MUWHOBPHAYKHW POCCHUA
beneparbHOE TOCYAAPCTBEHHOE OO0 KETHOE
o0pa3oBaTenbHOE YUpPEXKJACHHUE BHICIIEr0 00pa3oBaHUs
«Kazanckuil HanmmoHaIBLHBIIA UCCIIEA0BATEILCKHUHT
TEXHOJIOTMYECKUN YHUBEPCUTET)

(®I'BOY BO «KHUTY»)

YTBEPXIAIO
ITpopexTop no yuebHol paboTte

..éé‘ié JIIII. CynranoBa

«30» mast 2022 .

Paboyas nporpamMmma AVCUMNMVHBI B BUAE 3MEKTPOHHOIO JOKYMEHTa BbIrpy>KeHa 13
VHOPMALIMOHHO CUCTEMbI YNPaBIIEHNS YHUBEPCUTETOM U COOTBETCTBYET
opuruHany

MpocTas anekTpoHHasa noanwuce, ID nognuen: 1060

Moanwucan MpopekTop no y4ebHon pabote [.LU. CyntaHoBa

[ata 30.05.2022

PABOYAS TIPOTPAMMA _
o gucuunnuae «METOAbI UCCIIEJOBAHUSI CTPYKTYPbI U CBOUCTB
9HEPI'OHACBIINEHHBIX MATEPUAJIOB»

CriennanbHOCTB: 18.05.01 Xumuueckas TEXHOJIOTHS S3HEPTOHACHIIIIEHHbBIX
MaTepUajoB U U3JIEIHH
Crenpanu3anms: TexXHOJIOTHsI SHEPTOHACHIIIIEHHBIX MATEPUAIIOB M U3JIEIUI
KBanuduxanus seimycknuka: Huxenep
®dopma 00yueHus: Ovunas
WNuctutyt: WHKeHepHbIi XUMHUKO-TEXHOJIOTUYECKHI MHCTUTYT
Kadenpa-pazpaborunk: Kadenpa «TexHom0rust TBEpIbIX XUMHUECKUX BEIIECTBY
Kypc; cemectp 59
Bun narpysku Yacrnl 3a4éTHbBIE €UHHUIIEI

Jlexus 18 0,5
JlaboparopHast pabota 36 1
KoHTposb camocTosiTenbHON paboThl 27 0,75
CamocrosTenbHas pabora 27 0,75
®dopma arrecranuu: 3a4eT (9 cem)

Bceero 108 3

Kazans, 2022




Pabouas mporpamma coctaBieHa ¢ y4yérom TpeOoBaHuii denepasbHOTO TOCYIApCTBEHHOTO
oOpazoBarenbHOro cranmapra (mpukaz Ne 907 ot 07.08.2020) no crenmanbrocty 18.05.01 Xumudeckas
TEXHOJIOTUSl OHEPrOHACBHIIIEHHBIX MaTepuaJoB W u3enuil g crneunanusauuu  «TexHonorus
HHEPrOHACHINIEHHbIX MAaTEpPUAJIOB U M3/IENUNH» HA OCHOBAaHMM YYeOHBIX IJIAHOB Habopa 0Oydaroluxcs
2022 rona.

Pa3paboTunk nporpaMmsi:

HoueHt H.C. Xaitpymiuna

COI'1IACOBAHO

Pabouas mporpamMMa paccMoTpeHa M 0j100peHa Ha 3aceqaHuu Kadenpbl « TeXHONOrus TBEPIbIX
XUMHUYECKHX BEIECTB, MPOTOKOI OT 25.05.2022 1. Ne 9.

3aseayromuii kadpenpoit  Cocnacosano B.S. bazotos

YTBEPXIAEHO
Hauvansuuk nentpa YMII Ymeepoicoaro JI.LA. KuraeBa



1. Ilesin ocBOEHUS AUCHUILIMHBI

[lenssMu  OCBOGHHS ~ TUCHMIUIMHBI ~ «METOIBI  HMCCIEOBaHUS  CTPYKTYPBI ¥ CBOWCTB
HHEPTOHACHIIIEHHBIX MATEPUATIOBY SBIISTFOTCSI:
a) (hopMUpOBaHHE 3HAHHI O CYIIECTBYIOIINX COBPEMEHHBIX METOaX MCCIICIOBAHUS SJHEPTOHACKIIIICHHBIX
MaTEpUaIOB U UX OCOOCHHOCTSX, MPAKTUYECKON MPUMEHIUMOCTH, aIapaTypHOM 0QOPMIICHUN;
0) MoTy4eHue MPAKTHUYECKUX HABBIKOB IIPH MIPOBEICHUH UCCIICIOBAHHMIA;
B) GOpPMUPOBAHNUE YMEHHUS IPAMOTHOTO YCTAHOBJICHHS B3aUMOCBSI3U COCTaBa M CTPYKTYPHI
HHEPrOHACHIIEHHBIX MATEPHATIOB U UX KOMIIOHEHTOB ¢ KOMILIEKCOM UX (PU3UKO-XUMHUYECKUX U
(DU3HYECKUX CBOWCTB,
r) hopMHpOBaHUE TPOPECCHOHATBHBIX U COIIMATBHO-KYIbTYPHBIX Ka4eCTB BBITYCKHHUKA, HEOOXOIUMBIX
JUISL YCTICTTHOM MPO(eCcCHOHAIBHON NeATeThHOCTH B 00JIACTH TEXHOJIOTUN YHEPTOHACKIIIIEHHBIX
MaTEepHAaJIOB, a TAKIKE CMEXKHBIX 00J1aCTAX XMMUYCCKON TEXHOJIOTHH.

