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Pabouass mporpamMma cocTaBieHa B COOTBETCTBHH C DenepanbHbIM TOCYJapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAaHIAPTOM BBICHIErO 00pa3oBaHUs IO HampasieHuio moarotoBku 04.06.01
Xumuyeckue Hayku (YpOBEHb TIOATOTOBKH KaJpOB BBICHICH KBau(UKauu) (yTBEpKICH
[Tpukazom MunuctepctBa oopazoBanus 1 Hayku PO ot 30.07.2014 Ne 869)

PABOYAS TTPOTPAMMA PACCMOTPEHA U OJJOBPEHA Ha 3acenanuu YueHoro coBera
HNpHX CO PAH mporokoa Ne 7 ot 30 mast 2018 r.

LA/
HavanpHuk oTaena acnmupaHTypel K.X.H. "/ /// L H.H. Tpodumona

1. ey u 3a5a4n y4eOHOM JMCHHUIIIMHBI

PaCCManI/IBaeMaSI JOAUCHUIINIMHA OTHOCHUTCA K OCHOBHBIM JIUCIHHUIIJIIMHAM HpI/I IIOATOTOBKE
aCIHMPAHTOB, O0YYAOIIUXCS 110 POGHII0 BRICOKOMOIEKYIISIpHBIC COCTUHEHUS.

Henabo u3ydyeHHs TUCHUIUIHHBI SBISCTCS TpHOOpereHHe (yHIAMEHTAIBHBIX 3HAHUW U
MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JUISI MPO(eCcCHOHATBHON HaydHO-HCCIEA0BATEIbCKOM,
MHHOBAIMOHHOW M 00pa30BaTeNbHON JAEATENIBHOCTH B OOJACTH XUMHH BBICOKOMOJEKYISPHBIX
COCJIMHEHUI M B CMEXHBIX 00JacTsaX Hayku. DOpMHpPOBaHHE KOMIICTEHIMHA B OOJIACTH XUMHHU
HOJII/IMepOB HpI/I yCTaHOBJIeHI/II/I cocCraBa nu CTpOGHI/Ifl BI)ICOKOMOJIGKYJISIPHI)IX BCIIICCTB,
(¢hopMHpOBaHHE HABBIKOB K CaMOCTOSITCIIBHOH paboTe ¢ HpHOOPHOM M aHAIUTHYECKOH O0a30MH,
KOMHI)IOTepHI)IM HapKOM n OHJIaI\/JIH 6333MI/I JOAHHBIX.

3agaun:

e (opmupoBanue mpencTaBICHUA 00 (QU3MKO-XUMHYECCKHX METOJaX HW3YYCHHS COCTaBa W
CTPYKTYPBI BHICOKOMOJICKYJISIPHBIX COSIMHEHHI U MTOJIMMEPHBIX KOMITO3UTOB;

L] O3HAKOMJICHHUC C OCHOBaMH Ba)KHeI\/JIIHI/IX COBpeMeHHBIX (bI/ISI/IKO-XI/IMI/I‘-IeCKI/IX METOA0B
aHam3a;

e (opMHUpOBaHHE HABBIKOB W YMEHHH TOJYYCHUS M WHTEPIpETAllMH JaHHBIX (DU3HUKO-
XUMHAYECKHX METOJIOB aHAJIM3a YCTAHOBJICHUS CTPOCHUS, a TakkKe (PU3MKO-MEXaHUYECKUX
CBOfICTB HOJII/IMepOB 110 COBOKyHHOCTI/I JTAHHBIX I/IHCprMeHTaJ'H)HBIX MECTOIOOB.

2. MecTo aucnuniannsl B cTpykrype OOIT

2.1. Yueonas gucnmmimHa  B1.B.OJ[.3  «OcHOBBI  (PH3UKO-XUMHUYECKHUX  METOJIOB
UCCIIEIOBAaHMSI  BBICOKOMOJIEKYJIAPHBIX ~ COCOUHEHMH M  IOJIMMEPHBIX  KOMIIO3UIIMOHHBIX
MaTepUajoB» BXOJUT B BapUAaTUBHYIO YacTh MEXIUCIUIUIMHAPHOIO NMPO(ECCHOHAIBHOTO MOAYIIS
OOII.

2.2. JlanHas mporpaMMa CTPOUTCS Ha INPEEMCTBEHHOCTH TPOTPAMM B CHUCTEME BBICIIIETO
oOpa3zoBaHus M mpegHasHaueHa i acnupaHtoB MpUX CO PAH, mpomeamux oOyueHHe IO
IIporpamMMme IoAroTOBKM MaruCTpOB WIHM CHENUAINCTOB, IPOCIYIIABIINX COOTBETCTBYIOIINE KYPCBI
Y UMEIOLINX 110 HUM TOJIOKUTENbHBIE OLICHKH. OHAa OCHOBBIBAETCS HA IOJIOKEHUSAX, OTPAKEHHBIX B
y4eOHBIX IporpaMMax YyKa3aHHbIX YpoBHeW. i ocBoeHHs IUCHUILUIMHBI «OCHOBBI (DU3HKO-
XUMHUYECKUX METOIOB HCCIIEJOBaHMUS BBICOKOMOJIEKYJISIPHBIX COEAMHEHHH M IMOJIMMEPHBIX
KOMITO3UIIMOHHBIX MaTepUaIoB» TPEOYIOTCSI 3HAHUSI U YMEHUSI, TPUOOpETEHHbIE 00yUaIOIIUMHUCS B
pe3yJbTaTe OCBOCHHUS psJia MPeIIeCTBYIOIUX JUCIUIUIMH (pa3faesoB JUCHUIUINH), TAKUX KaK:

—XVMHSI BBICOKOMOJIEKYJISIPHBIX COEIMHEHNH;

—Oprannyeckast XuMus;

—PU3NKO-XNMHYECKHE METO/Ibl AHAIIN3A,

—du3nyeckas XUMH;

—Heoprannueckas xumus;

—AHanuTH4eCcKas XUMUS;

—KBaHnToBas xumMu4,

—CrtpoeHnue BenecTna.



2.3. lucumiinHa «OCHOBBEI (UBUKO-XUMHYECKHIX METOI0B HUCCIIEIOBAHUSA

BBICOKOMOJICKYJIIPHBIX COSAMHEHUN U TOJMMEPHBIX KOMITO3UITMOHHBIX MAaTePUATIOB» HEOOXO0aIuMa
IIPU MOATOTOBKE K TOCYJAPCTBEHHON UTOTOBOM aTTECTALIUH.

