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Pabouas nporpamma cocTaBjieHa B COOTBETCTBHH C DenepanbHBIM  TOCY/IAPCTBEHHBIM
00pa3oBaTeNbHBIM CTaHAAPTOM BBICIIEr0 OOPa3OBaHHA O HAMPABICHHUIO MOArOTOBKH 04.06.01

Xumudeckue Hayku (ypOBEHb IIOJTOTOBKM KaApOB BBICIICH KBanu(ukanuu) (yTBEpKIEH
IIpukasom MunucrepcTBa 06pasoBanust u Hayku P® or 30.07.2014 Ne 869)

PABOYAS I‘IPOFPAMMf; PACCMOTPEHA U OZTOBPEHA Ha 3acenannu Y4eHOTro coBeTa
HpHUX CO PAH npotokon Ne 4 ot «.0/» ccar 2021,

HavanbHuK oTA€a aCIHPaHTYPhHI K.X.H. /%%}}{/J HH. Tpodumona

1. Heam m 3a72a4H y4eOHOM AHCHHILTHHBI

PaccmarpuBaemast JUMCHMIUIMHA OTHOCHTCS K OCHOBHBIM JMCUHMIUIMHAM TPH TOATOTOBKE
aCIUPaHTOB, 00yJaroIHUXCs 110 IPOMITIO BEICOKOMOJIEKYJISPHBIE COEIHHEHHUSI.

[Menbi0 M3y4YeHHs AMCHMIUIMHBI SBISETCS NpUoOpeTeHne (YHIAMEHTAIBHBIX 3HAHHUN H
MPaKTUYCCKUX HABBIKOB, HEOOXOAMMBIX [UIl MPOGECCHOHAIBHON HAy4YHO-HCCIIEI0BATENbCKOH,
MHHOBAIMOHHONX H 00pa3soBaTeNbHON MIEATEIBHOCTH B O0JACTH XHMHH BBICOKOMOJIEKYIISIPHBIX
COCUHEHUH M B CMEXHBIX 0OsacTsAX Hayku. DopMHpOBaHHE KOMIICTEHIIMM B 0OJIACTH XUMUHU
MOJMMEPOB  IPH  YCTAHOBJIEHHWH COCTABA U  CTPOEHHS] BBICOKOMOJIEKYJISIPHBIX  BEIIECTB,
(bopMupoBaHHE HABBIKOB K CAMOCTOSTENBbHOM pabore ¢ NpuGOpHOH M aHATMTHYECKOH 06a3oif,
KOMITBIOTEPHBIM [1apKOM M OHJIaiH 0a3aMu JaHHBIX.

3anauu:

e (opmMHpOBaHHE NpEACTABICHUH 00 (UIMKO-XMUMHYECKHX METOJaX M3y4eHHs COCTaBa U
CTPYKTYPBI BEICOKOMOJIEKYJISIPHBIX COCTUHEHUH U OTMMEPHBIX KOMIIO3UTOB;

® O3HAKOMJIEHHE C OCHOBAMH B@)KHEHMINMX COBPEMEHHBIX (DH3UKO-XHMHUYECKHUX METOMOB
aHalu3a;

e (opmHupoBaHUE HABBIKOB M YMEHHH IOJNyYeHHS M HMHTEPIPETAUH JaHHBIX (U3HKO-
XUMHYECKUX METOJOB aHalli3a yCTAHOBJIEHMs CTPOCHUS, a TaKKe (PU3MKO-MEXaHUUECKUX
CBOMCTB IOJIMMEPOB 10 COBOKYITHOCTH JIaHHBIX HHCTPYMEHTAJIEHBIX METO/IOB.

2. Mecro qucummiauuel B crpykrype OOII

2.1. Yuebnas  mucummimHa B1.B.OJ[.3  «OcHOBBI  (OU3NKO-XMMHUYECKHX  METOMOB
HCCJIC[IOBAHUSL ~ BLICOKOMOJICKYJSIPHBIX ~ COCOMHEHUH M IOJMUMEPHBIX  KOMIIO3HIIHOHHBIX
MAaTepHaIOB» BXOJUT B BapHATUBHYIO YACTh MEXIAUCHUIUIMHAPHOTO TPO(hecCHOHATEHOr0 MOMYIIS
OOIT.

2.2. Jlannas mporpamMma CTPOUTCS Ha HNPEEMCTBEHHOCTH MPOTPaMM B CHCTEME BBICIIIETO
oOpasoBaHHs M IpeaHasHadeHa jia acnupantoB UpUX CO PAH, npomemmux oOydeHHe IO
MPOrpamMMe ITOJArOTOBKH MaruCTpoOB HIIH CIIENUAIMCTOB, TPOCTYIIABIINX COOTBETCTBYIOMINE KYPCHI
¥ MMEIOLIKX 110 HUM I0JI0XKUTENbHBIE OLleHKH. OHa OCHOBBLIBAETCS Ha IIOJIOKEHHUSX, OTPAKEHHBIX B
y4eOHBIX IporpamMMax YyKa3aHHbIX ypoBHe#. [lns ocBoeHus gucuuiuiiabl «OCHOBBI (PU3MKO-
XUMHYECKHX METOJOB MCCJIE/JOBAHUS BBICOKOMOJEKYJISIDHBIX COCAMHEHMH U [OJUMEPHBIX
KOMIIO3UIIMOHHBIX MaTepHaIoB» TpeOyIOTCs 3HAHUSI U YMEHUs, IPHOOPETeHHBIe 00yJalOIMMUCs B
pe3ysbTaTe OCBOCHHMS psAla [IPEAIeCTBYIOMNX JUCIUIUIAH (pa3aesioB JUCIHILINH), TAKHX KakK:

—XHMHUs BBICOKOMOJIEKYJISIPHBIX COCAMHEHHIA;

—Opranuyeckast XUMHUsL,

—DU3NKO-XUMHYECKIE METOIBI aHAIH3A,

—Du3nyeckas XUMHSI,

—Heopranunueckas Xxumusi;

—AHanuTHvecKas XuMHus;

—KBantoBas XUMHI;

—CrpoeHue BelecTsa.



