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1. HEJIX OCBOEHUA

1.1

Iemw ocBOGHHS TUCIUILIHHEL - HAYIUTh aHATM3UPOBATH U IPUMEHSATH 3aKOHBI (DU3UKN KOHJCHCHUPOBAHHOTO COCTOSHHUS K
peanbHbIM TenaM. HayuuTs ycTaHaBIUBATh CBSI3b (PU3MUECKHX CBOMCTB MAaTEPHUANIOB C THIIOM MEKAaTOMHBIX
B3aMMOJICHCTBUM B HUX U UX CTPYKTYpoi. HayduTh HCIIOJIB30BaTh 3TU CBA3H I IPOTHO3UPOBAaHMA MEXaHUYCCKUX U
(U3UKO-XUMHIECKHAX CBOICTB

1.2 | 3amaum nuCHUIUINHEL:

1.3]1. HayuuTh ucnosp30BaTh NOTy4EHHbIE 3HAHUS JUISI IPOTHO3UPOBAHUS U aHAJIM3a BIMSHUS MU3MEHEHUH
TEPMOJIMHAMIYECKHIX ITapaMeTPOB (JIaBIeHUEe, TEMIIEpaTypa) U MapaMeTpOB MEKATOMHOTO B3aUMOJICHCTBHS Ha
(u3nveckre CBOMCTBA TBEPBIX U KUAKUX TeT

1.4]2. HayuuTh 3KCIIEpUMEHTAIBHBIM U TEOPETUYECKUM METOJAM aHaIM3a CTPYKTYPbl KOHICHCHUPOBAHHBIX TEl U
YCTaHABIMBATh CBS3U CTPYKTYPHI ¢ (PU3MUECKUMH CBOMCTBAMU;

1.5]3. Hayunts 000CHOBBIBATH M BBHIOMPATH TUIBI TBEPIABIX M XKUIKUX TEN IS HPUMEHEHUsS MIPH PEHICHUH
KOHKPETHBIX HayYHO-TEXHUYECKUX 3a]ad.

2. MECTO B CTPYKTYPE OBPA3OBATEJLHOM ITPOTPAMMBI
Bnox OIT: F1.B
2.1 TpebGoBanus K npenBa]ImTeJn,Hoﬂ MOATOTOBKE 00y4aI01Ierocsi:
2.1.1 | duddy3us u muddy3noHHO-KOHTPOTHUPYEMBIEC TTPOIIECCHI
2.1.2 | KBaHTOBast XUMUS ¥ TEOPHUST XUMUYECKOH CBSI3U
2.1.3  [IIpoueccsl NoMy4eHUs: HAHOYACTUL U HAHOMATEpUaIoB
2.1.4 | Teopust MOBEPXHOCTHBIX SIBIICHUI
2.1.5 |Kpucramnorpadus
2.1.6 | MaremaTtuueckasi CTaTUCTUKA W aHAJIU3 JAHHBIX
2.1.7 | Meroasl MaTeMaTu4ecKoil Gpuznku
2.1.8 | OCHOBBI KBAHTOBOW MEXaHUKU
2.1.9 |Teopernyeckass MeXaHUKa U OCHOBBI TEOPUH YIIPYTOCTH
2.1.10 |YueOHas npakTHKa MO MOIYYCHUIO IEPBUYHBIX PO(HECCHOHATBHBIX YMEHIH
2.1.11 | YueOnas npakTHKa MO MOIYYCHUIO IEPBHYHBIX MPOPECCHOHANBHBIX YMEHHIH
2.1.12 | dusuxa
2.1.13 | duznueckas XuMus
2.1.14 | OnekTpoTexHHUKa
2.1.15 |Maremaruka
2.1.16 |OpraHuueckast XuMus
2.1.17 | UudopmaTrka
2.1.18 | Xumus
2.1.19 | MmxeHepHas ¥ KOMITbIOTEpHAs TpaduKa
2.2 JucuuminHbl (MOIY/IM) M NPAKTHKH, VISl KOTOPBIX 0CBOEHHE JAHHOM IHCUMIIIMHBI (MOY/Is1) HEOOX0AMMO KaK
npealiecTBYOLee:
2.2.1 |HanotexHomnoruu
2.2.2 |IIpoueccs! nomydyeHus 1 00paboTKu MaTepHaIoOB
2.2.3 | Pa3mepHnsbie 3(h(heKTs B HAHOCTPYKTYPHBIX MaTepHaiax
2.2.4 | CrpoeHHe HEKPUCTAIHYECKUX CHCTEM
2.2.5 |TepMmoauHaMHUKa METAIIIMYECKUX PACTBOPOB
2.2.6 | ®u3uka NOBEPXHOCTU
2.2.7 | PU3UKO-XMUMHS HAHOCUCTEM
2.2.8 | ®usnueckue CBOWCTBA TBEPABIX TEIN
2.2.9 | Xummdeckue crocoObl MOJTYUSHHS HAHOMATEPHATIOB
2.2.10 | MeTomp!l BEIYUCIUTEIbHON QU3NKH
2.2.11 | Meronbl KOHTPOJIS U aHAIIN3a BEIIECTB
2.2.12 | HaHOCTpYKTYpUpPOBaHHBIE CBEPXTBEP/IbIC MaTEPHAIIBI
2.2.13 | OcobeHHOCTH UCCIeIOBaHU HAaHOMATEPHAIOB
2.2.14 |IloaroToBka K MpoLEAYpe 3allUThl U 3al[UTa BEITYCKHON KBAJIM(UKAIIMOHHOW paboThI
2.2.15 |IloaroroBka K mpOLEAYpPE 3aLIUTHI U 3aIUTA BBITYCKHON KBATM(UKAIUOHHON pabOThI
2.2.16 |IlpennumiaoMHas MpaKTHKA JJIsI BBEIMOJIHEHUS BBITYCKHOM KBATM(UKAIUOHHON paboThI




