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CnMCcOK JOKYMEHTOB H MaTepHUAaJIoOB

. IlepeyeHb TIAHUPYEMBIX PE3YIbTATOB OOYYCHHS MO JUCHUUIUIUHE, COOTHECEHHBIX C
YCTAaHOBJICHHBIMH B  00pa30BaTelIbHOW MporpaMMe HHAWKATOPAMH  JOCTHKCHHS
KOMIIETEHIINH

. lenu u MeCTO AUCUMILIUHBI B CTPYKType 00pa30BaTeIbHOM MPOrpaMMBl:

. Conmepxanue paboueil mporpammbl: (00BEM HMCLMIUIMHBL, THIIBI W BHIbl yYEOHBIX
3aHSTHH, y4eb0HO-METOMUECKOE obecnieueHue CaMOCTOSITEJIbHON paboThI
00yJaroumxcs)

. DOHJT OIIEHOYHBIX CPEJICTB IO JUCIUILUINHE

4.1. IlepeyeHb KOMIETECHIIMH U MUHAMKATOPOB JOCTHUKECHHUS KOMIETEHIMU C yKa3aHUEM
COOTHECEHHBIX C HHMMH 3aIUIAaHUPOBAHHBIX PE3YyJIbTATOB OOYYEHHUs IO JIUCIMIUIAHE.
Ornucanune KpUTEPHUEB U LIKaJ OLEHUBAHUS PE3yIbTaTOB 00yUeHHUs MO JUCIMILTUHE.

4.2. TunoBble KOHTPOJIbHBIC 3a/laHUsI WU WMHBIE MaTepuaibl, HEOOXOAUMBIC MJIf
OIICHUBAHMSI PE3YIHTATOB O0YUYCHHS 10 JUCIHMILINHE, COOTHECCHHBIX ¢ YCTAaHOBJICHHBIMH
B 00pa3oBarelpbHONW  MpOrpaMMme  HWHAMKATOPAMH  JOCTHIKCHHS  KOMIICTCHIIUM.
Meroanueckue MaTepHalibl, OINPEAESISIOIUE MPOLEAYPbl OLEHUBAHUS pPE3YJIbTAaTOB
00y4eHus MO TUCIUILINHE.

. Y4eOHO-MeToIn4YecKoe U HH(OPMAIIMOHHOE 00SCTICUCHNE TUCIITUITITNHBI

5.1. IlepeyeHp OCHOBHOI M JOMOJHHUTEIBHON y4eOHOW JTUTEpaTypbl, HEOOXOIUMOMN ISt
OCBOCHHS TUCIIATUTHHEI

5.2. Ilepeuens pecypcoB HHGOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «HTepHeT» U
IPOrpaMMHOTO obOecriedeHusi, HeOOXOMUMBIX IS OCBOCHMS AUCIMILTAHBI, BKIIOYas
npodeccuoHanbHble 0a3bl JaHHBIX U UH()OPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI.

. MaTepI/IaJILHO'TeXHI/I‘ICCKaH 6&3&, HCO6XOI[I/IM3.H AT OCYIICCTBIICHUA O6pa30BaTeHLHOFO
nmponecca no JUCHUIIINHE




1. TlepeuyeHb IUIAHUPYEMBIX Pe3yIbTATOB 00y4YeHHUs] IO JMCIHUIIIMHE, COOTHECEHHBIX €

YCTaHOBJIEHHBIMHU B 00pa30BaTe/IbHOI POrpaMMe HHAUKATOPAMH 10CTHKEHHUSI

B pPE3YyIbTaTC OCBOCHUA OUCHUILIMHBI 06yqa}0m1/117lc;1 AOJDKCH JOCTUYb CICAYROIIUX

pe3ynbTaTOB O0YYEHUS:

KOMIIeTeHI M

Kareropus dopmupyemast Konx u HaumeHoBanue Pe3ynbrarsl
(rpymima) KOMITETeHITHS (C WHJIUKATOpa JOCTHKECHUS 00y4eHHs 10
KOMTICTCHITHH yKa3aHUEM KO/Ia) | KOMIICTCHIIUU JICITUTUINHE
PazpaboTka, [TIK-3-Cnioco6en k | IIK-3.1.-3HaTh: COBpeMeHHbBIC | 3HATh: BAYKHOCTh
COIMPOBOXKCHHUE U | KOMIUICKCHOMY JOCTUKCHHSI HAYKU U MOJTyYeHUS
WHTETparus aHaIIu3y U | TEXHUKH, MUPOBbBIE XUPATBHBIX
WHHOBAIIMOHHBIX | QHAIUTUYCCKOMY | TEHICHIIMH B 00JIACTH COCTMHEHUH B
TEXHOJIOTHYECKHUX | 0000IIEHUIO pa3BUTHUS HAYK O ONTUYECKU
IPOIIECCOB B pEe3yNIbTaToB MaTepHUaIOBEICHNUH, aKTUBHOU (opme,
obnactu Hay4HO- pe3yNbTaThl HAYYHO- 0COOEHHO B
MaTepUaIOBEICHN | UCCIICOBATEILCKO | HCCIICIOBATEIICKUX PadoT, dapmakosorumy,
S U TEXHOJIOTUU i u | mpoBoAUMBIX B Poccuu u bapMUHIyCTPUH U
MaTepUajoB TEXHOJIOTUYECKON | MUpE CEJIbCKOM
NEeATEIbHOCTH € X0341CTBE. 3HATh
y4eTOM HOBBIC TCHJICHITUU
COBpPEMEHHBIX MOJTyYeHUS
JOCTHKCHUH XUPATBHBIX
HAayKH U TEXHUKH, COETMHEHUN B
OTIbITa SHAHTHOMEPHO

JEATeILHOCTH
BEAYIINX
3apyOeKHBIX u
OTEYECTBEHHBIX
KOJIJIEKTHBOB

YUCTOU (hopme

I1K-3.2.- YMeThb
HCII0JIb30BATh MOJTyYCHHBIC
3HAHUS JUISI CO37aHUsT HOBBIX
CXEM CHHTE3a M TEXHOJIOTUI
MOJYYCHHUST OTITHYECKU
AKTUBHBIX COCTUHCHUH,
OTIPENIENIATh U
KOHTPOJIUPOBATh YHCTOTY
MOJIy4aeMbIX MaTepHaaOB U
cyOcTaHImit

YMeTh, Ha OCHOBE
HOJY4YEHHBIX
3HaHUM, BBIOpATh
HaunOosee
NEPCIIEKTHBHOE
HarpaBJIeHUE
CO3/1aHUA
MaTepHajoB B
HaunOoiee
BOCTpeOOBaHHON
SHAaHTHOMEPHOU
¢dopme, BEIOpaTh
METO/]] aHaJIn3a U
KOHTPOJIS 3a

YUCTOTOM

MOJTy4aeMOT0

MaTtepuaa
[1K-3.3.- Biaaners HaBblkamu | Bianetsb
AHAJIMTUYECKOr0 00001eHus | crocobamu
pE3yNbTaTOB HAYYHO- | CO3JaHMs
HCCIIEIOBATENLCKOU U | TEXHOJIOTUHU
TEXHOJIOTHYECKOHN OIITHYECKHU YHUCTBIX
NEATCILHOCTH € YYeTOM | CYOCTaHIIMH, UX
COBPEMEHHBIX  JOCTHKEHHH | MOJCPHU3AINU U
HAyKH W TEXHHKH, OIbITA | aJlalTalliy K




NEeATEIbHOCTH BEIIYIIHX | ONpPEICICHHBIM
3apyOeKHBIX U | YCIIOBHSIM,
OTEUYECTBEHHBIX KOJUIEKTHBOB | IPUEMaMHU

U TNPUMEHEHMsT MX IpH | BapbUPOBAHUS
CO3JJaHUU TEXHOJIOTMYECKUX | TEXHOJIOITMYECKUX
CXEM CXEM, ONMPAsCh Ha
TEOPETHYECKUE
3HaHUSA U MUPOBOMU
OIIBIT.

