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1 Hesn 1 321241 N3yYeHUs IUCHUILIMHBI (MOLYJIs1)
1.1 Ieab ocBOEHHST AN CIMILTIMHBI

VYyebnas nucuumuaa b1.B.15 «O0mmii pusnyuecknii MpakTUKyM» CTAaBUT CBOEH IICIIBIO
chopMUPOBaTh y CTYIEHTOB 0a30BbIC TEOPETUYECKHE 3HAHUS 00 OCHOBHBIX SIBIICHUSIX,
MOHATHUAX, MOJICIIAX, 3aKOHAX M METOJIaX MEXaHUKH, MOJEKYJSIPHON (PU3UKH, DJIEKTPUUECTBA U
MarHeTu3Ma, OINTHKH, CICIHAIbHBIE BOMPOCH aTOMHON W sIepHOW (HU3MKH, a Takke IaTh
HaBBIKH BBIMIOJHEHUS MTPAKTUYECKOTO BBHIITOTHEHUS 1a00paTOPHBIX padoT.

1.2 3agaun AMCHMIINHEI

— U3YYEHHE TEOPETHUYECKHX OCHOB, IOHSATHHA, 3aKOHOB W METOJOB MCCIEAOBAHUMN
MEXaHUKH, MOJEKYISIPHOW (DM3HMKH, SJIEKTPHUECTBA W MArHeTU3Ma, OMNTHKH, CIEIUATBHBIX
BOIPOCOB aTOMHOM U si7iepHON (DU3UKY;

— O3HAKOMJICHHE C TpaHUIAMHA TNPUMEHUMOCTH (U3WYECKHX MOJENeH W TEOPHid,
HCHOJIb3YEMbIX JUIsSl ONUCAHUS (PU3HMUECKUX SBICHUM;

— OBJIAJICHUE HABBIKAMH M METOJAMH BBIIOJHEHHS Ja0OpaTOPHBIX pabOT 1O OCHOBHBIM
pa3genaM MEXaHUKH, MOJIEKYJIApHOH (U3MKH, 3JIEKTpUYEeCTBA M MarHeTu3Ma, ONTHKH,
CTEMATBHBIX BOIIPOCOB aTOMHOMW U SIIEPHOHN (PH3HKH;

— NpUOOpEeTEeHHEe  yMEHHUS  MCIOJIb30BaTh  3aKOHbl  (PM3MKU IS pelleHUs
€CTECTBEHHOHAYYHBIX U TEXHUYECKHX 3a/1a4;

— OpUOOpeTeHHEe HaBBIKOB IIOMCKA JONOJIHUTENIbHOM HHMOpPMALUU IO MEXaHMKH,
MOJIEKYJISIPHON (U3MKH, 3JEKTpUYECTBA M MAarHeTU3Ma, OINTHKH, CIEHUAIbHBIX BOIPOCOB
aTOMHOH U AepHON (DU3UKHU, CBI3aHHOM € MX UCTOPUEH U COBPEMEHHBIMHU JIOCTUKEHUSMHU.

1.3 MecTo aucuMnIMHbI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl

Jucuunmuza «OO0muid Gu3nueckuil MpakTUKyM» OTHOCUTCS K BapUaTUBHOM YacTH
bnoka 1 monyns «O61mas ¢pusnka» yueOHOro MiaHa.

1.4  IlepeyeHb MJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs MO AUCHHUILIMHE (MOAYJII0),
COOTHECEHHBIX C INIAHMPYEMbIMH Pe3yJIbTATAMH 0CBOCHHSI 00pa30BaTe/IbHOI MPOrpaMMbl

W3yuenne maHHOM yueOHOM JUCHMIUIMHBI HampaBieHO Ha (opMupoBaHHE Yy
o0yyaromuxcst CIeAyOUMX KOMIIETEeHIIHI:

Ne Mupexc Conepxanne B pesynbrare n3ydeHus: yaeOHOM TUCITUTUTHHBI
. | KOMITET KOMIIETCHIIUU o0yyaromuecs JOJKHbBI
| eHuu (wm e€ gacTn) 3HATh YMETh BJIaJeTh

1 OIIK-1 | ctocoGHOCTBIO MAaTE€MATHKY U NIPUMEHSTH Ha CITOCOOHOCTBIO K
UCIIOJIb30BAaTh B €CTECTBEHHBIC MpaKkTuKe 0a30BbIE | OBJIAACHHIO
npodeccuoHanbHON HAayKH, UX 3HAHUS B 00JIaCTH 0a30BBEIMU
JIesITeNIbHOCTH 0a30Bble | MCTOJB30BAHHUIO B | MATEMATHKH U 3HAHWSIMU B
€CTECTBEHHOHAYYHbIE po¢)eCCHOHANBHON | €CTECTBEHHBIX HAYK, | 00JacTu
3HAHUSA, BKIIOYas JESTeTbHOCTH WX UCIIOJIb30BAaHUIO | MaTeMaTUKU U
3HAHUA O IPEIMETE U B €CTECTBEHHBIX
00BEKTax U3yUCHHS, npodeccnoHanbHON | HAayK, UX
MeTOJ1aX UCCIIEIOBaHuS, JeSTeTbHOCTH WICTIOJTE30BAaHUIO
COBpPEMEHHBIX B
KOHLICTILIUSAX, npodeccuoHanbH
TOCTHKECHUAX U 0i1 IesATeNbHOCTH
OTpaHUYCHUSIX
€CTECTBEHHBIX HayK




Ne Wunexc Copnepxanue B pesynbrare usyueHus yaeOHON JUCHUTLITHHBI
H.lj[. KOMIICT KOMIICTCHIINHU O6yT‘IaIOHII/I€CH JOJIKHBI
E€HUUU (wm e€ gactn) 3HATh yYMeTh BJIA/IETH
2. |OIIK-9 | criocoOHOCTBIO OCHOBHBIE METOZbI | PYKOBOJWTH HaBBIKAMH
IMOJIy4YUTh YIpaBJICHUA Hay4YHbIMH Jquacpa u
OpraHu3alfMOHHO- MaJIbIMH HaYy4YHBIMU | IPOCKTAMHU U PYKOBOAUTECIIA
YIIPaBJICHYECKHE rpynmnamn Hay4JHOU paboToit MAaJIBIX HAy4HBIX
HaBBbIKU ITPU pa60Te B MaJibIX KOJIJICKTUBOB | TPYIII 1
HAaY4YHBIX I'pylnax u IIPOCKTOB
APYrux MajblX
KOJJICKTUBAX
HCIIOJIHUTENIEH
3. [IIK-3 TOTOBHOCTBIO MPUHIUIEI pabOTHl | MPUMEHSTH Ha CIOCOOHOCTBIO
IIPUMCHATH Ha IIPAKTUKE | U METOJbI IIPpaKTUKE IIOHUMAaTh
npoeccCHoHaNbHBIE JKCIUTyaTaluu MIPUHIIATIEL PaOOTHl | MPUHITHAIIBI
3HaHUS TEOPHUU U COBPEMEHHOU Y METOJBI paboThl 1
METOJIOB (PH3NIECKUX arnrmaparypsl 1 JKCIUTyaTaluu METOJIBI
UCCIIEA0BAHUM o0opymoBaHUs COBPEMEHHOU 3KCILTyaTaluu
anmnaparypsl 1 COBPEMEHHOMN
000pyAOBaHUS armaparypsl u
000pyIOBaHUs
2 CTpyKTypa H coepKaHMe IUCHUILTHHbBI
2.1 PacnpenesieHue TPyI10€MKOCTH M CHUILIMHBI 10 BHAaM padoT
O6mass TpyAOEMKOCTh AMCHUIUIMHBI cocTaBiser 15 3au.en. (540 wyacoB), wux
pacrpeiesieHue 1Mo BujgaM paboT MPeICTaBICHO B TaOJIHIIE:
CemecTpbl
. Bcero
Bun yuebnoit paboThl 4ACOB (dacer)
1 2 3 4 5
KonrakTHas padora, B TOM 4ncIe:
AyIMTOpHBIE 3aHATHA (BCEro): 352 72 72 72 64 72
3aHATHS JEKIUOHHOTO THIIA - - - - - -
JlaGopaTopHbIe 3aHATUS 352 72 72 72 64 72
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPBI,
NPAKTUYECKUE 3AHATHSA ) i i i i i i
HNuas koHTaKTHas padora:
KoHTpoab caMocTosATENbHON paboThI 20 4 4 4 4 4
(KCP)
[Ipomexyrounas arrecranus (MKP) 1 0,2 0,2 0,2 0,2 0,2
CamocrosiTesibHast padoTa, B TOM
yucsie:
[ToaroroBka Kk 3amuTe J1a00paTOPHBIX 167 31.8 31.8 31.8 | 39.8 31.8
pabot
KonTpoJns:
[ToaroroBka K 3K3aMeHy - - - - - -
yac. 540 108 108 108 108 108
OGmas B TOM 4HCJIe
TPY/I0EMKOCTD KOHTAKTHAas 373 76,2 76,2 76,2 | 68,2 76,2
padora
3a4. ell. 15 3 3 3 3 3




2.2 CTpyKTypa JTUCUMILIIMH

PacnipenencHue BUIOB y4eOHOH paOOTHI M X TPYAOSMKOCTH I10 pa3jesiaM JUCIUTUIAHBL.
Paznenpl nuctmruinabl (MexaHuka), u3ydaembie B 1 cemectpe (011 cmyodenmos OPO):

KosmuecTBo yacos
Ne| HaumenoBanwue pasienoB (TeM) AymuTopHas Breaymuropras
Bcero pabora pabota
J I13 JIP CPC
1 2 3 4 5 6 7
N3mepenne mIoTHOCTH MaJIbIX Tell
1 MPaBUIILHON T€OMETPUYECKOM 5,6 - - 4 1,6
(bopMbI
) Omnpenenenue CKOPOCTH 3BYKa 3.6 i i 5 1.6
METOJIOM CTOSIYel BOJIHBI
3 Ornpenenenue JIMH KOMETHBIX 5.6 ) i 4 1.6
XBOCTOB
Omnpenenenre MOMEHTa HHEPLIMU
4 TE€JI METOJIOM KPYTUIIbHBIX 5,6 - - 4 1,6
KoseOaHui
H3mepenne yckopeHus
5 | ¢cBOOOAHOTO MafAEeHHUS C TIOMOIILIO 5,6 - - 4 1,6
MaluHbl ATBy1a
6 [IpoBepka 3aKkoHa COXpaHEHHUS 5.6 i i 4 1.6
UMITYJTbCa
Omnpenenenne CKOPOCTH MOJIETA
7 | Tyau C MOMOIIBIO KPYTHILHOTO 5,6 - - 4 1,6
OATMCTUYECKOTO MasITHUKA
] Omnpenenenue kodpdurmenta 5.6 i i 4 1.6
TPEHHS KaueHUsI
9 Uccnenoanue K.I1./1. motopa c 5.6 ) i 4 1.6
MOMOIIIBIO JICHTOUHOTO TOPMO3a
10 OOGOpOTHBII MassTHUK 5,6 - - 4 1,6
Omnpenenenue rIaBHBIX MOMEHTOB
11 WHEPIUU CTATBHOTO 5,6 - - 4 1,6
napasuieNienumne1a
12 Mastauk Makcpenna 5,6 - - 4 1,6
13 Mastauk O6epbexa 5,6 - - 4 1,6
14 MexaHn4ecKknii THCTEPE3HC 3,6 - - 2 1,6
15| Onpenenenune )KECTKOCTH NPYXHH | 5,6 - - 4 1,6
16 3aryxaromue KoiaeOanus 5,6 - - 4 1,6
17 3aKoHbI CTOJIKHOBEHUH. [IpoBepka 5.6 ) i 4 1.6
3aKOHA COXPAHEHUS UMITYIhCa
18 Onpenenenne moayns FOunra 5,6 - - 4 1,6
19 Casi3anHbIe KojeOaHus 5.6 i ) ) 1.6
JIBYX MasiTHUKOB
20 Onpenenenne KECTKOCTH 3.4 ) i ) 1.4
IPYKUHBI TpapUUecKUM CIoco00M




KonuuecTBo yacos
Ne| HammeHoBaHme pa3zieioB (TeM) AymuTopHas Bueaynuropraz
Bcero paborta pabota
J 113 JIP CPC
Hmozo no oucyuniune: 103,8 - - 72 31,8

Pacrnipenenenne Bu10B ya4eOHOM paOOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIHUILTUHBL.
Paznensl puctumummabl (MoJIeKyJsipHas (HU3MKa), U3ydaembie BO 2 cemecTpe (015 cmyOoeHmos
0DO):

KonmuectBo yacoB

Ne HaunmenoBanue paznenon Ayputopuas Brteayauroptias
Bcero pabota pabora
J I13 JIP CPC
1 2 3 4 5 6 7
| H3mepenune atMmochepHOro g ) i 6 )
JABJICHUS
2 | OnpeneneHue BIAKHOCTH BO3AyXa 9 - - 6 3
Omnpenenenve ko3 huueHTa
BHYTPEHHEr O TPEHUs, CpeaHEl
3 | miaMHBI CBOOOAHOrO Ipobera u 10,8 - - 8 2,8
3¢ (HEeKTUBHOTO TUaMeTpa MOJIEKYJ
BO3/yXa
4 Ornpenenenre OTHOIICHUS 1 ) i 2 3

YACIBbHBIX TEIIOEMKOCTEH

Onpenenenue ko3 duimenra
5 |BHYTPEHHEr0 TPEHUSI KUAKOCTH 10 9 - - 6 3
metony Crokca.

