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1. Henu ocBOeHMs y4eOHOM TUCITUTNIMHBI

B pe3ynbrare ocBoeHuss y4eOHOM JIUCHMIUIMHBI XHMHS  XeJaTo00pa3yroumx
OpPraHUYECKUX COSAMHEHUN 00yYaromuics JODKEH:

- OIMCaTh TEOPETUYECKHE OCHOBBI OOPA30BaHUS METAJUIOKOMIIEKCHBIX OpPraHMYECKHX
coeMHEeHUN W (opMyIMpOBaTh NMPUHLMIBI aHATU3a CTPYKTYPhl OPraHHMYECKUX COCTUHEHUI
CHOCOOHBIX K XeJIaT000pa30BaHUIo.

-pa3zpaboraTh OOIIME MOAXOABl K PEIICHHIO BOMpOCa O IUIAHWPOBAaHUH MU BbIOOpE
HauOoyiee 1eNecooOpa3HOro IyTH CHHTE3a XellaTooOpa3yroIuX M METaIOKOMIIEKCHBIX
OpraHUYECKUX COCJUHEHUH, II0Ka3aTb OCHOBHBIE COBPEMEHHBIE IIOAXOABl K HM3YYCHHIO
CTPOEHUS U CBOICTB XeIaTo00pa3yoIMX U METATUIOKOMIIEKCHBIX OPIraHUYECKUX COeIMHEHUH

- TIEPEYUCIIUTh OCHOBHBIC COBPEMEHHbIE (PU3UKO-XUMHUYECKHE METO/Abl aHajJn3a
XeJIaTo00Pa3yoUIMX U METAUIOKOMIIEKCHBIX OPraHMYECKUX COEAMHEHHH.

- OIIMCaTh METOJAbl KBAHTOBO-XMMHUYECKOIO MOJEIUPOBAHUS HOHHBIX M TayTOMEPHBIX
IPEBpALCHUH XeaaToo0pa3yolMX OPraHMUeCKUX COCIMHEHUH, a TaKKe UX MEeTaJUIOXEIaTHBIX
LIUKJIOB C UCIIOJIb30BAHUEM COBPEMEHHOTO NIAKETA IPUKIIAIHBIX IPOTPaAMM.

- IIPOTHO3UPOBATH BO3MOXKHBIC obnacTu IMPUMCHEHUA MCTaJNIOXCIIATHBIX OPraHn4YCeCKuX
COETMHEHHH.

2. MecTo y4eOHO# THCHUTLIMHBI (MOAYJIsI) B CTPYKTYpe MPOrpaMMbl aCIMPAHTYPbI

JucuummimHa XuMus XeJIaTo00pa3yIonMx OpraHuIecKiX COSIMHEHUHN BKIIFOUEHA B YacTh
2.1 Jucuunnunsl (Moxyiun) O6pa3oBaTeabHOr0 KOMIIOHEHTa, ceMecTp 4.

JucuummHa 6a3upyercs Ha 3HAHUSIX, YMEHUSX U HABBIKAX, MOJTYYSHHBIX IIPH OCBOCHUH
OPEIbIAYIINX JUCIUIUIMH: METOJbl CHHTE3a KpacuTelieH ¢ 3aJaHHBIMH CBOWCTBAMH; XHMHSI
TeTePOIMKINYSCKUX coennHeHn; COBpPEMEHHBIC WCTOYHHKH XUMUYCCKOW WHGPOpPMAIUU U
OCHOBHBIE METOJIbI €€ U3BieYeHUs; OCHOBBI CYNIPAMOICKYISIPHONU XUMHH.

3. IlmanupyemMsble pe3yJbTaThl 00y4eHHS 0 JUCHHIINHE

Tabauua 1
TexHonoruu
Pe3ynbraTe! 00ydeHus Kpurepuu pe3ynsraTtoB o0y4ueHus
(dbopMupoBaHust
3HaTh: COBPEMEHHBIE Hay4YHble JIOCTIDKEHUS U
TEH/ICHIIUH PA3BUTHSA B 00JIACTH XeIaTO00Pa3yoImuX
U METaJNIOKOMJIEKCHBIX OPTraHUYECKHX COEIUHEHUIL:
HOBBIE MOAXOABI K BBIIEICHUIO, CUHTE3Y U OYHCTKE nexrwa (J1),
COCJIMHEHHUI; METO/Abl YCTAaHOBIIEHUS CTPYKTYPHl | NPAKTUYECKUE 3aHSATHUS
CHOCOOHOCTh K KPUTHYCCKOMY | COCTUHCHUH, METO/JIbI HCCIEIOBaHUS (I13)
aHaAINU3Y u OIICHKE | KOMILIEKCOOOpa3yromIei CocoOHOCTH CaMOCTOSITENIbHAS
COBPEMEHHBIX HAyYHBIX | XelaToOOpa3yIoluX COEAMHEHUH; METOJIOJIOTHIO paborta (CP)
JIOCTUKEHUHM, TEHEPUPOBAHUIO | KOMIUIEKCHBIX HAaY4YHBIX HCCIIEJOBAHUA B CBOEH
HOBBIX HJEW TpU pENIeHUH | MPEAMETHON o0nacTd, BKIIOYAs HWCCIEIOBAHUS
HCCIIEI0BATEIBCKUX U | MeXIUCIUIUIMHAPHOTO XapaKTepa.
MPAKTHYECKUX 3a7a4, B TOM | YMeTh: MIPOEKTUPOBATH KOMITJIEKCHBIC

YqHUuCJIC B Me)KZ(HCHHl'[J'[I/IHapHBIX
o0macTax

HCCIIEAOBAaHUA, B TOM YHCJIEC MCKIUCHUITIIMHAPHBIC,

Ha OCHOBE LEJIOCTHOTO CHUCTEMHOIO HAay4HOIrO
MUPOBO33PEHUSL.
Baapers: OCYILECTBIIATh KOMILIEKCHBIE

HcCIeA0BaHNM, B TOM YHCJIC MCKIUCHUIIIIMHAPHBIC,

Ha OCHOBE LEJIOCTHOTO CHUCTEMHOIO HAay4HOIrO
MUPOBO33PEHUSL.
CIIOCOOHOCTh CaMOCTOSITENIBHO | 3HATB:  COBPEMEHHBIC  OKCIIEPUMEHTAIbHBIE U

OCYILIECTBIIATh Hay4HO-
UCCIIENOBATEIBCKYIO
JACATCIBbHOCTD B
COOTBETCTBYIOIIEH

npodecCHOHANBHON 001aCTH

TEOPETUYECKHE METOJbl HCCIeNOBaHUS B 00JIACTH
XEJIaTo00pa3yoIux u METAJIJIOKOMJIEKCHBIX
OpPTaHWYECKUX COEAMHEHUH; CIOCOObI, METOABI M
TEXHOJIOTMU HaY4YHBIX MCCIIEIOBAaHUM.

