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1 Lenu u 33124 U3yYeHus TUCHUIJIMHBI (MOILYJIfA)
1.1 Ilean ocBoeHUs AU CIMILIMHbBI

VYuebnast aucuumauHa b1.B.13.07 «OO0mmii ¢usnyecknii mpakTUKym» CTaBUT CBOEH
LEeNbI0 CPOPMUPOBATH y CTYACHTOB 0a30BbI€ TEOPETHUECKUE 3HAHUS 00 OCHOBHBIX SBIICHHSIX,
MOHATHUSAX, MOJIENIAX, 3aKOHAX U METOJaX MEXaHUKH, MOJICKYJIAPHON (DU3UKHU, dIEKTPUIECTBA U
MarHeTu3Ma, ONTHKH, CIEIUalbHbIe BOMIPOCHI aTOMHOM W siAepHONH (M3MKHM, a TaKXKe JaTh
HAaBBIKH BBIMIOJIHEHUS IPAKTHYECKOTO BHITOJIHEHHSI Ta00paTOPHBIX padoT.

1.2 3agauyu IMCUMILIAHBI

— H3Y4YCHHE TEOPETUYECKUX OCHOB, IIOHATHM, 3aKOHOB M METOJOB HCCIECIOBAHUMI
MEXaHUKH, MOJEKYJSPHOW (PU3MKH, 3SNEKTPHUUECTBA M MAarHETU3Ma, OITHKH, CIEHUAIBHBIX
BOIIPOCOB aTOMHOM U S,AEPHON (PHU3UKY;

— O3HAKOMJICHHE C TpaHUIAMHA TPHUMEHUMOCTH (U3NYECKHX MOJENIeH W TEOpHid,
WCTIOJIB3YEMBIX JUIsl OMMCAHUS (PU3NUECKUX SBICHUIA;

— OBJIAJICHUE HABBIKAMU M METO/AaMH BBINOJIHEHHS JJAOOPATOPHBIX pabOT MO OCHOBHBIM
pa3genaM MEXaHUKH, MOJIEKYJSIpHOW (U3MKH, SJIEKTPUYECTBA M MarHeTU3Ma, ONTHKH,
CHELMAIBHBIX BOIIPOCOB ATOMHOM U sIIEPHOM (hr3uKw;

— NpUOOpETEeHHEe  yMEHUS  HUCIOJNb30BaTh  3aKOHBI  (U3UKK IS pEIICHUs
€CTECTBEHHOHAYYHBIX U TEXHUYECKUX 3a/1a4;

— TpuoOpeTeHHEe HaBBIKOB IIOMCKA JIOTOJIHUTENBHOW HMH(OpPMAMK 1O MEXaHUKH,
MOJICKYJISIPHOM (PU3MKH, SJIEKTPUYECTBA W MAarHeTU3Ma, ONTHKH, CHEIHAJIbHBIX BOIPOCOB
aTOMHOH U IepHON (PU3UKH, CBSI3aHHOM € MX UCTOPUEH U COBPEMEHHBIMU JIOCTHKECHUSMHU.

1.3  Mecro AucuMmimHbI (MOAYJ151) B CTPYKType 00pa3oBaTe/IbHOM POrpaMMbl

Huctuumumna «O0ummii  pu3ndecknii MPakTUKyM» OTHOCUTCS K BapUaTHBHON YacTH
bnoka 1 monyns «O6mas ¢pu3uka» yueOHOro 1iaHa.

1.4  IlepeuyeHb IJIAHMPYEMBbIX pPe3yJabTATOB 00y4eHMS MO AUCHHUILINHE (MOIYJII0),
COOTHECEHHBIX C INIAHMPYEMbIMH Pe3yJIbTATAMH 0CBOCHHS 00pa30BaTeIbHOI NPOrpaMMbl

N3yuenne naHHOM y4ueOHOM JUCHMIUIMHBI HAmpaBleHO Ha (opMupoBaHue Yy
00yYaromuxcs CIEAYIONMX KOMIIETCHIINN]:

No Wnnexc Conepxanue B pesynbrare u3ydeHus: yaeOHOH AUCIUIITMHEI
" | KoMIeT KOMITETeHIINU o0yyaroryecs J0JKHbI

I ehmmn (unu e€ yacTh) 3HATH yMeThb BJa/IeTh

1 OIIK-1 | cmocoGHOCTBIO MAaTeMaTUKy U IIPUMEHSATH Ha CHOCOOHOCTBIO K
HCIIOIb30BaTh B €CTECTBEHHBIC MpakTuKe 0a30BbIe | OBJIAJICHHIO
npodeccnoHanbHON HayKH, UX 3HaHUs B 00JIACTH 0a30BBIMHU
NS TEeNbHOCTH 0a30BbIe | MCIOJB30BAHUIO B | MaTEMAaTHUKHU H 3HaHUSIMH B
€CTECTBEHHOHAYYHbIE npoQecCHOHANLHON | €CTECTBEHHBIX HAyK, | 00JIacTu
3HaHUsI, BKIIOYas JeSITENIbHOCTH WX UCTIOJIB30BAaHUIO | MaTEMATHUKHU H
3HAHHUA O IPEAMETE U B €CTECTBEHHBIX
00bEeKTax U3yUyeHus, npodecCHOHANBHON | HAayK, UX
METOJIaX UCCIIEZIOBaHuS, JEeSITeTbHOCTH HCIIOJIb30BAaHUIO
COBPEMEHHBIX B
KOHIICTIIIHSIX, npodeccuoHanbH
JOCTHKEHUSX U Ol IeATENLHOCTH
OTpaHNYEHHUAX
€CTECTBEHHBIX HaYK

2. |OIIK-9 | cnocoGHOCTBIO OCHOBHBIE METOZIbl | PYKOBOJUTH HaBbIKaMU




Ne HNupexe Conepxanue B pesynbrare uzydeHus: yueOHOM AUCIUTUTHHEI
- ;I KOMIICT KOMIICTCHIIUH 06y’-IaIOHII/IeC$I JOJI2KHBI
7 eHmuu (vtu €€ vacTH) 3HAThL yMeTh BJaeTh
MOJIYy4YUThb yapaBJICHUA Hay4YHbIMH Jmmacpa u
OpraHU3alUuOHHO- MajbIMU HAYYHBIMU | IPOCKTaAMU U PYKOBOAUTENS
yIpaBIEHYECKUE rpynmnamu Hay4YHOH paboToii MaJbIX HayYHBIX
HAaBBIKU ITPU pa60Te B MaJIbIX KOJIJICKTUBOB | TPYIII U
HAY4YHBIX I'pylmnax u IIPOCKTOB
JPYTUX MaJbIX
KOJIJICKTHUBAX
HCIIOJIHUTENEH
3. |IIK-3 TOTOBHOCTBIO NPUHIMITEL Pa0OTHl | MPUMEHATH Ha CIOCOOHOCTBIO
MOPUMCHSATH HA MPAKTUKE | U MCTO/IbL MMPAKTHUKE IIOHUMAaTh
HpO(i)eCCI/IOHaJ'IBHLIC OKCILTyaTallun MPUHIIATIBI pa60TI)I MPUHIIATIBI
3HaHWA TCOpHUU U COBpCMeHHOfI 1 METOABI pa6OTLI nu
METOA0B (bHSI/I‘leCKI/IX afnmnapaTtypsl 1 OKCIUTyaTallunu MECTOAbI
I/ICCJ'IGILOBaHI/Iﬁ O60p}/'ILOBaHI/I$I COBpeMeHHOﬁ OKCIUTyaTallun
anmapaTypsl U COBPEMEHHOU
000pyAOBaHHS anmnaparypsl 1
000pyTOBaHMSI
2 CTpyKTypa u coaepkaHHe AUCHHUIIINHBI
2.1  PacnpenesieHne TPyI0EMKOCTH JMCIHILIMHBI 110 BUAAM padoT
O6mass  Tpyao€MKOCTh AUCHUIUIMHBL cocTaBisier 10 3au.en. (360 wacoB), wux
pacrmpeieneHue 1o BujaaM paboT MpeacTaBIeHO B TAOJIHUIIE:
§ Beero Cemectpsl
Bun yue6HO# paboThI 4ACOB (gacer)
1 2 3 4 5
KonrakTHas paGora, B TOM 4ucJie: 333 68,2 68,2 68,2 | 64,2 | 68,2
AyauTOpHBIE 3aHATHS (BCEro): 332 68 64 68 64 68
3aHsTHS JEKIMOHHOTO THUIIA - - - - - -
JlaGopaTopHbIe 3aHATHS 332 68 64 68 64 68
3aHATHSI CEMUHAPCKOTo TUIA (CEMUHApBI,
NPAKTHYIECKUE 3aHATHSA ) i i i i i i
HNuas kouTtakTHas padora:
KonTtpomns camocrosiTeabHOI paboTh
(KCP) i ) ) i i )
[Ipomexxyrounas arrecrauus (MKP) 1 0,2 0,2 0,2 0,2 0,2
CamocrosiTesibHas padoTa, B TOM 27 3,8 7,8 3,8 7,8 3,8
ymcie:
ITogroroska k 3211)1;?;;: 1a00paTOPHBIX 3.8 7.8 3.8 7.8 3.8
KonTpoJis:
IToaroroBka K dK3aMeHy - - - - - -
yac. 360 72 72 72 72 72
O6masn B TOM 4YHuCJI€
TPY/10eMKOCT KOHTAaKTHasi 333 68,2 64,2 68,2 | 64,2 68,2
padora
3a4. e. 10 2 2 2 2 2




2.2 CrpykTypa IMCUHHILIHH

Pacrnipenenenne BugoB yueOHOM pabOThI U KX TPYAOEMKOCTH IO pa3/ieiaM JUCIUILTUHBL.
Pazpensl nucuuminnel (Mexanuka), uzydaemsie B 1 cemectpe (011 cmyoenmos OPO):

KomunuecTBo yacos
Ne| HaumenoBanue pa3zieios (Tem) AyautopHas BreayuropHas
Bcero pabota pabora
J I13 JIP CPC
1 2 3 4 5 6 7
M3mepeHune miIoTHOCTH MaJbIX Tell
1 IIPABUJIbHOM reOMeTpUYECKON 18 - - 4 1,6
dopmbI
) Ornpenenenue CKOPOCTH 3BYKa 18 i i > 1.6
METOJIOM CTOSTYEH BOJIHBI
3 Ornpezenienne JIMH KOMETHBIX 18 i i 4 1.6
XBOCTOB
Onpenenenne MOMEHTA HHEPLIMU
4 TEJI METOJIOM KPYTHIIbHBIX 18 - - 4 0,6
KoJieOaHui
N3mepenue yckopeHus
5 | ¢cBOOOAHOIO MagEeHU C TIOMOIILIO 18 - - 4 1,6
MalIuHbl ATBy1a
6 IIpoBepka 3akoHa cOXpaHEHHUs 18 ) ) 4 0.6
UMITYJIbCa
OrnpezenieHne CKOPOCTH MOJIeTa
7 | myJu C MIOMOIIBIO KPYTHJIBHOTO 18 - - 4 1,6
0aJUTMCTHYECKOTO MasiTHUKA
3 Onpenenenue KodppuiueHTa 18 i i 4 1.6
TPEHUS KaueHUs
9 Hccnenosanue K.I1.JI. MmoTopa ¢ 18 ) ) 4 1.6
MOMOIIIBIO JICHTOYHOTO TOPMO3a
10 OOOpOTHBII MasiTHUK 18 - - 4 0,6
OmnpeneneHue ri1aBHBIX MOMEHTOB
11 WHEPIUHU CTAIBHOTO 18 - - 4 1
napasiesenunes1a
12 MasTauk MakcBenna 18 - - 4 1,4
13 Mastauk Obepbeka 18 - - 4 1,6
14 MexaHnuecKuil rucTepes3uc 18 - - 2 1,6
15 | Onpenenenue KECTKOCTU NPYKUH 18 - - 4 1,6
16 3aryxaroiue KojieoaHus 18 - - 4 1,6
17 3akoHbl cTONKHOBEHMH. [TpoBepka 18 ) ) 4 1.6
3aKOHA COXPAHEHUS UMITYJIbCa
18|  Omnpenenenue moayns fOnra 18 - - 4 1,6
19 Cas3aHHbIe KOoNeOaHUs 18 i i 5 1.6
JIBYX MasTHUKOB
20 Ornpenenenne xkECTKOCTH 18 i i > 0.4
NPY>KUHBI TPaQUUECKUM CIOCOO0M
Hmozo no oucuyunaune: 360 - - 72 27




Pacripenenenue BuioB yueOHOM paOOTHI M UX TPYIOEMKOCTH IO pa3jieiaM JTUCIUTUINHBI.
Paznensl aucuumnuHbl (MONEKyJIsspHas (U3MKA), U3ydaeMble BO 2 cemecTpe (0 cmyoeHmos

0D0):
KomnuecTBo yacos
Ne HanmenoBanue pasnenos AyauTopas BrieayturopHas
Bcero pabota pabota
113 JIP CPC
1 2 3 5 6 7
| N3mepenue armochepHoro g ) 6 )
JTaBJICHUS
2 | OnpeneneHne BAaKHOCTH BO3yXa 9 - 6 3
Onpenenenue kodppuueHTa
BHYTPEHHETO TPEHUS, CPEIHEN
3 | uuHBI CBOOOJHOrO MpoOera u 10,8 - 8 2,8
3P PEKTUBHOTO TUAMETPA MOJIEKYT
BO3/yXa
4 Ornpenenenue OTHOLLIGHI/ISj 1 i 3 3
YACTBHBIX TEIIIOEMKOCTEH
Onpenenenue KodphuueHTa
5 |BHYTpPEHHETO TPEHHUS KUIAKOCTH 110 9 - 6 3
metoy Crokca.
6 N3mepenune Gpusnueckux 9 i 6 3
XapaKTEPUCTHUK BOJIBI
7 Omnpenenenue ko3P pumueHTa 9 i 6 3
MTOBEPXHOCTHOTO HATSKCHHUSI BOJIBI
8 | Onpenenenue paanyca Kanuuisipa 11 - 8 3
Onpeznenenue TeMnepaTypHoOro
9 Kod¢duImeHTa TMHEHHOTO 9 - 6 3
pacupeHust MeTauia
10 Omnpenenenue ko3P huueHTa 9 i 6 3
TEIUIONPOBOAHOCTH TBEPABIX TEI
1 Ornpezenenue TermI0eMKOCTH 9 i 6 3
MeTajuia
Hmozo no oucyunaune: 103,8 - 72 31,8

