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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6oyvas nporpamma auciMIUIMHB "J{OTIOTHATEIBHBIC TIIABBI PEHTTCHOCTPYKTYPHOTO aHaK3a" 10 HAIPABJICHHIO
noarotoBku (crermaibiocti) 28.03.02 "HanoumkeHnepus" HampasieHHOCTH (npoduito) HanoTexHoMOTHU B crp. 3
matepuanoseneaud ®I'bOY BO «Henl'V»

1. IEJIX OCBOEHUA N CHUIIJINHBI

LICJ'II) JAUCHUIUIMHBI COCTOUT B IPOJOJDKCHUN U3YUCHUA CTYACHTAMH OCHOB PACCCIHUSA PCHTICHOBCKUX Hy‘leﬁ
COBCPLUICHHBIMU U ,ZICCI)GKTHI)IMI/I KpUCTaJlylaMH, ra3oM U XKUJAKOCTbIO, OCHOBHBIX MECTOAOB PCHTTCHOCTPYKTYPHBIX
HCCHCHOBaHHﬁ, o0OecreueHnH TeopeTqucxoﬁ n HpaKTH‘{CCKOﬁ IIOJATOTOBKH B o0yactu (I)I/BI/I‘ICCKOFO MaTCpraJIOBCACHMA.
Kpr npeaHasHavucH AJid CTYACHTOB, CIICIUATIN3UPYIOIINXCS B obactu (bI/ISI/IKI/I KOHACHCHPOBAHHOTO COCTOSHUA BCUICCTBA U
¢)H3H‘I€CKOFO MaTEpPUAIOBEACHNU.

KonkpeTHbIe 3a1a41 Kypca CBOAATCA K CICAYIOMIEMY:

- Uzydenne ycTpoiicTBa U MPUHINIIOB paOOTHl PEHTTCHOBCKHUX TH(PAKTOMETPOB.

- OBnajieHHe OCHOBHBIMH METOJAaMU PEHTICHOCTPYKTYPHBIX HCCIIEOBAHMIT, TEXHUKON MIPOBEACHHUS IKCIICPUMEHTA U
00pabOTKH NOTyIEeHHBIX PE3yNbTATOB

PCSyﬂLTaTLI 06y‘{€HI/IH 0 IMCUUINIMHE HAITpaBJICHbI HA JOCTUKCHUEC NHIAUKATOPOB!:

VK-1.1. Bemmonusier nouck HHGpOpMaLum, onpeaenser KpUTEpUU CUCTEMHOTO aHaii3a MOCTAaBICHHBIX 3a1ad.

VYK-1.2. Hcnionp3yeT KpUTHUECKUIT aHAIH3, CHCTEMATH3aluIo 1 00001eHne HHpOpManuy I pelIeHHs IOCTaBIEHHBIX
3aj1ad.

[TK-2.1: 3HaeT OCHOBHBIE B3aMMO/IOTIOIHSIONINE METOIbl 1 METOAMKH UCCIIEJOBAHUS CTPYKTYPBI U CBOHCTB
HaHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MaTepHUaIoB

ITK-2.2: YMeer: aHaNU3UPOBATH UMEIOIIUECS TUTEPaTypHBIE JaHHbBIE TI0 HOBBIM MOIX0JaM K HCCIEJOBAaHUIO CTPYKTYPBI
CBOMCTB MaTepualoB; 00ecIeunBaTh COOMONCHIE TEXHUUECKHIX YCIOBHIT Ha BCEX CTAIMAX NPOBEACHUS KOMIUIEKCHBIX
UCCIIEJOBAHUI CTPYKTYpPbI U CBOMCTB HAHOCTPYKTYPHPOBAHHBIX KOMIIO3ULIMOHHBIX MaTEpPUAJIOB

I1K-2.3: Bnameet HaBbIKaMHu pabOTHI C OCHOBHOM MPpHOOPHOW 0a30 ISl UCCICIOBAHUS CTPYKTYPhI X CBOHCTB
HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MaTEPHUAIOB

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

Huka (pazmen) OIOIT: | OTH.01

2.1 TpeGoBaHus K NpeIBaAPUTEIbHOI MOATOTOBKE 00y4aI0IIErocs:

Pentrenorpadus 1 peHTTCeHOCTPYKTYPHBIH aHAJIH3

Kpucramnorpadus

CoBpeMeHHBIE TEXHOJIOTHH TIOMCKa 1 00paboTKH HH(OPMALIIH

BBenenue B cnenimaabHOCTh

dusuka

2.2 JINCUMILIMHBI M PAKTHKH, JJIsl KOTOPBIX 0CBOCHHE JAHHOI JUCHUILTHHBI (MOLYJIs1) HEOOXOIUMO KaK
npeuecTByoniee:

[TpousBoacTBeHHAs MpaKTUKA (IPEIAUIIIOMHAS IIPAKTHKA)

ITpousBoaCTBEeHHAs NPAaKTHKA (HAYIHO-HCCIIEIOBAaTeIbCKas paboTa)