3. TpeboBanus K pe3yJbTaTaM OCBOEHHS JUCHUILIHHbI

Hpouecc HU3YUYCHHUA JUCHUIIINHDBI «OcHOBBI (bPISI/IKO-XI/IMI/I‘ICCKI/IX METOJO0B HCCIICAOBAHHUA

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH U MOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTEPHAJIOB)» HAIIPABJIEH Ha
(bopMHpOBaHKE AIEMEHTOB cieayomux koMieTeHuni B coorsercTBur ¢ OOIIl nmo HampasieHuro
noarotoBku 04.06.01 Xumuueckue Hayku, Tpoduiib BEICOKOMOJIEKYIISIPHBIE COSTMHEHHUS .

>

Ilpogpeccuonanvnvie komnemenyuu:

YMEHHE  TPUMCHITh  (PU3UKO-XMMUYECKHE  METOABl  HCCIEAOBAHUS  CTPYKTYPHI
BBICOKOMOJIEKYIIIPHBIX COETUHEHHI U IMOJUMEPHBIX KOMITO3UIIMOHHBIX MaTtepuajioB (ITK-4).
ITo oxOHYaHMM U3YYEHUS TUCUUILIMHBI ACIUPAHTHI TOJKHBI:

3namo:

TEOPETUYECKIX M METOJIOJIOTHUECKAE OCHOBBI (DHU3UKO-XUMHYECKHX METOIOB H3YYCHUS
CTPYKTYPBI BBICOKOMOJIEKYJISIPHBIX BEILIECTB;

MPUHIIMIIBI, YCIOBHS W METOAOJOTHIO MNpPUMEHEHUs (PU3UKO-XUMHUYECKUX METOJIOB Ha
MPaKTHUKE;

BO3MOKHOCTH T€X WJIH UHBIX (PU3UKO-XUMUUYECKHX METOJOB B YCTAHOBJICHHH CTPYKTYPHI U
CBOICTB ITOJIMMEPOB U MOJIUMEPHBIX KOMIIO3UTOB.

Ymuems:

BEIOMpATh HEOOXOAMMBIE M ONTHMAJIbHBIC METONBI JUISl YCTAaHOBIICHUS CTPYKTYPBI
MOJIMMEPOB U MOJMMEPHBIX KOMITO3UTOB;

MPOBOJIUTh HMJACHTHU(PHUKALUIO COCTaBa IOJHMMEPOB W OMNPEICIATh CTPOCHHE C TOMOIIBIO
XUMUYECKUX U (PU3UKO-XUMHYECKUX METOJIOB aHAIM3A;

OCYIIECTBIATh MOMCK HMH(POPMAIMM O METOJaX H3yYEHHUS CTPYKTYpPhl U CTPYKTYPHBIX
rmapamMeTpax MOJUMEPHBIX COCIWHEHHUH C HCIIOJIh30BAaHUEM COBPEMEHHBIX 0a3 JTaHHBIX U
TTOMCKOBBIX CHCTEM.

Hmemov onvim:

paboTHl HA COBPEMEHHOM HAYYHOM OOOPYIOBAHMH I (PU3UKO-XUMHUECKUX MCCIIECOBAHUMN
MOJIMMEPOB;

HaIlMCAHMS HAYYHBIX OTYETOB U CTaTEH.

4. CTpyKTYypa U coJep:kaHue Y4eOHOH TMCUMILIUHBI

OO611ast TpyA0€MKOCTh IUCLHUIUIMHBI COCTaBiIsIeT 3 3aueTHble equHulbl (108 yacos).

4.1. CTpyKTypa THCHHUILIMHBI

Ne | HaumenoBanue O6bem yueOHOH paboThl, U Bun

JUCITUATITUHBI Bcero Bcero N3 aynuTopHbIX CaMocCT. | ITOrOBOTO

aynutopH. | Jlekn. | JIa6. | [Ipakt. | KCP | pabota | KOHTpOJIsI

1 | OcHoBHI (hu3HKO-
XUMHYECKHX METO/IOB
UCCIIEIOBAHMS
BBICOKOMOJICKYIISIPHBIX
COCIMHEHUM U
MOJTMMEPHBIX
KOMITO3UITUOHHBIX
MaTepHaioB

108 54 18 - 18 36 36 3auer




4.2. Conep:xaHue TUCHUILINHBI
4.2.1. Pa3gennl AMCHUIIIMHLI M BUABI 3aHATHI

Ne HanmenoBanue Bupl yaeOHOM pabOThI U TPYIOEMKOCTD, U DOpMBI TEKYILETO
pa3zieiioB U TEM Bcero | Jlekn. | Jla6 | [Ipakr | CP | KCP KOHTPOJIA
yCIIEBAEMOCTHU

1 XapakTepucTuKka METOA0B Y CcTHBIN rpynnoBoi
WCCIICTIOBAHHUS 7 1 - 1- 3 2 orpoc
MOJINMEPOB.

2 N3ydyeHne  XHUMUYECKOTO 8 1 ) 5 3 5 VY CTHBINM rpynnoBoi
COCTaBa MOJIMMEPOB. OIpoc

3 Metoap! XxpomaTorpadpum. 5 1 ) 5 9 3 Y CTHBIN IpynnoBoi

OIpoc

4 Macc- Y CTHBIN IpynnoBoi
CIIEKTPOMETPUYECCKU I 7 1 - 2 2 2 OTIPOC, PEIICHUE
METO/]] aHAJIN3A. 3a/1a4

5 PaguannoHHbIC METOABL. 6 1 ) 1 5 5 VY CcTHBIN TpynnoBoi

oIpoc

6 Mertoapl, HCHONB3YIOLINE VY cTHBIN TpynnoBoi
yIbTPaduOIETOBBIN u 6 1 - 1 2 2 orpoc
BUIUMBIA CBET

7 Hudpakpacuas 8 2 ) 1 2 3 VY CcTHBIN TpynnoBoi
CIIEKTPOCKOTIHUS oIpoc

8 MeTtonapl 6 1 ) 1 5 5 VY CcTHBIN TpynnoBoi
PaaroOCIEKTPOCKONINU oIpoc

9 DNEKTPOXUMHUYECKHE 7 1 ) 1 3 5 Y CTHBIN TPyNIoBoit
METO/Ibl aHAJIN3a oIpoc

10 | U3yuenue MAacchl, Y CTHBIN IpynIoBoi
Pa3BETBICHHOCTH u 7 2 ) 1 9 5 OIIpOC, PELIEHUE
B3aMMOJICHCTBUS 3a/1a4y
MaKpPOMOJIEKYJ

