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1. HEJIX OCBOEHUA

1.1 | HayuuTs TEOpPETHYECKIM H KCIIEPUMEHTAIBHBIM OCHOBAaM MU()PAKIMOHHBIX METONOB N3yUCHUS HEYTIOPSATOUYCHHBIX
CTPYKTYP.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

Bbiok OIT: b1.B.JIB.03

2.1 TpebGoBanus K npenBa]PnTenbnoﬁ MOATOTOBKE 00y4aI01Ierocsi:

2.1.1 MaTepI/IaHOBeZ[GHI/IG M TCXHOJIOTHUHU NIEPCIICKTUBHBIX MaTECPUAIOB

2.1.2 | Merompl 3NeKTPOHHON MUKPOCKOIIUH JJIsl MATEPUAJIOB TBEPAOTENBHOM AEKTPOHUKA

2.1.3 | TexHonorus Noxy4eHHs KpUCTAIIIOB

2.1.4 | ®uznueckue cBOMCTBA MPUIIOBEPXHOCTHBIX CIOEB U METOJIBI UX UCCIIEIOBaHUI

2.2 JucuumianHbl (MOIYJIM) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHON THCHUNIAHBI (MOAY/Is) HEOGX0THMO KaK
NpeanecTBYIee:

2.2.1 |KommbrotepHble ¥ HHGOPMALMOHHBIE TEXHOJIOTUH B HAyKE U IIPOU3BOACTBE

2.2.2 | Kpucramiueckue KOMIOHEHTHI aKyCTOIEKTPOHUKU

2.2.3 |Marepuansl 1 31€MEHTbI CIUHTPOHUKU U CIIUHBOJIHOBON ONTHKU

2.2.4 | MHKpOCXEMOTEXHHKA

2.2.5 |Hanomarepuansl B COBPEMEHHOH TBEPJOTEILHON 31EKTPOHUKE

2.2.6 |Henunelinble KpucTaJlIbI

2.2.7 | Onruyeckue sABIEHUS B KpucTauiax. Yacts 2

2.2.8 |IlpumeHeHMeE Na3epHBIX CUCTEM

2.2.9 | ConHeyHas SHEpreTHKA

2.2.10 | Meroapbl uccnenoBaHUS MaTEPHATIOB

2.2.11 |IloaroToBka K HpOLEIYpE 3AMIUTHI M 3aIIUTA BHITYCKHON KBATU(QHUKALIMOHHOM paboThI

2.2.12 | IlpeaaurioMHast IpaKkTUKA JUTsl BBITTOJHEHHS BBITYCKHOM KBaTU(UKAIIMOHHOW paboThI

3. PE3YJIbTATBI OBYYEHMSA 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSIMH

IIK-2: Cnoco0eH INIAHMPOBATh U OCYLIECTBJISITh IKCIIEPHMEHTAIbHbIEC HCCIIEA0BAHNS, AHAJIM3UPOBAThL U 00padaThiBaTh
pe3yJIbTAThI, 1eJ1aTh BBIBO/bI, COCTABJIATH U 0()OPMISATH OTUETHI 0 NPOBEIACHHBIM HCCJICI0BAHUAM

3HaTh:

[IK-2-31 - andpakunOHHbIA 3KCTIEPUMEHT T10 U3yUCHUIO HAATOMHBIX CTPYKTYP METOIOM MaJOYyIIOBOTO PACCESHIUS;

OIIK-5: CnocoGeH olleHUBATH Pe3yJbTATHI HAYYHO-TEXHUYECKUX Pa3padoToK, HAYYHBIX HCCIe0BAHMIA M 000CHOBBIBATH
cOOCTBEHHBII BBIOOP, CUCTEMATH3MPYS M 000011asl TOCTHKEHHUS B 00J1aCTH MATEPHAJIOBEIEHUS U TEXHOJIOTHH MATEPHAJIOB,
CMEKHBIX 00J1aCTAX

3HaTh:

OIIK-5-31 - 3HaTh ¥ MOHUMATh OCHOBHBIC TOHATHS TU(PAKINN PEHTTCHOBCKHX JTy4eii;

OIIK-4: Crioco0eH HAX0AUTH U NepepadaThIBaAThL HHPOPMALNIO, TPEOYEMYIO /15l IPUHATHS pPellleHHii B HAyYHbIX
HCCJICIOBAHUAX U B npaKanecxoﬁ TeXHUYECKOM ACeATEJIbHOCTH, OCYIIECTBJATH MOJICJTHPOBaHNEe, AaHAJIU3 U IKCIIEPUMEHTDI
B IleJISIX IPOBeIeHNsI I€TAILHOI0 UCCAET0BAHMS /IUIsI PellleHNs 32124 B PO ecCHOHATLHOI 06J1acTH

3HaTh:

OIIK-4-31 - 3HaTh ¥ MOHUMATh BO3MOXKHOCTH MeToa Tu(hy3HOTO paccesHus.