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpamMMbl

Juctummaa «MeToIbl HCCIIEIOBaHUS CTPYKTYPBI B CBOMCTB YHEPTOHACKHIIIEHHBIX MATEPUATIOB)
OTHOCHUTCSI K (OopMUpYEeMOI ydyacTHHUKaMu oOpa3zoBarenbHbIX oTHOmIeHud yactu OOIIl u dhopmupyer y
oOyJaromuxcs 1o crenuanu3anui  «TexXHOIOTHs SHEPrOHACHIIIICHHBIX MAaTePHAIOB U H3JCTUi» HaOop
3HAHUN, YMEHUH, HABBIKOB U KOMIETCHIIUA.

Jns ycnmemrHoro OCBOEHUS AMCHUIUIMHBL «MeTOAbl HMCCIENOBAHUS CTPYKTYPhl U CBOWMCTB
SHEPrOHACHIIIEHHBIX MaTepHalioB» oOydarommuiics mo crneunanbHoctd 18.05.01 «Xumuueckas
TEXHOJIOTHSI ~ SHEPTrOHACBHIIMICHHBIX  MaTE€PUAJIOB W HU3JACIUN»  JOJDKEH OCBOMTH  MaTepuall
MIPEIIIECTBYIOIIUX TUCIUIUINH:

1. Anaimtudeckast XUMUs U GU3UKO-XUMHYECKHAE METOJIbI aHATH3a

2. KOMIIOHEHTHI 3HEPrOHACHIIIEHHBIX MAaTEPUAJIOB: CTPOCHKE, CBOWCTBA, IPUMEHEHHUE
3. O0mias u HEOpraHUYecKast XUMHUS

4. Oprannyeckasi XUMHUS

5. ®usuka

6. ®usnyeckas XUMus

Hucnurnnuna «MeTopl UCCIIeIOBAaHUS CTPYKTYPHl U CBOMCTB SHEPTOHACHIIIICHHBIX MaTEPHATIOBY
SIBIIIETCS TIPEIIECTBYIONIEH 1 HE0OX0IMMa AJIsl YCIIEITHOTO OCBOCHHUS MOCIEAYIONUX TUCIUTUINH:

1. KoMITO3UIIMOHHBIE YHEPTOHACKIIIICHHBIE MATEPHAIIBI U U3IETTUSI HA UX OCHOBE
2. Ilpou3BoJCTBEHHAs MpaKTUKa (Hay4yHO- HCCIIe0BaTeNbCcKas paboTa)
3. CepTudukanus 1 MCHEDKMEHT Ka4eCTBa YHEPTOHACKIIEHHBIX MATCPUAIOB U M3JCITI

3. KoMmnerenuuu oﬁyqammerocﬂ, (bopanyeMble B pe3yJjibTaTe OCBOCHUS TUCHUITINHBI

IIK-1 Cnioco0eH npuMeHSITh COBPeMeHHbIe MeTOAbI UCCJIeJOBAHNS, IPOBOAUTDH CTAHJAAPTHbIE U cepTUGUKALMOHHbIE
HCNBITAHUS MATEPUAJIOB, M3/IeJIMil H TEXHOJOTMYeCKHX NMPOLECCOB

TIK-1.1. 3HaeT TeopeTHIECKHE OCHOBBI (PU3UKO-XUMUIECKHUX U (PU3UUCCKUX METOIOB U3yUCHHUSI CTPYKTYPhI U CBOHCTB
SHEPrOHACHIIIEHHBIX MATEPHAJIOB, 3aKOHOMEPHOCTH ITPOSBICHUS (PH3HMUECKIX CBOWCTB TBEPBIX TEJ, B3aUMOCBA3b
(m3MYecKNX ABICHUH M METOI0B MCCIIEIOBaHMS, HOPMAaTHUBHYIO 0a3y METPOJIOTHH, CTAHAAPTU3AIIUH, TOJTBEPIKIACHHS
COOTBETCTBUS;, TPEOOBAHNUS M JJOKYMEHTAIIHIO, PETJIAMEHTHPYIOMIYIO TIOKa3aTen 0e30I1aCHOCTH M KadecTBa
SHEPrOHACHIIEHHBIX MaT€PHAIOB U U3/IEIUI Ha UX OCHOBE