11 | UzyueHue VY CTHBIN TpynnoBoi
Ha/IMOJIEKYJISPHBIX 9 2 - 1 3 3 OTIPOC, peIIeHHe
CTPYKTYP 3a/1a4

12 | MeTossr OITpEeICIICHUS VY CTHBINM rpynnoBon
TEMIIEPATYPHI 6 1 - 1 2 2 orpoc
CTEKJIOBAHHUS MTOJIMMEPOB

13 | Ouenka CTOMKOCTH VY CTHBIN TpynnoBoi
MOJIMMEPOB K  BHEIIHUM orpoc
BO3IEUCTBUIM U 8 1 - 1 3 3
b (PEeKTUBHOCTH JEHCTBUSA
cTabUIN3aTOpPOB

14 | Peonoruueckue u VY CTHBIN TpynnoBoi
IUIACTOYIACTHECKNE 7 1 ) 1 9 3 orpoc
CBOMCTBAa KaydyykoB U
PE3UHOBBIX CMECe

15 | Ilpumepsl KOMIUIEKCHOTO Y CTHBIN TPyNIIOBOU
MIPUMCHCHUS METOJIOB 8 1 ) 1 3 3 OTIpOC, peleHne
aHanmza npu 3ama4y
MCCJIETOBAaHUH TTOJINMEPOB

Bcero yacoB: 108 18 - 18 36 36




4.2.2 Conep:xanue pa3iejoB U TeM JUCHUTITIHHBI

Ne | HammeHnoBanue paznena Coneprxanue paszena (TemMbl) Dopmbl
JUCLUIUINHEI IIPOBEJCHUS
3aHATUI

1 | Xapakrepucrtuka Knaccudukanus u  coBpeMeHHble TeHAeHUMH | Jlekuuw,
METO/OB HCCICIOBAaHUS | Pa3BUTHA  METOJOB  HCCIEAOBaHMs.  BwIOOp | ceMuHapsl,
IIOJINMEPOB. ONTHMAJIbHOTO METO/1a UCCIECIOBAHHUS. CaMOCTOSITEJIbHAS

pabora

2 | Uzyuenue AHanu3 NOIMMEPOB TEPMHUYECKUMHU MeTtojamu. | Jlekuuw,
XUMHUYECKOI'O COCTaBa | DJIEMEHTHBIM aHanu3. XUMHYECKMM aHajdu3 Ha | CEMUHAapBI,
IIOJINMEPOB. COIEP)KaHUE  OTHEIbHBIX OJIEMEHTOB. AHaJINU3 | CAMOCTOATEIbHAS

(GYHKIMOHATBHBIX TpyIIIL. Omnpenenenue | pabora
HEHACBIIICHHOCTH MOJIMMEPOB.

3 Meronsl l'azoBas xpomarorpadusi. Kunkocrthas | Jlexuuu,

xpomarorpaduu. xpomarorpadus. XpoMaToMeMOpaHHbIE METOJbI | CEMUHAPBHI,
pasnenenus.  ToHKocioiHas ~ Xpomatorpadus. | caMOCTOSTEIbHAS
I'ensnponukaromas xpomarorpagpus. OcodbeHHocTH | pabota
U3Y4YEHUS OJIUTOMEPOB. OcobenHoctu
HCCIIEIOBAHMS CIIUTBIX MOJIMMEPOB.

4 | Macc- O6nacti  mpuUMEHEHuss  Macc-crekTpomerpuu. | Jlekuuu,
CIEKTPOMETPUUYECKUN AHanu3 XUMHYECKOrOo cocTaBa cMmeceid. Macc- | ceMuHaphl,
METO/ AaHAJIN3A. CIIEKTPOMETPHS c MHJYKTUBHO-CBSI3aHHOM | CAMOCTOSITEIIbHAS

TIJIA3MOM. pabora

5 Pagnannonurnie Pagnoxumnueckune METOBI agaymmza. | Jlekmum,

METOJIBI. PeHTreHoCcTpyKTypHBIH aHaJIN3 U | CEMHUHApHI,
3NEeKTpOoHOrpadus. Pentrenosckas U | CaMOCTOSITEbHAS
PEHTTEHOZJIEKTPOHHAS CHeKTpockomnus. | pabota
DnexrpoHorpadus. PentrenoBckue u
panuorpaduyeckre  MeToabl  JePEKTOCKOMHH.
PentrenoBckast nedexkrockonus. MeTtoa MeyeHBIX
aTOMOB.

6 | Mertoasl, Crnektpodoromerpudeckuii Meroa aHanusza B Y®- | Jlekuuu,
HCIIOJIB3YIOIINE U BUIUMON oOnactd. MeToJpl, HCHOJB3YIOLIUE | CEMUHAPHI,
yIbTPapuOIETOBBIN U ONTUYECKUE 3aKOHBl. MeTOIbl, OCHOBAHHBIE HA | CAMOCTOSTEIbHAS
BUJUMBIN CBET. OTpaX€HMM cBeTa. MeToJbl, OCHOBaHHbIE Ha | paboTa

MIPEJIOMIICHUN CBeTa. MeTOo[bl, OCHOBaHHBbIE Ha
paccestHuM cBeTa. DOTOKOIOPUMETPUUECKUN METOT
aHaIM3a.

7 Wudpakpacuas [Ipumenenne wmeroma WK-cnexkrpockonuu nns | Jlekmuw,
CIIEKTPOCKOIIHS. ONpENEICHUE YHUCTOTBI, COCTAaBa, CTPYKTYpPHI | CEMHHAPHI,

MIOJIIMEPOB ¥ CONOJIMMEPOB,  HCCIIEIOBaHUS | CAMOCTOSITENbHAS
MEXaHU3MOB XUMHYECKHX peakuuii, | pabora
TEMIEPATypHBIX  IEPEXOAOB B  IOJHUMEpAX.

