MunuctepctBo 06pazoBanus U Hayku Poccuiickoit @denepanuu
denepanabHOE rOCYJaPCTBEHHOE OIOIKETHOE 00pPa30BaTEIbHOE YUPEKICHUE
BBICIIETO 0Opa30oBaHuUs
«KyOaHckuit rocy1apCTBEHHBIA YHUBEPCUTET)
DU3NKO-TEXHUIECKHUMN (aKyIbTET

YTBEPX/IAIO:
ITpopekTop o yuebHo# paboTe,
KauecTBy 0OPa3OBaks — NIepBEIil

S,

7o

NpOPEKFp,

D

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

B1.B.15 «OBIIU ®PU3NYECKUN TIPAKTUKYM»

Hanpagnenue noarotoBku
HanpaBneHHocTh (poguiib)
[IporpamMmma noATrOTOBKH
dopma oOyueHus

KBamudukanus (creneHp) BbITycKa

03.03.02 «Duzukan
dynaameHTanbHas pu3uka
AxaneMudeckas

Ounas

bakanasp

Kpacnonap 2017



Pabouass mporpamma aucturmiivabel b1.B.15 «OOmuii Qu3nueckuii MpakTUKYM»
COCTaBJi€eHa B  COOTBETCTBUM ¢  (¢eAepaibHbIM  TOCYJapPCTBEHHBIM
oOpa3oBaTenbHBIM CTaHIAapTOM Bbicuiero ooOpaszoBanus (PI'OC BO) 1o
Hanpasnenuio noarorosku 03.03.02 Ouzuka

[IporpamMmmy cocTaBUIN:

J. pus.-mat. HayK, mpodeccop Kadeapbl f{% »,
¢bu3uk 1 nHOOPMALIMOHHBIX CUCTEM B.A. Ucaes 5
ROCRNCE
Kannunar nes. Hayk, TOIEHT Kadeapsl
bu3uKY 1 HHGOPMAITMOHHBIX CUCTEM JL.®. JIo6po gé € 1/ o
HOJIIHCh F
Kannunar nes. Hayk, TOIEHT Kadeapbl ) 7/
bu3uKy 1 HHOOPMAITMOHHBIX CUCTEM I'.A. lexonaun // M7 -
noamucs>7
Kannunar ¢uz.-mart. HayK, JOLIEHT ) //, y
kadeapsl paguodusznku U HaHoTexHosoruit M.A. XKyxa y / s fé .
MOANHCE =
Kannunar ¢us.-mar. HayK, AOLEHT Kapeapbl »bo—
ONTOXJIEKTPOHUKHU B.II. TIpoxopos Iy 7
I[():l'{lll'itl,

Pabouas nporpamma aucuuminasl OOnmi Gu3ndecKuil NPakTUKYM YTBEPKICHA
Ha 3acellaHnuu Kapeapbl GU3NKU U HTHPOPMALIMOHHBIX CHCTEM

4 mas 2017 r, nporokon Nel6.

3aBenyromuii kadenpoit boraros H.M. e

PabGouass mnporpamma oOcyxneHa Ha 3acenanud kadeapsl QUMK U
UH(OPMAITMOHHBIX CUCTEM

npoTokos1 Ne 6 «4» mas 2017r.

3aBenyromuii kadeapoit (Beimyckatomei) boratos H.M. o

VYTBepkJieHa Ha 3acelaHuu  y4eOHO-METOJIUYECKOM  KOMHUCCHUU  (DU3UKO-
TEXHUYECKOTO (aKyIbTeTa

npotokos Ne 6 «04» mas 2017r. S—
[Ipeacenarens YMK ¢daxynbrera boraros H.M. e

PenienseHTsr:
[".®. KombiToB, OKTOp (hH3.-MaT. HAyK, 3aBeAyIOIMMi Kadeapoin pagnoPu3nKk u

HaHOTEeXHOJOTuH Gusnko-Trexuudeckoro paxymprera PI'BOY BO «KyoI'Y»

JL.P. T'puropssiH, kKauauaaT ¢us.-Mat. Hayk, reH. aupektop OO0 HIID «Me3on»



1 e v 32724 M3ydeHUsI TUCIUTLTMHBI (MOTYJIs1)
1.1 eab ocBoOeHUST TUCHUILTHHBI

VYyebnas nucuumivaa b1.B.15 «O0mmii pusnyeckuii mpakTUKyM» CTaBUT CBOCH IIEJIBIO
chopMUpOBATh y CTYACHTOB 0a30BbIe TEOPETHUECKHE 3HAaHUSA OO0 OCHOBHBIX SIBIICHUSX,
MOHATHUSAX, MOJICIISAX, 3aKOHAX U METOJaX MEXaHUKU, MOJCKYJISIPHON (DU3UKH, dJIEKTpUUYECTBA U
MarHeTu3Ma, ONTHUKHU, CIEIUATBHBIE BOMPOCHI aTOMHOW W sIEpHOW (PH3UKHU, a TaKXKe NaTh
HaBBIKH BBIIMTOJTHEHUS MTPAKTUYECKOTO BBHITTOJTHEHUS JIA0OPATOPHBIX PadoT.

1.2 3amauyy IMCHUILINHDI

— M3yYEHUE TEOPETHYECKUX OCHOB, IOHATUM, 3aKOHOB M METOAOB HCCIIECIOBaHUM
MEXaHUKH, MOJICKYIAPHOW (M3MKH, DJIEKTPUYECTBA W MAarHeTH3Ma, ONTHKH, CIEIHaIbHBIX
BOIIPOCOB ATOMHOM U si7iepHON QU3UKY;

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

— OBJIaJICHUE HaBbIKAMH M METOJaMH BBINOJIHEHUS JIAOOPaTOPHBIX PabOT 110 OCHOBHBIM
paszenaM MEXaHUKH, MOJIEKYJISIpHOH (U3MKH, 3JIEKTPUYECTBA W MAarHeTU3Ma, OITHKH,
CIEeIMaJIbHBIX BOIIPOCOB aTOMHOM U siIGpHON (pU3HKHY,

— IpUOOpeTeHne  yMEHHUs  MCIIONb30BaTh  3aKOHbl  (U3MKM  JUId  pellIeHus
€CTECTBEHHOHAYYHBIX U TEXHHUYECKUX 3a/1a4;

— npuoOpeTeHHe HaBBIKOB IOHUCKA [OIMOJIHUTEIBHOM HHGPOPMALUU IO MEXaHHKH,
MOJICKYJISIpHOW (DU3MKH, DJIEKTPUYECTBA M MAarHeTHU3Ma, ONTHKH, CIIEHUAIBHBIX BOIMPOCOB
aTOMHOH U sIepHON (DPU3HKH, CBI3aHHOM C UX UCTOPUEN M COBPEMEHHBIMH JJOCTHXKEHUSMH.

1.3  MecTo IMCHUNIHHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

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

14  TlepeuyeHb IUVIAHMPYEMbIX Pe3y/JbTATOB 00y4eHUs MO AUCUMILIMHE (MOAYJIIO0),
COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI

WN3ydyenne paHHOW y4yeOHOW AMCHUWIUIMHBI HampaBieHO Ha (OPMUPOBAHUE Y
00yJaroNMXCsl CIETYIONTUX KOMIIETESHITUHN |

No Nunexc Conepxanne B pesynbTare n3ydeHus: yaeOHON 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 | MCIOJIB30BAHUIO 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, npo¢ecCHOHANBHON | 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 HaBBbIKaMH
MOJYYHUTh yIpaBIICHAS HAYYHBIMU nuepa u

3




Ne Wnnexc Copnepxanue B pesynbraTe nzyuenus yaeOHON AUCIUILTHHBI
o | EOMmeT KOMIICTCHIIUH o0yuarormuecs J0JDKHBI
" | eHnun (mm e€ vactn) 3HATH yMeTh BJIA/IETh
OpraHHU3alOHHO- MaJIbIMH HAYYHBIMH | IPOCKTAMU U PYKOBOAUTEIS
yIpaBJICHYECKUE rpynmnamMu HAy4YHOU paboTOi | MalbIX HAYYHBIX
HaBBIKH IIPU padoTe B MaJbIX KOJUICKTUBOB | TPYII U
HAyYHBIX TPYIIIax U HPOCKTOB
JPYTUX MaJTbIX
KOJIICKTHBAX
VCIIOJIHUTENEH
3. |TIK-3 TOTOBHOCTBIO MPUHIUIEI pabOTHl | MPUMEHSTH Ha CHOCOOHOCTBIO
IPUMEHSTH HA MPAKTUKE | ¥ METOJIBI MPaKTUKE MOHUMATh
npodeccroHaIbHbIC IKCIUTyaTalUuH HPUHIMIBL Pa0OTHl | TIPHHIIUIIEL
3HAHMS TCOPUH H COBPEMEHHOI U METOJIbI paboThI n
METO/10B (hH3UUECKHX armaparypsl 1 IKCIUTyaTaIuH METO/IBI
HCCIEA0BAHUN o0opymoBaHUs COBPEMEHHOU SKCILTyaTaluu
anmnaparypsl 1 COBpPEMEHHOM
000pyIOBaHUS anmaparypsl 1
000pyIOBaHUs
2 CTpyKTypa U coaepKaHue IUCHUILTHHbBI
2.1  PacnpenesieHne TPYI0EMKOCTH THCHMILIMHBI 10 BUIaM padoT
OOmast Tpymo€MKOCTh ITUCHMIUIMHBI coctaBiusier 15 3au.en. (540 wacoB), wux
pacnpeziesieHue Mo BuaaM paboT IpeCTaBIeHO B TaOIuIle:
§ Beero CemecTpbl
Bun yuebnoit paboTbl 4aCOB 4achl)
1 2 3 4 5)
KonTakTHas pabora, B TOM 4yHcJI€:
AyIuTOpHBIE 3aHATHS (BCEro): 352 72 72 72 64 72
3aHsTHS JEKIMOHHOIO THIIA - - - - - -
JlaGopaTopHble 3aHATHUS 352 72 72 72 64 72
3aHATHSI CEMUHAPCKOTO TUIA (CEMUHAPBI,
MIPAKTUYECKHE 3aHSTHSI) i ) ) i ) )
WNnas koHTakTHasA padora:
KoHTponb caMocTosTeNbHON paboThI 20 4 4 4 4 4
(KCP)
ITpomexyrounas atrectanus (MKP) 1 0,2 0,2 0,2 0,2 0,2
CamocrosiTesibHasi paboTa, B TOM
yucie:
[TonroroBka Kk 3amuTe J1abOpaTOPHBIX 167 318 318 318 | 398 318
pabot
KoHTpoJb:
IToaroroBka K 3K3amMeHy - - - - - -
qac. 540 108 108 108 108 108
O6masn B TOM YHCJe
TPY/10eMKOCT KOHTAKTHAA 373 76,2 76,2 76,2 68,2 76,2
padora
3ay. ell. 15 3 3 3 3 3




2.2  CTpyKTypa AMCUUILIUH

Pacrnipenenenne Bu10B ya4eOHOM paOOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIHUILTUHBL.
Pasnensl qucnuiuiMbel (MexaHuKa), u3ydaemoie B 1 cemectpe (01 cmyoenmos ODO).

