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1. KPATKASA AHHOTALIUA

Kypc mnocBsiieH COBpEMEHHBIM HAay4YHBIM JOCTIDKEHHSIM B O0JACTH XHUMHYECKOM
TEPMOJMHAMHKH TIPOIIECCOB COPOIMHM Ha TpaHuiEe pasznena (a3, u Mex(pazHOro TMepeHoca,
XpoMarorpauyeckoro pasieieHus CIOXKHBIX CMecell C yyacTHeM CyNpaMOJIEKYJSIPHBIX
00BEKTOB,  (PU3UYECKMX OCHOB  CYNpaMOJEKYyJSIpHOW XUMHM U  HAHOTEXHOJIOTHH,
TEPMOJIMHAMMKH B3aUMOAEHUCTBUS CyOCTpaT-peenTop ¢ ydacTHeM OENKOB M OpraHHMYecKUX
MaKpOLUKINYECKUX PELIENITOPOB.

®dusnueckass CcynpaMoJIeKyJsipHas XHUMHUS SBJSIETCA pas3ienoM (U3UYECKOM XUMHH,
paccMaTpUBaIOLIMM COBPEMEHHBIE TIOJXObI K PEICHUIO 3a/1a4H MPOTHO3UPOBAHUS (PHU3UIECKUX
U (PU3UKO-XMMHUYECKUX CBOMCTB BELIECTB U MaTEpPHaJOB HA OCHOBE JaHHBIX 00 MOJEKYJISpHOU

CTPYKTYpE.

2. MECTO JUCHMIIJIMHBI (MOAYJIs1) B CTPYKTYPE OIIOII

JanHblit Kypc OTHOCUTCS K 00Ky nucuuiuinH no Beioopy b1.B./IB BapuatuBHO#l yactu
OCHOBHOH Mpo¢)eCCHOHAFHOW  00pa30oBaTeNbHON MPOTPaMMBI  BBICHIETO  OOpa3OBaHMSL.
OcBauBaercs Ha 2 Kypce (4 cemecTp).

i ycmemHoro OCBOEHMSI JIaHHOM JMCLUUIUIMHBI HYKHO OCBOEHHE B KauecTBe
OPEIIIECTBYIOUIMX  CIEAYIOUIMX JAUCHUIUIMH:  (U3MUECKOM XUMMH, OpraHUYecKo u
AQHAINTUYECKOW XMMHUH, a Takke Hanuuue 0a30BBIX J1a0OpaTOpHBIX HaBBIKOB. Kpome ToOroO,
o0yyaromuecs 10JKHbI BIIQJIETh JIEMEHTaMH BBICIIEH MaTeMaTUKU U OCHOBAMHU (DU3UKH.

3. HNEPEYEHb IIJIAHUPYEMBbBIX PE3YJIbBTATOB OBYYEHUA 110
JAUCHUIVIMHE (MOAYJIIO)

OO0yuaromuiicsi, 3aBepIINBIINIA U3yYSHHE TUCIUILINHBL, JOHKEH

3HaTh: XMMHYECKYI0 TEPMOJWHAMHKY IPOIECCOB COpPOLMHU Ha TpaHMie pazzaena das, u
Mex(pa3zHOTO TEpeHoca C Y4acTHEeM CYINPaMOJEKYJISIPHBIX OOBEKTOB, XpOoMaTorpaguuecKkoro
pa3feneHus CIOXKHBIX CcMeceil, TepMOIMHAMUKY B3aUMOCHUCTBUS CyOCTpaT-peuentop cC
ydqacTueM O€NKOB U OpraHMYeCKHX MAaKpPOUUKIMYECKHX pPELEeNnTOpOB, TEPMOAMHAMUKY
COJIbBATAIlMU HEDJIEKTPOIUTOB.

YMETh: OPUEHTHUPOBATHCS B MpobiieMax (U3MYECKOM CyNpaMoJIeKyJISIpHOM XUMUHU, B TOM
yuciae B (pu3MUeCKMX M (PHU3UKO-XMMHUYECKUX OCHOBAX CyNpPaMOJEKYJSPHOW XUMHH H
HAaHOTEXHOJIOTUH, PellaTh 3aJayd MO0 IPOTrHO3MPOBAHUIO CBOMCTB BEIIECTB M MAaTEPHAIOB HA
OCHOBE JJAHHBIX O CTPYKTYPE X MOJIEKYI.

BJIa/IETh: OCHOBHBIMHM TOAXOJAaMHU U SKCIEPUMEHTAIBHBIMH METOAaMU (HU3HUECKON
CYNIPaMOJIEKYJIIPHOH XHMMHH, TO3BOJSIIOIIMMH H3MEPATh OCHOBHBIC (hHU3MYECKHEe M (PHU3UKO-
XUMUYECKHE CBOMCTBA BEIIECTB M MATEPHAIOB, B TOM YHCJE CIOKHBIX CYNPAMOJIEKYJISIPHBIX
CHCTEM M 0OBEKTOB C HAHOCTPYKTYPOIl.

JEMOHCTPUPOBATh CIIOCOOHOCTh U TOTOBHOCTh: NPUMEHATH pPE3YJbTaTbl OCBOEHUS
JMCLUIUIMHBI B IPO(QECCUOHATBHOM IEeSTETbHOCTH.

B pe3ynbraTe 0CBOGHUS IUCIHUILIMHBI (POPMUPYIOTCS CIEAYIOMINE KOMIIETCHIINN:

HIudgp Pacuiugposka
KOMIIETeHIIUH npuodperaeMoil KOMIeTeHUNHU

CMOCOOHOCTh K KPUTHYECKOMY AaHAIM3y M OLIEHKE COBPEMEHHBIX Hay4HbIX
YK-1 JOCTHKEHHM, TEHEPUPOBAHUIO HOBBIX MIEH IIPU PEIICHUH UCCIIEN0BATEIBCKUX
W MPAaKTUYECKUX 33]1a4, B TOM YHUCIIE B MEXAUCIUILIMHAPHBIX 00J1acTIAX

CITOCOOHOCTH IMPOCKTUPOBATH U OCYHICCTBIIATE KOMILICKCHBIC UCCIICIOBAHUA, B
TOM YHCJIC MCKIUCHUIINIMHAPHBIC, Ha OCHOBC MNCJIOCTHOI0 CHCTCMHOTO

YK-2 N
HAayYHOTO MHPOBO33PEHHS C HCIIOJIBL30BAaHWEM 3HAHHWH B 00JACTH MCTOPUH H
¢dmtocopun HayKu

YK-3 rOTOBHOCTh Y4acTBOBaTb B pabOT€ pOCCHHWCKUX M  MEXKIYHapOIHBIX

2



MCCIICIOBATEILCKUX KOJUIEKTHBOB I10 PEIICHHI0 HAyYHBIX M HAy4HO-
00pa30BaTEeNbHBIX 33724

OIIK-1

CIIOCOOHOCTBIO CAMOCTOSITENIFHO OCYIIECTBIIATH HAYYHO-UCCIIEI0BATEIBCKYIO
NEeSATEILHOCT B COOTBETCTBYIOMIEH  TPO(ECCHOHANBHOW  00JIaCTH  C
MCIIOJIb30BAaHUEM COBPEMEHHBIX METOJOB UCCIIENOBaHUS U WHGOPMAIMOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJIOTUHU

