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1 e u 3a7a4n M3ydeHUsI TUCHUTLITMHBI (MOTYJIs1)
1.1 eab ocBoOeHUST TUCHUILTHHBI

VYyebnas nucuuminaa b1.B.15 «O0mmii pusnyeckuii mpakTUKyM» CTaBUT CBOCH IIEJIBIO
chopMUpOBATh y CTYACHTOB 0a30BbIe TEOPETHUECKUE 3HAHUSA OO0 OCHOBHBIX SIBIICHUSX,
MOHATHUSAX, MOJICIISAX, 3aKOHAX U METOJaX MEXaHUKU, MOJCKYJISIPHON (DU3UKH, DJIEKTPUUECTBA U
MarHeTu3Ma, ONTHUKHU, CIEIUATBHBIE BOMPOCHl aTOMHOW M sIepHOW (PH3UKH, a TaKXKe NaTh
HaBBIKH BBIITOJTHEHUS MTPAKTUYECKOTO BBHITTOJTHEHHS JIA0OPATOPHBIX PabdoT.

1.2 3amauyy IMCHUILINHDI

— M3yYEHUE TEOPETHYECKUX OCHOB, IOHATUM, 3aKOHOB M METOAOB HCCIIECIOBaHUM
MEXaHUKH, MOJICKYISAPHOW (U3MKH, SJIEKTPUYECTBA W MAarHeTH3Ma, ONTHKH, CIEIHaIbHBIX
BOIIPOCOB ATOMHOM U si7iepHON QU3UKY;

— O3HAKOMJICHHME C TpaHHULAMH TPUMEHMMOCTH (PU3MYECKHX MOJeNe M TEOopHil,
UCMOJIb3YEMBIX Ul ONUCAHUS (PU3HMUECKUX SBJICHUH;

— OBJIaJICHUE HaBbIKAMHM M METOJAaMH BBINOJIHEHUS JIAOOPATOPHBIX pabOT 10 OCHOBHBIM
pa3zenaM MEXaHUKH, MOJIEKYJIIpHOH (U3MKH, 3JIEKTpUYECTBA W MarHeTus3Ma, OITHKH,
CIeIHaJIbHBIX BOIIPOCOB aTOMHOM U siAGpHON (pU3HKHY;

— IpUOOpeTeHne  yMEHHUs  MCIIOJb30BaTh  3aKOHbl  (U3MKM  JUId  pelleHus
€CTECTBECHHOHAYYHBIX U TEXHHUUYECKUX 3a/1a4;

— npuoOpeTeHHe HAaBBIKOB IIOHMCKA JOMOJHUTEIbHONH HH(POPMALUU IO MEXaHHKH,
MOJICKYJISIpHOW (DU3MKH, DJIEKTPUYECTBA M MAarHeTHU3Ma, ONTHKH, CIIEHUAIBHBIX BOIPOCOB
aTOMHOH U sIepHON (DPU3HKH, CBI3aHHOM C UX UCTOPHUEN U COBPEMEHHBIMH JJOCTHXKEHUSIMH.

1.3  MecTo IMCHUIIUHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTeibHON NPOrpaMMbl

Hucuunnuna «OOmmii ¢u3nyecKkuil MpakTUKyM» OTHOCHTCS K BapHaTUBHOW YacTH
broka 1 momyns «O6mas ¢pusnkay yaeOHOTO TUIaHa.

14  TlepeuyeHb IUVIAHMPYEMBbIX Pe3yJbTATOB 00y4YeHUSs MO AUCHHUILINHE (MOY.I10),
COOTHECCHHBIX C INIAHUPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI

WN3ydyenne paHHOW y4uyeOHOW AMCUMIUIMHBI HampaBleHO Ha (OPMUPOBAaHUE Y
00yJaroNMXCsl CICIYIONTUX KOMIIETEHITUMN |

No Nunexc Conepxanne B pesynbTare n3ydeHus: yaeOHOH TUCIUTUINHBI
"~ | koMmer KOMIIETECHIINU o0yyJaronecs JOJKHBI

T el (1 e€ yactn) 3HATh yMeTh BJIaJ€ETh

1 |OIIK-1 | cmocoOHOCTBIO MaTeMaTHKy U MIPUMEHATH Ha CITOCOOHOCTBIO K
UCIIOJIb30BaTh B €CTEeCTBEHHBIC npakTuKe 0a30BbIE | OBJIAJCHUIO
poheCCHOHATBHOMN HayKU, UX 3HAHUS B 00J1aCTH 0a30BBIMHU
JesITeIbHOCTH 0a30Bble | MCIOJB30BAHUIO B | MATEMAaTUKU U 3HAaHUSIMHU B
€CTECTBCHHOHAYYHbBIE npod)eCCHOHANBHON | €CTECTBEHHBIX HAYK, | 00IacTu
3HAHWUSI, BKJIFOYAs JeSITETBHOCTH UX UCTIOJIb30BAHUIO | MATEMAaTHKH U
3HaHU O MIPEeaMETE U B €CTECTBEHHBIX
00BEKTaX U3yUEHHS, npodecCHOHANBHON | HayK, UX
METO/IaX UCCIIE/IOBAHNS, JIeSITEITbHOCTH WCTIOJIE30BaHHIO
COBpPEMEHHBIX B
KOHLICTILHSX, npodeccuoHanbH
JOCTIDKEHHSX U Oif JIeATEILHOCTH
OTpaHUYCHUSIX
€CTECTBEHHBIX HayK

2. |OIIK-9 | cmocobHOCTBIO OCHOBHBIE METOJIBI | PYKOBOJUTH HaBbIKaMH




Ne Wnnexc Copnepxanue B pesynbrate nzyuenus yaeOHON AUCIUILTHHBI
o | EOMmeT KOMIICTCHIIUH o0yuarormuecs J0JDKHBI
" | eHnun (mm e€ vactn) 3HATH yMeTh BJIA/IETh
HOJTYYUTh yIpaBICHUSI HAyYHBIMH Jauaepa u
OpraHU3aIl[HOHHO- MaJIbIMH HAYYHBIMH | IPOCKTAMHU U PYKOBOAUTEIS
yIpaBICHYECKHE rpyniamMu HAay4YHOU pabOTOil | MaJbIX HAyYHBIX
HaBBIKH [IPU paboTe B MaJbIX KOJUICKTHBOB | TPYII U
HAyYHBIX TPYIIIax u MPOCKTOB
JPYTUX MaJTbIX
KOJUICKTHBAX
WCTIOJIHUTEJIEH
3. |TIK-3 TOTOBHOCTBIO MPUHIUIEI pabOTHl | MPUMEHSITH Ha CHOCOOHOCTBIO
IPUMEHSTh HA MPAKTUKE | © METOJBI MPaKTUKE HOHUMATh
poecCHOHATbHBIC AKCIUTyaTaIluH OPUHIKIBI PA0OTHl | TIPHHIIUTIBI
3HAHHS TCOPUHU U COBPEMEHHOM U METO/IbI paboThI 1
METO/IOB (hH3UYECKUX annapaTtypsl 1 AKCILTyaTaluH METO/BI
HCCIEA0BAHUN o0opymoBaHUs COBPEMEHHOU SKCIUTyaTaluu
anmnaparypsl 1 COBPEMEHHOMN
000pyAOBaHUS anmaparypsl 1
obopynoBaHus
2 CTpyKTypa u cojepkaHHe IUCHUNITHHBI
2.1  Pacnpenesnenue TPyI0EMKOCTH AUCUMILIMHBI 10 BUIaM padoT
O6mass TpyAOE€MKOCTh JUCHUIUIMHBI cocTaBiaser 15 3au.ex. (540 wacoB), wux
pacripeziesieHue 1o BujaaM paboT MpeICTaBlICHO B TaOJIHIIC:
§ Beero CemecTpbl
Bun yuebnoit paboTbl 4ACOB 4achl)
1 2 3 4 5)
KonTakTHas pabora, B TOM 4yHcJI€: 365 76,2 68,2 76,2 | 68,2 | 76,2
AyauTopHbIe 3aHATHS (BCEro): 344 72 64 72 64 72
3aHATUS JEKIIMOHHOTO TUIIA - - - - - -
JlaGopaTopHble 3aHATHS 344 72 64 72 64 72
3aHsTHSI CEMUHAPCKOTO TUIA (CEMUHAPBI,
MIPAKTUYECKHE 3aHSTHSI) i ) ) ) ) )
HNnas koHTakTHasA padora:
KoHnTponb camocTosiTenbHON paboThI 20 4 4 4 4 4
(KCP)
[Tpomexxyrounas arrecramus (MKP) 1 0,2 0,2 0,2 0,2 0,2
CamocrosiTesbHast paboTa, B TOM
yucJe:
[ToaroroBka K 3amuTe J1aOOPaTOPHBIX 175 318 39,8 31.8 | 39.8 318
pabot
KonTpoJn:
IToaroroBka K 3K3amMeHy - - - - - -
qac. 540 108 108 108 108 108
O6mas B TOM 4HCJIe
TPYA0eMKOCT KOHTAKTHAaNA 365 76,2 76,2 76,2 | 68,2 76,2
pabora
3ay. ell. 15 3 3 3 3 3




2.2  CTpykTypa IMCUMILINH

Pacripesienienre BUI0B yueOHOM pabOThI M UX TPYAOEMKOCTH TI0 Pa3/iesiaM JTUCIHIUTHHBL.
Paznenbl mucuuiuinHbl (MeXaHuKa), u3ydaemblie B 1 cemectpe (051 cmyoenmos ODO).

KonuuecTBo wacoB
Ne | HaumenoBanwue paszienoB (Tem) AyRuTopHas Breaymuropras
Bcero paboTta pabota
JI 113 JIP CPC
1 2 3 4 5 6 7
N3mepenue mIoTHOCTH MaJIbIX Tell
1| mnpaBUIBHON FreOMETPUUECKON 5,6 - - 4 1,6
dbopmbI
9 Onpenenenue CKOPOCTH 3ByKa 3.6 i i 9 16
METOJIOM CTOSYEH BOJIHBI
3 OrnpezeneHue TIMH KOMETHBIX 5.6 ) ) 4 16
XBOCTOB
OmnpeneneHne MOMEHTa HHEPIUU
4 TE€JI METOJIOM KPYTUIIbHBIX 5,6 - - 4 1,6
KoJIcOaHmi
H3mepeHne yckopeHus
5 | cBOOOAHOrO mMageHusI ¢ ITIOMOILBIO 5,6 - - 4 1,6
MaluHbl ATByAQ
6 [TpoBepka 3aKoHa cOXpaHEHHUS 5.6 ) ) 4 16
UMITyJTIbCa
OrnpezesieHne CKOPOCTH MoJIieTa
7 | Tyau C TOMOUIBI0 KPYTUIBHOTO 5,6 - - 4 1,6
0aJUIMCTHYECKOrO MasTHUKA
8 Omnpenenenue kodpduirenta 5.6 i i 4 16
TPCHUS KaUCHUS
9 Uccnenosanue K.I1.JI. motopa ¢ 5.6 ) ) 4 1.6
MOMOIIIBIO JIEHTOYHOTO TOPMO3a
10 OOGOpOTHBIN MasITHUK 5,6 - - 4 1,6
Omnpenenenue rIaBHBIX MOMEHTOB
11 WHEPIUHU CTAITBHOTO 5,6 - - 4 1,6
napajuieyieumne/a
12 Mastauk MakcBenna 5,6 - - 4 1,6
13 Mastauk O6epOeka 5,6 - - 4 1,6
14 MexaHuYeCKUil THCTEPE3UC 3,6 - - 2 1,6
15 | Ompenenenue KECTKOCTH MPYXUH | 5,6 - - 4 1,6
16 3aryxaromue KoneOaHus 5,6 - - 4 1,6
17 3aKoHBI CTONKHOBeHUH. [IpoBepka 5.6 ) ) 4 1.6
3aKOHA COXPaHCHHS UMITYJIbCa
18 Onpenenenne moayns FOura 5,6 - - 4 1,6
19 CBs3aHHBIC KOJIEOAHMS 5.6 i i 9 16
JIBYX MasiTHUKOB
20 Onpenenenne KECTKOCTH 3.4 ) ) 5 14
NPYXUHBI TpadUIECKUM CIIOCOO0M
Hmozo no oucuyunnune: 103,8 - - 72 31,8




Pacnpenenenne BuoB y4eOHOW pabOTHI M KX TPYJOEMKOCTH IO pa3/ieaM JUCIUTUIAHBL.
Pasnenbl quctuiuinHbl (MOJICKY/IsipHas (Gu3UKa), u3ydaeMmbie BO 2 cemectpe (011 cmyoenmos

ODO):
KommuecTtBo yacos
Ne HanmenoBanue pa3znenos AyATopHas Brieayturopias
Bcero pabota pabota
I13 JIP CPC
1 2 3 5 6 7
1 W3mepenue armochepHoro g ) 6 )
JABJICHHSI
2 | OmpeneneHue BIAKHOCTH BO31yXa 9 - 6 3
Omnpenenenue kodpdurmenrta
BHYTPEHHETO TPCHHUS, CPEIHEH
3 | mwmHBI cBOOOAHOTO pobera u 10,8 - 8 2,8
3P HEKTUBHOTO AUAMETPa MOJICKYJT
BO3/yXa
4 Onpenencuue OTHOH_ICHI/I}E 11 i 3 3
YIENbHBIX TEIJIOEMKOCTEH
Omnpenenenue kodpduimenrta
S |BHYTPEHHETO TPEHHSI XKHUIKOCTH IO 9 - 6 3
metony Crokca.
6 N3mepenne Gpusnaeckux 9 i 6 3
XapaKTEPUCTUK BOJIBI
7 Omnpenenenue kodpduimenrta 9 i 5 3
MMOBEPXHOCTHOTO HATSDKEHHSI BOJIBI
8 | Onpenenenne paguyca Kamuuspa 11 - 8 3
Onpenenenue TeMrepaTypHOro
9 KO3 pHUIMEeHTa TUHEHHOTO 9 - 6 3
pacuIpeHus MeTasia
10 Omnpenenenue kodpdurmenta 9 i 6 3
TETUIONPOBOIHOCTH TBEPJIBIX TEI
1 OmnpenesneHne TenI0eMKOCTH 9 i 5 3
MeTajuia
Hmozo no oucuyunnune: 103,8 - 72 31,8

