Hokywert nonnncar npdMIBHIAGFERCEBO HAYKHU U BBICIHIETO OEPA3OBAHUSI
Mropmauns o Bnagenslle: POCCHUCKOM ®EJEPALINU

®WO: CmupHoB Cepreit Hukonaesny
Homkiocre: 8pno pe (??’ Z?Q «TBEPCKOU I'OCYJAPCTBEHHbBIM YHUBEPCUTET»
[ata nognucanus: 14.07.2025 15:28:

YHUKanbHbI MPOrpaMMHbIA KIKOY:
69e375c64f7e975d4e8830e7b4fcc2ad1bf35f08

YTBepxaaro:

PyxoBoautens OOII
®eodanoa M.A.

14 mas 20251,

Pabouas mporpamMmma JTUCITUTIIIAHBI

JIEeMEeHTOOpPraHnvYecKasi XuMHUsA

3akperuieHa 3a Opranuyeckoil XuMum

Kadeapoii:

Hanpasnenue 04.05.01 dynaameHTa bHAS M NPUKJIATHAS XUMUS
IOATOTOBKHU:

HanpasiieHHOCTE  JKCHePTHAsi M MeAMIMHCKAS XUMHSA: TeOpHUs 1
(npoduns): NPaKTHKA.

Ksamudukanus: Xumuk. [IpenoxaBarejb XUuMHUH

®opma oOydeHHs: oUHAs

CemecTp: 9

[Iporpammy cocTtaBuiI(H):

0-p Xum. HAYK, 3a8. kageopot, Boponuuxuna Jlroomuna Meanosna

TBeps, 2025



1. HEJIM U BAJJAYU JUCHUTIJIMHBI
esin 0cBOCHUSA TUCHUIIHHBI (MOYJIA):

Lens qaHHOTO Kypca — MO3HAKOMUTH CTYACHTOB C OCHOBAMHU OPraHUYeCKOW XUMUU
3JIEMEHTOB—HEOPraHOTEHOB, a TAKXKE C MPUKIIAJHBIMU aCIIEKTaMH 3JIEMEHTOPTaHHYECKUX
COCIUHEHUN.

3agaun:
3ajaun JUCIUTIIIMHBL: H3yYeHUE XUMHUHU MTEPEXO0HBIX METAIOB, XUMUHU HEMEPEXOTHBIX
METaJUIOB U JICMEHTOB HE OPTaHOTEHOB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII
Hukn (pasznen) OIl: b1.B

TpeOoBaHusi K peIBapPUTEIbHOI MOATOTOBKE 00yYaK0IErocs:

Opranuueckasi XuMust
Heoprannueckas xumus

JMcuMmiIMHbl (MOIYJIH) M MPAKTHKH, /IJI1 KOTOPbIX 0CBOEHHE TAHHOW JUCIIHIIJIMHBI
(MoayJis1) He00X0AMMO KaK MpeauecTBYIOLIee:

[IpenaumaomMHas mpakTHKa
Hayuno-uccienoBarenbckas pabora
3. OFBEM JUCHUIIVIMHBI

O61asi TPYA0EMKOCTh 6 3ET
YacoB 110 yueOHOMY ILIaHYy 216
B TOM 4YHCJIe:

ayJIMTOPHBIC 3aHATHS 69
CaMOCTOsTEeNIbHas paboTa 40
4acoOB Ha KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIBTATbBI OBYYEHUA 110 JUCHUIIJIMHE,
COOTHECEHHBIE C IJTAHUPYEMBIMH PE3YJbTATAMU OCBOEHUA
OBPA3OBATEJIBHOU ITPOI'PAMMBI

[1K-1.1: [Tnanupyet oTenbHBIE CTaIUU UCCIEAOBAHUS MIPH Hamu4uu obuiero muana HAP

[1K-1.2: BeiOupaeT TeXHUUECKHE CPEICTBA U METObI UCIIBITAHUH (U3 HAOOpa UMEIOIINXCS)
JUIS pelIeHns ocTaBiaeHHbIX 3anad HAP

TIK-1.3: I'oTOBUT OOBEKTEI UCCIIETOBAHNS

[TK-2.1: [TpoBoAMT MEepBUYHBIN MOMCK WH(OPMALIMHU IO 3aJJaHHON TeMaTHKe (B T.4., C
MCIIOJIb30BaHUEM MAaTEHTHBIX 0a3 1aHHBIX)

[1K-2.2: Ananusupyet u 0000-11aeT pe3yabTaThl IATEHTHOTO MTOKCKA 110 TEMATHUKE NPOEKTa
B BbIOpaHHOW 0071aCTH XUMHUH (XMMHUYECKON TE€XHO-JIOTHH)

5. BUIAbI KOHTPOJIA

Bunsl KOHTPOJIA B CEMECTpax:

9K3aMEHDI | 9

6. A3BIK ITPENNOJABAHUASA
SI3BIK TpenoaBaHus: PyCCKUM.

7. CTPYKTYPA U COAEP)KAHUE JUCHUILIMHBI (MOLYJIS)

Kon HaunmeHnoBaHue pa3ieiioB u Bun Cemectp | Haco | HUcrou- | IIpumeuan-
3aHAT. TeM 3ansatus | / Kypce HUKH ue




Paznen 1. Tema 1. [Ipeamert
3JIEMEHTOOPTAHUYECKON XUMHH 1
€€ MECTO B pAAy APYTUX
XUMHUYCCKUX JUCHUIIIINH

11

Bo3unkHoOBEeHHE
3JIEMEHTOPTaHUYECKON XUMUU —
«TpeTher XuMun». Bkian
PYCCKUX XUMHUKOB B CTAHOBJICHHE
Y pa3BUTHE HOBOW OTPACIIU
xumun. Knaccudukarmus,
HEKOTOpbIEC CBOMCTBA U
HOMEHKJIaTypa
METaNIOPTraHUYECKUX
coequaenuit (MOC).

Jlek

1.2

OO61mue crmocoOsr 00pa3oBaHHUS
CBSI3U YIJIEPOA—3JIEMEHT, METOIbI
MOJTYYCHUS: B3aUMO/ICHCTBHE
MeTaJljIa ¢ OpraHUIEeCKUM
rajjoreHu0M, OOMEH rajouja Ha
Metai, npucoeauHenne MOC u
TUAPHUJIOB K HETIPEIETbHBIM
COCAUHEHMSIM, TUA30METO/T
HecmesnoBa, peakunu
METAJTUPOBAHUS

Cp

Paznen 2. Tema 2. Hexotopsie
BOIIPOCHI CTPOEHUS U TPUPO/IbI
cBs13u B MOC

2.1

Pa3znuunsle Tunsl csazeit B MOC.
[Tonsitue 06
AJIEKTPOOTPULIATEIBHOCTH.
®axTophbl, 00yCIOBINBAIOIINE
ceoiictBa MOC. XapakrepHble
CBSI3M MEX]y YTJIEPOJIOM U
HETEePEXOIHBIM JIEMEHTOM.
Nownnas csizp MOC
HENEePEeXO0IHBIX METAJIOB,
CTETIeHb HOHHOCTH (TIOJISIPHOCTH )
yIIepoA—HENepeX0IHbIM METal.

Jlex

2.2

Bnusinue nonsippoctu cBsizu C—
Me Ha peakIMOHHYIO
cnoco6HocTh MOC.
KoBasneHTHas CBs3b MEXKIY
YTJIEPOJIOM U HETIEPEXOHBIM
2JIeMEHTOM. BaneHTHbIe
BO3MOXXHOCTH HETIEPEXOTHBIX
MeTauioB. ' nbpuansanus
opoOuraneii Metayuia. Yuacrue d-
opOuTasnei B THOpUIN3ALINH.

JIab

2.3

Tumnbl rtuGpUIHBIX OpOUTAsIeH 1
KOH(Urypauus KOMIUIEKca.
[TpaBuiio a3 hekTuBHOTO
aTOMHOI'0 HOMepa.

Cp

Paznen 3. Tema 3. Opranuueckue
MIPOU3BOTHBIC HETIEPEX OTHBIX
2JIEMEHTOB




3.1

OpranuyecKkue COeIMHEHUS
IIEJIOYHBIX MeTaJu1oB. O01Ias
xapakrepuctiuka MOC rpynsl.
ITpupona ceszu C—Me. Ctpoenue
Y peaKIMOHHAs CIIOCOOHOCTb.
Meto1bl OMy4eHus.
dusnyeckre U XUMHUUECKUE
cBoricTBa. [Ipumenenue B
OpPraHM4YeCKOM CUHTE3€. AHUOH—
panukaisl. [lonyuenue u
CBOMCTBaA

Jlex

3.2

Peakuuu peaktuBoB I'punbsipa ¢
pa3IMYHBIMU COETUHEHUSIMHU.
[Ipumenenue
MarHMHOPraHu4eCKUX
COCIMHEHUI B CHHTE3€.

JIa6

3.3

Mg-opranndeckue COeIMHEHHUS.
HcTopust OTKpBITUSI pEaKTUBOB
['punbsipa, NX TOCTOUHCTBA.
Crpoenue peakTuBOB [ 'puHbspa.
[Tonyuenue ankun
(apu)MarHMMraJIoreHu1I0B U
TUATKAI(AHapU1)-MarHus.
Bnustaue paznuuHbix (akTOpoB
Ha PEaKIIMOHHYIO CITOCOOHOCTh
Mg-opranndyeckux COeTUHEHHH.