IK-2: Cnocoden MVIAHUPOBATH U OCYIIECTBJIATH IKCIIEPUMEHTAJTIbHbLIC UCCJI€10BAHUA, AHAJIU3UPOBATH U OﬁpaﬁaT]ﬂBaTl’
pe3yibTaThl, 1€J1aTh BBIBOAbI, COCTABJATH U O(l)OpMJIﬁTL OTYETHI IO MPOBEACHHBIM MCC/ICI0BAHUAM

YMmerb:

[K-2-Y1 - onpenensTs TEPMOANHAMUYECKIE XaPAKTEPUCTUKN TBEPJIBIX PACTBOPOB Ha OCHOBE U (DPAKIIMOHHOTO KCIIEPUMEHTA;

OIIK-5: CnocoGeH oLleHMBATH Pe3yJbTATHI HAYYHO-TeXHUYECKUX Pa3padoToK, HAYYHBIX MCCIeI0BAHMIA M 000CHOBBIBATH
coOCTBEHHBII BBIOOP, CUCTEMATH3MPYS U 000011asl TOCTHKEHHUS B 00/1aCTH MATEPHAJIOBEIeHUS U TEXHOJIOTHH MATEPHAJIOB,
CMEKHBIX 00J1acTAX

YMmerb:

OIIK-5-Y1 - aHamM3upoOBaTh pe3yNbTaThl U3YIECHHS PACCESHUS KIUIKUMHI U aMOP(HBIMH TEITaMH;




OIIK-4: CnocodeH HAX0AUTh U NepepadaTbiBaTh HHpOPMaNHIO, TPeOyeMYI0 ISl IPHHATHSA PellIecHU B HAYYHbIX
HCCIIeIOBAHUAX M B NPAKTHYECKON TeXHUYeCKOi AesiTeIbHOCTH, OCYILEeCTBISTh MO THPOBAHME, AHAJIU3 U IKCIIEPUMEHThI
B LleJIAIX IPOBeIeHNs 1eTAILHOI0 HCCJIeJ0BAHNA ISl PelleHAs 32124 B IPO(ecCHOHANBHOI 00J1acTH

YMmerb:

OIIK-4-Y1 - chopmynupoBath 3aa4y U3yUeHUsI HEYTIOPAJOUCHHBIX CTPYKTYp U MIPOaHAIM3UPOBAThH PE3YIIbTAThl AU(DPAKIUOHHOTO
9KCIIEPUMEHTA.

IIK-2: Cnocoben IVIAHUPOBATH U OCYIIECTBJIATH JKCIIEPUMEHTAJIBbHBIC HCCJI€10BAHUA, AaHAJIU3HUPOBATH U OﬁpaﬁaTbIBaT]:
pe3yiabTaThl, 1€JIaTh BbIBO/AbI, COCTABJIATH U O(I)OpM.IIﬂTb OTYETHI 1O MPOBEACHHBIM HCC/ICIOBAHUAM

Baagernb:

ITK-2-B1 -HaBBIKaMU CaMOCTOSTEIBLHOM PabOTHI C IUTEPATypPOH ISl IMOMCKa HH(MOPMAIHH 00 OTHACIBHBIX ONPEICIICHUSX, TOHATHAX
Y TepMHUHAX, OOBSCHEHUS UX MPUMEHEHHUS B MPAKTUICCKUX CUTYAIVSIX; PEIICHHUS TEOPETHUSCKUX U MPAKTUICCKUX TUTIOBBIX H
CHUCTEMHBIX 3aJ1a4, CBA3aHHBIX C MPO(eCCHOHATFHOMN NeSTETbHOCTHIO;

OIIK-5: Cnoco0eH OLleHMBATH Pe3yJIbTAThl HAYYHO-TEXHUYECKUX Pa3padoTOK, HAYYHBIX HCCIeI0BAHMI M 000CHOBBIBATH
co0CTBEeHHBII BLIOOP, CHCTEMATH3MPYS M 00001151 JOCTHKEHUS B 00JIACTH MaTepHAJOBeeHHS U TeXHOJIOTHH MATepHAIOB,
CMEKHBIX 00,1aCTAX

Baagern:

OIIK-5-B1 - HaBbIKaMK pacueTa HHTEHCUBHOCTU OPErrOBCKUX OTPAXKEHUH B 3aBUCHMOCTH OT K03((GHIUEHTOB JaIbHET0 MOPSIKA;

OIIK-4: CniocoGeH HAXOAUTH U NepepadaTbIBATHL HHGpOPMaLMIO, TPeOyeMYI0 151 IPUHATHS PellleHUil B HAYYHbIX
HCCJIEIOBAHUAX M B MPAKTHYECKOH TeXHUYECKOI AeTeTLHOCTH, OCYIIECTBIATH MOIETHPOBAHNE, AHAJIN3 H IKCIIEPHMEHTHI
B 1eJIAAX MPOBEIEHHS IeTAJbHOT0 HCCIeT0OBAHMS VISl pellleHus 32124 B IPo¢)ecCHOHAIBLHON 001aCcTH

Baanernb:

OIIK-4-B1 - HaBBIKAMH OIICHUBATH COBOKYITHOCTH MHUKPOJIC(EKTOB B KPHCTAIUIaX Ha OCHOBE M3Y4eHHS TUPPY3HOTO paccessHUs
PEHTI€HOBCKUX JIyudei.

