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1. HEJIX OCBOEHUA

1.1 | ChopMupoBaTh KOMIIETCHIIUN B COOTBETCTBHE C TPEOOBAaHMAMH YyIeOHOTO INIaHa, a TaloKe Hay9uTh OCHOBAM
COBPEMEHHBIX TU(PPAKIHOHHBIX U MUKPOCKOIIMYECKUX METOAOB UCCIEIOBaHUS MAaTEPUANIOB, TIOHUMAHHIO BO3MOXHOCTEH
3TUX METOJI0B, UX TOYHOCTH, YyBCTBUTEIBHOCTH, JIOKAJIbHOCTH M IPUMEHUMOCTH C LI€JIbI0 U3YYCHHUS CBA3U MEXKIY
COCTaBOM, CTPYKTYPOI U CBOMCTBaMU U KOHTPOJIS KAYECTBA MATEPHAIIOB U TEXHOJOTHYECKUX IIPOLIECCOB MX
IIPOU3BOJCTBA

2. MECTO B CTPYKTYPE OBPA30BATEJBHOM ITPOT'PAMMBI

Baox OIT: B1.0

2.1 Tpeb6oBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 |Kpucramnorpadus

2.1.2 | MareMmaTuueckass CTATUCTHKA U aHAJIN3 JaHHBIX

2.1.3 | Meronsl MaTeMaTH4eCcKON PU3UKU

2.1.4 | Teoperuueckast MEXaHUKA I OCHOBBI TEOPHUU YIIPYTOCTH.

2.1.5 |®usuka

2.1.6 | OnekrporexHuKa

2.1.7 | MaremaTuka

2.1.8 | Opranuueckast XuMus

2.1.9 |Hudopmaruka

2.1.10 | Xumus

2.1.11 | HVmxeHepHas 1 KOMITbIOTepHas Tpaduka

2.2 JucuumianHbl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
NpeanecTByInee:

2.2.1 |BBeznenue B GU3UKY MOJYIPOBOTHUKOB

2.2.2 | BBezaenue B GU3UKY TBEPAOIO Tela

2.2.3 | KsanroBas MexaHuka. CrernriaBsl.

2.2.4 | KommbloTepHble METOBI B (pr3HKe

2.2.5 |Meronsl GpU3NKO-XUMHUYECKUX UCCIIEIOBAHUI

2.2.6 |Henuneiinas ¢usnka

2.2.7 | CneunanbHbIH HH3UIECKUIT IPAKTUKYM

2.2.8 |Craructuueckas pu3uka

2.2.9 | CrpocHue HEKPUCTATUIMYECKUX CUCTEM

2.2.10 | Teopust XUMUYECKOU CBSI3U

2.2.11 | TepmoauHamuKa METaJUTMUECKIX PAaCTBOPOB

2.2.12 | ®u3uKa KOHJCHCUPOBAHHOIO COCTOSHUS

2.2.13 | dusuyeckue CBONCTBA TBEPABIX TE

2.2.14 | KBaHTOBBIE BEIYHCIEHUS

2.2.15 | MeTo/pl BBIYHCITUTENEHON (DU3HKH

2.2.16 |IloaroToBka K IpOIEAype 3aIIUTHI U 3alIATa BBITYCKHOI KBAIH(HUKAIHOHHOH PaOOTEI

2.2.17 |IloaroToBka K MpOIEAype 3aIUTHI U 3aIIATa BBITYCKHOI KBAH(HUKAIHOHHOH PaOOTHI

2.2.18 |IlpenaumiaoMHast MPpaKTHKA sl BHIMOJHEHHS BBIMTYCKHOM KBATH(UKAITMOHHON paObOThI

2.2.19 |IlpeaaurioMHast IpaKTUKA [Tl BHITTOJHEHHS BHITYCKHOW KBATH(PHUKAIIMOHHON pabOoThI

2.2.20 | CraTtuctuyeckue pacyeTsl paBHOBECHUI

2.2.21 |Teopernueckast HaHO)OTOHHUKA

2.2.22 | TepmonnHaMuKa HEPaBHOBECHBIX MPOIIECCOB

2.2.23 | TepmonnHAMHUKA CJIOXKHBIX CHCTEM

2.2.24 | ®uzuka HU3KOPA3MEPHBIX CUCTEM

2.2.25 | doroHuKa

3. PE3YJIbTATBI OBYUYEHUMA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMUA

IIK-1: Cioco6eH cocTaBJIATH MJIAHbI (PU3HYECKUX HCCIETOBAHMUI N0 MPOPUITIO OATOTOBKH.

3HaTh:

TIK-1-31 0CHOBHYIO TEXHUYECKYIO JOKyMEHTAILMIO, @ TAKKE HOPMBI U CTaHIAPThI AJI1 METOJOB UCCIEI0BAHUSI MaTECpUAIIOB;




OIIK-1: CniocodeH npuMeHsITh 0a30Bble 3HAHUSA B 00/1aCTH (PU3MKO-MaTeMATHYECKUX U (MJ1H) eCTECTBEHHBIX HAYK B c(epe
cBoOer HpOd)eCCPIOHaJ]bHOﬁ AEATEJIbHOCTH, OCYHIECTBJIATHL MOACJIUPOBAHUE U AHAJIU3 1JI51 IPOBEACHUA A€TAJTbHBIX
HCCJIEIOBAHNI M MIONCKA PelleHnsl TEXHHYeCKNX BOMPOCOB B COOTBETCTBYIONIEH 00JIaCTH HCCIe0BAHUS

3HaTh:

OIIK-1-32 npuHIUIEI HOPMUPOBAHIS KOHTPACTA B IPOCBEUMBAONIECH W PACTPOBOH JIEKTPOHHONH MUKPOCKOIINU

OIIK-1-31 ¢u3NKy peHTTCHOBCKHX Jy4del, 3aKOHBI PACCESHHS dJICKTPOHOM, aTOMOM, KPUCTAJIIOM, OCOOCHHOCTH TU(PAKIHH
PEHTTCHOBCKUX JIydei, 2JICKTPOHOB ¥ HEUTPOHOB Ha KPHCTAJLIE;

IIK-1: Cnioco6eH coCcTaBJIATH MJIAHbI (PU3HYECKUX HCCIETOBAHMUI N0 MPOPUITIO OATOTOBKH.

YMmerb:

[IK-1-Y'1 nmaanpoBaTh HayIHBIH SKCIIEPUMEHT, C 000CHOBAHHEM BBEIOOPA METOIOB HCCIIEOBAHNUS.

OIIK-1: Cnoco6eH npuMeHsITh 0230Bble 3HAHUS B 00/1acTH QU3MKO-MAaTEeMATH4YeCKUX M (WJIM) ecTeCTBEHHBIX HAYK B cdepe
cBoeii npodeccuoHAILHOI 1eATeTbHOCTH, 0CYIIeCTBJISITh MOIeJTUPOBAHME U AHAJM3 /ISl HPOBEIEHUS AeTAJbHbIX
HCCJIEIOBAHMIT U MOUCKA pellleHUs TEXHMYECKUX BONPOCOB B COOTBETCTBYIOIIEH 00/1aCTH HcCae0BaHUS

YMmerhb:

OIIK-1-Y1 ucronp30BaTh 3HaHUS (QyHAAMEHTAIBHBIX OCHOB, MOIXOIBI U METOJBI MATEMATHKH U (U3UKH, B PO ECCHOHATHHON
JIESITENIBHOCTH, B MHTETPUPOBAHUH UMEIOIIIUXCS 3HAHUH;

OIIK-1-Y2 npuMeHATh MOTy9eHHbIe 3HAHUS IS PEIICHNs MaTePHAIIOBETUESCKUX 1 (PU3NIECKUX 3a/1ad MPohecCHOHATBHON
JIESITENBHOCTY IIPH BBIIOJIHEHUH KOMILIEKCHBIX MEKIUCLUIUIMHAPHBIX UCCIIEN0BAHUN;

IK-1: CniocobeH cocTaBJIATh MJIaHbI (PU3UYECKUX MCCIEAOBAHMI 110 MPOPUIIO MOATOTOBKH.