2.3. OcBoenue muctuuIUIMHbl «OCHOBBI ~ (PU3UKO-XMUMHUYECKUX METOJOB HCCIICIOBAHUS

BBICOKOMOJICKYJIIPHBIX COCAMHEHUHN M MOJUMEPHBIX KOMITO3UIIMOHHBIX MaTEepHAIOB» HEOOXOAMMO
IIPY 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 FIEMEHTOB cilelyomux koMieTeHIud B coorBercTBuM ¢ OOIl no HampaBieHuto
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).
[To okoHYaHUM U3YyUYEHUS TUCUUILTAHBI ACTTUPAHTHI JOJKHBI:

3namo:

TEOPETUYECCKUX M METOJIOJIOTHYECKAE OCHOBBI (DHU3HKO-XUMHYECKHX METOIOB H3YYCHUS
CTPYKTYPBI BBICOKOMOJIEKYJISIPHBIX BEIIECTB;

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

BO3MOKHOCTH T€X WJIH UHBIX (PU3UKO-XUMUUYECKHX METOJOB B YCTAHOBJICHHH CTPYKTYPHI U
CBOMCTB IMOJMMEPOB U MOJTMUMEPHBIX KOMIIO3UTOB.

Ymuems:

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

MPOBOJIUTh HMJACHTHU(PHUKALUIO COCTaBa IOJHMMEPOB W OMNPEICIATh CTPOCHHE C TOMOIIBIO
XUMUYECKUX U (PU3UKO-XUMHUECKUX METOJIOB aHAIHN3a;

OCYIIECTBIATh TMOMCK HMH(POPMAIMM O METOJaX H3yYEHHUS CTPYKTYpPhl U CTPYKTYPHBIX
napaMerpax MOJMMEPHBIX COSAMHEHUN C MCIONb30BAHHEM COBPEMEHHBIX 0a3 JaHHBIX U
MMOUCKOBBIX CHCTEM.

Hmemv 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. CTpyKTYypa QU CHUAIIUNHbI

Ne | HaumenoBanue O6bem yueOHOM paboThl, U Bun

JUCITATITUHBI Bcero Bcero N3 aynuTopHbIX CamMmocT. | HTOTOBOTO

ayautopH. | Jlekm. | JIa6. | ITpakr. | KCP | paGota | KOHTPOJIS

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

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 TpynnoBoit
CIIEKTPOMETPHUYCCKUI 7 1 - 2 2 2 OTIPOC, PEIICHUE
METO/]] aHaJIN3A. 3a/1a4y

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 VY CTHBIN TPyNIIOBOU
METO/Ibl aHAJIN3a oTpoc

10 | Uzyuenue Macchl, VY CTHBIN TpynnoBoi
Pa3BeTBICHHOCTH u 7 2 ) 1 9 5 OIIpOC, pelIeHNe
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 MTOJIUMEPOB

13 | Ouenka CTOMKOCTH VY cTHBIN TpynnoBoi
MOJIMMEPOB K  BHEIIHUM orpoc
BO3JIEUCTBUIM Hu 8 1 - 1 3 3
b (PEeKTUBHOCTH JEHCTBUS
CcTabUIN3aTOPOB

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

15 | Ilpumepsl KOMIUIEKCHOTO Y CTHBIN TPyNIIOBOU
MIPUMEHEHUS METOJIOB 8 1 ) 1 3 3 OTIpOC, peleHne
aHanm3a npu 3a1a4y
MCCJIETOBAaHUH MOJIMMEPOB

Bcero yacoB: 108 18 - 18 36 36




4.2.2 Conep:xanue pa3iejoB U TeM JUCHUTITIHHBI

Ne | HammeHnoBanue paznena Coneprxanue paszena (TemMbl) Dopmbl
JUCUUTIIUHBI IIPOBE/ICHUS
3aHATUI

1 | Xapakrepuctuka Knaccudpukauus u  coBpeMeHHble TeHAeHIMH | Jlekuu,
METO/OB HCCICIOBAaHUS | Pa3BUTHA  METOJOB  HCCIEAOBaHMs.  BwIOOp | ceMuHapsl,
MIOJIMMEPOB. ONTUMAJILHOTO METO/IA UCCIIEI0BAHMUSL. CaMOCTOATEIIbHAS

pabora

2 | U3yuenue AHanu3 TOJMMEpPOB TEPMUYECKMMU MeETOJaMu. | Jlekiuw,
XUMHUYECKOI'O COCTaBa | DJIEMEHTHBIM aHanu3. XUMHYECKMM aHajdu3 Ha | CEMUHAapBI,
MIOJIMMEPOB. COJIepKaHUE OTHENbHBIX JJIEMEHTOB. AHAIU3 | CAMOCTOSTEIbHAS

(GyHKIMOHATBHBIX IpyIIL. Omnpenenenue | pabora
HEHACBHIIIEHHOCTH MOJIMMEPOB.

3 | Metoast l"azoBas xpomatorpadus. Kunkocrthas | Jlekuun,

xpomaTorpadum. xpomatorpadus. XpoMaToMeMOpaHHbIE METOMBI | CEMUHAPHI,
pasnenenus.  ToHKocioiHas ~ Xpomatorpadus. | caMOCTOSTEIbHAS
I'enpniponukaromas xpomarorpadus. OcobeHHOCTH | paboTa
U3Y4YEHUS OJIUTOMEPOB. OcobenHoctu
HCCIIEA0BaHMS CIIMTBIX MOJUMEPOB.

4 | Macc- O6nacti  mpuUMEHEHuss  Macc-crekTpomerpuu. | Jlekuuu,
CIIEKTPOMETPUYECKUI AHanmu3 XUMHYECKOIo cocTaBa cmeced. Macc- | ceMuHapsl,
METO/ AaHAJIN3A. CIIEKTPOMETPHS c MHJYKTUBHO-CBSI3aHHOM | CAMOCTOSITEIIbHAS

TIJIA3MOM. pabora

5 Pamgmanuonnsie Pamgmoxumudeckue METOJBI aganu3a. | JIekium,

METOJIBI. PeHTreHocTpyKTypHBIi aHaJIN3 U | CEMHUHApHI,
3NEeKTpoHOrpadus. Penrtrenosckas U | CaMOCTOSITEbHAS
PEHTTEHORJIEKTPOHHAS CHeKTpocKomnus. | paboTa
DnekTpoHorpadus. Pentrenosckue u
panuorpaduyeckre  MeToabl  JePEKTOCKOMHH.
PentrenoBckast nedexkrockonus. MeTtoa MeyeHBIX
aTOMOB.

