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1 Hesn 1 321241 M3yYeHUs IUCHUIIMHBI (MOILYJIs1)
1.1 eab ocBOeHHUS TUCHUILTHHBI

VYyebnas nucuumumaa b1.B.15 «O0mmii pusnueckuii mpakTUKyM» CTAaBUT CBOEH IIEJIbIO
chopMUPOBaTh y CTYIEHTOB 0a30BbIC TEOPETUYECKHE 3HAHUS 00 OCHOBHBIX SIBIICHUSIX,
MOHATHUAX, MOJICIIAX, 3aKOHAX M METOJIaX MEXaHUKH, MOJEKYJISIPHON (PU3UKH, DJIEKTPUUECTBA H
MarHeTu3Ma, OINTHKH, CICeHAaIbHBIE BOIMPOCH aTOMHON W sAepHON (HU3MKH, a Takke IaTh
HaBBIKH BBIMIOJHEHUS MTPAKTUYECKOTO BBIITOTHEHUS 1a00paTOPHBIX padoT.

1.2 3amauu IMCUUILINHBI

— HW3y4YEHUE TEOPETHUYECKUX OCHOB, IOHATHUH, 3aKOHOB W METOJOB MCCIIEI0BAHUM
MEXaHUKH, MOJEKYISIPHOW (DU3HMKH, SIEKTPHUECTBA M MArHETU3Ma, OITHKH, CIEHUAIBHBIX
BOITPOCOB aTOMHOM U SiZICpHON (DU3UKH;

— O3HAKOMJICHHE C TpaHUIAMHA TNPUMEHUMOCTH (U3NYECKHX MOJENEeH W TEOPHid,
UCIOJIb3YEMBIX JJIsl ONUCaHus (PU3UUECKUX SBIICHMUIA,

— OBJIAJICHUE HABBIKAMH M METOJIaMH BBIIOJHEHHS JTa0OpaTOPHBIX pabOT 1O OCHOBHBIM
paszenaM MEXaHHKH, MOJEKYIApHOW (HU3UKH, DJIIEKTpUYECTBA U MarHeTH3Ma, OITHKH,
CTEMATBHBIX BOIIPOCOB aTOMHOM U SIIEPHOH (PH3HKH;

— npuoOpeTeHre  yMEHHUs  HCIIOJIb30BaThb  3aKOHBI  (PU3MKH AN pelIeHUus
€CTECTBEHHOHAYYHBIX M TEXHUUECKUX 3aJ1ay;

— MpUOOpEeTeHHE HABBIKOB IIOMCKA JOMOJHUTEIbHOW HHQPOpPMAIMH MO MEXaHUKH,
MOJICKYJISIPHOM (DU3HMKH, SIIEKTPHYECTBA W MArHETU3Ma, OITHKH, CIEIHaIbHBIX BOMPOCOB
aTOMHOM U A/IepHON (PU3UKH, CBA3aHHOMN C UX UCTOPUEH U COBPEMEHHBIMU JOCTHKCHUSIMH.

1.3 MecTo AMCUUILIHHBI (MOYJIs) B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbI

JucuumnuHa «OO0muid Gusnueckuil MpakTUKyM» OTHOCUTCS K BapUaTUBHOM YacTH
bnoka 1 monyns «O61mas ¢puzuka» yueOHOro MniaHa.

1.4  IlepeuyeHb IVIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO AUCHUILINHE (MOAY.II0),
COOTHECEHHBIX C INIAHMPYEMbIMH Pe3yJIbTATAMH 0CBOECHHS 00pa30BaTeIbHOI POrpaMMbl

W3yuenne pnaHHOM yueOHOM JUCHMIUIMHBI HampaBieHO Ha (opMupoBaHHE Yy
00yyaromuxcst CIeayOUMX KOMIIETEHIINI:

No HNunexc Conepxxanue B pe3ynbTare uzyueHus yueOHOM JUCIIATIIHBI
Ly, | KOMIET KOMIIETEHIIMH oOyJatoruecs JOIHKHBI
€HIINU (wm e€ gacTn) 3HATh YMeETh BJIAAETh

1 |OIIK-1 | cmocobHOCTBIO MAaTE€MAaTHKY U IIPUMEHSTH Ha CITOCOOHOCTBIO K
HCII0JIL30BAaTh B €CTECTBEHHBIE MIPaKTHKE 0a30BbIC | OBJAJICHUIO
npohecCHOHANTBHON HayKu, UX 3HAHUS B 00JIaCTH 0a30BBIMU
JIeSITeJIbHOCTY 0a30BbIE | MCIIOJb30BAHUIO B MaTeMaTHUKU U 3HAHUSIMU B
€CTEeCTBEHHOHAYYHbIE po(ecCHOHaIbHON | €CTECTBEHHBIX HAaYK, | 00JIACTH
3HAHUS, BKIIIOYas JIeSITEJIbHOCTH HMX MCIIOJIB30BAHUIO | MaTEMAaTUKU U
3HaHUS O IPEeIMETE U B €CTECTBCHHBIX
00BeKTaX U3ydeHUs, npodeccnoHanbHON | HAayK, UX
METOoAaX MCCIIeIOBaHNUs, JIeSITEJIbHOCTH HCII0JIb30BAHUIO
COBPEMEHHBIX B
KOHIICTIIUSX, po(ecCUOHAIBH
JIOCTHOKEHHMSIX U OH JIeSATEeIbHOCTHU
OTPaHUYECHHSIX
©CTECTBEHHBIX HAYK




Ne Wunexc Copnepxanue B pesynbrare usyueHus yaeOHON JUCHUTLITHHBI
l'[.le. KOMIICT KOMIICTCHIINHU 06yanomHec;1 JOJIKHBI
E€HUUU (wm e€ gactn) 3HATh yYMeTh BJIA/IETH
2. |OIIK-9 | cmocoGHOCTBIO OCHOBHBIE€ METONIBl | PYKOBOJIUTH HaBBIKAMH
IMOJIy4YUTh YIpaBJICHUA Hay4YHbIMH Jquacpa u
OpraHu3alfuOHHO- MaJIbIMH HaYy4YHBIMU | IPOCKTAMHU U PYKOBOAUTECIIA
YIOPABJICHUYECKUE rpyImaMu Hay4JHOU paboToit MaJIbIX HAy4YHBIX
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
IIPUMCHSATH Ha ITPAKTUKE | 1 METOJbI IIPAKTHUKE IIOHUMAaTh
npodeccruoHaIbHBIC SKCILTyaTaluu TIPUHITATIBEL PAOOTHI | TPUHITATIBI
3HaHUs TCOPHUU U COBpCMGHHOﬁ 1 METOAbI pa6OTI)I n
METOJIOB (PH3NIECKUX anmnaparypsl 1 SKCILTyaTalluu METObI
UCCIIEA0BAHUM o0opymoBaHU COBPEMEHHOU 3KCILTyaTaluu
anmnaparypsl 1 COBPEMEHHOMN
000pyAOBaHUS anmnaparypsl 1
000pyIOBaHUs
2 CTpyKTypa H coepKaHMe IUCHUILTHHbBI
2.1  PacnpeneneHue TPyA0EMKOCTH TUCHUILIAHBI 10 BHIaM padoT
OOrmiass TpymoéMKOCTh TUCHUIUTMHBI cocTaBiasier 15 3au.en. (540 wacoB), wux
pacrpeenieHue 1Mo BugaM paboT MpeICTaBlIeHO B TaOIHIIE:
CemecTtpbl
N Bceero
Bun yuebnoit paboTbl 4ACOB (dacor)
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 (CEMUHAPHI,
MPAKTUYECKHE 3aHITHS) i i i i i i
HNuas konTakTHasi padora:
KoHTponb caMocTosTeNnbHON paboThI 20 4 4 4 4 4
(KCP)
[Ipomexyrounas attectanus (KP) 1 0,2 0,2 0,2 0,2 0,2
CamocrositesibHas padoTa, B TOM
yucJe:
[ToaroroBka Kk 3amuTe J1a00paTOPHBIX 167 31.8 31.8 318 | 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
pabora
3a4. efl. 15 3 3 3 3 3




2.2  CTpyKTypa THCHHIINH

PacnipenencHue BUIOB y4eOHON paObOTHI M UX TPYAOSMKOCTH I10 pa3jeiaM JUCIUTUIAHBL.
Pasnenbl aucuuIuinHel (MexaHuKa), u3ydaeMbie B 1 cemectpe (0 cmyoenmos ODO):

KomnngectBo yacos
Ne| HaumenoBanwue pasienoB (TeM) Aymuropras Breaymuropras
Bcero pabora pabota
JI I13 JIP CPC
1 2 3 4 5 6 7
N3mepenne mIoTHOCTH MaJIbIX Tell
1| npaBWIBHON reOMETPUIECKOM 5,6 - - 4 1,6
bopmbI
2 Omnpenenenue CKOPOCTH 3BYKa 3.6 i i 9 16
METOJOM CTOSYEN BOJIHBI
3 Ornpenenenne JIMH KOMETHBIX 5.6 i i 4 1.6
XBOCTOB
OmnpeneneHre MOMEHTa HHEPLIUU
4 TEJI METOJIOM KPYTHIIBHBIX 5,6 - - 4 1,6
KosebaHui
H3mepenne yckopeHus
5 | ¢cBOOOAHOTO IaJICHHS C IIOMOIIBIO 5,6 - - 4 1,6
MaluHbl ATBy1a
6 [IpoBepka 3aK0HA COXpPAHCHUS 5.6 i i 4 16
UMITyJIbCa
OrnpezesieHne CKOPOCTH MoJieTa
7 | TyJaU C IOMOIIBI0 KPYTHIIEHOTO 5,6 - - 4 1,6
0aJNIMCTUYCCKOTO MasSTHHKA
8 Omnpenenenue kodpduimenta 5.6 i i 4 16
TPECHUS KaueHUsI
9 Uccnenoanue K.I1./1. motopa c 5.6 i i 4 1.6
MOMOIIIBIO JIGHTOYHOTO TOPMO3a
10 OO6OpOTHBIN MasITHUK 5,6 - - 4 1,6
Omnpenenenue rmaBHBIX MOMEHTOB
11 WHEPIUHU CTAITBHOTO 5,6 - - 4 1,6
napasuieNienumnena
12 Mastank MakcBenna 5,6 - - 4 1,6
13 MasTtauk O6epbexa 5,6 - - 4 1,6
14 MexaHH4YeCKUH THCTEPE3HC 3,6 - - 2 1,6
15| Omnpenenenue KECTKOCTH IPYKUH | 5,6 - - 4 1,6
16 3aryxarorye KoJieOaHus 5,6 - - 4 1,6
17 3aKoHbI CTOJIKHOBEHUH. [IpoBepka 56 ) ) 4 1.6
3aKOHA COXPAHEHUS UMITYIbCa
18| Omnpenenenne moxyns KOnra 5,6 - - 4 1,6
19 CBs3aHHbBIE KOJICOaHUS 5.6 i i 5 16
JIBYX MasiTHUKOB
20 Ompenenenne KECTKOCTH 3.4 i i 5 14
MPYKUHBI TPAaPUIECKUM CITIOCOOOM




KonuuecTBo yacos
. AynutopHas Bneayauropnas
Ne| HammeHoBaHme pa3zieioB (TeM) Beero pabota paboTa
J 113 JIP CPC
Hmozo no oucyunaune: 103,8 - - 72 31,8

Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIUILTAHBL.
Pasgensl aucuuiuimbel (MoIeKyisgpHas (Gu3uKa), usydaeMbie Bo 2 cemectpe (01 cmydenmos
0D0):.