BeimoniHeHMe 1 3aIUTa BBITYCKHOM KBaTM(UKAIMOHHOH paboThI

3. KOMIETEHIIMYA OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIETATE OCBOEHUSI JUCIIATIINHBI
(MOJY.JIsT)

YK-1: CriocofeH ocymecTB/IATh IOMCK, KPUTHYECKHUIl aHAIN3 U CHHTe3 HH(OPMAaLi, IPUMEHATh CUCTEMHBbIH
TIO/IXO/1 IUISl PelIeHHusI MOCTaBJIEHHBIX 3124

3HaTh:

Jns noctmxenns YK-1.1: TepMHHOIIOTHIO B 00J1aCTH PEHTTEHOBCKOH TU(PPaKIINU

Ymers:

Jus noctmxenust YK-1.2: mpoBoIUTH MOWCK, KPUTHIECKUH aHAIN3 M CHHTE3 UHPOPMAIIUH IIPH PEIICHUH 3a]1a9 HAydHO-
HCCIIEI0BATEIbCKON e TeNbHOCTH

Baagernb:

Jnsa noctmxenust YK-1.2: 3HaHuSIME U3 001aCTH PEHTICHOBCKOM Audpaku
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IIK-2: CnnocodeH opraHu30BbLIBATH MPOBEAeHHE KOMILIEKCHBIX MCC/IeI0BAHUI CTPYKTYPbI M CBOICTB
HAHOCTPYKTYPHPOBAHHBIX KOMIO3HI[HOHHBIX MATEPHAJIOB

3HaTh:

Juns moctrxenns [1K-2.1: yeTpoHcTBO W PUHIMI pabOTHI PEHTTCHOBCKHUX AU(PAKTOMETPOB, MPHUHIUIIE 00pabOTKH
PEHTIeHOrpaMM MaTepPUAIIOB

YMmers:

Junsa noctuxenus I1K-2.2: npoBoAUTh pEHTIEHOCTPYKTYPHBIE UCCIEI0BAHUS CTPYKTYPBI U CBOUCTB
HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UI[HOHHBIX MaTEPUAIOB

Baanernb:

Jns noctmxenns [1K-2.3: HaBbIkaMu pabOTHI Ha PEHTICHOBCKUX AU(PPAKTOMETPaX, 00pabOTKU PEHTTCHOCTPYKTYPHBIX
JTAHHBIX

B pe3yjibTaTe 0OCBOCHUS TUCHUILINHBI oﬁyqamumﬁcn JOJIKCH

3.1 |3narn:

3.1.1 | ocHOBHBIC MIPEICTABICHHS TEOPHH PACCESTHUSI PEHTTEHOBCKOTO M3TydEHHS Ha COBEPIICHHOM H Ae(eKTHOM
KpHUCTaJLIE, Ta3e U KUIKOCTY;

3.1.2 | ocHOBHBIC IpeCTaBIeHHs (OPMUPOBAHUS KOHTPACTA HA H300pakeHUH, (POPMUPYEMOM METOAOM
PEHTI€HOBCKOH Tonorpaduu;

3.1.3 | OCHOBHBIE METOIbI PEHTIEHOCTPYKTYPHBIX UCCIEIOBAaHUM, TEXHUKY IPOBENECHUS IKCIIEPUMEHTa U 00pabOTKH
TIOJTy4CHHBIX PE3YIbTaTOB;

3.14 npupoay peHTTCHOBCKUX nyqel‘/'[, HX CHIEKTPbI, COBPEMEHHbBIC UCTOYHUKN PEHTICHOBCKOI'O U3JIYUCHUS 1JIA
CTPYKTYPHOI'O aHaJIM3a, ACTCKTOPBI pEHTICHOBCKOI'O U3JTY4CHH.

3.2 | YMeTh:

3.2.1 peuaTb OCHOBHBIC MPAKTUYCCKUEC 3a1a4U 110 UCCICAOBAHUIO CTPYKTYPBI MAaTCpHUaJIOB METOAaMHU
PCHTICHOCTPYKTYPHOT'O aHaJIn3a, OUCHUBATh BO3MOXXHOCTH U 00beEM HOHy‘IaeMOﬁ I/IH(l)OpMaLII/II/I npu
MPUMEHCHUN PEHTICHOBCKUX METOAOB UCCIICAOBAHUA IJIA PEIICHUA KOHKPETHBIX 3a/la4 COBPEMEHHOTO
MaTepuaIoBEACHU, (I)I/ISI/IKI/I KOHACHCUPOBAHHOTO COCTOAAHUSA U XMMUHU TBEPAOTO TEJIA;

3.3 | Bnagern:

3.3.1 | coBpeMEHHBIMU METOAaMH PEHTTEHOCTPYKTYPHBIX HCCIECIOBAaHMIH, a TAK)Ke METOAaMH 00paObOTKH IOIyIeHHBIX
9KCIIEPUMEHTAIBHBIX PE3YIbTATOB.

