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k OIIOIT BO 18.03.01 XUMHNYECKAS TEXHOJIOI' M4,

npoduine XuMudeckas TEXHOJIOTHS HOBBIX MaTepHaloB

Pabouas nporpamma JTUCIUIUTMHEI
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MeToabl McCIe10BAHUS MaTepuajioB

Kadenpa puzndeckoro marepuaaoBe1eHNs

18.03.01 XUMHWYECKAS TEXHOJIOI'A

XuMuuyecKkas TEXHOJIOTHSI HOBBIX MaTepHuajioB

YacoB 1o yuyeOHOMY IUIaHY 252 DopMbI KOHTPOJISI B CEMECTpax:
B TOM UHCJIE: 9K3aMeH 5
ayJIMTOPHBIE 3aHATHS 136 3a4eT C OLEHKOH 6
caMOCTOsITeNbHAs paboTa 44
4acoB Ha KOHTPOJIb 72
Pacnpenesienne 4acoB IHCUUININHBI IO ceMecTPaM
Cemectp
(<Kypc>.<Cemectp Ha 5(3.1) 6 (3.2)
Kypee>) Hroro
Henens 18 18
Bun 3ansaruit vin | pn | vo | pn | yo | pm
Jlexuun 34 |34 |34 |34 (68 |68
JlaGopatopHsbie 34 |34 |17 (17 |51 |51
TIpakTrueckue 17 |17 |17 |17
Hroro ays. 68 |68 |68 |68 136 |136
KonTtakrhas pabora 68 |68 |68 [68 136 |136
Cam. pabora 4 4 40 |40 (44 |44
Yacel Ha KOHTPOJIb 72 |72 72 |72
Hroro 144 1144 |108 [108 |252 (252




ITporpammy cocTaBUiI(1):

KghmH, sedywuii axcnepm, Hvaxkonosa Hamanws Ilasnosna, cmapuuii npenooasamens, 3axaposa Enena Anexcanopoena, xmu, ooyenm,
Hosukoe Anexcandp Unvuu,x.¢p.-m.H., 0oy., Casuenko Enena Cepeeesna

Pabouas mporpaMma AUCIUIUTHHBL

MeTtoabl Mccaea0BaHMS MaTepuajioB

Pa3zpaborana B coorserctBur ¢ OC BO HUTY MUCHUC
o HanpasiieHuto noarotoBku 18.03.01 XUMNYECKAS TEXHOJIOT U4 (npuka3 ot 02.04.2021 r. Ne 119 0.8.)

CocraBiieHa Ha OCHOBaHUU y‘Ie6HOFO IJiaHa:

18.03.01 XUMHWYECKAS TEXHOJIOI'MS, 18.03.01-BXT-25-1.pIX mpoduas XuMudeckas TEXHOJIOTHs HOBBIX MaTEpPHAIOB,
yrBepkaeHHoro YuenbiM coBeroM HUTY MUCHC B cocrase cootBercrytomierr OITOIT BO 30.05.2024, npotokou Ne 4-24

VrBepxnena B cocrase OIIOII BO:

18.03.01 XUMHNYECKA S TEXHOJIOTI'US, npodunp Xumudeckasi TEXHOIOTHS HOBBIX MAaTEPHAJIOB, YTBEPKICHHOW YUeHBIM
cosetoM HUTY MUCHUC 30.05.2024, npotokon Ne 4-24

PaGouas nporpamma o700peHa Ha 3acelaHUuH

Kadenpa ¢puznyeckoro marepuaoBeaeHns

IIpoTokou ot 22.04.2024 ., Ne220.24.2-14

PyxoBonutens noxpasnenenus Capuenko Anexcaniap I'puropreBuy



1. HEJIX OCBOEHUA

11 C(l)OpMPIpOBaTI) KOMIIETCHIIMHU B COOTBETCTBUEC C Tpe60BaHI/I$[MI/I yqe6H0r0 IIJIaHa, a TaK)KEC HAYYUTh OCHOBaAM COBPEMEHHbBIX
Z[H(I)paKL[I/IOHHBIX 1 MUKPOCKOIIMYECKHUX METOAOB UCCIICAOBAHUA MAaTCPHUAJIOB, IOHUMAaHUIO BO3MOYKHOCTEH 3THUX MCTO/Z0B,
HX TOYHOCTH, YYBCTBUTCIIbHOCTH, JIOKAJIbHOCTHU U IPUMEHHUMOCTH C LCJIBIO U3YUCHUS CBA3U MCIKAY COCTAaBOM, CprKTypOﬁ u
CBOWMCTBAMH U KOHTPOJISI Ka4€CTBA MAaTCPHUAJIOB U TCXHOJIOTHICCKUX ITPOLCCCOB UX IMTPOMU3BOACTBA

2. MECTO B CTPYKTYPE OGPA30OBATEJIbHOM ITPOT'PAMMBbI

Briok OI1: [51.0

2.1 TpeGoBaHus K NpeABAPUTEIbHON MOATOTOBKE 00y4al0nIerocs:

2.1.1 |Dusmueckass XuMus

2.1.2 |MaremaTnueckas CTaTHUCTHKA M aHAJIN3 JaHHBIX

2.1.3 |Merozapl MaTeMaTHYeCKON GU3UKU

2.1.4 |VmxeHepHas M KOMIbIOTEpHAs rpaduka

2.1.5 [Onekrporexnuka

2.1.6 |MH(popmaTHKa 1 OCHOBBI HCKYCCTBEHHOTO HHTEIIICKTA

2.1.7 |MaremaTuka

2.1.8 [Teopernueckas MexaHHKa U OCHOBBI TECOPHUH YIPYTOCTH.

2.1.9 |Dusuka
2.1.10 |Kpucrautorpadus
2.1.11 | Xumus

2.1.12 |Ananutuueckas reomerpust

2.2 Jucuunianusl (MOAYJIM) H NPAKTHKH, AJ51 KOTOPBIX 0CBOEHHE JaHHOU TUCHHUILIMHBI (MOAYJIs1) HE00OX0ANMO KaK
npeAlecTBYIONee:

2.2.1 TexHomoruu TI0JIYy4YCHUSI KOMIIO3UIIMOHHBIX MaTCpHaJIOB

2.2.2 |Hopwms! u npasuna opopmnenus BKP

2.2.3 [Merompl 00pabOTKHM CTATUCTHYECKUX JAHHBIX (QHAJM3 TAaHHBIX)

2.2.4  |llpepaumuioMHasi IPaKTUKA AJIs BEITOJIHEHUs BHITYCKHON KBaIH()UKAIMOHHOM paboTh

2.2.5 |MopenupoBaHue XMMUKO-TEXHOJIOTHUECKHX IPOLECCOB

2.2.6 |Teopus xummuyeckoil cBs3H

2.2.7 [Meronsl GU3NKO-XUMHYECKUX HCCIICJOBAHHM

2.2.8 [[loaroroBka Kk mporeype 3aliuThl U 3alUTa BBITYCKHOW KBaJIH()UKAIMOHHON paboThI

2.2.9 |Dusnyeckne cBONCTBA TBEPABIX TEI

2.2.10 [TIpouecchl U anmapaThl XHMHUYECKON TEXHOJIOTHH

2.2.11 |TepmoguHaMuKa CJIOXHBIX CUCTEM

2.2.12 |Du3nko-XUMHsI KOHIACHCHPOBAHHOTO COCTOSHHS

2.2.13 |KoMrmbroTepHbIe METOIBI B (HPU3NICCKON XUMHUH

2.2.14 [Metons! ucciieioBaHNs CTPYKTYPHI M CBOMCTBA KOMIIO3HIIMOHHBIX MAaTepHAIOB

2.2.15 [Odopmienue pe3ynbTaToOB HAYIHOU ACATEIbHOCTH

3. PE3YJIbTATBI OBYYEHMUS 11O JTUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbIMH
KOMIETEHIIMSIMHA

OIIK-2: Cnoco0eH ucnoabp30BaTh MaTeMaTH4ecKue, pu3nuecKkne, PU3NKO-XUMHYECKHe, XHMHYeCKHe MeTOAbI, MPUMEHSTh
3HaHusA GyHIAMEHTAJbHBIX HAYK JJIsl pelIeHHsI 32124 n1podeccHoHAIbHOI 1eATeILHOCTH

