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1. [les1u OCBOEHUSA TUCIUTIIHHBI

LlenssMu OCBOCHMS TUCIMILIMHEI SBISIETCS (POPMUPOBAHKE Y O0YUAIOIIUXCS OMPEeNIEHHOTO

OOI1

(m. 5. OOme#t xapakrepuctukun OOII) cocraBa KOMIETEHIIMH IJIsi TOJATOTOBKH K
poeCCHOHATTLHON IEATEILHOCTH.

Kon Cocrapisiionye pe3yJbTaTOB 00y4eHHs
HaumenoBanue
KOMIIETeHINH R —
X Kon HaumeHoBanue
Birageer onbITOM IpEMEHEHNS 3aKOHOB €CTECTBEHHBIX HAYK U
YK(V)-1.B1 MaTeMaTHYECKUX METOJOB U MOJIEJIeH s pelieHus 3a1a4
TEOPETHYECKOT0 U MPUKIATHOTO XapaKkrepa
Brazgeer penpoAyKTHBHBIME METOJAMHU MO3HAaBaTENbHOI
Crioco0OeH OCyIIEeCTBIATh YK(Y)-1.B2 JIESITENIbHOCTU M MBICIUTENbHBIMU OTIEpallMAMU AJISl pELIEHUs 3a1a4
MOUCK, KPUTHUECKUIT €CTECTBEHHOHAYYHBIX AUCIUIUINH
aHaJIN3 U CHHTE3 YK(¥Y)-1.¥1 | Ymeer pemaTs 3a/1addl TEOPETHIECKOTO M NPHUKIAJHOTO XapaKkrepa
YK(VY)-1 nH()OPMAIHH, TPUMEHATD VK(Y)-1.31 3HaeT 3aKOHbI €CTECTBEHHBIX HAYK M MATEMaTHIECKUE METOIbI
CHCTEMHBIN MOIXO0 IJIst ) TEOPETHYECKOTO XapakTepa
pelIeH!s TOCTaBIEHHBIX YMeeT 06001aTh yCBOSIEMbIE 3HAHMS E€CTECTBEHHBIX HAyK
3a1a4 YK(V)-1.¥2 KaTeropusiMM CUCTEMHOT'O aHAIN3a U TOJX0/1a U MBICIIUTEIIbHBIMU
ollepalysIMU aHaJIM3a, CHHTE3a, CPAaBHEHHS M OLICHKHI
3HaeT penpoIyKTHBHBIE METOAbI IT03HABATEILHON JIEITEILHOCTH,
YK(V)-1.32 NPU3HAKU CUCTEMHOIO OJX0/Aa U CUCTEMHOI'O aHAIN3a
(ecTeCTBEHHOHAYYHBIC TUCITUTLIHHEI)
Brnazneer ombiToM npuMeHeHHs 00IMUX (pU3NIECKUX METOAOB AT
Crioco6HOCTB OIIK(Y)-3.B1 o
5 peuieHus 3a1a4 B Ipo(ecCHOHAIBHOM 00IacTH
HCIIONB30BaTh Oa30BbIE = =
Brnaneer ombiToM npuMeHeHHs 0OIMUX MOJI0XKEHUH TEOPETUIECKOH
TEOPETHYECKHE 3HAHUS OIIK(Y)-3.B2 9
($U3MKHM IS penieHns 3a1a4 B IpoecCHOHATLHOM 001acTh
bynnameHTaLHLX VYMeeT ucnoss30BaTh 6a30Bble 3HAHUS O0IIEeH (GU3NKY IS PEIIeHUs
OIIK(Y)-3 pasnenoB oOreit u OIIK(Y)-3.V1
o po¢eCCHOHATBHBIX 3144
TECOPETUICCKOU (PU3UKH -
YMeet ucnons30BaTh 0a30BbIE 3HAHUS TEOPETUIECKOH (HDH3UKHU IS
VIS pelIeHus OIIK(Y)-3.V2
peuieHus npogecCHOHATBHBIX 3a/1a4
npoQeCcCHOHATIBHBIX <
sanau OIIK(Y)-3.31 3HaeT PpyHIaMEHTAJIbHBIC pa3esbl 00mel GU3NKH
OI1K(Y)-3.32 3HaeT QyHIaMEHTaTbHBIC Pa3JieiIbl TCOPETUICCKON (DH3UKH
Crioco6HOCTB Birrageer onbIToM npuMeHeHUs QyHAaMEHTAIBHBIX 3aKOHOB
UCTIOJIB30BATh [K(Y)-1.B1 €CTECTBEHHOHAYYHBIX JUCIUILINH AJISI OCBOCHHUS MPO(UIBHBIX
CIIEIMATN3HPOBAHHbIC (U3HIECKUX IUCIUILIHH
[K(Y)-1 3HaHUS B 00JIACTH INK(Y)-1.¥1 YMeeT OleHUTh TPaHHIBl IPUMEHUMOCTH KJIACCHIECKOH MEXaHUKH
(hU3UKY I OCBOCHUS
MPOQHITHHBIX IK(Y)-1.31 3HaeT QyHAaMeHTaIbHbIe 3aKOHBI €CTECTBEHHOHAYYHBIX JTUCIMILUINH
($U3MYECKUX AMCUUILIHH
CriocoOGHOCTh TIPOBONTD TK(Y)-2.B1 Brageet onbITOM IPUMEHEHHUS CII0KHOTO (BH3HYECKOTO
Hay4HbIE HCCIICIOBAHNUS B ) 00opy10BaHuUs
n30paHHOI o0nacTu [NK(Y)-2.¥1 YMeeT cnop30BaTh COBPEMEHHYIO IPHOOPHYIO 6a3zy
SKCTIEpUMEHTAIBHBIX U
(W) TEOpEeTHYECKUX
(huzmgecKux
HCCIIeI0BaHUM C
MOMOIIBIO COBPEMEHHOH
TIK(Y)-2 HIbI0 COBD
npubopHoH 6a3bl (B TOM .
3HaeT OCHOBHBIE METO/BI HAYYHBIX HCCIIEJOBAaHNH B 001acTH
YHCIIE CJIOKHOTO MK(V)-2.31
(hU3MKH KOHJICHCHPOBAHHOTO COCTOSTHHS
(uzmgeckoro
obopyznoBaHus) u
MH)OPMAITMOHHBIX
TEXHOJIOTHH C yUeTOM
OTCYCCTBCHHOI'O U
3apy0eKHOTO OmbITa
CnocoOHOCTh MPUMEHATh TIK(Y)-4.B2 BiazeeT onbITOM H3MEpeHHs pe3yIbTaToB (pU3NUECKOTO
Ha IPaKTUKE ) JKCIIepUMEHTa
npodeccHoHaNbHEBIE [K(Y)-4.2 ‘YMeeT ocBanBaTh HOBBIE METOJIBI M IPHOOPHI HCCIIEJOBAHUS B
MK(Y)-4 3HAHUS U YMEHUS, ) 00acTH (PM3MKH KOHJCHCHPOBAHHOTO COCTOSIHUS
HOJYHCHHbIC TP 3HaeT MeTo, 3MepeHuii pe3 aToB (pU3MYECKOro
HaAE€T METOAbI U3M HHUN JIBTAaTOB (PU3HNY I
OCBOCHHUH MPOPUIBHBIX [TK(Y)-4.32 A P pesy

(DU3UICCKUX TUCIUTUTHH

OKCIEPUMEHTa




2. Mecto nucuumiinnel B ctpykrype OOII
Huctunnuaa Teoperudeckasi pusuka oTHOCUTCS K 0a30Boi yactu bioka 1 yaeGHoTO 11aHa
00pazoBaTeNbHON MPOTPAMMBI.

3. [lnanupyemble pe3yJibTAThI 00yUYeHHS 110 TUCIUTLIMHE
[Tociie ycnenHoro OCBOCHUS TUCIHUIUIMHBI OyIyT CHOPMHUPOBAHBI CIACIYIOUINE PE3YJIbTATHI
o0yueHusI:

Tlnanupyemble pe3yJIbTaThl 00y4eHHsl 0 JUCIMILIHHE Komreretst
Kon HaunmeHnoBanue
YK(V¥)-1,
. OIIK(Y)-3,
P 1 [IpuMeHATb 3HAHKS OOLIMX 3aKOHOB (PyHJaMEHTANBHBIX Pa3/IeiIOB TEOPETUUECKOM TIK(Y) -1
(u3MKH, TEOpHI, ypaBHEHH, METOIOB JUISl pEIICHNUS TPOPECCHOHANBHBIX 33134 TIK(Y) _2’
MK(Y) -4
YK(V¥)-1,
P2 BrBIMONHATE pacdéTsl pecypcoB OIIK(VY)-3,
IMK(Y) -2
. . YK(V¥)-1,
PII3 [IprMeHATh SKCTIEPUMEHTAIBHBIE METO/IBI OTPENICIICHNS CTPYKTYPBI i CBOHCTB TBEPIBIX OIIK(Y)-3
TEJI: METaJUIOB, KEPAMUK, ITOJMMEPOB M KOMITO3UIIMOHHBIX MaTepHAIOB TIK(Y) - 4’
YK(V¥)-1,
BeimonHATe 00pabOTKY ¥ aHATIM3 JAHHBIX, TOJYYEHHBIX TIPH TEOPETHIECKUX U OIIK(Y)-3
PI 4 9KCIIEPUMEHTAIBHBIX HCCIICOBAHUIX CTPYKTYPHI 1 CBOHCTB TBEPABIX TEI: METAIUIOB, TIK(Y) - 1’
KEPaMHK, TIOJINMEPOB M KOMIIO3UIIMOHHBIX MaTepHaioB TIK(Y) - 2’

OHCHO‘IHBIC MEpPOIPUATUA TCKYHICI'O KOHTPOJISA U HpOMe)KYTOqHOﬁ aTTeCTalu IIPCACTAaBJIICHBI B
KaJICHAapHOM peﬁTHHF-HHaHG JUCIHMITIIIMHBI.