Baaaernb:

ITK-1-B2 HaBBIKAaMH TIOCTAHOBKH U BBITIONTHEHHS (PU3UIECKUX MCCIICIOBAHMM

IIK-1-B1 HaBbIKaMM NOATOTOBKU JOKYMEHTALUH, IPOEKTOB IUIAHOB IIPOBEJCHNUS HCCIEJOBaHUI MaTepUaioB

OIIK-1: Cnoco6eH npuMeHsITH 0230Bble 3HAHUS B 00/1acTH QU3MKO-MATEMATHYeCKUX M (WJIH) ecTeCTBEHHBIX HAYK B cdepe
cBoeii npodeccuoHAILHOI JeATeTbHOCTH, 0CYIIeCTBJISITh MO/IeJTUPOBAHME U AHAJM3 /ISl HPOBEIEHHS AeTAJbHbIX
HCCJIEIOBAHMIT U MOUCKA PellleHUs TEXHHYECKUX BONMPOCOB B COOTBETCTBYIOIIEIH 00/1aCTH HCCIe10BAHUS

Baagernb:

OIIK-1-B1 HaBbIKaMH COIIOCTaBICHUS PE3YIbTATOB I/ICCJ'IG,I[OBaHI/Iﬁ pa3JIMYHbIMH METOJaMU, B TOM YHCJIE METOAOM
MAaTEMAaTHYCCKOI'0 1 KOMIIBIOTCPHOI'O MOJACINPOBAHUS, U OIIBITOM OLICHKH ITOJTYYCHHBIX PE3YJIbTATOB,

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaumenoBanue pa3nesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanne KM Boinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPHI H L. sieMble
KOMIeTeHIUi pecypcsl padoTsl

Paszgen 1. ®usuka
PEHTTeHOBCKHUX JIydei

1.1 PenTrenosckue myuu. 5 2 OIIK-1-31 JI1.1J11.2
CrnourHoit u OIIK-1-Y1 J1.3
XapaKTepUCTUUECKUI JI1.4712.4
cnekrpel. Bzaumoneiicteue JI2.6J13.1

PEHTIEHOBCKUX Jy4ei ¢
BEII[ECTBOM, OCHOBHOI 3aKOH
ocnabJeHus] peHTTeHOBCKHIX

nyaeit. /Jlex/

1.2 YCTpoiicTBO PEHTTEHOBCKUX 5 3 OIIK-1-31 JIL.1JI1.2
TpyOOK U ammnapaToB. Brioop OIIK-1-V1 JI1.3
W3ITy9IeHus 1 moaoop JI1.4712.4
¢unpTpoB. CueTdnku J12.6J13.1

PEHTTEHOBCKHUX KBAHTOB.
IIpoBepka 3axoHa
0CJTa0JICHUS PEHTTEe-HOBCKUX
nydeit matepuainom. /IIp/




1.3 Paccesnue 3nekTpoHOM, OIIK-1-31 JI1.1J11.2
aTOMOM, KPUCTAJLIOM. OIIK-1-V1 J1.3
OO0paTHas pelreTka. JI1.4J12.4
OO6paTHOE IPOCTPAHCTRBO. JI2.6J13.1
[IpencraBnenrne OCHOBHBIX
METO/I0B
PEHTTEHOCTPYKTYPHOTO
aHaln3a ¢ MOMOIIBIO
nousatusi OP. YpaBHeHus
Jlays u Bynmsg-Bperra. /Jlex/

1.4 WnTerpanphas OIIK-1-31 JIT.1J11.2
WHTEHCUBHOCTh OIIK-1-Y1 J1.3
nHTEp()EPEHIIMOHHBIX JI1.4J12.6J13.
MakcuMoB. Pacuer 1
WHTEHCUBHOCTH B paMKax
KUHEMaTHYECKOTO
npuoImxeHus. /JIex/

1.5 Teopernueckuii pacuer OIIK-1-31 JIT.1JI1.2
OTHOCHUTENbHOM OIIK-1-Y1 J.3
unTercuBHocTH /I1p/ JI1.4J12.1J13.

1

1.6 [ToaroroBka K MpakTH4ECKUM OIIK-1-31 JI1.1 J11.2
3aHATUSAM 110 pa3ely OIIK-1-V1 J1.3
"®u3nKa peHTTeHOBCKUX JI1.4J12.1
ay4eit" /Cp/ 2.4

J12.6J13.1

1.7 Brimonnenune qomaniHero OIIK-1-31 JI1.1
3aganns "Pacuer Oera OIIK-1-V1 JI1.2J12.6J13.
¢dunsTpa" /Cp/ 1

1.8 [ToaroroBka K KOHTPOIBHOU OIIK-1-31 JI1.1 J11.2 KM1
padote Nel mo Teme "®du3mka OIIK-1-Y1 3
perTtreHoBckux ydei” /Cp/ JI1.4J12.1

2.4
JI2.6J13.1
93
Pazpea 2.
PeHTreHoCTpYKTYpHBIH
aHaJM3

2.1 [IpuHLMIIBI ONIpeneneHus OIIK-1-31 JIT.1 JI1.2
KPUCTAJUINYECKON CTPYKTYpPbI OIIK-1-V1 J1.3
10 pEHTTeHOTpamMMe JI1.4J12.1
MOJIMKPHUCTAIIIA. JI2.6J13.1
OmnpeneneHue GOPMEBI U
pa3MepoB AJIeMEHTapHOM
sueiiku. [Ipennsnonnoe
oInpeJesieHue nepuojaa
pemrerxu /Jlex/

2.2 PentrenoBckuit pazoBbiit OIIK-1-31 JIT.1J11.2
aHanus. /Jlex/ OIIK-1-Y1 IIK J1.3

-1-31 [IK-1-VY1 JI1.4J12.1
2.4

J12.6J13.1
€]

2.3 AHanmu3 TBEPJBIX PaCTBOPOB: OIIK-1-31 JIT.1JI1.2
OTpeICTICHUE TUIIA U OIIK-1-Y1 J.3
KOHIEHTPALWH TBEPIOTO JI1.4J12.6J13.
pacTBopa, MoCTpOeHHE 1

TpaHUIIBl PACTBOPUMOCTH B
JIBYXKOM-TIOHEHTHOU
cucreMe. YIopsJOo4eHHbIE
TBEP/bIE PACTBOPBI. AHAIIN3
pacnaza nepechimeHHbIX
TBEP/BIX PACTBOPOB. AHAIN3
PEHTIeHOTPaMMBI
3aKaJIeHHOM cTtanu. /JIex/




24 Ananus nedexroB mo OIIK-1-31 JI1.1 J11.2
yuupenuto P.JL. OIIK-1-V1 J1.3
Pentrenorpadugeckoe JI1.4J13.1
omperneNieHHe OCTAaTOUHBIX
HanpspkeHui. AHanus
MPOLIECCOB, MIPOMCXOISIINX
TIpH HarpeBe
JnedopMHUPOBaHHBIX
Marepuainos. /Jlex/

2.5 OCHOBHBIE BU/JIBI OIIK-1-31 JI1.1 J11.2
[IPEUMYLLECTBEHHBIX OIIK-1-V1 J1.3
OpUEHTUPOBOK. OMUCaHUE U JI1.4J12.4J13.
aHaJIHM3 TEKCTYPBI C ITOMOLIBIO 1
MIPSIMBIX TTOJTFOCHBIX (pUTY.