ITK-1

YMCHUCM  I[IPUMCHATH  OCHOBHBIC 3aKOHBI XHWMHU  IIpHU 06Cy>KI[CHI/II/I
IMMOJIYUCHHBIX PE3YyJIbTATOB, B TOM YHCJIC C IMPUBJICUYCHUCM HH(bOpMaHHOHHBIX

0a3 JaHHBIX

4. CTPYKTYPA U COAEP)KAHME JUCIIATITAHBI (MOY.JIST)

4.1. PacnipenesieHue TPy10EMKOCTH JUCHUILIMHBI (B 4acax) MO0 BUAAM HArpy3Ku
o0yyaronierocsi M mo pasaejaM JUCHUILINHBI

OO0m1as TpyI0eMKOCTh AUCIUIUIMHBI COCTABISAET 3 3a4eTHbIe eAuHUIBI, 108 Jacos.

(DopMa aTTeCTauy 10 JUCIHUIIIINHE: 3a4CT.

IIpaxtu | JIadopa Camoct
Ne Paznen nucuMnimHbI Cemect Jlekuu | yeckue | TOpHbIE onTeIRH
P 3aHATHS | padoThI pazf)ra
TepMoarHAMHUKA TOMOT€HHBIX PACTBOPOB U
1 |mporHo3upoBaHUE OMOJIOTHYECKON 4 2 6
AKTUBHOCTH OPTraHUYECKUX BEILECTB
OT TepMOIHHAMHUKH 00pa30BaHUs PaCTBOPOB K
2  |repMOJHHAMHUKE 00pa30BaHMs KIATPATOB K 4 2 6
CYIIPaMOJICKYIISIPHBIX KOMITIIEKCOB
Knaccudukanus MexMOIEKYISIPHBIX
3 B3aUMOIEHCTBUI. OCO6€HHOC:1:I/I § 4 ) 6
MEKMOJIEKYJISIPHBIX B3aUMOJICUCTBUN B
CyIPaMOJIEKYJIIPHBIX KOMILIEKCaxX
4 ['uapodoOHbIi 3 dekT n KoonepaTuBHbIE 4 ) 6
PG (EKTH B CynpaMoNeKyISIPHBIX CUCTEMAX.
COOTHOILIEHUSI «CTPYKTYpa-CBOMCTBO» JIJIsi
5 |pacTBOPOB HEANEKTPOIUTOB U 4 2 6
CyIPaMOJIEKYJISIPHBIX CUCTEM.
6 BHeTepMOAMHAMUYECKHE 3aKOHOMEPHOCTH ISt 4 ) 6
CYIPaMOJICKYJIIPHBIX CHCTEM
7 TepMoguHamuka reTveporeHme CHUCTEM B 4 ) 6
CyIpaMOJIEKYISIPHON XUMUHU.
2 TepMuUueCKre METOIbI UCCIICTOBAHUS 4 2 ]
CYIPaMOJICKYJIIPHBIX CHCTEM.
9 CrieKTpaibHbIC METO/IBI HCCIICIOBAHUS 4 ) 6
CYIPaMOJICKYJIIPHBIX CHCTEM.
10 PeHTreHOBCKHE METOIbI HCCIICIOBAHMUS 4 9 ]
CYIPaMOJICKYJISIPHBIX CHCTEM.
3KCHepI/IMeHTaHBHBIe METOJbI USMEPCHUSA
|| [[VIOTHOCTH, BA3KOCTH, TEKyHECTH, 4 9 ]
[OBEPXHOCTHOTO HATSDKCHUS U TUCTIEPCHOCTH
00BEKTOB CyNPaMOJICKYJIIPHON XUMUHU.
Toro 18 18 72




4.2 ConepxaHue IMCUUILIHHBI

Tema 1. TepmoauHaMHKa rOMOTeHHBIX PACTBOPOB U NPOTHO3MPOBaHUE OMOJIOTHYECKOM
AKTHBHOCTH OPraHNYeCKHUX BelIeCTB

TepmoarHaMKMKa TOMOTI€HHBIX PACTBOPOB M €€ NpaKTH4eCKue mnpuiioxkeHus. Ilapamerp
rupopoOHocTH. [IprMeHeHHe 3THX MapaMeTpoB s MPOTHO3MPOBAHUS OHOIOTHYECKOM
AKTUBHOCTH OPraHMYECKUX BewlecTB. lIpumep ¢ TOKCMYHOCTBIO OPraHUYECKUX COCIUHEHHM.
[TpaBuiio 06paTHOM PaCTBOPUMOCTH.

Tema 2. Or TepMoaMHAMHKH 00pa30BaHHsl PACTBOPOB K TEPMOAMHAMHKE 00pa30BaHMs
KJIaTPaToOB H CYNIPaAaMOJICKYJAPHBLIX KOMILJIEKCOB.

Paznenenne TepMOOMHAMUYECKMX IapaMeTpoOB O0Opa30BaHUS pacTBOPOB Ha BKJAJbl
HEPTUM  00pa3oBaHUS  IOJIOCTH, OJHEPTUM  B3aMMOJCHCTBHS M MEXKMOJIEKYJISPHBIX
B3aMMOJICHCTBUI PACTBOPEHHOE BEIECTBO - PAacTBOPEHHOE BemecTBO. IIpumep pactBopa co
cepuyeckUMU  OAMHAKOBBIMU  MOJIEKyJIaMH. 3Ha4eHHWE OTHUX  MPEACTaBICHUN  JUis
CYNpaMOJIEKyJISIpHOM XuMHUM. PeopraHusanuss pacTBOpUTENs, €€ BKJIAaX B BCIWYUHBI
TEPMOJAMHAMUYECKUX IapaMeTpoB. [IpHUYMHBI IOBBIIEHHOW YCTOMYMBOCTH KJIATPAaTOB W
TBEPABIX CYNPaMOJIEKYJISIPHBIX KOMIUIEKCOB.

Tema 3. Kuaccupukauuss Me:RKMOJIEKYJSIPHBIX B3aumojaeicTBuil. OcoOeHHOCTH
MEKMOJIEKYJISIPHBIX B3aUMOACHCTBHH B CYNIPAMOJICKYJISPHBIX KOMILIEKCAX.

CoBpeMEHHBIE MPENCTABICHUS O MEXMOJIEKYJIIPHBIX B3aUMOJEHCTBUSAX B I'€TEPOTCHHBIX
cucremax. TUIbl MEXMOJEKYJSPHBIX B3aUMOJCUCTBUUA. POJIb MOJSPHOCTH PACTBOPUTENST M
pacTBopeHHOro BemiectBa. Crenuduyueckue B3aUMOJAEHCTBHA. DKCHEPUMEHTANbHbIE METO/IbI
ONpPEIEICHUS UX TapaMeTPOB.