Pacnpenenenne BuaoB yueOHO pabOThI U MX TPYIOEMKOCTH IO pa3jeiaM JUCIUTUINHBL.
Paznenbl TucHMIIMHGI (3JIEKTPHUUYECTBO U MarHeTH3M), U3ydaemble B 3 cemectpe (074

cmyodenmog ODQO):
KommuecTBo yacos
No HaumenoBanue pasnenos (Tem) Ayautopuas BHeayHTOpHas
Bcerg  pabota pabota
J | 113 | JIP CPC
1 2 3 14| 5 6 7
1 PaGora ¢ ocummnorpagom 7 1 -1 - 5 2




) W3MepeHue 31eKTpUYECKOr0 COIPOTUBIIEHUS C o | - | - 6 3
IIOMOUIBIO MOCTa YUTCTOHA

3 ConpoTHBIIEHHE 3JIEKTPOIUTOB 7T -1 - 5 2

4 N3mepeHne HHIyKTUBHOCTH KaTYyILIKU 7T -1 - 5 2

5 N3mepenue 31eKTpuIecKor EMKOCTH KOHACHCATOpa C g | -] - 5 3
nomolnbko Mmocra Cortu

6 H3mepenne MarHuTHOM IPOHULIAEMOCTH TOPa 7T -1 - 5 2

7 ConpoTHuBiIEHNE METAIIOB 7T -1 - 5 2

8 W3mepenune G0IbIINX CONPOTUBICHUH 70 -1 - 5 2

9 MOIHOCTH B LIENU ITEPEMEHHOTO TOKA 70 -1 - 5 2

10 | I3MepeHue BOJIbT-aMIEPHBIX XapaKTEPUCTUK JUO0B| 7 | - | - 5 2

N3mepenue BOIbT-aMIIEPHBIX XapaKTEPUCTHK
11 7.8 | - | - 5 2,8
TPaH3UCTOPOB

12 N3mepenne ropu30HTAIIBHON COCTABIIAIOLICH 7 5 5
MarHMTHOTO MOJIst 3eMIIU o

13 OKBHUIIOTEHIIMAJIbHbBIE IOBEPXHOCTH 7T -1 - 5 2

14 DNEMEHTHI 3JIEKTPUUECKOH Lienn 9 | -] - 6 3
Hmozo no oucyuniune: 103,8] - - 72 31,8

Pacnpenenenue Bi10B yueOHON pabOTHI 1 X TPYAOEMKOCTH I10 pa3aeiaM JUCHUTUINHBL
Pazpensl nucuummnel (ontuka), usydaeMele B 4 cemectpe (011 cmyodenmog ODO):

KommuectBo uacoB

AynutopHas BueayautopHas
HaumenoBanue paznenos
Bcero|  pabota pabora
J |13 | JIP CPC
1 2 3 14| 5 6 7
1 Omnpenenenre nokaszarens NpeIoMICHUS TBEPAbIX U 2 ] 4 3
KHUJIKUX ONTHYECKUX CPE.
2 Nzyuenwne 3akoHOB GoTodddexra 7 |- - 4 3
3 IIpoBepka 3akona Mamroca. M3yuenue BpalieHus R 4 3
TUIOCKOCTH TIOJIIPU3AIMN
4 W3ydenue 3puTenbHON TpyObl 1 MUKPOCKOTIA 6 |-| - 4 2
5 Omnpenenenne KOHIEHTPAIMH PacTBOpa 6 | -] - 4 )
HOJISIPUMETPOM
6 N3yuenue siBneHus audpaxnum T 0 -1 - 4 3
7 UccnenosaHne ONTHYECKUX CUCTEM 6,8 | - - 4 2,8
g Cnexrpodoromerp ®PM-56. Ontuueckue 6 |- | - 4 )
XapaKTePUCTHKH CTEKOI
9 [Tposepka 3akona bproctepa 7 1-1 - 4 3
10 Nzyuenwne 3akoHOB GoTodddexra 6 |-| - 4
1 OmnpeneneHne NperToMIISIONIEro YIiia OUIPU3MBI 6 |- | - 4 )
Openens
12| HccnenoBanue norpeniHocTel ONTUYECKUX cucteM | 6 | - | - 4
13 [TpoBepka 3akona JlamGepra 7 1-1 - 4 3




Ornpezenienne paanyca KpUBU3HBI JIMH3bI C TOMOIIbIO

14 6 | -| - 4 2
kousen HetoToHa
15 CpaBHenue TupakIMOHHOTO U AUCIIEPCUOHHOTO 7 1. i 4 3
CIIEKTPOB
16 N3menenune ckopoctu cBera 6 | -| - 4 2
Hmozo no oucyunaune: 103,8 - 64 39,8

PacripeneneHue BuoB yueOHOM paOOTHI M UX TPYIOEMKOCTH IO pa3jieiaM JTUCIUTUINHBI.
Paznensl quctumuivHb (CrienuanbHbIe BOIMPOCHI AaTOMHOW U SJEPHON (U3HKH), U3ydaeMble B 5
cemectpe (011 cmyodenmog ODO):

KonunuectBo uacos

Ne HaumenoBanue pa3zienos (Tem) Ayauropuas Breay IHTOpHas
Bcero  pabota pabota
J 113 | JIP CPC

1 2 3 14| 5 6 7

1 Onpenenenne OTHOIIEHUS 3apsiia MIEKTPOHA K €ro g | .| - 5 3

Macce METO/I0M MarHeTpoHa

2 | Artomusie moxenu Jx. Tomcona u D. Pesepdopna 6 | -] - 4 2

3 OmnbiT @panka u 'epia 7 -1 - 5 2
4 N3yueHune cepralbHbIX 3aKOHOMEPHOCTEN B CIIEKTPE 7 . i 5 )

aToMa BoJ0poja

5 Cnextp aroma Bogopoaa. Atom bopa - - 5

6 N3yueHune criekTpa aTroma HaTpus - - 5

7 N3yueHre HEOH-TeINEBOTO Jiazepa 78 | - | - 5 2,8
8 | [lorpemrHocTH pH SAEPHO-PU3UUECKUX U3MEPEHUsIX | 6 | - | - 4 2
9 H3ydenue razopaspsiiHOrO CYETUMKA 6 | - - 4 2
10 N3yueHne CUMHTUIUILIMOHHOIO JE€TEKTOpa T -1 - 5 2
11 Ornpezenenrie aKTUBHOCTH UCTOYHUKA 7 - - 5 2
12 N3yuyenne CUMHTHWIIISLMOHHOTO raMMa- S I 5 )

CIIEKTPOMETpa
13 N3yuenue pacipoctpaneHus 0eTa-u3y4eHus B 7 |- ) 5 )
HEKOTOPBIX MaTepuasiax U B BO3AYXeE
14 N3yuenue yriaosoro pacnpeuneneﬂml KOCMHYECKHX oo I 5 )
ayuei
15 Jlo3uMeTpu4eCcKre BEIUYMHBI U UX U3MEPEHUS 7 5 2
Hmozo no oucuyuniune: 103,8| - - 72 31,8

2.3  Copep:xanue pa3aeoB AUCHUNIHHBI
2.3.1 3aHATHSA JeKIIHOHHOI0 THUNA

3aHsATHS JEKLIIMOHHOIO TUIIA - HE ITPEyCMOTPEHBI.
2.3.2 3aHATHS CEMHMHAPCKOIO THIA

3aHATHS CEMUHAPCKOTO TUIIA - HE NIPEAYCMOTPEHBI.




2.3.3 JlaGopaTtopHble 3aHATHSA

HanmeHnoBaHue pa3aenoB IMCUUIUIMHBI (MEXaHUKA), U3ydaeMbIX B 1 ceMecTpe (0714

cmyodenmog ODQO):
Ne
Ne ®opmMma
y pasnena HaumenoBanwue 1abopaTopHbIX padoT TEKYILETro
n/m
JVCLIUATUTMHBI KOHTPOJIS
1 2 3 4
JuHaMuka W3mepenne yckopeHus CBOOOAHOTO MajeHus ¢ | OTyer u 3ammra
1 MaTepHaIbHOU MIOMOLIbIO MaIlIMHbI ATBY/a. nabopaTopHO
TOUKH OO0OpOTHBII MasTHUK. paboThI
UccnenoBanme K.ILJZI. MoTropa ¢ mnOMOLIbIO
JICHTOYHOI'O TOpMO3a. Ot4er U 3ammra
2 | 3axoHnsl coxpaHenus | [IpoBepka 3akoHa COXpaHEHHS UMITYJIbCA. nabopaTopHO
3akoHbl  cToNKHOBeHMH. IIpoBepka  3akoHa padoThI
COXPAaHEHHUS UMITYJIbCA.
OmnpeneneHue TJIaBHBIX MOMEHTOB HHEPLUHU
OtueT u 3ammra
HCI/IHepHI/IaHBHHG CTaJIbHOI'0 MapaJlICICIIUIICA. .
4 nabopaTopHOI
cuctemsbl otcuera | MasatHuk MakcBesia.
paboTsl
Masitauk O6epoOeka.
Kunemaruka Onpenenenue ckopocT mojera nyiau  c| Order u 3ammTa
5 abCoIIIOTHO MOMOIIBI0  KPYTWJIBHOTO  OaJJIMCTUYECKOro| j1abopaTopHOit
TBEPAOIO Tea MasiTHUKA. padoThI
Jlnnamuka Ortuer u 3amuTa
Onpenenenne MOMEHTOB MHEPLIMH TBEP/BIX TEI C .
6 abCoIIIOTHO . 1abopaToOpHOit
MOMOIIIBIO KPYTHIIBHBIX KOJICOaHUA.
TBEPJIOTO Tea paboTsl
H3MepeHne MIOTHOCTH MajbIX TEN IMPAaBUIbHON
reOMETPHUUECKOM (hOPMBI.
Onpenenenue JUIMH KOMETHBIX XBOCTOB.
OcHoBbl Mexaunkn | Onpenenenne kodGpuumenta TpeHUs KaueHHS. OrueT u 3amuTa
7 nedopmupyeMbix | MexaHHU4YeCKUi THCTEPE3UC. nabopaTopHOI
TEa Onpenenenne KECTKOCTU MPYKHH. paboTe!
Onpenenenne monyins FOura.
Onpenenenue KECTKOCTU IIPY>KHHBI
rpauuecKuM crocooom.
OmnpeneneHne CKOPOCTH 3ByKa METOAOM CTOSUYEN
Otuer u 3ammura
BOJIHBI.
8 | Konebanus u BOTHBI nabopaTopHOI
3aryxaromme KojeOaHusl.
paboTsl

Cas13aHHbIe KOJIEOaHUS ABYX MAassTHHUKOB.

HaumenoBanue pasaenoB JUCHUIUIMHBL (MOJIEKYJIApHas (U3MKa), U3ydyaeMbIX BO 2
cemectpe (011 cmyodenmog ODO):




HaunmenoBanue
pasaena

HaumeHnoBanme 1a00paTOpHBIX padoT

®opma
TEKYILEro
KOHTPOJIA

2

3

4

N neannHbiit
ras

Omnpenenenue YHUBEPCAIbHON ra3oBoi
noctossHHOU. IIpoBepka 3akona boinsg-Mapuorra.
OmnpeneneHne HEM3BECTHOTO 00bEMa cocya.
N3mepenue armochepHOro JaBICHHUS.
Onpenenenue aTMOC(epHOTo JIaBJICHMUS],
ucronb3yss  3akoH  boinga-Mapuorra u  U-
o0Opa3Hyro TpyOKy.

Omnpenenenne BIa)KHOCTH BO3/yXa.

OmnpeneneHye BIa)KHOCTH BO3JlyXa B KOMHAre,
M3Mepsisl 1aBJICHUE HACBIIIEHHOTO Mapa.

Ortuer u 3amuTa
nabopaTopHOH
paboThI

SIBneHusa
nepeHoca
B rasax

OnpezneneHue TEMIONPOBOAHOCTU BO31yXa.
Onpenenernne  Kod(pUIMEHTa  BHYTPEHHETO
TPEHUus, CpeJHEeH JIUHBI CBOOOJHOrO mpobera u
3 PEKTUBHOTO TUaMeTpa MOJIEKYJT BO3IyXa.
Omnpenenenye napameTpoB MOJIEKYJI, BXOJALINX B
COCTaB BO3AyXa, UCHonb3ys ¢opmyrny Ilyaszeitns
JUId TIpolecca NPOXOXKICHHA BO3dyXa yepes
TOHKMU KanuuLp.

OmnpezneneHue BA3KOCTH BO3JyXa M0 €r0 TEYECHUIO
B KaIluJuispe.

WN3yuenne JaMHHApHOTO U
TE4YEHHUs rasa.

TypOyJIEHTHOTO

Ortuer u 3amuTa
nabopaTopHOM
paboThI

TepmonnHamuka

Ornpenenenue
TEIJIOEMKOCTEN.
Onpenenenne TmoKazaTeNls aauadaTbl METOAOM
Knemana-/le3opma.

Omnpenenenue nokasarens aauadaTel IO CKOPOCTH
3BYKa IPU Pa3HbIX TEMIIEpaTypax.

Omnpenenenne TemmnepaTypHoro ko3dduuuenra
JTABJICHUSL. Haxoxnenue MOUIHOCTH,
TETUIOEMKOCTH U KIIJg HarpeBares.
OrnpeziesieHne TEeII0EeMKOCTH BOJBI.

OTHOLIICHUA YACIABbHBIX

Ortuer u 3amuTa
nabopaTopHOM
paboThI

PeanbHbIe Ta3ml,
JKUJIKOCTH U
TBEpPJbIE TEA
PeanbHbIe ra3sl,
JKUJIKOCTH U
TBEPJBIC TEIA

Onpeneneane  KOdPQPUIIMEHTa  BHYTPEHHETO
TPEHMsI KUAKOCTU 110 MeToay CTokca.
Brrancnenue ko3¢ ¢punenTa BHyTpEeHHETO TPEHHUS
TJIMIEpUHA, U3MEpsAs CKOPOCTh MAJeHHUS B HEM
CBUHIIOBOTO LIapUKa.

W3mepenne ¢GU3MUECKUX XapaKTEPUCTUK BOJIBI
Haxoxnenue yaenpHOW TEIUIOTHI  MCIIAPECHUS
BOJIBI.

N3mepenne Gpu3nueckux XapaKTepUCTHK BOIBI.
HccnenoBanne MOBEPXHOCTHOTO HATSKEHUS U
BA3KOCTH BOJbI B IMAIIa30HE TEMIIEPATYP.
Onpeneneane kod(pPUIMEHTa MOBEPXHOCTHOTO
HATSDKCHUS BOJIBI.

Onpeneneane K03(PPUIMEHTa MTOBEPXHOCTHOTO
HATSDKCHHUST BOJBI METOJIaMH OTPhIBA KaIUld U
IIPOBOJIOYHOM TETIIHN.

Ortuer u 3amuTa
nabopaTopHOM
paboThI
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Ornpezenenue pagnyca Kanuuispa.