Iocrpoenue u ananus
00paTHBIX MOJIOCHBIX
duryp. /Jlex/

2.6 PenTrenocnexrpanbHbIi OIIK-1-31 JIT.1JI1.2
aHamu3 /Jlex/ OIIK-1-Y1 IIK J1.3

-1-V1 JI1.4J12.6J13.
1

2.7 N3yuenue peHTreHOBCKOM OIIK-1-31 JIT.1 JI1.2
kamepbsl PKCO st OIIK-1-Y1 JI1.3
HCCIeOBaHUS HEMOIBIKHBIX JI1.4J13.1
MOHOKPHUCTAJUIOB U
oTpeeNieHHe OPUEHTHPOBKH
MOHOKpPHCTAIJIA IO
naysrpamme. /J1a6/

2.8 NupunupoBanue THHANA OIIK-1-31 JIT.1JI1.2
TU(PPaKTOrPaMMBI OT OIIK-1-V1 J1.3
MOJIMKPHCTAIIIOB KyOUYeCKOi JI1.4712.1
CHUHTOHUHM U OTNpeAeIeHUe J12.4J13.1
nepuoja pemerku. /J1ad/

2.9 [TocTpoenue rpaHulibl OIIK-1-31 JIT.1 JI1.2
pacTBOPUMOCTH METOJOM OIIK-1-Y1 IIK JI1.3
MIPELIU3UOHHOIO ONpPEACICHUS -1-B1 JI1.4J12.6J13.
MepruoI0B peretku. /J1ad/ 1

2.10 | OmnpeneneHue MIOTHOCTH U OIIK-1-31 JIT.1JI1.2
Xapakrepa pacrpe-JelIeHus OIIK-1-Y1 J.3
JIUCIIOKAIUH 110 YIIUPEHUIO JI1.4J12.4J13.
PCHTTCHOB-CKUX JTUHUI 1
(meton
anmpokcumarun). /J1a6/

2.11 [HocTtpoenune npsMbIx OIIK-1-31 JI1.1 JI1.2
MOJIIOCHBIX (UTYp OIIK-1-V1 J1.3
MOJIMKPHUCTAIIIA C JI1.4J12.4
KpHCTaIUIOTpahuIecKuit J12.6J13.1
TEKCTypoii u 6e3
TeKCTyphl. /J1ab/

2.12 | PentreHoBckuit OIIK-1-31 JIT.1JI1.2
TUPPaKTOMETD. OIIK-1-Y1 IIK JI1.3
Omnpenenenue $Hasbl Mo -1-B1 IIK-1-B2 | JI1.4J12.1J13.
nudpakTorpamMme 1
nonukpucraia. /Tp/ 21 32

2.13 | AHanu3 akcHalIbHOM OIIK-1-31 JIT.1JI1.2
Tekctypsl /IIp/ OIIK-1-Y1 IIK JI1.3

-1-B1 J11.4J12.4
J12.6J13.1

2.14 | H3y4yeHue pabOTHI TEKCTYp- OIIK-1-31 JI1.1 J11.2
TUppaKkToMeTpa. OIIK-1-V1 J1.3
Ioctpoenue npsiMoit JI1.4J12.1
MOJIFOCHOM (PUTYPHI M aHATTU3 2.4
TEKCTYpHI mpokaTku. /I1p/ JI2.6J13.1




2.15 HccnenoBanue OIIK-1-31 JI1.1 J11.2
CYOCTPYKTYPBI OIIK-1-Y1 JI1.3
nedopMHUpOBaHHOTO U OIIK-1-B1 JI1.4712.4
OTOKEHHOT0 METaJljIa 110 JI2.6J13.1
YIIMPEHUIO PEHTTEHOBCKUX
muHui. OcoOeHHoCTH
U3y4EeHUS] TOHKOU CTPYKTYpBI
HaHoOMaTepuanos. /IIp/

2.16 | OmpeneneHue OCTaTOUHBIX OIIK-1-31 JIT.1J11.2
HaIpsHKEHUH METO/I0M OIIK-1-Y1IIK J.3
“sin2¥”. /Tlp/ -1-B1 JI1.4712.4

JI2.6J13.1

2.17 |IloaroToBka K NPaKTUYECKHM OIIK-1-31 JIL.1J11.2
Y 1a00paTOPHBIM 3aHATHSAM U OIIK-1-V1 J.3
K 3aIlUTe JTA00PaTOPHBIX OIIK-1-Y2 JI1.4J12.1J13.
pabot o pazneny 1
"PeHTreHOCTPYKTypHBIii
anamus" /Cp/

2.18 Brimonaenue noMantaero OIIK-1-31 JI1.2 JI1.3 P2
3amanns "KadecTBeHHBIH OIIK-1-Y1 JI1.4J12.1J13.
(azoBrit ananuz" /Cp/ OIIK-1-Y2 TIK 1J13.2

-1-B2 2132

2.19 | BrlnogHeHUE JOMAILIHETO OIIK-1-31 JI1.2 JI1.3 P3
3ananus "OrnpeneneHre Thna OIIK-1-Y1 JI1.4J12.3J13.
TBepaoro pacteopa” /Cp/ OIIK-1-Y2 IIK 1

-1-B2

2.20 |IloaroroBka K KOHTPOJILHOM OIIK-1-31 JIT.1 JI1.2 KM2
pabote 2 1o Teme OIIK-1-VY1 J1.3
"PeHTreHOCTPYKTYpHBIi OIIK-1-Y2 IIK | JI1.4J12.1J13.
anamus" /Cp/ -1-B1 1
Pa3gen 3. OcHoBBI
3J1eKTpoHOorpaduu u
HelTpoHorpaduu

3.1 OcobeHHoCTH TU(paKIun OIIK-1-31 JIL.1J11.2
3JICKTPOHOB U HEHTPOHOB Ha OIIK-1-Y1IIK J1.3
kpuctayure. /JIex/ -1-B1 JI1.4J12.6J13.

1

32 Oco0eHHOCTH H3YUESHHUS OIIK-1-31 JIL.1J11.2
CTPYKTYpHO-(pa3oBoro OIIK-1-V1 J1.3
COCTOSIHUS TIOBEPXHOCTHOTO OIIK-1-B1 TIK- | JI1.4J12.6J13.
CII0S1 MAaTEPHATIOB. 1-B2 1
Hepaspyiaroniuii KoHTposb
C IOMOUTBI0 AU PAKIHOHHBIX
MeTo/0B /JIex/

33 OrpenieneHue moxoKeHus OIIK-1-31 JI1.2J12.6J13.
BOZOPOJA B CTPYKTYpe OIIK-1-Y1 1
TUAPUAOB 110
HelTpoHorpamme. /J1ab/

34 [MonroroBka k maboparopHoii OIIK-1-31 JI1.2J12.6J13.
paborte. [ToaroToBka k OIIK-1-Y1 1
3amuTe 1a00paTopHOt OIIK-1-Y2

paboTHI 110 TEME
"Hetitpororpadus. /Cp/

Paznen 4.
IpocBeunBaromas
JJIeKTPOHHASI
MHKPOCKOMHUS




4.1 [IpuaumnuassHas 4 OIIK-1-31 JI1.1 J11.2
ONTHYECKAs CXeMa OIIK-1-32 JI1.3
IIPOCBEYNBAIOLLETO OIIK-1-V1 JI1.4J12.5J13.
9JIEKTPOHHOTO MUKPOCKOIA 1
(IT9M). ®opmupoBaHue
n3zoopaxenus B [IOM u
OCHOBHBIE PEKUMEI pabOThI
npubopa. Paspemaromas
criocodHocTh [1OM. /Jlex/

4.2 Tunsl kouTpacros B [I1OM 2 OIIK-1-31 JIT.1JI1.2
(kKoHTpacT Ha aMOP(HBIX H OIIK-1-32 J1.3
KPUCTAJUIMYECKUX MaTe- OIIK-1-Y1 JI1.4J12.5J13.
pHaNax: aMIUTUTYIHBIA U 1
(hazoBsIit koHTpacT). [Ipsmoe
n300pakeHne
KpHUCTaJUINYECKOI
pemrerku. /Jlex/

43 OCHOBBI KUHEMAaTHYECKON 8 OIIK-1-31 JI1.1JI1.2
Teopuu JU(PAKIHOHHOTO OIIK-1-32 J1.3
KOHTPACTa. OIIK-1-Y1 JI1.4J12.5J13.
KonTpact B nuzo0paxxenuu 1
COBEPIIICHHOTO KPUCTAIIA.