KonmuectBo yacoB

Ne| HaumenoBanue pasnesnoB (Tem) AyauTopHas BreayuTopras
Bcero pabota pabora
J 113 JIP CPC
1 2 3 4 5 6 7
N3mepenue mIoTHOCTH MaJIbIX Tell
1 MIPaBUIILHON T€OMETPUYECKOIN 5,6 - - 4 1,6
dbopmbl
9 Onpenenenue CKOPOCTH 3BYyKa 36 i i 9 16
METOJIOM CTOSYEH BOJIHBI
3 Ornpezenenue IJIMH KOMETHBIX 5.6 ) ) 4 16
XBOCTOB
OmnpeneneHre MOMEHTA HHEPLIUU
4 TEJI METOJIOM KPYTHIIbHBIX 5,6 - - 4 1,6
KosebaHuit
N3mepenne yckopeHus
5 | cBoOOAHOrO MageHus C IIOMOIIBIO 5,6 - - 4 1,6
MaluHbl ATBy1a
5 IIpoBepka 3aKoHa COXpaHCHHS 5.6 i i 4 16
UMITYJIbCa
OmnpeneneHne CKOPOCTH MOJIEeTa
7 | IyJIu ¢ IOMOIUBIO KPYTHJIBHOIO 5,6 - - 4 1,6
0aJUIMCTHYECKOTO MasITHUKA
5 Omnpenenenue ko3 duueHTa 5.6 i i 4 16
TPEHUS KaueHUs
9 Uccnenosanue K.I1.JI. moTopa ¢ 5.6 ) ) 4 16
MTOMOIIIBIO JICHTOYHOTO TOPMO3a
10 OO6OpOTHBIN MasITHUK 5,6 - - 4 1,6
OrnpezenieHne riIaBHBIX MOMEHTOB
11 MHEPLUHU CTAIBHOTO 5,6 - - 4 1,6
napasuieNienumnena
12 Mastauk Maxkcsemia 5,6 - - 4 1,6
13 Mastauk O6epOeka 5,6 - - 4 1,6
14 MexaHnyeckuil rucTepe3uc 3,6 - - 2 1,6
15 | Onpenenenue XECTKOCTH MPY>KUH 5,6 - - 4 1,6
16 3aryxarormue KoixeOaHus 5,6 - - 4 1,6
17 3akoHbl cToNKHOBeHMH. [TpoBepka 5.6 ) ) 4 1.6
3aKOHA COXPaHEHUS UMITYJIbCa
18| Onmnpenenenne moayis FOnHra 5,6 - - 4 1,6
19 Cas3aHHbBIe KOICOaHU 5.6 i i 5 16
JBYX MasiTHUKOB
20 Ornpenenenue KECTKOCTU 3.4 ) ) 5 14
MPYKUHBI TpadUIeCKUM ciocoObom
Hmozo no oucuyunaune: 103,8 - - 72 31,8




Pacnpenenenue Bu10B ydeOHON pabOTHI M UX TPYJOEMKOCTHU IO pa3JieaM JAUCIUILTUHBIL.
Pasgensl aucnuiuivHbl (MOJIEKyssipHas (Gu3MKa), U3ydaeMmbie BO 2 cemectpe (01 cmyodenmos

0D0).
KomnnyectBo yacos
Ne HaunmenoBanue pa3znenon AyAHTOpHS BreayuropHas
Bcero paborta pabora
113 JIP CPC
1 2 3 5 6 7
1 H3mepenune aTMochepHOro 3 i 6 5
JIaBJICHUS
2 | OnpenencHue BIaXHOCTH BO3IyXa 9 - 6 3
Omnpenenenue KodppuueHTa
BHYTPEHHETO TPEHUS, CpEeIHEN
3 JUTMHBI CBOOOJTHOTO mpodera u 10,8 - 8 2,8
3¢ (HEeKTUBHOTO AHaMeTpa MOJICKYI
BO3/yXa
4 Ornpenenenue OTHOHIGHI/DE 11 i 8 3
YIETBHBIX TETUIOEMKOCTEH
Onpenenenue KodphuueHTa
S |BHYTPEHHETO TPEHHSI KHUIKOCTH IO 9 - 6 3
merony Crokca.
5 W3mepenune Gpusndeckux 9 i 5 3
XapaKTEPUCTHK BOIBI
7 Onpenenenre KodppuIueHTa 9 i 5 3
MTOBEPXHOCTHOTO HATSKEHUS BOJIBI
8 |Onpenenenue paguyca Kanuuisgpa 11 - 8 3
Ompenenenue TeMIepaTypHOTro
9 KodQpUIHeHTa THHEHHOTO 9 - 6 3
pacIMpeHus MeTasuia
10 Onpenenenue ko3 duimenra 9 i 6 3
TEIUIONPOBOAHOCTH TBEP/IBIX TEI
11 OrmpesienieHne TermI0eMKOCTH 9 i 5 3
MeTajuia
Hmozo no oucuyunaune: 103,8 - 72 31,8

Pacrnipenenennie BuoB yueOHOI pabOThI U UX TPYJOEMKOCTHU O pa3fiesiaM AUCIUILTHHBL.
Pasznmenbl  AuCHMIUIMHBL  (3JEKTPUYECTBO M MarHeTH3M), H3ydaemble B 3 cemectpe (0

cmyoenmos ODO):
KonngectBo yacoB
No HanmenoBanme pasnenos (Tem) Ayautoptasi BHeayHTopHas
Bcero| paborta pabora
J | 113 | JIP CPC
1 2 3 14| 5 6 7
1 Pabora ¢ ocummnorpagom 7 -1 - 5 2




N3MepeHune 3JIeKTpUYECKOro COPOTUBIIEHUS C
HOMOIILI0 MOCTa YUTCTOHA
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N3mepenne ropu30HTAILHON COCTaBIISAIOIIEH
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7
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Hmozo no oucuyuniune:

103,8

72

31,8

Pacripenenenne BuI0B yaeOHOM paOOThI M UX TPYJOSMKOCTH IO pa3fiesiaM JUCIHILTAHBL.
Paszenbl quctuminasl (OnTHKa), n3ydaembie B 4 cemectpe (0s cmyodenmos O@O):

KomnyecTBo yacos

AynuropHas BHeaynuTopHas
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
KHUJIKAX ONTHYECKUX CPE.
2 N3yuenne 3akoHOB hoTOdPdexTa 7 |- - 4 3
3 IIposepka 3akona Maimtoca. M3ydeHnue BpaleHus 7 1] - 4 3
IUIOCKOCTH TOJIIPU3aLMU
4 N3ydenue 3putenbHON TpyObl U MUKPOCKOTA 6 |-| - 4 2
5 OnpezneneHne KOHIEHTPALUN pacTBOpa 6 | -1 - 4 5
HOJISIPUMETPOM
6 N3ydenue siBneHus rudpakuuu 7 |- - 4 3
7 HccnenoBanne 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 hoTOdPdeKTa - - 4 2
11 Omnpenenenne MperoMISIONIEro yria OUunpu3Msl 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 HeroToHa
15 CpaBHenue nu(PaKkIHOHHOTO U JUCIIEPCHOHHOTO o 4 3
CIICKTPOB
16 H3MeHeHne CKOpPOCTH CBETa 6 |-]| - 4 2
Hmozo no oucuyunaune: 103,8 - 64 39,8

Pacripesienienre BUIOB yueOHOM pabOThI M MX TPYIOEMKOCTH IO Pa3jeiaM IUCIHILUTHHBL.
Pasiensl AUCHMIUIMHBL (CIIEIHAIbHBIE BOIPOCHI aTOMHOM M sSAEPHON (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 JIEKTPOHA 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 cepuanbHbIX 3aKOHOMEPHOCTEH B CIIEKTPE T N 5 5
aToma BOJIOpo/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-GU3NIECKUX U3MEPEHUAX | 6 | - | - 4 2
9 N3ydenue razopa3psgHOro CYeTUYHKA 6 | - | - 4 2
10 N3yueHnne CUMHTUIUISIIIMOHHOTO JIETEKTOpa 7 - - 5 2
11 Onpenenenre akTUBHOCTH UCTOYHUKA 7 |- - 5 2
12 W3yueHne CHUHTHIUIAIIMOHHOTO TaMMa- T 5 )

CIIEKTpOMETpa
13 N3yueHue pacrnpocTpaHeHHs OeTa-u3TydeHus B T 5 5
HEKOTOPBIX MaTepuaiax U B BO31yXe
14 N3yuenue yrioBoro pacnpeuneneHI/m KOCMMYECKHX | - | | 5 5
Tyden
15 Jlo3uMeTpudecKre BETUYUHBI U UX U3MEPEHUs 7 5 2
Hmozo no oucuyunnune: 103,8| - | - 72 31,8

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

3aHATHS JIEKIIMOHHOT'O THIIA - HE TIPEyCMOTPEHBI.
2.3.2 3aHATHS CEMHMHAPCKOIr0 THIA

3aHATHS] CEMUHAPCKOTO TUIIA - HE MTPEyCMOTPEHBI.




2.3.3 JlaGopaTopHble 3aHATUS

HaumeHnoBaHue pa3jenioB AMCHUIUIMHBI (MEXaHUKa), 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 MaTepUaIbHOU MIOMOIIbIO MAIIWHbBI ATBY/IA. "1abopaTopHOit
TOYKH OOOpPOTHBII MaSTHUK. paboThI
Uccnenopanune K.ILJZ[. MoTropa ¢ NOMOIIBIO
JICHTOYHOI'O TOpMO3a. OTtueT 3aIuTa
2 | 3akonsl coxpanenus | [I[poBepka 3aKk0HA COXpaHEHHS HMITYJIbCA. nabopaTtopHoi
3akoHbl  cronKHOBeHuH. I[IpoBepka  3akoHa paboThl
COXpaHEHHUSI UMITYJIbCA.
OnpeneneHue TJIABHBIX MOMEHTOB — HMHEPIIHH
Otyer u 3ammTa
HennepuuaapHple | CTAIBHOIO MapajieienuIesa. .
4 nabopaTopHOI
cuctemsl orcuera | Maarauk Makcseria.
paboTsl
Mastauk O6epOeka.
Kunemartuka Onpenenenre CKOpOCTH  monera nyiaun ¢ | OTyer u 3ammTa
5 aOCOJIFOTHO MOMOIIbI0  KPYTUJIBHOTO  OaUIMCTUYECKOTO | J1ab0opaTOpHOM
TBEPAOTO Telia MasiTHUKA. paboThI
JnHamuka Otuer u 3ammTa
OmnpeneneHre MOMEHTOB MHEPIIUU TBEPBIX TET C .
6 abCoTI0THO . nabopaTtopHoOi
MTOMOIIBIO KPYTHIIBHBIX KOJICOAHUH.
TBEPJIOTO Teja paboTsl
M3mepenne TUIOTHOCTH MAJBIX TE MPABHIILHOM
TreOMETPUUYECKON POPMBL.
OmnpeneneHne JUIMH KOMETHBIX XBOCTOB.
OcHoBbl Mexanuku | Onpenenenue KodPpPUIMeHTa TPEHUS KaueHusl. 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 KoneOaHusl.
paboTbI

Casi3aHHBIC KOJIEOAHUS TBYX MAasITHUKOB.

HanmeHnoBanue pa3fenoB AUCIUIUIMHBI (MOJEKyJspHas (U3HKa), W3y4aeMbIX BO 2
cemectpe (0151 cmyodenmos ODO):.




HanmenoBaunue
paszaena

HaumenoBanue 1ab0paTopHBIX paboT

®dopma
TEKYILEro
KOHTPOJISI

2

3

4

Uneanpubii
ras

Onpenenenue YHUBEPCAIbHON ra3oBoit
nocTossHHOM. IIpoBepka 3akoHa bouisa-Mapuorra.
Omnpenenenre HEM3BECTHOTO 00bEMa COCya.
N3mepenue atMmoc(hepHOTo 1aBiICHUS.
Onpenenenue aTMocepHoro JIaBJICHUS,
ucnoap3yss 3akoH  boina-Mapuorra u  U-
00pa3Hyro TpyOKy.

Onpenenenue BIaXHOCTH BO3/1yXa.

OrmpeneneHne BIIAXKHOCTH BO3JyXa B KOMHATe,
M3Mepsis AaBJIEHUE HACBIIIEHHOT O napa.

Otyer U 3ammra
nabopaTopHOI
paboThl

SBneHusa
nepeHoca
B rasax

OnpezaeneHye TEMIONPOBOIHOCTH BO31yXa.
Onpenenenne  Kod(pQUIMEHTA  BHYTPEHHETO
TpEeHus, CpeAHel UIMHBI cBOOOAHOro mpolera u
3 PEKTUBHOTO TUAMETpa MOJIEKYJT BO3/IyXa.
OnpezneneHue napaMeTpoB MOJIEKYJI, BXOASIINX B
cocTaB BO31yxa, ucnosb3ysa ¢opmyny Ilyazeiins
JUld TIpoliecca TNPOXOXKACHUS BO3Jyxa 4epes
TOHKUU KanuJuisip.

OnpezaeneHue BA3KOCTH BO3JlyXa M0 €ro TEUEHUIO
B KaIluJuispe.

W3yueHne JlaMHHapHOIO M|
TEUYEHHUs rasa.

TypOYJIEHTHOTO

Otyer u 3anuTa
nabopaTopHO
paboThI

TepMmoauHamuka

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

Onpeznenenue nokasarens aanadaTel N0 CKOPOCTH
3BYKa IIPH pa3HbIX TEMIEpaTypax.

Onpenenenue TemneparypHoro ko3¢ duiuenra
JTaBJICHHUS. Haxoxnenue MOIIIHOCTH,
TEIUIOEMKOCTH u KIIJ HarpesaTensl.
OrnpesiesieHne TeTI0EMKOCTH BOJIBI.

OTHOILLICHUA YACIBbHBIX

OtyeT u 3anuTa
nabopaTopHOI
paboThI

PeanbHbIC T35,
JKUIKOCTH U
TBEpJIbIC TETA
PeanbHbie razsl,
JKUIKOCTH U
TBEpPJBIE TETA

Onpenenenve ko3¢ ¢UIMEHTa  BHYTPEHHETO
TpeHUsl )KUAKoCcTH 1o Merony CTokca.
Beruucnenue korgpuirieHTa BHyTpEHHETO TPEHUS
TIIMIEpUHA, U3MEPSAsS CKOPOCTh MAJCHUS B HEM
CBUHIIOBOTO LIIApUKA.

W3mepenne QU3NYECKUX XapaKTEPUCTUK BOIbI
HaxoxxneHue yaenbHOM TEIUIOTHI  MCMAPEHUs
BOJIBI.