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

MPEJIOMIIEHUN CBeTa. MeTOobl, OCHOBaHHBIE Ha
paccestHuM cBeTa. DOTOKOIOPUMETPUUECKUN METOT
aHaIM3a.

7 Wudpakpacuas [Ipumenenne wmeroma WK-cnexkrpockonuu s | Jlekiuw,
CIIEKTPOCKOIIHS. onpejieNieHue  YHCTOThI, COCTaBa, CTPYKTYPHI | CEMUHAPHI,

MIOJINMEPOB U CONOJIMMEPOB,  HCCIIEIOBaHUS | CAMOCTOSITENIbHAS
MEXaHU3MOB XUMHYECKHX peakuuii, | pabora
TEMIEPATypHBIX  IEPEXOAOB B  IOJHUMEpAX.

JlazepHas aHAJIUTUYECKas CHEKTPOCKOIHS.
JlazepHO-MHAYLIUPOBAHHBIN SMUCCHUOHHBIN

CHEKTPaJIbHBIN aHAIIN3. JlazepHbrit

(bIyOpeCIIeHTHBIN aHaIn3.

8 Meronsl Meron ~ sAaepHOro  MarHUTHOIO  pe30HaHca. JIeKIuu,CeMUuHapBl,
PaIUOCIIEKTPOCKONUH. | DICKTPOHHBII rapaMarHUTHBIN PE30HAHC. {CaMOCTOATEIbHAsS

SInepHbIN KBaAPYIOJIBHBIN PE30OHAHC. abota




9 DIIEKTPOXUMHUYECKHUE [Torenmmmomerpuueckuii Meton aHanuza. Meron | Jlekuuu,

METO/IbI aHaJIN3a. KOHAYKTOMETpUU. KyJIOHOMETpUYECKHI  METOJ | CEMUHAPHI,
aHanuza. BoaprammepomMeTpuyeckue — METObI. | CAaMOCTOSITEIbHAs
[Monsporpaduaeckmii METO/I aHaynmza. | pabora
NHBepcHOHHBIE  DJIEKTPOXMMHUYECKHE  METOIBI.
BrIcOKOYaCTOTHEIE METOIBI.

10 | M3yuyeHue macchl, Bunel MonekynspHBIX Macc MOJIMMEpPOB W uX | Jlekuuu,
Pa3BETBIICHHOCTU U onpexaenenue. Omnpenenenne MMP  nonumepos. | ceMUHaphI,
B3aUMOJCHCTBUS Ananmuz (GYHKIIMOHATBHOCTH OJIMTOMEPOB. | CAMOCTOATEIbHAS
MaKpPOMOJIEKYIL. N3yuenue Pa3BETBJIEHHOCTH MaKpOMOJIEKYJ. | paboTa

UccnenoBanue MEKMOJICKYJISIPHBIX
B3aMMOJICVICTBHI B ITOJIMMEpPAX.

11 | Uzyuenue OmpeneneHne  yaeabHOrO 00beMa MONMMMEPOB. | JIekiuw,
HAaJIMOJIEKYJIAPHBIX HN3MepeHne IUIOTHOCTH  IOJUMEPOB. METO/bI | CEMUHAPHI,
CTPYKTYD. MUKPOCKOITHH. HNHTephepeHIIMOHHO- | CaMOCTOsTEIbHAS

TU(PaKIUOHHBIE METO/BI. HccnenoBanue | pabora
kpuctaum3anuu  MeronoM OIIP. Onpenenenue
CTCIICHU KPHUCTAJUIMYHOCTH, pasmMepoB
KPUCTAJUIMTOB, OPUCHTAILIMU B TIOJIUMEPAX.

12 | Meroab! onpenencHus Cratnyeckue MetTonapl. JlmHamMuueckue wmeToisl. | JIlekmuu,
TEeMIIepaTypbl JnHamudeckue MEXaHHYeCKHUe METO/Ibl. | CEMUHApHI,
CTCKJIOBAHHUS DNEeKTpUYECKUE METO/IBI. JInHaMu4yecKre | caMmoCTOsATEeIbHAs
MTOJIUMEPOB. MarHUTHBIE METO/IEI. pabora

13 | Onenka cTOWKOCTH N3ydyenue mnpoueccoB TepMHUECKOro crapeHus. | Jlekuuu,
MOJIMMEPOB K BHEIIHUM | OKUCIUTEIbHOE CcTapeHue mnoaumMepoB. OleHKa | CEMUHApPBI,
BO3JECHCTBUAM U XMMHYECKOM CTOMKOCTH TOJMMEPOB. I3ydeHue | camocTosITeNbHas
3¢ (HeKTUBHOCTH MEXaHOXHMHUYECKOH JECTPYKIIUU. Nzyuenue | pabora
JIEHUCTBHUS 3¢ (eKTUBHOCTH AEHUCTBUS U BBIOOp cTabUIM3aTOpa.

CTabUITN3aTOPOB.

14 | Peonoruueckue u Poranmonnas  Buckosumerpus.  Kamwurapras | Jleknum,
ILUIACTORJIACTUYECKHE BUCKO3UMeTpusA.  CKuMarolmue  IUIACTOMETPBL. | CEMUHAPBHI,
CBOICTBa Kay4yKOB U JnHnamudeckue METO/BI PEOJOTHYECKUX | CAMOCTOSITEIbHAS
PE3UHOBBIX CMECEH. HUCIIBITAHUH. pabota

15 | Ilpumepsr Meronpl  uccieoBaHUSA —IOJUMEPHBIX cMecel. | Jlekuuu,
KOMIIJICKCHOT'O [IpumeHeHne TEPMHYECKUX W  JIHUHAMUYECKUX | CEMUHAPHI,
MMPUMCHCHUSA MCTOAOB METOJOB aHajau3a u JTAHHBIX Ha6yxaH1/1${, CaMOCTOATCIIbHAsA
aHaJln3a nmpu HccnenoBanne TOMOTEHHOCTH U MOPQOIOTUU pabora
HCCIIEI0OBAaHNU cmeceid  monumepoB. M3ydenme  MexdazHoro
MOJIMMEPOB. pacrnpesneneHus HanonHutensd. OnpeneneHue TUIA

anmactomepa B ByikaHuzare. OrmnpejaeneHue Tumna
BYJIKAHU3YIOIEH CUCTEMBI.