[IK-1.2. ¥Meer 3kciepuMEHTAIbHO ONPEEIsTh OCHOBHBIE CBOMCTBA U CTPYKTYpPHBIE XapAKTEPUCTUKU SHEPrOHACHIIEHHBIX
MaTepuaoB; UCCIIeA0BaTh (PU3NIYECKUE U XMMHUUECKHE CBOIICTBA MaT€pHaIOB IKCIIEPUMEHTAIIbHBIMU U PACUETHO-
TEOPETHYECKUMH METOJIaM; TIOATOTOBUTH MCCIIEAyeMbli 00paser /Ul IPOBEAECHHS Pa3IMYHbBIX HCIIBITAHUN

[IK-1.3. Bnameet pacueTHBIMU M SKCIIEPUMEHTAIBHBIMHA METOIaMH aHAIN3a (PU3NKO-XUMHUECKUX CBOWCTB MaTepHAJIOB,;
HaBBIKaMU pabOTHI C COBPEMEHHBIMH HAYYHBIMU IPUOOPAMH JUTSI HCCIIEAOBAHUS CTPYKTYPHI B (PU3UKO-XUMHUIECKUX
XapaKTepUCTHK YHEPTOHACKHIIIIEHHBIX MaTePHajoB; KOPPEKTHON 00pabOTKH M aHAIIN3a TOIYUSHHBIX Pe3yIbTaTOB

IIK-3 Cnioco0eH NpUMeHATh 3HAHUA 0 QU3HKO-XUMHYECKUX, (PU3UIECKHX H MeXaHUYEeCKHX CBOMCcTBAX
HHIUBHIYATbHBIX H CMeCEBbIX JHEPIrOHACBIIIEHHBIX MATEPHUATIOB U X OT/eJbLHBIX KOMIIOHEHTOB NPH pa3padoTke U

MPOCKTUPOBAHUH HOBBIX PI3LIe.]IHﬁ, TEXHOJOTHH UX nmpou3BOACTBA



TTIK-3.1. 3HaeT kIaccUPUKAINIO YHEPTOHACKHIIEHHBIX MAaTEPHAJIOB, X CBOMCTBA, 00JACTH MPUMEHEHHS, BIUSHUSI UX
(PU3UKO-XUMHYECKHX, CTPYKTYPHO-MEXaHHIESCKUX CBOMCTB HA TEXHOJIIOTHYHOCTh NEPEPabOTKH M Ka9eCTBO M3
OCHOBHBIE (DOPMBI ITPOTEKAHUS PA3NIOKECHUS YHEPTOHACKHIIIICHHBIX MATEPHAIOB M METOBI OIIPEACIICHISI HX OCHOBHBIX
B3PBIBUATO-9HEPIreTUYECKUX XapaKTEPUCTHK

[1K-3.2. YMmeeT BbIOMpaTh ONTUMaJIbHBIE 1 O€301acCHbIC BAPUAHTHI IIPOBE/ICHHS IIPOLIECCOB MOIYUYSHHSI COCTAaBOB
9HEProHACHIIICHHBIX MaTepHAaIOB U NepepaboTKN SHEPrOHACHIIIEHHBIX MATEPHUAJIOB B M3/IENINUS, ONUPAsCh Ha B3aUMOCBS3b
(PU3MKO-XMMHUYECKUX CBOMCTB SHEPTOHACHIILICHHBIX MaTEPUAIOB, TEXHOJIOTUU (DOPMHUPOBAHUS M3ECITHH 1
SKCIUTYaTallHOHHBIX CBOMCTB U3/EIIHS,

[IK-3.3. BnameeT HaBBIKAMHU 3KCTIEPUMEHTAIBHBIX U TEOPETHUECKUX UCCIICTOBAHNN 3aKOHOMEPHOCTEH IepepadoTKH
SHEPrOHACKHIIEHHBIX MAaTEPHAaJIOB B M3ACIIS;, IPUHITUIIAMU BEIOOPA YHEPTOHACHIIIICHHBIX MaTEPHUAIOB HCXOS U3

TpeOOBaHMH K U3AENMAM IIPU UX SKCIUIyaTaIlMX 1 BRIIIOTHEHHSA 33714 10 3((HEKTUBHOMY MX HCIIOIb30BAHHUIO

B pe3yJbTaTe 0CBOCHUA NTUCHUIIJTHHDbI Oﬁy‘lﬁl()llﬂ[ﬁ(!ﬂ JOJKECH

3Hath:

- B3aUMOCBSI3b (PM3UYECKUX SABJICHUN U METOJIOB UCCIICI0BAHUS;

- METOJIMKH NPOBEICHUS UCCIIEJOBAHUM.