Pacrnipenenenuie BU10B yueOHOM pabOThI M UX TPYIOEMKOCTH IO pa3jienaM JUCIUIINHBL.
Pasnmensl JIMCHMIUIMHBL (DNMEKTPUYECTBO M MAarHeTusMm), u3ydaembie B 3 cemectpe (0ns

cmyoenmos ODO):.
KonnuecTBo vacos
Ne HaumenoBanue pasnenos (Tem) AyauTophas Bieayutoptas
Bcero,  pabota pabota
J| 113 | JIP CPC
1 2 3 |4] 5 6 7
1 Pa6oTa ¢ ocrimmorpadgom 7 |- - 5 2
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Hmozo no oucuunnune:

103,8

72

31,8

Pacripenenenne BuI0B yaeOHOM paOOThI M UX TPYJOSMKOCTH IO pa3jiesiaM AUCIHILTAHBIL.
Pasenbl quctiuminabl (onTHKa), n3ydaembie B 4 cemectpe (0s2 cmyodenmos O@O):

KomnyecTBo yacos

AynuropHas BHeayauTopHas
HaumenoBanue pasnenos
Bcero| pabota pabora
J |13 | JIP CPC
1 2 3 |4 5 6 7
1 Omnpenenenue nokaszarens MpeIoMICHUs TBEPAbIX U T 4 3
KHUJIKUX ONTHYECKUX CPEl.
2 N3yuenne 3akoHOB hoTOdPdeKTa 7 |- - 4 3
3 IIposepka 3akona Maimoca. M3ydeHnue BpaleHus 7 1] - 4 3
IUIOCKOCTH MOJIPU3aLMU
4 N3yuenue 3putenbHON TpyObl U MUKPOCKOTA 6 |-| - 4 2
5 OnpezneneHne KOHIEHTPALMN pacTBOpa 6 | -1 - 4 5
HOJIIPUMETPOM
6 N3ydenue siBneHus rudpakuuu 7 |- - 4 3
7 HccnenoBaHne ONTHYECKUX CUCTEM 6,8 | - - 4 2,8
8 Cnekrpodporomerp ®PM-56. Ontuyeckue 6 |- - 4 5
XapaKTEPUCTHKHU CTEKOJI
9 [TpoBepka 3akona bproctepa 7 |- - 4 3
10 N3yuenue 3akoHOB hoTOrPdeKTa - - 4 2
11 Omnpenenenne MpeaoMISIONIEro yria OUuIpU3Msbl 6 |- - 4 5
Openens

12 | HccnenoBaHue MOTPEITHOCTEH ONTHYSCKUX CHCTEM 6 - - 4 2
13 [TpoBepka 3akoHa JlamGepra 7 |- - 4




14 OnpezencHue paauyca KpUBU3HBI JTUH3BI C IIOMOIIIBIO 6 |- | - 4 )
konen HetoToHa
15 CpaBHeHue TU(PaKIIMOHHOTO U IUCIIEPCHOHHOTO o 4 3
CIICKTPOB
16 H3MeHeHne CKOpOCTH CBETa 6 |-]| - 4 2
Hmozo no oucuyunaune: 103,8 - 64 39,8

Pacripesienienne BUI0B yueOHOM pabOThI M UX TPYIOEMKOCTH TI0 Pa3/ieaM JTUCIIUIUTHHBL.
Pasensl AUCHMIUIMHBL (CIIEIMAIbHbIE BOIPOCHI aTOMHOM M sAEPHON (PHU3HMKM), M3ydacMbie B 5
cemectpe (015 cmyoenmos ODO):.

KommuectBo yacos

Ne HaumeHnoBanue pa3zaenos (Tem) Ayairophas Bieayutopias
Bcero,  pabora pabota
J | 113 | JIP CPC

1 2 3 14| 5 6 7

1 OnpezeneHre OTHOLICHHS 3apsiia JICKTPOHA K €ro g | .| - 5 3

Macce METOJI0M MarHeTpoHa
2 | Aromusie mogemu JIx. Tomcona u D. Pesepdopna 6 |-| - 4 2
3 OneiT @panka u ['epua 7 |- - ) 2
4 W3yueHne cepruanbHbIX 3aKOHOMEPHOCTEH B CIIEKTPE T N 5 5
aToma BOJ0po/ia

5 Crnextp atoma Bogopoaa. Atom bopa 7 |- - 5 2
6 W3yueHne cekTpa aroMa HaTpust 7 -1 - 5 2

7 N3ydeHne HeOH-TeIMeBOTO J1a3epa 78 | - | - 5 2,8
8 | [HorpemHocTH mpu siAepHO-PU3NIECKUX U3MEPEHUAX | 6 | - | - 4 2
9 N3ydenue razopa3psaHOro C4eTYHKA 6 | - | - 4 2
10 N3yueHnne CUMHTUIUISIIUOHHOTO IETEKTOpa 7 - - 5 2
11 Omnpenenenre akTUBHOCTH UCTOUYHUKA 7 |- - 3) 2
12 W3yueHne CHUHTHIUIAIIMOHHOTO TaMMa- T 5 )

CTIIEKTPOMETpa
13 N3yueHue pacrnpocTpaHeHHs OeTa-u31ydeHus B T 5 5
HEKOTOPBIX MaTepHaiax U B BO3AyXe
14 N3yuenue yrioBoro pacnpeuz[eneHHs{ KOCMMMECKHX | - | | 5 5
Tyden
15 Jlo3uMeTpudecKre BETUYUHBI U UX U3MEPEHUs 7 3) 2
Hmozo no oucuyunnune: 103,8| - | - 72 31,8

2.3 Coaep:xanue pa3ies0B IMCUUILUIAHBI
2.3.1 3aHATHHA JeKIMOHHOI'0 THIIA

3aHATHS JIEKIIMOHHOTO THIIA - HE TIPEyCMOTPEHBI.
2.3.2 3aHATHS CEMHMHAPCKOIr0 THIA

3aHATHS] CEMUHAPCKOTO TUIIA - HE MTPEyCMOTPEHBI.




2.3.3 JlaGopaTopHble 3aHATUS

HaumeHnoBaHue pa3zenioB AMCHUIUIMHBI (MeXaHWKa), u3ydaeMbix B 1 cemectpe (05

cmyoenmos ODO):.
Ne
Ne dopma
y pazznena HaunmenoBanue 1ab0paTopHbIX paboT TEKYIIETO
/i
JUCIUILTAHBI KOHTPOJIS
1 2 3 4
Jlunamuka W3mepenne yckopeHHUsi CBOOOTHOTO TaaeHus C | OTyer W 3ammTa
1 MaTepUalIbHOU TIOMOIIbIO MAIIHbI ATBY/IA. 1abopaTopHOii
TOYKH OOOpPOTHBII MaSTHUK. paboThI
Uccnenoanune K.ILJZ[. MoTropa ¢ NOMOIIBIO
JICHTOYHOI'O TOpMO3a. OTtueT 3aIuTa
2 | 3akonsl coxpanenus | [I[poBepka 3aK0HA COXpaHEHHS HMITYJIbCA. nabopaTtopHoi
3akoHbl  cronKHOBeHu. I[IpoBepka  3akoHa paboThl
COXpaHEHHUSI UMITYJIbCA.
OnpeneneHue TJIABHBIX MOMEHTOB — HWHEPIIHH
Otyer u 3ammTa
HeunnepuuaapHple | CTAIBHOIO NapajiesenuIesa. .
4 nabopaTopHOI
cuctemsl orcuera | Masrauk Makcseia.
paboTsl
Mastauk O6epOeka.
Kunemaruka Onpenenenue CKOpOCTH  mosiera nyaud ¢ | OTyer u 3ammTa
5 aOCOJIFOTHO MOMOIIbI0  KPYTWJIBHOTO  OaUIMCTUYECKOro | J1ab0opaTOpHOI
TBEPAOTO Telia MasiTHUKA. paboThI
JnHamuka Otuer u 3ammTa
OmnpeneneHre MOMEHTOB MHEPLIUU TBEPABIX TEJ C .
6 abCoTI0THO . nabopaTtopHoOi
MTOMOIIBIO KPYTHIIBHBIX KOJICOAHUH.
TBEPJIOTO Teja paboTsl
M3mepeHune TUIOTHOCTH MAJBIX TEJ MPABHIIBHOM
TreOMETPUUYECKON POPMBL.
OmnpeneneHne JUIMH KOMETHBIX XBOCTOB.
OcHoBbl Mexanuku | Onpenenenue KodPPUIMeHTa TPEHUS KaueHUs. OTYeT U 3anmTa
7 nepopmupyembix | MexaHU4eCKUi TUCTEpE3HC. nabopaTtopHoOi
Tel Omnpenenenue KECTKOCTU MPYKHH. paboTe!
Onpenenenne moayins FOnra.
Onpenenenue KECTKOCTU MPYKUHBI
rpauuecKuM CrocoooM.
Omnpenenenne CKOPOCTH 3ByKa METOJIOM CTOSUEH
OTdeT m 3ammTa
BOJTHBI.
8 | Konebanus u BOTHBI nabopaTopHOI
3aryxaromue KoueOaHusl.
paboTbI

Casi3aHHBIC KOJICOAHUS TBYX MAasTHUKOB.

HanmeHoBanue pa3fenoB AUCIUIUIMHBI (MOJEKyJspHas (u3mka), HW3y4aeMbIX BO 2
cemectpe (0151 cmyoenmos ODO):.




HanmenoBaunue
paszaena

HaumenoBanue 1ab0paTopHBIX paboT

®dopma
TEKYILEro
KOHTPOJIS

2

3

4

Uneanpubii
ras

Onpenenenue YHUBEPCAIbHON razoBoil
nocTossHHOM. IIpoBepka 3akoHa bouisa-Mapuorra.
Omnpenenenre HEM3BECTHOTO 0O0bEMa COCY/a.
N3mepenue atMmoc(hepHOTo 1aBICHUS.
Onpenenenue aTMochepHOro JIaBJICHUS,
UcCnonb3yss 3akoH boiugs-Mapuorra u  U-
00pa3Hyro TpyOKy.

Onpenenenue BIaXXHOCTH BO3/1yXa.

OrnpeneneHne BIIAXKHOCTH BO3JyXa B KOMHATE,
M3Mepsis AaBJIEHUE HACBIIIEHHOT O napa.

Otyer U 3ammra
nabopaTopHOi
paboThl

SBneHusa
nepeHoca
B rasax

OnpezaeneHye TEMIONPOBOIHOCTH BO3/1yXa.
Onpenenenne  KodpUIMEHTa  BHYTPEHHETO
TpeHus, cpeAHel JUIMHBI cBOOOAHOro mpolera u
3 PEKTUBHOTO TUAMETpa MOJIEKYJT BO3/IyXa.
OnpezneneHyue napaMeTpoB MOJIEKYJI, BXOAALINX B
cocTaB BO3ayxa, ucnonb3yda ¢opmyny Ilyazeiins
JUld TIpoliecca TNPOXOXKACHUS BO3Jyxa 4epes
TOHKUU KanuJuisip.

OnpezeneHue BA3KOCTH BO3IyXa IO €ro0 TEUECHUIO
B KaIluJuispe.

W3yueHne JlaMHHapHOIO M|
TEYEeHHUsI rasa.

TypOYJIEHTHOTO

Otyer u 3amuTa
nabopaTopHOH
paboThI

TepMmoauHamuka

Onpenenenue
TEIJIOEMKOCTEN.
Omnpeznenenue mnokazaTens aauadaTbl METOA0M
Knemana-/Iezopma.

Onpeznenenue nokasarens aauadaTel MO0 CKOPOCTH
3BYKa IIPH pa3HbIX TEMIEpaTypax.

Onpenenenue TemneparypHoro ko3¢ duiuenra
JTaBJICHHUS. Haxoxnenue MOIIIHOCTH,
TEIUIOEMKOCTH 151 KIL HarpeBares.
OrnpesiesieHne TeTIOEMKOCTH BOJIBI.

OTHOILLICHUA YACIBbHBIX

OtyeT u 3anuTa
nabopaTopHOI
paboThI

PeanbHbIC T35,
JKUIKOCTH U
TBEpPJbIC TETA
PeanbHbie razsl,
JKUIKOCTH U
TBEPJBIE TEJA

Onpenenenve ko3¢ (UIMEHTa  BHYTPEHHEIO
TpeHMsI )KUIAKOCTH 1o MeTony CTokca.
Beruucnenue koagpuirienTa BHyTpEHHETO TPEHUS
TIIMIEpUHA, U3MEPSAsS CKOPOCTh MAJCHHUS B HEM
CBUHIIOBOTO LIIApUKA.

W3mepenne QuU3NYECKUX XapaKTEPUCTUK BOJbI
HaxoxxneHnue yaenbHOM TEIUIOTHI  MCMAPEHUs
BOJIBI.

N3mepenune GpU3MUECKUX XapaKTEePUCTUK BOJBI.
HccnenoBanre TMOBEPXHOCTHOTO HATSHKEHUS U
BSI3KOCTH BOJIbI B IMANIa30HE TEMIIEPATYP.
Omnpenenenne Kod(PuIMeHTa MOBEPXHOCTHOTO
HATSDKEHUS BOJIBI.

Omnpenenenrie Kod(DPUIMEHTA MMOBEPXHOCTHOTO
HATsDKEHHMsT BOJABI METOJaMH OTphIBa Kaluld |
ITPOBOJIOYHOM IMETIIH.

Otyer U 3ammra
nabopaTtopHoit
paboThI
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Onpeznenenue paanyca Kamuusipa.

Onpenencuue pamuyca Karmujuisipa c
ucrnionb3oBanueM  popmyner  [lyazeins  mois
MPOTEKAHUS KHUIKOCTHU 110 KalHUISIPY.
Onpeznenenue TemreparypHoro kol duiuenra
JMHEWHOTO PACHIMPCHHS METAJLIA.

Onpenencuue KoddurmeHTa JTMHEHHOTO
paciipeHus  aJlOMHHHEBOrO,  MEIHOIO U
JKEJIE3HOTO CTEPXKHEH B JUara3oHe TeMIlepaTyp
20-100 °C.

Onpenenenne K03pPUIMEHTA TEIIIOMPOBOTHOCTH
TBEPJIBIX TEJI.