Onpenenenue panuyca Karuuisipa C
ucrnionb3oBanueMm  popmyner  Ilyazeitns  ans
NPOTEKAHUS )KUJKOCTH 110 KaHJUIAPY.
Omnpenenenue TemrepaTypHoro ko3¢ ¢uimenra
JMHEHHOTO PAaCHIMPEHUs MeTaIa.

Ornpenenenue KOdppuUIueHTa JUHEHHOTO
pacIupeHusi  AJIIOMUHUEBOTO,  MEIHOTO |
KENE3HOTO CTEp)KHEH B JMama3oHe TeMIeparyp
20-100 °C.

Onpenenenne K03 PUIMEHTa TEIIIOMPOBOHOCTH
TBEPJIBIX TEIN.

Omnpenenenne k03 PUIMEHTa TEIIOMPOBOIHOCTH
OpPraHMYeCKOTO CTEKJIa METOJOM CpaBHEHHUS C
ATAJIOHHBIM 00pa3loM U3 300HUTA.

CaoiicTBa TBEpAOIo TENA.

OmpeznenieHne  TEIJIOEMKOCTH W TEIUIOTHI
MJIaBJICHUS. METaJlIA.

OrnpezenieHne TeII0eMKOCTH MeTaslia.
Onpenenenue yACIbHOU TEIJIOEMKOCTH
ATIOMUHMSL W JKeJe3a  KaJOPUMETPUUYECKUM
METOJIOM.

CaoiicTBa TBEpAOIo TENA.
OrnpezenieHre  TEIIOMPOBOJIHOCTH METAJLIOB U
JTUAJIEKTPUKOB.

HaumenoBanue pa3nenoB AUCIHUIUIMHBL (3JIEKTPUUYECTBO U MAarHETU3M), U3y4yaeMbIX B 3
cemectpe (011 cmyodenmog ODO):

dopma
HaumenoBanue
Ne HaumenoBanwue 1ab0opaTopHBIX padoT TEKYLLETO
pazniena (Tembl)
KOHTPOJISI
1 2 3 4
Otyer u 3ammura
Pa6ora ¢ ocummiorpagom. .
1 DJIeKTpOCTaTUKA nabopaTopHOM
DKBUIMOTEHIIUATBHBIE TOBEPXHOCTH.
paboThI
. Otuer u 3amuTa
[TocTostHHBIH ConpoTHuBIEHHE METAIIIOB. .
2 . . nabopatopHoit
ANIEKTpUYECKHii TOK |M3mMepenue 60IbIINX CONPOTHBICHHA.
paboTsI
CraunonapHoe . .| Otuer m 3amuTa
N3mepeHue  ropu3OHTaJIBHON  COCTaBISIOLIEH .
3 | MarHuTHOE IoJC B nabopaTopHOI
MarHUTHOTO MOJIsi 3eMIIH.
BaKyyMe paboThI
OtyeT u 3ammra
ONeKTpOMarHuTHas .
4 N3mepenne HHIYKTUBHOCTH KaTYIIKH. 1a00paTOPHOIL
WHTYKITHS
paboThI
DNEKTPUUECKOE M0JIE Otuer u 3amura
W3mepenue 31eKTpUYECKOro COIPOTUBIIEHHUS C .
5 B BEILIECTBE. nabopaTopHOU
IIOMOIIBIO MOCTAa Y UTCTOHA.
JudnexTpuku paboThI
MarunuTHoe 1oje B . Oruer u 3amura
6 N3mepenne MarHuTHON NPOHUIIAEMOCTH TOPA.

BCIICCTBC.

nabopatopHoit
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Marsetuku paboThI
DNIEeKTPOMarHUTHBIE
Oruer u 3amura
Kosie0aHusl. ConpoTuBieHHE EKTPOJIUTOB. .
7 . nabopaTopHOM
[lepemenHbIit MoI1HOCTb B LIENU IEPEMEHHOTO TOKA. 5
. a0O0ThI
AIIEKTPUUYECKHUI TOK p
YpaBHeHus
. . OrtueT # 3amuTa
Makcgeia. H3mepenne ANEKTPUUECKON EMKOCTH .
8 nabopaTopHOM
DNeKTPOMAarHuTHEIE |KOHJIEHCATOpa C oMol MocTa COTTH.
paboTsl
BOJIHBI
W3mepeHne  BOJIBT-aMIIEPHBIX  XapaKTEPUCTUK
[Ipupona Hocutenel |AMOAOB. Otuer u 3amura
9 | Toxa. KonraktHele |M3mepeHre  BOJBT-aMIICPHBIX  XApaKTEPUCTHK| J1a00OPaTOPHOM
ABJICHUS TPaH3UCTOPOB. paboTsI
DJIeMEHTHI JICKTPUIECKOH LIeIH.
HaunmMenoBaHue paszienoB MUCIUILUIMHEI (ONTHKA), W3ydaeMbIXx B 4 cemectpe (0.4
cmyodenmog ODQO):
®opma
HanmeHnoBanue P
Ne HaunmenoBanue 1a60paTopHbIX padoT TEKYILEro
paszznena
KOHTPOJIS
1 2 3 4
IIpoBepka 3akoHa Maimoca. M3ydenue BpameHus
IJIOCKOCTH MOJISIPU3ALINH. Oruer u 3ammra
1 | Ionapuszanus ceeta |OnpeneneHue KOHIICHTpaLUH pactBopa| J1abopaTopHOI
MOJIIPUMETPOM. paboThI
ITpoBepka 3akoHa bproctepa.
Onpenenenre MpeIoMIISIIOIIETo yria OUIpU3MBI
Otuer u 3amuTa
Wurepdepenuus | Ppenens. .
2 nabopaTtopHoit
cBeTa Omnpenenenue paauyca KPUBH3HBI JIMH3BI C 5
a0O0ThI
nomo1uso konern Herorona. P
N3y4eHne 3aK0OHOB TEIIOBOTO U3ITyUEHHUSL. Otuer u 3ammra
3 | KsanToBas ontuka |[M3ydenue 3akoHOB GoTodpdekra. nabopaTopHOI
M3MeHeHne CKOpOCTH CBETA. paboTbI
W3yuenue siBneHus AUQpaKium. Oruer u 3amuTa
4 Hudpaxuus ceera |CpaBHeHHe AUGPAKIIMOHHOTO M JUCIEPCHOHHOTO| J1abOpaTOpHOM
CIIEKTPOB. paboThI
Omnpenenenne nMokaszarens MpeIoMICHUS TBEPAbIX
Y JKUJKUX ONTHYECKUX CPe/l.
. Otuer u 3anuTa
I'eomerpuueckas |M3ydeHue 3puTenbHOM TpyObl U MUKPOCKOIIA. .
5 nabopaTtopHoi
OTITHKA HccnenoBanne oNTHUYECKUX CUCTEM. 5
N a0O0ThI
HccnenoBanne  NOrpelIHOCTEH  ONTHYECKHX P
CUCTEM.
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Hucnepcus ceera

CpaBHenue Au(PaKIMOHHOTO U JTUCTIEPCHOHHOTO
CIIEKTPOB.

OM-56.
XapaKTEPUCTUKHU CTEKOJI.
ITpoBepka 3akoHa JlambGepra.

CrnekrpodoromeTp Ontuyeckue

Oruer u 3anuTa
nabopatopHoit
paboThI

HaumeHnoBaHue pa3/ieioB AUCIUILUIMHBI (CIICIUATLHBIC BOIPOCHI ATOMHOMW U SIICPHOM
(u3mKm), u3ydaeMeix B 5 cemectpe (015 cmyoenmos ODO):

HaunmenoBanue Dopma TEKyIIEro
No Coneprkanue paznena
pazznena KOHTPOJIS
Otyer u 3ammura
1 Beenenue B OmnpezneneHre OTHOIICHUS 3apsijia IEKTPOHA K €ro 1360DATODHOI
aTOMHYIO (PM3UKY |Macce METOJIOM MarHeTpOHa. parop
paboThI
[Inmanerapnas Otyer u 3ammura
P Aromusie mogenu k. Tomcona u D. Pesepdopra. T
2 MO/JIeIb aTOMa nabopaTopHOi
OneiT @panka u ['epua.
Pesepdopna—bopa paboThI
YpaBHeHUA .
Ine epa W3ydenue cepuaibHBIX  3aKOHOMEpHOCTeH  B| OTYET M 3amuTa
WHTEpa U .
3 peiL p CIIEKTpEe aToMa BOJIOPO/Ia. nabopaTopHOM
KBAaHTOBAsl TEOPUS
CunexTp aroma Bogopoaa. Atom bopa. paboThI
aToMa BOJI0po/ia
Otuer u 3ammra
MHOro31eKTpOHHbBIE o
4 ATOMBL W3ydenue criekTpa aToma HaTpusl. nabopaTopHOI
paboThI
OnTtuyeckue Otuer u 3ammra
5 KBAHTOBBIE H3ydyeHue HeOH-TeNMeEBOrO Jla3epa. nabopaTtopHoit
reHepaTopbl paboThI
Otyer u 3ammura
6 | PagnoaktuBHOCTH |OmpenesieHue aKTUBHOCTU UCTOYHHKA. 1abopaTOpHOI
paboThI
BaamvoieiicTeie || 1OTPELIHOCTH npu AePHO-PU3NUECKIX o
TYET U UT
SIACPHOIO N3MCPCHUSAX. © sar Ua
7 nabopaTopHOM
U3ITYYCHUS C N3yuenue razopazpsaHOro cC4eTUUKA. paBoTEL
BCIICCTBOM N3ydeHne CUMHTUIUISIIUOHHOTO IETEKTOpa.
Nzyuenue CHMHTWIIISILIHOHHOT O raMma-
OKCIEpUMEHTHI B Oruer u 3amura
CIEKTPOMETPA. .
8 (u3MKe BBICOKMX nabopaTopHOi
SHepruii Wzyuenue pacnpocTpaHeHuss OeTa-W3NydyeHHS B paGoTHI
HEKOTOPBIX MaTepUaIax U B BO3JyXe.
CoBpeMeHHbIE
acTpouznuecKue
W3ydenue yriaoBoro pacrpeneneHusi KocMuueckux | OT4eT U 3ammra
MIPEICTaBIICHHUSI. N .
9 Ty4ei. nabopaTopHOM
OTKpBITBIE BOIIPOCHI
Jlo3uMeTpruvecKne BEIMYUHBI U UX U3MEPECHHUS. paboThI

¢bu3uky sapa u
YaCTHI]

2.3.4 IlpnMepHasi TeMaTHKAa KyPCOBBIX padoT (IPOEKTOB)

Kypcosbie paboTsl He IPEAYCMOTPEHBI.

24

pa6oThI 00y4aromMXcs M0 JMCHUIIHHE (MOAYJII0)
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Ilepeyenb y4eOHO-MeTOAUYECKOr0 oOOecleYeHUs1 sl CAMOCTOSITEbLHOI




[TepeueHsb yueOHO-METOINYECKOTO OOSCTICUCHUS TUCIIUTLITHBI

No Bux CPC o
IO BBITIOJTHEHUIO CAMOCTOSITETTLHOU PabOThI

[TpopaboTka .
I | reopermueckoro MeTtoauyeckiue pEeKOMEHJAUU 110 OpPTaHMU3alUU  CaMOCTOATEIbHON
pabotsr ctynentoB, DI'BOY BO «Ky6I'Y», 2012. - 33 c.
Mmarepuana
1. Bymenesa F0.W. Kak npaBuwibHO Hamucath pedepat, KypcoBYIO U JH-
IUIOMHYI0 paboTel: YdeOHoe mocobue uisi O6akanaBpoB [DIIEKTPOHHBIN
pecypc]: yueb. mocobue — Dnekrpon. gaH. — M.: JlamkoB u K, 2016. —
140 c.
5 Pedpepar https://e.lanbook.com/book/93331.

2. Kysuenos N.H. Pedepatsl, KypcoBble U AUIIIOMHBIE PaOOTHI.
MeTtonuka MOATOTOBKH u ohopmMieHUS [DIEKTpOHHBIH pecypc]: yueO.
nocodbue — JnextpoH. naH. — M.: JlamkoB u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.

[loaroroBka | BeuierskanuHa A.O. JlenoBble M HayuyHbIE MPE3EHTALUU [DIEKTPOHHBIN
mpe3eHTaluu | pecypc]: yueOHoe mocodue — DnekTpoH. maH. — M., bepnun: [{upet-
110 TEME Menma, 2016. — 115 c.
pedepara http://biblioclub.ru/index.php?page=book view_red&book id=446660.

Y4eOHO-MEeTOANYECKHE MaTepualbl sl CaMOCTOSATENbHOW paboThl O0ydaromuxcs H3
YyuCila UHBAJIUIOB U JIMI C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710poBbsi (OB3) npenocraBisitoTcst
B popMax, aJanTUPOBAHHBIX K OTPAHUYEHUSAM HUX 3/10POBbS U BOCTIPUATHS HHPOPMALIUH:

Jlist a1 ¢ HapyIIeHUSIMU 3pECHUS:

—B MeYaTHOH (hopMe yBeIMUCHHBIM HIPUPTOM,

— B (popMe AIIEKTPOHHOTO IOKYMEHTAa,

JUist a1 ¢ HapyIIEHUsIMU CITyXa:

— B mieuaTHoi hopme,

— B (popMe 2IEKTPOHHOTO JOKYMEHTA.

Jlist i ¢ HapyIIEeHUs MU OTIOPHO-/IBUTaTENIBHOTO aniapara:

— B mieuaTHoi hopme,

— B (hpopMe 2IeKTPOHHOTO JJOKYMEHTA,

JlaHHBII TIepedeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
00ydaronuxcs.

3 Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH

[Tpu peanuzanyu y4eOHOH pabOTHl MO OCBOEHUIO JAUCHUILIUHBI «OOmuil puzndeckuit
MIPAKTUKYM» HCIIOJIB3YIOTCSI COBPEMEHHbBIE 00pa30BaTEIbHbBIE TEXHOIOTHH:

— MHGOPMAITMOHHO-KOMMYHHUKAIIMOHHBIC TEXHOJIOTUH;

— npoOyieMHOe 00y4eHHE.

JlabopaTopHble 3aHATHSI TPOBOAITCS B CIELMAIM3UPOBAHHBIX JIADOpaTOpUsX Ha
71a00paTOPHBIX YCTAaHOBKAX MHIMBHUIYaJTbHO WM TPYIIIIAMH CTYJCHTOB U3 2 YEIIOBEK.

O¢ddexTuBHOCTE y4eOHON AEATETLHOCTH CTYJCHTOB OIICHUBACTCA 10 OaLIbHO-
PeiTHHIOBOM cucTeMe.