4. CTPYKTYPA U COJEPKAHMUE

Kon HaumenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanne KM Boinoan
3aHATHSA TeM /B 3aHATHS/ / Kypc HHAMKATOPbI H 31 sieMble
KOMIeTeH Mt pecypcbl padoThI

Pa3gen 1. OcHoBBI
MPUKJIATHOTO
CTPYKTYPHOI0 aHAJIU3A

1.1 Paccesinne u3oTponHeIMu 2 2 OIIK-5-31 J.1 HET
cucremamu. PaccesiHue OIIK-5-Y1 JI1.2J12.1
razamu. MeTozsl yCcpeaHeH!s J12.2J12.3
IIpU pacyerax J12.4J13.1
MHTEHCUBHOCTEN
MAaKpOCKOITHYECKIX
pa3mepoB cucremamu. /Jlex/

1.2 Paccesinue cpenoii co 2 2 OIIK-5-31 JI1.1 HET
chepruvecKkr CHMMETPUIHOM OIIK-5-V1 JI1.2J12.1
(yHKIMEH pacTpeneneHus OIIK-5-B1 JI2.2 J12.3
aToMoB. CTPyKTYypHBII J12.4J13.1
(hakrop xuaKoCcTH. /JIeK/

1.3 Onpenenenue GyHKIHHA 2 2 OIIK-5-31 J.1 HET
panuanbHOTO PACIPENCICHUS OIIK-5-B1 JI1.2J12.1
10 SKCIEPUMEHTAIILHOI J12.2J12.3
kapTuHe paccesaus. /Ip/ J12.4J13.1

1.4 ManoyrioBoe paccesiHue 2 2 OIIK-4-V1IIK J.1 HET
MEJIKOIUCIIEPCHBIMU -2-31 JI1.2J12.1
cucrtemamu. OnpeneneHue JI2.2 J12.3
MapaMeTpoB AUCIEPCHBIX J12.4J13.1
qacruil. /TIp/

1.5 OKCIIepUMEHTaIbHOE 2 2 [TK-2-31 J.1 HET
W3Yy4EeHHE MaJIOYTJIOBOTO JI1.2J12.1
paccesiHus. MeToipl pacuera J12.2 J12.3
WHBapHaHTOB 10 JI2.4J13.1
IKCIIEPUMEHTATEHBIM
W3MEpPEHHSIM MaJlOyTIOBOTO
paccesnust. Yacts 1. /TIp/




1.6 OmnucaHue CTpyKTypsl IK-2-V1 J1.1 HET
TBEP/BIX PACTBOPOB. JI1.2J12.1
KoadduimenTs! nansaero u JI2.2 J12.3
6mmkHero nmopsakoB. CBA3b J12.4J13.1
WHTEHCUBHOCTH OPETTOBCKUX
OTPAXKEHUH C
ko3 dumenTamMn fansHEro
nopsaxka. /Jlex/

1.7 CBsI3b UHTEHCUBHOCTH OIIK-5-Y1 J1.1 HeT
UG PY3HOTO pacCestHUs C OITK-4-31 JI1.2J12.1
ko3 purmentamu OnrKHETO JI2.2 J12.3
no-psaka. Ctarudeckue J12.4J13.1
CMEILEHHUS B TBEPIBIX
pacTBoOpax M MX CBS3b CO
CTPYKTYpOH pacTBOpa.

Cyneprno3uoHHOe
npubImkeHue. /Jlex/

1.8 TepmoarHaMuyeckast TEOpPHs OIIK-5-31 J.1 HET
¢ykryarmn OIIK-4-31 JI1.2J12.1
KOHIIEHTPALIMOHHBIX BOJIH. J2.2 J12.3
MeTo cTaTHYECKAX J12.4J13.1
KOHIICHTPAIIMUOHHBIX BOJIH B
YpaBHEHHSAX
€aMOCOIJIACOBAHHOTO
nons. /Jlex/

1.9 Ornpenenenue OIIK-4-Y1 J.1 HET
TEPMOANHAMUYECKAX JI1.2J12.1
XapaKTepUCTHK TBEPIBIX JI2.2J12.3
PacTBOpPOB METOJIOM JI2.4J13.1
UG PY3HOTO paccesTHHs
PEHTIEHOBCKUX JIy4deil U
anekTpoHoB. /IIp/

1.10 CrnuHOAANBHBIN pacan u OIIK-4-V1 JI1.1 HET
OIIpENETIEHUE TEMIIEPATYPBI JI1.2J12.1
CIIMHOJAJIBHOTO pacIana. J12.2 JI2.3
VY4eT nansHOAeHCTBYIONIHX J12.4J13.1
cwr. /Tlp/

1.11 WHTEHCHBHOCTH paccesHus OIIK-4-31 JI1.1 HET
Ha M30JIMPOBAaHHBIX AeheKrax OIIK-4-B1 JI1.2J12.1
B ¢J1a00 MCKa)KEHHBIX JI2.2J12.3
kpuctayiax. /Jex/ J12.4J13.1

1.12 WHTEeHCHBHOCTB paccesHus B OIIK-5-31 JI1.1 HET
OKPECTHOCTSAX y3J10B OIIK-5-B1 JI1.2J12.1
00paTHOM pelIeTKy 1 aHaIIU3 J2.2 J12.3
CUMMETPHUH ePEKTOB U JI2.4J13.1
TEH30POB JHIIOJNICH CHIL.