5. O0pa3oBaTesibHbIE TEXHOJIOTHH

1. AktuBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH: JICKIIUH, CEMUHAPHI U TPAKTUYECKHE PAOOTHI.

2. ConpoBO>K/IeHUE JIEKIMI BU3YaIbHBIMU MaTepuaiaMH B BUJE CIAalI0B, TTOJTOTOBICHHBIX
C WCHOJH30BAHUEM COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJOTHHA, MPOCHUPYEMbIX Ha OJKpaH C
IIOMOUIBIO BUJEOIIPOEKTOPA.
3. [IpoBenenue npakTudeckux padboT B gabopaTopusx, ydacThue oOyqarolIuxcs B HAy4YHOM
paboTe U BBIIOJHEHNUHU HCCIIEI0BATENbCKUX IPOCKTOB.
4. Vcnonb30BaHue CIEIUANBHOIO MPOrpaMMHOro obecnieueHus u MHTepHET-pecypcoB s
00y4eHHs B XO/I€ MPAKTUYECKUX M CAMOCTOSTEIBHBIX paboT.




6. YueOHO-MeTOANYECKOE 00ecTieYeHHe CAMOCTOATEILHOH PadoThl ACHHPAHTOB

Buner camocTosTenbHON paboTHI:

B JIOMAIlIHUX YCIIOBHSIX, B YMTAJIBHOM 3ayie OMOIMOTEKH, Ha KOMIIBIOTEPAX C JIOCTYIIOM K
06a3aM JaHHBIX M pecypcam HMHTepHeT, B mabopaTopusx ¢ JOCTYNOM K J1abopaTopHOMY
000pYIOBAaHHUIO U IPUOOPaM.

CamocrosaTrenbHass paboTa MOJKPEIUIsieTcss y4yeOHO-METOIUYECKUM M HH()OPMAIMOHHBIM
o0ecrieYeHneM, BKITIOYAOIUM YUYEeOHUKH, Y4eOHO-METOJAMYECKHE TMOCOOUS, KOHCIEKTHI JICKIIHH,
yde0HOe U HayYyHOEe MPOrpaMMHOE o0ecrieueHune, pecypcsl MHTEpHeT.

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

Llenp KOHTpOJdS - moiydyeHHe HHGPOpMALMU O pe3ysibTaTax OOY4YEeHHsS M CTENEeHH MX
COOTBETCTBHS pe3yibTaTaM OOy4EHHUS.

7.1. Tekyluii KOHTPOJIb

Texymuii KOHTPOJIb YCIEBAaeMOCTH, T.e. IPOBEpPKa YCBOEHHUS Yy4yeOHOro Marepuana,
PEryJIIPHO OCYILIECTBJISIEMass Ha MPOTSIKEHUH ceMecTpa. TeKylHnil KOHTPOJb 3HAHUN Yy4Yalluxcs
OpraHM30BaH KaK yYCTHBIN rpynmnoBoii ompoc (YI'O).

Texymas camocrosiTenbHasi paboTa acmupaHTa HaIpaBiIeHA Ha YIIyOJeHHWE W 3aKperieHHue
3HaHWH, U Pa3BUTUE IPAKTUYECKUX YMEHHI acIMpaHTa.

7.2. IlpoMesKyTOUHASA aTTeCTANMS

HpOMC)KYTOLIHaH arTeCTalus OCYHICCTBIIACTCA B KOHIIE CEMECTpa MU 3aBCPHIACT U3YUYCHUC
JUCHHUITIINHBI «OCHOBBI (1)I/I3I/IKO-XI/IMI/I‘-I€CKI/IX MCTOJOB HCCIICAOBAHUA BBICOKOMOJICKYJIAPHBIX
COCI[I/IHCHI/Iﬁ " NOJIMMEPHBIX KOMIIO3UIIUOHHBIX MATCPUATIOB». <D0pMa aTTeCTalluu —3a4CT.

KoHTpoJibHBIE BONIPOCHI K 3a4eTy:

1. XapakTtepucTuka METO/I0B UCCIEAOBAHUS TOJIUMEPOB

Knaccudukanusi 1 coOBpeMEHHbIE TEHICHIIMM DPa3BUTHS METOJIOB HcCienoBaHus. Bribop
ONTUMAJIBHOTO METO/Ia UCCIIEI0BAHMUSL.

2. VI3ydeHne XMMHUUECKOTO COCTaBa MOJIMMEPOB

Ornpenenenue coepKaHusl pa3IMUHbIX XUMUYECKUX 3JIEMEHTOB B MAKpPOMOJIEKYJIax. AHAIU3
MOJUMEPOB TEPMUUYECKUMHU METOAAMU. DJIEMEHTHBIN aHaM3. XUMUYECKUN aHAIU3 Ha COJIEPKAHUE
OTIENbHBIX D3JEMEHTOB. AHanmu3 (QYHKIHOHAIBHBIX rpynm. OnpeneneHre HEHACBHIIIEHHOCTH
MOJIUMEPOB.

3. Meronsl xpomarorpaduun

XapakTepucTuka MeTofoB xpomarorpaduu. ['azoBas xpomatorpadus. KanunnspHas razonas
xpomatorpadus. Peaknmonnas razoBas xpomatorpadus. OOpaiieHHas razoBasi XxpomaTorpadus.
[Muponutnueckas razoBass xpomarorpadus. XumkoctHas xpomartorpadus. BeicokodddexTuBHas
KHUAKOCTHAsE Xxpomarorpadus. KamumisipHbele anekTpocenapaiioHHble MeToqbl. HMoHooOMeHHas
KHUJAKOCTHas xpomatorpadus. XpomaromeMOpaHHbIE METOAbl pa3felieHus. TOHKOCIOMHAs
xpomatorpadus. MeToauka mnpoBeaeHuss aHanmuza. OOmactu npumeneHuss wmeroga TCX.
I'enpniponukaromnas  xpomartorpadus. AmnmaparypHoe odopmiieHne wmetona. OmnpeneneHue
MoJeKyJisipHOr Maccel 1 MMP nonmmepos. MccnenoBanne KMHETUKU nToMMepu3anuu. M3yuenue
coctaBa conoiaumepoB. OcoOeHHOCTH u3ydeHusi onuromepoB. OCOOEHHOCTH HCCIIETOBaHUS
CIIUTBIX TTOJIUMEPOB.