KonmuectBo yacoB

Ne HaunmenoBanue paznenon Ayauropuas Brieaymuropras
Bcero pabota pabora
J I13 JIP CPC
1 2 3 4 5 6 7
1 W3mepenue armochepHoro 8 ) ) 6 5
JIABJICHUS
2 | OnpeneneHre BIAKHOCTH BO3AyXa 9 - - 6 3
Omnpenenenve ko3 huueHTa
BHYTPCHHETO TPEHHUSI, CPEAHEH
3 | UIMHEI CBOOOIHOIO podera u 10,8 - - 8 2,8
3P PEKTUBHOTO TUAMETPa MOJICKYII
BO3/yXa
4 Ornpezenienre OTHOIICHUS 11 i i 8 3

YACIBbHBIX TCIIOEMKOCTEH

Omnpenenenve ko3 huueHTa
S |BHYTPEHHETO TPEHUS KUIAKOCTH 10 9 - - 6 3
metony Crokca.

N3mepenune Gpuanyeckux

6 9 - - 6 3
XapaKTEPUCTHK BOIBI

7 Omnpenenenue kodpdurmenta 9 ] ) 6 3

MMOBEPXHOCTHOTO HATSHKEHHS BOJIBI
8 | Onpenernenue paanyca Kanmuuspa 11 - - 8 3
Ornpezenenne TeMnepaTypHoro

9 Kod(umeHTa THHESHHOTO 9 - - 6 3
pacuIMpeHus: Meraia

10 Onpenenenne ko3 duimenra 9 ) ) 5 3

TEIUTOTPOBOAHOCTH TBEPIBIX TEIT
1 OnpeneneHue TEI0eMKOCTH 9 ) ) 6 3
MeTaJuia
Hmozo no oucyuniune: 103,8 - - 72 31,8

Pacnipenencuue BUI0B yueOHON pabOThI M UX TPYIOEMKOCTH IO Pa3/ieiiaM IMCIUILIHHBL.
Paszesnsl IUCIUIUINHE (QJIEKTPUYECTBO M MarHETH3M), M3ydaeMble B 3 cemectpe (0
cmyoenmog O@O):.

‘ No ‘ HaunmenoBanue pasznenos (Tem) ‘ KonnuecTBo vacos




AynutopHas BaeaymutopHas
Bcero,  pabota pabota
J |13 | JIP CPC
1 2 3 4] 5 6 7
1 Pa6ora ¢ ocrimtorpagom 7 |- - 5 2
5 N3mepenue 371eKTpUUecKOoro COpOTUBICHHS C 9 | .| - 6 3
MTOMOIIBIO0 MOCTa YUTCTOHA
3 ConpoTHBIICHUE YJIEKTPOJIUTOB 7 |- - 5 2
4 N3mepenne HHIYKTUBHOCTH KaTyIIKH 7 |- - 5) 2
5 W3mepenue 31eKTpuyecKkoil EMKOCTH KOHIEHcaTopa ¢ s | .| . 5 3
nomotibio Mmocta CoTTH
6 N3mepenne MarHUTHON MPOHUIIAEMOCTH TOPa 7 |- - 5) 2
7 ComnpoTHBICHUE METAIIJIOB 7 |- - ) 2
8 W3mepenne GOIbIINX COMPOTUBICHUI 7 | -1 - 5 2
9 MoOIHOCTH B LIENW IEPEMEHHOTO TOKA 7 |- - ) 2
10 | U3mepeHune BONbT-aMIIEPHBIX XapaKTEPUCTUK JUOAOB| 7 | - | - 5) 2
1 H3mepeHne BOIbT-aMIIEPHBIX XapaKTEPUCTHK 78| - - 5 28
TPaH3UCTOPOB
12 N3mepenue ropu3oHTaIbHON COCTaBISIOIIEH 21 5 5
MarHMTHOTO MOJIs 3eMIIH
13 OKBUIIOTEHIIMAIbHBIE TOBEPXHOCTH 7 - - 5 2
14 DJIEMEHTHI JICKTPUUYECKOM 1IeTH 9 - - 6 3
Hmozo no oucyunaune: 103,8| - - 72 31,8

Pacripenienierrie BuI0B y4eOHOM paOOThI M UX TPYJAOEMKOCTH TI0 pa3jeliaM JTACITUTUTHHEL.
Paszesnpl quciUIuIHHbI (ONTHKA), u3y4daeMmsbie B 4 cemectpe (05 cmyodenmos ODO):

KonnyectBo yacoB
HaumenoBanue pasienos AyauTopHas BHeay/HTOpHas
Bcero|  pabota pabora
J| 113 | JIP CPC
1 2 3 14| 5 6 7
1 Onpenenenue nokasaress MpeaoMIIeHNUs TBEPIbIX U 2 0.1 . 4 3
KHUJIKUX ONTHYECKHX CpPesl.
2 N3yuenue 3akoHOB (poTodPdexta 7 |- - 4 3
3 IIposepka 3akoHa Mantoca. M3ydenue BpaleHus 7. . 4 3
TUIOCKOCTH TOJIIpU3alun
4 N3ydenue 3puTenbHO TpyOBbl 1 MUKPOCKOTIA 6 | -| - 4 2
5 OmnpeneneHne KOHLIEHTPAIMK PacTBOpa 6 |- - 4 5
HOJISIPUMETPOM
6 W3ydenue siBneHus qudpakuuu 7 |- - 4 3
7 HccneqoBanue ONTHYECKUX CUCTEM 6,8 | - - 4 2,8
8 Crnextpoporomerp ®PM-56. Ontudeckue 6 |- - 4 9
XapaKTEPUCTHKHU CTEKOJT
9 IIposepka 3akoHa bprocrepa 7 |- - 4 3




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

11 OnpezneneHne MPETOMIIIONIETO yriia OUTTPU3MBI 6 | .| - 4 2
O@penens

12 | HccnenoBanue MorpemHoCTe ONTHYECKUX cucteM | 6 | - | - 4 2

13 [IpoBepka 3akona JlamGepTa 7T |- - 4 3

14 Onpenenenue paanyca KpUBU3HBI JIMH3BI C TOMOIIBIO 6 || - 4 5

kosery Herotona

15 CpaBHenune nu(pakMOHHOTO U JUCTIEPCUOHHOTO 2 1] 4 3
CIIEKTPOB

16 N3meHneHne ckopocTH cBeTa 6 | -] - 4 2

Hmozo no oucuyuniune: 103,8 - 64 39,8

Pacnipenencnre BUI0B yueOHOM pabOThI M X TPYIOEMKOCTH IO Pa3/ieiiaM AMCIUILIHHBL.
Paznensl muctuiivHb (CrienaabHble BOIPOCHI aTOMHOW M SAepHON (DU3MKH), U3ydaeMble B 5
cemectpe (051 cmyoenmos ODO).

KonmuectBo yacoB

Ne HaumenoBanue pa3zaenos (Tem) Ayauropaas BHeay HTOpHa:
Bcero|  pabora paborta
J |13 | JIP CPC

1 2 3 4] 5 6 7

1 OmnpeneneHne OTHOILCHHUS 3apsAa 3JICKTPOHA K €To s | .| - 5 3

Macce METOJIOM MarHeTpoHa
2 | Aromusie mogemu k. Tomcona u D. Pezepdopaa 6 | -| - 4 2
3 OnbiT @panka u ['epia 7T |- - 5 2
4 N3yuenue cepuanbHbIX 3aKOHOMEPHOCTEH B CIIEKTpe T 5 5
aToma BOJIOpo/ia

5 CrnexTp aroma Bogopoaa. Atom bopa 7 |- - 5 2

6 W3yueHne cuekTpa aroMa HaTpHs 7 |- - 5 2

7 N3ydeHne HEOH-TEIMEBOTO Jlazepa 78 | - | - 5 2,8
8 | IlorpemrHoCTH TIpH SACPHO-PUIUIECKUX U3MEPEHUsIX | 6 | - | - 4 2
9 N3y4eHne ra3opa3psiHOTO CUETYHKA 6 | -| - 4 2
10 N3yueHnne CHUHTUIUISILIMOHHOTO JIETEKTOpa 7 - - 5 2
11 OmnpeneneHne akTMBHOCTH HCTOYHUKA 7 |- - 5 2
12 W3ydenne CIMHTHIUIAIIUOHHOTO TaMMa- 7 0] 5 5

CTIIEKTPOMETpa
13 Wzydenue pacrpocTpaHeHus OeTa-u31yuyeHHs B 711 . 5 5
HEKOTOPBIX MaTepHajax U B BO3IyXe
14 W3yueHne yrioBoro pacnpevneneﬁm KOCMHYECKHX T 5 )
Tyqen
15 Jlo3uMeTpruYeCcKUE BETUUMHBI U UX U3MEPEHUS 7 5 2
Hmozo no oucyunaune: 103,8| - - 72 31,8

2.3 ConeprxaHue pa3/1e10B TUCHUILIUHBI
2.3.1 3auATHA JEeKIMOHHOI0 TUIIA




3aHsTHS JEKIMOHHOTO THIIA - HE MIPEyCMOTPEHBI.

2.3.2 3aHATHA CEMHHAPCKOI0 THUIA

3aHATHuA CEMHUHAPCKOI'0 TUIla - HE IPEAYCMOTPECHBI.