Nzomuddysusre
MOBEPXHOCTH. /JIex/

1.13 | JuddysHoe paccesiHue Ha OIIK-4-Y1 J1.1 HET
MHKpoe(eKTax B JI1.2J12.1
MOHOKpHcTayiax. /JIex/ JI2.2 J12.3

J12.4J13.1

1.14 | U3mepenue quddy3Horo OIIK-4-B1 JI.1 HET
paccesiaust. [Tocrpoenue JI1.2J12.1
ceueHnid N301UPPY3HBIX JI2.2 J12.3
noBepxHocTeld. Yacts 1. /IIp/ J12.4J13.1

1.15 | CrpykrypHblit hakrop OIIK-5-VY1 J1.1 HET KMI P2
KUIKOCTH. AHAIN3 JI1.2J12.1
WHTEHCUBHOCTH JI2.2 J12.3
MaJOyTJI0BOIO PAcCEsHUsI. J12.4J13.1
Yacrts 1. /J1a6/ 21




1.16 | Ananus ynopsgodeHus B 2 OIIK-4-31 J1.1 HET KM1 P3
TBEP/BIX PacTBOpax OIIK-4-V1 JI1.2J12.1
JTaTbHUM TTOPSTKOM. JI2.2 J12.3
bnwxunii nopsanok B J12.4J13.1
TBEPIBIX PacTBOpax. 21
KoaddurmenTts! 6mrkHETO
nopsiika. 4acth 1. /J1ab/
1.17 | Ompenenenue sHepruu 2 OIIK-4-Y1 J.1 HET KM1 P4
CMEILeHUS U3 OIIK-4-B1 JI1.2J12.1
TU(PPAKTOMETPUIECKOTO JI2.2 J12.3
sKcliepuMenTa. Pacuer J12.4J13.1
BKJIaJIa YIPYTOH SHEPTUH B 21
mapameTp B3auMOJICHCTBHS.
Yacrts 1. /J1a6/
1.18 | IuddysHoe paccesane 2 OIIK-5-31 J1.1 HET KMI1 P5
MUKpoae(eKkTaMu. AHAITN3 OIIK-4-31 JI1.2J12.1
cuMMeTpuH n30audy3HBIX JI2.2J12.3
kpuBbIx. YacTh 1. /J1ab/ J12.4713.1
21
1.19 | BrInmonHeHne qoManIHero 57 [IK-2-B1 J.1 HET
3aganus. /Cp/ JI1.2J12.1
J12.2J12.3
J12.4J13.1
21
1.20 | OxcrepuMeHTaNnbHOE 2 MK-2-Y1 IIK-2 J1.1 HET
W3YyYECHHE MaJIOYTJIOBOTO -31 OIIK-4-B1 JI1.2J12.2
paccestHus. MeToasl pacueTa JI2.3J13.1
MHBAPHAHTOB MO 21
IKCIIEPUMEHTAIBHBIM
U3MEPEHHSM MaJOYTIOBOTO
paccesuus. Yacts 2. /TIp/
1.21 DKCTIepUMEHTaIbHOE 2 TIK-2-Y1 OIIK JI1.1 HET
U3MepeHne -4-Y1 OIIK-4- JI1.2J12.2
TEPMOIMHAMHYECKIX 31 JI12.3J13.1
XapaKTEPUCTUK TBEPABIX 21
PacTBOPOB METOJIOM
nmuddysnoro paccesHus. /Ilp/
1.22 | U3mepenue quddy3Horo 1 OIIK-5-31 J1.1 HET
paccesiaust. [Toctpoenue OIIK-4-31 JI1.2J12.2
ceueHnid N30AUPPY3HBIX OIIK-4-Y1 IIK JI2.3J13.1
nosepxHocTeld. Yacts 2. /IIp/ -2-31 21
1.23 | OGpaTtHOE MPOCTPAHCTBO IS 1 OIIK-5-31 JI1.1 HET
CHCTEM C Pa3HOU CTETIEHBIO OIIK-5-V1 JI1.2J12.1
ynopsigoueHus. /Jlex/ OIIK-5-B1 J12.2 J12.3
1.24 | CtpykrypHbIit pakTop 2 OIIK-4-B1 IIK- J1.1 HET KM1 P2
JKUJIKOCTH. AHAIN3 2-31 JI1.2J12.2
MHTEHCUBHOCTH J12.3
MaJIOyTJIOBOTO PacCEesTHNUSI.
Yacts 2. /J1a6/
1.25 | Ananu3 ynopsgodeHus B 2 [K-2-Y1 IIK-2 J1.1 HeT KMI1 P3
TBEPJABIX PacTBOpax ¢ -31 JI1.2J12.2
JTaTBbHUM TTOPSTKOM. J12.3
BrvxHMM nops ok B
TBEPABIX PacTBOpPax.
KoaddurmenTs! ommkHero
nopsaka. gacts 2. /JI1ab/
1.26 | Ompenenenue SsHEpPrun 2 IIK-2-V1 IIK-2 J1.1 HET KM1 P4
CMEIIEeHUS U3 -31 OIIK-4-B1 JI1.2J12.2
TU(PPAKTOMETPUIECKOTO J12.3