4. Macc-ClIeKTpOMETPUYECKUH METOT aHATN3a



AmnmnapatypHoe odopmienue wmerona. CrmocoOsl BBoaa mpoObl. CrnocoObl HOHU3AIMH
BellecTBa. THIBI aHAIM3aTOPOB Macc. Macc-CieKTpoMeTprsl ¢ MHIYKTUBHO-CBSI3aHHOM IIJIa3MOM.
OO0nacT TPUMEHEHUST MacC-CIIEKTPOMETPHH. AHAlM3 XHUMHUYECKOTO COCTaBa cMmeceil. M3yueHue
XUMHUYECKUX PEAKLU B MacC-CIIEKTpOMETpe. AHAIN3 MOJIMMEPOB U MOJIMMEPHBIX MATEPUAJIOB.

5. PaguannoHHbIE METOIBI

Paguoxumuueckre MeToNbl aHaidu3a. PeHTreHOCTPYKTYpHBIH aHalu3 U 3JIEKTpOHOrpadus.
PeHTreHoBCcKass W PEHTIEHOZJIEKTPOHHAS CIIEKTPOCKOMMs. DieKTpoHorpadus. PeHTreHoBckue u
paauorpaduyeckue Meroabl nedekrockonuu. PeHTreHoBckas aedexTockonus. MeToa MedeHbIX
aTOMOB.

6. MeTopl, UCTIOJIB3YIONINE YIAbTPahHUOIETOBBINH U BUIUMBIN CBET

Cnektpodoromerpudeckuii Metonq aHamm3a B Y®- u Bugumon obOnactu. OCHOBBI
abcopOImonHoi crnekTpodoroMerpuu. AmmapatypHoe odopmieHue. CrnocoObl MOATOTOBKH
obpasuoB. IIpoBeneHre KOJIMYECTBEHHOro aHanu3a. V3yueHHWe KUHETUKH XMMHYECKHX PEaKI[H.
HccnepoBanue mnoiMMEPOB U CONOJMMEPOB. MeToAbl, HCIHONB3YIOLIME ONTHYECKUE 3aKOHBI.
Meroasl, OCHOBAHHBIE Ha OTPAXXEHUU CBETAa. MeETonbl, OCHOBAaHHBIE Ha IPEIOMIICHHM CBETA.
Pedpakromerpus. J[BoiiHoe myuenpenomieHre. MeTo/ibl, OCHOBaHHBIE Ha paccestHUM cBeTa. MeTos
cBeTopaccesiHusl. CeKTpoCKOonusi KOMOMHAIMOHHOTO paccestHusl. POTOKOJIOPUMETPUUYECKUIT METO]
aHanu3a.

7. NudpakpacHas ClieKTPOCKOIHS

Amnmnaparypuoe  odopmienue meroaa. llpumenenue wmeroma UK-cmexkTpockomnuw.
Omnpenenenre 4UCTOTHl BellecTB. MccienoBaHue MeXaHM3Ma XUMHUYECKMX peakuui. W3ydenue
cocTaBa M  CTPYKTypbl mnoiumepoB. OrmpezneneHne coctaBa conoiaumepoB. HM3yuenue
MUKpPOCTPYKTYpBI, ~ KOHQUrypauuu U  KOHpopMmManuu  Makpomoiekyna.  HccienoBanue
MMOBEPXHOCTHBIX CJIOEB MOAMMepoB. OrmpeaesieHHe TEMIEPATYPHBIX IEPEXO0JI0B B IOJHUMEpax.
HccenenoBanue OKHMCIICHHS M MEXAHOJECTPYKLIMM ITOJIMMEPOB. M3ydeHHne npoueccoB CMELICHUS U
BynKkaHu3anuu. MccnenoBaHnue CTpyKTypbl BynkaHu3aroB. Jlpyrue oOmactu npumenenus WK-
cnekrpockonuu. JlazepHas — aHamuTHyeckas — crnekTpockonus.  JIazepHO-MHAYIMPOBaHHBIN
SMHCCUOHHBIN CHIEKTpanbHbIi aHanu3. JlazepHblil payopeclieHTHbIN aHaIH3.

8. MeTozb! painoCeKTPOCKOIHH

MeTon A1epHOr0 MAarHUTHOrO pe3oHaHca. PU3MYecKHe OCHOBBI METOAA. XapaKTEPUCTHKHU
cnexktpoB SIMP. AnmnaparypHoe opopmienue. Mcnons3oBanue merona AMP. M3ydenne crenenu
IpeBpalleHrs MOHOMEPOB B Ipolecce noiumepusanuu. KonhopmaioHHbIi aHAIN3 MOJIMMEPOB.
Omnpenenenre cocraBa M MOJEKYISIPHOM Macchl mosnMepoB. MccrnenoBaHue MOJEKYISIPHBIX
IBWKEHMM B moiuMmepax. V3ydeHwe mporeccoB cTapeHHs KaydykoB. MccienoBanue
COBMECTUMOCTH KOMIIOHEHTOB U MEKMOJIEKYJISIPHBIX B3aUMOJIECUCTBUI IIPU CMELIEHUH ITOJIMMEPOB.
M3yuenne BYyJIKaHHU3ALMOHHBIX CETOK B 31acToMepax. M3ydeHue pepopmanuu M TEUEHUS
MOJINMEPOB.  DJEKTPOHHBIM MapaMarHUTHBIA pe3oHaHc. XapakTtepucTuku crnekrtpa OIIP.
Amnmaparypaoe odopmienne wmeromga OIIP. Ilpumenenune w™eronma OIIP. Wnentudukanus
IapaMarHUTHBIX 4acTul. lccnenoBaHwe paauKaloB B NoJMMepax. M3ydeHue MOJIEKYJISIpHBIX
IBYOKEHUM B mosimMepax. M3ydeHne cTpyKTypUpOBaHHUS 3J1aCTOMEPOB. SIEpHBIN KBaJpyINOJIbHBIN
pe30HaHC.