N3mepenue puznyeckux

6 9 - - 6 3
XapaKTEPUCTUK BOJIBI

7 Omnpenenenue kodpduimenta 9 ] i 6 3

MTOBEPXHOCTHOTO HATSHKEHUS BOJIBI
8 | Onpenenenue paanyca Kanuuisipa 11 - - 8 3
Onpenenenre TEMIEPATYPHOTO

9 Kod(urmenTa IMHEHHOTO 9 - - 6 3
pacIIupeHus MeTajlIa

10 Onpenenenue ko3 duimenra 9 ) i 6 3

TETUIONPOBOIHOCTH TBEPABIX TSI
1 Omnpenenenue TermI0eMKOCTH 9 ) ) 6 3
MeTaJuia
Hmozo no oucuyunnune: 103,8 - - 72 31,8

Pacnipenenenre Bu0B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIHUILTUHBL.
Paznenbl quciumnianHb! (3JEKTPUISCTBO M MAarHETH3M), U3ydaembie B 3 cemecTpe (0714
cmyoenmog ODO):

‘ No ‘ HaunmenoBanue pasienoB (Tem) ‘ KonnuecTBo vacos




AynuropHas BreayauTtopHas
Bcero| paborta pabora
JI| 113 | JIP CPC
1 2 3 |4 5 6 7
1 Pa6ora ¢ ocrimtorpagom 7 |- - 5 2
) W3MepeHue 31eKTpUuecKoro ConpoTUBIEHUS ¢ o | .| . 6 3
IIOMOILBIO MOCTa YUTCTOHA
3 ConpoTuBIEHUE IEKTPOJIUTOB 7 | - - 5 2
4 H3mepeHne MHAYKTUBHOCTH KaTyIIKU T 0 -1 - 5 2
5 M3mepeHue 31eKTpuuecKoi EMKOCTH KOHEHCaTopa ¢ g || . 5 3
nomouibo Mmocra CoTTH
6 N3mepenne MarHuTHOM POHULIAEMOCTH TOPa 70 -] - 5 2
7 ComnpoTHuBICHUE METAIIJIOB 7 1-1 - 5 2
8 N3mepenne 00bIINX COMPOTUBICHUIN 7 1-1 - 5 2
9 MoOIHOCTH B LIENU IEPEMEHHOTO TOKA 7 | - - 5 2
10 | I3mMepeHue BosIbT-aMIIEPHBIX XapaKTEPUCTUK TUOOB| 7 | - | - 5 2
1 M3MepeHue BOJIbT-aMIIEPHBIX XapaKTEPUCTUK 78 | - | - 5 28
TPaH3UCTOPOB
12 W3MepeHune ropu30HTaIbHOM COCTaBIIAIOLICH SR I 5 )
MarHuTHOIO MOJIs 3eMIIH
13 OKBUIIOTEHLUAJIbHBIE IOBEPXHOCTH T 0 -1 - 5 2
14 DNEMEHTHI 2JIEKTPUUECKOH LIETH 9 | -| - 6 3
Hmozo no oucyuniune: 103.8| - - 72 31,8

Pacripenienierrie BuI0B y4eOHOM paOOThI M UX TPYJAOEMKOCTH TI0 pa3jeliaM JTACITUTUTHHEL.
Paznensl qucuuninHbl (ONTHKA), n3ydaembie B 4 cemectpe (015 cmyoenmos ODO):

KonnuecTBo yacos
HaumenoBanue pasnenos AyauTopHas BHeayHTopHas
Bcero,  pabota pabota
J| 113 | JIP CPC
1 2 3 14| 5 6 7
| Omnpenenenue nokasareis NPeIOMIICHHs TBEPABIX U o 4 3
KHUJKUX ONTHYECKUX CPE.

2 N3yuenue 3akoHOB (hoTodPdexTa 7 |1-1] - 4 3

3 IIposepka 3akona Mamroca. M3ydenue BpaiieHus 7] 4 3
IUIOCKOCTH MOJISIPU3ALAN

4 N3ydenue 3puTenbHO TpyOBbl 1 MUKPOCKOTIA 6 |-| - 4 2

5 Onpenenenre KOHIEHTPALMK pacTBOpa 6 | .| - 4 )

HOJIIPUMETPOM

6 N3yuenue siBnenus qudpakiun 7 1-1 - 4 3

7 HccnenoBanne ONTHYECKUX CUCTEM 6,8 | - - 4 2,8

2 Crnextpoporomerp ®PM-56. Ontudeckue 6 || . 4 )
XapaKTEPUCTUKU CTEKOJI

9 IIposepka 3akoHa bprocrepa 7 -] - 4 3




10 N3zyuenue 3akoHOB (hoTodPdexTa 6 | -] - 4 2

1 Omnpenenenne NpeaoMIISIONIErO yriia OUPU3MbI 6 | .| - 4 )
O@penens

12 | HccnenoBanue NOrpemHoCTe ONTHUECKUX cucteM | 6 | - | - 4

13 [TpoBepka 3akona JlambepTa 7 1 -1 - 4 3

14 Omnpenenenue paanyca KPUBU3HBI JIMH3BI C TOMOIIBIO 6 || - 4 )

kosery HeroTona

15 CpaBHenune nu(pakMOHHOTO U JUCTIEPCUOHHOTO 21| 4 3
CIIEKTPOB

16 N3menenue ckopoctu cBeTa 6 |- - 4 2

Hmozo no oucuyunnune: 103,8 - 64 39.8

Pacnipenenenue Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTHU IO pa3fiesiaM AUCIUILIUHBL.
Paznensr muctmiuHbl (CrieragbHble BOIPOCHI aTOMHOW M AaepHON (pU3HKH), M3ydaeMble B 5
cemectpe (0 cmyodenmog ODO):

Komnmuectso yacoB

Ne HaumenoBanue pa3zaenos (Tem) Ayauropas BHeayAHTOpHas
Bcero|  pabora pabora
JI| 113 | JIP CPC

1 2 3 14| 5 6 7

| Omnpenenenne OTHOLIEHUS 3apsaa dJIEKTPOHA K €T0 g | _| - 5 3

Macce METOJ/I0M MarHeTpoHa

2 | Aromubie mogenu [Ix. Tomcona u 3. Pezepdopna 6 | -] - 4 2

3 OmneiT @panka u ['epua T -1 - 5 2
4 N3ydeHnne cepuanbHbIX 3aKOHOMEPHOCTEHN B CIIEKTPE o 5 )

aToMa BoJIopoAa
5 CrnexTp aroma Bogopoaa. Atom bopa 7 -1 - 5 2
6 N3yuenune cektpa aToma HaTpus 7 -1 - 5 2
7 N3yuenue HeOH-TeTUEBOTO Ja3epa 78 | - | - 5 2,8
8 | IlorpemHocTtu npu siaepHO-QU3HMUECKUX U3MEpEeHuax | 6 | - | - 4 2
9 H3ydeHune ra3opa3psiHOro CYETYNKA 6 | -| - 4 2
10 N3yueHne CUMHTUIUIALMOHHOTO IETEKTOpa T -1 - 5 2
11 Omnpenenenne akTHBHOCTH HCTOYHUKA T -1 - 5 2
12 N3ydeHnne CMHTHWUISIIMOHHOTO raMMa- 7] 5 ’
CHEKTpOMeETpa
13 Wzyudenue pacrpocTpaHeHus OeTa-u31yuyeHus B N 5 )
HEKOTOPBIX MaTepuayax v B BO3IyXe
14 N3ydenue yrioBoro pacnpevneneﬁm KOCMHUYECKHX 7] 5 )
Tyuen
15 Jlo3uMeTpudecKre BeIUYMHBI U UX U3MEPEHUS 7 5 2
Hmozo no oucuyunnune: 103,8]| - - 72 31,8

2.3  Copepsxanue pa3iesioB QU CHUNITHHBI
2.3.1 3aHsATHS JEeKIMOHHOI0 THIIA




3aHsTHS JEKIMOHHOTO THUIIA - HE MIPETyCMOTPEHBI.

2.3.2 3aHATHS CEMHHAPCKOIO THUIIA

3aHATHuA CEMHUHAPCKOIr'0 TUIla - HE IPEAYCMOTPECHBI.

2.3.3 JlaGopaTopHble 3aHATHS

HaunmeHnoBanue pa3ienoB TUCHUIUIMHEI (MEXaHUKA), H3y4aeMbiX B 1 cemectpe (075

cmyoenmog ODO):
Ne
Ne dopma
y paszznena Haumenosanue nabopaTopHbIX paboT TEKYILEro
n/m
MYCLIATIIUHEI KOHTPOJIA
1 2 3 4
Jlunamuka N3mepenne yckopeHus CBOOOIHOTO TMaieHUs C Otyer u 3amuTa
1 MaTepUAIbHON HOMOLIBIO MAIIMHBI ATBY/IA. nabopaTtopHoit
TOYKHU OOGOpOTHBIN MasATHUK. paboThI
Uccnenosanue K.II.JI. Motopa ¢ mnomolbo
JICHTOYHOI'O TOpMO3a. Otyer u 3aluTa
2 | 3akoHsl coxpaHneHus | [IpoBepka 3aKoHa COXpaHEHUSI UMITYJIbCa. nabopaTtopHoit
3akoHbl  cTONKHOBeHMH. IlpoBepka  3akoHa paboThI
COXpaHEHHUs UMITYJIbCa.
OmpeneneHne TJIaBHBIX MOMEHTOB  HHEPILUHU
Otyer u 3amuTa
HeI/IHepHI/IaﬂBHBIe CTAJIbHOT'O MapajiCJICIIMIICIA. .
4 nabopaTopHOI
cucteMbl otcyeta | MasTHuk MakcBenna.
paboTsl
Mastauk O6epOeka.
KunemaTtuka Ompenenenue ckopoctd mojera mnynd ¢ | OTyder u 3amura
5 abCoTI0THO MOMOIIBI0  KPYTHJIBHOTO  OaJUTMCTUYECKOTO | JabopaTopHOi
TBEPJIOTO Teja MasTHHKA. paboTsl
Junamuka Otuer u 3anuTa
Ompenenenre MOMEHTOB HHEPIIMH TBEPJIBIX TEII C .
6 abCOI0THO . nmabopaTtopHoit
TTOMOIIIBIO KPYTHIIBHBIX KOJIEOAHUMN.
TBEpJOTO Teja paboTsI
N3mepenne MIOTHOCTHM MajbIX TeJl MPaBUIbHOU
reOMeTPUUYECKOi (GOpPMBI.
Omnpenenenue JIMH KOMETHBIX XBOCTOB.
OcHoBbl Mexauukyu | Onpesernenne ko3 GpuinenTa TpeHNs: KaueHHL. OtueT u 3amura
7 nedopMupyeMbix | MexaHHYeCKU THCTEPE3HC. nmabopaTopHOH
eI Omnpenenenne KECTKOCTU MPYKHH. paboTHI
Onpenenenne monyins FOnra.
Onpenenenue KECTKOCTHU NPYXUHBI
rpaguIecKuM CrocoOOM.
.. | OTuer u 3amura
OmnpeneneHre CKOPOCTH 3ByKa METOOM CTOSYEH .
8 | KoneGanust u BOTHBI nabopaTopHOi
BOJIHBI.
paboThI




3aryxaromue KoieoaHusl.

Casi3aHHBIC KOJICOAHUS IBYX MasiTHUKOB.

HanmenoBanue pa3qenoB AMCHMIUIMHBI (MOJIEKYJISIpHAs (PU3UKA), U3y4aeMbIX BO 2
cemectpe (0 cmyoenmog ODO):

Ne

Haumenosanue
pasnena

HaumeHoBanue 1a00paTOpHBIX padoT

dopma
TEKYILEro
KOHTPOJIA

2

3

4

Uneanpubii
ras

Ornpenenenue YHUBEPCAIBHON ra3oBoi
nocrosiHHou. [IpoBepka 3akoHa boitns-Mapuotra.
Omnpenenenre HEM3BECTHOTO 00bEMA COCyAa.
N3mepenue atMmochepHOro aBieHus.
Onpenenenne aTMoc(epHOro
UCIONB3ys  3akoH  boins-Mapuorra wu
00pa3Hyro TpyoKy.

OnpezaeneHue BIaXHOCTH BO3AyXa.
OmnpeneneHue BIaKHOCTH BO3/1yXa B KOMHATe,
u3Mepsis JaBJieHHe HAChIIEHHOIO napa.

JIaBJICHMS,
U-

Otyer u 3amuTa
nabopaTopHO
paboTsl

SBnenusa
MepeHoca
B rasax

OmnpeneneHne TEIUIONPOBOJHOCTH BO3IyXa.
Onpenenenve ko3 ¢uUIMEHTa  BHYTPEHHEIo
TPEHMsI, CPEAHEN JUIMHBI CBOOOAHOIrO Impolera u
3 PEKTUBHOTO TUaMeTpa MOJIEKYJI BO3/1yXa.
Omnpeznenenre mapaMeTpoB MOJIEKYJI, BXOISAIINX B
COCTaB BO3ayxa, Ucnonb3ys QGopmyny Ilyaseitns
JUIL  TpoIlecca TPOXOXKICHUS BO3AyXa 4epes
TOHKHMH KalMJUISp.

Omnpenenenne BI3KOCTH BO3/yXa IO €0 TEUECHUIO
B Kanuusipe.

WN3yuenne naMuUHapHOIO M
TEYEHUs raza.

TypOyJI€HTHOTO

Otuer u 3amuTa
nabopaTtopHoOit
paboThI

TepmoauHaMuka

Ornpenenenue
TEIUIOEMKOCTEH.
Omnpenenenue mokaszaTens aaradaTbl METOJ0M
Knemana-/lezopma.

Omnpenenenue nokasarens aguadaThl 0 CKOPOCTU
3BYyKa MPH pa3HbIX TEMIEpaTypax.

Ornpenenenne TeMmIepaTypHOro KodddumreHTa
JIaBJICHUA. Haxoxnenue MOIIHOCTH,
TEIUIOEMKOCTH u KITA Harpesarens.
OrnpezesieHne TemI0eMKOCTH BOBI.

OTHOIICHUA YACIBbHBIX

Ortuer u 3anuTa
nabopaTopHOI
paboTsl

PeanbHbie razsl,
KHUAKOCTH U
TBEpPJBIC TEIA
PeanpHble rasml,
JKHIKOCTH U
TBEP/bIC TEA

Onpenenenne  KodpUIMEHTa  BHYTPEHHETO
TpeHHUs KUAKOCTU 1o MeToy CToKca.
Brrancnenne koddduirieHTa BHyTpEHHETO TPEHUS
TJIUIEPUHA, U3MEpSsl CKOPOCTh MAJICHUSI B HEM
CBHUHIIOBOTO IIAPUKA.

N3mepenne (U3UYECKUX XapaKTEPUCTHK BOJIBI
Haxoxnenue ynenpHONW TEIUIOTHI  MCIIAPEHUS
BOJIEL.

W3mepenne (GU3NYECKUX XaPAKTEPUCTUK BOJIBI.
UccnenoBanne nmoBepXHOCTHOIO HATSKEHUS U

Otyer u 3amuTa
nabopaTopHOI
paboTsl
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BSI3KOCTH BOJIBI B TMATIA30HE TEMIIEPATYP.
Onpenenenne Kod(PPUIMEHTa MTOBEPXHOCTHOTO
HATSDKEHUS BOJIBI.

Onpeneneare KOIPPUIMEHTA TTOBEPXHOCTHOTO
HATSDKEHHSI BOJBI METOJaMH OTphIBa KaIUTM U
IIPOBOJIOYHOM IETIIH.

Onpezaenenue paanyca Karuuisipa.

Onpenenenue panuyca Karuuisipa c
ucrnonbp3oBanueM  gopmynsr  I[lyaseitns — ans
POTEKAHUS KHUIKOCTHU 110 KalHUISIPY.
OnpezneneHue TemrepaTypHoro ko3 duiuenra
JMHEWHOTO PAaCIIMPEHHS METAJLIA.