Ymerh:  chopMmynmpoBaTh  3aJadyd  HAyYHOTO

MPaKTUYCCKUEC 3aHATHUA

(I13)




UCII0JIb30BaHHEM
COBPEMEHHBIX METOJIOB
UCCIIEI0BaHUS u
nH(OpMaLMOHHO-
KOMMYHHUKaIMOHHBIX
TEXHOJIOTuil

HCCIIEIOBAaHMsI B 00JAacTH HAINPaBICHHOTO CHHTE3a
XeIaToo0pasyroumx u METaJUIOKOMIIEKCHBIX
OpraHHYECKUX  COEAMHEHMH ¢  IIOJE3HBIMU
CBOMCTBAaMH HJIM HOBBIMH CTPYKTYpPaMHU W BHIOpaTh
HEO0XOAUMBIE METO/bl UX PELICHUS.

Baanets: CHOCOOHOCTBIO CaMOCTOSTENIbHO
OCYIIECTBIISATH Hay4YHO-HCCIIEI0BATEIBCKYIO
JeATEbHOCTh B MpeIMETHOM obuacty;
nH(pOpPMaNNOHHO-KOMMYHHKAITHOHHBIMHU
TEXHOJIOTHSIMU TIPH PEHICHUHN TTOCTaBJICHHBIX 33/1a4.

CaMOoCTOSATENbHAS
pa6ora (CP)

TOTOBHOCTh OpraHU30BaTh
paboTy  HCCIeq0BaTEIbCKOTO
KOJUIEKTHBA B 00JaCTH XMMHUH
U CMEKHBIX HAyK

3HaTh: TpeaMeTHYr0 — 00J1acTh M METOABI
HCCIICIOBAaHUA B 00JacTH COOCTBEHHBIX HAYYHBIX
HUCCIIEIOBAHUM.

Ymerh: OpraHU30BaTh paboty MaJioro
HCCIICIOBATEIILCKOTO KOJUICKTHBA B IMPEIMETHOM
o0NacTH;  MPEeaympexaaTh ¥  KOHCTPYKTUBHO
paspemarb ~ MEKIMYHOCTHBIC — KOH(DIUKTHI B
poheCCUOHATIBHOMN NeATeIbHOCTH;

Biamerh: CcrocoOHOCTBIO OpPraHU30BaTh pabOTy
HCCIIEN0BATENLCKOIO KOJUIEKTUBA B 00JIACTH XUMUU
1 CMEXKHBIX HayK.

CaMOCTOSTENIbHAS
pabota (CP)

TOTOBHOCTh K
NPENoIaBaTENbCKOM
JEATEeIBHOCTH IO OCHOBHBIM
00pa3oBaTeIbHbBIM
nporpammam BBICIIIETO
00pa3oBaHUS

3HaTh: COBPEMCHHBIC oOpazoBarenbHbIE
TEXHOJIOTUH ¥ TEXHOJIOTHU O0YYIEHHUS OPraHNIeCKOMH
XVMHH; CYIIHOCTh, METOIOJIOTHYECKYI0 OCHOBY,
CTPYKTYPY W OCHOBHBIC IIPHHIHIIBI ITOCTPOCHUS
TEXHOJIOTHH, TpeOOBaHUS, TNpEeNbIBISIEMbIE K
TEXHOJIOTHSM 00yUeHHUs;

YMeTh: aHaAMM3UPOBATh METOAWYECKHE MOJCIH,
METOJMKH, TEXHOJOTHM U TpPHEMBbl OO0ydYeHHs,
TEH/ICHIIUM U HallpaBJIEHUs Pa3BUTHUS 00pa30BaHUA B
MHpPE M aHaJIM3UpPOBaTh  pe3yibTaThl  HUX
UCTIONB30BAaHMA B 00pa30BATENFHBIX 3aBEICHHUAX
pasNMYHBIX ~ THUINOB;  pa3pabarelBaTh  y4eOHO-
METOIMYECKOe OOecredyeHue Uil  JAUCHUIUTHHBL
OpraHnvecKas XWMHs;  HPOEKTHPOBaTh y4eOHbIC
3aHATHS 110 OPraHMYECKON XUMHH.

Baanerts: HaBBIKaMH (opmupoBaHus B
HeIarOTHIECKUX KOJIJIEKTHBAX MO3UTHUBHOTO
NCUXOJOTMYECKOTO0  KiIMMaTa W AITHUYECKUMU
HOPMaMH B TpPO(ecCHOHAIBHONH JesITeIbHOCTH;
KyJIBTYpOi MBIIIUICHUS, CIIOCOOHOCTBIO K
BOCHPUSITHIO, aHAIN3Y, 00001IeHn0 nHGopManuy B
obyacTh  TPaJMIMOHHBIX W  HETPaJUIMOHHBIX
TIe/IarOTHYECKUX TEXHOJIOTHH.

CaMOCTOSITENbHAS
pabota (CP)