JlazepHas aHAJIUTUYECKas CHEKTPOCKOIHS.
JlazepHO-MHAYLIUPOBAHHBIN SMUCCHUOHHBIN

CHEKTPaJIbHBIN aHAIIN3. JlazepHbrit

(byopecCIieHTHBIN aHan3.

8 | Metoabl Meton ~ sAnepHOro  MarHMTHOTO  pe3oHaHca. | Jlekuuw,
PaZMOCIEKTPOCKONUH. | DJIEKTPOHHBIN IapaMarHUTHBINA pPE30HaHC. | CEMUHAPBI,

S nepHblii KBaIpyOJIbHBIN PE30HAHC. CaMOCTOSITENIbHAS




pabora

9 DNEKTPOXUMHUYECKUE [Torennmomerpuueckuii Meron a”anuza. Meron | Jlekuuu,

METO/Ibl aHAIN3A. KOHIyKTOMEeTpuH. KyllOHOMETpHUYEeCKHUI  METOJ | CEMUHAPBI,
aHanu3a.  BoibTamMnepoMeTpUYecKUe  METOMBL. | CAMOCTOSITEIbHAs
[onaporpaduueckuii METOH aHanuza. | pabora
NHBepcUOHHBIE  DJIEKTPOXUMHUYECKUE  METOJIBI.
BrICOKOYaCTOTHBIE METOMBI.

10 | M3yueHue macchl, Bunsl MonekynspHbBIX Macc IOJIMMEPOB U HX | Jlekuuwy,
Pa3BETBJICHHOCTH U onpeaenenue. Onpenenenue MMP  noaumepoB. | ceMUHAPHI,
B3aUMOJICUCTBUS Ananus (GYHKIIMOHATBHOCTH OJINTOMEPOB. | CAMOCTOSITEIbHAS
MaKpOMOJIEKYJI. W3ydyeHnne  pa3BEeTBIEHHOCTH  MaKpOMOJEKYJ. | paboTta

HccnenoBanue MEKMOJIEKYJISIPHBIX
B3aUMOJICHICTBUI B MTOJIMMEPAX.

11 | U3yuenue Onpenenenue yaelnbHOrO o0beMa TOIUMEPOB. | Jlekmuw,
HaJMOJIEKYJIIPHBIX N3mepenne MIOTHOCTH NOJMMEPOB. MeToabl | CEMUHAPBHIL,
CTPYKTYD. MHUKPOCKOIIHH. WNHTepdepeHInoHHO- | caMOCTOATeIbHAS

T paKIOHHBIE METO/BI. Hccnenoanue | pabora
kpuctasmm3auuu  metogom  OIIP.  Omnpenenenue
CTENEHU KPUCTAJUIMYHOCTH, pa3MepoB
KPUCTAJUTUTOB, OPUEHTAIIMH B TIOJIMMEPax.

12 | Merons! onpenenenust | Ctatudeckue wmeroabl. J(uHamuyeckue MeTonbl. | Jlekuuu,
TEeMITepaTyphl Junamuueckue MEXaHUYECKUE METO/bl. | CEMHHApHI,
CTEKJIOBAHUS DNEeKTpUYECKUE METO/BI. JnHamMuueckue | caMoCTOATENbHAS
MOJIMMEPOB. MarHUTHBIE METOIBI. pabora

13 | Ouenka croiikocTu N3yueHue mpolueccoB TEpMUUYECKOro crapeHus. | Jleknuw,
MOJIMMEPOB K BHEITHUM | OKUCIUTENBHOE CcTapeHue mnoauMepoB. OIeHKa | CeMUHAPHI,
BO3JICUCTBUAM U XUMUYECKOM CTOMKOCTH MOJAMMEpoB. M3yueHue | camocTosiTenbHas
3P PEKTUBHOCTH MEXaHOXMMHYECKOM  JECTPYKLHH. Wzyuenue | pabota
JEHCTBUS 3(PEKTUBHOCTH JEHCTBUS U BBIOOP CTAOMIM3ATOPA.

CTaOUIIN3aTOPOB.

14 | Peonoruueckue u Porauuonnas  Buckosumerpus.  Kamwmnspnas | Jlekiuw,
MJIACTORJIACTUYECKUE BUCKO3uMeTpusa.  CKuMaromue  TUIACTOMETPHI. | CEMUHAPHI,
CBOMCTBA Kay4yyKOB U Junamuueckue METO/bI PEOJIOTMYECKUX | CAMOCTOATENIbHAS
PE3MHOBBIX CMECEH. UCIIBITAHUN. pabota

15 | [Ipumepst Metonpl uccleIOBaHUSL TOJUMEPHBIX cMeced. | Jlekuuu,
KOMILJIEKCHOTO [IpuMeHeHne TEpMHYECKUX W JUHAMHUYECKHX | CEMUHAPBHI,
NMPUMCHCHUA MECTOI0B METOJIO0B aHaju3a u JTAaHHBIX Ha6yxaH1/1;[, CaMOCTOsATCIIbHAS
aHajnsa IIpH UccnenoBanue romMoreHHOCTH U Mopdosoruu pabora
HCCIICAOBAaHNH cmeceit monmumepoB. UM3ydenwe  mexdazHOro
HHOJIMMEPOB. pacmipenenenus HanosHuTeNns. OnpenencHue TUra

snacToMepa B BylkaHuzare. OrmnpeelneHue Tuia
BYJKaQHU3YIOIIEH CUCTEMBI.

5. O6pa3zoBarejibHbIe TEXHOJIOTHHU

1. AktuBHBIe 00pa30BaTE/IbHBIE TEXHOJIOTHU: JEKIIUH, CEMUHAPHI U MPAKTHYECKUE paboThI.

2. CompoBOXKICHHE JICKIMI BH3yaIbHBIMA MaTepralaMd B BUE CIIAHIOB, TIOATOTOBICHHBIX
C HCIIOJIb30BAHMEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJOTHI, NPOEHUPYEMBIX Ha DKpaH ¢
MTOMOMUIBIO BUEOMIPOEKTOPA.
3. IlpoBenieHne npakTHUECKUX pabOT B jJabopaTopusx, ydacTue OOy4arolMXcs B Hay4HOM
paboTe U BBHIOJHEHUH HCCIIeI0BATENbCKIX MTPOEKTOB.