4. CTpyKTYypa U coaep:KaHue TUCHUILINHBI
OcHosHble 610bL YUeOHOU 0esimelbHOCU

®opmupyemblii
Paznebl AMCHUMIIMHBI pesyJtbrar Buabl yueOHol 1eATeIbHOCTH Obrem
o0yueHuUs MO BpeMeHH, 4.
JUCHUIIIHNHE
Moayas 1. KBanToBasg MexaHuka
Jlexuun 12
Paznen 1. ITpakTHYECKHE 3aHSATHSI 12
Kopnyckynsipabie 1 BOJIHOBBIE P 1 JTa6opaTopHbIC 3aHATHS 8
CBOMCTBA BEIICCTBA CamocrosTenbHas pabora 40
p 5 Jlexum 8
aznea 2.
A . [TpakTHyeckue 3aHsATUS 8
DneMeHTHl KBaHTOBOW MEXaHUKHU PII 1
JlaGopaTopHble 3aHATHUS 8
CamocrosiTenpHas pabora 41
Jlexuun 12
Paznen 3. IpakTHYecKue 3aHATHS 12
Meroas! anmpoKCUMalyi KBaHTOBOX PI1 JTaGopaTopHbIe 3aHATHS 8
MCXaHHIKH CamocTosTenpHas paboTa 47
Moayan 2. CTpykTypa, 1e(PEeKThl 1 MEXaHHYECKHE CBOMCTBA TBEPABIX TEI
Jlexuun 2
Pazpgea 1. P11, T 1 >
KTHYECKUE 3aHATHUS
Brenenne P]I 3, pa CCKHMC 33
P4 JlaGopaTopHbIe 3aHATHUS 2
CamocrosiTenpHas pabora 15
Jlexuun 4
Paznen 2. PI1, ¥ 1 3
ATOMHas CTPYKTYpa i P13, HpgKTI/I‘{eCKI/Ie 3aHSTHS :
MEXMOJIEKYJISIPHBIE CBSI3U PJ1 4 abOPATOPHPIC SAHATHA
CamocrosTenbHas pabora 15




Jlexknuu

Paznen 3. PO 1, Wi i
CTPYKTYpa KpPHCTATTHUSCKHX P13, paKTUYECKUE 3aHATHS
TBEPIBIX Tel P4 JlaGopaTopHbIe 3aHITHS 3
CamocrosiTenbHas padbora 15
Paszpnen 4. PJI 1, gexupm 2
JleeKThl B TBEPABIX TEIAX PJI 3, PAKTHHCCKHC SAHATHA
JlaboparopHbIe 3aHATHS 3
P4
CamocrosiTenpHas padbora 16
Pa3zpea 5. PO 1, ﬁexunn g
Tubdy3ust B TRBEPIBIX Teax P13 PaKTHUECKUE 3aHSITHUS
’ JlaboparopHble 3aHATHS 2
P4
CamocrosiTenpHas padbora 15
Pa3gea 6. P 1, geKHHH j
MexaHn4eckne CBOMCTBA TBEPABIX PJ1 3 PaKTHHCCKNC SAHATHA
el ’ JlaGopaTopHble 3aHATHS 2
P4
CamocTosiTenbHas paboTa 16
Pasgen 7. PI1, geKHHH 461
YupodHeHue TBEPABIX T P/ 3 PAKTHHCCKHMC SAHATHA
’ JlaGopaTopHbIe 3aHIATHS 2
P4 16

CamocrosTenbHas pa60Ta

Mopayasb 3. ®usnka TBEPAOro Tena: Te

OpuA U IIPpAKTUKA

Pazgen 1. EIL é’ geKHHH j
Paspymenune tBEpaOro Tena A2, PAKTHHCCKUC SAHATHA
PJ1 3, JlaGopaTopHbIe 3aHITHS 4
P/l 4 CamocrosTenbpHas pabora 15
Paznen 2. gﬂ ;’ ﬁeKHHH 18
da3oBble AUarpaMMsbl U Gpa3oBble A2, PAKTHHCCKHC SANATHA
MpeBpaIeHHs P11 3, JlaboparopHble 3aHATHS 6
P14 CamocrosTenbHas pabora 40
Pazgen 3. Eﬂ; ;’ geKHHH g
DNEKTPUUYECKHE CBOICTBA TBEPABIX A2, PAKTHHACCKHC SAHATHA
e P 3, JlaGopaTopHble 3aHATHUS 6
PJl 4 CamocrosTenbpHas pabora 30
Paznen 4. gﬂ é’ gexmm g
Tennodusnueckue cBoiicTra A2, PAKTHHCCKNC SAHATHA
TBEPIEIX Te P/ 3, JlaGopaTopHble 3aHATHUS 4
P/l 4 CamocrosTesnbpHas pabora 28
Pazgen S. P, JeKin 2
Koppo3ust i ecTpyKIHs PJ1 2, IIpakTruecKkue 3aHATHs 2
MaTepHATOB P 3, JlaGoparopHble 3aHATHS 4
P14 CamocrosTenbHas pabora 15
Moayanb 4. MatepuanaoBeIeHHE W TEXHOJIOTHSI MaTEPHATIOB
Paznen 1. llzﬂ ;’ IJ_IICKHHH 162
MarsuTHbIE CBOWCTBA TBEPBIX TEI A2, PAKTHICCKHC SAHATA
PJI 3, CamocrostenbHas pabora 14
P/l 4
Paznen 2. llzﬂ ;’ IJ_IICKHHH g
OnTHueckue cBoiicTBa TBEPAOTO A2, PAKTMHCCKHC 3AHATHA
PJI 3, CamocrostenbHas pabora 13

TCJ1a

P 4




Paznea 3 P11, Jlexrmu 10
Buibl MaTepraoB u 006J1acTH UX P2, IIpakTHYeCKUEe 3aHATUS 6
pUMEHEHUS PJI 3, CamocrosiTenpHas padbora 14
P14
Paznea 4. PJI 1, Jlexnun 3
[Tpo6seMbl 5KOHOMHUKH, OXPaHbI PJ1 2, [IpakTrueckue 3aHATHS 4
OKPYKAIOLIEH CPE/Ibl H COLUATBHBIC P]1 3, CamocTosTenbpHas padoTa 14
ACIEKThl MATEPUAIOBEICHUS PJI 4

Coneprxkanue pa3ienoB AUCIUTUTHHBL:

Mogayas 1. KBantoBast Mexanuka

Paznen 1. Kopnyckynaphoie u 60nnogvie ceoiicmea eujecmaa

[ToaroToBUTENBHBIM pa3Aell, B KOTOPOM JeJaeTcss 0030p NPUYMH CO3JaHUS KBAaHTOBOK
Teopuu. [IpUBOISATCS OCHOBHBIE OJKCIEPUMEHTANIbHBIC (DAKTBI, COCTABISIONINE OCHOBY IS
BBEJICHUS KBAaHTOBOM MeXaHMKH. BBoauTCS TMOHSATHE BOJHOBOM (QyHKIMH, Haércsa e€
WHTEPIPETAIHs C TOYKU 3PEHHS TUIOTHOCTH BEpPOATHOCTH (MHTEeprperanus bopa), Bonurcs nmousarue
BOJIHOBOTO MakeTa, (pa30BOM U IPYIIOBOM CKOPOCTH.

TeMBI JeKINH:

MecTo KBaHTOBOW MEXaHUKH B COBPEMEHHOM (PU3NYECKON HAyKE.

[IpennochuIKy K MOSIBICHUIO KBAHTOBOM (DU3UKH

Kopnyckyisipable CBOMCTBA U3Ty4ECHUS.

BonHoBbIE cBOMCTBA MUKPOYACTHIL

IIpocreiimme Mmoaenu aroma

MareMaTtuyeckuii MOAXO0J K ONMCAHUIO Jyallu3Ma: BOJHOBBIE MAKEThl, I'PyNIOBas M
¢azoBast ckopocTH

ocoarwhE

Tembl NIpaKTHYECKUX 3AHATHI:

1. TennoBoe U3My4YeHNE U €r0 XapaKTePUCTUKH.

2. DMITMPHUYECKHE 3aKOHBI TETIJIOBOTO M3ITyYESHHS.

3. KopryckynsipHble CBONWCTBA U3ITyUSHHS

4. BonHoBble cBoicTBa yacTull. [IpuHIMI HEonpeaenEHHOCTEH

5. [Ipocreiime Moaenu atoMa BOA0pO/Ia.

6. BostHOBBIE MTakeThl 1 HOpMHUPOBKa. [ pymnmoBast U ¢a3zoBasi CKOPOCTH.

Ha3BaHus 1abopaTopHbIX padoT:
1. Usyuenwue crekTpa Boaopojaa U moctosiHHOU Punbepra (4 yaca)
2. ®otorhdexT (4 gaca)

Pa3nen 2. @opmanuszm K6anmosoi MexaHuxku

[IpoBoauTCSI 3HAKOMCTBO C MAaT€MaTHYECKHMM annaparoM KBAHTOBOM MexaHUKU. BBonsarcs
MOHATUS BOJHOBOM (yHKuMHU, ypaBHeHus llpenunrepa, nuHelHBIX omepaTopos, ['niabbeproBa
MIPOCTPAaHCTBA, Opa M KeT BEKTOpoB. PaccMarpuBatoTcst BoiHOBas GopmynupoBka llpenunrepa u
MaTpU4HOE IpejacTaBieHue leiizenOepra B HENMpEepbIBHOM M JIUCKPETHOW Oa3uCHOM cucTeMmax,
COOTBETCTBEHHO.