9. DIEKTPOXUMUYECKUE METObI aHATTU3A

[Torennmomerpudeckuii Meroj aHanuza. MeTton KoHAYKTOMeTpuH. KylnoHomeTpudeckui
MeTOo aHanu3a. Bonbrammepomerpudeckue Metoabl. [lomsporpaduueckuil MeTOA aHaNIM3a.
W HBEpCHOHHBIE SJIEKTPOXUMUYECKHE METO/IbI. BEICOKOYACTOTHBIE METOIBI.

10. M3yuenue macchl, pa3BETBIEHHOCTH U B3aUMOAECHCTBHSI MAKPOMOJIEKYJI

Onpenenenne MOJEKYJISIPHOW Macchl moJumepoB. CpeaHedunciioBasl MOJIEKYJISIpHAs Macca.
CpennemaccoBasi MoJIeKyJsipHasi Macca. Jlpyrue BUIbI MOJEKyIsApHBIX Macc. Onpenenenne MMP
MOJIMMEPOB.  AHanu3  (QYHKIMOHAJIBHOCTU  OJNUroMepoB.  M3ydeHuwe  pa3BeTBICHHOCTHU
MakpoMouiekyil. MccaenoBaHue MEXMOJIEKYIIIPHBIX B3aUMOACHCTBUN B ITOJIMMEPAX.

11. 3yyenue HaAMOJIEKYJISIPHBIX CTPYKTYP



Omnpenenenue yaenpHOro oobemMa MmoiuMepoB. M3mepeHne miIoTHOCTH MOJMMEPOB. MeTo bl
MHUKPOCKOMMU. TpaHCMHUCCHOHHAs »SJEKTpPOHHas Mukpockonus. CkaHMpyroLlas 3JIeKTpOHHas
MUKpockonusa. MHTepdepeHInoHHO-1n(paKIIMOHHbIE MeToabl. VccienoBanue KpHCTAILIH3AUN
MetosioM DIIP. Onpenenenue creneHn KpUCTALIMYHOCTU. OnpesieieHne pa3MepoB KPUCTAIIIUTOB.
HccenenoBanue opueHTaluy B IOIMMEPAX.

12. MeTozp! onpeaenieHus TeMIepaTypbl CTEKJIOBaHUS TOJIMMEPOB

Cratuueckue Meroabl. /luHammueckue Meronbl. J[MHaMUYECKHME MEXAaHMYECKHE METOJbI.
OnexkTpudeckue MeToibl. J[nHaMHUUeCKue MarHUTHbIE METO/IBI.

13. OueHka CTOMKOCTH MOJUMEPOB K BHEIIHHUM BO3JCHCTBUSAM U 3(PPEKTUBHOCTU JEHCTBUS
CTabWIIN3aTOPOB

N3ydyeHne mpoueccoB TEPMUUECKOIO CTapeHHs. TepMorpaBUMETpPUUYECKUN METOJ aHalIu3a.
HuddepenunanbHo-repmuyecknii ananus. JunddepeHuuanpHas CKaHUPYIOIIAs KaJOPUMETpPHUS.
OxucnauTenpHOE CTapeHue MoJMMepoB. lccnenoBaHue moromeHuss Kuciopoaa. M3yuenue
OpOAYKTOB  OKucieHus.  OneHka  XMMHYECKOM — cToiikoctw — mojaumepoB.  M3ydeHue
MEXaHOXUMHUYECKOU AecTpyKiun. Vzyuenne 3¢ (heKTUBHOCTH IEHCTBUS U BBIOOD cTabMim3aropa.

14. Peonornueckue M MiacTo31acTUUECKUE CBOMCTBA KayuyKOB U PE3UHOBBIX cMecel

Portanuronnas Buckozumerpus. KamwnspHas Bucko3umerpus. CxuUMaromye MjaacTOMETPBHI.
JIMHaMU4eCKue METO/Ibl PEOJIOTHYECKUX HCIIBITAaHUH.

15. IlpuMepsl KOMIUIEKCHOT'O TPUMEHEHNS METOJIOB aHAJIN3a IIPU UCCIIEIOBAaHUU TTOJIMMEPOB

Metoabl  HccleOBaHUS  MOJMMEPHBIX  cMece. DKclpecc-MeTonbl  HWIACHTU(UKALH
nonumepoB. [lupomutnueckass razoBas xpomartorpadusi. Ilpumenenne WK- u  SIMP-
cniekTpockonuu. IlpuMeHeHHe TepMHYECKMX M JUHAMUYECKMX METOJOB aHajlu3a M [JaHHBIX
HaOyxanus. MccnenmoBanne TOMOTEHHOCTH H  Mopdosornum cmecedd monumepoB. V3ydenue
MexdasHoro pacnpenesnenuss HanojHurtend. OrmpenesneHUe THUMA 3JacTomMepa B BYJIKaHM3aTe.
Onpenenenre TUIA BYJIKaHU3YIOIIEH CUCTEMBI.

Onucanue noka3sarteseil H KpUTepueB OLleHUBAHUS KOMIIETEHIIUH HA PA3JIMYHBIX 3TANaxX UX
(popMHpOBaHHUsI B PAMKAX NIPOMEKYTOYHOH aTTeCTAlMHU 10 AU CHMILIMHE (MOLY110)

CpencrBa
Iloxa3artenn Kpurtepuu onennBanus
OLICHUBAHUS
3HaTh: HU3KUHA YPOBEHB! BOIIPOCHI
TEOPETUYECKMX U METOAOJOTMYECKHE | UMeeT clladblii ypoBeHb TeopeTuueckond u | 1-14;
OCHOBBI (U3UKO-XUMHUECKUX | MPO(PECCUOHATBHON  TMOATOTOBKH,  CTEIEHb
METO/I0B W3y4YEeHUs CTPYKTYpHI | BiageHus kommnereHusiMu 35-40%
BbIcOKOMOueKyisApHbIX BemecTB (ITK | cpeanmii ypoBeHs:
4); UMEeT XOpOILIUil ypOBEHb TEOPETHUYECKOW H
TIPUHIMIIGL, YCIIOBHS M METOONOTHI0 | TPOPECCHOHATBHON  TOATOTOBKH,  CTCICHB | BompoCH
MIPUMEHEHNUS du3mKo-XHUMIUecKUX | BIafieHUs KomneTeHusmu 41-70% 1-15;
MeroaoB Ha npaktuke (I1K 4); BBICOKHII YPOBCHb:
UMeeT OTJIMYHBII YpPOBEHb TEOPETHYECKOH MU