4. Vcrionb30BaHue CIEMUATBLHOTO MPOrPaMMHOTO obecrieueHus: 1 VHTepHeT-pecypcoB st
00y4eHHsI B X0/I¢ MPAKTUIECKUX U CAMOCTOSITEIBHBIX PadoT.
6. YueOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOATEILHOH padoThl ACHHPAHTOB

Buner camocTosTenbHON paboTHI:

B JOMAalIHHUX YCJOBHUSX, B UYNTAJIHHOM 3ajie OMOIMOTEKH, Ha KOMITBIOTEPAaX C JOCTYIIOM K
0a3aM maHHBIX M pecypcam WHTepHeTr, B saboparopusx ¢ JOCTYIOM K J1abopaToOpHOMY
000pYI0OBaHHUIO B IPUOOPaM.

CamocrosaTrenbHas paboTa MOJKPEIUIsieTcss y4eOHO-METOIUYEeCKUM M HH()OPMAIMOHHBIM
obecrieueHreM, BKIIOYAIONMM Y4YeOHUKH, y4eOHO-METOIMYECKHE MOCOOUS, KOHCHEKTHI JICKIUH,
yueOHOe U Hay4YHOe MPOrpaMMHOE obectiedeHue, pecypesl HTepHeT.

1. OIIeHO‘{HLIe CpeacTBa AJisl TEKylero KOHTpPoJIid yCcrneBaeMocCTu, HpOMe)KyTOqHOﬁ
arTeCcTalnMu 1Mo uTOoraM OoCBOCHUSA JUCHUIIJIMHBI

Llenp koHTpoONs - moiydeHue HHGPOpMalUU O pe3yidbTaTaXx OOy4YeHHUS U CTENeHH HUX
COOTBETCTBHS pe3ysbTaTaM 0OyueHUsI.

7.1. Tekymuii KOHTPOJIb

Texymuii KOHTPOJIb YCIEBAaeMOCTH, T.€. TPOBEpPKa YCBOEHUS Yy4yeOHOro Marepuana,
PEryJISIPHO OCYILIECTBJISIEMasi Ha MPOTSIKEHUH ceMecTpa. TeKylHMil KOHTPOJb 3HAHUN Yy4Yalluxcs
OpraHM30BaH KaK yCTHBIN rpynmnoBoii ompoc (YI'O).

Texymas camocTosiTenpHas paboTa aclypaHTa HallpaBlIeHa Ha yriyOJlieHHe U 3aKperuieHue
3HaHWH, U pa3BUTUE IPAKTUYECKUX YMEHHI acMpaHTa.

7.2. IlpoMesKyTOUHASA aTTeCTANMS

HpOMe)KYTOLIHaH arTecTalus OCYHICCTBIIACTCA B KOHIE CEMECTpa MU 3aBCPHIACT U3YUYCHUC
JUCHUITIINHBI «OCHOBEI (1)I/I3I/IKO-XI/IMI/I‘-I€CKI/IX MCTOHOB HMCCICAOBAHUSA BBICOKOMOJICKYJIAPHBIX
COCI[I/IHCHI/Iﬁ " NOJIMMEPHBIX KOMIIO3UIIUOHHBIX MATCPUATIOB». <D0pMa aTTeCTalluu —3a4CT.

KoHTpoJibHBIE BONIPOCHI K 3a4eTy:

1. XapakTtepucTuka METO/I0B UCCIEAOBAHUS TTOJIUMEPOB

Knaccudukanuss ¥ coOBpeMeHHbIE TEHICHIIMU DPA3BUTHUSI METOJIOB HcCcleAoBaHus. Brioop
ONTUMAJIBHOTO METO/Ia UCCIIEI0BAHMUSL.

2. VI3ydeHne XMMHUUECKOTO COCTaBa MOJIMMEPOB

Ornpenenenue coiepKaHusl pa3IMUHbIX XUMUYECKUX 3JIEMEHTOB B MAKpPOMOJIEKYJIax. AHAIU3
MOJIMMEPOB TEPMHUUECKUMHU METOJAaMH. DJIEMEHTHBIN aHaln3. XUMUYECKUN aHAJIU3 Ha COJIEpIKaHNe
OTIENbHBIX D3JEMEHTOB. AHanmu3 (QYHKIHOHAIBHBIX rpynmn. OnpeneneHre HEHACBHIIEHHOCTH
MTOJIMMEPOB.

3. Metoast xpomatorpaduu

XapakTepucTuka MeTofoB xpomarorpaduu. ['azoBas xpomatorpadus. KanunnspHas razonas
xpomatorpadus. Peaknmonnas razoBasi xpomatorpadus. OOpaiieHHas razoBas xpomaTorpadus.
[Tuponutnueckast razoBass xpomarorpadus. XumgkoctHas xpomartorpadus. BeicokodddhexTuBHas
KHUAKOCTHAsE Xxpomarorpadus. KamumisipHbele aiekTpocenapaioHHble MeTonbl. HMoHooOMeHHas
KHUJAKOCTHasE xpomatorpadus. XpomaromeMOpaHHbIE METOAbI paszjaeneHus. ToOHKOCIoWHas
xpomatorpadus. MeToauka mnpoBeaeHuss aHanmmuza. OOmactu mnpumeneHuss meroga TCX.
I'enpnponukaromas xpomarorpadus. AnmapatypHoe odopmieHue Merona. Ompesenenue
MoJeKyJisipHor Maccel 1 MMP nonumepos. HccnenoBanne KMHETUKY nTonuMepusanuu. M3yduenue



cocTaBa conoiauMepoB. OCOOEHHOCTH H3ydeHHUsi OIuromMepoB. (OCOOCHHOCTH HCCIIEIOBAHUS
CILIHTBIX IOJUMEPOB.

4. Macc-CrieKTpOMETPUYECKUI METO/ aHaIN3a

AnnaparypHoe odgopmienne Meroga. CnocoObl BBojga mnpoObl. CrocoObl HOHM3ALUU
BelecTBa. TuIbl aHanmM3aTopoB Macc. Macc-ClIeKTpOMETpUsl ¢ MHAYKTUBHO-CBSI3AHHOW IIIIa3MOM.
OOnactu IMpUMEHEHHsI MacC-CIEKTPOMETpUU. AHallM3 XMMHMUYECKOro cocTraBa cMmecei. M3ydeHue
XUMHUYECKUX PEaKLUN B MacC-CIIEKTpOMETpe. AHaAJIN3 MOJIMMEPOB U MOJIMMEPHBIX MATEPUAIIOB.