2.3.3 JlabopaTopHble 3aHATHSA

HaumeHnoBaHMe pa3aeiioB TUCHUILIMHBI (MEXaHHKA), n3ydaeMbiXx B 1 cemectpe (075

cmyoenmog ODO):.
Ne
Ne dopma
/ paszznena Haumenosanue nabopaTopHbIX paboT TEKYILEro
n/m
JUCIUTIAHBI KOHTPOJIS
1 2 3 4
Jlunamuka N3mepenne yckopeHus CBOOOIHOTO TMaieHUs C Otyer u 3anuTa
1 MaTepuanbHOU HOMOLIBIO MAIIMHBI ATBY/IA. nabopatopHoit
TOYKHU OOGOpOTHBIN MasATHUK. paboThI
Uccnenosanue K.II.JI. Motopa ¢ mnomolbo
JICHTOYHOI'O TOpMO3a. Otyer u 3aluTa
2 | 3akonsl coxpanenus | [IpoBepka 3akoHa COXpaHEHUS UMITYIIbCA. nabopatopHoit
3akoHbl  cronkHOBeHHH. [IpoBepka  3akoHa paboThI
COXPaHEHUS UMITYJIbCa.
OmpeneneHue TIaBHBIX MOMEHTOB  HHEPLHUHU
OTueT ¥ 3aImura
HGI/IHepIII/IaJII)HI)Ie CTAJIbHOI'O IMapalICIICITUIICA. .
4 nabopaTopHOH
cucteMmbl otcuera | MasTHuUK MakcBenna.
paboTsl
Mastauk O6epOeka.
Kunemaruka Onpenenenue ckopocT mojera nyau ¢ | OT4er u 3ammTa
5 abCOJIIOTHO MOMOIIBI0  KPYTHJIBHOTO  OaUTMCTUYECKOTO | JabopaTopHOit
TBEP/Oro Tena MasiTHUKA. paboThI
Junamuka Otuer u 3ammTa
OrnpesienieHe MOMEHTOB HHEPIIMH TBEPJIBIX TEII C .
6 abCOIIOTHO . nabopaTopHOi
TTOMOIIbIO KPYTHIIBHBIX KOJIEOAHUMN.
TBEpJOTO Tea paboThl
N3mepenue mIOTHOCTH MaiblX TeN MPAaBUIBLHOU
reOMEeTPUUECKO (OPMBI.
Omnpenenenue JIMH KOMETHBIX XBOCTOB.
OcHoBbl Mexanukyu | Onperernenne ko3 GuinenTa TpeHNs: KaueHHL. Ort4eT u 3amura
7 nedopMupyeMbix | MexaHHYeCKU THCTEPE3uC. nmabopaTopHOH
eI Omnpenenenne KECTKOCTU MPYKHH. paboTsI
Onpenenenne monyis FOnra.
Onpenenenue KECTKOCTU PY>KUHBI
rpaduyecKuM crocodoom.
.. | OTuer u 3amura
Onpenenenne CKOPOCTH 3ByKa METOJOM CTOsSUEH .
8 | Konebanus u BOTHBI nabopaTopHOI
BOJTHBI.
paboTbI




3aryxaromue KoieoaHusl.

Css13aHHbIe KOJIeOaHUs JABYX MAassTHHUKOB.

HanmenoBanue pa3fenoB AMCUUIUIMHBI (MOJICKYJISIpHAs (PU3UKA), U3y4aeMbIX BO 2
cemectpe (051 cmyoenmos ODO):.

Ne

Haumenosanue
pasnena

HaumeHoBanue 1a00paTOpHBIX padoT

®dopma
TEKYILEro
KOHTPOJIA

2

3

4

Uneanpubii
ras

Ornpenenenue YHUBEPCAIBHON ra3oBoi
nocrosinHol. [IpoBepka 3akona boitns-Mapuotra.
Onpenenenre HEM3BECTHOTO 0OBEMA COCY .
H3mepenne aTMoCchEepHOTo AaBIICHUS.
Omnpenencuaue aTMochepHOro JIABJICHHSI,
ucnone3ys 3akoH boiing-Mapuorra wu  U-
00pa3Hyro TpyoKy.

OrnpezeneHne BIaXHOCTH BO3AyXa.

OmnpeneneHyue BIaKHOCTH BO3/1yXa B KOMHATe,
M3MeEpsisl 1aBJICHHE HACBIIIEHHOrO Napa.

Otyer u 3amuTa
nmabopaTopHOH
paboTsl

SBneHusa
IepeHoca
B rasax

Omnpenenenne TeIUIONPOBOJHOCTH BO3LyXa.
Onpenenenve  kodp¢uIMEHTa  BHYTPEHHETO
TPEeHMsI, CPEAHEN JUIMHBI CBOOOAHOIrO mpolera u
3 PEKTUBHOIO 1UaMeTpa MOJIEKYJI BO3/1yXa.
Omnpeznenenre napaMeTpoB MOJICKYJI, BXOASAIINX B
COCTaB BO3ayxa, ucnonb3ys QGopmyny Ilyaseitns
JUIL  T[pollecca TPOXOXKICHUS BO3AyXa 4epes
TOHKMH KaWJUISP.

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

WN3yuenne naMuUHapHOIO M
TEYEHUs raza.

TypOyJI€HTHOTO

Otyer u 3anuTa
nabopaTopHOi
paboThI

TepmoauHamuka

Ornpenenenue
TEIUIOEMKOCTEN.
Ormpenenenne ToKazaTesst aguadaTbl METOJIOM
Knemana-/Iezopma.

Ornpenenenne nokasaresst aauadaThl MO0 CKOPOCTH
3BYKa MPH Pa3HbIX TeMIepaTypax.

Onpenenenue TeMIepaTypHOro Ko3(Quienra
JABJICHHUS. Haxoxnenue MOIIIHOCTH,
TEIUIOEMKOCTHU u KITA HarpeBarens.
OrnpeeneHne TEI0eMKOCTH BOIBI.

OTHOIICHUA YACIBbHBIX

Otyer u 3anuTa
nabopaTopHOI
paboTsl

PeanbHbie razsl,
KUJAKOCTH U
TBEPJBIE TEJIA
PeanbHbIe Ta3bl,
JKUJAKOCTH U
TBEP/bIC TENA

Onpenenenve  Kodp@UIMEHTa  BHYTPEHHETO
TpeHHUs KUAKOCTU 1o MeToy CTokca.
Beruucnenue korgpuirieHTa BHyTPEHHETO TPEHUS
TIIMIEpUHA, U3MEpPSst CKOPOCTh TAaJeHHs B HEM
CBUHIIOBOTO IIApHUKa.

W3mepenne ¢Gu3NUECKUX XapaKTEPUCTUK BOJIBI
Haxoxxnenue ynenbHOM TemIoThl  MCHApEeHHUs
BOJIBI.

W3mepenue (GU3NUECKUX XapaKTEPUCTHK BOJIBL.
HccnenoBanue MOBEpXHOCTHOTO HATSDKEHUS U

Ortuer u 3anuTa
nabopaTopHOi
paboTsl
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BSI3KOCTH BOJIbI B TMATIA30HE TEMIIEPATYP.
Onpenenenne Kod(pPUIMEHTa MMOBEPXHOCTHOTO
HATSDKEHUS BOIBI.

Onpeneneare KOIPPUIMEHTa TTOBEPXHOCTHOTO
HATSDKEHHSI BOJBI METOJIaMH OTphIBa KaIUTM U
IIPOBOJIOYHOM IETIIH.

Onpezaenenue paanyca Karuuisipa.

Onpenenenue panuyca Karuuisipa c
ucrnonbp3oBanueM  gopmynsr  I[lyaseins — ans
MPOTEKAHUS KHUIKOCTH 110 KalHUISIPY.
OnpezneneHue TeMmrepaTypHoro kol duimeHra
JIMHEHHOTO PaCIIMPEHUs MeTalIa.

Ornpenenenue koddurmenta JIUHEWHOTO
pacuiMpeHus  aJllOMHHHEBOrO,  MEIHOTO  H
JKEJIE3HOTO CTEp)KHEH B Juamna3oHe TeMIepaTyp
20-100 °C.

Onpenencare KO3PPUIMCHTA TEILIOMPOBOTHOCTH
TBEPJIBIX TEJI.

Onpenencare KO3PPUIMCHTA TEILIOMPOBOTHOCTH
OpPraHUYeCKOTO CTEKJIa METOJOM CpaBHEHUS C
ATAJIOHHBIM 00pa3IoM U3 Y00HUTA.

CBoiicTBa TBEpOro Tela.

()HpeneneHHe TCIINIIOEMKOCTH )51 TCIIJIOTHI
IIJ1aBJCHHA METalJ1a.

OnpeneneHHe TCIINIOEMKOCTH METaJljia.
()npeneneHHe YECHLHOﬁ TCIIIIOCMKOCTHU
AJIFOMHHUA u Keiac3a KaJIOpUMCTPUUCCKUM
MCTOAOM.

CBoiicTBa TBEpAOTO TENA.
Ornpenenenre TEMIONPOBOJIHOCTH METAIIOB U

JUDJICKTPHUKOB.

HanmeHnoBanue pa3zienoB TUCHUIUIMHBI (JIEKTPHUECTBO U MarHETH3M), U3y4aeMbIX B 3
cemectpe (051 cmyoenmos ODO).

®opma
Hanmenosanue
No HaumenoBanwue nabopaTopHbIX paboT TEKYIIETro
paznena (TeMbl)
KOHTPOJIS
1 2 3 4
OtyeT u 3ammTa
Pabota ¢ ocimuiorpagom. .
1 DIIEKTPOCTATUKA nabopaTtopHoi
DKBUIMOTEHIIUAIILHBIE TTOBEPXHOCTH.
paboThI
. Otuer u 3amura
[TocTosiHHBII ComnpoTHBIEHUE METAILIIOB. .
2 . . nabopaTopHOUH
aNeKTpudeckuii Tok |M3MepeHne O0NbIINX COMPOTHUBICHUN.
paboThI
CranunonapHoe . . |OTuer u 3amura
N3mepenne  TrOpH3OHTAIBHOW  COCTABIISIFOIICH .
3 | MarHuMTHOE MOJjIe B naboparopHoit
MarHUTHOTO TOJIsT 3EMJIH.
BAKyyMe€ paboThI
OTuer # 3ammTa
DneKTpOMarHuTHasI .
4 N3mepenne NHIYKTUBHOCTH KaTyIIKH. nmabopaTtopHoit
WHTYKITHS
paboThI
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DNeKTpUuYecKoe mosie Otyer u 3amuTa
W3MepeHne IeKTpUYECKOr0 CONPOTUBIIEHNUS C .
5 B BEIIICCTBE. nabopaTtopHoi
IIOMOILBI0 MOCTA Y UTCTOHA.
JusnexTpuku paboTsI
MarnuTHoe nojie B Otyer u 3ammra
6 BELIECTBE. W3mepeHne MarHUTHON POHUIIAEMOCTH TOPA. nabopatopHoit
Maruetuku paboThI
DNeKTpOMarHuTHbIC
Otuer u 3ammuTa
KoJIeOaHusI. ConpoTUBIEHUE SJIEKTPOJIUTOB. .
7 . n1abopaTopHOii
IlepeMeHHBIN MoOIIHOCTB B LIeNU IEPEMEHHOTO TOKA. 5
. aboThI
ANEKTPUUYECKUHN TOK P
YpaBHeHus
. . OrtueT U 3amuTa
Makcsena. H3mepenue UIEKTPUUECKON éMKoCTU .
8 1a00paTopHOK
DJIEKTPOMAarHUTHBIE |KOHAEHCATOpa C MOMOILIBI0 MocTa COTTH. 5
aboThI
BOJIHBI P
H3mepeHnne  BONbT-aMIEPHBIX  XapaKTEPUCTUK
[Ipupona Hocureneit |nuoa0B. Otuer u 3amura
9 | rtoka. KonraktHble |M3MepeHHe  BOJIBT-aMIEPHBIX  XapaKTEPHCTHK| J1JaOOpaTOpHON
SIBJICHUS TPaH3UCTOPOB. paboThI
DNEeMEHTBI 3JIEKTPUUYECKOH LIeTH.
HaumMeHnoBaHue pa3zesnoB AMCIMIUIMHBL (ONTHKA), U3y4aeMbix B 4 cemectpe (0
cmyoenmog ODO):.
dopma
HaumenoBanue
No HanmenoBanue mabopaToOpHBIX paboT TEKYIIETO
paszzena
KOHTPOJIS
1 2 3 4
IIpoBepka 3akona Maimoca. 3yduenue BpaieHust
IJIOCKOCTH MOJSIPU3ALIHH. Otuer u 3ammra
1 | Iomspusanus ceera |OnpeaeneHue KOHILICHTPaL1 pacTBOpa| 1ab0paTOpPHOI
HOJIIPUMETPOM. paboThI
IIposepka 3akoHa bprocrepa.
Onpeznenenye MpeaoMIISIOIIEro yria OUIpru3Mbl
Otyer u 3ammuTa
Wntepdpepennus |Dpenens. .
2 n1abopaTopHOit
cBeTa Onpenenenue panumyca KpHUBHM3HBI JIMH3BL C 5
a0O0TBI
nomouipto kosen Herorona. P
W3y4eHne 3aKOHOB TEIIOBOTO U3JIYy4YECHHUS. Otuer u 3ammra
3 | KBanroBas ontuka |M3ydenue 3akoHoB portoaddekra. n1abopaTopHOt
H3MeHeHne CKOpoCTH CBETA. paboThI
N3ydenue siBneHus Audpakuuu. Otyer u 3ammra
4 | Judpakuus ceera |CpaBHeHHE AU(PAKIMOHHOTO W JUCTIEPCHOHHOTO| J1a00PaTOPHOM
CIIEKTPOB. paboThI
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Omnpenenenue mokasaresisi MPeIoMIeHHs TBEPABIX
Y )KUJIKUX ONTUYECKUX Cpel.