N3mepenune GpU3HMUECKUX XapaKTEepUCTUK BOJIBI.
HccnenoBanue TMOBEPXHOCTHOTO HATSDKEHUS U
BSI3KOCTH BOJIbI B IMANIa30HE TEMIIEPATYP.
Onpenenenne Kod(hPUIMEHTA MOBEPXHOCTHOTO
HaTSDKEHUS BOBI.

Onpenenenne Kod(DPUIIMEHTA MOBEPXHOCTHOTO
HaTsDKEHHMsT BOJABI METOJaMHM OTphIBa Kaluld |
ITPOBOJIOYHOM IMETJIH.

Ortyer U 3ammra
nabopaTtopHoOit
paboThI
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Onpeznenenue paanyca Kamuusipa.

Onpenencuue pamuyca Karmujuisipa c
ucrnionb3oBanueM  popmyner  [lyazeins  mois
NPOTEKAHUS KUIKOCTH 110 KaMUISIPY.
Onpeznenenue TemreparypHoro kol duimenTa
JMHEWHOTO PACIIMPCHUS METAJLIA.

Onpenencuue KoddurmeHTa JUHEHHOTO
paciipeHus  aJlOMHHHEBOrO,  MEIHOIO U
JKEJIE3HOTO CTEP)KHEH B JUara3oHe TeMIlepaTyp
20-100 °C.

Omnpenenenne K03(pPUIMEHTA TEIIIOMPOBOTHOCTH
TBEPJIBIX TEJ.

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

CBolicTBa TBEpIOTO TENA.

OnpeneneHHe TCIINIIOEMKOCTH n TCIIJIOTHI
IIJ1aBJICHHA METaJJIa.

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

CBoiicTBa TBEPAOTO TENA.
Ornpenenenre TEIIONPOBOJAHOCTA METANIOB U
JUDJICKTPHUKOB.

HauMeHnoBanue pa3enoB TUCHUIUIMHBI (SJIEKTPUYECTBO M MAarHETH3M), U3y4aeMbIX B 3
cemectpe (015 cmyoenmos ODO):.

®opma
Haumenosanue
No HaumeHnoBaHue 1a60paToOpHBIX paboT TEKYIEro
paszzena (Tembl)
KOHTPOJIS
1 2 3 4
Otuer u 3anuTa
Pabota ¢ ocrmunorpagom. .
1 DIIeKTpOCTaTUKA nabopatopHoit
OKBUMOTEHIIUAIbHBIE TTOBEPXHOCTH.
paboTHI
. OTueT u 3almra
ITocTostHHBIN ConpoTuBiIeHNE METAIIIOB. .
2 . . nmabopaTopHOH
AIIEKTPUUYECKUH TOK |M3MepeHune GOIbIINX COMPOTHUBICHUH.
paboTsl
CranmonapHoe . .| Otuer u 3amura
W3mepeHne  TOPU3OHTAIBHOM  COCTaBIISAIOMICH .
3 | MarHuTHOE IoJyie B nabopaTopHOIH
MarHUTHOTO TOJS 3eMITH.
BaKyyMe paboTHI
Otyer u 3anuTa
DneKTpOMarHuTHas .
4 W3mepenne HHIYKTUBHOCTH KATYIIKH. nabopaTopHOI
WHTYKITHS
paboTsl
DIIEKTPUYECKOE T0JIE Ortuer u 3anuTa
H3mepeHne dSIEKTPUYIECKOTO COMPOTHBICHUS C .
5 B BELIECTBE. nabopaTtopHoit
ITOMOIIIBIO MOCTa Y UTCTOHA.
JdneKTpuKu paboThI
MarauTtHoe 1noJje B . Oruer u 3amuTa
6 W3mepeHne MarHuTHOW MPOHHUIIAEMOCTH TOpa.

BCIIICCTBC.

nabopaTopHOI
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MarueTuku paboThI
ONeKTpOMarHuTHbIE
Otyer u 3anuTa
KoJIeOaHusl. ConpoTuBieHHUE NEKTPOJIUTOB. .
7 . naboparopHoit
[TepemenHbIit MoHoCTb B LIeNH NEPEMEHHOT'0 TOKA. 5
. ab0TbI
JJIEKTPUUECKUI TOK P
VYpaBHeHus
. . Otyer U 3ammra
Makcgena. N3mepenue IEKTPUUYECKON EéMKOCTH .
8 nabopaTropHoOit
DNEeKTPOMarHUTHbIE [KOHJIEHCATOpa C OMOIIbI0 MocTa COTTH. 5
a0O0ThI
BOJIHBI P
W3mepeHnue  BOJIBT-aMIIEPHBIX  XapaKTEPUCTHK
[Ipupona HocuTenew |IM0I0B. Otyer U 3ammra
9 | rToka. KontaktHbele |MI3MepeHue  BOJbT-aMIEpPHBIX  XapaKTEPUCTHUK| J1aOOpaTOpHOM
SIBJICHUSI TPaH3UCTOPOB. paboThI
DJIEMEHTBHI JIEKTPUUECKOU LIETIH.
HanmeHnoBanue pa3zeiioB AMCHUIUIMHBI (OnTHKA), u3y4daeMbix B 4 cemectpe (05
cmyoenmos ODO):
®opma
Haumenosanue
Ne HaumenoBaHue 1a60paTopHBIX paboT TEKYIIETOo
pasznena
KOHTPOJIS
1 2 3 4
[IpoBepka 3akoHa Mantoca. M3yduenue BpaieHus
IJIOCKOCTH MOJISIPU3ALINH. Oruer u 3amuTa
1 | [Nonspuzauus ceera |OmnpeneneHue KOHIICHTPALUU pactBopa| Jab0opaTOpPHOM
HOJIIPUMETPOM. paboThI
IIpoBepka 3akona bprocrepa.
OmnpeneneHue MPeTOMIISIONIETO yria OUIPU3MBI
Otuer u 3amuTa
Untepdepenus | Dpenens. .
2 nabopaTopHoii
cBeTa Onpenenenue paauyca KpUBHM3HBI JIMH3BI C 5
a0O0ThI
romoInbko kKozier Herotona. P
N3y4yeHne 3aKOHOB TEIUIOBOTO U3ITY4ECHHUS. Otuer u 3amura
3 | KsanToBas ontuka |M3y4yeHue 3akoHOB GpoTodddexra. nabopaTopHOI
W3MeHeHne CKOpOCTH CBETA. paboTHI
N3yuenue sBneHust AMPpakiuu. Otuer u 3amuTa
4 | Hudpaxuus ceera |CpaBHeHHE TUGPAKIMOHHOTO U JAUCIIEPCHOHHOrO| JabopaTopHOM
CIIEKTPOB. paboThI
Omnpenenenne nokasaresus NPeIOMIIEHUS TBEPIBIX
Y J)KUJIKUX ONITUYECKUX CPe/l.
. Otyer u 3anuTa
['eomerpuueckast |M3ydeHue 3puTeNbHONM TPYyObl U MUKPOCKOIIA. .
5 nabopaTopHOI
OTTHKA HccnenoBanne ONTHYECKUX CUCTEM. 5
. a0O0ThI
UccnenoBanme  morpemHocTed  ONTHYECKHX P
CHCTEM.
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Hucnepcus cBera

CpaBHeHue TuGPaAKIIMOHHOTO U JAWCIIEPCHOHHOTO
CIIEKTPOB.

Cnexrpodoromerp OM-56.
XapaKTEPUCTHKHU CTEKOJ.
[TpoBepka 3akona JlambepTa.

OnTuueckue

Otyer U 3ammTa
nmabopaTopHOH
paboThl

HaumenoBanue pasznenoB AUCHUIUIMHBI (CHELUAIbHBIE BOMPOCHI aTOMHOM W sIEpHOM
¢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 A p paboThI
[Inanerapuas Otuer u 3amuTa
P Atomubie monenu JIx. Tomcona u O. Pesepdopna. .
2 MOJIeJNIb aToMa nabopaTopHOH
OneiT @panka u ['epua.
Pezepdopna—bopa paboThI
YpaBHeHus N
IIpemmrepa i N3yuenune cepuanbHbIX 3aKoOHOMepHOCcTed  B|OTdeT u 3ammra
3 p P CIIEKTpE aToMa BOAOPO/Ia. nabopatopHoit
KBAHTOBasi TEOPHS
CrnekTtp atoma Bogopoaa. Atom bopa. paboThI
aToMa BOJIOpoja
OTueT ¥ 3almura
MHOro31eKTpOHHbBIE o
4 ATOMbL N3yuenue criektpa aroma HaTpHsl. nabopaTropHoOit
paboThI
Onrtuueckue Otyer u 3anuTa
5 KBaHTOBBIE W3ydeHne HEOH-TeMEeBOTO Jia3epa. nabopaTtopHoit
TeHEPaTOPBI paboThI
OTueT H 3aImura
6 | PammoakTuBHOCTH |OmpereiieHne akTHBHOCTH HCTOYHUKA. naboparopHoOit
palboThI
BaanmoseiicTeie [1LOTPEIIHOCTH npu AIepHO-PUZHUECKUX Orer it saturta
SIAEPHOTO HN3MCPCHUAX. = o
7 nabopaTopHOH
W3IIy4E€HUS C N3yuenune razopa3psgHOTO CUETUUKA. paboThI
BCIICCTBOM N3ydenne CUUHTUILISIIIUOHHOTO JIETEKTOpa.
Nzyuenue CIUHTUJUISIITAOHHOTO ramma-
DKCMEPUMEHTHI B OtueT # 3ammura
CIIEKTPOMETpA. .
8 (bu3HKe BBICOKUX " 5 nmabopatopHoit
SHepruii 3y4eHUE PACHPOCTpPAHEHUSI OeTa-u3aydyeHus B PaGOTHI
HEKOTOPBIX MaTepHUaiax U B BO3JYyXE.
CoBpeMeHHbIE
acTpodusznueckue
W3ydeHnue yrimoBoro pacmpeneneHus kocMuueckux| OTyuer u 3ammura
MIPEACTABJICHHUS. N .
9 Ty4en. nmabopatopHoit
OTKpBITBIE BOIIPOCHI
Jlo3uMeTpruyecKkrue BETMYUHBI M X U3MEPEHHUS. 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 JUCHUIIHHE (MOAYJIIO)

13



[TepeueHn yaeOHO-METOANMYECKOTO 00SCTICUCHUS JUCIIUILTAHBI

Ne Bun CPC o
110 BBIMIOJTHEHUIO CAMOCTOSITEILHON pabOThI

[TpopaboTka .
1 | reoperuueckoro Metonuyeckue peKOMEHJAlMU [0 OpraHu3alldd CaMOCTOSITENIbHOMN
pabotsl ctynentoB, ®I'BOY BO «Ky6I'V», 2012. - 33 c.
MaTepuaia
1. bymenesa }0.1. Kak npaBuibHO HanmucaTh pedepar, KypcoBYIO U JTU-
IUIOMHYIO paboTel: YdeOHoe mocobue it OakamaBpoB [DIEKTPOHHBIN
pecypc]: yueb. mocobue — DnexTpoH. naH. — M.: JlamkoB u K, 2016. —
140 c.
5 Pedbepar https://e.lanbook.com/book/93331.

2. KysnenoB W.H. Pedeparsl, KypcoBble U JUIUIOMHBIE pPaOOTHI.
MeTtouka MOATOTOBKH U OQOpMIICHHS [DIIEKTPOHHBIN pecypc]: y4el.
nocobue — DnekTpoH. naH. — M.: [lamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.

[logroroBka | Beuterxanuna A.O. JlenoBble U Hay4dHbIE MPE3EHTALMM [DIEKTPOHHBIN
3 npe3eHTalMu | pecypc]: yueOHoe mocodue — DieKTpoH. fAad. — M., bepmun: Jupekt-
0 TeEME Memma, 2016. — 115 c.

pedepara http://biblioclub.ru/index.php?page=book_view red&book id=446660.

VY4eOHO-METOIMYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs M3
YHCIIa MHBAIK/IOB U JIMI C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3710poBbst (OB3) npenocTasistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 3I0POBbS M BOCHPUSATHS HH()OPMAIIIH:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

—B TIeYaTHOM (popmMe yBearmueHHBIM mpudToMm,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA,

JIist AL ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOT O IOKYMEHTA,

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

3 Oo0pa3oBarte/ibHbIE TEXHOJIOTHH

[Tpu peanuzanuu y4eOHOI paOOThl MO OCBOEHHUIO TUCHUIUIMHBI «OO0mmil puandeckuit
HPAaKTUKYM» HCIIOJIb3YIOTCSl COBpEMEHHBIE 00pa3oBaTeIbHbIe TEXHOJIOTUU:

— UH(OPMAIIMOHHO-KOMMYHHMKAIIMOHHbIE TEXHOJIOTHH;

— npoGsieMHOe 00y4eHue.

JlabopaTopHble 3aHATHS TPOBOJATCS B CHEIHAJIM3UPOBAHHBIX JabopaTopusx Ha
71a00paTOPHBIX YCTAHOBKAX MHIMBHUIYaJIbHO WM TPYIIIAMU CTYIACHTOB U3 2 YEJIOBEK.