Paznen 4. Tema 4. Opranuueckue
pou3BOIHbIC Ay1eMeHTOB 11
TPYIIIbI

4.1

Opranuyeckue coeiuHeHus 60opa.
Tumnb! 1 HoMeHKIarypa. ['uépus!
6opa u ux ctpoenue. [Byx- u
TPEXLIEHTPOBBIE CBA3HU.
[Tony4yenne GopopraHu4ecKUX
coenuHennil. KoopanHannoHHsie
coeTMHEeHUS Oopa.
I'eTepormkiMueckrne Coe AMHEHUS
¢ aToMOM Oopa B IIUKJIE.
CrpoeHue u nonyyeHue
6opazona. Kapbopansl.
[TpumeneHnne OOpopraHUuYEeCcKUX
COCTUHEHUN.

Jlex

4.2

[Mpumenenue Al-opranndeckux
COCTMHEHUN B CHHTE3E U
IIPOMBIIIJIEHHOCTH:
HOJIMMEpH3aIHs 0Je(pUHOB,
MIOJIyYEHUE BBICIINX CIIUPTOB U
KapOOHOBBIX KHCIIOT,
BOCCTAaHOBJICHUE JINTUI-
AITIOMUHUM THIIPUIOM

JIa0




4.3

AJIIOMUHUHOPTraHUYECKUE
coeaunenus. [Tpupoma C-Al.
Tumer u Al-opranndeckux
coequuenui. [Ipsitmoit ux cuHTe3,
ucxos u3 onedunon (Llurnep).
Peakuuu Al-opranudeckux
coeaunenuii. Komriekcuoie Al-
OpPTaHUYECKUE COSAMHCHHUS, X
CTpOCHHUE.

Paznen 5. Tema 5. Opranuueckue
MIPOU3BOIHBIE 3JIeMEHTOB |V
TPYIIIbI

5.1

OO0111ast XapakTepUCTUKA.
HcTopust OTKpBITUS U Pa3BUTHS
KPEMHUNOPraHUYECKUX
coenuHenuil. Ilpupona cesizu C—
Si. Turbl U HOMEHKJIATypa.
MeTopl OIy4YeH s, B TOM YHCIIE
U B IpOMBIIUIEHHOCTH. CBOMCTBA
U peakuuu
KPEMHHUMOPraHU4EeCKUX
coenuHeHuil. Paboter K.A.
Anpnpuanosa. [loyuenue n
IIPUMEHEHNE
KPEMHHUMOPraHU4ECKUX
COIOJIMMEPOB-CUIIUKOHOB.

Jlex

5.2

CriocoObI moTy4eHus
CBUHEILOPTaHUYECKUX
coeqnuennii. CBOMCTBA U
peakuuu. TeTpasTUICBUHEL KaK
AQHTUJIETOHATOP JJIS MOTOPHOTO
TOILUTMBA. 3HAUYCHUE
CBUHELIOPTaHUYECKUX
COEMHEHUH I TEOPETUYECKOU
opraHn4yeckor XuMun. OTBITHI
ITaneTra — noka3aTeILCTBO
CYIIIECTBOBAHMS CBOOOTHBIX
paanKaoB.

JIa0

5.3

Oprannydeckue coeMHEHUS
TepMaHus, 0JIOBA U CBUHIIA. THIIBI
U HoMeHKJarypa. [Tonyuenue u
CBOMCTBA. AJIKUIIT€pPMaHbl U
aJKWI(apui1)CTaHHAHBI,
nuctanHaHbl. [[pumenenne
0JIOBOOPTaHUYECKUX
COEJIMHEHUI: B KauecTBe
AHTHOKCHU/IaHTOB, KOMIIOHEHTOB
CMEIIIaHHBIX KaTaJH3aToOpOB
MoJIMMEpU3aIH 0J1Ie(h)UHOB, B
BETepUHAPHOMU MPaAKTHKE, B
KadyecTBe (DYHTUIHJIOB.

Cp

Pasmen 6. Tema 6. Opranndeckue
MIPOU3BOHBIC JIEMEHTOB V
TPYIIIBI




6.1

OO0m1as xapakTepucTUKa
npou3BoaHbIx P, As, Sb, Bi.
docdopoprannueckue
coeaunenus. Pabotsr ApOy3oBa u
€r0 HIKOJIBI. THITBI OPraHunYeCKUX
MPOU3BOJIHBIX TPEX- U
nsATUBaJICHTHOTO (pocdopa,
HOMEHKJIaTypa.

Jlex

6.2

CpaBHHTEIbHAS XapaKTEPUCTHKA C
coeMHEeHUsIMU a30Ta. CTpoeHue
docdopoprannueckux
coenunenuit (POC) (BajieHTHbBIE
cocTosHus atoma (ocdopa B
OpPraHUYeCKUX COCAMHCHUSX).
OCHOBHBIEC METO/TbI CHHTE3a
paziuunbix ®OC.
[TeperpynmupoBka ApOy3oBa —
nosryueHue 3¢pupoB HOCPUHOBBIX
KHUCJIOT.

JIa0

6.3

OpraHuyecKue COeAMHCHUS
MBIIIbSIKA. THITBI OpraHuYecKuX
COCIMHEHUH TpeX- U

NS THBAJICHTHOTO MBIIIbSIKA,
HOMeHKJ1aTypa. CriocoObl
nonydenus. Pabotsr A. JIstouca.
IIpumeneHune
MBIIIBSIKOPTaHUIECKUX
COCJIMHEHUI B XUMHOTEPAITHH
(canmpBapcaH, appeHa, aTOKOM).
BoeBble OTpaBIIsIONINE BEIIECTBA
(amaMcuT, JTFOU3HT).

Cp

Paznen 7. Tema 7. Oprannueckue
COCMHEHUS TIEPEXOIHBIX
METAJIJIOB

7.1

Knaccudukanus opranngeckux
muranjoB. Knaccuduxarms [J-
KOMIIJIEKCOB O TUITY JIMTAH/IA.

JIa0

7.2

OtkpeiTne MOC nepexoHbIx
MeTaios. [IoHATHe 0 THIIaxX cBA3H
Me-C B opraHueckux
COETMHEHUSIX MePEXOTHBIX
METAJUIOB.

Cp

Paznen 8. Tema 8. m-Kommurekcsl ¢
JIBYX-, TPEX- U
YETHIPEXAICKTPOHHBIMUJIUT aH JaMH

8.1

XHUMHUYECKUE CBOWCTBA:
pacIenIeHHe ralouIHbIX
moctukos (Br, I, SCN), nepenoc
ayuiapHOoroauranga. [J-01-u [-0]-
nepexoel. [Ipumenenue [1-
AIUTUIIBHBIX KOMIUIEKCOB B
KaueCTBE KaTaJIu3aTOpPOB
cTepeocnenuduueckon
MoJIMMEpU3aLH 0J1Ie(DUHOB U
JTUEHOB.

JIab




8.2

OnedhrHOBBHIEKOMITIICKCHI.
IToHsATHE O THITAX KOMILJIEKCOB
MEPEXOTHBIX METAILIOB C
one(hMHAMU U alleTUIICHAMH.
Ctpoenue KkoMIiekcoB. Poiib
MIPOMEKYTOYHOT'0 00pa30BaHMS
KOMILICKCOB METAJIJIOB C
one(hHaMu B TOMOT€HHOM
karanuse. CuaTe3sl Pemnre.

Paznen 9. Tema 9. Komruiekcsl ¢
HSITI/IE)J'ICKTpOHHLIMI/IJII/IFaHI[aMI/I

9.1

MeTanioueHbICOHIBUYEBOIO
CTPOCHHUSI.
I[I/IL[I/IKJIOHGHTa[[I/IeHI/IHBHLIC
COEIMHEHUS MEPEXOAHbBIX
MeTaisioB. O01ue MeTo bl
nonyueHusi. DeppoueH.
Crpoenue ¢epporieHa.

JIa0

9.2

ApeHOBbIE KOMITJIEKCHI
MEePEXOIHBIX METAILIOB.
JlnGen301xpom. Y cTaHOBICHUE
ctpoenus (JI. Ourazep). O6mue
MeTo/1bl oryueHust. CMelaHnHbIe
apEHOBbBIE KOMILIECKCHI.
Xumunueckue cBorcta. Katnon
JTUOEH30JIXpOMa U €ro CBOWCTBA.

Paznen 10. KonTpons

10.1

KonTposns 3Hanui

DK3aMeH

27

Cnncok 06pa3oBaTe/ibHbIX TEXHOJIOT Uil

HpOGKTHaSI TCXHOJIOTHUA

JlMckyccuoHHbIE TexHOoNoruu (hopym, cumMnosnym, 1edatbl, akBapuyMHast JUCKYCCHS,
naHeJIbHask JUCKYCCHsl, KPYTJIbIA CTOJ, (hacHIIMTUPOBAHHAS U T.]1.)