Kontpacr Ha kpucramiax ¢
nedexramu. Habmonenue
JeeKToB YyITakoBKH M TPAHUIL
3epeH.

Kontpact B n306pakeHnu
TEeTEPOTCHHBIX CTPYKTYP:
nepopMaIruOHHBINH
MaTpPUYHBINA KOHTPACT,
SKCTUHKLMOHHBIN KOHTPACT.
Kontpact B n300paxeHnn
TETEPOTEHHBIX CTPYKTYP:
OpPUEHTAIIMOHHBIM KOHTPACT,
KOHTPACT THIIA ITOJIOC
CMEIIeHNUsI, KOHTPACT THTIA
Myapa, abcopOLMOH-HBII
KoHTpacT. /JIex/

4.4 OCHOBBI JMHAMUYECKOH 2 OIIK-1-31 JIT.1 JI1.2
Teopun paccestaus /Jlex/ OIIK-1-32 J1.3

OIIK-1-Y1 JI1.4713.1

4.5 [MpuroToBnenne 00HEKTOB U 4 OIIK-1-31 JIT.1J11.2

ux npocmotp B [IOM. /J1a6/ OIIK-1-32 JI1.3
OIIK-1-VY1 IIK JI1.4713.1
-1-B2

4.6 Pacuer anexrponorpamMmeal 4 OIIK-1-31 JI1.1 JI1.2
noJuKpHucTamia. Pacuer OIIK-1-Y1IIK J1.3
3JIEKTPOHOTPAMMBI -1-V1 IIK-1-B2 JI1.4J13.1
MOHOKpHcTana. /J1ab/

4.7 Orpenienenue TONIUHBI 2 OIIK-1-31 JI1.1 JI1.2
¢donpru. /J1a6/ OIIK-1-V1 J1.3

J11.4J13.1

4.8 AHanu3 II0THOCTU 3 OIIK-1-31 JI1.1J11.2
JIMCIIOKAIIHH 110 3JIEKTPOHHO- OIIK-1-V1 JI1.3
MUKPOCKOIINYECKOMY JI1.4J12.5J13.
n3obpakenuto. /J1ad/ 1

4.9 Bo3MOXHOCTH COBpEeMEHHBIX 4 OIIK-1-31 JIT.1JI1.2
MHKPOCKOIIOB. 3HAKOMCTBO C OIIK-1-Y1 IIK JI1.3
yCTpoiicTBOM U paboToit -1-B1 JI1.4J12.5J13.
[1I5M. /TIp/ 1

4.10 |IloaroroBka K MPaKTUYECKUM 10 OIIK-1-31 JIT.1JI1.2
1 Ta0OPaTOPHBIM 3aHSATHSIM. OIIK-1-32 JI1.3
[Toaroroska 1 3amure OIIK-1-Y1 JI1.4J13.1
nabopaTOpHBIX paboT 1Mo OIIK-1-Y2 TIK
paszaeny "TIOM" /Cp/ -1-B1




4.11 [ToaroroBka K KOHTPOIBHOM 4 OIIK-1-31 JI1.1 J11.2 KM3
pabore 1 o Teme OIIK-1-32 J1.3
"TIDM" /Cp/ OIIK-1-Y1 JI1.4713.1

OIIK-1-Y2 [IK
-1-B1

4.12 BrImosiHeHHE JOMAIIIHETO 1 OIIK-1-31 JI1.1 JI1.2 P4
3aianus "[loctpoeHue OIIK-1-Y1IIK 3
TOYEYHOU -1-B1 JI1.4J13.1
anexrpoHorpammsl” /Cp/

Pasnea 5. PacrpoBas
IEKTPOHHAS
MHKPOCKOMHUSI U
PEHTIreHOCeKTPAJIbHbII
MHKPOAHAJIN3

5.1 [TpunHIMI pacTpoBoi 2 OIIK-1-31 JIT.1JI1.2
(cxaHupyromien ) OIIK-1-32 J.3
MUKPOCKOIIUY. OIIK-1-Y1 JI1.4J12.2J13.
[MpuHnMIUaILHAS 1
ONTHYECKAs CXeMa
PacTpoBOrO MUKPOCKOTIA
(POM). ITonyyenue
n3obpakenus. /Jlex/

5.2 Buner kontpacta B POM: 6 OIIK-1-31 JIT.1JI1.2
KOHTPAaCT BO BTOPHUYHBIX OIIK-1-32 JI1.3
aneKTpoHax (Tomorpadus OIIK-1-Y1 JI1.4J12.2J13.
MOBEPXHOCTH), B 00pPaTHO 1
paccesHHBIX («OTPAKCHHBIX )

AJIEKTPOHAX
(HEOTHOPOHOCTD
3JIEMEHTHOTO COCTaBa), B
XapaKTepPUCTHIECKOM
PCHTTCHOBCKOM U3ITy4CHHU
(pacmipeneneHre XUMHUYECKIX
a51eMeHTOB). Pa3perenue
POM B pa3nu4HBIX OTBETHBIX
curHanax. /Jlex/

53 AHanu3 3JIEMEHTHOTO 4 OIIK-1-31 JIT.1 JI1.2
coCTaBa MaTepuaia B OIIK-1-Y1 J3
MHKPOOOBEME € TIOMOIIBIO JI1.4J12.2J13.
3JIEKTPOHHO- 1
CIEKTPOCKOITNIECKUX
METOJIOB.

PenTrenocnexrpanbHbiil
MHKPOaHAIIU3, KAYECTBCHHBIH
Y KOJIMYECTBEHHBIN

aHanmu3. /Jlex/

54 [MpuroToBnenne 00HEKTOB U 4 OIIK-1-31 JIT.1J11.2
ux nmpocMoTp B POM. /J1ab/ OIIK-1-Y1 IIK JI1.3

-1-Y1 IIK-1-B2 | JI1.4J12.2J13.
1

5.5 3HaKOMCTBO C YCTPONCTBOM U 6 OIIK-1-31 JI1.1 JI1.2
pabotoit POM.3HakoMcTBO ¢ OIIK-1-Y1 IIK J1.3
YCTPOMCTBOM U paboTOi -1-B2 JI1.4J12.2J13.
POM- 1
MHKpoaHanu3zaropa /I1p/

5.6 [TonroroBka K MpakTHYECKUM 10 OIIK-1-31 JIT.1J11.2
1 1a00paTOPHBIM 3aHSATHSIM. OIIK-1-V1 J.3
[ToaroToBka k 3ammure OIIK-1-V2 JI1.4J13.1
1ab0paTOPHBIX PaboT MO
paznmeny "POM" /Cp/

5.7 BerlmonHeHre qoManiHero 4 OIIK-1-31 JIT.1JI1.2 P5
3a/1aHUs OIIK-1-Y1 J.3
"MUKpPOpEHTI€HOCTIEKTPATIbH OIIK-1-Y2 [IK JI1.4J13.1
b1if ananus" /Cp/ -1-31 JI3.2




5.8 [ToaroroBka K KOHTPOIBHOM 6 OIIK-1-31 JI1.1 J11.2 KM6
pabore 2 1o Teme OIIK-1-32 J1.3
"POM" /Cp/ OIIK-1-V1 JI1.4713.1
Pa3gen 6. ATomHoO-cuj10Bast
MHMKPOCKONUS

6.1 OCHOBHBIE IPHUHLIUTIBI 6 OIIK-1-31 JI2.2 J12.5
(hopmMupoBaHuUs OIIK-1-32 23
n300pakeHus. Y BeTMYCHHUE , OIIK-1-Y1
pasperieHue, abepparum.