Onpenencaue ko3 PunmenTa JTMHEWHOTO
paciiMpeHusi  aJlOMHHHEBOTO,  MEIHOTO |
JKEIIE3HOTO CTEP)KHEH B JMana3oHe TeMIepaTyp
20-100 °C.

Onpenencare KO3PPUIMCHTA TEILIOMPOBOTHOCTH
TBEPJIBIX TEJI.

Onpenencare KO3PPUIMCHTA TEILIOMPOBOTHOCTH
OpPraHUYeCcKOTO CTEKJIa METOJOM CpaBHEHUS C
ATAJIOHHBIM 00pa3IoM U3 S00HUTA.

CBolicTBa TBEpJOTO TEA.

OnpeneneHue  TEIJIOEMKOCTH U TEIUIOTHI
UTaBJICHUS METalljIA.

Omnpenenenye TEII0EMKOCTH METalIa.
Onpenenenue yIEIbHON TEMJIOEMKOCTH
ATIOMUHHMST W JKeJe3a  KaJOpUMETPUUYECKHM
METOJIOM.

CaoiicTBa TBEpAOTO TENA.
Ornpenenenre TEMIONPOBOJIHOCTH METAIIOB U

JUDJICKTPHUKOB.

HaumeHoBaHue pa3zienoB TUCHUIUIMHBI (3JIEKTPUUECTBO M MarHeTU3M), U3y4aeMbIX B 3
cemectpe (0 cmyoenmog ODO):

dopma
HaumenoBanue
No HaumenoBanwue 1abopaTopHBIX paboT TEKYIIETro
paznena (TeMbl)
KOHTPOJISI
1 2 3 4
Otuer u 3ammra
Pab6ora c ocrmmmorpagom. .
1 DNIeKTpOoCTaTUKa nabopaTtopHoi
DKBUIMOTEHIIUAIILHBIE TOBEPXHOCTH.
paboThI
. Otuer u 3amura
[TocTostHHBII ComnpoTHBIEHUE METAILIIOB. .
2 . . nabopaTopHOM
aNeKTpudeckuil Tok |M3MepeHne 60NbIINX COMPOTUBICHUN.
paboThI
CrauunonapHoe . . |Otuer u 3amura
W3mepeHne  rOpU30HTAIBHOM  COCTaBISIOLICH .
3 MarHuTHOE T0JIE B naboparopHoit
MarHUTHOTO MOJIS 3eMIIH.
BaKyyMe paboThI
OTy4eT U 3ammTa
DneKTpOMarHuTHasI .
4 N3MepeHne HHAYKTUBHOCTH KaTYIIKH. nmabopaTopHOH
WHTYKITHS

paboThI
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DneKTpruYecKoe mosie Otyer u 3amuTa
N3mepenne 31eKTpUYecKOro COMPOTUBIICHUS C .
5 B BEIIICCTBE. nabopaTtopHoOi
IIOMOILIBI0 MOCTa Y UTCTOHA.
JusnexTpuku paboTsI
MarnuTHoe nozie B Otyer u 3ammra
6 BELIECTBE. N3mepennie MarHuTHOM IPOHUIIAEMOCTH TOPA. nabopatopHoit
Marseruku paboThI
DNeKTpOMarHuTHHIE
Otuer u 3ammura
KoJIeOaHusI. ConpoTUBIEHUE 3JIEKTPOJIUTOB. .
7 . 1abopaTopHOii
IlepeMeHHBIN MoOIIHOCTB B LIeNHU IEPEMEHHOTO TOKA. 5
. aboThI
ANEKTPUUYECKUHN TOK P
YpaBHeHus
. . OrtueT U 3ammTa
Makcsena. N3mepenue ANEKTPUYECKOM éMKoCTH .
8 nabopaTopHOI
DJIeKTpOMAarHuTHBIE |[KOHJIEHCATOpa ¢ MOMOILbI0 MocTa COTTH. 5
aboThI
BOJIHBI P
H3mepeHnne  BONbT-aMIEPHBIX  XapaKTEPUCTUK
[Ipupona Hocutenei | 1uoao0B. Otuer u 3amura
9 | Toka. KonraktHble |M3MepeHHE  BOJIBT-aMIEPHBIX  XapaKTEPUCTHK| JJAOOPAaTOPHOM
SIBJICHUS TPaH3UCTOPOB. paboTsI
DNEeMEHTBI 3JIEKTPUUYECKOH LIeTH.
HaumenoBanue pas3ienoB AUCHUILUIMHBI (ONTHKA), M3y4aeMbIX B 4 cemectpe (0.1
cmyoenmog ODO):
dopma
HaumenoBanue
Ne HanmenoBanue nabopaToOpHBIX paboT TEKYIIIETO
paszznena
KOHTpPOJIA
1 2 3 4
IIpoBepka 3akoHa Maimoca. 3yduenue BpaieHust
IJIOCKOCTH MOJSIPU3ALIHH. Otuer u 3ammra
1 | Ionsgpusanus ceera |Onpenenenue KOHILICHTPALMH1 pacTBOpa| 1ab0paTOpPHOI
MOJISIPUMETPOM. paboTsl
IIposepka 3akoHa bprocrepa.
Onpeznenenue MpeaoMIISIONIEro yria OUnpru3Mbl
OTdeT m 3ammTa
Wntepdepennus | Dpenens. .
2 1abopaTopHOit
cBeTa Omnpenenenne paauyca KpPUBHU3HBI JIMH3BI C 5
a0OoTHI
nomotibto koner HetoroHa. P
N3yueHune 3aKOHOB TEIIOBOTO U3JIyUYEHHUS. Otuer u 3ammura
3 | KsanroBas ontuka |M3yuenue 3akoHOB poTo3ddexTa. nabopaTopHOi
H3MeHeHne CKOpoCTH CBETa. paboThI
W3ydenue siBneHus audpakuuu. Otyer u 3ammra
4 | Hudpaxus ceeta |CpaBHeHHE TUGPAKIIMOHHOTO M JHUCIIEPCHOHHOTO| JIaOOpaTOpHOU
CIIEKTPOB. paboTsl
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Omnpenenenue mokasaress MPeIoMIeHHs TBEPABIX
Y )KUJIKUX ONTUYECKUX Cpell.

Otuer U 3ammra

5 ['eomerpuyeckas |M3ydyeHue 3puTeIbHOM TPYObl U MHUKPOCKOIIA. na6opaTopHoii
OIITHKA HccnenoBanue oNTHYECKUX CUCTEM.
HccnenoBanue  HOTpEIIHOCTEH  ONTHYECKUX pabotL
CUCTEM.
CpaBHeHre TUQPPAKIUOHHOTO M AUCIIEPCUOHHOTO
CIIEKTPOB. Otuer u 3ammura
6 Hucnepcus ceera |CriekTpooTOMeETp OM-56. Ontnyeckue| nabopaTopHOI
XapaKTEPUCTUKHU CTEKOJ. paboThI

ITpoBepka 3akona JlambGepra.

HaumenoBanue pa3nesnoB AUCUMILIMHEI (CHEIHMATIbHBIE BOIIPOCHl aTOMHOMN U SAEPHOM
¢bu3uKm), u3ydaeMbIxX B 5 cemectpe (015 cmyoenmos OPDO):

HaumenoBanue Mdopma TeKyiero
Ne Coneprxanue pazaena
paszznena KOHTPOJIS
OTueT U 3aIIuTa
1 Beenenue B OnpezneneHyre OTHOLICHUS 3apsijia 3JIEKTPOHA K €ro 1a6opaTopHOf
aTOMH W3UKY |Macce METOJOM MarHeTpoHa.
yod Y a p paboThl
[Tnanerapnas Otuer u 3amura
p Aromusie monenmu k. Tomcona u D. Pesepdopra. 1T
2 MOJIEJIb aTOMa nabopaTopHOI
Oneir ®@panka u ['epua.
Pezepdopna—bopa paboThl
YpaBHeHust .
lpeanHrena i W3ydyeHne cepHalbHBIX  3aKOHOMepHocTed  B| OTyeT M 3amuTa
3 penl p CIIEKTpE aToMa BOJO0pO/a. nabopaTtopHoOit
KBaHTOBAas TEOpUS
CrnexTtp atoma Bonopoaa. AtoM bopa. paboThI
aToMa BOJIOpo/ia
Otuer u 3anuTa
MHOro31€KTpOHHBIE .
4 ATOML N3y4eHne criekTpa aroMa HaTpHsl. 1abopaTopHOii
paboThI
OnTnueckue Oruer u 3amura
5 KBAHTOBBIC H3y4yeHne HEOH-TEIUEBOTO Ja3epa. 1a00paToOpHOIL
TE€HEepaToOphI paboThI
Ortuer u 3anuTa
6 | PagmoaxktuBHOCTE |OmnpeneneHne akTUBHOCTH UCTOYHMKA. 71abopaTopHOii
paboThI
Bianmoyeiictie |[1OTPEIIHOCTH pu AepHO-(PU3NUECKUX Oreer i sauTa
SIACPHOIO HU3MCPCHUAX. I o
7 nabopaTopHOI
U3ITyYEHUS C N3y4eHne ra3opa3psAHOrO CUETUYHKA. paGOTEI
BCIICCTBOM N3yuyenue COUHTUIUILIMOHHOIO IETEKTOpa.
N3yuenne CUUHTWUISILIMOHHOTO ramma-
OKCIIEPUMEHTHI B Otyer U 3ammTa
CHEKTPOMETDA. .
8 (u3nKe BBICOKUX nabopaTopHOI
SHepruit N3yuenune pacnpocTpaHeHus OeTa-u3aydeHus B paBoTHI
HEKOTOPBIX MaTepuayiax U B BO3IYyXeE.
CoBpemMeHHbIE
actpouznueckue
W3yueHue yrioBoro pacrpenesieHuss KocMu4eckux | OT4eT U 3aiura
IPECTaBICHHUS. . .
9 ay4ei. nabopaTopHOI
OTKpBITEIE BOIIPOCHI
Jlo3uMeTprdeckue BEIMYUHBI U UX U3MEPEHMSL. paboThI

busuky sapa u
YaCTHI]
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2.3.4 IlpuMepHasi TeMaTHKa KypPCOBBIX padoT (IIPOEKTOB)
KypcoBblie paboThl He IPeAYCMOTPEHBI.

24 IlepeyeHb Yy4eOHO-METOAMYECKOr0 oO0ecmeYyeHUsl JIsi CAMOCTOSAATEJIbHOM
padoThI 00y4aromuXcs M0 JMCHUILIHHE (MOLYT10)

[Tepeuensb yueOHO-METOINIECKOTO OOSCTICUCHU S TUCITUILITUHBI

Ne Buxg CPC o
IO BBITIOJIHEHUIO CAMOCTOSITEIILHON paObOTHI

[TpopaboTtka .
I | Teopermueckoro Metoanyeckie pPEKOMEHIAIMM [0 OpPraHM3alUU  CaMOCTOATEIbHON
pabotsl ctynentoB, ®I'BOY BO «Ky6I'Y», 2012. - 33 c.
Marepuasa
1. Bymenesa F0.U. Kak npaBunbHO Hanmcath pedepar, KypcoByro H JIu-
IUIOMHYIO paboThl: YdeOHoe mocobue st 6akanaBpoB [DIEKTPOHHBIN
pecypc]: y4eb. mocobue — DnektpoH. naH. — M.: [lamkoB u K, 2016. —
140 c.
P Pedpepar https://e.lanbook.com/book/93331.

2. KyzueunoB U.H. Pedepatsi, KypcoBbie 1 AUMITOMHBIE PaOOTHI.
Metonuka moAroToBku u ohopmMIieHUS [DIEKTPOHHBIA pecypc]: y4uel.
nocobue — DnekTpoH. naH. — M.: [lamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.

[ToaroroBka | Beuerxanuna A.O. JlenoBele U HaydHbIEe NMPE3EHTALUU [DINEKTPOHHBIN
3 MpEe3eHTaluu | pecypc]: yueOHoe mocobue — DnekTpoH. naH. — M., bepnun: Jlupekt-
110 TeMe Menaua, 2016. — 115 c.

pedepata http://biblioclub.ru/index.php?page=book view_red&book id=446660.

VY4eOHO-MeTOoIMYeCKUe MaTepualibl JUIsl CaMOCTOSTENbHOW paboThl oOydaromuxcs H3
qHcia MHBAINM/IOB U JIUL C OTPAaHMYEHHBIMH BO3MOKHOCTSAIMU 310poBbsi (OB3) mpenocrasisores
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM X 370POBBS i BOCTIPUATHS HHPOPMALINH:

Jlnist mun ¢ HapyIeHUs MU 3pEeHUS:

—B II€4YaTHOM GopMe yBEIMUEHHBIM HIpUPTOM,

— B (popMe 3IIEKTPOHHOT'0 IOKYMEHTA,

J{ns un ¢ HapyIeHUs MM CIlTyXa:

— B TIeYaTHOM (opme,

— B (hopMe 37eKTPOHHOTO JJOKYMEHTA.

Jist i1 ¢ HapyIIeHUsSIMA OTTIOPHO-/IBUTATEIHFHOTO arapara:

— B Ie4atHoi (opme,

— B (popMe 3JIEKTPOHHOTO JOKYMEHTA,

JlaHHBIN TIepedYeHb MOXKET OBITh KOHKPETU3HPOBAH B 3aBUCUMOCTH OT KOHTHHI€HTA
o0yJaronmxcs.

3 Oo0pa3oBarejibHbIE TEXHOJOTUH

[Tpu peanuzaruu yueOHOM pabOTHI IO OCBOCHUIO JUCHUILUIHHBI «O0muii puznyeckuii
MPAKTUKYM» HCITOJB3YIOTCS COBPEMEHHBIE 00pa30BaTEIbHbBIC TEXHOIOTHH:

— HH()OPMAITMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH;

— npoOyieMHOe 00y4eHue.

JlaGopaTopHble 3aHATHSI TPOBOSTCS B CIICIUATHN3MPOBAHHBIX 1a00paTOpUsiX HA
mab0pPaTOPHBIX YCTAHOBKAX WHAMBUAYAIBHO WIH TPYIIIAMH CTYICHTOB U3 2 YETIOBEK.

OddexTuBHOCTh Y4eOHOU MEATEeTHHOCTH CTYJASHTOB OLIGHUBAETCS MO OAaJJIBLHO-
PeiTHHIOBOM cUCTEMe.
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B yuebGHOM mpoliecce UCTIONb3YIOTCS CAeAYIONe AKTUBHbIE M HHTEePAKTHBHbIE (op-
MBI TIPOBEACHUS 3aHATHN: JUCKYCCHs, TMOUCKOBas Oecena, TBOpYECKHE WHCTpyMeHThl TPU3,
pa300p KOHKPETHBIX CUTYyalluid, paboTa B MabIX TPYIIIaX.