- OCHOBHBIE IOHATUS U OIIPENIETICHUs B U3ydaeMoi 001acTy;

- TEOPETUYECKHE OCHOBBI ¥ MPUHIUINAIBHBIE BO3MOXHOCTU (PU3UKO-XUMHUYECKUX U PU3NUECKUX
METOJIOB U3yUYEHUS CTPYKTYpBI U cBoMicTB OHM;

Ymers:

- B 1a00OPATOPHBIX YCIOBUSAX SKCIIEPUMEHTAIBHO ONPEIENSITh OCHOBHbBIE CBOWCTBA U CTPYKTYPHbBIE
xapakrepuctuku OHM;

- paboTaTh ¢ HAYYHO-TEXHUUYECKON, MATEHTHOHN U IepUOINYECKOM IUTEpaTypol B

u3y4aeMoi 06JacTH (B TOM YHUCIIE C 3JIEKTPOHHBIMU HCTOUHUKAMH HH(OpMAIIUN);

- IOATOTOBUTH UCCIIEyeMbIil 00pasel /uist MpoBeieHus (PU3NKO-XUMHUYECKUX U

MEXaHUYECKUX UCIBITAHWI;

Baanernb:

- HAXOXKJICHHS B3aUMOCBSI3U CTPYKTYPBI U XUMHUecKoro cTpoeHuss HM ¢ kommiekcoM ux (pu3uko-
XUMHUYECKHUX U PU3NYECKUX CBOICTB;

- pabOTHI C COBPEMEHHBIMU HAyYHBIMU MTPUOOPAMU I UCCIIEIOBAHUS CTPYKTYPBI U (PU3HUKO-

XUMHUYECKHX XapakTepucTuk DHM.

4. CTpyKTYypa M coJep:KaHue TUCIHUIIMHBI
OO6mas TpyA0EMKOCTh JUCIUTUIINHBI COCTABISET 3 3a4eTHbIE enuHuIlbl, 108 yacos.

Bunp! yueOHo# paboThl (B yacax) OneHouHbIe
cpencrtBa s
Ne Pasngen nucunmiinHel Ceme- I1 JIabopa- liT%?(BeHZ;IHLﬂ
/i ALCIT G cTp Jlextmst paKtiieciie abopa KCP CPC v
3aHATHS TOpHBIE MIPOMEXKY-
TOYHOHN
aTTecTaluu
1 2 3 4 5 6 7 8 9
1. | Onrryeckne METOIBI 9 4 9 6 6 KontposbHas
2. | Merozsl ONTHYECKOM 9 4 9 6 6 pabora;




Bubr yaeOHo# paboThI (B Hacax) OrneHoYHbIE
CpeACTBa AT
Ne Pasnen aucuuninHb Ceme- [paxtnueckne | Jlabopa- iii?ﬂ:;?
n/m CTp Jlexuus KCP CPC
3aHATHA TOpHBIE TIPOMEXY-
TOYHOU
aTTecTaluu
1 2 3 4 5 6 7 8 9
CHEKTPOCKOIHHU Jlaboparopnas
3 PentrenoctpykrypHbIil 9 4 9 6 6 pabora
aHaIM3
Tepmuueckuil ananus KontponbHas
paboTa;
4, 9 6 9 9 9 Jlaboparopnas
paboTa;
Pedepar
HToro nmo cemectpy 9 18 36 27 27 3auer
5. Conep:kaHne JIeKIMOHHBIX 3aHATHH 10 TeMaM
Ne MNupukaTopel
- /_n Pa3nen nucuuruinHbl Yacsl Tema JIEKIIMOHHOTO 3aHATHS JOCTUKCHUSA
KOMITETEHIIMU
2 3 4 5

OnTuyeckre METOAbI 4 OO61ue CBEACHUS O CBETOBBIX IK-1.1
MUKpockomnax. Kinaccudukanus IK-1.2
CBETOBBIX MUKPOCKOIIOB. IK-3.1
DJeKTPOHHAs] MUKPOCKOIIHS I1K-3.2

MeTobl ONITUYECKOH CIIEKTPOCKOIHUH 4 IlonsTHE «CIIEKTPAIBHBIN IK-1.1
aHan3y, KiIaccuUKaIus ero IK-1.2
TUIIOB. TeXHUKA 1 METOIUKHA TIK-3.1
UK-cnexrpockonmu. OCHOBBI IK-3.2
TEOPHH INEKTPOHHBIX CIIEKTPOB
MOJIEKYJ

PentreHoCTpYKTYpHBIN aHAIN3 4 [pupona perrrenoBckux myqeit, | [TK-1.1
UX CHEKTpHL. 3akoH bparra — IK-1.2
Bynbda. Texnuka u anmaparypa | [1K-3.1
ISl CheMKH PEHTTEHOBCKOTO I1K-3.2
crexTpa. PEHTreHoCneKTpaabHbIN
aHanu3. 3akoH Mo3nu.

Du3nYeCKUue OCHOBBI
peHTreH0(a30BOT0 aHAIN3A.

Tepmuueckuii ananus 6 OO6mue cBeneHus 0 K-1.1
mudpepeHIaIbHOM IK-1.2
tepmudeckoM aHanmse (JTA), IK-3.1
TEPMOTPABHMETPUICCKOM [K-3.2
anammse (TT'A) u
muddepeHnmansHONR
CKaHMPYIOLIEH KaJllOpUMETPHU
(ICK). Crotikocts DHM
(pu3mueckas, XUMHIECKAs).
®akTOopHI, BIUIIOLIME HA
XHUMHYECKyIo cToikocTs DHM u
CHOCOOHOCTH K
CaMOYCKOPSIIOLEMYCS
XHMHUYECKOMY Pa3JIoKEHHIO.