JKcriepuMenTa. Pacuer
BKJIaJia yIIPYIOd HEPIUU B
napameTp B3auMOJICHCTBUSL.
Yacts 2. /J1a6/




1.27 | JuddysHoe paccesHue 2 MK-2-Y1 IIK-2 J1.1 HET KM1 PS5
MUKpoedekTaMu. AHAIN3 -31 JI1.2J12.2
cummeTpuu m3oaudQy3HBIX J12.3
kpuBbIx. Yacts 2. /J1ab/
1.28 | Auddysnoe paccesaue 2 OIIK-4-31 J1.1 HET KMI1 PS5
MHUKpoedeKkTaMu. AHAIN3 JI1.2J12.2
cUMMeTprH n301u(pdy3HBIX J12.3
KpUBBIX. 3axmodeHue. /J1ad/
5. ®OHJ OHEHOYHBbIX MATEPUAJIOB
5.1. KoutposabHble MeponpusTHs (KOHTPOJIbHAS padoTa, TECT, KOJUIOKBHYM, 3K3aMeH H T.I), BONPOCHI IJIs
CaMOCTOSITeJIbHON MOATOTOBKH
Kon KonTponsHoe l_I[/IIzIO];epﬂeMHe B
KM MepOpUATHE ZMKATOPBL OTIPOCHI JJIS TIOATOTOBKA
KOMITETEHIIHIA
KM1 3amura
71a00paTOPHBIX
pabot




KM2

DK3aMeH

1. OcHOBBI KHHEMaTHYECKOH Teopuu paccedaHust. CloxeHue
KOrepeHTHbIX BoH. CyMMapHas aMIUIUTY/1a PACCESIHHBIX BOJH Kak
unaTerpan Oypre GYHKIUH pacTpeeTeH s PacCeHBAIOMNX IIEHTPOB.
2. PaccesiHue peHTTeHOBCKUX JIyuel. PaccesHre cBOOOIHBIM
anexkrpoHoM. @opmyna Tomrncona. AMIUIUTYJa aTOMHOTO PACCEsTHUS:
KOrepeHTHas cocTaBistomas. [lonpaBku Ha aHOMaNbHYIO JUCIEPCHUIO.
VHTEHCHBHOCTH HEKOTEPEHTHOTO PACCESHHUS aTOMOM. 3aBHCHMOCTb
UHTEHCUBHOCTH  HEKOT€PEHTHOTO PACCESHHs OT BEIMYUHBI BEKTOpa
paccesHus. FI3MeHeHNe JIMHBI BOJHBI IPU HEYIPYTOM
(KOMITTOHOBCKOM) PACCEsSHHH.

3. AMIIUTY1a paccesHUsl COBOKYIIHOCTBIO aTOMOB C Pa3HOH CTEIEHBIO
ynopsioueHus. PaccessHue onHoaTOMHBIM razoM. PaccesiHue
Monekynamu rasa. @opmyna Jlebas. PaccesHne koHIeHCHPOBaHHBIMH
(ha3zaMu ¢ pa3HOH CTENICHBIO YIOPSATOUYCHHUS: OHOMEPHO
HepHOANYECKas CHCTEMA.

4. PaccesiHue 0THOATOMHOM >KH/IKOCTBIO: CTPYKTYPHBII (hakTop
KHUIKOCTH. DKCIIEpUMEHTAIFHOE OTIpeaeneHre QyHKINN paTruaabHOrOo
pacmpeneneHns aTOMOB B XKHUIKOCTH. AOCOIOTH3AINS U3MEPEHIH
UHTEHCUBHOCTH qu((y3HOro paccesHUs KUIKOCTbIO. PaccesHue He
0JTHOATOMHOH HJKOCTBIO C MIOJIHOCTBIO TUCCOLUMPOBAHHBIMH
MOJIEKYJIaMHU.

5. ManoyrnoBoe paccesHue. Paccesnue ognon uactuueid. Paccesnue
MO MaJIbIMK YTJIAMH  COBOKYITHOCTBIO YaCTHL[. ANNPOKCUMAIHS
I'mabe. OnpeneneHne pa3smMepoB YaCcTHI] HA OCHOBE allPOKCHMAINN
T'unpe. Onpenenexue pacnpeneneHus YacTUll 110 pa3Mepam.
ManoyrioBoe paccesiHie U BO3MOXKHOCTb OLIEHKH TOBEPXHOCTH
yactul. Pabovas hopmysa i1 00pabOTKH SKCTIEPUMEHTATbHBIX
pe3yJIbTaTOB U3MEPEHMSI UHTEHCUBHOCTH MYP.