2.2.17 |llpenaumnoMHas PaKTHKA IJIs BEITOTHEHHUS BBITYCKHOH KBaNMM(HKAIIMOHHON PaboTHI

2.2.18 |CraTucTH9eCcKUe pacdeThl PaBHOBECHH

3. PE3YJIBTATBI OBYUYEHUMA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMU

OIIK-1: CnocodeH pemiath 3a1a4uu npogecCHOHAIBHOI 1eATeJILHOCTH HA OCHOBE MPUMEHEHUsI eCTeCTBEHHOHAYYHBIX H
OGHICI/IH)KCHCPHL[X 3l-lal-ll/ll71, METOA0B MATEMATUYECCKOI'0 aHAJIU3a U MOACTUPOBAHUSA

3HaTb:

OIIK-1-33 6a3oBblc 3HaHUS B 00JaCTH (M3UKO-MAaTEMaTHIECKUX | (MJIM) €CTECTBEHHBIX HayK B cepe cBoel mpodeccnoHambHOM
JIeATeTTbHOCTH,

OIIK-1-32 kputepun BEIOOpa METOIOB U METOJTUK UCCIIENOBAHNI

OIIK-1-31 - MeTo/bI HCCIIeIOBAHUI, IPOBEICHNUS,00pa00TKI 1 aHAIIN3a PE3y/IbTATOB HCIBITAHHNA 1 U3MEPEHHI

YMmerb:

OIIK-1-Y3 nonp30BaTbcss OCHOBHBIMH 3aKOHAMH U MTPUHIIMIIAMH JIEXKAIIUMU B OCHOBE €CTECTBEHHBIX HAYK

K-2: CniocodeH ocymecTBIATH COOP, CHCTEMATH3AUIO M AHAJIN3 HAYYHO-TEeXHUYeCKOH MH(OpMaLuM 0 CyllIeCTBYIOIIMX
HaHOMAaTepHajIax

YMmerb:

[IK-2-Y1 ocymecTBasATh COOp, CHCTEMATH3ALUIO U aHAN3 HAyYHO-TEXHUIECKOH HH(OPMAIINH O CYIIECTBYIOINX HaHOMaTepHaIax

OIIK-1: Cnoco0eH pemiaTts 3aia4mn npocbeccnonam,noﬁ ACATEJIbHOCTH HA OCHOBE IPUMEHEHUHA €CTECTBEHHOHAYIHBIX U
06meuﬂmeﬂepﬂmx 3HaHHﬁ, METOA0B MATEMATHYECCKOI'0 AaHAJINU3Aa U MOACTHPOBAHUA

YMmerb:

OIIK-1-Y1 npoBoIuTh aHATUTUIECKHE PACUETHI HCCIETYEMBIX (PU3MUECKUX BETUINH

OIIK-1-Y2 KpUTHYECKN aHATN3UPOBATH PE3YIbTATHI, AENaTh BBIBOABI, OCYIIECTBIATE 3()(EKTUBHBIH TOMCK HEOOXOAUMON
nHpopManun

Baanernb:

OIIK-1-B2 HaBBIKaMU HCIOJIB30BaHI HH)OPMAIIOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH MPH PEIICHUN CTaHIAPTHBIX
podecCHOHANBHBIX 3a/1a4

OIIK-1-B3 HaBblkaMu IPUMEHEHHS Ha MTPAKTHKE MPUHLIUIIOB U 3aKOHOB CYLIECTBOBAHHS KHUBOM MPUPOIBI.

OIIK-1-B1 HaBBIKOM BBIITOJTHEHHS OIICHKH M 00paOOTKH Pe3yNbTaTOB HCCIICIOBAHUS

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinosn
3aHATHSA TeM /BUJ 3aHATUSA/ / Kypce HHIUKATOPBI H JJL sieMble
KOMIeTeHI Ui pecypcsl padoTsl

Pasgen 1. 3akonbl
TeMJI0BOr0 U3JTy4eHHs

1.1 O6mas nHbopManus, 6 1 OIIK-1-31 JIT.1J12.1J13.
MpeaMeT Kypca. OIIK-1-32 1J13.2
[Ipennocsuiku OIIK-1-33 D152 33
BO3HUKHOBEHUS KBAHTOBOM OIIK-1-Y1
TEOpUH. 3aKOHBI TEIIOBOTO OIIK-1-Y2
U3Iy4eHUs: KIACCUUECKUE OIIK-1-Y3
3aKOHBI U ypaBHeHue [Tnanka. OIIK-1-B1

/JTex/ OIIK-1-B2
OIIK-1-B3 IIK-

2-V1




1.2 TennoBoe U3ILy4eHUe U €ro 2 OIIK-1-31 JIT.1J12.1J13.
XapaKTePUCTHKU. 3aKOHBI OIIK-1-32 1J13.2
Credana-bonpiivana n OIIK-1-33 010233
cmemenus Buna. @opmyna OIIK-1-Y1
Panes-Ixunca /Ip/ OIIK-1-Y2

