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Pabouas mporpamma coctaBiena Ha ocHoBanuu ®I'OC BITO/®I'OC BO u yyebHoro mniaHa

HarpaBjeHus moAroToBky (cneruanbHocT) 04.03.01 Xumus

(KOO U HauMeHOBaHUe HANPAasieHUst NO020MOo6KU, cneyuanshocmu 6 coomeememeuu ¢ @I'OC BIIO/ @I'OC BO)
PeunensupoBanue padoueii mporpaMmbl JUCUMILIUHbI:
OtcyTCcTBYET

VYyebnas (pabouas) mporpamma 0,100peHa Ha 3acefaHuu Kadeapsl « XUMHUs, XHMUYECKHE
MIPOLIECCHI U TEXHOJIOTHM» (MMPoTOKOI 3aceqanust Ne 7 ot 02 despans 2017 r.).

Penenzent
(OondicHOCmb, YueHOe 36aHue, CeneHb) (noonucs) (U.0. @amunus)
« » 20 T

Cpok neiicTBus padoueii mporpaMmsbl AucuuiimHbI 10 02 ¢peBpais 2021 r.

Nudopmanus 06 akryanuzannu padouyei nporpaMmMbl JMCHHUIIIHHbBI:

[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.
[Tpotokon 3acenanus kadeapn Ne OT «__» 20 T
[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.
[Tpotokon 3acenanus kadeapn Ne OT «__» 20 T
YTBEPXIAIO
3aBenyromuii kKadeapoi «XuMus, XUMHUYECKHUE MPOIIECChl U TEXHOJIOTHUIDY
(pazpabomasuieti PI1]])
» 20 1. [".'M. Ocranenko
(noonucs) (U.0. ©amunusa)



AHHOTAIIUA
AUCUMILUIUHBI (Y4e0HOI0 Kypca)

b1.B./1B.03.02 MeTa/Lutopranuyeckasi XuMusi
(MHIEKC ¥ HAaMMEHOBaHUE MUCHUIUINHEI (Y1eOHOTO Kypca))

1. Heab 1 3a1a4n M3yYeHUs JUCUUILIMHBI (Y4eOHOT0 Kypca)

Ilenms — QopmMupoBaHME CHCTEMHBIX 3HAHWA O CTPOCHUH, KiacCHU(HKaIWu,
METOJIaX CUHTE3a U XUMUYECKUX CBOMCTBAX METAJUIOPTaHUYECKUX COEAUHECHUM.

3amauu:

1. CdopmupoBaTh y CTYJEHTOB COBPEMEHHBIE IPEACTABICHHUS 00
AIIEKTPOHHOM CTPOEHUHU COEIMHEHHM, COAECPKALIUX CBSI3b YIIEPO — METAJLI.

2. CdopmupoBaTh 3HaHUS O B3aMMOCBSA3M CTPOCHUS METaNIOPraHUYECKUX
COEIMHEHHH C UX PEaKIIMOHHOM CIIOCOOHOCTHIO.

3. CdhopmupoBaTh 3HaHUS O NPUHLIUIHUAIBHBIX MYTSIX W YCIOBUAX

MPAKTUYECKOT0 MPUMEHEHHUS METAJIJIOPTaHNYECKUX COCTUHECHUM.
2. MecTo nucuuiuinHbl (yae0Horo kypca) B crpykrype OITIOII BO

Hannas qucuuiuiiHa (y4eOHbId Kypc) oTHOcUTCS K bnoky 1 «JlucuuruinHbl
(Momymun)», BapruaTUBHAS 4acTh, JUCIUILIMHBI IO BEIOOPY.

Jucuuminebl, y4yeOHbIe KypChl, HA OCBOCHHMHM KOTOPBIX Oa3HpyeTcsl JaHHAs
TucuuIUInHa (yueOHblid Kypce) — «O01as 1 Heopranuyeckast XuMusi», «Opranuyeckast
XUMUA», «PU3HUECKasT XUMHUSD.

Juciuminebl, y4eOHbIe KypChl, ISl KOTOPBHIX HEOOXOAUMBI 3HAHMS, YMEHUS,
HABBIKH, TTPHOOpETacMble B pe3yJibTaTe U3YYCHHS JTaHHOW AUCIUILUIMHBI (Y4eOHOTO
Kypca) — «MeTo1010THus COBPEMEHHOIO OPTraHUYeCKOTO CUHTE3a», «PeTpocuHTeTH-
yeckuid aHanusy, «lIpousBoacTBennas npaktuka (HayuHno-uccrnenoBarensckas pado-
Ta)», «[loaAroTOBKAa K Ipolieaype 3aluThl U poreaypa 3amuTsl BKPy.

3. IlinanupyemMblie pe3yJIbTAThl 00y4YeHHUs 10 JUCHMILVINHE (Y4eOHOMY KYp-
Cy), COOTHECEHHbIE C IVIAHMPYEMbIMHU Pe3yJbTATAMU OCBOCHUS 00pa3oBaTe/Ib-
HOH NMPOrpamMMBsl

PopmupyeMble U KOH- IInanupyembie pe3yabTaThl 00y4YeHUSs
TPOJIMUpYyeMble KOMIIe-
TeHLHH

CIIOCOOHOCTH HCITOJIB30- | 3HATH:
BaTh TMOJy4YeHHBbIC 3Ha- | 1. OCHOBHBIE METOJBI CHHTE3a METAJNIOPTaHNYECKHUX CO-
HUSl TEOPETHUYECKUX OC- | CIUHEHUIA.




HOB (pyHIaMEHTaIbHBIX
pa3neroB  XUMHH  TIpH
pemieHnd  Tpodeccuo-
HanbHBIX 3a1au (OITK-1)

2. TeopeTndeckne 3aKOHOMEPHOCTH M MEXaHU3MBI TPO-
TEKaHUs PEaKIMi C y4aCcTHEM pPa3IUYHBIX MeTalIopra-
HUYECKHUX COCTUHEHU.

3. OcoOeHHOCTH 0e30IacHOM paboThl ¢ METaNIOpraHuye-
CKMMH COCTUHEHUSIMH B MPENapaTHBHBIX CHHTE3aX.

4. OCOOEHHOCTH CTPOCHHS M XMMUYECKHE CBOWCTBA OC-
HOBHBIX KJIACCOB METAJUIOPTAHUYECKUX COCTMHEHUM.

YMerTs:

1. BoigensaTe B MOJIEKYJIE PEaKIMOHHBIE IEHTPHI, TPOTHO-
3UpOBaTh CBOMCTBA METAJUIOPTAaHUYECKUX COCAWHEHUHN U
UX IOBEJCHUE B KOHKPETHBIX YCIIOBHUSX IIPOBEIACHUS pe-
aKIUH.

2. IInaHupoBaTh CHHTE3 CIIOKHBIX METAJUIOPTaHUYECKHUX
COCIMHEHU.

3. IlimaHMpOBaTh CHUHTE3 CIIOXKHBIX OPTaHUYECKHX COEIU-
HEHUM C IPUMEHEHUEM METAJUIOPTAHUYECKUX PEAreHTOB.

Bnaners:

1. MeroaukaMu BbIOOpa ONTUMAJIBHBIX CXEM CHHTE3a 3a-
JAHHBIX METAJUIOPraHUYECKUX COCINHEHUM.

2. HaBpikamMM NMOCTaHOBKH XUMHUYECKOTO dKCIIEPUMEHTA B
KOTOPOM HCIOJIB3YIOTCS METAJUIOPTAaHUYECKUE COEIUHE-
HUsA (peareHTsbl).

3. MerogukamMu BBIACNIEHUSA, OYUCTKA U  (U3UKO-
XUMHUYECKON HMICHTU(PUKALUU METAUIOPraHUYECKUX CO-
CAVUHEHUM.

BJIaJICHUEC CUCTEMOH
byHIaMEHTAIbHBIX ~ XH-
muueckux nonstun (I1K-

3)

3HaTh:

1. OcHOBHBIE CHIOCOOBI TOJYYEHHs] MPOMBIIIUICHHO 3Ha-
YUMBIX METAJUIOPTAaHUYECKUI COCIMHEHUN (JIMTUH-, Mar-
HUM-, ATIOMUHUHOPTAaHUYECKUX COSAMHEHUN ).

2. OcobenHoctu 6e30macHOr pabOThl C METAJUIOPraHUYe-
CKHUMU COCAMHEHUSIMU B MPOMBIIICHHBIX MacIITa0ax.

VMeTh:

1. IInaHupoBaTh CHHTE3 CJIOKHBIX METAJJIOPTaHUYECKUX
COEJIMHEHUM, UCTIOJIb3YEMBIX B MPOMBIIUIEHHOM TOHKOM
OPraHUYECKOM CHUHTE3E.

2. IlmaHupoBaTh CUHTE3 CJIOKHBIX OPTAaHUYECKUX COE/IU-
HEHUW C MPUMEHCHUEM METAJUIOPTAaHUYECKUX PEAreHTOB
B IPOMBIIIJICHHOM TOHKOM OPraHU4Y€CKOM CUHTE3E.

Bnaners:

MeToaukamMu BbIOOpa ONTHMAIBHBIX CXEM CHHTE3a Opra-
HUYECKHX COCIWHEHHWH, OCYIIECTBIIEMOTO B paMKax
KPYITHO- ¥ MAJIOTOHHAXHOTO MPOM3BOJICTBA (HA TpUMeEpe
MPOIIECCOB TMOJIMMEPHU3aIllMi, W MPOU3BOJCTBA JIeKap-
CTBEHHBIX BEIIECTB).




CMOCOOHOCTh MPUMEHSTh
OCHOBHBIE €CTECTBEHHO-
HAyYHBIC 3aKOHBI M 3a-
KOHOMEPHOCTH Pa3BUTHS
XUMHUYECKOH HAyKH TIpU
aHaM3¢  TOJYYCHHBIX
pesynbratoB (ITK-4)

3HaTh:

OCHOBHBIE METOJIUKH aHajM3a KUHETHYECKUX, TEPMOJIH-
HAMHUYECKUX U JPYTUX AKCIECPUMEHTAJIbHBIX JTaHHBIX (B
XUMHUYECKOM JKCIIEPUMEHTE C y4acTHEM METaJJIOpPTraHH-
YECKUX COCIMHCHUI)

YMeTs:

NuTtepnpeTupoBaTh 3KCINEPUMEHTAIBHBIE JAHHBIE HA OC-
HOBE CHUCTEMHOro aHanu3a (Ipupojia pearupyrouux Be-
1IECTB, CTPYKTYpa-CBOWCTBA U JP.)

Bnaners:

OCHOBHBIMM METOJIOJIOTUYECKUMHU TIOJAXOAaMH, O0a3upy-
IOIUMH Ha TIYOOKMX TEOPETHUECKHX 3BaHHUSAX O MeXa-
HU3Max M PEaKIMOHHOM CMOCOOHOCTH METaJJIOpTraHu4e-
CKUX COCAMHEHHH, MHTEPIPETAIMA SKCIIEPUMEHTATBHBIX
pe3yJIbTaTOB.

TeMmaTH4ueckKoe coacpKaHn e ITNCIUIIIINHBI (y‘lﬂﬁHOFO Kypca)

Paznea, Ionpa3saesn, Tema
MOZLyJib
Mopyns 1 KiroueBble OTKpBHITHS MeTaiopraHudeckoil xumuu. Kiaccudukanums smemeHTo-
Beenenue OpPTaHUUYECKUX COECIMHEHUH MO 3IEKTPOOTPULIATEIbHOCTH 3JIEMEHTOB.
DHeprusi, MOJSIPHOCTh U PEAKIMOHHAs! CHOCOOHOCTB CBSI3U METAJLI-YTIIEPOI.
Monyms 2 D1eMeHTOOpraHuYecKas XUMUSI IETOYHBIX METAJLIOB

CoenuHEHUs]  HETEePEeXOIHBIX
METAaJJIOB

DIeMEHTOOpraHn4YecKue COSANHEHNS MeTaJUIOB 2 1 12 rpynmn

DIeMEHTOOPraHWYeCKUe COSANHEHHS NOATrPYIIIEI 6opa

D1eMeHTOOPraHNYIECKHE COSANHEHHUS MOATPYIIIBI YIIepoaa

aﬂeMeHTOOpFaHI/I‘{eCKHe COCAMHECHMS NOATPYNIIBI a30Ta

aﬂeMeHTOOpFaHI/I'{GCKHe COCAMHECHUS CCJICHA U TCITypa

DeMEHTOOpraHWYecKNe COSANHEHHS Meii, cepedpa 1 30J10Ta.