2. Hleab 1 MecTO TMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/bHOIi MPorpaMMbl

Jucuummmna «CTepeoXuMusi OpraHMYecKiX COSAMHEHUI» BXOIUT B 4acTbh, POPMHUPYEMYIO
y4aCTHUKaMU 00pa30BaTeIbHbIX OTHOIIECHUH, SBISIETCS BBIOOPHOM AUCIUILIMHON CTPYKTYPBI
OcHOBHOI1 00pa30BaTENbHON MPOTPAMMBI ITOATOTOBKH MarucTpa Mo HapaBICHUIO «XUMHS,
¢du3uKa 1 MeXaHuKa MaTepuaioBy», npopuito : «CoBpeMEeHHbIE MaTepHaIbl AJIs TEXHUKH U
MEJIULIAHBDY.
JlucuMiinHa U3y4aeTcsi Ha BTOpOM Kypce B IIEPBOM CEMECTPE
Henssmu ocBoeHus AUCUUIIIMHBL «CTEPEOXUMUSL OPraHUUECKUX COSAUHEHUI
SBJIAIOTCS JOBEICHUE 10 BBIIYCKHHUKA [IOHUMaHUS Ba)KHOCTH IPUMEHEHHS] OPraHUYECKUX
COEMHEHUI B 3HAHTUOMEPHO YMCTOM BHUJIE B TAKHX 00JaCTIX AESITEIbHOCTU KaK
(bapMarieBTHUYECKas U UILEBasi IPOMBIIUIEHHOCTh, IPOU3BOCTBO U IPUMEHEHHE MHUILEBBIX
1 OMOJIOTHYECKU-aKTHBHBIX J00AaBOK, Tap(hOMepHasi HHIyCTpHUs. BBITyCKHHUK TOKEH
BJIaJIeTh 3HAHUSMH B 00JIaCTH COBPEMEHHBIX METO/IOB CHHTE3a MPAKTHUECKU Ba’KHBIX
COCIMHEHMH B ONITHYECKH YUCTOM BUJE, 4 TAKXKE METOJIOB PA3ACIICHUS PALlEMUYECKUX
cMecel M yCTaHOBJICHHsI KOH(UTypallii ONTUYECKH aKTUBHBIX LIEHTPOB. BhIMycKHUK
JOJDKEH YMETh CaMOCTOSITEIIbHO OLICHUTh IPUBJIEKATEIIBHOCTD TOI'O WM MHOT'O MOJAX0/1a K
IIOJIYYEHHUIO OPraHMYECKUX COCIUHEHUN HYKHOM CTEPEOXUMHUH U3 TOCTYITHOTO CHIPbS.
Lenstmu ocBOEHMSI TUCHUIUTUHBI «CTEPEOXUMUS OPIraHUYECKUX COSAMHEHUN) TaKKe
SIBJISIIOTCS: OBJIAJICHUE 3HAHUSMU B 00JIaCTH TEOPETHUECKON U MPAKTHUECKONW OPTaHUYeCKOM
XUMHH, Kacalolleicsl HalpaBJIE€HHOTO0 OPraHN4eCKOr0 CUHTE3a OMOIOIrMUECKH aKTHBHBIX
MOJIEKYJI B ONTHYECKH aKTUBHOM (hopMe ¢ TeM, YTOOBI IPaMOTHO UCIIOIB30BATh
MI0JIy4YE€HHbIE 3HAHMSI NIPH INIAHUPOBAHUU HAYYHOI'O SKCIIEPUMEHTA, BEIOOpE METOI0JIOTUN U
MHTEpHpEeTalUU Pe3yJIbTaTOB. 3HaHMs, KOTOPbIE IPUOOPETaeT MaruCTpaHT MO3BOJISIOT EMY
B JlaJIbHEHIIIEM UCIOIb30BATh UX B TAKHX cepax Kak (papMUHIAYCTpHs, napdromepHast
MIPOMBIIIJIEHHOCTh, CHHTE3 U IPUMEHEHNE MUILIEBbIX U OMOJIOrMYeCKH aKTUBHBIX JOOABOK.
Biianenue Meronamu BbIIEIIEHNUs, ITOIYYEHUS, B TOM YUCIIE, COBDEMEHHBIMU IOAXOAaMHU,
OCHOBaHHBIMH Ha yCIleXaX METAJZIOKOMIIIEKCHOTO KaTaJln3a MO3BOJIAT CYIIECTBEHHO
MOBBICUTH 00pa30BaTENIbHBIA YPOBEHb BBITYCKHUKA, PACIIUPUTH O0JIACTH €r0
TPYJAOYCTPOMCTBA (TOHKUH U MPOMBIIIJIEHHBIH OpraHUYeCKUi CUHTE3, BEIECTBA U
MaTepHabl A1 MeTUIMHBI, Ipyrue obaactu matepuanosenenus). [lpu ocBoennn
TUCIUILTMHBL «CTEpEOXUMHUSI OPTaHUYECKUX COETUHEHHI» MarucTpaHT JOJIKEeH
KBAJIM(HUIIMPOBAHHO OCYILECTBIISATH MOUCK M aHAIN3 JIUTEPATYPHBIX JTaHHBIX, CBSI3aHHBIX C
ACUMMETPUYECKUM CHHTE30M, HOBBIX MOJIXOJI0OB U METOJI0B HABEICHUS XUPAIbHOCTH,
BIIMSIHUS IPOCTPAHCTBEHHON CTPYKTYPBI MOJIEKYJIBI HA MTOTPEOUTENbCKHE CBOWCTBA, YTO
MO3BOJISIET IOCTUYb MAKCUMAJIbHBIX PE3YyJIbTaTOB B HAYYHO-HCCIIEI0BATENbCKON paboTe U
[IPAKTUYECKOW OPraHUYECKOW XUMUMU.

3. Coaepxanue padoyeil nporpamMmbl (00beM TUCHUILIAHBL, TUIIBI H BUABI Y4eOHBIX
3aHATHH, Y4eOHO-MeTOANYeCKOoe o0ecnedeHre CaMOCTOSATEIbHOM padoThI
o0y4aromuxcs)



Coneprkanne pabodeli mporpaMMBbl PEICTABIICHO B TPHIoxKeHUU Nel

4, DoHJ OLIEHOYHBIX CpEaCTB 10 JMCHUIIJINHE

4.1. Hepeqenb KOMIIeTEeHIUI 1 HHAUKATOPOB JOCTUKCHUSA KOMIIeTEHIIHI ¢ YKa3aHuem
COOTHECCHHBbIX ¢ HUMH 3aIlJIAHUPOBAHHBLIX pe3yJdbTaTOB oﬁyqenml mo AMCIUMIIJIMHE.
Onucanue KPUTEPHUEB U LIKAJ OICHUBaAHUA PE3yJabTaTOB oﬁyqe}mﬂ o JTMCHUIIJINHE.

IMK-3- CnocofeH K KOMILUIEKCHOMY aHAJIN3Y M AHAJUTHYECKOMY 0000IIEHHI0 Pe3yabTaTOB
HAYYHO-MCCJIeI0BATEIbCKOH M TEXHOJIOTHYECKO AeATeJIbHOCTH € Y4YeTOM COBPEeMEeHHBIX
AOCTHKEHM HAYKH M TEeXHUKH, ONbITA [IeSTeJbHOCTH BeIyIIMX 3apy0e:KHbIX U
0TeYeCTBEHHbIX KOJLUIEKTHBOB

Kon u PesyabTarhl Kpurtepuu onieHuBaHus pe3ynbTaTOB 00y4YeHUs!

HAUMEHOBAaH 00y4eHuUsI MO

a JUCIUIIJINHE
HHIUKATOPA 2 3 4 5
JAOCTHAKEHUS «HeynoBIeTBOp | «¥A0BACTBOpHTEIIE «Xoporto» «OTau4HO»
KOMITETEH I HUTCIIBHO» HO»

"
IMK-3.1.- 3HaTh: 1. He 3uaer | Hemonctpupyer Hemonctpupy | Brangeer
3HATh: BaKHOCTH METObI YaCTUYHOC 3HAHUC | €T 3HAHUC MOJTHOMI
COBPEMEHH | IOJyYECHUS MOTYYECHHUS METOA0B METOH0B CHCTehi[oﬁ
BIE XHUPATBHBIX XHUPATBHBIX Oy ICHUS NoJydeHus | SHaHHI o
NOCTIDKEHUS | COEAUHEHNIT B | coequHeHu B | XUPaJIbHbBIX XHpalbHbIX | METOAAX
HayKU U ONTUYECKHU OIITUYECKU COC/IMHCHUH B | coefMHeHMi | TOTyHCHIA
TEXHUKH, aKTHUBHOM aKTHUBHOU ONTHUYCCKHU B ONTHYECKH | XMPATBHBIX
MHpOBBIC dbopme, dbopme, aKTUBHOH ¢opMme, | aKTUBHOMN COC/IHCHH
TEHJEHIMU | 0COOEHHO B | 0cOGeHHO B | OCOOCHHO B | dopwme, B
B o0Js1acTH dapmaxonoruu, | papmakonorun | PapMaxomoruu 0COOCHHO B | OUTHICCKH
pa3BuTHUA dapmunayctpu | papmungycrp | Gapmunnycrpun | dapmakosnor | @KTHBHOM
HayK O U U CEIbCKOM | UM U CEIbCKOM | ¥ CCINBECKOM | MU bopwe,
MaTepHasoB | XO3SiCTBeE. XO3SHCTBE. X034HCTBE. (apmumycT | OCO0EHHO B
€ICHUH, 3HaTL  HOBBIE pun n tapmaxosio
pe3ynbTaThl | TEHACHIMU CEIIbCKOM ran
Hay4HO- MOJIyYECHUS xo3sitctee., | papMuHIy
HCCIE0BAT | XUPAIbHBIX HO CTpHUH 1
€JIbCKHUX COCIUHECHUN B AOIMyCKacT CCHBEKOM
pabor, SHAHTHOMEPHO OT/ie/bHBIe | XOSANCTBE.
IPOBOJUMBI | UUCTOH opme OMIHOKH
x B Poccumn
U MUpe
I1K-3.2.- YMeTs, Ha | 1. He ymeer, Ha | JlemoncTpupyer Jemoncrpupy | Ymeer, Ha
YMerb OCHOBE OCHOBE crraOpie YMCHHA | €T HEIIOXUE | OCHOBE
HCTIOJIB30Ba | MTOJYYEHHBIX MOJTYYEHHBIX BbIOOpa Hanbosee | yMEHHs MMOJTYYEHHBI
Th 3HaHU, 3HaHW, TEepCIEKTHBHOro | BbiOOpa X 3HaHHWH,
MOJIy4YEHHBI | BBIOpATh BbIOpAThH HarpaBJICHUA Hanbonee BbIOpaTh
€ 3HaHUs Hauboee Hauboee co3ianus TICPCHCKTHB | yapGonee
s TIEpCIIEKTHBHOE | IEpCHeKTHBHO | Marepuajgo B | HOTO TIepCIIEKTH
CO3J1aHUs HaIlpaBJICHUE e HanpasieHue | HanOomee HAlpaBICH | poe
HOBBIX CXEM | CO3JIaHUS CO3IaHus BocTpeOoBaHHOM | A COSMARMA | yapnapren
CHUHTE3a U MaTepHaIoB B | MaTepHajoB B | PHAHTHOMEpHOH | MATCPHAIOB | ;o