TeMbl JeKIHM:

7. MareMaTu4eckuii anmnapar KBAaHTOBOW MEXaHUKH

8. IlpencraBiieHne B HEMPEPHIBHOM U TUCKPETHOM Oasmce.

9. TloctynaThl KBAHTOBOI MEXaHUKU: COCTOSIHUE CHCTEMBbI, HA0JIt01aeMbIe BETUIHHBI



10. DBomrOLMs COCTOSHUS CUCTEMBbI, CHMMETPHSI U 3aKOHBI COXPaHEHHUS

TeMbl NpaKTUYECKUX 3aHATHIA:

7. JluneiiHOe MPOCTPAHCTBO, BOJHOBBIE (YHKIMH, KBAHTOBBIE COCTOSHUS, OIEPaTOPHI,
KOMMYTaTOPBI.

8. BosiHOBOe M MaTpWyHOE TMPEACTABICHUS B HENPEPBHIBHOW M JUCKPETHOM Oa3MCHOM
cUCTEMax.

9. [IpuHIMN cynepro3uluy 1 U3MepeHrue. IBOIOIHS COCTOSHUS

10. CumMeTpus U 3aKOHBI COXPaHEHUS

Ha3Banus 1a0opaTopHbIX padoT:

3. Ompenenenue nocrossaHor Credana — bonpiiMana u mocrosHHOW [Imanka mpu momMorm
ONTHYECKOT0 MUPOMETpa C rcue3aroieil HuThio (4 yaca)

4. OnbiT ®panka-Puna (4 gaca)

Pasznen 3. 3a0auu u memoowt annpokcumauuu K8AHMOBOU MEXAHUKU

PaccmarpuBatorcss pemienust ypaBHeHust Llpenunrepa st pasHbIX BHUAOB JIBUKCHUS:
JUHEWHOTO, BpamlaTeNbHOTO ©  KOJEeOATeabHOro. BBOAATCS TOHATHUS TEOPHHM  TPYIIIL
PaccmarpuBaroTcs METO/BI AlIPOKCUMAIIMK KBAHTOBOM MEXaHUKH.

TeMBI JeKINH:

11. CpolicTBa OJHOMEPHOTO JBUKEHUSI, CBOOOIHAS YaCTHUIIA, TOTCHIIUAIBHBINA Oapbep.
12. JIBuxeHne B MOTCHIMAIBHOM siMe. ['apMOHUYECKUIT KBAHTOBBINA OCIUILISITOP.

13. BpamarensHoe nBrkeHue. [IBUKCHHE B IEHTPATbHOM 1osie. CrinH

14. AHcaM0111 HEB3aMMOJCHCTBYIOIUX KBAHTOBBIX YaCTHII.

15. Teopus rpynim u cuMMeTpUs 0OBEKTOB.

16. MeTo/bI anmpoKCHMaII|y.

TeMbl NpAKTHYECKUX 3AHATHIA:

11. Vpasuenue lllpenunrepa.

12. MoMeHT uMITyJibca B KBAHTOBOW MEXaHHKE.

13. BpamarenbsHoe JBIKEHUE.

14. JIpwxeHue B ieHTpaibHOM nojie. CriuH

15. AncamO11 HEB3aUMOJIEHCTBYIOIINX KBAHTOBBIX YaCTHII.

16. Teopust rpynmn u pacuérsl cuMMeTpun. CUMMETpHUYHBIE CBOMCTBA BOJIHOBBIX (DYHKITHI

Ha3panus s1adopaTropHbIx pador:
5. HccnenoBaHue moaympoOBOHUKOBOTO U0/ (4 waca)
6. Dddexr Komnrona (4 yaca)

Mopayasb 2. CTpykTypa, 1eeKThl 1 MEXaHUYECKHE CBONCTBA TBEPBIX Tell

| Pazpen 1. Beeoenue

3HAaKOMCTBO C KJIIOUEBBIMH MOHSTHSIMH Kypca (COCTaB, CTPOEHHUE, CTPYKTypa, CBOMCTBA,
IapaMeTpbl, KadyecTBO) M YCTAHOBJIEHHE B3aUMOCBSA3M Mexay HuMHU. Jla€rcd coBpemeHHas
Kjaccupukanus TBEPABIX Tell, K KOTOPHIM OTHOCSTCS HE TOJbKO METAJJIMYeCKHe, HO U He
METaJUIMYECKUE MaTEPHUAIIbL: IUIACTUYECKUE MAaCChl, TEXHUYECKas KEPAaMHMKa, KOMIIO3ULMOHHBIC
MaTepuaibl, amopdHble CIUIaBbl, MMEIOIIME MapaMeTpbl MPOYHOCTH, COBMECTHMBIE C
METaJUIMYECKUMU U3JEIUAMH, HO JINIIEHHBIE X HEJOCTATKOB.

TeMmbl JIeKLUM:
1. MarepuanoBenenue u TNpuMeHeHHUe MartepuanoB. Kraccudukanus wmarepuaios.
CoBpemMenHble MaTepuanbl. Matepuanbl Oymaymero. HeoO0XonuMocTs co3/laHusi HOBBIX



MaTepHUaoB.

TeMbl NpaKTUYECKUX 3aHATHIA:
1. MarepuanoBeeHue W NPUMEHEHHE  MaTepualioB. ATOMHas  CTpYKTypa H
MEKMOJIEKYIISIPHOE B3AaUMOJECHCTBHE.

Ha3panus 1abopatopHbIx padoT:
1. IIpoexTnpoBaHHE KPUCTALIMUECKUX CTPYKTYP

Paznen 2. Amomnas cmpykmypa u mexicmoneKyiapHole céa3u

PaccmaTpuBaroTcst (hyHAaMeHTalIbHbIE MOHSATUS U KOHIICTILHUH, KOTOpPble HEOOXOIUMBI IS
JAIbHEUIIIETO OOCYXKICHHS CBOWCTB MarepwalioB. K HUM OTHOCSTCS aToMHasi CTPYKTYypa,
KOH(UTypalusi 3JIEKTPOHOB B aroMme, Mepuoanyeckas Tabiuia »JJIEMEHTOB, MEepBUYHBIE U
BTOPUYHBIC MEKATOMHBIC CBSI3H, KOTOPhIC 00ECIIEUYMBAIOT COXPAHCHUE Tella, KaK €IUHOTO IEJIOro.
OTHU BONPOCHI pacCMaTpUBAIOTCA KPATKO, TaK Kak IMPEANOJaraercsi, 4YTo CIyIIATeId 3HAKOMBI C
HEKOTOPBIMH CBEICHHUSIMU, 00CYK/1a€MbIMU B TAHHOM MOJYJIE, U3 TIPEAIIESCTBYIOIIUX KYPCOB.

Tembl JeKMii:

2. AToMHas CTPyKTypa. OJeKTpoHbl B arome. Mogjenn aroma. KBaHTOBBIE dHmCIa.
DnekTpoHHbIe KOoH(puUryparuu. [leproagudeckas Ta0IHIIA YIIEMEHTOB.

3. ATOMHBIE CBS3M B TBepIbIX Tesax. Cuiibl M 3Hepruu cBsizeil. IlepBUyHbIe MEKaTOMHBIE
cBsi3u. Bropuunsle unm BaH-nep-BaanscoBeie cBsizu. [ uOpunHbie cBsS31U. MOJIEKYITBI.

TeMbl NpaKTHYECKUX 3aHATHIA:

2. AToMHBIC CBSI3U B TBEP/IbIX TejaX. CHIIBI M DHEPTUU CBS3CH.

3. Kpucrammueckas cTpykTrypa MeTayuioB. PacueT mioTHOocTH KpucTauioB. [lomumopduzm
Y aJUIOTPOIIHUSL.

Ha3Banus 1adbopaTopHbIX padoT:
2. Kpucrammyeckue CTpyKTypHbI

Pa3nen 3. Cmpykmypa Kpucmannuueckux meepovix mei

PaccmarpuBaeTcs CcTpykTypa BeNIECTBa, BO3HHUKAIONIAs KakK CJIEICTBUE OIPEIECICHHOTO
B3aMMHOI'O PACIHOJIOKEHHUSI aTOMOB B TBEPAOM Teie. B paMkax 3TUX NpPEICTaBICHUU BBOIUTCS
MOHATHE KPHUCTAJUIMYECKOTO W HEKPUCTAUIMYECKOro wmarepuana. J[laercs pasziuume Mexay
MOHOKPHUCTAJVIaMH,  TOJMKPUCTANIAaMU M HEKpucTaumueckumu  tenamu.  CTpykTypa
KPUCTAJUIMYECKOrO0 TeJla OMUCHIBAETCS B TEPMHUHAX DJJIEMEHTApHOM syedku. Jlimd neranbHOro
ONMCAaHUS KPUCTALIMYECKOM CTPYKTYpPbl METAIJIOB BBOJSTCS IOHATUS KPUCTALIMYECKOTO Y3Ja,
HAMpaBJI€HUs, TNIOCKOCTU. DOPMYIUPYIOTCS MpaBUJia ONPEIEICHNS NHIEKCOB TOYEK, HAIIPaBJICHUN
U TNIOCKOCTEH.