O¢pdexkTuBHOCTE y4eOHOM JEATETBHOCTH CTYJACHTOB OLIEHUBAEeTCs 1O OaJNIbHO-
PETHHIOBOM cHcTEMe.

B yuebGHOM mporiecce UCTIONB3YIOTCS CIEAYIOIINE AKTHUBHbIE H HHTePaKTHBHbIE (op-
MbI TIPOBEJICHUSI 3aHATHHN: JHCKYCCHS, MOUCKOBas Oecena, TBOpueckue HMHCTpyMeHThl TPU3,
pa300p KOHKPETHBIX CUTyallui, paboTa B MaJIbIX FpyMax.

JUig M ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 310POBbsI IIPELYCMOTPEHA OpraHU3alusd
KOHCYJIbTAIlMH ¢ UCIIOJIb30BaHUEM 3JIEKTPOHHOM 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 CPeCTBA A/ TEKYLIero KOHTPOJISA YCIIeBAaeMOCTH M ITPOMEKYTOYHOMH
aTTecTaluu
4.1  ®oHAa OLIEHOYHBIX CPEACTB /s NPOBE/ICHUSI TEKYIIero KOHTPOJIs
Mexanuka
duznyeckue BEJINYUHBI U UX n3MepeHus. CUCTEMbI €IUHULL.
Onpenenure npupoay 3ByKa.
Urto Takoe BbICOTA 3BYKa?
Yro takoe uHTephepeHus U Audpaxius BoiaH?
Yro Takoe cTosiuKe BOJIHbI?
Kakue cucremMel 0TCueTa M CUCTEMBI KOOPAUHAT BbI 3HaeTE?
. Onucanue JBUKEHUS MaTEpPUAIbHOM TOYKM B BEKTOPHOM M KOOPIMHATHOMU
¢dopme. Bekrop mnepememenus. CkopocTb. YckopeHue. PasnokeHue BekTOpa IOJIHOIO
YCKOpPEHUS Ha HOPMAJIbHOE U TAaHT'€HLIUAJIbHOE.

NoohkrwhE

8. Uro Takoe MpOJOJIbHBIE W IOINEPEeYHbIe BOJHBI, aMIUINTYyHa, (a3a U CKOPOCTbH
pacnpocTpaHeHus BOJIHBI?

9. Yto Takoe BEKTOPHI YIIIOBOI CKOPOCTU U YIJIOBOTO YCKOPEHUS?

10.  Yro Takoe MrHOBEHHASI OCh BpAICHUS?

11. Onpenenure cuny CTokca.

12.  Yro Takoe 1000BOE COMPOTHBIICHUE U MMOAbEMHAs CUIa?

13. Y10 Takoe BA3KOCTb XUIKOCTU?

14. JaiiTe onpeneneHue JIaMUHAPHOTO U TYPOYJIEHTHOTO TEYCHUSI.

15. Yro Takoe unciio Pelinonpaca?

16.  CdopmynupyiiTe IPUHIMIT OTHOCUTEILHOCTH [ anuest.

17.  TlpuynHa MOCTOSIHCTBA CKOPOCTH CBETA.

18.  Ompenpenute cnencTBue U3 npeodpazoanuii JlopeHma.

19.  OrtHocuTensHOCTh OJHOBpeMeHHOCTH. J[muHa ABMKylIerocs Tena. Temm xona
JIBUKYHIMXCS yacoB. C105K€HUE CKOPOCTEH.

20.  Cdopmynupyiite 3akonbl bepnym.

21.  CBoiicTBa XUAKOCTEH M Ta30B. 3aKOHBI THAPOCTATHKH. CTallMOHAPHOE JBMKEHUE
KUJKOCTU. Y paBHEHHE HEPA3PHIBHOCTH.

22. Cunel u B3auMoaelcTBus. YeTslpe THIa B3aUMOAECUCTBUN M UX CPaBHUTENIbHAS
XapaKTePUCTHKA.

23.  Cdopmynupyiite 3akoHbl Hpr0TOHA.

24.  Jlepopmamus CIUIOIIHBIX cpeld. YmOpyras M oOcTaTodHas Jedopmanus.
KonuuectBennas xapakrepuctuka aepopmanuii. 3akon ['yka, moayns FOHra. OHeprus ynpyrux
nedopmaruii.

25. HewnepumanbHBlE  BpallalolIfecs CHUCTeMBI  KoopawHaT.  Kopuommcoo
yckopeHnue. Cuiibl HHEpLUHU BO Bpallaroleiics cucteMe koopauHaT. HemHepruaneHasi cuctema
KOOPJIMHAT, CBSI3aHHAsI C TIOBEPXHOCTHIO 3EMIIH.

26.  MomeHT ummynbca. MOMEHT CUIbI. Y paBHEHUE MOMEHTOB.

27. MoMeHT cuilbl, IEUCTBYIONIEH Ha cuctemy. LleHTp macc. YpaBHEHHE MOMEHTOB
JUISl CACTEMBI MaT€pUAIbHBIX TOYEK.

28.  2.0mnpeneneHue HEMHEPIUAIBHBIX cucTteM. CHiibl wHepIuu. HewHeprmaibHbIE

CUCTEMBI, ABWXKYILIHECS NPAMOJIMHEMHO. HeBecomocTs. I'paBUTallMOHHAs U MHEpPTHAs MAacChl.
IIpuHIUIT SKBUBAJIEHTHOCTH.

29.  3aryxatomue Konebanus. Jlorapupmuueckuit 1eKpeMeHT 3aTyXaHusl.

30. Cucrema MatepruanbHbIX TOYeK. VIMITynbCc cucteMbl. MOMEHT UMITYJIbCA.

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

32.  CnoxeHue NepHeHIUKYIApHBIX Kosebanuit. durypsl Jlnccaxy.

33.  Bekropnas muarpamma. [IpencraBienue kojaeOaHUil B KOMIUIEKCHOM (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 COXpPaHEHUs. 3aKOHBI COXPAHEHUS YHEPTHUH,
UMITYJIbCa 1 MOMEHTA UMITYJIbCA B HEPENSTUBUCTCKOM Cllydae.

37.  MaremaTnueckuil 1 (pU3NIECKUN MAsITHUKH.

38.  OOmme cBemeHUs O KoJeOaHUAX. YPpaBHEHHS TapMOHHUYECKHUX KOJEOAHHH.
["apMoHMUYECKUN OCIHIUIATOP. DHEPTUS KOJIeOaHUH.

39. CooTHollIeHHE MeXAy Maccol u sHeprued. CBsA3b 3aKOHOB C CHMMETpPHUEH
IIPOCTPAHCTBA U BPEMEHHU.

40.  3akoH BceMUpPHOro TAroTeHus. ['paBurannoHHas sueprus. 3akonsl Kemepa.

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

42.  JIBmkeHWe Tena, 3aKpeIUICHHOro B Touke. ['mpockombl. ['mpockomuueckuit

s¢dexr. [Ipeneccus 1 HyTanus OCH THPOCKOIIA.
43.  BrBeaute ypaBHeHuEe Mermiepckoro.

44,  BeBegute dhopmyny LlnoakoBckoro.

45.  OOmmue CBeACHUS O PENSTHBUCTCKOM ABIDKEHHS Tell epeMeHHON Macchl. O0mas
XapaKTepUCTHKA Pa3IMYHbIX BUJOB PEAKTUBHBIX JBUTaTEIICH.

46.  AHaJIOTW MOCTYNATEIbHOTO M BPAIATEIHLHOTO JIBHKCHHUS.

47.  Kunetnueckas 5Heprus Bpallarollerocs Teepaoro tesna. Pabora u MOUIHOCTH BO
BpalllaTeJIbHOM JIBH)KEHUU.

48.  VYpaBHeHue JBUXKEHUs TBepaoro tena. Ilonarue o TeHzope mHepuuu. [naBHBIE
OCH ¥ TJIaBHBIE MOMEHTHI HHEPIIHH.

49.  BomyxneHnsle konebanus Ilepexoasblii pexxum. AMiudtygHas U (azoBas

pe3oHaHCHBIE KpuBbIe. J[0OpOTHOCTS.
50.Bpruncienrie MOMEHTa HHEPIIMA OTHOCUTENIBHO ocH. Teopema ['toiirenca — IlreitHepa

MonekynsipHas ¢pusnka

1. Onumure DpoCcTEIyI0 MOJIENb BEIIECTBA — UICAJIbHBIH Ia3.

2. Kakue ynpoienus aenanuch pu BbIBoJie 6apoMeTpuueckoit hopMysibl?

3. Kax M0>XHO TPUOIM3UTENHHO OIEHUTH BBHICOTY aTMOChephi?

4. OO0mbsacHUTE (pU3NYECKUl CMBICT pacnpezaeneHus bonbmMaHa.

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

6. [TpuBennTe NpUMeEpHI UCIIOIB30BaHNS BaKyyMa B TEXHUYECKHUX YCTPONCTBAX.

1. B uém cymHocTh siBneHuil nepeHoca? KakoBbl OHM M NHpU KakuX YCIOBHSX
BO3HUKAIOT?

8. [Touemy nuddy3us XKUIKOCTEH NPOUCXOAUT 3HAUUTEIBHO MEIJIEHHEE, YeM
muddy3us razos?

9. Uro HazpiBatoT KO3QPuIeHToM AU Py3un (BI3KOCTH, TEIUIONPOBOAHOCTH)? OT
KaKHX [1apaMETPOB OH 3aBUCUT JJIs Ta30B7

10. Kax BSI3KOCTh ra30B 3aBUCUT OT TEMIIEPATypPhI?

11.  Tlouemy Temnoémkocts Cp 60mbiue Tennoémkoctu Cy?

12.  YtO0 mpOMCXOTUT C TEMIIEpPaTypol Ta3a, €CIIM OH PACHIUPSETCS TMPU TOCTOSHHOM
naBieHUNU?

13.  YTO mpOMCXOIUT C TEMIIEPaTypOH Ta3a, €CIM OH PacIIUpPETCs aqrnadaTHIeCKu?

14. B nuzenbHOM ABHUraTene BO3AyX IOJBEPraeTcsi O4e€Hb CHIBHOMY U OBICTPOMY
cxaruro. st uero 3To nenaercs?

15. Kakue KOHCTPYKUMH «BEYHBIX JIBUTATENENH» «CO3JaHBl» IO 3aKOHaM
MOJIEKYJISIpHOU pu3uknu?

16.  OOwsicHuTe  pa3nuuyMe  SKCIEPUMEHTAJIBHBIX  W30T€PM M HU30TEPM,
COOTBETCTBYIOIIMX ypaBHEHUIO BaH-nep-Baanbca.

17.  Kakymo )XHAKOCTh MOXKHO HAJIUTh B CTaKaH BBILIE €ro Kpa&n?
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18. Ilowemy y Bcex BeELIECTB IOBEPXHOCTHOE HATSIKEHHWE YMEHBIIACTCS C
YBEJIMYEHUEM TEMIIEPATypPhI?

19.  Kunkue nexapcTBa 4acTO OTMEPSIOT KaruisiMHU. SIBISieTCS JIM 3TO JOCTaTOYHO
TOYHOUN Mepoit?
20.  Yro Takoe «OMMeTa» U T OH MPUMEHSETCS?

SHGKTpI/I‘-IeCTBO 1 Mara€Tusm

1. Onektpuueckoe mnoJsie. 3akoH Kysnona, moseBas TpakToBka 3akoHa KyioHa,
HaIPSKEHHOCTH 3JIEKTPUUECKOTO MO, IPUHITUI CYTIEPIO3ULIUH.

2. [TonsiTre MOTOKA BEKTOpa HAMPSXKEHHOCTHU AJIEKTpocTaTuueckoro nois. Teopema
Octporpaackoro — 'aycca. DopmMynupoBKa U JOKA3aTEIbCTBO TEOPEMBI.

3. Teopema Octporpanckoro — ['aycca. @opmynupoBka U IpUMepbl TPUMEHEHUS K
pacueTy JIEKTPOCTaTUYECKUX MOJIEH: MIIOCKOCTHU U 11apa.

4. [Torenuuan. [loTeHUManbHBIA XapakTep 3MEKTPOCTATUYECKOTO IOJISI, MOHSITHE
NOTEHLIMaNa, Pa3HOCTb [TOTEHIIUAJIOB.

5. [ToreHnnan TOYEYHOrO 3apsija, BBIYMCIECHUE IMOTEHIMANla IJs CIy4yaeB IOJs,

CO3/1aBaCMOr0 CHCTEMOIl TOYCUHBIX 3apAA0B U IIJIOCKMM KOHIACHCATOPOM; CBA3b MCKIAY
HaIIPsAKCHHOCTBIO M ITIOTCHIHMAJIOM.

6. DnekTpuueckuit numnosib. [lone numorns.

7. DNEKTPUYECKUH JUIOJIb BO BHELIIHEM 3JIEKTPUUYECKOM I10JIE.

8. [IpoBoaHMKHN B 3eKTpocTaTuyeckoMm moje. lloje BHYyTpM M Ha MOBEPXHOCTU
IPOBOIHHKA.