OIIK-1-Y3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-V1

1.3 paboTa ¢ JeKIHNOHHBIM 10 OIIK-1-31 JI1.1J12.1J13.
MaTepHuaoM, IOUCK U 0030p OIIK-1-32 1J13.2
Hay4YHOU U y4eOHOU OIIK-1-33 213233
JINTEpaTyphl, HAITUCAHUE OIIK-1-Y1
JI0KJIa/1a, BBITTOJTHEHHE OIIK-1-¥2
WHIVBUAYaIbHBIX H OIIK-1-Y3
TPYIIIIOBBIX OIIK-1-B1
3aJIaHN1;0CBOCHHC OIIK-1-B2
MaTepuaa, OIIK-1-B3 IIK-
MPEIYCMOTPEHHOTO IS 2-V1
CaMOCTOSITEIILHOTO U3YYCHNS;

MOJITOTOBKA K MTPAKTHYECKAM
3aHATHSIM; TOJTOTOBKA K
sk3ameny. /Cp/

1.4 3akonbl poToaddekra. 1 OIIK-1-31 JI1.1J12.1J13.
®doToHHAS TEOPHS CBETA. OIIK-1-32 1J13.2
Macca, 3Heprust 1 UMITyJIbC OIIK-1-33 2132233
dborona. /Jlex/ OIIK-1-VY1

OIIK-1-Y2
OIIK-1-Y3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-V1

1.5 BrIBO KiTaccuyeckux 2 OIIK-1-31 JI1.1J12.1J13.
3aKOHOB U3 (HOPMYIIBI OIIK-1-32 1J13.2
ITnanka. Onpenenenue OIIK-1-33 010233
pabOTHI BEIXOAA 3IEKTPOHA. OIIK-1-Y1
MeTtozp! onpenencHus OIIK-1-Y2
noctostHHOH [Tmanka /TIp/ OIIK-1-Y3

OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-V1

1.6 paboTa ¢ JTEKITMOHHBIM 10 OIIK-1-31 JIT.1J12.1J13.
MaTepHajoM, IOUCK U 0030p OIIK-1-32 1J13.2
HAYYHOW U yueOHOH OIIK-1-33 D192 33
JINTEpaTyphl, HAITUCAHUE OIIK-1-¥Y1
JIOKJ1aJ1a, BBITTOJTHCHHE OIIK-1-Y2
WH/IMBUAYaIbHBIX U OIIK-1-Y3
TPYIIIOBBIX OIIK-1-B1
3aJJaHHUI ;0CBOCHHE OIIK-1-B2
MaTepHaa, OIIK-1-B3 IIK-
MPEeyCMOTPEHHOTO /ISt 2-V1

CaMOCTOSTEILHOTO U3yICHHS;
MOJITOTOBKA K MPAKTHYCCKIM
3aHSATHAM; TIOITOTOBKA K
sk3ameny. /Cp/




1.7 OmnpeneneHne XapaKTepUCTHK OIIK-1-31 JIT.1J12.1J13.
(dhotoHa u pacuer OIIK-1-32 1J13.2
B3aMMoJIeHcTBUA (POTOHA C OIIK-1-33 010233
anexrpoHoM /TIp/ OIIK-1-Y1

OIIK-1-Y2
OIIK-1-Y3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-V1
1.8 D¢ dexr Komnrona u ero OIIK-1-31 JI1.1J12.1J13.
3JIeMEHTapHas TEOpHUs. OIIK-1-32 1J13.2
TopM03HOE PEHTI€HOBCKOE OIIK-1-33 213233
u3ny4yenue. JlaBieHue ceera. OIIK-1-Y1
Bonnel ge bpoitns. OIIK-1-Y2
/Jlex/ OIIK-1-Y3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-V1
1.9 KoHTtponbHas paboTa Ha TeMy OIIK-1-31 JIT.1J12.1J13. KM1
«TemoBoe n3nydeHue u ero OIIK-1-32 1J13.2
xapakrepuctuxny /I1p/ OIIK-1-33 3132 33
OIIK-1-Y1
OIIK-1-Y2
OIIK-1-Y3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-V1

Pa3gen 2. OcHoBBI

KBaHTOBO# Teopuu

CTPOEHHSI aTOMAa

2.1 ArperaTHbIE COCTOSIHUS OIIK-1-31 JIT.1J12.1J13.
BElIeCTBa, OIIK-1-32 1J13.2
KOHJICHCUPOBaHHbBIC OIIK-1-33 213233
cocrosiHus. TpyaHocTH OIIK-1-V¥1
000CHOBaHUS YCTOWYHBOCTH OIIK-1-¥Y2
aTOMOB B paMKax OIIK-1-V3
KITacCHYECKOH (pH3HKu. OIIK-1-B1
/JTex/ OIIK-1-B2

OIIK-1-B3 IIK-

2-V1
2.2 Pacuers! nonoxenuii OIIK-1-31 JIT.1J12.1J13.
CHEeKTpaTbHBIX TuHHH /T1p/ OIIK-1-32 1JI3.2

OIIK-1-33 3132 33
OIIK-1-Y1
OIIK-1-Y2
OIIK-1-Y3
OIIK-1-B1
OIIK-1-B2

OIIK-1-B3 IIK-

2-V1
2.3 Mopnenu atoma ToMcoHa u OIIK-1-31 JIT.1J12.1J13.
Pesepdopmaa /JTex/ OIIK-1-32 1J13.2

OIlK-1-33 31 32 33
OIIK-1-Y1
OIIK-1-Y2
OIIK-1-Y3
OIIK-1-B1
OIIK-1-B2

OIIK-1-B3 IIK-

2-V1




24 Pacuetsl 3HEpreTHUECKUX 4 OIIK-1-31 JIT.1J12.1J13.
YPOBHEH AJIEKTPOHOB B aTOME OIIK-1-32 1J13.2
BOJIOPOJIa, B3aUMOJIEHCTBUS OIIK-1-33 010233
AJIEKTPOHOB Ha OpOHTaX C OIIK-1-Y1
nznyuenuem /I1p/ OIIK-1-Y2