Monyns 3
CoeauHeHNs MEPEXOAHBIX Me-
TaJIOB

G-Jl0HOpHBIE JTUTaH bl

C'HOHOPHHG JIMTaH1bl / T-aKOIECITOPHBIC JIMT'aH IbI

C,TE'HOHOPHI)IC JIMTaH/1bl / T-aKOIETITOPHBIC JIMTaH Ibl

CBs3b METAIII — METAJUI U KJIACTCPBI NEPEXOAHBIX METAJJIOB

MeTaJ'IJ'[OpFaHI/I‘IeCKaH XUMHUA JAaHTOHOWJI0OB U AKTHHOWJIOB

MeTaﬂHOpFaHI/I‘IeCKI/Iﬁ KaTaJiu3 B J'Ia60paTOpHOM CHHTE3C U MPOMBIINIJICHHOCTH

OO0mas Tpy10eMKOCTh TUCHHMILIMHBI (Y4eoHoro kypca) — 5 3ET.




4. TexHoJ10TH4YECKAsA KapTa M0 ydyeOHOMY Kypcy Merajioprannyeckasi XuMms

Cemectp | Kon-Bo Henens, B O0peM ydeOHOTro Kypca W BHUIBI yICOHBIX MEpPONPHUITHH ®opma | KorTposs
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Jlexnums 1 Jlex1 KrnroueBble  OTKpBITHS + JI 2 - JlekunoHHast
MeTaIOPraHuuecKOi ayaUTOpUs
xuvun.  Kiaccnduxa-
ST DJIEMEHTOOPTaHH-
YECKUX COCIMHEHHH T10 Jlocka menoBasi,
1 1 3JIEKTPOOTPHULIATENb- 1 A-215 44 MYJIbTUMETUHHBIH 1-5
HOCTH JIIEMEHTOB. MPOEKTOP, HOYTOYK
DHeprusi, HOJSPHOCTh
U PEaKIMOHHAS CIIO-
COOHOCTh CBSI3H  Me-
TAJUT-yTIepO.T
IIpakTHueckoe 3aHs Pemerne sanax na Jlexnronnas
1 1 p IIp31 CIIOCOOBI OIYYCHHS + J 2 2 - 1 1 | A-307 57 MernoBast ocka 1-5
Tue 1 ayUTOPHUS
OpraHUYeCKUX COC/IH-




HEHUH pa3HBIX KJIacCOB
C HCTIONB30BaHUEM

METaJIIOPraHUYEeCKUX
BEIIECTB
ITomemenne
U1l CaMOCTO- Komrsrotep ¢ BbI-
CamocrosrenbHoe H3yuenne Teopernye- o
Cam SATEILHON I'-401 16 XOJIOM B CETh UH- 1-5
U3y4YeHHE MaTepHraia CKOr0 MaTepuaa
paboThI cTy- TEpHET
JICHTOB
Jlexuns 2 Jlex2 DIeMeHTOOpraHn4e- JlexmonHnas Jlocka menoBas,
CKasi XUMHUS IIEJIOYHBIX ayIuTOpUs A-215 44 MYyJIbTHMEAUHHBIN 1-5
METaJIOB MIPOEKTOP, HOYTOYK
Pemenue 3amau no
TeMe «JIeMEHTOOpra-
IIpakThueckoe 3aHs- 32 HHUYECKast XUMHUS 111e- 8 JlekumoHHast A-307 57 MeroBas 10cKa 15
THE 2 P JIOYHBIX METAJLIOBY. ayJUTOPHUS
KonTtponbHas pabota
No 1
ITomemenne
IS CaMOCTO- Komrmsrotep ¢ BbI-
CamocrosTenbHoe H3yudenue Teopernue- o
Cam SATEJIILHON I'-401 16 XOJIOM B CETh UH- 1-5
U3y4YeHHEe MaTepHaia CKOr'0 MaTepuaa
paboThI cTy- TEpHET
JICHTOB
Jlexums 3 JIex3 DieMeHTOOpraHuye- JlekunoHHast Jlocka MeroBas
CKasi XMMHUS IET0YHBIX ayJUTOPHUS L
Metamios. TTponomke Y. P A-215 44 MYJIbTUMEANHBINA 1-5
e - LP MIPOEKTOP, HOYTOYK
Penrenue 3a1a4 no
TeMe «IEeMEHTOOpra-
IIpakTiueckoe  3aHf- Tp33 HUYECKAas XUMHUS 1Ie- 10 JlekunoHHas A-307 57 MenoBas 10cKa 15
THe 3 JIOYHBIX METAJUIOBY. AyJUTOPHUS
Konrponbhas pabora
No 2
TTomemenue
CaMOCTOSTEIIBHOE H3y4eHne TeopeTnye AJLA CAMOCTO- Komrbtotep ¢ Bb-
Cam i P SITEITLHOM I-401 16 XOJIOM B CETh MH- 1-5
U3y4YeHHe MaTepraia CKOTr0 MaTepuana
paboTsI cTy- TEpHET
JICHTOB
Jlexuus 4 Jlex4 DJeMeHToopraHnye- Jlexunonnas Jlocka MmenoBas,
CKHE COEIMHEHUS ayJUTOPHUS A-215 44 MYJIbTUMEANHBIN 1-5
MeTajuioB 2 u 12 rpynn IIPOEKTOP, HOYTOYK
Penrenue 3a1a4 mo
TeMe «IIEeMEHTOOpra-
TIpakTHueckoe  3aHs- HUYECKHE COCANHCHUS JlekunoHHas
p Ip34 12 A-307 57 MernoBas gocka 1-5
THe 4 MeTawioB 2 u 12 ayUTOPHUS
rpynm» KoHTponbHas
pabota Ne 3
CamocrosTenbHoe Cam W3yuenue Teopernue- TTomenienune r-401 16 Komrmbrotep ¢ BbI- 1-5




u3yuyeHue MaTepuana

CKOro marepuaia

JJIs1 CaMOCTO-

XOJOM B CE€Tb UH-

ATENBHOM TEpHET
paboTHI cTY-
JICHTOB
Jlexums 5 JIex5 DIeMeHTOOpraHn4e- JlekunoHHast Jlocka MeoBas
CKHe COCTMHEHUS ayAUTOpUS N
vetaios 2w 12 Y P A-215 44 MYJIbTUMETUHHBIN 1-5
MIPOEKTOP, HOYTO
rpyni. [Ipogomkenue P P, HOYTOYK
Pemenue 3amau o
TeMe «IeMEHTOOopra-
[pakTHyeckoe 3aHs- HUYECKHE COCANHECHUS Jlekunonnas
P Ip35 12 A-307 57 | Menoas nocka 15
THe 5 MeTaiuioB 2 u 12 ayJUTOpHUs
rpymm». KoHrposibHas
pabora Ne 4
TTomerienue
CaMOCTOSTEIILHOE H3y4eHue TeopeTuye AJLA CAMOCTO- Komnbtotep ¢ Bb-
Cam i P SITEITLHOM I-401 16 XOJIOM B CE€Th WH- 1-5
U3ydYeHHEe MaTeprana CKOT0 MaTepuaia
paboTsI cTy- TEpHET
JICHTOB
Jlexuus 6 JIex6 DJeMeHTOOpraHnye- JlekuuoHHast Jlocka mernoBasi,
CKHE COEIMHEHMS ayJUTOpHUs A-215 44 MYJIbTUMEAUHBINA 1-5
MOArpymnisl bopa MIPOCKTOP, HOYTOYK
Pemenue 3amau o
TeMe «JIEeMEHTOOpra-
TIpakTHueckoe  3aHs- Tp36 HUYECKHE COCANHECHUS 10 JlekunoHHas A-307 57 Merosast 1ocka 15
THe 6 MOArpyMbl OOpay» AyJUTOPHUS
Konrponsras pabora
Ne 5
TTomemenue
CaMOCTOSTEIIBLHOE H3yueHne TeopeTnye AJLA CAMOCTO- Komrbtotep ¢ BbI-
Cam v P SATEIBHON I'-401 16 XOJIOM B CETh UH- 1-5
U3ydYeHHe MaTeprana CKOT0 MaTepuaa
paboTsI cTy- TEpHET
JICHTOB
Jlexius 7 Jlex7 DIeMeHTOOpraHnye- Jlexmonnas Jlocka menoBasi,
CKHE COEIMHEHMS AyJUTOPHUS A-215 44 MYJIbTUMEANHBINA 1-5
TIOATPYIIIEI yTIeposaa IIPOEKTOP, HOYTOYK
Penrenue 3a1a4 no
TeMe «DIEeMEHTOOpra-
IIpakTnueckoe  3aHs- Tp37 HUYECKHE COCANHECHUS 10 JlekunoHHas A-307 57 Merosast 10cka 15
THe 7 MOATPYIIIBI YTIEPOIay ayauTopus
KonrponbHas pabora
No 6
TTomemenne
CaMoCTOSATETbHOE H3ydeHue TeopeTHye AJEA CAMOCTO- Komnbtorep ¢ Bbi-
Cam v P SATEIBHON I-401 16 XOJIOM B CETb UH- 1-5
H3ydYCHIE MaTepHana CKOT0 MaTepuaia
paboThI cTY- TEpHET
JICHTOB
Jlexuns 8 Jlex8 DIeMeHTOOpraHn4e- Jlexunounnas A-215 44 Jlocka MeJIoBas, 1-5




cKue COE/IMHEHUS. ayUTOpHUs MYJIbTUMEANHHBINA
MOITPYIITIBI a30Ta MIPOCKTOP, HOYTOYK
Pemenue 3amau o
TeMe «JJIEeMEHTOOpra-
8 [pakTiyeckoe  3aHsi- Tp38 HHYECKHE COCTUHEHUS 10 JlexnmoHHAst A-307 57 Merosast 1ocka 15
THE 8 MOATPYIIIBI a30Tay. ayAuTOpHUs
KonrponbHas pabora
Ne 7
TTomerienue
VIS CaMOCTO- KowmmbroTep ¢ BbI-
8 CavmoctostenbHoe Cam Wsyuerne reopetire- ATEIBHOM r-401 16 XOJZIOM B CE€Tb MH- 1-5
U3ydYeHHe MaTeprana CKOT0 MaTepuaia
paboTsI cTy- TEpHET
JICHTOB
Jlexmms 9 Jlex9 DeMeHTOOpraHuye- JleknmonHas Jlocka mernoBas,
9 CKHE COEIMHEHMS ayJUTOpHUs A-215 44 MYJIbTUMEAUHBINA 1-5
CeJIeHa | TeJuTypa ITPOCKTOP, HOYTOYK
Pemenue 3amau o
9 IIpakThueckoe 3aHs- Tp39 TeMe «JIEeMEHTOOpra- 2 JlekumoHHas A-307 57 MeroBas 10cKa 15
THE 9 HUYECKHE COCANHECHUS ayauTopus
ceJieHa M TeIUTypay
ITomemenne
JUISL CaMOCTO- Kommnbrotep ¢ BbI-
9 CamocrosTensHoe Cam Hsyserme TeopeTirte- SATEJIILHON I'-401 16 XOJIOM B CETh UH- 1-5
U3y4YeHHEe MaTeprana CKOT0 MaTepuaia
paboThI cTy- TEpHET
JICHTOB
Jlexnus 10 Jlek10 | DnemeHnToOpranuye- JlexkumonHast Jlocka mestoBas
R
10 ;Ig;l Cepeggzﬂg};i?lpz aynuropusi A-215 44 MyJIbTUMEANIHBIN 1-5
ra ’ MIPOEKTOP, HOYTOYK
Pemenue 3amau o
IIpakTHueckoe 3aHs- Teme «IemenToopra- Jlexnronnas
10 10 Mp310 | HHYeCKHe COSqUHEHHS 2 A-307 57 Menosas nocka 1-5
me MeqH, cepedpa | 30J10- ayRuropua
Tay
TTomemenne
CaMoCTOsTETbHOE U3yuenue Teopernye- JULL CAMOCTO- Kowmsrotep ¢ Bot-
10 Cam SATEILHON I'-401 16 XOJIOM B CETh UH- 1-5
U3ydYeHHe MaTeprana CKOT0 MaTepuaa
paboTHI CcTy- TepHET
JICHTOB
Jlexnms 11 Jlex11 | ©-JloHOpHBIE JTUTAHIBI Jlexuuonnas Jlocka MeToBasi,
11 ayaUTOpHUs A-215 44 MYJIbTUMETUHHBIN 1-5
IIPOEKTOP, HOYTOYK
o Penrenue 3a1a4 mo T
11 T&alﬂm{ecxoe sa- Mp311 | teme «o-JloHOpHBIE 2 a;;ﬁg(;}:;aﬂ A-307 57 MemnoBast ocka 1-5
JTUTaHJTBDY
CaMOCTOSTEIbHOE W3yuenne Teopernde- Tomemerue Kommbiorep ¢ Bi-
11 Cam IS CaMOCTO- I-401 16 XOJIOM B CETb UH- 1-5
n3ydYeHHe MaTeprana CKOTO MaTepuaia o
STENBHOM TEpHET