CoBpemeHHOe 000pyI0BaHUE
JUIsL aTOMHO-CHUJIOBOM
MuKpockonuu. Bozmoxsnoctu
aTOMHO-CHUJIOBOM
MHUKPOCKOIIUH B
WCCIICIOBAHUN CTPYKTYpPbI
MatepHuainos. /Jlex/

6.2 3HAKOMCTBO C YCTPOICTBOM U 6 OIIK-1-31 J1.4
paboToit aTOMHO-CHIIOBOTO OIIK-1-Y1IIK 33
Mukpockona. /TIp/ -1-B2
Pa3gen 7. OcHoBBI
CHEKTPOCKONMMYECKHUX
metoa0B (AOC, POIC,

BUMC)

7.1 OCHOBHBIE PUHITUIIBI 03Ke- 6 OIIK-1-31 JI1.1 J11.2
3JIEKTPOHHOU OIIK-1-Y1 JI1.3
CIEKTPOCKOIIHH, JI1.4J13.1
PEHTI€HOBCKOM
(hOTOIIEKTPOHHOH
CHEKTPOCKOIIMU M Macc-

CHEKTPOMETPHUS. BTOPUUYHBIX
noHoB. HpOpMamoHHbIe
BO3MOXXHOCTH
CHEKTPOCKOITMYECKUX
METO/I0B OIPE/EIEHUS
AJIEKTPOHHOTO cocTaBa. /JIex/

7.2 Oxe- JIeKTpOHHAs U 6 OIIK-1-31 JI1.1 JI1.2
PEHTIeHOBCKast OIIK-1-Y1IIK J1.3
(hoTodneKTpOHHAS -1-V1 IIK-1-B2 JI1.4713.1
CIIEKTPOCKOIIHH, MacC-

CHEKTPOMETPHUS BTOPHUHBIX
noHoB. /TIp/

7.3 [ToaroroBka k 6 OIIK-1-31 JIT.1 JI1.2
MIPaKTUYECKOMY 3aHATHIO 110 OIIK-1-¥Y1 JI1.3
pasnemy. /Cp/ OIIK-1-Y2 JI1.4J13.1

23

7.4 [ToaroroBka K KOHTPOJIBHOU 6 OIIK-1-31 JIT.1 JI1.2
pabote 3 "[Ipumenenune OIIK-1-Y1 3
TUQPaKIUY PEHTTEHOBKUX OIIK-1-V2 JI1.4J13.1
Jydel, TeIOBbIX HEUTPOHOB OIIK-1-B1 IIK- 23
1 OBICTPBIX DJICKTPOHOB JIJIs 1-B1
pemeHus
MaTepHaIoBeTYECKIX
3amau". /Cp/

5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAA padoTa, TecT, KOJIJIOKBUYM, 3K3aMeH U T.II), BONPOCHI JIs1
CaMOCTOSITeJIbLHOI MOATOTOBKH
Kon KonTponsHoe Tposepaembie
KM MepOTpUATHE WHIUKaTOPBI Bompocs! 11t TOATOTOBKH

KOMITETCHLIMH




KM1 KonrponbHas OIIK-1-31
pabota 1 dusnka 1.1. TIpupona u cBOICTBa PEHTTEHOBCKHUX JIy4eH, UX MOJIY4YCHUE U
PEHTTEHOBCKUX perucTpanus.
yder" 1.2. SIBneHus, CONPOBOXKAAOIIUE IPOXOKICHUE PEHTICHOBCKUX JIydeil
Yepe3 BEIIeCTBO: ociabiieHne, POTOIEKTPHUECKOE MOTTIOLICHHUE,
paccesiHue.
1.3 Hcnonp30BaHne 3aKOHOMEPHOCTEH OCTIa0IeHNs IIPOHUKAFOIITHX
U3ITydeHUH B PEHTTEHOBCKOHM U raMMa-/1e()eKTOCKOITHH.
KM2 KonTponbHas OIIK-1-31
pabora 2 2.1.KauecTBeHHBII 1 KOJIMYECTBEHHBIH (ha30BBIi aHAIIH3:
"PeHTreHOCTpyKTYyp - Ha 4e€M OCHOBAH aHalu3
HBIH aHamu3" - YYBCTBHUTEIBHOCTh M TOYHOCTB, (DAKTOPHI, ONPEACIISIOIINE
YYBCTBHTEIBHOCTH
- OCHOBHBIC METO/IBI KOJIMTYECTBEHHOTO (ha30BOTO aHAJIM3A
2.2 TBepable pacTBOPHI
- OCHOBHBIE TUIIBI TBEPJBIX PACTBOPOB
- H3MEHEHNE B CTPYKType MaTepHaa Ipu 00pa30BaHUH TBEPIOTO
pacTBOpa
- 3akoH Berapna
- H3MEHEHHUS Ha PEHTTCHOTPaMMe TIpH 00pa30BaHUN TBEPABIX
pacTBOpOB
- onpeeneHne KOHIEHTPAui TBEPAOro pacTBopa 1o peHTreHorpaMMe
- peHTreHorpauIecKoe oNpe/eIeHIe THIIa TBEPIOr0 PacTBOpa
2.3 PeHTreHoaHanu3 MakpOHaIPSKEHUN
- YTO TaKOE MAaKPOHAIIPSIKECHUS
- U3MEHEHUs Ha peHTreHOrpaMMe NpY HaJIMuuK B o0pasie
MaKpOHaIPsKEHUI
- peHTreHoTrpaduuecKoe opeeNeHne YIpyrux aepopmaiuii B oopasie
- METO «Sin*y»
2.4 PeHTreHoaHaJlu3 TEKCTYP
- OTIpeZieTIeHIe W OCHOBHBIE BHIBI TEKCTYP
- IPUMEPBHI 3aIIICU OPUCHTHPOBOK
- U3MEHEHUs Ha PEeHTTeHOrpaMMe NPU HAJIMYHH B 00pasLie TEKCTYPhI
- IpsIMast TIOJTFOCHAs (purypa
2.5 AHanu3 mpoQuIIs pEeHTT€HOBCKOW JINHUH
- OCHOBHBIE IPUYUHBI (PU3UYECKOTO YIITUPEHHS
- SKCIIEPHMEHTAIIBHOE OlpeieNieHre (DU3MYECKOTO YITUPCHUS
- TEOMETPHUIECKOE YIINPEHUE, TPEOOBAHNE K ATATIOHY
KM3 KonTponbHas OIIK-1-31;0IIK-1-
pabora "TIOM" 32;11K-1-31 - OCHOBHbIE Xapakrepuctuku [15M
- O6pasus! s uccnenoBanus B [I1OM
- OCHOBHBIC PeXUMBI paboTs! [IOM
- OCHOBHBIE 33/1a4H, pellaeMble IPOCBEUUBAOILEH 3JIEKTPOHHOMN
MHUKPOCKOITHEH.
KM4 KonTponbraas OIIK-1-32;0I1K-1-
pabora "POM" Y2;IIK-1-31 - OCHOBHBIE XapakrepucTiuku POM
- 00pa3ipl IS ucciienoBanus B POM
- OCHOBHBIE PeXHUMBI paboTsl POM
- OCHOBHBIE 3a]1a4H, PELIAeMble PACTPOBOH IEKTPOHHOM
MHUKPOCKOIIHEH.
KM5 KonTponbHas OIIK-1-31;0I1K-1-
pabora 32;0IIK-1-Y2;I1IK-1 |- cpaBHUTENbHAS XapaKTEPUCTUKA PEHTIEHOBCKOM U 3JIEKTPOHHON
"IIpumeHenune -31 JTudpakuu
nudpaxmn - U3y4EHHE IEHIPUTHOMN JIMKBALIUU U XMMUYECKOH HEOTHOPOAHOCTH
PEHTTEHOBKHIX - HCCTIETIOBaHNE MPUYUH KOPPO3UH TPYO M3 TEINIOCTOWKOI CTAIH.