OIIK-1-Y3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-V1

2.5 Crexrp u3y4eHus aToMa 1 OIIK-1-31 JIT.1J12.1J13. P1

Bonopona. /Jlex/ OIIK-1-32 1J13.2
OIIK-1-33 212233
OIIK-1-V1
OIIK-1-Y2
OIIK-1-Y3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-V1

2.6 paboTa ¢ JeKIUOHHBIM 10 OIIK-1-31 JI1.1J12.1J13.
MaTepHajoM, IOUCK U 0030p OIIK-1-32 1J13.2
HAayJHOH U y4eOHOU OIIK-1-33 3132 33
JUTEPATYphl, HATIMCAHHUE OIIK-1-Y1
JIOKJIaJ1a, BEIITOJTHEHHE OIIK-1-¥2
WHIUBUIYaJbHBIX U OIIK-1-¥3
IPYIIIOBBIX OIIK-1-B1
3aJJaHHI ;0CBOCHHE OIIK-1-B2
MaTepuana, OIIK-1-B3 IIK-
MIPETYCMOTPEHHOT O JIJISt 2-V1
CaMOCTOSITEIBHOTO U3YYECHUS;

MIOJIrOTOBKA K IPAKTHYECKUM
3aHSTHSIM; TTOJITOTOBKA K
sk3ameny. /Cp/

2.7 [Moctynater bopa. Moaenb 1 OIIK-1-31 JIT.1J12.1J13.
aToMa BOJOpO/IA. OIIK-1-32 1J13.2
DNEeKTPOHHAs CTPYKTypa U OIIK-1-33 213233
Ta0JIMI[a XUMHAYECKHX OIIK-1-V1
351eMeHTOB. /JIex/ OIIK-1-Y2

OIIK-1-V3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-V1
Pasnea 3. Tunsl cBsA3u B
KpHCcTaIax

3.1 [Tpuunnbl 0Opa3oBaHus 1 OIIK-1-31 JIT.1J12.1J13.
CBs3eH MEXJ1y aTOMaMHU. OIIK-1-32 1J13.2
OLeHKH SHEPTUH U CUJIBI OIIK-1-33 213233
B3aMMOJeHCTBUSA OIIK-1-Y1
/JTex/ OIIK-1-Y2

OIIK-1-V3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-V1

3.2 OLieHKH SHEPTUH CBSI3U U3 2 OIIK-1-31 JIT.1J12.1J13.
TEPMOJTUHAMUYECKIX OIIK-1-32 1J13.2
nanubix. /TIp/ OIlK-1-33 2139233

OIIK-1-VY1
OIIK-1-Y2
OIIK-1-Y3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-

2-V1




33 HoHHBIE KpHCTaILIBL. 1 OIIK-1-31 JIT.1J12.1J13.
[TocTrosiHHas OIIK-1-32 1J13.2
Manenynrra. /Jlex/ OIIK-1-33 31 32 33

OIIK-1-V1
OIIK-1-Y2
OIIK-1-V3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-V1

34 Pacuer sHepruu peerku 2 OIIK-1-31 JI1.1J12.1J13.
HMOHHOTO KpucTasa. OueHka OIIK-1-32 1J13.2
nocrosiHHOM Mapnenynra /ITp/ OIIK-1-33 213233

OIIK-1-V1
OIIK-1-¥Y2
OIIK-1-V3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-V1

3.5 paboTa ¢ JeKIUOHHBIM 10 OIIK-1-31 JI1.1J12.1J13.
MaTepHajoM, IOUCK U 0030p OIIK-1-32 1J13.2
HAayJHOH U y4eOHOU OIIK-1-33 3132 33
JUTEPATYphl, HATIMCAHHUE OIIK-1-Y1
JIOKJIaJ1a, BEIITOJTHEHHE OIIK-1-¥2
WHIUBUIYaJbHBIX U OIIK-1-¥3
IPYIIIOBBIX OIIK-1-B1
3aJJaHHI ;0CBOCHHE OIIK-1-B2
MaTepuana, OIIK-1-B3 IIK-
MIPETYCMOTPEHHOT O JIJISt 2-V1
CaMOCTOSITEIBHOTO U3yYCHHS;

MOJITOTOBKA K MTPAKTHYECKAM
3aHATHSM; MOJITOTOBKA K
sk3ameny. /Cp/

3.6 KoBanieHTHBIE KpHCTAILIBI, 1 OIIK-1-31 JIT.1J12.1J13.
00OMEHHBIEC B3aUMO/ICHCTBUSI. OIIK-1-32 1J13.2
Merammdaeckast CBsI3b, OIIK-1-33 2132233
3JIEKTPOHHAs! MJIOTHOCTb. OIIK-1-Y1
MoutexynspHbIe KpUCTAILIIBI, OIIK-1-¥Y2
JIUCTIEPCUOHHBIE OIIK-1-¥3
B3aumMoericTeus /Jex/ OIIK-1-B1

OIIK-1-B2
OIIK-1-B3 IIK-
2-V1

3.7 Pacuer mapamerpos 2 OIIK-1-31 JIT.1J12.1J13.
MOTEHIIMAJIa MEKAaTOMHOT'O OIIK-1-32 1J13.2
B3aumoeictus /TIp/ OIIK-1-33 D192 33