4. OFBLEM JUCUOUILINHBI (MOLY.JIS)

O6Lwasn TpyaoeMKoCcTb 23ET
YacoB 1o yueOHOMY ILIaHY : 72 Bunsl KOHTpONS B ceMecTpax:
B TOM 4HCIE
ayIUTOPHBIE 3aHATHSA : 34 3a4eThl 7
camocTosTenbHas pabora : 37,8

KOHTaKTHas pabota: 34,2

HKP: 0,2
5. CTPYKTYPA U COAEPKAHUME JUCLHUIIINHBI (MOAYJIST)
Kon HaumeHoBaHHe pa3/iejioB U TeM /BU/I 3aHATHS/ Cemect | YacoB Jluteparypa
3aHATH p / Kype
Paznen 1. Annmaparypa i peHTreHo()a30Boro aHaju3a
1.1 PentrenoBckue auppakromerpsl /Jex/ 7 4 JI1.1 J11.2 J11.3
JI1.4J11.5
JI.6J12.1 J12.2
J12.3712.4
31323354
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crp. 5

1.2

Pentrenosckue qudpaxromerpst /Cp/ 7

12

JI1.1 J11.2 J11.3
JI1.4J11.5
JI.6J12.1 J12.2
J12.3712.4
010232354

Pa3znen 2. KoauuecTBeHHblii ¢a3oBblii aHaIN3

2.1

KonnuectBenHslit ¢a3oBerit ananmus /Jlex/ 7

J1.1J11.2J11.3
J11.4J11.5
JI1.6J12.1 J12.2
J12.3 J12.4
01323354

2.2

KonuuectBenHslii (a3oBeiii ananus /Cp/ 7

J1.1J11.2J11.3
JI1.4J11.5
JI.6J12.1 J12.2
J12.3712.4
01323354

Paznen 3. IIpenusznonHoe onpenejieHne NapaMeTpoB pelIeTKH

3.1

[penm3noHHOE OMpeeIeHIE TapaMeTpoB peneTkH /JIex/ 7

J1.1J11.2J11.3
J11.4J11.5
JI1.6J12.1 JI2.2
J12.3712.4
01023354

32

[penm3noHHOE ompeeeHNe mapaMeTpoB penteTku /Cp/ 7

7,8

J1.1J11.2J11.3
JI1.4 JI1.5
J.6J12.1 J12.2
J12.3712.4
0103023354

Pa3nen 4. Pentrenorpadpuyeckuii aHaau3 NpeuMyIlecTBEHHbIX
OPHEHTHPOBOK (TEKCTYP)

4.1

TexctypupoBaHHble MaTepuana /Jlex/ 7

J1.1J11.2J11.3
JI1.4J11.5
JI.6J12.1 J12.2
J12.3712.4
01323354

4.2

Petrenorpaduueckuii aHamu3 MpeNMYIIECTBEHHBIX OPUEHTHPOBOK /Cp/ 7

J1.1J11.2J11.3
JI1.4J11.5
JI.6J12.1 J12.2
J12.3712.4
0103023354

Pazgen S. PaccesiHue B JKMAKOCTAX M aMOP(HBIX Tes1axX CJI0KHOI0
cocTaBa

5.1

PaccestHue B JXHIKOCTSIX U aMOP(HBIX TeNaxX CIOKHOTO cocTaBa /JIex/ 7

J1.1J11.2J11.3
J11.4J11.5
JI1.6J12.1 J12.2
J12.3 J12.4
01323354

52

Paccestaue B xunkoctsx u amop¢Hbix Tenax /Cp/ 7

J1.1J11.2J11.3
JI1.4J11.5
JI.6J12.1 J12.2
J12.3712.4
01323354

Pa3nen 6. JxcnepuMeHTaJbLHBIE OCHOBBI peHTreHorpaguun
JKMJKOCTEH U aMOP(HBIX TeJ
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6.1 DKCIepUMeHTaIbHBIE OCHOBBI PEHTTEHOTpa(GHH KUIKOCTEH 1 aMOP(HBIX 7 6 JI1.1 J11.2 J11.3
ten /Jlex/ JI1.4J11.5
JI.6J12.1 J12.2
J12.3712.4
010232354

6.2 OKcHepUMeHTaIbHBIE OCHOBBI PEHTTEHOTpa(UH KUIKOCTEH U aMOPhHBIX 7 2 J1.1J11.2J11.3
ten /Cp/ JI1.4 J11.5
JI1.6J12.1 J12.2
J12.3712.4
31523354

Pa3nen 7. Unast KoHTaKkTHas padora

7.1 VunuBuayanbHble KOHCYIbTAMH, TEKYLIHH KOHTpob /UKP/ 7 0,2 JI1.1J11.2 J11.3
JI1.4 J11.5
J1.6J12.1 J12.2
J2.3712.4
310523354