AxTuBHOC CJIymraHue

TexHomorun Pa3BUTHA KPUTHYCCKOT'O MBIINIJICHUSA

8. OIEHOYHBIE MATEPHAJIBI 1151 TPOBEJEHUS TEKYIIEN 1

IMPOMEXYTOYHOMN ATTECTAIIIN

8.1. OueHoyHbIe MaTepHAJIBI AJIs1 IPOBEACHHUS TEKYIEH aTTeCTAluN

8.2. OneHo4HbIe MaTepHAJIbI U1 IPOBEACHUS ITPOMEKYTOYHOM ATTECTALMHI

MIPUIIOKEHUH 2

OLICHO‘IHBIC MaTCpHraJibl JJIs1 MPOBCACHUA TeKyLueﬁ aTrTeCTallu NpUBCACHBI B IPUJIOKCHUN

OHGHO'—IHBI@ MaTCpHrabl 11 MPOBECACHUA HpOMe)KYTO‘IHOfI arTeéCTallu NprUBCACHEI B

8.3. TpeGoBaHus K P THHI-KOHTPOJIIO




9. YYHEBHO-METOJUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHUE
JUCHUIIVIMHBI (MO Y JIS)

9.1. PexomeHnayeMas aureparypa

9.3.1 IlepeyeHb NPOrpaMMHOI0 OOecredeHus

Kaspersky Endpoint Security 10 qyss Windows

Adobe Acrobat Reader

WinDjView

1
2
3 [Google Chrome
4
5

OpenOffice

9.3.2 CoBpeMeHHbIe PO eccHoHAIbHbIE 0a3bI JAHHBIX U HH(POPMAIIMOHHBbIE CTIPABOYHbIE
CUCTEMBI

Penozurapuii Tel'Y

Hayunas snexktponnas 6ubnuoreka eLIBRARY.RU (nmoamnucka Ha sxypHaJIbI)

OBbC Tel'Y

9bC BOOK.ru

9BC «Jlaup»

9BC IPRbooks

OBC «YHuBepcuTeTckas OMOIMOTEKA OHJIAMHY

9bC «IOPAUT»

O] O N| oo O] | Wl N =

9BbC «ZNANIUM.COM»

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOY JIS)

Aymur-si Oo0opynoBanne

3-405 KOMIUIEKT yueOHoil mebGenu, Hacoc BHBII, potopHslii ncnaputenb, KOMIOBIOTED,
ropeJska, mkad, 3. meupb

11. METOJAUYECKUE MATEPHAJIBI VIS OBYYAIOIIIMXCSI IO OCBOEHUIO
T CHUTIIMHBI

Mertoauyeckue MaTCepHraJbl HPUBEACHBI B IIPUIIOKCHUN 1u3

MNPUJIOXKEHHE 1
OoOpa3oBaTe/ibHbIC TEXHOJIOTMH:
1. ITpoexkTHas TEXHOJIOTUA
2. luckyccuoHHbIe TeXHOJIOTHH (POpyM, CUMIIO3UYM, 1e0aThl, aKBapHYMHAasI

JTUCKYCCHSl, TaHEIbHAs! AUCKYCCHSl, KPYTJIbIA CTOJ, (DACUIIMTUPOBAHHAS U T.1I.).

MPUMEPBI UHJIUBUIY AJIbHBIX IOMAIITHUX 3ATAHUM
JJI1 CAMOCTOSTEJIbBHOM PABOTHI




o g bk~ w0 D PE

NunuBuayanbHble JOMAIIHUE 3aJlaHUsl CTAaBSAT CBOEH IIEJIbI0 HE MPOCTOE MPOUYTEHHUE
Marepuajia W pelieHne HeoOXOoAMMOro Habopa 3a1ad W yOpakKHEHUW 10 TeMe, a
pa3paboOTKy IPEAJIOKEHHOW TEMbl B CpaBHEHHUM C XMMHEH aHajora JiMOO aHTUIIONA U
MIPOBEJICHUE CPABHUTEIBHOTO aHAM3a, BBISBICHUE OONIMX, JUOO OTIUYUTEIHHBIX
O0COOCHHOCTEH. YCTaHOBJEHHWE TMPUYMH CXOJCTBA WIM paziuuusa. Takas pabota
MOJIE3HA, TMOCKOJIBKY 3aCTaBJISIET CTYAEHTa OCMBICICHHO MOJXOJUTh K MaTepuany u
HCKJIFOYAeT BO3MOXXHOCTh ITOBTOPEHUS, MPOIMCHBIX UCTUH YueOHUKa. JIJIs1 BEITOJTHEHUS
MOJ00HBIX 3aJJaHUM CTYJIEHTaM HE0OXO0UMO IIPOCMOTPETh OPUTHHAIBHBIE KYpHAJIbHBIC
CTaTbl WM 0030phl. B KaXJIOM KOHKPETHOM Ciy4ae CTYJEHTY Mpeaiaracrcs
JONIOJTHUTEIIbHAS JIUTEpaTypa.
YroObl o0O0Onerynth paboTy CTyA€HTa W TMPUBECTH B JIOTUYECKYIO CXEMY HX
JUTEpPaTyPHBIA MOUCK MIpeIaraeTcs CIeAyOIIHi TIaH JJisi CPaBHUTEIBLHOIO aHAJIN3A!

['ubpunu3zanus opouTaieii. XuMudeckas CBs3b. [ €OMEeTpHs MOJICKYII.

MeTtonbl nosrydenusi. OCOOEHHOCTH.

Oco0eHHOCTH CTPYKTYPHI T€TEpOaTOMa.

Tumnbl OpraHuveCKUX MPOU3BOIHBIX.

OCHOBHBIE XUMHUYECKHE PEAKIIUU U YCIOBUS UX ITPOBEACHUS.

OcHOBHBIE 00JIaCTH TTPOBEICHHSI.

METOANYECKHUE MATEPUAJIBI 1JII CAMOKOHTPOJIA

Cmpoenue u npupooa cea3u @ I1eEMeHMOOPZAHUYLECKUX COCOUHEHUAX

YTo JIe)KUT B OCHOBE JICJICHUS BCEX AJIEMEHTOB Ha MEpeXoJiHbie U HemepexoaHbie? K

KaKUM DJIEMEHTaM CIIeIyeT OTHECTH Mellb, Cepedpo U 30J10TO?

Kakum o00pa3oM OCyIIECTBISICTCS CBSI3b NEPEXOJHOrO0 MeTajyla ¢ JIUTraHiaoM?

OOBsicHUTE BOBHUKHOBEHHE CBA3EH B MOJIeKyJie (heppolieHa.

B 4yem npuHOMOMATBHOE OTJIMYHME CTPYKTYPbl U XUMHUYECKON CBSI3U «KIACCHUYECKUX)

AJIEMEHTOOPTaHUYECKUX COCAMHEHUN OT CTPYKTYpPhl M THIA CBSI3€d B KOMILIEKCaX

MePEeXOIHBIX METAJJIOB?

UeM ompenensieTcsi XapakTep CBA3M yriaepon-3neMeHnt? IlpuBeguTe TUNIAYHBIE

IIPUMEPHI.



5. Ot KaKuX dbakTOpOB 3aBUCUT peaKImoHHas CIIOCOOHOCTH
aeMeHToOprannyecknx coenuuennii? [lpuBeaurte Hanbosiee (M HauMEHeEE)

pCaKHI/IOHHOCHOCO6HBIC QJIEMCHTOOPIraHN4CCKUC COCINHCHU.

Opzanuueckue coeOuHeHus I71eMeHN 08 NEPEOIl 2PYNnbl
1. Hanummre cTpyKTypHBIE (DOPMYIIBI CIECTYIONINX COSAMHEHUI:
a) IUATWIIMHKA, O) BUHWUINTHSA, B) METUIKaIMUUXJIOPHUIA,
I') XJIOPUCTOUN PTYTH
2. W3 6poMuCTOTO 3THJIA TTOTYUUTh:
a) STUIHATPHUM,  O) IUATWINHWHK, B) AUITHIPTYThH

3. Pacmmudpyiite ciemyronryro cxemy npeBpalieHHii:

MPONUIIEH A,Z[I/II/ISOHpOHI/IJIKeTOH B BOJIA

C,H,-CH,Na C

4. JInTUHanKUIbl MPUCOEAMHSIOTCS K JIMEHAM C CONPSKEHHBIMHM JIBOMHBIMHU
CBA3AMU B mnojoxeHun 1,4 wu 1,2. Hanummre ypaBHEHMS peaknuu
B3aMMOJECHCTBUS OyTUJUIMTHSA C AUBUHUIOM U U30IIPEHOM.

5. Kakue coenuHeHus: 00pa3yroTcsi Mpy ASHCTBUU HA YTHIHATPUN CIEAYIOLIUX
BEILECTB:

a) BoJia, 0) MPOMUIIOBBIN CIUPT, B) all€TOH, ') MPOTTMOHOBHIN aJbJICTHI,

1) ABYOKHUCH yTiiepoja, €) 1-Opommpornas.

Opzanuueckue coeOUHeHUus 371eMEHN 06 6MOPOIL ZPYNNbl

1. KakumMu MeTrogamMu  MOXKHO  MOJYYUTh TOJHBIE W  CMEIIAHHbIE
MarHuMOpraHu4eCcKrue COETMHEHMS?

2. Kakyio peaknuio Ha3bIBAIOT pEaKIHUeH «MEpKypupoBaHus»? Hamummre
peaKlMK B3aUMOJECHCTBUS C alleTaTOM PTYTH CIEIYIOIINX BEILECTB:

a) Oenzoma, 0) xymopbenszona, B) aHwimMHa, r) (eHona. K kakoMmy THIy OTHOCSTCS
JaHHbIe peakuuu? B kakoM ciyyae peakuus MpoTeKaeT jerye?

3. Hanumure peakuuum B3aMMOJEHCTBUS [B-XJIOPBUHUIMEPKYpPXJIOpUIA C
THAPOKCUIOM cepebpa, HoaoM U  (peHmnMarHuiopomuaom. OObsicHUTE
oOpa3oBaHKE MPOJYKTOB [IEPEHOCOM PEAKIIMOHHOTO IIEHTpA.

4. TlomyunTe METUIAUAITUIKAPOUHOIL: a) U3 KApOOHWIBHOTO COEAMHEHUS,

0) u3 a¢hupa kKapOOHOBOK KHUCIIOTEHI.



5. O0bsicHuTe, MOYEMy peakTUB ['puHbBsApa JIETKO NPHUCOEAMHSETCA K
KapOOHWJIBHOM TPYyIIE, HO HE pearupyer ¢ STHICHOBOW CBs3bi0? B kakumx

ClIly4asix BO3MOXKHO IIPUCOEIMHEHNE peakTuBa [ puHbsipa K 1BOWHOMN CBA3U?