Otuer 1 3ammmra

5 ['eomerpuueckas |M3ydyeHue 3puTEIbHOM TPYObl U MHKPOCKOTIA. na6opaTopHoii
OITHKA HccnenoBaHue ONTUYECKUX CHCTEM.
HccnenoBanue  MOTPEIIHOCTEH  ONTHYECKHX pagors
CHCTEM.
CpaBHeHre TUQPPAKIUOHHOTO M AMCIIEPCUOHHOTO
CIIEKTPOB. Otuer u 3ammurTa
6 Hucnepcus ceera |CriekTpooToOMeTp OM-56. Ontnyeckue| nabopaTopHOI
XapaKTePUCTUKH CTEKOJI. paboThI

ITpoBepka 3akona JlambGepra.

HaumenoBanue pa3fesioB AUCUMILIMHEI (CIEIMATIbHBIE BOIIPOCHl aTOMHOM U SAEPHOM
busmkK), n3ydaeMbix B 5 cemectpe (0 cmyodenmos ODO):

HaumenoBanue Mdopma TeKyIero
Ne Copepxanue pazzaena
pasnena KOHTPOJIS
OTueT U 3aIIUTa
1 BBenenue B Ornpenenenre OTHOIICHUS 3aps/ia SJIEKTPOHA K €ro 1a6opaTopHOf
aTOMH W3UKY |Macce METOJOM MarHeTpoHa.
yod Y A p paboThl
[TnanerapHas Otuer u 3amuTa
p Aromusie monenmu k. Tomcona u D. Pesepdopra. HuTT
2 MOJIeTb aTOMa nabopatopHOi
OneiT @panka u ['epna.
Pesephopna—bopa paboThI
YpaBHeHust .
lpequHrena i W3ydyeHue cepuallbHbIX 3akoHOMepHocTel  B| OTYeT u 3ammuTa
3 peal p CIIEKTpe aToMa BOJIOPO/a. nabopaTopHOI
KBaHTOBAs TEOPHs
CrnekTtp atoma Bosopoaa. Atom bopa. paboThI
aToMa BOJIOpo/ia
Otyer u 3anuTa
MHOTr031€eKTpOHHbIE .
4 ATOMBL W3ydeHue crieKkTpa aTomMa HaTpHsl. nabopaTtopHoOi
palboThI
Onrtuueckue Otyer u 3anuTa
5 KBaHTOBBIC W3yyeHnue HEOH-TENMEBOTO JIa3epa. n1abopaTopHOM
TE€HEepPaTOPhI paboThI
Otyer u 3anuTa
6 | PagmoaktuBHOCTH |OmnpeneneHue aKTUBHOCTH UCTOYHHKA. nabopaTtopHoi
palboThI
Bianmoyeiictue |[H1OTPEIIHOCTH npu SAIEPHO-(PU3NIECKUX R
SAACPHOIO HU3MCPCHUSAX. 1 o
7 nabopaTopHOI
M3ITYYCHUS C W3ydeHue ra3opa3psaAHOro CUETYHKA. paBoTE!
BCIICCTBOM N3ydenne CUMHTUIUTALIMOHHOTO JETEKTOPA.
N3yuenue CHUHTHUISIITHOHHOTO ramma-
OKCIEPUMEHTHI B Otyer U 3ammTa
CIIEKTpOMETpA. .
8 (hu3HKE BBICOKUX nabopatopHoit
SHepruit W3ydyenue pacrpocTpaHeHus OeTa-u3lydyeHus B paBOTHI
HEKOTOPBIX MaTepUaliaXx U B BO3IyXE.
CoBpeMeHHbIE
actpouznueckue
N3yuenune yrimoBoro pacnpeneneHuss KocMudeckux | OT4er u 3ammra
MIPEICTABICHHUS. N "
9 JTy4Yen. nabopatopHoit
OTKpBITHIE BOMTPOCHI
Jlo3uMeTprudecKkre BETUINHBI U UX U3MEPEHUSI. paboTsl

¢bu3uKH spa u
YaCTHULL
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2.3.4 IlpumepHasi TeMaTHKA KypPCOBBIX padoT (IPOEKTOB)
KypcoBsie paboThI HE IPEAYCMOTPEHBI.

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

[Tepeuensb yueOHO-METOANIECKOTO OOSCIICUCHUS JUCITUILITUHBI

Ne Buxg CPC o
IO BBITIOJIHEHUIO CAMOCTOSITEIILHON paObOTHI

[TpopaboTtka .
1 | reopermeckoro Mertoanyeckie pPEKOMEHIAIMM [0 OPTraHM3alUU CaMOCTOATEIbHON
pabotsl ctynentoB, ®I'BOY BO «Ky6I'Y», 2012. - 33 c.
marepuasia
1. bymenesa FO.M. Kak npaBunbHO Hanmucath pedepar, KypcoByIO U IH-
IJIOMHYIO paboTel: YdeOHOoe mocobue misg OakamaBpoB [DIEKTPOHHBIN
pecypc]: y4eb. mocobue — DnektpoH. naH. — M.: [lamkoB u K, 2016. —
140 c.
5 Pedbepar https://e.lanbook.com/book/93331.

2. Kyszuenos U.H. Pedepatsl, KypcoBbie U TUTIIOMHBIE paOOTHI.
MeTtoauka moAroToBKH u odopmMiieHUS [DIEKTpOHHBIH pecypc]: yuel.
nocobue — DnekTpoH. naH. — M.: [lamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.

[TogroroBka | Beuterxanunna A.O. JlenoBble U Hay4HblE NMPE3EHTAUUU [ DIEKTPOHHBII
3 npe3eHTaluu | pecypc]: yueOHoe mocobue — DnekTpoH. naH. — M., bepnun: Jlupekrt-
10 TEME Menua, 2016. - 115 c.

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

VY4eOHO-MeTOoIMYeCKHe MaTepualibl JUIsl CaMOCTOSTENbHOW paboThl oOydaromuxcs H3
qHcia MHBAIKM/IOB U JIUL C OTPAaHMYEHHBIMH BO3MOKHOCTSAMU 310poBbs (OB3) mpenocrasistores
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM X 370POBBS M BOCTIPUATHS HHPOPMALINH:

Jlnist mun ¢ HapyIeHUsIMU 3pEeHUS:

—B II€YaTHOM QopMe yBeIMUEHHBIM HIpUPTOM,

— B (popMe 3IIEKTPOHHOT'0 IOKYMEHTA,

[l un ¢ HapyIIeHUs MU CITyXa:

— B IIle4aTHOU opme,

— B (hopMe 37eKTPOHHOTO JJOKYMEHTA.

Jist a1 ¢ HapyIIeHUsIMA OTTOPHO-/IBUTATEIIFHOTO arapara:

— B I1e4aTHoM (opme,

— B (popMe 3JIEKTPOHHOTO JOKYMEHTA,

JlaHHBIN TIepedyeHb MOXKET ObITh KOHKPETU3MPOBAH B 3aBUCUMOCTH OT KOHTHHI€HTA
o0yJaronmxcs.

3 OO6pa3oBaTejibHbIE TEXHOJIOTHH

[Tpu peanuzanuu yueGHOM pabOThI MO OCBOCHHIO AUCHUILIHHBI «O0mumii pusndeckuit
MPAKTUKYM» HCITOJB3YIOTCSI COBPEMEHHBIE 00pa30BaTEIbHbBIC TEXHOIOTHH:

— HH()OPMaITMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH,

— npoOyieMHOe 00y4eHue.

JlaGopaTopHble 3aHATHS TIPOBOJATCS B CHEIMATM3UPOBAHHBIX JIAOOPATOPUAX HA
71a00paTOPHBIX YCTAHOBKAX MHIUBUAYAJIHHO WM TPYIIIAMH CTYJCHTOB U3 2 YEJIOBEK.

O¢pdexkTuBHOCTE y4eOHON JEATETBHOCTH CTYJACHTOB OLIEHUBAeTCs MO O0aJiIbHO-
PEeATHHIOBOM cUCTEMe.
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https://e.lanbook.com/book/93303
http://biblioclub.ru/index.php?page=book_view_red&book_id=446660

B yuebGHOM mpoliecce HCTIONb3YIOTCS CAeAyIONe AKTUBHbIE 1 HHTEePAKTHBHbIE (hop-
MBI TIPOBEACHUS 3aHATHUHA: JUCKYCCHS, TMOUCKOBas Oecenma, TBOpUYeCKHe WMHCTpyMeHTHl TPU3,
pa300p KOHKPETHBIX CUTYyallud, paboTa B MalbIX TPYIIaX.

Jlns aun ¢ orpaHUYEeHHBIMM BO3MOKHOCTSIMU 30POBbSI MIPEAYCMOTPEHA OpPraHHU3alus
KOHCYJIbTAIlMI C UCHOJIb30BAHUEM AJIEKTPOHHOU IMOYTHI.

4 OueHovHbIe CPeACTBA VIS TEKYIIEr0 KOHTPOJISI yCIIeBAeMOCTH U MIPOMEKYTOYHOM
aTTecTanuu
4.1  ®oHJ OLIEHOYHBIX CPEACTB IS NPOBeAeHHS TEKYIero KOHTPOJIs
Mexanuka
1. du3nuecKue BeIMUYUHbI U UX u3MepeHusi. CUCTEMbI €IMHHUII.
2. Onpenenure Npupoay 3ByKa.
3. Urto Takoe BbICOTa 3ByKa?
4. Uro takoe naTepdepeHus u Audpaxius BoiaH?
5. Yo Takoe CTOSTYME BOJIHBI?
6. Kaxkue cuctembl 0TCUETa M CUCTEMBI KOOPIMHAT BbI 3HaeTe?
7 Onucanue JBUXKEHHS MaTepUaTbHOM TOYKM B BEKTOPHONM M KOOPIWHATHOM

dopme. Bekrop mnepemenieHus. CkopocTh. YcKopeHume. PasnmokeHue BEKTOpa TIOJHOTO
YCKOpPEHUSI Ha HOPMaJIbHOE U TaHT€HIIMAIbHOE.