3HaTB: onmcaTh TEOPETUYECKMX OCHOBBI 00Opa3oBaHUS nexuu (JI),
METAUVIOKOMJIEKCHBIX ~ OPraHWYeCKHUX  COCIUHEHMH M | IpaKkTHYECKHe
(hopmynupoBaTh TPUHLIUIIBI aHaM3a CTPYKTYPBI 3anstus (I13)
OpraHUYecKuX COCIMHEHU CIOCOOHBIX K | caMocTOsITeTIbHAs
CIIOCOOHOCTD )
XeIaTo00pa30BaHUIO; OOBSICHUTE OOIIKE TOAXO/IBI K PEIICHUIO pabota (CP)
CaMOCTOSITEIILHO
BOIlpocCa O  IUIAHUPOBaHMM W BbIOOpe  HamOosee
TUIAaHUPOBATh
. [IETIECO00PAa3HOTO  MyTH  CHHTE3a XENaTooOpasylommux |
MHOTOCTYTICHYATbIH  CHHTE3 o
METaJUNIOKOMIICKCHBIX OPIaHHYECKHX COCIMHEHUH.
CIIOKHBIX 10  CTPYKType
. YMeTh: CIIOCOOHOCTh K KPHUTHYECKOMY aHAIM3Y M OLCHKE
OpraHHYECKUX COSIUHCHUI C .
COBPEMEHHBIX  HAay4YHbIX  JOCTIDKEHHH B 00JacTH
UCIIONIB30BAaHHEM
XeJIaTo00pas3yoNX W METaJUIOKOMIICKCHBIX OpPraHMYeCKHX
dhdexTuBHBIX  NpeKypcopos COCNMHEHUH; c(hOopMyIHpOBAaTE HaydyHyIO mpodieMy B
Y OUIIIUHT-0JI0KOB; A . PMYyJTHP YAy P Y
n3y4aeMo 00JaCTH U MPEIOKHUTH ITOJXOJIBI K €€ PEIICHUIO.
Baagers: MeTomonorueii NomyydeHus1, aHaIu3a U IPUMEHEHUS
X€J1aToo0pa3ylonuX ¥  METAUIOXENAaTHBIX OpraHHYeCKHX
COCIMHEHUH B HayKe U TEXHHKE.
3HaTB: COBpEMEHHBIE METOJbl MCCIIEIOBAaHHS B MPEIMETHOMN nexkuun (JI),
yMEHHE TPaMOTHO BbIOMpaTh
obnacTu: CHHTCTHYCCKUC METOAbI B XUMHHN MPaKTUICCKUe
Y TIPAaKTUYECKH MCIOJIB30BATh
XeJ1aTo00pa3youMX U METAIOKOMIEKCHBIX OPraHUYeCKHX 3anatus (I13)
COBPEMCHHBIC TpUEMbI .
COCITMHCHUI; CaMOCTOSITeIIbHAS
TOHKOT'O OPraHUYeCcKOro
. | YMerh: BBIOpaTh HEOOXOAWMBIC METOIBI WCCICHAOBAHHA H pabota (CP)
CHHTe3a, XUMHYECKOH .
000CHOBATh MX MPUMEHHUMOCTb Ul PELICHHS ITOCTAaBICHHOM
TEXHOJIOTHH, .
3a/1a9¥ B 00JIACTH OPraHUYECKOW XUMHUH
9KCIIEPHUMEHTAIBLHOTO
Baagerp: oOmMMH TOAXONAMH K  pELICHHIO — 3ajad,
000pyIOBaHHA TUTSE
. BOCIHPOM3BOJAAININE CUTyalluU, BCTpCUAOINIUECA B IIPAKTUKE
JOCTHUKCHUSA IMOCTaBJICHHOU -
LCITH MHOI'OCTaJJUHHOI'O CHHTE3a KOHKPETHBIX OPraHn4CCKux
’ COEIMHEHUI
3HaTBh: OCHOBBI NPUMEHEHUsS (UIMKO-XUMHUYECKUX METO/I0B neximu (JI),
UCCIIEIOBaHMUS ULt OIpeeIeHUs CTPYKTYPHI | TIPaKTUYECKHE
XeJ1aTo00pas3youMX U METAIOKOMIEKCHBIX OPraHUYeCKHX 3anatus (I13)
YMCHUEC KOMIIJICKCHO COCHHHCHHﬁ; MCTOAbI KBAaHTOBO-XUMHUUYCCKOT'O CaMOCTOATCIIbHAA
UCIIONB30BATh JaHHbIC | MOJCIUPOBAHMS HWOHHBIX M TAayTOMEPHBIX IPEBpaILCHUI pa6ota (CP)
(M3HKO-XUMUYECKHX XeJIaTo00Pa3yIINX OPraHUYeCKUX COSNUHCHHUH, a TaKkkKe HX
MCCIIeIOBAHUI OPTaHWYECKHUX | METAJUIOXEIATHBIX LHUKIOB C HCIOJb30BAHUEM COBPEMEHHOTO
COCNMHEHUH M  KBaHTOBO- | MAaKeTa NPHUKIAJHBIX HPOrPAMM.
XHUMHYECKHX PAcyeToB Ui | YMeTh: NPHMEHATh Ha IPAKTHKE COBPEMEHHbIC (U3HKO-
BBISIBJICHUS XHUMHYECKHE METOJbl MCCIICIOBAHHS; OLICHUTh IPUMEHUMOCTD
3aKOHOMepHOCTeﬁ TUIIA | PA3JIMYHBIX MCTOJOB CIHEKTPAJIBHOI'O aHajln3a IJid PCIICHUA
«CTPYKTypa-CBOWCTBa U | NOCTABJICHHOM 3aJa4H.
HOCJIEAYIOLErO Baanerb: o00mUMHM TEOPETHUYECKUMH U NPAKTHYECKUMHU
MOJICIUPOBAHMUA CTPYKTYp C | HaBbIKaMH pacmudpoBku macc-, Y®-, UK u SIMP-cnektpos;
MMPaKTUYCCKU Ba>XXHbIMU HUHTEPIIPETUPOBATL CHEKTPAJIBHBIC JaHHBIC I YCTAHOBJICHUSA
CBOICTBaMH. CTPOCHHS  OPraHMYEeCKOr0  COCIMHEHWs;  HOArOTOBUTH
npeCTaBICHIE pe3ynbTaToB CIIEKTPOCKOIMYECKHX
UCCIIeIOBAaHUIl Uil MyONMKaMKM MaTepHalla B HAYYHBIX
KypHaJIax.
4. O0beM U coJep:kaHue TUCHUTITUHBI
4.1. O0beM TUCHUININHBI
Taoauma 2
Iloka3aTenb o0bemMa U CHUILIMHBI TpyroemkocTs
O0beMm JUCHUIIIIMHBI B 3a4CTHBIX CAMHUIIAX 3
O0BeM IUCIUILIMHEI B 4acax 96
Jlekumu () 20
[TpakTryeckue 3aHATHS (CeMUHAPHI) (9) 40
CamocrosTenbHas padora (4) 36
®dopma KOHTpoJIs (3a4./9K3.) DK3amMeH




4.2 Copnep:xaHue pa3aeoB Y4eOHOI 11 CHUIIMHBI

Taoauma 3
HaunmeHoBaHMe NIPaKTHYECKUX (CEMUHAPCKUX)
Jexuuu o
3aHATHI
) )
HaumenoBanue 5 5
7 S g | Ouenounsl
pasnesa yueOHoil g Z d ecpexcrea
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Jlekuus 1. I'mapoxcunbHas rpynmna. DJIEKTPOHHAS MPHPOJA U MOJISPHOCTh XuMuyeckue CBOMCTBA KHUCJIOPOJ- u
cBazeit C-O u O-H. MHoroaromssle coUpTHL. THOCIHPTHI KaK CEPHHUCTHIC cepycoeprKallnux 3JIEKTPOHOJOHOPHBIX
QHAJIOTHU CIIUPTOB. DIJIEKTPOHHOE CTPOCHUE KapOOHMIBLHOM U KapOOKCHILHOM (YHKIMOHAIBHBIX TPYIIT
IpyI, pacipeeIeHUe MIEKTPOHHOM INIOTHOCTU U JUIOJIbHBIA MOMEHT. G- U
[-1MKapOOHHUIIbHBIE COETUHEHHS.
Jlekmust 2. DIEKTPOHHOE CTPOCHHE aMUHOrpymmbl. OCHOBHBIC CBOICTBa Xumnueckue CBOMCTBa a30TCoAEPKAIIUX
amMuHOB. CpaBHEHHE OCHOBHOCTH II€PBHUYHBIX, BTOPHYHBIX M TPETHYHBIX JIEKTPOHOJOHOPHBIX (DYHKIIMOHATIBHBIX IPYIIT
aMHHOB. JlnaMuHbL. B3auMHOE pacnonoXeHne HENOEIEHHBIX dJIEKTPOHHBIX
1ap aTOMOB a30Ta B IW- M NOJTHAMUHAX.
Jlekuusi 3. lI3MeHeHme CBOWCTB (YHKIMOHAIBHBIX TPYNH TpH HX ONEeKTPOHOJOHOPHBIE CBOMCTBA TIE€TEPOATOMOB B
CONPSDKEHUM C  APOMATHYECKUMHM  CHCTEMaMH. OJEKTPOHOJOHOPHBIE TeTEPOLUKINIECKHX COETUHEHHAX.
CBOICTBA reTEPOATOMOB B FETEPOLUKINYECKUX COETUHEHHSX.
O6mas Jlexkuusi 4. XapakTepuCTHYECKOE IOTJIONICHHE BaKHEHIINX CTPYKTYpPHBIX Onpenenenne XapaKTepUCTUYHBIX oJI0C WHnsiaya
XapaKTEepUCTHKA ¢parMeHTOB M (PYHKIMOHAIBHBIX TPYNI opraHudeckux coeaunHenuit: C-C, MOTJIOMIeHNT  (QYHKIMOHAIBHBIX ~ TPynm B 4
ol _ JIBHOE
nommupyskuoHanbH | C=C, C=C, Capom-Capom, Cspa-H, Cspo-H, Csp-H, C-O, C-N,. CrpykrypHble skcnepuMenTanbHbIx MK ciekTpax [
BIX obnactu MK cnekrpa. [IpyHIMITIBI OTHECEHUS MTOJIOC MOTJIOLICHHUSL. saaHHme
xenaroobpasyromux | Jleknus 5. XapakrepucTHUecKOe MOTIIOIIEHHE BaXXHEUIIMX CTPYKTYPHBIX
COEIUHEHUM. (dparMeHTOB ¥ (YHKIMOHAIBHBIX TPYII OpraHuueckux coeauHenuii: O-H,