BCEI'O 18

6. Conep:kaHue NPAKTHYECKNX/CEMMHAPCKUX 3aHATHH
[TpoBeneHmne NpakTUYECKUX/CEMUHAPCKUX 3aHATHI HE IPETyCMOTPEHO YUEOHBIM IJIAHOM

7. ConeprxaHue J1a00paTOPHBIX 3aHATHIT



Munpukaro
pBI
Ne Pasnen aucouniaHb Yacer Tema 3ansaTHA JIOCTHAREH
n/m us
KOMIIETEHI]
20y
1 2 3 4 6
1. | Onrnueckue METOIBI 9 [IpoBenenne MUKpoaHaiu3a ¢ MOMOIIBIO TIK-1.2
YHHBEPCAILHOTO NOJISIPU3AIIOHHOTO [K-1.3
Hay4HO-HCCIIeI0BaTeNILCKOro Mukpockona | I1K-3.2
Olimpus 53 I1K-3.3
2. | MeTosbl ONTHYECKOH CIIEKTPOCKOIINI 9 Amnanuz UK cnexrpos OHM u cocraBos [K-1.2
[K-1.3
[K-3.2
I1K-3.3
3. | PeHTreHOCTPYKTYpHBIH aHATN3 9 Metoarka Ka4ecTBEHHOTO [K-1.2
PEHTreHO(a30BOTO aHAIN3A. IK-1.3
O6opynoBaHue U crIocoOBI TPOBEACHUS [K-3.2
PEHTreHO(a30BOTO aHAIN3A I1K-3.3
4. | Tepmudeckuii aHaIH3 9 OCHOBHBIE Y3JBI IPUOOPA U TIPUHIIATT IK-1.2
pabotsl ananmzatopa TGA/DSC «Mettler | TTK-1.3
Toledo», mnddepeHuamTbsHOro IK-3.2
ckanupyromero kanopumerpa DSC 823e ¢ | I1K-3.3
cuctemoit oxaaxaeHus «Mettler Toledoy,
KoMIUIeKca «Bynkany
BCEI'O 36
8. CamocrosiTesibHast padoTa
MNuaukaTopel
Ne TeMbl, BBIHOCHMBIE HA CAMOCTOSITEIbHYIO
i pabory Yacel ®opma CPC JOCTHIKEHUS
KOMITCTEHIINU
1 2 3 5 6
1. | Onrnueckue METOIBI 6 MOJITOTOBKA K KOHTPOJIBHOM padore, TIK-1.1
MOJITOTOBKA K JIAOOpaTopHOH padboTe IK-1.2
IK-1.3
IK-3.1
IK-3.2
I1K-3.3
2. | MeTozbl ONITHYECKO CIIEKTPOCKONUH 6 MOJITOTOBKA K KOHTPOJIBHOM padoTe, IK-1.1
MOJITOTOBKA K TabopaTopHOi paboTte IK-1.2
IK-1.3
IK-3.1
IK-3.2
I1K-3.3
3. | PeHTTeHOCTPYKTYpHBII aHATTN3 6 MOJITOTOBKA K KOHTPOJIBHOH padore, K-1.1
MOJITOTOBKA K JIAOOpaTOpHOH paboTe IK-1.2
IK-1.3
IK-3.1
IK-3.2
IK-3.3
4. | TepMuueckuii aHaIH3 9 HammcaHue pedepara, IOATOTOBKA K IK-1.1
KOHTPOJIBHOH paboTe, OArOTOBKA K IK-1.2
nabopatopHo# paboTte IK-1.3
MK-3.1
IK-3.2
I1K-3.3
BCEI'O 27
8.1 KonTpoasb camocTosiTe1bHON PadoThl
HNupukatopst
Ne TeMmbl, BBIHOCUMBIE HA CAMOCTOSITEIEHYIO
i pabory Yacsl ®opma KCP JIOCTHKEHUS
KOMITCTEHIINU
1 2 3 5 6
1. | Onruueckue MeTOIbI 6 npueM JlaboparopHoii padoTsl, nposepka | [1K-1.1
KOHTPOJIbHOM PaboTEHI I1K-1.2




MunukaTopsl
Yacer ®dopma KCP JIOCTIKEHUS
KOMIETCHIIUH
1 2 3 5 6
IK-1.3
IK-3.1
I1K-3.2
I1K-3.3
2. | MeTonpl ONITHYECKOH CIIEKTPOCKOITHHI 6 npreM abopaTopHoii padotsl, mpoBepka | [TK-1.1
KOHTPOJILHOH PaboThI IK-1.2
IK-1.3
IK-3.1
IK-3.2
I1K-3.3
3. | PenTreHocTpyKTypHBIi aHaIH3 6 npueM JaboparopHoii padoTsl, nposepka | [1K-1.1
KOHTPOJIBHO paboTHI IK-1.2
IK-1.3
IK-3.1
[1K-3.2
I1K-3.3