BOSMOKHOCTH  TEX — MIM — HHBIX | 16 heccHoHANBHOM — MOATOTOBKH, — CTEIICHb BOHP_OCH
(usnxo-xuMUMeCKHX  METOZI0B . B BJIAJIEHUS KOMIeTeHIuaMu Ooblire 71% 1-15;
YCTaHOBJICHUH CTPYKTYPHI M CBOWCTB
MOJIMMEPOB U MOJTIMMEPHBIX
kommo3utoB (ITK 4%).
Ymern: HU3KUU YPOBEHD! BOIIPOCHI
BBIOMpATh HE00X0/IUMBbIe U | UMeeT cialblii  ypoBeHb Teoperndeckord u | 1-15;
ONITUMAITEHBIE METOIBI st | Tpo)e€CCHOHANTBHON ~ TIOATOTOBKH,  CTENCHb
YCTAaHOBJICHUS CTPYKTYPHI MOJUMEPOB | BiaaeHHUs komnereHusmMu 35-40%
u nonmMepHbIX Komo3uToB (TTK 4); CpeoHUll YPOBEHb!
MIPOBOJIUTh MICHTH(UKAIIMIO COCTaBa | UMEET XOPOILIUH YpPOBEHb TEOPETHYECKOM H | Bompoc 15;
MOJIMMEPOB U ONPEJCIISATh CTPOCHHE ¢ | NPO(ECCHOHANBHOW  NOATOTOBKH,  CTEHEHb




MMOMOINBI0 XUMHUYECKUX W (HU3HMKO- | BiajeHHs KommnereHusmu 41-70%
xumuyeckux MeroaoB ananuza (IIK | ewicokuii yposenw:
4); UMeeT OTJIMYHBI ypPOBEHb TEOPETHYECKOW H
OCYIIECTBIIATH MOUCK MH(MOPMAIIUK O | IPO(PECCHOHATBHON  MOATOTOBKH,  CTENEHb | BOMPOCHI
METOAX H3YYCHHs CTPYKTYphl U | BIaAEHUs KoMIeTeHIusAMHU Ooibiue 71% 1-14;
CTPYKTYPHBIX napaMmerpax
MOJIMMEPHBIX COCIIMHECHUH c
HCIIOJIb30BAHUEM COBPEMEHHBIX 0a3
JTAHHBIX ¥ MOMCKOBBIX cructem (ITK 4).
HNmeTsh onbIT: HU3KUL YPOBEHb: BONIPOCHI 15;
paboThl Ha COBPEMEHHOM HAy4yHOM | UMEET CJIa0blii ypOBEHb TEOPETHUYECKOW H
00opynoBaHUU JUTST ¢usuKo- | mpodeccHoHAIbHON  TOJATOTOBKH,  CTEICHb
XUMHYECKUX HUCCIIENOBAHUM | BiIageHus KomrereHnusamu 35-40%
nosjumepos (1K 4); CPeOHULL YPOBEHD:
HAMMCAHUS HAYYHBIX OTYCTOB W | MMEET XOpOILIMH ypOBEHb TEOPETUYECKOW WU | BOMPOCHI
crareii (IIK 4). npodecCHOHaIbHOM  TOATOTOBKH,  CcTeneHb | 1-15
BiaaeHus komiereHnusamu 41-70%
8bICOKULL YDOBEHD
UMEeT OTJIMYHBIH YPOBEHb TEOPETHUECKOW H
npodeccHoOHAIbHON ~ TIOJATOTOBKH,  CTCIICHb
BJIQJICHHS KOMIIETeHIUsIMH OoJtbie 71%
JKupHpIM  mpudTOM BBIACICHBI TOKA3aTeNd, COOTBETCTBYIOIIMEC BBICOKOMY YPOBHIO

C(bOpMI/IpOBaHHOCTI/I KOMIICTCHLIM

8. YuedHo-MeToaMuYeckoe U HH(POPMALMOHHOE o0ecTiedeHne Y4eOHOH TUCIHILINHBI

OcHoBHas1 JInTepaTypa

AHau3 OpraHM4ecKUX U 3JIEMEHTOOPTaHWYECKMX COeIMHEHMH; ydel.-MeTon. mocobue /
coct.: I'. b. Hengenkas, JI. I1. lllaynuna, A. A. Tarapunosa, T. B. MamaceBa. — UpkyTck:
nry,2014. -93c.
Adanacwes, b. H. ®usnueckas xumus / b. H. Adanacoes, 1O. II. AxynoBa. — M.: Jlans,
2012. — 464 c.
['opuikos, B. U. OcuHoBbl ¢pusnueckoir xumuu / B. WU. TlNopmkos, U. A. Ky3nenos. — M.:
bunowm. JIaboparopus 3nanuii, 2014. — 407 c.
Knenun, B. . Beicokomonekynsapusie coenunenus / B. M. Knenun, . B. ®enycenko. —
M.: Jlans, 2013. — 512 c.
CunbBepcreiin, P. Cnexktpomerpuyeckass WACHTHU(PUKALUSA OPraHUYECKUX COECTUHEHUH /
P. CunbBepcreiin, ®@. Beoctep, [. Kumi. — M.: bunowm. Jlabopatopus 3uanuii, 2014. — 557c.