TEXHOJIOTHI | Hanbosee HauOosee dbopme, BBIOpaTh | B Hamboiee | CO3MaHMs
NOJy4YeHUsI | BOCTPEOOBAaHHO | BOCTPEOOBAaHH | METOJ aHalu3a M | BOCTpEOOBaH | MaTepuano
ONTHUYECKU | i ol KOHTPOJIS 3a | HOU B B
AKTHUBHBIX HSHAHTHOMEPHO | SHAHTUOMEPHO | YUCTOTOM SHAHTUOMEp | Hamboiee
COCTMHCHUH | U dopwme, | it dbopwme, | moydaeMoro HOt (opme, | BocTpeOoBa
: BbIOpaTh METOJ | BHIOpATH Marepuaia BBIOpATh HHOH
ONpECIATh | aHAJIN3a U | METOJl aHaIu3a METO[ HSHAHTHOME
u KOHTPOJISI ~ 3a | U KOHTPOJA 3a aHalM3a U | pHOHU
KOHTPOJIUPO | YUCTOTOU YUCTOTOU KOHTpoOJIs 3a | hopme,
BaTh I10JIy4aeMoro [10JIy4aeMOro YUCTOTOU BBIOpATh
YUCTOTY MaTepuana MaTepuaia II0JIy4aeMOT' | METOJ
[10JIy4aeMbl 0 Marepuaja | aHajau3a u
X KOHTPOJIS
MaTepUajoB 3a
u YUCTOTOU
cyOcTaHImii MOJTy4yaeMo
ro
MaTepuaia
[1K-3.3.- Bianers 1. He Bnageer | Bnameer Hemnoxo ITonuocTEIO
Bnagers crocobamu crocobamu OTICIbHBIMU BIIaJIcCT BIIaJICCT
HABBIKAMU CO3/IaHUs CO3IaHUS cnocobamu crocobamu cnocobamu
AQHAJIUTUYEC | TEXHOJIOTHU TEXHOJIOTUI Co3faHut COo31aHusA CO31aHus
KOro ONTHYECKU ONTHYECKU TEXHOJIOTUH TEXHOJIOTHI | TEXHOJIOTU
0000IIEeHNsT | YUCTHIX YUCTBIX OIITUICCKHU OITUYCCKHU i
pe3yNnbTaToOB | CyOCTaHIU, UX | CyOCTaHIIUM, IUCTBIX IUCTBIX OIITHICCKH
HAY4YHO- MOJICPHH3AIMH | MX cyOcTaHIMM, UX | CyOCTaHLMM, | YUCTBIX
WCCIENOBAT | M ajamnTalMd K | MoJepHu3anuu | MOACpHH3allul MU | UX cyOcTaHuu
€IbCKOM W | OIPENENCHHBIM | M ajantauuy Kk | 1alTalnn K | MOJICpHH3all | i, Hx
TEXHOJIOTUY | YCIIOBUSM, ornpenesieHHbl | OMPEACICHHBIM nu H | MOACPHHU3A
€CKOHU npueMamu M  yCIOBHAM, | YCJIOBHAM, ajanTanuu K | Iuu u
JeATENbHOC | BAPBUPOBAHUSA | IPUEMAMHU IIpHCMaMu OIPEACICHH | afanTalnun
TH C Y4€TOM | TEXHOJIOTHYECK | BapbUpOBaHMs | BaApbUPOBaHUA BIM K
COBPEMEHH | HX cxeM, | TexHomornuec | TEXHOIOTHYECKHX | YCIOBHUSIM, olpeseneH
BIX onmmpasch  Ha | KHX cxeM, | CX€M,  ONMPAsCh | IpUEMaMH HBIM
JOCTHIKEHM | TEOPETHMYECKUE | omupasch Ha | Ha BApbHUPOBaH | yCIOBUAM,
U HayKu W | 3HaAHUA U | TeopeTndeckue | TCOPETUICCKUE ni IIpHEMaMHu
TEXHUKH, MHPOBOM OIBIT. | 3HAHUSA u | 3HaHuA K | TCXHOJIOTHY | BapbHPOBA
OTbITA MHPOBO# OIBIT | MAPOBOI OTIBIT €CKUX CXEM, | Hud
JIeATETBHOC ONMPAasCh Ha | TEXHOJIOTU
TU BEAYILIUX TCOPCTUUCCK | UCCKHX
3apyOexHBbI W€ 3HAHUA U | CXEM,
X u MHUPOBOH OTHPAsICh
OTE€YECTBEH OIIBIT Ha
HBIX TEOPETHUIECC
KOJIJIEKTUBO KHE€ 3HaHUA
B " U MHUPOBOH
NpUMEHEHU OIIBIT
1 UX TpHU
CO3/aHUU
TEXHOJIOTHY

€CKHUX CXEM




4.2. TunoBble KOHTPOJIbHBbIE 32/IaHUSI UJIH HHbIE MaTePHAaJIbl, He00X0AMMBbIE /1JIs1 OlleHMBAHUSA
pe3yJibTaTOB 00y4eHHs MO JMCUHUILIHHE, COOTHECEHHBIX ¢ YCTAHOBJIEHHBIMH B
o0pa3oBaTeJIbHOM MpOorpaMMe HHANKATOPAMH JO0CTHKEHNSI KOMIleTeHUni. MeTroauyeckue
MaTepHuaJibl, ONpeessolue NPoueaypbl OLleHNBAHUS Pe3yJIbTATOB 00yUYeHUs 10

AUCIHHUIIJINHE

B pesyabTare ocBoeHHs1 00pa30BaTEJbHOM NPOrPaMMbl 00y4aIOIIHIiCS 10JIKEH
OBJIa/IeTh CJIeAYIOIHMMH pe3y/IbTaTaMHi 00y4eHHsI 110 JMCIHILINHE.

Koa n Pe3yabTarnl 00yyeHus no OueHouHbIE CpecTBa
HAHMMEHOBaHUe AUCIHHIJIMHE
HHIMKATOpPA
AOCTUKEHH S
KOMIIeTeHIN
[1K-3.1.-3HaTb: 3HaTh: BAKHOCTh nonydyenus | [Ipakrtudeckue 3aHsaTus
COBpPEMEHHbBIE XUPATBHBIX cOeAMHEHUN B ontuuecku | KonTponbHas paboTa
JOCTYDKCHUS HAYKA U | aKTUBHOW  ¢opMe, ocoOeHHO B | [lokian Ha HAYIHOM
TEXHHUKHU, MUPOBBIE dapmakonoruu, (HapMHUHIYCTPUU U | CEMUHApPE
TEHJCHIIUH B CEJIbCKOM XO3sHCTBE. 3HaTh HOBBIE | DK3aMeH

obnactu Pa3BUTHA

TCHACHLIUN TIOJIYYCHHA XHPAJIbHBIX

HayK O COCIMHEHUN B YHAHTUOMEPHO YUCTOU
MaTepUajIOBEICHNUM, dopme

pe3yapTaThl HAY4HO-

HCCIIEI0BATEIBCKUX

pabot, MPOBOAUMBIX
B Poccuu 1 mupe

K-3.2.- Ymets YMerb, Ha OCHOBe noiydeHHBIX | [IpakTHueckue 3aHATHA
HCII0JIb30BaTh 3HAHUH, BbIOpaTh  HaubOoisee | KoHTponbHas pabota
IIOJIyYEHHBIC 3HAHUS | IIEPCIEKTUBHOE HanpasieHue | Jlokiaa Ha HAy4HOM
JUIS CO3/IaHUS HOBBIX | CO3JJaHMs MaTepualioB B Hauboisiee | ceMuHape

CXEM CHHTE3a U BOCTpeOOBAaHHOMN SHAHTHUOMEpHOHU | DK3aMeH

TEXHOJIOTH ¢dopme, BBIOpaTh METOJ| aHaAIU3a H

MOJIyYEHUs KOHTpPOJISL 3a YUCTOTOM MOJIy4aeMoro

ONTUYECKU aKTUBHBIX | MaTepuaia

COCIMHEHNH,

OIIpEACIIATh U

KOHTpPOJIMPOBATh

YUCTOTY

MOJIy4aeMBbIX

MaTepuaioB u

cyOcTaHImit

[1K-3.3.-  Bumagers | Bnagers ciocobamu co3manust [IpakTHyeckue 3aHATUSL
HaBbIKaMU TEXHOJIOTHI ONTHYECKH YUCTBIX KonTtponsHas pabora
AQHAIUTUYECKOTO cyOCTaHIIMM, UX MOJAEPHU3ALIUN U Jlokiian Ha HayYHOM
000011eHus aJlanTaluy K oNpeaeIeHHbIM ceMHUHape
pe3yJbTaTOB HAyYHO- | YCIOBUSM, IpUEMaMU BapbUpPOBaHUS DK3aMeH
HCCJIEIOBATEIbCKON | TEXHOJOTHYECKHUX CXEM, ONUPAsICh Ha

U TEXHOJOTUYECKON | TEOPETUYECKUE 3HAHUSI U MUPOBOM

JESATEIIBHOCTH C | OIBIT

y4ETOM

COBPCMCHHBIX




JIOCTHKEHUN HAYKH U
TEXHUKHU, OIIEITa
JIeITCIIbHOCTH
BEIYILIUX
3apyOEKHBIX u
OTCUCCTBEHHEIX
KOJIJICKTUBOB u
MPUMEHEHUS WX TpHU
CO3JIaHUH

OueHOYHOE CPEICTBO: IK3aMeH

DK3aMeHAIIHOHHEIE OMJIEeThI
3K3aM€H ABIISICTCA OLICHOYHBIM CpCIICTBOM IJIA BCEX 3TAIIOB OCBOCHUA KOMHCTCHHHﬁ.

CtpyKTypa 5K3aMEHaIMOHHOI 0 OuIeTa:
OK3aMEHAIMOHHBIA OWJIET BKJIIOYAeT JiBa TEOPETHUECKUX BOIPOCAa U3 Pa3HBIX pas3/iesioB

IIPOrpaMMBbI Kypca U 3a/1a4i U3 BCEX Pa3JeioB

a b~ wd

N o

10.

11.

12.

13.

14.

15.

16.

17.

18.

Bonpocsl, BBIHOCHMBbIE HA IK3aMeH:
[TonsATHS «YHAHTHOMEDPY, «IUACTEPEOMEP», «KOH(pOpMaIus» U «KoHpurypauusy». [Ipumeps

COCIMHEHUM.

DneMeHThl aCHMMETPUH OpraHu4ecKuXx coeuHeHuil. [Ipumepsl coenMHEeHNH.

D, L u R, S-HoMeHKIaTypbl OpraHMYeCKIX COCAMHEHUI.

OTtHocHTeNbHAs KOHPUTYpaLKs ONTHYECKH AaKTUBHOIO LIEHTPa, P, G-HOMEHKJIATYpA.
Omnpenenenne KOHQUIYpallMu LEHTPOB B MOJIEKYJIaX, NPEACTABICHHBIX MPOEKLUOHHBIMU
dbopmynamu.

IIpeoOpa3oBaHus NPOEKIMOHHBIX (POPMYII, ONIpeIeIeHNEe UICHTUYHOCTH KOH(PUTypaLUi.
Huactepeomepus, ONTUYECKU AKTHBHBIC COEIMHEHMS, Me30-¢popMa,
IICEBJI0ACUMMETPUYECKHE LIEHTPHI.

[ToHsITHE O PHAHTUOTONUY U TUACTEPEOTOIUH.

Judpakiuss peHTreHOBCKUX Jydeill Kak METOJ| OoNpeieNeHUs KOH(UTypaluH ONTHYECKH
aKTUBHOTO IIEHTpA.