Tema 4. I'napo¢oOHbIii 3P deKT U KoonepaTuBHbIE IPGeKTHI B CyNPaMOJIeKYJIAPHBIX
CHCTeMAaXx.

TepmoauHaMudeckoe TMposiBaeHHe TruaApodoOHOro »sddexta U ero CTpyKTypHas
uHTepnperauud. CynpaMoNeKyJIsipHbIE  CHCTEMbI, KOOIEpPAaTHUBHBIE  MEXMOJEKYJIIPHbIE
B3aUMOJICHCTBUSA, B3aHUMOAEUCTBUS TOCTh-XO3sIMH. MX OTAMYUS OT OOBIYHBIX MApHBIX
B3auMoaeucTBUi. [loHATHE KOMIUIEMEHTAapHOCTH. lIpumepsl CynpamoJIEKyJSIpHBIX CHCTEM.
I'mapodobuas ruaparanus. Ilpumepsl ¢ ydactuem OeiakoB M LMKIOJAEKCTpuHA. CTpyKTypHas
uHTEepnpeTanus ruapodooHoit ruaparanun. TepMoTporHbie Y3PPEKTH TSI PACTBOPOB OEITKOB U
PO UIBHBIX TOJIMMEPOB.

Tema 5. CooTHOIIEHHSI «CTPYKTYPAa-CBOMCTBO» VI PACTBOPOB HEJJIEKTPOJIMTOB H
CyNpPaMoJIEKYJ/JISIPHBIX CHCTEM.

Knaccudukamus HecnennuIecknx MEXMOJICKYISIPHBIX B3aWMOJICHCTBHN IO BEJTHMUYMHE
UX BKJIJ1a, IPUXOSIIETrocsl Ha €AMHUIYY COOCTBEHHOTO 00beMa MOJIeKy (MOJIbHOU pedpakiym)
JUIS Pa3IMYHBIX 110 CTPYKTYpE MOJIEKYN W (PyHKIMOHAIBHBIX TpyIil. JIMHEHHbIE COOTHOMICHHS
cTpykTypa-3Heprus. Mogens LSER. D¢dexr wuckmoueHus mo odbeMy A KiIaTpaToB U
TBEPJBIX CYIPAMOJIEKYIISIPHBIX KOMIUIEKCOB.

Tema 6. BuerepMoanuHaMuYecKHe 3aKOHOMEPHOCTH JIsl CYNPaMOJIEKYJISIPHBIX CHCTEM.

KoMneHcanimoHHasi 3aBUCHUMOCTb MEKJy OSHTAIBIIMEH W DHTPOINMEH COJIbBATallUU IS
pacTBOpPOB B HENOJISIPHBIX CpeNax M BOJE, Ul KJIaTpaTOB M TBEPIBIX CyNPaMOJIEKYJISPHBIX
KOMILIEKCOB. (DU3NYECKUN CMBICT KOMIICHCALIMOHHOM 3aBUCUMOCTH JUISI TEPMOJMHAMUYECKHUX
napameTpoB  coibBaTtaiui.  OCOOEHHOCTM  KOMIIGHCAI[MOHHOM  3aBHCHMOCTH  JUIf
CyIPAaMOJIEKYJISIPHBIX CUCTEM.

Tema 7. TepMoANHAMHMKA reTEePOreHHBIX CUCTEM B CYNIPaAMOJIEKYJISIPHO XUMHUM.

[Tonsitust  amcopOIuu, ancopOeHTa, copbara, W30TEpMBI cOpOIMU. PasmuvHbIC THITHI
copbeHToB U BUAOB ajncopbunu. dopma mzorepMm ancopOLMM JETY4YUX BELIECTB U Ta30B JUis
LIEOJINTOB, MAaTE€pUalOB C CETYATOM METAVIOPTaHUYECKOW CTPYKTYypOW, KAJIUKCapEeHOB,
aKTUBUPOBAHHOTO YIJIA, IeMOIJOOMHA. A30THas MOpOMETpHs. DU3HYECKHE OCHOBBI METOa,
KOHCTPYKITUS ¥ IIPUHITATT ACHCTBHUS IprOOpa.

Tema 8. Tepmuuyeckne MeTOAbI HCCIAETOBAHUS CYNPAMOJIEKYISAPHBIX CHCTEM.



Tepmoananus. TepmorpaBumerpus. JuddepeHnHansHpl CKAHUPYIOIMWA aHamu3. AHAIN3
OTXOAAIIUX I1apOB W Ta30B. dusnyeckre OCHOBEI TCPMUUYCCKUX METOAOB, KOHCTPYKIUA WM MNPUHIHII
JeiicTBusl TmpuOOpoB s TepMmoaHanu3a. CoBMelieHHBbIH TepMmoaHanu3. OcoOCHHOCTH TOBEACHUS
CYIPaMOJIEKyJIIPHBIX CUCTEM B XOJ€ TEpMOaHAIN3a.

Tema 9. CnexrpajibHble METObI HCCJIETOBAHUS CYNPAMOJIEKYIsAPHBbIX cucteM. UK-, VO- u
(dhmyopecrienTHas crekTpockomnusa. SIMP criekrpockonus. SIMP crieKTpoCKOIAsS ¢ KPOCC-TIOJISIPHU3aAIHEH
nmog MarudeCKuM YyrjiomM g TBEPAbIX 06p33HOB. MaCC-CHeKTpOMeTpI/IH. dusnyeckue OCHOBEBI
CHEKTPaJbHBIX ~ METOJO0B, KOHCTPYKIHMS M HPUHIHUN AEHCTBHA NpUOOpOB. OCOOEHHOCTH CHEKTPOB
CYIpPaMOJIEKyISIPHBIX CUCTEM, U3MEPEHHBIX PA3HBIMU METOIAMMU.

Tema 10. PenTreHoBcKHe MeTOAbI HCCJIEA0BAHUSA CYNMPAMOJIEKYISIPHBIX CHCTEM.

MOHOKpHCTANBHBIHI PEHTTEHOCTPYKTYPHBIH aHam3. [NopomkoBas pEHTTeHOBCKas
mudpaxkromeTpus. MamoyrioBast peHTIeHOBCKas audpakromerpusi. Ousmueckrne 0CHOBBI PEHTTEHOBCKIX
METO/I0B, KOHCTPYKIHS U MPUHIHI AEHCTBUS nprOOopoB. OCHOBHBIE MPHUEMBI U METOABI ONpENeICHHS
CTPYKTYPHI U UIACHTU(PHUKAINH KPUCTAIUTHYECKUX 00pa3IoB.