Jlnst v ¢ orpaHUYEeHHBIMM BO3MOKHOCTSIMU 3J0POBbsI IIPEAYCMOTPEHA OpPraHHU3alus
KOHCYJIbTAIIMI C UCHOJIb30BAHUEM AJIEKTPOHHOMU IMOYTHI.

4 OuneHoYHBIE CpeCcTBa VISl TEKYLIEero KOHTPOJIS YCIIeBAeMOCTH M IIPOMEKYTOYHOM
arrecTauMu
4.1  @oHJ OLEHOYHBIX CPEICTB JJIf NPOBEAeHHUA TEeKyLIero KOHTPOJIs
Mexanuka
®uznyeckue BEINYUHBI U UX U3MepeHUs. CHUCTEMBl €MHMUII.
Onpenenure npupoy 3ByKa.
Yro Takoe BbICOTA 3ByKa?
Uro takoe naTepdepeHus u Audpaxius BoiIH?
YTto Takoe CTOSTYME BOJHBI?
Kakwue cuctemsbl oTcueTa U CUCTEMBI KOOPAUHAT Bbl 3HaeTE?
. Onucanve JBWKEHHUS MATEpUAIbHOM TOYKM B BEKTOPHOM U KOOPAMHATHOM
dopme. Bekrop mnepemenieHus. CkopocTh. YcKopeHume. PasnmokeHHe BEKTOpa TIOJHOTO
YCKOPEHHS Ha HOPMAJIbHOE M TAHT€HLIMAJIBHOE.

NGOV A LN

8. Uro Takoe MpojoJbHBIE U IONEPEYHbIE BOJIHBI, aMIUIUTYAA, ga3za U CKOPOCTh
pacrpocTpaHeHHs BOJIHBI?

9. Urto Takoe BEKTOPHI YIIIOBOM CKOPOCTHU M YIJIOBOI'O YCKOPEHUs?

10. Uto Takoe MrHOBEHHAs! OCh BpalleHus?

11.  Omnpenenute cuiy Crokca.

12.  Yro Takoe 1060BOE CONPOTHBIIEHUE U MOAbEMHast cuiia?

13. Yo Takoe BSI3KOCTh KUJKOCTH?

14.  JlaiiTe onpezaeneHne JaMUHAPHOTO U TypOyJIEHTHOTO TEYEHUSI.

15.  Yro Takoe umucino PeitHonbaca?

16.  CdopmynupyiiTe NpUHIMIT OTHOCUTENIBHOCTH [ anuies.

17. IIpn4rHa MOCTOSHCTBA CKOPOCTH CBETA.

18.  Ompenenure cineacTBue u3 npeodpazopanuii Jlopena.

19.  OTHOCUTENBHOCTH OJHOBpEMEHHOCTH. [lnMHa naBmXxymierocs Tena. Temn Xxona

JOBIKYyIIUXCA yacoB. CI0KeHHE CKOPOCTEH.

20.  Cdopmynupyiite 3akoHbl bepHysm.

21. CBoiicTBa XUJKOCTEN M ra3oB. 3aKOHBI TUAPOCTATUKU. CTallMOHAPHOE JIBUKEHHE
XKHUJIKOCTH. Y paBHEHUE HEPA3PHIBHOCTH.

22. Cuiibl ¥ B3auMoJieicTBUA. YeTbIipe THUIAa B3aUMOACHCTBUN M MX CpaBHUTEIbHAs
XapaKTEePUCTHKA.

23.  Cdopmynupyiite 3akoHbl HproTOHA.

24. Hedopmaruss  CIIOMIHBIX ~ Cpel. Ympyras W ocTaTouHas jaedopmarius.
KonnuectBennas xapakrepuctuka aedopmaruii. 3akon ['yka, monynb FOHra. DHeprus ynpyrux
nedopmariuii.

25. HeunepumaneHuple  Bpamjatrouuecs  cuctembl  koopauHar.  KopuonmcoBo
yckopenue. CHUilbl HHEPIIMKM BO BPAIAIONICHCS CUCTEME KoopauHat. HenHeprinanpHas cucreMma
KOOPJIMHAT, CBSI3aHHASI C MOBEPXHOCTHIO 3€MJIU.

26. MoMeHT umnyiibca. MOMEHT CHJIbI. Y paBHEHHE MOMEHTOB.

27. MoMeHT cuiibl, IeUCTBYIOMIEH Ha cuctemy. LleHTp Macc. YpaBHEHME MOMEHTOB
JUISL CUCTEMBI MaTepUaIbHBIX TOUEK.

28.  2.0mpeneneHue HeuHepuuanbHbIX cucTeM. Cuibl mHepuuu. HenHeprnuanbHble

CUCTEMBI, ABIDKYIIMecH NpaMonuHerHo. HeBecomocTh. 'paBuTaniioHHass 1 MHEPTHAsl Macchl.
HpI/IHI_[I/IH SKBUBAJICHTHOCTH.
20. 3aryxatomue Konebanus. JlorapupMuueckuii TeKpEeMEHT 3aTyXaHHsI.
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30. CucreMma MatepuanbHbIX TOUEK. MIMIybc cuctreMbl. MOMEHT UMITYJIbCA.

31.  PaGora cunbl. Kunernueckas sueprus. CuiioBoe nojie. Pabora B moTeHIIMATBHOM
ToJie.

32. CroxeHue NepreHIuKyIIpHbIX Koaebanuii. durypsl Jluccaxy.

33. Bekropnas nuarpamma. [IpencraBnenue konebanuii B KOMIUIEKCHOHN opMme.

34.  Cnoxenue KojaeOaHUN OJJHOTO HalpaBiieHUs. buenus.

35. CB43b CWIIBI C TOTEHIHAIBHOM SHeprueid. HopMupoBKa MoTeHIMAaIbHONW SHEPTUH.
DHeprusi B3auMoJIeUCTBUS.

36.  Maremaruyeckasi CylIHOCTh 3aKOHOB COXPAHEHHUA. 3aKOHbI COXPAHEHUSI DHEPTUH,
UMITYJIbCA U MOMEHTA UMITYJIbCA B HEPEIATUBUCTCKOM CIlydae.

37. Marematnueckuii U GU3NICCKUN MAITHUKH.

38.  OOmme cBeneHHs O KOJIeOAHUAX. Y PABHEHUS TAPMOHUYECKUX KOJICOaHUA.
[MapMonmnueckuil OCHMILIATOP. DHEPTUs KoJeOaHuH.

39.  CoorHouleHue Mexay maccoid U 3Heprueid. CBsi3b 3aKOHOB C CUMMETpUE
MIPOCTPAHCTBA U BPEMEHHU.

40.  3axoH BceMupHOro TsaroteHus. 'paBuranuonHas sHeprus. 3akonsl Kemuepa.

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

42.  JIBmkeHHUe Tena, 3aKperieHHoro B Touke. ['upockomnsl. ['npockonuyeckuit
s dexr. [Ipeneccust 1 HyTayst OCH THPOCKOTIA.

43.  BeiBegute ypaBHeHUE Mermiepckoro.

44.  BeiBegute Gpopmyiny [{nonkoBckoro.

45.  OOmue cBeeHUS O PENATUBUCTCKOM JIBUKEHHS Tell mepeMeHHoN Macchl. O01mas
XapaKTepUCTHKA Pa3IMYHbIX BUIOB PEAKTUBHBIX JIBUTATEINEH.

46.  AHajoru NOCTynaTeJbHOTO U BPAIlaTEIbHOIO ABUKECHHUS.

47. .Kunernueckas sHeprusi Bpalaromerocsi TBepaoro Teina. Pabora u MOIHOCTH BO
BpalaTeIbHOM JBUKEHUH.

48. VYpaBHeHHe IBWKEHHs TBepaoro tena. [lonarne o TteHzope uHepumu. [naBHbIE
OCH U TJIaBHbIE MOMEHTHI HHEPLIUH.

49.  BemHyxnaeHHble kosebanus Ilepexonubiii pexum. AMminutynHas U (asoast

pe30HaHCHbIE KpuBbIe. JJOOPOTHOCTD.
50. BerumnciieHre MOMEHTa HHEPLMU OTHOCHUTENBHO ocu. Teopema I'rolirenca — llrelinepa

MonekynsipHas puzuka

l. OnummTe TpOCTENIIYI0 MOJIENb BEIIECTBA — UACAIBHBIN Ia3.

2. Kakue ynporienus enaiuch npu BeIBojie OapoMeTpruueckoi hopmMyisl?

3. Kak M0OxHO mpuOIM3UTENBHO OLEHUTH BBICOTY aTMOC(EpbI?

4. OO0mbscHUTe PU3NUECKU CMBICT pactipeiesnienus: boabimana.

S. KakoB ¢usnueckuii cMbIc GYHKIIMH pacrpeesieHuss MOJIEKYJ 0 CKOPOCTAM?

6. ITpuBennTe NpuMeps! UCIOIB30BAHUS BAKyyMa B TEXHUYECKUX yCTPOUCTBAX.

7. B uém cymHOCTSh sABIEeHMI nepeHoca? KakoBbl OHM M MPH KAKUX YCIOBHSX
BO3HUKAIOT?

8. [Touemy nmuddy3ust KUAKOCTEH MPOUCXOAUT 3HAYUTEIHHO MEIJICHHEE, YeM
muddy3us razoB?

9. Yro Ha3piBalOT KO3 dunmenToM auddy3uu (BI3KOCTH, TEIUIONpoBoAHOCTH)? OT
KaKUX [1apaMeTPOB OH 3aBUCUT JJIs Ta30B7

10. Kaxk BsiI3KOCTh ra30B 3aBUCUT OT TeMIIEpaTypbl?

11.  IMouemy reroémkocts Cp Oombine Teruoémkocta Cy?

12. UTo mpoUCXOIUT ¢ TeMNEepaTypol raza, €Clii OH PACIIMPSIETCS NMPU MOCTOSHHOM
naBieHun?

13.  Yrto mpoucXoauT ¢ TEMIIEpaTypo rasa, €Ciii OH paciupseTcs: annadaTudecku?
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14. B nusenpHOM nBurarene BO3AYyX IMOJBEPracTcsi OYeHb CHUIBHOMY M OBICTpOMY
cxatuto. s uero sto nenaercs?

15. Kakue KOHCTPYKIIMM «BEYHBIX JBHUraTelei» «CO3JaHbl» [0 3aKOHaM
MOJIEKYJISIpHOU pr3uku?

16. OObscHuUTE  pa3auyue  HKCIEPUMEHTAJIbHBIX  M30T€PM U HU30TEPM,
COOTBETCTBYIOLIMX ypaBHEHUIO BaH-nep-Baanbca.

17. Kakyto )kuaKocTh MOKHO HAJIUTh B CTaKaH BbIIE €ro KpacB?

18.  Ilouemy y Bcex BELIECTB IIOBEPXHOCTHOE HATSDKEHHE YMEHBIIAeTcad C
YBEJIMUEHUEM TeMIlepaTyphl?

19.  JKuakue nexkapcTBa 4acTO OTMEPSIOT KAaIUIIMU. SIBIISI€TCS JIM 3TO JOCTATOYHO
TOYHOM Mepoi?

20.  Yro Takoe «OMMETAI» U TJe OH MPUMEHSETCA?

DNEeKTPUYECTBO U MAarHETU3M

1. Onektpuueckoe mnone. 3akoH Kyrnona, moneBas TpakToBKa 3akoHa Kyrona,
HaIPSHKEHHOCTH AJIEKTPUUECKOTO OIS, TPUHITUI CYTIEPIIO3ULINH.

2. [ToHsiTHE TOTOKA BEKTOpa HANPSYKEHHOCTH 3JIEKTPOCTaTHYECKOro moiist. Teopema
Octporpanckoro — 'aycca. @opMyaupoBKa U JOKa3aTEILCTBO TEOPEMBI.

3. Teopema Octporpaackoro — ['aycca. @opMynupoBKa U IpUMEPbI IPUMEHEHUS K
pacyeTy AJIEKTPOCTATUYECKHX IMOJICH: TNIOCKOCTH U I1apa.

4. ITorennuman. IloTeHIMANBHBIA XapaKTep 3JIEKTPOCTATHYECKOrO I10JsA, IOHATHE
MOTEHIMaa, Pa3HOCTh MOTEHIINAJIOB.

5. [loTeHuman TOYEUHOro 3aps]a, BBIUMCICHUE MOTEHLIMAIA IS CIy4aeB IOJ,

C03J1aBa€MOr0 CHCTEMOH TOYCUHBIX 3apsAg0B U IIJIOCKMM KOHJCHCATOPOM; CBA3b MCKIY
HaIPps’KCHHOCTHIO U TIOTCHIIUAJIOM.

6. DnekTpuueckuil numnonsb. [lone qumosns.

7. ONEKTPUYECKUN JUMOIb BO BHEIIHEM JIEKTPUYECKOM TIOJIE.

8. [IpoBoaHMKHN B 3jieKTpocTaTHueckoM Imosie. Ilosie BHyTpH M Ha NOBEPXHOCTH
IIPOBOJHUKA.

0. DIIEeKTPOEMKOCTh, KOHACHCATOPBI, pacueT snekTpoeMkoctu. CoennHeHHE
KOHJICHCATOPOB.

10.  DHeprus 2JIEKTPUYECKOrO MOJSI. DHEPrusi 3apsKEHHOrO IMPOBOJHUKA, DHEPIHS
3apsHKEHHOIO KOHAECHCATOPa, SHEPT U AIEKTPUUYECKOTO TOJIS.

1. JIMDNEeKTpUKH B JJEKTpUYECKOM Moje. MonekyisipHas KapTHHA NOJIpU3aluu
JUDJIEKTPUKA, BEJIMUMHBI, XapaKTEPU3YIOLIUE MOIAPU3ALMIO TUIJIEKTPUKA.

12.  IlocrostHHBIA dnekTpuueckuid TOK. 3akoHbl Oma u [Ixoynsa - JleHma B

MHTEerpanbHOU U muddepeHnmranbaoi popmax.

13.  IlpaBuna Kupxrooa.

14. MarauTtHoe 1osie TOKOB B Bakyyme. IloHsiTMe MarHWTHOro mois, 3akoH buo -
Capapa - Jlamnaca, pacdyeT BEKTOpa MarHUTHOM MHAYKLIUHU A1 KOHEYHOIO OTpE3Ka TOKa M
KpYTrOBOT'O TOKA.

