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1. Henau ocBOeHMS U CHUTITTHHBI

lenpto OCBOEHHS  OUCHUIUIMHBI  SIBIsieTcs  (QOpPMHUpOBaHUE y  OOyYarommxcs
MPEJICTABICHUA O CTPOCHHWU M CBOWCTBAaX CBOOOJHBIX PAIUKAIOB, METOJAX HCCIICIOBAHUS
XUMHYECKHX TMPOIECCOB C HX YydYacTUEM, a TaKKe pPOJIM TOMOJMTUYECKUX IPOLECCOB, B

YaCTHOCTH, ICPCKUCHOT'O OKHUCJICHUS, B JKUZHCACATCIIbHOCTU OpraHru3Ma.

2. MecTo TUCHHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl
JlucuuruinHa OTHOCHUTCSL K 4YacTH, (OPMHPYEMOW YyJYacTHUKAMH 00pa30BaTelbHBIX
oTHOIIEHHI OsioKa 1, sBisiercst nuciumuinHoi mo Beioopy (b1.B./1B.02.01). ITo conepkaHuio u

METOJHUYCCKH JUCLHHUIIIIMHA CBsA3aHa C AUCHUIINIMHaAMHU

«T ¢pMOJIMHAMHUKA MW KHWHCETHKaA

XAMHUYECKNX U OMOXUMHUYECKUX IIpouccCoB», «KOMHBIOTepHoe MOZACIIUPOBAHUC XUMHUYCCKUX U
OMOXMMHUYECKUX MTPOLECCOB» U «METO/1bl AaHATUTUYECKUX UCCIIEOBAHUIN.

TpeOoBaHus K BXOASIIUM 3HAHUSIM:
— 3HaHHUE OCHOB (PU3MUYECKON XUMHUH, KHHETUKH XMMUYECKHUX IPOLIECCOB;
— BJIAICHUC COBPCMCHHBIMU (1)I/ISI/IKO-XI/IMI/I‘I€CKI/IMI/I METOAaMHU MCCIICAOBAaHUA.

3HaHus, NOJYYEHHBbIE NPU H3y4YEHUM AUCLUUIUIMHBI, HCIOJIb3YIOTCS IpPHU IHOATOTOBKE
MarucTepCcKoi Juccepraluu U B JajbHENIIEH HaydHO-UCCIIE0BATEIbCKOM padoTe.

3. Ilnanmpyemble

pe3yJIbTaThl

00yueHus

mno

JAUCHHUIIIMHE, COOTHECCHHBIC C

IUIAHUPYEMBIMH Pe3yJIbTATAMH OCBOEHHS 00pPa30BaTeJbLHOMH NMPOrpaMmMbl

[Tpomecc u3ydeHUs TUCIUILUIMHBI HANIPaBIIeH Ha (OPMUPOBAHUE CIICAYIOIINX JIEMEHTOB
komneTeHmii B coorserctBuu ¢ ®I'OC BO, OIl BO u mpuoOpereHust clenyrolux 3HaAHUH,
YMEHMM, HaBBIKOB U (MJIM) OTIbITA I€ATEIbHOCTH:

dopmupyemas
KOMIIeTeH s
(xoa u popMyaMpoBKa)

NHaukaTop N0CTHKEHUS
KOMIIETeHLIMH
(ko u popMyJIMpPOBKaA)

Ilepeuyens nuIaHNpyeMbIX pe3yJIbTATOB
o0yueHust

IIpodeccnonanbHbIe KOMIIETEHIUH

IMK-5-n

CriocoOeH BBIIBUTATh
KOHIICTIIIAH
HaIpaBJICHHOMN
CTPYKTYPHOM
MoupuKauu
COEMHEHUS-TUAEPA B
3aBUCUMOCTH OT HaJTWYHS
uH(pOpMaLHU O €ro
MOJIEKYJIIPHON MUIIIEHU
JICUCTBUSA B OpTaHU3ME.

IIK-5-n.3

[IpuMeHnsieT MeTObI
MaTeMaTUIeCKON XUMHHU
(KOMITBIOTEpHOE
MOJIEKYJIIPHOE
monenupoBanue u QSAR)
JUISL pellieHus 3a1ad4,
CBSI3aHHBIX C
MIPOTHO3UPOBAHUEM
BO3MOXKHOCTH
B3aUMOJCHCTBUS
XUMHYECKUX COCAUHCHUH C
OMOJOrHYSCKOI MUIIICHBIO.

3HaTh:

— MEXaHU3Mbl XUMHYECCKUX U
OMOXMMHMUYECKUX MPOLIECCOB C YHacTHEM
CBOOOIHBIX PAJHKAIIOB.

YMeTh:

— IMIPOBOJIUTh KUHETUYECKUI aHAJIN3
HpOHeCCOB OKHCJICHUS JIUIINI0B B
MPUCYTCTBUU aHTUOKCUJAHTOB.
Baagern:

— HaBBIKAMM MPOBEJICHUS KHHETUYECKOTO
KOMHI)IOTepHOFO MO)IGJ'II/IpOBaHI/Iﬂ
paJuKalbHBIX OMOXMMHYECKUX MPOIIECCOB
Y aHaJIN3a €ro Pe3yJbTaToOB.

MK-7-n

Cnoco6eH UCoib30BaTh
TEOPETUUECKHE
MPEACTABICHUS XUMHUHT
JUIsl aHAJIM3a MEXaHU3MOB
XUMUYECKHUX PEaKUni 1
PEaKUMOHHOU
CIOCOOHOCTH
OpraHUYECKUX
COCTUHEHUN.

NK-7-n.1

Bri6upaet meTobt
HCCIICA0BAHUS
3aKOHOMEPHOCTEN 1
MEXaHU3MOB XUMHYCCKUX
MPOIIECCOB,
UHTEPIPETUPYET U
aHAJM3UPYET MOTyUEHHBIE
pe3yIbTaTHI.

3HaTth:

— OCHOBHBIC ME€TOAbI UCCJICJOBAHU
CBOOOIHBIX PAJUKAIIOB.

YMmernb:

— aHAIIM3UPOBATh JIUTEPATYpPHBIC TaHHBIC
C TeJBI0 TTOA00pa ONITUMAIIBHBIX METOIOB
WCCJICTOBAHMSI CBOOOTHBIX PaUKAJIOB;

— IPUMCHSTH cTaOWIbHEBIE pagvuKaIbl JJId
WCCJICTOBAHMS KHHETHKU U MEXaHN3Ma
LCIMHBIX MPOIECCOB.




Baaners:

— KHHETUYECKUMHU IIPUEMaMU U METOJIaMH
MCCJIETOBAHUS 3JIEMEHTAPHBIX PEAKIIHi
CBOOOJTHBIX Pa/INKaJIOB;

— HaBBIKAMH HCIIOJIb30BaHMS KOCBEHHBIX
METOJIOB OIPEIEICHHS CBOOOTHBIX
paivKaJoB.

IIK-7-n.2

[TpoBoUT aHAN3 CBS3H
CTPOEHUS C PEaKIIMOHHOU
CIIOCOOHOCTBIO
OpPraHUYECKUX
COEIMHEHMI, BBISBIISIET
KOPPEJSALNHN «CTPYKTypa —
peaKIMOHHAS
CIIOCOOHOCTE.

3HaTh:

— B3aMMOCBSI3b CTPYKTYPBI U CBOICTB
CBOOOJTHBIX Pa/INKAJIOB.

YMmern:

— MPOBOAMTH KWHETHUYECKUI aHAIIN3
XMMHYECKHX MPOIECCOB C yYaCTUEM
CBOOOJTHBIX PA/IUKAJIOB;

— MIPOBOJUTH KOPPEIALMOHHBIA aHAIH3
PEaKIIMOHHOMN CIIOCOOHOCTH PAaTUKAIOB U
AHTUOKCHU/IaHTOB.

Baaners HaBbIKaAMU:

— aHaJIM3a PEaKIMOHHON CITIOCOOHOCTH
CBOOOJHBIX PaJUKaJIOB.

4. O0beM, CTPYKTYpA U co/iepKaHue TUCHUIITHHBI

OO61mas TpyA0eMKOCTh AUCHHUILIMHBI COCTABISET 5 3a4eTHhIX equHuil, 180 akan. u.

Ne Tembl (pa3meJibl) Bunsl yueOHbIX 3aHATHI, @opMBbI TEKyLIEro
n/n AUCHUIIJINHBI, BKJII0Yasi CAMOCTOATEJIbHYIO KOHTPOJIAA YCIIEBAEMOCTH
HX CO/Iep:KaHHe padoTy CTy1eHTOB,
H X TPYI0€MKOCTh DopmMa IPOMEKYTOYHOH
a (B akaieMHU4€eCKHMX Yacax) aTTecTallU
g KonTakrHas paéora (no cemecmpam)
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CtpoeHue u CBOWCTBA
1 p 2 4 6 25 Pemenue 3amay
CBOOOJIHBIX PAJIUKAJIOB.
Peakumu renepupoBanus
2 1t pup 2 2 15 Pemenne 3amau
CBOOOJTHBIX PaIUKAJIOB.
3 |CraOuibHbIE paJHKabl. 2 4 4 1 25 Omnpoc
4 MeTo/1bI UCCIIEZIOBaHUS 5 4 6 30 Onpoc, KOHTPOJIbHAS
CBOOOJTHBIX PaTUKAJIOB. pabota
CB00OOHBIE paMKAITEI B
JKU3HEACITSIbHOCTH
5 A .| 2 4 6 1 30 | Ompoc, 3amura pedepara
opranusMa. OKUCITUTETHHBIN
cTpecc.
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4.1 Uadopmanus 0 peaau3anuy JMCHUILIHHBI B (popMe NPAKTHYECKOH MOATOTOBKH

HNudopmanus o pazaenax IUCHUIIMHBI U BUIAX Y4eOHbIX 3aHATHH,
peaiudyeMbIX B (popMe NPAKTHYECKON MOATOTOBKHU

Ne Tembl (pa3meJibl) Buabl yueOHBIX 3aHATHH, MecTo nnpoBeneHH
n/n AUCHMIIIMHBI, BKJIIOYASl CAMOCTOSITEIbHYI0 3aHATHH
UX CO/lep:KaHue padoTy CTYJAEHTOB, B opMe NpaKkTUYECKOil
U UX TPYA0EMKOCTh MOATO0TOBKH
o (B akageMU4YeCKUX Yacax)
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1 CrpoeHue 1 cBOiCcTBa 5 6 daxynpTeT OMOJIOTHH
CBOOOIHBIX PaJINKaJIOB. u skonoruu Apl'y
2 Peakuuu renepupoBanus 5 4 dakyapTeT OUOJIOTHH
CBOOOIHBIX PaJINKaJIOB. u skonoruu Apl'y
daxynpTeT OMOJIOTHH
3 |CraOuIbHBIC paJuKaJIbL. 2 4 Y
u 3KoJioruu Apl'yY
4 MeToabl UCCIIEIOBAHUS 5 6 dakyapTeT OMOJIOTHH
CBOOOIHBIX PaJINKaJIOB. u skonoruu SApl'y
CBoOonHBIC paAKabl B
5 [KM3HEACATENBHOCTH 2 6 dakynpTeT OMOIOTUH
oprausma. OKHCIUTETbHBIN u skonoruu SApl'y
cTpece
nuToro 26

Conep:kaHue pa3aesioB TUCHUATIHHBI

1. CTtpoenue u cBoiicTBa cBOOOIHBIX PAAUKAJIOB

1.1. Beenenue. OTKpbITHE CBOOOIHBIX PAIUKAIIOB.

1.2. TIpocTpaHcTBeHHasi CTPYKTypa paJMKaIoB. DHEPTrUU JUCCOLUAINUA CBA3EH U DHTAIBITUU
o0Opa3oBaHus paguKaioB. MarHUTHBIE CBOMCTBA CBOOOTHBIX PAIUKAJIOB.

1.3. Cneumnduka xuakoda3sHeIX paaukadbHBIX peakuuid. [Iuddy3rnoHHO-KOHTpOIUpyEeMbIe
peakiuu. PexomOuHaIus 1 IMCIPONOPIHUOHUPOBAHIE PAJUKAIIOB.