paboTsI cTy-

JICHTOB
Jlexuus 12 Jlex12 | o-JloHOpHBIE IMraHaBI Jlexunonnas Jlocka menoBas,
12 | m-aKunenTopHsle ayUTOpHs A-215 44 MyJI5TUMEIUHHBIIH 1-5
JTUTaH]TBI MPOEKTOP, HOYTOYK
Pemenue 3amau o
IIpakThueckoe 3aHs- Teme «o-Jlonopusie JlekumoHHas
12 P p312 | nurasgsl / ©- a A-307 57 MernoBas gqocka 1-5
THe 12 ayUTOpUs
AKIENTOPHBIC JIUTaH-
JTBDY
Tlomemnienue
CaMoCTOATEIBHOE H3ydeHne TeopeTnye JUBL CAMOCTO- Kowmbiotep ¢ Boi-
12 Cam v P SITEIIbHON r-401 16 XOZIOM B CETh UH- 1-5
U3y4YeHHEe MaTepHaia CKOr'0 MaTepuaa
paboTsI cTy- TEpHET
JICHTOB
Jlexuus 13 Jlex13 | o-JloHOpHBIC THraHIBI Jlexunonnas
/ aymuTOpHS Jlocka menoBasi,
13 T-aKUNCITOPHBIC A-215 44 MYJIbTHMEAUHHBIN 1-5
nradpl. [pogomxke-
MIPOEKTOP, HOYTOYK
HHUE
Pemenue 3amau o
IIpakThueckoe 3aHs- reme «o-Jlonopuste JlekumoHHas
12 P p313 | suranae / - n A-307 57 | Menosas xocka 1-5
Tue 13 ayIUTOpHs
AKIMEeNTOPHBIC JIUTaH-
JTBDY
ITomemenune
CaMoCTOATENbHOE H3ydenne TeopeTnde JUBL CAMOCTO- Kowmbiotep ¢ Bot-
13 Cam b P STEITBHOM r-401 16 XOJIOM B CETh UH- 1-5
H3yYeHHe MaTepuaia CKOTO MaTepuaia
paboTsI cTy- TEpHET
JICHTOB
Jlexuus 14 Jlex14 | o,n-JloHOpHBIC NHraH- Jlexuuonnas Jocka MenoBasi,
14 JIbl / T-aKUIENTOPHbIE ayIUTOpUs A-215 44 MyJIbTUMEANIHBIN 1-5
JIMTaHJIbI TIPOEKTOP, HOYTOYK
G,n-JlOHOpHBIE JIU-
IIpakTueckoe 3aHs- - Jlexronnas
14 P Mp314 | rammt/m _ A307 | 57 | Menosas nocka 15
Tue 14 AKIENTOPHbIE JIUTaH- ayIUTOPHS
JTBI
Tomemenne
CaMoCTOATENbHOE H3yueHune TeopeTude- JULL CAMOCTO- Kowmmsiorep ¢ B-
14 Cam v P SATEJIBHON I-401 16 XOJIOM B CETh UH- 1-5
H3ydYeHHE MaTeprana CKOTO MaTepuaia
paboThI cTy- TEpHET
JICHTOB
Jlexuus 15 Jlexl5 | CBasp Merair — Me- JlexkuuonHast Jlocka menoBas,
15 TaJul ¥ KJIAcTephl Iie- ayaUTOpHUs A-215 44 MYJIbTUMETUHHBIH 1-5
PEXOJHBIX METAJLIOB IIPOEKTOP, HOYTOYK
IIpakTHueckoe 3aHs Caasp, meTaiun — Me- Jlexronnas
15 p Ip315 | Tamn u KIacTepsl me- A-307 57 MernoBas gocka 1-5
tHe 15 ayIMTOpHUs

PEXOIHBIX MCTAJUIOB
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CaMoCTOSITENIbHOE

H3yyenne Teopernue-

TTomerienue
JUTSE CAMOCTO-

KommsroTep ¢ BbI-

15 Cam 5 SITCIBHOMN I'-401 16 XOJIOM B CETh HH- 1-5
U3ydYeHHEe MaTepHraa CKOT0 MaTtepuaia
paboTsI cTy- TEpHET
JICHTOB
Jlexkuus 16 Jlek16 | Merauiopranndeckas JI 2 - JlekumoHHast Jlocka menoBasi,
16 XHUMUS JTAHTOHOUJIOB U ayAUTOpHUs A-215 44 MYJIbTUMEIHUHHBIN 1-5
AKTHHOUIOB MIPOEKTOP, HOYTOYK
Pemenue 3amau o
[IpakTyeckoe 3aHs Teme «Meraroprani- JlexnmonHnas
16 P TIp316 | ueckas XUMUS JAHTO- JI 2 2 - A-307 57 MenoBas qocka 1-5
THe 16 ayJUTOpHUs
HOHUJIOB U aKTHHOM-
JIOB)»
ITomemenne
CaMOCTOSITENBHOE U3yuenue Teopernye AJA CaMOCTO- Konmerotep c BEI-
16 Cam Y P 5 SITEJIbHOM I-401 16 XOJIOM B CETh UH- 1-5
U3y4YeHHEe MaTepHraia CKOr'0 MaTepuaa
paboThI cTy- TEpHET
JICHTOB
Jlexkmms 17 Jlex17 | Meramiopranndaeckuit JI 2 - JleknmonHas
KaTanm3 B J1ab0paTo; ayAUTOPHS Hocka menosas,
17 paTop Y P A-215 44 MYJIbTUMETHHHBIN 1-5
HOM CHHTE3€ W MpO- HDOCKTOD. HOVIG
MBIIIJIEHHOCTH P P, HOYTOYX
Pemenue 3amau o
Teme «MeTajutopraiu-
IIpakTueckoe  3aHs HCCKHH KaTams B Jlexunonnas
17 p Mp317 | mabopaTopHOM CHHTE- J 10 2 - 1 A-307 57 MernoBast focka 1-5
Tne 17 AyJUTOPHUS
3€ H IPOMBIIIUICHHO-
ctn» KorTponsHas
padora Ne 8
TTomemenne
CaMOCTOSITENBHOE U3yuenue TeopeTnye AJLA CaMOCTO- Koumeiotep ¢ BEI-
17 Cam v P 5 SATEILHON I'-401 16 XOJIOM B CETh UH- 1-5
H3yYeHHe MaTepuaia CKOTO MaTepuaia
paboTHI CcTy- TepHET
JICHTOB
TTomemenue
TToaroToBka K UTOroO- VIS CaMOCTO- KowmmsloTep ¢ BEI-
CaMoCTOsTEeNTbHOS o
17 Cam BOMY TECTHPOBAHHUIO 36 SITEBHOM r-401 16 XOJIOM B CETh HUH-
U3ydYeHHe MaTeprana
(3K3aMeHy) paboTsI cTy- TEpHET
JICHTOB
KommneroTepst c
Kommsrotep- HEOOXOIMMBIM
WrtoroBeiit  Tect 1o HBIN KJacc VIJIK- TporpaMMHBIM
20 ™M 100 2 21 porp
Kypcy yepes LT obmero  j0- 314 obecrieyeHUeM st
cTyma MPOBEMICHHUS HTOTO-
BOTO TECTUPOBAHUS
HUTOI'O 100 180
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HUTOro
yepe3 OT

5. Kputepun u HOpMBbI TEKylIero KOHTPOJISI U IPOMEKYTOYHOM aTTeCTAlNH

HaumenoBanust | Tumsl yueo- KosmmuectBo YcnoBus nonycka Kpurepnn 1 HOpMBI OLIEHKH
y4eOHBIX Me- HBIX MEpO- 6aioB
pONPUATHN NPUSITUI
2 Oaina CTyAECHT MOJIy4aeT 3a paboTy Ha
[Ipaktueckoe | [IpakTuyeckoe 9 Bes fonycka MPAKTUUYECKOM 3aHSATUM: OTBETHI HA TEOpe-
3aHsTHE 1 3aHATHE TUYECKUE BOMPOCHI MO TEME JIEKIUHU U pe-
HIEHUE 3a7a4
Kontponbnast padora Ne 1 mnpoBogutcs
[Ipaktnueckoe | [IpakTuueckoe 8 Bes siomycka NUCbMEHHO 10 OwiieraMm. Pacnpenenenue
3aHsITHE 2 3aHIATHE OamioB: B Owiere 3 3amaHusi, EpPBbIE JBa
OLICHHMBAIOTCS B 3 Oajiia, mocjieaHee — B 2.
Konrtponbnast padora Ne 2 mnpoBogutcs
[IpakTueckoe | [IpakTuyeckoe 10 Bes siomycka NUCbMEHHO M0 Oumseram. Pacmpenenenue
3aHATHE 3 3aHATHE OamioB: B OmieTe 2 3adaHus, TIEPBOE OIlC-
HHUBaeTcs B 4 6aiia, mociaeaHee — B 0.
Kontponbnast padora Ne 3 mpoBogutcs
NUCbMEHHO 10 OwieraMm. Pacmpenenenue
IIpaktnueckoe | [IpakTuueckoe _ .
sarsrie 4 SAHSLTIE 12 be3 nomycka OaioB: B Oujere S5 3a/JaHuii, EpBbIC TPU
olieHuBaroTcs no 1 6amty, yerBeproe — B 4
OaJuta, rmocieaHee — B 5.
TMpaxtuueckoe | TpaxTiieckoe Kontponwnass pabora Ne 4 mnpoBoautcs
12 be3 nomycka NUCbMEHHO TI0 Oumseram. Pacmpenenenue
3aHATHE S 3aHATHE

O6aymoB: 1) B Omnere 4 3amaHus, TEpBbIC

12




JIBa OIIEHUBAIOTCS 1O 2 Oajia, ocTajJbHbIE —
o 4.

Kontponwhast pabora Ne 5 mnpoBoautcs

[Tpaktuueckoe | [IpakTuyeckoe 10 Bes nomycka nuchMeHHO 1o Ouneram. PacmpenenecHue
3aHsTHE 6 3aHSTHE y OayyoB: B Owiiere 3 3ajaHusl, MEpPBHIE JIBa
OLICHHUBAIOTCH 110 2 Oana, mocjenaHee — B 6.
Kontponbnast padora Ne 6 mnpoBogutcs
Jomyckarorcs CTYJCHTHI,
NUCbMEHHO 10 OwiieraMm. Pacnpenenenue
[Ipaktuueckoe | IIpakTuueckoe HaOpaBmme Oojee 25 OawioB
10 OamtoB: B Owmiere 4 3amaHus, TIEpPBbIC JBa
3aHsITHE 7 3aHSTHE Ha TPEObIAYIIUX MpaKTHYIC-
OIICHUBAETCA 1Mo 3 Oajijia, OCTAIbHBIE — 10
CKHX 3aHSTHIX
2 Oana.
KonrtponbHass pabora Ne 7 mnpoBogutcs
JlomyckaroTcst CTYJICHTHI,
NUCbMEHHO MO Ouieram. Pacnpenenenue
[Ipaktuueckoe | [Ipaktuyeckoe HaOpasmme 6onee 30 GamwtoB
10 OamioB: B Owiere 4 3amaHusi, IEpBbIE JBa
3aHATHE § 3aHSTHE Ha TPEIbLAYIIUX TMpaKTHUe-
olieHUBaroTcs 1o 1 Oamty, TpeTbe — B 2,
CKUX 3aHSTHIX
YeTBEpPTOE — B 6 OaIIIOB.
2 Ganna CTyACHT TOJIy4aeT 3a padoTy Ha
[Ipaktuueckoe | [Ipaktuyeckoe 9 Bes nomycka MIPAKTUYECKOM 3aHSITHHU: OTBETHI HA TeOpe-
3aHsTHE 9 3aHSTHE Y TUYECKUE BOTPOCHI TIO TEME JIEKIIMN U pe-
HICHUE 3324
2 Oaina CTyAEGHT MOJIy4aeT 3a padoTy Ha
[Ipaktnueckoe | [IpakTuyeckoe 9 Bes nomyeka MIPAKTUICCKOM 3aHSATHH: OTBETHI HA TEOpe-
3arsTue 10 3aHSTHE M TUYECKHUE BOTIPOCHI TIO TEME JISKIIUH U pe-
IICHHE 3314
2 Gamna CTyACHT TOJIy4aeT 3a padoTy Ha
IIpaktnueckoe | IIpakTtuyeckoe A Y P Y
2 bes nomycka MIPAKTUIECKOM 3aHSITHHU: OTBETHI HA TEOpe-
3andarue 11 3aHSTUE