6. POH/I OIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

TeOpeTI/I‘IeCKI/Ie BOITPOCHI K 32a49€TY, KOHTPOJIbHBIC 3aJITaHU

6.2. TunoBbie KOHTPOJIbHBIE 32JaHUS M MHbIE MATEPHAJIBI VI TeKYIIeil aTTecTanuu

TuroBsie KOHTPOJIBHBIC 3aJaHUs 11 TeKle.Ieﬁ ATTCCTAllU NPCACTABJICHBI B (DOHI[aX OIICHOYHBIX CPECACTB JUCHUIIIINHBI

6.3. TunoBbie KOHTPOJILHBIE BONPOCHI M 33aJaHUsI /IS IPOMEKYTOUYHON aTTecTalluu

TunoBbie KOHTPOJIBHBIE BONPOCHI U 33aHKs IS IPOMEKYTOUHO aTTeCTAIlMHU NpeacTaBieHbl B DOHIaxX OLEHOYHBIX
CpencTB

6.4. Kputepuu oneHuBaHUA

Texymuii KOHTPOJIb TEOPETUIECKUX 3HAHWH MIPOM3BOANUTCS B BUIE KOHTPOIBHEIX paboT. Homep BapnaHTa BHITOTHEHHS
KOHTPOJIBHBIX 3aJlaHUil Ha3HauaeTcs npenoaBareneM. KoHTponbHbIe paboTHI, MpeLycMaTPHBAIOLIIE IIPOBEPKY
TEOPETUYECKUX 3HAHUM, BKIFOYAIOT OJIMH TEOPETUYECKUI BOIIPOC. Y CIIEIIHBIIA OTBET HAa TEOPETUYECKUI BOIIPOC BIMAET HA
JIOIYCK K 3a4eTy.

DK3aMCHAIMOHHBIN OMIIET CONEPKUT ABA TEOpETHUECKUX Bompoca. OIeHKa YpOBHS OCBOEHHS IIPOTPAMMEBI IPOM3BOAUTCS B
X0J1€ PK3aMeHa, IIPOBOAMMOrO B YCTHO-IIMCBMEHHOW (hopMe 110 TeMaM ayIUTOPHBIX 3aHATHIL, a TAKXKe 110 TeMaMm,
BeiHOCUMBIM Ha CPC. OneHKa «OTIMYHO» CTaBUTCS IIPU YCIOBHH IOJIHOTO U ITyOOKOTO OCBOCHHS MaTepuaia Kypca.
O1LeHKa «XOpOILIOY» CTaBUTCS IIPU YCIOBUM OCBOEHMS MaTepuana Kypca. OLieHKa «yI0BIETBOPUTENBHOY CTABUTCS B CIIydae
OCBOEHHS CTYIEHTOM OCHOBHBIX IIOHATHH B paMKax MaTepuana kypca. OIeHKa «HEyI0BIETBOPUTEIBHOY» CTABUTCS B CIIydae
OTCYTCTBHS y CTyA€HTa 0a30BBIX 3HAHHH 110 KYPCY B IIEJIOM, JINOO 110 OT/IENBHBIM €r0 YaCTSIM.

7. YHEBHO-METOJNYECKOE U HH®OPMALIMOHHOE OBECIIEYEHHUE JUCHUILIJIMHBI (MOAY JIS)

7.1. Pexomenayemasi Jinteparypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTOpBHI, 3arnaBue WznarensctBo, | Pecype
JI1.1 | ®aznutaunoBa A. I'., | IIpupona peHTT€HOBCKOTO U3My4eHHS. Y CTPOMCTBO U MPUHLIUIT YemnstOuHCK:
Mawmaes H. A. PabOTHI PEHTTEHOBCKOTO IH(paKkTOMeTpa: METOANYECKHE W3narenbcTBo
yKazaHHA K TabopaTopHOit paboTte Yensa6uHCKOTO
TOCYyHapCTBEHHOT
0 YHUBEPCHTETa,
2014
JI1.2 | KoBba Jleonunn Pentrenorpadus B HeopraHudeckoi Xumu: [Y4eb. mocooue Mocksa : U31-Bo
Mpuxainosuu. JUIs By30B 10 crell. "Xumus'"| MI'Y, 1991
JI1.3 | Ymanckuii 4. C., Kpucrannorpadust, peHTreHorpadus 1 371eKTpOHHAs Mockga :
Ckaxos 0. A, MHKPOCKOIINS: YIeOHUK JUTS BY30B Meramnyprus,
Usanos A. H., 1982
Pacropryes JI. H.