1.4. MoHOMONEKYISIpHBIE peaKlIMK CBOOOAHBIX PaJUKAIOB (M30MEpHU3alus, pacnam).

1.5. Peakiuu panukansHOrOo OTphiBa. Peakinmu 3amemienus. Peakuuu OupanukanoB. Peakiuu
PaaUKAIBHOTO IIPUCOEIUHEHHSL.

1.6. JIuHeltHble KOPPEISALUU B paguKanbHol xuMuu. [TapaGonnueckas Moienbs OUMOIIEKYIIPHOM
paaukanbHOM peakuuu. TpuruietHoe otraikuBaHue. Crepuueckuil W TOJSPHBIA  (akTop.
MynpTUIUIIONBHOE B3aUMOJAECHCTBHE.

2. Peaknum reHepupoBaHusi CBOOOAHBIX PAIUKAJIOB

2.1. Vnaunmaropbl CBOOOJHO-paIUKaIbHBIX peakinuii. MexaHu3Mmbl pacriaja HHHIIMATOPOB.
Knetounsiii a3 ¢exr.

2.2. BiusiHMe BHENIHUX YCIOBUM Ha MOHOMOJEKYJISPHBIA pacraj MHUIHATOpoB. Kunernka
pacnaza. LlenHo# pacnal MHUIIMATOPOB.

2.3. buMonekynspHble peakliy FeHEpUPOBaHUs paJuKaloB. Peakiun yrieBoJopoi0B C 030HOM,
JUOKCHJIOM a30Ta, MOJIEKYJISIPHBIM XJIOPDOM. ['€HepupOoBaHHE PaJMKajIOB IPU ABTOOKHUCIECHUH
YTJIEBOJOPOOB.



2.4. OKuCIUTETBPHO-BOCCTAHOBUTENBHBIE PEAKLUM TE€HEpPUpOBaHUS pagukaioB. Pacrapg
IIEPOKCHJA BOJOPOJAa M THUIPONEPOKCHIOB HA paAMKalbl IOJ ACHCTBUEM HOHOB METAJIOB
NIEPEMEHHOM BaJCHTHOCTH. PeakuMM HMOHOB IIEPEMEHHOM BAJICHTHOCTH C OKHUCISEMbBIM
COCIUHEHHUEM.

2.5. ®@otoxuMuyeckoe paszinoxkeHue Moiekyd. DortoceHcuOmimzanus.  PagmanmonHo-
XUMHUYECKOE MHULIMMPOBaHKE. | eHepupoBaHne aTOMOB M PaAUKaJIOB MIEKTPOPA3PAIOM.

3. CTa0WiIbHbIe PAAUKAIbI

3.1. IlonsiTe cTabMIIBbHBIX paguKkaaoB. OTKPHITHE CTAOUIBLHBIX PAJIHKAJIOB.

3.2. OcCHOBHBIE KJACcChl CTaOWJIBHBIX DAJUKaOB. YTJIEBOJIOPOJAHBIC, (EHOKCUIIbHBIC,
HUTPOKCUJIbHBIC PAJUKAIIBL.

3.3. PeakmuonHast cnocOOHOCTh CTaOWJIBHBIX paanKaioB. [lapamMarHUTHBIN KaTanus HUC-TpaHC-
U30MepHU3alK CTaOUIbHBIMU pagukanamu. [Ipucoennnenue cTabnuiIbHBIX PAJUKaAIOB K ABOHHON
CBsI3U. Peaknyu 3aMerieHus ¢ yyacTueM CTaOMIbHBIX paiiKajoB.

3.4. CpolicTBa HUTPOKCUJIBHBIX paauKaioB. KHCIOTHO-OCHOBHBIE, XHMHYECKHE CBOMCTBA
HUTPOKCUJIBHBIX ~ paJuKaioB. OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIE IPOLECCHl B  TpHAle
TUAPOKCUWIAMAH — HUTPOKCUIIBHBIA paJMKall — OKCOAaMMOHMEBBIM KaTHOH. buosornueckas
AKTUBHOCTh: CYNEPOKCUANCMYTa3Hasi U MPOTUBOOIYX0JIE€Basi aKTUBHOCTb.

3.5. IlpuMeHeHre HUTPOKCUIIBHBIX paAuKaioB. HUTpOKCHIbHBIE pajuKalbl KaK MHIHOUTOPHI
IIPOLIECCOB  IMOJIMMEPU3AaMU U OKHUCJIEHHA. MeXaHuU3Mbl pereHepanul HUTPOKCHIIBHBIX
panukanoB. MeToapl CHMHOBBIX METOK, CIHMHOBBIX 30HJOB U CIIMHOBBIX JIOBYIICK.
IIpakTHueckoe NPUMEHEHUE HUTPOKCUIIBHBIX PpAJUKAIOB: ycuiauTenu KoHtpacta B MPT,
VCTOYHUKHU TOKA, IPUMEHEHHUE B OPraHMYECKOM cuHTe3e. JKuBas noimMepusanus.

4. Metoabl Hcc/ieI0OBAaHUA CBOOOAHBIX PAIMKATIOB

4.1. HccnenoBanue CTPYKTYpbl U CBOWCTB CBOOOAHBIX PAJMKaIOB METOAOM CIEKTPOCKONHU
OIIP. ITapamerpst cnektpoB OIIP. ®@opma u mmpuna nunuii cnektpoB DIIP. CeepxToHKoe
B3auMoJieiictBue. CrniMHOBas IUIOTHOCTh B pajaukanax. OOHapyxeHue CBOOOJHBIX paJuKaloB
METOJIOM CIIMHOBBIX JIOBYIIIEK.

4.2. Cnektpockomnus SIMP kak merox uccieqoBaHusi cBOOOIHBIX pagukayoB. [lapamarHUTHbIE
cauru B cnekrpax SAMP u saaepHas penakcanus B paaMkKanax M HMX Komiuiekcax. SIMP B
cTaOMIIbHBIX paaukanax. SMP B mapaMarHUTHBIX KOMIUIEKCAX PaUKaJIOB.

4.3. Ilpoune MeTo/bI HCCIEA0BAHNUS CBOOOJHBIX PAaJUKaIOB. XEMUIIOMUHECIICHIIUS KaK METO]
WCCIICIOBAHMSI KHUHETHKM PEAKIUM TNEPOKCUAHBIX paauKaloB. YdD-CIEKTphl MOIVIOIIEHUS
cBoOOAHBIX paaukanoB. MK-cnekTpockonusi cBOOOIHBIX paaukaioB. Macc-crieKTpomMeTpus
CBOOOJIHBIX paauKaioB. [loTeHnnansl HOHU3AMK CBOOOJHBIX PaIUKaIOB.

4.4. Meronpl uccienoBaHUs peakuuil ¢ yuactueM paaukanoB. CtpyeBsie MeToabl. [locTosHHas,
YCKOpEHHasi U OCTaHOBJIeHHas cTpyu. [IpuMeneHune crpyeBbix MeTo10B. IMnybCHbIN (oTonus
Y UMITYJIbCHBIA PaJNOIIN3.

5. CBoOoaHbIC paiNKAJIbI B )KU3HEAEATEIbHOCTH Opranusma. OKHCJIMTeIbHBIH cTpece

5.1. ITlepekucHOe OKHUCJIEHHE JIMNUAOB MW OKHCIHMTENbHBIN cTpecc. LlemHol MexaHu3M
HEePEeKUCHOro oKucieHus. IIpoxykTsl HeepMEHTATUBHOTO OKHMCICHUS HEHACHIIIIEHHBIX KUPHBIX
KHCJIOT. POJIb coelMHEHMI JKele3a B IEPEKMCHOM OKMCIICHUH JIUITHIOB.

5.2. HMHrubupoBaHue TNEPEKUCHOIO OKUCJICHUS JIMIOUAOB AaHTUOKCHJAHTaMH. MexaHu3M
JeicTBUS (PEHONbHBIX aHTUOKCHIAaHTOB. JleficTBUEe aHTMOKCHAHTOB HAa KUHETUKY MEPEKUCHOTO
OKHCIIEHHSI M XEMWIIOMUHECHEHIUIo. VHrubupoBaHne HEpa3BETBICHHOIO U BBIPOXKICHO-
Pa3BETBIECHHOTO MEPEKUCHOTO OKUCIECHHUS.

5.3. OOpazoBaHue MepeKHcel JUIMUAOB B OHOJIOIMYECKMX CHUCTeMax. MeXaHu3M peakuui
MEPEKUCHOT0 OKMCIIEHNSI HEHACBIIIEHHBIX )KUPHBIX KUCIOT B MUKpOocoMax. JleficTBue nepekucei
HEHACBIIIEHHBIX JKUPHBIX KUCJIOT Ha OHosiornyeckue MeMOpansl u Oenku. [lepexucu TunumoB B
MATOJIOTUYECKUX U (U3MOJIOTUYECKUX Tpoleccax. Poib MepekucHOro OKUCIEHUS JIMIUAOB B
(U3HOTIOTHUECKUX MpoIieccax KIETKH

5.4 MojenbHble CHCTEMBI JJIS HCCIENOBAHUS IEPEKUCHOTO OKHUCIIEHHS JIMMUAOB. upbI
HEHACBIILICHHBIX JKUPHBIX KHUCIOT Kak MOJENH OHOJOrMyYecKux JunuaoB. OKHCIEHHE B



MHKPOTCTCPOrCHHBIX CUCTECMAX (MI/ILIG.H.HaX, JII/IHOCOMaX) KaK MOJICJIb MCPCKUCHOTO OKUCJICHUA B
JIUITMAHBIX MeM6paHaX.

5. O0pa3oBaTe/ibHbIe TEXHOJOTHMH, B TOM YHUCJI€ TE€XHOJOIHH IJIEKTPOHHOr0 00y4YeHHs H
AUCTAHIIMOHHBbIe 00pa3oBaTe/IbHbIEe TEXHOJOIHM, WCIOJIb3yeMble NPH OCYIIECTBJIECHHU
00pa30BaTeILHOIO MPOoLEcca M0 AMCHHUIINHE

B nporiecce 00yueHust UCTIOMB3YIOTCS CIIEAYOMNE 00pa3oBaTebHBIC TEXHOIOTHH:

BBognasi JieKumMs — 1aeT MEpBOE ILEIOCTHOE MPEACTAaBICHUE O JUCHMIUIMHE U
OPUEHTHPYET CTYJIEHTa B CUCTEME H3Y4YCHHUS NAHHON AUCHUIUIMHBL. CTYIEHTHI 3HAKOMSTCS C
Ha3HAYCHHEM U 3aJladyaMH Kypca, €ro pojibl0 M MECTOM B CHCTEME y4YEOHBIX TUCIUIUINH U B
cUcTeMe MOATOTOBKM B I1esioM. JlaeTcsi kpaTkuii 0030p Kypca, MCTOpHUSI Pa3BUTHs HAayKd U
MPAKTUKHU, TOCTHXKEHUS B 3TOU cdepe, IMEHA U3BECTHBIX YUCHBIX, U3JIaraloTcs MepCleKTUBHbIC
HalpaBJIeHUs1 UcclenoBaHud. Ha 93Toi  JeKuuM  BBICKA3bIBAIOTCS  METOJAMYECKHE U
OpraHU3alIOHHbIE OCOOCHHOCTH pabOThl B paMKax [aHHOW AMCUMIUIMHBI, a TaKXKe Jaercs
aHAIU3 PEKOMEHIYEMON yueOHO-METOINIECKON JTUTEPATYPHI.

AkaneMuyecKkas JeKkuus (WM JEKIHs o0LIero Kypcea) — Mocie0BaTeIbHOE U3I0KEHHE
Marepuaia, OCYIIECTBISEMOE TMPEUMYIIECTBEHHO B BHJAE MOHOJIOTa TMPENOAaBaTeNis C
NPUMEHEHHEM MYJIbTUMEIUIHBIX Tpe3eHTauuid. TpeOoBaHUS K aKaJAeMHUYECKOH JEKUHUU:
COBPEMCHHBI HAy4YHBIM YPOBEHb MW  HACBIIIEHHas WH(OPMATUBHOCTh, yOeaUTEIbHAS
apryMeHTalus, JOCTYIHAs W IMOHATHAas peyb, YeTKasg CTPYKTypa U JIOTMKA, HAJIUYUE SPKUX
MIPUMEPOB, HAYYHBIX JOKA3aTeILCTB, 000CHOBAHUH, (aKTOB.

IIpakTHYeckoe 3aHATHE — 3aHATUE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U
HAaBBIKOB U 3aKPEIJICHUIO MOJYYCHHBIX Ha JICKIIUU 3HAHUH.