8. Uro Takoe MpoJOJbHBIC W TONEpPEYHbIe BOJHBI, aMIUTUTYAa, (a3a M CKOpOCTh
pacrpocTpaHeHHs BOJIHBI?

9. UTto Takoe BEKTOPHI YIIIOBOM CKOPOCTHU U YIJIOBOI'O YCKOPEHUs?

10.  Yro Takoe MrHOBEHHas OCh BpalleHUs?

11.  Omnpenenute cuny Crokca.

12 Yro takoe 1000BOE CONPOTUBIIEHNUE U NIOIbEMHAs cuia?

13.  Yro Takoe BSI3KOCTb )KUIKOCTHU?

14.  laiite onpeneneHue JaMMHAPHOTO U TYpOYJIEHTHOTO TEUEHHUS.

15.  Yro takoe uucino Pelinonpaca?

16.  CodopmynupyiiTe IpUHLIKI OTHOCUTENbHOCTH [ amues.

17.  IlpuunHa NOCTOSTHCTBA CKOPOCTH CBETA.

18.  Ompenenute ciencTeue U3 npeodpazosanuii Jlopenna.

19.  OTHOCHTENBHOCTH OJHOBpPEMEHHOCTH. JlMMHA IBMKyIIErocs Tenma. Temn Xxona

IBUKYIIMXCA 9acoB. CII0)KEHUE CKOPOCTEN.

20.  Cdopmynupyiite 3axoHbl bepHymu.

21.  CaoiicTBa XHIKOCTEH U ra3oB. 3aKOHBI I'MJIPOCTaTUKU. CTalMOHAPHOE JIBUKEHUE
KHUJIKOCTH. Y paBHEHNE HEPA3PBIBHOCTH.

22.  Cunsl 1 B3auMmojeiicTBus. YeTblpe TUNa B3aMMOJEHCTBUIA M UX CpaBHUTEIbHAs
XapaKTePUCTHKA.

23.  Cdopmynupyiite 3akoHbl HptoTOHA.

24.  Jlebopmamms CIUIONIHBIX cped. YHOpyras W OcCTarodHas jacdopmarius.
KonnyectBeHnHast xapaktepuctuka nedopmanuid. 3akon ['yka, moxyns FOHra. DHeprus ynpyrux
nedopmariuii.

25.  HeuwnepumanbHble  Bpalmarommecs cucTteMbl — koopauHar.  KopuommcoBo
yckoperne. CHITBI HHEPIUK BO BpalaloMIelcsl cucTeMe KoopAuHaT. HenHepumanbHas cucrema
KOOP/IMHAT, CBS3aHHAs C TOBEPXHOCTHIO 3eMIIH.

26.  MowmeHT umiynbca. MOMEHT CHIIBL. Y paBHEHHE MOMEHTOB.

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

28.  2.0mpeneneHue HeWHepUUANbHBIX cucteM. Cuibl uHepuuu. HennepuumanbHbie

CHCTEeMBI, JBIDKYIIMECS MpsMonnHeiHo. HeBecomocTh. ['paBUTAIMOHHAS W WHEPTHAs MAacCChI.
[TpuHIMI SKBUBaJIEHTHOCTH.
29.  3aryxaromue KoieOanwus. JlorapuhMudeckuii TeKpEMEHT 3aTyXaHusl.
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30. Cucrema MatepuanbHbIX TOUEK. MIMITybc cuctemMbl. MOMEHT UMITYJIbCA.

31. Pabora cunbl. Kunetndeckas sueprusi. CunoBoe nosie. Pabota B moTeHIIMATEHOM
ToJie.

32. CroxeHue NepreHIuKyIIpHbIX Koaebanuii. durypsl Jluccaxy.

33.  Bexkropnas nuarpamma. [IpencraBienue kojaebaHuii B KOMIUIEKCHOH GopMme.

34.  Cnoxenue xonebaHuil onHoro HamnpasieHus. buenus.

35. CB43b CHIIBI C TOTEHIHAIBHOM SHepruei. HopMupoBKa MoTeHIMAaIbHON SHEPTUH.
DHeprusi B3auMoJIeUCTBUS.

36.  Maremaruyeckasi CylIHOCTb 3aKOHOB COXPAaHEHHUA. 3aKOHbI COXPAaHEHUSI DHEPTUH,
MMIYJIbCa 1 MOMEHTA UMITYJIbCa B HEPEISTUBUCTCKOM CITydae.

37.  Maremarnueckuii ¥ GU3NUECKUN MAsITHUKH.

38.  OOmme cBeneHHs O KOJICOAHUAX. Y PABHEHUS TAPMOHUYECKUX KOJICOaHUA.
["apMoHHYeCKHit OCHUILISITOP. DHEPTHsI KOJICOaHUH.

39.  CoorHoleHHE MEXAY Maccod M sHeprueid. CBsA3b 3aKOHOB C CHUMMETpHEH
MIPOCTPAHCTBA U BPEMEHHU.

40.  3aKOH BCEMUPHOTO TATOTeHH. | paBUTAIIOHHAst SHeprus. 3akoHbl Kermepa.

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

42.  JIBmkeHue Tena, 3aKperieHHoro B Touke. ['upockomnsl. ['npockonuyeckuit

addexr. [Ipeneccus u HyTanus OCH FTHPOCKOIA.
43.  BpiBenute ypaBHEHHE MeniepcKoro.
44.  BeiBenure ¢popmyny Llnonkosckoro.

45.  OOmue cBeieHUs O PEISITUBUCTCKOM JIBUXKEHUS TeJl MepeMeHHoN Macchl. O01mas
XapaKTepUCTHKA Pa3IMYHbIX BU/IOB PEAKTUBHBIX JIBUraTEIEH.

46.  AHaJOru OCTYNATENbHOTO U BPAIATEIbHOTO JBU)KEHUS.

471. .Kunernueckas 3Heprusi Bpaiaroerocss TBepaoro tena. Pabora u MOIHOCTb BO
BpaIllaTeIbHOM JABH)KEHUU.

48. VYpaBHeHHe IBWKEHMs TBEpaoro rtena. [londarne o TteHzope uHepumu. [naBHbIE
OCH U TJIaBHbIE MOMEHTHI HHEPLIUH.

49.  BremyxneHnsle konebanusi [lepexomnslii pexxuM. AMIDuTynHas U ¢da3zoBas

pe30HaHCHbBIE KpHUBBIE. JJOOPOTHOCTE.
50. Beruncinenne MOMEHTa MHEPLMU OTHOCUTENIbHO ocu. Teopema ['tolirenca — LlIteitnepa

MonekynsipHas puzuka

1. Onumure NpoCTeMIyI0 MOJIENb BELIECTBA — HI€aJIbHBIN Ias3.

2. Kakue ynporenus nenainuch npu BeIBoje OapoMeTpruueckoi GopmMyisl?

3. Kax M0>XHO TpUOIM3UTENBHO OIIECHUTH BHICOTY aTMOC(hephI?

4. OO0mbsacHUTe pU3NUECKUit cMBICH pactipesiesnienus: boabimana.

S. KaxoB ¢u3ndeckuit cMbICT GYHKIIMH pacripeesIeHUs] MOJIEKYII 10 CKOPOCTAM?

6. [TpuBennTe NpuMeps! UCIOIB30BAHUS BaKyyMa B TEXHUYECKMX yCTPONUCTBAX.

1. B uém cymHocTh siBneHui nepenoca? KakoBel OHM U IIPU KAKUX YCIOBHSIX
BO3HUKAIOT?

8. [Touemy nuddy3ust KuaKOCTEH MPOUCXOIUT 3HAUUTEIHHO MEJJICHHEE, YeM
muddy3us razoB?

9. Yro Ha3piBalOT KO3 dunmenToM auddy3uu (BI3KOCTH, TEIUIONPOBOAHOCTH)? OT
KaKUX [apaMeTpPOB OH 3aBUCUT JJIs Ta30B?

10. Kaxk BsI3KOCTh ra30B 3aBUCUT OT TeMIIEPaTyphbl?

11.  Ilouemy Temnoémkocts Cp 60mbie TeroéMroct Cy?

12. YTO0 mpOMCXOHUT C TEMIEpaTypol rasa, €Ciu OH PACIIUPSETCS MPH ITOCTOSTHHOM
naBieHun?

13.  YTo mpoMCXOAMT C TEMIIEPATYpOii ra3a, €ClIi OH PACHIUPSIETCs annadaTHIecKn?

16



14. B gusenbHOM JaBHWTrareiie BO3AYX IOJBEPracTcsi OYeHb CHUIBHOMY M OBICTPOMY
cxatuto. Jjist uero »To menaercs?

15. Kakue KOHCTPYKIMHM «BEUHBIX JIBUraTellei» «CO3JaHbl» IO  3aKOHaM
MOJIEKYJISIpHOU pr3uku?

16.  OOwsicuuTe  pa3nuuue  SKCIEPHUMEHTAIBHBIX  H30TePM M HU30TEPM,
COOTBETCTBYIOLIMX ypaBHEHUIO BaH-nep-Baanbca.

17.  Kakymo XUJKOCTh MOXHO HAJIUTh B CTaKaH BBIIIE €ro Kpaén?

18. Ilowemy y Bcex BEWIECTB IOBEPXHOCTHOE HATXKEHHE YMEHBLIACTCS C
YBEJIMUEHUEM TeMIlepaTyphl?

19.  Kunkwe nekapcTBa 4acTO OTMEPSIIOT KaryIsiMH. SIBIISI€TCS JIM 3TO JOCTATOYHO
TOYHOU Mepoi?

20.  UYro Takoe «OMMETaII» U T/Ie OH MPUMEHSIETCS?

DIEeKTPUYECTBO U MarHeTU3M

1. Onektpuueckoe mnoisie. 3akoH Kynmona, mosneBas TpakToBka 3akoHa Kyrona,
HaIPSHKEHHOCTD JIEKTPUYECKOTO TOJISI, IPUHIUI CYTIEPIIO3ULIUH.

2. [loHsiTHE MOTOKA BEKTOPA HAINPSKEHHOCTH 3JIEKTPOCTATHYECKOro mojis. Teopema
Octporpaackoro — 'aycca. @opmMyaupoBKa U JJOKa3aTEIbCTBO TEOPEMBI.

3. Teopema Octporpaackoro — ['aycca. @opMynupoBKa U IpUMEPHI IPUMEHEHUS K
pacueTy EeKTPOCTATUYECKUX MOJIEH: MIOCKOCTH U 11apa.

4. ITorennuman. IloTeHIMANBHBIA XapaKTep 3JIEKTPOCTATHYECKOrO I10JSA, IOHITHE
MOTEHIIMaJa, Pa3HOCTh IOTEHIHAJIOB.

5. [loTeHuman TOYEUHOro 3apsja, BBIUMCICHUE MOTEHLMANA IS CIy4aeB IOJ,

C03J1aBa€MOI'0 CHCTEMOI TOYCYHBIX 3apAA0B MU IIJIOCKMM KOHACHCATOPOM; CBiA3b MCKIY
HaIIPAKCHHOCTBIO U IIOTCHIHUAJIOM.