9. DNEeKTPOEMKOCTh, KOHJIEHCATOphl, pacuerT 3nekTpoeMKkocTH. CoequHeHue
KOHJIEHCAaTOpPOB.

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

11.  JIupnekTpuku B 3JIEKTpUYecKOM moje. MonekyispHas KapTHHA HOJsSpU3aLUU
JUBJIEKTPUKA, BETMUYMHBI, XapaKTEPU3YIOLIHE NOIAPU3ALINIO UIIEKTPHUKA.

12.  TloctosiHHBIA 3nekTpuueckuii TOok. 3akoHel Oma u Jhxoyns - JleHma B

WHTErpaJIbHON U auddepeHImaIbHou popMax.

13.  TlIpasuna Kupxroda.

14. MarauTtHoe mosie TOKOB B Bakyyme. lloHsTHe MarHuTHOro mojus, 3akoH buo -
Capapa - Jlarutaca, pacdyeT BEKTOpa MarHMTHOW WHAYKIIMU JJIE KOHEUHOTO OTpe3Ka TOKa W
KpYTOBOI'O TOKA.

15. TeopemMa O IUPKYJALMM BEKTOpa MAarHUTHOW WHAYKIMHM, BUXPEBOM XapakTep
MarHuTHOTO TIOJIs, MPUMEHEHHE TEOPEMBbl O LMPKYISLUUM K pacuyeTy MarHMTHOTO IMOJs B
COJIEHOUJE, BHYTPH NPSMOTrO NPOBOJIHUKA.

16. MarHuTHelii MOMEHT KpPYroBOro TOKAa. MAarHuTHBIA JUIOJIb, IOJIE JHIOJI,
MarHUTHBIN TUTIOJIh BO BHEIITHEM MarHUTHOM II0JI€.

17.  [lelicTBME MarHUTHOTO TOJS HA TOKU U 3apsbl. [I[pOBOAHMK B MarHUTHOM TIOJIE,
B3aUMOJICUCTBHUE 2-X TTPOBOJHUKOB C TOKOM.

18. Pabora mpu mepemenieHnyd MPOBOAHMKA C TOKOM B MarHMUTHOM IOJi€, paMKa B
MarHuTHOM TIOJIE.

19.  Cumna Jlopenna.

20.  DnekrpomarautHas MHAYKIUA. OnbiTel @apanes, npaswio Jlenna, Gopmyna s
OJIC »>neKTpoMarHUTHOW HWHIAYKIWU, TPAKTOBKa MakcBemia SsIBJICHUS SJIEKTPOMArHUTHOU
WHIYKITUH.

21. Camounaykuusa. WMuanyktuBHOCTh, dopmyna a1 DJC  caMOMHIYKIHH,
VCYE3HOBEHHE M YCTAHOBJIEHHUE TOKA B LIETIH, COJIEPKAIIEH UHIYKTUBHOCTD.

22.  IlepemenHblii TOK. XapakTepUCTHKa IEPEMEHHOIO0 TOKa, LEMb, COJep Kaiias
AKTUBHOE COMPOTHBIICHHE, EMKOCTh U MHAYKTHBHOCTH, PE30HAHC HANIPSHKECHH.
23.  MoUHOCTb B LIENH NEPEMEHHOT0 TOKA.

17



24.  Dnextpuyeckue Konedanus. neanbHblil KoneOaTenbHbIA KOHTYP.

25.  Bomnbel. PacnpocTpaHeHue BOJIH, ypaBHEHHE TUIOCKOW W C(HEpPUUYECKON BOJIH,
¢a3oBas CKOpPOCTh, BOJTHOBOE YpaBHEHHE.

26.  DnekTpoMarHUTHble BOJHBL. TOK cMelleHus, ypaBHeHHE MakcBemia U HX
(u3uvecKkuii CMBICI, BBIBOJI BOJTHOBOTO YpaBHEHUS U3 ypaBHEHHI MakcBea.

27.  CBONICTBa JIEKTPOMarHUTHBIX BOJIH.

28.  MarnuTtHoe moje B BemiectBe. Bekrop HamarnuumBaHus. OCHOBHBIE 3aKOHBI
MarHUTHOTI'O TI0JIE€ B BEILIECTBE.

29.  IIpupoza 3IEeKTPHUUECKOro TOKa B METaJUIaX U MOTYIPOBOTHUKAX.

30.  DnexTpuyeckue sIBICHUS B KOHTaKTaXx.

31. Tepmoanexrpuyectso. SBnenus [lensTbe u TomcoHa.

32.  Konebanus npu HAJIMYWU 3aTyXaHUSI.

33.  Pe3onHaHC TOKOB B LI€TIM IEPEMEHHOTO TOKA.

Onruka
1. B uem 3akirouaeTcst 3aK0H NpenoMiIeHHsI cBeTa?
2. OT 4yero  3aBUCHT  BEIMYMHA  KaXYIIErocs  IOAHATUS  IpPEIMETa,

paccMaTpuBaeMoro yepe3 CTeKio?

3. Yrto HazbIBaeTCS MPEAEIbHBIM YIJIOM MOJIHOIO BHYTPEHHETO OTPaKEHUS?

4. Kak 3aBucuT nokasaresnp npeaoMIIeHUs] pacTBOpa OT KOHLEHTpaLuu?

5. Kak yctpoena 3purenbHas Tpy0a?

6. UTto Ha3bIBaEeTCS YBEIMUEHUEM ONTUYECKOU TPYObI?

7. Yro Ha3bIBaeTCs MOJIEM 3pEHUs TPYObI?

8. Uewm oTiimuaetcs 3putenbHas Tpyoa Kerutepa ot TpyOs! [Nanmes?

9. Uro Takoe aneptypHas auadparma?

10.  Yro Takoe yucioBas aneprypa’?

11. B uem 3akiroydaeTcs yciIoBHE CUHYCOB?

12. UYewm ommuaetcs aroxpomar oT axpomara?

13.  KakoBo ycTpoHCTBO OKYJISIpHOIO MUKpOMeTpa?

14. B uem cocTourt siBieHre HHTEpPEPEHIINH CBETA?

15.  aiiTe onpenenenue nHTEp(EpeHIINH.

16. Kakue BomHBI Ha3bIBalOTCS KorepeHTHbIMH? Kak QopMmymupyroTcst ycrmoBus
KOT€pEHTHOCTHU ABYX BOJIH.

17. Kak BbluMCHs€TCS CyMMapHas MHTEHCUBHOCTb TIPU HAJIOXKEHUU JABYX
MOHOXPOMaTHYECKHUX BOJH OJUHAKOBOM YaCTOTBI, OJSPU30BAHHBIX B OAHOM INIOCKOCTH?

18. Ilpm KakuxX YCIOBHSX BO3HHUKAIOT W KaK pPAaCCUMTBHIBAIOTCA min W max
UHTEHCUBHOCTH MPU UHTEPPEPEHIIH JBYX BOJIH?

19. [Toctpoiite xon nyueit B cxeme lOHra, paccumTaTh pa3HOCTb XOAa JIyded H
MIUPUHY UHTEP(EPEHLIMOHHOM MOJIOCHI.

20. [Toctpoiite xon nyueit B ounpuzme dpenens, BoiBeauTe (HOPMYIIBI U1 pacdyeTa
MIMPHHBI UHTEP(HEPEHIMOHHON NOJI0CHl U MAKCUMAJIBHOTO YKciia MHTEP()EPEHIMOHHBIX M0JIOC.

21. [IpuBenure omnTHYecKyr0 cXxeMy HHTeppepomeTpa MailkeabCoH, OOBSCHUTE

MPUHIIMII €r0 ACHCTBHUS.
22.  Jlns 9ero ucnoiib3yroTcs uHTepdepoMeTpni?

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

24.  UYewm ormnmuaercs nudpakuuu Openens ot qudpakmun Opayarodepa?

25.  Kak ¢opmynupyercst ycioBUe BO3HUKHOBEHUS MaKCUMYMOB M MHHHMYMOB IpH
T paKuy CBeTa Ha eI’

26.  Kak BiusieT mupHHAa eI Ha TU(PAKIUOHHYIO KapTHHY?

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

KoJIeOaHUH B ciydae AMPPaKLIUK OT 1Ienu?
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28. UYrto mpexacraBmger co0oil audpakiMoOHHas pelIeTKa, JaTh OIpeaesieHUe
apaMeTpoB, XapaKTEpU3YIOUIMX  TU(PPAKIMOHHYIO  pemeTKy?  (IIOCTOSHHAs, IEpHON,
paspenaronasi CloCOOHOCTb, YIJI0Bast U IMHEHHAs! TUCHIEPCHS).

29.  Kak BeirnsauT audpakinuoHHas KapTUHa npu audpakuuud Ha perietke? JlaTh
Ka4eCTBEHHOE M KOJIMYECTBEHHOE OIMCAHHE.

30.  Kaxkas cBs3b cymliecTByeT MeX 1y Audpakiueid u uarepdepeHimeii?

31.  Kakoii cBeT Ha3bIBAaCTCs MJIOCKOMOISIPU30BAHHBIM?

32. B uém cocTouT siBieHHE IBOMHOTO JTy4enpesioMICHUs?

33.  Yro Takoe ontuyeckas ocb?

34.  Kakue II0CKOCTH B KpHUCTaJLJIe Ha3bIBAIOT II1aBHBIMU?

35.  Iloyemy MHTEHCHBHOCTbH CBETa MPONOPIMOHATFHA KBAJPATy aMIUIUTY (bl BEKTOPa
E?

36.  Kak popmymupyercs 3akon bprocrepa?

37.  Kakue cymecTByIOT criocoObI MOTYyYSHHUS TUIOCKOTIOIIPU30BAHHOTO CBETA?

38.  Kakue BemiecTBa Ha3bIBaIOTCS ONTHYECKH AKTUBHBIMU?

39. UYem oTiauuaeTcs OJUIMNTHYECKH  MOJSPU30BAHHBIA CBET OT  JMHEWHO
MOJIIPU30BaHHOTO?

40.  Kak wm3rortaBmuBaercs mnpu3Ma HUKOIS W B 4YeM 3aKIIOYaeTcsl TPUHIMII ee
paboThI?

41.  Kakue MaTepuabl IPUMEHSIOTCS IS M3TOTOBIICHHS MTOJIIPOUIOB?

42.  Kakue KpucTaibl Ha3bIBAIOTCA MOJIOXKUTEIBHBIMU, & KAKUE — OTPULIATEIbHBIMU?

43.  Yem oTiHyaeTcs CIEKTpaJIbHAS CBETUMOCTH TeJla OT HHTETPaIbHON?

44, Yrto Ha3zwiBaeTCs KOAPGHUIIMSHTOM IOTJIONMICHHS Tena?

45.  Kakoe Teno Ha3bpIBaeTCs aOCOIIOTHO YEPHBIM U KaKO€ CepPhIM?

46. B uewm cytb 3akoHa Kupxroga?

47.  Wznoxwute nepBblil U BTOpOM 3akoHbI BuHa.

48.  Kak ¢opmynupyercs 3akoH Credana—bonbimana qist abCONOTHO YEPHOTO H
ceporo ten?

49.  IlpuBenute dopmyny I[lnaHka, ONUCHIBAIONIYIO W3ITydyeHUE aOCOIIOTHO YEPHOTO
Tena.

50.  Kakue 3aKkOHbI MOTYT OBITh IOJIO)KEHBI B OCHOBY OECKOHTAKTHOTO H3MEpEHHs
TeMIlepaTyphl Ten?

51.  Yro Takoe sipkocTh Tena? Kak cBsA3aHbI SPKOCTh U CBETUMOCTb?

52.  Kakwue Tena Ha3pBaroTcs tamOeproBckumu? Kak 3Byunt 3akon Jlambepra?

53. B uém 3aximouaercs sBJEHHE BHYTpeHHero ¢orodpdekra? B  kakux
(doTOPUEMHHKAX OHO UCTIONIBb3YETCH.

54. B udem 3akirovaercs siBlI€HHE BEHTHIIbHOTO (hoTodpdexra?

55.  Kaxkosa cyth 3akoHOB (poTorddexra?

56.  Kak dpopmynupyercst ypaBHeHne DitHInTeHa 115 poTordpdexra?

57.  Yro Ha3pIBaeTcs pabOTOM BBIXOJa AIEKTPOHA U3 MeTaiia?

58. U3 Kakumx y4YaCTKOB COCTOUT BOJIbTAMIIEPHAs XapaKTEPUCTHKA BAaKyyMHOTO
dorornemenTa?

59.  Yto moHMMAIOT MO/ KpacHOU rpanutieil porodddexra?

60.  Yro mOHMMAIOT MO/ TEPMUHOM 33JI€P>KUBAIOLIEe HApsKeHNE?

CrniennanbHble BOIPOCHI aTOMHOM U siiepHON (DU3UKHI

1. KakoB ¢usudecknii cMbIci urcena M u N B 06o0menHoi popmyne banpmepa?

2. KakoBbI [UIMHBI BOJIH CaMbIX KOPOTKOBOJHOBOM W JIJIMHHOBOJHOBOHM JIMHUWA CEpUM
[Namena?

3. KakoBa myiHa BOJIHBI, COOTBETCTBYIOIIAS Ipanule cepun bansmepa?

4. KakoBa yactoTa roysoBHo# n1uHuM cepuu Jlaiimana?

5. ATOMBI BOJIOPO/1a HAXOAATCS B COCTOSHHM ¢ N = 5. CKOJIBKO JIMHUM COJEPIKUT €T

CIICKTP I/I3J'Iy"-IeHI/ISI?
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6. B 4yem cocTout cyTh KOMOMHALIMOHHOTO NTpUHIMNIA PuTia?