KoHcynbTauum — TpyNmoBble 3aHATHSA, SBISAIOIIMECS OJHONM U3 (QOpPM KOHTPOJIS
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

Jlis opraHu3aluu CaMOCTOATEIbHOW paboOThl CTYAEHTOB W MPOBEACHUS TEKYIIETO
KOHTpOJIsI ycrieBaeMocTH (B opMe TECTOB W 3aJaHHiA) HCIOJIB3YIOTCS JAUCTAHIMOHHBIE
TEXHOJIOTUM B BUE 3JeKTpoHHOro ydeOHoro kypca (OYK) B cucteme Moodle Spl'Y. B OYVK
COXPaHSAIOTCS OIICHKH, TTOJIYYCHHBIC YUAIIMMHUCS B TIPOLIECCE N3YUEHUsS Kypca.

6. IlepeyeHb JMUIEH3HMOHHOTO M (MJIM) CBOOOJAHO PACHPOCTPAHSIEMOIO INPOrPAMMHOIO
oﬁecneqeﬂnﬂ, HUCMOJb3YyEMOI0 IpH OCYIIECTBJICHUU 06pa30BaTeJII>HOF0 nmponecca 1o
AUCHUIIJIMNHE

ITpu ocymiecTBiIeHMM 00pa30BATENBHOTO MPOLIECCa UCHOIb3YIOTCS AT (GOPMHPOBAHUS
MaTepUaloB JUIsl TEKYIIEro KOHTPOJISI YCIEBAEMOCTH M MPOBEICHHS IPOMEXKYTOUHOU
aTTeCTaluu, aJjis (I)OpMHpOBaHI/ISI MCETOANYCCKUX MATCPUAJIOB 11O JUCHUITIINHE!
- onepaluoHHbIe cucTeMbl ceMericTBa Microsoft Windows;
- mporpammbl Microsoft Office;
- mporpamma Adobe Acrobat Reader;
- Opaysepst Mozilla Firefox, Google Chrome.

7. llepeyeHb cOBpeMEHHBIX NPOGecCHOHAIBHBIX 0a3 NAHHBIX M HMH(POPMAIHMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3yeMbIX NP OCYLIeCTBJIeHHH 00pa30BaTeIbHOIO Mpouecca 1no
AUCHHILINHE (TIPU He00X0AMMOCTH)

1. NIST Chemical Kinetics Database. https://kinetics.nist.gov/kinetics/. basa qaHHBIX COAEPKUT
UHPOPMALIMI0O O KOHCTAaHTaX CKOPOCTM M HHEPIrUsAX AaKTUBALMUHU 3JEMEHTApHBIX pEeaKIui,
MPOTEKAIOIINX B ra30Boil (asze.

2. NIST Solution Kinetics Database. https://kinetics.nist.gov/solution/. baza naHHBIX cOmep>KUT
MH(POpPMALIMI0O O KOHCTAaHTaX CKOPOCTH W DHHEPrusX aKTHUBALIUK AJIEMEHTapHbIX peakluH,
NPOTEKAIOIUX B KHUIKOH (asze.

3. ABromarusupoBaHHas  OubOnuoreuHo-uHopmanuonHas  cucreMa «BYKHU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php



https://kinetics.nist.gov/kinetics/
https://kinetics.nist.gov/solution/
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. IlepeyeHb OCHOBHOW M [IONMOJHUTEJbLHOH Y4eOHOW JIMTEpaTypbl, PecypcoB
HHG(POPMAIIMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTn «UWHTepHeT» (IpHM HEOOXOAMMOCTH),
PeKOMeHIyeMbIX /IJIsl 0CBOEHUSI I CUMILIMHBI

a) OCHOBHasl JINTepaTypa
1. Tmce E.M. KuHeTnka roMoJUTHYECKHX KUIAKO(DA3HBIX peakiuid [DIeKTpOHHBINH pecypc:
yue0. mocobue s CTYACHTOB, oOydaronuxcs mo HampasieHuto Xumus. / E.M. ITmuce, E.T.
Henucos; Sfpocn. roc. yH-t um. ILI. Jemunoa, Hayd.-merom. coBer yH-Ta; Y4eOHO-
METOAMYECKOe OOBEAMHEHHE TI0 KJIACCHYECKOMY YHHMBEPCHTETCKOMY OOpa3OBaHUIO —
Spocnasns: SApI'Y, 2015. — 310 c. http://www.lib.uniyar.ac.ru/edocs/iuni/20150304.pdf
2. Ilnucc E.M. IlpuMeHeHHEe CHEKTpaJbHBIX METOAOB JJIi HCCIEJOBAaHMUS MEXaHH3Ma
XUMHUYECKHUX peakuuil [DIeKTpOHHBIA pecypc|: METO/. yKa3aHUs Uil CTYACHTOB, 00yJaroIlIuXcs
no Hanpasiaenuto Xumusi. / E.M. Ilnuce, U.B. Tuxonos, A.W. Pycakos; SIpocin. roc. yH-T uUM.
IL.T. JemmpoBa, Hayu.-metoa. coBer yH-Ta — SpocnaBne: Apl'Y, 2013. — 74 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20130303.pdf

0) 10MOJIHUTEJIbHAS JIUTEpaTypa
1. ®u3MKO-XUMHUYECKHE METOJIbI aHam3a : yueOHoe mocooue ais By3oB / B.H. Kasun [u np.] ;
noxa penakiuerd E.M. Ilimucca. — Mocksa : M3natensctBo FOpaiit, 2021. — 201 c¢. — (Bsicmee
obpazoBanmue). — ISBN 978-5-534-14964-7. — Tekct : snexkrpoHHbid // OOpa3oBarenbHas
wiatdopma HOpaiit [caitr]. — URL: https://urait.ru/bcode/485733

B) pecypcbl cetu « AHTEpHET»
1. NenucoB E.T. PagukanbHble peakiy B XUMHH, TEXHOJIOTUU U KUBOM OpPraHU3ME: JIEKIIUH.
http://lion.icp.ac.ru/e-learn/denisov/
2. DnexTpoHHas 6ubnroTeka yueOHbIX MaTepuanioB Spl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).
3. Hayunas 6ubnuorexa SApl'Y um. ILI. JleMunoBa (IocTyn K JIMIIEH3MOHHBIM COBPEMEHHBIM
oubmuorpaduueckumM, peepaTuBHBIM U MOJHOTEKCTOBBIM MPO(ECCHOHATBHBIM 0a3aM JTaHHBIX
¥ UHGOPMAIIMOHHBIM CIIPAaBOYHBIM cuUcTeMaM: pedeparuBHble 0a3bl naHHbIX Web of Science,
Scopus; HayuHas oyekTpoHHas OuOimoreka c¢LIBRARY.RU; 31ekTpoHHO-OMOINOTCUYHBIC
cucreMmbl  IOpaiit, [IIpocnekr, wusnmarensctBa «JIAHb»; ©6a3er  mannHbix  Polpred.com,
«uccepranuu PI'b (aBTOopedepatsi)», ProQuest Dissertations and Theses Global; anexrponnbie
KoJuekuuu Springer; uznatenbctBo Elsevier Ha mmatdopme ScienceDirect; xypHansl Science
(The American Association for the Advancement of Science (AAAS), Nature Publishing Group,
AmMepukanckoro xumuueckoro obmiectBa Core Package Web Edition (American Chemical
Society — ACS) u np.) http://www.lib.uniyar.ac.ru/content/resource/net_res.php
4. HudopmanumonHas cucremMa "EnmHoe OKHO JocTyma K oOpa3zoBaTelbHBIM pecypcam”
(http://window.edu.ru/library).

9. MaTepuanbHO-TeXHU4YecKasi 6a3a, HeoOXoaUMast /11 OCYIeCTBIeHHA 00Pa30BaTEILHOIO
npouecca no AUCHMIIHHE

MarepuanbHo-TeXHUYECKas 0aza, HeOOXoauMast JJIsl OCYIIECTBICHUsI 00pa30BaTEIIHLHOTO
npoliecca 1o JUCIUIUIMHE BKII0YAET B CBOM COCTaB CHEIMAIbHbIE TOMEICHHS:
- yueOHbIe ayTUTOPHUHU JJISl TIPOBEICHHSI 3aHATHH JICKITMOHHOTO THIIA;
- yueOHbIe ayTUTOPUHU AJIS IPOBEACHUS TPAKTUUECKUX 3aHATHH (CEMUHAPOB);
- yu4eOHbIC ayTUTOPHUH JJIS TIPOBEICHHSI TPYIIITOBBIX W WHINBUAYAIbHBIX KOHCYIHTAIINH];
- yueOHbIe ayTUTOPUHU JJIsl IPOBECHHSI TEKYILETO KOHTPOJIA U POMEXYTOYHOM aTTeCTalluy;
- IOMEILIEHUS JJI CAMOCTOSITEIbHON paboThI;
- IOMEIICHUsT A XPaHEHUS U NPOPHIAKTHUECKOTO0 OOCITYKHMBAHUS TEXHUYECKUX CPENCTB
00yJeHUsI.

CrnenanbHble TOMEIIEHHUsST YKOMIUIEKTOBAHbI CPEACTBAMHU OOYYEHHUS, CIYXKAIUMH JUIs
npejcTaBieHus: ydeOHON uH(popManuu OOJbIION ayauTopuu (HOYTOYK W/MIIM NEPCOHAIbHBIN
KOMITbIOTEP, MYJIbTUMEINA-IIPOEKTOP, HACTEHHBIN MPOEKIIMOHHBIN SKpaH).


http://www.lib.uniyar.ac.ru/edocs/iuni/20150304.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20130303.pdf
https://urait.ru/bcode/485733
http://lion.icp.ac.ru/e-learn/denisov/
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://www.lib.uniyar.ac.ru/content/resource/net_res.php
http://window.edu.ru/library

Jis  mpoBemeHUs ~— 3aHATANA  JIGKIIMOHHOTO  THIMA  MPEAjaraloTcs  HabOpBI
JIEMOHCTPAIIMOHHOTO  000pYIOBaHUS W  y4eOHO-HAIJIAIHBIX TMOCOOM, XpaHsIIHuecs Ha
AIIEKTPOHHBIX HOCHTEISIX U 00CCIIEUUBAIONINE TEMATHUYCCKHE UILTIOCTPAIIMH, COOTBETCTBYIOIITHE
paboueii mporpamme JUCIUTUTHHBL.

[Tomemenuss 111 caMOCTOSATENBHON pabOThl O0YYarOIIMXCs OCHAILLEHBl KOMIIBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBHIO TOAKIIOYEHHUS K ceTh «MHTepHeT» W oOecredyeHueM JOCTyIa B
AIIEKTPOHHYIO WH(OPMALIMOHHO-00pa30BaTEILHYIO CPEAY OPTaHU3AIHH.

Uuciio mocagouHbIX MECT B JICKIIMOHHON ayAuTOpUU OoJblie JIMOO PaBHO CIIUCOYHOMY
COCTaBy IMMOTOKA, & B ayJAUTOPHH IJI MPAKTHUYECKUX 3AHITHA — CIIUCOYHOMY COCTaBY TPYIIIBI
oOyJaronuxcs.

ABTODBI:

3aB. kadenpoit o0meH u GU3NIECKON XUMHUH,
I.X.H., mpodeccop

Jouent xadenpsl o01Iel u GU3HIECKON XUMUH,
K.X.H.




IIpunioxenne Nel k padoueii mporpaMme ¥ CUMIIIMHbBI
«CB00OIHBIE paAMKAJIbI B XUMUU M OMOJIOTHH: CTPOEHHE, PeaKIMOHHAS
CIIOCOOHOCTH M METOJbI MCCJIeI0BAHUSD)

DoHJ OLIEHOYHBIX CPEaACTB AJifl MPOBECACHUA TEKYIICI0 KOHTPOJIA YCIIEBAEMOCTH
H IIpOME)KyTO‘lHOﬁ aTTeCTAalud CTYACHTOB IO JUCHUIIJINHE

1. TunoBbie KOHTPOJIbHBIC 3a/ITaHUA U UHBIC MaTE€pPHAJIbI,
HCII0JIB3YEMBIC B IIPOLECCE TEKYIIEI0 KOHTPOJIA YCIIEBAEMOCTH

33)13HI/I$[ JUIS1 CAMOCTOATEIbHOM paGOTBI

[TpoBepka BBIIIOJHEHUS! OCYILECTBISETCS IIyTEM ONpOca M PELIEHUs 3a7ad y JOCKU B
npolecce NPakTUIEeCKUX 3aHIATUH.