5. PagnannoHHbIe METOEI

PagnoxuMuueckue MeTonbl aHanu3a. PEHTreHOCTPYKTYpHBIH aHaIM3 U DIEKTpOHOTrpadus.
PeHTreHoBckass W PEHTIEHOZJIEKTPOHHAS CIIEKTPOCKOMNMs. OieKTpoHorpadus. PeHTreHoBckue u
paauorpaduyeckue MeToabl nedeKTockonuu. PeHTreHoBckas aedexTockonus. MeToa MEdYeHBIX
aTOMOB.

6. MeTo/1bl, UCTIONB3YIOIINE YALTPAPHOIECTOBBINA U BUIUMBIN CBET

Cnekrpodoromerpuueckuii Metron aHamuza B Y®- u Buaumor ob6mactn. OCHOBBI
abcopOrmonHoi  cnektpodoromerpun. Ammaparypraoe odopmieHue. CrocoObl MOATOTOBKU
obpa3uoB. IIpoBeneHre KOJIMUECTBEHHOro aHanu3a. V3yuyeHue KMHETHKM XMMMYECKHX PEaKIMH.
HccnepoBanue noJMMEPOB M CONOIMMEPOB. MeETOAbI, HCIOJIB3YIOIIAE ONTUYECKHE 3aKOHBI.
MeToapl, OCHOBAaHHBIE Ha OTPAKEHUU CBETAa. MeETOAbl, OCHOBAHHBIE HA IPEJOMJICHUHU CBETA.
Pedpaxromerpus. [IBoiiHoe ydenpenomieHne. MeTo s, OCHOBaHHBIC Ha paccessHUU cBeTa. MeTos
cBeropaccestHus. CrieKTpoCKONnus KOMOMHAMOHHOTO paccessHusl. PDOTOKOIOPUMETPUUECKUI METOT
aHaIM3a.

7. UndpakpacHas CHEKTPOCKOHS

Anmnaparypaoe odopmienne wmeronma. Ilpumenenme wmeroma MK-cmextpockonuu.
Onpenenenne 4uCTOTHl BellecTB. lcciienoBanue MexaHM3Ma XUMHYECKMX peakuuil. M3yuenue
coctaBa M CTPYKTypbl noiauMmepoB. OrmpezneneHue cocrtaBa  comnoiumepoB. 3yuenue
MHUKPOCTPYKTYpPbI,  KOH(urypauuu U  KoHpopMmauuu  Makpomoiekyid.  HMccienoBanue
MIOBEPXHOCTHBIX CJ0€B MnonumepoB. OmpesesieHne TeMIEpaTypHBbIX IEPEXOJ0B B IOIMMEpaX.
HccnenoBanue OKUCIIEHUS M MEXAHOAECTPYKLMU MOIUMMEPOB. M3ydeHHne npoueccoB CMELIEHUs U
BynKkaHuzanuu. lccnenoBanue cTpykTypbl BylikaHuzatoB. [pyrue oOnactu npumenenust K-
cuekrtpockonuu. JlazepHas  aHanuTHuYeckas — cnekTpockonus.  JlazepHO-MHIYLIMPOBaHHBIN
SMHUCCHUOHHBIN CIEKTPaIbHBIA aHanu3. JIazepHbIil (IIyopeclieHTHBINA aHau3.

8. MeTobl paIuoCIEeKTPOCKOITNU

Meron saepHOr0 MarHMTHOTO pe3oHaHca. Dusmdeckrne OCHOBBI MeTOJA. XapaKTEPUCTHUKHU
cnektpoB SIMP. AnmaparypHoe odpopmiienue. McnonszoBanue merona SAMP. M3yuenue creneHu
IIpeBpalIeHs] MOHOMEPOB B Ipoliecce noinumepusannu. KondpopMmalnoHHblil aHaIU3 MOJIUMEPOB.
Omnpenenenne cocraBa M MOJIEKYJISPHOM Macchl IoJuMepoB. MccnenoBaHue MOJEKYISIPHBIX
JNBWKEHHA B nonumepax. M3ydeHume mpoumeccoB crapeHus KaydykoB. lccrnenoBanue
COBMECTUMOCTH KOMIIOHEHTOB M MEKMOJIEKYJISIPHBIX B3aUMOJIEHCTBUI IIPA CMEUIEHUH ITOJIMMEPOB.
W3ydyeHue ByNKaHU3aLMOHHBIX CETOK B ayacTtoMmepax. M3ydenuwe nedopManuum U TEUEHUS
MIOJINMEPOB.  DJEKTPOHHBIM IapaMarHUTHBIA pe3oHaHC. XapakTepucTuku crnekrpa OIIP.
Anmnaparypaoe odopmienne Merona OIIP. Ilpumenenue wmerona OJIIP. Wnentudukanus
IIapaMarHuTHBIX 4acTul. lccnemoBaHue paaukaloB B mosnMepax. M3ydeHne MOJIEKYISIPHBIX
JNBIKEHNW B noiumepax. M3ydeHne CTpyKTYypUpPOBAaHMS 31aCTOMEPOB. S AepHBIN KBaIPYIIOIbHBIN
pe30HaHC.

9. DAEKTPOXUMHYECKHUE METO/IbI AHATIN3A

[loreHunomeTpuueckuii MeTon aHanuza. Meton koHaykromeTpuu. KynoHomerpuueckuit
MeTon aHanu3a. Bombrammepomerpuueckue Meroabl. [lomsporpadguyecknii METON aHalu3a.
WM HBEpCUOHHBIE 3JIEKTPOXUMUYECKHUE METOBI. BEICOKOYaCTOTHBIE METO/BI.

10. 3yueHue macchl, pa3BETBIEHHOCTH M B3aUMOJAEHCTBHSI MAKPOMOJIEKYJI

Omnpenenenne MOJEKYJIIPHOM Macchl MoauMepoB. CpenHednciaoBas MOJIEKYJSpHas Macca.
CpennemaccoBasi MoJeKysipHas Macca. [[pyrue Buabl MonekyisipHbpix Macc. Onpeneneane MMP



noauMepoB.  AHanM3  (QYHKIMOHAIBHOCTH  OJMIOMEpoB.  M3ydeHue  pa3BETBICHHOCTH
MakpomoJieKy. MccinegoBanre MexXMONEKYISPHBIX B3aUMOJICUCTBUI B MOJIUMEPAX.