B yuebGHOM mpoliecce UCONb3YHOTCS CAEAYIOLME AKTUBHbIE 1 HHTEPAKTHBHbIE (op-
MBI TIPOBEJICHUS 3aHATHUN: JUCKYCCHs, MOMCKOBas Oecena, TBOpueckue WHCTpyMeHThl TPU3,
pa3d0p KOHKPETHBIX CUTYyaluil, paboTa B MaJIbIX IPYyTIaXx.

Jlng sy ¢ orpaHMYEHHBIMH BO3MOYKHOCTSMM 37J0POBbSI IIPENYCMOTPEHA OpraHMU3aIMs
KOHCYJIbTallMi C UCTOJIb30BAHUEM DJIEKTPOHHOM MOYTHI.
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4 OuneHo4HBIE CpeacTBa ISl TEKYIIero KOHTPOJIS YCIIeBAeMOCTH M IIPOMEKYTOYHOM
arrecTanuu
4.1 @oHJ OLICHOYHBIX CPEACTB JIS POBEAeHUs TEeKylero KOHTPOoJIs
Mexanuka
du3nyecKue BEINYUHbBI U X U3MepeHus. CUCTEMBI €AMHHIL.
Ornpenenure Npupoy 3ByKa.
Urto Takoe BbIcOTa 3ByKa?
UYro takoe nHTephepeHus 1 AudpaKIyst BOJIH?
UTto Takoe CTOsIYKre BOJIHBI?
Kakwue cucrempl oTcueTa U CUCTEMBI KOOPAMHAT BbI 3HaeTe?
. Onucanue ABMKEHMS MaTEpUAIbHOW TOYKM B BEKTOPHOM M KOOPAMHATHOMN
¢dopme. Bekrop mnepememeHus. CkopocTh. YckopeHue. PaznokeHue BEKTOpa TOJTHOTO
YCKOpPEHUS Ha HOPMAJIbHOE U TaHT€HLIMAJIbHOE.

Nk =

8. Uro Takoe MpOJOJbHBIE W TOMEpPEUHbIe BOJHBI, aMIUTUTYAa, (a3a U CKOPOCTb
pacrpocTpaHeHus BOJTHBI?

9. UYto Takoe BEKTOPHI YIVIOBOM CKOPOCTHU U YIJIOBOTO YCKOPEHUs?

10.  Yto Takoe MrHOBEHHAsl OCb BpAICHUS?

11.  Omnpenenure cuiy Crokca.

12.  Yto Takoe 1000BOE COMPOTHUBIICHUE U MOIbEMHAsI CHJIa?

13.  UYrto Takoe BA3KOCTb KUIKOCTHU?

14.  MaiiTe onpeaeneHne JJAMUHAPHOTO U TYpOYJIEHTHOTO TEUEHUSI.

15.  Yro Takoe uucio PeitHonbaca?

16.  CdopmynupyiiTe npuHIMI OTHOCUTENBbHOCTH [ anuiest.

17.  IlprumHa NOCTOSIHCTBA CKOPOCTH CBETA.

18.  Omnpenenure cneacTBue U3 npeodpasopanuii JIopeHa.

19. OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. JlJInHa NBIKyHIerocs Ttena. TeMi xojaa

JIBIKYIIMXCA yacoB. Cl0KeHHe CKOPOCTEH.

20.  Cdopmynupyiite 3akoHbl beprymm.

21.  CpoiicTBa XUAKOCTEN U Ia30B. 3aKOHbI I'MApocTaTUKU. CTallMOHAPHOE JBUKEHHE
XKHUJKOCTU. Y paBHEHUE HEPA3PBIBHOCTH.

22. Cuiibl 1 B3auMojielcTBUs. YeThipe THUMa B3aUMOJICHCTBUN M UX CpPaBHUTEIbHAS
XapaKTEepUCTHKA.

23.  Cdopmynupyiite 3akoHbl Hpr0oTOHA.

24,  Jlebopmammsi  CIUIONIHBIX cpeA. YHOpyras © OcTarodHas jaedopmarius.
KonuvectBenHas xapakrepuctuka nepopmanuid. 3akon ['yka, moxyns KOHra. DHeprus ynpyrux
nedopMaruii.

25. HeunepuumaneHble  Bpamaromuecs  CHCTeMbl  KoopauHar.  Kopuosmcoso
yckopenue. Cuibl MHEPLMU BO BpalLAIOLIeiics cucTeMe KoopauHaT. HenHepuuaneHas cuctrema
KOOpJMHAT, CBA3aHHAsI C IOBEPXHOCTHIO 3EMIIH.

26.  MomeHT umnysibca. MOMEHT CHIIbL. Y paBHEHHE MOMEHTOB.

27. MoMmeHT cuiibl, JedCTBYIOLEH Ha cucreMy. LleHTp macc. YpaBHEHHE MOMEHTOB
JUISL CUCTEMBI MaTEpUAJIbHBIX TOYEK.

28.  2.0mpeneneHue HeuHepuuanbHbIX cucTeM. Cuibl mHepuuu. HeunnepruanbHble

CUCTCMbI, ABMKXYHIUCCA HpSIMOJII/IHefIHO. HeBecomocTs. FpaBI/ITaL[I/IOHHaSI U UHCPTHAsA MACChL.
HpI/IHI_[I/IH OKBUBAJICHTHOCTH.

29.  3aryxatoumme konebanus. JlorapupMudeckuii 1eKpEMEHT 3aTyXaHusl.

30.  Cucrema MatepuanbHbIX TO4YEK. MIMmynbe cucteMbl. MOMEHT UMITyJIbCA.

31.  Pabota cunbl. Kunernueckas sHeprusa. CunoBoe nose. Pabora B moTeHInanbHOM
noJe.

32. CrnoxeHune neprneHauKyIsIpHbIX Konebanuid. durypsl JInccaxy.

33.  BexkropHas auarpamma. [IpencraBienue koneOaHuil B KOMIDICKCHOU (hopMme.

34.  Cnoxenue koneOaHU OQHOrO HanpasiaeHus. buenus.
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35. CBs13b cuiIbl ¢ NOTEHUMANbHON SHEprueil. HopmupoBka noTeH1IMaabHOW SHEPTUU.
DHeprusi B3auMo/IeUCTBUSL.

36.  Maremaruueckasi CylIHOCTb 3aKOHOB COXPaHEHUs. 3aKOHbI COXPAHEHHUS SHEPIUH,
HMITyJIbCA 1 MOMEHTA UMITYJIbCa B HEPEJIATUBUCTCKOM CIIydae.

37.  MaremaTHuecKuil U PU3MUECKUI MASTHUKH.

38.  OOuwe cBeneHHs 0 KOJIeOaHUAX. Y paBHEHUS TaPMOHMYECKUX KOJIEOaHHH.
I"apmonuyYecknii OCHIUIATOP. DHEPTUs KoJieOaHui.

39.  CooTHollleHHEe MEX]y Maccol U sHeprueil. CBsi3b 3aKOHOB C CUMMeETpHUEH
IIPOCTPAHCTBA U BPEMEHHU.

40.  3aKOH BCEMHUPHOTO TAroTeHUs. I'paBuTaniionHas 3Heprus. 3akonsl Kemepa.

41.  2.Cyxoe tpenue. Bszkoe tpenue. Tpenue kauenus. Pabora cun tpenus. SBnenue
3actos. SIBnenue 3anoca. opmyna Crokca.

42. JIBr>KeHUe Tena, 3aKPEIUICHHOro B To4Ke. [ upockonsl. ['npockonuyeckui
a¢dekr. [Ipeneccus u HyTanus OCH THPOCKOTIA.

43. BriBenure ypaBHeHHE Meniepckoro.

44.  Breaute popmyiny LlnomkoBckoro.

45. OO0mue cBeieHUs O PENISTUBUCTCKOM JBHKCHHS TEIl epeMeHHON Macchl. O0ras
XapaKTEpUCTHUKA Pa3IMYHbIX BUJIOB PEAKTUBHBIX JBUTrATEIEH.

46.  AHasioru nocTynaTejabHOr0 U BPalllaTEIbHOIO IBUIKEHUS.

47.  .KuHeTnueckas SHEprus Bpallalollerocst Tepaoro rena. Pabora u MOMHOCTL BO
BpallaTeIbHOM JABH)KEHHUU.

48. VYpaBHeHue nBHKeHUs TBepaoro tena. I[lonarne o tenzope uHepuuu. ['naBHbIC
OCH U TJIaBHbIE MOMEHTHI UHEPLIMH.

49.  BoyxzaeHnsle kosebanus Ilepexomnbiii pexxuM. AMmiutyaHas u (azoBast

pe3oHaHCHBIE KpuBbIE. JJOOPOTHOCTS.
50. Beruncienue MOMEHTa HHEpLUU OTHOCUTENBHO ocu. Teopema I 'tolirenca — Illrelinepa

MomnexymsipHas puszuka

1. Onuiure NpocTeIy0 MOJENb BEIECTBA — U/I€aIbHBIN I'a3.

2. Kakue yrporienus nenaiuch npy BeIBoE OapoMeTpruuecKoi opmMyibi?

3. Kak MO>kHO pHOIM3UTENEHO OLIEHUTH BBICOTY aTMocheps1?

4. OOmpsicHUTE PU3NUECKUI CMBICT pactipenenenus boiapimana.

3. KakoB ¢u3ndeckuii cMbIch PyHKIIUH pacripeieIeHus] MOJIEKYJI IO CKOPOCTSIM?

6. [IpuBeauTe nprMeps! UCIOIL30BAHUS BaKyyMa B TEXHUUYECKUX yCTPONUCTBAX.

7. B uém cymHocTh siBaeHMM nepenoca? KakoBbl OHU M IIPU KAKUX YCIOBHSX
BO3HHMKAIOT?

8. [Touemy muddysus kuaKOCTEH MPOUCKOAUT 3HAUUTEIBHO MEJICHHEE, YeM
muddy3us ra3oB?

9. Yro HazpiBaoT K03 dunmentom muddys3un (BsI3KOCTH, TeronpoBoanoct)? Ot
KaKUX [1apaMeTPOB OH 3aBUCHUT JJIs Ta30B?

10.  Kak BA3KOCTb ra30B 3aBUCUT OT TEMIIEpPATypbl?

11.  Iouemy remnoémkocts Cp Gombine Teroémkoctu Cy?

12. YTO0 mpOUCXOAUT C TEMIEPATYPOil raza, €Ciii OH PacIIMPSAETCs MPU NOCTOSHHOM
JTaBJICHUU?

13.  YTo mpoMCXOIUT C TEMIIEPAaTypOH rasa, €CiIi OH PacIIUpseTCs aarnadaTuIecKu?

14. B nuzenpHOM ABHWraTene BO3AYX MOABEPraeTcsi OUY€Hb CHIBHOMY U OBICTpOMY
cxaruto. g yero ato nenaercs’?

15. Kakue KOHCTpyKIIMM  «BEUHBIX JBUTATENCH»  «CO3JaHbl» MO  3aKOHAM
MOJIEKYJISIpHOH pr3uku?

16.  OObscHUTE  pazaUuue  HKCIEPUMEHTAIBHBIX  H30TepPM U H30TEpM,
COOTBETCTBYIOILIMX ypaBHEHUIO BaH-nep-Baanbca.

17.  Kakyo *KHIKOCTb MOKHO HAJIUTh B CTAKaH BBIIIE €r0 Kpaép?
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18.  Ilouemy y Bcex BELIECTB IOBEPXHOCTHOE HATSDKEHHUE YMEHbUIAeTCs C
YBEJIMUYEHUEM TEMIIEpaTypbl?

19.  JKunkue nexapcTBa 4acTO OTMEPSIOT KaIUIAMU. SIBIISI€TCS JIM 3TO JOCTaTOYHO
TOYHOU Mepoit?
20.  Yro Takoe «OMMeETaIII» U TJe OH MIPUMEHSETCS?

QHGKTpI/I‘-IeCTBO 1 Mara€Tusm

1. Onexrpuueckoe mnone. 3akoH Kysona, mosneBas TpakToBka 3akoHa KyioHa,
HaIPSHDKEHHOCTD 3JIEKTPUUYECKOT0 MOJIsl, IPUHIIUI CYIEPIIO3ULIIH.

2. [TonsTHE TOTOKA BEKTOPA HANPSKEHHOCTH AJIEKTpOCTaTHYeCKOro nosisd. Teopema
Octporpaackoro — 'aycca. @opmMynupoBKa U J0KA3aTENbCTBO TEOPEMBI.

3. Teopema Octporpanckoro — ['aycca. @opmynrpoBka U IpUMepsl IPUMEHEHUS K
pacuery 3JIEeKTPOCTaTUYECKUX MOJIEH: MIIOCKOCTH U 11apa.

4. [Torenuuman. IloTeHUMANBHBIA XapaKTep 3JIEKTPOCTATHYECKOrO IOJSA, IOHITHE
MIOTEHIIMAJIa, Pa3HOCTh ITOTEHIIUAJIOB.

5. [loTenuman TodeyHOro 3apsiia, BBIUMUCICHHE NOTEHLHUANAa Ul CIIy4aeB IOJI,

co3aaBacMoro CHUCTEMOM TOYCUHBIX 3apsAJ0B U IUNIOCKUM KOHJACHCATOPOM; CBA3b MCKAY
HaNps’KCHHOCTBHIO U MOTCHIUAJIOM.

6. Dnekrpuyeckuit qunoib. [lone qunons.

7. DNEKTPUUECKUN AUIONb BO BHEIIHEM 3JIEKTPUUECKOM IOJIE.

8. IIpoBogHuKM B 31eKkTpocTaTHueckoM mosie. [lose BHyTpM M Ha IOBEPXHOCTH
IIPOBOHMKA.

9. DONEeKTPOEMKOCTb, KOHJEHCATOphbl, pacueT 3yekTpoeMKocTH. CoeauHeHHue
KOHJIEHCATOPOB.

10.  DHeprus 3JIEKTPUYECKOrO MOJIA. DHEPIUs 3apsyKEHHOrO IPOBOJHHMKA, 3HEPIHU
3apsKEHHOI0 KOHAEHCATOPa, IHEPT Ul JEKTPUUECKOTO TIOJIS.

11.  JIMPnexTpuku B 3JIEKTpUUECKOM Iosie. MouleKyisipHas KapTHHA MOJSpU3aLMU
JUBJIEKTPUKA, BEJIMYMHBI, XapaKTEPU3YIOLINE MOISPU3ALNIO TUIIEKTPUKA.

12.  IlocrostHHBIA 3nekTpuueckuid Tok. 3akoHel Oma u [Dxoynsa - JleHua B

UHTETpaJIbHON 1 aAuddepeHnnanbHoi Gpopmax.

