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04.05.01 ®ynaamMeHTasbHaAs U IPUKJIaJHAS XUMUS

HanpasienHocts (npo¢uias) OINOIIL:
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Mocksa 2017



Paboyas nporpaMma JUMCLUIIMHBI pa3paboTaHa B COOTBETCTBUM C CAMOCTOATEJIbBHO
ycTaHoBJeHHbIM MI'Y o6pasoBaresbHbIM cTaHfgapToM (OC MIY) pnsa peanusyeMmbix
OCHOBHbIX MpPodeCcCHOHaNbHBIX 00pa30BaTe/IbHbIX IPOrpaMM BbICLIETO 0OpPAa30BaHUSA
0 HampaBJieHUI0 noArotoBku / cnenuanbHocTu 04.05.01 «DPyHpameHTa/bHasA U
NpUKJIaZHasA XUMHUA» (IporpaMMa clieljuajauTeTa), yTBepKAeHHoro npukazoMm MI'Y ot
22 nrona 2011 roga Ne 729 (B pefakuuu npukasoB MI'Y ot 22 Hoa6psa 2011 roga Ne
1066, ot 21 nekabps 2011 roga Ne 1228, ot 30 gekabpsa 2011 roga Ne 1289, ot 27 an-
pensi 2012 roga Ne 303, ot 30 gexkabps 2016 roga Ne 1671).

l'op (rozbl) nprueMa Ha 0OyYyeHUEe

2014/2015, 2015/2016,2016/2017,2017/2018, 2018/2019




1. HauMeHoBaHWe AUCHUILINHBI (MoAyJs1) CleqnpakKTUKyM «MeAMIMHCKAsA XMMHS U TOHKUA OpraHU4YeCKUd CUHTE3»
2. YpoBeHb BbICLIIETO 060PAa30BaHUS — CHEL{UAIUTET.

3. HanpaBsienue nogroroBku: 04.05.01 ®yHaamMmeHTa/ibHasA M NPUKIAZHAA XUMMUAL.

4. MecTto aucuumninHbl (MoAyss) B cTpykType OOII: BapuaTuBHas yactb OOII, 60k I1/.

5. [lnaHupyeMble pe3y/bTaThl 00y4YeHHUs N0 IPAaKTHUKe, COOTHECEHHbIE C IJITaHUPYEMBbIMU pe3yJibTaTaMU OCBOEHUsI 060pa3oBaTeIbHOW Mpo-
rpaMMbl (KOMIIETEHIIUSIMU BbIITYCKHUKOB)

KoMneTreHnnus IlnanupyeMble pe3y/ibTaThl 06y4YeHHsI 10 AUCHUITIMHE (MOAYJII0)

OIIK-3.C. Cnoco6HOCTb UCN0Jb30BaTh METO/AbI PETH- YMeTb: NpOBOAUTH 00PAbOTKY 3KCIIEPUMEHTANbHbBIX JaHHbBIX, 00001aTh NOJy4YeH-
CTpalUu U 06pabOTKH pe3yJIbTaTOB 3KCIIEPUMEHTOB, B | Hble Pe3yJIbTaThl

TOM UYMCJIEe, IOJTYYeHHBIX HAa COBPEMEHHOM HayYHOM
060pyZ0BaHUH

CIIK-3.C CnocoOHOCTb K yCTAaHOBJIEHUIO CTPOEHUS CO- | 3HATh: OCHOBHbIE METO/ibl /J0KAa3aTeNbCTBA CTPOEHHUS BELEeCTB AJIs1 MOCJAEeAYIOLETO
e/IMHEeHUH /i1 OUOTEeCTUPOBAHUSA U OTOOPY COejHEe- | OUOTECTUPOBAHUSA

HUU-JIUAEPOB METOIOM BUPTYaJIbHOIO CKPUHHUHTA YMeTb: onpeiesisiTh CTPYKTYpbl BellleCTB (B TOM YHCJe JIeKapCTBEHHBIX CyOCTaH-
[[MI) HAa OCHOBaHUU JlaHHbIX IMP cnekTpockonuu