6. M3ydeHne CTpYKTypbI TBEPIBIX pacTBOPOB. JanbHUM TOPSAAOK.
Koaddunmenrts! nansrero nopsaxa. CBs3b HHTCHCHBHOCTH

T (PaKIMOHHBIX MAKCHMYMOB C K03 QUIeHTaMH TaTBHETO TTOpsiIKa.
7. brimoxani opspok. Crioco0 onvcaHus KOPPESIUN aTOMOB B
pactBope ¢ 6mKHUM opsaAkoM. KoadduimeHTs! koppessiuuu.
Kosdpunuentsr dypbe u ¢uryKTyanuy KOHIEHTPALUH, UX CBS3b C
ko3 puIMeHTaMH KOppeIsAInN.

8. PaccesHHE TBEpABIMHU PACTBOPAMH.

9. Crartndeckue cMmemieHus U X Oypbe- KOMIIOHEHTH.

10. UrTeHCHBHOCTD A (DY3HOTO paccestHUs U KOMITOHEHTH Dypbe
(iryKTyarmii KOHIIEHTPAlu! U CTaTHIECKUX CMEIICHUI.

11. TepmoauHamMuueckast TeOpus QIyKTyaluii KOHIEHTPALIUH:
MHKPOCKOITYECKas TeOpHsl (pIyKTyanuii KOHIEHTpauy. JHEeprus
CMEIIICHHS.

12. YpaBHeHHE CaMOCOTTIACOBAHHOTO MO ISt TBEPABIX PACTBOPOB.
@Dypbe KOMIIOHEHThI SHEPTUH CMEIIEHHsI 1 BHYTPEHHSIS JHEPIUs
pacTBOpOB.

13. OnpeneneHue TepMOJUHAMUYECKUX XapaKTEPUCTHK TBEPABIX
PacTBOPOB C MOMOIIBIO U3MEPEHHSI HHTEHCUBHOCTH AUG(Y3HOTO
paccestaust. CBsa3b Dypbe KOMIOHEHT (QIIyKTyaluii KOHIEHTPALMH C
KoMmIoHeHTaMu Dyphe SHepTHuH CMEIICHNS, X ONpeeNIeHue C
MOMOIIBIO H3MEPEHUS! HHTEHCUBHOCTHU TU(P(Py3HOTO paccesHHs.

14. CniunonanbHbIi pacniaa. OnpeneneHue KoMnoHeHTsl Dypbe
SHEPTHUH CMEUICHHS sl BOTHOBOTO BEKTOPA PaBHOTO HyIo. BrusiHue
YIPYTUX AaTbHOACHCTBYIOMNX CHII Ha BeNN4NHY Pypbe KOMIOHEHT
(dayxryauuit koHueHTpauu. OnpeneneHye napaMeTpa
B3aUMOJIEHCTBHS I PACTBOPOB COEJMHEHNUI C pa3HBIMU pa3MepamMu
aTOMOB.

15. Iuddysnoe paccesHue ToUeUHBIMH IeQEKTaMU pa3HOTO THIIA.
OcHoBHO¥ BKIaJ B Anddy3Hoe paccesHue B pa30aBICHHBIX PaCTBOPAX.
16. ITousTHe 00 30K Py3HON TOBEPXHOCTH. BiusHIEe CHMMETPHH
MOJIS CMeleHni 1e()eKTOB Ha BUI N304 PYy3HOH TOBEPXHOCTH.

17. uddysnoe paccesnue Mukpoedexramu. Csi3b HOPMBI OIS
cMeleHnH ¢ ko3 GUIUEHTaMU U TUITOJIEH CHIL.

18. XyaHroBCKO€ U aCUMITOTHUYECKOE paccessHue. Bo3MOoKHOCTh
OIIpeeNeH s 3HaKa MOIIHOCTH MHUKpoe(eKkTa U ero pa3sMepoB.

19. Tlpumep npumenenus J{PPJI B usydenue pacnajaa Kaciopoja B
KPEMHHH.




5.2. Tlepedenn paGoT, BeINoIHsAeMbIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, I1P u 1.11.)

IIpoBepsiemblie
Kon Ha3panne POBep
WHIUKaTOPBI Conepsxanue pabOTHI
paboTbl paboTsl .
KOMTIETSHIHH
P1 Jomainee 3ananue colepkUT 15 3a1a4, 0XBaThHIBAIOLIMX MaTepHal paszena |
P2 Jlabopatopnas CTpyKTypHBIH (aKTOp KUAKOCTU. AHAIN3 UHTEHCUBHOCTH
pabora Ne 1 MaJIOYIJIOBOTO pacCesHUs
P3 JlabopaTopnas AHanu3 ynopsiioueHus B TBEPAbIX pacTBOPaX € AAJbHUM MOPSIIKOM.
pabora No 2 BakHU MOpsIoK B TBEpAbIX pacTBopax. KoadhdhuimeHTs! OamKHero
TopsiIKa
P4 JlabopaTopHas OmnpeeneHue SHEPTUN CMENICHUS 13 TUPPAKTOMETPHIECKOTO
pabora Ne 3 JKcrepuMeHTa. Pacder BKiazsa ynpyroi 3Hepruu B napamerp
B3aUMOJICHCTBUS
P5 JlabopaTopHas Juddy3Hoe paccesHue MUKpoIeeKTaMU. AHATH3 CHMMETPUHN
pabora Ne 4 3011 Hy3HBIX KPUBBIX

5.3. OueHovHbIe MaTepHaJibl, HCNTOJb3YyEMbI€ IJISl IK3aMECHa (onncal-me 6I/IJICTOB, TECTOB U T.II.)

OK3aMeHAlMOHHbBIC OUIIETHI XpaHATCs Ha Kadenpe. DK3aMCHAIIMOHHBIH OMIIET COCTOUT U3 TPEX BOIPOCOB.