13.  IIpaBuna Kupxroda.

14. MarnuTtHOe 1osie TOKOB B BakyyMe. [IoHATHE MarHuTHOro moss, 3akoH buo -
CaBapa - Jlamaca, pacdyeT BEKTOpa MarHUTHOM MHAYKLHHU A1 KOHEYHOIO OTpE3Ka TOKa U
KpyTrOBOI'O TOKA.

15. TeopemMa O LUPKYJALMM BEKTOpPa MAarHUTHOW WHAYKIMH, BUXPEBOM XapakTep
MAarHuTHOTO IMOJIs, NMPUMEHEHUE TEOPEMbl O LUPKYJSLUM K pacyeTy MarHUTHOIO IIOJs B
COJICHOU/JIE, BHYTPHU IIPSIMOTO ITPOBOJIHUKA.

16. MarHuTHeIi MOMEHT KpPYroBOTO TOKa. MArHWTHBIM JUIIONb, MOJE JUIIONA,
MAarHUTHBIN JIUIIOJIb BO BHEITHEM MarHUTHOM IIOJIE.

17. JleficTBMEe MarHUTHOTO IOJIA HA TOKU U 3apsAnbl. [IpoBOAHMK B MarHUTHOM IIOJIE,
B3aMMOJIEMCTBHE 2-X IPOBOJIHUKOB C TOKOM.

18.  Pabora mpu mepeMenieHWH MPOBOJHHMKA C TOKOM B MAarHUTHOM IIOJIe, paMKa B
MAarHuTHOM IIOJIE.

19.  Cuna Jlopenua.

20.  DnextpomarHuTHas uHAYKMA. Onbitel Dapanes, npasuio Jlenna, dopmyna s
OJIC »>1eKTpOMAarHUTHOM MHAYKLUH, TpPakTOBKAa MakcBemia SIBIEHUS 3JIEKTPOMATrHUTHON
MHIYKIHH.

21.  Camomnaykumsa. WuayktuBHOCTh, ¢opmyna it OAC  caMOMHIyKIHH,
HCYE3HOBEHME U YCTAHOBJIEHHUE TOKA B LIEIIU, COAEPKAIIEH HHAYKTUBHOCTD.

22. IlepemeHHBI TOK. XapakTEepUCTHKA IEPEMEHHOIO TOKA, LEMb, COJAepIKallas
AKTUBHOE COIIPOTUBIIEHUE, EMKOCTb U MHAYKTUBHOCTh, PE30HAHC HAIIPSHKEHUH.

23. MOIIHOCTH B LIENU TEPEMEHHOTO TOKA.
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24.  Dnexrtpuueckue konebanwus. MaeanbHblil KoneOaTeIbHBIN KOHTYDP.

25. Bounnbl. Pactipoctpanenue BoJIH, ypaBHEHHUE IUIOCKOM M ChepruuecKoil BOJH,
(azoBast CKOPOCTb, BOTHOBOE YPaBHEHHE.

26.  DnexTpoMarHuTHbIE BOJHBL. TOK cMeleHus, ypaBHEHHEe MakcBelia U ux
(bu3nvecKknii CMBICII, BBIBOJI BOJTHOBOTO YPaBHEHUS U3 ypaBHEHUI MakcBea.

27.  CpolcCTBa 3J€KTPOMarHUTHBIX BOJIH.

28.  MarnuTHoe noje B BeuiecTBe. Bektop HamarHuunBanusa. OCHOBHBIE 3aKOHBI
MarHUTHOTI'O TI0JI€ B BEILIECTBE.

29.  llpupoja 3a€KTPUUECKOr0 TOKAa B METAJIJIaX U MOJIYTIPOBOJHUKAX.

30.  DiekTpuuecKue SIBJCHUS B KOHTAKTaX.

31. TepmonnexktpuuectBo. SABnenus [lenprhe u TomcoHa.

32.  KonebaHusi IpU HAJIUMUNU 3aTyXaHUS.

33.  Pe3onaHC TOKOB B LI€TIH IEPEMEHHOTO TOKA.

OnTuka

1. B yem 3axnrodaercs 3aKOH NpeIoMIIeHHs cBeTa?

2. OT uero  3aBUCUT  BEJMYMHA  KaXYyIIErocs  MOJHATHS  NPEAMETa,
paccmMaTpuBaeMoOro 4epe3 CTeKI0?

3. UYro Ha3bIBaETCA NPEIEIbHBIM YIJIOM ITOJIHOIO BHYTPEHHETO OTPaXKEHU?

4. Kak 3aBucuT rnokasaresns npeaoMIIeHHs pacTBOpa OT KOHLIEHTpaluu?

5. Kak ycrpoena 3purensHas Tpy6a’?

6. UYro Ha3bIBaeTCS YBEINYEHUEM ONTUYECKOHN TPYOBI?

7. UYro Ha3pIBaeTCA M0JIEM 3pEHUSI TPYOBI?

8. Yem ormyaercs 3purenbHas Tpy6a Kemepa ot tpyOs! [Nanunes?

9. Uro Takoe aneptypHas quadparma?

10.  Yro Takoe uucioBas aneprypa?

1. B uem 3axitovaeTcs ycinoBue CUHYCOB?

12.  Yewm ornuuvaercs anmoxpomMar oT axpomara?

13.  KakoBo yCTpOICTBO OKYJISIpPHOI'O MUKpOMETpa?

14. B deM cocTout siBieHUuE HHTEPHEPEHIIUN CBETA?

15.  JlaiiTe ompenencaune nHTEpDHEPEHITIH.

16.  Kakue BonmHBI Ha3bpIBalOTCsA KorepeHTHbIMU? Kak (opMynupyroTcst ycioBus
KOI'€pEHTHOCTH JIBYX BOJIH.

17. Kak BblUMCHOs€TCS CyMMapHasi MHTEHCUBHOCTb IpU HAJIOXKEHHUU  JABYX
MOHOXPOMAaTHYECKHUX BOJIH OJIMHAKOBOM YaCTOTBI, TOJIIPU30BAHHBIX B OJHON IJIIOCKOCTH?

18. [Ipn KakuxX YCIOBUSX BO3HHKAIOT M KAaK pPACCUMTBHIBAIOTCS mMin W max
WHTEHCUBHOCTH NPH UHTEPPEPEHIINH BYX BOJIH?

19.  Ilocrpoiite xon nyueil B cxeme KOHra, paccuntaTh pa3HOCTb XOAa JIydeH U
HIMPUHY UHTEP(HEPEHIIMOHHON TOJIOCHI.

20. [Moctpoiite xon nyuel B Ounpuszme PpeHens, BRIBEIUTE (OPMYIIBI IS pacyera
HIMPUHBI UHTEP(HEPEHIIMOHHON TOJIOCH 1 MAKCUMAIIBHOTO YHCIIa MHTEP(PEPEHIIMOHHBIX MOJIOC.

21. [IpuBenure onTuyeckyio cxemy uHTepdepomeTpa MaiikenbCoH, OOBSICHUTE
MIPUHLUII €r0 JEHCTBHUA.

22. J1J1s 4ero ucnoinb3yoTces HHTephepoMeTps?

23. B uewm 3axiouaercs npuHuun [rolirenca - ®penena?

24.  Yem omnmuaercs nudppakuun Openens ot audpakiun Opaynrodepa?

25.  Kak ¢opmynupyercst yciaoBue BO3HUKHOBEHUS! MAKCHMYMOB U MUHHUMYMOB IIPH
T(pakIuy CBEeTa HA I ?

26.  Kak BiusieT muypHHa meny Ha AM(PPaKIMOHHYI0 KapTUHY?

27. Kak 1DOCTpOUTH BEKTOPHYK JuarpamMmy JUid OIpEAEIECHUN  aMIUIMTY/IbI

KojeOaHuil B ciiydae Audpakiuu OT menu?

18



28.  UYro mpexncraBisier coOOH OU(PpPAKIMOHHAS peIIeTKa, JaTh ONpeieiicHHe
napaMeTpoB,  XapakTEpU3YIOMMX  IUPPAKIMOHHYIO  peuieTtky?  (IOCTOSIHHAs, IEepHOJ,
paspeniaronas CrloCOOHOCTb, YIJIOBask U JIMHEHHAsl JUCIIEPCHs).

29.  Kak BeIrmsauT audpakiMoHHAs KapTWHA npu nudpakuuud Ha pemetke? Jlateb
KAaueCTBEHHOE U KOJINYECTBEHHOE OIHMCAHUE.

30.  Kakas cBsi3b CyIIeCTBYET MEXIY AU pakiueid 1 nHTepdepeHue?

31.  Kakoii cBeT Ha3bIBa€TCs MJIOCKOIOJIIPU30BAHHBIM?

32. B uéM COCTOMT sIBJIEHUE IBOMHOTO Jy4eIpeaoMIeHuUs?

33.  Yro0 Takoe onTHYECKas OCh?

34.  Kakue IUIOCKOCTH B KpUCTAJIJIE HAa3bIBAIOT INIABHBIMU?

35.  Iloyemy MHTEHCUBHOCTb CBETA IPONOPLHOHAIbHA KBaJIpaTy aMIUIMTYAbl BEKTOpa
E?

36.  Kaxk ¢popmynupyercs 3akoH bproctepa?

37. Kakwue cymiecTByIOT ciocoObI MOTy4eHUS TUIOCKOTIOJISPH30BAHHOTO CBETA?

38.  Kakue BemiecTBa Ha3bIBaIOTCS ONTUYECKH AKTUBHBIMU ?

39.  UYem omMyaeTrcss AJUIMOTUYECKM IOJIIPU30BAHHBIM CBET OT  JIMHEMHO
MOJIAPU30BAHHOTO?

40.  Kak wmsroraBnuBaercs npuzMa Huxosns u B 4eMm 3aKiloyaeTcsl MPUHLMII €€
pabotbi?

41.  Kakue maTepuasbl IPUMEHSIOTCS Ul N3TOTOBJIEHUS MTOJISIPOUI0B?

42.  Kakue KpucTaJljbl Ha3bIBAIOTCS MOJOKUTEIBHBIMU, 8 KAKME — OTPULIATEIbHBIMU ?

43.  Yem oTMuaeTCs CEKTpaibHasi CBETUMOCTb T€Jla OT UHTErpaibHON?

44.  Yro Ha3piBaeTcs KOA(PPUIIMEHTOM MOTJIOMCHHS Tea?

45.  Kakoe Teno Ha3bIBaeTCA aOCOIIOTHO YEPHBIM U KaKOE CEphIM?

46. B uewm cyts 3akona Kupxroga?

47. N3noxure nepselii 1 BTOPOU 3aK0HBI BuHa.

48.  Kak ¢popmymupyercs 3akoH Credana—bonbiiMana a1t aOCOTOTHO YEPHOTO H

ceporo ten?
49. [Mpuenaure dopmyny [lnanka, OMUCHIBAIOIIYIO H3ITyYeHHE aOCOIIOTHO YEPHOTO

Tena.

50.  Kakwue 3aKOHBI MOTYT OBITh MOJIOXKEHBI B OCHOBY OECKOHTAKTHOTO H3MEpPEHHS
TEMIEPATypbl TEN?

51.  Yro Takoe ApkocTh Tena? Kak cBs3aHbl IpKOCTb U CBETUMOCTb?

52. Kakwue tena HaspiBatorcs tambeproBckumu? Kak 3Byunt 3akon JlamOepra?

53. B uém 3akmiovaercss sBJIEHHWE BHyTpeHHero Qortoddpdexra? B kakux
(OTONPUEMHHUKAX OHO UCTIONB3YETCS.

54. B uem 3akmouaeTcs SBJICHHUE BEHTWIBHOTO (hoTod(dexTa?

55.  Kaxkoga cyTh 3akoHOB (poTo3pdexTa?

56.  Kak ¢popmynupyercst ypaBHeHue DifHreliHa 11 porodddexra?

57.  UYro Ha3biBaeTcst pabOTOM BBIXO/1a JICKTPOHA U3 MeTaa?

58. M3 kakux y4yacTKOB COCTOUT BOJIbTaMIIEpHAsl XapaKTEPUCTHUKA BAKYYMHOIO
¢dorosnemenra?

59.  Uro noHMMaIOT MOl KpacHOU rpanwuie potordpdexra?

60.  UYro moHUMAIOT OJ] TEPMUHOM 3a/I€PXKUBAIOIIICE HANPSKEHHE?

CrenianbHbIe BOMPOCH ATOMHOM U SIA€PHON (PU3UKH

1. KakoB ¢usudeckuii cMbIc uncen m 1 n B 00001meHHoN popmye bansmepa?

2. KakoBbI 1JIMHBI BOJIH CaMbIX KOPOTKOBOJIHOBOW U JUIMHHOBOJIHOBOM JIMHUN CEpUU
[Tamena?

3. KaxoBa /yinHa BOJIHBI, COOTBETCTBYIOIIAsl IpaHuLe cepuu banbmepa?

4. KaxkoBa wactora rojgoBHo# nunuu cepuu Jlaimana?

3. ATOMBI BOJIOPO/A HAXOATCS B COCTOSIHUM € 1 = 5. CKOJBKO JIMHUI COAEPKUT €T0

CIEKTp MU3JIy4yeHus?
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6. B 4yem cocTouT cyTh KOMOMHAIMOHHOIO ipUHLMIIA PuTna?

7. Hcnonp3ys KOMOMHAIIMOHHBIN MPUHINI, TIOKQXXUTE Ha OJHOM U3 IPUMEPOB, KaK
MOKHO IIOJIYy4YUThb YaCTOTY JJIs1 BTOPOU JUIMHHOBOJIHOBOM JIMHUM cepuH [lammeHa.

8. KaxoBbl paznuaust MeKIy MoJienbio atoma Pesepdopaa u teopueit bopa?

9. [Touemy wmomenr artoma Pesepdopma HecoBMecTHMa C MPEICTaBICHUSIMU
KJIACCUYECKON (PU3HUKH?

10. Pazpsicaure cmbicn moctynatoB bopa. Kak ¢ wuxX moMomp0 OOBSICHUTH
JUHENYaThIN CIIEKTP aToMa Bojopoaa?

11.  Hcxoans u3 teopun bopa, onpenenure CKOpocTb JIBHUKEHHUS 3JIEKTPOHA Ha
IIPOU3BOJIBHOM SHEPIreTUYECKOM YPOBHE.

12. Omnpenenure MakCUMaJIbHYIO JJIMHY BOJIHBI CBETA, NP KOTOPOM BO3MOYKHA
HMOHM3ALMs aTOMa BOJIOPO/1a, HAXOASIErocsi B OCHOBHOM COCTOSIHUU.