TeMbl JeKINA:

4. Kpucramimueckass  crpykrypa. OCHOBHblE  MOHATUSA.  DJeMEHTapHas  syeilka.
Kpucrannuueckass crpykrypa weramwioB. Pacuer motHoctH. Ilommmopdusm u
aiutorponust.  Kpucrammueckue — cucremsl.  KoopInmHaTel  TOYEK, HaIpaBICHUHN
IIJIOCKOCTEMN.

5. Jluneitnas u rianapHas miotHocTH. [notHoynakoBanusie cTpykTypsl. 'K, OLK, T'TIVY,
K4, KIT1V, IlnotHocts MetamuioB. [Tonumopdusm u amnorponus. ITycToTsl miaoTHeHIIMx
ynakoBOK. MHorocnoiiHeie ynakoBkd. CrocoObl 0003HAYEHHS TUIOTHEHIINX IapOBBIX
ynakoBoK. CTpykTypHble THIBI KpuctamioB [lomurunus. M3omopdusm. Ilonumopduszm.
MoHO-, TONMKPUCTAIIIBL. AHH30TPONIUSI.

6. Pentrenosckue HCCIEN0BaHUs CTPYKTYpPBI KPUCTAJUIOB. Knaccuduxanus



TU(QPAKIMOHHBIX ~ METOAOB HCCJIENOBaHUS KPHUCTAIOB MO BUAY HCIIOJIB30BAHHOTO
mnydeHus. @Dopmyna  Byneda-bperra. VcmoBus  Jlays.  DkcnepuMeHTabHBIC
(I pakIMOHHBIE) METOIBI MCCIECIOBAHUS CTPYKTYpPBl KPUCTAIIOB: MeTon Jlays, meTtox
BpalllaloOlerocss  KpucTajia, MOpowKoBeli  merox  (meron  [lebas-Llleppepa).
Hekpucrannnueckue TBepable Tena.

TeMbl NpaKTHYECKUX 3aHATHIA:

4. Kpucramimiyeckue cucTembl. VHaunupoBaHue KpUCTALIOB. JIMHEWHas W TUIaHapHAs
MIOTHOCTH.

5. PentrenoBckas nudpakius: onpeneaeHne CTPYKTYPbl KPUCTAIIIOB.

Ha3zBanus 1adbopaTopHbIX padoT:
3. PenrtrenoBckas audpakius: onpeaeieHue CTPYKTYPhl KPUCTAIIIOB.

Pasnen 4. /lechekmut 6 meepovix menax

3HAKOMCTBO C OCHOBHBIMHU BHJIaMU J€(PEKTOB KPUCTALIMYECKON peiéTku. MHorHue cBoicTBa
MaTepHalioB YPE3BBIYAHHO YYBCTBUTENIbHBI K OTKIOHEHHUSAM OT KPUCTAJUIMYECKOI'O COBEPIIEHCTBA.
Bnusinue 310 He Bcerja HEraTMBHOE M 3a4acTyl0 KOHKPETHbIE /1e()eKThl HAMEPEHHO BBOJSTCS B
KOHTPOJHUPYEMBIX KOJMUYECTBAX Ul IMOJIYYEHHUS MaTepUalIOB C 3apaHee 3aJaHHbIMU CBOMCTBAMHU.
Kpucrannuueckuii ne@ekT OTHOCUTCS K HApYLUIEHUIO pPEIIETKM B OJHOM WM HECKOJIbKUX
M3MEPEHUsAX Ha PAcCTOSHUSX IMOpslKa aToMHOro auamerpa. Kimaccudukanus KpuUCTaTUIMYECKHX
HECOBEPILICHCTB [IEJIA€TCd B COOTBETCTBUUM C TE€OMETPHEH WIM pPa3MEPHOCTBIO JedeKTa.
PaccmarpuBaeTcsi HECKOJIBKO BHJIOB Je(EKTOB, B TOM 4YHCJIE€ TOYEUHbIE, JUHEHHble (MiIn
OJIHOMEpHbIE) M Mex(pa3Hble (IpaHULbl, WIM ABYXMEpHbIE) AepeKkThl. OOCyXKnarTcs Takke
IIpUMECH B TBEP/BIX Tellax, KOTOPbIE MOTI'YT BBICTYIIATh B KauecTBE TOUEUHbIX JedekToB. Hakoner,
KpPaTKO OIMCAaHbl METO/Ibl MUKPOCKOIIMYECKOT0 UCCIEA0BAaHUS JEPEKTOB U CTPYKTYPbl MaTEpUAIIOB.

Tembl JIeKIMii:

7. Toueunnble neeKTHI B TBEPABIX Tejax. Bakancuu u coocTBeHHbIE NedekThl. [Ipumecn.
Crneuundukanust cocraBa. TepmonuHamuka. PaBHOBecHas KoHIeHTpanus. Murpanus.
Hctounukn n croku. Kommekcbl. [loBenenune npu omxure m 3akaike. BnusiHue
BHEIIHEr0 JaBJeHMs Ha oOpa3oBaHMe BakaHcUW. CBepXpaBHOBECHbIE BaKaHCUU. MeToibl
OIpeJIesIeHUs] KOHLIEHTPAIlMK BaKaHCH, JHEPTUU UX 00pa30BaHUs U MUTPALUH.

8. Jlumetinwsie medextel — aucnokanuu. KoaTyp u BekTop broprepca. Turbsl auciokaruii.
3Haku auciaokanuii. CKOJIBKEHUE W NEPENOa3aHue. JHEPrusl, HATSHKEHHUE JUCIIOKALUU.
B3aumoneiicteue  auciokanuid.  J[MCIOKanMOHHBIE peakuuu. BoO3HHKHOBEHHE H
Pa3MHOXKEHHE AMCIOKALUI.

9. Hedexrsl Ha Mexda3Hbix rpanumnax. Oobemuble nedektsl. Konebanus atomos. TexHuka
MHUKPOCKOIMYECKOT0 aHanu3a. Onpenenenne pasmepa 3epHa

Tembl NIpaKTHYECKUX 3aHATHMA:

6. Toueunsie neeKTH: BaKAaHCHH M MEXJI0Y3€IbHBIC aTOMBI, PABHOBECHAS KOHIICHTPAIHS,
BIIUSTHUE BHEIUIHErO JaBJIeHHUS Ha oOpa3oBaHHE BaKaHCUH, OMpeleleHHe KOHIICHTPAIlUH,
SHEPTUH 00Pa30BaAHUS U MUTPAIIHH.

7. Jucnokanuu. Hucnmokamuu B ['ILIK monokpucramnax. B3anmonelicTBue AMCIOKALIUM.
Merto/bl pacdeTa CpeIHEr0 pa3Mepa 3epHa U TPaHyJIOMETPUUYECKOTO HOMEpA.

Ha3zBanus jJjadopaTopHbIX padoT (Ha BbIOOP):
4. MopaenupoBanue NedEKTOB C MOMOIIBIO MYy3bIPEKOBOI MOJIEIH.
5. MonenupoBaHue AUCIOKAIIMOHHBIX PEAKIIHI

Paznen 5. [ugppysun ¢ meépovix menax




MHorue npoIecchl, KOTOPhIE HTPAIOT MPUHITUIHAIBLHYIO POJIb B (DOPMHUPOBAHUH MPAKTUICCKU
BaYKHBIX CBOMCTB MaTepHaJIOB, MPOTEKAIOT 3a CUET MEePEHOCa MacChl BHYTPH HEKOTOPOTO TBEPIOTO
Tena (0OBIYHO HAa MHKPOCKOITUYECKOM YPOBHE), XKHUIAKOCTH, Ta3a, WM APYrod TBEpAoH ¢asbl. DTo
SIBJICHUE HOCHUT Ha3BaHue Aud¢y3uu - sBICHUE MEpeHoca MaTepuana 3a CYeT JBH)KEHHS aTOMOB.
Pa3znen 5 Halenen Ha 3HAKOMCTBO C aTOMHBIMU MEXaHU3MaMH, MIOCPEJCTBOM KOTOPHIX MPOUCXOIUT
muddysus, ypaBHeHusIMH UG Py3un U U3YICHUE BIMSHUS TEMIIEpaTypbl HA CKOPOCTh AU(PPY3UH.
PaccmarpuBatorcss moHATHS  AU((Y3MOHHOTO TOTOKA, CTAllMOHAPHOW W HECTAllMOHApHOU
mubdy3un. AHanM3UPYIOTCS (AKTOPBL, OKa3bIBAIOIIME BIUSHHE Ha CKOPOCTh MPOTEKAHUS
T Gy3UOHHBIX TMPOIECCOB. PaccMaTpuBarOTCS TYTH W MPHUHIMIBL PEHICHUS MPAKTHYSCKUX
WHXCHEPHBIX 3aJad, CBA3aHHBIX ¢ Juddy3ueld TouyeuHbIX Je(eKTOB, M  IMO3BOJISIOLINX
MIPOTHO3MPOBATH CBOWCTBA METAIIIIOB U MOJIYIIPOBOHUKOB.

Tembl JeKkumii:

10. Inddy3usa. Mexanusmbl. [lepBoiii 3akon ®Puka. BTopoit 3akon ®Puka — 3aKOH A
HecTarroHapHou auddy3un. OOmmi METO | petieHus 3a1a4 o0 AU dy3un.