Tema 11. JKcnepuMeHTAJbHbIe METOAbI H3MEPeHHMs] IJIOTHOCTH, BSI3KOCTH, TEKY4YecCTH,
NMOBEPXHOCTHOI0 HATS)KEHHUS] ¥ JUCIEPCHOCTHM O0BEKTOB CYNPAaMOJIEKYJSIPHOW XMMHUM.
Onpenenenne mokasarenss TEKy4dyecTHM paciuiaBa. AKYCTHUYECKHE METOJbl ONpeleIeHUs
IJIOTHOCTH  JKUAKocTed. OmnpeneneHue BS3KOCTH  KUIAKOCTEH METOJOM  POTAIIMOHHOW
BUCKO3UMeTpuHu. OmpeleneHue MOBEPXHOCTHOTO HATSHKEHMS JKUIKOCTEH METOJOM OTpbIBa
KOJIbIA, B3BEIIMBaHWEM ciaiiia Bunbrensmu. OmnpeneneHue pa3MepoB YacTHUI[ METOJIOM
JIUHAMUYECKOTO CBETOpACCESHUsA. Du3nyeckue OCHOBBI 3TUX METOAOB, KOHCTPYKLIMS W HPUHLIUI
JIEHCTBUS TTPUOOPOB.

5. OBPA3OBATEJBHBIE TEXHOJIOI'NHA

Ha nexmmax:

Hcnonbs3oBaHne KOMIBIOTEPHOW Mpe3eHTAllMd U BBIXOAAa B HMHTEPHET i pa3dopa
TUMUYHBIX 3324 (PU3UYEeCKOW XMMHUU CYMPaMOJIEKYJSIPHBIX OOBEKTOB, BCTPEYAIOIIMXCS Ha
MpaKTUKE: B HAY4YHOU paboTe, MeAUIMHE, OBITY, TPOMBIIUICHHOCTH;

Ha nmpaktuueckux 3aHATHSAX:

3HAKOMCTBO C KOHCTPYKIIMEH, MPUHIUIOM JCUCTBUS M TPOTPAaMMHBIM OOECTICUCHHEM
HAYYHBIX TPUOOPOB, BHIMOTHEHUE TUITUYHBIX SKCTIEPUMEHTOB.

6. YYEBHO-METO/JUYECKOE OBECIHEYEHME JIJII CAMOCTOSTEJIBHOM
PABOTbBI OBYYAIOIIUXCA 11O JUCHUITVIMHE (MOAYJIIO)

BOIIPOCEHI K ITPAKTUYECKHUM 3AHATUAM

Tema 10. PenTreHoBcKHe METOIbI HCCIE0BAHUS CYNPAMOJIEKYISIPHBIX CHCTEM.
OnpeneneHue  MOPOIIKOBOM  AU(paKTOrpaMMbl  TBEPAOrO  CYHpPaMOJIEKYJSPHOTO

KoMIuiekca.  KOHCTpykups W OpHHOMIO — JEHCTBHS  MOPOLIKOBOIO  PEHTIE€HOBCKOTO

nudpakToMeTpa.

Tema 11. DxcnepuMeHTAJbHbIE METOAbl H3MepeHHsl IUIOTHOCTH, BSI3KOCTH, TEKYYeCTH,

MOBEPXHOCTHOI'0 HATHKCHUA U JUCIHICPCHOCTH 00LEeKTOB cynpaMo.ueRy.nﬂpﬂoifl XUMHH.

— Ornpenenenue nokasaress TEKy4eCTH pacIliaBa KOOPAMHALMOHHOIO MOJUMEpA C IOMOIIBIO
aBTOMATHYECKOTO IutactomMepa. KOHCTpykuuss W TNpHHOUI JACUCTBHA IPUMEHSIEMOTO
npubopa.

— Onmnpenenenre BA3KOCTH CyIPaMOJIEKYJISIPHOTO T€JIsl METOJJOM POTAllMOHHON BUCKO3UMETPHH.
KoHcTpykuus ¥ npuHIMN 1eHCTBUS IPUMEHSIEMOro npuoopa.

— OnmnpeneneHne NOBEPXHOCTHOIO HATSDKEHHS CTPYKTYPUPOBAaHHBIX JKMIKOCTEM MeToaaM
OTpBIBa KOJIBLIA U C IPUMEHEHHEM BecoB JIaHrmiopa u cinaiga Bunsrensmu. Konctpykuus n
IPUHLIAI ACUCTBHS IPUMEHAEMOTO TEH3UOMETPA.

— Ormpenenenue MOPOIMIKOBOM IU(PPAKTOrpaMMbl TBEPAOTO CYIIPAMOJIEKYJIIPHOTO KOMILJIEKCA.
KoHcTpykums 1 mpuHIATT IEHCTBHSI TOPOIIKOBOTO PEHTT€HOBCKOTO AU(paKTOMETpa.



CAMOCTOATEJIbHAA PABOTA acnupaHTa BKItO4aeT

1. CocraBieHne OTYETOB IO CIELYIOIUM TEMaM:

- [Toctpoenne MHOromapaMeTpoBOM JIMHEMHOM MOJENN «CTPYKTypa-CBOMCTBO» JUIA
HaOopa JHTEpaTypHBIX OSKCIIEPHUMEHTAIBHBIX JaHHBIX O TMapaMeTpax TuapooOHOCTH,
SHTAJBIMAX COJbBAaTallUM, dHeprusx I'mb0ca conbpBaTalMM CEpUM OPraHUYECKMX COEAMHEHHI
Pa3IUYHOIO COCTaBa.

- I[Ipoepka  mpumenumoctd  Mozaenn  LSER  nmms wHaGopa — nuTepaTypHBIX
OKCTIEPUMEHTANBHBIX JIAHHBIX O Tapamerpax TruaApo(GOoOHOCTH, SHTAINBIHIX COJIbBATAIHH,
sHeprusax ['nb6ca compBaTalliu CEpUM OPraHUYECKUX COCAUHEHUN PAa3IMYHOrO COCTABA.

- [IpoBepka BBINOJIHEHUST KOMIIEHCAIIMOHHON 3aBHCHUMOCTH JJisi Habopa JHUTepaTypHbIX
SKCHEPUMEHTAIbHBIX JaHHBIX 00 OSHTANBNUAX U SHeprusx [ubOca conpBaTallUU CEpPUU
OpPraHNYECKHUX COCIMHEHMM Pa3IMYHOTO COCTaBa B BOJE U HEBOJHBIX PACTBOPUTEIISX.

- AInpoKcUManus JIUTepaTypHbIX 3KCIIEPUMEHTAIbHBIX JaHHBIX 00 M30TepMax copOLMU
napooOpa3HOro TrocTs TBEPIAbIM XO35SMHOM C OOpa30BaHHWEM COEJUHEHHM BKIIIOUEHUS
(KJIaTpaTOB) C MOMOIIBIO YpaBHEHUsT XWILa.