JIy4eH, TeIIOBbIX
HEUTPOHOB U
OBICTPBIX
3JIEKTPOHOB IS
pelieHus
MaTepuanoBeI4eCcKu
X 3a7a4".

- KOMIIJIEKCHOE MCCIIE0BAHIE MHOTOCIONHOTO TTIOKPBITHS.

- Vzy4eHne KOMIO3UIIMOHHOTO MaTepuaa.

- Onpexnenenue kpucranaeckoit crpykrypsl coenqunernst Me(H,N,C)
- OcobeHHOCTH N3y4eHHs CTPYKTYPHO-(ha30BOTO COCTOSHHUS
MOBEPXHOCTHOTO CJI0Sl MATEPUAJIOB.

- Hepaspymaromuii KOHTPOJIb ¢ TIOMOIIBIO TH(PAKIIMOHHBIX METOIOB.




KM6

Dx3amend

OIIK-1-31;011K-1-
V1;0I1K-1-Y2;0ITK
-1-B1;0I1K-1-
32:TTK-1-31;1TK-1-
V1;TIK-1-B1;TTK-1-
B2

Pentrenosckue yqn. CIIOIIHOI U XapaKTepUCTHYECKUI CIICKTPBL.
(3amaua: M306pa3uTh BUJ CHEKTPOB, HCITYCKAEMBIX PEHTTEHOBCKOI
TpYyOKOH IIPH Pa3NUYHBIX YCKOPSIOUINX HAIPSDKCHHUSX )
B3aumMoneiicTBre peHTITEHOBCKHX JIy4el C BEIECTBOM, OCHOBHOM 3aKOH
ocnalieHus] peHTTeHOBCKUX JIydeH.

PaccesHue 2neKTpoHOM, aTOMOM, KPHCTAILIOM.

Ob6parHas pemrerka. O6paTHOe pocTpaHcTBo. (3amada: [To HymeBoi
IUTOCKOH CeTKH 00paTHOM peleTku KyOHuecKoro Kprucramia
OIPEAENUTb UHJEKCHI Y3JI0B, HHIEKCHI OCH 30HBI)

ITpencraBineHre OCHOBHBIX METOJIOB PEHTTCHOCTPYKTYPHOTO aHAJIM3a C
nomosio moasaTus OP.

Ypasuenus Jlays u Bynasd-bperra.

VHTE€HCUBHOCTh PEHTTEHOBCKHX MaKCUMOB. MHOXKUTENH
WHTEHCUBHOCTH. (3amada: TeopeTndeckuii pacdeT OTHOCUTEIBHOM
WHTEHCUBHOCTH)

ITpuHLUTEI onpeneneHys KPUCTAINUECKON CTPYKTYpPhI MO
peHTTeHorpaMMe ToNKprcTauia. OnpenenenHne GopMel 1 pa3MepoB
ayeMeHTapHoH stueiiku. (3amava: MHIumpoBanue THHUI
JIU(GPaKTOrpaMMBbl OT MONHUKPUCTAIUIOB KyOMYECKOW CHHTOHUH U
OIpeieNieHHE NEPUOA PELIETKH)

[Iperm3noHHOE OTIpeeeHne ePHOaa PEIeTKH

Da30BbIi PEHTTEHOCTPYKTYPHBIH aHANN3 (KaueCTBEHHBIH U
KOJIM4ECTBEHHBIN) DaKTOpBI, ONPENesIOnINe YyBCTBUTENbHOCTb.
(3amaga: OnpenencHue BEeMeCTBa MO TU(paKTOrpaMme
TOJIMKPHUCTAIIIA)

AHanu3 TBEpABIX PACTBOPOB: OIPE/IENICHNE THIA U KOHLIEHTPaIuu
TBEPOrO pacTBOPA.

(3amaga: ompeneneHue THIIA TBEPIOTO PACTBOPA, OTIPEACIICHHE
KOHIIEHTPAI[MH PAaCTBOPEHHOTO KOMIIOHEHTA)

ITocTpoeHue rpaHuLbl PaCTBOPUMOCTH B IByXKOMIIOHEHTHON CHCTEME.
VY1opsiiodeHHBIE TBEpIBIE PACTBOPHL. PeHTreHOrpadmueckoe
OIIpeIeNeHNE CTEIICHN JTAJIBHETO MOPSIKA.

Ananus3 pacnaja HepechIeHHbIX TBEPIBIX PACTBOPOB.

AHanu3 peHTTeHOIPaMMBbl 3aKaJIeHHOH CTanu.

Anamus nedexro o ymupennto P.JIL. (3amada: Onpenenenne
IUIOTHOCTH U XapakTepa pachpeneeHUs JUCIOKAIUH 110 yIIUPEHHUIO
PEHTTEHOBCKUX JTMHHN)

Pentrenorpagudeckoe orpeeieHne 0CTaTOYHBIX HANPsDKEHUH. MeTox
“sin2'P”.

OCHOBHBIE BUIBI IPEUMYIIECTBEHHBIX OPUEHTHPOBOK. OMNKcaHue u
aHaJIN3 TEKCTYPHI C IIOMOIIBIO NPSIMBIX TTOJIIOCHBIX (uryp. (3agaya:
IocTpoenne mpsaMoii MOMIOCHON (GUTYPHI M aHATH3 0 Hel
OrpaHMYeHHON TeKcTypsl). [locTpoeHne u aHaIH3 00PATHBIX MOTIOCHBIX
duryp.

Hetitponorpadus (MCTOYHUK HEUTPOHOB, 0OPA3IIBI IS UCCIICAOBAHUS,
pelraeMele 3a/1a9u, IPEUMYIIECTBA 1 HeJOCTATKA METO/IA)
OnekrpoHorpadus (ypaBHeHHE AUDPAKIUH B HJIEKTpOHOrpaduu,
CTpoeHHE IeKTpoHOrpada, CriocoObl ChEMKH, BH]] JJICKTPOHOTPAMMEI
JUTS TIONTMKPHCTAJIIA M MOHOKPHCTAJIa, OCHOBHBIE 3a1a9H)

5.2. Ilepedyennb padoT, BbINOJIHsAE

MbIX 110 AucuuminHe (Kypcosas pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

IIpoBepsiemble
Kon HazBanune PoBep
UHUKATOPBI Cogepxanue padoThl
paboTsI paboTsI .
KOMTICTSHIHH
P1 nomarnee 3aganue | OITK-1-31 s naHHOTO M3Iy4YeHUs pacuyuTaTh TOJNLIMHY OeTa QUiIbTpa 3aJaHHOM
"Pacuer Oeta KpPaTHOCTH
¢msTpa”
P2 nomamHee 3aganne | OIIK-1-31;0I1K-1- | ITo qudpakrorpamMme MOIMKPUCTAINIA C M3BECTHBIM XUMHIECKAM
"KagecTBeHHBIH V2;0IIK-1-BL;I1K-1 | cocraBoB onnpenenuts Gpa3oBbli cOCTaB
(a3oBblit aHan3" -31
P3 jnomamHee 3aganne | OIIK-1-Y2 ITo u3MeHeHHIO eproa PEIIETKU U MIOTHOCTH BELIECTBA, PACUUTATh
"Onpeznenenue Tuna KOJIMUYECTBO aTOMOB Ha 3JIEMEHTAPHYIO STYEHKY U ONPEAUIUTD THII
TBEpAOTO pacTBopa” TBEPJOrO pacTBopa.
P4 nomamiHee 3aganue | OIIK-1-32;0I1K-1- | JIng MOHOKpHCTAIIa H3BECTHON CHHITOHHUHU ITOCTPOUTH TEOPETUUECKYIO

"TTocTpoenue
TOYEYHOU
JJIEKTPOHOTpaMMBbI"

V1

QJICKTPOHOI'paMMy C 3aJIaHHOM OCBIO 30HHI.