11. Ponb Toueunbix aedekroB B Auddy3noHHBIX mporeccax. JAuddy3us kak ciydaiiHbie
omyxnanus. Juddysus B momynpoBoaHukax. @akTopsl, Baustomue Ha auddysuto.

TeMbl NpaKTUYECKUX 3aHATHIA:
8. Juddysusa B MeTannax u moaynpoBOJHUKAX.

Ha3Banus 1adbopaTopHbIX padoT:
6. duddysus B TBEPABIX TENAX

Paznen 6. Mexanuueckue ceoiicmea meépovix meJi

B nponecce skcmyarauuy Marepuaibl HOABEPraroTCs JIEHCTBUIO CHUJ WIM HArpy3ok. JTO
OTHOCUTCSI U K QJTIOMHUHHEBBIM CIUIaBaM, M3 KOTOPBIX HM3TOTOBIIEHBI KPBUIbS CAMOJIETOB, U K
CTAJIbHBIM M3JEJIUsM, HUCIOJIb3YEMBIM Uil CTPOUTENbCTBA ABTOMOOWIIBHBIX MOCTOB. B Takmx
CUTyalusiXx HEOOXOJUMO 3HAaTh HE TOJNBKO KOHCTPYKIHIO OO0BEKTa, HO M XapaKTEPUCTHKU
MaTepUajoB, U3 KOTOPBIX 3TOT OOBEKT OyleT CKOHCTPYMpPOBAH C TEM, YTOOBI PE3yJIbTUPYIOLINE
nepopmanuu He OBLIM M3JIMIIHMMU M NPUBOJWIN K €ro MpPeXJAeBPEMEHHOMY pa3pyIICHHUIO.
MexaHnuyeckrue CBOMCTBA MaTepuajga OTPakaloT €ro OTBET Ha JAEMCTBHE BHEIIHUX MPUIOKEHHBIX
CWJI WIM Harpy3ku. B paznere paccMaTpuBaroTCsl KIHOYEBBIE MEXAHMUYECKUE CBOMCTBA METAJJIOB
Takue, KaK J>KECTKOCTb, IMPOYHOCTb, TBEPAOCTb, IJIACTUYHOCTb, PACCMATPUBAIOTCS OCHOBHBIE
(dakTophl, OKa3bIBAIOLIME BIUSHHUE HAa MEXAHWYECKHE XapaKTEepPUCTHKH MaTepualioB U HUX
M3MEHEHUE B IPOLECCE IKCITyaTallUu.

TeMbl JeKINA:

12. MexaHudeckoe HampsDKEHHE, €ro TeH30p. Buabl aedopmaruii (pacTshkeHHE, CKaTHe,
CIBUT, KpydeHue, wu3rub). VYmpyras u I1uiactudeckas nedopmanus. Jluarpamma
nedopmaruu. 3akon ['yka. Koaddumment Ilyaccona. Monyns FOnra. Moayns cnpura.
IIpaBmino cmecu. TepMmuueckoe pacluupeHHe. ATOMHass KapTHHA  YNPYTOCTH.
Heynpyrocts.

13. Yopyrue cBoiictBa MarepuanoB. MctunHble aedopmanus u HampsbkeHue. BosBpar.
TBépnocts. BapuatuBHOCTh CBOICTB MaTepuainoB. /u3aiiH u 6€30MacHOCTb.

Tembl NpaKTHYECKUX 3AHATHIA:

9. Mexanudeckue cBoicTBa MeTaioB. OmpelereHrne MEXaHHWYECKUX XapaKTEPUCTUK U3
KPUBBIX T€UCHUS

10. TeepaocTs. [Inactuueckoe Teuenue. uzaiin. THxeHepHbIe BOMPOCH U MPOOIEMBI.

Ha3Banus 1abopaTopHbIx padoT:
7. MexaHuueckue CBONCTBA KOHCTPYKIIMOHHBIX MaTepUaioB



Pasnen 7. Ynpounenue meépovix men

B mukpockonnyeckoM Macmtade miaactudeckas aedopMaius COOTBETCTBYET BHIKEHUIO
OO0JIBLIIOTO YKCIIa aTOMOB B OTBET Ha JICWCTBUE BHEIIHEH MPUIIOKEHHON HArpy3ku. B xone ganHoro
Ipolecca BCe MEKaTOMHBIE CBSI3U JOJDKHBI ObITh pa30pBaHbl, a 3aT€M BHOBb 00pa3oBaHbl. Takoi
MeXaHu3M JleopMaluy SHEPreTUYECKH HEBBITOACH. B  KpHCTaIMUecKuX TBEpABIX Teax
IU1acTHYecKas aedopmanus yaiie MPOUCXOAMT 3a CYET JBM)KEHUS JMHEHHBIX KPUCTAUIMYECKHX
nedexToB - auciaokauuii. B qaHHOM paziene paccMaTpUBAaIOTCA XapaKTEPUCTUKU AUCIOKAUN U UX
BOBJICYEHUE B IJIACTUYECKYIO Aedopmanuio. Takxke paccMaTpUBaeTCsl albTepPHATHUBHBIN Ipoliecc,
MOCPEJICTBOM KOTOPOTO HEKOTOpBIE METAIIbl J1e(OPMHUPYIOTCS TUIACTUYECKH - JBOMHUKOBAHHE.
IIpencraBieHbl MeXaHU3Mbl YINIPOUHEHHS OAHOGA3HBIX METAIOB, KOTOpbIE ONMCAaHBI C
HCIIOJIb30BAHUEM IIOHATUS <«BHKEHHE JAMCIOKanui». HakoHen, NpoBOAUTCS 3HAKOMCTBO C
MOHATUSAMM pOCTAa 3€pHA, a TAaKXKE BO3Bpara M PEKPUCTAUIM3ALUU - IIPOLECCOB, KOTOPHIE
MPOUCXOJAT B IUIACTUYECKH Je(POPMHPOBAHHBIX METaIaX, KaK MPaBUJIO, NMPH TOBBIIIECHHBIX
TeMIIEpaTypax.

TeMBI JeKINH:

14. Kpucramnorpaduss ~ tuiactudeckod  aedopmanuu.  Teopermdeckas  MPOYHOCTb.
HeoOxonumocts BBeneHus auciokanuil. CucreMbl cKoibkeHus. CKOIbXEHHE B
MOHOKpHcTaimax. [Imactnyeckas aedopmarus momuKpucTayioB.

15. Mexanu3msbl ynpoyHeHus. YacTuuHbIe TUCIOKAINK, TBOWHUKOBaHUE. TBepIopacTBOpHOE
yrpodHeHue. B3anMoeiicTBue quciiokanuii ¢ TodeunbiMu nedekramu. Jlepopmanmontoe
YOPOYHEHHUE: JIeC IUCIOKAUM, IUIOCKUE CKOIUIEHUS. 3E€pHOTPAaHUYHOE YIPOYHEHHE:
BIIMSIHUE pa3Mepa 3epHa. YTNPOUYHEHHE YaCTULIaMHU BTOPBIX (a3 (MexaHU3Mbl OrHOaHUs,
pope3aHus), yIPOUHEHUE TOPSIKOM.

16. Boccranosnenue. Bo3spar. Pekpucraimm3anus. Poct 3epHa.

TeMbl NpaKTUYECKUX 3aHATHIA:
11. Cucremsl ckoabxeHus. CKOJIbXKEHUE B MOHOKPHCTAJIAX

12. Kpucramnorpadus riacTHueckon aedopMariim.

HaszBanus JadopaTopHbIx padoT (Ha BLIOOP):
8. VYmpounenue marepuana npu GOpMHUPOBAHUU JUCIOKAIIMOHHONW CyOCTPYKTYPhI

Mopnyasb 3. ®usnka TBEpAOro TeNa: TEOPUs U NPAKTHKA

Pazpnen 1. Paspywenue

PaccmarpuBaroTcss BA3SKMM M XPYNKHU THIIBI pa3pyLICHHs,, OCHOBBI MEXaHUKHU pa3pyILICHHUS,
TPELIMHOCTOMKOCTh UCIBITAHUSA, BSA3KO-XPYIKHUH IIEPEXO0J], YCTaJOCTh U IOJI3Y4eCTh. BKIItOUEHO
TaK)X€ pPacCMOTpPEHHE MPUEMOB U METOJOB, C MOMOUIbIO KOTOPHIX pPAa3pyIIEHHE MOXET OBITh
IIPEAOTBPALIEHO.

TeMbl JeKINA:

1. OcHoBwel Teopuu pazpymienusa. [lmactuyHoe paspymenue. Xpymnkoe paspylieHHe.
[IpuHuuMnbl MexaHuKu pa3pyuieHus. Pazpymenue npu yaape. Y craaocTb

2. ®akTopsl, BIMSIONIME HAa JOJITOBEYHOCTh. BimsHHMe okpyxkaromieid cpenbl. [1oia3ydecTs.
Brnusinue nHanpspbkeHust 1 teMrepaTypbl. Metos skcTpanosisauuu. BeicokoTeMiiepaTypHbie
CIIJIaBHI.