6. DnekTpuueckuil numnosnsb. [lone qumosns.

7. DNEKTPUYECKUN JUMOIb BO BHEIIHEM 3JIEKTPUYECKOM IIOJIE.

8. [IpoBogHMKHM B 3jieKTpocTaTHueckoM Imosie. Ilosie BHyTpu M Ha NHOBEPXHOCTH
IIPOBOJHUKA.

9. ONEeKTPOEMKOCTh, KOHJAEHCATOphl, pacueT 3jekTpoeMkocTH. CoenuHeHue
KOHJICHCATOPOB.

10.  DuHeprusi AMEKTPUUECKOTO TOJIS. DHEPTUs 3apsDKEHHOTO TPOBOIHHKA, DHEPTHUS
3apsHKEHHOIO KOHAECHCATOPa, SHEPT U AIEKTPUUYECKOTO TOJIS.

11.  JIupnekTpuku B 3JIEKTpUUYecKOM Tmojie. MonekynsipHas KapTUHA MOJISpU3alUN
IUDJIEKTPUKA, BEJIMYUHBI, XapaKTEPU3YIOLUE MOIAPU3ALMIO TUIIEKTPHKA.

12. [TocrosiHHBI dnekTpuueckuii TOkK. 3akoHbl Oma u  [xoynsa - JleHma B

MHTErpanbHO U tuddepeHanbaoi popmax.

13.  Ilpasuna Kupxroda.

14. MarnuTtHoe mnose TOKOB B BakyyMme. [loHsATHe MarHMTHOro mosis, 3akoH buo -
Capapa - Jlamaca, pacdyeT BEKTOpa MarHUTHOM MHAYKLIUU A1 KOHEYHOIO OTPE3Ka TOKa M
KpYyroBOT'O TOKa.

15. Teopema 0 HLMPKYJSAIMM BEKTOpPa MarHUTHOW HHAYKLMH, BHUXPEBOM XapakTep
MarHMUTHOTO TOJIs, NPUMEHEHUE TEOpPeMbl O IHUPKYISIUM K pacyeTy MarHUTHOTO IOJiS B
COJIEHOW/[IE, BHYTPH MPSIMOTO NIPOBOJHUKA.

16. MarsuTHelii MOMEHT KPYroBOTO TOKa. MAarHuTHBIM AWIMOJb, IIOJIE JIHTIOJNS,
MarHMTHBIN IUII0JIb BO BHEIIIHEM MarHUTHOM IOJIE.

17.  JleiicTBHe MarHUTHOI'O IOJI Ha TOKH U 3apsibl. [[pOBOJHUK B MarHUTHOM IIOJIE,
B3aUMOJICHCTBHE 2-X MPOBOIHUKOB C TOKOM.

18.  Pabota mpu mepeMemeHu MPOBOJAHMKA C TOKOM B MarHMTHOM TIOJIe, paMKa B
MarHMTHOM IOJI€.

19.  Cwuua JlopeHna.
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20.  DnexrpoMarnuTHas uHAyKIWsa. Onbeitel Dapajes, npaBuwio JleHna, hbopmyna s
OJIC »>neKTpOMarHUTHOM MHAYKLMH, TpPaKkTOBKAa MakcBemia SIBIEHUS 3JIEKTPOMATrHUTHOU
UHIYKIHUH.

21. Camounnykumsi. HWunykruBHOCTh, (opmyna miuas  DIJIC  caMOMHIYKIHH,
MCYE3HOBEHHE U YCTAHOBJICHHE TOKA B LIETIH, COepKalleld HHAYKTUBHOCTb.

22. IlepemeHHBI TOK. XapakTEpUCTHKA IEPEMEHHOIO TOKAa, LElb, COJepIKallas
aKTUBHOE COIPOTUBJICHHUE, EMKOCTh U HHAYKTUBHOCTh, PE30HAHC HAMPSIKCHHUI.

23.  MOUIHOCTH B IIETIA IEPEMEHHOTO TOKA.

24.  Dnektpuueckue kosebanus. MaeanpHblid KojaeOaTeIbHBINA KOHTYP.

25. Bonnpl. PacmpoctpaneHue BOJH, ypaBHEHHE IUIOCKON H c(ephdecKkod BOIH,
(hazoBasi CKOPOCTh, BOJTHOBOE ypaBHEHHUE.

26.  DneKTpOMarHWTHbIE BOJHBI. TOK cMelleHus, ypaBHeHHMe MakcBemaa u HX
(bu3nuecKuil CMbICI, BHIBOJ BOJTHOBOTO YpaBHEHHS U3 ypaBHEHUIT MakcBea.

27.  CBoiicTBa 3JEKTPOMATrHUTHBIX BOJH.

28.  MarnuTtHoe moje B BemiectBe. Bekrop HamarHuuuBaHUs. OCHOBHBIE 3aKOHBI
MarHMTHOTI'O T0JI€ B BEILIECTBE.

29.  Ilpupopa 3IeKTPUYECKOTO TOKA B METAJUIAX U MOIYIPOBOJIHUKAX.

30.  DnekTpuyecKue SBICHHS B KOHTAKTaX.

31. TepmoanexkrpuyectBo. ABnenus [lensThe u ToMcoHa.

32.  KonebaHus npy HATMYUH 3aTyXaHHSL.

33.  Pe3oHaHC TOKOB B LI€ITH IEPEMEHHOTO TOKA.

OnTuka

1. B dem 3akirodaercst 3aKOH IMpeIoMIIeHus cBeTa?

2. OT uero  3aBUCHUT  BEJIMYMHA  KaXYyIIErocs  MOJHATUA  HIpPEIMETa,
paccMaTpuBaeMoro uepes3 CTeKI0?

3. Uro Ha3bpIBaeTCA MPENEIbHBIM YIJIOM IIOJIHOIO BHYTPEHHET O OTPaskeHus?

4. Kak 3aBuCHT 1oKa3aresnb NPeIoMICHHS PAcTBOPa OT KOHIICHTPAIHH?

S. Kak ycrpoena 3putenbHas Tpyoa?

6. Yto Ha3bIBAETCS YBEINYEHUEM ONTHUECKON TPyObI?

7. Uto Ha3bIBaeTCs MOJIEM 3pEHUS TPYObI?

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

9. Urto Takoe anepTypHas guadparma?

10.  Yro Takoe yucnoas aneprypa?

11. B uewm 3axrogaeTcst ycinoBue CHHYCOB?

12.  Yem ornuvaercs amoxpoMar OT axpomara’?

13.  KakxoBo ycTpoicTBO OKYJISIPHOTO MUKpOMETpa?

14. B uem coctourt sBnenne unrepdepenuuu ceera?

15.  [aiite onpenenenue nHTEpHEPEHIINN.

16.  Kakwue BOmHBI Ha3bIBalOTCS KorepeHTHHIMH? Kak (dopmynmpyroTcs ycioBHS
KOT'€pEHTHOCTH JABYX BOJIH.

17.  Kak BbluHMcHsS€TCS CyMMapHas WHTEHCHUBHOCTb TIPU HAJOKEHUU JBYX
MOHOXPOMAaTHYECKHUX BOJIH OJJMHAKOBOM YaCTOTBHI, OJIIPU30BAHHBIX B OJJHON MIJIOCKOCTH?

18. Ilpm kakux YCJIOBHSX BO3HHUKAIOT M KaK pACCYMTBIBAIOTCS MIN U Max
WHTEHCUBHOCTH NPH UHTEP(PEPEHIIUH IBYX BOJIH?

19.  Tloctpoiite xox mydeii B cxeme FOHra, paccuntaTh pa3HOCTh X0/ JIy4e U
HIMPUHY UHTEP(HEPEHITUOHHON TOJIOCH.

20.  Iloctpoiite xon nydeit B Ounpuszme PpeHens, BeIBEAUTE (GOPMYIIBI IS pacyera
HIMPUHBI UHTEP(HEPEHITUOHHON TOJIO0CH M1 MAKCUMAJIBHOTO YHciia MHTEP(PEPEHIIMOHHBIX MOJIOC.

21. [TpuBenuTe onTHYECKYIO cxeMy HHTeppepomeTpa MallkeabCOH, 0ObICHUTE

MIPUHLUII €r0 JEHCTBUS.
22.  Jlnst 94ero UCIONIb3yITCS HHTEPPEPOMETPHI?
23. B uem 3akmrogaercs npunnun I'roirenca - @penens?
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24.  Yewm omnmmuaercsa nudpakmuu Openens ot qudpakuun Opaynrodepa?

25.  Kak dopmynupyeTcs ycIOBHE BO3SHHMKHOBEHHUS MAKCUMYMOB U MUHHUMYMOB IPHU
TQpaKIIy CBeTa HA MIeTH?

26.  Kak Bauser mupuHa ey Ha JupakiMOHHYIO KapTUHY?

27. Kak mOCTpOUTh BEKTOPHYIO JMarpaMMy JUIsi OINPENEICHUH  aMIUIATYIIbI
KojeOaHuil B ciiydae AUPPAKINK OT MIeu?

28. Uro mpexacraBmsier coOoil audpakiuoHHAs pemeTka, JaTh ONpeaeiIcHUE

apaMeTpoB,  XapaKTepU3YIOIIUX AU(PAKIHOHHYIO  pemerky?  (MOCTOSHHas, MEepUo,
pasperaronas CHocoOOHOCTb, YITI0Bas U JINHEHHAs JUCTICPCHS).

29.  Kak BeImsiauT nudpaknuoHHAs KapThHA Npu audpaknouud Ha pemerke? [latep
Ka4eCTBEHHOE M KOJMYECTBEHHOE OIHMCaHHUE.

30.  Kakas cBsi3b CylIecTByeT MexXAy nudpakiueid 1 uHTeppepeHen?

31.  Kakoii cBeT Ha3bIBaeTCs IIOCKOIOJSAPU30BAHHBIM?

32. B uéM COCTOWT SIBJICHUE IBOWHOTO JTy4eIPeTOMIICHHUS?

33.  Yto Takoe onTu4eckas och?

34.  Kakwue mI0CKOCTH B KPHCTAJIJIE HA3bIBAIOT TJIABHBIMU?

35.  IloueMy MHTEHCHUBHOCTb CBETA MPONOPLUOHATIbHA KBAJIPATy AMIUIMTY Il BEKTOpa
E?

36.  Kak dopmynupyercs 3akon bprocrepa?

37.  Kakue cymecTByIOT CIIOCOOBI TOTYYEHUS IIOCKOIOISIPU30BAaHHOTO CBETa?

38.  Kakue BemiecTBa Ha3bIBalOTCS ONTUYECKU AKTUBHBIMU?

39. Uem oTmiauuyaeTcs OJUIMNTHYECKH  MOJSPHU30BAaHHBIA CBET OT  JIMHEHHO
HOJIIPU30BAHHOT0?

40.  Kak msroraBnuBaeTcs npuzMa Hukoisis ¥ B 4eM 3aKJII0YaeTcsl NPUHLUI ee
paboTeI?

41.  Kakue marepuasbl IPUMEHSIOTCS ISl U3TOTOBJIEHUS MOJIIPOUI0B?

42,  Kakue KpHCTaJJIbl HA3BIBAIOTCS MOJIOKUTEIBHBIMU, & KAKUE — OTPUIIATEIILHBIME?