Opzanuueckue coeOuneHus 31eMeHn 08 mpemaoelii 2Pynnul
1. HamummTe ypaBHEHUS pEaKIHii, COOTBETCTBYIOLIUE CIEIYIOLIEH CXeMe:

H,0,
auoopad + 1-METWILHKIOTEKCaH — A

B

2. Ilpenynoxure METOIbI CUHTE3A!
a) MIEPBUYHOTO OYTUIIOBOTO CIIUPTa, ©0) BTOP-OyTHIKapOMHOIIA,
B) l-meHTaHONa, HUCIHOJIb3Ys PEAKIUI0O OKHUCJICHUS OOpOPTraHWYECKUX COCAMHEHUIM
EPOKCUIOM BOAOPO/A.

3. K Iurmep OTKpHIT PEaKIHio0 MPSIMOTO CHHTE3a TPHAIKIIBHBIX COCITUHCHHUMA
ATIOMUHUA U3 0Je()MHOB, BOJOPO/IA U MOPOIIKOOOpa3Horo amoMuHus. Kak
OyZeT mpoTeKkaTh peakuus oO0pa3oBaHUs TPUAIKUIBHBIX COEAUHEHUI
AJIOMHUHUS U3 BELIECTB:

a) 9TUJIeHa, 0) IpoMuseHa, B) U300yTHUIICHA.

4. VYKaxuTe, KaKyl0 TEOMETPUI0O MOJIEKYJl HMEET TpeXPTOpUcThii Oop,
TpUMETUI00p, OOpHAast KHUCIOTa, TpUMETHIOOp-amMmuak. [louemy B 3THX
COEJIMHEHUAX OOp HA3bIBAIOT JEKTPOHOAE(HULIUTHBIM?

5. Hanmmmure peakiuio B3aMMOJEHCTBUS TPUMETOKCHOOpa C OJHOM, ABYMs U

TpeMs MOJIEKYJIAaMU 3TUJIMArHUUXJIOPUAA.

Opzanuueckue coeOuHeHus 31eMEHM 08 Yemaeepmoil Zpynnol

1. OOBsicHUTE CXOJCTBO W pa3NuyKMe XUMHH YIJIepoJa U KPEMHUs, CpaBHUBAs
CBOMCTBA KPEMHUMOPTAaHUYECKUX COCIMHEHUM CO CBOMCTBAMM AHAJIOTHUYHO
ITOCTPOCHHBIX COCIMHEHUM YTIIEpOa.

2. Kakue  peakiuu  Jie)kKaT B~ OCHOBE  TOJIYYEHUS  TOJMMEPHBIX
KpeMHulioprannueckux coequHenuii? [IpuBeaure npuMepsl.

3. Hammmmre peaknuio B3auMOACHCTBUS TeTpaxyiopcwiaHa ¢ OyraHoyiom-1.
[TonmyyeHHOE COEIMHEHWE BBEIWUTE B PEAKIUI0 C METUIMATHUHUXJIOPUAOM.

Hanummre ypaBHEeHUS peakunii 1 Ha30BUTE NPOITYKTHI.



4. TlpuBenute MpUMeEphl OPraHUYECKUX COEIMHEHUN JIBYXBaJEHTHOTO OJIOBA.
HazoBute ux. OOBsACHUTE, MOYEMY 3TH COEIUWHEHHUS CIOCOOHBI JIETKO
MOJINMEPU30BATHCS.

5. ANKWIIbHBIE TIPOW3BOJHBIE KPEMHHUS IMOIY4alOT MPUCOCIMHEHUEM MOHO- U
JVAITKWJI, apUIIXJIOPCUIIAHOB M TaJIOTEHOCHIIAHOB, MMEIONINX CBs3b Si-H, K
ankeHaM u ankuHaM. Kak OyayT mnpoTekaTh peakiuy B3auMOJCHCTBUS
TPUXJIOPCUIIAHA C 3TUIICHOM, IPOMUJIEHOM M MeTuianeTwieHoM? Hanumure

ypaBHEHUS PEaKIUH.

Opzanuueckue coeOuneHus 31eMeHN 08 NAMOIL 2PYNNbl
1. Hamummmre obuue dhopmyssl pochopopraHuuecKux KUCIOT, KOTOPHIE JIeKaT

B OCHOBE (pochOopOopraHUYECKUX COCTUHECHUI.
2. XapakTepHbIM CBOMCTBOM (HhOCHOHUCTON KUCTOTHI ((HOCHOHUTOB) SIBISIETCS
UX CIOCOOHOCTH K IeperpynnupoBke ApOy30Ba Mo 1EHCTBUEM TaJIOUIHbBIX
ankuioB. [lpu 3ToM mnomydarorcs 3gupbl IHANKWIGOCHUHOBBIX KHUCIOT.
JlonummTe ypaBHEHUS peakUUil M HA30BUTE MCXOAHBIE M KOHEYHbIE

BEILECTBA:

,OCH,CH,

a) CH,CH,-P
N OCH,CH,

+ CH3CH2Br —_—

/OCH3
b) CH3-P\OCH + CH3CH2CH2B1” — .

3. Iokaxwure, KakuM OOpa3oM MOKHO CHHTE3MPOBATh MPHUBEICHHBIC HUXKE
COEIMHEHMSI U3 YKa3aHHBIX UCXOJIHBIX BEIIECTB:
a) TpubenzundochuHokcHa U3 OEH3WIXIOpUIA U TpuHaTpuiidochua,
0) muyTunammidocdanaT U3 aNTMIXIIopUaa U Tpuatuidocdura,
B) 6eH311(0CHOHOBYIO KUCIOTY M3 OCH3UIXIJIOpHIA U TpexxyopucToro gocdopa.

4. Kakue coemuHeHUs 0Opa3yrOTCsl TPH OKHUCICHUH TEPEKHCHIO BOAOpOAA
sTdochuHa, mTIihochuna, TpudTHIIPOoCchuHa,
TuMeTHUIHOCHUHOKCHIA.

5. O0uM METOJOM TOJIYYEHHUS apCOHOBBIX KHUCJOT, TJIaBHBIM 00pa3oM

anmn(paTUIECKOTO psijia, ABIsIETCA peakius Meiiepa, KoTopas 3aKITI04aeTCsl BO



BSaHMOHCﬁCTBHH AJIKWITAJIOIr€HUJ0B C ApCCHUTOM HaATpPHA. HOJIy‘II/ITC OTHUM

MCTOJO0M MCTHJIAPCOHOBYIO KHUCIIOTY.

Opzauuqecwue COCOUHECHUS ITIEMEHM 08 WEeCM Ol cpynnbl

1. HazoBuTe creayroomme CoOequHEHU:

a) CH.CH.SH  b) CH-c” > c) @m
) SN
+
d) CH;SH ) (CH,),SBr

2. OObBsicHUTE, TIOYEMY THOJBI OTJIMYAIOTCS OPT CIHPTOB B TOM OTHOIIECHUH,
YTO OHH HE B3aUMOJICHCTBYIOT CKOJIbKO-HUOYIbh JIETKO C OpOMHCTBIM
BOJIOPOJIOM.

3. IMomyunTe 3TaHCYNIb(MOHOBYIO KUCIOTY U3BECTHBIMHU BaM CIIOCOOaMU.

4. OcyuiecTBUTE CIEAYIOIINE IPEBPAIICHUS:

H,O

A+ Mg 2o C HMgBr =B C

H
5. HpI/IBe,Z[I/ITe IMPUMCPEI OCHOBHBIX THIIOB OPraHHMYCCKUX IIPONU3BOAHBIX CCJICHA

u Teyutypa. HazoBute ux.

Opzanuueckue coeOuHeHus 1J1eMeHm 08 ceOb Mol ZPYnnvl

1. HazoBure crenytomue COeTUHEHUS:
a) CF,=CF-CF, ¢) CF,-CF -CFCI-COOH
b)CF,(CF,),CF,  d)CF,-CFH-CFH-CF,

2. IlepdTopyrieBogopo/ibl KUMAT HHUKE COOTBETCTBYIOLIUX YTJIEBOJOPOJIOB.
OObsicHuTe HabII01aeMOE SIBJICHUE.

3. Hanumure peakuuio nonumepusanuu nepdropatuieHa. Ilpusenure
IpUMEPHI MTPAKTUUYECKOTO UCIIOJIb30BaHUs Te(IOHA.

4. Mertop snextpoxumuyeckoro ¢propupoBanus (CaliMOHC) MPUMEHSETCS IS
MOJTyYEHHUs! TIOJHOCThIO (PTOPUPOBAHHBIX KUCJIOT, aMUHOB, 3(upoB. B yem

CYIIHOCTb 3TOr0 MeToa?

Opzanuueckue coeOuneHus nepexoOHvix 3J1eMeHm 08



Opranudeckre JHraHAbl, yYacTBYIOIIME B OOpa30BaHUM KOMILUIEKCOB C
NEPEeXOJHBIMA METAIaMH MO YHCIY OJJIGKTPOHOB, YYacTBYIOIIUX B
00pa30BaHUM XUMUYECKOUW CBS3H, TOJAPA3ACIAIOTCS HAa OJHO-, IBYX- U T.1.
DJIEKTpOHOZOHOpHEIE.  [IpuBenuTe  mpuMepsl  MATH-,  [IECTH- |
CEeMHRJIEKTPOHOIOHOPHBIXIUTAHAO0B U THIIBI 00pPa3yeMbIX MU KOMILIEKCOB.
Hanummre PEaKITHIO TIOJTyYeHUS TUIAKIIONIEHTaINCHUIDKETIe3a
(peppomiena). Kakme peaknum Hamboiiee XapakTEpHBI JUISI  OTOTO
coequHenwus? [IpuBeauTe mpuMepsl.