Tembl NpaKTHYECKUX 3AHATHIA:
1. Pazpymienue.
2. lwxnmueckne HanpspkeHus. JJonroBeunocts. [Tomsydects



Ha3panus 1abopaTopHbIX padoT:
1. Ananm3 CTpYKTYpHI U3IOMOB (4 daca)

Paznen 2. @azoevie ouazpammol u ghazoevie npespanjenus

PaccmarpuBaroTcs TEPMHMHOJIOTHS, CBsi3aHHAs C (a3oBBIMM JAuMarpaMMmaMu U (pa3oBbIMU
nepexoaamu, (azoBble TUArpaMMBI JUIsI YACTBIX MAaTE€pPHAaOB, BOIPOCH MHTepHpeTanuu (Ppa3oBbIX
JMarpaMM, HEKOTOpble OOBIYHBIE M OTHOCUTENIBHO IPOCThIE IUarpaMMbl OHMHAPHBIX CUCTEM,
BKJIIOYAsE JAMarpaMMy >Kele30-yriiepoa, (OpMHpPOBAHHE PABHOBECHOW MHKPOCTPYKTYpPHI TpHU
OXJIAKJCHHUM JUIsl HEKOTOPBIX CIIy4aeB.

TeMBI JeKIM:

3. ®dazoBble AMAarpaMMbl YHAPHBIX CUCTeM. buHapHbie H30MOpQHBIE cucTeMbl. IHTepIpeTanus
¢dazoBbix guarpamMMm. OOpa3oBaHHME MHKPOCTPYKTYpbl B  H30MOP(HBIX  CIIaBax.
MexaHuyeckue CBONCTBA.

4. bunapHble 3BTEKTHUYECKHE cuUCTeMbl. OOpa3oBaHME MHUKPOCTPYKTYPbI B 3BTEKTHYECKHX
cruiaBax. PaBHOBecHble (ha30oBBIE JUArpaMMbl C  MPOMEXKYTOYHBIMH  (DazaMu  WIH
COECUHEHUSIMM.

5. OBTEKTOUJHBIE U MEpUTEKTHYECKHE peakuuu. KoOHrpysHTHbIE (a30Bble MEPEXOBI.
Tpotinbie dazoBbie AuarpaMmel. [IpaBuno ¢a3 'n6o6ca.

6. Cucrema xene3o-yriaepon. @azopas nuarpamma. O0pazoBaHHEe MUKPOCTPYKTYpHI. BrusiHue
JIETUPYIOIIUX 3JIEMEHTOB

7. @a30Bble IpeBpalIeHUs B MeTaulax. MUKpPOCTPYKTypa U U3MEHEHMsI CBOMCTB B CIUIaBax
XKelesa ¢ yrieponoM. /JucnepcnonHoe TBepaeHue

TeMbl NPaKTHYECKHUX 3AHATHI:
16. OcobGenHocTH (pa30BBIX AUATPAMM OJHOKOMITOHEHTHBIX CUCTEM
17. Ocobennoctu ($azoBbIX AMarpaMM OMHAPHBIX CUCTEM
18. Unraem muarpaMMmy COCTOSTHHSL.
19. Ctpoum auarpamMmy COCTOSIHUS
20. JlnarpaMMbl H30TEpMUYECKOTO MpeBpaieHus. [u3aitn GUHUIIHON MUKPOCTPYKTYPHI.

Ha3zBanus a6opaTopHbIX padoT:
2. YcTpoilcTBO W mHpUHIMI paboThl MUKpockoma. IlpuroroBieHune MeTammorpapuuecKux
Ut goB.
3. Tloctpoenue quarpaMMbl «CBHHEI — CypbMay (4 4ac)

Pasnen 3. dnekmpuueckue ceoiicmea

PaccmaTpuBaroTCs ANeKTpUYEecKUe CBOMCTBA BeUIECTB. PaccMoTpeHre HAUMHAETCS C SBICHUS
MIPOBOJAMMOCTH: BBEJCHUSI [TapaMETPOB, XapaKTEPU3YIOLINX ATO SBJICHHE, OOCYKICHHUSI MEXaHU3Ma
MPOBOANMOCTH, OOYCIOBICHHOTO JBMKEHHEM DIEKTPOHOB, U TOTO, KaK 30HHAs CTPYKTypa
AJIEKTPOHOB OMPEEIsET CIOCOOHOCTh BEIIECTBA TMPOBOIAUTH dJeKTpuueckuii Tok. Ocoboe
BHUMaHUE YAENSETCS XapaKTePUCTHKAM IOJYIPOBOJAHUKOB U OMHCAHUIO TOIYMPOBOJHUKOBBIX
ycTpoicTB.  PaccMaTpuWBarOTCS — TUDJIGKTPUYECKHE  CBOMCTBA  HM3OJUPYIONIMX  BEIICCTB.
3akmrounMTeNbHAsS  YacTh  pasliena  IOCBSIIEHa  PAaCCMOTPEHHMIO  SIBJICHHUW  CETHETO- W
MTBE303JICKTPUIECTBA.

Tembl JeKkumii:

8. Kumaccudukarust TBEPABIX TN MO BEIMYMHE AJIEKTPOIPOBOJHOCTH. DJIEKTPOIPOBOIHOCTH
MeTtauioB. Kiaccudeckast TeopHsi SJIEKTPOIIPOBOJAHOCTH U €€ TPYIHOCTH. OJTHOAIEKTPOHHOE
npubnmxenne. @ynkuun bnoxa. 3onsl bpunmosna. [ToBepxHocTs Depmu.

9. DHepreTWyecKuil CIIEKTp JIEKTPOHOB B KpucTayuie. Mojgens Kponura — [Tennu. Meramsi,
TURJIEKTPUKU, MPOBOMHUKU. D(ddexkTuBHas Macca 3JIEKTpOHA. DHEPreTMYecKHe YpPOBHHU



NpUMCCHBIX aTOMOB B  KpHCTAJLJIC. Jloxann3oBaHHbBIE COCTOsIHUA, CBSA3aHHBIC

MMOBEPXHOCTHIO. DNEKTPOHHBIN Depmu—Ta3 B MmeTawiax. Iddext Xoma.

10. CoOGcTBeHHasT M TpUMECHass MPOBOAMMOCTH  TOJYNPOBOJHHMKOB. becmnpumecHbie
MONYNpoBOMHUKHU. [lpumecHas npoBOAMMOCTh  MOJYHPOBOJHUKOB. JlOHOpHBIE

AKIENTOPHBIE NOJIYITPOBOAHUKH. [101yIIpOBOIHUKOBBIE YCTPOUCTBA.

11. DnexkTponpoBOJHOCTh JUAIEKTPUKOB. JludnexTpudeckue cBoiicTBa. CerHeTo3eKTPUKH.
Cerneroanexktpuyeckue JomeHbl. [Ibe3oanextpuuectBo. [IlpoBogumocTs B MOHHOH

KEpaMHUKE U IMOJIUMEPaAX.

TeMbl NpakTUYECKUX 3aHATHIA:

8. 3onnas Teopus B TBepAsax Tenax. lloaBmwkHOCTh HocuTeneil 3apsnma. CompoTHBIEHHE

METAaJUIOB.
9. TlomynpoBoauuku. TemneparypHasi 3aBHCUMOCTb HOCUTENEH 3apsiaa.
10. DddexT Xomna. [ToaynpoBoAHUKOBEIE TPHOOPHI

11. {usnexktpuyeckue cBoicTBa. Tumbel mnonspuzauuud. Teopus U IpakTHKA peLICHUs

HWHXXCHCPHBIX 3a1a4.

Ha3Banus 1adbopaTopHbIX padoT:
4. W3ydeHne MUKPOCTPYKTYPBI IIBETHBIX METAJIJIOB U CIUIABOB
5. Ornyck cranu (4 yaca)

Pasnen 4. Tennoghusuueckue ceoiicmea

PaCCManI/IBaIOTCH BAXXHBIC XAPAKTCPHUCTHUKH PaA3JIMYHBIX TBEPAbIX TCJI, TaKHUC KakK

TEIUIOEMKOCTH, KOA(PHUIMEHT TEMIIEPATYPHOTO PACIIMPEHHUS U TEIUIOIPOBOAHOCTD.

TeMmbl JIeKIHN:

12. lunamuka pemérku. ['apmonmdeckoe mnpubmmkenue. HopmanbHble MOABI OZHOMEPHOU

MOHOATOMHOH peiméTku bpase.

13. HopmainbHble MOJIBI OJHOMEPHOM pemietu ¢ 0a3ucoM, KoneOaHusi TPEXMEPHON PElIETKU.

Tennoémkocth MetaiioB. 3akoH [romonra u Iltu.

14. KBantoBas Tteopusi TemIoéMKOCTH. DOHOHBI. AKYCTMYECKHME W ONTHYECKHE MOJbI
kojeOaHuit peméTku. TemnoéMKocTh TpPH BBICOKUX, HHM3KHX M MPOMEKYTOUHBIX

TemmepaTypax.

15. [Ipubmxenne [lebas. [lpubmmkenue DiHIMITEHHA. DJIEKTPOHHAS TETUIOEMKOCTh. YUET
BKJIaJia CBOOOHBIX JIEKTPOHOB. TeroBoe pacuipenue TBEPABIX Tel. TermonpoBOAHOCTh

TBEPABIX TEIL.