15. Teopema O LMPKYJIALIMM BEKTOpa MarHUTHOM MHIYKIMHM, BUXPEBOH XapakTep
MarHuTHOTO IIOJIsl, TIPUMEHEHUE TEOPEMbl O LUPKYJSILUU K pacyeTy MarHuTHOIO IMOJIA B
COJICHOUJIE, BHYTPU IIPSIMOTO IIPOBOJIHUKA.

16. MarsuTHbelii MOMEHT KPYroBOTO TOKa. MAarHWUTHBIM AWIMOJb, IIOJIE JIHTIOJNS,
MarHMTHBIN IUII0JIb BO BHEIIHEM MarHUTHOM IOJIE.

17. JleficTBe MarHUTHOTO IIOJI1 HA TOKU U 3apsibl. [[pOBOJHUK B MarHUTHOM II0JIE,
B3alMOJEICTBHUE 2-X TPOBOAHUKOB C TOKOM.

18. PabGoTa npu mepeMenieHnn MPOBOAHMKA C TOKOM B MAarHUTHOM IIOJI€, paMKa B
MarHMTHOM IOJI€.

19. Cuna Jlopenua.

17



20. OnektpomarauTHas uHAYKIUA. Onbeitel @apanes, npasuio Jlenna, dopmyna ams
OJIC »>neKTpOMarHUTHOM MHAYKLUHU, TpPakTOBKAa MakcBemia SIBIEHUS 3JIEKTPOMATrHUTHOU
WHJYKLHH.

21. Camounnykumsi. HWunykruBHOCTh, (opmyna mis  DOJIC  caMOMHIYKIHH,
VCYE3HOBEHHE U YCTAHOBJIEHUE TOKA B LIEMH, COAEPKAIEH UHIYKTUBHOCTb.

22. IlepemeHHBI TOK. XapaKTEpUCTHKA IEPEMEHHOIO TOKA, LElb, COJAeprKalias
AKTHUBHOE COITPOTHUBIIEHUE, EMKOCTh U MHIYKTUBHOCTb, PE30HAHC HAIIPSKEHUH.

23. MouHocTh B LIETH MEPEMEHHOT0 TOKA.

24. DnekTpuueckue kojebanus. MneanbHplil KonebaTeabHbIH KOHTYD.

25. Bonnpl. PacmpoctpaneHue BOJH, ypaBHEHHE IUIOCKOH H cheprdecKkoi BOIH,
(hazoBasi CKOPOCTh, BOJJTHOBOE ypaBHEHHUE.

26.  DnexkTpOMarHUTHbIE BOJHBL. TOK cMelleHus, ypaBHEHHME MakcBemia M uX
(bu3nuecKuil CMBICT, BHIBOJ BOJTHOBOTO YpaBHEHHS U3 ypaBHEHUIT MakcBea.

27.  CBoicTBa 31EKTPOMArHUTHBIX BOJIH.

28.  MaruutHoe mnoisie B BeulecTBe. Bektop HamarHuuuBaHusl. OCHOBHBIE 3aKOHBI
MarHMTHOTI'O T0JI€ B BEILIECTBE.

29.  Ilpupona 35IeKTpUUECKOro TOKa B METAJJIaX U MOJIYIPOBOJIHUKAX.

30.  DnekTpuuecKue sIBICHUS B KOHTAKTaXx.

31. TepmoanexkrpuyectBo. ABnenus [lensThe n ToMcoHa.

32.  Konebanus npu HATMYNH 3aTyXaHHUS.

33.  Pe3oHaHC TOKOB B LIENIU IEPEMEHHOTO TOKA.

OnTuka
l. B uem 3akitouaercs 3aKOH MpesIoMIIeHus cBeTa?
2. OTr uero 3aBUCHUT  BeJIMYMHA  KaXyIIErocs  MOJHATUS  IpeaMera,

paccMaTpuBaACMOTO Y€PE3 CTEKJI0?

3. Uro Ha3bpIBaeTCA MpeeIbHBIM YIJIOM MOJTHOIO BHYTPEHHET O OTPaskeHus?

4. Kak 3aBuCHT NOKa3aTesns NPENIOMIIEHHs pacTBOpa OT KOHLIEHTpaIuu?

5. Kak ycrpoena 3putenbHas Tpyoa?

6. Yto Ha3bIBAETCS YBEINYEHUEM ONTHUECKON TPyOBI?

7. Urto Ha3bIBaeTcs MoJjieM 3peHus TpyOn1?

8. Yem omiinyaercs 3purenbHas Tpyoa Kenepa ot Tpyos! [Nanunes?

9. Urto Takoe anepTypHas guadparma?

10. Yo Takoe umncioBas aneprypa?’

1. B uem 3axrogaeTcst ycioBue CHHYCOB?

12. UeMm oTiivaeTcst anoxpomar oT axpomara?

13.  KakoBo yCTpOICTBO OKYJSIPHOTO MUKpOMETpa?

14. B uem cocrout siBnenue narepdepeHimm ceera’?

15.  MaiiTe onpeneneHue uHTepdepeHnu.

16. Kakue BonHBI Ha3biBatoTCsa KorepeHTHbIMH? Kak (opmynupyroTcs ycioBus
KOT'€pEHTHOCTH JABYX BOJIH.

17. Kak BbluuciseTrcss cymmapHass HWHTEHCHBHOCTh IIPU  HAJIOKEHUM  JBYX
MOHOXPOMAaTHYECKHUX BOJIH OJJMHAKOBOM YaCTOTBHI, OJIIPU30BAHHBIX B OJJHOU MJIOCKOCTH?

18. [Ipy KakuxX yCIOBHSIX BO3HHMKAIOT W KaK pacCYUTBHIBAIOTCA mMin M max
MHTEHCUBHOCTH NPH UHTEP(PEPEHIIUH IBYX BOJIH?

19.  TIlocrpoiite xox sydeit B cxeme FOHra, paccuuraTts pa3HOCTb X012 JIydeH 1
HIMPUHY UHTEP(PEPEHITUOHHON TOJIOCHL.

20.  TocrpoiiTe xon mydeir B Ounpusme Ppenens, BbiBenuTe (GOPMYIBI A pacyeTa
HIMPUHBI UHTEP(HEPEHITUOHHON TOJIOCH M1 MAKCUMAIIBHOTO YHCIIa MHTEP(PEPEHIIMOHHBIX MOJIOC.

21. [IpuBenuTe onTHYecKyro cxeMmy uHTepdepomerpa MaikeabcoH, OOBICHUTE

IIPUHLUII €r0 JEHUCTBHUA.
22.  Jlns 9ero UCnonb3yroTcs nHTepdepomMeTpsl?
23. B ueMm 3akimouaercs npuHuun [rolirenca - ®penens?
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24.  Yewm otnmuaercs nudpakuu Openens ot qudpakaun Opaynrodepa?

25.  Kak ¢dopmynupyercsi yCIOBHE BOSHUKHOBEHHS MAaKCHMyMOB U MUHUMYMOB IpH
nudpaKy CBeTa Ha IIeu?

26. Kaxk Bnusier mmpuHa menu Ha JupakiiMOHHYIO KapTUHY?

27. Kak moctpouTh BEKTOpHYHO JuarpaMMmy JUIsi ONPEACIICHUH  aMIUTUTY.IbI
KoJeOaHuil B ciiydae AUPPAKINK OT e’

28. Uro mpexacraBmsier coOoil audpakimoHHAs pemeTka, JaTh  ONpeaeiIcHUE

apaMeTpoB,  XapaKTEpU3YIOIIUX  AU(DPAKIHOHHYIO  pemerky?  (MOCTOSHHas, MEepUo,
paspeniaonas criocoOHOCTb, YIIIOBas U JIMHEHHAs! JUCTIEPCHs).

29.  Kak BeirmsauT audpakiuoHHas KapTHHA npu audpakiouu Ha pemerke? [lateb
KayeCTBEHHOE M KOJIMYECTBEHHOE ONUCaHME.

30.  Kakas cBs3b cymecTByeT MexAy audpakiueii u uaTepdepeHuneii?

31. Kaxoii cBeT Ha3pIBaeTCs MIOCKOMOISIPU30BAHHBIM?

32. B uéM cocTouT sBJIEHHE TBOWHOTO JIy4eTPETOMICHUS?

33.  Yro Takoe ontuyeckas ocb?

34.  Kakue mJIOCKOCTH B KpUCTAJLI€ HA3bIBAIOT IJIABHBIMU?

35.  TloyeMmy MHTEHCHMBHOCTH CBETa MPOMOPIMOHATBHA KBAAPATy aMILUIUTYAbI BEKTOpa
E?

36. Kak ¢opmynupyercs 3axkon bprocrepa?

37.  Kakwue cyiecTByIOT CriocOObI OJYUYEHHS TUIOCKOMOJIIPU30BAaHHOTO CBETA?

38. Kaxkue BeniecTBa Ha3bIBalOTCSl ONTHYECKH AKTUBHBIMU?

39. UYem ominyaercd QJUIMOTHUYECKU MOJSPU30BAaHHBIA CBET OT  JIMHEMHO
MOJIIPU30BAHHOTO?

40.  Kak wmsroraBnuBaercd npuzMa Hukosias v B ueM 3aKiII04aeTcs MPUHLUI €€
paboTh1?

41. Kakune maTepuabl HpUMEHSIOTCS 11 U3TOTOBIIEHUS MOISIPOUI0B?

42.  Kakue KpUCTaJIIIbI Ha3bIBAIOTCS TTOJIOKUTEIHHBIMH, a KAKUE — OTPHUIATEIIbHBIMU?

43.  Yem ornmyaeTcs CHEKTpalbHasi CBETUMOCTD TeJa OT UHTErPaIbHOMN?

44.  Yto Ha3zwiBaeTCs KOAGOUIIMEHTOM MOTIIOMICHUS Teya?

45.  Kakoe Teno Ha3bIBaeTCsl aOCONMIOTHO YEPHBIM U KaKOe CephiM?

46.  Buewm cyrtb 3axkoHa Kupxroga?

47. W3noxure nepselid 1 BTOPOU 3aK0HBI BuHa.

48.  Kak ¢popmynupyercs 3akon Credana—bonpiiMana s abCOMIOTHO YEPHOTO U
ceporo ten?

49.  IlpuBenute ¢opmyny IlnaHka, OMMCHIBAIONIYIO H3ITYYeHHE aOCOIIOTHO YEPHOTO
Tena.

50.  Kakue 3aKoHBI MOTYT OBITh IMOJIO)KEHBI B OCHOBY OECKOHTAaKTHOTO H3MEpEHUs
TeMIlepaTypshl Ten?

51.  Yro Takoe sapkocTh Tena? Kak cBsA3aHbI IPKOCTb U CBETUMOCTH?

52.  Kakue tena Ha3biBatoTcs 1ambeproBckumu? Kak 3Byunt 3akoH JlamGepra?

53. B uém 3akimiouaercs sBI€HHE BHYTpeHHero ¢oroddpdekra? B  kakux
(dboTonpreMHUKAaX OHO UCTIOIBh3YETCH.

54. B uyem 3akirovaeTcs siBJ€HUE BEHTUIHLHOTO (hoTodhdekra?

55.  KakoBa cyTb 3ak0HOB (oTodPexra?

56. Kax dhopmynupyercs ypaBHeHnue DitHiTeHa 11st poroaddexra?

57.  Uro Ha3pIiBaeTca pabOTOM BBIXOJa DJICKTPOHA U3 MeTaia?

58. N3 kakux y4acTKOB COCTOMT BOJIbTaAMIIEpHAs XapaKTEPHCTHUKA BaKyyMHOIO
¢dotornemenTa?

59.  Yrto moHMMaIOT O] KpacHOM rpanunien hpotodddexra?

60. UTO MOHUMAIOT O] TEPMUHOM 33/ICPKUBAIOIIECE HAPSKEHHUE?

CrernuanbHbIe BOPOCH aTOMHOU U SIIEPHON (DU3UKH
l. KakoB ¢usndecknii cMbic uncen m u n B 00001meHHol hopmyne baasmepa?
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2. KakoBbI 17TMHBI BOJIH CAMBIX KOPOTKOBOJIHOBOM M JIJTMHHOBOJIHOBOW JIMHUI CEpUU
ITamena?

3. KakoBa nnvHa BOJIHBI, COOTBETCTBYIOIIAs rpaHulie cepur baapmepa?

4. KakoBa yactora roysioBHo# iuHuu cepuu Jlaiimana?

5. ATOMBI BOJIOpPO/Ia HAXOAATCS B COCTOSHUU € 11 = 5. CKOJIBKO JJMHUM COJIEPKHUT €ro
CIIEKTp U3JIyuyeHus?

6. B yem cocTouT CyTh KOMOMHAIIMOHHOTO MpUHIIKIIA PuTa?

7. Hcnonb3ys KOMOMHAIIMOHHBIN MPUHINI, TIOKQXHUTE Ha OJHOM U3 IPUMEPOB, KaK
MOHO IMMOJIYYUTh YaCTOTY JJIsi BTOPOU ITIMHHOBOJIHOBOM JMHUM cepuu [lamieHa.

8. KakoBbl paznuaus MeXIy MOJIeNbio atoMa Pesepdopaa u Teopueii bopa?

9. [Touemy wmogen» artoma Pesepdopma HecoBMecTHMa C MIPEICTaBICHUSMU
KJIaCCUYECKON (PU3UKHU?

10.  Pazwsicaute cMmbicn mnoctynatoB bopa. Kak ¢ wux mnomompo 0O0BACHUTH
JIMHEWYATHIN CIIEKTP aToMa Bojopozaa?

11.  HUcxons u3 teopun bopa, ompenenure CKOpOCTh JBUYKEHHUS SJIEKTPOHA Ha
MIPOU3BOJILHOM DHEPIETHYECKOM YPOBHE.

12.  Omnpenenute MakCUMaibHYHO JJIMHY BOJIHBI CBETA, MPU KOTOPOW BO3MOKHA
WOHU3AIMS aTOMa BOJIOPOJIa, HAXOSIIETOCS B OCHOBHOM COCTOSTHUU.

13.  Kakyro sHepruto (B 3B) nomkeHn umetb (HOTOH, YTOOBI IEPEBECTH aTOM BOJOPO/Ia

U3 OCHOBHOI'O COCTOSIHUS B COCTOSIHUE C 11 = 57
o o +
14.  CpaBnHute nepBblii OOPOBCKUI paanyc JiIs aTomMa Bojopoja u ais He .

15. B uem 3akioyaroTcsi IpOTUBOPEUMSI U HEAOCTATKU Teopun aroma bopa?

16. B yem cymHocTs onbiToB @panka u ['epua?

17. Kakne oCHOBHBIE BBIBOJBI MOYKHO CJ€JaTh HAa OCHOBAaHUM OMNBITOB PpaHkKa U
I'epua?

18.  Ilpu kakoM yckopsiolleM NOTeHIuane OyAeT HalIoAaTbCs pPE3Koe MajieHHe
aHOJHOTro ToKa B onbITax ®panka u ['epua, eciu TpyOKy 3alIOJTHUTH ATOMAaPHBIM BOJIOPOJIOM?