3aganus no teme Ne 1 «CtpoeHue u CBOMiCTBA CBOOOJHBIX PAaJUKAJIOB»

1. BbluuciuTh 3HTAIBIMKM OOpa30BaHUS CIEAYIOUIMX pPAIUKaNIoB (B CTaHAAPTHBIX
yenosusx: 298 K, 1 arm): Me®, Et", Me,C'H, Me;C*, PhC'H,u H,C=C°H, ecmu
AH(CHy) = -748 «x/x/mon, AH(CHs) = -84,7, AH(CH3;CH,CHs) = -103,8,
AH(Me;CH) = -134,5, AH(PhCHgs) = 50,0, AH(CH,=CH,) = 52,3 u D(H-H) = 436,0 x/[>x/mou1b,
a D(R-H) paBusr (x/Ix/moinb): 440 (CH,), 422 (C,Hg), 412 (CH3CH,CH3), 400 (MesCH), 375
(PhCHg), 464 (CHZZCHz).

2. OueHuTp 1O AaAJUTUBHOM CXEMe OSHTAIbIHI0 OOpa30BaHUS KaXIOro U3
Tpex nenTwibHeX  pamukanos:  CH3(CH2)3C’Hy;  (CH3),CHC*HCHs;u  (CH3),C°CH,CHa.
OuTanenuu obpazosanus rpymi (B k/x/moins) paBasl AH(C—(C)(H)s) = —42,2, AH(C—(C)2(H)2)
= -20,7, AH(C—(C)3(H)) = -7,9, AH(C’—(C)(H),) = 160,7, AH(C*—(C)2(H)) = 1715,
AH(C*—(C)3) = 171,5.

3. Onenutp yactoTy croinkHoBeHui monekyn CCly B xxuakom coctosuuu npu 300 K.
AMIumTyaa KonebGaHmii Monmekynisl @ = vio. Temora wucnapenust CCly 30 kJk/Mob.
Otromenue ckopoctH 3Byka B CCly u rase u,/u, = 4.

4. PexomOuHanusi OEH3WIbHBIX pajukanoB B OeHzosne npu 293 K mpoucxomur c
KOHCTaHTOU ckopocTH 2K; = 8,82-10° 11/(monb-c). Bs3skocTs pactBoputens paBHa 0,65 cn. Kakosa

6YI[CT KOHCTAaHTa CKOpPOCTU peKOM6I/IHaHI/II/I OTUX PpaJUuKaAJIOB B CICAYHOUIUX PACTBOPUTCIIAX
(293K):

PactBoputens | I'ekcan | I'emran | Oxtan | Jlexan | Momekan | Terpamun
Bs3kocTs, cin 0,32 0,41 0,54 0,77 1,26 2,02

5. Tepmonu3z nukymumnnepokcuaa (ROOR) mposogwin npu temneparype 413 K B cepun
pearentoB (RH) wu ananusupoBamum komuuyecTBa OOpa3oBaBIIMXCA — aleTOPEHOHA U
metunapeHukapOuHoa. IloxydeHsl cienyromye pe3yabTaThl:

RH PhCH; | PhCH,Me | PhCHMe, | Ph,CH; | Terpamun

[ROH]/[MeCOPh] | 0,681 0,816 0,695 0,550 5,35

BBbIUMCIUTE KOHCTaHTBI CKOPOCTH pPEaKLUUH KYMHJIOKCHJIBHOTO pajiuKana ¢ Haubosee
aktuBHOM C-H-cBsizpro RH, ecnu pacmajgy KyMUJIOKCHIIBHOTO paavKaia Ha aneTopeHOH |
METHIIBHBIN pauKal MPOTEKAET C KOHCTAHTON CKOPOCTU 2,5-10"exp(~46000/RT) ¢ .

6. Peaknus TpudTOpMETHIBHBIX paauKaloB ¢ oJeduHAMH H3ydallach B pacTBOpe
U300KTaHa. Pajukanel reHeprupoBanuchk myteM ¢ortosnsa rekcadropmerana. OneguH BBOAUICA
B koHueHTparuu 0,06 mosp/n. KoHtieHTpamus n300kTana paBHa 6 Moib/i1. Temmneparypa omnbita
338 K. H3mepsnoch KOJIMYECTBO OOpaszoBaBIIerocss TpudTopMeTaHa B OTCYTCTBHE H B
NPUCYTCTBUH OJieUHA TIPHU CTaHIAPTHOM IPOBEIACHUU OMbITa. HWke MPUBEICHBI Pe3yIbTaTh
skcriepumenta, [CFsH]o — xonnentpamms CF3H, oOpa3oBaBuierocss B M300KTaHe B OTCYTCTBHUE
onepuna, a [CFzH] — ero konmentparwms, oOpa3oBaBIIasCs B TNPUCYTCTBHH oOJichHHA,
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A[CF3H] = [CFsH]o — [CF3H]. Toay4eHns! cieayronme pe3yabTaThl

OHe(bI/IH CH,=CH, CH,=CHMe CH,=CMe, CH,=CHCMe; CH,=C=CH>

A[CFSH]/[CFH, | 451 6,32 17,2 7,04 2,90

BBIYMCIUTE HA OCHOBAHMH 3THUX JAaHHBIX KOHCTaHTHI ckopocTH peakimu CF3® pagukanos
¢ onepunamu, ecau CF3” orpeiBaer arom H 0T M300KTaHa ¢ KOHCTAHTOM cKopocTu K = 1,04-10°
a/(moub-¢) mpu 338 K.

7. Ilpu ¢oronm3e arneroHa B ra3oBO (a3e mNapauieTbHO MPOTEKAIOT CIEIYIOIINe
PEaKIuy C y4aCTUEM METHIIbHBIX PaIUKaJOB:

CH3COCH3; + hv — CH3C*O + C°Hsz

C°Hsz + CH3;COCH3; — CH,4 + CH3COC'H, (k)

C.Hg + C.Hs — CyH; (Zkt)

Kak ompenenuth KOHCTaHTY CKOPOCTH PEAaKIMM METWUJIBHBIX PAJMKAIOB C alETOHOM,
€CJIA PKCIIEPUMEHTAIILHO U3MEPEHBI KOJTMYECTBA METaHa U dTaHa, 00pa30BaBIINXCS B PE3YJIbTATE
doronuza aneToHa, U KW3BECTHA KOHCTAHTAa CKOPOCTH PEKOMOMHAIMM METHIIbHBIX PaIUKajIoB
(2ky)?

8. Oynkiusa ['ammeTa i mapa-3amectureneit X U KOHCTaHTa CKopocTH peakuuu RO, ¢
KQKIBIM U3 CTEPUUYECKHU 3aTPYAHCHHBIX (DEHOIOB COOTBETCTBEHHO PABHBI:

X H NO, MesC Me Me;CO | MeO
k-107 a/(moms-c | 1,1 0,16 3,3 3,7 12,0 23,0
c 0 0,778 | -0,197 | -0,170 -0,32 0,268

Brlnonusercs 1y TMHEHas Koppesaiys [ 'aMmera U1 5TO# cepuy peakuuii?

9. Beluuciouth dHepruu aktuBanuu peakuuid RO;° + RH — ROOH + R;* (RO;" —
BTOPMYHBIN  ANKWINEPOKCHIBHBIM  pagvKaid) Ui CIEAYIONMX  AIKAIaPOMATHYECKUX
YIIIEBOIOPOIOB.

RH PhCH3; | PhCH,Me | PhCHMe, | Ph,CH; | Terpanun
Dr_, xJlx/Mons | 375,0 364,1 354,7 356,8 345,6

[TapameTpsl, HeOOXOMUMBIC sl pacyeTa, paBHbl: oo = 0,814, br. = 14,74 (K[[)K/Monb)o’5,
0.5hL(vi — v¢) = — 3,8 xJ[xx/monb, D(ROO-H) = 365,5 k/[/Mou1b.

10. OueHuTh BKJIAJ DHTAIBIINU PEAKIUU B DHEPTUI0 aKTUBAIMM JUIS PEAKIMid Kiacca
H* + RH — H; + R{" mpu pasueix AH. Tlapamerpsl sToro kiacca peakiuit: oo = 0,904,
bre = 15,12 (xJlx/Momb)’”.

11. IlpucoennHenme artoma Bomopona K HempenenbHbIM coeguHeHussM CH=CHX
XapaKTepU3yeTcs CICAYIONIMMH 3HAYSHUSIMHU SHTAIBIINH U SHEPruM akTuBaruu (kx/Moib):

CH,=CHX | CH,=CH, | CH,=CHMe | CH,=CMe, | mmkno-CsHg | CH,=CHCI
~AH 154,6 157,8 161,4 150,8 172,0
E 13,9 11,6 9,3 16,5 11,1
AE 0,0 -2,3 4,6 2,6 -2,8
AAH 0,0 -3,2 -6,8 3,8 -17,4

Onpenenuts ko3dduuument o' B ypaBHeHHMH OBaHca-CeMeHOBa JJsi ATOH TIPYIIIBI
COEIMHEHUN.
. 8
12. ATOoM BOJOpOJAa TPUCOCTUHSETCS K OTHJIEHY C KOHCTaHTOW ckopoctu 3,85-10
1/(monb-c) B razoBoi daze mpu 298 K. Onpenenutsh nmapametpsl bre m Ee ans 3Toit peakimm.
HeoGxoaumble ais pacuera mapameTpbl NMpHBENEHbl B Tabiuie. DHTAJIbIMS PEAaKLUUH paBHA
munyc 154,6 x/x/momb.

Peakrus o b-107!, 0,5hLv, AAH,, A-107%°,

(K}l}lc/Mom))o’s/M k/lx/Monb | kJx/MoIb | 11/(MOIIB-C)
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H* + CH,=CHR | 1,440 5,389 9,9 —7,5 10

3ananus no teMme Ne 2 «Peaknum reHepupoBaHUs CBOOOIHBIX PAIMKAIOBY

1. 3a pacxomoBaHueM pacrmajga a30M300yTHPOHUTPUIA CIEASIT BOIIOMOMETPUYECKH IO
BBIJIETICHHUIO Ta3000pa3Horo azora Np. Kakomy KuHeTHYeCKOMY 3aKOHY MOJYUHSETCS KUHETHKA
BhIiesieHns a3oTa? Kak monro cinenyer Bectu skcnepumMent npu 100°C go monHoro pacrajna
storo uauimaropa? Kakos oosem N (mpu 298 K u 1 atm), koropsrii Beiaenutcs u3 [RN2R]o =
0,05 MoIIB/11 IIpH 00BEME PacTBOpa, Tie uaeT pacuax, 10 cm®?

2. Paccuurtarh SHTaNBIIUIO peakIMu O030HAa C HambOojee cmaboir ¢ C—H-cBs3biO
CeAyIoIUX yriaeBoaopoaoB: Tonyona (De.y = 375,0), atundensona (De.y = 364,1), kymona (Dc.
H = 354,7), rerpanuna (Dc.y = 349,6) u tpudenmimerana (Dc.y = 346,0); npounocts O-H-cBsi3u
B pagukaie HO3® Doy = 350,4 kJIK/MOIIb.

3. Kaxkosa sranemuu peakuuii PhCHz + X; — PhC’H, + HX + X° mna pasnuusbix
MoJIeKyJ raous1oB? B metuibHoOM rpynme Tonyosa Dey = 375 kJx/mMomnb, Dx.x = 158,7 s Fo,
242,6 nns Cly, 192,8 s Bry. [Ipounocts cBsizu De.y = 570,3 xIx/mMonb, Doy = 431,6 1 Dy =
366,6 x/[>x/MOIIb.

4. PaccuuTarh 3TAIBIHUIO PEAKIIUN PETPOIUCTIPOTIOPIIUOHUPOBAHUS MEXKY CTUPOJIOM H
psgom RH (te ke, uro B 3amaue 5), ecnu suranenuu AH(PhCH=CH,) = 147,4 x/I/Moib u
AH(PhC*HCH3) = 175,9 xJ1%/MOJIb.

5. Ilpu pacnane asouszoOytuponutpusia B Oenszone npu 333K BepoSITHOCTH BbIXOAA
paaukagoB B 00beM u3 kiietku coctanisgeT 0,50. Bsskocts pactBoputens pasHa 0,39 cin. KakoBa
OyZIeT BEpOSTHOCTH BBIX0JIa PAJUKAIIOB B 00BEM U3 KJIIETKH TPU pacrajie a30u300yTUPOHUTPHIIA
B cinenyromumx pacteopurersix (333K):

PactBoputesnp | Justunossiid apup | I'enran | Oxran | J{omekan | CCly

BsskocTts, cnn 0,17 0,29 0,54 0,72 0,58

3aganus no teme Ne 3 «CradujibHble paIMKaIbD)

1. KakoBbl mpu4uHBl yCTOHYMBOCTH TpuUeHMIMeTHIbHOrO paaukana? Pacnomoxure
pagMkansl B psaxg mo Bospactamuio ycroiumsoctd: (CgHs)sC®, CgHsC'H,,  (CsHs).C'H,
(CeCls)sC".