THYCCKHUC BOIIPOCHI IO TCMC JICKIIMM U PC-
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MCHUC 3aJa4

2 Oamna CTyAEHT MOIyd4aeT 3a paboTy Ha

[Ipaktiueckoe | [IpakTuueckoe 9 Bes gomycka PAaKTHYECKOM 3aHATHUHU: OTBETHI Ha TEope-
3aasTHE 12 3aHSTHE TUYECKHE BOMPOCHI 1O T€ME JICKIIUU U pe-
IICHHE 3a]1a4
2 Gaina CTyACHT MOJIy4aeT 3a padoTy Ha
[Ipaktuueckoe | [Ipaktuyeckoe 9 Bes sonycka IPAKTUYECKOM 3aHSATHHU: OTBETHI HAa TeOpe-
3ansTHe 13 3aHSATHE TUYECKUE BOMPOCHI MO TEME JIEKIIMU U pe-
HICHUE 3a]1a4
2 Gaina CTyACHT MOJIy4aeT 3a padoTy Ha
[Tpaktiueckoe | [IpakTuueckoe 9 Bes fomycka PAKTHYECKOM 3aHATHUU: OTBETHI Ha TEOpe-
3aasaTue 14 3aHSTHE TUYECKHE BOMPOCHI 1O TE€ME JIEKIIUU U pe-
IICHHE 33]1a4
2 Oaina CTyAEGHT MOJIy4aeT 3a padoTy Ha
[Ipaktuueckoe | [Ipaktuyeckoe 9 Bes sonycka MIPAKTUYECKOM 3aHSITHHU: OTBETHI HA TEOpe-
3ansTHe 15 3aHSTHE TUYECKUE BOMPOCHI MO TEME JIEKIIUH U pe-
IICHUE 337124
2 Gamna CTyACHT TOJIy4aeT 3a padoTy Ha
[Tpaktiueckoe | [IpakTuueckoe 9 Bes gomycka IPAKTHYECKOM 3aHATHUU: OTBETHI Ha TEOpe-
3anaTue 16 3aHATHE TUYECKHE BOMPOCHI 1O TEME JIEKIIUU U pe-
IICHHE 3314
Konrtponbnast padora Ne 8 mnpoBogutcs
NUChbMEHHO Mo Ouneram. Pacrmpenencume
IIpaktnueckoe | IIpakTtuueckoe .
sanstie 17 M T 10 be3 nonycka OayoB: B Owiere 3 3ajaHus, MEPBHIE JIBa
OIIEHUBAIOTCA Mo 2 Oayta, mocieaHee — B 6
OaJIoB.
Nrtoroseiii Tect | MTOroBslii 100 Nrorosslil TecT o kypey yepes OT
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o Kypcy uepes

TECT 0 KypCy

OT yepe3 OT
buner ans mepecgauM COCTOUT W3 JIBYX
TEOPETHYECKUX BOMPOCOB W 3amaun. 20
0ajJIoB - MOJHBIN OTBET HA BOIPOCHI U pe-
Ilepecnaua 5k- JonyckaloTcs CTYyACHTHI, HE | IeHHas 3ajada; 15 OalnoB - 4aCTUYHBIMA
3amena mpeno- | Ilepecnaua 20 HaOpaBme 40 OawioB 10 | OTBET HA BOMPOCH! U pellieHHas 3adayda; 10

JIaBATEIIO

HAKOIUTEILHOMY PEUTUHTY

0aJIoB - OTBCT Ha BOIIPOCHI U1K OAHWH BO-
IIpOC U pCHICHHAA 3a/1a4a, 5 0ajIoB - OTBET
Ha OAMWH BOIIPOC HWJIKM PCHICHHAA 3aJa4a, 0
0aJIoB - OTCYTCTBHC OTBCTA

Cxema pacyera HTOTOBOIi OIIEHKH:

Texymuii peWTUHT (BCE 3aHATUS U IPOMEKYTOUHBIE TECThI) + Pe3yiib-
TaT UTOTOBOT'O TecTa U Bce nenutcs Ha 2 + Bb (ecnu bb npexycmotpensr)

dopma npoBeACHUS YcnoBus nomycka Kpurepun 1 HOpMbI OLIEHKH
MPOMEXKYTOYHOM aTTECTAUH
Dk3ameH (TectupoBanue) | CTyIeHT JOJDKEH HaOpaTh COTJIMIHOY Texymmuii peiitunr cocrapmsier 80-100
Ha TPAKTUYECKUX 3aHSATU- OasoB
ax Oonee 40 6amnoB «XOPOIIIO» Texymuit peituar cocraBusier 60-79

0aJu1oB

«YAOBJICTBOPUTCILHO»

Texymuit peitrtuar cocraBnser 40-59
0aJuIoB

«HCYIOBJICTBOPUTCIIEHO»

Texyuuii peiTuHr cocrasisieT meHee 40
Oayu10B
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6. BaHK TecTOBBIX 3aJaHMIl U perJaMeHT NPOBeJAeHUs] TeCTUPOBAHMIA

6.1. BaHk TeCcTOBBIX 3aJJaHUM 1JIsl MPOBeAeHUs TECTUPOBAHMIA

HazBauue 0anka tecrto-
BBIX 3aJaHUH

Komn-Bo 3ana- Pa3zpaboTunku

HUH B OaHKE
TECTOBBIX 3a-
JTaHUU

MGTaJ]J]OpI‘aHI/I‘ICCKaSI
XUMMUA

300 Bapakuna E.B.

6.2. PerjiaMeHT NpoBeAeHUsI TECTHPOBAHMIA

Ha3Banue 6anka te- | Kon-Bo 3aga- | Homepa u HaumenoBa- |Kon-so| Bpewms Ha
CTOBBIX 33JJaHUW | HUU, Opellb- | HHUS pa3lIeNIOB TeCTa | 3a/Ja- | TECTHUPOBa-
SIBJISIEMBIX HUW B | HUE, MUH.
CTYJICHTY pasze-
e
1. Kinaccudukanus 1
AJIEMEHTOOpTaHnuYe-
CKHX COCIMHCHUU
2. DHeprus, oJsip- 1
HOCTb M pEaKI[MOHHAS
CIIOCOOHOCTB CBSI3U
AIIEMEHT-YTJIEPO/]T
3. Cnoco6bl mostyye- 1
HUS JIEMEHTOPTraHu-
YECKUX COEIUHECHUN
4. Jlutuiiopranuye- 1
M TOTOBEIN TECT O CKHE COCIMHCHMUS.
Kypcy uepe3 LT CrpoeHune u xapakrep
(Metamtoprannye- 50 CBSI3H DJIEMEHT- 60
CKasi XUMUS, TECT, yIaepoJt
UTOTOBBIN) 5. Cnioco6bI mosyye- 2
HUS JIUTUAOPraHuYe-
CKUX COCUHEHUN
6. Peakuuu iutHiiop- 2
TaHUYECKUX COCIMHE-
HUU
7. Enonstel. Ctpoe- 1
Hue. CrocoObl ToJTy-
YCHUS CHOJIATOB
8. TepmonuHammue- 2

CKUU U KUHETUYECKUU
KOHTPOJIb IPH TTOJTY-




YCHHH CHOJIATOB.

9. Metayutopranuye-
CKHE€ COCTUHCHMSI TSI-
KEITBIX MIETOYHBIX
METAJIJIOB.

10. bepunnuitopranu-
4YEeCKHE COECMHEHUSI.

11. Maruuiiopranuye-
CKUE COECUHEHMSL.
Crioco0bl OJTyyeHUsl.

12. Marauiiopranude-
CKue coequHeHus. Pe-
aKIMOHHASI CIIOCO0-
HOCTb.

13. PaBHOBECHE
[HInenka.

14. Opranuyeckue co-
eIMHEHUS KaJbIus,
Oapus, CTpPOHLIHSL.

15. Iluakopranuye-
CKHE€ COCTUHECHMUSI.
CriocoObl oJTy4eHuUsI
U peaKIMOHHas CII0-
COOHOCTb.

16. Kapmuitopranmye-
CKHUE COCAMHEHUSI.
[lonyueHne u peakuu-
OHHAsl CIOCOOHOCTb.

17. PryTthopranuye-
CKHE COCTUHCHMUSI.
CrniocoObI osTydeHusI
Y peaKIMOHHas CII0-
COOHOCTb.

18. Peaxnus Mepky-
pPUPOBAHMS B OPTaHU-
YECKOM CHHTE3E.

19. Amomunuitopra-
HUYECKHE COETUHE-
HUS.

20. Opranuueckue co-
€VUHEHUS TaJLIUs, UH-
TS, TaJUTUSL.

21. Opranuueckue co-
€UHEHUS TIOJITPYIIIbI
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BHUCMYTa.

22. Opranuyeckue co-
CAMHEHUS] MEJIH.

23. Kynparsl B opra-
HUYECKOM CUHTE3E.

24. Opranuyeckue co-
€IMHEHUs] CBUHIIA.

25. Opranuyeckue co-
eMHEeHHs cepedpa u
30JI0TA.

26. AIKEHUIBHBIE,
apWJIbHBIC U aJIKH-
HHUJIbHBIE KOMILIEKCHI
MEePEXOIHBIX METa-
JIOB

27. KapOeHoBbIe KOM-
TUTEKCHI TIEPEXOTHBIX
MeTtaioB. CtpoeHune
U CIIOCOOBI MOTyYe-
HUSL.

28. BunuinnaeHoBebIe,
aJJICHWINIEHOBBIC
KOMILUIEKCHI TIePEX0/1-
HBIX METAJIJIOB.

29. KapOoHuIel Me-
TaJIJIOB

30. AJUTHIIBHEIE U
€HWIbHBIE KOMILJIEKCHI
MEPEXOAHBIX METaJ-
JIOB.

31. Peakuu Mme-
TaJUIOLICHOB.

32. bucapeHoBbIe
KOMIUIEKChI METaJIJIOB.

33. Peaknuu kpocc-
couetanusa. Peakims
Xeka u Cy3yKH.

34. Peaknum Kpocc-
couetaHusa. Peakius
Hernmm n Kymana.

35. Peaknum kpocc-
couetaHusa. Peakius
CoHorammpsl.

36. Merare3uc ajiku-

18




HOB M aJIKEHOB.
37. KapOuHOBBIE KOM- 1
TUTEKCHI TIEPEXOTHBIX
METAJIJIOB.

/. Kputepuu 1 HOpMbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

JlaHHbI pa3zien yueOHbIM ILUIAaHOM HE MPETyCMOTpPEH.

8. IlpuMepHasi TeMAaTHKAa NMMCbMEHHBIX PadoT (KypcoBbIX, pedepaTos,
KOHTPOJILHBIX, PACYETHO-TPA(PHUUECKUX U AP.)

JlaHHbI pazen y4eOHbIM IJIAHOM HE MPEyCMOTPEH

9. Bonpochbl K 3K3aMeHy

Ne n/m Bomnpocel

1. Kinaccudukanus MmetamiopraHu4eckiuxX COeIMHEHHI 0 3JIEKTPOOTPUILA-
TEJIbHOCTHU 3JIEMEHTOB.

2. DHeprus, NOJSAPHOCTh U PEAKLIMOHHAS CIIOCOOHOCTh CBSA3M METAILI-
YTIEPOL.

3. JIaGUIIBHOCTH COEIMHEHUI HETIEPEXO0IHBIX METAJIIOB.

4, Peakiuu TpaHcMeTATIIMPOBAHMS, METATE3UC, OOMEH METaJlI-rajoreH, Me-
TaJUIMPOBAHUS, THIPOMETALTUPOBAHUS, KAPOOMETaUIMPOBAHUS B CUHTE-
3€ JIEMEHTOOPTaHNYECKUX COCTMHEHHI.

5. JIutnitoprannyeckue coequHeHus. CTpOCHHUE U XapaKTEP CBSI3U JJIEMEHT-
yriepoa. CrnocoObl MOTyUYeHUS! TUTUHOPTaHUYECKUX coeuHeHni. Peak-
MU JIMTUAOPTAHUYECKUX COCTMHEHHUI.