Onpenenenne K03 PUIMEHTA TEIIIOMPOBOTHOCTH
OpPraHUYeCcKOTO CTEKJIa METOJOM CpPaBHEHHUS C
ATAIOHHBIM 00PA3I[OM U3 YOOHUTA.

CBolicTBa TBEpIOTO TENA.

OnpeneneHHe TCIINIIOEMKOCTH n TCIIJIOThI
IIJ1aBJCHHA METaJJ1a.

OnpeneneHHe TCIINIOEMKOCTH METaJljia.
OnpeneneHHe YHGHBHOﬁ TCIIIIOCMKOCTH
AJIFOMHHUA )51 KEJIC3a KaJIOPUMCTPHUICCKUM
MCTOAOM.

CaoiicTBa TBEPAOTO TEA.
Ornpenenenre TEIIONPOBOJAHOCTA METAUIOB U
JUDJICKTPHUKOB.

HauMeHnoBanue pa3jenoB TUCHUIUIMHBI (SJIEKTPUYECTBO M MAarHETH3M), U3y4aeMbIX B 3
cemectpe (015 cmyoenmos ODO):.

®opma
Haumenosanue
Ne HaumeHnoBaHue 1a00paToOpHBIX paboT TEKYIETo
paszznena (Tembl)
KOHTPOJIS
1 2 3 4
Otuer u 3amuTa
Pabota ¢ ocrmunorpagom. .
1 DneKTpocTaTHKa nabopaTopHOI
OKBUITOTEHIIMAIbHBIE TTOBEPXHOCTH.
paboTHI
. OTueT ¥ 3almura
ITocTostHHBIN ConpoTuBIEHNE METAIJIOB. .
2 y . nabopaTopHOii
AIIEKTPHUYECKUH TOK |MI3MepeHue GOIbIINX COMPOTUBICHUH.
paboTsl
CranmonapHoe . .| Otuer u 3amura
W3mepeHne  TOPU3OHTAIBHOM  COCTaBIISAIONICH .
3 | MarHuTHOE IoJyie B nabopaTopHOI
MarHUTHOTO MOJIS 3eMJIH.
BaKyyMe paboTHI
Oruer u 3amuTa
DJeKTpOMarHuTHas .
4 W3mepenne HHIYKTUBHOCTH KaTYIIKH. nabopaTopHOI
WHIYKITUS
paboTsl
DIIEKTPUYECKOE T10JIE Ortuer u 3anuTa
H3mepeHne 5SIEKTPUYECKOTO COMPOTHBICHUS C .
5 B BELIECTBE. nmabopaTtopHoit
ITOMOIIIBEO MOCTa Y UTCTOHA.
JAM3IeKTpUKU paboThI
MarnuTHOe 1osie B . Otuer u 3amura
6 W3mepeHne MarHuTHOM MPOHHUIIAEMOCTH TOpa.

BCIIICCTBCE.

nabopaTopHOI
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Maruetuku paboThI
ONeKTpOMarHuTHbHIE
Otyer u 3amuTa
KoJIeOaHusl. ConpoTuBieHHUE NEKTPOJIUTOB. .
7 . naboparopHoit
[TepemenHbIit MoHoCTb B 1IeNH NEPEMEHHOT'0 TOKA. 5
. ab0TbI
JIEKTPUUECKUI TOK P
VYpaBHeHus
. . Otyer U 3ammra
Makcaeiia. N3mepenue JIEKTPUUYECKOMN EéMKOCTH .
8 naboparopHoit
DNEeKTPOMarHUTHHIE [KOHJIEHCATOpa C OMOILIbI0 MocTa COTTH. 5
a0O0ThI
BOJIHBI P
W3mepeHnue  BOJIBT-aMIIEPHBIX  XapaKTEPUCTHK
[Ipupona HocuTenew |IM010B. Otyer U 3ammra
9 | rToka. KoHtaktHble |I3MepeHHe  BOJbT-aMIEPHBIX  XapaKTEPUCTHK| J1aOOpaTOpHOM
SIBJICHUSI TPaH3UCTOPOB. paboThI
DJIEMEHTBHI JIEKTPUUECKOU LIETIH.
HaumeHnoBanue pa3zieiioB AMCHUIUIMHBI (ONTHKA), u3y4aeMbix B 4 cemectpe (05
cmyoenmos ODO):
®opma
Haumenosanue
Ne HaumenoBaHue 1a60paTopHBIX paboT TEKYIIETOo
pasznena
KOHTPOJIS
1 2 3 4
IIpoBepka 3akoHa Mantoca. M3ydyenue BpaieHus
IJIOCKOCTH MOJISIPU3ALINH. Oruer u 3amuTa
1 | [Monspusauus ceera |OmnpeneneHue KOHIICHTPALUU pacTBopa| J1abopaTOpHOM
HOJIIPUMETPOM. paboThI
IIposepka 3akona bprocrepa.
OmnpeneneHue MPeTOMIISIONIETO yria OUIPU3MBI
Otuer u 3amuTa
Untepdepenus | Dpenens. .
2 nabopaTopHOii
cBeTa Onpenenenue paauyca KpUBHM3HBI JIMH3BI C 5
a0O0ThI
romoIubko kKozier Herorona. P
N3y4yeHne 3aKOHOB TEIUIOBOTO U3ITY4ECHHUS. Otuer u 3amura
3 | KsanToBas ontuka |M3y4yeHue 3akoHOB GpoTodddexra. nabopaTopHOI
N3MeHeHne CKOpOCTH CBETA. paboTHI
N3yuenue sBneHust AMPpakiuu. Otuer u 3amuTa
4 | Hudpaxuus ceera |CpaBHeHHE TUGPAKIMOHHOTO U AMCIIEPCHOHHOTO| JabopaTopHOM
CIIEKTPOB. paboThI
Omnpenenenne nokasaresus NPeIOMIIEHUS TBEPIBIX
Y J)KUJIKUX ONITUYECKUX CPe/l.
. Otyer u 3anuTa
['eomerpuueckast |M3ydeHue 3puTeNIbHOM TPYyObl U MUKPOCKOIIA. .
5 nabopaTopHOI
OTTHKA HccnenoBanne ONTHYECKUX CUCTEM. 5
. a0O0ThI
UccnenoBanme  morpemHocTed  ONTHYECKHUX P
CHCTEM.
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Hucnepcus cBera

CpaBHeHue TuGPaAKIIMOHHOTO U JAWCIIEPCHOHHOTO
CIIEKTPOB.

Cnexrpodoromerp OM-56.
XapaKTePUCTHKHU CTEKOJ.
[TpoBepka 3akona JlamGepTa.

OnTuueckue

Otyer U 3ammTa
nabopaTopHOH
paboThl

HaumenoBanue pa3ienoB AUCHUIUIMHBI (CIELUAIbHBIE BOMPOCHI aTOMHOM W sIIEpHOM
¢busukn), uzydaemeix B 5 cemecrpe (011 cmyoenmos ODO).

HaumenoBanue (Dopma TeKyIIero
No Coneprxanue paszena p Y
paznena KOHTPOJISI
Otyer U 3ammra
1 Bgenenue B Ornpezenienrie OTHOILICHUS 3aps/ia JIEKTPOHA K €0 1a6opaTopHOf
aTOMH U3UKY [Macce METOJ0M MarHeTpoHa.
o d Y g p paboThI
[Inanerapuas Otuer u 3amuTa
P Atomubie monenu JIx. Tomcona u O. Pesepdopna. .
2 MOJIeJIb aToMa nmabopaTopHOH
OneiT @panka u ['epua.
Pezepdopna—bopa paboThI
YpaBHeHus N
IIpemrrepa i N3yuenune cepuanbHbIX 3aKOHOMepHOCTeH  B|OTdeT u 3ammra
3 p P CIIEKTpE aToMa BOJOPO/Ia. nabopatopHoit
KBAHTOBasi TEOPHS
CrnekTtp aToma Bogopoaa. Atom bopa. paboThI
aToMa BOJIOpoAa
OTueT H 3aIura
MHOro31eKTpOHHbBIE o
4 ATOMbI N3yuenue cnektpa aroma HaTpHsl. naboparopHoOit
paboThI
Onrtuueckue Otyer u 3anuTa
5 KBaHTOBBIE W3ydeHne HEOH-TeMEeBOTO Jia3epa. nabopatopHoit
TeHEPaTOPBI paboThI
OTueT H 3aIura
6 | PammoakTuBHOCTH |OmpereiieHne akTHBHOCTH HCTOYHUKA. naboparopHoOit
palboThI
BaanmoseiicTeie [11OTPEIIHOCTH npu AIepHO-PUBHUECKUX Orier it saturta
SIAEPHOTO HN3MCPCHUAX. = o
7 nabopaTopHOI
W3IIy4E€HUS C N3yuenune razopa3psgHOTO CUETUHKA. paboThI
BCIICCTBOM N3ydenne CUUHTUILISIIIUOHHOTO JIETEKTOpa.
Nzyuenue CHUHTUJUTSIITUOHHOTO ramma-
DKCNEPUMEHTHI B OtueT ¥ 3ammura
CIIEKTPOMETpA. .
8 (bu3HKe BBICOKUX " 5 nabopatopHoit
SHepruii 3y4eHUE PACHpPOCTpAHEHHUsI OeTa-u3aydyeHus B PaGOTHI
HEKOTOPBIX MaTepHallax U B BO3yXe.
CoBpeMeHHbIE
acTpodusznuecKkue
W3ydenue yrimoBoro pacmpeneneHus kocMuueckux| OTyer u 3ammura
MIPECTABJICHHUS. N .
9 Ty4en. nabopatopHoit
OTKpBITBIE BOIIPOCHI
Jlo3uMeTpruyecKkrue BETUYUHBI U KX U3MEPCHHUS. paboThI
bu3uKH spa u
YaCTHUIL

2.3.4 IlpuMmepHasi TeMaTHKa KypPCOBBIX padoT (IPOEKTOB)

KypcoBble paboTbl HE IPEYCMOTPEHBI.

2.4  TlepeuyeHb Y4eOHO-METOAMYECKOr0 oOOecreyeHHs] IS CaAMOCTOSITETbHOI
padoThI 00y4arOIUXCs MO0 AUCHUIIHHE (MOAYJIIO)
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[TepeueHs yueOHO-METOAMYECKOTO 00SCTICUCHUS JUCITUTLIAHBI

Ne Bun CPC o
110 BBIMIOJHEHUIO CAMOCTOSITEILHON pabOThI

[TpopaboTka .
1 | reoperuueckoro Metoauyeckue peKOMEHJAMU [0 OpraHu3alldd CaMOCTOSITENbHOM
pabotsl ctynentoB, ®I'BOY BO «Ky6I'V», 2012. - 33 c.
MaTepuaia
1. bymenesa F0.1. Kak npaBuibHO HanmucaTh pedepar, KypcoBYIO U JIH-
IUIOMHYIO paboTel: YdeOHoe mocobue it OakamaBpoB [DIEKTPOHHBIN
pecypce]: yueb. mocobue — DnekTpoH. naH. — M.: JlamkoB u K, 2016. —
140 c.
5 Pedbepar https://e.lanbook.com/book/93331.

2. KysnenoB W.H. Pedeparsl, KypcoBblE W JTUIJIOMHBIC pPaOOTHI.
MeTtoauka MOATOTOBKH M OQOpMIICHUS [DIIEKTPOHHBIN pecypc]: yuel.
nocobue — DnekTpoH. naH. — M.: [lamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.

[TonroroBka | Beuierxanuna A.O. JlenoBble U Hay4HbIE Mpe3EHTALMU [ DJIEKTPOHHBII
npe3eHTaMu | pecypc]: yueOHoe mocodue — DiekTpoH. fAaH. — M., bepmun: Jupekt-
0 TEME Menma, 2016. — 115 c.
pedepara http://biblioclub.ru/index.php?page=book_view red&book id=446660.

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00y4YaroIUXCs U3
YHCiIa MHBAIK/IOB U JIMI C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3710poBbst (OB3) npenocTapistorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM X 30POBbS U BOCHPUATHS HH()OPMAITHH:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

—B TEYaTHOH (popMe yBETHMUSHHBIM MIPU(TOM,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA,

JIist AL ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIIEeHUsIMUA OTIOPHO-/IBUTATEJIHOTO anmapara:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA,

JIaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3 Oo0pa3oBarte/ibHbIE TEXHOJIOTHH

[Tpu peanuzanuu y4eOHOI paOOThl MO OCBOEHHUIO TUCUUIUIMHBI «OOmmil puznyeckuit
HPAaKTUKYM» HCIIOJIb3YIOTCSI COBpEMEHHBbIE 00pa30BaTeIbHbIE TEXHOJIOTUU:

— UH(OPMAIIMOHHO-KOMMYHHMKAIIMOHHbIE TEXHOJIOTHH;

— npoGsieMHOe 00y4eHue.

JlabopaTopHble 3aHATHS TPOBOJATCS B CHEIHAJM3UPOBAHHBIX JabOpaTopusx Ha
71a00paTOPHBIX YCTAHOBKAX MHIMBHIYyaIbHO WM TPYIIIAMU CTYACHTOB U3 2 YEIIOBEK.

O¢pdexkTuBHOCTE y4eOHOM JEATETBHOCTH CTYJICHTOB OLIEHUBAeTCs MO OaJlIbHO-
PETHHIOBOM cHcTEMe.

B yuebGHOM mporiecce UCTIONB3YIOTCS CIEAYIOIINE AKTUBHbIE H HHTePaKTHBHBbIE (op-
Mbl TIPOBEJICHUS 3aHATHH: JUCKYCCHSs, MOUCKOBas Oecena, TBOpUeckue WHCTpyMeHTh TPU3,
pa300p KOHKPETHBIX CUTyallui, paboTa B MaJIbIX Fpymax.