19.  OObscHUTE, HA KAKUX YYaCTKaX BOJIbTAMIIEPHON XapaKTEPUCTHKU UMEIT MECTO
YIIPYTHE U Ha KAKUX — HEYIIPYTHE CTOJKHOBEHUS JIEKTPOHOB C aTOMaMH.

20. B ueMm 3akioyaeTcs cTaTUCTHUYECKas MHTEPIIPETalys BOJTHOBON PpyHKINN?

21.  Jlns xakux 4acTHI] cripaBeanuBo ypasHeHue llIpennnrepa?

22.  Tlouemy ypaBHenue lllpenunrepa copmynupoBaHO Kak BOJTHOBOE ypaBHEHHE?

23.  3anumuTe BpPEMEHHOE W cTanuoHapHoe ypaBHeHus IllpenuHrepa u
MIPOAHAIU3UPYHITE UX.

24. CoBepmmTe nepexo1 0T BpeMeHHOro ypaBHeHus [lpeaunrepa k cralilmoHapHOMY.

25.  3anummTe OJHOMEPHOE BPEMEHHOE U CTalMoHapHoe ypaBHeHus lllpeaunrepa n
MIPOAHAIU3UPYHITE UX.

26.  3anummTe BpEMEHHOE U cTalMoHapHoe ypaBHeHMs lllpenunrepa B onepaTopHOn
(dhopme 1 MpoaHATH3UPYNUTE UX.

27.  Kakoli BBIBOJ MOYKHO CJI€NIaTh, CPAaBHUB CTallMOHapHOe ypaBHeHue llIpennnrepa ¢
ypaBHEHHUEM JJ11 COOCTBEHHBIX 3HAaYEHHUH U COOCTBEHHBIX (YHKIIHI?

28.  Yro MOXHO cKka3aTh 00 oneparopHoii ¢popme ypaBHeHus Llpenunrepa?

29. Kaxkas gactuna siBisercss CBOOOIHON’?

30.  ITokaxxuTe, 4YTO SHEPrETHUYECKHM CIIEKTP CBOOOIHO JIBUKYIIEHCS YAaCTHIIBI
SIBJIIETCS. HEMPEPBIBHBIM.

31. Haiimute coOCTBeHHbIE 3HAYCHWS DHEPTMM YacTHIBI B OJHOMEpPHOM
«MOTEHIIUAILHOM sIMe» ¢ OECKOHEYHO BHICOKMMHU «CTEHKAMHI.

32.  KakoBa HaMMEHBIIIas SHEPTHs YACTHULBI B «ITOTEHIUAILHOU SIME» ¢ OECKOHEUHO
BBICOKMMHM «CTECHKaMU»?

33. OO0bsicHUTE, TOYEMY HAUHU3IIEE COCTOSIHUE OCIIIIIATOPA HE MOXKET 001aaaTh
HYJIEBOW SHEPTHUEH.

34.  Kakumu cBOMCTBaMU MUKpPOYACTHUILl OOYCIIOBJIEH TYHHEIbHBIN 3(h(hexT?
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35. 3anummTe cranuoHapHoe ypaBHenue lllpenunrepa mys BoAOpOmONOA0OHOM
cuctemsl. [IpuBeauTe MpuUMepbl BOJOPOIOTIOJOOHBIX CUCTEM.

36. [Touemy HanboIIee MOAXOASAIIEH KOOPIUHATHON CUCTEMOM JIJIsl pACCMOTPEHHUS aTOMa
Bosiopona siBnsiercst cheprueckas? [Ipoanamm3upyiite (Ka4eCTBEHHO) X0 PEIICHHSI CTAIIMOHAPHOTO
ypaBHenus Illpenunrepa mns aroma Bojopoaa B chepHUECKUX KoopauHaTax. Kakwe BBIBOJIBI
CIIEYIOT U3 €r0 peleHus?

37. 3anumuTe COOCTBEHHBIE 3HAYEHUS SHEPIHMHM DSJIEKTpOHA B aTOME BOJOPOJA,
onpenensieMele peuieHueM ypasHeHus lllpenunrepa, n npoananusupyire ux. B yem otnnuue u
CXOJICTBO C pe3ysibTaTamu Teopun bopa?

38.  Kakwue Benu4MHBI AJIs 3JIEKTPOHA B aTOME OTPE/ICIICHBI, €CIIM N3BECTHBI KBAHTOBBIC
yucna n, [ u my?

39.  Ilouyemy KBaHTOBas MEXaHHWKa HE UCIOJb3YeT MPEACTaBIEHUE 00 SJIEKTPOHHBIX
op6uTtax? UTo XapakTepu3yrT KBaHTOBBIE Yucia 1, [ u m;?

40.  Kakue BenTUYMHBI, XapaKTEPU3YIOIIUE dIIEKTPOH B aTOME BOJIOPO/Ia, KBAHTYIOTCS ?
3anuimTe COOTBETCTBYIONINE (POPMYIIBL.

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

42.  KakoB (u3MuUeCKUil CMBICI paclpeleeHus] TUIOTHOCTH 3apsa B AJIEKTPOHHOM
obnaxe?

43.  Cdopmynupyiite mpaBuiaa ordopa i OpOUTAITBHOTO U MarHUTHOTO KBAaHTOBBIX
yrcen. Beerna nu onu BemomnHsoTca? Kak MOkeT U3MEHAThCA TJIaBHOE KBAHTOBOE YHUCIIO?

44.  Kakue nepexojpl cOOTBETCTBYIOT cepuu [lamena? Vcnonb3yliTe CHMBOIMYECKYIO
3aMuch COCTOSTHUM.

45.  KakoB KBaHTOBO-MEXaHHYECKHUH CMBICI IEPBOTO OOPOBCKOTO paamnyca?

46. B uem oriMuue BBIBOJIOB KBAHTOBOI MeXaHHUKH M Teopuu bopa ans 1s-cocTosHus
3JIEKTPOHA B aTOME BoJjopoza?

47.  DnexTpoH B aTOMe BOJOpoJa HaxoauTcs B ls-coctosHuu. Onpenenure Hanbosee
BEPOSITHOE PACCTOSTHHE AIIEKTPOHA OT SIpa.

48. B uem (usnyeckuii cMbICI MOCTOSHHOM paaMoakTHBHOro pacnana? Kak MoxHO

MPUATH K BBIBOJY, YTO PATUOAKTHUBHBIC CBOMCTBA JJIEMEHTa OOYCIIOBJIICHBI CTPYKTYPOH €ro
anpa? MOXHO NU yKa3aTh, Kakhe sijpa M KOTJIa paclajayTcs B paguloaKTHBHOM oOpasiie 3a
paccmarpuBaemoe Bpems? [louemy?

49.  Yro Takoe aKTUBHOCTH U y/€JIbHasl aKTUBHOCTb IIpernapaTa?

50. Kakue  XapakTepUCTUKM  paJMOaKTUBHOTO  paclaja  ONpPENeNsioT  €ro
WHTEHCUBHOCTH?

51.  Hapucyiite rpadpuk 3aBucuMoctd In 4 (4 — akTUBHOCTb IIpernapaTa) OT BPEMEHH.
Kakue nanHpie MOTYT OBITh U3 HETO MOJTyYEeHbI?

52. Kak 1 BO CKOJIBKO pa3 M3MEHUTCA YHUCIO SAIep PaJUOAKTHBHOI'O BEIECTBA 3a
BpEMs, paBHOE JIBYM I€puoiaM nojrypacnanaa?

53.  Kak (o kakoMy 3aKOHY) U3MEHSETCSI CO BpEMEHEM aKTUBHOCTb HYKJIH1a?

54.  Belpazure cpeqHee BpeMs JKU3HU DPAJMOAKTUBHOIO siipa 4yepe3 MOCTOSIHHYIO
PaZMoaKTUBHOIO pacnaja.

55. Yto mnponoJKUTENbHEE — YEThIpe Iepuoja MoJjlypacnaza WIM TPU CPEIHUX
BPEMEHHM KU3HU PAIMOAKTUBHOTO siipa?

56.  Kakas noss HyKJIHMJA pacnafeTcsl Ha MPOTSKEHUH JIBYX CPEINHUX BPEMEH KU3HU
paarOaKTUBHOTO sijipa’?

57.  KakoBO COOTHOLIEHHE MEXAY CPEIHUM BPEMEHEM JKHU3HM PaAMOAKTUBHOIO Spa
Y MIEpUOJIOM Toypacnaaa?

58.  Kakad nmoisi Ha4aJgbHOrO KOJIMYECTBA PAaJMOAKTUBHOIO H30TONA pacnaaercs 3a
BpEMs, paBHOE CpeIHEN MPOIOJIKUTENIbHOCTH KU3HU ATOTO U30TOMa?

59.  Kak u3MEHMTCS DBHEeprusi MCIYCKAeMbIX 0-YacTUI[ C YBEIMYEHHUEM IIepHoja

noJtypacmnajaa paauoakTUBHOTO 3eMeHTa? OTBET 000CHYHTE.
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60. Kak 00BSICHUTE OTpOMHOE pa3IMune B IEPHOJIaX MOIypaciaaa o-paguoaKTHBHBIX

sep?

61. HabGnrogaeTcss M paguoakTUBHBIA pacmaa CBOOOTHBIX MPOTOHOB? HEUTPOHOB?
[Touemy?

62.  Kak MOXHO OTJIIMYHUTD 3-3JEKTPOHBI OT ANEKTPOHOB KOHBEPCUH?

63.  YtO NeXKUT B OCHOBE METO/I0B HAOIIOACHUS U PETUCTPALIUU PAJAHOAKTUBHBIX
U3Jy4yeHui?

64. KakoB mnpuHIMO  JEUCTBUS  MOJYNPOBOJHUKOBOrO  cuetunka? B dem
IIPEUMYIIECTBO UCIIOJIb30BAaHUS TBEPIOU CPENIBI 10 CPABHEHUIO C razom?

65. B uem cX01CTBO U pazyinune 3JIEKTPOHHBIX U TPEKOBBIX IETEKTOPOB?

66.  Kakue BO3MOKHOCTH Il MCCIIEAOBAHUS OTKPBIBAIOTCS MPHU MOMEIICHUN KaMepbl
Bunbscona B MaruutHoe nose?

67.  IlpuBeauTte, NOSICHUB, OCHOBHBIE XapaKTEPUCTHKHU JIETEKTOPOB.

68. JlaliTe XapakTEpUCTUKY SIBJICHMS, JISKAIIETO B OCHOBE PaOOTHI YEPEHKOBCKOTO
CUETYHKA.

69. B uem cx0/CTBO M pa3inune BIILCOHOBCKOW 1 qudPy3rnoHHOM Kamep?

70.  Kak B 4epeHKOBCKOM CUETYHUKE MOKHO Pa3/IeIUTh YACTUIIBI IO Maccam?

71.  Yewm nyuuie perucTpupoBaTh BHICOKOIHEPIETHUHBIE MUKPOUACTHUIIBI: KaMepo
Buiibcona nnm ny3sipekoBoii kamepoit? [louemy?

72.  Kakue W3 NpUBEACHHBIX CYETYMKOB MOTJIHM OBl OBITH OOBEAWHEHBI €AMHBIM
HA3BaHHUEM «Ta30Pa3psAHbIE CUCTUUKIN?

73. B uem OOIIHOCTH U pa3ilyune BCEX PACCMOTPEHHBIX TPEKOBBIX JIE€TEKTOPOB?

74.  lloyemy mpomopuMOHANbHAS KaMepa OJHOBPEMEHHO BBIMOIHICT (QYHKIUU
TPEKOBOTO JIeTeKTOopa’?

75. B KakuX TPEKOBBIX JAETEKTOpax MpH MPOYUX PABHBIX YCIOBMSIX JUIMHA TpeKa
camast kopotkas? [Touemy?

76.  MOXHO 1M ¢ MOMOIIBI0 cUeTYHKOB ['eiirepa—Mroiiepa U3MeEpSITh SHEPTHUIO

gactun? [louemy?
4.2 ®oH/ OLIEHOYHBIX CPE/ICTB /1JIsl IPOBe/AeHUs] POMEKYTOUYHOM aTTecCTALNN

OrneHouHble cpeacTBA Ui HMHBAJIUAOB U JIUI[ C OTPaHUYEHHBIMH BO3MOXXHOCTSIMU
3JI0pOBbsI BEIOUPAIOTCS C YUETOM MX MHJIMBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH WHBAIUAAM M JIMIaM C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH
3JI0POBbSI TPEOCTABIISAETCS IOTIOJIHUTENFHOE BPEeMs JJIS IIOATOTOBKU OTBETA HA SK3aMEHE;

— IIpH TPOBEIEHUH NPOLETYPHl OLIEHUBAHUS PE3YIbTATOB 00YyUEHHs] HHBAINIOB U JIULL C
OTpaHUYECHHBIMH BO3MOXHOCTSIMH 3JIOPOBBSI TIPEIYCMATPHUBACTCS MCIIOJIb30BAaHNE TEXHUIECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSA3H C UX MHIUBUIYAJIbHBIMH OCOOCHHOCTSMU;

— TIpY HEOOXOAUMOCTH ISl 00YUAIOIIUXCSI C OTPAHHYSHHBIMHA BO3MOXKHOCTSIMHU 3JI0OPOBBS
U UHBAJIUAOB IMpoOIeNypa OLEHUBAHUA pe3yJIbTaTOB OOYYEHHS [0 JIUCIHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAITOB.

[Iponienypa orneHMBaHUsI PE3yJIbTATOB OOYYEHHMsS WHBAIMIOB U JIMI[ C OTPAaHUYECHHBIMU
BO3MOKHOCTSIMH 3/IOPOBBSI 110 JIUCIHHUIUTMHE (MOAYIIO) TpPEAyCMATPUBACT MPEIOCTaBICHUE
uHpopManuu B (QopMmax, aganTUPOBAHHBIX K OrPAHMYEHHUSM HUX 30pOBbS U BOCIPHUITHUSA
nH(popManuu:

Jnist a1 ¢ HapyIeHUS MU 3pCHUS:

— B [1I€4aTHOU (hopMe YBEITMUECHHBIM IIPHPTOM,

— B (popMe AIIEKTPOHHOTO JTIOKYMEHTA.

Jlnis un ¢ HapyIeHUsIMHU CllyXa:

— B I1e4aTHoi (opme,

— B (hopMe 27EKTPOHHOTO JJOKYMEHTA.