11. I3yueHue HaIMOJIEKYISIPHBIX CTPYKTYP

Omnpenenenue yaeabHOro oobema moiauMepoB. M3mepeHue MmioTHOCTH MOJIUMEpPOoB. MeTobl
MUKpPOCKONHU. TpaHCMHUCCHOHHAsI 3JIEKTpOHHAs MHUKpockonus. CkaHupyromas 3JEeKTpOHHas
Mukpockonus. WurepdepeHInoHHO-TUppakinOHHbIe MeTObl. McciienoBanue KpuUCTalIM3aluu
Meroaom DIIP. Onpenenenue creneHn KpUCTAIIMYHOCTU. OnpeiesieHue pa3MepoB KPUCTAJUTUTOB.
HccnepoBanue opueHTaluy B MOJIMMEPAX.

12. Metoap! onpeneneHus TEMIIEpaTypbl CTEKIOBAHMS TIOJIMMEPOB

Craruueckue metonbl. JMHamuueckue MeTonbl. J[MHAMUYECKHE MEXAHUYECKHUE METObL.
DnexTpuueckrue MeTopl. JIMHAMUYECKNE MarHUTHBIE METO/IbI.

13. OteHka CTOMKOCTH MOJIMMEPOB K BHEIIHUM BO3JEHCTBUIM U 3()(DEKTUBHOCTH JIEHCTBHS
CTabMIIN3aTOPOB

N3yueHnne mpoueccoB TEPMHUUECKOrO CTapeHHs. TepMOrpaBUMETPUYECKHI METOJ aHaIM3a.
HuddepenunansHo-repmudecknii aHanus. JuddepeHnuanpias CKaHUPYIOMIAs KaJOPHUMETPHUS.
OxkuciurensHoe crapeHue noauMepoB. MccnenoBanue mnornomeHus kucaopona. W3yudenue
NpPOAYKTOB  okucieHus.  OleHka  XUMHUYECKOW  CTOWKocTM  monumepoB.  M3ydenue
MEXaHOXHUMHUYECKOH aecTpykuuu. M3ydenue 3ekTUBHOCTH NEHCTBUS M BBIOOP CTa0MIM3aTOpA.

14. Peonoruyeckue U MiaacTod31acTUYECKHE CBOMCTBA KayUYyKOB U PE3UHOBBIX CMeECen

Porauuonnas Buckozumerpus. KanwmigpHas Buckozumetpus. CKUMAIOLIUE [J1aCTOMETPBI.
JluHaMHUYEeCKrEe METO/Ibl PEOJIOTMUYECKUX UCIIBITAHUI.

15. ITpumepbl KOMILJIEKCHOTO IPUMEHEHHSI METOJI0B aHAJIM3a IIPU MCCIIEJOBAaHUU MTOJIUMEPOB

Metoapl  McciaenoBaHUS  IOJUMEPHBIX — cMeceil.  DKcIpecc-MeTolbl  MAECHTU(UKALUU
nonuMmepoB.  [luponutudeckas razoBas xpomatorpadusa. Ilpumenenne UWK- u  AMP-
cnekTpockonuu. [lpumMeHeHHEe TEepMHMUECKHX M JUHAMHYECKUX METOJOB aHajiu3a U JIaHHBIX
HaOyxanus. VccnegoBaHnue TOMOreHHOCTH U Mopdoioruu cMecedl mnonumepoB. H3ydenue
MexdasHoro pacrpenenenuss HanojauTens. OmpeneneHUe THMA 3JacToMepa B BYJIKaHH3ATe.
OmnpezenieHre TUIA BYJIKaHU3YIOIIEH CUCTEMBI.

8. YueOHo-MeTOAMYeCKOEe M HH(POPMALMOHHOE o0ecnedeHne Y4eOHOH TUCIHIIINHBI

OcHoBHas JInTepaTypa

1. Ananu3 opraHM4ecKuX U 3JEMEHTOOPraHUYECKHUX COEAMHEHMH; yuel.-meroa. mocobue /
coct.: I'. b. Hensenkas, JI. I1. [llaynuna, A. A. Tarapunosa, T. B. MamaceBa. — HpkyTck:
Hry, 2014. - 93 c.

2. AdanaceeB, b. H. ®usnueckas xumust / b. H. Adanacees, 0. II. AkynoBa. — M.: Jlans,
2012. — 464 c.

3. T'opukos, B. . OcHoBbl ¢usnueckoit xumuu / B. U. T'opmikos, N. A. Ky3nenos. — M.:
bunowm. Jlaboparopus 3nanuii, 2014. — 407 c.

4. Knenun, B. U. Beicokomonekynsipabie coeaunenus / B. U. Knenun, U. B. denycenko. —
M.: Jlanb, 2013. — 512 c.

5. CunsBepcteiiH, P. Cnexkrpomerpudeckas HIEHTH(UKALUS OPraHUMYECKHX COEIMHEHUH /
P. CunbBepcreitn, ®@. Beberep, J. Kumn. — M.: bunowm. Jlabopatopus 3nanwmii, 2014. — 557
c.

JlomoJiHuTeIbHAS JIMTepaTypa
1. Ummen, 3. OcHoBBI opranuveckoil crepeoxumun / 3. Unuen. — M.: bunom. JlabopaTopus
3HaHui, 2014. — 703 c.
2. Peyros, O. A. Oprannueckas xumusi: B 4-x 1. T. 1 / O. A. Peyros, A. JI. Kypu, K. I1. Byrun
— M.: bunowm. Jlabopatopus 3nanuii, 2014. — 567 c.
3. Peyros, O. A. Oprannueckas xumusi: B 4-x 1. T. 2/ O. A. Peyros, A. JI. Kypm, K. I1. Byrun
— M.: bunowm. JlabopaTopust 3nanuii, 2014. — 623 c.



4. Peytos, O. A. Oprannueckas xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypn, K. I1. Bytun
— M.: bunowm. JIaGopatopus 3Hanwuii, 2014. — 544 c.