VYcraHoBiieHHe KOH(MUTYpallMy ONTHYECKH AaKTUBHOI'O LEHTpa B OPraHUYECKOH MoyeKyie
XUMHUYECKOH Koppessiiueit 6e3 3aTparuBaHust ONTHYECKU aKTUBHOTO IIEHTPA.

XuMudeckass KOppessMs ONTHUYECKM aKTHMBHOIO ILIEHTpa pEeakUMsMH C TBEPIO
YCTaHOBJIEHHBIM MEXaHU3MOM.

Jlucriepcusi ONTHYECKOIO BpallleHHs B KayecTBE IpPHEMa YCTAaHOBJIEHUS OTHOCUTEIBbHOMN
KOH(UTYypaly B OpraHu4eCcKON XUMHH.

Onpenenenre OTHOCUTENBHON KOHpuUrypamuu merogom SIMP.

Onpenenenre YHAHTHOMEPHOT'O COCTaBa C MPUMEHEHUEM XPOMAaTOTrpadhuIecKX METOI0B.
Kunernueckne M KaJlOpUMETPUYECKHE METOJBI OINPEAEICHUS 3HAHTHUOMEPHOM YHCTOTHI
ONTUYECKU aKTUBHBIX COCTUHEHUI.

Knaccudukanus MeTonoB pas3zieneHus 3HaHTHOMepoB. Kpucrammmzanus >HaAHTHOMEPHBIX
cMmeced. MexaHn4ecKkoe pasielIeHue YHAaHTHOMEPOB.

Kpucrannuzanuss B NPUCYTCTBUM  OPraHUYECKUX  COENMHEHUH, CIOCOOCTBYIOIIUX
0o0pa30BaHMIO KOHIJIOMEpaTa OJIHUM U3 SHAaHTHOMEPOB.

N30uparenpHas KpUCTAJUIM3ALMS, IPUEMBI €€ OCYIIIECTBICHHUS.



19.
20.

21.
22.

23.
24.
25.
26.

27.

28.

29.
30.
31.
32.
33.
34.
35.

36.

AcuMMeETpHYECKOE NTPEBPALLIEHUE PALlEMaTOB.

Pacmieruienue »HaHTHOMEPOB dYepe3 JuacTepeoMepbl. TpeOoBaHUS K pPACIHICTUISIOIIEMY
areHTy, ero PacHIeIUIsIONas ClIOCOOHOCTb.

Paznenenue yepe3 KOMIIEKCOOOpa30BaHUE U COCMHEHUS BKIIOUCHUSI.
Xpomarorpapuueckue U (EpMEHTATUBHBIE METOIbl, NpPUMEHSEMbIe ISl pa3JesieHUs
panemaros.

AcuMMeTpuYeCKHEe — NPEBPAICHUS  JUAaCTEpEOMEpPOB  WIM  DHAHTHUOMEPOB  4epe3
JUacTEPEOMEPBHI.

OO1w11e MeTobl pa3JesIeHUs T1acTePEOMEPOB.

ITonyyenue onTUYECKN aKTUBHOT'O COCIMHEHHUS HA OCHOBE XUPAJIBbHOTO CHIPbS.
@epMEHTAaTUBHBIN IIOAXO0J B CUHTE3€ ONTUYECKH AKTUBHBIX COCIMHEHHUN, 3HAUEHHUE TaHHOTO
MeToAa Ui CHHTEe3a (PapMaKOJIOTUYECKH aKTUBHBIX COCTUHEHUH.

MeTalIoKOMITJIEKCHBIM KaTajau3 B CHUHTE3€ ONTHYECKM aKTUBHBIX coelMHeHui. OOmas
UJEOJIOTHS, TOCTHKEHUS U NIEPCIICKTUBBI.

[IpumeHeHHEe METAITIOKOMILIEKCHOTO KaTalM3a B aCUMMETPUYECKOM T'MIPUPOBAHUU
IPOXUPAIBHBIX CYOCTPAaTOB 10 AMHUHOKHCIOT M TPUAIKWI3aMEIEHHBIX IPOU3BOAHBIX
KapOOHOBBIX KUCIIOT.

DHaHTUOCETIEKTUBHOE TUAPUPOBAHUE AJUIAIIBHBIX CIIUPTOB u
He(YHKIMOHATM3NPOBAHHBIX AJIKCHOB.

AcuMMeTpHuyecKoe THAPUPOBAHNE KapOOHMIIBHBIX COeTUHEHNH. [ mIpocumenpoBanue.
I'oMoreHHbIi KaTanu3 B 00pa3oBaHUM YIIEPOA-YIIIEPOIHBIX CBSI3EH.

OHaHTUOCEIEKTUBHOE KPOCC-COUETAaHUE U peakLus XeKa.

Peakuyu OUKIONpUCOEIMHEHUS M JNOKCHAUpoBaHusA. KuHeTnmdeckoe pasnencHue
almIbHBIX criupToB 1o [laprutecy.

Jlurangel, OpUMEHsSEMbIE B  DHAHTHOCEIEKTMBHOMMETA/NIOKOMIUIEKCHOM  CHHTE3€
XUPaJIbHBIX OPraHUYECKUX COCIUHEHUM.

XupallbHble MOJIEKYJIbl, HE UMEIOIINE XUPATIbHBIX LIEHTPOB. AJUIEHBI, ciupaHbl. bupenunsl,
HUKI0(QaHbl, aHYJIECHBI.

OnTuuecku akTUBHbIE COEQUHEHHs a3zoTa U  (ochopa, cTEpeoXuMHUsi KOMILIEKCHBIX
COCIMHECHU.

IIpumep 3ama4 k OnJrery:
MOo’KHO 11 paclIenUTh HA SHAHTHOMEDHI:

n

NO, COOH F F
Hackonbko nerko paremMmu3yercs coequHeHue?
CoHs—N—CH, N _(L) meHTH
|
Ph

Kak ocymiecTBuTh peBpalieHus



NHAc, NHAc

_COOH : COOH
 —
H;CO H;CO

IIpumep 3K3aMeHAIHOHHOTO OHJIeTA:

balmKkupckuil rocy1apCTBEHHbIM YHUBEPCUTET
HNuxeHepHbIi GakynbTeT
Kadenpa rexaudeckoii XUMHH U MaTEPUATOBEICHUS
JucuuninuHa no BeI0opy
«CrepeoxumMusi OpraHM4ecKUX cOeJUHEHHII»
2 KypcC, MarucTpsl,

9K3aMeHAIMOHHBIN Omier Ne ...
1. TloHATHS «PHAHTHOMEDY, «IHACTEPEOMEPHS», «KOHPOPMAITUI» U «KOH(UTYpAITHS.

2. CDepMCHTaTI/IBHblf/'I noaxoa B CHHTE3C OIITHYCCKHM AaKTUBHBIX COCIIHHGHHﬁ, 3HA4YCHUC
JaHHOT'O ME€TOda IJIA CUHTC3a JICKAPCTBCHHBIX IIpCIIapaToB.

3. 3agauwm.
CocraBuTens: 1.X.H., mpod. Kykosuner O.C.
3aB. kadeapoit TX u M MyxamemssiHoBa A.A.

YTBepkaeHo Ha 3aceganuu Kadeapsl TX uM
MIxaJjia oneHUBAHNA:

- OTJIMYHO BBICTABIISIETCS CTYJIEHTY, €CIM OH Jaj IIOJIHBIE WU pa3BEPHYThIE OTBETHI HA BCE
TEOpPEeTUYECKHE BOIPOCHI OUJIeTa, MPABUIIBLHO PEIINI BCE 3a/1aui U OOBSICHUI JOTMYECKUE BBIBOBI
IIPU UX PELIeHHH, a TaKKe 0e3 3aTpyJHEHHs] OTBETUII Ha BCE JIONIOJHUTENIbHBIE BOIIPOCHI

- XOpOLIO BBICTABIIACTCSA CTYACHTY, €CIM OH B OCHOBHOM PAaCKpbLI TEOPETUYECKUE BOIPOCHI,
JOTTYCTHJI HETOYHOCTHU B ()OPMYJIMPOBKAX U MPH PEILICHUH 3a]1ay;

- YAOBJIETBOPUTEJILHO CTaBUTHCS CTYIEHTY, €CJIM OH JIOYCKaeT OLIMOKM B peIIeHUH 3ajad U He
JIaeT TOJIHBIX U PAa3BEPHYTHIX OTBETOB HA TEOPETUYECKUE BOIIPOCHI;

- HEYJIOBJICTBOPHUTEJIbHO BBICTABIIETCS CTYIEHTY, €CJIM OH HE TOKa3bIBaeT CPOPMHUPOBAHHBIX
3HAHUH 10 NPEAMETY, IIJI0XO0 PEIIaeT 3a1a4Hu.

3agaHus HA NPAKTHYECKHUE 3aHATHS
3ansaTne Ne 1
OCHOBBI CTEpPEOXUMHH

Bomnpocsl, 06cy:k1aemMmbie HA 3aHATHH

1.Ykaxxute MeTo/bl onpeesieHus] KOHPUTypaluy ONTHYECKH aKTHBHBIX coenuHeHHi. KakoBa mx
CyTh?



2. [TpuHIUI ompeaeeHus] ONTUYECKOM aKTUBHOCTH C MPUBJICUCHUEM XUPONTUICCKHUX SBICHHM.
3. XupalbHbIC CIBUTAIOIINE PEAreHTHI B ONPEACIICHUN ONTHICCKOW aKTUBHOCTH.

4. XpoMaTtorpaguieckre MeTOIbI OMPeIeICHHSI SHAHTUOMEPHOU YHCTOTHI.

5.KuHeTnyeckue METOIbI ONpeIeICHUS SHAHTHOMEPHOTO COCTaBa.

6. dusnUecKre METOIEL.

I[IpakTuyeckne 3a1aHu:
1. [IpuMeHsieMbIe THUITBI HOMEHKJIATYP IS Pa3IMYHBIX KJIACCOB COSAMHEHUH, IPUBECTH MPUMEPHI.
2. Ha3BaTh coequHeHus ¢ ucnoib3oBanueM (R) u (S) — HOMEHKIIATYpBI.