[TpuBenuTe TpHUMEpPHI H3BECTHBIX BaM HEOCH3O0MIHBIX aAPOMATHYCCKUX
cucteM. OOBSICHUTE UX YCTOMYUBOCTb.

Hanummre peakiuio noaydeHus 1uoeH3onxpoma no duiepy.

[lepeuncnute U3BECTHBIE BaM METOJIbI MOJYYCHHUS KapOOHUIIOB METAJIOB H
HANUIINTE PEaAKIIHH.

[lepeuncnure OCHOBHBIE THIBl OPTaHUYECKUX MPOU3BOJHBIX IMEPEXOJHBIX
METAJIJIOB.

OOBsCHUTE TPUYUHY HEYCTOMYMBOCTH OC-JIKWIBHBIX H G-apUIbHBIX

IMPOU3BOAHBIX OOJIBIIMHCTBA MMEPEXOAHBIX MCTAJIJIOB.

10.Ompenenure hopMalibHYIO BAJIGHTHOCTh METasllia B

a) TMOEH30IXpoME, 0) AUITMKJIOTIEHTaIUCHUIIKETIe3E,

B) dheppUIIMHHIT-KAaTHOHE.

11.TTpuBeauTe NpUMeEpbl KOMIUIEKCOB MEPEXOIHBIX METAIIJIOB C 2-X, 3-X U

4-x OJICKTPOHHBIMHU JIMT'aHJaMU. HazoBute ux.

12.
METAJIJIOB.
13.
14,

Hepe‘-H/ICJ'II/ITe OCHOBHBIC THIIBI OPTaHHYCCKHX IIPOU3BOAHBIX IICPCXOIHBIX

KakoBa npupoga XMMUYECKOU CBSI3U B MOJIEKYJie peppoiieHa?

Hanumure peaknuto momydenus amuHO(depporieHa ((epporieHmIaMuHa).

CpaBHUTE €ro OCHOBHBIE CBOMCTBA C aHWJIMHOM.

15. Hanummre peakinuu B3auMOACHCTBUS NTEHTAKapOOHMIIA Kee3a C

a) 1IeJI0YbIO, 0) Hoaom, B) IUPUJUHOM.

TpeOoBaHUs K PEMTHHI-KOHTPOJIIO (/151 IK3aMeHA)

Mopyau

Tembl Buabi pador bajbl




9 cemecTp

I monyan

Tema 1.  IIpeomem | CamocTosiTeIbHAS c
JIEMEHMO0OpP2anuyecKoil | padbora
XumMuu u ee Mecmo @
pAoy opyzux
XUMUYECKUX OUCUUNIUH
JIaGopartopHsble
Tema 2. Hekomopuie 5
pabota
60NPOCHL  CMPOEHUA U
npupoowt ceazu ¢ MOC
Tema 3. Opeanuueckue | JlJabopaTopHbie e
npou3eooHvle paboThI
HenepexooHbIX
INIEMEHM 08
Tema 4. Opeanuuecxkue | CaMocTOsITEIbHAS c
npou3eo00Hbvle pabota
anemenmos |11 cpynnut
Tema 5. Opeanuueckue | JlJabopaTopHble .
HpPOU3800HbIE paboTHI
anemenmos |\ zpynnul
Tema 6. Opeanuuecxkue | CaMOCTOSITEIbHAS c
npou3eooHvle pabota
anemenmos \ zpynnul
Tema 7. Opeanuueckue | JlJabopaTopHbie 10
CcOeOuHeHus paboThI
nepexoOHbIX Memainios
Tema 8. #-Komnnexcwl ¢
08yx-, mpex- u | CamocTrosiTenbHas c
uemuvipexeKmponnsim | padbora

uiuzanoamu




Tema 9. Komnaexcet c

CamocrosTenbHas

5
namuiiekmpounvimunu | padbota
2anHoamu
Tema 10. Komnnaexkcot ¢
JlaGopartopHsie
wecmu- u o0onee 10
paboTHI
I71eKMPOHHBIMU
Jquzanoamu
DK3aMeH 40
HUroro: 100




IHPUJIOKEHHUE 2

OIIEHOYHBIE MATEPHAJIBI JJ151 TPOBEJAEHUS TEKYIIEA U
MPOMEXYTOUYHOM ATTECTALIMA

5.1. OueHouYHble MaTepHUAJIbI JAJI51 NPOBEIEHUSA TeKYIleil aTTecTaluu

IPUMEPBI 3AJIAY U YIIPAYKHEHUM
JIJI1 CAMOCTOSITEJABHOM PABOTBHI

Opzanuueckue coeOuHeHus ceObMoil 2pynnul
1. Ha3zoBuTe cienyromnye CoeAMHEHU:
CF,=CF - CF3, CFg(CFz)CFg,
CF; - CF,—CFClI-COOH, CF;—CFH-CFH -CF3
2. Ilepeuncnure W3BECTHBIC METOABI TOJNYYCHHS  TMEepPTOPUPOBAHHBIX
yriaeBo10poaoB. OOBICHUTE POJIb KaTaau3aTopa.
3. OOmsicHUTe, MoueMy mnepdropasikaHbl 00Jagal0T BHICOKOM XUMHUYECKON U
TEPMUYECKON CTAOMIIBHOCTBIO?
Opzanuueckue coeOuneHus wiecmoil Zpynnol
4. OOBACHUTE MPUUYUHY OTCYTCTBHUSI Y CE€pbl CIIOCOOHOCTH K OOpa3oBaHUIO T-
CBsI3€i OOBIYHOTO THUTIA.
5. Hanmwmmure cTpyKTypHBIE POPMYIIBI CIEYIOUUX COSTUHEHUM:
TU-TPET-OyTUITHOKETOH, METUJITHOAIIETAT, TPUMETHUICHAUCYIbHUT
6. Hammmmre peaknuu B3auMOJICHCTBUS
a) nudeHUIICENIeHa C METHIINOIU]IOM,
0) TUTTPONUITEILTYPA C XJIOPUCTHIM OEH3UIIOM
Opzanuueckue coeOuHeHus RAMOI cpynnol
7. Hamumwmre peaknuio TOJYyYEeHHs] TPUATHIIAPCHHA  B3aWMOJCHCTBHEM
COOTBETCTBYIOIIIETO TaJIOTEHU A MBIIIIbAKA U peakTuBa [ puHbspa.
8. JlekapcTBeHHBI mpemnapaT ¢ocdakos, NPUMEHSEMBIA I JICUYCHUS
TJIayKOMBI, TIOJIY9arOT B3aWMOJIEHCTBUEM XJIOpaHTuApuaaaudTiidocdara ¢

n-HUTPOPEHONIATOM HaTpusl. Hanummre ypaBHEHUE 3TON peakluu.



9. Ilo peakumu Mmuxasnuca B3aMMOACHCTBHEM CMECH TaJOTCHHIIOB CYPHMBI
(1) w apwiTaJOreHUZOB ¢ METAUIMICCKUM HATPUEM  IIOJYYHTE
TpU(DEHUICTUONH.
10.Ha3zoBuTe ciemyromnye CoeTMHCHU:
(CHs),AsBrs3, (CHs)2As0, (CHz3)4AsCl, (CsHs)sAs
11.11puBeauTe ypaBHEHUS CUHTE3Q
a) Tpubytundocdara uz 6yranosa
0) xyopaHruApuaaIuOyTHUIoBOrO 3¢upa ochopHol KUCIOTHI U3 AUOyTHIdOChaTa
HaTpUs
Opzanuueckue coeOuneHus 4emeepmoii Zpynnul
12.JlonuinuTe ypaBHEHU PEaKIIHii:
a) 3 CH, = CHMgCI + SiCl; — ...
0) 4 CH, = CHCI + SiCly — ...
B) CH; = CHCH,MgBr + (CgHs)sSiH— ...
13.Cunan  moJydaroT  BOCCTaHOBJIcHHeM  xyopunma  kpemuus  (1V)
JUTUHATIOMUHUUTHAPUIOM WM BOJOPOJIOM B TPUCYTCTBUM XJIOPHA
anmomMuHusa. Hanummmre ypaBHeHHs] 00euX peakiiuii.
14 HamummmTe peakIuio B3auMOJICHCTBHUS YETHIPEXXJIOPUCTOTO TePMaHUS C:
a) METUJIMarHuMMoau0M, 0) peHnmIMTHEM
15.Pacmudpyiite cienyrouyro cXxeMmy IpeBpalleHnid 1 Ha30BUTE MOJyYECHHbIE
POTYKTHI
SiHCl,
|

C,H,SiCl,

Si0, —= Si

Opzanuueckue coeOuneHus mpemaoeii Zpynnovl
16.Kakue peakuum Ha3bIBAIOTCS THIApoOOpupoBaHWeM? B dem 0COOEHHOCTH
sTOi peakuun? [IpuBenure npumepsl.
17.00bsicHUTE, OYEMY TPUMETUIIOOP SIBISETCS Ta3000pa3HBIM BEIIECTBOM, a
aHAJIOTMYHOE COETMHEHNE ATFOMUHUS — )KUJKOCTh?
18.HanummTe peakiuio moydeHus: U30MpeHa, UCXO0Is U3 TPUITHIATIOMUHUS U

IPOIUJICHA.