Jnist a1 ¢ HapyIIeHUsSIMU OTTOPHO-/ABUTaTEIbHOTO arapara:

22



— B IIeYaTHOM (opme,

— B (hopMe 3JEeKTPOHHOTO JOKYMEHTA.

JlaHHBIIA TIepeueHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCIMOCTH OT KOHTHHI'CHTA
00yJaroIuxcs.

5 IlepeyeHb OCHOBHOI M 1ONIOJTHUTEJIBbHOH y4eOHOH JIUTEPATYPbl, HEOOX0AMMOM 1JIs1
OCBOEHMSI TMCUUIIMHBI (MOXYJIs1)
5.1  OcHoBHasi uTEpaTypa

Mexanuka
1. Hponos, N.E. Mexanunka. OCHOBHBIC 3aKOHBI [DJIEKTPOHHBIA pecypc] : yueo.
nocobue — DnekTpoH. naH. — Mocksa : UznarensctBo "Jlabopatopus 3nanuit", 2017. — 312
c. — Pexxum noctyna: https://e.lanbook.com/book/94115
2. Uponos, N.E. 3amaun no oOumieit ¢usuke: YyeOHoe mocobue [DneKTpOoHHBIN

pecypc] : yue0. mocobue — InektpoH. aaH. — Cankt-IlerepOypr : Jlanb, 2018. — 420 c. —
Pexxum nocryna: https://e.lanbook.com/book/99230

3. AnemkeBud, B.A. Kypc obmeit ¢usuku. Mexanuka [DneKTpoHHBIN pecypc] :
yueb. mocobue / B.A. AnemkeBuy, JL.I'. Jlenenko, B.A. KapaBaeB. — DnekTpoH. man. —
Mockga : ®uzmarnut, 2011. — 469 c. — Pexxum noctyna: https://e.lanbook.com/book/2384

MonekynsipHas pusrka

1. Kyxa M.A. Monekynsipaast pusuka: Texctsl jekuuii / M.A. XKyxa. — Kpacno-
nap: Kybanckwuii roc. yn-1, 2011.

2. Hponos, U.E. ®uzuka makpocrucreM. OCHOBHBIE 3aKOHBI [ DJIEKTPOHHBIN pecypc|
: yue0. nmocobue — DneKTpoH. AaH. — MockBa : M3narensctBo "JlabopaTtopus 3Hanuii", 2015.
— 210 c. — Pexum nocryna: https://e.lanbook.com/book/84090

3. Anemkesud, B.A. Kypc o0meit puzuku. MonekynsipHas ¢pusnka [DIeKTpOHHbIN
pecypc] : yueb. — DnektpoH. maH. — MockBa : @uszmariur, 2016. — 312 c. — Pexum
nocryma: https://e.lanbook.com/book/91145

DNEeKTPUYECTBO U MarHETU3M

1. CasenbeB, U.B. Kypc ob6uieit ¢puzuku. B 5-u 1. Tom 2. D1eKTpUUecTBO U MarHeTu3m
[DnexTponHbIi pecypce] : yued. mocodue — DnektpoH. naH. — Cankr-IlerepOypr: Jlans, 2011.
—352c.

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

2. JlanacGepr, I'.C. DnemenTtapHbliil yueOHUK ¢u3uku. T.2 DIEKTpUUECTBO U MarHETU3M
[DnexTpoHHBI pecypc]: yueb. — DnmekTpoH. n1aH. — Mocksa : @uszmarnut, 2011. — 400 ¢c. —
Pexxum noctyna: https://e.lanbook.com/book/2240.

3. Uponos, W.E. 3amaun no obmieii ¢pusnke: yaeOHOE mocodue i By30B [ DIEKTPOHHBII
pecypc] : yueb. mocobne — DnekTpoH. aaH. — Mocksa: M3marensctBo "JlabopaTopus 3HaHMiA",
2017. — 434 c. —

Pexwum nocryna: https://e.lanbook.com/book/94101.

Orntuka

1. bonpnapes, bopuc Brnagumuposuu. Kypc oOmieit pusuku [DneKTpoHHBIH pecypc] :
B 3-X KH. : y4eOHMK 1151 GakanaBpoB . Ku. 2 : DnekTpomarseTusm, OoNTHKa, KBaHTOBas (u3nKa /
b. B. bonaapes, H. I1. Kanamnukos, I'. I'. Cniupus. - 2-e u3a. - Mocksa : FOpaiit, 2017. - 441 c.
- https://biblio-online.ru/book/4799958B-AF0F-448D-A362-F09211AC56CO0.

2. CasenneB, M. B. Kypc oOmeit ¢usuku [DnekTpoHHBIA pecypc| : ydeOHoe
nocodbue: B 3 1. T. 3: KBantoBas ontuka. AtomHas ¢usuka. Pusnka tBeproro tena. dOusnka
aToMHOTO simpa W sneMeHTapHbix vactui / M. B. CaBenbeB. - 11-e m3m., crep. - CaHKT-
[etepOypr : Jlanb, 2017. - 320 c. - https://e.lanbook.com/book/92652.

23


https://e.lanbook.com/book/94115
https://e.lanbook.com/book/99230
https://e.lanbook.com/book/2384
https://e.lanbook.com/book/84090
https://e.lanbook.com/book/91145
https://e.lanbook.com/book/705
https://e.lanbook.com/book/2240
https://e.lanbook.com/book/94101
https://biblio-online.ru/book/4799958B-AF0F-448D-A362-F09211AC56C0
https://e.lanbook.com/book/92652

3. Tpodumona, Taucus MisanoBHa OcHOBBI (u3nKku. BoHOBas 1 KBaHTOBAsI ONTHKA
[Tekcr] : [yuebHOe mocobue] / T. U. Tpodumona . - M. : KHOPYC, 2011. - 215 c. : un. - ISBN
9785406011959.

CrernuanbHbIe BOIPOCH aTOMHOU U SIZICPHON (DU3UKH

1. Myxun K.H. DxcniepumenTanbpHas sipepHas ¢usuka. B 3-x 11. T. 1. ®uszuka atroMHOTO
sanpa [ DneKTpoHHBIH pecypc]: yuaeb. — DnextpoH. naH. — Cankr-IlerepOypr: Jlans, 2009. — 384 c.
— Pexxum nocryna: https://e.lanbook.com/book/277.

2. Myxun K.H. DxcnepumenranbHas sinepaas ¢usuka. B 3-x T1. T. 2. ®usuka saepHbIx
peaknuil [aeKTpoHHBIA pecypc]: yued. — DnekTpoH. naH. — Cankt-IlerepOypr: Jlans, 2009. —
326 c. — Pexxum moctyna: https://e.lanbook.com/book/279.

3. Myxua K.H. DxcnepumenrtanpHas sigepHas ¢usumka. B 3-x tr. T. 3. ®usuka
AJIEMEHTAPHBIX YaCTHIl [DIEKTPOHHBIA pecypc]: yue6. — Dnextpon. naH. — Cankt-IlerepOypr:
Jlanb, 2008. — 432 c. — Pexxum nocrymna: https://e.lanbook.com/book/280.

5.2  donoJHuTeIbHAsA JUTEPATypa

Mexanuka

1. byrukoB, E.N. ®usnuka: Mexanuka [DIeKTpoHHBIN pecypc] : yuebd. mocobue /
E.N. byrukos, A.C. KongparseB. — DneKkTpoH. 1aH. — Mocksa : @uszmaraut, 2008. — 352 c.
— Pesxkxum noctyma: https://e.lanbook.com/book/2128

2. Kanamnukos, H.I1. OcHoBsl pusuku: B 2 1. Tom 1 [DnexTpoHHBIN pecype] : yueb.
/ H.II. KamamnnkoB, M.A. CMmoHIbIpeB. — DnekTpoH. maaH. — Mocksa : H3narenscTBo
"Jlaboparopus 3nanuii", 2017. — 545 c. — Pexum noctyna: https://e.lanbook.com/book/94088

3. I'punkpyr, M.C. JIabopaTopHbIil IpakTUKYM 10 (hu3HMKe [DIEKTPOHHBINH pecypc] :
yue6. nocobue / M.C. I'punkpyr, A.A. Bakymok. — DnektpoH. aaH. — Cankr-IlerepOypr :
Jlansw, 2012. — 480 c. — Pexum gocryna: https://e.lanbook.com/book/3811

MornekynsipHas Gpuznka
1. byrtukos, E.1. ®usuka: CTpoeHne U CBONWCTBA BEUIECTBA [ DIEKTPOHHBIN pecypc|
: yue6. / E.M. byrukos, A.C. Konnparees, B.M. V3aun. — OnexTpoH. naH. — Mocksa :

(DmMaTnHT 2010. — 336 ¢. — Pexxum noctyma: https://e.lanbook.com/book/2127

2. I'punkpyr, M.C. JlabopaTopHblii IpakTUKYM 10 (u3MKe [ DIEKTPOHHBIN pecypc] :
yue6. mocodue / M.C. I'punkpyr, A.A. Bakymok. — DnektpoH. naHn. — Cankr-IletepOypr :
Jlanb, 2012. — 480 c¢. — Pexxum gocryma: https://e.lanbook.com/book/3811

3. CagenneB, 11.B. COopHUK BOMPOCOB W 3amad 1Mo oO0Immei (usuke [DIeKTpOHHBII
pecypc] : yueb. mocobne — DnextpoH. gaH. — Cankr-Ilerepoypr : Jlanp, 2016. — 292 ¢. —
Pexum noctyna: https://e.lanbook.com/book/71766

DIIEKTPUYECTBO U MArHETU3M

1. MupanumBwuiu, I.A. DnekTpuyecTBO U MarHeTH3M [DIEKTPOHHBIN pecypce]| : yuel.
nocobue / LI.A. TMupanumeunu, E.B. [llanaruna, H.A. Kansesa, E.A. [lonkoBa. — DneKTpoH.
naH. — Cankr-IlerepOypr: Jlanp, 2017. — 160 c.

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

2. DIEeKTPUUECTBO W MarHeTH3M: MPAKTUKyM IO pemieHuto 3amad / DegepanpHOe
rocyJapCcTBEHHOE OIOKETHOE O00pa30BaTEIbHOE YUPEKIACHHE BBICHIETO MPOheCcCHOHATHFHOTO
obpa3zoBanus «KeMepoBCKU TOCYIapCTBeHHbIM yHHBepcuteT»; cocT. HO.W. Ilonbiranos. -
KemepoBo: KemepoBckuii rocynapcTBeHHblii yHuBepeurtet, 2014, - 80 c.: wi. - bubnuorp. B KH.;
To xe [DnexTpoHHbIN pecypc].
http://biblioclub.ru/index.php?page=book&id=278922.

3. JyOpoBckuii, B.I'. DnekrpuyectBo u Mmarnetu3m: COOpHUK 3a/1a4 U IPUMEPHI UX
pemenust: yaeoHoe nmocooue / B.I'. JIlyoposckuii, I'.B. Xapmamos. - HoBocubupck: HI'TY, 2011.
- 92 c. - ISBN 978-5-7782-1600-6; To e [DneKTpoHHBIN pecypc].
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Orntuka

1. Canex, baxaa E.A. Ontuka u Qoronuka. [Tpuniuner u npumenenus [Tekcr]:
[yae6HOe mocobme : B 2 T.]. T. 1 / b. Canex, M. Teiix ; nep. ¢ anurn. B. JI. [lepOoBa. -
Honronpyansiii: Uatemnekt, 2012. - 759 c., [4] 1. un.: ui. - ISBN 9785915590389.

2. Canex, baxaa E.A. Ontuka u ¢oronuka. [Tpuniuner u npumenenus [Tekcrt]:
[yueOnoe mocobme : B 2 1.]. T. 2 / b. Canex, M. Teiix ; nep. ¢ aurn. B. JI. JlepOoBa. -
Honronpyausiid: Uatemnekt, 2012. - 780 c., [8] a. ui. : wi. - ISBN 9785915591355.

3. Ckanupyromas  3JIeKTpOHHAsT ~ MHKPOCKOIIMS U PEHTI€HO-CIEKTpaibHBIN
MUKpPOAHAIIU3 B TpHMEpax MpakTHUecKoro mnpumeHenus [Tekcr] : ydeOHOe mocobue ist
ctyneHToB By30B / M. M. Kpumrain, 1. C. Scauxos, B. . [loayaun u np. ; [mox o6m. pex. M.
M. Kpumrana]. - M. : Texnocdepa, 2009. - 206 c. : un. - (Mup QU3UKH U TEXHUKH). -
bubnuorp.: c. 55-56. - ISBN 9785948362007.

CriennanbHbIe BOPOCH aTOMHOM U siApHON (PU3MKH

1. OcHoBwl sinepHoit ¢pusuku [Tekct] : mabopatopusiii npaktukym / [cocT. A. I1. Bapkos
u ap.] ; M-Bo obpazoBanusi u Hayku Poc. @enepanun ; Kyol'Y. - Kpacunonap : [Kybanckwii
rocynapcTBeHHbIi yHuBepcutet], 2011. - 103 c.

2. 'onuaposa H.I'. YacTtuubl 1 aToMHBIE siApa. 3a/1a4 ¢ PEUICHUSIMH U KOMMEHTaPHIMU
[DmexkTpoHHBIl pecypc]: yueb.-meroa. mocobue / H.I'. Tomuaposa, b.C. Hmxanos, M.M.
KanutonoB. — Onekrpon. naH. — MockBa: @usmarnut, 2013. — 448 c. — Pexxum nocryna:
https://e.lanbook.com/book/59636.

3. CazonoB A.b. fnepnas pusuka u gozumerpusi. COOpHUK 3a1a4: yueOHOE TocoOue st
By30B / A.b. CazonoB, M.A. boropozckas. — 2-e u3f., ucnp. u gomn. — M.: U3parenscrBo KOpaiiT,
2018. — 98 c. — (Cepus: Cneumanuct). — I'pup YMO BO. — Pexxum pocryma: www.biblio-
online.ru/book/1198FA07-AA4A-4FC4-8658-41D5SD8F4CC81.