© ®I'BOY BO «Henl'V»
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI1.4 | Aaucosuy A. T'. PeHTreHOCTpYKTYpHBINM aHaIN3 B MPAKTHYECKUX BOIIPOCAX MuHck : 9BC
MaTepHaloBeJCHUS: MOHOTpadus Benapyckas
(https://biblioclub.ru/index.php?page=book&id=483969) HaByka, 2017
JI1.5 | Monuna JI. H. Pentrenorpagus. KauecTBeHHBIH peHTreHO(DA30BbIi aHAIN3: Tromens : 9bC
ydaeOHOe mocoone Tromenckuit
(https://biblioclub.ru/index.php?page=book&id=567437) TOCyHapCTBEHHBI
1 YHUBEPCUTET,
2016
JI1.6 | Cumynun M. M., ®dusmka TBEpIOTO Tema: yaeOHOe mocoone Kpacnosipek : 9BbC
Mimanckuit A. ©. (https://biblioclub.ru/index.php?page=book&id=705645) Cubupckuit
(benepanbHbIiA
YHUBEPCUTET
(CDY), 2021
7.1.2. lonoJHHUTENbHAS TUTEPATYpPa
ABTOpBI, 3ariaBue WznarensctBo, | Pecype
JI2.1 | Knmanos . C,, Pentrenorpadus metainioB: yaebHoe mocodue Mocksa, 9BC
Ymanckwii . C. (https://biblioclub.ru/index.php?page=book&id=103647) Jlenunrpan :
T'ocynapcTBeHHO
€ HayJHO-
TEeXHUYIECKOE
M3JaTENbCTBO
JIUTEPATYPHI 1O
YepHOH U
LIBETHOM
METaJUTyprHH,
1941
JI2.2 | Xeiixkep J. M., PentrenoBckas nudpakToMeTpus: MOHOTpadus Mocksa : T'oc. 9BC
3esun JI. C,, (https://biblioclub.ru/index.php?page=book&id=116227) U3A-BO (HH3HUKO-
Knanos I'. C. MaTeMaTUYeCKOH
muT., 1963
JI2.3 | Mupxkun JI. 1., CrpaBOYHHUK 10 PEHTICHOCTPYKTYPHOMY aHAJIU3Y Mocksa : 9BC
VYmanckuii f. C. MIOJIMKPUCTAJIJIOB: CIIPABOYHUK I'ocynapcTBeHHO
(https://biblioclub.ru/index.php?page=book&id=447940) € M3/1aTeNIbCTBO
¢busuko-
MaTeMaTH4eCKOMH
JTUTEPATYPHI,
1961
JI2.4 | Ymanckuii 4. C. PentreHorpadus METaJIOB U MOJTYIPOBOTHUKOB: MOHOTpadus Mockga : 9BC
(https://biblioclub.ru/index.php?page=book&id=475626) Meramnyprus,
1969

7.2. Ilepeyens pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceTn "UHTepHeT"

€]

Jlans [OnexTpoHHBIH pecype] : anekTpoHHO-0ubmHoTeyHas cucrema (OBC) / m3narenscrBo Jlans. URL:

http://e.lanbook.com/

92

YHHUBepCcUTETCKas ONOIHOTEKa OHTalH [ DIEKTPOHHBIN pecype] : AMeKTpoHHO-0nbmuoTeunas cucrema (O6C) / OO0
Jupextmenua [Ta6mumuar. URL: http://biblioclub.ru/

33

IOpaiit [DnexTpoHHEIH pecypc] : anekTpoHHO-0nbOmoTeunas cucrtema (ObC) / m3narensctBo IOpaiitr URL:

https://urait.ru

4

eLIBRARY .RU [OnektpoHHsIii pecype] : anekTporHas 6ubnuoreka / Hayd. anextpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepevyenb nHGOPMAIMOHHBIX TEXHOJIOT Ui

7.3.1 IlporpammHoOe o0ecnieyeHmne

Adobe Connect Acrobat

LMS Moodle

Adobe Reader
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Ubuntu Linux

OpenOffice

1O Kaspersky

7.3.2 lIpodeccuonanbHbie 6a3bl AAHHBIX U HHPOPMALMOHHO-CIIPABOYHbBIE CHCTEMbI

1. DneKkTpOHHBIN KaTanor HaydHoU Oubmmorekn YenlY [DnekTpoHHbIi pecype] : 6a3a nannbix / Yensio. roc. yH-T. —
Yenstounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
sypHansl American Physical Society : caiit. — URL: http://journals.aps.org/about — 53. anrn. — Pexxum nocrymna: Toneko u3
CeTH yHuBepcuTeTa. — TeKCT : 3JeKTPOHHBIN.

3. Web of Science : MynsTHANCIMIITHHAPHAS pedepaTuBHas 6a3a naHHBIX / koMmmaHus Thomson Reuters. — Pexxum nocryma:
N5 3apeructpup. noas3opateneit Yenl'Y. — TeKcCT : 3MeKTpOHHBIH.

4. Scopus : pedeparuBHas 6a3a qanHbIX / Elsevier BV. — URL: http://www.scopus.com/ — f3. anri. — Pexxum goctymna: ams
3apeructpup. nojp3oBateneid Yenl'Y. — TeKCT : 3ME€KTpOHHBIM.

5. Springer Link : [caitr]. — URL: http://link.springer.com/ — 5I3. anri. — PexxuM nocTyma: 1uis 3aperucTpup. MoJIb30BaTenei
Uenl'Y. — Tekcr : 3IeKTPOHHBIH.