JUig M ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 30POBbsI IIPEIYCMOTPEHA OpraHU3alusd
KOHCYJIbTAIMH ¢ NCIIOJIb30BaHUEM JIEKTPOHHOM MOYTHI.
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https://e.lanbook.com/book/93331
https://e.lanbook.com/book/93303
http://biblioclub.ru/index.php?page=book_view_red&book_id=446660

4 OneHoYHBIE CPeICTBA /I TEKYIIEro KOHTPOJISA YCIIeBAeMOCTH M IIPOMEKYTOYHOM
aTTecTaluu
4.1  ®oHAa OLIEHOYHBIX CPEACTB /s NPOBE/ICHUSI TEKYIIero KOHTPOJIs
Mexanuka
duznyeckue BEJINYUHBI U UX n3MepeHus. CUCTEMBbI €IUHULL.
Onpenenure npupony 3ByKa.
Urto Takoe BbICOTA 3BYKa?
Yro takoe nHTepdepeHus U Audpaxius BoiaH?
Yro Takoe cTosiune BOJIHBI?
Kakue cucremMsl 0TCueTa M CUCTEMBI KOOPAUHAT BbI 3HaeTE?
. Onucanue JBUKEHUS MaTE€pPUAIbHOM TOYKM B BEKTOPHOM M KOOPAMHATHOU
¢dopme. Bekrtop mnepememienus. CkopocTb. YckopeHue. PasnokeHue BekTOpa IIOJIHOTO
YCKOpPEHUS Ha HOPMAJIbHOE U TAaHT'€HLIUAJIbHOE.

NoohkrwhE

8. Uro Takoe MpoJOJIbHBIE U TOMNEPEYHbIE BOJIHBI, aMIUIUTYyAa, (a3a U CKOPOCTb
pacpocTpaHEHUs BOJIHBI?

9. Yto Takoe BEKTOPHI YIIIOBON CKOPOCTH U YIIIOBOTO YCKOPEHHUS?

10.  Yro Takoe MrHOBEHHAsI OCh BpAICHUS?

11. Onpegnenure cuny CTokca.

12.  Yro Takoe 1000BOE COMPOTHBIICHNE U MMOAbEMHAs CUIa?

13. Y10 Takoe BA3KOCTh KUIKOCTU?

14. JaiiTe onpeeneHue JIaMUHAPHOTO U TYPOYJIEHTHOTO TEYCHHUSI.

15. Yro Takoe unciio Pelinosnpaca?

16.  CdopmynupyiiTe IPUHIMIT OTHOCUTEIFHOCTH [ anuies.

17.  TlpuunHa MOCTOSIHCTBA CKOPOCTH CBETA.

18.  Ompenpenute cnencTBue U3 npeodpazoanmii JlopeHma.

19.  OrtHocutenbHOCTh OAHOBpeMeHHOCTH. J[muHa aBmkymierocs tena. Temm xona
JIBUKYHIMXCS yacoB. C105KeHUE CKOPOCTEH.

20.  Cdopmynupyiite 3akonbl bepnyu.

21.  CBoiicTBa XUAKOCTEH M Ta30B. 3aKOHBI TUAPOCTATHKU. CTalMoOHapHOE JBUKEHUE
KUJKOCTU. YpaBHEHHE HEPA3PHIBHOCTH.

22. Cunel u B3auMojelcTBus. YeTslpe TUIAa B3aUMOJAEUCTBUN M UX CpaBHHUTEIbHAs
XapaKTepUCTHUKA.

23.  Cdopmynupyiite 3akoHbl HproTOHA.

24.  Jlepopmamus CIUIOIIHBIX cpeld. YHopyras M oOcTaTodHas Jedopmanus.
KonnuectBenHas xapakrepuctuka aedopmanuii. 3akon 'yka, moayns FOHra. DHeprus ynpyrux
nedopmaruii.

25. HewHepumanbHBIE  BpallaloUIfecs CHCTeMBl  KoopawHaT.  KopwonmcoBo
yckopenre. Cuiibl HHEpLUHU BO Bpallaroleiics cucteMe koopauHaT. HemHeprmaneHas cuctema
KOOPJIMHAT, CBSI3aHHAsI C TIOBEPXHOCTHIO 3EMIIH.

26.  MomeHT ummyinbca. MOMEHT CUIbl. Y paBHEHUE MOMEHTOB.

27. MoMeHT cuiibl, IEUCTBYIONIEH Ha cuctemy. LleHTp Macc. YpaBHEHME MOMEHTOB
JUISl CACTEMBI MaT€pUAIbHBIX TOYEK.

28.  2.0mnpeneneHue HEMHEPIHAIBHBIX cucTeM. Cibl wHepIuu. HewHepruanbHBIE

CUCTEMBI, ABWXKYIIHECS NPAMOJMHEMHO. HeBecomocTs. I'paBUTallMOHHAss U MHEpPTHAs MAacChl.
IIpuHIUIT SKBUBAJIEHTHOCTH.

29.  3aryxatomue Konedanus. JlorapupmMuueckuil 1eKpeMeHT 3aTyXaHusl.

30. Cucrema MaTepuanbHbIX TOYeK. VIMITynbC cucteMbl. MOMEHT UMITYJIbCA.

31.  Pabota cunsl. Kunernueckas sneprus. Cunosoe nose. Pabota B moTeHIHAIBHOM
noJie.

32.  CnoxeHue NepHeHIUKYIApHBIX Kosebanuit. durypsl Jlnccaxy.

33.  Bekropnas muarpamma. [IpencraBienue koineOaHuii B KOMIUIEKCHOU (hopme.

34.  CnoxeHue KoyiebaHU OAHOTO HapaBieHus. buenus.
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35. CBs13b cuIIBI C TOTEHUMAIBHON Heprueil. HopmupoBka MoTeHIMAIBHON YHEPIHH.
DHeprus B3auMOJICHCTBUA.

36.  MaremaTHueckasi CyIHOCTh 3aKOHOB COXpaHEHUs. 3aKOHBI COXPaHEHUS YHEPTHUH,
UMITYJIbCa 1 MOMEHTA UMITYJIbCA B HEPENIATUBUCTCKOM CIIy4ae.

37.  MaremaTnueckuil 1 (pU3NIECKUN MAsITHUKH.

38.  OOmme cBemeHUs O KoJeOaHUAX. YPpaBHEHHS TapMOHHUYECKHUX KOJEOAHHH.
["apMoHMUYECKUN OCHHIUIATOP. DHEPTUS KOJeOaHUH.

39. CooTHOIIIEHHE MEXAy Maccoll u »Heprued. CBsA3b 3aKOHOB C CHUMMETpHUEH
IIPOCTPAHCTBA U BPEMEHH.

40.  3akoH BceMHUpHOro TAroTeHus. ['paBurannonHas sueprus. 3akonsl Kemepa.

41.  2.Cyxoe tpenue. Bsazkoe Tpenue. Tpenue kauenus. Pabora cun tpenus. SBnenne
3acTos. SIBienue 3anoca. @opmyna Ctokca.

42.  JIBwkeHWe Tena, 3aKpEIUICHHOro B Touke. [mpockombl. [ 'mpockomuueckuit

s¢dexr. [Ipeneccus 1 HyTanys OCH THPOCKOIIA.
43.  BrBeaute ypaBHeHHE MeriepcKoro.

44,  BeBegute dhopmyny LlnoakoBckoro.

45.  OOmue cBeleHusl O PeSITUBUCTCKOM JIBM)KEHUS TeJl IepeMeHHON Macchbl. O0mmas
XapaKTepUCTHKA Pa3IMYHbIX BUJOB PEAKTUBHBIX JBUTaTEIICH.

46.  AHaJOTW MOCTYNATEIHHOTO M BPAIIATEILHOTO ABMKEHHUS.

47.  KuneTtnueckas 5Heprus Bpallarollerocs Teepaoro tena. Pabora u MOUIHOCTH BO
BpalllaTeJIbHOM JBH)KEHUU.

48.  VYpaBHeHue JBUXKEHUs TBepaoro tena. Ilonarue o Tensope umHepuuu. [naBHBIE
OCH ¥ TJIABHBIE MOMEHTHI HHEPIIHH.

49.  BomyxnaeHnsle konebanus Ilepexoanblii pexxum. AmmumrynHas U (asoas

pe3oHaHCHBIE KpuBbIe. J[0OpOTHOCTS.
50.Bpruncienrie MOMEHTa HHEPIIMM OTHOCUTENBHO ocH. Teopema ['toiirenca — ILlteitHepa

MonekynsipHas ¢pusnka

1. Onumure NpoCTEHIIYI0 MOJIENb BEILIECTBA — UCAJIbHBIH Ia3.

2. Kakue ynpoienus nenanauch npu BelBoae 6apoMeTprudeckoi hopmyibl?

3. Kak M0>XHO TPUOIM3UTENHHO OIEHUTH BBHICOTY aTMOC(hephI?

4. OO0mbsacHUTE (pU3NYECKUl CMBICT pacnpeneneHus bonbimMana.

S, KakoB ¢usnueckuii cMbIci (QYHKIIUU pacipeieleHNsl MOJIEKYJ 110 CKOPOCTSIM?

6. [TpuBennTe NpUMEpHI UCIIOJIB30BAaHUS BaKyyMa B TEXHUYECKHUX YCTPOHCTBaX.

1. B uém cymHocTh sBineHuil nepeHoca? KakoBbl OHM M NHpU KakHUX YCIOBHSX
BO3HUKAIOT?

8. [Touemy nuddy3us KUIKOCTEH NPOUCXOAUT 3HAUUTENBHO MEIJIEHHEEe, YeM
muddy3us razos?

9. Uro HazpiBatoT K03QPuirieHToM 1udpPy3un (BI3KOCTH, TEIIONPOBOAHOCTH)? OT
KaKHX [1apaMETPOB OH 3aBUCUT JJIs Ta30B7

10. Kax BSI3KOCTh ra30B 3aBUCUT OT TEMIIEPATYpPhI?

11.  ITouemy temnoémkocts Cp Oomnble Temnoémkoctu Cy?

12.  YTO0 mpOMCXOTUT C TEMIIEpPAaTypol Tas3a, €ClIM OH PACHIAPIETCS MPU TOCTOSHHOM
naBieHUNU?

13.  YTO mpOMCXOIUT C TEMIIEPATypOH ra3a, €CIM OH PacIIUpseTCs aqrnadaTHIeCKu?

14. B nuzenbHOM ABHUraTene BO3JyX IHOJBEPraeTcsi O4eHb CHUIBHOMY U OBICTpOMY
cxaruro. st uero 3To nenaercs?

15. Kakue KOHCTPYKUMH «BEYHBIX JIBUTATENENH» «CO3JaHbBl» 10 3aKOHaM
MOJIEKYJISIpHOU pu3uknu?

16.  OOwsicHuTEe  pa3nuuyhe  SKCIEPHUMEHTAIBHBIX  H30TepM U H30TepM,
COOTBETCTBYIOIIMX ypaBHEHUIO BaH-nep-Baanbca.

17.  Kakymo *XUAKOCTh MOXKHO HAJIUTh B CTaKaH BBIIIE €ro Kpa&p?
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18. Ilowemy y Bcex BeELIECTB IOBEPXHOCTHOE HATSIKEHHE YMEHBIIACTCS C
YBEJIMYEHUEM TEMIIEPATypPhI?

19.  JKunkue nekapcTBa YacTO OTMEPSIOT KAIUIAMU. SIBISETCS JIM 3TO JIOCTATOYHO
TOYHOU Mepoit?
20.  Yto Takoe «OMMETAII» U TJe OH IPUMEHSETCs?

SHGKTpI/I‘-IeCTBO U Marac€Tusm

1. Onektpuueckoe mnoJsie. 3akoH KysnoHna, moseBas TpakToBka 3akoHa KyioHa,
HaIPSKEHHOCTH 3JIEKTPUUYECKOTO OIS, MPUHIIUIT CYNEPIO3ULUH.

2. [TonsiTve MOTOKA BEKTOpa HANPSKEHHOCTH AJIEKTpocTaTudeckoro nois. Teopema
Octporpaackoro — 'aycca. @opmMyaupoBKa U JOKa3aTEIbCTBO TEOPEMBI.

3. Teopema Octporpanckoro — ['aycca. @opmynupoBka U IpUMepbl TPUMEHEHUS K
pacueTy MEKTPOCTATUYECKUX MOJIEH: MIOCKOCTH U 1Iapa.

4. [Torenuunan. [loTeHIMANbHBIA XapakTep SJIEKTPOCTATUYECKOTO IOJsl, MOHSITHE
NOTEHLIMaNa, Pa3HOCTb [TOTEHIIUAJIOB.

5. [ToreHnnan TOYEYHOrO 3apsijia, BBIYMCIECHUE IOTEHIMANa JJs CIy4yaeB IOJs,

CO3/1aBaCMOI0 CHCTEMOIl TOYEYHBIX 3apAA0B U IINIOCKMM KOHIACHCATOPOM; CBA3b MCKIAY
HaIIPsAKCHHOCTBIO M ITIOTCHOHMAJIOM.

6. DnekTpuueckuit numnosib. [lone numorns.

7. DNEKTPUYECKUN JUIOJIb BO BHELIHEM 3JIEKTPUUYECKOM I10JIE.

8. [TpoBogHMKHN B 3€KTpocTaTuyeckoMm moje. llose BHyTpM M Ha MOBEPXHOCTU
IPOBOIHHKA.

9. DNEeKTPOEMKOCTh, KOHJEHCATOphl, pacueT AneKkTpoeMKocTH. CoeauHeHue
KOH/IEHCATOPOB.

10.  DHeprust AMEKTPUUECKOTO TOJS. DHEPrusl 3apsHKCHHOTO MPOBOIHUKA, YHEPTHS
3apsKEHHOI0 KOHJIEHCATOpa, SHEPIHsl AJIEKTPHUECKOTO MOJIs.

11.  JIupnekTpuku B 3JIEKTpUYecKOM moje. MonekyispHas KapTHHA HOJsSpU3aLUU
JUBJIEKTPUKA, BEIMUYMHBI, XapaKTEPU3YIOLIHE NOIAPU3ALMIO JUIJICKTPUKA.

12.  TloctosiHHBIA 3nekTpuueckuii TOK. 3akonel Oma u Jhxoyms - JleHma B

WHTErpaJIbHON U auddepeHImaIbHou popMax.

13.  TlIpasuna Kupxroda.

14. MarnuTtHoe mosie TOKOB B Bakyyme. l[loHsiTHe MarHuTHOro mojus, 3akoH buo -
CaBapa - Jlarutaca, pacdyeT BEKTOpa MarHMTHOW WHIYKIIMU JJIE KOHEUYHOTO OTpe3Ka TOKa W
KpYTOBOI'O TOKA.