P5 JoMalllHEee 3aJaHne

"MUKpOpEeHTIeHOCTT
eKTpaJbHbII aHan3"

OIIK-1-32;0I1K-1-
V2;0IIK-1-B1;T1K-1
-31;1IK-1-B2

Onpenenuts XUMHYECKUI cOcTaB 00Opasia

5.3. OueHouHble MaTepuabl, HCNOJIb3yeMble 15 IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

B 5 cemecTpe nmpexycMoTpeH dK3aMeH, IPOXO I B MHCEMEHHOH (opMe.
OK3aMEeHAI[MOHHBIN OMIIET COCTOUT U3 3a/ad.
MakeT 5K3aMEHaIMOHHOTO OMIeTa IPUBEAEH B IPUIIOKCHUH.

5.4. MeToauka oueHKH OCBOEHUS JUCHMILIMHBI (Moayis, npakTuku. HUP)

o xypcy npeaycMOTpeH B 5 ceMecTpe 3K3aMeH,
B 6 ceMecTpe MpeayCMOTPEH 3a4eT C OLIEHKOW. 3a4eT ¢ OLIEHKOW MPOCTABIISIETCS. HA OCHOBE OIICHOK TEKYIIETO KOHTPOJIS.
OO0yuaromuiicst TOKEH BHITTOJIHUTD BCE MMPAKTHYECKUE U CAMOCTOSITEIbHBIE pa0OTHI, YKa3aHHBIE B JAHHOM pasJiene.

[Ikana oreHMBaHMsI 3HAHUH 00yJarOIINXCS:

OL[eHKa «OTJIIMYHO»

— o0yJarommuiics ToKa3bIBaeT TITyOOKHE, NCUEPITBIBAIOIINE 3HAHUS B 00beMe ITPOHICHHOH ITporpaMMBI, YBEPEHHO JCHCTBYET 110
IIPUMEHEHUIO N10JIy4EHHBIX 3HAHUM Ha NIPAKTUKE, [PAMOTHO U JJOTMYECKH CTPOMHO M3JIaracT MaTepuall IIpu OTBETE, yMEET
(hopMynHpPOBATh BBIBOJIBI 3 U3T0KEHHOTO TEOPETUYECKOT0 MaTepraa, 3HaeT JOMOIHUTENbHO PEKOMEHJOBAaHHYIO TUTEPaTypy.

OrmeHka «XOopomo»

— o0yJarommuiics ToKa3bIBaeT TBEP/BIC U JOCTATOYHO IOJIHBIC 3HAHUS B 00beMe PO ICHHON IPOTPaMMBL, TOITyCKAeT
HE3HAYUTEIbHBIC OIIHOKY IIPH OCBEIIEHUH 33JaHHBIX BOIIPOCOB, IPABHIBHO AEHCTBYET 110 MIPUMEHCHUIO 3HAHUN Ha NMPAKTHKE,

YETKO M3JIaraeT MaTepHal.
O1eHKa «yIOBICTBOPUTEIEHOY

— oOyJaromuiics OKa3bIBaeT 3HAHUS B 00beMe MPOIICHHOH TPOrpaMMBbI, OTBETHI M3/1araeT XOTS U C OIIHOKaMH, HO yBEPEHHO
UCIPaBIIIEMBIMU 10CJIE JOIOIHUTENBHBIX U HABOAALIMX BOIPOCOB, IPABUJIBHO JEHCTBYET 110 IPUMEHEHHUIO 3HAHUI HA IIPAKTUKE.

OrmeHka «HCYOOBJICTBOPUTCIILHO»

— 00yJaOMUICS JOITyCKAeT rpyOble OMMOKHN B OTBETE, HE IOHUMAET CYIIHOCTH M3JIaraéMoro BOIPOCa, HE yMEET IPUMEHSTh
3HaHWs Ha MPAKTHKE, JaeT HETOJIHbIE UM HEKOPPEKTHBIE OTBETHI Ha JIONOJIHUTEIbHBIC U HABOASIINE BOIIPOCHI.

OreHKa «HEsBKa» CTYJCHT HE SBIJICS Ha 9K3aMeH (HA KOHTPOIBHBIC MEPOIIPUSTHS B CEMECTPE).

6. YHEBHO-METOAUWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnasue Bubnuorexa W3narenscTBO, TOX
JI1.1 |IoptHoit B. K., JleheKThI KpUCTATITHYECKOTO OnexrpoHHas OHOIHOTEKA M.: U3n-Bo MUCuC, 2015
Hosuxos A. 11, CTPOEHUS METAJUIOB U METO/IBI
T'onosun U. C. UX aHAIIN3a: Y9eOHUK
J1.2 | Ymancxmii A. C., Kpucramnorpadus, Bbubmorexa MUCuC M.: Metammyprus, 1982
Ckakos 0. A., peHTreHorpadus u
HBanoB A. H., 3JIEKTPOHHAsI MUKPOCKOITHS:
Pacropryes JI. H. Y4eOHHK 17151 BY30B
JI1.3 |Topenux C. C., Pentrenorpaduueckuii u DnekTpoHHast OnbIMoTeKA M.: Uzn-Bo MUCuC, 2002
Ckakos 10O. A., 3JIEKTPOHHO-ONTHYECKUNA
Pacropryes JI. H. aHanm3: yaed. mocodue s
BY30B
JI1.4 |Topenux C. C., Pentrenorpaduueckuii u Bubmmorexa MUCuC M.: Uzn-Bo MUCuC, 1994
Ckakos 0. A., AJIEKTPOHHO-ONITHYECKUNA
Pacropryes JI. H. aHanm3: Y4eb.mocobue s
BY30B
6.1.2. lonoTHUTeILHAS JINTepaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue bubnuoreka WznarenscTBo, o
JI2.1 | Mupxkun JI. 1., CrpaBoOYHUK 110 DJekTpoHHas ONOTHOTEKA Mocksa: ['ocynapcTBeHHOE
Ymanckuii 4. C. PEHTIE€HOCTPYKTYPHOMY M3JIaTeNbCTBO (DPU3UKO-
aHaTHU3y HOJUKPHCTAIIIOB: MaTeMaTHYECKOU JIUTEPaTypHI,
CITPaBOYHUK 1961