3HaTh:

OIIK-2-31 ¢pu3uKy peHTTEHOBCKUX JIydel, 3aKOHBI PAacCEesTHUS HIEKTPOHOM, aTOMOM, KPHCTAJZIOM, 0COOCHHOCTH JU(PAKIIH
PEHTI€HOBCKHUX JIy4deii, 3JIEKTPOHOB 1 HEUTPOHOB Ha KPUCTAJLIE;

OIIK-1: Cnoco0eH u3y4aTb, aHAJIM3UPOBATH, HCMOJIb30BATH MEXaHU3Mbl XUMHYECKHX PeaKIMii, MPOMCXOAALIUX B
TEXHOJIOTHYECKUX MPOIECCAX U OKPYKAIOIEM MHPE, OCHOBBIBASICH HA 3HAHUSX O CTPOEHUH BElIeCTBA, IPUPO/ie XUMUYECKOI
CBSI3U U CBOHCTBAX Pa3JMYHBIX KJIACCOB XUMHYECKHX 3JIeMEHTOB, COeIHHEeHMIi, BelleCTB U MAaTEePHAJIOB, OCYIIECTBJISATh
MO/IeJIMPOBAHUE, AaHAJIN3 U IKCIIEPHUMEHTBI B IeJIAX MPOBEJACHHS 1eTAJbHOI0 MCC/IEIOBAHNSA IS PEeLeHUsI 32124 B
npodeccHoHATBLHON 001acTH

3HaTh:

OI1K-1-32 npunimiel GopMHUPOBAHUS KOHTPACTA B IPOCBEUMBAIOIIEH U PACTPOBOH 3JIEKTPOHHOI MUKPOCKOITUH

OIIK-1-31 OCHOBHYIO TEXHHYECKYIO JOKYMEHTAIHIO, a TAKXKE HOPMBI M CTAaHIAPTHI /151 METOJIOB MCCJICIOBAHHS MAaTEpPHAIOB

OIIK-2: Cnoco0eH ncnoib30BaTh MaTeMaTH4ecKkHe, pusnyeckue, GU3NKo-XuMHYeCKHe, XHMHYeCKHe MeTO/Ibl, IPUMEHSITh
3HaHusA GPYyHIAMEHTAJbHBIX HAYK /ISl pellieHHsI 32124 nNpodeccHoHAIbLHOI 1eATeIbHOCTH

YMeTh:

OI1K-2-Y1 ucnonp3oBaTh 3HaHUS (yHIAMEHTABHBIX OCHOB, TIOJXO/bl © METOBI MATEMATHKH U (GU3UKH, B TPO(ECCHOHATBHOM
JIESITETIbHOCTH, B UHTETPUPOBAHUH UMEIOIINXCS 3HAHUH;

OIIK-1: CnocodeH u3y4aThb, aHAJIU3HPOBATh, HCI0JIL30BATh MEXAHH3Mbl XUMHYECKHX PeaKlMii, IPOUCXOAAIIMX B
TEXHOJOrH4ecKHuX Mpoueccax 1 OKpy KaloleM MHpe, 0CHOBLIBAsICh HA 3HAHUSAX 0 CTPOCHUHU BelIeCTBA, IPHPOAEe XHMHYECKO
CBSI3M H CBOMCTBAX Pa3/IMYHBIX KJIACCOB XHMUYECKHX 3J1eMEHTOB, COeJUHEHUI, BellleCTB H MATePUAJIOB, OCYLIeCTB/IATh
MoOIeTMPOBAaHME, AHAJIU3 M IKCIIePHMEHTHI B 1ieJIAX NPOoBeAeHHUs AeTaIbHOI0 HccIeJ0BaHMsI /151 pelleHus 321a4 B
npogeccuoHAIbHOI 00/1aCTH




YMeTh:

OIIK-1-VY1 miaHMpoBaTh Hay4HbL SKCIIEPUMEHT, C 000CHOBAHUEM BbIOOpA METOOB UCCIIEJOBAHNUS

OI1K-1-Y2 npuMeHsTh NOTy4YCeHHbIC 3HAHUS [T PEHICHUS] MATEPUATIOBEAUECKUX M (PU3NYECKUX 337124 MPO(ECCUOHATBHOM
JIESITeTIbHOCTH TIPH BHIIOJIHEHUH KOMIUIEKCHBIX MEXKIMCIUIUIMHAPHBIX UCCIIEI0OBAHUI

OIIK-2: Cnoco0eH ucnoabp30BaTh MaTeMaTH4YecKue, (pu3ndecKkue, PU3NKO-XUMHYeCKHe, XUMUYeCKHe MeTOAbl, IPUMEHSATh
3HaHHusA PyHIAMEHTAJbHBIX HAYK [JIS PelIeHHsI 32124 NpodeccHoHAIbLHO 1eATeIbHOCTH

Baagern:

OITK-2-B2 HaBbIKaM¥ TOCTAHOBKH M BBIITOJHECHUS (PU3HUYECKUX MCCIICAOBAHUN

OITK-2-B1 HaBbIKaM¥ MOJITOTOBKH JOKYMEHTAIMH, IIPOCKTOB IUIAHOB MPOBEJICHHUS UCCIICIOBAHUI MAaTEPHAJIOB

OIIK-1: Cnoco6eH u3y4aTb, aHATU3UPOBATH, HCIOJH30BATh MEXAHM3MbI XHMHYECKHX PeaKIuii, MPOUCXOAsIIMX B
TEXHOJIOTHYECKHUX NMPOoIeccax H OKPYKAa0IeM MHPe, 0CHOBBIBASICH HA 3HAHHMAX 0 CTPOEHUH BeleCTBA, IPHPOAe X MIMUYECKOil
CBSI3U U CBOHCTBaX Pa3jIMYHBIX KJIACCOB XUMHYECKHX 3JIEMEHTOB, COeITUHEHHI1, BENIECTB U MATEPHAJIOB, OCYIIECTBJISITH
MO/IeJIMPOBAHHE, AHAJIN3 U IKCIEPUMEHTHI B LeJISAX MPOBEACHHS 1eTAJbHOI0 HCCJIEeA0BAHNA A5 PelleHus 3a1a4 B
npogeccnoHaJILHOMN 00J1aCTH

Baagern:

OITK-1-B1 HaBbIKaM¥ COMOCTABJICHHSI PE3YJIbTATOB HCCIICOBAHHIA PA3TUUYHBIMU METOJIAMHU, B TOM YHCJIC METOJIOM MaTeMaTHYECKOTO
Y KOMITBIOTEPHOT'O MOJICIIMPOBAHMS, ¥ OIIBITOM OLICHKHU IOJIYYE€HHBIX PE3YJIbTATOB

4. CTPYKTYPA U COJEPKAHME

Kon
3aHATHS

HaumenoBaHue pa3jiesioB u
TeM /BHJ 3aHATHS/

CemecTp
/ Kypc

Yacos

dopmupyembie
HHIUKATOPBI
KOMIeTeHIHii

Jlutepatypa
U 3J1. pecypchbl

[Ipumeuanue

KM

Boinojn
sieMble
padoTsl

Pa3pnen 1. IlogroroBka K
KOHTPOJBHBIM
MepONpHUSITHSIM H
BBINOJIHSIEMBIM PadoTaM

11

/Cp/

Paznen 2. ®usuka
PEHTreHOBCKHUX Jy4eif

2.1

PentrenoBckue my4m.
CrutomHou 1
XapaKTepUCTUYECKUIH
cIeKTphl. B3anmonelicteue
PEHTI€HOBCKHX JIy4el ¢
BEIIIECTBOM, OCHOBHOH 3aKOH
ocnalIeHusI peHTIT€HOBCKUX
nydeid. /Jlex/

OIIK-2-31

JI1.1J11.2
JI1.3 J11.4J12.3
J12.5J13.1

2.2

YeTpolCTBO PEHTTEHOBCKUX
TpyOOK ¥ anmapaToB. Beioop
U3JIy4eHus u nogoop
¢unbTpoB. CUeTUUKH
PCHTTCHOBCKHX KBAaHTOB.
IIpoBepka 3akoHa ocaabiIeHUs
PEHTI€HOBCKUX JTydel
Marepuaiom. /J1ab/