N-H, S-H, C=0, CHO, COOH, COOR, COHal, NO,, C=N

Jlexmus 6. ITocnenoBarenbHOCTh MPOBEACHUSI CTPYKTYPHOTO aHajau3a
XEJNaToo0pa3yoIuX OpPraHuYeCKUX COeNWHEHUH. THIBI  IIEKTPOHHBIX
TepeEXo 0B (byHKI_[I/IOHaJ'IbHI)IX rpynmn U HMX TOJIOKCHHUE B JJICKTPOHHBIX
CIIEKTpax.

Omnpenenenue TUMA W TOJOXEHHUS DJIEKTPOHHBIX
TIepPEX0/10B (OYHKIIHOHATIBHBIX rpyI B
JJIEKTPOHHBIX CHEKTPax MOIJOIIEHHs. BiusHue
3¢ eKTOB CONPsIKEHUSL.

Jlekmust 7. KuCIOTHO-OCHOBHEIE CBOMCTBAa OPraHUYECKHX COCAMHEHHNA C
(yHKIMOHATIBHEIME TpymmamMu. KeTo-eHonbHas TayToMepusl KapOOHUITBHBIX
coenuHeHu. IIpOTOTPONMHBI MeEXaHM3M KETO-€HOJIbHOH TayTOMEpHH.
®DakTopbl, 00yCIOBIMBAONINE CTAOWIN3ALNIO CHOJIBHOH HDOPMBL.

Nzyuenue TayTOMEPHBIX NpeBpalleHui
MO YHKIIMOHATBHBIX OpraHuYecKux
coenuHeHuii no wu3MmeHenuntro WK cnekrpos
TOTJIONIEHHS.

Jlexknusi 8. CooTHOIIEHNE TAYTOMEPHBIX ()OPM B 3aBUCHMOCTH OT HPUPOJIBI
pacTBOpHTEIS.

Onpenenenue

KOHCTAHT KHCJIOTHOCTH
(OCHOBHOCTI/I) OpraHu4ecKoro Co€AuHEHHUA 110
M3MCHCHMIO DJICKTPOHHBIX CIICKTPOB ITOTJIOIICHUS.
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Teoperuueckue
HCCIIeI0BaHUs
MPOIIECCOB
XeJaToo0pa3oBaHus

Jeknus 9. IloHsATHE KOMIUIEKCHOTO COCOUHCHHS. OCHOBHBIE ITOJIOYKCHUS:
BHYTPCHHASA W BHCIIHAA C(l)epI)I, HeHTpaﬂLHLIﬁ aToM, JIMTaH[, JOHOPHBLIC aTOMBI
JIMTraHa0B, JCHTAaTHOCTL JIMI'aHJ0B. Knaccmbnxaunﬂ JICTAaHAOB B 3aBUCHUMOCTH OT
3J'IeKTp0HHOI71 CTPYKTYPBI. CreneHb OKHUCJICHHUSA LHCHTPAJIBHOI'O aToMma,
KOOPAUHAIMOHHOC YUCIIO (aHaJ’II/ITI/ILleCKOG u KpI/ICTaJ'IJ'IOFpa(l)I/I' quKOG). HpI/IHI_[I/IH
)KMKO, 0630p THITMYHBIX KOMIIJICKCOB 3JICMCHTOB nepnozmqecxoﬁ CHCTCMBbI

Pemenue CUTYAallMOHHBIX 3aa4.

Jlekumsi 10.  Kuciopoa-, cepo- u a30TOCOAEpIKAILIME XeIaToOOpasyroIine
OpraHUYeCKUe COEIUHEHHs. METO/bl CHHTE3a METAJTOKOMIUIEKCHBIX COEJIUHEHUM
Ha UX OCHOBE.

Pemenue CUTYAllMOHHBIX 3a7a4.

Jlekuua 11. Tumer paBHOBecHil B pacTBOpax KoMIiulekcoB. CrymeH9aToe
o0pa3oBaHNe KOMILIEKCOB, KOHCTAHTHI yCTOHYMBOCTH M HECTOMKOCTU (4acTHBIC U
obmre). KoHCTaHTHI B clly4ae MOJMHAACPHBIX M CMEIIAHHBIX KOMIUICKCOB. BrusHue
PacTBOPHTENS M MOHHOH CHJIBI Ha KOMIIEKCOOOpa3oBaHHe.

Pemenne CUTYaIlMOHHBIX 3a1a4.

Jexknus 12. MGTOI[BI HCCIICa0BaHUA KOMHHCKCOO6pa3OBaHI/Iﬂ n KOMIIJICKCHBIX
COCIMHCHHNH. CHGKTpaJ'IBHBIe METOAbI (BJ'IGKTpOHHaﬂ CIICKTPOCKOIIN:, UK-
CIICKTPOCKOIIN A, COCKTPOCKON A MAarHuTHOT'O pe30Hcha).

Pemenne CUTYAallMOHHBIX 3a44a4.

Jlekuusi 13. M3MeHEHHE CHEKTPANBHBIX XapaKTEPUCTHK OPraHHYECKHX MOJIEKYJI
TpU XeJIaT000pa3oBaHuUH.

Pemenue CUTYAllMOHHBIX 3a7a4.

Jleknust 14. OyHKIMK, XapaKTepU3YIOIIHE KOMILIEKCOOOpa3oBaHUE, MX CMBICI,
CBSI3b C KOHCTAHTaMH U KOHILICHTPallUIMU KOMIIOHEHTOB.

Pemenue CUTYAllMOHHBIX 3a7a4.

Jleknust 15. Metoapl omnpeneneHUs KOHCTAHT YCTOHYMBOCTH IO (YHKIHSAM,
XapaKTepU3yIOIUM KOMIIJIEKCO00pa30BaHue.

Pemenue CUTYAallMOHHBIX 3a7a4.

Jlekuus 16. Omnpenenenne cocTaBa KOMIUIEKCHOTO COCTMHEHUS TI0 U3MEHEHUSIM B
QJICKTPOHHBIX CIICKTPAaX MOIJIOIICHUS.