5.4. MeToauka olleHKH OCBOEHUs TUCUMILUINHBI (MoayJs, npakTuku. HAP)

ypOBeHL OCBOCHMSA JUCHUIIIMHBI CKIAAbIBACTCA B PE3YJIbTATC OTBETOB HA DK3AaMCHE U CO6CCGHOBaHI/II/I.

"OTIHUYHO" - €CIIM JaHbI OTBETHI Ha BCE BOIPOCHI B MTOJHOM 00BEME;
"XOpomro" - eciii TaHbl OTBETHI HA BCE BOITPOCHI, HO UMEIOTCSI HEKOTOPBhIE HETOYHOCTH JIMOO OTBETHI JITAaHBI HE B IMIOJTHOM 00beMe;

"yI0BJIETBOPUTEILHO" - €CJIM JaHbl OTBETHI HA BCE BOIIPOCHI, HO OTBETHI SIBJISIOTCS HEMOJIHBIMU;
"HEeyIOBIETBOPUTENBHO" - Gosee yeM 50% OTBETOB SIBISIOTCS HEMOIHBIMU JTHOO HENPaBUIbHBIMHU.

6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue bubnuoreka WznarenscTBo, roj
JI1.1 | Ymanckuii f. C., Kpucramnorpadus, bubimorexa MUCuC M.: Meramnyprus, 1982
Ckaxos 10. A, peHTreHorpadus u
WBanos A. H., OJIEKTPOHHAsT MUKPOCKOIIMS:
PacTopryes JI. H. YueOHUK /17151 By30B
JI1.2 |bybmuk B. T., Mertob1 uccneoBaHus bubimorexa MUCuC M.: Meramnyprus, 1978
Hy6posuna A. H. CTPYKTYpPBI IIOIYIIPOBOJHUKOB
1 METaJUIOB: y4el. mocobue
JUTSL By30B TIO CTIEII.-
TexHosorus crer. MaTepuaioB
AIIEKTPOH. TEXHUKU
6.1.2. Jlono/THUTeILHAS JIMTepaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue bubimoreka WsnarenscTBo, roj
JI2.1 | Xauarypsu A. T. Teopus ha3oBbIX DnekTpoHHast OHOIHOTEeKa Mocksa: Hayxka, 1974
MpeBpalIeHu U CTPYKTypa
TBEP/BIX Pac-TBOPOB:
MoOHOTrpadus
J12.2 | Sroaxun 1O. 1., ArtoMHOe cTpoeHHe (a3. DnekTpoHHast OnOIHoTEeKa M.: Yueba, 2007

Csupugosa T. A.

Kpucrammoxumus TBepasIx
PacTBOPOB U MPOMEKYTOUHBIX
(da3. Ctpykrypa aMOopQHBIX,
KBa3UKPUCTAITMICCKUAX 1
HAHOKPHUCTAJITHYECKIX
MaTepUaioB: Kypc JIEKUUHN s
cTyn. cren. - 'duznka
Metaos' u 'Hanomatepuans!'




ABTOpBI, COCTaBUTEIH

3arnaBue

Bubanoreka W3naTenbcTBO, roj

JI2.3 |Bexwiosa . B.,
Wsanos A. H.,
Aromaxun 1O. 1.

JudpakanoHHbIe U
MHKPOCKOITHYECKUE METOJIbI 1
puOOPHI TS aHAIIN3a
HAHOYACTHI] 1
HaHOMAaTepUaoB: yuel.
nocoOue JuIst CTy . By30B,
00y4. o Hamp. 'MeTamnyprus'

DnexTpoHHast OnOIMoTeKa

M.: [MUCuC], 2009

JI2.4 | Kpusornas M. A.

Teopus paccesHus
PEHTIEHOBCKUX JIy4Yeil u
TENJIOBBIX HEHTPOHOB
peanbHBIMU KPUCTAIUIAMHU

Bbubmmorexa MUCuC

M.: Hayxka, 1967

6.1.3. Meroauyeckue pa3padoTku

ABTOpBI, COCTaBUTENH

3arnaBue

Bubnuorexa W3narenscTBO, TOI

JI3.1 [by6mukB.T.,
Hy6posuna A. H.