ByiiaaeThb: HaBbIKaMU pPabOThI C MPOCTEUIIMMU MPOrpaMMaMU BUPTYaJbHOTO CKpPH-

HUHTa
CIIK-4.C BiiageHue TeopeTU4€CKUMU U IPAKTUYECKU- | 3HATh: OCHOBHbIE MOJAXOJbl K CHUHTE3Y M OYUCTKEe BelLleCTB [Ji MOCHe[YyIOILero
MU HaBbIKaMU CUHTE€3a OpTaHU4YeCKUX BeIleCTB C 0- 6HMOTECTUPOBAHUSA

TeHIUaJIbHOU PU3MO0JIOTUYECKON aKTUBHOCTbIO, UC- YMeTb: pea/iM30BbIBaTh CXEMbl CHHTE3a NOTEHIMA/IbHbIX PU3UO0JIOTHUYECKH aKTUB-
M0JIb30BaHMe UX MPHU pellleHUH 3a4a4 npodeccuo- HbIX BEIIECTB

HaJIbHOM JeATeJIbHOCTH BiageTb: HaBbIKaMU BOCIIPOM3BeleHUs] U3BECTHbIe MEeTO/IUK CUHTe3a PU3UO0JIOTH-

Ye€CKH aKTHUBHBIX BellleCTB

6. 06'beM JUCLMIJIMHBI B 3a4€THBIX eIMHUIIAX C yKa3aHWeM KOJIM4YeCTBa aKaJleMUYeCKUX UM aCTPOHOMHUYECKHUX YacoB, Bbl/leJIeHHbIX Ha
KOHTAKTHY0 paboTy 00y4yaloluxcs ¢ npenojiaBaTesieM (10 BUJaM y4eOHbIX 3aHATHN) U Ha CAMOCTOSITEJIbHYI0 Pab0Ty 00y4aloIUXCs:




06sem ducyunauHsl (Mody/as) cocmasasiem 8 3auemHblx eJuHUYbL, 8ce2o 288 wacos, us komopuix 212 wacos cocmasisiem KOHMakmHuas paboma
cmydenma c npenodasamenem (186 yacos — npakmuueckue 3aHamusi, 24 yaca — UHOUBUJYANbHbIE KOHCYAbMayuu, 2 4aca — NPOMe*ymo4Hbll
KOHMpOo/1b ycnegaemocmu), 76 4acog cocmas.isiem camocmosimenbHas paboma cmyodenma.

7. BxoaHble TpebOBaHUS /I OCBOEHUS AUCHUIIJIMHBI (MOAYJIs), IpeJBapUTe/bHbIE YCI0BUS.

Ob6yuarouuiics AoKeH

3HaTh: OCHOBHbIE €CTECTBEHHOHAY4YHbIe JJUCIUILJIMHBI B paMKaxX 06pa30oBaTe/JIbHON MporpaMMbl 6aKkaJiaBpa, rJIaBHbIM 06pa3oM, opraHuye-
CKYI0 XUMHI0, HEOPTAaHUYECKYI0 XUMHUIO U aHAJIUTUYECKYI0 XUMHIO

YMeTh: 110/1b30BaThCsl XUMUYECKOW JINTEPATYPOH U COBPEMEHHBIMU HHTEPHET-pPECYPCAMU

BiageTh: 6a30BbIMM HaBbIKaMH CUHTE3a M aHaJIM3a OPraHUYeCKH BellleCTB, paboThl C KOMIIbIOTEPHBIMU NMPOTpaMMaMHU

8. CozepkaHUe AUCHUIIMHBI (MOAYJIs), CTPYKTYPUPOBAHHOE 110 TEMaM.

HaunMeHoBaHHue U KpaTKoe coaep- | Bcero B TOoM uucie
»KaHMe pa3/ie/IoB U TeM AU CIUII- (9acser) _
JIHBI (MOAYIf), KoHTaKkTHas pa6oTta (pa6oTa BO B3aMMOJelCTBHH C Ipeno- | CamocTroATe bHas pa6o-
/laBaTeJsieM), 4achbl Ta 00y4YaloUIerocs, 4achl
dopma npomeKyTO4YHOIM aTTECTA- W3 HUX U3 HUX
[IMHY N0 AUCHMILUINHE (MOAYJII0)
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Tema 1. MeTo/ibl aHa/IM3a CTPYKTYP 56 36 8 44 12 12
$1310JI0rMYeCcKH aKTUBHBIX Be-
IleCTB.