Pemenune CUTYAllMOHHBIX 3a7a4.

Jlekumsa  17.  VI3yueHue  KOppENSLIMH,  CBS3BIBAIOIIUME  YCTOMYHMBOCTH
META/UTOKOMIUIEKCOB ¢ (PU3MUECKUMH U (HU3UKO-XUMHUCCKUMH XaPaKTEPUCTHKAMU
HOHOB-KOMILTEKCO00pa3oBarTenell M OpraHnIecKHUX JIUTaHI0B.

Pemenune CUTYAIlMOHHBIX 3a7a4.

Jexnus 18. PGHTFGHOCprKTypHLIG HcCcCiIieJ0BaHMsd MOHOKPHUCTAJJIOB JIMTAHAOB U
KOMIIJICKCHBIX CO€,I[I/IH€HPIﬁ Ha UX OCHOBC

Pemenne CUTYAllMOHHBIX 3a/1a4.

Jlekumusa 19. KBaHTOBO-XMMHYECKOE MOJEIUPOBAHUE HIIEKTPOHHOM CTPYKTYphI
JWTaHAOB, X MOHHBIX (JOPM M HEKOTOPHIX KOMIUIEKCOB C KaTHOHAMH METAJIOB
metomamu [lapusepa-Ilappa-Tlorua (IIIIIT), AM1 u PM3,

Pemenne CUTYAllMOHHBIX 3a1a4.

Jlexnust 20. ITpubnkenns Teopun (QYHKIMOHAIA IUIOTHOCTH C MCIIOIb30BaHUEM
THOPU/IHOTO  TpexmapameTpudeckoro oOMeHHoro QyHkuuoHana beke ¢
KoppensnuoHHbIM (yHKIoHanoM JIu-Sura-Ilappa (B3LYP) u 6a3ucroro mabopa
def2-SV(P).

Pemenne CUTYAllMOHHBIX 3a1a4.

Jlekuua 21. Onrtumuzanust TEOMETPUHM MeTajuloxXelaTHoro mnukia. I[loaxon
€CTECTBEHHBIX CBsI3bIBatommx opouraineit (NBO).

Pemenne CUTYAIIMOHHBIX 3a1a4.

WnauBuayans
HOE
JIoMalnHee
3a1aHUC

Jlexuus 22. IIporpammusrii kommiekc Firefly 7.1.G na cynepkommbeiorepe HIBI{
MI'Y «YeObImeny.

Pemenne CUTYAIlMOHHBIX 3a71a4.

BCEI'O 4acos B
cemecTpe

20

40

DK3aMeH




. CamocrosiTesibHasA padoTa 00y4aromuxcs

Taoauna 4
Ne HaumeHnoBanue pasaea y4eOHONH JUCHUIIMHBI C . TpyaoeMkocThb B
oJiep:KaHHe CAMOCTOSTEIbHOI PadoThI

n/n (Moxyist) yacax

1 OOmast  xapakTepucTHKa  NONMGYHKIHOHAJIBHBIX | Pabora c nuteparypoil. UHauBHayansHOE HOMAIlIHEE 3a1aHue. 10

XeaaTo00pa3yoLIMX COSANHEHUH.
5 TeopeTrnueckue ncciae0BaHKs IPOIIECCOB Pabora c nmuteparypoil. UHauBHayansHOE JOMalIHEe 3aJaHue. 10
XenaToo0pa3oBaHus

3 Bce paznenst [oaroroBka K 9K3aMeHy 16

BCEI'O uacoB B ceMecTpe: 36




6. O6pa3oBarejibHbIE TEXHOJOTHHI

[Ipu ocBOeHMHM TUCHUILIMHBI XWMHS X€JIaTO0OPa3yIOUINX OPraHMYECKUX COCIMHEHHUI
UCTIOJNIB3YIOTCS CIIEYIOIIHE 00pa30BaTEIIbHBIC TEXHOJIOTHH:

- JIEKIUH

- MPAKTUYECKUE 3aHITHUS

- camocTosTeIbHas paboTa

- 3al[UTa UHAUBUIYAJIBHOTO JOMAIIIHETO 3aaHus

7. ®OH/1 OLIEHOYHBIX CPeJICTB VIl NPOBeIeHNs TeKyIeil U MPOMeKYTOYHOI aTTecTalliu M0
AUCHUTLINHE

7.1 IlpuMepHasi TeMaTHKA KyPCOBBIX POEKTOB (PadoT) — HE IIPEyCMOTPEHBI.
7.2 IlpuMepsbl HCNIOIB3YEeMbIX OLEHOYHBIX CPEACTB VISl TEKYLEero KOHTPOJIs

Hnousuoyanvnoe  Odomawnee  3adanue  no  meme  «Obwas  xapakmepucmuka
HONUDYHKYUOHATILHBIX XeNAmo0Opa3yoUWuUx COeOUHeHU»

1. Crnuptel, THOCTIUPTHI, (PEHOJNIBI. DJIEKTPOHHOE CTPOCHHE (PYHKLUMOHAIBHON TIPYIIIBL
DneKkTpoHHas mpupoga M mnoisipHocth cBsizet C-O, C-S, O-H, S-H.  Pacnpenenenue
JJIEKTPOHHOW  IUIOTHOCTH M JMIOJNBbHBIA ~ MOMEHT. KHCIIOTHO-OCHOBHBIE  CBOIMCTBA.
Xapakrepuctuueckoe nornomenne B MK cnekrpax.

2. KapOonunpHast rpynma. OJIEKTpOHHOE CTpoeHue. PacmpeneneHue 31eKTPOHHON
IUIOTHOCTM WM AMIOJBHBIA MOMEHT. Kero-eHonpHas tayromepus. [IpoTOTpOmHBIM MEXaHU3M
KETOEHOJbHOU TayToMepuu. dakTopel, 00yCIOBIMBAIOIINE CTAOMIIM3ALUI0 €HOIBHON (HOpMBI.
CooTHomieHHEe TayTOMEPHbIX (OpM B  3aBUCUMOCTH OT  TPUPOABI  PACTBOPHUTEIIS.
Xapaxkrepuctudeckoe nornomenue B MK cnekrpax.

3. KapbokcunpHass rpynma. OIJEKTPOHHOE  CTpoeHUuEe  (QYHKUMOHAIBHOM  TPYIIIBIL.
Pacnipenenenne 2I€KTPOHHOM IUIOTHOCTM W JUIOJIBHBIM  MOMEHT. KHCIOTHO-OCHOBHBIE
cBoiicTBa. Xapakrepuctuueckoe norimonienue B MK cnekrpax.

4. OnexTpoHHOE CTpoeHue amuHorpynmnel. OCHOBHBIE cBONCTBA aMHMHOB. (CpaBHEHHE
OCHOBHOCTH TE€pPBUYHBIX, BTOPUYHBIX U TPETUYHBIX amuHOB. Jlnamuusl. Bsaumnoe
pacrojOKEHUE HEMOJEICHHBIX DJJIEKTPOHHBIX Iap aTOMOB a30Ta B JU- U IOJIMAMHHAX.
Xapakrepucrtrueckoe nornomenue B MK criekrpax.