OH Hq OH q Cl
CH; NH,
CH;
S CH;
r) 1) CCl_ - e)
OH
Me ﬁog\ﬂ
CH;
" ) [
CH; CI :
N

3. Onpenenure 4KCiI0 SHAHTUOMEPOB U JJUACTEPEOMEPOB ISl CIAEAYIOLUINX CTPYKTYP:

CH; -
|
a) @ 6) HOOC—CHCl—CHy CHCI—COOH ) CHy-CH—CH—CH
-~ OH

Cl
A
/éj
r) 1)
7 Cl
%) \/\)\/
Cl

4. Kakue M3 NPUBOAMMBIX HHXKE MPOCKIMOHHBIX (OPMYIT H300pa’kaloT OAMHAKOBBIC
KOH(puUrypauuu?

(‘jH2CH2BI'
3) CHy—C—CHCI—CH;
CH: CH2



) CHs Br H

a)  COOH COOH OH
H——OH H+CH; HC——COOH H——Br HC—+H HC | Br
CHj OH H HC—H  Br - CHy H-Br

Br H CH;,

B) CH3 Q2H5 ¢3H7 F) CH -
HC;—H H--CH; HCH . 3CGH e C6HI\SIH . 3CGH
C2H5 CH3 C2H5 2 [ 5 3 ‘ 2 2 ‘ 5

H2N4:7 CH3 H5C64:7 NH2 H3C4:7 NHZ
CeHs CHj3 CeHs

5. Kakue 13 npuBeICHHBIX HUXKE COSAMHEHUN MOTYT CYILIECTBOBATh B BUI€ Me30-(OpMBbI?

a) HOCH,CHCI-CHCI-CH,OH,  6) HOOC—CH(CH;)—CH(OH)CONH,,
8) HOOC—CH(OH)- CH(OH)COCI, r) HOCH,CHI-CHI-CHI-CHI-CH,0H

6. B xamdape mmeercsi Ba aCHMMETPUYECKHUX aTOMa YIJIEpoja, HO HM3BECTHO TOJILKO JIBa €¢
onTtuieckux uzomepa. [louemy?

/O

7. MoryT 11 CylecTBOBaTh MPUBEICHHBIE HIKE COSAMHEHUS B BUJE ONTUYECKU aKTHBHBIX
COECIMHEHUNI?

CH3\ /CH27 CH2 /CH3
a) C. />C%:CE:CK
H CH, CH, COOH
CH3\ /CH27 CHZ CH2’ CHz\ /CH3
0) C C=C= C _Co
H CH, CH, ‘CHycH; H

8. Kakue u3 npuBeIeHHBIX HIKE COSAMHEHUN MOXKHO PACIICTIUTh HA aHTUIIO BI?

02N N02 @CHZ H3C CH3
OO, » OO
CH,
H;C

HOOC COOH CH,COOH

COOH

9. meroTcs u B MOJICKYJIC SHAHTHUOTOIIHBIC U INACTCPCOTOITHBIC aTOMBI?



| OH
0)

(‘:HOH OH OH
?HCI OH

CH,

3anutue Ne 2
IMonyyenne YJHAHTHOMEPHOYUCTHIX MPOIYKTOB

Bonpocsl, 06cyxn1aeMbie HA 3AaHATUSX:
1. Ilpuemsl, ucnosb3yemsle Ui pa3esieHusl SJHAHTUOMEPHBIX CMecei

2. MexaHu4eckoe pa3 JAeJIeHUe KOHIJIIOMEPATOB

2.1 KuneTndecku KOHTPOJIUPYEMBIE TTPOLIECCHI
2.2. TepMOaAMHAMUYECKH KOHTPOIUPYEMBIE IIPOLECCHI
3. AcuMMeTpUYEeCKHEe MPEBpAIICHUs palleMaToOB
4. V3OuparenpHasi KpUCTAJUIU3AIMS
5. buoxumMudeckue METObI
6. Paznenenue nuacrepeomepoB
IIpakTHyeckue 3a1aHus:

1. B peakuuu, NpUBEIEHHON HUXKE, U3 TOMOXHPAJIbHOTO KETOHA MOJYy4aeTcs paleMUYecKuin
cnupt. Kakume Meronpl MoOryr OBITH HCIOJIB30BaHbl Mg ero pacuieruieHusa? IlpeanonoxuTh
TUIIOTETUYECKUE TIPUEMBI, OCHOBaHHBIE HA PA3JIMYHON paCTBOPUMOCTH MPOU3BOIHBIX.

CH3

i
NH CHaMgl
acbmp

2. B pe3ynbTaTe paBHOBECHOH KpUCTAIIM3AUN

+ (PhCHp),NH —— o0
R COOH R COO NHy(CH3Ph),

Temnepatypa miasineHus cmecu paBHa 218°C, B To BpeMs Kak pauemar miasutcs npu 198 °C.
OnpenenuTts ee OTAEIUBIIETOCS U30MEPA, €CIIM U3BECTHO, YTO 3aBUCUMOCTb COJIEPKaHHSI HY>KHOTO
R-(+) u3omepa ot Temmneparypsl UMEET BUJ:



% A

100 —

90

60 /

50 >
198 201 204 207 210 213 216 219 222 225 2287,

3. PaccumTarh pa3fensonIyr0 CIIOCOOHOCTh BHUHHOW KHCIOTHI JUIS CIEAYIOMIEH pareMUYecKon

/v\*rPh

cMecHu OH  ecnu R=0.8, p=0.30, co= 1 moms/n, K,= 0.3 monb/i1, K= 0.18 mMoub/i1.

4. CKOJBKO YUCTOTO SHAHTHOMEpa MOXKHO MOIY4YUTh IpHU M30MpaTeNbHON KpHcTaum3anuu 18r
panemudeckoii cmecu 1,2- nuamuHo-1,2- nudeHmwmTana, ecnu npu BHecenun 0,35r mro0oro w3
sHaHTHOMepoB UR= 2, a BO3MOXKHasi LUKIMYHOCTh HE TMPEBBIMIACT 5, MpUYEM Ha KaKIOU
nocnexaytomeit craquu UR ymenbiaercst Ha 5%.

5. lnsa conu 6eH30  WHOM KHUCIOTHI M 2-TUIPOKCU-SHTAPHON KHCIOTHI OTMEYEHO CIIOHTaHHOE
pacuieruieHle B MoJib3y OoJiee TepMoJrMHaMuUYecku ycToiiunBoro R(-) sHanTHOMepa. [Ipemnoxure
CXeMy MPOMCXOASIINX MPEBPALIECHUH (U1 pacTBOpa B IUXJIOPITAHE).

6. SI6mounas kucnora OblIa pas3jeieHa B BUAE AHacTepeoMepoB. [IpuHIMas BO BHUMaHHE, UYTO €€
aleTaThl OTJIMYAIOTCS TI0 PACTBOPUMOCTH B Xjopodopme, mpu 3ToM (R)-uzomep, sBisiercst B 5 pa3
0oJiee pacTBOPHMEBIM, & HATPHI aMMOHHUITHAS COJIb STOTO M30MEpa HAMHOTO XY)K€ pacTBOPSIETCS B
Bozie. [Ipennoxute ee pa3aeneHue B BUAEC COOTBETCTBYIOIIUX MPOU3BOAHBIX.

7. Pacnmq)pyﬁTe MPELIATAEMYIO CXEMY

OH
MeMgJ
0 0o OMe

X npoOHas
— A > B+C —> D+E
KPUCTATH3AIHS

7’°. llpennonoXutb METOJ TMOJIYYEHMs JIEBOBPAIIAIOUIErO 3HAHTHOMEpPAa BUHHON KHUCIOTHI U3
MaJICMHOBOM KHMCIIOTEI.

8’. VuureiBas TOT (akT, YTO 3cTepasa M3 MEUCHHW CBUHBU KaTATHU3UPYET THUAPOJIHM3 TOJIBKO (S)
HSHAHTUOMEPOB 3aMEIICHHBIX  -(DEHWINMPONMUOHOBBIX KHUCIOT. [Ipenmnonoxkure BO3MOKHBIN
SHAHTHOCENEKTUBHBIN (hePMEHTATUBHBIN MOAXO0/ CHHTE3a

N COOH

— 3
H

MeO MeO

8. Ammmoruposasa mposiBisieT Ooblliee CpoJICTBO K L-u3omMepy aMuoB 2-aMHHOOYTaHIHOIOB-
1,4. OcHoBBIBasiCh Ha 3TOM (hakTe, MPEIIOKHTE MeTox moinydeHus (L)-2-aMuHOOyTaHIMOBOI
KHUCIIOTHI U3 OeH30a.

9. Ucnonp3ys kuHeTnueckoe pacueruienue mno Illapmiecy, nonxyante u3 kopuanoit kucnotsr (D,L)-
U30Mep



OH
Ph/ki/\OCOCHg

10. Kakue U3 yka3aHHBIX HI)KE PalleMaToB, BO3MOXKHO, Pa3elIUTh Yepe3 KOMIIJIEKCOOOpa30BaHUE C
METaJUIaMH, IIPUBECTH IIPUMEPBI

NH,
a) 0)
COOH CI
0 O(LH 0 CHAH,
O cHs

11. Kakue MaTpuIisl MOTYT UCIIOJIB30BATHCS JUISI TOTYYECHUS COSTMHEHUIN BKIIOYCHHS
a) MPOAYKTHI YACTUYHOTO TUIPOIIN3A LEIUTIOI03bI-I€KCTPUHBI

T') IPOAYKTHI TEPMOJIM3a Caxapo3bl O] TaBICHUEM
12. IlpeanoxxuTh MyTH pa3/eneHus

a) R + R OH
OH \%‘
HZOH HZOH
6)HO

13. a-Bpom-B-amuHOMAcIsIHAs KUCIOTA B aMMHAYHOM PAacTBOPE MPETEPIIEBACT aCHMMETPHIECKOE
npeBpalieHne mepBoro poaa. AmMMonuiiHas coib e€ (2R),(3S)-oHanTHOMEpa MEHee pacTBOpUMa U
MOXKET ObITh BhIJeTeHa u3 pactBopa ¢ 70%-HbIM U30bITKOM. OMNHIIATE MPEBPAIICHUS M KAKOB
OyJIeT ee moJIy4eHHOTO ocaaka?