OIIK-1-V1
OIIK-1-¥Y2
OIIK-1-V3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-V1

3.8 dusnueckue CBOMCTBA, 1 OIIK-1-31 JI1.1J12.1J13.
00yCIIOBIICHHBIE CHITOM OIIK-1-32 1J13.2
MEXaTOMHOTO OIIK-1-33 213233
B3aumozeicteus /JIex/ OIIK-1-V1

OIIK-1-Y2
OIIK-1-Y3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-

2-V1




3.9 Pacuer cxxumaemocTu u3 2 OIIK-1-31 JIT.1J12.1J13. P2
MOTeHIIHaa OIIK-1-32 1J13.2
B3aumMozeiicTeus /I1p/ OIIK-1-33 010233

OIIK-1-Y1

OIIK-1-Y2

OIIK-1-Y3

OIIK-1-B1

OIIK-1-B2

OIIK-1-B3 IIK-
2-V1
3.10 |pabota ¢ JIEKIIMOHHBIM 10 OIIK-1-31 JI1.1J12.1J13.

MaTepHuaoM, IOUCK U 0030p OIIK-1-32 1J13.2
Hay4YHOU U y4eOHOU OIIK-1-33 213233
JINTEpaTyphl, HAITUCAHUE OIIK-1-Y1
JI0KJIa/1a, BBITTOJTHEHHE OIIK-1-¥2
WHIVBUAYaIbHBIX H OIIK-1-Y3
TPYIIIIOBBIX OIIK-1-B1
3aJIaHN1;0CBOCHHC OIIK-1-B2
MaTepuaa, OIIK-1-B3 IIK-
MPEIYCMOTPEHHOTO IS 2-V1
CaMOCTOSITEIILHOTO U3YYCHNS;
MOJITOTOBKA K MTPAKTHYECKAM
3aHATHSIM; TOJTOTOBKA K
sK3ameny. /Cp/
Paznen 4. DiekTpoHbI B
MeTaJjiax

4.1 DNEKTPOHBI B KpHUCTaIax, 1 OIIK-1-31 JIT.1J12.1J13.
pacnpeneneaue Oepmu- OIIK-1-32 1J13.2
Jupaka. OIIK-1-33 213233
/JTex/ OIIK-1-VY1

OIIK-1-Y2
OIIK-1-Y3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-V1

4.2 Pacuer nminotHocTn 2 OIIK-1-31 JI1.1J12.1J13.
SHEPreTUYECKUX COCTOSIHUN B OIIK-1-32 1J13.2
merannax /I1p/ OIIK-1-33 013233

OIIK-1-Y1
OIIK-1-Y2
OIIK-1-Y3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-V1

43 DJeKTpOHHBIE 1 OIIK-1-31 JIT.1J12.1J13.
SHEPreTUYECKUEe 30HbI B OIIK-1-32 1J13.2
Pa3ITUYHBIX OIIK-1-33 213233
npubmoxeHnsx /Jlex/ OIIK-1-Y1

OIIK-1-Y2
OIIK-1-V3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-V1

4.4 Pacuer a¢dexruBHOM Macch 2 OIIK-1-31 JIT.1J12.1J13.

anexrpona /ITp/ OIIK-1-32 1J13.2
OIIK-1-33 212233
OIIK-1-VY1
OIIK-1-Y2
OIIK-1-Y3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-

2-V1




4.5

TenioeMKoCTb 31€KTPOHOB B
MeTtasax /Jlex/

OIIK-1-31
OIIK-1-32
OIIK-1-33
OIIK-1-Y1
OIIK-1-Y2
OIIK-1-V3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-V1

JIT.1J12.1J13.

1J13.2
0152 53

4.6

Ouenka
AIIEKTPOIIPOBOTHOCTH U
TETUIONPOBOIHOCTH
meTasos /TIp/

OIIK-1-31
OIIK-1-32
OIIK-1-33
OIIK-1-Y1
OIIK-1-Y2
OIIK-1-V3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-V1

JIT.1J12.1J13.

1J13.2
0132 53

4.7

DJIEKTPONPOBOAHOCTD U
TETIONPOBOIHOCTh
MmeTaiuios /JIex/

OIIK-1-31
OIIK-1-32
OIIK-1-33
OIIK-1-Y1
OIIK-1-Y2
OIIK-1-Y3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-V1

JIT.1J12.1J13.

1J13.2
013233

4.8

KontpomnsHas paboTa Ha TeMy
«DJEKTPOHBI B
MeTtasax» /Ip/

OIIK-1-31
OIIK-1-32
OIIK-1-33
OIIK-1-V1
OIIK-1-Y2
OIIK-1-V3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 TIK-
2-V1

JI1.1J12.1J13.

1J13.2
0152 53

KM2

Paznea 5. Teopun :xugKoro
COCTOSTHUS

5.1

N3menenus cBoicTB
BEILIECTBA NPH IJIABJICHUU.
Teopuu JXUIKOTO COCTOSTHUSL.
Pacnpenenenue aTomoB B
sxuakoctu. [Tonstue o
(hYHKIMH paIHaTBHOTO
pacrpenenenus aToMoB /JIex/

OIIK-1-31
OIIK-1-32
OIIK-1-33
OIIK-1-Y1
OIIK-1-Y2
OIIK-1-VY3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-V1

JIT.1J12.1J13.

1J13.2
01 52 53

52

OyHKUUS pasuaIbHOTO
pacmpeneneHus: aToMOB
JKHJKOTOo Tena. PacueTsl
cBoticts /IIp/

OIIK-1-31
OIIK-1-32
OIIK-1-33
OIIK-1-Y1
OIIK-1-Y2
OIIK-1-V3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-V1

JIT.1J12.1J13.