19.Yto mpexactaBisaoT coboit kapOopanbl? Kak mojydaroT 3TH COCIUHEHUS?
KakoBa 0cOOEHHOCTB CBsI3€# B 3TUX MOJIEKYIax?
20.HazoBuTe cieayromnme CoeMHEHNS:
(CH3)ZBCI, (CH:;)3N+ - BH3, (C5H5)3B
21.KakoBbl 0COOCHHOCTH CTPOCHHMSI M XapaKTepa CBS3H THAPHUIOB Oopa?
22.YKaxuTe, KaKyl0 FeOMETPHUI0 MMEET TPeX(PTOpUCTBIH O0Op, TPUMETUIIOOD,
OopHast KUCIIOTa, TPUMETHIOOp-aMMHak. [lodemMy B 3THUX coeanHEHUsX Oop
HA3bIBAIOT JIEKTPOHOICPUITUTHBIM?
Opzanuueckue coeOunenus 6mopoii Zpynnol

23.JlonuImTe ypaBHEHUS PEaKIUil:
CH,CH,MgBr + CH,C=C-CH,Br —> -
CH,CH,CH,MgBr + CICH,0CH, —=

24.IlonyunTe alleTUIIEHKapOOHOBYIO KUCIIOTY U3 alleTHIICHA.
25.Hanmmmmre peakiuyd B3aWMOJICHCTBHSI peakThBa [ puHBSIpa ¢ BIarou
BO3/1yXa, YTIEKHUCIIBIM T'a30M, KUCIOPOJIOM.
26.Kakx MOXHO CHHTE3MpPOBaTh TPETUYHBI aMWIOBBIM CHUPT C MOMOUIBIO
IUHKOPTaHUYECKUX COCTMHEHUI?
27.IlpuBenure  mpuUMepbl M HA30BUTE€  IOJIHBIE W CMEILAHHBIC
PTYThOPIaHUYECKUE COCTUHEHUS.
28.Hanummre cTpyKTypHbIE (POPMYIIBI CIETYIOMINX COSTUHEHHIA:
a) TUMETUIIMHK, 0) XJIOPUCTBINA STUIIMHK,
B) MOMUCTHIN N30NPONUIMATrHUI
29.Hanumure peakiuio B3auMOIeHCTBUS OPOMHUCTOTO BUHHIIA C MAarHUEM.
Opzanuueckue coeOuHeHus nepeoii 2pynnol
30.ITpoaykT peakuuu autus ¢ OpomOeH30510M 00pabotanu OeH3oheHOHOM, a
3aTeM BoaoW. Hanmmmre ypaBHEHUs peakuil 1 HA30BUTE MPOAYKTHI.
31.Kakue coenvHeHHs MOTYT 00Opa3oBaTbCi NpHU JEHCTBUM HAa STUIHATPUM
CJIEIYIOLIUX BEIIECTB!

a) BoJa, 0) mpomaHo, B) all€TOH, ') IUOKCHU] yTiepo/ia

ITPUMEPHBIE 3ATAHUA
JJIA IIMCBMEHHOTI'O OITPOCA (15-20 mun)



3ananue 1.
1. Hamwumure DIIEKTPOHHYIO bopmyiry TUMETHICYTb(OKCHA,
METaHCYIH(POHOBOI KUCIOTHI, ITAHCYIb(HUHOBON KUCIOTHI.
2. OcyIiecTBUTE IPEBPAIICHUS

H2 O

H+

3¢up

C

S
A + Mg C,HMgBr —= B

3axanue 2.
1. KakoBbl CyIIECTBEHHBIC Pa3Iyuus MEXKIYy CEpOd W KHCIOPOJOM C TOUKH
3pEHUs CTPOCHHS aToMa.

2. OcyIiecTBUTe MPEeBpaICHUS:

Mg CO, Hzo
CHBr — A —>B -

C

3amanue 3.
1. Jaiite ompejaelieHHE MNEpeXOAHbIM MeTauiaMm. l[lpuBeaute mpuMepsl UX
KOMILJIEKCOB.

2. JlomuimmTe ypaBHEHHUS:
CLSiHCH, + CH,=CH, — ...
3 CH,=CHMg(l + SiCl, — ...

3ananue 4.
1. TlosscHUTE TEPMHUH <«JIBOCCBSI3aHHOCTHY METAJlJIa W JIMTaHAa B KOMILUICKCAX
MEePEXOIHBIX METAJJIOB.
2. Jlonuiure cleayronue peakiuu:

H,0
(CH,),Zn + HCHO — A——B

3aganue S.
1. Copmynupyiite npaBuiio 3¢pHeKTUBHOTO aTOMHOTO HOMepa (CUIKBHUKA).

2. Tlomyuute u Ha30BUTE «peakTuB Mormaar



CH,CH,C =CMgBr

3aganue 6.
1. Tlepeuncnure U3BECTHbIE BaM METOJAbl TOJYyYEHUS] T-0Je(UHOBBIX
KoMILiekcoB. [IpuBeauTe npuMepsl.
2. Hanmmmmre peaknuio B3aMMOCHCTBUS dTAHTHOJA C ) YKCYCHOW KHUCIIOTOM;

0) arteronoM. HazoBute coennHeHUS.

HHPUMEPBI BOITPOCOB K OK3AMEHY

1. KakuM 00pa3omM OCYHIECTBISIETCS CBSI3b NEPEXOJHOTO MeETalla C JIMTaHa0M?

OOBsiCHUTE BOBHUKHOBEHHE CBSI3el B MOJIeKyJie (peppolieHa.

2. B ueM mpHHIMIUAIBHOE OTJIWYHE CTPYKTYpl H XHMHYECKOM CBSI3U
«KJIACCUYECKUX» IJIEMEHTOOPraHUYECKUX COCIMHEHUN OT CTPYKTYpbl M THIIA

CBSI3EH B KOMILJIEKCAX MNCPEXOAHBIX METaJjJIoB?

3. HpI/IBeI[I/ITe IIPUMCEPBI T-KOMINICKCOB IIEPCXOJHBIX MCTAJJIOB C ABYX—, TPCX— U
YCTBIPCXIJICKTPOHHBIMUINT AHTAMM. Kakum o6pa30M OCYHICCTBIIAICTCA CBA3b

METaJlJlIa C JIMraHaaMHu B 3THUX KOMILJIEKcax?

4. KakoBbl OOIIHE IMIIUPUIECKUE 3aKOHOMEPHOCTH MPU 00pa30BaHUU XUMHUECKOU

CBSI3M yTJIIEPOA—TIEPEXOIHBIN METAJIT; YIIepOA—HENEPEXOIHbIA METaILI.

5. Kakue mpomykrel MOTyT oOpa3oBaThbCs TpU  JCHCTBUM HA  CMeECh

M3O0MPOIUITXJIOPUIA U TPETOYTUIXJIOPU/Ia METAITMYECKUM HATpueM?

6. Hanumure ypaBHEeHUsI peakuuid B3aMMOJEWUCTBHS alleTata PTYTH C ATHICHOM,
POIUIIEHOM U MU30MEPHBIMU OyT€HaMH B BOJHOM PACTBOPE U B CPeJie METAHOJIA.

Kak Ha3bpIBalOTCS peakiiuu JaHHOTO TUMa?



7. V3 OpomucTOro mpomnuia, uCroyib3ys peakiuto ['puHbspa, moydute neHTaHoI—

1.

8. Ha mponmien u 1-0yTeH (Kaxaplii B OTACIBHOCTH) MOJICHCTBOBAIN TUOOPAHOM,
MOJIyY€HHbIE MPOAYKTHl OKHUCIWIHM MEPOKCUIOM BOAOPOa (B IIEIOYHOMN cpene).
Hanummre ypaBHEHHs IPOTEKAIOMIUX PEaKIMiA M HA30BUTE KOHEYHBIE TTPOIYKTHI

peaKunil.

9. OOBsicHUTE OTHOCUTENBHYIO PEaklMOHHYIO0 crnocoOHocTh cBszedt B—H u B—C.

Kak Oyzaet mpoTekats TUApOan3 MeTHaAnO0pana?

10.HanummTe peakuio B3aUMOJCHCTBUS TETPAXJIOPHIA 0JI0Ba C a) (DeHUIUIUTHEM;

0) STUJIMarHUMOPOMHUJIOM; B) TPUMETHIIATIOMUHUEM.

11.IlpuBenute HamboJiee XapaKTEpHbIE COEIUHEHUS TPEX— U MATUBAJICHTHOIO

MbIlIbsika. HazoBute ux.

THUITIOBBIE TECTbBI U1 PYBEZKHOTI'O KOHTPOJIA

1. Kakoit ocymwuTenr HEOOXOAUMO HCHOJIb30BaTh JJIsi  00€3BOKHMBAHUS

TpUATUIIAMUHA?

a) CaCl, 0) Na,SO, B) P20s r) NaOH

2. BwiOepute ocymmTens st TUITUIOBOTO d(upa

a) C&Clz 6) Na2804 B) Na F) KzCOg

3. BwiGepute ocymmTens 15 OCH3UIXIOpUIA

a) NaOH 0) P20Os B) Na I') HATPOHHAs U3BECTh

4. K KakoMy BHAY CBSI3M OTHOCHUTCA  CBA3b  YINIEPOJA-MAarHuii B
MarHuAOpPraHUYECKNX COCINHEHUAX !

a) G-CBsI3b 0) m-CBsI3b B) O-CBSI3b



5. Kakue opbutanum atomMa MarHusi y4yacTBYIOT B 0Opa30BaHUU CBSI3HM YIJIEPOI-

Mardum?