14. TIpeanoKUTe METOT pa3/Ie/ieHUs] Ha aHTUITO/IBI

6) N=C=0

B) N C— NH3CH CH,

—~ COOH _ COOH
/ COOH u

COOH
SansTue No 3



AcCUMMeTPHYECKHA CHHTE3 U KATAJIH3
Bomnpocel, 00cy:x1aemMmbie HA IPAKTHYECKHUX 3aAHATHSX:
1. HanpaiieHHBII OpraHUYECKUA CUHTE3
2. Hcnonb3oBaHue XUPAIHLHOTO MIPUPOJAHOTO CHIPHS
3. MeramioKOMIUIEKCHBIN KaTalu3 B ACHMMETPHUUYECKOM CHHTE3€
4. BHOTEeXHOJIOTHS, KAaK METOJ] aCHMMETPUUECKOTO CUHTE3a

IIpakTn4yeckune 3agaHus:
1. Kak ciemyer mpoBeCTH CEpHUIO MPEBPALICHUH, YTOOBI B HTOTE MOJYYUIICS ONTHYCCKH aKTHBHBIN

IpOayKT?
e 7
— HOOCWOH
OH
N
2. KakoBa OyzmeT cTepeoXxwMus MpPOAYKTa, IOJIy4aeMOTO B pe3ylbTaTe CICIYIOIEH Cepuu
MpeBpaIleHU i ?
ICH,CH,COOH AgBF, I,, NaOH BusSnH, AIBN
s > A —> b —> B T
| h Cetl

3. O0bscHUTE pe3yIbTAT PEaKLUU.

= O MeOH/H"

>

O
MeOH/OH

4. Ilpennoxure metox cunre3a BINAP 13 metagunuTpobeH3oma.

5. Kakoil crmeagyer BbIOpaTh MeTaJI W KAaKOW JIMTaHJ JUIsl OCYILECTBJICHMS CIIEAYIOIINUX

IpeBpalieHuit?



Ph_ H Ph

C=CC — _ 10
R _ _NHCOCH; o R. H‘C ' NHCOCH; o0
CH;y~ ~COOH CHy 1.~ COOH ee 0
S 1 - C/Ph
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? \CZHS 3 A “C2H5
H
Me = Pt, Rh, Ru, Cu
Me Me
L>X< PhZPO‘ (I \ 7
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PPh, PPh,

Ph,PO

6. Kak cnenyeT ocyiecTBUTh KHUHETHUYECKOE paclierieHue?

a) /\/\)\ — N\)\
OH O on
0
Me Me

7. OOBCHUTE CTEPEOCETEKTUBHOCTh PEAKIINU.

HC(OEt O .
a) \/\CHO M) \/\( j/COzPI’ 1 EtzZﬂ/CHzIz

LNP(I4I;I§);PT O copr-q PhMe-20°C
o \Q\(Oj/cozpr -
© "'CO,Pr - i
PhH,cO, ~ OCH:Ph phi,co,  OCH:Ph Pthco%OCHzPh
%0 EtyZn %o e

O O

20 1

8. B xakoM ciydae, 1o BalieMy MHEHHUIO, aCUMMeTpruYecKass HHAYKIUs OyJeT BbIpaskeHa cHiibHee?
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9. OOBsICHUTE PE3YNIHTATHI.

OH
R\@(CHz) n TMU30MUHOKaM(pensIo00pan R.. (CHy)n
2

L.
’

ee, %
R =Ph R =Me
n=1 100 68
n=2 88 72

Kpurepuu oneHku:
AKTHBHOE y4acTHE B 00CYKJIEHUU TEOPETUUECKHUX BOIIPOCOB U PELICHHE 3a/1a4 — 3a4TEHO
ITponyck cemunapa wim meHee 30% mpaBUIBHBIX OTBETOB — HE 3a4TEHO

3agaHus 17151 KOHTPOJIbHOM PadoThI
KontponbHas pabora coaepxut B cebe Ba 010Ka 3aaHui

1.Bonpocs! 1 BBISICHEHUS! YCBOCHUSI TEOPETUUECKOM YacTH AUCHUILINHBI, BCS JUCIUIUIMHA
JIeTTUTCS Ha TpU OJI0Ka

1.1 OcHOBHBIE OJIOKEHUS, OTPaKAIOIINE BIUSIHUE KOH(UTYpALIUK MOJIEKYJIbl HA €€ CBOMCTBA.
Homenknarypa, npuMensiemas /Ui XupajdbHbIX coeAuHeHn.Onpenenenre KoH(Urypamnmum HeHTpa
Y SHAaHTHOMEPHOTO U30BITKA.

1.2 Tlpuemsl pa3aeneHus paleMUIeCKUX CMecei

1.3 HanpaBneHHBIN CTEPEOXUMUYECKUN CUHTE3, B TOM YHCIIE C IPUMEHECHHEM
METAJIJIOKOMITJIEKCHOTO KaTajiu3a

2.3amaun, npeasaraeMble 7S pelieHusl, pa3IMuyHON CTENEeHH! CII0KHOCTH

IIpuMep BapHaHTOB KOHTPOJILHOI padoThI:
KonTtpoabnas padora Nel

OcHOBHbBIE NOJIOKEHH S CTEPECOXUMHUHN



1. IloHsiTHE O HAHTHMOTOMHBIX M JUACTEPEOTONMHBIX aTOMax, MPUBECTHU MPUMEPHI, METOMIbI HUX
perucTpanum.

2. XpomartorpaduuecKre METOJbl, NMPUMEHSIEMbIC JUIsl YCTAHOBJIEHHUS CTPYKTYPhl OINTHYECKH
AKTUBHBIX COCIMHCHUH.

3. HazoBuTte coenunenus ¢ yuétoM R,S-HOMEHKIATYpHI.

a) ; 6)
AN /\/\/\v COOCH;

4. Kakue u3 npuBe1€HHBIX HIKE HOPMYI H300paXKaloT 0JIMHAKOBbIE KOHpUrypamm?

a)  CgHs 0) CH; B) H
H—HNH,  CHs CeHs——CHs
CH3 NH2 NH2

5. EcTb 11 B MOJICKYJIC SHAHTUOTOIIHBIC UJIN AUACTECPCOTOIIHBIC aTOMBI?

COOH
H—ffH
COOCH;

7. HpI/I MMOJIY4YCHHUHN COp6I/ITa U raJlakKTUuTa U3 I''IFOKO3bI U IaJIaKTO3bl, COOTBCTCTBCHHO, CTYACHT

Awbhe

MeperyTall peakIHOHHbIe KOJIObI. Kak sKcrepruMeHTaIbHBIM YTEM ONPEIEIHTD, TJE U YTO
Haxoaurcs?

KonTtpoabHnas pabora Ne2
ITosryyeHne JHAHTHOMEPHOYHCTHIX POAYKTOB

Knaccugukanus MeTo10B pa3feaeHus paleMaToB Ha SHAaHTHOMEPBI.

ConeobpazoBanue u criennpuueckrue MeTo bl pa3aeseHus JMacTepUOMEPOB.

Mertoabl XpoMaTorpaguuecKoro pasieIeHus paleMaToB

Ckoubko R uncroro sHantromepa (R) — u (S) — Bua MOXKET OBITh BBIICICHO €CITH
KpaTHOCTh IO Ka)KJJOMy 3HaHTHOoMepy paBHa 3, UR=1.9, nus pa3znenenus B3sto 1,28r
patiemaTa, JHaHTHOMEPHO yHcTas go6aBka cocrapiser 120mr. KakoB nponeHT npumecu
COJIEPKUT KaXAbli SJHAHTHOMED, eciu ee=97%.

CH—OH BC'—-OH BC - OH
H,Cy H7Cs H7Cs



5. Ilpennonoxxkute METOJ pa3/ieieHHs] MOJIOYHON KHUCIOTHI Yepe3 TUacTepeoMephl, €CIH
U3BECTHO 4TO npou3BoaHbIe (R)-sHaHTHOMEpa Mo OH-rpymmne MeHee pacTBOPUMEIii B
arierone, a (L)- snantuomepa mo COOH-rpyrime Xyxe pacTBOPSIFOTCS B BOJIC.

6. Kakoe u3 BemeCTB noABepraercs 0oJiee JErkou pareMus3anuu

COOH ?“‘“‘C'ﬁ
V\

7. Pacumdpyiite
cxemy

COOH 1. HN02 NH ,OH 5 Ho/Ni B CH3COC| ? COOH
> > py—»r —_— Y
2. HZO/H :

NH,
8. Kaxkoa Oyzaer koH(UTYypalys MPOAYKTa peaKIHH

1.ByHg 2T, (-)xamcpoHoBas kucnoTa
2.H,05 =

KonTposbnas padora Ne3
HanpaBJ/jieHHbIH aCMMMeETPUYECKUI CHHTE3

1. Yro Takoe «[1poXupajbHbIi cyOCcTpar», IPUBECTU MPUMEPHI?

2. OHaHTUOCETIEKTUBHOE ruapoGOPMUIIUPOBAHHUE, T'HJIPOKapOOKCUIMPOBAHNE
TUIPOLIMAHUPOBAHHUE.

3. KakoBa cTpyKTypa IpOJyKTa, MOJy4YaroLErocs: B pe3yjbTaTe CIeIyOIMUX IPEBpalcHU?

Q0 .
SOCl, H,/Pd-BaSO, Ti{
COOH —> cocl = "5 A+ /" “Me
‘ ‘ Qo

|

b
4. OObsCHUTE NMOTYUCHHBIH pe3yibTar.