13. Kakyro snepruto (B 3B) mommkeH umeTs HOTOH, YTOOBI IEPEBECTH aTOM BOJOPOAA
13 OCHOBHOI'O COCTOSIHMSI B COCTOSIHUE C 11 = 57

14.  CpaBHuTe HIepBbIi OOPOBCKHI paaryc It aToMa Bogopoaa u aist He'.

15. B ueM 3akitouaroTcs IpOTUBOPEUMS U HEAOCTATKU Teopuu aroma bopa?

16. B uem cymnocTs onbiToB @panka u ['epra?

17. Kakne oCHOBHBIE BBIBOJIBI MOYKHO CJI€JIaThb HAa OCHOBAaHUMU ONbITOB PpaHka U
epua?

18.  Ilpu KakOoM YyCKOpSIOIIEM TNOTeHIUane OyaeT HaOMoIaTbCcs pPE3Koe IMaJeHHe
aHOJHOTO TOKa B onbITax @panka u ['epua, eciim TpyOKy 3aMOJTHUTH ATOMAPHBIM BOJIOPOIOM?

19.  OObscHUTE, HA KAKHX Y4YacTKax BOJBTAMIIEPHOM XapaKTEPUCTHKH MMEIOT MECTO
YIOPYTHE U Ha KAKUX — HEYIIPYT'He CTOJIKHOBEHUS JIEKTPOHOB C aTOMaMH.

20. B ueM 3akirodaeTcst CTATUCTHUECKAs! MHTEPIIPETAIMS BOJIHOBON (PYHKIUU?

21.  Jlng xakux yacTull ciipaBeanuBo ypasHeHue lllpennnrepa?

22.  Tlouemy ypaBuenue lllpenunrepa copMyIHMpOBaHO KaK BOJIHOBOE YpaBHEHHUE?

23.  3anummre BpPEMEHHOE W cTauuoHapHoe ypaBHeHus Illpeaunrepa u
MPOAHAIIU3UPYUTE UX.

24.  CosepuuTe nepexos oT BpeMeHHoro ypasHeHus lllpennnrepa kK cTalluOHapHOMY.

25.  3anummTe OJHOMEPHOE BPEMEHHOE U CTallMoHapHoe ypaBHeHus Lllpenunrepa n
MPOAHAIIU3UPYUTE UX.

26.  3anumuTe BpEMEHHOE M cTalMoHapHoe ypaBHeHus lllpenunrepa B onepaTopHOn
(dbopme 1 poaHaATH3UPYNHTE HX.

27. Kakoii BBIBOA MOKHO CJI€JIaTh, CPABHUB CTallMOHapHOE ypaBHeHue [lIpenunrepa ¢

ypaBHEHHEM JIJIs1 COOCTBEHHBIX 3HAYCHUN M COOCTBEHHBIX (DYHKIIMNA?
28.  Uto MOXKHO cka3aTh 00 orneparopHoit popme ypaBHeHus [lpeauarepa?

29.  Kakas yactuua sBisiercst cBOOOJHOI?

30.  IlokaxkuTe, 4TO SHEPTETUYECKHH CIIEKTP CBOOOIHO JBMXKYILEHCS YAaCTULIBI
SIBIISICTCSI HENPEPHIBHBIM.

31. Halinure coOcTBeHHbIE 3HA4YEHMsI DSHEPIMM  YacTHLBI B OJHOMEPHOM
«TIOTEHIIUAIIBHOM sIMe» ¢ 0ECKOHEYHO BBICOKMMH «CTEHKAMM.

32.  KakoBa HaMMEHbIIAs SHEPTUS YACTHUIIBl B «IOTEHIMAIBHOHN siMe» ¢ OECKOHEYHO
BBICOKMMM «CTEHKaMN»?

33.  OOsbsAcHHUTE, MMOYEMY HAaWHH3IIEE COCTOSIHHE OCHMIUIATOpa HE MOXKET 00ajaTh
HYJIEBOM DHEpPIrUeH.

34.  Kakumu cBOHCTBaMU MHKPOUYACTHIl OOYCIIOBJIECH TYHHEIbHBIN 3 (hexT?

35.  3anumwure crauuoHapHoe ypaBHeHue Illpeaunrepa ans BOAOpPOIONOA00HOM
cucreMsl. [IpuBeanTe mpuMepsl BOJIOPOIONIOTOOHBIX CHCTEM.

36.  Ilouemy HamboJsee MoaxoasImIeii KOOPIAUHATHOM CHCTEMOM JJIsl pACCMOTPEHUS aToMa

BOJIOpoa siBsieTcs: cpeprueckas? [Ipoananm3upyiite (Ka4eCTBEHHO) X0/ PEIICHHSI CTAIIMOHAPHOTO
ypaBuenus lllpeawnrepa mist atoma Boxopoaa B cepuuecknx koopauHatax. Kakue BBIBOJBI
CIIEIYIOT U3 €T0 peleHus?
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37. 3anumuTe COOCTBEHHBIC 3HAYCHHUS HHEPrHHM DJICKTPOHA B aTOME BOJOPOJA,
omnpenensieMble pemieHueM ypasHeHus llpeaunrepa, u npoaHamsupyure ux. B uem ommuue u
CXOZICTBO C pe3yjbTaTamMu Teopuu bopa?

38.  Kakue Benmu4MHBI JJIs SJIEKTPOHA B aTOME OTIPE/ICIICHBI, €CITH U3BECTHBI KBAHTOBBIC
yucnan, [ u m;?

39.  Ilouemy KBaHTOBasi MEXaHHKa HE HCIIOJB3YeT MPEJCTAaBICHHE 00 3JIEKTPOHHBIX
opourax? YTo XapaKTepu3yloT KBaHTOBbIC yuciha 1, [ u m;?

40.  Kaxue BelMYMHBI, XapaKTEPU3YIOIINE IEKTPOH B aTOME BOJOPOAA, KBAHTYIOTCS?
3anuImuTe COOTBETCTBYIOMINE (POPMYIIHI.

41.  llpencraBbTe CUMBOJIMYECKYIO 3allMCh JIEKTPOHOB B COCTOSAHHMAX c: 1) n = 3,/
=0,1,2;2)yn=4,1=2;3)n=2,1=1.

42.  KaxoB (u3MUECKUH CMBICI paclpeAeseHHus IJIOTHOCTH 3apsiia B 3JEKTPOHHOM
obuake?

43.  Cdopmynupyiite npaBuia oTdopa st OpOUTATHFHOTO U MAarHUTHOTO KBAHTOBBIX
grcen. Beerna i onu BemonHA0TCA? Kak MOXKeT U3MEHSTHCS TTIaBHOE KBAHTOBOE YHCIIO?

44.  Kakue nepexo sl cooTBeTCTBYIOT cepud [lamena? Mcnonp3yiiTe CUMBOJINYECKYIO
3aIIUCh COCTOSTHUM.

45. KakoB KBaHTOBO-MEXaHUYECKHI CMBICII TIEPBOTO OOPOBCKOTO pajauyca’?

46. B ueM omiinuMe BBIBOJOB KBAHTOBOI MEXaHUKU U Teopuu bopa s 1s-coctosHus
3JIEKTPOHA B aTOM€E BOJj0poJia?

47.  DNeKTpoH B aTOME€ BOAOpOJa Haxoautcs B ls-coctosauu. Onpenenure Hanboee
BEPOSATHOE PACCTOSIHUE 3JIEKTPOHA OT Spa.

48. B yeM (pu3MUECKHUIl CMBICI NMOCTOSHHON paguoaKkTUBHOrO pacmaga? Kak MoxHO

MPUATH K BBIBOJY, YTO PaJIMOAKTUBHBIC CBOMCTBA 3JE€MEHTAa OOYCIIOBJICHBI CTPYKTYpPOH €ro
snpa? MOXHO NM yKa3aTh, KakWe sijpa M KOTJIa pacmagyTcs B PaauOaKTHBHOM oOpasie 3a
paccmatpuBaemoe Bpems? [louemy?

49.  Yro Takoe aKTUBHOCTb U yJ€JIbHAs aKTUBHOCTD IIpenapaTa?

50. Kakue  XapakTepUCTHKM  DPAJMOAKTUBHOIO  pacmaja  OIpEeNessloT  €ro
MHTEHCUBHOCTb?

51. Hapucyiite rpaduk 3aBucumoctu In 4 (4 — aKTUBHOCTH TIpernapara) OT BPEMEHHU.
Kaxue nanHple MOTyT OBITH U3 HET'O NIOJYyUYEHBI?

52. Kak ¥ BO CKOJBKO pa3 M3MEHHUTCS YHUCIO SJep PaJMOAKTUBHOIO BELIECTBA 3a
BpEMs, paBHOE JIByM II€pHoJiaM Tojypacnaaa?

53.  Kak (110 KakoMy 3aKOHY) U3MEHSIETCS CO BPEMEHEM aKTUBHOCTb HyKIM1a?

54.  Brelpazure cpenHee BpeMs KU3HU PAJUOAKTUBHOIO fA]pa 4Epe3 IMOCTOSHHYIO
PaAMOaKTUBHOIO pacnaja.

55. Uro npomoiKUTENbHEE — 4YETBIPE IEpUOoJa IOJypaclnana WIA TPU CPEIHUX
BPEMEHM KU3HU PAITMOAKTUBHOIO sipa?

56.  Kakas nons HyKIMJA pacnajeTcsl Ha MPOTSIKEHUU JBYX CPEIHHUX BPEMEH JKU3HU
PaIuOaKTUBHOIO sjipa’?

57.  KakoBO COOTHOLICHHE MEXAY CPEAHUM BPEMEHEM JKU3HHU PAJTUOAKTHBHOIO SApa
Y TIEpUOJIOM ToTypacnaaa?

58.  Kakasg 1ot Ha4agpHOrO KOJIMYECTBA PaJMOAKTUBHOIO M30TOMNA pachaiercs 3a
BpEMS, paBHOE CpPEIHEN IPOJAOHKUTEILHOCTH KU3HU 3TOT0 U30TONA?

59.  Kak u3MeHMTCS OHHEpPrusi MCIyCKAEMbIX 0-4aCTUI[ C YBEIMYEHHEM IepHuojaa
noJrypacraja paJuoakTuBHOro sieMeHTa? OTBeT 000CHyMTe.

60.  Kak 00bSICHUTH OITPOMHOE PAa3IMYUE B IEPUOAAX OJIypaclaja o-paauoaKTHBHbIX
sep?

61.  HaOmromaercst 1y paJnMOaKTUBHBIA pacma]l cBOOOIHBIX MPOTOHOB? HEHUTPOHOB?
[Touemy?

62.  Kak MOXHO OTJIMYHUTD -3JEKTPOHBI OT JIEKTPOHOB KOHBEPCUH?
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63.  UTo NEKHUT B OCHOBE METO/I0B HAOIIOACHUS U PETUCTPALIMN PAIMOAKTUBHBIX

W3ITy4eHui?

64. KakoB npuHUMII JEHCTBUS  MOJYNPOBOJHUKOBOrO  cueTdynka? B uem
MIPEUMYLIECTBO UCIIOJIb30BAaHUS TBEPIOM CpeAbI IO CPABHEHMIO C ra3om?

65. B ueM cX0ACTBO M pa3auyuue IEKTPOHHBIX U TPEKOBBIX JETEKTOPOB?

66.  Kakue BO3MOKHOCTH JAJIsl MCCIIEA0BAaHUS OTKPBIBAIOTCS NP MOMEIIEHUN KaMepbl
Bunbcona B MaruutHoe nose?

67. IIpuBenure, NOSCHUB, OCHOBHBIE XapaKTEPUCTUKH IETEKTOPOB.

68. JlaliTe XapakTEepUCTUKY SIBJICHHUS, JIEKAIIETO B OCHOBE PabOThl YEPEHKOBCKOIO
CUETUHKA.

69. B uem cX0ACTBO U pa3iindyue BUIbCOHOBCKOW U TU(HYy3HOHHON Kamep?

70.  Kak B 4epEHKOBCKOM CUETYMKE MOXHO Pa3AeInuTh YaCTUIIbI IO Maccam?

71.  UYewm myuuie perucTpupoBaTh BBICOKOIHEPI€TUYHBIE MUKPOUYACTHIIBI: KaMepon
Bunbcona nnu ny3sipbkoBoii kamepoid? ITouemy?

72.  Kakue W3 NMpPUBEACHHBIX CUETYMKOB MOTJIH Obl OBITH OOBEIMHEHBI €IUHBIM
Ha3BaHMEM «Ia30pa3psiAHbIE CUETUUKN»?

73. B uem oOLIHOCTH U Pa3TUUKE BCEX PACCMOTPEHHBIX TPEKOBBIX JIETEKTOPOB?

74.  Tloyemy mnpoONOpPIHOHAIBHAS Kamepa OJHOBPEMEHHO BBINOIHAET (YHKIUH
TPEKOBOIO JIETEKTOpa?

75. B kakux TpeKOBBIX JETEKTOPAX IPU IIPOYUX PABHBIX YCIOBUSAX JJIMHA TPEKA
camas kopotkas? [louemy?

76. MoxHO 1M ¢ nomoIblo cueTdyukoB I'eiirepa—Mrosuiepa U3MepATh dHEPIUIO

yactun? [louemy?
4.2 ®oH/ OLIEHOYHBIX CPEJICTB /1JIsl IPOBeIeHUsI MPOMEKYTOUYHOM aTTeCTAMI

OneHouHble cpeAcTBa Ui MHBAIUAOB U JIUI C OTPAHUYCHHBIMH BO3MOXXHOCTSMU
3JI0pOBbSI BEIOMPAIOTCS C YUETOM MX MHIUBUAYAIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH.

— mpu HEOOXOAMMOCTH HHBAIWAAM M JHIAM C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBbSI TPEIOCTABIISAETCS IOTIOIHUTEILHOE BPEMS JIJIS IOATOTOBKU OTBETA Ha SK3aMEHE;

— P TPOBEICHUH NPOIETYPhl OLEHUBAHUS PE3yJIbTATOB 0OYUYEeHUS! MHBAIMOB U JIMII C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBSI TIPEAYCMATPUBACTCS MCIIOIB30BAHNE TEXHHUUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBS3H C MX HHIUBUAYATLHBIMU OCOOCHHOCTSIMU;

— IIpY HEOOXOAUMOCTH 11 00YUAIOIIMXCS C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbBSI
U UWHBAJIWAOB NpOIEIypa OLEHUBAHUS pPE3YyJIbTaTOB OOYYEHUS TO JUCHUIUIMHE MOXET
MIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Iponienypa oneHMBaHUSI PE3yJNbTATOB OOYUYCHHS WHBAIM/OB U JIUI[ C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMH 3JIOPOBbsSI 110 TUCHMIUIMHE (MOMAYJIO) TNpeAyCMaTpUBaeT MpPEIOCTaBICHUE
uHpopMalu B (GopMax, aJaNTHPOBAHHBIX K OrPAaHUYCHUSM HX 3JI0POBbS U BOCIPHSITHS
uHpOpMaIHU:

Jlnist Ll ¢ HapyIICHUSIMUA 3PCHHUSL:

— B [1€4aTHOW (hopMe YBEIMUECHHBIM IIPHPTOM,

— B (popMe PIIEKTPOHHOT'O TOKYMEHTA.