OIIK-1-V1
OIIK-2-31

JI1.1J11.2
JI1.3 J11.4J12.3
JI2.5713.1

2.3

PaccestHue 211eKTPOHOM,
aTOMOM, KPUCTaJUIOM.
O6parnas pemrerka. O6parHoe
MPOCTPAHCTBO.
IIpexacraBieHre OCHOBHBIX
METOJI0B
PEHTTEHOCTPYKTYPHOTO
aHaIN3a C IIOMOIIBIO HOHSTHUS
OP. Ypasuenus Jlays u Bynbd
-Bperra. /Jlex/

OIIK-2-31

JI1.1J11.2
JI1.3 J11.4J12.3
J12.5J13.1

2.4

HurerpanbHas
WHTECHCHBHOCTD
UHTEp(EPEHIMOHHBIX
MakcuMOB. Pacuet
MHTEHCHBHOCTHU B paMKax
KMHEMAaTH4ECKOT O
npubmkenus. /Jlex/

OIIK-2-31

J1.1J11.2
JI1.3
JI1.4J12.5J13.1

2.5

TeopeTnueckuii pacueT
OTHOCHUTEJIbHOM
HHTEHCUBHOCTH /J1ab/

OIIK-1-V1
OIIK-2-31

J1.1J11.2
JI1.3
JI1.4J12.1J13.1




2.6  |BromonHeHHe 1oMamIHero OIIK-1-Y2 J1.1
3ananus "Pacuer Gera JI1.2J12.5J13.1
¢dueTpa" /Cp/

2.7  |lloxroroBka K KOHTPOIBHOH OIIK-2-31 OIIK | JI1.1J11.2 KM1
padote Nel mo Teme "®duzuka -2-V1 JI1.3 J11.4J12.1
penTrenosckux sydeit" /Cp/ J12.3 J12.5]13.1

33
Pazgean 3.
PenTrenocTpykTypHbIii
aHaJIn3

3.1  |IIpuHIUIEI OIpeACIICHUS OIIK-2-31 OIIK | JI1.1JI11.2
KPUCTAJUTMYECKOHN CTPYKTYPBI -2-V1 JI1.3 J11.4J12.1
10 pEHTIeHOrpaMMe J12.5J13.1
MOJMKPUCTAIIIA.

Omnpenenenue GopMsl U
pa3MepoB AIEeMEHTapHON
a4yeliku. [Ipennznonnoe
oIpezeeHne mepruoaa
peuterku /JIex/

3.2  |PentrenoBckuii ¢a3oBblil OIIK-1-Y2 JI1.1J11.2
aHanus. /Jlex/ JI1.3 J11.4J12.1

J12.3 J12.5J13.1
€

3.3 AHanu3 TBepbIX paCTBOPOB: OIIK-1-Y2 JI.1J11.2
orpeJiesiCHHEe THIIA 1 OIIK-2-B2 JI1.3
KOHIIEHTPALUU TBEPAOrO JI1.4J12.5J13.1
pacTBOpa, MOCTPOSHUE
TPaHMIIBI PACTBOPUMOCTH B
JBYXKOM-TIOHEHTHOH CHCTEME.

VropsiioucHHbIE TBEP/IbIC
pacTBOpBL. AHaIIM3 pacmanga
HEPEChIICHHBIX TBEPIBIX
pacTBOpOB. AHAIH3
PEHTreHOrpaMMBbI 3aKaJeHHON
crany. /Jlex/

3.4  |Ananu3 ne)exToB MO OIlK-1-V1 JI.1J11.2
yumpenuto P.JL. OIIK-1-Y2  [JI1.3 JI1.4J13.1
Penrtrenorpaduieckoe
OIIpeeNeHne OCTaTOUHBIX
HanpsHKeHHH. AHAJIH3
MPOLECCOB, MPOUCXOISIINX
TIpU HarpeBe
neOpMUPOBAHHBIX
Matepuaios. /JIex/

3.5 OCHOBHBIE BUIBI OIIK-1-V1 JI1.1 J11.2
MPENMYIIIECTBEHHBIX OIIK-1-Y2 JIL.3
opueHTUpoBOK. Onucanue u JI1.4J12.3J13.1
aHaJIN3 TEKCTYPHI C IOMOIIBIO
MPSIMBIX MTOJIFOCHBIX (BHUTYD.

IToctpoenue u ananus
00paTHBIX MOJIOCHBIX GUTYD.
/J1ex/

3.6  |PeHTreHOCHEKTpaNBHBIH OIIK-1-Y2 JIL.1J11.2

ananus /JIex/ OIIK-2-31 JI1.3
JI1.4J12.5J13.1

3.7  |M3yueHue peHTTEHOBCKOH OIIK-1-Y2 JI1.1J11.2
kamepsl PKCO st OIIK-2-B2 JI1.3 JI1.4J13.1
WCCIIEI0OBAHMSI HETTOIBIIKHBIX
MOHOKPHCTAJIJIOB U
oIpeeieHHe OPUSHTHUPOBKU
MOHOKpPHCTAIJIA 110
naysrpamme. /J1a6/

3.8 NuaunupoBanue TuHUMA OIIK-1-Y2 JI1.1 J11.2
IU(GPAKTOrPaMMBI OT JI1.3 J11.4J12.1
MOJNUKPUCTAIIIOB KyOHUECKOM J12.3J13.1
CHHTOHHU U OIIpeJieIICHIE
nepuoja pemetrku. /J1ad/

3.9 |[locrpoeHne rpaHuIbl OIlK-1-Y2 JI.1J11.2
pPacTBOPUMOCTH METOIOM OIIK-2-31 J1.3
MIPEIM3HOHHOTO ONPEAeICHIs JI1.4J12.5J13.1




nepuooB penierku. /J1ab/

3.10 |OmnpenencHue MIOTHOCTH U OIIK-1-¥2 JI1.1J11.2
XapakTepa pacnpe-AaeneHus OIlK-2-31 JI1.3
JIUCIIOKAIUH 110 YIINPEHUIO JI1.4J12.3J13.1
PEHTTEeHOB-CKHX JINHUHT
(MeTon anmpoKCHUMaIuHg).

/J1ab/

3.11 |IlocTpoeHHe MPsSMBIX OIIK-1-Y2 J1.1J11.2
HOMIOCHBIX GUTyp OIIK-2-31 JI1.3 J11.4J12.3
MOJINKPHUCTAILIA C JI2.5J13.1
KpUCTAIOTpaduuecKuit
TEKCTYpPO# U 6€3 TEKCTYpHI.

/J1ab/

3.12 |PenrtreHoBckuit OIIK-1-Y2 JI1.1J11.2
qudpakromerp. OnpeneneHue OIIK-2-31 J1.3
(ha3zel o AuppakTorpaMme JI1.4712.1J13.1
nonukpucrauia. /J1ad/ 3132

3.13 |AHanm3 akcHaTbHOM OIIK-1-V1 JI1.1J11.2
TeKcTypbl /J1ab/ OIIK-1-Y2  |JI1.3 J11.4J12.3

JI12.5J13.1

3.14 [H3yuenue pabOTHI TEKCTYp- OIlK-1-V1 JI.1J11.2
mudpakromerpa. [loctpoenue OIIK-1-Y2  [JI1.3 JI1.4J12.1
MPSIMO¥ TIOJTIFOCHOM (DUTYPBI U JI2.3 JI2.5J13.1
aHaJIN3 TEKCTYpPbI IPOKATKH.