Me OH
O—/ Me 1.RCHO |

B >
7 o< Me g Nenerom; R
Me Me Me

5. IIpenyioxuTe BapuaHT OCYILECTBICHUS PEAKIIUN.




OH
/\/k Et/O Ph
MeO~ >~ “ph — = ™4 j/
N “‘\
|

NH,
OMe
6. [IpemyioxuTe BEPOSATHBIN MOAXO K XUPATLHOMY KaTaJIUu3aTopy.
/ Ph2
NP O Me

RH Mo

A P 0

P h2 B
7. Kak cinemyeT oCylecTBUTh pPEaKinio?
i 1§
R R
Ph/\/ > Ph H
O O

Kpurtepuu ouenku:

Crynentsl, BemmonauBme 80 - 100% 3amanus momy4aroT OIEHKY OTIMYHO
CrynenTsi, BemmoaauBIme 60 - 79% 3agaHus MoIy4aroT OIEHKY XOPOIIOo

Crynentsi, BemmonaauBmme 51 - 40% 3aganus moTy4aroT OLEHKY YIOBICTBOPUTEIHHO
Jl51g cTyIeHTOB, BEINOTHUBIINX MeHee 50% - Hey0BIETBOPUTEIHHO

HayuHblii ceMuHap: nepcneKTUBHbIE HANIPABJIEHHUS B HANPABJIEHHOM
aCMMMeTPHYeCKOM CHHTe3e

HpuMeprle TEMBI, IIPpEAJIaAracMbIC AJIs1 oﬁcy)w]eﬂml HAa HAYYHOM CEMHUHAape

1. COBpCMGHHOG COCTOSIHHUEC ACJ B HAIIPABJICHHOM ACUMMECTPHUYCCKOM CUHTE3C

N

Ycnexu B aCHMMENPUUYECKOM METAUIOKOMIUIEKCHOM KaTalu3e

3. 3HaueHMe YHUCTOTHI Mpernapara B (DapMaKOIOTMM JJsl XMPAJIbHBIX JIEKapCTBEHHBIX
CPEICTB

4. buoTe3HOJ0rHs, KaK OJIMH UX MIPHEMOB ACUMMETPUUECKOT0 CHHTE3a

5. B3auMocBs3b CTpyKTypa-OHogorndeckast akTHBHOCTh

5.YueOHO-MeTOAM4YEeCKOEe M HH(pOpMALMOHHOE 00ecnieYeHHe U CHMILINHBI

5.1 IlepeyeHb OCHOBHOM M IONOJHHUTEJIbHON Y4eOHOM JIUTEPATYPbl, HEOOX0AUMOi1
AJISl OCBOCHMS TMCIUILTHHBI

OcHoBHAaA:

1. 3.Nnuan, C. Baiinen, M. [{oitn «OCHOBBI OpraHMYECKON cTepeoxumMun», M.: bunom,
Jlaboparopus 3nanuii, 2015 r. http://biblioclub.ru/



http://biblioclub.ru/

2. Cvmut B. A. ,Jluneman A. JI. OCHOBBI COBPEMEHHOTO OPraHUYECKOr0 CHHTE3a: ydeOHOe
nocobue, M.: BUHOM. Jla6opatopus 3nanwmii, 2012, 746 c. DbC «YHuBepcurerckas
oubnuoTeka onainay, http://biblioclub.ru/

JonosHuTeNbHAS:

1. B.M. IMoranos «Ctepeoxumusi», Mocksa, M.: Xumusi, 1988 r., http://ecatalog.bashlib.ru
2. B.B. Jlynuna, W.II. beneukas «['OMOreHHBIH KaTadu3 ONTHYECKH aAKTHBHBIMH
KOMIUIEKCAMH TEPEXOJHBIX METAJUIOB W €ro NPUMEHEHHWE B CHUHTE3¢ OMOAKTHUBHBIX
mostekyn» // XKypHan opranndyeckod xumuu, 1992 r., T.28, Bem.9, C.1930-1999; 1992 r.,
T.28, Bem.11, C.2369-2436, 1993 r., T.29, Bei.4, C.807-868

3. Marepuaibl KOHPEPEHIH U IEPUOANIECKas ITeYaTh

5.2. [lepeyenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOU ceTn «HTepHeT» N
NMPOrPaMMHOI0 odecriedeHnsi, He0OXOAMMBbIX /1JIsl OCBOEHUA M CIUIIIHHbI

1. http://chemistry-chemists.com/chemister/chemie.htm
2. http://xumuk.ru/

3. http://chemister.da.ru/

4. http://chemistry.narod.ru/

5. http://www.chemport.ru/books/index.php

6. http://www.newlibrary.ru/book/

A Takxe:

— OBC «YHuBepcuTeTckas Ou0IMOTEKa OHIIANH;

— OBbC m3narenncTBa «JIlaHby;

— OBbC «OneKTpOHHBIN YNTAIBHBIN 3a11»;

— BJ] mepwommueckux wu3maHuii Ha tuiardpopme EastView: «BectHukum MOCKOBCKOTO
yHHUBepcuTeTay, «M31anus no o01ecTBEHHBIM U T'YMaHUTapPHBIM HayKaM»;

— Hayunast snexTponHas 6u0a1oTeKa;

— BJI auccepranmii Poccuiickoit rocyiapcTBEHHON OMOJIMOTEKHU.

Taxke TOCTYIHBI CEAYIONINE 3apyOeKHbIe HayYHbIE pecypchl 0a3 TaHHBIX:

— Web of Science;

— Scopus;

— UznarensctBO «Taylor&Francisy;

— M3paTenscTtBO «Annual Reviewsy;

— «Computers & Applied Sciences Complete» (CASC) komnanuu «kEBSCO»

— ApxuBbl Hay4yHbIX XypHasoB Ha muatpopme HOUMKOH (Cambridge University Press,
SAGE Publications, Oxford University Press);

— HNudopmanmonnas cucrema «EanHOe OKHO J0CTyna K 00pa3oBaTelIbHBIM pPecypcam»
(http://window.edu.ru);

— crpaBo4HO-TIpaBoBas cucrema Koncynpsrant [lmroc;

— CIIpaBOYHO-TIpaBoBas cucrema ["apaHT.

6.MaTtepuanbHo-TeXHU4YeCKasi 6232, He00OX0AUMAas 1/l OCYLIEeCTBIECHUS

00pa3oBaTeIbHOIO NPOIecca Mo AUCIUIIHHE

Haumenosanue Buo 3anamuii Haumenosanue ooopyoosanus,
CReyUuanU3UPOBAHHBIX npozpammmnozo obecneuenus
ayoumopuil, KaOuHemoe,
nabopamopuit
1 2 3
1. yueonaa ayoumopus | Jlekuuu Aynuropusi Ne 405



http://biblioclub.ru/
http://ecatalog.bashlib.ru/
http://chemistry-chemists.com/chemister/chemie.htm
http://xumuk.ru/
http://chemister.da.ru/
http://chemistry.narod.ru/
http://www.chemport.ru/books/index.php
http://www.newlibrary.ru/book/

ons npoeeoeHusn
3aHAMUI 1eKYUOHHO20 U
CEMUHAPCKO20 muna:
aynuropuss  Ne 402
(yueOHbIi KOpITyC,
Mumnrasxesa, 100)

VYyebnas mebenb, yaeOHO-HaTIISATHbIE
rmocooust, JocKa,

MyJabTHEMeAMa poekTop MitsubishiEX 320U,
skpanDinonElectricL150*200 MW

1. yueonaa ayoumopusn
onsa npoeeoeHusn
3aHAMUI 1eKYUOHHO20 U
CEMUHAPCKO20 muna
muna: aynuropus N
402 (y4ebHblii KOpIIYC,
Mumnrasxesa, 100)

[IpakTnueckue
3aHSATUS

Aynuropusi Ne 402
VYuebOnas mebeb, J0CKa

1. yueonan ayoumopusn
onsa npoeedeHus
3aAHAMUN  1eKYUOHHO20
U CeMUHAPCKO20 muna:

Hayunsle ceMuHapbl

Aynutopusi Ne 405
VYueOHast MeOemnb, yueOHO-HATIIATHbIC
mocoOus1, J0cKa,
mynbTUMera poekrop MitsubishiEX 320U,

aynuropus  No 405 skpanDinonElectricL150*200 MW.
(yueOHbIi KOpITyC,

Mumnraxesa, 100)

Ilomewenun ona | Ilogroroka k cpade | Ayautopusi Ne 201 (yueOHblil kopmyc,
CamocmoamesbHoll KOJIJIOKBUYMOB, MunrazkeBa, 100)

padomuwi: HAITMCAHWIO PentiumG2130/41'6/500I'6/21,5"/Ki/Mbitb
oubnuoreka, aymutopus | camocrositenbHbix U | [IK B koM. depmo Intel

Ne 201 (yueGHsIii KOpHTyC,
Mumnraxesa, 100)

OubnuoTeka, ayauTOpHUS
Ne 201 (¢pu3. wmar.
KOpITLYC)

KOHTPOJIbHBIX paboT

Intel
PentiumG2130/4I'6/500I'6/21,5"/Ki/mbiiib
Aynuropusi Ne 201 (¢pusuxo-
MaTeMaTH4YeCKHil KOPILYC)
PentiumG2130/4I6/5001'6/21,5"/Kn/mMbIb

-50 mr.

[TK B xomrn. depmo Intel.

Mono610k Nel ®epmo AMD A8-5500 — 50
IIT.




[Tpunoxenue Ne 1

®I'BOY BO«BAIIIKUPCKUM IT'OCYJAPCTBEHHbIN YHUBEPCUTET

MH)XXEHEPHBIN ®AKYJIBTET

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

NMUCHUIIIINHEI

CrepeoxumMusi OpraHM4yecKuX coeIMHeHn il

Ha 1 cemectp 2020-2021 yu.r.

dopma 00ydeHus
Ounas
Bun padorsl O0BeM TUCHUILTAHBI

O6mas TpynoemkocTs auctutuinabl (3ET / gacos) 4/144
Y4eOHbIX YacOB Ha KOHTAKTHYIO paboTy ¢ Iperno/iaBaTeseM: 37,7

JIEKITUHA 18

MIPAKTUYECKUX/ CEMUHAPCKUX 18

712a00paTOPHBIX

Hpyrue Buasl padot (PKP) 1,7
Y4eOHbIX YacOB Ha CaMOCTOATENIbHYIO padoTy obyudatonmmxcs (CPC) 79,3
Y4eOHbIX YacoB Ha MOJTOTOBKY K 9K3aMeHY (KOHTPOJIb) 27