Tema 2. MeTo/ bl BUPTYaJIbHOT'O 18 14 14 4 4
CKpPUHUHTA /5 IOKMCKA COeIMHEHU -
JIUJEPOB

Tema 3. [I[puMeHeHUe KaCKaJHbIX pe- 62 36 8 44 12 6 18
aKIM¥ B COBpPEMEHHOMW OpraHuye-
CKOU XMMUH

Tema 4. Peakyuu Muxassis Kak cTpa- 48 36 36 12 12
Teruyeckasi peakius B IoJHOM Op-
raHU4YeCKOM CHUHTe3€e MPUPOSHbIX

00'bEKTOB

Tema 6. CoBpeMeHHbIe METO/bI CO3- 62 36 8 44 12 6 18
JlaHUS YIJ1epOoJ-yI1epoJHOH CBA3U

Tema 5. MeTo bl CHHTE3a 3HAHTHO- 40 28 28 6 6 12
MEPHO YUCThIX COEJUHEHUN

[IpoMexxyTO4YHasa aTTecTalus 3a4yem 2 2 2

HUToro 288 186 24 2 212 76

9. O6pa3oBaTe/ibHbIe TEXHOJIOTUH:
-IpUMeHEeHHE KOMIIbIOTEPHBIX CUMYJISITOPOB, 00paboTKa AJaHHBIX HA KOMIIbIOTEPAX, UCI0JIb30BaHUE KOMIIbIOTEPHBIX IPOTpaMM,
yIpaBASLUX IPpUOOpPaMU;
-penojaBaHue AUCLUIIIKMH B GopMe aBTOPCKUX KYPCOB [0 NpOrpaMMaM, COCTaBJIEHHbIM Ha OCHOBE pe3yJ/IbTaTOB UCCA€eL0BaHUH Ha-
Y4YHBIX Ko MI'Y.

10. Yye6HO-MeTOAUYECKHME MAaTepPHUaJIbI AJIS CAMOCTOATE/IbHON PaGoThl N0 AUCHUIIMHE (MOAYJIIO):
1. U.3. HudanTtses, [1.B. UB4enko. [IpakTudeckuit kypc cnektpockonuu IMP. MeToguueckas paspaboTtka. M., 2006, 200 c.
2. CnexkTpockonus SIMP B ¢papmanieBTUYecKOM aHaiu3e. XUM.-papM. kypH. 1990. T. 24, NeNe 4,5. Xum.-papm. xkypH. 1991. T. 25, NeNe6,7,8,

10. XuM.-papm. xkypH. 1992. T. 26, NeNe 4, 5.
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3. M.A. IOpoBckas, A.B. KypkuH, H.B. JlykauieB. XuMus apoMaTUYECKUX FeTEPOLMKINYECKUX COeIMHeHNH, MeToqr4ecKas
paspaboTka, M. 2007, 50 ¢
4. B.A. Cmur, A /I. lunbmaH. OCHOBBI COBPEMEHHOTO OpraHuyeckoro cuHte3a. bunom Jlabopartopus 3uanuit, 2009, 750 c

11. PecypcHoe o6ecnieyeHue:
e [lepeyeHb OCHOBHOM ¥ BCIIOMOraTeJbHOM Yy4eOHOU IMTEPATyphbl KO BCEMY KYpPCY
OcHOBHafA JiuTEepaTypa
1. NMR spectroscopy in pharmaceutical analysis (eds. U. Holzgrabe, I. Wawer, B. Diehl). 2008, Amsterdam, Elsevier Science, 2008, 528.
2. /1. Mapu. Opranuydeckas XuMus. Peakiivuu, MexaHHU3Mbl U CTPYKTYypa (4 ToMma), Mup, 1987, 1520 c