/J1ab/

3.15 [HccnenoBanue cyOCTpYKTYpHI OIIK-1-Y1 JI.1J11.2
ne(OPMUPOBAHHOTO U OIlK-1-Y2  [J11.3 JI1.4J12.3
OTOXKEHHOTI'0 METaJljIa 1o JI2.5J13.1
YIIUPEHHUIO PEHTI€HOBCKUX
nuHui. OcoOeHHOCTH
U3y4EHHS TOHKOH CTPYKTYPBI
HaHOMaTepuanos. /J1a6/

3.16 |Omnpenenenue ocTaTOYHBIX OIIK-1-Y1 JI.1J11.2
HaATPSDKEHUH METOIOM OIIK-1-V2 JI1.3 J11.4J12.3
“sin2¥”.  /J1a6/ JI12.5J13.1

3.17 |BblnoaHeHue JOMAIIHEro OIIK-1-Y2 JI1.2 JI1.3 P2
3ananus "KauecTBeHHBIN OIlK-2-Y1 JI1.4J12.1J13.1
(azosbrit ananuz" /Cp/ JI3.2

2132

3.18 [[ToaroroBka K KOHTPOJIBHOM OIlK-2-31 JIT.1J11.2 KM2
pabote 2 1o Teme JI.3
"PeHTreHoCTpyKTypHBII JI1.4J12.1J13.1
ananus" /Cp/

Paznen 4. OcHoBbI
3JIEKTPOHOTPaQ UM U
HelTpoHorpaduu

4.1 |OcoGennoctu nudpaxkuuu OIIK-1-V1 JI1.1J11.2
3JIEKTPOHOB U HEUTPOHOB Ha OIIK-2-31 OIIK JIL.3
kpuctauie. /JIex/ -1-B1 JI1.4J12.5J13.1

4.2 OCOOEHHOCTH U3YYEHHS OIIK-1-V1 JIL.1J11.2
CTPYKTYpHO-(a30BOro OIIK-1-B1 JI1.3
COCTOSIHUSI IOBEPXHOCTHOTO OIIK-2-31 JI1.4J12.5J13.1
CJIOS MaTePHAJIOB.

Hepaspymraromuii KOHTpOIIb €
MOMOIIBIO TU(PAKIIMOHHBIX
MeTonos /JIex/

4.3 Omnpenenenre MoI0KEHUs OIIK-1-V1 JI1.2J12.5J13.1
BOJOPOJa B CTPYKType OIlK-2-31
THIPHIIOB 10
HelTpoHorpamme. /J1ab/

Paznea 5. IlpocBeunBaromast
3JIeKTPOHHAS] MUKPOCKOMHUS

5.1 |IIpuHnMnuanbHas ONTHYECKAs OIIK-2-31 JI1.1J11.2
CXeMa MIPOCBEYHBAIOIIETO JI1.3
3JIEKTPOHHOTO MUKPOCKOTIA JI1.4J12.4J13.1

(IISM). ®opmupoBaHue
n3obpaxenus B [[OM u
OCHOBHBIE PEXKUMBI PabOTHI
npubopa. Pazpemaromas
cnocobnocts [1OM. /Jlex/




5.2 |Tumnsl kouTpacros B [I1DM 2 OIIK-1-32 OIIK | JI1.1J11.2
(xoHTpacT Ha aMOP(HBIX U -2-31 J1.3
KpUCTAJUTMYECKUX MaTe- JI1.4J12.4J13.1
pHanax: aMIUTUTYIHBIA U
(hazoBebrit koHTpact). [IpsimMoe
u300pakeHue
KPUCTAJUTMYECKON PEIIETKH.

/J1ex/

5.3 |OcHOBBI KHHEMAaTHIECKOH 8 OIIK-1-32 OIIK | JI1.1JI1.2
Teopuu JUGPaKIUOHHOIO -1-V2 OIIK-2- J1.3
KOHTpAcTa. 31 OIIK-2-V1 |JI1.4J12.4J13.1
Konrpacr B n300pakeHnn
COBEPIIIEHHOTO KPUCTAILIA.

KoHTpacT Ha KpucTamiax ¢
nedexramu. Habnronenue
JeheKTOB YIIaKOBKH M TPAHUII
3epeH.

Konrpacr B u306pakeHnn
TeTepPOreHHBIX CTPYKTYP:
e opMaIMOHHBII
MaTPUYHBIN KOHTPACT,
9KCTUHKIMOHHBIA KOHTPACT.
KonTtpact B n3o0paxeHuu
TeTepOreHHBIX CTPYKTYP:
OpHUEHTAIIMOHHBIA KOHTPACT,
KOHTPACT THIIa TI0JIOC
CMEIeHHUs1, KOHTPACT THIA
Myapa, abCopOIHOH-HBIN
KOHTpacT. /JIex/

5.4  |OcHOBBI TUHAMHYIECKOH 2 OIIK-1-V1 JI1.1J11.2
Teopuu paccesHus /Jlex/ OIIK-2-31 OIIK [JI1.3 JI1.4J13.1

-2-B2

5.5  |IIpuroroBieHHe OOBEKTOB U 4 OIlK-1-V1 JI.1J11.2

ux npocMotp B IIOM. /JIab/ OIIK-2-B2  |JI1.3 J11.4J13.1
OIIK-2-V1

5.6  |Pacuer 31eKTpOHOrpaMMBbI 4 OIlK-1-Y2 JI.1J11.2
nmonukpucrama. Pacder OIlK-2-31 JI1.3 J11.4J13.1
3JIEKTPOHOTPAMMBI
MOHOKpHcTasia. /J1a6/

5.7 Omnpenenenre TOMIUHBL 2 OIIK-1-V2 JI1.1 JI1.2
¢ombru. /J1ad/ OIIK-2-31 OIIK [JI1.3 JI1.4J13.1

-1-B1

5.8 AHanu3 IOTHOCTH 3 OIlK-1-Y2 JIT.1J11.2
JIUCITOKAIUH 110 3JIEKTPOHHO- OIIK-2-31 JI1.3
MHUKPOCKOITUYECKOMY JI1.4J12.4J13.1
n300paxenuto. /J1ab/

5.9 Bo3morxkHOCTH COBpEMEHHBIX 4 OIlK-1-Y2 JIT.1J11.2
MHKPOCKOIOB. 3HAKOMCTBO C OIIK-1-V1 JI1.3
YCTPOHCTBOM U paboTOi OIIK-1-B1 JI1.4J12.4J13.1
TIOM. /TIp/

5.10 |[oaroToBka K MPaKTHYECKUM 10 OIIK-1-V1 JIL.1J11.2
1 1a00paTOPHBIM 3aHATHSIM. OIlK-2-31 JI1.3 J11.4J13.1
TloaroroBka 1 3anuTe
nabopatopHbIX paboT Mo
pazaeny "TIOM" /Cp/

5.11 [[ToaroroBka K KOHTPOJIBHOM 4 OIIK-1-32 OIIK | JI1.1JI1.2 KM3
pabote 1 mo Teme "[1OM" /Cp/ -1-V1 OIIK-1- [JI1.3 JI1.4J13.1

VY2 OIK-2-31

5.12 |BbinosHEHHE TOMAIIIHETO 1 OIlK-1-Y2 JIT.1J11.2 P3
3amanus "[locTpoenne JI1.3 JI1.4J13.1
TOUYEYHOH AJIEKTPOHOTrPaMMbl"”

/Cp/

Paznen 6. PactpoBast
3JIEKTPOHHAsi MUKPOCKOMHUS
H PEeHTIeHOCNeKTPAIbHBIN
MHKPOAHAJIN3

6.1  |IIpuHIUI pacTpoBOif 2 OIIK-1-32 OIIK | JIL.1 JI1.2
(cxaHupytoei ) -1-V1 OIIK-2- JI1.3
MUKPOCKOIHU. 31 OIIK-2-B2 |JI1.4J12.2J13.1
[IpuHIMIMANbHAS ONTHYECKAS OIlK-2-V1




CXeMa pacTpoBOTO
Mukpockona (POM).
[Mony4enue n300pakeHuUsI.
/Jlex/

6.2

Bunsr kontpacra B POM:
KOHTPACT BO BTOPHYHBIX
3JIeKTpoHax (Tororpadus
MIOBEPXHOCTH), B 00paTHO
paccestHHBIX («OTPaKEHHBIX)
3NIEKTPOHAX (HEOJHOPOIHOCTD
3JIEMEHTHOTO COCTaBa), B
XapaKTepUCTUIECKOM
PEHTTEHOBCKOM M3ITy4EeHHH
(pacnpeneneHne XUMUYECKUX
31eMeHTOB). Pa3perienue
POM B pa3uuHbIX OTBETHBIX
curganax. /Jlex/

OIIK-1-32 OIIK
-1-¥1 OIIK-1-
V2 OIIK-2-31

J1.1J11.2
J1.3
JI1.4J12.2J13.1

6.3

AHanau3 3JIeMEHTHOT'O COCTaBa
MaTepHaja B MUKpOOObEMe ¢
MTOMOIIIBIO DJIEKTPOHHO-
CHEKTPOCKOIIMYECKUX
METOJIOB.
PentrenocnexrpanbHbIi
MHUKpOAHaJIN3, KaueCTBEHHBIN
M KOJIMYECTBEHHBIN aHAIU3.
/JIex/