JdonmosHuTeIbHAS JIUTEPATYPaA
Wnuen, D. OcHOBBI opranuueckoil crepeoxumun / D. Unnen. — M.: bunom. JlabopaTtopus
3nanui, 2014. — 703 c.
Peyros, O. A. Oprannueckas xumusi: B 4-x 1. T. 1/ O. A. Peytos, A. JI. Kypu, K. II. Bytun
— M.: bunowm. Jlabopatopus 3uanuii, 2014. — 567 c.
Peyros, O. A. Oprannueckas xumusi: B 4-x 1. T. 2/ O. A. Peytos, A. JI. Kypu, K. II. Bytun
— M.: bunowm. JlabopaTopus 3nanuii, 2014. — 623 c.
Peyros, O. A. Oprannueckas xumusi: B 4-x 1. T. 3/ O. A. Peytos, A. JI. Kypu, K. I1. Bytun
— M.: bunowm. JlabopaTopus 3nanuii, 2014. — 544 c.
Peyros, O. A. Oprannueckas xumusi: B 4-x 1. T. 4 / O. A. Peytos, A. JI. Kypu, K. I1. Bytun
— M.: bunowm. JlabopaTopus 3nanuii, 2014. — 726 c.
Cmut, B. A. OCHOBBI COBpPEMEHHOrO OPraHHMYECKOro CHHTe3a. YueOHoe mocodue /
B. A. Cmur, A. . luneman. — M.: bunowm. JIabopatopus 3uanuii, 2014. — 750 c.
Tpasenn, B. @. Opranndeckas xumus: ydyeOHoe mocodue s By3oB: B 3-ex 1. T. 1 /
B. ®. TpaBens. — M.: bunom. Jlaboparopust 3nanuii, 2014. — 368 c.




8. Tpasens, B. ®. Opranmyeckas xumus: y4eOHoe mocobue mis By3os: B 3-ex 1. T. 2 /
B. ®@. Tpasens. — M.: Bunom. JIaboparopus 3uanmii, 2014. — 517 c.

9. Tpasens, B. ®. Opranuueckas Xumus: yueOHoe nmocobue s By3os: B 3-ex . T. 3 /
B. ©. Tpasens. — M.: Bunom. Jla6opatopus 3nanmit, 2014. — 388 c.

10. XensBunkens, JI. CucreMaTHueckas HOMCHKJIaTypa OpPraHHYeCKUX COCIMHEHHUH /
J. XenvBunkens. — M.: Banowm. Jlaboparopwust 3uanwuit, 2014. — 232 .

11. Onpmen6poitx, K. Meramtooprannueckas xumus / K. Onbmen6poiix. — M.: Bunom.
Jlaboparopus 3uanuii, 2014. — 750 c.

DIeKTPOHHBIE pecypebl

1. Kymmos, A.X. ®ypse-KP u ®ypse-UK CHICKTPBI TTOJIMMEPOB [DNIEKTPOHHBIA pecypc]:
cnpasounnk / A.X. Kynuos, I'.H. Xwxun. — Dyexrpon. xan. — Mocksa: Texnocdepa,
2013. — 696 c. — Pexwum noctyna: https://e.lanbook.com/book/73562. — 3aru. ¢ 3KpaHa.

2. Cyxanos, ILII. AHanu3 MHOTOKOMIIOHEHTHBIX NOJIMMEPHBIX cHcTeM Metonamu SAMP. Y. I1.

Osnuromep—oMMepHble  peBpaIIeHUS [Snextponnsnt pecypc]: monorpadms / ILIL

CyxaHOB. — DIIEKTpPOH. naH. — Kazans: KHUTY, 2006. — 269 ¢. — Pesxum JoCTyma:

https://e.lanbook.com/book/13264. — 3ar. ¢ skpana.

HuTepHeT-pecypenl

Taylor &Francis (sypHaib! u31aTe16CTBA)

American Chemical Society

Thieme Chemistry

Wiley Online Library

Royal Society Chemistry

Springer

Sci Finder (Chemical Abstracts Service)

Web of Science

Pedeparusnas 6aza jauneix I'TIHTE CO PAH

E-library

ObC «M3narenperBo «Jlanby

9. MaTepHaIbHO-TeXHHYECKOE 00ecredeHHe QU CIHNIIHHbI

Jlist OCBOEHHSI IPOTrPaMMBI OOy IEHHS U IS BHITIOTHEHHS HAyYHO-HCCIIE0BATEIBCKIX pabor
TI0 TE€ME JHCCEPTAlMKM KAKAOMY acIHpPaHTy MPENOCTaBIEHO WHAMBHAyalbHOE pabodee MecTo,
000pyl0BaHHOE  MPHTOYHO-BBITSDKHOH — BEHTHIIALMEH,  BOZOMPOBOIOM, BOJIOOTBEICHUEM,
BO3/lyXOBOJOM. [Ipy BBIMOMHEHMH KBaJIM(UKAIMOHHBIX W OUCCEPTAIIMOHHBIX PaboT acmupaHThI
MMCIOT ~ BOSMOXHOCTh ~ HCTIOJIb30BATh  MAaTEPHATBHO-TEXHHYECKHE CpEACcTBAa  JabopaTopuil
(OprTexHuKa, peaKkTHBBI, pacXoIHble MaTepuaibl, TabopaTopHas MOCYa, H3MEPUTEIBHOE
obopyzoBanHe M Jp.), a TAKKe HMEIOT JOCTYI K noporocrositiemy obopyaoranuio MpHUX wu
baiikanbckoro mMeHTpa KOIIEKTHBHOTO nosb30Bamus CO PAH (uudporoit MynsTHAAEPHBINH Dyphe-
ciekrpometp SIMP DPX-400, SIMP-cniektpometp AV-400 dupmsr Bruker Bio-Spin, xpomaromacc-
cuekrpomerp GCMS-QP5050A dupmbr SHIMADZU, ummyiscHbI OIlP-cnekrpomerp Bruker
ELEXSYS ES580, undpakpacusiii ®ypse-criektpomerp IFS-25 ¢Gupmer Bruker, UK-KP ®ypre
crexTpoMerpsl Varian # Vertex-70 ¢upmsl Varian, UV/V [S-cnexrpomerp Lamda 35 dupmsr
Perkin  Elmer, cnexrpoduyopumerp LS55, wmsrotosurens Perkin Elmer, mopormkoBeit
mudpaxromerp D2 PHASER, mMoHOKpHCTaIMYecKuit nudpaxromerp D8 VENTURE wu ap.) Jlnsa
NPOBENICHAA ~ KBAHTOBO-XHMHYECKHX  PACyeTOB  MMEETCS  BBIYHCIMTENBHBIA  KiIacTep
39T'/112I'6/14T6 n HeoGx0aMMOE porpaMMHOe 06ecieueH e,

ABTOpP-COCTaBUTENH paboyeii MporpaMMel YIeOHON IUCIUILTHHEL:
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