6. OpTOo-IUTHHPOBAHUE, B TOM YHUCJIE MIPENapaTUBHOE 3HAUCHUE.

7. Enonsarel. Ctpoenne. CiocoObl MOyYeHUs! €HOJIATOB. TepMoIuHaMuye-
CKUU U KWUHETUYECKUN KOHTPOJIb IIPU MTOJTYUYEHUH €HOJISITOB.

8. Oprannueckue amuabl JuThsi. CiocoObI MOTy4YeHUE U UCTIOJIb30BaHUE B
OpraHUYe€CKOM CUHTE3E.

Q. MertannopraHuuecKue COSTUMHEHUS TSKEbIX MIEJTOUYHBIX METAJIOB.
CtpoeHue u xapakTep CBSI3H dJeMeHT-yriaepo. CrnocoObl MOayYeHus u
peaKkIMOHHas ClIOCOOHOCTb.

10. | bepunuiiopranudeckue coequHeHusi. CTpoeHUe U XapaKTep CBSI3H dJie-
MeHT-yraepo. CriocoObl MOTyYeHUs U PEaKIIMOHHAS CITOCOOHOCTD.

11. | Maruuiiopranudeckue coequHeHusi. CTpoeHHE U XapaKTep CBSI3H dJie-
MeHT-yraepo. CriocoObl MOTyYeHUsSI MATHUHOPTaHUYECKUX COCTUHCHHM.
Peaknyn MarHuiiopraHM4eCKuX COCIMHCHUN.

12. | PaBHoBecue lllnenka.

13. | Ctpoenue peareHToB [ puHBspa B pacTBOpE.

14. | Opranuyeckue coeIMHEHMs Kalblus, 0apus, cTpoHuus. CTpoeHue u xa-
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pakTep CBs3M JIeMEeHT-yriaepo 1. CrocoObl MOMyYeHUs U PEaKIIMOHHAS
CITOCOOHOCTB.

15. | lluakoprannyeckue coeauHeHusi. CTpoeHHE U XapaKTep CBSI3U JIEMEHT-
yraepoJ. CriocoObl NOTyYeHUs U PEaKIIMOHHAsL CIOCOOHOCTD.

16. | Kagmuiiopranmdeckue coenuaeHns. CTpOSHUE U XapaKTep CBSI3U dJie-
MeHT-yraepo. CriocoObl MOTyYeHUs U PEaKIIMOHHAS CITOCOOHOCTD.

17. | Pryreoprannueckue coequaeHus. CTpoeHUE U XapakTep CBSA3H 3JIEMEHT-
yraepo. CriocoObl OJyYeHHS ¥ PEaKIIMOHHAS CTIOCOOHOCTb.

18. | Peakuus MepKypupOBaHUs B OPraHUYECKOM CHHTE3E.

19. | STYX-tonosornueckass HoMeHkJarypa. [Ipasuna Yoaiiaa.

20. | Amomunuiioprannyeckue coeiuHeHusi. CTpOCHHUE U XapaKTep CBSA3H
aneMeHT-yriiepoa. CrnocoObl MOyYeHUs! U peaKIMOHHAas CHOCOOHOCTb.

21. | Oprannyeckue MPOU3BOAHBIC ATIOMUHMS B HU3KUX CTEIICHSX OKUCIICHUS.
CtpoeHHEe U XapaKTep CBSA3H deMeHT-yriaepo. CrocoObl MOTyYeHUs U
peaKkIMoOHHas ClIOCOOHOCTD.

22. | Oprannyeckue coeqMHEHUS Taus U uHAusI. CTpOCHHUE U XapaKTep CBS-
31 AneMeHT-yriepoa. CrocoObl MoMyueHusl U peakIMOHHAas CIIOCOOHOCTb.

23. | Tanuiioprannyeckue coequHeHusi. CTpOCHUE U XapaKTEP CBSI3U AIEMEHT-
yraepo. CriocoObl MOMyYeHUsI U UCTIOIh30BaHNUE B OPraHUYECKOM CHUHTE-
3€.

24. | I'epmanuiioprannyeckue coenuHeHusi. CTpoeHHE U XapaKTep CBI3U dJie-
MeHT-yraepo. CrtocoObl MOTyYeHUS U PEaKIIMOHHAS CITOCOOHOCTD.

25. | OnoBoprannueckue coequHeHus. CTpPOCHHE U XapaKTEP CBSI3H DJIEMEHT-
yriepos. CrnocoObl MOTYyYEeHUS U PEAKIIMOHHAs! CIOCOOHOCT.

26. | CBuHenopraandeckue coenuaeHnus. CTpoeHHE U XapaKTep CBS3H dJIe-
MeHT-yriaepol. CriocoObl MOTyUYeHUs U peakIIMOHHAsI CTOCOOHOCTD.

27. | CypbMma-, BUCMyTOpranudeckue coequHenusi. CTpoeHue 1 XxapakTep CBs-
31 7eMeHT-yraepo. CriocoObl MOTyYeHUs U PEaKIMOHHAsl CTOCOOHOCTD.

28. | Oprannueckue coeAMHEHUSI Mea U cepedpa. CTpoeHue u Xxapakrep CBsl-
31 AneMeHT-yrinepoa. CrocoObl MoyueHusl U peaKIIMOHHAs CTIOCOOHOCTb.

29. | Kynpatbl B OpraHn4eckoM CHHTE3E.

30. | Oprannueckue coequHeHUs 3010Ta. CTPOCHHE U XapaKTep CBSI3H dJIe-
MeHT-yraepo. CrocoObl MOJyYeHUS U PEAKIIMOHHAS CTIOCOOHOCTb.

31. | 3om0TOOpraHUYECcKHEe COCTMHEHHS B OPTAaHMYECKOM CHHTE3e

32. | CuHTe3 AIKWIBHBIX M APUITBLHBIX KOMILIEKCOB MEPEXO0THBIX METAJLIOB.

33. TepmoaumHaMuueckas CTaOUIBHOCTh U KHHETUYECKas TAOUIbHOCTD CHUT-
Ma-KOMIIJIEKCOB MEPEXOTHBIX METAJIIOB.

34. B3anmoneiictBue curma cBsizeit C-H ¢ mepexogHsiMu MeTasiamMu.

35. BzanmoneiictBue curma cBsizeit C-C ¢ mepexoHbIMUA METAJIJIAMH.

36. | AnkeHUIbHBIC, ApUIIBHBIC U ATKHHUIBHBIC KOMIUICKCHI IEPEXOTHBIX M-
TaJIJIOB.

37. | KapOeHOBBIE KOMILIEKCHI TIEPEXOIHBIX METaNIOB. CTPOSHHUE U CIIOCOOBI
MTOJTYYCHHUSI.

38. | Kap6enosie komruiekchl Durepa
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39.

BI/IHI/IJII/I,IIGHOBBIC, AJTUVICHUIINACHOBBIC KOMIIJICKCHI IIEPEXOJHBIX MCTAJIJIOB
1 BBICIIHMEC MCTAJIJIOKYMYJICHBI.

40. | KapOuHOBBIE KOMIUIEKCHI TEPEXOIHBIX MeTaioB. CUHTE3, CTPOEHUE, pe-
aKIIMOHHAs CIIOCOOHOCTD.

41. | Kap6onwibsl metamioB. CHHTE3, CTPOCHHE, PEAKIIMOHHAS CTIOCOOHOCTb.
Hcnonb30BaHrEe B METAJUIOPTAaHUYECKOM CHHTES3E.

42. | I'erepoankeHOBBIC KOMIUIEKCHI. CHHTE3, CTPOCHHUE, PEAKIIHOHHAS CII0-
COOHOCTb.

43. | 'omo- 1 rerepoaieHOBbIE KOMILIEKChl. CHHTE3, CTPOCHHE, PEAKIIMOHHAS
CIIOCOOHOCTb.

44, | AnunbHbIE M eHWIbHBIE KOMILJIEKCHI IEPEXOAHBIX MeTaiioB. CuHTE3,
CTpPOEHHUE, PEAKIIMOHHAs! CHOCOOHOCTb.

45. | CoaHIBHYEBbIE KOMILIEKCHI. DJEKTPOHHOE CTPOCHHUE U XMMUYECKas CBSI3b
B kommiekcax (CsHs),Me

46. | OcHOBHBIE PEAKIIUU METAJUIOIICHOB.

47. | llukioneHTaiueHWI-KapOOHMIbHBIE KOMIUIEKChl. CUHTE3, CTPOCHHUE, pe-
AKIIMOHHAs CIIOCOOHOCTD.

48. | bucapeHoBbie KOMIUIEKCHI MeTaJIOB. CHHTE3, CTPOCHHE, PEaKIIMOHHAS
CIOCOOHOCTb.

49. | O6pa3oBaHue CBA3EH METAII-METAII U KPUTEPUH MX CYIIECTBOBAHUSI.

50. | busngepnsie knactepbl. CHHTE3 M XapaKTep CBSI3H.

51. | Tpexsnepusie kinactepbl. CHHTE3 U XapaKTep CBS3U.

52. | Terpasinepnsie kaactepbl. CHHTE3 U XapaKTep CBSI3H.

53. | MeraTe3uc aJKWHOB U aJIKEHOB.

54. | Peakmuu kpocc-coueranus. Peakiusa Xeka, Cy3yku, Herumm, Kymana,
CoHorammupsl.

55. | Oprannueckue coeMHEHUsT aKTUHOUOB. CTpOEHUE U XapaKTep CBI3U
aneMeHT-yriiepoa. CrnocoObl MOyYeHUs] U peaKIIMOHHAsi CHOCOOHOCTb.

56. | Oprannueckue COeqUHEHHsSI TaHTOHOUI0B. CTpOEHHUE U XapaKTep CBSI3U

aneMeHT-yriiepoa. CrnocoObl MOyYeHUs] U peaKIMOHHAsi CHOCOOHOCTb.

10. ®oH OLIEHOYHBIX CPEICTB /IJIsl MPOBeAeHUs] TPOMEKYTOUHOH aTTe-

cranmmu oﬁyqamnmxcsl no JIMCHMIIJIMHE

10.1. IMMacnopT ¢oHAa OLIEHOYHBIX CPEACTB

Koa konTpoJsmpye-

Ne | KonrTposmpyemblie pazaesnbl (Te- . HanmeHnoBanue
MO KOMIIETeHI MU
n/n MBbI) JUCHUNIMHBI OLICHOYHOI'0 CPeACTBA
(nsm ee yacTm)
1 | KiiroueBble OTKPBITHS 371€MEHTOOP-

ranndeckoi xumun. Knaccuduka-
1Sl METAJJIOPTaHUYECKUX COe/IU-
HEHUII 10 3JIEKTPOOTPULIATEIHHO-
CTH DJIEMEHTOB. DHEPIrus, NOJIsIp-

OIIK-1, TIK-3, TIK-4

KonrtpomnbHas padora Ne
«CHHTE3 U peaKkuuu dJie-
MEHTOOPTraHUYECKUX CO-
eTMHESHU»

1.
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HOCTb U PEAKIIMOHHAsI CIOCOOHOCTh
CBSI3H METAJUI-YIJIEPO]T

2 KonTponbnast padorta Ne 2.
«JIutuitoprannveckue co-
equHeHus - 1»

Konrponsnas padora Ne 3.
«JIutuitoprannveckue co-
eANHEHUS - 2»

Kontposbaas padota Ne 4.
«MarHuiopranu4ecKue

CoeuHenys HEMEPEXOIHbIX Me- COCIMHCHUA)

OIIK-1, IIK-3, TIK-4 | KourponsHas pa6ora Ne 5.
«IIEMEHTOOPTraHNYECKHUe
COECNUHEHUS METAJUIOB 12
TPYIIITBD)

TaJlJIOB

KonTponbnas padota Ne 6.
«EHOJIATBI»

KonTponbnas padota Ne 7.
«INEeMEHTOOPTaHNUYECKIE
COEIMHEHUS TIOTPYIIIIbI
6opa»

3 KonTponbnas padorta Ne 8.
CoenuHeHus epexoIHbIX METall- OIIK-1, ITK-3, TIK-4 | «CoeMHenus nepexoHbIX
JIOB METaJIOB)

10.2. TunoBble KOHTPOJIbHbIE 32/IaHUSI UM HHbIE MATePHAJIbl, HE00X0IMMbIEe
NJIs1 OLleHKH 3HAHMI, YMeHWIi, HABLIKOB U (WJIM) ONbITA JeATEJbHOCTH, Xa-
PaKTepU3YIOIIUX dTanbl (POPMUPOBAHNS KOMIIETEHIUIl B NpoLecce 0CBOCHUS
o0pa3oBaTeIbHOM NMPOTrPaMMBbI

KomMmuiekT 3agaHnii 1yl KOHTPOJILHOM padoThI

KonTtpouabHas padora Ne 1. «CuHTe3 U peakuuu 371eMeHTOOPraHnYecKMX coeIMHeHuii»
Bapmuanr 1
1. Hanwumure cTpyKTyphl coenunenuii 1 — 4.