S. Crpoenue nua3o- W azocoeAMHEHHH. XpoMo(OpHbIE M ayKCOXPOMHBIE TIPYIIIHL.
W3meHeHne CBOMCTB ()YHKUMOHAIBHBIX TPYNN MpPU HX CONPSHKEHUH C apoOMaTHUYeCKUMU
CHUCTEMAaMHU. DJIEKTPOHOJAOHOPHBIE CBOMCTBA T'€TEPOATOMOB B FE€TEPOLIMKINUECKUX COCAUHEHUAX.
Xapakrepucrtrueckoe nornomenue B K crekrpax.

6. Merannoxenarel, BHYTPEHHUE KOOPAWHALIMOHHBIE COEAVUHEHMS, KOMIUIEKCOHATBI
METAJIJIOB, COEIMHEHUS C MAaKpOLUKIMYECKUMH JHUrasgamu. V3MeHeHue CHeKTpaJbHBIX
XapaKTePUCTUK OPraHMYECKHX MOJIEKYJ IPH XeIaTo00pa30BaHUH.

7. Knaccudukanms murannos. JlenratHocts nurangoB. CiocOOHOCTh JUTAHIIOB K G- U TT-
JIOHOPHOMY U TT-aKIIENTOPHOMY B3aUMOJIEHCTBUIO.

HH()M@M()ya]ZbHOe Jomauinee 3a0anue no meme «Teopemuuecme uccne008aHusl npoyeccos
xeﬂamooépas'oeayuﬂ»

1. OueHuTe OTHOCHUTEIBHYIO CTAaOMIIBHOCTD KaXIOW M3 BO3MOXKHBIX (opM momekynaslr HL:1 c
MIOMOLIBIO KBaHTOBO-XUMHYECKUX pacueToB 1504 MOJEeNen METOJIOM



[TITIT.

; -
H /L\ H

/
v _H
0 ,ITJ 2 S 0 N; 0" Ny N o~ S
/ 1
N N
3 3N2*S OGO E o
¢ (s-mpanc,s- yuc-) ¢ (S-yuc, S-mpanc-) ¢ (S-yuc, S-yuc-) ¢ (s-mpanc, sS-mpanc-)

2. OLeHUTe OTHOCUTENBHYIO CTa0WJIBHOCTh KaXIOW M3 BO3MOXKHBIX (Gopm monekynsl HLi ¢
MIOMOIIBI0 KBAHTOBO-XMMHUUYECKUX pacyeToB ux mozeneit merogom I1I1I1.

Iy 11 :} {k
— Hl {. r o —— -I:'r —0H
I .l:::r ﬁ'\. _r.{'lll 4 h! r'r 1"‘- K o
Coi— }—4 ) \.w—<} At 4
W, f r v
1 +O o
hY - -

3. OneHnuTe OTHOCHUTENBHYIO CTaOMIIBHOCTh KaX/I0H M3 BO3MOXKHBIX (Gopm Mmosekynsl HL1 ¢
MOMOUIBI0 KBAHTOBO-XUMHUUYECKUX PacyeToB ux mozeneit merogom IIIII1.
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4. OmpenenuTe COCTaB KOMIUIEKCA Ha OCHOBAaHWHM  JJIEKTPOHHBIX CIIEKTPOB IOTJIOMICHUS W
KpMBasl HACBILIEHHs, TIOTyYeHHBIE MO pe3yabTaTaM TUTpoBaHHs pactBopa HLi (¢ = 3.2¢10°
Moub/11, muans 1) pactBopoM NiAcz (¢ = 2.00107 mons/n, muauE 2-16).
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[TonmHBIE KOMIUIEKT OIICHOYHBIX CPEJICTB MPHUBEJACH B MPHJIOKEHHH K padboueit
porpamme.



7.3 IlpuMepsl UCNOJIB3yeMbIX OLIEHOYHBIX CPEACTB AJs MPOMEKYTOUYHOMH aTTecTaluu

BUJIET Ne 1
DJIEKTPOHHOE CTPOEHHWE aMHUHOTPYyMIbl. XapakTtepuctuiueckoe mnorjiomenue B MK
CIIEKTpax.
Knaccudukanus u 1eHTaTHOCTD JIUTAHOB.

BUJIET Ne2
DJEeKTPOHHOE CTpOeHHWE (YHKUMOHAIBHOM TIpymmbl. OJEKTPOHHAs MPUPOAA H
nossipocts cBsizeit C-O, C-S, O-H, S-H. Xapakrepucrtuueckoe nornomenue B MK

CIIEKTpax.
W3meHeHne  CHEKTpaJbHBIX  XapaKTEpUCTUK  OPraHUYECKUX  MOJIEKYJl  IIpHU
XeJIaTo00pa30BaHUN.
BUJIET Ne3
XapakTeprUCTUUECKOE  TOTJIOMICHHE BaXKHEHIIUX  CTPYKTYpHBIX  (ParMEeHTOB |

q)yHKL[I/IOHaHBHLIX T'pyHil OpraHHu4Y€CKUuxX COCJIMHEHMH.
MeToabl ucCeI0BAHUS KOMHHCKCOO6pa3OBaHI/IH 1 KOMIIJICKCHBIX COCAMHCHHNU.

ITonHBIM KOMIIJIEKT OLCHOYHBIX CpPCACTB IPUBCACH B IIPUIIOKCHHU K pa60qel71

porpamme.

8. VYueOHo-MeToqUYecKkOe W HUHPOPMANMOHHOE of0ecrnedeHHe Y4eOHOH JUCHHUIIMHBI
(MmonxyJis)
8.1 IlepeyeHb OCHOBHOW W JONOJHUTEIbHON y4eOHOM JINTepaTypbl

Taoauna 5
Bun Koin-Bo DneKTpo
N3AaHus IK3. HHBIH
Ne
/ ABTOP(BI) HanmenoBanune m3naHus (yueOmmx, | Msnarenne Ton beeype
o yueOHOe TBO W3AaHUS
rnocobue,
)
OcHoBHas 1UTEpaTypa
1 M. U. XuMusi KOOPIUHAMOHHBIX | Y4eOHUK 1 -
I'enpdman, COEIMHEHUI ry 2005
Uepkacosa Ky3['TY
T.I.
2 | Kucenes, 0. | Xumus KOOpAHHAIMOHHBIX | YueOHUK https://ur
M. COCTMHCHU . ait.ru/bco
IOpaiit 2022 de/49671
6
3 | H. A. | XuMus KOOpPIMHALMOHHBIX | Y4eOHHK 10 -
Koctpomuna, | coenuHeHuit Bricmias
1990
B. H. Kymok, 1IKOJIA
H. A. Ckopuk
4 | B. 10. | Teopus u NpaKTHKa | Y4eOHuK 2 -
Kykymkus, CHHTE3a
1O. H. | xoopauHaMOHHBIX Hayxa 1990
Kykymkun COEJIMHEHUH
5 Bepcyxkep U. DJEKTPOHHOE CTPOEHUE U YueOHnK Xumus 1986 2 -
B. CBOMCTBA KOOP/ANHAJIBHBIX
COEIMHEHN I