7. Hcnonb3yss KOMOMHALMOHHBIA MPUHIUI, MOKaXXUTE HA OJJHOM U3 MPUMEPOB, KaK
MO>KHO ITOJIyYUTh 4acTOTY JJI BTOPOU JUIMHHOBOJIHOBOM JIMHUM cepuH [lameHa.

8. KaxoBbl paznuus Mexay Mojenbio aroma Pesepdopaa u reopueit bopa?

9. [Touemy wmogenr artoma Pesepdopna HecoBmMecTHMa ¢ TPEICTaBICHHUSIMH
KJIacCUYeCcKor (pu3uKu?

10. Pazpsacaure cmbicn moctynatoB bopa. Kak ¢ ux mnomompio OOBSICHUTH
JIMHENYaThI CIEKTp aToMa Bojiopoaa?

11.  HUcxonsa u3 teopun bopa, ompenenure CKOpOCTb IBMKEHMS 3JEKTPOHA Ha
IIPOU3BOJIBHOM 3HEPre€THUYECKOM YPOBHE.

12. Omnpepenute MaKCHUMAJIbHYIO JJIUHY BOJHBI CBETa, NMPH KOTOPOH BO3MOXKHA
MOHU3ALIMS aTOMa BOJOPOAA, HAXOASIIETOCsl B OCHOBHOM COCTOSTHUU.

13.  Kakyro suepruto (B 3B) momkeH umMeTh (OTOH, YTOOBI IEPEBECTH aTOM BOJOPOIA

U3 OCHOBHOT'O COCTOSIHUS B COCTOSIHHE ¢ N = 57
v v +
14.  CpaBuute niepBbIii OOPOBCKUI paaryc I aToMa Bojopoda u s He'.

15. B ueMm 3akiroydaroTcs IPOTUBOPEUUs U HEJOCTATKH Teopuu aToma bopa?

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

17.  Kakue OCHOBHBIE BBIBOJbI MOXHO CJI€JIaTh Ha OCHOBAaHUHU ONbITOB PpaHKa U
I'epua?

18. Ilpu xakoMm ycKOpsIOIIEeM IOTeHLuane OyaeT HaOoIaTbCs pE3Koe NaJieHHe
aHOJHOTO TOKa B onbiTax @panka u ['epia, ecnu TpyOKy 3allOJHUTH aTOMapHBIM BOJIOPOIOM?

19.  OOmsacHUTE, HA KAaKUX y4yacTKaxX BOJIbTAMIIEPHOM XapaKTEPUCTUKU UMEKT MECTO
YIpYyTUe U Ha KaKUX — HEYIPYTHUE CTOJIKHOBEHHSI SJIEKTPOHOB C aTOMaMH.

20. B uyem 3akiogaercsi craTUCTUYECKas HHTEepIpeTalys BOJIHOBON GpyHKIU?

21.  Jlns xakWMx 4acTuIl cripaBeyiuBo ypaBHeHue [lIpenqunrepa?

22.  Ilouemy ypaBuenue lllpeaunrepa chopMyarpoBaHO KaKk BOJTHOBOE ypaBHEHHE?

23. 3amummre BpeMeHHOE W cranuoHapHoe ypaBHeHus Ulpemunrepa wu
pOaHATU3UPYHUTE UX.

24.  ComepmmTe niepexo OT BpeMeHHoro ypaBHeHus llIpenunarepa K craimoHapHOMY.

25.  3amnummMre OJHOMEPHOE BpPEMEHHOE M cTalroHapHoe ypaBHeHus lllpeaunrepa u
MIPOAHAIN3UPYHTE UX.

26.  3anummMre BpeMEHHOE U cTalmoHapHoe ypaBHeHMs Lllpenunrepa B onepatopHon
dbopme 1 MpoaHATH3UPYUTE UX.

27.  Kakoii BBIBOJI MOXHO CJ/IeaTh, CPAaBHHUB cTalloHapHoe ypaBHeHue lpeaunrepa c
ypaBHEHUEM JJi1 COOCTBEHHBIX 3HaYEHUM U COOCTBEHHBIX (YHKIIHI?

28.  Yro MOXHO cKka3aTh 00 omnepaTtopHoil popme ypaBHenus Illpeaunrepa?

29.  Kakas yactura siBnsiercst CBOOOTHOM?

30.  IlokaxxuTe, YTO HHEPreTUUYECKUH CHEKTP CBOOOJHO JBMXKYIIEHWCS YaCTHUILIBI
SIBIISICTCSI HETIPEPHIBHBIM.

31.  Haiinute coOCTBEHHble 3HAYEHHUsS HHEPIUM  YACTULBI B  OJHOMEPHOIl
«MTOTEHIIMAIBHON sIME» C OECKOHEYHO BBICOKHMMH «CTEHKAMI.

32.  KakoBa HauMeHbIIasi SHEPTUsl YACTHUILIBl B «IIOTECHIMAJIBHON siMe» ¢ OECKOHEYHO
BBICOKMMH «CTEHKaMMU»?

33.  OO®bscHUTE, MMOYEMY HAWMHH3ILIEE COCTOSHUE OCLMIIIATOpPA HE MOXKET 00ianaTh
HYJIEBOU SHEPIUEi.

34.  Kakumu cBOHCTBaMM MHUKPOYACTHI] 00YCIOBIIECH TyHHENbHBIH 3 herT?

35.  Bamummre cranuoHapHoe ypaBHeHue IlpemmHrepa Ui BOJOPOIOIIOIOO0HON
cuctemsl. [IpuBeanTe npuMepsl BOJIOPOIONIOT0OHBIX CUCTEM.

36. [Touemy HamboEee TOIXOSIIEH KOOPAMHATHON CHCTEMOM I PACCMOTPEHHSI aToMa

BoJIopoJa sBiseTcs chepuyeckas? [Ipoanamu3upyiite (kaueCTBEHHO) XO/] PELLICHUs CTAllMOHAPHOTO
ypaBuenusi Illpenunrepa ans atoma Bojopoga B chepuueckux KoopauHatax. Kakue BBIBOIBI
CJIEYIOT U3 €T0 pelieHus?
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37. 3anummTe COOCTBEHHBIC 3HAYEHHMsS OSHEPrHM OHIEKTPOHa B aroMe BOIOPOJA,
onpezenseMble pemieHueM ypaBHenus I[llpenuHrepa, u npoaHamu3upyiite ux. B uem otnuume u
CXOJICTBO C pe3yabTraTtamu Teopuu bopa?

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

39. Ilouemy kBaHTOBasi MEXaHHUKa HE UCIOJb3YeT IMPEACTaBICHHE 00 SJIEKTPOHHBIX
opbutax? Yto xapakTepu3yroT KBaHTOBbIC uncia N, | u m?

40.  Kakue BelIMYUHBI, XapaKTEPU3YIOIIHNE 3JIEKTPOH B aTOME BOJOPO/Ia, KBAHTYIOTCS?
3anummuTe COOTBETCTBYIOMINE (DOPMYITHI.

41.  IlpeacraBbTe CHMBOJMYECKYIO 3alMCh JCKTPOHOB B COCTOsHUAX c: 1) n = 3, |
=0,1,2;2)n=4,1=2;3)n=2,1=1.

42.  KakoB (pu3MyYECKUN CMBICI pacHpeesieHUs IUIOTHOCTH 3apsia B AJIEKTPOHHOM
oOnake?

43.  Cdopmynupyiite mpaBuia oTO0pa s OpOUTAILHOIO U MAarHUTHOTO KBaHTOBBIX
yucen. Beerna nu oy BRIMONHAIOTCA? Kak MOXKET M3MEHSThCS TTIaBHOE KBAHTOBOE YUCIIO?

44, Kakue nepexoabl cooTBeTCTBYIOT cepuu [lamena? Mcnonp3yiTe CHMBOJIMYECKYIO
3aIIUCh COCTOSIHUM.

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

46. B uem oTiinume BBIBOJOB KBAHTOBOM MeXaHUKHU U Teopuu bopa nis 1s-cocrosiHus
3JIEKTPOHA B aTOMe Bojiopoaa?

47.  DIeKTpOH B aToMe Bojopoja Haxomutcs B IS-coctosHuu. Onpenenure Hanbosee
BEPOSATHOE PACCTOSIHUE AIIEKTPOHA OT sJIpa.

48. B uem (usHMyecKuii CMBICT NOCTOSHHOW paHMOaKTHBHOTO pacrana? Kak MoxHO

OPUITH K BBIBOAY, YTO PaJMOAKTUBHBIE CBONCTBA 3JEMEHTa OOYCIOBIEHBI CTPYKTYpOil €ro
aapa? MoHO 1M yka3aTh, Kakue siipa M KOIJa pacmaayrcs B paJuOaKkTUBHOM oOpasle 3a
paccmatpuBaeMoe Bpems? [louemy?

49.  Yro Takoe aKTUBHOCTP U yJeIbHAsI aKTHBHOCTh TIperapara’?

50. Kakue  XapakTepUCTHUKM  PAJMOAKTUBHOTO  pacmaja  ONpelessioT  ero
WHTEHCUBHOCTB?

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

52. Kak ¥ BO CKONBKO pa3 M3MEHUTCS YHUCIO fJep PaJMOaKTUBHOTO BeIIeCTBa 3a
BpeMs, paBHOE JIBYM IepHOJIaM Toirypacmnama’?

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

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

55. UYro mpomoipKUTENbHEE — YeThIpe IMephoja MoJypactajga WId TPH CPEIHHUX
BPEMEHH KU3HU PAIMOAKTUBHOTO sipa?

56.  Kakas mons HyKJIHJA pacnafeTcs Ha MPOTSHKSHUH JIBYX CPEIHUX BPEMEH KH3HU
paZ0aKTUBHOTO sijipa?

57.  KakoBO COOTHONICHHE MEXIY CPEIHUM BPEMECHEM JKHU3HH PAJMOAKTUBHOTO Spa
U TIEpUOIOM Toypacmaaa’?

58.  Kakas jomsi Ha4aapbHOTO KOJHMYECTBA PAJMOAKTUBHOTO H30TOIA pacmajercs 3a
BpEMsi, paBHOE CpeIHEN MPOJOHKUTETFHOCTH KU3HHU 3TOT0 H30TOMHa?

59. Kak W3MEHHTCS DHEpPrus WCITYCKAeMBIX (-YaCTHI[ C YBEJIMYECHUEM IIepHoJIa
noJrypacmnaja paauoakTUBHOTO 3nieMeHTa? OTBeT 000CHYHTE.

60.  Kak 0OBSICHHTH O'pOMHOE pa3jfdre B MIEPUOJIax MOJypacaaa o-paHoaKTHBHBIX
sanep?

61. HabGnromaercss MM palroakTHBHBIN pacmaj; CBOOOJHBIX MPOTOHOB? HEUTPOHOB?
[Touemy?

62.  Kak MOXHO OTJIMYUTH B-3JIEKTPOHBI OT 3JIEKTPOHOB KOHBEPCHHU?
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63. UrTo JEKUT B OCHOBE METOJOB HAOJIOJCHHUS W PETHUCTPAMU PATUOAKTUBHBIX

W3JTy4YECHHUI?

64. KakoB mnpuHIMn JAeHCTBUS  IOJYNPOBOJHUKOBOrO  cueTunka? B uem
MIPEUMYIIECTBO MCIOIb30BAaHUS TBEPIOH CpeJibl 10 CPaBHEHUIO € Tra3oM?

65. B 4eM cXoACTBO M pazauuue 3JIEKTPOHHBIX H TPEKOBBIX JIETEKTOPOB?

66.  Kakue BO3MOXKHOCTH JUISl UCCIIEIOBAHMS OTKPBIBAIOTCS MPH MMOMEIIEHUU KaMepbl
Bunbcona B MaruuTHoeE 1nose?

67. llpuBenute, MOSICHUB, OCHOBHBIEC XaPAKTEPUCTUKH JETEKTOPOB.

68.  JlaiiTe XapakTepUCTUKY SIBJICHHS, JICKAIIErOo B OCHOBE PabOThI YEPEHKOBCKOTO
CUETYHKA.

69. B d4eM CXOJCTBO U pa3IMyue BUILCOHOBCKOM U AU Py3MOHHOMN Kamep?

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

71.  UYem nyuiie perucTpupoBaTh BHICOKOIHEPTETUUYHBIE MHUKPOYACTHUIIBI: KaMepoi
Bunbcona unu nmy3slppkoBoil kamepoii? [louemy?