OIIK-1-32 OIIK
-1-¥1 OIIK-1-
V2 OIIK-2-31

J1.1J11.2
J1.3
JI1.4J12.2J13.1

6.4

IpuroToBieHHe 0OBEKTOB U
ux npocMotp B POM. /JIa6/

OIIK-1-32 OIIK
-1-¥1 OIIK-2-
B2

JI1.1J11.2
JI1.3
JI1.4J12.2J13.1

6.5

3HaKOMCTBO C YCTPOHCTBOM U
pabotoit POM.3HaKoOMCTBO ¢
yCTpOHCTBOM U paboToit POM
-MuKpoaHanu3saropa /I1p/

OIIK-1-32 OIIK
-2-31 OIIK-2-
Vi

JI1.1J11.2
JI1.3
JI1.4J12.2J13.1

6.6

TTonroToBka K MpaKTHYECKUM
1 JTaOOPaTOPHBIM 3aHSITHSIM.
TToaroroBka k 3amure
nabopaTopHbIX paboT Mo
pasneny "POM" /Cp/

10

OIIK-1-32 OIIK
-2-31 OIIK-2-
Vi

JI1.1J11.2
JI1.3 J11.4J13.1

6.7

Brinmonnenune nomamrnero
3a7aHus
"MUKpPOpPEHTTE€HOCTIEKTPAIbH
piii anamus" /Cp/

OIIK-2-V1

JI1.1J11.2
JI1.3 J11.4J13.1
JI3.2

P4

6.8

IToaroroBka Kk KOHTPOJIbHOU
pabore 2 o Teme "POM" /Cp/

OIIK-1-32 OIIK
-2-31

JI1.1J11.2
JI1.3 J11.4J13.1

KM6

Pa3zgen 7. AtomHO-cHJI0Bast
MHMKPOCKOMUSI

7.1

OCHOBHbIE IPUHIUIIBI
(dhopMupoBaHHs H300paKEHHS.
VYBenuueHue , pazpelicHue,
abeppanmu. CoBpeMeHHOE
00opynoBaHKE AJIsl ATOMHO-
CHJIOBOH MUKPOCKOIIHH.
BosmorxknocTn aTomMHO-
CHJIOBOH MHUKPOCKOIIUH B
UCCIIEAOBaHUH CTPYKTYPHI
Marepuaios. /JIex/

OIIK-1-32 OIIK
-1-¥2 OIIK-2-
31 OIIK-2-V1

JI2.2J12.4
33

7.2

3HAKOMCTBO C YCTPOHCTBOM H
paboToit aTOMHO-CHUIIOBOTO
Mmukpockona. /TIp/

OIIK-1-31 OIIK
-2-B2

1.4
33

Paznen 8. OcHoOBBI
CIEKTPOCKONMYECKUX
meTonoB (JOC, POIC,
BHUMC)

8.1

OCHOBHBIE IPUHIUIIBI 0)KE-
SJIEKTPOHHON CIIEKTPOCKOIINH,
PEHTTEHOBCKOM
(hOTO3NEKTPOHHOM
CHEKTPOCKOIINHU U Macc-
CHEKTPOMETPUS BTOPUUHBIX
noHoB. Mudopmarmonnsie

OIIK-1-32 OIIK
-1-V1 OIIK-2-
31

J1.1J11.2
JI1.3 J11.4J13.1




BO3MOKHOCTH
CIIEKTPOCKONUYECKHX
METO/IOB OIPEICICHUS
3JIEKTPOHHOrO cocrasa. /JIex/

8.2

Oxe- JIeKTpOHHAS U
PEHTTEHOBCKAs
(hoTo3NeKTpOHHAS
CIEKTPOCKOITUH, Macc-
CIEKTPOMETPHS BTOPUIHBIX
noHos. /I1p/

OIIK-1-Y1 J1.1J11.2

JI1.3 J11.4J13.1

8.3

IToAroToBKa K MPAKTHIECKOMY
3aHATHIO TI0 pasneny. /Cp/

OIIK-1-V1 J1.1J11.2
JI1.3 J11.4J13.1

33

8.4

[ToaroroBka K KOHTPOJIBHOM
pabote 3 "[IpumeHeHue
T(PaKIIK PEHTTeHOBKUX
JTy4eil, TEIIOBBIX HEUTPOHOB
1 OBICTPBIX JJIEKTPOHOB /IS
peeHus
MaTepHaIoOBEIIEeCKHX 3a1ad’".
/Cp/

OIIK-1-31 OIIK
-1-32 OIIK-1-
VY1 OIIK-1-¥2

OIIK-1-B1
OIIK-2-31

J1.1J11.2
JI1.3 J11.4J13.1
33

S. POHJ OHEHOYHBIX MATEPUAJIOB

5.1. KonTtpoJibHbie MeponpusTus (KOHTPOJIbHAsI paboTa, TeCT, KOJUIOKBUYM, JK3aMeH U T.I), BONPOCHI JJIsl CAMOCTOSITeIbHOI

NOJAr0TOBKHU
Kon KonTtponsHoe Tpoepscmbie
KM MepomprsTHe HHIIMKATOPBL Bompocs! a1t MOATOTOBKH
KOMIIETEHIIUI
KM1 Konrponbnas pabota 1|OIIK-2-31
duznka 1.1. Ilpupona u cBO¥CTBa PEHTTEHOBCKUX JTyUeH, HX MOIyICHHE U
PEHTTCHOBCKUX JTy4eil” perucrpanus.
1.2. SIBnenus, compoBOKAAIOITNE MPOXOKICHIE PEHTTEHOBCKUX ITydei
yepes BeIEeCTBO: ocnatieHue, (POoTONIEKTPHIECKOE OTTIOMECHUE,
paccesiHue.
1.3 Hcnionb30BaHUE 3aKOHOMEPHOCTEH 0cnabIeH s IPOHUKAIOIINX
W3JTY4eHUH B PEHTI€HOBCKOI U raMMa-neeKTOCKOIHH.
KM2 Konrponbnas pabota 2|OIIK-2-31;0IIK-2-  [2.1. KadecTBeHHBIH U KOJIMYECTBEHHbIH (ha30BbIil aHATIN3:
"PentrenoctpykrypH |VY1 - Ha YeM OCHOBaH aHaIln3
b1 ananuz" - YyBCTBUTEJIBHOCTh U TOYHOCTb, ()aKTOPHI, ONPEIEIISIOIINE
qyBCTBUTEIHFHOCTD
- OCHOBHBIE METO/IbI KOJINUECTBEHHOT O (pa30BOro aHanusa
2.2 TBepasie pacTBOPHI
- OCHOBHBIE THITBI TBEPIBIX PACTBOPOB
- U3MEHCHUE B CTPYKType MaTepuaia npu o0pa3oBaHUU TBEPIOTO
pacTtBopa
- 3aKoH Berapna
- I3MEHEHUsI Ha pEHTIeHOTpaMMe IpH 00pa30BaHUU TBEPABIX PACTBOPOB
- olpezieNieHre KOHIEHTPALMK TBEPJOTo PacTBOpa M0 PEHTIeHOrpaMMe
- peHTreHorpaduyeckoe onpeaeseHre THIIa TBEPIOro pacTBOpa
2.3 PeHnTreHoaHann3 MakpoHanpsKeHuH
- YTO TAKOE MaKPOHAMPSHKECHHS
- U3MEHCHUS Ha PEHTTeHOTrpaMMe NIPH HAIN4UK B 00pasie
MaKpOHAINPSHKSHUH
- peHTreHorpaduuecKoe onpeaeseHne ynpyrux aedpopmannii B oopasie
- METOJ «Siny»
2.4 PeHTreHoaHaIN3 TEKCTYP
- ONIpeZIeIeHHEe U OCHOBHBIC BHIIBI TEKCTYP
- IPUMEPHI 3alIMCH OPUEHTUPOBOK
- W3MEHEHUs Ha PEHTTEHOTpaMMe MPH HAIUYUK B 00pa3le TeKCTYPhI
- IpsiMasi oJtocHas gurypa
2.5 Ananu3 npoGuisl peHTTEHOBCKOW JTIMHUHU
- OCHOBHBIEC IPUUMHBI (PU3UIECKOTO YIIHUPESHUS
- DKCTIEPUMEHTAIBEHOE OTIpeeieHIe GH3MIECKOr0 YITUPEHUS
- TEOMETPUYECKOE YIIUPEHUE, TpeOOBaHHE K ITATOHY
KM3 Konrponpnas padora |OITK-1-32;0I1K-2-31 |- ocHOBHbIE XapakTepuctuku [1OM

"HSM"

- O6pas3up! 11 uccnepoBanus B [IDM

- OCHOBHBIE pe:KUMBI paboTsl [IOM

- OCHOBHBIE 33J]a4H, pelaeMble IPOCBEYHBAIOIEH JIEKTPOHHON
MHKPOCKOTIHEH.