JonoTHUTeILHAS JIUTEpaTypa

10



https://urait.ru/bcode/496716
https://urait.ru/bcode/496716
https://urait.ru/bcode/496716
https://urait.ru/bcode/496716

1 Pu/11: - http://zna
FOxHBI# nium.co
JIykos B.B,,
duznueckue MeTonbl | YueOHoe | (enepanbH m/catalo
[ep6akoB o 2016
UCCIICIOBAHMS B XUMUU mocodue BIi a/product
n.H.
YHHBEPCHUT 1991794
erT,
2 - http://zna
nium.co
[TamkoBa E.B. | CnexrpanbHbie MeTonsl | YuyeOHOe M..CtTAY
" " 2017 m/catalo
aHanmm3a mmocobune - "Arpyc",
g/product
/976630
3 I'yrman B. XuMmusi KOOPIUHALMOHHBIX | Y4eOHHK -
COCOMHEHUII B HEBOIHBIX Mup 1971 2
pacTBopax
4 Jlorsunenko Tepmuueckuit HaHIu3 | Y4eOHMK -
B. A. KOOPAMHAIIMOHHBIX Hayxa 1982 2
COEIMHEHUH U KJIATPaToOB
5 Mapoe 1. H.,, | OIIP u AMP B xumum | YueOHHK -
Koctpomuna KOOPIUHAIIMOHHBIX M. : Hayka 1979 2
H. A. COeIMHEHUI

8.2 Ilepeuyenb pecypcoB HHGPOPMALMOHHO-TEIeKOMMYHUKAIIMOHHONH  ceTH
HNHTepHeT, 3JIeKTPOHHBIX 00pa3oBaTe/IbHBIX pecypcoB JIOKaJbHBIX cereid PI'Y mm. A.H.
Kocbirnna, He00X0QMMBbIX /151 OCBOCHHS THCIUILTHHBI

1. bubnmumoreka PI'Y um. A.H. Koceiruna http://biblio.mgudt.ru/jirbis2/.
2. DnexrponHo-6ubaroreunas cucrema (9bC) « MTHOPA-M» «Znanium.comy

http://znanium.com/.

3. PedbeparuBnas 6a3a nanubix « Web of Science» http://webofknowledge.com/ .

4. PedepatuBHas 6a3a qaHHBIX «Scopusy» http://www.scopus.com/.

5. IlaTenTHas 6a3a manabpx komnanuu «QUESTEL — ORBIT»
https://www37.orbit.com/#PatentEasySearchPage.

6. DnexTponHbie pecypcsl uznarenberBa «SPRINGERNATURE)

http://www.springernature.com/qgp/librarians.

7. 000 «MUBUC» http://dlib.eastview.com/.

8. Hayunas snexrponnas 6ubmmoreka «eLIBRARY .RU» http://www.elibrary.ru/.
9. HarmmonanwHas anmektpoHHas ouodmmoreka («HDOby) http://H36.pd/.
10. baza mannbix Organic Syntheses: http://www.orgsyn.org

11. Ba3za naunbsix ChemSynthesis: http://www.chemsynthesis.com

12. US Patent and Trademark Office (USPTQO) http://patft.uspto.gov
13. European Patent office https://worldwide.espacenet.com

9. MaTepuajabHO-TeXHUYECKOE oDecTiedyeHne TUCIUIIMHBI (MOLYJI51)
MartepuanbHO-TEXHHUECKOE OOeCreueHrne MUCIUIUIMHBI PpU OOyYeHUHU C HCIOJIb30BaHHUEM

TPAAUIUOHHBIX TEXHOJOTHI 06yquI/1$[ .

HanmeHnoBaHnmne y4eOHBIX ayIMTOPHI,
JadopaTopuii, MACTEPCKHUX, OUOJINOTEK,
CIOPT3aJI0B, MOMelleHUii 1J1sl XpaHEeHus 1
NpoPUIAKTHYECKOT0 00CTYKUBAHUS
y4eOHOro 000py10BaHus M T.II.

OcHalmeHHOCTh Y4eOHBIX ayIuTOPHi,
JadopaTopuii, MACTEPCKUX, OUOINOTEK,
CIIOPTUBHBIX 32J10B, TOMeLeHU 111 XpPaHeHUs U
NpopHUIAKTHYECKOTr0 00CTy)KNBaHUS y1eOHOT 0
000py/10BaAHMA M T.II.

117997, r. Mocksa, yn. CagoBauueckas, 1. 33, ctp. 1

Aynmuropust Ne757 — yueOHasi ayAUTOPUS JIst
MMPOBCACHUA 3aHITUH JICKIITMOHHOTI'O nu
CCMUHAPCKOT'O THIIA, T'PYHIOBBIX u

KomrmutekT yueOHOM MebOenn, TeXHHYECKHUE CPEelCTBA
00y4eHus1, CiIyKalue I TPeNCTaBIeHUs yIeOHOM
WHPOPMAIUN  ayJIUTOPUH: TPOEKTOP, OKpaH s
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http://znanium.com/catalog/product/991794
http://znanium.com/catalog/product/991794
http://znanium.com/catalog/product/991794
http://znanium.com/catalog/product/991794
http://znanium.com/catalog/product/991794
http://znanium.com/catalog/product/976630
http://znanium.com/catalog/product/976630
http://znanium.com/catalog/product/976630
http://znanium.com/catalog/product/976630
http://znanium.com/catalog/product/976630
http://biblio.mgudt.ru/jirbis2/
http://znanium.com/
http://webofknowledge.com/
http://www.scopus.com/
https://www37.orbit.com/#PatentEasySearchPage
http://www.springernature.com/gp/librarians
http://dlib.eastview.com/
http://www.elibrary.ru/
http://нэб.рф/
http://www.orgsyn.org/
http://www.chemsynthesis.com/
http://patft.uspto.gov/
https://worldwide.espacenet.com/

HaumeHnoBanmne y4eOHBIX ayIMTOPHI,
Ja0opaTopuii, MACTEPCKHUX, OHOJIHOTEK,
CIOPT3aJI0B, MOMeELIEeHHUI AJIs1 XPaHEeHUSs U
NPOPUIAKTHYIECKOT0 00CTY:KHBAHMS
y4e0HOro 060py10BaHMS M T.II.

OcHaleHHOCTh YY4eOHBIX ayIuTOPHi,
J1a00paTopPHii, MACTEPCKUX, OUOJINOTEK,
CIOPTUBHBIX 3AJI0B, IOMeEIIeHUH IJIsl XPaHEHUS U
NpopUIAKTHYECKOTr0 00CTy)KNBaHUS y1e0OHOT 0
00opyaoBaHuUs U T.II.

WHAWBHUIyabHBIX ~ KOHCYNBTAllMH, TEKYIIETo
KOHTPOJISI U TPOMEXKYTOYHOM aTTECTaIUH.

MPOEKTOPa, MEIOBasl JOCKA.