15. TeopemMa O IUPKYJIALMM BEKTOpa MAarHUTHOM HMHAYKIIMM, BHXPEBOM Xapakrep
MarHUTHOTO TIOJIsl, MPUMEHEHHE TEOPEMbl O LMPKYISALUUM K pacuyeTy MAarHUTHOIO IMOJs B
COJIEHOUJE, BHYTPHU PSMOIr0 NPOBOJIHUKA.

16. MarHuTHelii MOMEHT KpPyroBOro TOKAa. MAarHuTHBIA JUIOJb, TOJIE JMIIOJI,
MarHUTHBIN TUTIOJIH BO BHEIITHEM MarHUTHOM II0JI€.

17.  JlelicTBME MarHUTHOTO TOJIS HA TOKU U 3apsbl. [[pOBOAHMK B MarHUTHOM TIOJIE,
B3aUMOJICUCTBHUE 2-X TIPOBOJHUKOB C TOKOM.

18. Pabora mpu mepemenieHnyd MPOBOJAHMKA C TOKOM B MarHMUTHOM IIOJIE, paMKa B
MarHuTHOM TIOJIE.

19.  Cumna Jlopenna.

20.  DnexrpomarautHas UHAYKIUA. OnbiTel @apanes, npaswio Jlenna, Gopmyna st
OJIC »>neKTpoOMarHUTHOW HWHIAYKIMU, TPAKTOBKAa MakcBemia SIBICHUS SJIEKTPOMArHUTHOU
WHIYKITUH.

21. Camounnaykuusa. ManyktuBHOCTh, ¢opmyna a1 DJIC  caMOMHIYKIIHH,
VCYE3HOBEHHE M YCTAHOBJIEHUE TOKA B LIETH, COJIEPKAIIEH UHIYKTUBHOCTD.

22.  IlepemenHblii TOK. XapakTepUCTHKa IEPEMEHHOIO0 TOKa, LEMb, CoJep Kalias
AKTUBHOE COMPOTHBIICHHUE, EMKOCTh H HHAYKTHBHOCTH, PE30HAHC HANIPSKCHH.
23.  MoUHOCTb B LIENH IEPEMEHHOI0 TOKa.
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24.  Dnextpuueckue kKonedanus. neanbHblil KoneOaTenbHbIH KOHTYP.

25.  Bomnbel. PacnpocTpaHeHue BOJIH, ypaBHEHHE ITUIOCKOW W C(HEpUUYECKON BOJIH,
¢a3oBas CKOpPOCTh, BOTHOBOE YpaBHEHHE.

26.  DnekTpoMarHUTHble BOJHBI. TOK cMelleHus, ypaBHeHHMe MakcBemia M HX
(u3nvecKkuii CMBICI, BBIBOJI BOJTHOBOTO YpaBHEHUS U3 ypaBHEHHI MakcBea.

27.  CBONICTBa 2JIEKTPOMarHUTHBIX BOJIH.

28.  MarnuTtHoe moje B BemiectBe. Bekrop HamarnuuuBaHus. OCHOBHBIE 3aKOHBI
MarHUTHOTI'O T0JIE B BEILIECTBE.

29.  IIpupona 3IEeKTPHUUECKOro TOKa B METAJUIaX U MOIYINPOBOIHUKAX.

30.  DnexkTpuyeckue sIBICHUS B KOHTAKTaXx.

31. Tepmoanexrpuuectso. SBinenus [lensrhe u Tomcona.

32.  Konebanus npu HAJIMYWU 3aTyXaHUSI.

33.  Pe3onHaHC TOKOB B II€TIM IEPEMEHHOTO TOKA.

Ornrtuka
1. B 4em 3akioyaercst 3aKOH MPeTOMIICHHUS CBETa?
2. OT 4yero  3aBUCHT  BEJIMYMHA  KAXYIIErocs  IOAHATUS  IpeIMeTa,

paccMaTpuBaeMoro yepe3 CTeKio?

3. Yro HazbIBaeTCS MPEAEIbHBIM YIJIOM HOJIHOIO BHYTPEHHETO OTPaKEHUS?

4. Kak 3aBucuT nokasaresnp npeaoMIeHUs pacTBOpa OT KOHLEHTpAaLUu?

5. Kak yctpoena 3purenpHas Tpy0a?

6. Urto Ha3bIBaeTCs yBEIMUEHUEM ONTUYECKOU TPYObI?

7. Yro Ha3bIBaeTCs MOJIEM 3pEHUs TPYObI?

8. Yewm otnuyaercs 3putenbHas TpyOa Kermepa ot TpyOsr [anwes?

9. UYro Takoe aneptypHas auadparma?

10.  UYro Takoe umuciioBas amneprypa’?

11. B uem 3akiroydaeTcs yciIoBHE CUHYCOB?

12.  UYewm ommuaetcs aroxpomar oT axpomara?

13.  KakoBo ycTpoHCTBO OKYJISIpHOIO MUKpomeTpa?

14. B uem cocrowrt siBIIeHUE UHTEp(EpPeHIINH CBETa?

15.  aiiTe onpeneneHue nHTEpQEpeHIINH.

16. Kakue BomHBI Ha3bIBaloTCs KorepeHTHbIMH? Kak QopMmymupyroTcst ycrmoBus
KOT€pEHTHOCTH JABYX BOJIH.

17. Kak BbeuHCHsSeTCS CyMMapHas HMHTEHCHBHOCTh TMpPH HAJTOKEHHH JABYX
MOHOXPOMAaTHUYECKUX BOJIH OJAMHAKOBOW YaCTOTHI, NOJISPU30BAHHBIX B OJJHOM MIIOCKOCTH?

18. Ilpm Kakux YCIOBHSX BO3HUKAIOT M KaK pAacCUMTHIBAIOTCS min M max
UHTEHCUBHOCTH NPH UHTEP(PEPEHIINH IBYX BOJIH?

19.  Tloctpoiite xon mydueit B cxeme lOHra, paccumTarb pazHOCTh XOAa Jyded H
MIMPUHY UHTEP(EPEHLINOHHOM MOIOCHI.

20. [Toctpoiite xon nyueit B 6unpuzme dpenens, BoiBeaUuTe (HOPMYIBI U pacyeTa
MIUPHHBI UHTEP(HEPEHIIMOHHON MOJI0CHl U MAKCUMAJIBHOTO YHclia MHTEP(EPEHIMOHHBIX MOJIOC.

21.  IlpuBenwte ONTHYECKYI0 cxeMmy wuHTepdepomeTpa MaiikenbcoH, OOBICHUTE

MPUHIIMII €r0 ACHCTBHUS.
22.  Jlns 9ero ucmoiib3yroTcs uHTepdepoMeTpsi?

23. B uem 3akmrouaercs npuHiun [ rolirenca - @penens?

24.  UYewm ornmuaetcs nudpaknun Openens ot qudpakmun OpayHrodepa?

25.  Kak ¢opmynupyercst ycioBUe BO3HUKHOBEHUS MaKCUMYMOB M MHHHMYMOB IpH
T paKuy CBeTa Ha IIeu?

26.  Kak BiusieT mupHHa Mean Ha IuQPaKIMOHHYIO KapTUHY?

27. Kak TOCTpOWTH BEKTOPHYIO JAHarpamMMmy [UIsi OINpPENeNICHHH aMIUTHTY/IbI

KoJIeOaHUH B cirydae AMPPaKLIUK OT 1enu?
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28. UYrto mpexacraBmser co0Ooil audpakiuoHHas pelieTKa, JaTh OIpeesieHUe
napaMeTpoB,  XapakTepU3YIOMHMX  JU(PPAKIMOHHYIO  pemeTKy?  (IOCTOSHHAs, IEpHON,
paspemaronasi CloCOOHOCTb, YIJI0Basl U INHEHHAs! IUCIICPCHS).

29.  Kak BeIBIUT IudpakUMOHHAs KapTuHa Npu Audpakuuu Ha pemerke? JlaTh
KaueCTBEHHOE U KOJINYECTBEHHOE ONHUCAaHUE.

30.  Kakas cBs13b cymiecTByeT MeXay Audpakiuue u uurepdepeHimein?

31.  Kakoii cBeT Ha3bIBaETCs MJIOCKONOISPU30BAaHHBIM?

32. B uém cocTouT siBieHHE IBOMHOTO Jy4enpesioMICHUS?

33.  Yro Takoe ontuyeckas ocb?

34.  Kakue IIIOCKOCTH B KpUCTaJlJIe Ha3bIBAIOT ITIaBHBIMU?

35.  Ilouemy MHTEHCHBHOCTbH CBETa MPONOPIIMOHATIFHA KBAJPaTy aMIUIUTY (bl BEKTOpa
E?

36.  Kak dopmynupyercs 3akon bprocrepa?

37.  Kakue cymecTByl0T criocoObl IIOJyYeHHs IUIOCKOTOIIPU30BAaHHOIO CBETA?

38.  Kakue BemecTBa Ha3bIBaIOTCS ONTUYECKH AKTUBHBIMU?

39. UYem otmauuaercd SJUIMNTHYECKH  IOJSAPU30BAHHBIA CBET OT  JIMHEHWHO
HOJIIPU30BAaHHOTO?

40.  Kak wusrortaBnuBaercs mnpusmMa HuKoONs M B ueM 3aKkiIrodaeTcsl NPUHIUI €€
pabotsi?

41.  Kakue maTepualbl IPUMEHSIOTCS JUIsl U3TOTOBIICHUS MTOJIIPOUI0B?

42.  Kakue KpUCTaIbl HA3bIBAIOTCS TIOJIOKHUTEIBHBIMH, @ KAKUE — OTPULIATSILHBIMU?

43.  Yem omiMyaeTcs CIEKTpalibHasi CBETUMOCTh Tejla OT HHTErpaIbHOM?

44.  Yro HazpiBaeTcs K03()(HUIIMEHTOM MOTIIOMIEeHUs Tena?

45.  Kakoe Teno Ha3bIBaeTCs aOCOIIOTHO YEPHBIM U KaKoe cepbiM?

46. B uewm cytbh 3akoHa Kupxroga?

47.  W3noxxute nepBblil 1 BTOPOH 3aKOHbI BuHa.

48.  Kak ¢opmynupyercs 3akoH Credana—bonbrmana st aOCONOTHO YEPHOTO H
ceporo ten?

49.  IlpuBemute (opmyny IlnaHka, ONMCHIBAIOIIYIO M3ITydeHHE aOCOJIIOTHO YEPHOTO
Tena.

50.  Kakue 3aKOHBI MOTYT OBITH TIOJIO)KEHBI B OCHOBY OECKOHTAKTHOTO H3MEpEHHSI
TeMIeparypsl Ten?

51. Yo Takoe sipkocTh Tena? Kak cBsi3aHbl SPKOCTh U CBETUMOCTD?

52.  Kakue Tena Ha3biBatoTcs JamOeproBckumu? Kak 3Byunt 3akoH JlamGepra?

53. B uém 3aximouaercs sBJICHHWE BHYTpeHHero ¢orodddexra? B  kakmx
(oTONPHUEMHUKAX OHO UCTIOJIb3YeTCH.

54. B dewm 3akitouaercs sBJICHHE BEHTHIHHOTO oTodddexTa?

55.  Kakoa cyTb 3ak0oHOB (oTo3(dexra?

56.  Kak dpopmynupyercst ypaBHeHne DifHInTeHa 10151 poTorddexra?

57.  Yro Ha3bIBaeTcs pabOTOM BBIXOJa AIEKTPOHA U3 MeTaiia?

58. U3 Kakux y4YaCTKOB COCTOMT BOJIbTAMIIEPHAs XapaKTEPUCTHKA BAaKyyMHOTO
dorornemenTa?

59.  Yro moHMMAIOT MO KpacHOU rpanutieil porodddexra?

60.  YrTo MOHMMAIOT MO/ TEPMUHOM 33/I€P’KUBAIOIIIEE HANPsHKEHUE?

CriennanbHble BOMPOCH aTOMHOM U AJIepHON (PU3UKH

1. KakoB ¢usudecknii cMbIci urcena M u N B 06o0mmenHoi popmyne banbmepa?

2. KakoBbI [UIMHBI BOJIH CaMbIX KOPOTKOBOJHOBOM M JIJIMHHOBOJHOBOM JIMHUWA CEpUH
[Namena?

3. KakoBa myiHa BOJIHBI, COOTBETCTBYIOIIAS Tpanule cepuu bansmepa?

4. KakoBa yactoTa roysoBHo# 1uHuM cepuu Jlaiimana?

5. ATOMBI BOJIOPO/1a HAXOAATCS B COCTOSHUM € N = 5. CKOJBKO JIMHUHN COJEPIKHUT €TO

CIICKTP I/ISJIy‘-IeHI/ISI?
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6. B 4yem cocTout cyTh KOMOMHALIMOHHOTO MTpUHIUNA PuTia?

7. Hcnonp3yss KOMOMHAMOHHBIA MPUHIUI, MOKAXXUTE HA OJJHOM U3 MPUMEPOB, Kak
MO>KHO ITOJIyYUTh 4acTOTY JJIs BTOPOW JUIMHHOBOJIHOBOM JIMHUM cepuH [lameHa.

8. KaxoBsl paznmuuus Mexay Mojenbio aroma Pesepdopaa u reopueit bopa?

9. [Touemy wmogenr artoma Pesepdopna HecoBMecTHMa € TPEIACTABICHUSIMU
KJIacCUYeCcKor (pu3uKu?

10. Pazpsacaure cmbicn mocrynatoB bopa. Kak ¢ ux mnomompio OOBICHUTH
JIMHENYaThIi CIEKTp aToMa Bojaopoaa?

11. HUcxonma wu3 Tteopuu bopa, ompenenute CKOpOCTb IBHKEHHS 3JIEKTPOHA Ha
IIPOU3BOJIBHOM 3HEPIe€THUYECKOM YPOBHE.

12. Omnpepenute MaKCHUMAJIbHYIO JJIUHY BOJIHBI CBETa, NMPH KOTOPOH BO3MOXHA
MOHU3ALIMSI aTOMa BOJOPOAA, HAXOASIIETr0Csl B OCHOBHOM COCTOSIHUU.

13.  Kakyro suepruto (B 3B) momxkeH umMeTh (pOTOH, 4TOOBI IEPEBECTH aTOM BOJOPOJIA

U3 OCHOBHOT'O COCTOSIHUS B COCTOSIHHE ¢ N = 57
14.  CpaBHuTe nepBbIii OOPOBCKUI paguyc Ul aToMa Bojaopoaa u s He™.