4. | TepMuueckuit aHaIH3 9 preM abopaTopHoii padotel, mpoBepka | [TK-1.1
KOHTPOJBbHOH paboThI, IpoBepKa IK-1.2
pedepara IK-1.3
IK-3.1
IK-3.2
I1K-3.3

Ne Tembl, BRIHOCUMBIE Ha CAMOCTOSITEIIbHYIO
/11 paboty

BCET'O 27

9. Ucnosib30BaHUE PEHTHUHIOBOI CHCTEMbI OIIEHKH 3HAHWI

[Ipu oueHke pe3yabTaTOB MACSITEIBHOCTH OOYYAIOUIMXCS B paMKaxX JUCHUIUIUHBI «MeTo bl
UCCIIEIOBAHMS CTPYKTYPhl U CBOMCTB 3HEPTOHACHIIICHHBIX MAaTEpPHANIOB» HCIOIb3YeTCS PEeUTHHTOBas
cucremMa. MakcuMaiabHOE€ U MUHUMAIbHOE KOJIMUYECTBO OayuIOB MO Pa3IMYHBIM BHUJAM y4yeOHON paOoThl
ormucano B «[lomoxkeHnn o OaMTBbHO-PEHTHUHIOBOM CHCTEME OLEHKU 3HAHWI CTYJEHTOB M 00OecredeHus
kadecTBa yuebHoro nporeccay ®I'bOY BO KHUTY.

PeliTunroBas oneHka (GpopmupyeTrcs Ha OCHOBAaHHH TEKYIIETO U MPOMEKYTOYHOT'O KOHTPOJsS. 3a
KOHTpOJ'IBHI:IG TOYKHN CTYILGHT MOXET HOJ'Iy‘-II/ITB MHUHHUMAJIBHOC 1 MAKCUMAJIBHOC KOJIMYCCTBO 6aJ'IJ'IOB (CM.
TabnuIy).

OueHoYHBIE CPeCTBA KoJa-Bo MuH.0a/1110B Makc.0a/1110B
9-ii cemecTp
JlabopaTopHnas pabora 4 20 35
KontposnsHas pabora 4 24 40
Pecdepar 1 16 25
HTtoro 60 100

10. OueHouyHbIe cpeacTBa ISl TEKYLIEro KOHTPOJISI YCIHEBAEMOCTH, IPOMEKYTOYHOM
aTTecTallfiy 110 HTOIaM OCBOCHHS JMCIHIIIHHbI
OneHouHbIe CpencTBa JUIsl MPOBEACHMSI TEKYIIETO KOHTPOJIS YCIEBAaeMOCTH, IMPOMEKYTOUYHOM
aTTeCTallid U UTOTOBOW aTTECTallMM pa3padaThIBalOTCS COTJIACHO MOJIOKEHHI0 0 POHIaX OIEHOYHBIX
CPEICTB, pacCMaTpPUBAIOTCA KaK COCTaBHas 4acTh paboueil mporpaMMbl U OQOPMIISIOTCS OTIAEIbHBIM
JIOKYMEHTOM.

11. UudopmannonHo-MeToAuYecKOE o0ecnedeHne JUCIUIIMHBI

11.1. OcHoBHas JuTEpaTypa

[Ipu uzydeHnn AUCHUIUIUHBI «MEeTObl HCCIEOBAHUS CTPYKTYPhI U CBOMCTB SHEPrOHACHIIIIEHHBIX
Mar€prajioB» B Kad€CTB€ OCHOBHBIX HCTOYHHKOB I/IH(bOpMaIII/II/I PEKOMEHAYCTCA HCIIOJIB30BATh
CJIEIYIOLIYIO JIUTEPATYPY:

OCHOBHbIE MCTOYHUKH HHPOpMaAIIUU KoJsmnyecTBOo 3K3eMILISIPOB

b. E. 3aiinies, O. B. KoBanpuykona, C. b. http://www.iprbookshop.ru/11418.html
CrpamnoBa, [ Tpumenenune UK-cniekrpockonun B | Pexkum noctyna: mo nognucke KHUTY




XUMHH [ DNEKTPOHHBIN pecypc]| YueOHoe
nocobue: Mockga : Poccuiickuii yHUBEpCHUTET
npyx0b1 HapooB, 2008

A. X. AGnpaxmaHoBa, BonHOBas onTrka
[DnexTpoHHbIH pecypc] YuebHoe mocooue:
Kazans : Kazanckuili HamoHanbHbINA
HCCIIEIOBATENbCKUM TEXHOJIOTHUECKHIA
yHuBepcutet, 2015

http://www.iprbookshop.ru/61833.html
Pexxum noctyna: o nognucke KHUTY

11.2. lonoHuTEIBHAS IUTEPATYPA

B kauectBe JOIIOJIHUTCIIBHBIX HCTOYHUKOB I/IH(bopMaI_[I/II/I PCKOMCHAYCTCA HCIIOJIb30BATDH

CJIEYIOIYIO JINTEPATYpPy:

JlonmosiHUTE/IbHBbIE MCTOYHUKH HHpOpMaIMU

KoJsnvecTBOo 3K3eMILISIPOB

P. . Kynakoga, P. . 3aitnymnun, O. . KykoBuner,
[TpuMeHeHHe CIIEKTPOCKOITNH B OPTraHUYECKON
xumui [IIpouee] : M. : Xumus, 2007