72. Kakue ©3 TPHUBEICHHBIX CYETUYUKOB MOTJIM Obl OBITH OOBEAMHEHBI €IMHBIM
HA3BaHHUEM «Ta30pa3psIHbIE CUCTUUKUY?

73. B dem 001mHOCTD U pa3nuyme BCEX PACCMOTPEHHBIX TPEKOBBIX JETEKTOPOB?

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

75. B KakuX TPEKOBBIX JETEKTOpax IMPU MPOYMX DPABHBIX YCIOBUSAX AJUHA TpEKa
camas kopotkasa? [louemy?

76. MoOxHO M C TOMOUIbIO cuYeT4YHMKOB ['elirepa—Mrionnepa U3MEpSATh SHEPTHUIO

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

OneHouHBIC CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI BEIOUPAIOTCS C YYETOM UX MHIUBHIYaIbHBIX CUXO(U3NUECKIX 0COOCHHOCTEH.

— NpH HEOOXOAMMOCTH WHBAJIMAAM M JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI ITPEJOCTABIISIETCS JONMOTHUTEILHOE BpeMsI ISl [TOJITOTOBKM OTBETA HA SK3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3yIbTATOB O0yUSHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPETYCMAaTPUBAETCS MCIIOJIb30BaHNE TEXHUUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAITbHBIMA OCOOCHHOCTSIMU;

— IpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U WHBAIWAOB TIPOIEypa OICHUBAHUS pE3YyNbTaTOB OOydYEHHs 110 JWUCHUILUIUHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa orneHMBaHUsI Pe3yNbTAaTOB OO0yUYSHHS WHBAIWIOB U JIUI] C OTpaHUYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 0 JUCHUIUIMHE (MOJIYJI0) MpeaycMaTpuBaeT IpeloCTaBIeHUE
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIi1st TTT ¢ HApyIIEHUSIMHA OTIOPHO-JIBUTATEIBHOTO armapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TepeyeHb MOXeT OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOydJaronuxcs.
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5 IlepeyeHb OCHOBHOI M 1ONIOJTHUTEJIBLHOM Y4eOHOM JTUTEPaTyPbl, HEOOXOAMMOM 15
OCBOCHUS IMCHUIIMHBI (MOIYJIs1)
5.1  OcHoBHasi IMTepaTypa

Mexanuka

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

2. Uponos, N.E. 3agaun mo oOmeit ¢usuke: YdyeOHOe mocodue [DIEeKTPOHHBIN
pecypce] : yueb. mocobue — DnektpoH. gaH. — Cankr-IlerepOypr : Jlanp, 2018. — 420 c. —
Pexxum nocryna: https://e.lanbook.com/book/99230

3. AnemkeBud, B.A. Kypc obmeii ¢uzuku. Mexanuka [DIEKTpOHHBIA pecypc] :
yueb. nmocobue / B.A. Anemkesuu, JL.I. [lenenko, 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: Texctol gekuuit / M.A. Kyxa. — Kpacno-
nap: Ky6anckuii roc. yu-1, 2011.

2. Hponos, U.E. ®usuka makpocucteM. OCHOBHBIEC 3aKOHBI [ DJIEKTPOHHBINA pecypc]
: yueb. mocobue — DnekTpoH. naH. — Mocksa : M3garensctBo "Jlaboparopus 3Hanmii", 2015.
— 210 ¢. — Pexxum goctymna: https://e.lanbook.com/book/84090

3. AnemikeBud, B.A. Kypc oOmieit ¢pusuku. MonekynspHas ¢puzuka [DIeKTpOHHBII
pecype] : yueb. — DnekTpoH. gaH. — Mocksa : ®usmatiut, 2016. — 312 c¢. — Pexum

nocryma: https://e.lanbook.com/book/91145

DJEeKTPUUECTBO U MarHETU3M

1. CaBenneB, U.B. Kypc obmelt ¢pusuku. B 5-u 1. ToM 2. DiIeKTpU4ecTBO U MarHeTU3M
[DnexTpoHHBIH pecypce] : yueb. mocodue — DnekTpoH. gaH. — Cankr-IlerepOypr: Jlans, 2011.
—352c.

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

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

3. Uponos, U.E. 3agaun no obuieit pusnke: yueGHOE mocodue A By30B [ DIEKTPOHHBIH
pecype] : yueb. mocobue — DnexTpoH. n1aH. — Mocksa: U3gatensctBo "JlabopaTopust 3HaHuiA",
2017. — 434 c. —

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

Orntuka

1. bonnapes, bopuc Binagumuposuu. Kype obuieit pusuku [DnaekTpoHHBIH pecypc] :
B 3-X KH. : yueOHUK JuIs OakanaBpoB . KH. 2 : DnexkTpoMarHeTusm, ONTuKa, KBaHTOBas Qpu3nKa /
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 [DnekTpoHHBIH pecypc] : ydeOHOe
noco6ue: B 3 1. T. 3: KBanroBas ontuka. AtomHas ¢usmuka. @usnka TBepaoro tena. duznka
aTOMHOIO s1apa M sneMeHTapHbix uyactun / WM. B. CasenwseB. - 11l-e u3a., crep. - CaHkT-
[MerepOypr : Jlaus, 2017. - 320 c. - https://e.lanbook.com/book/92652.

3. Tpodumona, Taucus iBanoBHa OCHOBBI (pu3uKU. BoHOBast M KBaHTOBas ONTHKA
[Tekcr] : [yuebnOe mocobue] / T. U. Tpopumona . - M. : KHOPVYC, 2011. - 215 c. : m. - ISBN
9785406011959.

CrniennanbHble BOMPOCH aTOMHOM U A/IE€pHON PU3NKH
1. Myxun K.H. DkcnepumenTanbHas sinepHas ¢pusuka. B 3-x 1. T. 1. ®usnka aroMHOr0
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saapa [DnexkTpoHHBIH pecypc]: yueb. — Onekrpon. naH. — Cankr-IletepOypr: Jlans, 2009. — 384 c.
— Pesxum mocryma: https://e.lanbook.com/book/277.

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

3. Myxun K.H. OxcnepumentanpHas siaepHas ¢usuka. B 3-x Tr. T. 3. Dusuka
AJIEMEHTAPHBIX YacTULl [DJIEKTPOHHBINA pecypc]: yueb. — DnektpoH. aaH. — Cankr-IlerepOypr:
Jlanb, 2008. — 432 c¢. — Pesxum pocryma: https://e.lanbook.com/book/280.

5.2  lomoJHHUTeIbHAN JUTEPATYPA

Mexanuka

1. Byrukos, E.. ®uzuka: Mexanuka [DIeKTpoHHBIA pecypc] : yued. mocodue /
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. OcHoBbl ¢pusukn: B 2 T. Tom 1 [DnekTpoHHBIH pecypc] : yueo.
/ H.II. KanamnukoB, M.A. CMmoHabIpeB. — ODNeKTpoH. naH. — MockBa : M3marenbcTBo
"Jlabopatopus 3Hanuit", 2017. — 545 ¢. — Pexwum mocrymna: https://e.lanbook.com/book/94088

3. I'punkpyr, M.C. JIabopaTopHbIii TPaKTUKYM 1O (hr3HKe [ DIEKTPOHHBIH pecypce] :
yueb. mocobue / M.C. I'punkpyr, A.A. Bakymntok. — OnextpoH. naH. — Caunkr-IletepOypr :
Jlanb, 2012. — 480 c. — Pexxum pocryma: https://e.lanbook.com/book/3811

MonekynsipHast pu3nka

1. byrtukos, E.W. ®u3uka: CtpoeHue u CBOICTBA BellecTBa [ DJIEKTPOHHBIN pecypc|
: yue6. / E.W. byrukos, A.C. KongparseB, B.M. VY3aun. — Dnexkrpon. nan. — Mocksa :
®duzmatiut, 2010. — 336 ¢. — Pexxum mocryna: https://e.lanbook.com/book/2127

2. I'punkpyr, M.C. JlabopaTopHbIii TpakTUKyM 110 (U3MKe [ DIEKTPOHHBIN pecypc] :
yue6. mocobue / M.C. I'punkpyr, A.A. Bakymtok. — OnextpoH. naH. — Caunkr-IletepOypr :
Jlanb, 2012. — 480 c. — Pexum mocryma: https://e.lanbook.com/book/3811

3. CagenbeB, 1.B. COopHuk BOmpocoB M 3a1au 1o oOmiei ¢uzuke [DIeKTpOHHBIN
pecypce] : yueb. mocoobne — Dnextpon. nqaH. — Cankr-IlerepOypr : Jlans, 2016. — 292 ¢. —
Pexxum nmoctyma: https://e.lanbook.com/book/71766

DNEeKTPUUECTBO U MarHETU3M

1. TMupanumsunu, [I.A. DekTpruuecTBO U MarHeTU3M [DJIEKTPOHHBIN pecypc] : yueO.
nocob6ue / 1. A. ITupanumsunu, E.B. [llanaruna, H.A. Kansesa, E.A. [TonkoBa. — DneKkTpoH.
naH. — Cankr-IlerepOypr: Jlans, 2017. — 160 c.

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

2. DJEeKTpUYECTBO M MAarHeTU3M: NpPAaKTHUKyM IO pelnieHuto 3agad / PexnepanbHOE
roCyJapCcTBEHHOE OO/KETHOE 00pa30BaTENIbHOE YUYPEkKAECHUE BBICHIETO MPO(GECCHOHAIBHOTO
obpazoBanusi «KeMmepoBckuil rocymapcTBeHHbIM yHuBepcuter»; coct. FO.M. Ilonsiranos. -
Kemeposo: KemepoBckuii rocynapctBeHHslit yausepeutet, 2014. - 80 c.: wi. - bubnuorp. B kH.;
To >xe [DnekTpoHHBIH pecypc].
http://biblioclub.ru/index.php?page=book&id=278922.

3. Hy6posckuit, B.I'. DnextpruyectBo u marHetusMm: COOpHHMK 3a7ady M MPUMEPHI 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. JlepboBa. -
Honronpyansiii: Uatennexrt, 2012. - 759 c., [4] 1. un.: un. - ISBN 9785915590389.
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2. Canex, baxaa E.A. Ontuka u ¢oronuka. [lpuniunsl u npumenenus [Tekcrt]:
[yaeOnoe mocobue : B 2 T.]. T. 2 / b. Canex, M. Teilix ; mep. ¢ anrn. B. JI. Jlepbora. -
Honronpynusrit: Maremnext, 2012. - 780 c., [8] m. . : mi. - ISBN 9785915591355.

3. Ckanupyromasi  3JEKTPOHHAasE  MHUKPOCKONHUS U PEHTTEHO-CIEKTPaJIbHbIN
MHUKpOaHalU3 B MpHMEpax NpakTudyeckoro npumenenus [Tekcr] : ydeOHoe mocoOue ams
crynentoB By30B / M. M. Kpumrain, U. C. Slcauxos, B. W. [lonynun u ap. ; [mox o6m. pex. M.
M. Kpumrana]. - M. : Texnocdepa, 2009. - 206 c. : w1 - (Mup QU3UKH U TEXHUKH). -
bubmuorp.: c. 55-56. - ISBN 9785948362007.

CrernuanbHbIe BOIIPOCH! aTOMHOM M SIICPHON (PU3HKH

1. OcHoBwl sinepHoit pusuku [Teker] : mabopaTopHbii pakTukyM / [cocT. A. I1. bapkoB
u ap.] ; M-Bo obOpazoBanus u Hayku Poc. ®@enepamuu ; Kyol'Y. - Kpacnomap : [Kybanckuii
rocyznapcTBeHHbll yHuBepcutet], 2011. - 103 c.

2. 'onuapoBa H.I'. YacTuubl u aToMHBIC siApa. 3aa4ul ¢ PEIICHUSIMH U KOMMEHTapUsIMU
[DnexTpoHHBI pecypc]: yueb.-meron. mocobue / H.I'. T'owwapoma, b.C. WNmxanos, .M.
KanutonoB. — DnektpoH. maH. — MockBa: @usmatiut, 2013. — 448 c¢. — Pexxum pocrymna:
https://e.lanbook.com/book/59636.

3. CazonoB A.b. Snepnas ¢pusuka u nozumetpus. COOpHUK 3a1a4: yueOHOE Tocodue I
By30B / A.b. Ca3onoB, M.A. Boropoackas. — 2-e u3n., ucnp. u jpom. — M.: M3narensctBo KOpaiir,
2018. — 98 c¢. — (Cepus: Cneuumanuct). — I'pudp YMO BO. — Pexxum nmocryma: www.biblio-
online.ru/book/1198FA07-AA4A-4FC4-8658-41D5D8FACCA81.