6. baza nannbeix PDF-2 (2006)

7. TlporpammHuoe obecrieuenue st paboThl ¢ PEHTIEHOTPAMMAMH, BXOJIAIIEE B KOMILIEKT PEHTTEHOBCKUX TU(PPAKTOMETPOB
Emma (GBC) u D8 Advance (Bruker)

8. MATEPHAJIBHO-TEXHUMYECKOE OBECIIEYEHME JUCIUMITJINHBI (MOJY JIA)

OcBoeHME AUCLUIIMHBI OCYLIECTBIISIETCS B yUeOHON ayTUTOPUHU IIEPBOTO KOPITyca, pacCUMTaHHOM Ha 25 cryneHToB. Eciu
3aHATHSA BEIYTCs AJs MOTOKA CTYAEHTOB, TO JUCLHUIUIMHA BEIETCS B IEKIMOHHON ayJUTOPHHU MEPBOTO KOPITyCa,
paccuuranHoi Ha 100 cTyqeHTOB.

JIJIs yCTIenHOTO OCBOCHUS TUCIIMIUTHHBI ayTUTOPHS JOJDKHA OBITH 000PYI0BaHA MYJIbTHMEINHHBIM KOMIUIEKCOM U KpaHOM
JUTSL IEMOHCTpALMK CIaiIOBBIX TPe3eHTaIi.

Vcrionp3yroTest 3IeKTpOHHBIN YHTATBHEIN 321 HaydHoH Onbmmorexn YenlY (ayauropus 206) u yaebHast mabopaTopus
BBIYHUCIIUTENBHOHN (pu3uku kadenpsl TeopeTudeckoil pusuku (ayauropus 222) 11 caMOCTOATENbHON pabOTHI CTy/eHTa,
OCHAIIICHHBIE TIEPCOHAIBLHBIMI KOMIIBIOTEPaMH, MYJIbTUMEIMHHON annaparypoil. B aynmuropusx obecnieden goctyn K
Pa3IMYHOHN CIPaBOYHOM JINTEpATYpe, SHIUKIONCINIM, OHOIHOTpadMuecKUM 1 ITOJTHOTEKCTOBBIM 0a3aM JaHHEIX,
nH(OPMALMOHHBIM pecypcaM «HTepHeT».

Ha xadenpe GpU3HMKH KOHACHCUPOBAHHOTO COCTOSHUS HMEIOTCSI CIICTIMATM3UPOBaHHbBIE Ta00PATOPHH PEHTTCHOCTPYKTYPHOTO
anamm3a Nel26 u LlenTp xosekTuBHOTO Moib3oBaHus «Haykoemkue texHonorun»126 B, 126 r:

Pentrenosckuit nudpaxromerp Emma GBC, pertrenoBckuii mopomkosslii qudpaxromerp Bruker D8 Advance, maposas
menbHUIa FRITSCH, 3Hepro-aucnepcnoHHsIi peatrenoBekuii cnekrpomerp ARL QUANT X, koMIbroTeps! ¢
CIelUaTu3UPOBAHHBIM IPOrPaMMHBIM OO€CIIeUeHueM — 5 IT.,

9. METOAUWYECKHUE YKA3AHUSA 1JIAA OBYYAIOIIUXCA 1O OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

OcBoeHue cofepxKaHus yueOHOIN TUCIUIUINHGI «/]0MOTHNUTENbHBIE ITaBbl PEHTTEHOCTPYKTYPHOTO aHAIM3a»
OCYILECTBIISIETCS HA JTEKLHX U B IIPOLIECCE CAMOCTOATENBHOM yueOHOM! NeATEIbHOCTH CTYAEHTOB.

JIeKIIMoHHEIE 3aHATHS 00ECIEINBAIOT TEOPETHUECKOE H3yIEeHHE TUCIUIUTNHEI. OCHOBHBIMH METOJIaMH OOYIEHHS SBIISIOTCS
nH(GOPMANMOHHO-00BACHUTENBHBIHN 1 TpobaeMHbId. Ha nexuusax m3naraertcs OCHOBHOE COIEPKaHUE TEM IIPOTPAMMEL,
MPOBOAUTCS aHAJIN3 OCHOBHBIX MOHATHH U PAaCCMaTPHUBAIOTCS IPUMEPBI.

JleKIMOHHBIN MaTepHal SBISIETCS BaXKHBIM, HO HE €IMHCTBEHHBIM JUISl YCBOCHHS y4eOHO aucnumuHsl. Ero o6sa3aTensHo
HE0OXOANMO JIOTIOJTHUTE MAaTEPHAIOM OCHOBHOH M OTIOTHUTEIIFHOM TNTEPATYPHI 1T0 TEME.

BaxHBIM MOMEHTOM IPH U3Y4CHUH TI000H AUCIUILTHHEI SBIISETCS OpPraHU3AIsI CAMOCTOATENbHON paboThl. IIpu ocBoeHHM
MaTtepHalia He CIeAyeT CTPEMHTHCS K MEXaHNYECKOMY 3alIOMUHAHHIO IPUBEIICHHBIX OIpeielIeHHH, ()OPMYINPOBOK U
TIOJIOKEHHMH, ecn TpeOoBaHMs K BaM mpsiMo He yka3siBaioT Ha 3T0. BrionHe ¢ dexTrBHOI MOKET OKa3aThCs IMOMBITKA
TIOHSATH CYTh SIBIICHHS, BEIPA0OTaTh CBOE OTHOIICHHE K HEMY, OTIMPAsCh Ha MaTepHall, COJACPKALIUNACS B PEKOMEHIOBAHHON
nutepatype. Takxke peKOMEHIyeTCsl pABHOMEPHO PaclpenenaTh Harpy3Ky CaMOCTOSTEIbHOTO 00YYEHHsI B TeUEeHHE
ceMecTpa.