2. CocTaBiieHHE OTUETOB I10 Pe3yJIbTaTaM BBIIOJHEHUS MPAKTUYECKUX PaloT.

7. POHA OHEHOYHBIX CPEIACTB
7.1. PeriaaMeHT JUCHUAILINHBI
I[TPOTOKOJI PACITIPEJAEJIEHHM A BAJIJIOB

Komaectso 6amios, BeieieHHOE Ha Kypc, — 100.
MaxkcumanbHO BO3MOKHAsI cyMMa 0ajutoB ckiajpiBaeTces u3 50 3a pabdory B cemectpe u 50 3a
3auer.

PabGora B cemecTpe

Tekymass pabora B ceMecTpe NPOBOJAWTCS B COOTBETCTBUM C pPa0OYMM  ILIAHOM.
MakcumanbHO BO3MOXHasi cymma ©OamioB — 50. Hauwmcnenue OamioB y4UTHIBaeT paboTy
CTYJICHTA B ayIUTOPHH — [0 OTBETaM Ha BOIPOCHI POMEKYTOYHOTO KOHTPOJIS.

Cnaua 3a4yera

3ader no Kypcy SIBJISIETCS UTOTOBOM OLIEHKOM 1o Kypey. K 3aueTy nomyckaroTcst CTyI€HTHI,
KOTOPBIE JIaJ OTBETHI Ha BOIPOCHI MPOMEKYTOYHOTO KOHTPOJISI M B UTOTe HAOpalld HE MEHEe
25,5 Gamna. 3adeT MPOBOAMTCS B yCTHOW (opMe IO BOIpOcaM, NMPUBEACHHBIM B pasjeine 7.3.
MaxkcuMalbHOE KOJIHYECTBO 0ajIoB, BeIAEIIeMOe 3a 3a4eT — S0.

7.2. OneHo4YHbIe CPeACTBA TEKYLIero KOHTPOJIsA

BOITPOCHI JJ1 TPOMEXYTOUYHOI'O KOHTPOJIA:

1. Bbpibop onTuManbHOrO CTaHAAPTHOTO COCTOSHUS JUIsl aHAJIM3a COOTHOILEHHS CTPYKTypa-
CBOWCTBO B 33aJJaHHOM Ha0Ope SKCIEPUMEHTAJIbHBIX MTAHHBIX JJISI PACTBOPOB M TBEPIBIX
KJIaTPaTOB.

2. OrHeceHue 3aIaHHOTO Ha0opa OPraHWYECKUX COCIMHEHHN K Pa3iIMYHBIM THIIAM, UCXOMS U3
KJaccu(UKAMM COCIMHEHUA W TPYINI IO DSHEPruM COJIbBATAllMM, NPUXOASAIICHCS Ha
eIMHUITY TTapaMeTpa o0beMa UX MOJICKYJL.

3. OOocHOBaHWE CBSI3U TOKCHYHOCTH TOMOJIOTOB C UX PACTBOPHUMOCTHIO B BOJIC U MMapaMeTPOM
ruapoHOOHOCTH.
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10.
11.
12.
13.
14.

15.

Kpurepun mnposiBnenuss ruapodoOHOoro »sddexra ansd  3aJaHHOTO  OPraHUYECKOTO
coemHEeHUs. BO3MOXHOCTh 3KCIEPUMEHTAIBHOTO OINpeNeNieHHs BOJBl TUAPOPOOHOI
THIpATAIIH.

OObsicHEeHHE TMOBBIIIEHHOW MPOYHOCTH KOMIUIEKCOB  KpayH-3()UpOB, KPHUIITaHMIOB,
KJIATPATOBKAJIMKCAPEHOB, TUMEPA YKCYCHON KUCIIOTHI.

[IpuumHBI ¥ THITBEI KOONIEPATHBHBIX 3(P(EKTOB BO B3aMMOJCUCTBHU CyOCTpaT-perenTop c
ydacTueM OEJIKOB.

Ponb BosibI BO B3aUMOECHUCTBHU CyOCTpaT-peLENTop ¢ y4acTHEM OEJIKOB.

Ponb rupodoOHOI ruaApaTaIiK B TEPMOTPOITHEIX P (deKTax.

Onenka sHeprun ['n06ca oOpa3zoBaHus KiaTpaTa 1o JaHHBIM 00 M30T€pME COpOLMU MapoB
«TOCTS TBEPBIM XO3IMHOM

7.3. Bonipocsl k 3a4eTy
[Ipumenenne mapamerpa TruApoPOOHOCTH NS MPOTHOZUPOBAHHS  OHMOIOTUYECKOM
AKTUBHOCTH OPTaHWYECKHX BEILECTB.
3HaueHue MpeacTaBiIeHud 00 dHeprur 0O0pa30BaHUS TMOJOCTU M CHOCO0AX €€ OLIEHKH IS
CyIpaMOJIEKYJISIPHON XUMHUH.
Tunsl MeXMONEKYNSIPHBIX B3aHUMOJCHCTBHI B TOMOTEHHBIX U TETEPOTCHHBIX CHCTEMax.
Poib mossipHOCTH pacTBOPUTEINS U pAaCTBOPEHHOTO BEUIECTBA B 3TUX B3aMMOJICHCTBHSIX.
Omnpenenenue, mpupoa U 3HauYeHUE TUAPO(HoOHOTO A deKTa B CynpaMoiIeKyIIpHBIX, B TOM
yuclie OMOJIOrMYECKUX CHCTEMAX.
KoonepaTuBHbie MEXKMOJEKYJISIpHbIE B3aUMOACHCTBHS B CYNPaMOJIEKYJSIPHBIX CHCTEMaXx.
[Ipumepsl cynpaMOJEeKyJSIPHBIX KOMIUIEKCOB M KJIATPaToB (COCTUHEHUH BKIIFOUCHHUS).
[ToHsTHE KOMITTIEMEHTAPHOCTH.
DEeHOMEHOJIOTHUECKUE TOAXOAbl K OIMMCAHUIO COOTHOILICHHUS 'CTPYKTypa-CBOMCTBO" st
PacTBOPOB HEINEKTPOIUTOB. CTPYKTYpHBIE apaMeTPhl COSAMHEHU.
JIuHelHbIE COOTHOLIEHUS CTPYKTypa-sHeprus. Moxnens LSER.
KommieHcamontnass 3aBUCHMOCTh MEXAY OSHTAJbIHEH W DSHTpPONUEH COJbBaTAllUM IS
pacTBOpOB B  HEMOJSIPHBIX CpeJax M BoJe. 3HAYeHWe JToro Qaxrtopa i
CYNpPaMOJIEKYJISIPHBIX CUCTEM.
Tepmoaunamuueckoe TmposiBaeHHe ruapodoOHoro »Hddexrta U ero  CTpyKTypHas
uHTepnperanusa. [uapodoOnas ruaparamms. I[lpumepbr ¢ ydactueM O€lIKOB U
LUKJIOACKCTPHHOB.
CriekTpanbHble METOIbI UCCIETOBAHUS CYITPAMOJIEKYJISIPHBIX CHCTEM.
Tennopuznyeckre METOIBI HCCIECTOBAHUS CYTIPAMOJIEKYIISPHBIX CHCTEM.
Tepmonunamuka azncopOruu. Pasnmuudbie THMB COpOGHTOB W BHJIOB  aJCOPOITUH.
CymnpamoneKysipHble PEeLEnTOPHI.
Ouznyeckrue OCHOBBI TEPMUYECKUX METO/I0B, KOHCTPYKIUS U MPUHIIMIT IEHCTBUS TPHOOPOB
JUTSL TEPMOAHATH3a
Ou3nyeckue OCHOBBI CIEKTPAIbHBIX  METOAOB, KOHCTPYKLHS W TPUHIUN JeHCTBUS
npubopoB
Ou3nyeckue OCHOBBI PEHTICHOBCKMX METOJOB, KOHCTPYKLHS W TNPUHIUN JEHCTBUS
prbopoB. OCHOBHBIE MPHUEMBl U METOMBI ONPEACNCHUS CTPYKTYpbl U WACHTU(DUKAINH
KPUCTAJUTMYECKUX 00pa3IioB