43.  Yem oTimyaeTcs cleKTpajabHas CBEeTUMOCTb TeJla OT MHTErpaJIbHON?

44.  Yrto Ha3pIBaeTcs KO3 (PUIIMEHTOM MOTJIOLEHUS Tena?

45.  Kakoe Teno Ha3bIBaeTcss abCOMIOTHO YEPHBIM U KaKoe cepbiM?

46. B uem cytb 3akoHa Kupxroda?

47. W3noxure nepBelid 1 BTOpOM 3aK0HBI BuHa.

48.  Kak ¢popmymupyercs 3akon Ctedana—bombiMana a1 aOCOTOTHO YEPHOTO H
ceporo ten?

49.  Ilpusenute ¢opmyny IlnaHka, OmUCHIBAIOIIYIO M3JIydyeHHE aOCOJIOTHO YEPHOTO
Tena.

50.  Kakwue 3aKkoHBI MOT'YT OBITh IOJIO)KEHBl B OCHOBY OECKOHTAKTHOI'O H3MEPEHUS
TemmepaTypsl Ten?

51.  Yro Takoe sipkocTh Tena? Kak cBA3aHbI SPKOCTh U CBETUMOCTH?

52.  Kakue Tena Ha3bpIBatoTCs TamObepToBckuMu? Kak 3Byunt 3akoH Jlambepra?

53. B uém 3aximouaercss sBIeHHWE BHyTpeHHero ¢orodddekra? B kakmx
(OTONPUEMHUKAX OHO UCTIONIb3YeTCS.

54. B uyem 3akirovaeTtcs siBJ€HUE BEHTUIHLHOTO (hoTodhdexra?

55.  KakoBa cyTb 3ak0HOB (oTodpPexra?

56.  Kak ¢popmymnupyercst ypaBHeHue DifHIITEHHA U1t PoTodhdekra?

57. Urto Ha3pIBaeTCs pabOTOM BBIXO/Ia DJIEKTPOHA M3 MeTayia?

58. U3 Kakux y4acTKOB COCTOHT BOJIbTAMIIEpHasl XapaKTEPHCTHKAa BaKyyMHOTO
¢dotornemenTa?

59.  Uro noHMMaIOT 10T KpacHOU rpanuiei hotorddexra?

60.  YrTo mOHMMAIOT MO/ TEPMUHOM 33/I€P’KUBAIOIIIEE HANPsKEHUE?

CriennanbHbIe BOPOCH aTOMHOM U SIZIEPHOM PU3UKH
1. KakoB ¢usndecknii cMbich uncen M u N B 06001eHHol hopmyne baasmepa?
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2. KakoBbI 1JTMHBI BOJIH CAMBIX KOPOTKOBOJIHOBOW M JIJTMHHOBOJIHOBOW JIMHUI CepUU

3. KakoBa qyiHa BOJIHBI, COOTBETCTBYIOMIAs IrpaHulle cepun baibmepa?

4, KakoBa yactora roysioBHo# iuHuu cepuu Jlaimana?

5. ATOMBI BOIOPOJA HaXOIATCS B COCTOSIHUM ¢ N = 5. CKOJIBKO JUHUI COIEPKUT €T0
CIIEKTp U3JIydyeHus?

6. B uem cocTouT cyTh KOMOMHAIIMOHHOTO pUHLIMIIA PuTHa?

7. Hcnonb3ysi KOMOMHAIIMOHHBIN MPUHITUT, TTOKAXKUTE HA OJTHOM U3 MPUMEPOB, KaK
MO>KHO MOJYYUTh YaCTOTY JUIsl BTOPOU JJIMHHOBOJIHOBOM JinHUU cepuu [lamiena.

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

9. [Touemy wmogen» atoma Pesepdopma HecoBMecTMMa C IPEICTaBICHUSMU
KJIaCCUYECKON (PU3UKHU?

10.  Pazwscaure cMmbicn mnoctynatoB bopa. Kak ¢ ux mnomompo 00BICHUTH
JMHENYaThIi CIIEKTp aToMa Bojopoaa?

11.  HUcxonsa u3 teopuu bopa, ompenenute CKOpPOCTh ABMKEHHS 3JEKTPOHA Ha
MIPOU3BOJILHOM YHEPTETUYECKOM YPOBHE.

12. Omnpepenute MakCHUMalbHYIO JJIHUHY BOJHBI CBETA, MPU KOTOPOH BO3MOXKHA
MOHM3ALUS aTOMa BOJIOPO/Ia, HAXOISIIEroCsi B OCHOBHOM COCTOSIHUH.

13.  Kakyro sHepruto (B 3B) gomken umers GoTOH, 4TOOBI IEPEBECTH aTOM BOAOPOA

13 OCHOBHOT'O COCTOSIHUS B COCTOSIHHE ¢ N = 57
14.  CpaBuure nepBblii 60POBCKHI pajnyc Ul aToMa Bogopoa u juist He™.

15. B yem 3akirodaroTcsi IpOTUBOPEUNs U HEIOCTATKH Teopuu atoMa bopa?

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

17. Kakue ocHOBHBIE BBIBOJBI MOXKHO CH€JIaTh HAa OCHOBAaHWHU OMNBITOB DpaHkKa
I'epma?

18.  Ilpum KakoM YCKOpSIOIIEM IOTeHIHalIe OyaeT HaOMI0AaTbCs pe3Koe MaJeHue
aHOJIHOTO TOKa B onbiTax ®panka u ['epra, ecinu TpyOKy 3aroJHUTE aTOMAapHBIM BOAOPOIOM?

19.  OOwscHHTE, HA KAKUX YYaCTKaX BOJBTAMIICPHOW XapaKTEPUCTHKH MMEIOT MECTO
YIIpYyrHe U Ha KaKUX — HeyNpyTrue CTOJIKHOBEHHUS HJIEKTPOHOB C aTOMaMH.

20. B uewm 3akiroyaeTcs CTAaTUCTHUYECKAsi HHTEPIPETAIHsI BOJIHOBON (QPYHKITUH?

21.  JIns kakuX YacTHIl cipaBeaanBo ypaBHeHue llpeaunrepa?

22.  llouyemy ypaBuenue llpenuarepa copmymnpoBaHO Kak BOTHOBOE ypaBHEHHE?

23. 3amummMre BpeMEHHOE€ U cTauuMoHapHoe ypaBHeHus Ilpemunrepa u
MIPOAHAIU3UPYHITE UX.

24.  CosepmmTe 1epexo]l OT BpeMeHHOro ypaBHeHus LlIpeauHrepa Kk cralimoHapHOMY.

25.  3anummMre OJHOMEPHOE BPEMEHHOE U CTalMoHapHoe ypaBHeHus Lllpenunrepa u
MIPOAHAIU3UPYHITE UX.

26.  3anummMre BpEMEHHOE U cTallMoHapHoe ypaBHeHus lllpenuHrepa B onepaTopHOi
dhopme 1 MpoaHATH3UPYNUTE UX.

27.  Kakoii BBIBOJI MOXHO CJIeNaTh, CPAaBHUB CTallMOHapHOe ypaBHeHue [llpeannrepa ¢
ypaBHEHHUEM JJ1 COOCTBEHHBIX 3HAYEHUH U COOCTBEHHBIX (YHKIIHI?

28.  Yto MOXHO cka3aTh 00 onepaTopHoit popme ypaBHeHus Llpenunrepa?

29. Kaxkas gactuna siBisercss cBOOOIHON’?

30.  ITokaxkuTe, YTO FHEPrETHUUYECKHM CIIEKTP CBOOOIHO JIBUKYIIEHCS YAaCTHIIBI
SIBIISIETCS HETIPEPHIBHBIM.

31.  Haiinute coOCTBEeHHbIE 3HAYEHHMs HHEPrMM YaCTHIIBI B  OJHOMEPHOMH
«MOTEHIIUAIEHOU sIMe» ¢ OECKOHEYHO BBICOKMMHU «CTEHKAMHI.

32.  KakoBa HaMMeEHbIIIas SHEPTHs YACTULIBI B «ITOTEHIHAIBLHOU SIME» ¢ OECKOHEUHO
BBICOKHMH «CTEHKaMu»?

33.  OO®bscHUTE, TOYEMY HauHU3IIEe COCTOSHUE OCIIIIIATOpA HE MOKET 00J1a1aTh
HYJIEBOU dHEpruei.

34.  Kakumu CBOHCTBaMM MHKPOUYACTHIl OOYCIIOBJIEH TYHHEIbHBIN 3(h(hexT?
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35. 3anummuTe cranuMoHapHoe ypaBHeHue lllpenunrepa myis BoAOPOIONOAOOHOM
cucrembl. [IpuBennTe npuMepsl BOJOPOIONIOTOOHBIX CHCTEM.

36.  Ilouemy Hauboee MOAXOAIIEH KOOPAMHATHON CUCTEMOM Il paCCMOTPEHHSI aTOMa
Bosiopona siBnsiercst cheprueckas? [Ipoanamm3upyiite (Ka4eCTBEHHO) X0 PEIICHHSI CTAIIMOHAPHOTO
ypaBuenus lllpeaunrepa st atoma Bojxopoaa B chepuueckux KoopauHatax. Kakue BBIBOJIBI
CIIEYIOT U3 €r0 peleHus?

37. 3anumuTe COOCTBEHHBIE 3HAUEHUS SHEPrUU DJIEKTPOHA B aTOME BOAOPOJA,
onpenenseMele peuieHueM ypasHeHus lllpenunrepa, n npoananusupyire ux. B yem ortnuuue u
CXO/JICTBO € pe3yjpTataMu Teopun bopa?

38.  Kakwue BenW4MHBI AJIs 3JIEKTPOHA B aTOME OTPE/ICIICHBI, €CIIM N3BECTHBI KBAHTOBBIC
yucman, lu m?

39. Ilouemy KBaHTOBas MEXaHHMKa HE HCIOJB3YET MPEICTaBIIEHUE 00 3JIEKTPOHHBIX
opbutax? UTo xapakTepu3yroT KBaHTOBbIC yrcia N, | u m?

40.  Kakue BenTMYMHBI, XapaKTEPU3YIOIIUE dJIEKTPOH B aTOME BOJIOPOJIA, KBAHTYIOTCS?
3anuiuTe COOTBETCTBYIOUINE (POPMYIIBL.

41.  TlpencraBbTe CHUMBOJHMYECKYIO 3aIllMCh 3JEKTPOHOB B cocTosiHUsX ¢: 1) n = 3, |
=0,1,2;2)n=4,1=2;3)n=2,1=1.

42.  KakoB (u3MUECKUIl CMBICI paclpenesieHus] TUIOTHOCTH 3apsa B AJIEKTPOHHOM
obnaxe?

43.  Cdopmynupyiite mpaBuiaa ordopa s OpOUTATBHOTO U MarHUTHOTO KBAaHTOBBIX
yrcen. Beerna nu onu BemomnHsoTca? Kak MOkeT U3MEHAThCS TJIaBHOE KBAHTOBOE YHUCIIO?