/_/‘SH ?>_/

MO HS -1 n-BuLi= 2 -3 HgCl, -4
BF3® Et,O THF H,O MeCN
-78°C H,O

2. TlpuBenuTe peakiyy MOJYUYESHUsI METANIOPIraHUYECKUX COeIMHEHHH (000 CXeMy U
KOHKPETHBIN IpUMep) CIeTyIOIUMH Crioco0amMu:

2.1. ITpsimoli cuHTe3.

2.2. Mertare3suc.

2.3. MertammpoBaHue.

2.4. I'mapomMerannupoBaHue.
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2.5. JlexkapOoKCHIMpOBaHUE.

3. Ormpenenure xapakTep CBSI3U:

a) HOHHAs CBS3b 1) Pb-C
0) KOBaJICHTHAsi MHOTOLICHTPOBAsI CBSI3b 2) Ca-C
B) KOBAJICHTHAs KaK G TaK U T CBS3b 3)B-C
I') KOBJICHTHASI IIPEUMYIIIECTBEHHO G CBSI3b 4) Cd-C
Bapuanr 2

1. HamumuTe CTpyKTYphI coeauHeHui 1 — 4.

OH
o) HO™ >~ -1 BoHg -9 MeONa 3 H;O* -4
X TsOH THF THF

H,O
2. TlpuBenuTe peaxiyy MOJYYCHUS METANIOPTaHNIECKUX COeTMHEHH (O0IIyI0 CXeMy U
KOHKPETHBIN TpUMep) CICTYIOIUMHE CII0co0aMu:

2.1. CuHTEe3 U3 CIUIaBOB METAJIJIOB.

2.2. TpaHncMeTaIMpoBaHue.

2.3. OOMeH MeTasuia Ha TaJIoreH.

2.4, Brenpenue kapOeHa.

2.5. ApwirpoBaHH€ COJIIMU JUA30HHUS.

3. Ompenenute XapakTep CBSI3U:

a) NOHHAs CBSI3b 1) Zn-C
0) KOBaJIeHTHasi MHOTOLIEHTPOBAsI CBS3b 2) Fe-C
B) KOBQJICHTHAsI KaK G TaK U T CBS3b 3) Rb-C
I') KOBAJIEHTHAs IPEUMYIIIECTBEHHO G CBS3b 4) Mg-C

KonTpoubnasi padora Ne 2. «J/InTuiioprannyeckue coefuHeHus - 1»
Bapuanr 1

1. Hanumumre peakuuio MoxydyeHus JaHHBIX COEAMHEHUN ¢ TPUMEHEHUEM JIMTHIoprannye-
CKMX IPEAIIECTBEHHUKOB. TakKe MPUBEANTE PEAKLIUN ITOITYYEHHUS UCXOIHBIX JIUTUHOP-
TFaHUYECKHX PEareHTOB JABYMS pa3HbIMU CIIOCOOaMH.

~

2. Hamummre mpoTyKTHI pEaKITHii:
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’
N
a) o~ -
1 H,S0;, H,0
Et,0 - g
Li
0
b) )\/Li > 4 _HeSOu HiO
Et,0 - -2
c) o
1) THF, HMPA, -78°C 1) Etz0, -78°C
- + tBuli - 1
2) MeOH, -78°C 2) MeOH, -78°C
Bapuanr 2

1. Hanumnre PCaAKIUIO IMOJYUCHUSA JAHHBIX COCIUHEHU C IIPUMCHCHHUEM HHTHﬁOpr&HH‘IC—

CKMX IIPEAIIECTBEHHUKOB. TakKe IPUBEIUTE PEAKLIUN ITOTYYEHUS UCXOIHBIX JIUTUHOP-
FaHUYECKUX PEareHTOB ABYMs Pa3HbIMU CIIOCOOaMHU.

C;@ "

2. Hamumure npoayKThl peaKIii:

o)
a) )LN
Li Q .1 HoSO,, H0
PhMe - -2
o)
b) @ H,S0,, H,0
Li - 1 - 2
Et,0
c)

1) Et,0, -78°C
|+ Phi 1

2) MeOH, -78°C 2) MeOH, -78°C
O

1) THF, HMPA, -78°C

2

KonTpoasnas padora Ne 3. «JIuTHHOpraHn4yeckue coeJUHEHUS - 2)
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Bapmuanr 1

3agaua 1

N3o6pa3ute CTpyKTYpy MOHOMEpa U TeTpaMepa MeTH/UIUTHS. Brickaxkute Bamm coobpa-
KEHUs 0 mpupoje Xxumuueckoil cBs3u C-Li B merwmutue. [IpuBenute JA0BOABI, YTO JTaHHAs
CBs3b 00JI€EC KOBAJIICHTHAS, YeM MOHHAS.

3agaua 2

UTo MOXHO cKa3aThb 00 acCOLMaTHBHBIX CBOWCTBAX JUTHUHOPIaHWYECKUX COEIMHEHUHN B
3aBUCUMOCTH OT PaCTBOPHUTEIISL, B KOTOPOM JIaHHOE JIMTUHOPraHUYECKOe COEIMHEHUE PACTBOpE-
HO?

3agaua 3

Hzo0pazute cTpykTypy KomIuiekca nzonponmwuintus ¢ TMEDA.

3agaua 4

[Ipennoxure cocod MOTYYEeHUsT HUKETIPUBEICHHBIX COCIUHEHUHN. ['1e BO3MOXKHO MOITy-
YeHHE HECKOJIbKUMU CIIOCO0aMU YKaKUTE U HX.

Li Li ,} Li
- >
3agaua 5

YKaKUTE MPOIYKTHl PEAKIIUU HUKCTPUBEICHHBIX COCIUHEHUH C JUTHHOPTaHUYCCKHUMHU
coequnenusmu A, B, C.

Li ~0
[—mm—Li j"lu
C

A B

_I_

NG
e
0 CO, \|/

Bapuanr 2

3apaua 1

N3obpasute cTpykTypy MOHOMEpA U TeKcaMmepa MEeTWIINTHS. Brickaxkute Bamm coobpa-
KEHUsT 0 MpHupoje XuMuueckoil cBs3u C-Li B merwutue. IIpuBenute AOBOIBI, YTO TaHHAs
CBs3b 00JIee KOBAJICHTHAS, YeM HOHHAS.

3apaua 2

UTo MOXHO cKa3aThb 00 acCOIMaTHBHBIX CBOWCTBAX JIUTHHOPIaHUYECKUX COEIUHEHUN B
3aBUCHUMOCTH OT PacTBOPHUTENS, B KOTOPOM JAHHOE JTUTHHOPraHN4eCKOe COEANHEHHUE PacTBOPE-
HO?

3amaua 3

H300pasute cTpykTypy Komiuiekca mpem-oyrummatus ¢ DABCO.

3anaua 4

[Tpennoxute cnoco0 MOMy4eHUs] HHKETPUBEACHHBIX COEAMHEHUN. ['1e BOZMOXKHO MOITy-
YeHHE HECKOJIbKMMHU CIIOCO0aMU YKaKUTe U UX.
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OLi

O,N Li
~TY
3agaua 5

YKaKuTe MPOIYKTHl PEAKIIUU HUKETPUBEICHHBIX COCIUHEHUH C JTUTHHOPTaHUYCCKUMHU
coenuHenusamu A, B, C.

L| '\D
]
'ﬁl"l |
A B C
+ '
| |
CI.-"'
CHM 0
Co, /I\f
_d__Cl

KonTposabsnas padora Ne 4. «Marnuiiopranuyeckue coeIuHeHusD)
Bapuant 1

3amaua 1

UYTo MOXKHO CKa3aTh O pa3IMYMsX U CXOJCTBAX COSAMHEHHUH, conepkamux cBsizu C-Liu C-
Mg?

3agaya 2

N300pa3ute paBHoBecue lllneHka 1t coeMHEHNUs, TOIYYEHHOT0 IPU PeakMi METUITHO-
JUJIa C MarHueM B dQupe.

3amaua 3

N306pa3ute mpocTpaHCTBEHHOE CTpOeHHE AW(EHUIMArHus U coyibBaTra (pacTBOPUTEIH
TeTparuapodypaH) STUIMArHUHOpOMUIA.

3agaua 4

[Tpenyioxxute crnocoObl MONyYEHUs] HUKETPUBEIEHHBIX MarHUHOPraHUYECKUX COeIuHe-
Hull. TaMm, TJ1e BO3MOKHO MTOJIy4€HHUS HECKOJIBKUMH CIIOCO0aMU, YKaKUTE U UX.

00—
MgBr ~ O 1 )\/\/MQF
>—Mg

3amaua 5

VYkaxxute NpoAyKThl peakuuil Tpex peareHToB ['punbspa (A, B, C) ¢ coequnenusamu 1-5,
MOCJI€ MOJAKUCIEHUSI PEAKIIMOHHON cMeCH. Y Bac JOJKHO MOJYYUThCS 15 ypaBHEHUH peakuui,
MPUBOISIIMX K 15 mpogykTam.
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A B MgBr

C
[>—=—Mmgcl )\/LN@ I

Co, v/ U O

Bapuanr 3

3amaua 1
YKaXUTE MPOTYKTHI HUKCTIPUBEICHHOW PEaKIIUU. Y KOKUTE OTHOCHTEIbHYIO KOH(PHUTypaIuio
XUPATBHBIX [ICHTPOB.

1) MeLi

_|_

5 2) HyO"

3agaya 2
[TpenyiosxkuTe criocoObl MOTydeHHsI HUKETIPUBEICHHBIX MarHHHOPTaHNYECKUX CoequHEeHNH. Tam,
I'7ie BO3MOXHO MOJIY4€HUS! HECKOJIBKMMHU CIIOCO0aMHU, YKaKUTE U UX.

T L e (0 e

3agaua 3
VYKakuTe NpoayKThl HUKEIPUBEIEHHON peakuu. Y Ka)KUTe OTHOCUTEIbHYIO KOHPUTypaIuio
XUPATBHBIX IEHTPOB. OOBICHUTE COOTHOIIEHUE TPOTYKTOB.

o)
o 1) MeMgCl / Et,0 n
2) H,0*
]

3amaua 4

VYKakuTe NMpOoIyKThl HIKEIIPUBEACHHBIX PEAKIMM. YKaXUTe OTHOCUTENbHYIO KOH(Urypa-
U0 XUPATBHBIX HEHTPOB. OOBSCHUTE COOTHOIICHHE MPOAYKTOB, aHATH3UPYS CTEPEOXHMHIO
KEeTOHa, MPUPOIY METAJUIOOPTAHINYECKOTO COSTUHEHHS i PACTBOPUTEIIS.
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/
= 1) MeMgBr / Et,0 4+
2) H;0*
Me )M 60 40
H
=0
1) PhMgBr / Et,0 +
Me 2) H,0*
H
=0
1) ==—MgBr / THF
Jr
2) H;0*
Me ) Hy 50 50
H

KountpoabHnas padora Ne 5. «J1eMeHTOOprannveckue coeJUHEHUsI MeTAUIOB 12 rpynnbny
Bapuanr 1

3agaua 1

KakoBbl OCHOBHBIC OTIHUHUS [TUHKOPTaHHYECKUX COCAUHEHUN OT JINTUHOPTaHUYECKUX CO-
equHeHnii? A 4yro oOmero?

3amaua 2

Pacnonoxkure HWKCTIPUBCACHHBIC COCAMHCHUA B IOPAAKC YBCIMYCHHUA HUX peaKHHOHHOﬁ
CIIOCOOHOCTH B peaklnu ¢ OCH3aIbIETUIOM.

CHsLi (CH3),Hg, (CH3),Mg, (CH3)2Zn, (CH3),Cd, (CH3),Be

3agaua 3
[Tpennoxute cnocoObl MOMYyYEHUS! HUKETIPUBEACHHBIX COEAMHEHUN. Tam, rie BO3MOKHO
HECKOJIbKO CIIOCOOOB MOJTyueHHUs, TPUBEIUTE Bce Bam n3BecTHbIe.

CdCl =
ZnCl ©/ m )\ J\
V/ M FnBr Zn

Bapuanr 2

3amaua 1

KakoBbl OCHOBHBIC OTJIMYHUS IUHKOPTAHUYECKUX COCTUHEHUH OT MarHUHOPTaHUYECKUX
coeqrueHuit? A 4ro oo0miero?