0) p- B) d- r) Sp

6. KaKYIO IrcOMCTPUIO UMCECT MOJICKYJIa I[I/IMCTI/IJIMaI‘HI/IH?

a) miockas 0) AMHeWHas B) yrjoBas I') TeTpa’ApUYECcKast

7. Kakue opOuTanu aToMa aJlOMUHHS YYaCTBYIOT B CBSI3U yIIepO0M?

a) sp? 0) S B) sp® r)p

8. Kakyro reomeTpuio uMeeT MOJIeKyJa 3TUIMarHuixyiopuaa?

a) tiockas 0) TeTpadipuyeckas ) yrioBas ') nupamMuagbHas

9. KakoBa reoMeTpusi MOJEKYJIbI TPUMETUIATIOMUHHUS?

a) TeTpajdapuyecKas 0) mockas B) JIMHEHAs T) yrioBas

10.K xakoMy THITY CBSI3€if OTHOCUTCS CBSI3b YTIIEPOI-KPEMHUA?

a) MOHHAas 0) KOBaJICHTHAsI, HETIOJISIPHAS

B) KOBaJICHTHAs1, OJISIpHAs I') TOHOPHO-aKIENTOPHAS

11.KaxoBa BaneHTHOCTH pocdopa B coenuHeHUH TpuMeTuahochruHoKcu?

6) 3 B) 4 5

12.C xakuMu COSMHEHUSIMH MOXKET B3aUMOICHCTBOBATh TpUeHnIPoChHrH?

a) HCI 6) NaOH 8) NHa r) CsHsN

13.Bribepure HazBanue coeauHenus CHsPHCH,CH;

a) muMeTuII(HoCHUHOKCH]T 0) mumerokcudochur  B) MmetumTHIIPOCHHUH

14.KakoBa neHTaTHOCThAUMETHIAMIHA KaK JIMraHaa?
0) 1 B) 3 r)4

15.KakoBa 1eHTaTHOCTBHIMKIONEHTAAUEHUI-aHNOHA KaK Juragaa’?



a)2 0)3 B) 4 r) 6

16.ITonp3ysice mpaBwiiom Cujxsuka, onpenenure OAH atoma xpoma B
TUOEH30JIXPOME
a) 10 0) 12 B) 14 r) 16
17.1lpu B3auMOAEWCTBUM C KaKMM METAJIOM MOYKHO IOJy4yuTh OyTaH U3
XJIOPUCTOTO 3TUNA?
a) Li 6) Mg B) Na r) Al
18.Kakoii  yHHMBepcalbHBI pPEAKTHB  MCIOJIB3YETCA Uil  OOHAapyKEHHUs
METaJUIOOPTaHUYECKUX COCTUHEHUI?
a) Quyopen 0) ketoH Muxiepa B) TUpUANH r) CaCl,
19.Kakoif  yHHMBepCaldbHBI pPEAKTHB  HCIOJB3YyEeTCA JUIsl  OOHApyKEHHUs

METAJUIOOPTaHUYECKUX COECTMHEHUN?

a) Quyopen 0) ketoH Muxiepa B) TUpUANH r) CaCl;

20. Kakol pacTBOopuTEIH MOXKHO UCITOJIB30BATh B MATHUAOPTraHUYECKOM CHHTE3E?
a) aleTOH 0) ciupt B) 2¢up ) DTUPUANH

21. KaxoBa geHTaHTHOCTh MOJIEKYJIBI O€H30J1a KaK JUranja’?

a) 2 0)3 B) 4 r)5

22. B npucyrctBUM Kakoro Karajam3aTtopa (eppolieH B3aUMOJCUCTBYET C
ATUJICHOM?

a) Pd 0) AIClI; B) ZnCl, r) Ni

23. Kaxas cBsi3b B MoJsieKysie qubeH3onxpoma?

a) TpexI1eHTpoBass 0) MHOTOIICHTPOBAas B) ABYXIIEHTPOBasi T) T-CBS3b

24, K xakomy THIy KOMIUIEKCOB MPUHALICKAT coib Lleize?

a) COHJIBUYEBbIE 0) T-aJUIMJIbHBIE B) M-0JIePUHOBBIE  T') KApOOHWUIIBI

25. KakoBa ¢opmyna nqoaexapOooHmia xxene3a’?

a) FE(CO)5 6) CsHsFeCsHs B) C5H5F€(CO)3 I‘) Fez(CO)g



5.2. OneHOYHbIE MAaTePHUAJIbI VIS IPOBEAEeHNS TEKYIeH H MPOMeKYTOYHOMI

IK-1.

aTTecTaluu

Cnocoben BI)I6I/ID3.TI> N HCIIOJb30BAThb TCXHUYCCKHMC CpPCACTBA MW MCTOJbI

HUCIBLITAaHUN A1 pCIICHUA HUCCICAOBATCIBCKHUX 33444 XHUMHYECKOM HaIIpaBJICHHOCTH,

IMOCTABJICHHBIX CIICTIMAJIMCTOM 0oJiee BBICOKOM KBaJ'II/Id)HKaHI/IH.

Homep | IIpaBunbHbIl Kpurepun
3aJlaHd | OTBET (KJI0Y) OIICHUBAHUS 3a/IaHUI
s Copeprxanue Bompoca/3agaHust
3adanus 3aKpvimozo muna
1 A Kakoe wu3 mnepeunciaeHHbIx | 1 6amn 3a npaBUIbHBIN
HHMKE COeJMHEHHH OTHOCHTCH | OTBET
K 3JIEMETOOPTraHu4ecKum?
A.(C2H5)3Zn.
b. CH;COONa.
B.(CH3COO),Hg.
I'. (HCOO),Mg.
2 JBoecBsizanH | UTo Takoe aBoecBSI3aHHOCTD | | Oayun 3a MpaBUIIbHBIN
0CTh — | MeTaJU1a ¥ Juranjaa’? OTBET
oOpaszoBaHue
G-CBSI3U
MeTasui-
JIUTaH/] 3a
CUeT
nepeaayu
AJIEKTPOHHOMN
MJIOTHOCTHU
Tmranna -
Oaxme u
AJIEKTPOHHOMN

IINTIOTHOCTHU




OsanMe -
T murasa-
3 B Kakoe coenuHenme oTHocHuTcsi | | Oamn 3a mpaBUIIBbHBIN
K KapOoHuiam? OTBET
A.(CsHs),Fe.
b. C,H4Pt * KCI.
B.Fez(CO)q.
I'. C;HsMn(CO)s.
4 IIpaBuio IpaBuao Xwkkeas — aaTh |1 Oaun 3a npaBUIBHBINA
XI0KKeJIs1 — | onpejiesieHne. OTBET
YHCIIO -
3JIEKTPOHOB
apoMaTHYeCK
oro IIUKJIa
paBHO  4n+2
-
3JIEKTPOHOB.
5 B Kakoe wu3 mnepeunciaeHHbiX | 1 Oamn 3a npaBHUIbHBIN
COeIMHEHUH SIBJIAETCH | OTBET
peakTuBoM I'punbspa?
A.CHsNa.
b. (CHs3).Mg.
B.CHz;MgBr.
I'. CHsMgCgHs.
3aoanus omKpsuimozo muna
6 Hanumure peakuuio oyrusututus ¢ COo. 3 Gama
[IpaBunbHBIN OTBET (KJIIOY):
1. [Tomyun™M Oy THUITUTHI: 1 6amn
C4HoBr + 2Li - C4HgLi + LiBr.
2. 3anuchIBaeM PEaKINIo HyKICOPUIHBHOTO 1 Gamn

MIPUCOEIMHEHUS 110 KapOOHMIILHOMN TpyTIIIE:

CsHoLi + CO, - C4HqCOOLI.




3. [IpoBOoUM TUIAPOIIHU3:

C4HyCOOLi + H,O - C4HyCOOH + LiOH.

1 Oamn

Hroro: 3 Oaia

7 Moayunte metuwiiHaTtpuii CH3sNa u Hanummure

ero peakuuu ¢ CoHsBr.

3 Oamna

[TpaBuIbHBIN OTBET (KJIHOY):

1. [Tomygaem CH3Na u MeHee peakiimOHHOCTIOCOOHBIX
aHaJIOTOB:

(CH3),Hg + 2Na - 2CH3sNa + Hg.

2. 3ammmrem peaknwro ¢ CoHsBr:

CHsNa + C;HsBr - CsHg + NaBr.

3. Ha3siBaeMm peakiuio Kak peakuuio Bropiia.

1 Oamn

1 Oamn

1 6amn

Hroro: 3 bauia

8 HonayunTe TpUMETHWIOOP-aMMHAK. 3 Gama
[TpaBuibHBIN OTBET (KITHOY):
1. OnpenensieM UCXOAHBIE PEAreHThl: TPUMETHIOOP 1 Gamn
((CHz3)3B); ammuax (NHs).
2. YcioBus cMHTE3a: HHEpTHas atMocdepa. 1 Gamn
3. 3anuchiBaeM peakIluio:; 1 Gamn

(CHg)gB + NH; - (CHg)ngNHgi-.

aKIEeNnTop JOHOP

Hroro: 3 basuia

9 IHonyuynTe BTOPHYHBIA CHUPT IO PeaAKUHH

I'punbspa.

3 Oajuta

[IpaBunbHBII OTBET (KITIOY):

1. Beioupaem pearentsr: CH;—CHO; CH3;MgBr.
2. Cuntesupyem CH;MgBTr:

CH3Br + Mg - CH;MgBt.

3. [Tomydaem M30MPONUIIOBBIN CIUPT:
CH3;MgBr + CH;CHO - (CH3),CH-OMgBt.
(CH3),CH-OMgBr + H,0 - (CH3),CH-OH.