7.4. Tabauuma cOOTBeTCTBHSI KOMIIETCHIMH, KPHTEPHEB OLICHKHM HX OCBOCHHS H

OLCHOYHBIX CPEACTB

Iloka3zartennb
HNupexc
(popmupoBanus Ouenounoe
KoMIIe- PacmugpoBka KoMmneTreHIMH
KOMIIETEHIIUH 1JIS1 CPeACTBO
TeHIHH .
AAHHOM M CHMILJIMHBI




CHOCOOHOCTh K KPUTHUECKOMY
aHaJIM3y U OLICHKE COBPEMEHHBIX
HayYHbIX TOCTHKCHUH,
T€HEPUPOBAHUIO HOBBIX UJEH NMPHU
pELIEHUH UCCIEeI0BATENbCKUX U
MPAKTUYECKHUX 3a7]a4, B TOM YHUCJIE B
MEXKIUCITUTUTMHAPHBIX 00JIaCTIX

CIOCOOHOCTH K
KPUTUYECKOMY aHAIIU3Y
1 OILICHKE COBPEMEHHBIX
HAYYHBIX JOCTHKCHHUH B
obnactu pusnyeckomn
CYNPaMOJICKYJIIPHON
XUMHUHN

Bonpocel k 3auety
NoNel-9.

YcerHblid  onpoc 10
Temam 1-7

CIOCOOHOCTH K
TCHEPUPOBAHUIO HOBBIX

VK-1 uaed Ipy pelieHun
CITOCOOHOCTH TPOCKTUPOBATH U
HCCIIEIOBATEILCKUX U
OCYILECTBIISATH KOMILJICKCHbIE
NPaKTUYECKUX 3a/1ad,
UCCIICIOBaHMS, B TOM YHUCIIE Bonpocel k 3auery
CHIOCOOHOCTh
MEXIUCIUIUTMHAPHBIE, HA OCHOBE NoNel-9.
IPOEKTHPOBATh U .
LIEJIOCTHOTO CUCTEMHOI'0 HayYHOI'O VYcTHBI  ompoc 1o
OCYIIIECTBIISATh
MHUPOBO33PEHUS C UCTIOIH30BAHUEM temam 1-7
. KOMILJICKCHBIE
3HaHUM B 00J1aCTH UCTOPUH U
HCCIIEIOBaHMsI B 00J1acTH
dunocopun HayKu .
buznueckoit
CyIIPaMOJIEKYJIIPHOU
XUMUHU
TOTOBHOCTB
y4acTBOBaTh B paboTe
POCCUICKHUX U
MEXTyHapOAHBIX
TOTOBHOCTbH y4acTBOBAaTh B paboTe
. MCCIIETIOBATEIBCKIX Bonpocer k 3auery
POCCUICKIX ¥ MEXTyHAPOIHBIX
KOJIJIEKTUBOB I10 NoNel-15.
VK-2 HICCJIEN0BATEILCKUX KOJJIEKTUBOB I10 o
PELICHUIO HAYYHBIX U YcTHBIM  ompoc 1o
PEILIEHUIO HAyYHBIX U HAYyYHO-
Hay4HO- temam 1-11
00pa3oBaTeNbHbBIX 3a71a4
00pa3oBaTeNbHbBIX 33724
B o0nactu pusmueckoi
CyIIPaMOJIEKYJIIPHOU
XUMUHU
CIIOCOOHOCTh
CaMOCTOSITENILHO
OCYIIECTBIISATh HAYYHO-
HCCIIEI0BATEIbCKYIO
CIIOCOOHOCTBIO CAMOCTOSITEITHHO JeSITeTbHOCTD B
OCYILECTBIISATh HAYYHO- COOTBETCTBYIOLICH
UCCIIEIOBATEIBCKYIO NESATEILHOCTD B | PO ECCHOHATHHON
’ Bompocsl k 3auery
COOTBETCTBYIOLIEH o0nactu ¢ NoNol-15
YK-3 | mpodeccroHansHON 001aCTH C HCIIOJIb30BaHUEM SV
YerHBI  Olpoc 1O
UCIIOJIb30BAaHUEM COBPEMEHHBIX COBPEMEHHBIX METOZIOB | | o
METO/IOB MCCIICIOBAHUS U UCCIICIOBAHUS U
nH(GOPMAIMOHHO- nH(GOPMaIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHHA KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHH B 001acTH
buznIecKoit
CYTIpaMOJIEKyJIIPHOM
XUMHHU
yYMEHHE PUMEHATh OCHOBHBIE yYMEHHE PUMEHSTh Bonpocel k 3auety
OIIK-1 | 3aKOHBI XUMUH MIPH 00CYKICHUN OCHOBHBIE 3aKOHbI NeNel-9.

INOJIYYCHHBIX PC3YJIbTATOB, B TOM

XUMUU NPH 00CYKICHUN

YCTHBIM  ompoc 1O




YUCJIIE C IPUBJICYCHUEM IOy YEHHBIX TeMam 1-7
UH(POPMALIMOHHBIX 0a3 JTaHHBIX pe3yJIbTaToOB, B TOM
YHCIIe C TPUBIICYCHUEM
nH(GOPMaIMOHHBIX 0a3
JAHHBIX B 00JIACTH
buznueckoit
CyIIPaMOJIEKYJIIPHOU
XUMUHU

CIIOCOOHOCTE K
KPUTHYECKOMY aHATH3y
1 OIICHKE COBPEMEHHBIX
HAYYHBIX JOCTHKCHUH,

CHOCOOHOCTH K KPUTHIECKOMY TeHEPUPOBAHUIO HOBBIX
aHaJIU3y U OLICHKE COBPEMEHHBIX ujiel IpU pelICHuU
Y °P pHp Bonpocel k 3auety
HAYYHBIX JOCTIKEHHIA, MCCIIETIOBATEILCKUX U NoNol-15
[1K-1 | reHepHpOBaHUIO HOBBIX HJICH MPHU NPaKTUYECKUX 3a/1a4, B T
YcerHblid  onpoc 1o
pEIICHUH UCCIIEA0BATEILCKUX U TOM YHCJIE B renan 1-11
NPaKTUYECKUX 3a/1a4, B TOM YHCJIC B | MEKIUCIUTUTMHAPHBIX
MEXIUCIUTUIMHAPHBIX 00JIACTSIX 00JacTsIX, UCTIOIb3YS
METOJIBI ¥ TTOIXOIbI
buznIecKoit
CYTNPaMOJICKYJIIPHON
XUMHHU