Jlnist Ll ¢ HApYIICHUSIMH CITyXa:

— B mieuaTHo hopme,

— B (popMe 3IeKTPOHHOTO JOKYMEHTA.

Jist iy ¢ HapyIeHUSIMU ONOPHO-/IBUTATEIbHOTO arapara:

— B mieuaTHo hopme,

— B (hpopMe 3IeKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepedeHb MOXKET OBITh KOHKPETU3HPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA
00yJaronuxcs.
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5 ITepeyeHb OCHOBHOI M 1ONIOJTHUTEJILHOM Y4eOHOM JTUTEPaTypPbl, HEOOX0AMMOM IS
OCBOEHUS TUCHMILINHBI (MOLYJIs1)
5.1  OcHoBHasi UTEpaTypa

Mexanuka
l. Wponos, N.E. Mexannka. OCHOBHBIC 3aKOHBI [DIIEKTPOHHBIN pecypc] : yueO.
nocobue — DnekTpoH. AaH. — Mocksa : M3narensctBo "Jlabopatopus 3nanmit”, 2017. — 312
c. — Pexum moctyna: https://e.lanbook.com/book/94115
2. Wponos, N.E. 3agaun mo oOmeit ¢usuke: YuebHoe mocobue [DIeKTpOHHBIN

pecypc] : yueb. mocobue — IDnektpoH. gaHn. — Cankt-Ilerepoypr : Jlanp, 2018. — 420 ¢c. —
Pexum noctyna: https://e.lanbook.com/book/99230

3. Anemkeud, B.A. Kypc obmelt ¢usuku. Mexanuka [DieKTpoHHBIH pecypc] :
yueb. nocobue / B.A. Anemkesuy, JLI'. Jlenenko, B.A. KapaBaeB. — DnexkTpoH. maH. —
Mockga : ®uzmarnut, 2011. — 469 ¢. — Pesxxum nocryna: https://e.lanbook.com/book/2384

MonekynsipHasi puznka
1. Kyxa M.A. MonekynsipHas ¢usuka: Tekctsl nekuuii / M.A. Kyxa. — Kpacno-
nap: KyGanckwuii roc. yH-1, 2011.
2. Hponos, U.E. ®uzuka makpocucreM. OCHOBHBIE 3aKOHBI [ DIIEKTPOHHBIN pecypc|

: yue0. nmocobue — DnekTpoH. 1aH. — Mocksa : M3natensctBo "Jlabopatopus 3Hanuii", 2015.
— 210 c. — Pexwum nocryna: https://e.lanbook.com/book/84090

3. Anemxesud, B.A. Kypc o0mieii ¢pusuku. MonekynapHast pusuka [D1eKTPOHHBIN
pecypc] : yue6. — Dnektpon. maH. — MockBa : @usmariur, 2016. — 312 c¢. — Pexum
nocrymna: https://e.lanbook.com/book/91145

DJIEKTPUYECTBO U MarHETU3M

1. CaBenneB, U.B. Kypc obmieli ¢pusuku. B 5-u TT. Tom 2. DNEKTpUYIECTBO U MAarHETU3M
[DnexkTpoHHEI pecype] : yueb. mocodue — DnekrpoH. nan. — Cankr-IletepOypr: Jlanb, 2011.
—352c.

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

2. Jlanac6epr, I'.C. DnemenTapHblii yueOHUK Qu3uku. T.2 DIeKTpU4ecTBO U MarHETU3M
[DnexTponHBIHA pecypc]: yued. — DnexTpoH. naH. — Mocksa : @usmariur, 2011. — 400 c. —
Pexxum noctyna: https://e.lanbook.com/book/2240.

3. Uponos, W.E. 3agauu mo obmiei ¢pusnke: yaebHOE OCOOHE /ISt BYy30B [ DIEKTPOHHBIH
pecypc] : yueb. mocobue — DnekTpoH. gaH. — Mocksa: M3ngarenscTBo "Jlaboparopus 3HaHMiA",
2017.—434 c. —

Pexxum noctyna: https://e.lanbook.com/book/94101.

Ontuka

1. Bonnapes, bopuc Bnanumuposuu. Kypc obmeit ¢pusuku [DnekTpoHHbII pecypc] :
B 3-X KH. : y4eOHUK Juis1 OakanaBpoB . KH. 2 : DnekTpoMarueTusm, onTHKa, KBaHToBas (pusuka /
b. B. bonpapes, H. I1. Kanamnukos, I'. I'. Cniupun. - 2-e usa. - Mocksa : FOpaiir, 2017. - 441 c.
- https://biblio-online.ru/book/4799958B-AF0F-448D-A362-F09211AC56CO0.

2. CapenveB, M. B. Kypc oOmieit ¢usuku [DneKTpoHHBIA pecypc| : yueOHOe
nocodbue: B 3 1. T. 3: KBantoBas ontuka. AtomHas ¢usuka. ®uszuka tBepaoro tena. Ousmka
aTOMHOTO sapa W sneMeHTapHbix yactun / WM. B. CaBenmbeB. - 11-e u3am., crep. - CaHkT-
[TerepOypr : Jlans, 2017. - 320 c. - https://e.lanbook.com/book/92652.

3. Tpodumona, Taucus MBanoBHa OcHOBHI (hu3uKku. BomHOBas 1 KBaHTOBAsI ONTHKA
[Tekcr] : [yae6HOE mocobue] / T. U. Tpodpumosa . - M. : KHOPYC, 2011. - 215 c. : un. - ISBN
9785406011959.

CrenanbHbIE BOIPOCH ATOMHOM U siIepHOH (pr3uKH
1. Myxun K.H. DkcniepumenTansHas sinepaas pusuka. B 3-x 1. T. 1. ®usuka aToMHOTO
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sqpa [ DNeKTpoHHBIH pecypc]: yued. — DnekrpoH. naH. — Cankt-IlerepOypr: Jlans, 2009. — 384 c.
— Pexxum nocryna: https://e.lanbook.com/book/277.

2. Myxun K.H. DxcnepumenranbHas sinepHas ¢usuka. B 3-x 11. T. 2. ®usnka saepHbIX
peakuuii [DneKTpoHHBINA pecypc]: yued. — DnektpoH. naH. — Cankr-Ilerepoypr: Jlans, 2009. —
326 c. — Pexxum noctyma: https://e.lanbook.com/book/279.

3. Myxun K.H. DOxkcnepumenranbHas siaepHas ¢usuka. B 3-x tr. T. 3. Ousumka
AJIEMEHTAPHBIX YaCTHIl [DIEKTPOHHBIN pecypc]: yueOd. — Dnekrpon. gan. — Cankr-llerepOypr:
Jlanb, 2008. — 432 c. — Pexxum gocryma: https://e.lanbook.com/book/280.

5.2  JlomosHUTeJbHas IMTEPATYPA

Mexanuka

1. Byrukos, E.M. ®usnka: Mexanuka [DnekTpoHHBIH pecypc] : yued. mocobue /
E.N. bytuxos, A.C. KongpareeB. — OnekTpoH. 1aH. — Mocksa : @uszmatiur, 2008. — 352 c.
— Pexxum noctymna: https://e.lanbook.com/book/2128

2. Kanamaukos, H.I1. OcHoBsl pusuku: B 2 T. Tom 1 [DnekTpoHHbIi pecype] : yueo.
/ H.II. KanmamnukoB, M.A. CmoHabIpeB. — JJeKTpoH. naH. — MockBa : M3marenbcTBo
"Jlaboparopus 3Hauui", 2017. — 545 c. — Pexum nocryna: https://e.lanbook.com/book/94088

3. I'punkpyr, M.C. JIabopaTopHblii TPakTUKyM 1O (prsuke [DIEKTPOHHBIH pecypc] :
yue6. mocobue / M.C. I'punkpyr, A.A. Bakymok. — Dnektpon. nan. — Cankt-IlerepOypr :
Jlanb, 2012. — 480 ¢. — Pexxum gocryma: https://e.lanbook.com/book/3811

MornekynsipHas puzuka

1. byrtukos, E.1. ®u3uka: CTpoeHne 1 CBOWCTBA BelIECTBA [ DIEKTPOHHBIN pecypc]
: yue0. / E.M. Byruxos, A.C. KongpareeB, B.M. V3aun. — Onekrpon. nan. — Mocksa :
Oduzmatiur, 2010. — 336 c. — Pexum noctyna: https://e.lanbook.com/book/2127

2. I'punkpyr, M.C. JIabopaTopHbIii TPakKTUKyM 1O (prsuke [DIeKTpOHHBIH pecypc] :
yue6. mocobue / M.C. I'punkpyr, A.A. Bakymok. — DnektpoHn. nan. — Cankt-IlerepOypr :
Jlanb, 2012. — 480 ¢. — Pexxum gocryma: https://e.lanbook.com/book/3811

3. Cagenbes, 1.B. COopHUK BOMPOCOB U 3a/1a4 1o odmiel gusuke [DIeKTpOoHHBIN
pecype] : yueO. nmocobue — DnektpoH. naH. — Cankr-IlerepOypr : Jlanp, 2016. — 292 c. —
Pexxum noctyna: https://e.lanbook.com/book/71766

DJEKTPUUECTBO U MarHETU3M

1. IMupanumBuny, [I.A. DnekTpudecTBO M MarHeTu3M [DIEKTPOHHBINA pecype]| : ydel.
nocobue / LI.A. TTupanumsunu, E.B. [llanaruna, H.A. Kansesa, E.A. TlonikoBa. — DIeKTpoH.
nan. — Cankr-IletepOypr: Jlans, 2017. — 160 c.

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

2. DnexkTpuyecTBO W MAarHeTH3M: MpPaKTUKyM IO pemieHuto 3amad / denepanbHoe
rOCyJIapCTBEHHOE OIOJDKETHOE 00pa3oBaTeNbHOE YUPEKICHHE BBICIIETO MPOQPEeCcCHOHATHLHOTO
obOpazoBanus «KemepoBckuii rocygapcTBEeHHBIH yHuUBepcuter»; coct. HO.M. Ilomeiranos. -
KemepoBo: KemepoBckuii rocyaapcTBeHHslii yauBepceurert, 2014. - 80 c.: uin. - bubanorp. B KH.;
To ke [DnexTpoHHBIN pecypc].
http://biblioclub.ru/index.php?page=book&1d=278922.

3. JyOposckuii, B.I'. DnextprudectBo u marnetusm: COOpHUK 3a7ad ¥ IPUMEPHI UX
pemrenus: yuebnoe nocodue / B.I'. Jlyoposckuii, I'.B. Xapnamos. - HoBocubupck: HI'TY, 2011.
- 92 c. - ISBN 978-5-7782-1600-6; To >xe [D1eKTpOHHBIHN pecypc].
http://biblioclub.ru/ index.php?page=book&i1d=228733.

OnTuka

1. Canex, baxaa E.A. Ontuka u ¢oronuka. [IpuHuunel u npumenenus [Tekcr]:
[yae6HOE mocoOme : B 2 T.]. T. 1 / b. Canex, M. Teiix ; mep. ¢ aurn. B. JI. [lepboma. -
Honronpyanstii: Uatennexrt, 2012. - 759 c., [4] 1. nn.: nn. - ISBN 9785915590389.
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2. Canex, baxaa E.A. Ontuka u ¢oronuka. [IpuHuunel u npumenenus [Texcr]:
[yae6HOE mocoOme : B 2 T.]. T. 2 / b. Canex, M. Teiix ; nep. ¢ anrn. B. JI. [lepboBa. -
Honronpyanstii: UaTtemnext, 2012. - 780 c., [8] 1. mi. : wi. - ISBN 9785915591355.

3. CkaHupylomas  9JIeKTPOHHAsT ~ MHKPOCKOIIMST ¥ PEHTTEHO-CIEKTPaJIbHBIN
MHUKpOAHAJIM3 B MpHUMEpax MpaKTHYeckoro mnpuMeHeHus [Tekct] : ydeOHOe mocoOue ams
ctyaenToB By3oB / M. M. Kpumrran, 1. C. SIcauxos, B. U. Ilonynun u ap. ; [mox obm. pex. M.
M. Kpumrana]. - M. : Texnocdepa, 2009. - 206 c. : un. - (Mup QuU3UKH U TEXHUKH). -
Bbubmuorp.: c. 55-56. - ISBN 9785948362007.

CrenmanbHbIe BOIPOCH AaTOMHOM U siIepHOH (pr3uKH

1. OcHoBbl snepHoii ¢pusuku [Tekcr] : maboparopusiii npakTiukym / [cocT. A. I1. bapkos
u ap.] ; M-Bo obpa3oBanusi u Hayku Poc. @enepamun ; Kyol'Y. - Kpacnonap : [Kybanckwii
rocyaapcTBeHHbll yHuBepeutet], 2011. - 103 c.

2. 'onuaposa H.I'. YacTuupl u aTomMHbI€E siipa. 3a/lauyl ¢ pELICHUSIMH U KOMMEHTapUsIMHU
[DnmexTponHbIii pecype]: yueO.-meroa. mocobue / H.I'. Tomuapoa, b.C. Wmxanos, N.M.
Kanuronos. — OnekrpoH. maH. — MockBa: @usmamiut, 2013. — 448 c. — Pexxum pocryna:
https://e.lanbook.com/book/59636.

3. CazonoB A.b. Snepnas ¢usuka u nozumerpus. COOpHHK 3a1a4: yueOHOe mocodue s
By30B / A.b. Ca3onoB, M.A. Boropojckas. — 2-e u3., ucnp. u jgom. — M.: U3narensctBo KOpaii,
2018. — 98 c. — (Cepus: Crneumanuct). — I'pudp YMO BO. — Pexxum nmoctymna: www.biblio-
online.ru/book/1198FA07-AA4A-4FC4-8658-41DSD8F4CCS]1.

5.3 Ilepuoauveckue U3IaHUNA:

B mupe nayku

XKypnan skcriepuMeHTaIbHON U TEOPETUUECKOH (pr3uKu

N3Bectust poccuiickoit akagemun Hayk. Cepus puzndeckas
WmxenepHo-pu3nyecKuii xKypHai

[Tucema B )KypHaJ SKCTIEPUMEHTAILHON M TEOPETUYECKON (PU3UKHU

VYenexu pu3nyeckux HayK — €KEMECSYHbIN KypHaj. DJIEKTPOHHAs BEpCHUs
JKypHaJIa: aHHOTAaIlUU, CTaThu B hopmare pdf.