KM4 Konrponbnas padora |OITK-2-31;0I1K-1- |- ocHOBHbIE XapaKTepucTuku POM
"POM" B1;0I1K-1-32 - o0pa31pl 418 uccaenosanus B POM
- OCHOBHBIE Pe)KUMBI paboTl POM
- OCHOBHBIE 33/1a4U, PelIacMble PaCTPOBOM IEKTPOHHOM
MHKPOCKOTIHEH.
KM5 KontponbHas pabora [OIIK-1-V1;0IIK-1- |- cpaBHUTeNIbHAs XapaKTEPUCTUKA PEHTTEHOBCKOM U JIEKTPOHHOM
"[IpumeHeHne B1;0IIK-2-31;0I1K- |mudpaxipm
T paKIuu 2-V1 - U3y4CHUE JICHAPUTHON JTMKBAlMK M XUMIYECKOI HEOJTHOPOXHOCTH
PEHTTEHOBKUX JTy4ei, - ACCIICIOBAHNE IPUYUH KOPPO3UHU TPYO U3 TEIIOCTOMKON CTaNH.
TETUIOBBIX HEHTPOHOB - KOMIUIEKCHOE HCCJIEI0BAHHE MHOTOCIIOMHOTO IOKPBITHS.
1 OBICTPBIX - M3y4eHne KOMIO3UIIMOHHOTO MaTepuaa.
3JIEKTPOHOB IS - OnpezeneHne KpUCTAUTHYIECKol cTpyKTyphl coenunerns Me(H,N,C)
pelieHus - OCcOOCHHOCTH M3YYEHUSI CTPYKTYPHO-()a30BOr0 COCTOSHHUS
MaTepHaIOBETYSCKIX IIOBEPXHOCTHOTO CJI0SI MaTE€PUAJIOB.
3amayq". - Hepaspymmaroniuii KOHTpOJIb C TOMOIIBI0 TU(PPAKIIUOHHBIX METOIOB.
KM6 DK3aMeH OIIK-1-31;0I1K-1-  |PentreHoBckue ny4n. CIUIOIIHON M XapaKTEPUCTHUECKHIA CIICKTPBI.

32;0I1K-1-Y1;0I1K-
1-V2;0IIK-1-
B1;0I1K-2-31;0IIK-
2-V1;0IIK-2-
B1;0I1K-2-B2

(3amaua: M306pa3uth BUj CIIEKTPOB, UCILyCKAEMbIX PEHTTCHOBCKOM
TPYOKOH IIpU Pa3IHMYHBIX YCKOPSIOIIMX HAPSDKSHHUSIX )
B3aumopeiicTBie peHTTEHOBCKUX JIy4el ¢ BEIIECTBOM, OCHOBHOMH 3aKOH
ociabIeHus PEHTTeHOBCKUX JTydeH.

PaccesiHue 2J1€KTPOHOM, aTOMOM, KPHCTAILIOM.

Obparnas pemerka. O0patHoe npoctpancTBo. (3agaya: 1o HyseBO#
IUIOCKOM CeTKU 00paTHOM pelIeTKy KyOuuecKoro KpucTania
OTIPEJICIIUTh UH/IEKCHI y3JI0B, MHCKCHI OCH 30HbI)

ITpencTaBieHre OCHOBHBIX METOJIOB PEHTT€HOCTPYKTYPHOTO aHaJIM3a C
romo1ipo noHsTus OP.

VYpasuenus Jlay> u Bynsd-bperra.

VHTEeHCUBHOCTD PEHTI€HOBCKUX MAaKCUMOB. MHOXKHTEIN
nHTeHcUuBHOCTH. (3agaya: TeopeTnueckuil pacueT OTHOCUTEIIBLHOM
HWHTEHCUBHOCTH)

ITpuHIUNE] ONIpeAeneHNs KpUCTAINYECKOI CTPYKTYPhI IO
peHTreHorpamMMe rmoiukprcTamia. OnpeaeneHue GopMbl 1 pa3MepoB
aseMeHTapHoH sueliku. (3anaua: MHauupoBanye JIMHUHA
I(HPaKTOrpaMMBl OT HOIMKPUCTAINIOB KYOMYECKOH CHHTOHUH U
OIIpeZeNIeHNe NIePUOa PEIIETKN)

[Ipenu3noHHOE OMpeieNieHne Meproia peIeTKH

@Da30BbIi pEHTT€HOCTPYKTYPHBIH aHaNnN3 (Ka4eCTBEHHbIH U
KOJIMYECTBEHHBIH) DaKkTOPbI, ONpPEASIAIOINE YyBCTBUTEILHOCTS.
(3amaua: OmpezneneHue BEMIECTBa IO AU(PPAKTOrpaMMe ITOTHKPHUCTAIIIA)
AHanu3 TBEpJBIX PaCTBOPOB: ONpPEEICHIE TUIIA U KOHLICHTPALIUU
TBEPJIOTO PacTBOPA.

(3apmaua: ompezneneHue TUMa TBEPIOTO PacTBOPA, ONPEAEICHHUE
KOHIIEHTPAIMH PACTBOPEHHOI'O KOMIIOHEHTA)

IMocTpoenue rpaHuIbl pACTBOPUMOCTH B IBYXKOMIIOHEHTHOH CUCTEME.
VYropsioueHHbIe TBEPIbIE PacTBOPEL. PeHTreHorpaduueckoe
OIIpeZeNICHHE CTETICHH JAJILHETO MOPSIIKa.

AHanu3 pacraja MnepechleHHbIX TBEPIbIX PaCTBOPOB.

AHanu3 peHTreHOrPaMMBbI 3aKaJeHHOM CTanu.

Amnanus nedexros no yumpenuto P.JI. (3amaya: Onpenenenue
IUVIOTHOCTH U XapakTepa paciupeiesICHUs JUCIOKALUi 0 YIIUPEHUIO
PEHTI'€HOBCKHX JIMHUH)

PenrtreHorpaduueckoe onpeaeneHre 0CTaTOYHBIX HanpsbkeHuH. MeTton
“sin29y”.

OcHOBHBIE BUIbI IPEUMYIIIECTBEHHBIX OPHEHTUPOBOK. OnHcanue u
aHaJIN3 TEKCTYPBI C TOMOIIBIO MPSIMBIX MOMOCHBIX GuUryp. (3agaya:
IMocTpoenue mpsMoi MOMIOCHOH (HUTYphI U aHATH3 [0 HEH
OrpaHHYEHHOM TeKCTyphl). [locTpoeHne 1 aHam3 0OpaTHBIX TOIIOCHBIX
¢buryp.

HeiitpoHorpadus (MICTOYHUK HEHTPOHOB, 00pa3IIbI AJIsl UCCIIECAOBAHUS,
pelaeMble 331a4u, IPEUMYIIECTBA U HEJOCTATKH METOa)
OnexrpoHorpadus (ypaBHEHUE AUPPAKIIMU B DIIEKTPOHOTpaduH,
CTPOCHHE AIIEKTpOHOTpada, CriocoObl CheMKH, BH]I 3JICKTPOHOTPAMMBI
JUIS TIOJIMKPHUCTAJIIIAa ¥ MOHOKPHUCTAJLIA, OCHOBHBIE 3a]1a4H )

5.2. Ilepeuenn padoT, BHINOJIHSIEM

pIX N0 Jucuuiiiune (Kypcosasi pa6ora, Kypcosoii npoekrt, PI'P, Pedepat, JIP, IIP 1 T1.11.)