B cnysae npuMeneHus Tpu 00ydeHUH AUCIUATUTMHEL YIEKTPOHHOTO 00Y4IEHNS, JUCTaHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH OOIIeHHE 00YJarOMUXCsI U MIPEHOAaBaTeNsI OCYIIECTBISIETCS B PEKUME PEAbHOTO BPeMEHH (OHNAHH-IeKIUN
(BeOMHAPEI), YaThI, BUICO-KOH(EPEHINH U Ap.) WK OTJIOKEHHOTO BpeMEHH (CucTeMa IMCTaHIMOHHOTO 00y4eHns Moodle,
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MS Office365, Gopymsl, 3IeKTpOHHAS 1TOYTA U IP.).

[Tpu oOyueHnH UL C OTPAaHUYEHHBIMHA BO3MOXXHOCTSAMU 30POBBS 2JIEKTPOHHOE O0YUeHHE, TUCTAHIIMOHHbBIE
00pazoBaTeNbHBIC TEXHOJIOTHH MPEyCMaTPHBAIOT BOSMOXKHOCT ITpHUeMa-Tiepeiayi HH(POPMAIUU B JOCTYITHBIX JUIST HUX
dbopmax.

Peanuzanus TUCHUIUIMHBI C TPUMEHEHUEM JIIEKTPOHHOTO 00YUIEHUSs, JUCTAaHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOIOTUH (Hamnee
— 30, IOT) ocymectpasiercss Ha ocHOBaHUU «[loy0keHus 0 peanu3aluy OCHOBHBIX U JIOTIOJIHUTENBHBIX 00pa30BaTENbHBIX
MIPOTPaMM C MIPUMEHEHUEM DIICKTPOHHOTO OOYYIECHUS U JUCTAHIIMOHHBIX 00pa30BaATEIBHBIX TEXHOJIOTHH B (heliepaibHOM
TOCYIapCTBEHHOM OIO/PKETHOM 00pa30BaTENEHOM YIPEKICHUH BhICIIEro 00pa3zoBanus «UenssOMHCKUN ToCynapCTBEHHBIH
yHUBEpCHUTET», «I1070kKeHus 0 mopsaKe 3aueTa 00yJaromUMHICS IO OCHOBHBIM MPO(HeCCHOHAIbHBIM 00pa30BaTeIbHBIM
mporpamMMam Boiciiero oopasosanus B ®I'6OY BO «Uenl V» pe3ynbTaToB OCBOCHHUS B OPTaHU3AIUAX, OCYIIECTBISIONINX
00pa30BaTeNLHYIO AATEILHOCTD, YUCOHBIX IPEIMETOB, KYPCOB, JUCITUTLTHH (MOJIYJICH ), MPAKTHK, JOTIOTHHTEILHBIX
00pa3zoBaTeNBHBIX IPOTPAMM» IOCPEACTBOM UIEKTPOHHOI HHPOPMaMOHHO-00pa3oBaTensHON cpenst PI'BOY BO
«Henl'V». B uckimrountensHbIX cinydasx (hopc-Maxop U T.I.) IpU pealn3anu 00pa3oBaTeNbHON AITEILHOCTH C
npumerenueM D0, JIOT MoryT NIprMeHSITh KOMIIOHSHTBI, HE BXOJSIIHE B TIEPSUCHB dJICKTPOHHOW HHPOPMAIIMOHHO-
00pa3oBaTeNBHOM CpebL.

10. CHEIIUAJIBHBIE YCJIOBUSI OCBOEHUSA JUCIUITIJIMHBI OBYYAIOIIUMUCS C
HNHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKXHOCTAMM 310POBbSA

OcBoeHHE IUCIUIUIMHBI HHBAIHAAMH W JIMIAMH C OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 3IOpPOBBSl OCYIIECTBIAETCA C
UCIIONIb30BAaHUEM CIEHHATBbHBIX TEXHWYECKHX CPEICTB U HH(POPMAIMOHHBIX TEXHOJOTHH, IPEeJOCTaBIIeMBIX PecypcHBIM
y4e0HO-METOJUYECKUM ILIEHTPOM IO OOYYEHHIO MHBAIUIOB M JIUI C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMH 310poBbs Yenl'V mo
3ampocy oOydaromerocst (MOOWIBHBIC CHEIMAJbHBIE TEXHWYECKHE CPEICTBA IS JIMI C HApYMICHUSAMH 3pEHHI H C
HapyIIEHUEM CIIyXa, ACCHCTUBHBIC MH()OPMATMOHHBIC TEXHOJIOTHH).