2. Kakue u3 (heHOKCUIBHBIX PAJAMKAJIOB SIBJIAIOTCA Haubosiee YCTOMUUBBIMU U MOYEMY:
napa-MeTHI()pEeHOKCUI, TPU-TPET-0yTUI(HEHOKCHUIL, TaTbBUHOKCHIT?

3. Yem oOycnoBieHa CTaOWIBHOCTh adM(PATUUYECKUX MMKIMYECKUX HUTPOKCHUIIBHBIX
pPaaAMKaIOB U apOMaTHUYECKUX HUTPOKCUIIbHBIX PaluKaioB?

4. Kakoil U3 TrUIpa3uibHBIX PaJUKalIoOB MMeeT HauOoJjbllee MPUMEHEHHE B XHUMHUH?
HazoBute o0macTu ero npuMeHeHus.

5. HamumumTe MexXaHU3M LUC-TPAHC-U30MEpHU3alMU MO/ JIeHCTBHEM CTaOMIIbHBIX
paaMKaNoB. YKaXuTe JUMUTUPYIOUIYIO CTauI0 mpouecca. Kak cBs3aHbl SHEprus akTUBALUU C
TEIUIOBBIM 3(PPEKTOM KOMITTIEKCOOOpa3oBaHus?

6. OueHute TeMmIepaTrypy, IpU KOTOPOH peakius MNPUCOEIWHEHUS HUTPOKCUIbHBIX
pauKaioB K ABOMHOM CBSI3U CTUPOJIA Oy/I€T BHOCUTH BKJIAJ] B 3apOXKACHUE LIEeNeH.

7. Ilpemnoxute cxemy omnpeneneHus npouHoctd OH-cBszeli B ¢deHomax c
MCIIOJIb30BAaHUEM MX PEAKINM C TAIbBUHOKCUIIOM.

8. Kakoif W3 HHUTPOKCWIBHBIX paJMKaJIOB oOO0NagaeT HauOOJBIIMMHA OCHOBHBIMHU
cBoiictBamu? IloueMy JOHOpHBIE M aKIENTOPHBIE 3aMECTUTENM OKa3blBAIOT OJMHAKOBOE
BJIMSTHUE HA OCHOBHOCTh HUTPOKCHJIBHBIX PaUKaIoB?

9. Paccmotpure MEXaHU3M CYIIEPOKCUIIUCMYTA3HOT O JNENCTBUSA 2,2,6,6-
TeTpaMeTWiInunepuana-1-okcuna.  Paccunraiite  3(dPexkTHBHYO  KOHCTaHTY  CKOPOCTH
s3aumoseiicteus >NO® ¢ cynepokcugom ipu pH 7 u 5.

10. Kakue 3H/10reHHbIe aHTHOKCHUIaHThI criocoOHbI BoccTanaBnubath >NO° 1o >NOH?

11. PaccMoTpuTe KJIACCMYECKHM MEXaHW3M HWHTHOMPOBAHHOTO  HUTPOKCUIHHBIMU
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paauKaiaMu OKUCIIGHUU YTJIEBOJOPOIOB. BriBenTe KHHETHYECKOE ypaBHEHUE Tporiecca. Kakoi
HOPAZIOK UMEET JaHHBIH IPOIIECC MO CyOCTpaTy, MHUIKATOPY, KKciopoay, >NO®?

12. PaccMmoTpuTe MEXaHM3M MHTHOMPOBAHHOTO HHUTPOKCHIIBHBIMU — PaTUKaIaMU
OKHUCJIeHHs cTHpoia. Kak MOKHO ONpENeuTh KOHCTaHTBI CKOPOCTH B3anMozeiicteus >NO® ¢ R*
1 RO’ U3 3aBUCHMOCTH CKOPOCTH OKHMCIIEHHsI OT KOHIIEHTPAIUK KUCiIopoaa?

13. PaccmoTpuTe MeXaHU3M KHBOW monuMepm3anuu. OnpenenuTe JTUMHTHPYIOIIYIO
CTaJIUIO ¥ BBIBEIUTE KHHETUYECKOE YpaBHEHHE ISl JAHHOTO TpoIiecca.

3ananus nmo teme Ne 4 «Metoabl HCCIeI0BAHUS CBOOOTHBIX PAAUKAJIOB)

1. Ha3zoBure  ycioBHsT ~ BO3HHMKHOBEHHS  DJIGKTPOHHOIO  IapaMarHUTHOTO
pe3onanca. KakoBa uyBcTBUTEIIBHOCTh MeTOoAa DI1P?

2. B kakoii ¢opme peructpupyercs cnextp OIIP? Kak ompenenuTh KOHIEHTPAIUIO
napaMarHUTHBIX LIEHTPOB B 0Opasiie?

3. Kakue cnocoObl akTUBAIMK UCHOIB3YIOTCS Uil OJYYCHUSI PAJUKAIOB B PE30HATOpPE
OIIP cnektpomerpa?

4. Kakue (hakTophl BIUSAIOT HA HHTEHCUBHOCTD U mupuHy nuHuid B JI1P cniektpax? [pu
KaKuX TemIiepaTrypax 3amucbiBaioT crekTpbl JIIP ansg monydenus makcumyma mHGOpManuu o
CTPYKTYpE paauKaaoB?

5. Kakume B3aumMonelcTBUS NPHUBOIAT K CBEpXTOHKOW cTpykType OIIP cmextpos?
[MpuBenure cxemy obOpazoBanmst CTC cnektpoB OJOIIP B pamukanax: 2,2,6,6-
terpamerrianunepuaun-1-oxcumi, CoHs', CH3;CHOH.

6. Kakyio wundpopmanuio HeceT g-dakrtop panukana? KakoBa npupojga BIHMSHHS
CIIMHOBOM TUIOTHOCTH B pajaukanax Ha ¢popmy DIIP cnexktpos?

7. Kak BIMSIOT 3aMECTHTENH B Tapa-MOJIOKEHWHM Ha paclpeneieHue CIUHOBOU
IUIOTHOCTH B (PEHOKCHIIBHBIX paaukaiax? Kak MmposBISIOTCS BHYTPUMOJCKYJISIPHBIC IBMKEHUS
Ha DI1P-cnekTpax (heHOKCUIIBHBIX PaIuKaIoB?

8. Kakue coequHEHHsT MOXXKHO HCIOJIb30BaTh B KadyeCTBE CIMHOBBIX JIOBYIIEK ISt
UACHTU(DUKAIIMH CTPYKTYPbl KOPOTKOKUBYIIMX PaTUKaIOB?

9. Kakyro mMHpOpMAUI0 MOXXHO TOJYYHTh M3 aHainu3a mnapamerpoB SIMP cnektpoB
paauKagoB: MapaMarHUTHBIA cIBHUr, KoHCTaHTbl CTB, marHutHas BocnpuumuuBocTh? Kakue
0COOEHHOCTH UMEIOT crieKTphl IMP Oupannkanos?

10. KakoBa npupoja BIUSHUS NMapaMarHUTHBIX 4acTUll Ha mapamerpsl SIMP cnextpos
JMaMarHUTHBIX YacTul? B ueM coCTOUT sIBIeHNE AMHAMUYECKOH Mosipu3anuu saep?

11. Kakas w3 cTaguil OKUCIIEHUS OpraHUYeCKHUX COEJUHEHUH MOJIEKYJISIPHBIM
KHCJIOPOJIOM  COTNPOBOXKAAeTcsd  XeMuwiItoMuHecueHuuen? Kak cBs3aHa MHTEHCHBHOCTh
XEMUJIOMUHECIIEHIIUU C KOHIIEHTPALIE aKTUBHBIX IIEHTPOB?

12. BeiBemuTe  ypaBHEHHE, TIIO3BOJIIIONICE  ONPEACNATh  KOHCTAaHTY  CKOPOCTH
B3aUMOJICHCTBUS MHTUOMTOpPA C MEPOKCHIHBIM PAIUKAIOM IO 3aBUCUMOCTH HMHTEHCHUBHOCTH
XEMIIIOMUHECLIEHLIUU OT KOHIIEHTPAlluu UHTUOUTOpA.

13. Kakue monockl mnorjouieHus umeroTcs B Y@-crnekTpax (EHOKCWIBHBIX U
aMUHWIBHBIX paaukanoB? Kakum oOpa3oM MOXHO ONpPENENUTh KOJMYECTBEHHOE COJEp)KaHue
IPUBUTBIX Ha MaKpPOMOJIEKYJIYy HHUTPOKCWIBHBIX TpPYII C HCIOJIb30BaHMEM MeToja Y-
CIIEKTPOCKONUU?

14. KakuM o0pa3oM Ha OCHOBaHMU AaHHBIX MK-CreKTpoCKONMMH MOXHO OIpeNenuTh
IIPOCTPAHCTBEHHYIO CTPYKTYPY TaJOr€HMETHJIbHBIX paaukaioB? Kakue Tunel koneGaHUM
nposBisiores B UK-criekTpax kapOOHMICOAEpIKAIINX paJuKaIoB?

15. Kakme mpomeccsl MPOUCXOAAT HpPU  B3aUMOJCHCTBHM  pPAJUKAIOB  C
annekTpoHamu? Kakue 3aKOHOMEPHOCTM  NPOCIEKHUBAIOTCA B W3MEHEHUM IOTEHIMAIOB
MOHM3AIMM B OPraHUMYECKHX pajuKallax IpU TOSBICHUM pA3JIMYHBIX 3amecTuTeneii? B uem
COCTOAT CIJIO)KHOCTH IIPU OIpEJIeIEHUH a0CONIIOTHBIX KOHIIEHTpAalMi pajuKaloB Macc-
CHEKTPOMETPUUECKUM METOJIOM.

16. B yem cytb cTpyeBbIXx MeTonoB? [y uWCCleOBaHMS KakUX MPOIECCOB MOTYT
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UCIIOJIb30BAaThCA CTPYyEBbIEe METOAbI? B uyem pa3nuuuss MEXIy METOJaMH HENpPEPbIBHOM,
YCKOPEHHOM M OCTaHOBJIEHHOW CTpyH?

17. Kakue HCTOYHHUKH HWMITyJbCOB CBETa WCIOIB3YIOT B HMITYJIBCHOM (Qoronmze?
HazoBuTe o6nacté mnpuMeHEHHs] UMIYJIbCHOM crnekTpockonuu. HazoBuTe mnpeumyiiecTBa
Ja3epHOT0 UMIYIIBCHOTO (POTOIH3A.

18. Kakme ormeMeHTapHble  MPOLECCHl  MPOUCXOAAT  MOPH  B3aUMOJIECHUCTBUM
BBICOKO?HEPIeTUUECKUX AJIEKTPOHOB C MOJIEKYIaMH? B Kakue 37eMEHTapHbIE peakluy BCTYIaeT
TUAPATUPOBAHHBIA AJIEKTPOH B Bojae? Jlis ucciaenoBaHUs KaKMX pPaJUKaIbHBIX IMPOIECCOB
MPUMEHSIOT UMITYJIbCHBIN paanoan3?

3ananus no teme Ne 5 «CB0OOAHBIE PagUKAJIbI B KU3HEAEATEJIbHOCTH OPraHU3Ma.
OxucauTeJIbHBIN CTPECe)
B kauectBe camocTOsATENbHONM pabOTHl MarucTpaHTaMm IpeajiaraeTcsi HaIlKMCaHUe
pedepara o 01HOI U3 TeM:
[lepekucnas Teopusi CTapeHusl.
AHTHU- 1 IPOOKCUJAHTHOE JIeHCTBHE aCKOPOMHOBON KUCIOTHI B OpraHU3Me.
[TpoayKTHl MUTaHHS KaK ICTOYHHKN OMOAHTHOKCHIIAHTOB.
@D1aBOHOMIBI KaK BaKHEHIINN KJ1acC OMOAHTHOKCHUIAHTOB.
AHTHOKCHIAHTHOE JIEHCTBUE BUTAMUHOB B OpraHU3ME.
MeTo/1bl HCCIIeIOBAHUS OKUCIICHHST ONOIOrHYECKUX 00pasios in Vitro.
Peakuust oxucieHus METWJUIMHOJNEAaTa Kak MOJENb OHOJIOTMYECKOTO IEpPEKUCHOTO
OKHCJICHHUS.
8. Paborer B.II. CkymaueBa 1O WCCICAOBAHUIO BO3MOKHOCTH OTMEHBI «TCHETHUYCCKOMN
MPOrPaMMBbI CTAPEHHUSI.
9. Ponb mporeccoB NEPEKUCHOTO OKUCIICHUS B PA3BUTHH MATOJIOTHYSCKUX 3a00ICBAHIIA.
10. AHTHOKCUAAHTHOE JICHCTBUE IIUCTEUHA B OpPTaHU3ME.