®opMa KOHTPOJIA:
Ok3ameH 1 cemectp




dopma TEKyIIEero

dopma u3yueHust MAaTEPUAIIOB: JICKITUH, 0 KOHTPOJIS
CHOBHAs M
MPAKTUYECKHUE 3aHSITHS, CCMUHAPCKHUE 3aHSITHSI, 3agaHus 1o yCIIEBAEMOCTH
JIOTIOTHUTETTbHAS .
Ne T nabopaTopHbie pabOThI, CAMOCTOSTEIIbHAS CaMOCTOSITEIIbHOM (KOJUTOKBUYMBI,
eMa U CofiepiKaHue JaMTeparypa,
/i paboTa u TPyJ0EeMKOCTh (B Hacax) pabote KOHTPOJIbHBIE
pEKOMEHIyeMasl CTYICHTaM
CTYJICHTOB paboTsl,
(HOMeEpa U3 CIHCKa)
JK | TIP/CEM DKP CP KOMIPIOTEPHRIE
TECTHI U T.I1.)
2 4 5 6 7 8 9
1. | OcHOoBHEIE MOHATHS 1 1 0,2 6 OcnoBHas 1, 1. 2, ¢.17-36 | OcHoBHas 1,11. 2, [TpakTrueckoe
(KoHCTUTYLIHS, JononuuTenpHas c.24-35 3aHsATHE (CeMHUHAp)
KoH(opMarusl, 1,1, c.7-25 HononuurensHas | KonTpoabHas pabora
KOH(UTypars). I, 1.1, c.16-20
JluHamuyeckas u 2,11 1, ¢.20-25
CTaTHCTUYCCKAs
CTEPCOXHMUSI.
[TapameTpsl u
XapaKTEPUCTHKH
OpraHn4eCcKOn
MOJIEKYJBl.  DIEMEHTHI
aCMMETPHH.
3aBUCHUMOCTh
OMOJIOTUYECKOU
aKTUBHOCTH oT
CTPOCHWSI MOJICKYJTBI.
2. | Homenknarypa 1 2 0,2 6 OcHoBHas 1, 1. 4, c. 54-73 | HononnurensHas | KonTponbHas pabora
OIITHYECKH aKTUBHBIX JlononuurenpHas 1, ri. 1, 1, ril, ¢.35-36
coenunennii (D,L; R,S; c.54-73
p,0). Onpenenenue
CTapIINHCTBA
3aMECTUTEIICH U
MIpaBuUJIa OTpEeIICHUS
KOH(Urypauuu




OINITUYECKU aKTHBHOTO
uentpa. Onpenenexue
KOH(HUTYpaIuu B

MIPOEKIIMOHHBIX

dopmynax. [IpaBuia

OTIpeIeTICHUS

KOH(UTYpAIH 110

[Torano.y.

Jnactepeonsomepus. 0,2 7 OcHoBHas 1, ra. 6, c.112- OcnoBHnas 1, r1.6, | KontponbsHas padota
DHaHTHOMEPBI, ME30- 180 c.180-191

dbopma. OnpenencHue JlononHuTeIbHAS JlonomHuTebHas

YHCJIa ONTHYECKUX 1,11 4,¢.184-192, 1. 8, c. | 1, ru5, ¢.255-257,

HM30MEpOB. 330-346, 1. 11, c. 403-420 | 1, . 10, c. 388-

JlnacTepeoTONHbIE U 400

SHAHTHOTOITHBIEC ATOMBI

u rpynnsl. Perucrpanus

SHAHTHUTOIHBIX ATOMOB

B MOJICKYJIC.

Onpenenenue 0,2 53 OcHoBHnas 1, ri1. 6, 112-191 | OcnHoBnas 1, r1.6, | KontponsHas pabota
a0COTFOTHOM JloroTHUTE TBHAS ¢.150-160

KOH(UTYpaIHH. 1,rm13,c.114-153 JlomonmauTenbHAS

Hccnenosanue 1,11 3, c.123-

T paKIuu 140

PEHTIE€HOBCKHX JIy4eH,
TEOPETUYECKUH pacuer

OIITHUYCCKOT'O BpaIlICHUA.

XumMmudeckas
Koppensmus (CBeACHNE
K CTPYKTYpE C
W3BECTHBIMHU
napameTpami).
duznyeckre METOIHI B
YCTaHOBJICHUH




OTHOCHUTEIbHOMN
KOH(UTypaIuu
(mucniepeus
ONITUYECKOTO BPAIICHHSI,
KOPPEJSIHs METOA0OM
SAMP ¢ ucnonbzoBaHueM
peareHToB CIIBUTa,
Xxpomarorpadudeckue
METO/IbI

Mertobl pa3aeneHus
SHAHTHOMEPOB.
dusnueckue MeTOIbI
(KpucTamM3anus
SHAHTUOMEPHBIX
cMeceil, MeXaHHUeCKoe
paszaenenue
YHAaHTHOMEPOB).
N3buparenvhas
KpUCTAILTU3aIUs,
ACUMMETPHUYECKOE
MpeBpalIeHIe
pareMaroB U TOJIHOE
CIIOHTaHHOE
pacIierieHue.
Paznenenne
SHAHTHOMEPOB
MepeBEICHUEM UX B
JTNACTEPEOMEPHI.
Coenunenus
BKJTIOUCHUS U
pazzieneHue uepes
KOMILJIEKCO-
o0Opa3oBaHmHe.

0,2

10

OcnoBHas 2, 11. 8, ¢. 222-
224, . 25-, ¢. 715-733

1, rm. 7, ¢.207-299
JomomaurensHas 1, ri2,
c.48-68

OcuoBHas 1, ri.
7, c. 280-290,
312-344
JlonomHuTebHas
1, 2, c. 48-68,
71-74

KonrponsHas pabora




Mertobl pa3aenHus
TMAaCTEPEOMEPOB.
Xpomaro-rpadudeckue
METOMBI pa3eNeHHs,
aCHM-METPUYCCKUE
MpeBpaIeHUs
JMAaCTEPEOMEPOB.
DKcTpakuus,
MePEroHKa,
KHHETHYECKOE
pacuieriecHue,
CHEeTIM(PUICCKIE METO,IbI
pasjiencHusl.

OcHoBHas 1, .8, ¢.312-
344, ri. 7, c. 220-250
JononaurenpHas

1, ri. 6, c. 304-306

OcHoBHa# , T'JI.
12, ¢ 541-607
JlomonHuTenbHAS
1, 1. 6, c.262-
281

KonTponbnas pabora

CuHTe3bl
CTEpEOM30MEPOB Ha
OCHOBE TIPUPOTHOTO
XUPAJTHHOTO CHIPBS

0,2

OcnoBHas 2, 111. 8, ¢.220-
226, .11 ¢. 300-305, ri.
7,¢.185-189
JlonmonHUTEIbHA

OcHoBHas 2,
rn.25, c.715-733,
1. 9, ¢ 257-259

KonrponsHas pabora

(cuHTE3BI, HE 1, . 2, ¢.68-76, r11. 7, C. JlomomHUTEIEHAS
3aTparuBaroIINe 26-68 1, rn2, c. 86-87
ONTUYECKH aKTHBHOIO 3.,KOpx, 1992, T. 28,

LIEHTPa, CHHTE3BI C Brim., 9, c. 1930-1953

y9acTHEM ONTHICCKU

aKTUBHOTO IIEHTPA, HO

UYIINE IO CTPOTO

OTpeeICHHOMY

MEXaHU3MYy).

CTpyKTYypHBIN KOHTPOIIb

MIPOTEKAHUS PEAKITUH.

AcnuMMeTpuuecKuit OcHoBHas OcHoBHas KonrtponsHas pabora
CHHTE3 U3 2,118, ¢.222-230, . 22, 2,11.25,c¢.715-
MPOXUPATHHBIX c. 618-631, 1.9, c.257-259 | 733

CyOCTpaToB. JlonoaHuTEeIbHAS JlomomHuTEIbHAS
depMeHTaTUBHBIN 1, rm. 2, ¢.40-87 2,tn2,c. 122-




KaTaJlu3 B CUHTE3€E 2,11.1, ¢.59-68 129

OITHYECKH aKTHUBHBIX 1, . 11, c.403-
COEIUHEHN. 420
IIpumeHeHue

(hepMEHTaTHBHOTO

KaTajausa Jjis

MOJTyYCHUS

(hapMaKoJIOTHICCKU

AKTHBHBIX COEIMHEHMIA.

9 | MeTayutIoKOMITIIEKCHBIT 0,2 OcHoBHas OcHoBHas KonrponsHas pabora
KaTaJlu3 B CUHTE3€E 2,1i1. 11, ¢. 300-305 2,1 7, c.185-
ONTHYECKU aKTHUBHBIX JlonoaHuTEeIbHAS 189
COEIHEHUN U3 1, rn2, ¢.100-106, JlonmonHuTEILHAS
MIPOXUPATHHBIX 2,111.2,¢.94-11, ri. 3, 1, rn7,c.221-222
cyOCTpaToB. c.136-161,rn 4. C142-164 2,tn7,c. 179-
AcuMmMeTrpuueckoe 225
THIPUPOBAHNE UMHHOB
1 HETPEIeITbHBIX
COETMHEHUH.

I'mppupoBanue
KapOOHUIILHON TPYIIIHI
1 aCUMMETPUIECKHE
MIpeBpAICHHS
KETOKapOOHOBBIX
KHCJIOT.
I'mppocumenupoBanue
KETOHOB.

10 | CrepeocenekTuBHOE 0,2 JloTioTHATE TBHAS JomonautensHas | KonTponbHas padota
OKHCJICHHE, 2,1tn4,c.194-203, 1. 5,¢c. | 2,4, c.200-204
o0Opa3oBaHHe yTIEPOI- 207-275, rn. 6, ¢ 320-335 2,16, c. 284-
YTJIEPOJIHBIX CBA3EH. 293
aJbI0JIbHAS 2,1tn.7,c.342-
KOHJICHCAIIUS U 360




CTEPEOXUMUS
IIEperpynnmupoBOK

11

CuHTe3 Turanjos Ui
ACUMMETPUYECKON
UHIYKLIHH IIPU
METAJJIOPIraHUYECKOM
CHUHTE3€

0,1

JononaurenpHas
2,112, c.71-91

3, o
pPEKOMEHIaIuN
nperoaBaTelis

KounTponbnas pabota

12

budenuns n
aTPOIIOU30MEPHSI.
[ukmodansl,
XHpaAIbHBICAHYJICHBI U
reJauoneHel. ONTUYeCKH
AKTHBHBIE COCIUHEHUS
a3oTa, hocdopa,
CTEPEOXUMHUS
KOMILIEKCHBIX
COEJTMHEHU I

JlonomauTEeIHHAS 2, T 6,
c.147-178
1,2, c. 199-222

JlomosiHuTENbHAS
1,119, ¢.245-270
2,117, c. 460-
475

KonrponsHas pabora

13

Bcero yacos:

18

18

1,7

79,3