1 k3. YHULL ®I'BOY BO «KHUTVY»

, OnTHKa u cTpoeHue aTroma. 3aKOHbI
reOMETPUYECKON ONTUKU. B3aumonenicteue ceera
C BeUIeCTBOM [MeToauyeckue yka3aHusi| METOI.
yKa3. K 1abop. paboram: Kazans : , 2007

10 sk3. YHUILL ®T'BOY BO «KKHUTY»

A.®. Caiipuna, H.B. Ky3uenosa, B.A. [lerpos,
[[IupokoyrioBasi U MaIOyTJIOBas pEHTI€HOBCKas
audpakToMeTpHs [ DIEKTPOHHBIHN pecypc]
Meroandeckue ykazanus: Kazans : KHUTY, 2012

http://ft.kstu.ru/ft/sayfina-shirokouglovaya.pdf
Hoctyn ¢ IP angpecos KHUTY

A.N. Anexuna, B.K. Ky3smun, Unentudukanus
OpraHMYeCKUX COEIMHEHUH 1O AaHHbIM SAMP n
HK-cnextpockonuu [D1eKTpOHHBIN pecypc]|
Meto. ykas.: Kazans : U3n-so KHUTY, 2010

http://ft.kstu.ru/ft/978-5-7882-XXX-Kuzmin_Org-
soedineniya.pdf
Hocrtyn ¢ IP angpecoB KHUTY

M.IO. BacunbeBa, MeTobI ClIEKTPAJIBHOTO
aHayn3a [ DneKTpoHHBIN pecypc] MeTtoanueckue
ykazanus: Kazanp : U3p-s0 KHUTY, 2009

http://ft.kstu.ru/ft/978-5-7882-X X X-
Vasileva_metody-spektr-analiza.pdf
Jocryn ¢ IP anpecos KHUTY

A. @. Jlpecsnnukos, E. B. Ilerposa, E. A.
EpmomnaeBa, @usndecknue OCHOBBI U3MEPEHUI
[[Tpouee] yue6Hoe nmocobue: Kazanp : KI'TVY,
2008

http://biblioclub.ru/index.php?page=book&id=258871
Pexxnm nocrtyna: no noanucke KHUTY

J. . Kosnos, I'. . Koctun, A. . Yynaxus,
OCHOBHbBIE TIPUHIIMITBI CIIEKTPOCKOITHUHU H €€
MpUMEHEHHE B XUMHH [ YueOHUK] y4uel. mocodue:
Hosocubupck : PUIL HT'Y, 2008

1 sx3. YHUILL ®I'EOY BO «KHUTVY »

B.I1. BacunbeB, AHanmUTHYECKAS XUMHUS
[Y4yeOHuK]| yueOHMK AJ1sl CTY. BY30B, 00y4. IO
XUMHKO-TeXHOJ. crell.: M. : JIpoda, 2007

1 3x3. YHULL ®I'BOY BO «KHUTVY»

11.3. DyIeKTpOHHBIC HCTOYHUKH HH(pOPMaUH
IIpn n3ydeHnn AUCHUIUIAHBI «MeTOobl HCCIEOBAHUS CTPYKTYPBI M CBOMCTB YHEPTrOHACHIIIEHHBIX
MaTepHaoBy MPEAYCMOTPEHO UCTIOIb30BAHUE IJEKTPOHHBIX HCTOYHHUKOB HH(POPMAIIHHU:

0O J NN B~ W —

. Onextponnsbiit katajgor YHUIL KHUTY: Pexxum noctyma: http://ruslan.kstu.ru/

. OBC «Jlanb»: Pexxum noctyna: https://e.lanbook.com

. O6pazoBarenbHas mnatpopma «HOpaiit»: Pexxum noctyna: https://urait.ru/

. OBC «Znanium.comy»: Pexxum nocryna: http://znanium.com/

. OBC YHuBepcuterckas 6ubnmoreka onnait: Pexxum nocryma: http://biblioclub.ru/
. OBC IPRbooks: Pexxum gocryma: http://www.iprbookshop.ru/

. OBC BOOK. ru: Pexxum nocryna: https://www.book.ru/

. Hayunas snextponHas 6ubamnoteka https://elibrary.ru/




YHHUII
Co2nacoeéano

11.4. IlpodeccuonasibHbie Ha3bl JaHHBIX U MHGOPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI

bazbl manHBIX

Wiley Online Library: https://onlinelibrary.wiley.com/
Springer Nature: https://link.springer.com/

zbMath : https://zbmath.org/

NudopmaninoHHble CLIPaBOYHBIE CUCTEMBI
Crnpasouno-npaBoBas cucrema «I'’APAHT» Jloctynm cBOOOIHBINM: WWW.garant.ru
CrnpaBouno-npaBoBas cucreMa «Koncynbrantlnroc» Jloctyn cBo6ogHbIN: Www.consultant.ru