NoakowhE

IIpumep BapuaHTa KOHTPOJbHOH PadOTHI

1. BropruuHbie NEepOKCUIILHBIE PAJAUKAIIBI PEarupyIOT CO CTEPHUUECKH 3aTPYAHEHHBIMHU (eHOIaMU
2,6-CMe3-4-X-CgH,OH (ArOH) no peakiuu: RO," + HOAr — ROOH + ArQO°. TIpounocts O—
H-cBs3u B (peHONE M KOHCTaHTa CKOPOCTH, B 3aBUCUMOCTH OT mapa-3amecturtens X mpu 333 K B
YIJIEBOAOPOJIHOM PacTBOPE, COOTBETCTBEHHO, PABHEI:
X H NO, | MesC | Me | MesCO | MeO

D, xJbx/mons | 346,4 | 358,0 | 339,7 | 339,0 | 331,3 | 327,0
k-10* n/(momb-c) | 1,1 | 0,46 | 33 | 3,7 | 120 | 23,0
Omnpenenute napamerp o B ypaBHeHHH [lonsian-CemeHoBa.
2. [To maHHBIM HOTOMETPUUYECKOTO aHATIN3a KOHIIEHTPAUS JTUOCH30MIIICPOKCHIA B OEH30IIE ITPH
100°C MeHsieTcsi BO BpeMEHH CIIEYIONIUM 00pa3oM:
t, MuH 0| 3 5 10 | 20 | 35 | 60

[(CeHsCO,),]- 102 momw/n | 2 | 1,79 | 1,64 | 1,36 | 0,93 | 0,49 | 0,19

OnpenenuTh KOHCTAHTY CKOPOCTH PEaKIUy pactajga TuOCeH30MIEPOKCHIA.

3. Ilpu ananusze MOAUGPUIIMPOBAHHOTO XHTO3aHA METOAOM Y D-CHEKTPOCKOMUU OBLIO
oOHapyxeHo, 4To abcopOumsi oOpasiia ¢ MaccoBod KoHimeHtpanuend 0,400 mr/mu Ha nuHE
BosIHBI 250 HM coctaBuna 0,894, abcopbuus HemoauuimpoBanHoro odpasia cocrasmuia 0,040.
W3BecTHO, UTO cpeaHssl MOJIeKyJIsipHas Macca o0pasua onuroxurosana cocrasiser 1000 r/mois.
Onpenennre CcpeaHee 4YHCIO HHUTPOKCHIBHBIX TPYI, «IPHUIIATBIX» HA OJHY MOJEKYIy
onmuroxuto3ana. KodpuIHMeHT SKCTHHKIMKA COOTBETCTBYIOIIETO HHUTPOKCHIIBHOTO paauBalia
COCTaBIIAET €59 = 2200 M tem .

4. ITpu uarubupoBanHoM 2,2,6,6-TeTpaMeTUINHUIICPUANH-1-0KCUIIOM OKUCICHUN CTHPOIA OBLIO
00HApyXKeHO, YTO MEPUOJ MHAYKIUH cocTaBiseT 83 mun npu [>NO°] = 1-107° mous/m u Wi =
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1.10°® mouts/(i1-c). TIpu [>NO°] = 1.10* monb/n CKOPOCTh WHTHOUPOBAHHOTO OKHUCIICHUS
cocrasmser 1,2:10° MOJIB/(J1-C) TpH TapruaibHOM naBiieHnu kuciopona 20 klla u 2,3-10°°
monb/(11-c) pu 100 kIla. Paccunraiite koaddunment uarnbuposanus. Ilpennoxure MexaHusm,
00BSCHSIONMUI 00HAPYKEHHBIC SKCIIEPUMEHTAIILHBIC PE3YIbTATHI.

KpnTepml OLHCHUBAHUA PE3YJIBTATOB TCKYIIEI0 KOHTPOJISAA YCIIEBACMOCTHU

dopma TeKyuiero [IpaBusa BICTaBICHUS OLIEHKH
KOHTPOJIS
yCIIEBaEMOCTH
Omnpoc - Omauuno BBICTABIISIETCS 3a MOJHBIA OTBET Ha IIOCTABJIEHHBIM BOIIPOC C

BKJIFOUCHHEM B COJICp)KaHME OTBETa pacckasza (JISKIMH) MpernoiaBaTess,
MaTepHAIOB YUYE€OHHKOB, OTOJIHUTEIBHOM JIMTEPAaTyphl O€3 HABOISIIMX
BOIIPOCOB.

- Xopowo BbICTaBISAETCS 3a INOJHBIM OTBET HAa IOCTABJIEHHBIM BOIPOC B
o0beme pacckaza (JIEKIUH) TpernoaaBaTess ¢ BKIOYEHHEM B COACpIKaHUE
OTBETa MaTEPUAIOB YUCOHMKOB C YETKUMH MOJOKUTEIHbHBIMU OTBETAMH Ha
HaBOJISIIIIKME BOIIPOCHI MPEMO/IaBaTENsl.

- YoosnemsopumenvbHo BHICTaBISETCS 32 OTBET, B KOTOPOM 03BY4EHO Ooiiee
MOJIOBUHBI TpeOyeMoro marepuaia, ¢ MOJIOKUTEIbHBIM OTBETOM Ha
0O0JIBIIYIO YaCTh HABOJSAIIUX BOIIPOCOB.

- Heyodoenemseopumenvno BBICTABISETCS 32 OTBET, B KOTOPOM O3BYYEHO
MEHee IOJIOBUHBI TpeOyeMOoro marepuana WM HE O3BYYEHO IJIaBHOE B
COJIEpP’)KaHUU BOMpOCAa C OTPUILIATEIBHBIMU OTBETAMHM HA HaBOASIINE
BOIIPOCHI, WM O0YyYaroIIMiics 0TKa3ajcs OT OTBETa Oe3 MpeaBapUTEIbLHOIO
00BSICHEHUS YBAKHUTEIbHBIX IPUYHH.

Pemenue 3anau | - Omauuno BBICTABIIAETCS, €CIIU 3aJJaHUE BBIIIOJHEHO MTOJIHOCTbIO.

- Xopowio BBICTaBIIAETCS, €CIM 3aJaHUE BBIIOJIHEHO IIOJHOCTBIO C
HE3HAYUTEJIbHBIMU OIIMOKAMHU.

- Yooenemsopumenvrno BBICTaBIAETCS, €CIM OOyUYaAIOIIMHUCA MPUCTYNUI K
BBINIOJTHEHUIO 33/1aHUsI, HAMETWUJI aJTOpPUTM pELIEHHUs, HO JOIYCTHII
cepbe3Hble OLIMOKM Ha dTarax pelieHus.

- Heyooenemeopumenvno BbICTaBIs€TCS, €cilu OOydarolIUiCcs  He
MPUCTYNAN K BBINOJIHEHUIO 3aJ[aHUs WK HE CMOT BbIpaOOTaTh alrOpUTM
€ro peuIeHusl.

KonrpomnbHas - OmauyHo BBICTABISETCS, €CIM 00YyJaroIUiiCcs BBIMOJIHUI paboTy (00muit
pabora MIPOLIEHT BBINOJHEHUS 3agaHuil He MeHee 90%), neMOHCTpUpYeT 3HAHMS
TEOPETUYECKOr0 M MPAKTUYECKOro Marepuajga Mo TeMme paboThl, HaéT
MIPABUIIBHBIN alITOPUTM PEIICHUSI.

- Xopowio BBICTaBIAETCS, €cld OOy4yarolUMiics BBIOJHMI paboTy ¢
HEOOJIBIIMMU HelodeTaMu (OOLIMII MPOLIEHT BBINOJHEHUS 3a/laHuil He
MeHee 70%), NEMOHCTpPUPYET 3HAHUS TEOPETUYECKOTO0 U IMPAKTHYECKOTO
MaTepualia 1mo TeMe padoThI, IOIycKas He3HAYUTEIbHbIE HETOYHOCTH TMPH
UX MPUMEHEHUH U BBIOOPE AITOPUTMA PEIICHUS.

- Yooenemeopumenvrno BBICTABISAETCS, €CIU OOydYarOLMiicd B LEIOM
BBIMOJIHWI paboTy (00K MPOIIEHT BHITIOIHEHUS 3a7jaHuil He MeHee 50%),
JIOTTyCKast CyIIeCTBEHHBIC HEIOUETHI, B TOM YHCIIE TIPH BHIOOpE ainropuTMa
pereHus.

- Heyooenemeéopumenvrno  BBICTAaBIS€TCA, €CIM OOy4arOIIMHCA He
CIpaBWIICS C BBIOJHEHHEM 3ahaHus (OOLIMI TMPOLEHT BBHIMOIHEHUS
3amanuii MeHee 50%), He cmor BbIOpaTh aIrOpUTM €ro pelieHus,
MIPOJAEMOHCTPUPOBAB CYLIECTBEHHBIE NpPOOENbl B 3HAHUSAX OCHOBHOTO
yueOHOro Marepuana.
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Pedepar - Omauuno BBICTABIACTCS, eciau pedepar odopmiieH ¢ ydé€ToM BcCexX

TpeOOBaHUM, MOATOTOBJIEH KPAaTKO, HAYYHO, JIOTUYHO, B JMCKYCCHH IIO
pedepary 00yuaromuiicss MOKET OTBETHTh Ha BCE BOIIPOCHI OMITOHEHTOB.

- Xopowo BwIcTaBusieTcs, ecnu pedepar odopmiieH ¢ y4ETOM Bcex
TpeOOBaHMH, UMEIOTCSI 3aMEYaHus 10 TMOATOTOBKE JOKIaAa K pedepary, B
JMCKyccuU 1o pedepary 00yqaromMicss OTBETHII Ha 4acTh BOIIPOCOB
OIIIOHEHTOB.

- Vooenemeopumenvno BbicTaBnsieTcs, ecnu pedepar odopmieH ¢
3aMCUaHHUSIMH 10 TPeOOBAHUSIM, HMMEIOTCS 3aMEYaHHs IO MOJATOTOBKE
JIokimana K pedepary, B amckyccuu 1o pedepary oOydaromuiics He
OTBETHJI Ha BOMPOCHI OMIMOHEHTOB.

- Heyoosremeéopumenvno BbIcTaBisieTcs, eciu pedepatr odopmieH c
3aMCUaHHUSIMHU 10 TPeOOBAaHUSIM, HMMEIOTCS 3aMEYaHHs [0 MOJrOTOBKE
nokmana kK pedepary, nmmbO JOKIAn OTCYTCTBYET, B JHUCKYCCHHU IIO
pedepary 0oOydYarONIMICS HE OTBETHJ HAa BOIPOCHI OIIMOHEHTOB, JIHOO
OTKa3aJICsl y4aCTBOBATh B TUCKYCCHH, pedepaT OTCYTCTBYET.

CDOH[[I)I OLCHOYHBIX CPCACTB IO AUCHUILUIMHE MPEAYCMATPUBAIOT MMPOBCPKY MHAUKATOPOB

JOCTHIKCHUS KOMIICTCHIIMH.

wn

N ok

10.

11.

12.

13.

14.

15.

2. Cnucok BONIPOCOB M (MJ1H) 3a1aHMii 1)1 MPOBeeHHs] IPOMEKYTOYHOH aTTecTalluN
CnHcoK BONIPOCOB K 3a4eTy

[TpocTpaHcTBEeHHAs CTPYKTYypa pajuKaioB. MarHUTHbIE CBOMCTBA CBOOOIHBIX PaUKaJIOB.
OHepruu JUCCOLUAIK CBsI3€d U SHTAIbIIMKU 00pa30BaHUs pPaJUKajIoOB.

Cremuduka xKuakopasHbIX paauKaidbHbIX peakuui. JIupdy3noHHO-KOHTpOIHUpYyeMble
peakuum.

PexomOuHanus u 1MCIpoOnopLUOHUPOBAHUE PAIUKATIOB.

MoHOMOJIEKYISIpHbIE peakliiy CBOOOAHBIX PaJUKaAIOB (MU30MEpHU3alus, pacnan).