8. METOJANYECKHUE YKA3AHUSA JJISA OBYYAROIIIUXCSA ITPU OCBOEHUHA
JAUCHUIIJIMHBI (MOAYJIsD)

Pabora Ha JEKIIMOHHBIX W MPAKTHYCCKHUX 3aHATHUAX TPEIINOoJiaraeT akKTHBHOE ydYacTHE B
TUCKyccusixX. JIisi MOArOTOBKM K 3aHATHSIM PEKOMEHIYETCS BBIICIATH B MaTepUalie poOIeMHbIC
BOTIPOCHI, 3aTparuBaeMbIe IMperoaBaTesieM B JICKIMH, U TPYIIIAPOBATh WH(OPMAIIUIO BOKPYT
HuX. JKenaTenbHO BBIIENATH B UCIOJIB3YyEMOH JIUTEpPAType MOCTAHOBKH BOMPOCOB, HA KOTOPBIC
Pa3HBIMH aBTOpPaM MOTYT OBITh JaHBI pPa3IMYHbIC OTBETHl. Ha OCHOBAaHWM TMOCTAHOBKU TAaKUX
BOMPOCOB CJICAYET COOHMpaTh apryMEeHThl B TIOJNB3Y pa3IMYHBIX BAPUAHTOB PEIICHUS
MOCTaBJICHHBIX TIPOOIIEM.

[Tpu MOATOTOBKE K YCTHBIM OMPOCaM CJIEIYeT UCIOIb30BaTh MATEPUAIIBI JICKIIUHU, & TAKXKe
HUCTOYHUKOB, KOTOPHIE YKa3aHBI B CITUCKE JIMTEPATYPHI.

[lpu BBIMOMHEHHMHM JAOOPATOPHBIX  pabOT HEOOXOAMMO  CIICAOBAaTh  yKa3aHHSIM
MIPEToAaBaTeNls U UCIOIb30BaTh TCOPETUICCKUE 3HAHUS, TOTYICHHBIC XO/IC JICKITUH.

[Tpu moaroTOBKE K 3a4€Ty HEOOXOIMMO OMUPATHCS, MPEXKIE BCETO, HA JICKIIUH, a TAKIKE Ha
WUCTOYHUKH, KOTOPBIC YKa3aHbI B CIIUCKE JIMTEPATYPhl. B KakaoM OWjeTe Ha 3a4eTe CoJepiKaTcs
JIBa BOIIpOCA.

9. YYEBHO-METOJUYECKOE M WH®OPMAIIMOHHOE OBECHEYEHUE
JUCHUILIMHBI (MOJIYJIS)

9.1. OcHOoBHas qUTEpaTypa
1. Cy3pnaneB, W. HanotexHonorusa. @OU3NKO-XMMHUSHAHOKIACTEPOB, HAHOCTPYKTYp U
HaHoOMaTtepuaoB. - M.: JIubpokom, 2013. - 589 c.
2. T'onosun HO.M. OCHOBBI HAHOTEXHOIOTUH. [ DIEKTPOHHBIN pecypc] - M.: MammHocTpoeHue,
2012. - 656 c. Pexxum pocrtyna: http://e.lanbook.com/books/element.php?pll_1d=5793
3. Enucees, Aunpeii AnatonbeBuy. OyHKIMOHAIBHBIE HAHOMATEpUalbl: yueOHOe mocodue ams
CTYJCHTOB CTApIINX KypcoB, oOy4aronuxcs 1o creruanbraoctd 020101 (011000) - Xwmwst /



http://e.lanbook.com/books/element.php?pl1_id=5793

A.A. Enucees, A.B. Jlykammn; nox pexn. akan. FO.Jl. TperbsikoBa.—MockBa: Ou3Matiur,
2010.—452 c.: http://e.lanbook.com/books/element.php?pll _id=59578

9.2. JlonosiHMTEIbHAS JIUTEPATypa

1. Crun Jx. B., OtBya k. JI. CynpamonexynsapHas xumust. M. : UKL "Axagemxnura", 2007,
T. 1, 2.

2. Ceprees I'.b. Hanoxumusi: yuebnoe mocodbue ans cryaentoB / I'.b. Ceprees.[3-e u3n.]. -
Mocksa: Kumxknbiii jom YHusepcurer, 2009. - 333 c.

3. PamOumu H.T'., bepé3kun A.B. ®usnueckue U XUMHUYECKHE OCHOBBI HAHOTEXHOJIOTHM. —
M.:duzmataur, 2009. — 456 c.
http://e.lanbook.com/books/element.php?pll_1d=2291

4. Tyces, Anexcannp MBanosuu. Hanomarepuanbl, HAaHOCTPYKTYphl, HaHOTexHOoruu / A. U.

I'yceB.—MW3nanne  2-e, wucnpaBieHHoe.—MockBa: @uszmariur, 2009.—416 c.:

http://e.lanbook.com/view/book/2173

OtkuHc [1. duznyeckas xumus. - M.: Mup, 2007.

6. T'opGauyk B.B., 3uranmumn M.A., HoukoB B.b., Cuporkun B.A. PyxoBoactBo k
MPAaKTUYECKUM paboTaM Mo (U3UKO-XMMHUYECKHM MeToaaM uccienoBanus. Kaszanp, 2007.-
Uzn. KT'Y

7. Bb. A. Pynenko. Kammmnsipaast xpomatorpadus. M.: Hayxka, 1978

8. CoBpeMeHHOE COCTOSHHE >KHUIKOCTHOW xpomarorpaduu.mox. pexn. Jbx. Kupkienna.
M.Hayxka. 1974.

9. JlaGopaTopHOE PYKOBOJCTBO IO XpoMaTorpauueckuM M CMEeXHbIM Mertoxam. Ilox pen.
O.Mukemia. B 2-x gactsax. M.:Mup. 1982.