Kox Hassarue IIposepsiembie
paboTsi paboThi HHJMKATOPBL CopneprxaHue paboTbl
KOMIIeTEHIIIH
P1 JIOMAIIIHEEe 3a/JaHKe OIIK-2-31;0I1K-2- Jist TaHHOTO M3TYYEHHUS paCUUTATh TOJIIKMHY OeTa puiIbTpa 3aJaHHON
"Pacuer Oera V1;0IIK-2-B2 KpaTHOCTH
¢dubTpa
P2 JIOMAIIIHEE 33JaHHe OIIK-2-31;0I1K-2- V1|ITo nudpakTorpamMme HOJHKPHCTAIIA C H3BECTHBIM XUMHUYECKUM




"KauecTBeHHBII COCTaBOB OIPECIUTh (a30BbIid COCTaB
(a3oBb1il aHaIM3"

P3 JIOMaIllHee 3a/1aHne OIIK-2-31;0I1K-2- Y1115 MOHOKpHCTAIJIA W3BECTHOH CHHTOHUU MTOCTPOUTH TEOPETHUECKYIO
"ITocTpoeHue IEKTPOHOIPAMMY C 3aJJaHHOH OCBIO 30HBI.

TOYEHHOU
3JIEKTPOHOTPaMMbI"

P4 JTIOMAIIIHEEe 3a/JaHKe OIIK-2-31;0I1K-2- Y1 |Omnpenenutb XUMUYECKHiT cocTaB 0Opasiia
"MUKpOpPEHTIeHOCIIE
KTpaJIbHbIH aHaIu3"

5.3. OueHo4YHbIE MATEPHAJIBI, HCIIOJIb3YeMble /ISl IK3aMeHa (0HJIeThl, TeCThI U T.I1.)

B 5 cemecTpe npeaycMOTpeH 3K3aMeH, IIPOXO LU B TICbMEHHOH (opMe.
DK3aMEeHAIIMOHHBIH OUIIET COCTOUT M3 33/1a4.
MakeT 9K3aMEHAllMOHHOI0 OuJieTa IPUBEAEH B IIPHIOKEHUU.

5.4. MeToauKa OLIEHKH OCBOEHUsI AUCHMIJIMHBI (MoayJisi, npakTuku. HUP)

B 5 cemectpe mo xypcy npeaycMOTpeH 9K3aMeH, B 6 ceMecTpe - 3a4eT ¢ OI[EHKOH.

3ayeT ¢ OLEHKOH MPOCTABIISIETCS HA OCHOBE OLIEHOK TEKYILEro KOHTPOJIS.

OO0yyaromuiics T0HKEH BBIIOIHUTE BCE MIPAKTHUECKUE U CAMOCTOSITENIbHbIE paOOTHI, YKa3aHHBIE B TaHHOM pasJele.

[Ikana oneHNBaHUS 3HAHUI 00yUaIOIINXCS:

OrneHka «OTINIHO»

— o0y4aronuics noxkasplBaeT riy0oKue, HCYEPIBIBAIOIIUE 3HAHU B 00beMe IPOHACHHON POrpaMMBbl, YBEPEHHO JICHCTBYET 1O
MIPUMEHEHUIO MOTYYSHHBIX 3HAHUH Ha PaKTHKE, TPAMOTHO M JIOTHIECKH CTPOHHO H3JIaraeT MaTepuaj IpH OTBETe, yMeeT
(hopMynupoBaTh BHIBOJBI U3 U3JI0)KEHHOTO TEOPETHYECKOTO MaTepHaia, 3HaeT JOTOIHUTEIHLHO PEKOMEH/I0BAHHYIO JIUTEPATYPY.
OrneHka «X0poIIo»

— 00y4aroLHiics MOKa3bIBAET TBEP/bIC U JOCTATOUHO IOJIHBIE 3HAHHUS B 00beMe NPOUICHHON ITPOrpaMMBl, OITyCKaeT HE3HAYUTEIbHbIC
OIIMOKY TP OCBEIEHNH 33aHHBIX BOIIPOCOB, IPABHJILHO JEHCTBYET IO MPUMEHEHHUIO 3HaHUI HA MTPAKTHKE, YETKO U3JIaraer
MaTepHall.

Or1eHKa «yIOBIETBOPHTEIHHOY»

— oOyyarommuiics MoKa3pIBaeT 3HAHKS B 00beMe IPOHICHHON IPOrpaMMBl, OTBETHI U3JIaraeT XOTs U ¢ OIINOKaMH, HO YyBEPEHHO
HCTIPaBIIIEMBIMH TOCJIEC JONOJIHUTENBLHBIX U HABOISIINX BOTIPOCOB, NPABUIILHO JACHCTBYET MO MPUMEHEHHUIO 3HAHUI Ha MPaKTHKE.
Or1eHKa «HEYIOBIETBOPUTEILHO

— o0Oyyaromuiics 1omyckaeT rpyoble OIIMOKHY B OTBETE, HE TIOHUMAET CYLTHOCTH U3JIaraeMoro BOIIpOca, He yMeeT IPUMEHSTh 3HAHUS Ha
MIPaKTHKE, TaeT HETIOIHbIE MM HEKOPPEKTHBIE OTBETHI HA JIOTIOJHUTENBHBIE M HABOISIINE BOTIPOCHI.

OleHKa «HESBKay CTYICHT HE SIBUJICS Ha 9K3aMEH (Ha KOHTPOJIbHBIE MEPOIIPUSITHS B CEMECTPE).

6. YHAEBHO-METO/MYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenyemas qutepatypa

6.1.1. OcHoBHasi TUTEpPaTYypa

ABTOpBI, COCTaBUTEIH 3arnaBue Bbubmuoreka WznarenscTBo, rox
JI1.1 |Hoprhoii B. K., JledeKThl KPUCTATITHYECKOTO DneKkTpoHHas OubInoTeKa M.: U3a-Bo MUCuC, 2015
Hosukos A. U., CTPOEHUs METAJIJIOB U METOMBI UX
T'onmosun U. C. aHaJn3a: yueOHUK
JI1.2 | Ywmanckuii f. C., Kpucrannorpadus, Bubmmorexka MUCuC M.: Metannyprus, 1982
Ckakos 1O. A., iBaHoB |peHTreHorpadus U 3JIeKTPOHHAS
A. H., PactopryeB JI. |mMukpockonusi: YueOHUK JUIst
H. BY30B
JI1.3 |T'openuk C. C., CkakoB |Penrrenorpadudeckuii u DneKkTpoHHas OubInoTeKa M.: U3g-Bo MUCuC, 2002
10. A., Pacropryes JI. [37€KTpOHHO-ONTHYECKUI
H. aHayu3: yue0. nocoOue 1s1si By30B
J1.4 |[Topemuxk C. C., Ckakos |Pentrenorpaduueckuii u bubmorexka MUCuC M.: Uzn-so MUCuC, 1994
10. A., Pacropryes JI. [31eKTpOHHO-ONTHYECKUI
H. aHanmu3: Yueb.mocobue ajsi By30B
6.1.2. lonoiHUTeIbHASI TUTEPATypa
ABTODHI, 3arnaBue Bubnuoreka W3parenscTBo, TOI
COCTaBUTENHN
JI2.1 |Mupkun JI. 1., CripaBO4HHK 110 DnekTpoHHas Oubnnoreka Mocksa: ['ocynapcTBeHHOE
Ymanckuii S. C. PEHTI€HOCTPYKTYPHOMY aHAIIU3y W3JaTeNbCTBO (HU3UKO-
MOJNMKPUCTAIIIOB: CIIPABOYHHK MaTeMaTHYEeCKOH JINTEPATYpHI,
1961
J12.2 [domxkun K. 1. PactpoBas »nekTpoHHas OnexTpoHHas 6udaMoTeKa Mocksa: JIaboparopus 3HaHHH,
MUKPOCKOITHUS ISt 2017
HAHOTEXHOJIOTHI: METOMIbI U
MpUMEHEHUE: MOHOTpadus
JI2.3 |HoBukos U. U., MerannoBeaeHue, OnexkTpoHHas 6ubnuoreka M.: U3n-Bo MUCuC, 1994
Crporanos I'. b., TepMO0OOpaboTKa U
Hosuxos A. H. penTrenorpadus: Y4eOHUK Juis
CTYA.METAJLTypT. U
MAaIIMHOCTPOUT. cuell. By3os