Tembl IpaKTHYECKUX 3AHATHIA:
12. TerionpoBOAHOCTH U TEPMUUYECKOE PACTSHKEHUE.
13. Tepmuyeckue HanpspkeHus. TerumoémkocTs. 3akoH Jrononra u Iltn.
14. Tennoémxocts. [Ipubmmxenue Jlebast n DiHIITEHHA.
15. TennoBoe paciupenne TBEPAbIX Tel. TemmonpoBoIHOCTh TBEPABIX TE

Ha3zBanus j1abopaTopHbIX padoT:

16. HccnenoBanue BIUSHUSA XOJIOJAHOM IJIaCTHUECKOM I[e(l)OpMaL[I/II/I " HOCIICAYIOIICTO HarpcBa

Ha MHKPOCTPYKTYPY U TBEPAOCTh HU3KOYTIIEPOAUCTON CTAIH.
17. I3yyeHue MUKpOCTPYKTYpHI JIETUPOBAHHOM cTanu (4 yaca)

Pasznen S. Koppo3usa u oecmpykuyua mamepuanos

OO6cyxnaercss paspylieHHe TpEX THIOB MaTepHaloB (METAJIbl, KepaMHUKa, IOJUMEPHI).
Ocoboe BHHUMaHWE YACISICTCS MEXaHW3MaM OJTOTO SIBIICHUS, CONPOTHUBJICHUIO BO3CHCTBUSA

oxpyxcaromei/i Cpeabl 1 MEpaM 110 NPCAOTBPALICHUIO WA 3aMCIJICHUIO CKOPOCTHU JACTpaalivuu.



TeMBI JeKIM:
16. Koppo3usi MeTaluioB, KEpaMHYECKUX MAaTEPUAIOB U JIECTPYKIIHS TOJIMMEPOB

TeMbl NpaKTUYECKUX 3aHATHIA:
16. Koppo3ust MeTamuioB, KepaMUUECKHX MaTEPUAJIOB M IECTPYKITUS MTOJIMMEPOB

Moayasb 4. MarepuanoBeieHHe U TEXHOJIOTHSI MaTEPUATIOB

| Pasznen 1. Macnummnoie ceoiicmea meépovix me

[IpuBoaMTCS KpaTKoe ONMCAHUE TPOUCXOXKICHHUS MAarHUTHBIX TMOJeH, o00cyKaarTcs
pa3iInyHble BEKTOPHBIC BEJIMYHUHBI, CBA3AHHBIE C MATHUTHBIMU MOJISIMH, ONKMCBIBAKOTCS TAPAMETPHI,
XapaKTepU3yIIIue MarHUTHbIE CBOWCTBA. PaccmarpuBaroTcs sIBICHHs [Oua-, mapa-, ¢eppo- u
beppumarnetusma. [IpuBoasTcs mNpuMepbl MarHUTHBIX MAaTEpUajoB, OMHCHIBACTCS SIBICHUE
CBEPXIPOBOJUMOCTH.

Tembl JeKMii:

1. HamaraumdyeHHocTh M BOCHPUUMUYUBOCTb. Jlnamarnetusm. Ilapamarnetusm. ®OyHkuuu

bpuntosna u JlanxeBeHa.

3axoH Kropu. CrinHoBbIi napamarsetusM Ilaynu. JInamarunerusm Jlannay.

3. ®eppomarnerusm. 3akon Kriopu-Belicca. Mopens ['elizenOepra. CnmHOBO-0OMEHHOE
B3aUMOJIeHiCTBHE, OOMEHHBINH UHTErpan. AHTHU(EeppOMarHeTu3M U peppruMarHeTis3M.

4. ®epputsl. JlomeHHas cTpykTypa. DepoMarHUTHbIE JOMEHBI. ['HCTEpe3suc, ocTaTodHas
HAMarHM4€HHOCTb,  KOJ3PUUTHBHAs CWJIA, IIOTEpPU DHEPIMHM, MAarHUTOMSTKHE U
MarHUTOXXECTKHE MaTepuaybl. JIBWKEHWE TpaHWI] TNpH HaMarHW4WBaHuH, dddekr
bapkraysena. MaruuTHas aHU30TpOIUS.

5. CaepxnpoBogumocTb. Dddext Meiicuepa. CBEpXIPOBOIHUKH TIEPBOTO M BTOPOTO POJA.
BozneiictBus,  paspyllialoliue — CBEPXIPOBOAUMOCTb.  MuKpockonmuyeckass — TEOpHs
ceepxmpoBoaumoctu bapnuna-Kymepa-IIpuddepa.

6. BricokoTemmepaTypHble  CBEpPXIPOBOJHUKM. Ponb  HaHOTEXHOJIOTMH B CO3JaHMU
BBICOKOTEMIIEPATYPHBIX CBEPXIPOBOIHUKOB.

N

TeMbl NpakTUYECKUX 3aHATHIA:
MaruuTHble CBOMCTBA TBEPABIX TEIL.
Marunetuku, peppuMarHeTH3M.

3. CBepxmpoBOJAUMOCTb

N

Paznea 2. Onmuueckue ceoiicmea mamepuanos

OO6cyxnatoTcs HEKOTOpPbIe OCHOBHBIE KOHIICTIIIMKA M TPHUHIIUIIBI, OTHOCSIIMECS K MPUPOIE
AJIEKTPOMArHUTHOTO HU3JIyYCHUS] U BO3MOXXHBIM MEXaHHM3MaM €ro B3aUMOJICHCTBUSI C TBEPIBIMHU
Marepuanamu. PaccMmarpuBaroTCs ONTHYECKHE CBOWCTBA METAIUIMYECKUX M HEMETaNIMYECKHX
MaTepUajoB C TOYKU 3PEHMsI MOKa3aTesel, XapaKTepU3YIOIIUX €ro CloCOOHOCTh K IMOTJIOIIEHUIO,
OTPRXEHUIO M TMPOMYCKAHUIO JJIEKTPOMArHUTHBIX KojeOaHui. ONHUCHIBAIOTCS  SBICHUS
JIOMUHECIEHIIMY, (OTONMPOBOAUMOCTA U YCHUJIEHHWS CBETa IYTEM BBIHYXKIECHHON 5SMHCCHHU
W3JIYy4eHHs, MPAKTUUECKOE MCIOJIb30BAaHUE STOTO SBJICHHS, a TAaKKe MPUMEHEHHUE ONTHUYECKHUX
BOJIOKOH B CPEJICTBaX CBSA3H.

Tembl JeKkumii:
7. OnTuveckue CBOMCTBA METAJUIOB U HEMETAILIOB (4 yaca).
8. TlpuMeHEHHE ONTHYECKUX SBJICHUN.

Tembl NpaKTHYECKUX 3AHATHIA:
4. OnTuyeckue CBONCTBAa METAJUIOB M HEMETAILIIOB (4 yaca)



5. IlpumMeHeHHe ONITUYECKHX SIBJICHUA.

Pasznen 3. Buovt mamepuanoé u ooaracmu ux npumenenus

Jlaercst kpaTKuii 0030p CBOWCTB HEKOTOPBIX THUIIOB METAJUIMYECKUX CIUIABOB, KEPaMHK H
HOJMMEPHBIX MAaTEpUAJIOB, UX OOLIMX CBOMCTB U OTPaHUYEHUH NPU IPUMEHEHHH.

TeMBI JeKIM:
9. Tumbl METaJUIMYECKHX CIIAaBOB. [[pOM3BOICTBO U3AETHIl U3 METAILIOB.
10. Tuns! kepamuku. M3roToBienne u3aenuii U3 KEpaMU4eCKUX MaTepranos.
11. Buabl noiuMepos.
12. Cunre3 u nonydeHue u3esnii U3 NoJIUMEpPOB.
13. KoMno3uTs!.

TeMbl NpaKTUYECKUX 3aHATHIA:
6. Tumbpl MeTaNIMYECKHUX CIIIaBOB. [[pOoM3BOACTBO M3 U3 METAIIOB U KOMITO3HTOB.
7. Tunsl KepaMUKHU, TIOJIUMEPOB.
8. HMsroroBneHue u3nenui U3 KEpaMHK U MOJIMMEPOB.

Paznen 4. Ilpoonemvr 3KkOHOMUKU, OXPpaHbl OKpYYHcarouieii cpedvl U COUUAIbHbIE ACHEKMbl
MamepuanoeedeHus

TeMBI JeKINH:
16. [IpoGiieMbl  SKOHOMHUKH, OXpaHbl ~ OKpyXawmeid cpensl  ColManbHBIE — aCHEKTHI
MaTepHualoBeICHHS

TeMbl NpAKTHYECKUX 3AHATHIA:
10. ITpoGieMbI PKOHOMHKH, OXPAaHbI OKPY>KAIOIICH CpeIbl
11. CounanbHble acleKThl MaTepUAIOBEICHUS

5. Opranu3zanusi CaMmoCTOATEIbHOU PadoThI CTY/ICHTOB
CamocrosiTenbHasi paboTa CTYAEHTOB NpPU H3YYEHHWU AUCHMIUIMHBI MIpPEIyCMOTpEHa B
CIIEYIOIINX BUAAX U Popmax:
— Pabora ¢ JEKIMOHHBIM MaTepuaIoM, TOWCK W 0030p JHUTEpPaTypbl U DIIEKTPOHHBIX
HMCTOYHUKOB MH(OpMAIMU 10 MHAUBUAYAIBHO 3aJaHHOM MpobiieMe Kypca;
— Pabora B onekTpoHHOM Kypce (M3ydyeHHE TEOpeTHYEeCKOro MaTepuasa, BBIIOJHEHHE
MHIUBUAYAIbHBIX 3a/1aHUN U KOHTPOJIUPYIOLINX MEPOIPUITHIA);
— H3yyenwne TeM, BRIHECEHHBIX HAa CAMOCTOATEIBHYIO MPOPAOOTKY;
— BrInmonnenue nomMamHux 3aaHU U KOHTPOJIBHBIX padoT;
— IloaroroBka k nabopaTopHBIM pabOTaM, K MPAKTUIECKUM U CEMUHAPCKUM 3aHATHSIM.