S kW=

7. W3BecTus BhICIINX yUeOHBIX 3aBeICHUI. SnepHas sHepreTuKa

8. WmxenepHo-pu3nyecKuii xKypHai

9. ITuceMma B )xypHan «@U3MKa JIEMEHTAPHBIX YaCTUIL U aTOMHOTO sJipa
10.  ITucema B )KypHaJ SKCTIIEPUMEHTAILHON M TEOPETUYECKON (PU3UKHU
11.  dusuka 3eMeHTapHbIX YaCTUIl U AaTOMHOTIO S7pa

12.  Snepnas pusnka

13.  Snepnas Qpu3Mka U HHKUHUPUHT

14.  buodwusmuka.
15. Bectnuxk MI'Y. Cepus: ®usnka. AcTpoHOMHUS.

16.  KypHan npukiagHOi MEXaHUKU U TEXHUUECKOW (PU3UKH.
17.  KypHan TeXHUYeCKOH (HU3HKH.

18.  UzBectust BY3o0B. Cepusi: Ousuka.

19.  HmxenepHas (usuka.

20.  MenunuHcKas puU3MKa.

21.  Ilpubopbl U TEXHUKA SIKCIIEPUMEHTA.

22.  ®usuka. PedeparuBnsiii xypuan. BAHUTU.
23.  Becrnuk CIIOI'Y.Cepus: @usnka. Xumus.

24. KypHan skcriepuMeHTaTLHON U TEOPETHYECKON (PU3UKH.
25.  Ussecrus BY3os.Cepus: @usuka.

26.  KypHai npuKiIaJHON MEXaHUKU U TEXHUUECKOW (PU3UKH.
27.  JKypHan TexHUYeCKOW (QU3UKH.
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28.  WMsBectus BY3os. Cepus: @usuka.
29.  IIpubopsl 1 TEXHHUKA IKCTICPUMEHTA.

Jl1s ocBOEHMS AUCLUIIIMHBI MHBAJIUIAMU U JIMIIAMH C OTPAHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0pOBbSI IMEIOTCSI M3JJaHHUS B DJIEKTPOHHOM BHUJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX CUCTEMAX
«JIanp» n «Opaiit».

6 Ilepeyenn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTEepHETY,
HEeO0XO0AUMBIX /1JI51 OCBOEHMS TN CUUILTUHBI (MOTYJIs)

1. DnextponHas 6ubmorexa FOPAUT: www.biblio-online.ru

2. DnextpoHHo-0nbMoTeuHas cucrema JIAHbD: https://e.lanbook.com

3. Uadopmanmonnas cuctema «EquHOoe OKHO 10CTyna K 00pa30BaTeIbHBIM pECypcam»:
http://window.edu.ru/window

4. bubnmoTteka 3JeKTPOHHBIX Y4EOHHKOB:

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

5. AHHOTHPOBAaHHBIN TeMaTHYEeCKUi KaTanor THTepHET pecypcoB o (usuke:
http://www.college.ru/

6. ®enepanbHbIil 00pa30BaTENbHBINA TOPTAT:
http://www.edu.ru/db/portal/sites/res _page.htm

7. Karayor Hay4HbIX PECYPCOB:

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

8. bonbinas HaydHast OnbauoTeKa:

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

9. EcrecTBeHHO-Hay4YHBII 00pa30BaTEIbHBIN MTOPTAI:
http://www.en.edu.ru/catalogue/

10. YuyeOHo-o0pa3oBaTenpHas GpU3nKo-MaTeMaTHueckas onbnuoreka caiira EQWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Jlexuuu no ¢uzuke ans BY3oB:

http://physics-lectures.ru/

13. Texunyeckast OnOIMOTEKA:

http://techlibrary.ru/

14. «Snepuas pusuka B IHTEpHETEN:!

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

7 MeToauyeckne yKa3aHus JJs1 00y4arOUXCs 10 OCBOCHUIO M CUMILTUHBI (MO1YJIs)

JUisi  yCHENIHOTO OCBOCHMSA JUCHMIUIMHBI «OOmui (U3NYECKHid MPaKTHKYM» TIpU
CaMOCTOSITENIbHOW paboTe CTYIEHT JOJKEH UMETh!

1) KOHCIIEKT JIeKIuii B OyMa)>KHOM WJIM DJIEKTPOHHOM BHJIE;

2) yuebHoe mocoOue B COOTBETCTBUU CO CITIUCKOM JIUTEPATYPHI;

3) terpamu il TabOpaTOPHBIX PaboT (TpeOOBaHUS MO BHIIOTHEHUIO U O(OPMIICHHUIO
1a00paTOPHBIX pabOT UMEIOTCS B TAOOPATOPUH MOJIEKYJIIPHOIN (PU3HKH).

CryneHTy HEOOXOIMMO CHCTEMATHYEeCKH paboTaTh MO HU3YyYEHHIO TEOPETUYECKOTO
MaTepHualia, OCBOCHHUIO THIIOBBIX IPHEMOB PEIICHUS 3a/1a4 10 (PHU3HKe U MPUOOPETEHUIO HABBIKOB
HKCIEPUMEHTAIBHOMN PaboTHI.

CamocrosarenbHass paboTa COACPKUT CIEAYIOUIMEe BUABl Y4eOHOW JesITeIbHOCTH
CTYICHTOB:

— TEOPETUYECKYIO CAMOIIOATOTOBKY K YUEOHBIM 3aHATHAM M K SK3aMEHY 110 KOHCIIEKTaM
1 y4eOHOU uTepaType;

— o(opMIIEHHE OTUETOB IO pe3yJbTaTaM JadopaTOPHBIX padoT;

— MOUCK MH(OPMAIMH N0 33AaHHON TeMe B ceTu MIHTepHeT.

®I'OC BO Tpebyer NOArOTOBKM OakalaBpOB K HAYYHO-HUCCIIEOBATEILCKON U
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WHHOBAIMOHHOW BHJaM MPO(ECCUOHATBHOMN JEATENbHOCTH, a (PU3MKa SABISETCS OAHON U3 OCHOB
Hay4HO-TEXHUYECKOro mnporpecca. IloaToMy nans pa3BUTHS TBOPYECKOI'O MBIIIIEHUS U B
KauecTBE METOJUKU MPAKTUYECKOrO NMPUMEHEHUS MOJYUYEHHBIX Ha JIGKIMSIX 3HAaHUN CTyJIEHTaMm
pEKOMEHAyeTCS U3yueHHe U MPHMEHEHHE TeOpUu pemieHus: nzoodperarenbckux 3anau (TPU3).
s Bemonnenuss TPU3-3apanuii cTygeHTaM HEOOX0IMMO MMETh HaudaibHble 3HaHug o TPU3.
JU1g 3TOro peKOMEHIYETCsl CaMOCTOSITENbHO: 1) M3y4uTh 3JIEKTPOHHYIO KHUTY «BBeneHue B
TPU3. OcHoBuble moHsATHS u noaxonsd» (http://www.altshuller.ru/e-books/); 2) wusy4utsb
Mmatepuansl Bukunenuu (http://ru.wikipedia.org/wiki/), Haunnas co cioBa «TPHU3»; 3) mpouectsb
kauru o TPU3 u3 6ubnuoreku KyOI'Y; 4) mocetuts cootBeTcTBYrOmUe TPU3-caliThI.

VY CnenHoCTh OCBOCHUS CTYACHTOM Y4€OHOH AUCIUILTUHBI OTPAXKACTCS B €T0 pelimunee —
cymMMe 0OayuioB, KoTopas (OpMHpYETCS B TEUCHHE CEMEeCTpa IO Pe3ysbTaTaM BBIOJHEHHS
JOMAIIHUX paboT W TBOPUECKUX 3aJ@aHH, TECTUPOBAHHS, KOHTPOJBHBIX pabOT, YCTHBIX
OIIPOCOB, BHYTPHUCEMECTPOBOM AaTTECTAllMM, 3alUT JIa0OPaTOPHBIX PabOT M aKTUBHOCTH Ha
CEMHUHApPCKMX 3aHATHUSAX.

Ha camocrositensHyto paboty cryaeHToB, coriacHo Ttpeboanusim PI'OC BO mo
HaNpaBJICHUIO paanou3nKa OTBOAUTCSH OKoino 46% BpeMeHH OT OOIeH TpPyIOEeMKOCTH
quciuIuinHel.  CONpOBOXKAEHHE  CaMOCTOSITENILHOM — pabOThl  CTYZIEHTOB  MOXET  OBITh
OpPraHU30BaHO B CIEAYIOMUX (hopMax:

— COCTaBJICHHEM WHAMBHUIYaJbHBIX IJIAHOB CaMOCTOSITEIBHON pabOThI Ka)XIOro u3
CTYZICHTOB C YKa3aHHEM TE€MbI U BUJIOB 3aHATUH, (HOPM M CPOKOB MPEICTABICHUS PE3yIbTATOB;

— NIPOBEJCHUEM KOHCYJIbTALMN (MHAMBUIYAJIbHBIX WIM TPYIIOBBIX), B TOM YHCIE C
MPUMEHEHHEM JIMCTAaHIIMOHHOM cpeJibl 00yUeHHS.

Kpurepuii oieHkr 3QPEKTHBHOCTH CaMOCTOATENBHON paboThl CTyIeHTOB (hOpMHUPYyETCs
B XOJ€ MPOMEXYTOYHOTO KOHTPOJSl IpOLECCa BBIIIOJHEHUS 3aJaHUl M OCYIIECTBIISIETCS Ha
OCHOBE Pa3JINYHBIX CIIOCOOOB B3aMMO/ICHCTBHSL.

B cootBerctBMM € 3THUM IIpU IPOBEIEHUU ONEPATHUBHOIO KOHTPOJISI MOTYT
HCIIOJIb30BAaThC KOHTPOJIBHBIE BOINPOCHI KAaK K BBIIOJHAEMBIM padboTaM J1abopaTOPHOTrO
IIPaKTUKyMa, TaK U K COOTBETCTBYIOIIMM pa3ziesiaM OCHOBHOM JUCIUIUINHBI.

B ocBoeHMM AMCHIMIUIMHBI MHBAJIWJAMHU U JIMLAMU C OTPAaHUYEHHBIMM BO3MOXKHOCTSIMU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET HHIUBHAyalbHas ydeOHas pabora (KOHCYJIbTAllUU) —
JIOTIOJIHUTENIBHOE Pa3bsICHEHHE yUeOHOr0 MaTepuara.

WunuBuyanbHble KOHCYJNBTAllMM 10 TPEAMETY SBISIFOTCS BaXHBIM  (PaKTOpOM,
CHOCOOCTBYIOUIMM MHAWBUAYAIN3ALUN OOYUYEHHUS U YCTAaHOBJICHUIO BOCIIUTATEIHLHOIO KOHTAKTa
MEXAy IpernojaBaTesieM M OOydyarolUMCS HHBAJIWAOM WM JIMIOM C OIPAaHU4YEHHBIMHU
BO3MO>KHOCTSIMH 3/10POBbSL.

8 Ilepeyenb UH(pOPMANIMOHHBIX TEXHOJIOT Ui, HCIOJIb3YeMbIX MPHU OCYIIECTBICHUH
00pa3oBaTeILHOIO NPoIecca MO JUCHUILINHE (MOTYJIIO0)

8.1 Ilepeyenb HH(POPMANMOHHBIX TEXHOJIOTHHI

1. KoHCynpTUpOBaHuE NOCPEICTBOM 3JIEKTPOHHOM MOUTHI.
2. Mcnionb30BaHue IEKTPOHHON npe3eHTanuu Ha caiite Moodle KyOI'Y.

8.2  IlepeyeHb He0OXOAMMOIO MPOrPAMMHOIO0 o0ecneYeHnst
1. Cpena MomynbpHOTO TMHAMUYecKOro ooyderust Moodle.

8.3  Ilepeyenb MH(pOPMALUOHHBIX CIPABOYHBIX CHCTEM

1. CrnpaBouHno-npaBoBas cucreMa «KoncynbranT [Lmroc» (http:/www.consultant.ru)
2 Onexrponnas oubnnoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)
3. DNEeKTPOHHBIN KaTajor HayuyHou 6ubnmoreku Kyol'yY
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(http://212.192.134.46/MegaPro/Web).

4. OnextpoHHas OubnuoreuHas cucrema «YHuBepcurerckas oudmmoreka ONLINE
(http://biblioclub.ru/index.php?page=main_ub_red).

5. DneKTpoHHas OubIroTeYHAS cucremMa U3/1aTeNIbCTBA «Jlaub»
(https://e.lanbook.com).

6 OnexrponHas Oubnmoreunas cucrema «tOpaiit» (https://www.biblio-online.ru).

9 MaTtepuanbHo-TeXHUYeCKas1 0a3a, HeoOX0oAUMasi ISl OCYLeCTBJIEHH

00pa3oBaTeILHOIO NMPoIecca MO0 JMCUUILINHE (MOTYJIIO0)

MaTepI/IaJIbHO-TGXHI/I‘-IGCKOG obecrnieucHue JUCIUITIIINHBI

Ne Bun pabor
(MOIyJIs1) M OCHAIIIEHHOCTh

CneunanuzupoBanHas  jgabopatopus wmexanuku (216C),
ocHamieHHast  jaboparopHeiMu  komruiekcamu  JIKT m
HE00XOIUMBIM JIAOOPATOPHBIM 00OPYIOBAHUEM.
Crnenuanu3upoBaHHas J1ab0paTOpHst MOJEKYJSPHOW (PHU3UKH
(227C), ocHamenHas naboparopHbiMu komiiekcamu JIKT u
HEO0XOIUMBIM JIAOOPATOPHBIM 00OPYIOBAHUEM.
Crnenmanu3upoBaHHass — Jj1aboparopusi  JJIEKTpUYeCTBA U
JlabopaTopHbie MarHeTu3Ma (3180), OCHaIIEHHAs 1abopaToOpHBEIMU
3aHATUA komiuiekcamu  JIKT  u  HeoOxoaumbIM  J1a0OpaTOPHBIM
000pyIOBaHUEM.
CnenuanusupoBannas jiadoparopus Ontuku pusuku (312C),
ocHamieHHast  JnaboparopHbiMH  Komruiekcamu  JIKO  m
HEO0XOIMMBIM JIAOOPATOPHBIM 00OPYIOBAHUEM.
Crnenuanu3upoBaHHas Jj1aboparopuss aTOMHOW U SIEPHOM
¢usuku (225C), ocHamieHHas: J1a0OPaTOPHBIMU KOMIUIEKCAMHU
JIKT u HeoOX0IMMBIM JTa00PATOPHBIM 000PYTOBAHUEM.

Aypnuropust 314C, ocHallleHHasi KOMIIBIOTEPHON TEXHUKOM €
CamocTosTenbHast MOJKJIIOYEHUEM K ceTH MHTepHeT.

pabora Aynutopus 204C, ocHallleHHasi KOMIIBIOTEPHON TEXHUKOH C
MOJKJIIOUYEHUEM K ceTH HTepHeT.
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