5.3 Ilepuoanueckue U3IaAHUSA:

1. B Mupe nayku

2. KypHan skcriepuMeHTaIbHON U TEOpEeTUYECKON PU3uKn

3. N3BecTus poccuiickoit akagemun Hayk. Cepust pusndeckas

4. WnxenepHo-(pu3nueckuii xKypHai

3. [Tucbma B )KypHal SKCIIepUMEHTAIbHON U TEOPETUYECKON (PU3UKU

6. VYenexu pu3nueckux Hayk — €KEMECSUHBIM KypHal. DJIEKTPOHHAas Bepcus
XKypHasa: aHHOTAIMH, CTaThu B popmare pdf.

7. W3BecTus BbIcIMX Y4eOHBIX 3aBe/leHU. SnepHas sHepreTuka

8. NnxenepHo-(pu3nyecKuii xKypHa

9. ITncema B xxypHan «®u3nka 371eMEHTApHBIX YaCTHUI] M aTOMHOTO Spa

10.  ITucbMma B )XypHaJ 3KCIIEPUMEHTAILHONW U TEOPETUUYECKON (PU3UKU

11.  ®dusuka 3meMeHTapHBIX YaCTUI U AaTOMHOTIO Spa

12.  Snepnas ¢pusuka

13.  SnepHnas ¢puzuka U UHKUHUPUHT

14.  buodusuka.
15. BectHuk MI'Y. Cepus: @usnka. ACTpOHOMHUS.

16.  KypHan npukiagHOi MEXaHUKU U TEXHUUECKONU (PU3UKH.
17.  XypHan TexHUYECKOU (PU3UKH.

18.  UM3Bectus BY3os. Cepus: ®usuka.

19.  Hmxenepnas ¢pusnka.

20.  MeauuuHckas GpU3UKa.

21.  IIpubGopsl U TEXHUKA YKCIIEPUMEHTA.

22.  ®wusuka. Pedeparusnsiii xypuan. BUHUTH.
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23. Bectauk CIIOIY.Cepus: Ousnka. Xumus.

24,  XKypnan sKcriepuMEHTATbHON M TEOPETUIECKON (PH3UKH.
25. N3Bectus BY30B.Cepus: Ousnka.

26.  XypHan npuKiIagHON MEXaHUKH U TEXHHYECKOU (DU3UKH.

27.  XypHan TexHHUeCKOU (pU3UKH.
28.  UsBectust BY3oB. Cepus: @usuka.
29.  IIpubGopsl U TEXHUKA YKCIIEPUMEHTA.

Jlj11 OCBOGHMSI IUCUUIUIMHBI MHBAJIUAAMU U JIUIIAMH C OTPAHUYEHHBIMUA BO3MOXHOCTSMU
3JI0pPOBbSI IMEIOTCSI U3JJaHKSI B SJICKTPOHHOM BHUJIC B DJICKTPOHHO-OMOIMOTEYHBIX CHCTEMAaxX
«JIlaab» n «tOpaiiT».

6 Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTEepHETY,
HEeO0XO0AUMBIX /1JIfl OCBOEHMS TUCIHUIIMHBI (MOXYJIA)

1. Dnexrponnas Gubnmorexka FOPAUT: www.biblio-online.ru

2. DnexTpoHHO-OnbMoTeunas cucreMa JIAHD: https://e.lanbook.com

3. Uadopmanmonnas cuctema «EanHoOe OKHO 10CTyHa K 00pa30BaTeIbHBIM pECYpCaM»:
http://window.edu.ru/window

4. bubnuoteka 3MEKTPOHHBIX Y4€OHUKOB:

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

5. AHHOTHPOBAHHBIN TeMaTHYECKHUI KaTamor THTepHET pecypcoB o (usuke:
http://www.college.ru/

6. ®enepasibHbII 00pa30BaTEILHBINA OPTAIL:
http://www.edu.ru/db/portal/sites/res_page.htm

7. Katasior Hay4HBIX PECYpCOB:

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

8. bospiias Hay4Hast OubIMoTeKA:

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

9. EcTecTBeHHO-HaY4YHbIN 00pa30BaTEIbHBIN TOPTA:
http://www.en.edu.ru/catalogue/

10. YuebHo-o0pa3oBaTenbHas (pu3nKo-MaTeMaTHueckast ouonuoreka caiira EqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Jlekunu no pusuke ans BY3o0B:

http://physics-lectures.ru/

13. Texuuueckast OMOIMOTEKA:

http://techlibrary.ru/

14. «Snepnas ¢pusuka B UnTepHeTe»:

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

7 MeToanueckne yKazaHus IJ1s1 00y4al0IMXCH 110 OCBOCHUIO JUCUMIIIIMHBI (MOTYJISA)

Jlns  ycmemrHoro OCBOEHUS! TUCHUIUIMHBL «OOmmil ¢usnueckuil MpakTUKyM» MpH
CaMOCTOSITENIbHON paboTe CTYEHT JJOJKEH UMETh!

1) KOHCIIEKT JIeKIUil B OyMa>kKHOM WJIM AJIEKTPOHHOM BHJIE;

2) yueOHOE ocoOue B COOTBETCTBUU CO CIIUCKOM JIUTEPATYPHI;

3) terpamu s mabopaTOpHBIX PaboT (TpeOoBaHMsI MO BHITIOJHEHHUIO U O()OPMIICHHIO
Ja00paTOPHBIX pabOT UMEIOTCS B JaOOPATOPUU MOJICKYJIIPHON (DU3UKH).

CryneHty HeoOXOOUMO CHCTEMAaTHYECKHM paboTaTh IO H3YYEHHUIO TEOPETHYECKOIo
MaTepuasa, OCBOCHHIO TUIIOBBIX IPUEMOB peLIeHUS 3a7a4 1o (pu3uke U NpuoOPETEeHHIO HABBIKOB
AKCIIEPUMEHTAILHON PabOTHI.

CamocrosiTenbHass paboTa COAEPKHUT CIACAYIOIIME BUIbI y4eOHOH JeATETHbHOCTH
CTYJICHTOB:
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— TEOPETUYECKYIO CAMOIOJATOTOBKY K y4€OHBIM 3aHATHSAM U K SK3aMEHY [0 KOHCIIEKTaM
1 y4yeOHOM uTeparype;

— oopmileHHE OTYETOB IO pe3yJbTaTaM J1abopaTopHbIX padoT;

— OUCK UH(OpMALIHMH T10 3a/1aHHOM TeMe B ceTu MHTepHeT.

®I'OC BO TpebOyeT mMOATOTOBKM OakajlaBpOB K HAyYHO-HCCIICIOBATEIBCKOW |
MHHOBAIIMOHHOW BHUJaM MPO(ECCHOHATBHOM IEATENIbHOCTH, a (PU3UKA SBISETCS OJHOM M3 OCHOB
Hay4yHO-TEXHHYecKoro mnporpecca. [loaToMy nmsi pa3BUTHS TBOPYECKOTO MBIIIJICHUS U B
KAauecTBE METOJUKU MPAKTUYECKOIO NMPUMEHEHMSI MOIYYEHHbBIX Ha JIEKLMSIX 3HAHUN CTyJEHTam
peKOMEeHayeTCs M3yYyeHHe M MPUMEHEHHE TEOpUHu pelieHus nzodperarenbekux 3agad (TPU3).
st BemmostHennst TPU3-3amanmii cTyneHTaM HEOOX0IMMO MMETh HadaibHbIe 3HaHus o TPU3.
JUig 3TOro peKoMEeHAYeTCsl CaMOCTOSTENbHO: 1) M3y4HTh 3JIEKTPOHHYI KHUTY «BBeneHue B
TPU3. OcuoBHble moHsATHA W noaxoab» (http://www.altshuller.ru/e-books/); 2) wuszy4uuth
matepuansl Bukunenun (http:/ru.wikipedia.org/wiki/), Haunnas co cioa «TPU3»; 3) nmpouecTs
kauru no TPU3 u3 oubmuorexu Ky6I'Y; 4) moceruts coorBercTBytomue TPU3-calfThI.

Y CnenHocTh 0OCBOEHUS CTYIEHTOM Y4eOHOM TUCHUIUTMHBI OTPAXKAETCs B €T0 pelimunee —
cyMMe 0amioB, KoTtopas (opMupyeTcs B TEUEHHE CEeMEeCTpa MO pe3yjbTaTaM BbIMOIHEHHS
JOMalIHUX paboOT M TBOPYECKUX 3a/laHui, TECTUPOBAHMS, KOHTPOJIBHBIX padOT, YCTHBIX
OMPOCOB, BHYTPUCEMECTPOBOM aTTeCTaIlMH, 3alUT JabOpaTOpHBIX PabOT M aKTHUBHOCTU Ha
CEMHHAPCKUX 3aHATHUSX.

Ha camocrositenpsHyto paboTy cTyaeHToB, corjacHo TpeboBanusm ®I'OC BO mo
HampaBlIEHUIO paguodu3uka OTBOAUTCA OKOIo 46% BpeMeHH OT OOIIed TPyI0EeMKOCTH
micuuIuiiHel.  CONpPOBOXIEHHE  CAMOCTOSITEIBHOW  pabOTBl  CTYIEHTOB  MOXET  OBIThH
OpPraHU30BaHO B CIEAYIOIMHUX (opMax:

— COCTaBJICHHEM WHJMBUYaJbHBIX IUIAHOB CaMOCTOSATEIbHONW pabOThl KaXKIOro U3
CTY/IGHTOB C YKa3aHHEM TE€MbI U BUJI0B 3aHATUH, (HOPM M CPOKOB MpEICTaBIECHUS PE3yIbTaTOB;

— TIPOBEJEHHEM KOHCYNbTAIMi (MHAWBUIYAIBHBIX WM TPYNIOBBIX), B TOM YHCIE C
MPUMEHEHHEM JIUCTaHLIMOHHOM cpeibl 00yUeHHU .

Kpurepuii onenku 3pheKTUBHOCTH CaMOCTOSATEIHLHON pabOThl CTYACHTOB (hOPMHUPYETCS
B XOJI¢ MPOMEXYTOYHOIO KOHTPOJIS IpOLEcca BBINOJHEHUS 3aJaHUi U OCYILECTBISETCS Ha
OCHOBE Pa3JIMYHbIX CIIOCOOOB B3aUMO/IEHCTBUS.

B coorBercTBMM € 3THM IpU IPOBEJEHUM ONEPATUBHOIO KOHTPOJS MOTYT
HCIIOJIb30BAaThC KOHTPOJIbHBIE BONPOCHI KakK K BBINOJHSAEMBIM padboTam J1abopaTOpPHOIO
MPAKTUKYyMa, TaK ¥ K COOTBETCTBYIOILIUM pa3/iesiaM OCHOBHOM JUCHUIUIMHBL.

B ocBOoeHHMM MUCHMITIMHBI WHBAIAIAMH M JIMIAMH C OTPAHWMYCHHBIMH BO3MOXKHOCTSIMU
3/I0pOBbsl 0OJIBIIOE 3HAYEHHWE HMMEeT HMHIUBUAyalbHas ydeOHas paboTa (KOHCYJIbTallUU) —
JIOTIOJIHUTENBHOE pa3bsICHEHNE y4eOHOro MaTepuaia.

WuauBuayanbHble KOHCYJNBTAMM 10 TPEAMETY SBISIIOTCA BaXHBIM  (DaKTOpoM,
CHOCOOCTBYIOUIMM MHJIMBUYaIN3allMU O0yUYEHHsS] U YCTAaHOBJIEHHWIO BOCIIUTATEILHOTO KOHTAKTa
MEXJy IpernojaBaTesieM W OOy4yarollMMCS HWHBAIUWAOM WM JIMIIOM C OTrPaHMYCHHBIMH
BO3MOXXHOCTSIMU 3/IOPOBBSI.

8 Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHH, HCIIO0JIb3YEMbIX IIPH OCYLIECTBJICHUHU
00pa3oBaTeILHOIO MPOLECCa M0 AUCHUILINHE (MOTYJIIO0)

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHI

1. KoncynbTupoOBaHKE NOCPEICTBOM JICKTPOHHOM MOYTHI.
2. cnionp30BaHMe 3JEKTPOHHOM TTpe3eHTannu Ha caiite Moodle KyoI'Y.

8.2  IlepedyeHb HEOOXOAMMOIO MPOrPAMMHOIO 00ecIeYeHu s

1. Cpena MmoynpHOTO AUHAMHUUYEcKoro oOyuenust Moodle.
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8.3 Ilepeyenb HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

l. Cnpasouno-npaBoBas cuctema «KoncynbranT [Tnrocy (http://www.consultant.ru)

2. Onekrponnas oubnuoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)

3. DIIeKTPOHHBIN KaTajor HayuyHo# oubanotexku Kyol'Y
(http://212.192.134.46/MegaPro/Web).

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

5. DJIeKTpOHHAs OubimoTevHas cucreMa U3/1aTeIhCTBA «JIaHb»
(https://e.Janbook.com).

6 DnekTponHas oudimoTtedynas cuctema «tOpaitt» (https://www.biblio-online.ru).

9 MarepuanbHO-TeXHUYECKasi a3a, He0OX0TUMAas /1JIsl OCYIIeCTBIECHHS

06pa30BaTeJ’ILHOFO nmpouecca mo IMCIuIlJInHEe (MO}Iy.]'[IO)

MarepuanbHO-TEeXHUYECKOE 00eCIeUeHUE TUCIUTLITUHBI

No Bug pabor
(MOIynsl) M OCHAIIEHHOCTD

CneunanusupoBanHasi  jabopatopuss Mexanuku (216C),
ocHalmieHHast  JiabopatopHeiMu  Komiuiekcamu  JIKT  u
HE00XO0IMMBIM J1a00PATOPHBIM 000PYIOBAaHHEM.
Crenmanu3upoBaHHas J1Ta0OpaTOPHsl MOJEKYJISIPHOW (U3UKU
(227C), ocHamennast naboparopubiMu komruiekcamu JIKT u
HEOO0XOAMMBIM JIA00OPATOPHBIM 000PYOBAHUEM.
Crnenuanu3upoBaHHass ~ jabopaTopus  dJIEKTpUYECTBA U
JlaGopaTopHble Mar"eTusma (318C), OCHaII[eHHAast 1a00paTOPHBIMU
3aHATHUS kommuiekcamu  JIKT u  HeoOXxoaumbIM  1a00paTOpHBIM
000pyI0BaHUEM.
Crnenuanu3upoBanHas jaboparopus Ontuku ¢usuxu (312C),
OCHallleHHass  JabopartopHbiMu  Komruiekcamu  JIKO  u
HEO0XOAUMBIM JIA00OPATOPHBIM 00OPYIOBAHUEM.
CrneunanusupoBaHHas Jjgaboparopus aTOMHOW U sJIepHOU
¢uzukn (225C), ocHalleHHas J1a0OpPaTOPHBIMU KOMIUIEKCAaMHU
JIKT 1 Heob6xoanMbIM 1Ta00paTOPHBIM 000PYTIOBAHUEM.

Aynuropus 314C, ocHallleHHas: KOMIIBIOTEPHON TEXHUKOM €
CamocTosiTenbHas MOJIKIIIOUeHUeEM K ceTu HTepHeT.

paborta Ayautopus 204C, ocHallleHHass KOMIBIOTEPHON TEXHUKOH C
MOJIKJIIOUeHueEM K ceTd HTepHeT.
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