6. YuyeOHO-MeTOAMYECKOEe M NH(POPMALMOHHOE 00ecneuyeHue TUCIHIIIMHBI

6.1. YueOHO-MeTOAMYECKOE O0ecTiedeHne
1. Jlamnmay, JI. JI. Teopermueckas ¢usuka. B 10 tomax. Tom 3. KBaHTOBas MexaHWKa

(nepenstuBuctckas teopust) / JI. . Jlannay, E. M. Jludpmun. — 5-e usa., crep. — Mocksa :
OU3SMATIIUT, 2001. — 808 c. — Texkcr : anexTpoHHbIH // JIaHb : 2IEeKTPOHHO-OMOIHOTEeYHAs
cucrema. — URL: https://e.lanbook.com/book/2380— Pexum noctyna: paias aBTOpHU3.
T0JIb30BaTENEH.

2. Jlanpay, JI. 1. Kypc Teopernueckoit ¢puzuku. B 10 tomax. Tom 5. Cratuctuueckas ¢pusuka.
B 2 gactax. Yacte 1: yuebHOoe mocobue / JI. /1. Jlannay, E. M. Jlupmmn. — 5-e uza., crep. —
Mocksa : ®USMATIIUT, 2001. — 616 c¢. — Tekcr : d1eKTpOHHBI // JIaHb : 2JIEKTPOHHO-




oubnuoreunas cuctema. — URL: https://e.lanbook.com/book/2230. — Pexxum noctyna: amns
ABTOPH3. MOJIb30BATEIICH.

3. Jlanmay, JI. JI. Teopernueckas ¢usuka. B 10 Tomax. Tom 9. Craructuueckas ¢usuka. B 2
gacTsax. Yacte 2. Teopuss KOHIEHCUPOBAHHOTO COCTOsIHUSA: yueOHoe nocooue / JI. JI. Jlannay, E.
M. Jlupumna. — 4-e usn., crep. — Mocksa : ODUSMATIIUT, 2004. — 496 c. — Tekcer :
AJICKTPOHHBIH // Jlanb : 3JICKTPOHHO-OMOIMOTEeYHAs cucrema. — URL:
https://e.lanbook.com/book/2235. — Pexxum moctyna: 1yist aBTOPH3. MMOJIb30BATEIICH.

4. Enudanos, I'. . ®usuka tBepaoro tena : yuednoe nocodue / I'. 1. Enudanos. — 4-e uzj.,
crep. — Cankr-Ilerepoypr : Jlanp, 2011. — 288 c. — Tekcr : snekTpoHHbIi // JlaHp :
aJIeKTpOHHO-OMOmoTeunas cucrema. — URL: https://e.lanbook.com/book/2023. — Pexum
JOCTYMA: JUIsl aBTOPHU3. TIOJIb30BATEIICH.

5. Maryxun, B. JI. ®usuka tBepmoro Ttena : ydeOHoe mocobuwe / B. JI. Maryxun, B. JL
EpmakoB. — Cankr-IlerepOypr : Jlanb, 2010. — 224 c¢. — Tekcr : anexTpoHHbIi // Jlanp :
aJIeKTpoHHO-OMOmoreunas cucrema. — URL: https://e.lanbook.com/book/262. — Pexum
JOCTYMA: JUIsl aBTOPHU3. TIOJIb30BATEIICH.

6.2. Uu¢opMmaniuoHHOE U POrpaMMHoOE o0ecrnevyeHne
Internet-pecypcst (B 1.4. B cpeie LMS MOODLE u np. oOpa3oBatenbHble U OMOIUOTEYHBIE

pecypcehl):

1. DnexTpoHHBIH Kypc: Teopernueckas ¢busnka, 4acThb 1
https://stud.Ims.tpu.ru/course/view.php?id=1997

2. DIEeKTPOHHBIN Kypc: Teopernueckas ¢buzuka, 4acThb 2,
https://stud.Ims.tpu.ru/course/view.php?id=2365

3. Buptyanbusiii  naGoparopubiii  kommieke «®wusuka. OnTuka, KBaHTOBas  (DU3HKa»,
https://yadi.sk/d/-Xa3f3cswwL9hg

4. BupryanpHblii nabopatopHblii  komiviekc "®dwuszuka. Ontuka U aromMHas  (uzHka',
https://do.tpu.ru/course/view.php?id=27
[Ipodeccuonanvupie ba3el TaHHBIX:

1. Hayunas snexrponnast oubnnorexa eLIBRARY.RU — https://elibrary.ru

JIMueH3noHHOE IPOrpaMMHOe o0OecrieueHue (B cooTBeTCTBUY ¢ [lepeunemM JIMIIEH3MOHHOTO

nporpammHoro odecneuenus TITY):

©CoNoO~WNE

Microsoft Office 2016 Standard Russian Academic;
7-Zip;

Adobe Acrobat Reader DC,;

Adobe Flash Player;

AkelPad,;

Far Manager;

Google Chrome;

Mozilla Firefox ESR,;

Notepad++;

OEF OpenBoard;

ownCloud Desktop Client;

Tracker Software PDF-XChange Viewer;
WinDjView;

Document Foundation LibreOffice;
Cisco Webex Meetings;

Zoom Zoom.


https://stud.lms.tpu.ru/course/view.php?id=1997
https://stud.lms.tpu.ru/course/view.php?id=2365
https://yadi.sk/d/-Xa3f3cswwL9hg
https://do.tpu.ru/course/view.php?id=27
https://elibrary.ru/

7. OcoOble TpeGOBAHMS K MATEPHAILHO-TEXHHYECKOMY 00eCcIeYeHUI0 MU CIHIIINHBI
B yue6HOM IIPOIECCE MCIOJIB3YETCs ClIeAyIolIee 000pyI0BaHME UL IaO0PATOPHBIX 3aHSTHHA:

Ne HanmeHoBaHHE CNCUHANLHBIX OMEIEHH H HaumeHoBaHHe 000py10BaHHSA

Aynutopus 1Jis IPOBEAEHHUS YUeOHBIX 3aHATHIH BCEX THUIIOB,

o Komrutekt yue6Ho# Mebenu Ha 50 mocajoYHbIX MECT
KypCOBOT'O IPOEKTHPOBAHHUS, KOHCYJITALUH, TEKYLIETO

Ipoekrop - 1 wT.;

1. KOHTPOJISL ¥ TIPOMEXKYTOYHON aTTeCTaly Tenenn3op - 1 mrw:
634034, ToMckas obnacts, . ToMck, JleHuHa npocrnexT, 43 p 2
206 Kommsiorep - 1 mr.

Ayznutopus IUist NPOBEACHHUS YUeOHBIX 3aHATHIH BCEX THUIIOB,

5 Komruiekt yue6noi Me6enu Ha 12 nocamoyHbIX
KYPCOBOT'O [POEKTHPOBAHMSI, KOHCYJIBTALUH, TEKYIIEro

MECT;

KOHTPOJIS ¥ TIPOMEKYTOYHOM aTTecTalrH (KOMIIBIOTEPHEIH
2. Knacg) P YT I p IIxad nst fOKYMEHTOB - 1 mT.;
Kommsrotep - 13 wr.;
634034, ToMckasn o6nacts, r. Tomck, JlenuHa npocnekr, 43 P ’
IIpoekrop - 1 wrT.
401
Aynuropus JUis IPOBeAeHHs YueOHbIX 3aHATHH BCEX TUIIOB,
KypPCOBOT'O IIPOEKTHPOBAHHS], KOHCYJIBTALIMH, TEKYIIETO Komiutext yue6Ho# Mebeny Ha 25 nocafoYHbIX MECT
3. KOHTPOJIS ¥ IPOMEXYTOYHOM aTTecTaluu IMpoexrop - 1 wr.;
634034, Tomckas obnacts, . ToMmck, Jlenuna npocmnexrt, 43 Kowmmnsrorep - 1 wr.
122

Aynutopust Ajis TIPOBEACHHUS YueOHbBIX 3aHATHH BCEX THIIOB,
KypCOBOT'O MPOEKTHPOBaHMUs, KOHCYIBTAlMH, TEKYIIEro

4. KOHTPOJISL ¥ TIPOMEXYTOYHOH aTTeCTaluy Komiuiext yue6Hoi Mebenu Ha 20 MocafoYHbIX MECT
634034, ToMckas obnacts, . ToMck, Jlenuna npocrnexr, 43
127

Pa6oyas mporpamMma cocraBieHa Ha ocHoBe OOmel XapakTepHCTHKH 00pa3oBaTeNbHOH
nporpaMmel 110 Hanpasieruio 03.03.02 Ousuka/ Pu3uka KOHISHCHPOBAHHOTO COCTOSHHUS/ (IpuéMa
2020 r., ounas popma o0ydeHus).

Pa3paboTuuk:
JIOmKHOCTB Toamuck / ®HO
JOLIEHT N v Kymnpekosa Enena MiBanosHa

[TporpamMmma omobpeHa Ha 3acelaHWM OTHCIICHUS éél‘[eﬁdMeHTaﬂbHOf/’I ¢usuku (mpotoxon Ne3 ot
«31» 08 2020 r.). '

3aBenyromuii kadgenpoit —
PYKOBOAUTENH OTACICHUS
Ha mpaBax kadeapsl

I.T.H

/TTumep A.M./

NOAIIHUCH



JIner u3mMeHeHnuii padodeii mporpaMMbl JMCHUIIIHHBI:

YueOHblii rojg

CopepixaHue /u3MeHeHHE

O0Cy:K1€eHO Ha 3acelaHnn
otaeaenuss OI®P (MpoToko.)