ABTOpBI, COCTaBUTEIH

3arnasue

Bubanoreka

W3naTenbcTBO, roj

J12.2 | Homkusu K. U. PacrpoBas anekrpoHHas OnexrpoHHas OHOIHOTEKA Mocxksa: JlabopaTopusi 3HaHHH,
MHUKPOCKOTIUS JJIS 2017
HAHOTEXHOJIOTHH: METOJIBI 1
MIpUMEHEHHEe: MOHOTpaQHst
JI2.3 [3axapos A. M. JuarpaMMbl COCTOSIHUS Bbubnnorexa MUCuC M.: Merannyprus, 1990
JIBOMHBIX U TPOHHBIX CUCTEM:
y4e0. mocodue is CTyI.
METaJLTypT. ¥ MAITHHOCTPOUT.
CIell. BY30B
JI2.4 |Hosuxos U. 1., Mertannoseaenue, DnexTpoHHast OndIMOTEeKA M.: Uzn-Bo MUCuC, 1994
Crporanos I'. B., TepMOOOpaboTKa 1
Hosuxkos A. U. peHTtreHorpadus: YaeOHUK IS
CTY[.METaJLTypr. U
MAaIIMHOCTPOUT. CIICIl. BY30B
JI2.5 | Bbpannon /., Karan MuxkpocTpykrypa MmatepuanoB. | bubnrorexka MUCuC M.: TexHochepa, 2004
V., baxenos C. JI., Metonpl uccliefoBaHus |
Eroposa C. B. KOHTPOJIAL: yuel. mocobue st
ctyn. Hamp. Tlpuknaansie
MaTeMaTHKa U Gu3nka': mep. ¢
aHTTI.
JI2.6 | Ymanckuii 4. C. Pentrenorpagust metamioB u Bbubmmoreka MUCuC M.: Merannyprus, 1969
MOJTYIIPOBOAHUKOB: yue0.
nocoOue Uil CTY. METaJLTypT.
CIIEII. BY30B
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENH 3arnaBue Bubnuorexa H3narensCcTBO, TO
JI3.1 |Bexunosal. B., JudpakuroHHbIe U DnekTpoHHast OnbIMoTeKA M.: [MHUCuC], 2009
WBanos A. H., MHKPOCKOITHYECKIE METOABI U
Aronxun 1O. 1. pUOOPHI TS aHATTH3a
HAHOYACTHII U
HaHOMATEPHAIIOB: y4eO.
ocoOwme [UIs CTY/. BY30B,
00y4. 1o Hamp. 'Mertamtyprus’'
JI3.2 | Apsxonosa H. I1., Kpucramnorpadus, Bbubnnorexa MUCuC M.: YVueba, 1991
Weanos A. H., penTreHorpadus u
I'pummna P. I1. AJIEKTPOHHAs! MUKPOCKOTIHS:
Pazn.:
MUuKpOpEeHTIeHOCIEKTPaIbHbIN
aHaJIM3: METOJI. YKa3aHHs IS
BBITIOJTHEHHS JIOM. 3aTaHUH
'Pacuer koHUIEHTpanMi
3JIEMEHTOB 110 JaHHBIM MAP'
st cryn. crient. 11.01, 11.04,
11.05, 11.06, 11.07, 11.10,
11.04a
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TeJIEKOMMYHHKAHOHHOH ceTH « AHTEpHET»
31 |International Centre for Diffraction Data http://www.icdd.com/
Inorganic Crystal Structure Database: https://p1.misis.ru:5019/RPD/Index/1685435/%20http://www.fiz-
92 karlsruhe.de/icsd.html
D3 | Hayunas snexrponnas oubmuoreka eLIBRARY http://elibrary.ru/
6.3 IlepeyeHb NPOrpaMMHOro odecrneyeHust
JInnensuu ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, I1TO WinEDUA3 ALNG SubsVL MVL PerUsr u
IL1 PerUsr
I1.2 |Microsoft Office
I1.3 |[LMS Canvas
I1.4 | MS Teams
I1.5 |ESET NOD232 Antivirus
6.4. IlepeueHb HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX
N.1 |International Centre for Diffraction Data http://www.icdd.com/




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. Haznauenue OcHareHnue

B-413 VYueOHas ayTuTOpHS NIPOEKTOp; MyJIbTHMEAUNHAS [OCKA; MapKepHas JIOCKa,
JIOKyMEHT-KaMepa; KOMITBIOTEP MpernoaBaTens;
KOMIIBIOTEPHBI ~ Kiacc Ha 14  KOMIIBIOTEPOB, MaKeT
JUIEH3UOHHBIX mporpamM MS Office, xommekr y4eOHOI
Mebenu

Jlroboit Kopryc | YueOHass ayauTopusi JUIsL TIPOBEACHUS | KOMIUIEKT ydeOHOW Mebenu 10 36 MecT st 00yqaronmxcs,

MynbrumenuitHas 3aHATHUM JIEKUMOHHOTO THMA W/WIM Ui | MyIbTUMEIWiiHOe  00OpyJOBaHME, MarHUTHO-MapKepHas

MMPOBCACHUA MMPAKTUICCKUX 3aHSTHI:

Jocka, pabodee Mecto mpenoxasatens, IIKc moctymom x
UTC «Unrepner», DMOC yHuBepcuTeTa 4Yepe3 JMYHBIN
xabuaer Ha mwiatgopme LMS Canvas, IHIEH3MOHHBIE
nporpamMmsl MS Office, MS Teams, ESET Antivirus

Yuranpusii 3a11 Ne3 (B)

KOMIUIEKT  yueOHOM  Mmebenn Ha 44 wmecra  ais
obyuaromuxcss, MOV Xerox VersaLink B7025 ¢ dynxuueit
MacImTaOupoBaHUs TEKCTOB U m3o0paxkenwir, 8§ IIK ¢
poctynom k HTC «Mureprer», OMOC yHuBepcurera
yepe3 JHYHBIM KabuHeT Ha matgopme LMS Canvas,
nuieH3nonHsie mporpamMmbel MS Office, MS Teams, ESET
Antivirus.

b-413

VYueOHas aymuTopus

MPOCKTOP; MYNbTHMEIUIHAS OCKAa; MapKepHas JOCKa,
JIOKYMEHT-Kamepa; KOMIIBIOTEP TIperoiaBaTes;
KOMIBIOTEPHBIH  KIacc Ha 14 KOMIBIOTEPOB, MakeT
JUIEH3UOHHBIX mporpamM MS Office, xommiekt y4eOHO#
Mebenn

8. METOAUYECKHE YKA3AHUSA 1JISA OBYYAIOIINXCA

ITpn n3ydeHnn Kypca MaTepHabDy OOJBIIOC BHIMAHHE CIIEAyeT YASIUTh CAMOCTOSTENBHOM padoTe ¢ yueOHNKaMH, CIPaBOYHON

JUTEPaTypOH M TEKyIIUMH ITyOINKAIIUAME B BEIYIIUX POCCHUICKIX M 3apyOeXHBIX JKypHaJlaX 110 PaCCMaTPUBAEMbIM TEMaM Kypca.
Bonbiryro yacTs BOPOCOB, BO3HUKAIOMIUX B IIPOIIECCE CAMOCTOSITENIbHOM MOATOTOBKU, PEKOMEHIYETCSl BHIHOCUTD ISl 0OCY>KAECHHS
Ha MPaKTUYECKUX 3aHATHAX.

OO0yd4eHne MPOBOANTCS B J[BA CEMECTPa M OPTAHU3YETCSI B COOTBETCTBUH ¢ HACTOSIIEH nporpamMmoi. CamocTosTensHas padbora
CTYZIEHTOB OCYILECTBISETCS U KOHTPOJIUPYETCS € IIOMOLIBIO:

— BOMNPOCOB [ CAMOKOHTPOJIS,

— KOHTPOJBHBIX paboT,

— JIOMAIIHUX 3aJaHu.

KonTtponsHble paboThl IPOBOAATCS B 4aChl IPAKTUYECKUX 3aHATHUIL.

KoHTponbHbIe paboThI OLIEHUBAIOTCS 110 MATHOAIIBHOM CHCTEME, JOMAITHUE 3a/IaHus 110 IBYyXOaIbHOM.

[lepen HavamoM 3aHATHIA CTYyAEHTHI MOIYYAlOT HA TEKyIINIT ceMecTp KaJeHAapHBIH IUIaH ITPOBEAEHHS JJaO0paTOpHEIX pador,
MPaKTUYECKUX 3aHATHH U KOHTPOJIBHBIX paldoT, rpa)uk BEIIAYM U CAAYM JOMAITHHUX 3aJaHUMH.

Hﬂﬂ YCIICIIHOT'O OCBOCHUA I/ISY‘{aeMOﬁ JUCHHUITIIUHBI AJIA CTYACHTOB OPIraHU3YHOTCA CKCHEACIbHBIC KOHCYJIbTalluU npenoz[aBaTenep“[.