1J13.2
013253




53

paboTa ¢ JeKIMOHHBIM
MaTepuaioM,0CBOCHHE
Mmarepuana,
MPEIyCMOTPEHHOTO JIJIst

CaMOCTOSATEIIbHOI'O U3YUCHU A,
MOATOTOBKA K ITPAKTUYCCKUM
3aHATUAM, IIOJATOTOBKA K

sK3ameny. /Cp/

OIIK-1-31
OIIK-1-32
OIIK-1-33
OIIK-1-Y1
OIIK-1-Y2
OIIK-1-V3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-V1

JIT.1J12.1J13.
1J13.2

5. ®OHJ OHEHOYHBIX MATEPUAJIOB

5.1. KonTpoabHble MeponpusTus (KOHTPOJIbHAsA padoTa, TeCT, KOJLIOKBUYM, 3K3aMeH M T.I), BONIPOCHI 1J1s
CaMOCTOSITETLHOM NMOATOTOBKH

IIpoBepsiemble
Kon KonTponsraoe
WH/IUKaTOPBI Bomnpocs! 11 NOAroTOBKU
KM MEpOIpUsITHE o
KOMIIETCHITUH
KM1 KonTponbHas OIIK-1-31;0IIK-1- | KonTtponbHas pabota «TemnoBoe u3nydeHHe U €ro XapakTepUCTHKN
pabora «TermoBoe 32;0I1K-1-33;0IIK- |- Menusrii mapuk auamerpa d = 1,2 ¢cM TOMECTHIIN B OTKAYaHHBIH
H3ITy4eHHE U €T 1-V1;0IIK-1- COCyJ, TeMIlepaTypa CTEHOK KOTOPOTO TIOAJECPKIBACTCS OJIM3KOH K
XapaKTEePUCTUKID V2;0IIK-1-Y3;0IIK |abcomotHoMy Hymo. HauaneHas Temnepatypa mapuka TO = 300 K.
-1-B1;0I1K-1- CunTasi MOBEPXHOCTH IIApUKa a0COJIOTHO YEPHOM, HANTH, Yepe3
B2;0IIK-1-B3;IIK-2 | ckoabpKo BpeMeHH ero TemiepaTypa yMeHbIuTcs B 1 = 2,0 pasza
-Vl
- DHepreTuyeckas CBEeTUMOCTh aDCOIIOTHO YepHoro Tena Ma = 3,0
Bt/cM2. OmipenenuTs IIHHY BOJIHBI, OTBEYAIOIIYI0 MAKCHMYMY
HCITyCKaTEIbHON CIIOCOOHOCTH 3TOTO Tela.
KM2 KonTponbhas OIIK-1-Y2;0IIK-1- | KonTponbsHas padoTa « QIeKTpoHbI B MeTauiax"

pabota «DIeKTpOHbI
B MeTaJlIax»

V1;0l1K-1-33;011K-
1-32;011K-1-
31;0MK-1-V3;0I1K-
1-B1;0ITK-1-
B2;0IK-1-B3;TTK-2
V1

Boruncnuth mI0THOCTE cocTosiHUM BOMM3HM ypoBHS Depmu npu 0 K ms
1 M3 Na? Beruncnute 3Ty ke BeNUYUHY U1 ogHOoro Moiis Na. [Touemy
3TH BENWYMHBI OTIMYAIOTCS APYT OT Apyra?

- PaccunTaTh TMHEWHYIO CKOPOCTH AJIEKTPOHOB Ha ypoBHE Depmu Na
npu 0 K. Beravenauts 1mHy BoHbI Je Bpoins 3TUX 3/1€KTPOHOB

5.2. Tlepedenn paGoT, BbINOJIHSAE

MBbIX 110 JUCIHUILJINHE (

Kypcosas padora, Kypcosoii npoekr, PI'P, Pedepar, JIP, IIP u 1.11.)

IIpoBepsiemblie
Kon Hazpanue
WH/IUKaTOPBI ConeprxaHue paboThI
paboTsl paboTsl N
KOMIIETCHITUH
P1 PacuerHo- OIIK-1-31;0TIK-1- | PacuetHo-rpaduueckue 3aqaHus
rpadugeckne 32;0I1K-1-33;0IIK- |k Teme «3akoHbI hoTor(dekrar
3a1aHUs K TEME 1-V1;0IIK-1- - Ompenenuts NOCTOSHHYIO [1naHka U3 AKCIEpUMEHTANIBHBIX JAHHBIX
«3aKOHBI V2;0IIK-1-Y3;0IIK |06 sHepruu 3JIeKTpOHOB B pe3yabTaTe (HOTOIIEKTPOHHOM IMUCCUI
dororpdexran -1-B1;0I1K-1-
B2;0I1K-1-B3;I1K-2
-yl
P2 Pacuerno- OIIK-1-31;0IIK-1- | K teme «Tunsl cBSI3H B KpUCTAIIIAX)
rpadudeckue 32;0I1K-1-33;0I1K- |-Onpenenuth mocTostHHy0 ManenyHra st ctpykrypsl KC1 MeTonom

3aJIaHUs K TEME
«Tunel cBsA3U B
KpUCTAJIIAX»

1-V1;0IIK-1-
V2;0IIK-1-Y3;0IIK
-1-B1;0IIK-1-
B2;0I1K-1-B3;I1K-2
DA

DBbCHA 110 TpEM 3JIeKI‘pOHCI71TpaJIBHLIM I'pyniam aToOMOB. CZ[CIIaTI)
HeO6XOI[I/IMI>Ie TEOMETPUUCCKUEC TOCTPOCHUA




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (onncalme 6l/l.]'leTOB, TECTOB U T.l'l.)