9]

9.3. UuTepHeT-pecypcehl:
CynpamonekysipHast xumus - http://www.cchem.berkeley.edu/knrgrp/sup.html
Cynpamounekymnsipaas xumus . - http://www.chem.msu.su/zorkii/istkhim/supramol.html
3. BusyanpHasgeMOHCTpanus  CyNpaMoOJEKyJSIPpHOW  XMMHUHM:  HAONIOJaeMoe  YCHUJICHUE
bayopecuieHIIMM  TpU  00pa30BaHUM  KOMIUIEKCA  BKJIFOUEHHS  TOCTh-XO3SUH -
http://www.chem.ufl.edu/~kschanze/outreach/h2.pdf
4. CymnpamonekynspHas xuMmus - https://en.wikipedia.org/wiki/Supramolecular_chemistry
CympamonekyispHass xumus - http://www.freebookcentre.net/Chemistry/SupraMolecular-
Chemistry-Books.html

o —
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10. MATEPUAJIBHO-TEXHUYECKOE H ITPOI'PAMMHOE OBECIIEYEHHME
JAUCHUITVIMHBI (MOLY JISA)

MynbsTUMeaHiiHAsS ayTUTOPUS, BMECTHUMOCTbIO Oosiee 60 uyenoBek. MynbTUMeIUitHAs
ayIUTOpUS COCTOMT W3 WHTETPUPOBAHHBIX HWH)KCHEPHBIX CHCTEM C €OUHOW CHUCTEMOU
YIPpaBJIEHUS, OCHAIICHHAs COBPEMEHHBIMU CPEACTBAMU BOCIPOU3BEACHUS M BU3yaN3alUU
000 BuAeo M ayauo MHGPOpPMALMHU, MOJYYEHHMs M Hepefayd MIEKTPOHHBIX JOKYMEHTOB.
TunoBass KOMIUIEKTalUs MYJbTUMEIUMHON ayJIUTOPUM COCTOUT H3: MYJIbTUMEIUNHOTO
IIPOEKTOpPa, aBTOMATU3MPOBAHHOIO MPOEKIIMOHHOTO JKpaHa, aKyCTUYECKOW CHUCTEMBI, a TaKKe
MHTEPAKTUBHOI TpUOYHBI MPENOAaBaTes, BKIIOYAIOIEH TaY-CKPHH MOHUTOP C JUAaroHalbIo HE
MeHee 22 JI0WMOB, IEPCOHAIBHBIN KOMITBIOTEP (C TEXHUYECKMMH XapaKTEPUCTUKAMHU HE HIKE
IntelCore 13-2100, DDR3 4096Mb, 500Gb), xordpepeHi-mukpodoH, 6ecripoBOIHOI MUKPOQOH,
Oyiok  ympaBieHus oOopynoBaHueMm, wuHTepdericel noakmodeHus: USB,audio, HDMI.
WntepakTuBHass TpuOyHa TMIperogaBatTesis SBISETCS KIIOYEBBIM 3JIEMEHTOM  YIIpaBJICHUS,
00BbEIMHSIOIINM BCE YCTPOUCTBA B €JUHYIO CUCTEMY, U CIIyKHUT IOJTHOLIEHHBIM pad0uuM MECTOM
npenonasareid. [IpernogaBarens MMeeT BO3MOMKHOCTH JIETKO YIPAaBIATH BCEH CHUCTEMOM, HE
OTXOJs OT TPUOYHBI, YTO MO3BOJIAET IPOBOAUTH JIEKIMH, IPAKTHUECKUE 3aHATUS, IPE3CHTALUH,
BeOMHAPHI, KOHPEPEHIIMN U JIpyTHe BHUIBI ayJUTOPHOW HArpy3KH OOYyYaroIIUXCs B YIOOHOU U
JOCTYITHOW JUIs1 HUX (OpMe C IPUMEHEHHEM COBPEMEHHBIX MHTEPAKTUBHBIX CPEJICTB O0yUeHHUs,

10


http://e.lanbook.com/books/element.php?pl1_id=59578
http://e.lanbook.com/books/element.php?pl1_id=2291
http://www.cchem.berkeley.edu/knrgrp/sup.html
http://www.chem.msu.su/zorkii/istkhim/supramol.html
http://www.chem.ufl.edu/%7Ekschanze/outreach/h2.pdf
https://en.wikipedia.org/wiki/Supramolecular_chemistry
http://www.freebookcentre.net/Chemistry/SupraMolecular-Chemistry-Books.html
http://www.freebookcentre.net/Chemistry/SupraMolecular-Chemistry-Books.html

B TOM 4HCJIE C MCIOJBb30BAaHMEM B IHpolLecce OOyYeHHS BCEX KOPHOPATHBHBIX pPECYpCOB.
MynsTHMEIUHAA ayAMTOPHS TAKKE OCHAILEHA IIMPOKONOJIOCHBIM JOCTYIIOM B CETh HHTEPHET.
KommbloTepHoe 000pynoBaHMEM HMEET COOTBETCTBYIOIIEE JIMHEH3UOHHOE MPOrpPaMMHOE
obecreueHue.

VYuebHo-MeToaMYeCKas TUTEpaTypa IS JaHHOM JUCHUIUIMHBI MMEETCH B HAIHYHMH B
3NIEeKTpOHHO-OubIHoTeuHoit cucrteme "Kuura®oHn", HOCTYm K KOTOpOH INpenoCTaBicH
CTyHeHTaM. OJeKTpoHHO-6ubOnmoreunass cucremMa "Kuura®onn"' peanusyer neranbHOe
XpaHEeHHe, paclpoCTpaHeHHE W 3auMTy UU(pPOBOrO KOHTEHTa Y4eOHO-METOIUYECKOM
JUTEPATYps! I BY30B C YCJIOBHEM 00S3aTeILHOrO COOMONEHHS aBTOPCKHX M CMEXHBIX IIPaB.
Kuura®onn  obecrneunBaeT IIMPOKHMH  3aKOHHBIA  JOCTYN K  HEOOXOMUMBIM  JUIs
00pa3oBaTeNBHOrO TpoLecca M3NAHHSM C HCHONB30BAHHEM WHHOBALMOHHBIX TEXHOJOTHH H
COOTBETCTBYET BceM TpeboBanusM HoBeIx PI'OC BIIO.

Hayunoe oGopynoBaHue Ui NpakTHYECKUX padoT: nudpaxkromerp HacToNbHBIA Rigaku
MiniFlex-600, poranuonsbli Buckozumetp Alpha L, renznomerp Kruss K20S.

[IporpaMma coctaBieHa B coorBeTcTBuM ¢ TpeGoaHumsmMu OI'OC BO acmupaHTyphl.
[Ipuka3 Muno6pHayku Poccun ot 30.07.2014 897 (3apeructpupoBaHo B Muniocte Poccuu
28.08.2014 Ne 33694) u ¢ yueroM peKoOMeHAaUUH IO HampasieHHIO noarotoBku 04.06.01
Xumuyeckue Hayku (YpOBEHb IIOATOTOBKH KaJIpOB BBICIIEH KBaTM(HUKAMH).

ABTOD:
JL.X.H., npod. 'opbauyk B.B. o R

PeneH3€eHTHI: /42’/// .
A.X.H., mpod. Bepemaruna SLA. 7 /ég/,;/
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[Tporpamma omobpeHa Ha 3acefaHuM Y4eOHO-METOMMYECKOH KOMHCCHH XHMHUYECKOTO
uHcTHTyTa BM. A.M ByTtneposa KOV or 31 aBrycra 2015 roaa, mpotoxon Ne 7.