Peakuuu panukanbHOro oTpbiBa. Peakiuu 3amemeHusl.

Peaknnn paaukaibHOroO NPUCOEIUHEHUS.

JluHeliHble KOppeNALUU B pajukaibHOi xuMuu. [Tapabonuyeckas Moaeab OMMOJIEKYIIPHON
paaMkanbHOM peakuuu. TpurmieTHoe oTTankuBaHue. CTepuyecKud M MOJSIPHBIN (axTop.
MyJbTUIUIIONBHOE B3aUMOEHCTBHE.

WMunnyatopsl  cBOOOAHO-paIMKAIBHBIX peakuuil. MexaHu3Mbl pacraja HHHUIHATOPOB.
Knetounsiii a3 ¢ekr.

BnusHue BHEMIHMX YCIOBMM Ha MOHOMOJIEKYJSIDHBIM pacnaj MHUIMATOpoB. KuHeTuka
pacnana. LlenHoW pacnax HHUIMATOPOB.

bumonekynspHble peaklud T€HEPUPOBAHUS PAIUKAIOB. Peakuuu yrieBogopoA0B ¢ 030HOM,
JMOKCHJIOM a30Ta, MOJIEKYJISIPHBIM XJIOpOM. I '€eHeprupoBaHue paJiMKaaoB IIPH aBTOOKHUCICHUH
YTIIEBOJOPOIOB.

OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ peaklUMU TeHepupoBaHHsA  paaukanoB. Pacnan
IIEPOKCUA BOJOPOJA U TUAPOIEPOKCUIOB HA PAJAMKAJbl IIOJ JEHCTBUEM MOHOB METAJJIOB
IIEPEMEHHON BAJICHTHOCTU. Peaknny WMOHOB IEPEMEHHOM BAJIEHTHOCTH C OKHUCIISIEMBIM
COCIMHECHUEM.

doToxXuMHUYECKOE pa3fiokeHne MoJiekys. doToceHcnOunmzanus. PaguainoHHO-XUMHYECKOe
WHULUApOBaHUeE. [ eHepupoBaHue aTOMOB U PaJUKaIIOB JIEKTPOPa3PsAI0OM.

OcHOBHBIE  KJacchl  CTa0WIBHBIX  PaJUKalOB.  YTJIEBOJAOPOJHBbIE, (EHOKCHUIIBHBIE,
HUTPOKCUJIbHBIE PAIUKAIIBI.

PeakmonHast cmocoOHOCTh CTAOMIBHBIX pagukaiioB. [lapaMarHUTHBIN KaTalau3 ITUC-TPaHC-
U30MEpHU3aIMU CTAOMIIBHBIMU paHKalIaMH.
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16. Ilpucoenuuenne CcTaOWIBHBIX paJWKajIoB K JBOWHOW CBs3U. Peakium 3amemieHus c
y4acTUueM CTaOMIIbHBIX PaJUKAJIOB.

17. KucinoTHO-OCHOBHBIE, XUMUUYECKHUE CBOMCTBA HUTPOKCHIBHBIX pagukaioB. OKHUCIUTENIBHO-
BOCCTAHOBUTEJbHBIE MPOLECCHl B TPUAJE THAPOKCUIAMUH — HUTPOKCWIBHBIA pajvKal —
OKCOAMMOHHEBBIM KaTHOH. buojormueckass akTUBHOCTb: CYNEPOKCUAIUCMYTa3Has U
IIPOTUBOOITYXO0JI€BAsl aKTUBHOCTb.

18. HutpokcunbHble paguKaibl KaK MHIHOUTOPHI MPOIECCOB IMOJMMEPU3ALUU M OKUCICHUS.
MexaHu3Mbl pereHepaluuy HUTPOKCUIIbHBIX PaJUKaJIOB.

19. Meronbl COMHOBBIX METOK, CHOMHOBBIX 30HIOB M CIMHOBBIX JIOByIIeK. JKuBas
MOJIMMEPU3ALUSL.

20. IIpakTryeckoe NMPUMEHEHUE HUTPOKCHIIBHBIX PaJWKaloOB: ycHiuTenu KoHTpacta B MPT,
VMCTOYHHMKHU TOKA, IPUMEHEHUE B OPraHUYECKOM CUHTE3E.

21. UccnenoBanue CTPYKTYpbl M CBOMCTB CBOOOIHBIX PAJAMKAIOB METOAOM CHEKTPOCKOIIUHU
OIIP. [Tapametpsl ciekTpoB DIIP. CBepXTOHKOE B3aUMOJIEHCTBHE.

22. Cnexrpockonusi IMP kak meron mccienoBaHusi CBOOOJHBIX pajuKalioB. [lapamMarHUTHBIC
capuru B crnekrpax AMP u simepHas penakcaius B pagukaiax U UX KoMmiuiekcax. SIMP B
CTaOUJIBHBIX pajuKajax.

23. XeMUTIOMUHECIIEHIIUST KaK METOJ HCCIIEIOBaHUS KHUHETUKU PEaKIUil MEepOKCUIHBIX
paaAMKaoB.

24. YO-cniexkTpbl morjiouieHus cBoOOAHBIX paaukanoB. HWK-cmekrpockomnus CcBOOOIHBIX
pamukanoB. Macc-ciekTpomMeTpusi CBOOOIHBIX paaukanoB. [loTeHuuansl HOHU3AIMHT
CBOOOIHBIX PaJIUKAJIOB.

25. CtpyeBbie Metoabl. [locTosiHHAs, yCKOpeHHass M OCTAaHOBJEHHas CTpyd. llpumeHenue
CTPYEBBIX METOJIOB.

26. UmnybCHBIN (DOTONHM3 U UMITYJIBCHBIN PaHOIIN3.

27. IlepekucHoe OKHCIEHUE JIMIUIOB M OKHCIUTENbHBIA cTpecc. llemHoit MexaHH3M
NEPEKUCHOIO OKUCIICHHUS.

28. IlponykTel HehEpPMEHTATUBHOTO OKUCJICHHS HEHACBHIIICHHBIX JKUPHBIX KHUCIOT. Ponb
COEIMHEHUH jKeJie3a B IEPEKUCHOM OKHMCIIEHUH JIUITUI0B.

29. urubupoBaHue MePEeKUCHOTO OKUCIEHUS JIMMTUAO0B aHTUOKCHIaHTaMU. MeXaHu3M JeHCTBHS
(eHONBbHBIX aHTHOKCHIAHTOB.

30. O6pazoBaHue mepekucel JIUIMUAOB B OHOJOTMYECKMX cUcTeMax. MeXxaHu3M peakuuit
NEPEKUCHOIO OKUCJIEHMSI HEHACBHIIIEHHBIX KUPHBIX KHUCIOT B MHKpocomax. Pounb
HEPEeKUCHOIO OKUCICHUS JIUITUAO0B B (PU3UOJIOTMUECKUX Mpolieccax KIETKH.

31. Ddupsl HEHACHIIIEHHBIX KUPHBIX KUCIOT KaK MOJEIH OUOIOTHYECKUX JTUNHI0B. OKHUCICHNE
B MHUKPOTETEPOreHHBIX cHcTeMax (MHUIE/UIaX, JIMIOCOMAax) Kak MOJeNIb IEPEKHCHOTO
OKHCJIEHHUS B JIUMHUIHBIX MeMOpaHax.

HpaBu.na BbICTABJICHHA OLICHKH HA 3a4eTe:

VY CTHBIN OTBET CTyJIEHTa HA 3a4eTe OLEHUBAETCS MO 2-X OAJUIbHON CHUCTEME.

OTMeTKa «3aUTE€HO» CTABUTCS, €CIIU:
- 3HAHUS OTIUYAIOTCSA TIIYOMHOM W COJEPXKATEIHHOCTHIO, JACTCS TOJIHBIA HCYEPIBIBAIOIINI
OTBET, KaKk Ha OCHOBHBIE BOIIPOCHI K 3a4€Ty, TaK U Ha JOMOIHUTEIIbHbIE;
- CTYZICHT CBOOOTHO BJIaJIe€T HAyYHON TEPMHHOJIOTHUEH;
- OTBET CTYACHTa CTPYKTYpUPOBaH, COJEPKUT aHaJIU3 CYHIECTBYIOLIUX TEOPHH, HAYUYHBIX
IITKOJT, HANPaBJIEHUN U UX aBTOPOB;
- OTBET CTyJIeHTa JIOTHYHO U JOKAa3aTENbHO DPACKPBIBAET MNPOOJIeMy, MPEIIOKEHHYIO IS
pelIeHUS;
- OTBET CTYJCHTAa XapakTepu3yeTcss TIyOWHOH, MONHOTOW W HE  COACPXKHUT (PaKTHUIECKHX
OmuOOoK;
- OTBET CTyJeHTa WUIIOCTPUpPYETCS NpUMepamMH, B TOM 4YHCIEe M3 COOCTBEHHOU HAay4HO-
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MCCJIEI0BATENbCKOM IEATENbHOCTH;
- CTYACGHT JEMOHCTpUPYET yYMEHHE AapryMEHTUPOBAHO BECTH JAMAJOT U HAYYHYIO
JUCKYCCHIO;
- CTYINGHT JAEMOHCTPUPYET HaBBIKM TIOMCKa M 00paboTku HayyHOW wuHpOpMalMu U
AKCIIEPUMEHTAJIbHBIX JIAHHBIX.

OTMeTKa «HE3aYTeHOY CTABUTCS, ECIIU:
- OTBET CTY/ICHTAa OOHAPYKUJI HE3HAHUE WM HEMOHUMAaHUE CYIIHOCTHOM YacTH JUCHUIUINHBL,
- coJiep KaHKe BOIIPOCOB HE PACKPBITO, JOMYCKAIOTCS CYHIECTBEHHbIE (PAKTUYECKHE  OLIMOKH,
KOTOPBIE CTYJIEHT HE MOXKET UCIPABUTH CAMOCTOATEIBHO;
- Ha OOJBUIYI0O YacThb JOIMOJHUTEIbHBIX BOIPOCOB IO COAEPKAHUIO 3aueTa CTYACHT
3aTpyAHSETCS AaTh OTBET WK HE JaeT BEPHBIX OTBETOB;
- CTYAGHT HE JEMOHCTPUPYET HaBBIKM IOMCKa M OOpaOOTKM HayyHOM HHpOpMAIUK U
AKCIIEPUMEHTAJIbHBIX JIAHHBIX.
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IIpunioxenne Ne2 k padoueiil mporpaMme ¥ CUHMIIJIMHbBI
«CB00OIHBIE paAMKAJIbI B XUMUU M OMOJIOTHH: CTPOEHHE, PeaKIMOHHAS
CIIOCOOHOCTH M METOJbI MCCJIeI0BAHUSD)

MeToanyeckue yKa3aHus JJIsA CTYIEHTOB 110 OCBOEHU IO JUCIIHILINHBI

OcHoBHOW (QOpMOHN H3IOXKEHHUA Y4eOHOro Marepuana 1o aucuuiinHe «CBoOOAHbIE
pamukanel B XMMHUM W OWMOJIOTMH: CTPOCHHE, pEAKIHMOHHAs CIIOCOOHOCTh M METOJIBI
UCCIICIOBAaHUS» SIBJIAIOTCA JIEKLMU C NPUMEHEHHEM Ipe3eHTaluuil. DTO CBA3aHO C TEM, YTO
U3y4aeMbIil Kypc COJEPKUT OOJBIIOE KOJIUYECTBO TEOPETHYECKOW MH(OPMAIUU, PHCYHKOB U
cxeM. JIeKIMOHHBIH Kypc NpenocTaBiseTcss CTYAEHTY B JJIEKTPOHHOM Bujae. Bmecre ¢ Tem
HEOOXOJMMO YYMTBHIBaTh, YTO B XOAE JIEKUIMHM MHOTHE TpUMEpHl pazOuparTcs u
WIIIOCTPUPYIOTCS IpenojaBaTeieM Ha Jocke. be3 KOHCHEeKTHpOBaHMs JaHHBIX 3alucel
HEBO3MOYXHO OCBOUTH KypC B ITOJIHOM 00BEME.