TeopeTnyeckue BOIPOCHL:

- ®opwmyna [Tnanka. Beieox u3 hopmyssl [Inanka kiaccuyeckux 3akoHOB u3aydeHust AYT
- Cniextp m3nmyueHus aroma sogopoja. ®opmyna bansmepa

- Mogens atroma Bopa. DHeprus >nekTpoHa Ha opOUTe aToMa

- OCHOBHBIE THUIIBI CBsI3€l aTOMOB B KpUCTaILIE

- Oneprust ®epmu. CpeaHss KWHETHYECKask SJHEPTUsl AIEKTPOHOB

3amaun:

IIpuanMas ko3¢ duIteHT TemmoBoro u3mydeHus yris npu remmneparype T = 600 K pasusim 0,8, onpenenuts: 1) sHepreTnaeckyro
cBeTuMocTh Re yris; 2) sHepruto E, u3nygaemyio ¢ moBepXHOCTH YIS € IUIomaapio S = 5 cM2 3a Bpems t = 10 MuH.

Borauciuts yactotsr fl u f2 BpamieHus 3JeKTpoHa B aTOME BOJIOPOJIa Ha BTOPOi U TpeThelt opouTax. CpaBHUTH 3TH YaCTOTHI C
YacTOTON L M3IyUYEHUS IPH NIEPEX0/ie DIEKTPOHA C TPEThel Ha BTOPYIO OpOHUTY

Bemmauna momyns BcectopoHHero cxxatus it NaCl cocrasmser B =2.4 1011 aua/cM2, a paccTosHIE MEXIy HOHAMHU B TIOJOKSHUHT
paBHOBecus paBHo a = 2.82 A. TIpeneGperas TeMnepaTypHOii 3aBUCMMOCTBIO BEJTHYKH, OIEHUTH TIAPAMETPhl MOTEHIIHANA
oTTankuBaHus (B, y), ecau 3HEprus B3auMoAeiiCTBYS HOHA C APYTUMU HOHAMH KPHCTAJLIa alllPOKCUMHUPYETCs BbIpaKEHHEM

rae A =1.7476 — noctossuHas ManenyHra.

5.4. MeToauka OueHKH OCBOEHUS JUCUMILIMHBI (Moayis, npakTuku. HUP)

OLeHKa «OTIIMYHO» - 00YUAIOIIMICS TTOKA3bIBAET TITyOOKIE, HCUEPIBIBAIOIINE 3HAHUS B 00beMe ITPOHICHHOH IPOrpaMMBl,
YBEPEHHO IIPUMEHSIET [OIY4YEHHbIE 3HAHUSI HA IPAKTUKE, TPaMOTHO U JIOTMUYECKU CTPOIHO U3J1araeT MaTepual IIpU OTBETE, yMEET
(hopMynHPOBATH BEIBOJBI U3 U3JI0KEHHOTO TEOPETHUECKOr0 MaTepuaa, 3HaeT JOIOIHUTEIFHO PEKOMEHIOBAHHYIO IUTEPa-TypYy.
O11eHKa «XOpOIIO» - 00y4aromMiics OKa3bIBaeT TBEPAbIE M JOCTATOUHO MOJHbIE 3HA-HUS B 00beMe IMPOiIEHHON IPOrpaMMBbl,

JAO0ITYCKAaCT HE3HAYUTCIIbHBIC OIIMOKH P OCBCHICHHUH 3aJaHHBIX BOIIPOCOB, YCTKO U3JIara€T MaTCpHral.

OHeHKa «YHOOBJICTBOPUTEIIBHO» - 06y11a}0u11/11710;1 [IOKA3bIBAET 3HAHMS B 00BbEME HpOﬁ-HeHHOP‘I IIpOrpaMmabl, OTBETHI U3JIaracT XOTA U
C OLI_II/I6KaMI/I, HO YBEPEHHO MCIIPABIIACT UX IMOCJIE JONOJIHUTEIBHBIX U HABOAAIINX BOIIPOCOB.
OL[GHKa «HCYOOBJICTBOPUTCIIBHO» - O6y‘{8.}0].].[HﬁCﬂ JAOITyCKacT FPY6BIG OIINOKH B OT-B€TEC, HC IOHUMACT CYIIIHOCTH HU3J1aracMoro

BOIIpOCa, HE YMECT IPUMCHATH 3HAHUA JJIA PEHICHUA IMPOCTHIX 3a1a4, 1a€T HEIIOJTHBIC OTBETHI HA JTOTIOJHUTECIBHBIC 1 HABOAAIIUE

BOIIPOCEL.

OL[CHKa «HCABKa» — o6yqa10um1710;1 Ha 3K3aMCH HE ABUJICA.

6. YHEBHO-METOANWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue bubimoteka WsnarensctBO, O
JI1.1 | Amxpodt H., ®duszrka TBEpAOro TENA DJeKkTpoHHas OUOIHOTEKa Mocksa: Mup, 1979

Mepmun H.

6.1.2. JlonoTHUTeILHAS JIMTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue bubimoteka WsnarensctBO, O
JI2.1 | Amkpodt H., ®duszrka TBEpAOro TENA DJeKkTpoHHas OUOIHOTEeKa Mocksa: Mup, 1978

Mepmun H.