JI2.4 |Bpannon [1., Kamtan |Mukpoctpykrypa MarepuanoB. |bubmmnoreka MUCuC M.: TexHocdepa, 2004
V., Baxxenos C. JI., |MeToxapl HcclleTOBaHUs U
Eroposa C. B. KOHTpOJISL: y4ueO. mocodue st
crya. Harp. 'TlpuknaaHsie
MaTeMaTHKa U Qu3mKa': mep. ¢
aHIJL.
JI2.5 |Ymanckuii f. C. PentreHorpadus MeTanios u bubnuorexa MUCuC M.: Metamnyprus, 1969
MOJYIPOBOJAHUKOB: yueo.
nocoOue /IS CTyl. METaJUTYpT.
CIIell. By30B
6.1.3. MeTtonnueckue pa3paboTku
ABTODHI, 3arnaBue Bubimoreka W3narenscTBO, TOI
COCTaBHUTENN
JI3.1 |Bexunosal'anmuna  |dudpakiyoHHbIE U OnexTpoHHas OubIMoTEKA M.: [MUCuC], 2009
BnagumuposHa, MHKPOCKOITMYECKUE METOBI 1
NBanoB A. H., npuOOPHI VIS aHAIHU3a
Sroaxun HOpwii HAHOYACTHII 1 HAHOMATEePUAJIOB:
JmurpueBnd yue0. mocobue it CTyA. BY30B,
00y4. o Hanp. 'Mertamryprus’'
JI3.2 | dpsixonosa H. IT., Kpucrannorpadus, bubmuoreka MUCuC M.: Yueba, 1991
NBanosB A. H. peHTreHorpadus 1 ISKTPOHHAS
MUKpockomus: Pazn.:
MukpopeHTreHoCTIEKTPaIbHbIH
aHaJIN3: METOA. YKa3aHus JUIs
BBINOJTHEHUS IOM. 33/1aHUH
'Pacder KoHIIEHTparmii
2JIEMEHTOB 10 JaHHBEIM MAP' st
crya. crent. 11.01, 11.04, 11.05,
11.06,11.07, 11.10, 11.04a
6.2. Ilepeuenn pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH «HTepHET»
21 |International Centre for Diffraction Data http://www.icdd.com/
3 Inorganic Crystal Structure Database: https://p1.misis.ru:5019/RPD/Index/1685435/%20http://www.fiz-
karlsruhe.de/icsd.html
23  |Hayunas snekrpornas 6udmnoreka eLIBRARY http://elibrary.ru/
6.3 Ilepeyenb MPOrpaMMHOTo oGecrevyeHus!
1 JInnensun I10 Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITIO WinEDUA3 ALNG SubsVL MVL PerUsr u
' PerUsr
I1.2  |Microsoft Office
1.3 |LMS Moodle
1.4 |MS Teams
I1.5 |ESET NOD32 Antivirus
6.4. Ilepeuenb HH(POPMAMOHHBIX CIIPABOYHBIX CHCTEM M TPodecCHOHATBHBIX 023 JaHHBIX
N.1 [International Centre for Diffraction Data  http://www.icdd.com/
1.2 |Hayu4Has snextpoHHas oubnuoreka ELIBRARY https:/elibrary.ru/
N.3 |amanurnueckas 6asa (MHIEKCH IMTHPOBaHUs) Scopus https://www.scopus.com/
M.4 [SpringLink https://link.springer.com/
N.5 [Dnexrponnas 6ubnmorexka MUCuC http://elibrary.misis.ru/
1.6 |9BC "Jlaup" https://e.lanbook.com
W.7 |https://www.studentlibrary.ru/ru/pages/catalogue.html
N.8 [http://humbio.ru/humbio/physiology/0005e445.htm
1.9 [https://booksmed.info/
1.10 |https://openedu.ru/
7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE
Ayn. Hasnauenne OcHaleHnue
b-934 JlexnmnonHas ayauropust MYJNbTUMEIUHHBIC 3KpaHbl M IPOEKTOP, HOYTOYK, IaKeT
nuueHsnonupix mporpamm  MS  Office, 4 kabunbr st
CHUHXPOHHOTO IEPEeBOJIa, KOMIUIEKT yueOHOH MeOenu Ha 130
I10CaJ0YHBIX MECT)
b-413 VYueOHas ayauTopus MPOEKTOP; MYJIbTHMEAMWHAS JIOCKA; MapKepHas 0CKa,
JIOKYMEHT-Kamepa; KOMIIbIOTEP MIpero/1aBaTess;
KOMITBIOTEpPHBI Kiacc Ha 14 KOMIBIOTEpOB, TMAaKET
nuueH3nonupix nporpamm MS Office, komiutexT yueOHOI




mebenu

YuTanbHbIN 32
SJIEKTPOHHBIX W3JaHUH

Aynuropus Ul CaMOCTOSITENIbHOM paboThl

KOMILIEKT yuyeOHOW mMebenu Ha 55 MecT /i oOyyaromuxcs,
50 MK c¢ mocrymom x HWTC «Uatepuery, SUOC
YHHBEPCHTETa Uepe3 JINUHEI KabuHeT Ha miatdopme LMS
Moodle

YuransHsi 3a1 Ne 3 (B)

AyauTopust U caMOCTOSTENILHOM paboTh

KOMILIEKT yueOHoi Mebenu Ha 44 mecra 1t 00ydarommxcs,
M®VY  Xerox  VersaLink B7025 ¢ ¢yHKuuei
MacmTabupoBaHus TEKCTOB u u3zoOpaxenuit, 8IIK ¢
nocrynoM k UTC «Hurepuer», JUOC yHuBepcutera uepes
JTMYHBIN KabuHeT Ha atdopme LMS Moodle

8. METOAUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIINUXCA

IMpu u3yyenun xypcea "MeToabl UCClle0BaHUS MaTepuaioB" 0OIbLIIOE BHUMAHUE CIIEAYET YASIUTh CAMOCTOSTENbHOM paboTe ¢
y4eOHUKAaMH, CIPABOYHOHN TUTEPATypPOH M TEKYIIUMH TyOINKAIUAME B BeAYIINX POCCHHCKHX M 3apYOSKHBIX XKypHAIaxX 1o
paccMaTpuBaeMbIM TeMaM Kypca. bolbliryto uacTh BOIIPOCOB, BO3HUKAIOUIMUX B IIPOLECCE CAMOCTOSTENbHOI NOATOTOBKY,

PEKOMEHIYETCsI BRIHOCUTD JUTSl OOCY)K/ICHHUSI Ha IPAKTHYCCKUX 3aHATHSIX.

OOy4eHre TPOBOIUTCS B JIBA CEMECTPa U OPraHU3YeTCs B COOTBETCTBUH € HacTosIIeH mporpammoit. CamMmocTosTe bHas padoTa
CTYICHTOB OCYILECTBIISCTCSI H KOHTPOIUPYETCS C IIOMOLIBIO:

— BOIIPOCOB JUIsl CAMOKOHTPOJIA,

— KOHTPOJILHBIX PaboT,

— TOMAIITHUX 3aJaHu.

KouTtposbHbIe paboTHI IPOBOISATCS B 4aChl IAOOPATOPHBIX 3AHSTHIA.

KouTtposbHBIe pabOTHI OLIEHUBAIOTCS MO MATHOAIUIBHON CHCTEME, TOMAIIHIE 33JaHUs [0 [BYXOAIUTBHOM.

IMepen HauaIOM 3aHATHI CTYACHTHI MOTYYAIOT HA TEKYIIUH CeMECTp KaJeHIapHbIH IIaH POBEICHUS 1ab0paTOPHBIX padoT,
JIEKI[MOHHBIX 3aHATHI U KOHTPOIIBHBIX paboT, rpad UK BBIAAYH U CAAYH JOMAIIHUX 3a/IaHHIA.

ILH?{ YyCHEIIHOI'0 OCBOCHUSL I/ISy‘IaeMOI\/‘I JUCHUIUIMHBI U1 CTYACHTOB OPIraHU3YIOTCS €KCHEACIbHBIC KOHCYJIbTall npeno;:[aBaTeﬂeIZ.