IMomemenus A1 caMOCTOATEIbLHON PadOTHI
o0yyalonuxcs

OcHaleHHOCTh MOMeleHMii IS
CaMOCTOSITEJIHOM PaGoThl 00y4aOIINXCS

119071, r. Mocksa, yi. Manas Kamyxckas, 1.1, ctp.3

YUTAJIbHBIN 3aJ1 OMOIUOTEKH

— KOMIBIOTEpHAs TEXHHKA; MOAKIIOYEHUE K CETH
«HTepHET»

Aymuropuss  Nell54 - duTampHBIA  3and
OMONMMOTEKU: TIOMEIIEHHE AJISI CaMOCTOSITEIbHON
paboTsl, B TOM qucie, HAY4HO-

HCCIIEZIOBATEIIECKOM, ITONTOTOBKH KYPCOBBIX U
BBIITYCKHBIX KBATH(UKAIIHOHHBIX paboT

— IlIkadsr W cTeIaKHA IS KHUT W BBICTABOK,
KOMIUIEKT y4deOHoW wmebemn, 1 pabodee wmecto
COTpPYAHHKA M 3 paboyux MecTa sl CTYJICHTOB,
OCHAIICHHBIC TMEPCOHAJIBHBIMU KOMIIBIOTEpaAaMH C
MOJIKITIOUeHHEM K cetn «IHTepHe™ 1 obecreueHueM
JIOCTyHa K JJIGKTPOHHBIM OHMONIHOTEKAaM U B
AJNICKTPOHHYID  MH(POPMAIMOHHO-00Pa30BaTEIbHYIO
Cpely OpraHHu3aInH.

Aymutopuss  Nell55 - uyuTanbsHbBIA  3al
OUOJIMOTEKH: MMOMEILIEHNE TSI CAMOCTOSTEILHON
pa6OTBI, B TOM qucie, Haquo-

UCCIIEIOBATENBCKON, TOATOTOBKH KYyPCOBBIX H
BBIITYCKHBIX KBATU(UKAIIMOHHBIX paboT.

— Karanoru, xommiekt yueOHON MeOenu, TpuOyHa,
2 pabouymx MecTa JUIi CTYACHTOB, OCHAIICHHBIC
MEPCOHANBHBIMU KOMIIBIOTEPAMH C TIOJKITIOYCHUEM K
cetn «MHTepHeT» ® obecneueHHEM JOCTyMa K
JNIEKTPOHHBIM OHONHOTEKaM W B DJIEKTPOHHYIO
WHPOPMAITHOHHO-00pa30BaTENbHYIO cpeny
OpraHu3alHH.

Aymutopuss  Nell56 - yuTansHBIA 34l
OMOJIMOTEKH: TTOMEIIEHUE UISI CAMOCTOSTEIbHON
pa6OTLI, B TOM quciie, HaYLIHO'

WCCIIEIOBATEIbCKONW, TOATOTOBKH KYPCOBBIX H
BBIITYCKHBIX KBANH(UKALIMOHHBIX paboT.

— Cremnaxu JUIsl KHUT, KOMIUISKT y4eOHOM MeOeu,
1 pabouee MecTo COTpYAHUKA U § paboUux MecTa Jyist

CTYICHTOB, OCHAILlCHHBIE MEPCOHAIBHBIMHU
KOMIIBIOTEpaMH € TOAKJIIOUYEHHEM K  CETH
«UnTepuer» W obecriedueHWeM  JIOCTyma K

JJNIEKTPOHHBIM OHONHOTEKaM W B AJIEKTPOHHYIO
nHGOPMAIMOHHO-00Pa30BaTEIbHYIO cpeny
OpraHU3aINH.

MaTCpI/IaJ'IBHO'TeXHI/ILIeCKOC obecrneueHue yqeGHoﬁ JAUCHUIUIMHBL IIpU 06y‘IeHI/II/I C
HCIIOJIb30BAHHUEM JJICKTPOHHOI'O 06yqu1/I${ N JTUCTAaHIIMOHHBIX O6p330BaT€J'II)HI>IX TEXHOJIOTHA.

Heo0xoaumoe o0opyroBanue

ITapamerpsl

TexHuueckune TpeﬁOBaHl/lﬂ

[TepconanbHbIi Be6-6pay3zep Bepcust nporpaMMmHOro obecnieueHus He
KOMITbEOTEP/ umke: Chrome 72, Opera 59, Firefox 66,
HOYTOYK/TUTaHIIIET, Edge 79, Slunexc. bpaysep 19.3
Kamepa, OneparroHHast Bepcus mporpaMMHOTO 00ecIieueHus He
MUKPO(OH, cucTema Hmwke: Windows 7, macOS 10.12
IMHAMUKH, «Sierray, Linux
JocTyn B ceTh MuTepHer | Beb-kamepa 640x480, 15 kaapos/c

Muxkpodou 060

JlunamMuke (KOJTOHKH JFOOBIC

WJIM HAayIIHUKH)

Certb (UHTEpHET)

[locTosiHHas ckOpocTh HE MeHee 192
kbut/c
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TexHonormueckoe oOecHeueHWe peaju3alli  MPOrpaMMbl  OCYIIECTBISIETCS  C
UCIIONIb30BAaHMEM  JJIEMEHTOB  JJIGKTPOHHOW  HH(OPMAIIMOHHO-00pa30BaTEIbHOW  CpPEeIbl
YHHBEPCHTETA.

[lepedeHp TULIEH3MOHHOTO TPOTPAMMHOTO 00ECIICUeHUS:

Microsoft® Windows® XP Professional Russian Upgrade/Software Assurance Pack Academic
OPEN No Level, apruxyn E85-00638; mmuen3us Nel8582213 or 30.12.2004 (Geccpounast
KOPIIOPATHUBHAS aKaIeMUIECKast JTUIICH3HUA);

Microsoft® Office Professional Win 32 Russian License/Software Assurance Pack Academic
OPEN No Level, apruxyn 269-05620; muuensust Nel8582213 or 30.12.2004 (6eccpounas
KOPITOpaTHBHAS aKaJeMUYCCKas JIMLICH3UA).

Microsoft Windows Professional 7 Russian Upgrade Academic Open No Level, aptuxyn FQC-
02306, munensus Ne 46255382 ot 11.12.2009 (komus JIHIIEH3MH;

OeccpodHasi aKaJeMUYecKas JIMIEH3Us; IICHTP MOIIACPKKH KOPIIOPATHBHBIX JIMIICH3UH
Microsoft).

Microsoft Office Professional Plus 2010 Russian Academic Open No Level, nunensus
47122150 ot 30.06.2010 (OeccpouHast akageMuyecKas JHIEH3US; IEHTP MOIIACPKKH
KOPITOpaTHBHEIX JuiieH3uii Microsoft).

Cucrema aBromaruzauuu 6udauorek MPBHC64, norosopa Ha oka3zaHue yciayr MO IOCTaBKe
nporpamMmmuoro ooecrneuenust Nel/28-10-13 or 22.11.2013, Ne1/21-03-14 ot 31.03.2014 (xonuu
JIOTOBOPOB).

Google Chrome (cBo6oHO pacmpocTpaHsIeMoe).

Adobe Reader (cBoboaHO pacmnpocTpaHsemMoe).

Kaspersky Endpoint Security mns 6ussneca - Cranmaptabiii Russian Edition, 250-499 Node 1
year Educational Renewal License; norosop Ne218/17 - KC ot 21.11.2018.

13