5. Peyros, O. A. Oprannueckas xumusi: B 4-x 1. T. 4 / O. A. Peyros, A. JI. Kypu, K. I1. Byrun
— M.: bunowm. JIaGoparopus 3Hanuii, 2014. — 726 c.

6. Cmur, B. A. OCHOBBI COBPEMEHHOIO OpPIraHMYECKOTO CHHTe3a. YdeOHoe mocolue /
B. A. Cmur, A. 1. Ilnneman. — M.: bunowm. JIaboparopus 3nanuii, 2014. — 750 c.

7. Tpasensb, B. ®@. Opranuueckass xumus: ydeOHOoe mocodbue st By3oB: B 3-ex 1. T. 1 /
B. ®. TpaBens. — M.: bunom. Jlaboparopust 3nanuii, 2014. — 368 c.

8. Tpasensb, B. ®. Opranuyeckas xumusi: ydyeOHOe mocobue i By3oB: B 3-ex 1. T. 2 /
B. ®. TpaBens. — M.: bunom. Jlaboparopus 3nanuii, 2014. — 517 c.

9. TpaBens, B. ®. Opranuyeckass xumusi: ydeOHoe mocobue i By3oB: B 3-ex 1. T. 3 /
B. ®. TpaBens. — M.: bunom. Jlaboparopust 3nanuii, 2014. — 388 c.

10. XensBunkens, JI. Cucrematudeckas HOMEHKJIATypa OpPraHUYEeCKHMX COCIUHECHUH /
J1. XenbBunkenb. — M.: bunom. Jlaboparopus 3nanuii, 2014, — 232 c.

11. Onpmendpoiix, K. Meramnooprannyeckas xumus / K. DnpmenOpoiix. — M.: bunom.
JlabopaTopus 3Hanui, 2014. — 750 c.

DJIeKTPOHHBIE PecypChI
1. Kymnuos, A.X. ®ypse-KP u ®Dypre-UK cnekrpel monumepoB [DIeKTpOHHBIH pecypcl:
cnpaBouynuk / A.X. Kynnos, I'"H. Xwxun. — DOnextpon. gan. — Mocksa: Texnocdepa,
2013. — 696 c. — Pexum nocryma: https://e.lanbook.com/book/73562. — 3art. ¢ sxpana.
2. Cyxanos, IL.Il. AHanu3 MHOTOKOMIIOHEHTHBIX MOMUMEpPHBIX cucteM metomgamu SAMP. Y. 1I.
Onuromep—ToNUMEpHbIE TIpEBpalieHust [IDJIeKTpoHHBIH pecype]: Mmonorpadus / ILIL
CyxanoB. — OnektpoH. aadH. — Kazaup: KHUTY, 2006. — 269 c. — Pexum nocrymna:
https://e.lanbook.com/book/13264. — 3aru. ¢ skpaHa.

HNHuTepHeT-pecypcsl
Taylor &Francis (>xypHaJbl H3/1aTEIILCTBA)
American Chemical Society
Thieme Chemistry
Wiley Online Library
Royal Society Chemistry
Springer
Sci Finder (Chemical Abstracts Service)
Web of Science
Pedeparusnas 0a3a ganneix ['TIHTE CO PAH
E-library

9bC «M3matenbpcTBo «JIaHby

9. MaTepuaibHO-TeXHUUYECKOE o0ecTedeHue TN CIUIIIMHBI

Jly1a ocBO€HUS MPOrpaMMbl 00YUYEHHUSI U JUIs BBIMOJIHEHHS] HAyYHO-HUCCIIe10BaTEIbCKUX padoT
[0 TeMe JUCCEepPTAllMU KaXkJIOMy aclUpaHTy MpeJoCTaBI€HO HMHIMBHIyaJbHOE pabouee MecTo,
00Opy/IOBaHHOE  MPUTOYHO-BBITSDKHOW ~ BEHTWISIMEH,  BOJONPOBOJIOM,  BOJOOTBEACHHUEM,
BO3AYXOBOJOM. [Ipy BBHIMONHEHUU KBATU(PHUKAIMOHHBIX M JAMCCEPTALMOHHBIX PAaOOT aCHUPAHTHI
MMEIOT BO3MOXKHOCTh  HCIIOJIb30BaTh MaTepUANbHO-TEXHUYECKHE CpeJCTBa  Jaboparopuii
(OprTexHuKa, pEaKTUBBI, pAcXOJHbIE MaTepHaibl, JabopaTopHas TMOCYyla, HW3MEPUTEIbHOE
o0opy/noBaHUE U [p.), @ TaKXKe UMEIOT JOCTyl K Jaoporocrosiiemy obopynoBanuto MpUX u
Baiikanbckoro nenTpa kouiektuBHoro noiaszoBanus CO PAH (mudposoit mynbTusaepusiii @ypbe-
cnektpomeTp AMP DPX-400, AMP-cnekrpomerp AV-400 ¢pupmsl Bruker Bio-Spin, xpomaTromacc-
cnekrpomerp GCMS-QPS050A ¢upmer SHIMADZU, umnynscubiii DIIP-cnextpomerp Bruker
ELEXSYS E580, undpaxpacusiii ®@ypoe-cniekrpomerp [FS-25 ¢dupmsr Bruker, UK-KP ®ypoe


http://taylorandfrancis.com/
https://pubs.acs.org/journal/jacsat
https://www.thieme.de/en/thieme-chemistry/home-51399.htm
http://onlinelibrary.wiley.com/
http://www.rsc.org/
http://www.springer.com/gp/
https://www.cas.org/products/scifinder
https://webofknowledge.com/
http://www.prometeus.nsc.ru/mba/db.ssi
https://elibrary.ru/
https://e.lanbook.com/

cnektpomeTpbl Varian u Vertex-70 ¢upmbl Varian, UV/VIS-cnektpomerp Lamda 35 ¢upmsl
Perkin Elmer, cnekrpodmyopumerp LS55, wusroroBurens Perkin Elmer, mnopomxkoBsrit
mudpakromerp D2 PHASER, monokpucrammnueckuii audpakromerp D8 VENTURE u np.) dus
NPOBEJCHUS  KBAaHTOBO-XMMHYECKHX  PACUYeTOB  HMMEETCS  BBIYMCIMTENBHBIA  KilacTep
39I'u/112I'6/14T6 u HEOOXOAMMOE IPOTPAMMHOE OOECTICUEHHE.