1 6amn

1 6amn

1 6amn




Hroro: 3 damna

10 PacumdpoBars cxembl IpeBpaLLCHUN: 3 Gamna
CsHsBr + Li - A,
A+ CO;-b.

[TpaBuIbHBIN OTBET (KJIH0Y):
1. Ilomyyaem heHUILTUTHIA: 1 Gamn
CeHsBr + 2Li - CgHsLi + LiBr.
2. 3amuceiBaeM peakiuto ¢ COy: 1 Oan
CeHsLi + CO, - C¢HsCOOL.I.
3. [TpoBOogMM rUapOIN3: 1 6amn

CsHsCOOLI + H,O - C¢HsCOOH + LiOH.

Hroro: 3 bauia

[1K-2. CoocobeH oka3piBaTh MHGMOOPMAIMOHHYIO  IMOUIEPKKY  CIECHHUAIUCTAM,

OCYIICCTBIAIOMMNM HAYVYHO-UCCICAOBATCIILCKHNC Da6OTBI.

Homep | IlpaBunbHbIN Kpurepun
3aJlaHd | OTBET (KJI0Y) OIICHUBAHUS 3aIaHUI
A Coneprkanue Bompoca/3aaaHus
3aoanus 3aKpeimo2o muna
1 b Ha3zoBure cMemaHHble | | 0amul 3a IpaBUIBHBIN
ATIOMUHHIIOPraHNYeCcKue OTBET
coelMHeHus?
A.AlHs.
b. CHsAIH,.
B.(C;Hs)sAl.
I". (CeHs)sAl
2 - Yto Takoe  A-KOMILIEKCHI | | Oamn 3a mpaBUIIbHBIN
KOMILJIEKCHl | METAJLJIOB? OTBET
META/LUIOB —
COEJIMHEHHUSI




HCTIPCACIIbHBI
X T-JIUTraHaoB

C

TIEPEXOTHBIM
METaJIOM.
3 A Kakoe coequHenme oTHOcHTCs | | Oayn 3a mpaBUIIBHBIN
K METAJLIOPraHUIeCKuM? OTBET
A.CgHsLi.
b. CH3COONa.
B.CgHsCOOL.I.
I'. (CH3)3N.
4 Metamnopra | Kakue coennmHenus | 1 Gamn 3a mpaBUIIBLHBIN
HUYECKHE Ha3bIBAIOTCS OTBET

CoecINHCHUA MeTaJmopraanecman?

COCTMHCHUS,
coJieprKaliye
CBS3b
yTIAEPOI—
MeTaJll,
HaIpumep,
CHsLi.
5 b Kaxkoii JIMTaH]| saBJsieTcs | | Gamr 3a mpaBUIBLHBIN
OMIEeHTATHBLIM ? OTBET
A.NHs.
b. C4Hs.
B.CO.
I'. CsHs.
3aoanua omkpseimozo muna
6 Hanumure peakuuro CHsMgBr ¢ 3 Gama
dbopmanbaerngom?

[IpaBunbHBIN OTBET (KJIIOY):




1. TTorygaem CH3MgBt:

CH3Br + Mg - CH3;MgBr.

2. Co3naem ycloBUsl CUHTE3a: MHEpPTHas atMocdepa.
3. ITpoBOaMM CUHTE3:

CHs;—MgBr + HCHO - CHs—CH,—OMgBr;
CH3;-CH,-OMgBr + H,0 - CH;—CH,-OH.

1 Oamn

1 Oan

1 Oan

Hroro: 3 damna

7 IlosryunTe TpPeTUYHBI CHUPT MO pPeaKUuu

I'punbsipa.

3 Oamna

[IpaBUNBHBII OTBET (KJIIOY):

1. Cunresupyem peaktus I punbspa:

C,HsBr + Mg - C,HsMgBr.

2. [IpoBOIMM B3aMMOJIEMCTBUE C alIETOHOM:
C,HsMgBr + CH;COCHj; -» C;Hs—C(CH3),—OMgBTr.
3. [IpoBoauM ruapoIIn3:

C2H5—C(CH3)2—OMgBr + H,0 - Csz—C(CHg)zOH.

1 6amn

1 6amn

1 6amn

Hroro: 3 bauia

8 OcymecTBUTE CHHTE3 TeTpaMeTHJICHIaHA, | 3 Oaia
HCIOoJIb3ys peakTuB I'punbspa?
[TpaBunbHBII OTBET (KITIOY):
1. 3anuceiBaem pearentel: SNCly; CH3MgBY. 1 Oamn
2. YcioBusi CMHTE3a: HHEpTHas atMocdepa. 1 Gamn
3. ITpoBOMM CUHTE3: 1 Gamn

SnCl, + 4CHsMgBr - (CH3)4Sn + 4MgBrClI.

Hroro: 3 basuia

9 Hanumurte peakuuro B3alMO/1eCTBHUA

(Cz2Hs)2AI-H ¢ aTHnenom.

3 dajuta

[TpaBuibHBIN OTBET (KITOY):
1. 3amuceiBaem pearentsr: (C,Hs),Al-H; CH,=CH..
2. YcnoBus cMHTEe3a: MHEpTHas atMocdepa.

3. 3anuceiBaeM peaKIuio:;

(C2H5)2A|—H + CH»,=CH, -» (C2H5)3A|

1 6amn
1 6amn

1 6amn




Hroro: 3 Oaia

10 | Cunre3supyiite (C2Hs)sAl, ucnoab3ys peakrus | 3 6amia
I'punbspa.
[TpaBuIbHBIN OTBET (KJIH0Y):
1. 3anmuceiBaem pearentsl: AlCls; CoHsMgBT. 1 6amn
2. YcnoBus cuHTe3a: MHEpTHAs aTMocdepa. 1 Gamn
3. 3anuchiBaeM peakiuIo:; 1 Oan

AlCl; + 3C2H5MgBr - (C2H5)3A| + 3MgBrCI

Hroro: 3 Oaia




IHPUJIOKEHME 3

6. YYEBHO-METOJUYECKOE 1 UH®OPMALIMOHHOE OBECIEYEHUE
JUCHUTILIAHBI (MOIY.JIST)

6.1. Pexomenayemas Jiureparypa

OcHoBHas:
1. T'amoukun A. W. Opranunueckas xumusa. Kuura 1. Teoperuueckue OCHOBBI.
AIMKIAYECKUE YTIEBOAOPOABI [ DIEKTPOHHBIN pecypc] : yueOHOe mocoOue Tt By30B /
A. U. Tl'anouxun, U. B. AranpuHa;. - 3-¢ usm., crep. - Cankr-IletepOypr : Jlans, 2022. -
436 c. Pexxum moctyna: https://e.lanbook.com/book/201173

2. T'anoukun A. W. Opranmueckas xumusa. Kuura 2. KapOomuknmdeckne u
AJIEMEHTOOPraHWYECKHe  coeAuHeHus.  [‘ajoreHo- W TMAPOKCUIPOW3BOJHBIE
yIIEBOAOPOIOB [DNEKTPOHHBIN pecypc] : yuebHoe mocodue / A. U. I'amoukun, U. B.
AHaHpuHA. - 2-¢ u3A., uctp. - Cankrt-IletepOypr : Jlans, 2022. - 404 c. — Pexum
noctyna: https://e.lanbook.com/book/206069

JlonosHUTEIBHAS:

1. Kum A.M. Opranuueckass Xxumusi [DIeKTpOoHHBIA pecypc] : ydeOHoe mocolOue st
By30B / A.M. Kum. — DnektpoH.TexkcroBble nanHble. — HoBocubupck: Cubupckoe
YHUBEPCUTETCKOE M3aaTenbcTBO, 2017. — 844 ¢. — 978-5-379-02004-0. — Pexum
noctyna: http://www.iprbookshop.ru/65281.html

2. OpnoBa A.M. Opranudeckast XuMusi [ DNEKTPOHHBIN pecypc] : yueOHoe mocodue / A.
M. OpnoBa; AM. OpnoBa. - MockBa : MOCKOBCKHIA TOCYIapCTBEHHBIM
CTpouTenbHbI yHUBepcuteT, Al I[lm Op Memma, O6C ACB, 2016. - 230 c. —
DIeKTPOHHBIN pecypc. — Pexxum noctyma: http://www.iprbookshop.ru/48034.html
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aTTcCcTalnu

Nerr.im OOHOBJICHHBIN OnucaHue BHECEHHBIX | PeKBH3UTHI JOKYMEHTA,
pazzein padoueit W3MEHEHHUH YTBEPIMBIIIETO
IPOTrpaMMBbl W3MEHEHMUS
JTHUCHUILINHBI
1. Paznen | | U3mennt yacel nekmuit u | [Iporokon  Nell ot
AHHOTALMS. npaktTudyeckux  3ansTtuil | 28.04.21r.  3acenanus
COTJIACHO y4eOHOMY | YICHOTO coBeTa
wiany Ha 2021-2022 y4. | XMMHKO-
roJI TEXHOJIOTHYECKOTO
dakynbTeTa
2. Paznen V. | HonoyHeH criucok | [Iporokon  Nell ot
YuebHo- OCHOBHOM u|28.04.21r. 3acemaHus
METOJIMYECKOE M | JOIOJHUTCIbHOU Y4E€HOTO coBeTa
MH(POPMAIIMOHHOE | TUTEPATYPhI XHAMHUKO-
oOecrieueHue TEXHOJIOTHYSCKOTO
JTIACIATUIAHBI dakynbTeTa
3. Paznen IV Pa3zpaboTansr donmapl | [Iporokon Nel ot
OrieHOYHEBIE OIIEHOYHBIX CpeAcTB 10 | 31.08.22r.  3acemaHus
MaTepuasbl  JJIA | KaKIOW KOMIIETEHIIMH Y4CHOTO COBCTA
MIPOBEICHUS XHAMHUKO-
TEKyIIeH 1 TEXHOJIOTUYECKOTO
MPOMEKYTOUHOU daxyibreTa