6.1.3. MeTtoanueckue pa3padoTKu

ABTOpBI, COCTaBUTENN 3arnaBue bubimoteka WsnarensctBO, O
JI3.1 |Kwutrens Y., 'yceB A. | BBeaeHue B GU3UKy TBEPAOTO bubimorexka MUCuC M.: MenuaCrap, 2006

A Tena: yaed. pyKOBOICTBO
JI3.2 | Bexunos 1O. X, Kypc teopernueckoii puzuku B | DnekrpoHHas OuOInoTeKa M.: Yueba, 2005

Kyzpmus 10. M., 3aJa4ax " yInpaxHeHHsIX: yaeo.

Myxun C. 1., mocoOue ISt CTY/I. By30B CIIeIl.

Myxkosckuii 5. M., '®u3nka MEeTamIoB' 1

Bexkunos 10. X. 'MeTaioBeicHuEe U TEPM.

00pab. MeTamios'
6.2. Ilepeuens pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
51 ®enepanbHbIil mopTan «Poccuiickoe http://edu.ru;
obOpa3zoBaHUE»
2 |- OTkpeITOE 00pa3oBaHKE http://openedu.ru




23 |- Poccuiickast rocynapcTBeHHas Ooubnuoreka | http:/www.rsl.ru
6.3 Ilepeuenb MPOrpaMMHOIo odecnedeHust
1.1 | Koncynprant [Tnroc
I1.2 | Garant.ru
3 JInnensuu ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
’ PerUsr
1.4 |ESET NOD32 Antivirus
I1.5 | Win Pro 10 32-bit/64-bit
6.4. Tlepeuen» NHPOPMANHOHHBIX CIPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 TaHHBIX
U.1 |— Hayunas snexrponnas 6ubmmorexka eLIBRARY https://elibrary.ru/
N.2 |— [HomHOTEKCTOBBIE NEOBBIE MTyOIUKAIIUN HH(POPMATEHTCTB U Mpecchl o 53 oTpacisam https:/polpred.com/news
N.3 |HHoctpanHbie 6a3b1 qaHHbIX (noctym ¢ [P anpeco MUCuC):
n.4
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasnauenne | OcHanienne
JIro6oit Kopryc | YueOHast aygMTOpusl UL TPOBEICHUS | KOMIDICKT ydeOHOH mebenu 1o 36 MecT mis oOydaromuxcs,
MynbTrMeaHHHAS 3aHATHA JICKIIUOHHOTO THNA W/WIM JUIA | MyITbTUMEIWiHOe  00OpyJIOBaHWE, MarHUTHO-MapKepHas
IIPOBEIEHHS IPAKTUYECKUX 3aHATUM: Jocka, pabouee Mmecto mpemopasatens, IIKc moctymom x
UTC «Hurepuer», DUOC yHuBepcuTeTa dYepe3 IUYHBIN
kabuner Ha mmiargopme LMS Canvas, JIHIICH3HOHHBIE
nporpammsl MS Office, MS Teams, ESET Antivirus
JTro6oit Kopryc | YueOHass ayauTopus JUIsl TPOBEACHUS | KOMIUIEKT ydeOHOW Mebenmu 10 36 MecT i 00yJaronuxcs,
MynbTUMeuitHas 3aHATHHA JIEKIIUOHHOTO THNA W/WIM JUIA | MyTbTUMEIWiiHOe  00Opy/lOBaHWE, MarHUTHO-MapKepHas

IIPOBEIEHMS IPAKTUYECKUX 3aHATUM:

JIocka, pabouee mecto mpemonasarens, IIKc moctymom k
UTC «Unateprer», DUOC yHuBepcuTeTa 4Yepe3 JIMYHBINA
kabuner ©Ha mmiargopme LMS Canvas, IHIICH3UOHHBIE
nporpammsl MS Office, MS Teams, ESET Antivirus

UYnraneHsrii 3a1 Ne3 (B)

KOMIUISKT ~ ydeOHOM  mebemm Ha 44  Mecta  UId
obyuaronmuxca, MOV Xerox VersaLink B7025 ¢ dynxmueit
MacIiTaOUpOBaHUsA TEKCTOB M u3obOpaxenuit, 8 IIK ¢
poctynom k UTC «MHurepner», OUOC yHuBepcurera
yepe3 JNHYHBIN KaOwHeT Ha Tuatgopme LMS Canvas,
munen3uonHsle nporpamMmsl MS Office, MS Teams, ESET
Antivirus.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIINXCSA

CamocTositenbHas paboTa 00yJarolmuxcst HalpapiieHa Ha yriyOJeHHOE H3y4eHUE TeM AUCLHUIUINHBI U IPEATIONaracT n3ydcHue
OCHOBHBIX U JOTIOJHATEIIFHBIX HCTOYHUKOB YIeOHOH M HaydHOI JTMTEpaTypHl, TOJATOTOBKY JOKIA0B, pedeparos, 3cce,
BBIMIOJIHEHUE KYPCOBBIX paboT U IpoeKkToB. MaTepHraisl JOKIAI0B, KypCOBBIX PaboT (IIPOEKTOB) B JadbHEHIIIEM MOTYT OBITh
UCIIONIB30BaHbI TIPU BHITIOIHEHHHN CTYIEHUECKUX HAYYHBIX UCCIICOBAHUN M CTaTh OCHOBOM JUIsl BEICTYIUICHHSI HA CTyAEHYECKUX
HAYYHO-TIPAKTHYECKIX KOH(PEPECHIUAX, KOHKYPCaX CTYICHYECKUX padoT.