15. B ueMm 3akiroydaroTcs IPOTUBOPEUUs U HEJOCTATKH TeopuH aToMa bopa?

16. B uem cynrHocTh ombiToB @panka u ['epia?

17.  Kakue OCHOBHBIE BBIBOJbI MOXHO CJ€JIaTh Ha OCHOBAaHUHM ONbITOB PpaHka U
I'epua?

18. Ilpu xakoMm ycKopsolleM IOoTeHuuane OyaeT HaOMoIaTbCs pe3Koe MaJieHue
aHOJHOTO TOKa B onbiTax @panka u ['epia, ecnu TpyOKy 3allOJTHUTH ATOMapHBIM BOJIOPOIOM?

19.  OOsscHHTE, HA KAaKUX y4yacTKaX BOJIbTAaMIIEPHON XapaKTEpUCTUKH MMEIOT MECTO
yIpyTrue U Ha KaKUX — HEYIPYTHUEe CTOJIKHOBEHHSI AJIEKTPOHOB C aTOMaMH.

20. B uyem 3akiro4aercsi craTUCTUYECKAs HHTepIpeTalys BOJIHOBON QpyHKIUN?

21.  Jlns xakWMx 4acTull cripaBeyuBo ypaBHeHue [lpenunrepa?

22.  Ilouemy ypaBuenue lllpeaunrepa copMynupoBaHO Kak BOJIHOBOE ypaBHEHUE?

23. 3amummre BpeMeHHOe MW cranuoHapHoe ypaBHeHus Illpexamnrepa wu
pOaHATU3UPYHUTE UX.

24.  ComepmmTe iepexoj oT BpeMeHHoro ypaBaeHus Llpeaunarepa kK cTalimoHapHOMY.

25.  3anummMre OJJHOMEPHOE BpEMEHHOE M craluoHapHoe ypaBHeHus Ulpenunrepa u
MIPOAHAIN3UPYHTE UX.

26.  3amummMre BpeMEHHOE U cTaluoHapHoe ypaBHeHus lllpenunrepa B onepaTopHOii
dbopme 1 MpoaHATH3UPYUTE UX.

27.  Kakoii BBIBOJI MOXHO CJ/IeaTh, CPAaBHUB cTallioHapHoe ypaBHeHue llpeaunrepa c
ypaBHEHUEM JJi1 COOCTBEHHBIX 3HAaYEHUM U COOCTBEHHBIX (QYHKIUI?

28.  UYro MOXHO cKka3aTh 00 onepaTtopHoil popme ypaBHenus lpeaunrepa?

29.  Kakas yactura siBnsieTcst CBOOOTHON?

30.  IlokaxxuTe, YTO HHEPreTUUYECKUN CIEKTP CBOOOJHO JBMXKYIIEHWCS YACTHUILIBI
SIBIISIETCS HETIPEPHIBHBIM.

31.  Haiinute coOCTBEeHHbIE 3HAYEHHMs HHEPIMHM YaCTHIBI B  OJAHOMEpPHOMH
«MTOTEHIIMAIBHON sIME» C OECKOHEYHO BBICOKHMMHU «CTEHKAMI.

32.  KakoBa HauMeHbIIasi HEPTHUsl YaCTHUIIBI B «IOTEHIMAIBHOHN siMe» ¢ OECKOHEYHO
BBICOKMMH «CTEHKaMU»?

33.  OOwbscHUTE, MMOYEMY HAWMHM3ILIEE COCTOSHUE OCLUIIIATOpPA HE MOXKET 00JanaTh
HYJIEBOU SHEPIUEi.

34.  Kakumu cBOHCTBaMM MHUKPOYACTHI] 00YCIOBIEH TyHHENbHBIH 3 pexT?

35. 3anummuTe cranuMoHapHoe ypaBHeHue IlpeawHrepa s BOIOPOIOTOIOOHOM
cucreMsl. [IpuBeanTe npuMepsl BOJIOPOIONIOT00OHBIX CUCTEM.

36. [Touemy Hamboee MOIXOSIIEH KOOPAUHATHON CHCTEMOM IS PACCMOTPEHHS aToMa

BoJIopoJa sBisieTcs chepuueckas? [Ipoanam3upyiite (kaueCTBEHHO) X0/ pELICHUs] CTAllMOHAPHOTO
ypaBuenusi Illpenunrepa ans atoma Bojopoga B chepuueckux KoopauHatax. Kakue BBIBOIBI
CJIEYIOT U3 €T0 pelieHus?
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37. 3anummTe COOCTBEHHBIC 3HAYEHHsS OSHEPrHM OHIEKTPOHa B aroMe BOJOpPOJA,
onpezenseMble pemeHueM ypaBHenus [lIpenuHrepa, u npoaHanu3upyiTe ux. B ueMm orimume u
CXOJICTBO C pe3yabTraTtamu Teopuu bopa?

38.  Kaxue BenW4MHBI AJIS SJIEKTPOHA B aTOME OIPEEIICHbI, €CJIM W3BECTHBI KBAHTOBBIC
gucia n, | u m?

39. Ilouyemy kBaHTOBas MEXaHHMKa HE HCIOJIb3YET MPEACTaBIEHUE 00 3JIEKTPOHHBIX
opourtax? Yto xapakTepu3ytoT KBaHTOBbIC uncia N, | u mi?

40.  Kakue BeIMYUHBI, XapaKTEPU3YIOIIHE 3JIEKTPOH B aTOME BOJOPO/Ia, KBAHTYIOTCS?
3anummuTe COOTBETCTBYIOMIHME (POPMYIIBI.

41.  IlpencraBbTe CHMBOJIMYECKYIO 3aIMCh JCKTPOHOB B cocTostHMsAX c¢: 1) n = 3, |
=0,1,2;2)n=4,1=2;3)n=2,1=1.

42.  KakoB (u3nyecKuil CMBICI pacHpe/esieHus IUIOTHOCTH 3apsia B AJIEKTPOHHOM
oOnake?

43.  Cdopmynupyiite mpaBwia oToopa Jijisi OpOUTATLHOTO U MAarHUTHOT'O KBaHTOBBIX
yucen. Beerna nu oHu BRIMONHAIOTCA? Kak MOXKET N3MEHATHCS TJIaBHOE KBAHTOBOE YUCIIO?

44, Kaxkue nepexonpl cooTBeTCTBYIOT cepuu [lamena? Mcnonbs3yiiTe CMMBOJINYECKYIO
3aIIUCh COCTOSIHUM.

45.  KakoB KBaHTOBO-MEXaHWYECKHUI CMBICII IIEPBOT0 OOPOBCKOTO paauyca’?

46. B uem oTiinume BbIBOJOB KBAHTOBOM MeXaHUKHU U Teopuu bopa ans 1S-cocrosiHus
3JIEKTPOHA B aTOMe Bojiopoaa?

47.  DnexTpoH B aTOME BOJOpOAa HaxoauTcs B IS-cocrostauu. Onpenenure Hanboiee
BEPOSATHOE PACCTOSIHUE AIIEKTPOHA OT sJIpa.

48. B uem (u3nyeckuii CMBICT TOCTOSHHOW paJinOaKTHBHOTO pacnana? Kak MOXHO

OPUITH K BBIBOAY, YTO PaJMOAKTUBHBIE CBOWCTBA 3JIEMEHTa OOYCJIOBIEHBI CTPYKTYpOH €ro
aapa? MoHO 1M yka3aTh, Kakue sipa M KOIJa pacmaayTcsi B paJlOaKkTUBHOM oOpasle 3a
paccmatpuBaeMoe Bpems? [louemy?

49.  Yro Takoe aKTUBHOCTb U yJeJIbHAS aKTHBHOCTH TIperapara’?

50. Kakue  XapakTepuUCTHKH  PAJMOAKTUBHOTO  pacmaja  ONpElessiioT  €ro
WHTEHCUBHOCTB?

51.  Hapucyiite rpaduk 3aBucumoctu In A (A — aKTUBHOCTbH TIpernapara) OT BPEMEHH.
Kakue nanHbple MOTYT OBITH U3 HETO MOJy4EHBI?

52. Kak ¥ BO CKONBKO pa3 M3MEHUTCS YHCIO SJep PaJMOaKTHBHOTO BEIIECTBA 3a
BpeMs1, paBHOE JBYM IepHOJIaM Ioirypacraza?

53.  Kak (1o kakoMmy 3aKOHY) U3MEHSETCSI CO BpEMEHEM aKTHBHOCTh HYKJIHIa?

54.  BeIpazure cpegHee BpeMs KU3HU PATUOAKTHBHOTO spa dYepe3 IMOCTOSHHYIO
paZoaKTUBHOTO pacmaja.

55. UYto mpomoiDKUTENbHEE — YeThIpe Iephoja MoJypachaga WIA TPH CPETHUX
BPEMEHH KU3HU PAIMOAKTUBHOTO siipa?

56.  Kakas mons HyKJIHJA pacrazercs Ha MPOTSHKSHUH JIBYX CPEIHUX BPEMEH KU3HU
paZo0aKTUBHOTO sijipa?

57.  KakoBO COOTHOIICHHE MEXITY CPEIHUM BPEMECHEM JKU3HH PAJMOAKTUBHOTO sjipa
U TIEpUOIOM Toypacmaaa’?

58.  Kakas 101l HA4aabHOTO KOJMYECTBA PAJMOAKTHBHOTO HM30TOMA PACHAeTCs 3a
BpEMsi, paBHOE CpeIHEN MPOJOIKUTEFHOCTH KU3HU 3TOTO U30TOMa?

59. Kak W3MEHHTCS DHEpPrusl WCITYCKAeMBIX (-YaCTHI[ C YBEJIHMYECHUEM IIeprojia
noJrypacrnajaa paauoakTUBHOTO 3neMeHTa? OTBeT 000CHYHTE.

60.  Kak 0OBSICHHTH OTPOMHOE pa3ju4Ke B MIEPHUO/IaX MOJIypactaaa o-paHoaKTHBHBIX
anep?

61. HabGnromaeTcss mu pannoOakTHBHBIN pacmaj; CBOOOJHBIX MPOTOHOB? HEUTPOHOB?
[Touemy?

62.  Kak MOXHO OTJIMYUTH [3-3JIEKTPOHBI OT 3JIEKTPOHOB KOHBEPCHHU?
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63. Uro NEKUT B OCHOBE METOJOB HAONIOACHHMS W PETUCTPAIMU PaJAUOAKTHBHBIX

W3JTy4YECHHUI?

64. KakoB mnpuHIMn  JAeHCTBUS  IOJYNPOBOJHUKOBOrO  cueTunka? B uem
MIPEUMYIIECTBO MCIOIb30BaHUS TBEPIOH Cpelibl 10 CPaBHEHUIO € Tra3oM?

65. B 4eM cXoACTBO U pazauuue 3JIEKTPOHHBIX M TPEKOBBIX IETEKTOPOB?

66.  Kakue BO3MOXKHOCTH ISl UCCIIEIOBAHUS OTKPBIBAIOTCS MPU MOMEIIEHUN KaMepbl
Bunbcona B MarHuTHoE 1nose?

67. IlpuBenute, MOSICHUB, OCHOBHBIC XaPAKTEPUCTUKH JIETEKTOPOB.

68.  JlaliTe XapakTepUCTUKY SIBJICHHUS, JIEKAILEr0 B OCHOBE PabOThI YEPEHKOBCKOTO
CUETYHKA.

69. B 4eM CXOICTBO U pa3Myue BUILCOHOBCKOW U qU(Gy3HOHHON Kamep?

70.  Kak B 4epeHKOBCKOM CUETYMKE MOKHO Pa3J/IeIUTh YaCTULIbI 10 Maccam?

71.  UYem nyuiie perucTpupoBaTh BHICOKOIHEPTEeTUYHBIE MHUKPOYACTHUIIBI: KaMepou
Bunbcona unu nmy3slppkoBoil kamepoii? [louemy?

72.  KakWe #3 TPHUBEACHHBIX CUYETYUKOB MOINIA Obl OBITh OOBEAWHECHBI EAMHBIM
HA3BaHHUEM «Ta30Pa3psIHbIE CYCTUUKU?

73. B uem 061mHOCTD U pa3nuyme BCEX PACCMOTPEHHBIX TPEKOBBIX JETEKTOPOB?

74.  lloyemy mnpomopuMOHANbHAS KaMepa OJHOBPEMEHHO BBINONHIET (YyHKIUU
TPEKOBOTO JeTEKTOpa?

75. B KakuX TpPEKOBBIX [ETEKTOpax IMPHU MPOYHUX PABHBIX YCIOBHUSX [JUHA TpeEKa
camas kopotkasa? [louemy?

76. MoxHO M C TOMOUIbIO cueT4UMKOB ['elirepa—Mronnepa U3MEpSATh SHEPTHUIO

yactun? [louemy?
4.2 ®oH/1 OLIEHOYHBIX CPEACTB /I MPOBeeHNs MPOMEKYTOUHOM aTTeCTAMH

OneHouHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI BEIOUPAIOTCS C YYETOM WX WHIUBHIYaIbHBIX CUXO()U3NIECKIX 0COOCHHOCTEH.