5.3 Ilepuoauyeckue U3TAHUS:

1. B mupe Hayku

2. KypHan skciepuMeHTalIbHON U TeOpeTUYeCKON (PU3UKU

3. W3BecTust poccuiickoit akageMuu Hayk. Cepusi pusmaeckas

4, WnxenepHo-(pU3NIECKHi KypHa

S. [TuceMa B )KypHAJI SKCIIEPUMEHTAIBHON U TEOPETUIECKON (pr3UKH

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

7. W3BecTHst BHICIINX yueOHBIX 3aBeCHUN. SlnepHas sHepreTrka

8. NnxeHepHo-(pU3NUECKUil )KypHa

9. [Tucema B xxypHan «PuU3KKa 3JIeMEHTApHBIX YaCTHUI] U aTOMHOTO si/1pa

10.  IlucpMa B KypHAII SKCIIEPUMEHTAIBHON U TEOPETUIECKOH (PU3HKH

11.  dusuka 31eMEHTapHBIX YaCTUI] U AaTOMHOTO spa

12.  Snepnas pusmka

13.  SnepHas pu3MKa U MHXUHUPUHT

14.  buodwusuxka.
15.  Bectaux MI'Y. Cepus: ®usuka. ACTpOHOMHUSL.

16.  XKypnHan npukiagHOW MEXaHUKHU U TEXHUYECKOW (DU3HKH.
17.  XKypnHan rexHuueckoi GU3MKH.

18.  UsBectus BY3os. Cepus: ®usnka.

19.  UmnxenepHas ¢pusuka.

20. MenunuHckas ¢pusnka.

21.  TIpuOopsl U TEXHHKA SKCIEPUMEHTA.

22.  ®wuswuka. Pedeparusnsiii xyprain. BAHUTU.
23.  Bectnauk CIIOI'Y.Cepus: @usuka. Xumus.

24.  XKypHan 5KCIIepUMEHTATLHOW ¥ TEOPETHUECKON (DU3UKH.
25.  Uzsectus BY3oB.Cepust: ®usuka.

26.  JKypHan npuKIaJHON MEXaHUKU M TEXHUIECKON (PH3HKH.
27.  KypHan TexHUUECKOH (PUBHKH.
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28.  Uzsectus BY3os. Cepusi: ®usunka.
29.  IIpubopsl U TEXHUKA IKCIIEPUMEHTA.

Jlj11 0cBOGHMS AUCUMILTUHBI MHBAIMAAMH U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0POBbSl MMEIOTCSI M3JaHHSI B JICKTPOHHOM BHJIE B 3JCKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«JTaab» u «tOpaidty.

6 Ilepedyensb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH « AHTEepHeTY,
HEe00XO0UMBIX /IJIf OCBOCHHSI JUCHUNJIMHBI (MOIYJIAA)

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

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

3. Madopmanunonnas cucrema «EquHOe OKHO 0CTyIa K 00pa3oBaTeIbHBIM PECypcaM»:
http://window.edu.ru/window

4. bubnmoreka 3eKTPOHHBIX y4eOHUKOB:

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

5. AHHOTUPOBaHHBIN TeMaTHUueCKuil Katajgor UHTepHET pecypcoB 1o (pusuke:
http://www.college.ru/

6. denepanbHbIil 00pa30BaTENBLHBIA TOPTAT:
http://www.edu.ru/db/portal/sites/res_page.htm

7. Karanor Hay4HbIX PECYPCOB:

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

8. bonpias Hay4yHas OMOIMOTEKA:

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

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

10. YuebHo-00pa3oBarenbHas pu3NKo-MaTeMaTniyeckas onbnmnoreka caiita EqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Jlekuuu no ¢pusuke st BY3o0B:

http://physics-lectures.ru/

13. Texanueckas OMOIMOTEKA:

http://techlibrary.ru/

14. «Snepuas ¢pusuka B IHTEpHETE!

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

7 MeTtoauyeckue ykasaHusi A1 00y4ar0IUXCs 10 OCBOCHUIO TMCIUIIIHHBI (MOZYJIsA)

JUis  yCcremHoro oOCBOEHMS JUCHMIUIMHBIL «OO0mui (u3ndeckuif MpakTUKyM» IpH
CaMOCTOSITENIbHON paboTe CTYIEHT IOJKEH UMETh:

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

2) yueOHOe TocoOUe B COOTBETCTBHUHU CO CITCKOM JIUTEPATYPHI;

3) terpamu s mabopaTOpHBIX PabOT (TpeOOBaHMS MO BHIMOJHEHUIO U O(DOPMIICHHUIO
71a00paTOPHBIX PabOT UMEIOTCS B TaOOPATOPUH MOJIEKYIISAPHOIN PU3HKH).

CryneHTy HEOOXOOUMO CHCTEMaTH4eCKH padoTaTh MO M3YYEHHIO TEOPETUYECKOIrO
MaTepuaia, OCBOCHHIO TUIIOBBIX IPUEMOB PELICHHS 3a7a4 10 (GU3MKe U MPUOOPETEHHIO HABBIKOB
9KCIIEPUMEHTAIILHON pabOTHI.

CamocrosiTenbHass paboTa CONEPKHUT CIENYIOMKWE BHUABI YYCOHOW NI€ATEIHHOCTH
CTYJEHTOB:

— TEOPETUYECKYIO0 CAMOINIOATOTOBKY K Y4eOHBIM 3aHATHSAM U K 9K3aMEHY MO KOHCIEKTaM
1 y4eOHO uTepaType;

— oopMIIeHHE OTYETOB T10 pe3yJbTaTaM Ja00OpaTOPHBIX padoT;

— MOUCK MH(OpMAaILIMHU IO 33/1aHHOM TeMe B ceTu VHTepHeT.

®I'OC BO Tpebyer NOArOTOBKM OakalaBpoB K HAyYHO-HUCCIIEAOBATENBCKON H
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MHHOBAIIMOHHON BUJaM NMPOo(ecCHOHANIbHOM e TeNbHOCTH, a (pU3KKa SIBISIETCS OJHON U3 OCHOB
Hay4YyHO-TEXHMUYECKOro mnporpecca. IloaToMy nais pa3sBUTUS TBOPYECKOTO MBIIUIEHUS U B
Ka4eCTBE METOAMKH MPAKTHUYECKOTO MPUMEHEHUS MOJYYSHHBIX Ha JEKIHUSIX 3HAHUH CTyJeHTaM
pEKOMEHyeTCs M3y4yeHHe M IPUMEHEHHEe TEOpUM pelleHus usodperartenbckux 3anad (TPU3).
Hns Bemonaenus: TPU3-3amannii cTygeHTaM HE0OX0AMMO MMETh HadanbHbIe 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
marepuaiisl Bukunenuu (http://ru.wikipedia.org/wiki/), Haunnas co cioBa «TPU3»; 3) mpodecTs
kHuru no TPU3 u3 6ubmmorexu Kyol'Y; 4) noceruts coorsercTByromue TPU3-calfThl.

VY CnenHocTb OCBOEHUS CTYIE€HTOM y4eOHOM TUCLMITIIMHBI OTPAXKAETCsl B €T0 pelimunee —
cymMme 0ajuioB, KoTOpas (OpMHpYETCsi B TEUEHHE CeMecTpa IO pe3ysibTaTaM BBIIIOJHEHMS
JOMAIIHUX paboT M TBOPYECKUX 3aJaHUll, TECTUPOBAHHUSA, KOHTPOJIBHBIX pPa0OT, YCTHBIX
OINPOCOB, BHYTPHUCEMECTPOBOM aTTeCTallMd, 3alIUT JIA0OpaTOPHBIX pPabOT W aKTUBHOCTU Ha
CEMHUHApPCKUX 3aHATHUSX.

Ha camoctosiTenbHyt0o paboTy cTymeHToB, corjacHo TpeboBanusm OI'OC BO mo
HampaBJIeHUIO panuodusuka oTBOAUTCS OKono 46% BpeMeHH OT OOLeH TPyJOeMKOCTH
JUucuUIUIMHBL.  CONpPOBOX/AEHUE  CAMOCTOSITEIBHOW  pabOThl  CTYJEHTOB MOXET  ObITh
OpraHU30BaHO B CIEIYIOMMX popMax:

— COCTaBJIGHUEM HHJMBUAYAJIbHBIX IUIAHOB CAMOCTOSITENIbHOW pabOThl KaXAOro u3
CTYZICHTOB C YKa3aHHEM TEMbI U BUAOB 3aHATHIA, JOPM U CPOKOB MPEJICTABICHHS PE3yIbTATOB;

— INPOBEJCHUEM KOHCYJIbTAlMi (MHIUBUAYAJIbHBIX WM TPYNIOBBIX), B TOM YHUCIE C
IPUMEHEHHEM JIMCTAaHIIMOHHOM Cpebl 00yUEeHHSI.

Kputepuii onieHkn 3pGEKTUBHOCTH CaMOCTOATENIBHON paboThl CTYIEHTOB (hOPMUPYETCS
B XOJIe¢ IPOMEXYTOYHOIO KOHTPOJISl IPOIECCa BBIOJHEHUS 3aJaHUMl M OCYLIECTBIIAETCS Ha
OCHOBE Pa3JINYHbIX CLIOCOOOB B3aUMO/ICHCTBHSL.

B coorBercTBUM € O3TUM NpU TOPOBEIACHUM OMNEPATUBHOTO KOHTPOJS MOTYT
UCIIOJIb30BaThCSl KOHTPOJIbHBIE BOIPOCHl KAk K BBIIOJHSAEMbIM padoTaM J1abopaTOPHOIO
IIPAKTUKYMa, TaK U K COOTBETCTBYIOIIMM Pa3/iejiaM OCHOBHOM JUCIUIUINHBL.

B ocBoeHHMH TUCHMITIMHBI MHBAIWAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMHU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMH) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuara.

WunuBuayanbHble KOHCYJIbTAIMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOYUYEHHsS U YCTAHOBJIEHUIO BOCIIMTATEIILHOTO KOHTAKTa
MEXJIy I[pernoaaBaTeieM U O00yYaroIMMCS WHBAJIWIOM WM JIMIOM C OrpaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBBS.

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

8.1 IlepeuyeHb HHGOPMALMOHHBIX TEXHOJIOTH I

1. KoncynsTupoBaHue moCpeICTBOM 3JIEKTPOHHOM MOYTHI.
2. Vcnonk3oBaHue 2JIEKTPOHHOM Mpe3eHTanuu Ha caiite Moodle KyoI'V.

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

8.3  IlepeyeHb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

1. CnpaBouno-npaBoBas cucrema «KoncynpranT [Inrocy» (http://www.consultant.ru)
2. Onekrponnas oudanoreunas 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.

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

5.

DJIEKTPOHHAS

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

6

9

O6ubInoTeUHas CHCTEMA n31arcjIbCTBa «JIaHBY

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

MarepuajibHO-TeXHH4YecKasi 0a3a, He00X0AUMAs! JJIA OCYIIEeCTBJIECHMSI
00pa3oBaTe/ILHOIO MPoIecca MO JMCUUILIHHE (MOIYJII0)

Bun pador

MarepuanbHO-TEXHUYECKOE 00eCeYeHNE JUCIIUILTHHBI
(MOAynsl) ¥ OCHAILIEHHOCTh

JlabopaTopHbie
3aHATHS

Cnenunamm3upoBanHas  jabopatopus wmexanuku  (216C),
ocHamieHHass  jaboparopubeiMu  komruiekcamu  JIKT  u
HEOOXOMMBIM JIA0OPATOPHBIM 000PYI0BAHUEM.
Crenmanu3upoBaHHas J1ab0paTOpHsi MOJEKYJISPHOW (DU3UKU
(227C), ocnamennas naboparopubimMu komiekcamu JIKT u
HEOO0XOAMMBIM JTA00OPATOPHBIM 000PYJOBAHUEM.
CrneuuanusupoBanHasi — jaboparopus  SJEKTPHUUECTBA U
Mar"eTusma (318C), OCHAII[CHHAast 1a00pPaTOPHBIMU
koMmiviekcamu  JIKT  u  HeoOXoaumbIM  J1aGOopaTOPHBIM
000pyIOBaHUEM.

CrneuunanusupoBanHas nadopatopusi Ontuku ¢usuku (312C),
OCHalleHHass  JabopaTtopHbiMu  KoMmiuiekcamu JIKO wu
He00X0IMMBIM J1a00PAaTOPHBIM 000PYIOBAHHEM.
CrneuunanusupoBaHHas Jja0opaTopuss aTOMHOM U AJEpHOMN
¢usuku (225C), ocHamieHHas 1aOOPATOPHBIMU KOMILIEKCAMHU
JIKT 1 HeoOX0IMMBIM JTAO0OPATOPHBIM 000PYIOBAHUEM.

CamMocrosgrenbHas
paboTta

Ayautopus 314C, ocHallleHHass KOMIBIOTEPHON TEXHUKOU C
MIOAKJIIOUEHUEM K ceTH MIHTepHeT.
Aynuropusa 204C, ocHalieHHas KOMIIBIOTEPHOM TEXHHMKOW ¢
MOJIKJIIOUEHUEM K ceTh HTepHeT.
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