3amaua 2

PaCHOJ'IO)KI/ITC HI/I)KCHPI/IBC)ICHHI)IG COCINHCHUA B HOpr}IKe yBCJ'II/I'-ICHI/IH nux pCaKHI/IOHHOﬁ
CIIOCOOHOCTH B peaklnu ¢ OCH3aIbIETUIOM.

CHsLi (CH3);Hg, (CH3),Mg, (CH3)2Zn, (CH3),Cd, (CH3),Be

3amaua 3

[Tpennoxute cnocoObl MOTYyYEHUS] HUKETIPUBEACHHBIX COeAMHEHUN. Tam, rJe BO3MOXKHO
HECKOJIBKO CITOCOOOB TMOJIyYeHHUs, IPUBEINTE Bce Bam n3BecTHBIE.

HgCl Q
n
e 9 O dBr

KonTpoubnas padora Ne 6. «kEHOATBI»
Bapmuanr 1
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3amaua 1
JloTIOTHATE CXeMY HEH3BECTHBIMHU DJIEMEHTAMHU.

0]
[PhsPMe]l, KH 1. BHs - THF, r.t PCC 1. MeMgBr, Et;0 1. KH, THF, r.t.
> A > Ay Ay ————— > AT ——— A
THF, r.t. 2. H,0, - NaOH - THF DCM, r.t. 2.PCC, rt. 2. Mel, THF

3amaua 2

[IpenyioxuTe HAOOP peakIuii, C MTOMOIILI0 KOTOPBIX MOYKHO OCYIIECTBUTH HIKETIPUBEICHHOE
MIPEBPALLICHUE.

0 0
e
—
3amaua 3

B kakux yClIOBUSAX pealn3yeTcsi TePMOJIUMHAMUYCCKUN KOHTPOJIb? [TprBennuTe IpuMep peakiiyy.
3amaua 4

B kakux ycnoBusix ocyuiectBisercsa O-ankumiupoBanue eHonsaToB? [IpuBenure npumep peak-
1905078

Bapuanr 2
3agauya 1
JlononHuTte cxeMy HEU3BECTHBIMU AJIEMEHTAMHU.

HO
KOH, EtOH OH Py-CrO4 1. LDA,THF -78 °C EtOH-H,0-H,S0,
/ké — A o Ay ——> Az A, = Ag
rit. p-TSZ, PhH DCM,rt. 2 Mel, THF
refiux

3agaua 2
[TpenoxxuTe HAOOP peaKkIHid, C MOMOIIBI0 KOTOPBIX MOXHO OCYIIIECTBUThH HIKETPUBEACHHOE
npeBpalieHue.

o 0

3amaua 3

B kakux ycrnoBusix peanusyercs KWHeTHYeCKHi KOHTpoib? [IpuBenuTe npumep peaxiium.
3amaua 4

B kakux ycnoBusix ocymiectiusgercsa C-aakuiaupoBaHue eHonstoB? [IpuBeaure mpumep peak-
.

KonTtpouabHnas padora Ne 7. «1eMeHTOOpPraHnyeckre coeANHEeHUs MOATPYyNIbI 60pay
Bapmuanr 1

3agaua 1

Yro MOXKHO cKa3aTbh O JIBIOMCOBCKOM KHMCIIOTHOCTH METAJTIOPraHUYECKUX COCIUHEHHUU
noarpymnmsl 6opa. Kakas kucnota JIprouca cruiibHee TPUMETHIATIOMUHIHN WA TPUMETHITATUTHIA?

3agauya 2

CKJIOHEH JI1 TPUMETHIITAJUIUHI K accormanuu? CBOM OTBET MOSICHUTE.

3agauya 3

Kakyro BaJIECHTHOCTB MPOSIBISAET FAJIMN B METAJUIOPraHUYECKUX NMPOou3BOaHbIX? [IpuBenu-
T€ 10 OJHOMY IIPUMEPY IS KAKI0T0 BaJICHTHOI'O COCTOSIHUS TaJlINs.

3agaua 4

29



VYkaxuTre, KAKUM CIIOCOOOM MOTYT OBITh IOJIyYE€HHBIE HU)KEIPUBEICHHbBIE METAJJIoOpra-
HUYECKHUE COCIMHEHNUS, IPUBES COOTBETCTBYIOIINE YPABHEHUSI XUMUYECKUX PEaKLU.

™0
P T O THOAC);
Pq :
|

Bapuanr 2

3agaua 1

Urto MOxkHO cka3zaTh O JIbIOMCOBCKOM KHCIOTHOCTH METANIOPTaHUYECKUX COCIMHEHUUN
noarpymnmbl 6opa. Kakas kucinoTa JIprouca cuiibHee TPUMETUIIATIOMUHAA WITH TPUMETHIITAILTAN ?

3amaua 2

CKJIOHEH JI1 TPUMETWIMHAUHN K accoranun? CBOM OTBET MOSICHUTE.

3amaua 3

[TpuBenute crocoObl MONy4YeHUs aTrOMUHHUIlOpraHndeckux coenuHeHuil. Kakue ocoOeH-
HOCTU CTPOEHUS OHU UMEIOT?

3agaua 4

VYkaxuTe, KAKUM CIIOCOOOM MOTYT OBITh TMOJIYUEHHBIC HIKCTIPUBEIACHHBIC METAILIOOPTa-
HUYECKHE COCIMHEHUS, IPUBE/IS COOTBETCTBYIOIIME YPABHEHUSI XUMUYECKUX PEAKIUH.

oo

Br

Kontpoabnas padora Ne 8. «CoennHeHHs mepexX0IHbIX METAJLI0B
Bapuant 1

3amaua 1
[IpuBeaute npumepsl 16, 17 u 18-371€KTPOHHOr0 KOMITJIEKCHOTO COEAMHEHUS.
3amaua 2
[Ipuseaure quarpammy MO 1515 OKTa3IpHUUECKOr0 KOMIUIEKCA C CUTMa-B3auMOJICHCTBUEM.
3amaua 3
N306pa3ute npoyKThl HUKETPUBEAEHHBIX PEAKLIUN:

o f S '““MgGI ZrCI.ih )
= Et,0 :

PP G s~ L THE 9
PhsP  CI '
Bapuanr 2
3agaua 1
OxapakTepu3yilTe T-KOMILIEKCHI IEPEXOAHBIX METAIIOB C FETEPOLIMKIAMH.
3amaua 2
Kaxue xpurepun o0pa3oBanus cBA3€il MeTaI-MeTa CYIIeCTBYIOT?
3amaua 3
N306pa3ute NpoayKThl HIKEIIPUBEAEHHBIX PEaKIHil:
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PheP .oy . Mel n

PhaP’

+

@ 80 °C ?
Co
ocC CcoO

Kpurepuu ouneHku:
Kputepuu 1 HOpMbI OLIEHKH U3JI05KEHBI B 1. 5.

11. O0pa3oBaTe/bHbIC TEXHOJOTMH U METOANYECKUE YKA3AHUS MO 0CBO-
€HHUI0 TUCHUILINHBI (Y4eOHOTr0 Kypca)

B npouecce nzydenuss qucumiuineabl «MeTtammopraHnyeckas XuMUsD UCTIOJb-
3YIOTCSl pa3fiuyHble 00pa30BaTe/IbHbIE TEXHOJIOTHUU. TEXHOJIOTHSI TPaAUIMOHHOTO
oOyueHus (JICKIIUU, CEMUHAPHI, TPAKTUYECKUE 3aHITHUS, CAMOCTOSITEIbHAsL padoTa)
aBisieTcsi ocHOBHOM. B coorBercTtBHM ¢ ®PI'OC BO npu m3ydeHun 3TOro Kypca
MPEAYyCMOTPEHBI JIEKIIMOHHBIC, MPAKTUYECKUE 3aHITHSI U CAMOCTOSTENIbHAS paboTa.
Jlekiuu u camocTosATeNbHAs paboTa HaMpPaBJICHBl HA TEOPETUUECKYIO TTOATOTOBKY,
IPAKTUYECKUE 3aHATHSI OPUEHTUPOBAHbI HA IPAKTUYECKYH) MOATOTOBKY CTYJCH-
TOB.

MeToaudeckue peKOMEHAAUNM CTYIEHTY
10 M3Yy4YEeHHU IO TN CIUILIMHBI
MeToauveckue peKOMEHAALMH 110 U3yYEeHUI0 MOTYJIS
«BBenenue»
[Ipu ocBOEHUU TEMBbI HEOOXOIUMO:

M3YYUTh Y4EOHBIN MaTepuana MO COOTBETCTBYIOIIEMY pa3ieiy IUCHUILUIMHBI, HUC-
MOJIb3Ysl JICKIIMOHHBIA MaTepuall U JUTEpaTypy MO JaHHOM TeMmaTuke (BKiIrouas
OPUTHHAJIBHYIO JINTEPATYPY, YKA3aHHYIO Ha JICKIIUH).

MOJATOTOBUTHCS K YCTHOMY OIIPOCY M PEIICHUIO 3a7a4 Ha MPAKTUYECKOM 3aHITUU.

MeTtoauyeckue peKOMeHAAINHU 110 U3YYEHUIO MOTYJIsI
«CoeTMHEeHNs HETIEPEXOAHBIX METAJIOB
[Ipu ocBOEHUU TEMBbI HEOOXOIUMO:

U3YYUTh Y4€OHBIM MaTepuasn Mo COOTBETCTBYIOIIEMY pa3jienly NUCLMIUIMHBI, HC-
NOJIb3Ysl JICKIMOHHBIA MaTepual W JUTEpATypy MO JAHHOW TemaTuke (BKIOuas
OpUTHHAJBHYIO JIUTEPATYPy, YKa3aHHYIO Ha JIEKIUH).
MOJIFOTOBUTHCS K YCTHOMY OIPOCY M PEIICHMIO 33/1a4 Ha MPAKTUYECKOM 3aHSTHH.
BBINOJIHUTH paboTsl Ne 1-5 u3 yueGHOro-nocobusi 1eMeHTOOpraHnyecKas XUMus
: 3aJIAYHUK JJIs CTy., o0y4. 1o crerl. 020101.65 "Xumus" / TT'Y ; UH-T Xumuu u
uHxXeHepHoU 3kosoruu ; kad. "Xumus" ; [coct. A.C. bynes, B.E. Cramok]. -
TT'Y. - ToaesatTu : TI'Y, 2010. - 14 c. - bubauorp.: c. 14. - 63-27.
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MeToanuyeckue peKOMeHAAIUNU 110 U3YYEeHUI0 MOTYJIf
«CoeTMHEeHHsI TIEPEXO0IHBIX METAIIJIOBY
[Ipu ocBO€HUU TEMBI HEOOXOIUMO:

® U3Y4YUTh y4eOHBIM MaTepuan MO COOTBETCTBYIOIIEMY pa3lieNy IUCUUILIUHBI, KC-
NOJIb3Ysl JICKIIMOHHBIM MaTepual W JUTEpATypy MO JaHHOW TemaTuke (BKIHOYas
OPUTHMHAJIBHYIO JINTEPATYPY, YKA3aHHYIO Ha JICKIUN).

® [IOJrOTOBUTHLCA K YCTHOMY OIPOCY U PEUICHUIO 33/1ay Ha MPAKTUYECKOM 3aHSATHH.
o BBITIOJTHUTH paboty Ne 6, 7 U3 yuyeOHOro-mocobust aeMeHTOOpraHnYecKast
XUMUS : 3aJa9HUK IS CTyad., o0yd. mo crem. 020101.65 "Xumus" / TI'Y ; Un-1
XUMHUHU U UHXXEHEepHOH skonoruu ; kad. "Xumus" ; [cocT. A.C. bynes, B.E. Cra-
oK ]. - TT'Y. - Toaesrtu : TT'Y, 2010. - 14 c. - buGauorp.: c. 14. - 63-27.
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12. YueOHO-MeTOAUYecKOe M MH(POPMAIMOHHOE oOOecnevyeHue AUCIU-
IJIMHBI (Y4e0HOr0o Kypca)

12.1. O0s13aTesbHAsI JINTEPATYypPa

No bubnuorpadudeckoe onucanue Tun (yueOHuk, yaedHoe noco- | KonuvectBo B
/i oue, yueOHO-METOUIECKOe Ooubmmoreke
nocoOue, MPaKTUKyM, Jp.)
1. |Kum A. M. Opra"udeckass XUMHS VYuebHOoe mocobue ObC
[DnexTpoHHBIH pecypc] : ydeb. moco- «IPRbooks»

o6ue ns By30oB / A. M. Kum. - 5-¢ u3n.,
ucnp. u gomn. - HoBocubupck : Cubup.
yHUB. u3n-Bo, 2017. - 842 c. : wi. -
ISBN 978-5-379-02004-0.