JoMOJTHUTE/IbHASA JIMTEpaTypa

1. Ch. Dickson. Medicinal Chemistry Laboratory Manual (investigations in biological and pharmaceutical chemistry). CRC Press, N.W. Boca
Raton, Florida, 1999, 215 c.
2. P.Vogel, K.N. Houk. Organic Chemistry: Theory, Reactivity and Mechanisms in Modern Synthesis John Wiley & Sons, Inc., 2018, 1678

06opyaoBaHUe, KCII0JIb3yeMOE NMPU BbINOJIHEHUH 334 ClIelIpaKTUKyMa:
Becbl Adventure Ohaus RV 214 - 1 wt.; Becbt VIBRA HTR-220CE - 1 wt.; UcnapuTtens poropubiil IKA RV10 - 2 miT.; Mewasika MexaHu-
yeckas IKA RV16 - 8 miT.; Memanka maruutHast IKAC-MAGHS10 - 8 wit.; Memasika marHuTHaasMM-J1B-24(KuTaii) - 7 wit.; Hacoc Baky-
yMHbIA Vacuumbrand RE-6 - 1 wiT.; PedppaktomeTp - 1 miT.; CiekTpodoTomeTp - 1 miT.; KomneroTep Pentium 4 - 1 wit.; Jlamna YO - 1
wT.; [[pubop A/ onpeesieHUs1 TeMIepaTyphl MJ1aBJaeHUs - 1 1WT.
XonoaunbHUK - 1 wiT.; KoMmnetoTep Pentium 4 - 1 wiT.; Becbt Adventure Ohaus RV 214 - 1 wt.; Becbt VIBRA HTR-220CE - 1 wrt.; Ucna-
putesib poTtopHbii IKA RV10 - 2 miT.; Mewanka mexanudeckasi IKA RV16 - 8 wit.; Memanka marautHas IKAC-MAGHS10 - 8 wrt.; Me-
maJsika MaruutHasgs MM-JIB-24(Kuraii - 7 witT.; Hacoc Bakyymubiid Vacuumbrand RE-6 - 1 wiT.; Peppaktomerp RMT - 1 wiT.; Ciektpodo-
ToMeTp - 1 T.; XOJI0AUIBbHUK - 1 LIT.
Memanka mexaHudeckast IKA RV16 - 8 wt.; Memasnka marauTHas IKAC-MAGHS10 - 8 wit.; Memasnka marHuTHast MM-J1b-24(KuTaii - 7
wT.; Xo0AuAbHUK - 1 wT.; KomnbioTep Pentium 4 - 1 wit.; CnektpodoTomeTp - 1 wiT.; Becbl Adventure Ohaus RV 214 - 1 wrt.; Becbl
VIBRA HTR-220CE - 1 wiT.; UcnapuTenb poTopHbiii IKA RV10 - 2 mrT.; Hacoc BakyyMHbi Vacuumbrand RE-6 - 1 wiT.; PeppakTomeTp - 1
IIT.
CnektpodoTtomeTp - 1 wiT.; KomneroTep Pentium 4 - 1 wt.; Peppakromerp RMT - 1 wiT.; Becbl Adventure Ohaus RV 214 - 1 wrt.; Ucna-
putesib poTtopHbii IKA RV10 - 2 miT.; Mewanka mexanudeckasi IKA RV16 - 8 wit.; Memanka marautHas IKAC-MAGHS10 - 8 wrt.; Me-
maJsika MaruutHass MM-JIB-24(Kuraii - 7 it.; Hacoc Bakyymubiid VacuumbrandRE-6 - 1 wT.
KomnbioTep Pentium 4 - 1 wt.; CnektpodoTomeTp - 1 wiT.; Pedppakromerp RMT - 1 miT.; Hacoc Bakyymubiit Vacuumbrand RE-6 - 1 wiT,;
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12. AA3bIK npenojgaBaHUsA — PYCCKUU

13. [IpenogaBarenu: noueHT KypkuH AsnekcanZp ButanbeBud, M. Hayd. coTp. 3edupoB Hukosail AsrekceeBUY.