ITpu HeoOXoaMMOCTH I OOYJAIOIIMXCA C HApYIIEHUSIMU 3pEHHs Ha pabodnmx MecTaxX AN HMPOBEACHHS MPAKTUYECKUX WU
71a00PaTOPHBIX 3aHATUI yCTaHABIMBAaeTCsA CIELMAIBLHOE IPOrpaMMHOE obecredeHHe (IIporpaMMma pedeBOH HaBHTaIWW,
pedeBbIe CHHTE3aTOPH, SKPAHHbIE JIYITH).

B yueOHble ayguTopuu obecrednBaeTca OECHPENSATCTBEHHBIH JOCTYm Ui OOYJaroIUXCS C HMHBAIUAHOCTBIO M C
OTpaHMYEHHBIMU BO3MOXKHOCTSIMH 3J0pOBbsl. B Kaxaoi ayguropuu, rie oOydaroTcsi HMHBAIUABl U JIUIA C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMH  3/IOPOBBSI, IIPEAYyCMAaTPUBACTCA COOTBETCTBYIONICE KOJMYECTBO MECT JUI OOYJAIOIUXCS C yIeToM
HapyILICHUH UX 3J0POBbS.

Jlnis ocBOeHHs MUCHUIIIMHBI MHBAIHIAM M JIHLAM C OTPAHUYEHHBIMH BO3MOJKHOCTSMH 3[0pPOBbSl MPENOCTABISETCS AOCTYI K
MEYaTHBIM HCTOYHHMKAM, MMEIOMMMCcS B HaydyHoW OmOimoreke Yenl'Y, ¢ mMOMOIIBIO CrEIMANbHBIX TEXHHYECKUX CPEACTB;
JIOCTYI C TIOMOIIBIO CIICIMANBHBIX TEXHHYECKHX W MPOTPAMMHBIX CPENCTB K 3JEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B
(hopMe dIeKTpOHHOTO TOKYyMEHTa B (hoHIe HaydHOU OnbmnoTekn Yenl'yY win 21eKTpoHHO-ONOIMOTEUHBIX CHCTEMAX.
Y4ebHO-MeToAUYEeCKHe MaTepHanbl Uil OOydaromMXCs U3 4YUCIa HHBAIKAOB M JHMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU
3II0POBBSI TIPEIOCTABIIOTCS B (hOpMax, aJanTHPOBAHHBIX K OTPAHWYCHHSAM HX 3I0POBbS M OCOOCHHOCTSM BOCIIPHATHS
nHpopManuy.

Jlns MHBaNMUAOB M JHIl C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3J0OPOBbSI OCBOCHHE AUCLUILIMHBI MOXET OBITh YaCTUYHO HIIH
MOJHOCTBIO OCYLIECTBIEHO C UCIOIb30BaHUEM AUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTH.

IMpm mpoBemeHMM TPOMEXYTOYHOH AaTTECTAIlMH IO JUCIHUIUIMHE OOYJAIONMMCS C HHBAINAHOCTBIO W C OTPaHWYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBBSI 00ECHEYMBACTCS 110 UX 3asABICHUIO NPEIOCTABICHHE B JOCTYHHOH (opMe B 3aBHCHMOCTH OT HX
UHIUBUIYalbHBIX OCOOCHHOCTEH HMHCTPYKIMHU O MOPSIKE MPOBENECHHUsS MIPOMEXKYTOUYHON aTTECTallUd, OLIEHOYHBIX CPEICTB U
BO3MOXKHOCTH OTBETOB Ha 33/1aHMA (ITMCEMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MHChMEHHO mpudToMm bpairs, ¢
HCIIONIb30BaHUEM YCIIYT aCCHCTEHTA, YCTHO).

ITpu mpoBemeHHM NPOLEAYPH OLEHUBAHUS PE3YNbTATOB OOy4eHHsS HHBANHUAOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
37I0pOBbSI TIPEAYCMAaTPUBACTCSl HCIIOJIB30BaHUE IpefocTaBieHHbIX Yen['Y mnm  COOCTBEHHBIX TEXHHUYECKHX CPEICTB,
HEOOXOAMMBIX MM B CBS3M C WX WHAWBUIYaJBHBIMH OCOOCHHOCTAMH. [Ipm HE0OXOIMMOCTH WHBAIMIAAM H JIHIAM C
OTPaHWYIECHHBIMU BO3MOXHOCTSIMU 3I0POBBSI IIPENOCTABISAETCS JOMONHUTENBHOE BpeMsl IS MOJATOTOBKHM OTBETa Ha 3aJaHUS,
IpoLeaypa OLEHNBAHUS PE3ybTaTOB O0YUEHHUsI O AUCHUILTHHE MOKET IPOBOJUTHCSA B HECKOJIBKO JTAMOB.
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Y4eHbsIM cOBETOM (hU3NIECKOTO aKyabTeTa

ITporokon 3aceqanust Ne 05 ot 26.02.2026

[Ipencenarens YueHOro coBera
(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun
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