2. | T'opnenko B. A. Opranudeckass XuMHs VYuebHoe nmocobue 9bC

[DnexTpoHHBIN pecypc] : s Oakaias- «IPRbooks»
poB-0noJoroB : yuebHoe mocobue. Y. 2
/ B. A. T'opnerko. - Mocksa : MIIT'Y,
2016. - 332 c. : nin. - ISBN 978-5-4263-

0212-9.
3. | T'opnenkxo B. A. Opranuueckass Xumus Y4eOHoe nmocodue O9BC
[DnexTpoHHBIN pecypc] : s Gakaias- «IPRbooksy»

poB-0noJoroB : yueOHoe mocobue. Y. 1
/ B. A. T'opnenko. - Mocksa : MIIT'Y,
2016. - 400 c. : mn. - ISBN 978-5-4263-
0211-2.

12.2. /lonoqiHATEeNbHAS JUTEPATYypa U y4eOHble MaTepHaJbl (ayauo-,
BH/1€0TIOCOOMS U JIP.)

e (oun HayuHoit oubamorexku TI'Y:

Ne bubnuorpaduyeckoe onucanue Tun (yue6HuK, yuebHoe | KomnmyectBo B 610-
/i nocobue, yueOHO- JTUOTEKE
MeTOoAnYECKOe TIocodue,
NPaKTUKYM, ayTHO-, BH-
JIEOTIOCO0us U JIp.)

4. | labapos 0. C. Opranuueckas xu- Y4eOHuk 3BbC
MU [DneKkTpoHHbIH pecypc] : yueo- «JIanb»
nuk / FO. C. lla6apos. - U3n. 5-e,
crep. - Cankr-IlerepOypr : Jlaus,
2011. - 848 c. : wir. - (Y4eOHHUKH JUIS
By30B. CrenmanpHas JIUTEparypa). -
ISBN 978-5-8114-1069-9.

5. | DneMeHTOOpraHUYecKass XUMHS : 3a- YuebHoe nocobue 46
JAYHUK IS CTyA., O0yd. TIO CIIell.
020101.65 "Xumusg" / TI'Y ; HUu-T
XMUMHU M WHKCHEPHOH SKOJOTHHU |
kagd. "Xumus" ; [coct. A.C. ByHes,
B.E. Cramiok]. - TT'Y. - TonwsaTTy :
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No bubnuorpadudueckoe onucanue Tun (yuebHuk, yueOHOE KonuvectBo B O10-
n/m nocooue, yueOHo- JTNOTEKE
MeTOoIn4YecKoe mocoodue,
MPAKTUKYM, ayIUO0-, BU-
JIe0TI0CO0us 1 1p.)
TV, 2010. - 14 c. - bubmwmorp.: c.
14,
6. | Llepbuna A. D. Opranuyeckas XH- YueOHuK 3BC
Musl. [DnekTpoHHbIA pecypce] : Oc- «NANIUM.COM»
HOBHOI Kypc : yuebnuk / A. O. Ilep-
6una, JI. I'. MaryceBud. - MUHCK ;
Mocksa : HoBoe 3nanue : MTHOPA-
M, 2013. - 808 c. (Bricuiee obpazo-
Banue - bakamaBpmar). - ISBN 978-
985-475-551-9.
COT'JTACOBAHO
Jupexrop Hay4yHOI OUONIHOTEKN A.M. AcaeBa
(noonucy) (U.0. ©amunus)

«

»

20 .

MII
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e Oriental Journal Of Chemistry [DnektpoHHBI pecypc]

12.3. Ilepeyenb pecypcoB HHGOPMANMOHHO-TEJEKOMMYHHKAIMOHHOM
cetu ""UnTepHeT"

: Hayd. xypH. / Scientific

Publishers — Dnexrponsnsiii xxypuan — Uuaus, 2008 — . — Pexxum goctyna x xKypHauy:
http://www.orientjchem.org/Archive.php.

ByrtaepoBckue cooduieHus [DeKTpoHHbIN pecypc] : Hayd. xypH. / OO0 «HHOBaIM-
OHHO-M3AaTeNbCcKkui 1oM «byTiiepoBckoe Haciaeaue» — Kazanp, 1999 — . — Pexxum nocty-
na K xypHany: https://butlerov.com/stat/reports/view.asp?lang=ru.

12.4. TlepeyeHb MPOrPAMMHOTI0 o0ecrieYeHust

Ne HaumenoBanue I[10 | KosuvecTBo PexBu3uTHI 10T0BOpa (1aTA, HOMEP, CPOK
n/n JIMIEH3UH AelcTBHS)
1. | Windows 1398 Iorosop Ne 690 ot 19.05.2015r., cpok xeii-
CTBUSI - OECCPOUHO
2. | Office Standart 1398 Horosop Ne 690 ot 19.05.2015r., cpok nei-
cTBUs - Oeccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok ACHCTBUS - OECCPOUHO

OCYIIECTBJICHUA 06p33OBaTeJII>HOFO nmponoecca 1mo JTMCumIJinHe (MO)IyJIlO)

12.5. Onucanue MaTepuajbHO-TeXHHYECKOW 0a3bl, HEOOXOAUMON /I

Ne
n/n

HaumenoBanue 060pyno-
BAaHHBIX Y4eOHBIX kKaOuHe-
TOB, JabopaTopuii, Ma-
CTePCKHUX M pP. 00beKTOB
AJIS1 IPOBe/ICHUS MPAKTH-
YeCKHUX M J1adopaTopHbIX
3aHATHI

Ilepeyenb 0CHOBHOTO
o0opynoBaHus

dakTH4ecKuii aapec
y4eOHbIX KAOMHETOB,
Jadoparopuii, ma-
CTePCKHX H Jp.

Iomanm, m°

KoauuecTtBo

MOCagJOYHBIX
MeCT

VYyeOHnas ayuTOpus
JUIl TIPOBEACHMS 3aHs-
THH JIEKIIMOHHOTO THIIA.
VYuebHas ayJauTopus
JUIS TIPOBEACHMS 3aHs-
TUH CEMHHAPCKOTO TH-
na. YyeOHasi ayAuTOpHs
JUIL KypCOBOI'O IIPOEK-
TUPOBaHUS  (BBINOJIHE-
HUS KYpPCOBBIX paloT).
VYyeOHnas ayuTopus
JUI TIPOBEJCHMS TpyI-
MOBBIX W MHIUBUIYaIb-
HBIX KOHCYJIbTAIHH.
VYyeOnas ayuTOpus
JUI TIPOBEACHMS 3aHs-
THM  TEKyIIEero KOH-
TPOJISL U TPOMEXKYTOU-
HOM aTTeCTal1H.

Cronbl  y4eHHUYECKHUE
JIBYXMECTHBIE (MOHO-
0JI0KH), CTOJ TMpeno-
JaBaTeNbCKUM,  CTYyI
MPETOIaBaTeNbCKUM,
J0CKa ayJIuTOpHAas
(menoBas).

445020, Camapckas
obnacte, r. Tomb-
ATTH, yiI. benopyc-
ckag 160, mo3unms
mo TII Nel9 , 2
stax (A-215)

62,30

I
~

VYuebHasgs  ayauTopus
JUIsL TIPOBEACHMS 3aHs-

CTonI YYCHHUYCCKUC

TpeXMeCTHbIe (MOHO-

445020 Camap-
ckag o0s. r. Tomb-

60,9

57
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Ne
n/n

HaumenoBanue 060pyno-
BAHHBIX Y4eOHBIX KaOuHe-
TOB, Ja0opaTopuii, Ma-
CTePCKHUX M Ip. 00beKTOB
AJI51 IPOBe/IeHUs MPAKTH-
YeCKHUX M J1adopaTopHBIX
3aHATHI

Ilepeyenb 0CHOBHOTO
o0opynoBaHus

dakTu4ecKnii aapec
Y4eOHBIX KAOMHETOB,
Jaboparopuii, ma-
CTEPCKUX M Ap.

Ilnomanm, M’

KoanuyecTBo

MOCAT0OYHBIX

MecT

TUW JIEKLIAOHHOTO TUIIA.
VYyeOnas ayIUTOpUs
JUI TIPOBEACHMS 3aHs-
T CEMHHApCKOrO TH-
na. YuyeOHasi ayauTOpHs
JUIsL KypCOBOT'O ITPOEK-
TUPOBaHUA  (BBIIIOJIHE-
HUS KYPCOBBIX padoT).
VYyeOHnas ayuTopus
JUIsL TIPOBENEHUS TpyI-
MOBBIX U MHJMBUYaJb-
HBIX KOHCYJIbTALIM.
VYuebHas ayIUTOpUs
JUI TIPOBEACHMS 3aHs-
TUM  TEKYyIIEro  KOH-
TPOJS U HPOMEXKYTOU-
HOU aTTecTaliu.

OJIOKH), CTOJN TIpero-
JaBaTeNIbCKUM,  CTyI
MPETOIaBaTENbCKUI
J0CKa ayJuTOopHAas
(menoBas) .

ATTH, Y. benopyc-
ckas, 16-b, mo3m-
mug o TIT Ne 24, 3
srax (A-307)

KomnbroTepHsiit  kiacc.
VYyeOHnas ayuTopus
JUI TIPOBEACHHUS 3aHs-
THW JIEKIIMOHHOT'O TUIIA.
VYuebHas ayauTopus
JUI TIPOBEACHMS 3aHs-
TUHA CEMHMHAPCKOTO TH-
na. YuyeOHast ayauTOpHs
JUI TIpOBEJCHMs J1a0o-
paTOpHBIX pabor.
VYuebHas ayauTopus
JUI KypCOBOI'O IPOEK-
TUPOBaHUS  (BBINOJIHE-
HUS KYpPCOBBIX paloT).
VYyeOHnas ayuTopus
JUIl TIPOBENEHUS TpyI-
MOBBIX M MHIUBUIYalb-
HBIX KOHCYJIbTaIHH
VYyeOnas ayuTopus
JUIl TIPOBEACHMS 3aHs-
TH  TEKYyIIEro KOH-
TPOJS M IPOMEXKYTOU-
HOM aTTEeCTallUH.

IlepeHocHoit  mpoek-
TOp, O9KpaH, CTOJbI
YUYEHHUYECKHE,  CTOI
MPEIOIaBaTENbCKUM,
CTyJbs, JIOCKa ayJu-
TOpHasi (MapkepHasi),
IIK ¢ BEIXOZOM B CETH
HNHuTtepHer

445020 Camapckas
001. r. Tompsarru,
yin.  benopycckas,
16-B, mo TIT Ne 41
(YJIK-314)

74,3

21

KommnsrorepHslii  kiacc.
[Tomemienue s camo-
CTOATEIbHOW  pabOTHI.
VYuebHas ayauTopus
JUIE TIPOBEACHUS 3aHS-
TUH CEMHHAPCKOTO TH-

Cronpl y4eHHUYECKHE,
CTyJIbg Y4YEHHYECKHE,
[IK ¢ BBIXOOM B ce€Th
HNHurtepHer

445020 Camapckas
o0n. 1. TompsrTu,
yn.  benopycckas,
14, no3zunusa oo TII
Ne 48, 4 srax (I'-
401)

84,8

16
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Ne
n/n

HaumenoBanue 060pyno-
BAHHBIX Y4eOHBIX KaOuHe-
TOB, Ja0opaTopuii, Ma-
CTePCKHUX M Ip. 00beKTOB
AJI51 IPOBe/IeHUs MPAKTH-
YeCKHUX M J1adopaTopHBIX
3aHATHI

Ilepeyenb 0CHOBHOTO
o0opynoBaHus

dakTu4ecKnii aapec
Y4eOHBIX KAOMHETOB,
Jaboparopuii, ma-
CTEPCKUX M Ap.

Ilnomanm, M’

KoanuyecTBo

MOCAT0OYHBIX

MecT

na. YyeOHasi ayAuTOpUs
JUIS KypCOBOI'O IPOEK-
TUPOBaHUSA  (BBIIIOJIHE-
HUS KYpPCOBBIX paboT).
VYyeOHnas ayuTOpus
JUIS TIPOBENCHUS TpyI-
MOBBIX M MHIUBUIYalb-
HBIX KOHCYJIbTAIIHA.
VYyeOHnas ayuTOpus
JUIS TIPOBEACHMS 3aHs-
THM  TEKYyIIEro KOH-
TPOJSL M MPOMEXKYTOU-
HOU aTTecTalyu.
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