®oHBbI OLEHOYHBIX CpeAacCTB, Heo06XoauMble AJIS1 O eHKH pe3yJjbTaToB Oﬁy‘{eﬂﬂﬂ

O6pasibl OI[EHOYHBIX CPE/ICTB /JIs1 TEKYILEro KOHTPOJIS yCBOEHUS MaTepHasia U MPOMeXKyTOYHOHM aTTecTalUM - 3k3aMeHa. Ha sk3ameHe npo-
BepsAeTCs AOCTUKeHHe NPOMeXYTOYHbIX MHAUKAaTOPOB KOMIIETeHIIMM, IepeyHCIeHHbIX B I1.5.

Bompochsl K 3a4eTy:

1. MeTog cnextpockonuu AMP H ns14 onpesiesieHNs CTPYKTYP JieKapCTBEHHBIX U NOTEHIMa/IbHbIX GU3M0JI0rMYeCKH aKTUBHBIX BelleCTB.
2.MeTog, cnektpockonuu AMP 13C nis onpefiesieHUs CTPYKTYP JieKapCTBEHHbIX U OTEHLMAIbHbBIX GU3U0JIOTHYECKU aKTHBHbBIX BELeCTB.

3. Metoabl UK cnekTpocKONHUU U Macc- CIEKTPOMeTePUH AJ1s1 onpeJieJieHUs CTPYKTYP JIeKapCTBEHHBIX U OTeHIMalbHbIX QU3N0J0TUYECKU
aKTUBHBIX BelleCTB.

4. OnpeziesleHue CTPYKTYPHI BellleCTBa 110 3a/JaHHbIM IIpeno/iaBaTesieM 6pyTTo-GpopMyJie U CIeKTPaJIbHbIM JaHHBIM.

5. OnpejesieHne CTPYKTYpHI BellleCcTBa N0 3aZlaHHON NpenojaBaTesieM 6pyTTo-GOpMyJie U CAaMOCTOSAATEIbHO 06paboTaHHbIM CIIEKTPaJIbHbIM
JlaHHBIM.

6. Bb160p coelMHEeHMA MeTOL0M BUPTYa/IbHOTO CKDUHUHTIA U3 33/JaHHOM IIpenoAaBaTesieM 6a3bl CTPYKTYP U MOJIEKYJISIPHOW MUILIEHH.

7. Bb160p coeiMHEHHUS MeTOJ0M BUPTYaJbHOIO CKPUHUHIA U3 COOCTBEHHOW 6a3bl CTPYKTYpP M 3aJlaHHOM IpernojaBaTesieM MOJIEKYJISPHOU
MUILLIEHHU.

8. MeTo bl 06pa3oBaHUsA yI1epoA-yIJepoJHON CBA3U C UCN0JIb30BaHUEM KaTa/iM3a KoMILlekcaMy najanaguda (Peakuusa Ctunne, Cysyky, Co-
HOTAIUPbI)

9. Ucnosib30BaHMe a30TCOAepKALMX NPOU3BOJHBIX aJIbJleTUZ0B U KETOHOB /Il 00ecrie4eHus XeMO-, peTrHo- U CTepeoCceJIeKTUBHOCTH peak-
MU 0-aJIKUJIMPOBAHHUS.

10. AnbponbHas peakuus. OCHOBHBIM Y KUCJbIM KaTaau3. JINTUEBble €HOJISTHI U CUJIWJI0BbIe eHoAThI (Peakuusa Mykasamel). [luactepeoce-
JIEKTUBHOCTb, aCUMMETPHUYECKUM KaTa/In3, BCIOMOraTe IbHble peareHThl IBaHca. OpraHoKaTaimus.

11. Peaknus Muxaans. Akuentopbl Muxassis B peakLUsIX C reTepoaTOMHBIMU HyK/1eodpuaaMu U C-HykyieodusaMu. CeJleKTUBHOCTD NpUCOe-
JIMHEeHWA KapOaHUOHHBIX peareHToB. KaTaiuTuyeckasa accuMeTpuieckas peakiyusa Muxasisi.