COO0pHUK 337134 U yIIpaXHEHUI
o Kypcy 'Metoibt
HCCIIEIOBAHUS CTPYKTYPHI':
Yueb. mocobue 1 By30B MO
crel. '@usnka U TEXHOJIOTHUS
MaTepHalioB U KOMIIOHCHTOB
JIEKTPOH. TEXHUKU',
'MUKpPO3IIEKTPOHUKA U
HOJIyIPOBOHUKOBBIC IPHOOPHI'

bubmnorexka MUCuC

M.: Beicu. mik., 1988

6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHET»
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IIporpammHOe oOecTieueHne A aHATIM3a CTPYKTYPHI
KPUCTAITHIECKAX MaTEPHAIIOB.

http://crystalmaker.com

6.3 Ilepeuennb MPOrpaMMHOIO odecnedeHust

I1.1 | Microsoft Office

6.4. Tlepeyens MHPOPMANMOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. |

Hasnauenne

OcHarenne

YuTaabHbIN 3all
3JIEKTPOHHBIX PECYypCOB

KOMIUIEKT y4yeOHOW MeOenu Ha 55 mect s oOyyaromumxcs,
50 TIK c¢ pmocrynom k MWTC «UuTeprer», SUOC
YHHBEpPCHTETa 4epe3 JIMYHBIN kaOmHeT Ha matdopme LMS
Canvas, mmiueHsnoHHble mporpamMsel MS Office, MS
Teams, ESET Antivirus.

K-405

VYuebHas ayauTopus

MHKpockon omnTtudeckuii Meram P-1 ¢ 6moxom mumrarust (5
IIT.), MUKPOCKON ontuiyeckuii MMYVY-3 ¢ G10kOM NHUTaHHS,
MHKPOTBEPIOMED [IMT-3, MeTauorpaduIecKuii
Mukpockormr MUP-12, 00pas3nel peHTreHOBCKUX TPYOOK H
peHTreHOBCcKuX Kamep (3 mT.), Habop JEeMOHCTPAMOHHOTO
obopynoBaHMss B TOM  4YHCIe:  JOCKa  ydeOHasd,
MYyJbTUMEANHHBIN 1poekTop, [IK, maker JUIIEH3MOHHBIX
mporpamm MS Office, 3kpaH NPOCKIMOHHBIN, KOMILICKT
yuebHoil Mebenu

K-405

VYuebHas ayauTopus

MHKpockon onTtudeckuii Meram P-1 ¢ 6moxom mmrarust (5
IIT.), MUKPOCKON ontuiyeckuii MMYVY-3 ¢ GJ0KkOM NHUTaHHS,
MHKPOTBEPIOMED [IMT-3, MeTaJuorpaduIecKuii
Mukpockorr MUP-12, 00pas3nmbel peHTreHOBCKUX TPYOOK H
peHTreHOBCckuX Kamep (3 mT.), Habop JEeMOHCTPAMOHHOTO
obopynoBaHMss B TOM  4YHCIe:  JOCKa  ydyeOHasd,
MYyJbTUMEANHHBIN 1poekTop, [IK, maker IUIIEH3MOHHBIX
mporpamm MS Office, 3kpaH NPOCKIMOHHBIN, KOMILICKT
yuebHoI Mebenu




K-405 VYueOHas ayauTopus MHKpockon omnTtudeckuii Meram P-1 ¢ 6mokom mmrarus (5
IIT.), MUKPOCKOT onTudecknii MMY-3 ¢ OmokoM MuTaHwus,
MUKpPOTBEPAOMED IIMT-3, MeTauorpaduaecKuii
mukpockonmr MUP-12, o0pasiel pPeHTTeHOBCKHX TPYOOK W
PEeHTTeHOBCKHX Kamep (3 mT.), Habop JEMOHCTPAOHHOTO
obopynoBaHMd B  TOM  4YHCJe: JOCKa  ydeOHas,
MyabTUMeAniHbIH mpoekTop, [IK, makeT nHMIEH3MOHHBIX
mporpamm MS Office, 3kpaH NPOCKIMOHHBIH, KOMIUIEKT
yaeOHoI Mebenn

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

[Ipu KOHCIIEKTHPOBAHUH JIEKIUI B KOHCIIEKT CJIEAYET 3aHOCUTH BCE, YTO PEKOMEHAYET IpenoaaBarens. M3yuenue u oTpaboTka
MIPOCIYIIAHHBIX JIEKIUH 0e3 MpoMeasIeHUs 3HAaYUTEIbHO SKOHOMHUT BpeMs M CIIOCOOCTBYET JTyUIlIeMy YCBOSHHIO MaTepHara.
CryzneHTaM peKOMEHAYETCs ¢ CaMOTo Hadajla OCBOCHHS JaHHOTO Kypca padoTaTh ¢ JINTepaTypor U MpeiaracMbIMHU 3aJaHUsIMU.
IIpu 3TOM aKTyanH3upyrOTCs HMEIOIINeCs 3HAHU, a TaoKe co3aeTcs 6a3a I yCBOEGHHS HOBOTO MaTepralla, BOSHHUKAIOT BOIIPOCHI,
OTBETHI Ha KOTOPBIE CTYJIEHT MOIy4YaeT B ay JUTOPUU.

ITpu ocBOCHUH TaHHOTO Kypca CTYACHT JOJDKEH MONIB30BaThCs OMOIMOTEKO By3a, a TAkKe AICKTPOHHBIMU 0a3amMu y4eOHOU
JIATEPaTypHl, B COOTBETCTBUH C HACTOSIIEH PO PaMMOi.