— IpH HEOOXOAMMOCTH WHBAJIMAAM M JIMIAM C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU
3JI0pPOBBSI ITPEJOCTABISIETCS JOMOTHUTEILHOE BPEMs ISl TOJrOTOBKHM OTBETA HAa SK3aMEHE;

— TIpH TPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3yIbTATOB O0yUSHHSI MHBAIMIOB H JIUIL C
OTrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIOJIb30BAaHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYATbHBIMUA 0COOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00yYaroIUXCs ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSMU 3/I0POBbSI
U WHBAIWAOB TIPOIEAypa OICHUBAHUS pE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporierypa orneHMBaHUsI Pe3yIbTAaTOB OOYYCHHS WHBAIUAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3/I0pPOBbsI 10 JTUCHMIUIMHE (MOJIYJIO) TpelycMaTpUBaeT MpeAOoCTaBlICHHE
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOH popme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIi1st T ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TepeyeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.
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5 IlepeyeHb OCHOBHOI M 1ONIOJHUTEIbHOH y4eOHOM JUTEPATYPbl, HEOOX0AMMOM IS
OCBOCHUS IMCHUIIMHBI (MOTYJIs1)
5.1  OcHoBHasi IMTepaTypa

Mexanuka

1. Hponos, N.E. Mexanunka. OCHOBHBIE 3aKOHBI [DJIEKTPOHHBIN pecypc] : yueO.
nocobue — DnekTpoH. n1aH. — Mocksa : M3narensctBo "JlabopaTtopus 3nanwmii”, 2017. — 312
c. — Pexxum nocryma: https://e.lanbook.com/book/94115

2. Hponos, N.E. 3agaun mo obmeit ¢usmke: YdyeOHOe mocodue [DIEeKTPOHHBII
pecypce] : yueb. mocobue — DnektpoH. gaH. — Cankr-Ilerepoypr : Jlanp, 2018. — 420 c. —
Pexxum nocryna: https://e.lanbook.com/book/99230

3. Anemkesud, B.A. Kypc obmeii ¢u3uku. Mexanuka [DaeKTpoHHBIA pecypc] :
yueb. nmocobue / B.A. AnemkeBuu, JL.I. [enenko, B.A. KapaBaeB. — DnekTpoH. gaH. —
Mocksa : ®usmariut, 2011. — 469 ¢. — Pexxum pocryma: https://e.lanbook.com/book/2384

MonekynsipHas pu3HKa
1. Kyxa M.A. Monekynspras ¢usuka: Tekctsl sekuuii / M.A. Xyxka. — Kpacno-
nap: Ky6anckuii roc. yu-1, 2011.

2. Hponos, U.E. ®usuka makpocucteM. OCHOBHBIE 3aKOHBI [ DJIEKTPOHHBINA pecypc]
: yueb. mocobue — DnekTpoH. naH. — Mocksa : M3aarensctBo "Jlabopatopus 3Hanwmii", 2015.
— 210 ¢. — Pexum noctymna: https://e.lanbook.com/book/84090

3. AnemkeBud, B.A. Kypc obmeit ¢puzuku. MonekynspHas ¢puzuka [DneKTpOHHBII

pecype] : yueb6. — DnekTpoH. gaH. — Mocksa : ®usmatiut, 2016. — 312 c¢. — Pexum
nocryma: https://e.lanbook.com/book/91145

DJEeKTPUYECTBO U MarHETU3M

1. CaBenneB, U.B. Kypc obmeit ¢pusuku. B 5-u T1. Tom 2. DiieKTpu4ecTBO U MarHeTU3M
[DnexTpoHHBIH pecypce] : yueb. mocodue — DnekTpoH. gaH. — Cankr-IlerepOypr: Jlans, 2011.
—352c.

Pesxxum noctyna: https://e.lanbook.com/book/705.

2. Jlanacoepr, I'.C. DnemenTapubiii yueOHUK pu3uku. T.2 DIEKTpUUECTBO U MarHETHU3M
[DnexTpoHHBIH pecypc]: yued. — DneKkTpoH. naH. — Mocksa : @uzmatiut, 2011. — 400 c. —
Pesxxum nmoctyna: https://e.lanbook.com/book/2240.

3. Uponos, U.E. 3agaun no obuieit gpusnke: yuedGHOE mocodue A By30B [ DIEKTPOHHBIH
pecype] : yueb. mocobue — DnexTpoH. 1aH. — MockBa: U3aatensctBo "JlabopaTopust 3HaHmiA",
2017. — 434 c. —

Pesxxum nmocryna: https://e.lanbook.com/book/94101.

Orntuka

1. bonnapes, bopuc Binagumuposuu. Kypce obuieit pusuku [DnaekTpoHHBIH pecypc] :
B 3-X KH. : yueOHUK JU1s OakanaBpoB . KH. 2 : DnexkTpoMarHeTusm, OnTukKa, KBaHTOBas pu3uka /
b. B. bonnapes, H. I1. Kanamuukos, I'. I'. Cniupus. - 2-e u3n. - Mocksa : FOpaiit, 2017. - 441 c.
- https://biblio-online.ru/book/4799958B-AF0F-448D-A362-F09211AC56CO0.

2. CapenveB, M. B. Kypc oOmeit ¢usuku [DnekTpoHHBIN pecypc] : ydeOHOe
noco6ue: B 3 1. T. 3: KBanroBas onrtuka. AtomHas ¢usuka. @usnka TBepaoro tena. dusnka
aTOMHOTO s1pa M sneMmeHTapHbix dactun / WM. B. CasenseB. - 1l-e u3a., crtep. - CaHkT-
[MerepOypr : Jlaus, 2017. - 320 c. - https://e.lanbook.com/book/92652.

3. Tpodumona, Taucus MiBanoBHa OCHOBBI (u3uKU. BoHOBast M KBaHTOBAs ONTHKA
[Tekcr] : [yuebHOe mocobue] / T. . Tpodpumona . - M. : KHOPVYC, 2011. - 215 c. : mr. - ISBN
9785406011959.

CrieunanbHble BOMPOCHI aTOMHOM U /IepHON (PU3UKH
1. Myxun K.H. OkcnepumenTanbHas siiepHas ¢pusuka. B 3-x 1. T. 1. ®usuka aroMHOT0
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snpa [DnexkTpoHHbBIH pecypc]: yuel. — Dnekrpon. naH. — Cankr-IletepOypr: Jlans, 2009. — 384 c.
— Pexxum mocryma: https://e.lanbook.com/book/277.

2. Myxun K.H. DkcniepumenTansHas siaepHast ¢pusuka. B 3-x 1. T. 2. ®usuka siepHbIx
peakuuii [DneKTpoHHBIN pecypc]: yueb. — DnektpoH. aaH. — Cankr-IlerepOypr: Jlanp, 2009. —
326 c. — Pexxum nocryna: https://e.lanbook.com/book/279.

3. Myxun K.H. OxcnepumentanpHas siaepHas ¢usuka. B 3-x 1r. T. 3. Dusuka
AIIEMEHTAPHBIX YaCTULl [ DJIEKTPOHHBINA pecypc|: yued. — DnektpoH. aaH. — Cankr-IlerepOypr:
Jlanb, 2008. — 432 c¢. — Pesxum pocryma: https://e.lanbook.com/book/280.

5.2  lomoJHHUTeIbHAN JUTEPATYPA

Mexanuka

1. Byrukos, E.M. ®uzuka: Mexanuka [DIeKTpoHHBIA pecypc]| : yued. mocobue /
E.N. byrukos, A.C. KonaparbeB. — DJIeKTpoH. JaH. — MockBa : @uzmatiut, 2008. — 352 c.
— Pexxum nocryna: https://e.lanbook.com/book/2128

2. Kanamaukos, H.I1. OcaoBbl ¢pusuku: B 2 T. Tom 1 [DnekTpoHHBIH pecypce] : yueo.
/ H.II. KanmamnukoB, M.A. CMmoHabIpeB. — ODNeKTpoH. naH. — MockBa : M3marenbcTBo
"Jlabopatopwus 3Hanuit", 2017. — 545 ¢. — Pexum gocrymna: https://e.lanbook.com/book/94088

3. I'punkpyr, M.C. JlabopaTopHbIii TpakTUKyM 110 (U3KKe [ DIEKTPOHHBIN pecypc] :
yueb. mocobue / M.C. I'punkpyr, A.A. Bakymntok. — OnextpoH. naH. — Cankr-IletepOypr :
Jlanp, 2012. — 480 c. — Pexxum pocryma: https://e.lanbook.com/book/3811

MonekynsipHast pu3nka

1. byrukos, E.W. ®u3uka: CtpoeHue u CBOMCTBA BelIeCTBa [ DJIEKTPOHHBIN pecypc|
: yue6. / E.W. byrukos, A.C. KongpareeB, B.M. V3aun. — Dnekrpon. nan. — Mocksa :
®duzmatiut, 2010. — 336 ¢. — Pexxum mocryna: https://e.lanbook.com/book/2127

2. I'punkpyr, M.C. JlabopaTopHbIii TpakTUKyM 110 (U3KKe [ DIEKTPOHHBIN pecypc] :
yueb. mocobue / M.C. I'punkpyr, A.A. Bakymiok. — OnextpoH. naH. — Cankr-IletepOypr :
Jlanb, 2012. — 480 c. — Pexum mocryma: https://e.lanbook.com/book/3811

3. CagenbeB, 1.B. COopHuk BOmpocoB M 3agau 1o oOmiei ¢usuke [DIeKTpOHHBIN
pecypce] : yueb. mocoone — DnextpoH. ngaH. — Cankrt-IlerepOypr : Jlans, 2016. — 292 c¢. —
Pexxum nmoctyma: https://e.lanbook.com/book/71766

DJNEeKTPUYECTBO U MarHETU3M

1. Mupanumsunu, [I.A. DneKTprudecTBO U MarHeTu3M [DJIEKTPOHHBIN pecypc] : yueo.
noco6ue / 1. A. ITupanumsunu, E.B. [llanaruna, H.A. Kansesa, E.A. [TonkoBa. — DneKkTpoH.
naH. — Cankrt-IlerepOypr: Jlans, 2017. — 160 c.

Pexxum nocryma: https://e.lanbook.com/book/91880.

2. DJEeKTpUYeCTBO M MAarHeTHU3M: MpakTUKyM @0 peuieHuto 3anad / dexepanbHOe
roCyJapCTBEHHOE O0/KETHOE 00pa30BaTEIbHOE YUPEXKAECHHE BBICHIETO MPO(EeCCHOHATBLHOTO
obpazoBanusi «KeMmepoBckuil rocymaapcTBeHHbIM yHuBepcuter»; coct. FO.M. Ilompiranos. -
Kemeposo: KemepoBckuii rocynapctBeHHbli yHuBepcureT, 2014. - 80 c.: wi. - bubnuorp. B kH.;
To >xe [DnexkTpoHHBIH pecypc].
http://biblioclub.ru/index.php?page=book&id=278922.

3. Hdy6posckuii, B.I'. OnexktpruuyectBo u marHetusM: COOpHUK 3aqady U HpUMEPHI UX
pemenus: yueoHoe nocodue / B.I'. lyoposckuii, I'.B. Xapnamos. - HoBocubupck: HI'TVY, 2011.
- 92 c. - ISBN 978-5-7782-1600-6; To »xe [ DneKTpOHHBIH pecypc].
http://biblioclub.ru/ index.php?page=book&id=228733.

Onrtuka

1. Canex, baxaa E.A. Ontuka u ¢oronuka. [Ipunnunsl u npumenenus [Tekcrt]:
[yaeOnoe mocobue : B 2 T.]. T. 1 / b. Canex, M. Te#ix ; mep. ¢ anrn. B. JI. Jlepbona. -
Honronpyanstii: Uatennexrt, 2012. - 759 c., [4] 1. un.: un. - ISBN 9785915590389.
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2. Canex, baxaa E.A. Ontuka u ¢oronuka. [lpunnunsl u npumenenus [Tekcrt]:
[yaeOnoe mocobme : B 2 T.]. T. 2 / b. Canex, M. Teiix ; mep. ¢ anrn. B. JI. Jlepboga. -
Honronpynusrit: Maremnext, 2012. - 780 c., [8] m. . : mi. - ISBN 9785915591355.

3. Ckanupyromasi  3J€KTPOHHAasE  MHUKPOCKONHUSI U PEHTTEHO-CIEKTPaJIbHbII
MHUKpOaHalU3 B MpHUMEpax NpakTudyeckoro npumenenus [Tekcr] : ydeOHoe mocoOue ams
crynentoB By30B / M. M. Kpumirain, U. C. Slcauxos, B. U. [Tonynun u np. ; [mox obm. pea. M.
M. Kpumrana). - M. : Texnocdepa, 2009. - 206 c. : w1 - (Mup QHU3UKH U TEXHUKH). -
bubmuorp.: c. 55-56. - ISBN 9785948362007.

CrernuanbHbIe BOIIPOCH! aTOMHOM | sIIEPHOMN (U3HKH

1. OcHoBwl sinepHoit pusuku [Teker] : mabopaTopHblid mpakTukyM / [cocT. A. I1. Bapkos
u ap.] ; M-Bo obOpazoBanus u Hayku Poc. denepanuu ; Kyol'Y. - Kpacnomap : [Kybanckuii
rocynapcTBeHHbll yHuBepceutet], 2011. - 103 c.

2. 'onuapoBa H.I'. Yactuibl 1 aToMHBIC spa. 3a1a4il ¢ PEIICHUSIMH U KOMMEHTapUSIMU
[DnexTpoHHBIH pecypc]: yueb.-meron. mocobue / H.I'. T'owwapoma, b.C. WUmxanos, .M.
KanuronoB. — OnekTpoH. maH. — MockBa: @usmatiut, 2013. — 448 c¢. — Pexxum pocryna:
https://e.lanbook.com/book/59636.

3. CazonoB A.b. Snepnas ¢pusuka u nozumerpusa. COOpHUK 3a1a4: yueOHOE Tocodue s
By30B / A.b. Ca3onoB, M.A. Boropoackast. — 2-e u3n., ucnp. u jpor. — M.: M3ngarensctBo IOpaiir,
2018. — 98 c¢. — (Cepus: Cneuunanuct). — I'pudp YMO BO. — Pexxum nmocryma: www.biblio-
online.ru/book/1198FA07-AA4A-4FC4-8658-41D5D8FACC81.

5.3 Ilepuoauyeckue U3TAHUS:

1. B mupe Hayku

2. KypHan skciepuMeHTaIbHON U TeOpeTUYecKon (hU3UKU

3. W3BecTust poccuiickoit akagemun Hayk. Cepust pusmueckas

4, WnxenepHo-(pU3NIECKHi KypHa

S. [TuceMa B )KypHAI SKCIEPUMEHTAIBHON U TEOPETUIECKON (PU3UKI

6. VYenexu (u3MuecKMX HayK — €KEMECSYHbIH JKypHall. DJIEKTPOHHAs BepCUs
JKypHaJla: aHHOTAallUU, CTaTbu B popmare pdf.

7. W3BecTHs BHICIIUX y4eOHBIX 3aBeIeHUN. SIiepHas sHepreTuka

8. NnxeHepHo-(pU3NUECKUil )KypHa

9. [Tucema B sxxypHan «®Pu3KKa 3JIeMEHTApHBIX YacTUI M aTOMHOTO s7pa

10.  IlucpMa B KypHAII SKCTIEPUMEHTAIBHON U TEOPETUIECKON (Pr3HKH

11.  dwusuka 31eMEHTapHBIX YaCTUI] U AaTOMHOTO s7pa

12.  Snepnas pusmka

13.  SnepHas pu3MKa U MHXUHUPUHT

14.  buodwusuxka.
15.  Bectaux MI'Y. Cepusi: ®usnka. ACTpOHOMHUSL.