ITomyyeHHble Ha JEKIUSIX TEOPETHUECKUE 3HAHUS 3aKPEIUIIIOTCS M IPUMEHSIOTCS Ha
NPaKTUKEe Ha TPAKTUYECKUX 3aHATHSAX. [IpM pemieHnu 3amad MPOMCXOIUT 3aKperuieHHe
JEeKIMOHHOTO MaTepHuaja IyTeM IPUMEHEHHMsS €ro K KOHKPETHBIM 33JayaM TUCLMIIIMHBIL.
OcHoBHasi 1enb peleHuss 3a7ad — I[OMOYb YCBOUThH CIOCOOBI OOpabOTKM pe3ysbTaToB
JKCIepuMeHTa. B mpouecce u3ydeHus TUCHMIIMHBI PEKOMEHIYETCsl PEeryJsipHOE IOBTOPEHUE
NPOIIEHHOTO JIEKIMOHHOTO MaTepuana. MaTepual, 3aKOHCIEKTHPOBAHHBIA Ha JICKIHUSX,
HE00X0MMO JIoMa ellle pa3 npopadarbiBaTh U IpU HEOOXOIMMOCTH JIOMOJIHATh MH(POpMaLuei,
MOJyYCHHOW Ha KOHCYJNBTAIUAX, MPAKTHUECKUX 3aHATHAX WIM M3 YYEeOHOH JHTEepaTyphl.
Bonbiioe BHMMaHuE JOJKHO OBITH Y/IEIEHO BBIIOJHEHMIO JOMallHed paboTsl. B kauecTBe
3aJJaHui Il CAMOCTOSITENIbHOW PabOThI JOMa CTY/ICHTaM IPEIaraloTcs BOIPOCHI, aHAIIOTUYHbIE
pa30o0paHHBIM Ha JIEKLUAX WJIM HEMHOro 0o0Jjee CIIOKHBbIE, KOTOpbIE SIBISIOTCS Pe3yIbTaTOM
00BbEeIMHEHNST HECKONBKUX 0a30BbIX 3a1a4. OCBOWTH BONPOCHI, H3JIaraeMble B TIpoOIEcce
U3y4YeHHs! AUCLUUIUIMHBI CAMOCTOSITENbHO CTYJCHTY KpaiHe CI0XKHO, T03TOMY HOCEIIEHUE BCEX
AyJUTOPHBIX 3aHATHHN SBIISIETCS] COBEPIICHHO HEOOXOMMBIM.

JUis IpOBEpPKU M KOHTPOJISI YCBOEHHSI TEOPETHYECKOIo MaTepuaja U NPHOOPETEeHHBIX
NPaKTUYECKUX HAaBBIKOB B TEUCHUE OOYUYECHHS TIPOBOISTCS MEPONPUATHS TEKYIIEH aTTECTalluy B
BUJIE KOHTPOJBHOM paboThl. IIpoBonsTCs KOHCynbTaluu (IpuU HEOOXOJMMOCTH) MO paszbopy
3aJaHiid ISl CAMOCTOSITENIbHOW paboThl, KOTOpPbIE BBI3BAIM 3aTPYAHEHHUs. Tarxke IS
CaMOCTOSITENIbHON paboThl CTY/IEHTaM IpeJularaeTcsi HalucaHue pedepara ¢ ero nociaenyromen
3amToil. B KOHIlE ceMecTpa CTyIEHTHI CHAI0T 3a4eT, KOTOPBIA BBICTABISETCS MO pe3yJbTaTaM
YCTHOTO COOECeOBaHUs CO CTYJIEHTOM IMPHU YCIOBHM YCIEIIHOIO IPOXOXAEHUS BCeX
MEpONPUATHI TEKYIIEH aTTeCTAl[UH.

YueGHO-MeTOIHYECKOE 00ecTiedeHHe CAaMOCTOATENBHOI PaGoThI CTYAeHTOB 10
AMCIUTIIIHHE

B kagectBe yueOHO-METOIMYECKOrO0 OOECHeueHUss PEKOMEHAYETCSl HCI0JIb30BaTh
JUTEpaTypy, YKa3aHHYIO B pa3zene § naHHOW pabodel mporpaMMsl.

Takke B mporuecce M3y4eHUs IHCLHMIUIMHBI PEKOMEHIYETCS HCIIOJIb30BATh IIMPOKHIA
CIIEKTP UHTEPHET-PECYPCOB:

1. [denucoB E.T. PagukajbHble peakuMu B XMMHHM, TEXHOJOIMM M KUBOM
opranmu3me: jgexuun (http://lion.icp.ac.ru/e-learn/denisov/).

2. Y4yeOHBbIe MaTepHadbl MO (U3HYECKOH XUMHH JJIeKTPOHHOIH OHOJIHOTEKH
xumuyeckoro akyastera MI'Y (http://www.chem.msu.ru/rus/teaching/phys.html). Janusrit
calT coaepXUT yueOHble MOCOOMSI W METOJUYECKHE YKa3aHusA, M3 KOTOpBIX Haubolee
MIOJIE3HBIMU B PAMKAaX JAHHOI'O Kypca SIBJISIOTCS:
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Epemun B.B., Kapros C.U., Ky3smenko H.E. 3agaun no pusnveckoit xumun.Yacts 1.
XuMHYecKask KHHETHKA. DIIEKTPOXUMUS
(http://www.chem.msu.ru/rus/teaching/eremin/welcome.html)

Ky6acoB A.A. Xumuyeckasi KHHETHKA M KaTalu3
(http://www.chem.msu.ru/rus/teaching/kubasov/welcome.html)

3. CaiiTbl M31aTEJILCTB HAYYHBIX )KYPHAJIOB M 0a3bl JaAHHBIX:

eLibrary.ru — DnexrponHas HayuHas 6ubnuoreka (http://elibrary.ru/)

[Topran u3narenscta RSC Publishing (http://pubs.rsc.org/)

[Mopran u3narenscrBa ACS Publications (http://pubs.acs.org/)

[Topran Wiley Online Library (http://onlinelibrary.wiley.com/)

[Mopran Sciencedirect (http://www.sciencedirect.com/)

[Topran u3marenscTBa Annual Reviews (http://www.annualreviews.org/)

[Mopran SpringerLink (http://springerlink.com/chemistry-and-materials-science/journals/)
[Topran u3narensctBa Taylor & Francis Group (http://www.informaworld.com/)
[Mopran u3narensctBa Science (http://www.sciencemag.org/journals/)

[Topran u3marensctBa Nature (http://www.nature.com/nature/index.html)

bas3a nanasix BUHUTU PAH
(http://wwwz2.viniti.ru/index.php?option=com_content&task=view&id=23&Itemid=100)
ba3za mannbeix NIST Chemistry WebBook (http://webbook.nist.gov/chemistry/)

basa manusix ChemSpider (http://chemspider.com)

4. Uudopmanuonnass cucrema '"EnmHoe okHO aoctyna K 00pa3oBaTebHbIM
pecypcam" (http://window.edu.ru/library).

Lenpto co3manmss wHPOpMammoHHOW cucreMbl "EamHOEe OKHO  JocTyma K
oOpazoBatenbHbiM pecypcam”" (MC "Egumnoe okno ") sBisiercss oOecriedeHne CBOOOJIHOTO
JI0CTyNa K MHTErpaJIbHOMY KaTalory oOpa30BaTeIbHBIX MHTEPHET-PECYPCOB U K IJIEKTPOHHOU
Oubnuoreke yueOHO-METOIMYECKUX MaTepuaaoB [Uisi o00mero u mnpogecCHOHATBHOTO
o0OpazoBaHusl.

[lone3npIMu 1711 CaMOCTOSITENIBHOW — pabOThI  SIBISIOTCA  CIEAYIONIME  HM3JaHMUS,
IpeJICTaBICHHbIE B OMOIMOTEKE ATOrO caifTa:

1. IIpeodpaxencknii C.A. OnpenejieHne KHHETHYECKHX NAPaAMETPOB PaIUKAJIbHOMN
nojuMepusanum: YuedHo-MeToan4yeckoe nocoome. — Boponex: Usn-so BI'Y, 2005. — 31 c.
http://window.edu.ru/resource/089/27089
(ITocoOue, TMOCBSIIIEHHOE  ONPENENICHUI0O  KUHETUYECKUX  MapaMeTpoB  paguKaibHON
NOJMMEpHU3alMH1, TOATOTOBICHO Ha Kadeape BRICOKOMOJIEKYIISIPHBIX COEAMHEHUH M KOJIJIOUI0B
XUMHUYECKOro (hakynbTeTa BopoHEKCKOro rocyJapCTBEHHOTO YHUBEpPCHTETa. PekoMeH10BaHO
JUISL  CTYJIEHTOB XUMHYECKOro (hakynbTeTa, H3ydalolmmx Kypc "BbICOKOMOIEKYIspHBIE
coequHEeHUs", W  CTYJIEHTOB, BBINOJHSIOMIMX JUIUIOMHYIO paboTy Ha  Kadeape
BBICOKOMOJIEKYJIIPHBIX COETUHEHUH U KOJIJIOUIOB.)

2. Teopusi ropeHusi M B3pbIBa: MeTOAUYECKHE YKa3aHUS K BBINOJHEHHIO
JabopaTopHbIx pador / coct.: A.H. Jlonanos, 10.B. Xomuenko. — bearopoa: Usa-so BI'TY
um. B.I'. lllyxoBa, 2010. — 46 c. http://window.edu.ru/resource/431/77431
(ITpencraBnenbl yka3aHusi K BBINOJHEHUIO Ja0OpaTOpHbIX paboT mo aucuuruinHe "Teopus
TOpCHUA U B3pI)IBa". B HU3JJaHUN PAaCCMOTPCHBI METOJbI pacd€Ta U MOJCIMPOBAHNA OCHOBHBIX
IPOIIECCOB TOPEHUs W B3pbIBa. MeToAMYecKHe YKazaHUsl MpeaHa3HauyeHbl I CTYJCHTOB
crenuanpHocTH 280102 — "be3omacHOCTh TEXHOJOTHMYECKMX MHPOLECCOB W MPOU3BOJACTB"
3204HOM (hopMbI 0OyUeHUsI.)

Jlns caMoCTOSITeTIbHOTO Toa0opa juteparypel B OubOanoreke SApl'Y pexkomenmayercs
HCITOJIB30BaTh:

1. Iuunerii kaéuner (http://lib.uniyar.ac.ru/opac/bk login.php) maer BO3MOXHOCTB
noJjy4deHus oNn-line J0CTyma K CIUCKY BBIJAHHON B aBTOMAaTH3MPOBAHHOM PEKUME JTUTEPATYPHI,
IPOCMOTPA ¥ KOMTUPOBAHHS AJIEKTPOHHBIX BEPCHIA U3JJAaHUN COTPYIHUKOB YHUBEpcUTeTa (yueo. u
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METO/I. TOCOOWSI, TEKCTHI JICKIUH U T.1.) J{1s1 paboThl B «JInuyHOM KabuHeTe» HEOOXOAUMO 3alTH
Ha caiit Hayunoii 6mbmuorexku Spl'Y ¢ mroboi Touku, UMeoIIer nqoctyn B Internet, B mMyHKT
MEHIO «DIJIEKTPOHHBIH KaTalloT»; TMPOUTH WPOLEAYPY aBTOPU3ALMHU, BBIOPAB BKIAIKY
«ABTOpH3ALUA», U 3aMIOJIHUTH PECTABICHHBIE 110JI1 HH()OPMALIUH.

2. DJIeKTpOHHAasi OuMdIMoTEeKa y4eOHbIX MaTepuaJioB Spl'y
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) coxmepxkur 6Goaee 2500 MONHBIX TEKCTOB
yU4eOHBIX W Y4EOHO-METOJWYECKUX MATEPUAIOB IO OCHOBHBIM HM3yYaeMbIM JHCIUTUIIHHAM,
U3JIaHHBIX B yHUBEpcHUTETE. J[OCTYI B CETH YHUBEPCHUTETA, JINOO M0 JIOTUHY/TIApOIIIO.

3. DnexkTpoHHas kKapToTeka « KHUroo0ecneYeHHOCTh
(http://www.lib.uniyar.ac.ru/opac/bk_bookreg find.php) packpsiBaer y4eOHbIN (GoHI HaydHOMH
oubmorekn  Spl'Y, mpemocraBisier  ONEpaTHUBHYIO  HMH(GOpPMAUIO O  COCTOSHUU
KHUT000ECTIeYeHHOCTH TUCIUIUIMH OCHOBHOW U JOTMOJIHUTEIBHON JTUTEPATypO, a TaKxkKe [UKIIa
JUCITUTIIMH ¥ CIICIUATBHOCTEH. DIIeKTpOHHAs KapToTeka «KHUT000eCneueHHOCThY JOCTYIHA B
CeTH yHUBepcuTeTa 1 uepe3 JInuHbiii KaOuHeT.
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