12. [leperpynnupoBka Knsaiizena u neperpynnupoBka Koyna kak npuMepsl KaCKaJHbIX peakKliui. OCHOBHbIe 3aKOHOMepHOCTH. KoMbHMHanuu
CUIMaTpPONHBIX IeperpynnupoBoK. CUrMaTpoONHble NeperpynnupoBKY B 6MOXUMHUYECKUX NTpoLeccax.
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MeToauyecKkue MaTepuasibl AJis NPOBeAEHUA NPOLEAYP OLeHUBAHUA Pe3yJbTaTOB 00y4YeHUA
[[Ikasia olleHMBaHUS 3HAHUW, yMEHUW U HABBIKOB SIBJISIETCS €JMHOM /ISl BCeX AUCLUIIMH (IpUBeJeHa B TabJIULe HUXKE)

IIKAJIA U KPUTEPUHU OUEHUBAHHUA PE3YJIbTATA OBYYEHHUA no aucuunivive (MoAyJii0)

OneHka 2 3 4 5
PesysibTaT

3HaHud OTcyTcTBUE @®parmeHTapHble 3HAHHUA O611ue, HO He CTPYKTypupoBaHHble | CdopMUpOBaHHBbIE CUCTEMATHUYe-
3HaHUU 3HaHUA CKUe 3HaHUud

YMeHuga OTcyTcTBUE B uesiom ycnemHoe, Ho He | B 11e/10M ycneniHoe, HO coZieprkaliee YcnelHoe U cucteMaTUuyeckoe
yMEHHUM CHCTeMaTHYeCKOe YMeHUe OTJeJibHbIe TPo6esbl yMeHHe (10- yMeHHe

NyCKaeT HETOYHOCTU HENPUHIUIHU-
QJILHOTO XapaKTepa)
HaBnbiku (BJ1a- OTcyTcTBUE Hasinuyue oTaesbHBIX Ha- B nesioM, copMUpoBaHHbIE HABbI- CdopmupoBaHHbIE HABBIKY, IPU-
JleHus) HaBLIKOB BBIKOB KM, HO HE B aKTUBHOU dopMe MeHsieMble NIPY pellleHUH 33/1a4
PE3YJIbTAT OBYYEHHUA ®OPMA OLIEHUBAHHUA

Mo AUCHUIIMHE (MOAYJII0)

3HaTh: OCHOBHbIE METO/Ibl /I0OKa3aTeJbCTBA CTPOEHUSI BEILECTB JJ1s IOCJAEeAYI0Lero 6MOTeCTUPOBa-

HHUA

3HaTb: OCHOBHbIE MoAXoAbl K CHHTE3Y M OYHMCTKE BEIEeCTB AJIA IMMOCJIEAYIOIETro 6I/IOTeCTI/IpOBaHI/IH

MepONpPUATHUSA TEKYLLEro KOHTPOJIS
yCrneBaeMOCTH, YCTHBIH OIpOC Ha 3a-
4yeTe U NIPU cayde 3aa4u

YMeTh: IpOBOAUTH 00pabOTKY IKCIIepUMEHTA/IbHBIX JJAHHBIX, 000011[aTh [10Jly4eHHbIe pe3y/bTaThl
YMeTh: onpeZiesiiTh CTPYKTYPhI BeleCcTB (B TOM YHMCJle JIeKapCTBEHHBIX CyOCTaHLMM ) Ha OCHOBa-
HUU JaHHbIX AMP cniekTpockonuu

YMeTh: pea/IM30BbIBATh CXeMbl CHHTE3a NOTEeHIMaIbHbIX QU3U0JIOTUYECKH aKTUBHBIX BELECTB

MepONpUATHUSA TEKYLEro KOHTPOJIS
yCrneBaeMOCTH, YCTHBIH OIpOC Ha 3a-
yeTe U NIPU cAade 3a/a4u

Bis1ageTh: HaBbIKaMU pabOThI C NPOCTEUIINUMHU NPOrpaMMaMHu BUPTYaJbHOI'0 CKpUHUHTA
Bis1ageTh: HaBbIKaMU BOCIIPOU3Be/leHUsI U3BECTHbIE METOAUK CUHTE3a PU3UO0JTO0TUYECKH aKTUBHBIX

BeILlECTB

MEpPONPHUATUS TEKYILET0 KOHTPOJIS
yCIleBaeMOCTH, YCTHBIM ONPOC Ha 3a-
yeTe W NIPU cayve 3a/la4u