16.  XKypnHan npukiagHOW MEXaHUKH U TEXHUIECKON (DU3HKH.
17.  XKypnHan rexHuueckoi GU3MKH.

18.  UsBectus BY3os. Cepus: ®usnka.

19.  UmnxenepHas ¢pusuka.

20.  MeaunuHcKas Gpu3MKa.

21.  TIpuOopsl U TEXHHKA SKCIEPUMEHTA.

22.  ®wuswuka. PedeparuBnsiii xyprain. BAHUTU.
23.  Bectauk CIIOI'Y.Cepus: @uzuka. Xumus.

24.  XKypHan 5KCIIepIMEHTATLHOW U TEOPETHUECKON (DU3UKH.
25.  Uzectus BY3oB.Cepust: ®Pusuka.

26.  JKypHan npuKIaJHON MEXaHUKU M TEXHUIECKON (PH3HKH.
27.  KypHan TexHUUECKOH (PUBHKH.
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28.  WM3Bectus BY3oB. Cepust: Pusnka.
29.  IIpubopsl U TEXHUKA IKCIIEPUMEHTA.

Jlj1g 0cBOGHMS AUCUMILTAHBI MHBAIMAMH U JIMIIAMUA C OTPAaHUYEHHBIMU BO3MOXHOCTSMU
3I0POBbSl MMEIOTCSI M3JaHHSI B JJICKTPOHHOM BHJIE B 3JCKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«JTaab» u «tOpaidty.

6 Ilepedyensb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «AHTEepHETY,
HeO0XO0AUMBIX /IJISl OCBOCHU S JUCIUIJIMHBI (MOIYJIs1)

1. DnexTponHas 6ubamorexa FOPAMT: www.biblio-online.ru

2. DnexTpoHHO-OnOMoTeuHas cucrema JIAHbD: https://e.lanbook.com

3. Undopmanmonnas cucrema «EquHOE OKHO JOCTYyIa K 00pa30BaTeIbHBIM Pecypcamy:
http://window.edu.ru/window

4. bubnmoTreka 3eKTPOHHBIX y4eOHUKOB:

http://www.book-ua.org/

5. AHHOTHPOBAHHBIN TeMaTHYeCKUI KaTanor IHTepHET pecypcoB 1o pu3uke:
http://www.college.ru/

6. denepanbHbIi 00pa30BaTENBEHBIA TOPTAT:
http://www.edu.ru/db/portal/sites/res _page.htm

7. Karanor Hay4HbIX PECYpCOB:

http://www.scintific.narod.ru/literature.htm

8. bonpias HayyHas OuOIMOTEKA:

http://www.sci-lib.com/

9. EcrecTBeHHO-HAy4YHBIN 00pa30BaTEIbHBIN MOPTAIL:
http://www.en.edu.ru/catalogue/

10. YuebHo-06pa3oBarenbHas (pu3nKo-MaTeMaTndeckas onbnamoreka caiita EqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Jlekuuu no ¢pusuke st BY3o0B:

http://physics-lectures.ru/

13. Texuuueckas OMOIHOTEKA:

http://techlibrary.ru/

14. «Snepuas ¢pusuka B IHTEpHETEN!

http://nuclphys.sinp.msu.ru/

7 MeTtoauyeckue ykasaHusi A1 00y4ar0IUXCs 10 OCBOCHUIO JTMCIUIIIHHBI (MOXYJIsT)

JUis  yCcremHoro oOCBOEHMsS JUCHMIUIMHBI «OOmui (u3ndeckuil MpakTUKyM» IpH
CaMOCTOSITENIbHON paboTe CTYIEHT JIOJIKEH UMETh!

1) KOHCHEKT JIeKIMH B OyMa)KHOM WJIU 3JIEKTPOHHOM BH/JIE;

2) yueOHOe TocoOUe B COOTBETCTBHUHU CO CITUCKOM JIMTEPATYPHI;

3) terpamu s JabopaTopHBIX pabOT (TpeOOBaHMS MO BHIMOJHEHUIO U O(DOPMIICHHUIO
71a00paTOPHBIX PabOT UMEIOTCS B TAOOPATOPHH MOJIEKYIISIPHOM (PU3HKH).

CryneHty HEOOXOIMMO CHCTEMaTH4Yeckd paboTaTb IO HM3YYEHHUIO TEOPETUYECKOTO
MaTepuaia, OCBOCHHIO TUIIOBBIX IPUEMOB peUIeHHs 3aa4 10 (PU3HKe U MPUOOPETEHNIO HaBBIKOB
9KCIIEPUMEHTAIILHON pabOTHI.

CamocrosiTenibHass paboTa CONEPKHUT CIENYIOMNE BHUABI YYEOHOW NEATEITbHOCTH
CTYJEHTOB:

— TEOPETUYECKYIO0 CAMOINOATOTOBKY K Y4eOHBIM 3aHATHSAM U K 9K3aMEHY M0 KOHCHEKTaM
U y4eOHO uTepaType;

— oopMIIEeHHE OTYETOB TI0 pe3yJbTaTaM JabOpaTOPHBIX padoT;

— IIOUCK MH(OpMAIIMHU IO 33/1aHHOM TeMe B ceTh MIHTepHeT.

OI'OC BO Tpebyer NOArOTOBKM OakanaBpoB K HAy4YHO-HUCCIIEAOBATENBCKOM H
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MHHOBAIIMOHHON BUJaM NMPo(ecCHOHANIBHOM e TeNbHOCTH, a (pU3KKa SIBISIETCS OJHOU U3 OCHOB
Hay4YyHO-TEXHMUYECKOro mporpecca. IloaToMy nans pa3sBUTUS TBOPYECKOTO MBIIUIEHUS U B
Ka4eCTBE METOAMKH MPAKTUYECKOTO MPUMEHEHHS MOJYYSHHBIX Ha JIEKIHUSIX 3HAHUH CTYyJeHTaM
pEKOMEeHyeTCs M3y4yeHHE M IPUMEHEHHEe TEOpUM peleHus usobperatenbckux 3agauy (TPU3).
Hns Bemonaenus: TPU3-3amannii cTygeHTaM HEOOX0IUMO MMETh HadayibHbIe 3HaHus o TPU3.
JUis 3TOro peKoMeHAYeTCs CaMOCTOATENbHO: 1) M3y4uTh 3JEKTPOHHYIO KHMry «BBeneHue B
TPU3. OcuoBueie moHsTHs U noaxonsd» (http://www.altshuller.ru/e-books/); 2) wusyuurts
marepuansl Bukunenuu (http://ru.wikipedia.org/wiki/), naunnas co cnoa «TPU3»; 3) mpouectsb
kHuru no TPU3 u3 6ubmmorexku Kyol'Y; 4) nocerurs coorsercTBytromue TPU3-caifThl.

YCnenHocTb OCBOEHUS CTYIE€HTOM y4eOHOM TUCIMIIIIMHBI OTPaXaeTcsl B €0 pelmunee —
cymMMe 0ajuioB, KOTOpas (OpMHpYyeTcsi B TEUEHHE CeMecTpa IO pe3yJibTaTaM BBIIOJIHEHUS
JIOMAIIHUX paboT M TBOPYECKUX 3aJaHUll, TECTUPOBAHUS, KOHTPOJIBHBIX pPa0OT, YCTHBIX
OINPOCOB, BHYTPUCEMECTPOBOM aTTeCTallld, 3alIUT J1Aa0OPaTOPHBIX PadOT M AKTUBHOCTU Ha
CEMHUHApPCKUX 3aHATUSX.

Ha camocTosiTenbHyt0o paboTy cTymeHToB, corjacHo TpeboBanusm OI'OC BO mo
HampaBJIeHUIO panuodusuka oTBOaUTCS OKono 46% BpeMeHH OT OOWEeH TPyJOeMKOCTH
JUcUUIUIMHBL.  CONpPOBOX/AEHUE  CAMOCTOSTEIBHOW  pabOThl  CTYJEHTOB MOXET ObITh
OpraHU30BaHO B CIEIYIOMMX popMax:

— COCTaBJIGHUEM HHJIMBUAYAJIBHBIX IUIAHOB CaMOCTOSITENILHOW paboThl KaXA0ro u3
CTYZICHTOB C YKa3aHHEM TEMbI U BUAOB 3aHATHIA, POPM U CPOKOB MPEJICTABICHHS PE3yIbTATOB;

— INPOBEJCHUEM KOHCYJIbTalMi (MHIUBUAYAJIbHBIX WM TPYNIOBBIX), B TOM 4YHCIE C
NPUMEHEHHEM JIMCTAaHIIMOHHOM Cpeibl 00yUCHHSI.

Kputepuii onieHku 3pGEKTUBHOCTH CaMOCTOATENBHOM paboThl CTYJEHTOB (OPMHUPYETCS
B XOJIe¢ IPOMEXYTOYHOIO KOHTPOJISl IPOIECCa BBIIOJHEHUS 3aJaHUil M OCYLIECTBIIAETCS Ha
OCHOBE Pa3JINYHbIX CLIOCOOOB B3aMMOICHCTBHSL.

B coorBercTBUM € O3TUM NpU TOPOBEIACHUM OINEPATUBHOTO KOHTPOJS MOTYT
UCIIOJIb30BaThCSl KOHTPOJIbHBIE BOIPOCHl KaK K BBIIOJIHAEMbIM paboTaM J1abopaTOPHOIo
IIPAKTUKYMa, TaK U K COOTBETCTBYIOILUM Pa3ziesiaM OCHOBHOM TUCIUIUINHBI.

B ocBoeHHMHU TUCHMIIIMHBI MHBAIWAAMU U JIMIAMHM C OTPAHUYEHHBIMU BO3MOXKHOCTAMU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMH) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE YUeOHOro MaTepuara.

WunuBuayanbHble KOHCYJIbTAIMM IO TNPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3alUU OOyUeHHs U YCTAaHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTa
MEXJIy INpernojaBaTesieM W O00y4arollMMCS WHBAJIUIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

8 IlepeuyeHb HHPOPMALMOHHBIX TEXHOJIOTHH, HCNOJIB3YEMbIX IPH OCYIIECTBJIECHUHU
00pa3oBaTeILHOIO MPoOLEcca MO JMCUHUILIHHE (MOTYJII0)

8.1 IlepeuyeHb HHGOPMALMOHHBIX TEXHOJIOTH I

1. KoncynpTupoBaHue NOCpPeICTBOM JIEKTPOHHOM MOYTHI.
2. Vcnonk3oBaHue 2JIEKTPOHHOM Mpe3eHTauu Ha caiite Moodle KyoI'V.

8.2  IlepeueHnb HEOOXOAMMOI0 MPOTPAMMHOI0 00ecedeHUsl
1. Cpena MoaynbHOTO AMHAMHUYECKOTO 00y4ueHuss Moodle.

8.3  IlepeyeHb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

1. CrpaBouHo-npaBoBas cucrema «Koncynsrant [Tnroc» (http://www.consultant.ru)
2. DnexTponnas oubmmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)
3. DJEeKTPOHHBIN KaTanor HayuHoi 6ubanorexu Kyol'y
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(http://212.192.134.46/MeqgaPro/Web).

4.

DneKTpoHHas OubmoTeyHas cuctema «Y HuBepcuterckas ouommoreka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

5.

DJIEKTPOHHAS

(https://e.lanbook.com).

6

9

O6ubInoTeUHas CHCTEMA n31arciibCTBa «JIaHBY

DnexTponHas oubnuoreunas cucrema «fOpaity» (https://www.biblio-online.ru).

MarepuajibHO-TeXHH4YecKasi 0a3a, He00X0AUMAs! JJIA OCYIIEeCTBJIECHMSI
00pa3oBaTe/ILHOIO MPoIecca MO JMCUUILIHHE (MOTYJII0)

Bun pador

MarepuanbHO-TEXHUYECKOE 00eCeYeHNE JUCIIUILTHHBI
(MOaynsl) ¥ OCHAIIEHHOCTh

JlabopaTopHbie
3aHATHS

Cnenumamm3upoBadHas  jgabopatopus wMexanuku (216C),
ocHamieHHass ~ jaboparopHbeiMu  komruiekcamu  JIKT  u
HEOOXOMMBIM JIA0OPATOPHBIM 000PYI0BAHUEM.
Crenmanu3upoBaHHas J1ab0OpaTOpHsi MOJEKYISPHOU (U3UKU
(227C), ocHamennas naboparopubiMu komriekcamu JIKT u
HEOO0XOAMMBIM JTA00PATOPHBIM 000PYTOBAHUEM.
CrneunanusupoBanHasi — jaboparopus  dSJEKTpUYeCTBA U
Mar"eTusma (318C), OCHAII[CHHAst 1a00pPaTOPHBIMU
komiviekcamu  JIKT  u  HeoOXoaumbIM  J1aGOopaTOPHBIM
000pyIOBaHUEM.

CrneuunanusupoBanHas nadopatopusi Ontuku ¢usuku (312C),
OCHallleHHass  JabopaTtopHbiMu  KoMmiuiekcamu JIKO wu
HE00XO0IMMBIM JTa00PATOPHBIM 000PYIOBAaHUEM.
CrneuunanusupoBaHHas Jja0opaTopusi aTOMHOM U AJEpHOMN
¢usuku (225C), ocHamieHHas 1abOPATOPHBIMU KOMILJIEKCAMHU
JIKT 1 He0OX0IMMBIM JTAO0OPATOPHBIM 000PYIOBAHUEM.

CamMocrosgrenbHas
paboTta

Ayautopus 314C, ocHalleHHass KOMIBIOTEPHON TEXHUKOU C
IIOAKJIIOUEHUEM K ceTH MIHTepHeT.
Aynuropusa 204C, ocHalieHHasT KOMIIBIOTEPHOM TEXHUKOW ¢
MOJIKJIIOUEHUEM K ceTu HTepHeT.
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