12. MaTepI/IaJIbHO-TeXHI/I‘lCCKOG odecrneuyeHue AUCHHUIIIIMHBI

JInneH3upoBaHHOE IPOrpaMMHOE oOecrieueHne U CBOOOIHO PacIIpoCTpaHsIeMOe IPOrpaMMHOE
o0ecrieueHne, B TOM YHCIIE OTEYECTBEHHOTO IIPOU3BOJICTBA, HCIOJIb3yeMOe B y4eOHOM IpoIiecce MpH
OCBOCHUM AUCLIMIIIINHBI ((MGTOI[I)I HCCIICA0OBAHHUA CTPYKTYPEI U CBOMCTB SHCProHACBIIICHHBIX
MaTepUuaoBy:

Oducusie u aenossie mporpammel: ABBYY FineReader 9.0 npod;
Oducurie n genoseie nporpammbl: MS Office 2007 Russian;
Oducusie u aenossie mporpammsl: MS Office 2007 Professional Russian;
Oducubie u aenossie mporpammbl: MS Office 2010-2016 Standard
Apxusatop 7 Zip
brnoxnot Notepad
Annexc bpaysep
JluneH3upoBaHHOE POTPaMMHOE 00ECTIeYeHHEe 1 CBOOOHO PacIpoCTpaHsIeMOe IPOTrPaMMHOE
obecrieyeHre, B TOM YHCiIe OT€YECTBEHHOTO TPOU3BOJICTBA, UCIIOIb3yeMOe B ydeOHOM Ipoliecce Npu
OCBOCHHU JHUCIUTUTNHBI «METO/IbI HCCIIEIOBAHUS CTPYKTYPBI M CBOWCTB SHEPTOHACHIIIEHHBIX
MaTepUaIoBy:

Oducusie u nenoseie nporpammbl: ABBYY FineReader 9.0 mpod ot 19.11.2008 Ne AF90-3S1V01-102;
OducHsie u aenossie nporpammsel: MS Office 2007 Russian ot 16.10.2008 nunensus Ne 44684779;
Oducusie u aenossie mporpammer: MS Office 2007 Professional Russian ot 16.10.2008 numensus Ne
44684779;

OducHsie u genossie mporpammer: MS Office 2010-2016 Standard ot 08.11.2016 Ne 16/2189/b;

HononuurensHoe [10 nocrynHoe no OecriaTHOM noanucke ot Microsoft

OducHsie u aenossie mporpammsel: Microsoft Office 365 Bepcus muist cryneHToB
Oducusie u aenossie mporpammel: Microsoft Office 365 Bepcust mist mpenoaBateneit
[10 nns xonnexkTuBHOM paboTel Microsoft Teams

1. 312 -2 xa0.
2. 212 -1 xab.
3. 321 1-2 kab.
4. 143 U-2 xab.
5. 146 -2 kab.

TEXHUYCCKNMH CPEACTBAMU O6y‘leHI/IHI



1. IIpoektop

2. ®ypoe - ciekrpodorometp Nicolet 1S 5, ludpakromerp Rigaqu

4. INonspuzannonuelii MuKpockomn Olimpys 53

5. M3MepuTenbHO-BRIYMCIUTEIBHBIN KOMIUIEKC "Bynkan"

6. IuddepennnansHo ckanupyromnmit kanopumerp DSC 823 "Mettler Toledo"

ITomenieHus A CaMOCTOSTENBHON padOThl OCHAILIEHBI KOMITBIOTEPHONW TEXHUKOM |

1. 325 -2 xabd

C BO3MOXKHOCTBIO MOAKITIOYEHUS K ceTu «HTepHeT» U 00eCIeYeHBI JOCTYIIOM B 3JIEKTPOHHYIO
nHpopmanuonnyro cpeny KHUTY.

13. O6pa3oBarTesibHbIE TEXHOJIOTUH

B npouecce ocBoeHuss gUCUMIUIMHBL «MeTOABl HCCIEJOBAHUS CTPYKTYphl M CBOMCTB
HHEPTrOHACHIIIEHHBIX MATEPHATIOBY HCIIOJIB3YIOTCS CIEIYIOIINE 00pa30BaTeIbHBIE TEXHOIOTHH:
* IUCKYCCHS,;
* U3yYEHUE U 3aKpeIieHre HOBOTO MaTepraa Ha MHTEPAaKTUBHOW JISKIIUH (JIeKIusi-Oecena, JeKIHs —
JMCKYCCHSL, JIEKIIHA € pa300pOM KOHKPETHBIX CUTYaILUi, JIEKLUS C 3apaHee 3allIaHuPOBAaHHBIMU
olIMOKaMu, JIEKIIUS- IPecC-KOHPEPEHLINS, MUHU-JIEKIIN);
* UCIOJIb30BAHUE OOIECTBEHHBIX PECYPCOB, COLIMATIbHBIE TPOEKTHI U IPYTHe BHEAYAUTOPHBIE METO/IbI
o0y4eHus, HapuMep MPOCMOTP U 00CYXIeHUE BHICO(DUIBMOB, 3KCKYPCUU