44.  Kakue nepexojpl cooTBETCTBYIOT cepun [lamena? Mcnonb3yiite CHMBOIMYECKYIO
3aMuch COCTOSHUM.

45.  KakoB KBaHTOBO-MEXaHMUYECKHI CMBICI MIEPBOT0 OOPOBCKOTO pajanyca?

46. B uem oTnuume BHIBOJOB KBaHTOBOW MeXaHUKHU U Teopuu bopa ans 1S-coctosHus
3JIEKTPOHA B aTOME BoJ0poJia?

47.  DnexTpoH B aTOME BOJOPOa HaxoIuTcs B IS-coctosHuu. Onpenenute Hauboee
BEPOSTHOE PACCTOSHUE IEKTPOHA OT si/ipa.

48. B uem (usnuyeckuii cMbICI MOCTOSIHHOM paavoakTHBHOrO pacnaga? Kak moxHO

MPUATH K BBIBOJY, YTO PATUOAKTHUBHBIC CBOMCTBA JJIEMEHTa OOYCIOBJICHBI CTPYKTYPOH €ro
anpa? MOXHO NU yKa3aTh, Kakhe sipa M KOTJa paclaayTcs B paaudoaKTHBHOM oOpasiie 3a
paccmarpuBaemoe Bpems? [louemy?

49.  Yro Takoe aKTUBHOCTb U y/€JIbHAs aKTUBHOCTH Ipenapara’?
50. Kakme  xapakTepHCTHKM  PAJUMOAKTHBHOIO  paclaja  OMNPENeNsioT  €ro
MHTEHCUBHOCTB?

51.  Hapucyiite rpaduk 3aBucumoct In A (A — aKTUBHOCTB TIpernapara) OT BPEMEHH.
Kakue nanHble MOTYT OBITh U3 HETO MOJTyYEeHbI?

52. Kak u BO CKOJIBKO pa3 M3MEHHUTCS YHUCIO SACpP PAaTUOAKTUBHOTO BEIIECTBA 3a
BpEMs, paBHOE JIBYM I€puoiaM ojrypacnana’?

53.  Kak (o kakoMy 3aKOHY) U3MEHSIETCSI CO BpEMEHEM aKTUBHOCTh HYKJIHIa?

54.  Belpaszute cpenHee BpeMsl KU3HM PaJMOAKTUBHOIO s1pa 4Yepe3 IMOCTOSHHYIO
paZMOaKTUBHOTO pacnaja.

55. Yro mnpojoyKUTeNbHEe — 4YeThIpe IMepHoja Mojypachaja WId TPU CPEeTHHX
BPEMEHHU >KU3HU PaIMOAKTUBHOTO siipa?

56.  Kakas 1o HykIuJa pacrajercs Ha NMPOTSHKEHUHU JIBYX CPEIHHMX BPEMEH >KHU3HU
PaaNOAKTUBHOIO sA1pa?

57.  KakoBO COOTHOIIEHHE MEXIY CPEAHUM BPEMEHEM KU3HU PaJUOAKTUBHOTO siapa
1 IIEpUOJIOM ToJrypacraaa’?

58.  Kakasg nons HayaJgbHOrO KOJMYECTBA PaJMOAKTHBHOTO M30TOMNA pacrmajercs 3a
BpEMsI, paBHOE CpeIHEN MPOIOJIKUTENIbHOCTH KU3HU ATOT0 U30TOMa?

59.  Kak u3MeHHUTCS HHeprus HCIYyCKaeMbIX O-YacCTHUL[ C YBEJIMYEHUEM IEepHOAa

noytypacmnajaa paauoakTUBHOTO deMeHTa? OTBET 000CHYMTE.
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60.  Kak 00BsSCHUTH OTPOMHOE pa3auvre B MEPUOAax Moaypacnaaa o-pagfioakTUBHBIX

saep?

61. HabnrogaeTcss i paguoakTUBHBIA pacmaa CBOOOIHBIX MPOTOHOB? HEUTPOHOB?
[Touemy?

62.  Kak MOXXHO OTJIIMYHUTD [B-3JEKTPOHBI OT ANEKTPOHOB KOHBEPCUH?

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

64. KakoB mnpuHIMO  JEWCTBUS  MOJYNPOBOJHUKOBOrO  cyuetynka? B dem
MIPEUMYIIECTBO UCIIOJIb30BAaHUS TBEPIOM CPENIBI 10 CPABHEHUIO C ra3om?

65. B uem cxoAcTBO U pa3inure 3JIEKTPOHHBIX U TPEKOBBIX JETEKTOPOB?

66.  Kakue BO3MOKHOCTH I UCCIIEAOBAaHUS OTKPBIBAIOTCS MPHU MOMEIICHUN KaMepbl
Bunbscona B MaruutHoe nose?

67. IlpuBeauTte, NOSICHUB, OCHOBHBIE XapaKTEPUCTHKHU JIETEKTOPOB.

68.  JlaiiTe XapaKTEpUCTUKY SIBJICHUS, JIEXKALIETO B OCHOBE PAabOTHI YEPEHKOBCKOTO
CUETYHKA.

69. B uewm cx0/CTBO U pa3iuune BIILCOHOBCKOW U qudPy3rnoHHOM Kamep?

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

71.  Uewm unydie perucTpupoBaTh BHICOKOIHEPTETUYHBIE MUKPOUYACTHUIIBI: KaMepoil
Buiibcona nnm ny3sipekoBoii kamepoid? [louemy?

72.  Kakue W3 NMPUBEACHHBIX CUYCTYMKOB MOTJIH ObI OBITHh OOBEIMHECHBI CIMHBIM
HA3BaHHUEM «Ta30Pa3psAHbIE CUCTUUKIY?

73. B ueM 001IHOCTH U pa3nnure BCEX PACCMOTPEHHBIX TPEKOBBIX JIETEKTOPOB?

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

75. B Kakux TpEeKOBBIX JIETEKTOpaX MPHU MPOYUX PABHBIX YCIOBUAX JUIMHA TPEKa
camas kopotkas? [louemy?

76. MoxHO 1 ¢ moMoIbK cueTyukoB ['eiirepa—Mroiuiepa U3MeEpPATh SHEPIUIO

yactun? [louemy?
4.2 ®oH/ OLIEHOYHBIX CPEICTB JIJIsl MPOBEAEHUsI MPOMEKYTOUYHOM aTTeCTAMN

OneHouHble cpeacTBa Ui HMHBAJIUAOB U JIUI[ C OTPaHUYEHHBIMH BO3MOXXHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCS C YUETOM MX MHJIUBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH WHBAIUAAM M JIMIIaM C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH
3JI0pOBbSI TPEOCTABIISAETCS JIOTIOJIHUTENLHOE BPEeMs /IS IOATOTOBKU OTBETA Ha SK3aMEHE;

— IIpU IPOBEIEHUH NPOLETYPHl OLIEHUBAHUS PE3YIbTATOB 00yUEHHs] HHBAINIOB U JIULL C
OTpaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI TIPETYCMATPUBACTCS MCIIOJIb30BaHNE TEXHUYECKHX
CpEeACTB, HEOOXOUMBIX UM B CBSA3H C UX MHIUBUYAJIbHBIMH OCOOCHHOCTSMU;

— TIpY HEOOXOAUMOCTH ISl 00YUAIOMIUXCSI C OTPAHMYSHHBIMHA BO3MOXKHOCTSIMHU 3JI0OPOBBSI
U UHBAJIUAOB IMpolelypa OLEHUBAHMUSA pe3yJIbTaTOB OOY4YEHHS [0 JUCIHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponientypa orneHMBaHUsI PE3yJIbTATOB OOYUYEHMsI WHBAIMUIOB U JIUI[ C OTPaHUYECHHBIMU
BO3MOKHOCTSIMH 3/IOPOBBSI 110 JUCIHHUILTMHE (MOIYIIO) TpPEAyCMATPUBAECT MPEIOCTaBICHUE
uHpopManuu B (QopMmax, aganTUPOBAHHBIX K OrPAHMYEHUSM HUX 3/0pOBbS U BOCIPHUATHUS
nH(popManuu:

Jnist mun ¢ HapyIeHUsIMU 3pEeHUS:

— B [1€4aTHON (hopMe yBEITMUEHHBIM IIPUPTOM,

— B (popMe PIIEKTPOHHOTO JIOKYMEHTA.

J{ns an ¢ HapyIeHUs MU CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2JEKTPOHHOTO JJOKYMEHTA.

Jlnist mun ¢ HapyIIeHUsIMU OTTOPHO-/ABUTaTeIbHOTO arapara:
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— B IIeYaTHOM ¢opme,

— B hopMe IEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIEpeueHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCIMOCTH OT KOHTHHI'CHTA
00yJaroIuxcs.

3) IlepeyeHb OCHOBHOI M 1ONIOJTHUTEJIBbHOH y4eOHOM JIUTEPATYPbl, HEOOX0AMMOM 1151
OCBOEHMSI TMCUUIIMHBI (MOXYJIs1)
5.1  OcHoBHas JuTeparypa

Mexanuka
1. Hponos, N.E. Mexannka. OCHOBHBIC 3aKOHBI [DJIEKTPOHHBIA pecypc] : yueo.
nocobue — DnekTpoH. naH. — Mocksa : U3znarensctBo "Jlaboparopus 3nanmit", 2017. — 312
c. — Pexum mocryma: https://e.lanbook.com/book/94115
2. Hponos, N.E. 3amaun mo obOmeit ¢usuke: YueOHOoe mocoOue [DIeKTPOHHBIN

pecype] : yueb. mocoone — DnektpoH. naH. — Cankr-IlerepOypr : Jlans, 2018. — 420 c. —
Pexxum nocrymna: https://e.lanbook.com/book/99230

3. AnemkeBud, B.A. Kypc obmelt ¢usuku. Mexanuka [DneKTpoHHBIN pecypc] :
yue0. mocodue / B.A. Anemkesuu, JL.I'. [lenenko, B.A. KapaBaecB. — DneKkTpoH. JaH. —
Mockga : ®uszmatiut, 2011. — 469 ¢. — Pexxum nocryma: https://e.lanbook.com/book/2384

MonekynsipHas pusrka

1. Kyxa M.A. Monekynsipaast pusuka: Texctsl jekuuii / M.A. XKyxa. — Kpacno-
nap: Kyb6anckwuii roc. yn-1, 2011.

2. Hponos, U.E. ®uzuka makpocucreM. OCHOBHBIE 3aKOHBI [ DJIEKTPOHHBIN pecypc|
. yueb. mocobue — DnekTpoH. naH. — Mocksa : M3parensctBo "Jlabopatopus 3uanuii”, 2015.
— 210 ¢. — Pexum gocryma: https://e.lanbook.com/book/84090

3. Anemxesud, B.A. Kypc o0meli ¢puznku. MonekynsapHas ¢pusnuka [ D1eKTPOHHBINA
pecypc] @ yueb. — DOnektpoH. maH. — MockBa @ @usmarmiur, 2016. — 312 c. — Pexum
noctyna: https://e.lanbook.com/book/91145

DNEeKTPUYECTBO U MAarHETU3M

1. CaenneB, 1.B. Kypc oOuieii ¢pusuku. B 5-u 1. Tom 2. DnekTpuyecTBO U MarHeTu3M
[DmexTpoHHEIH pecype] : yued. mocodone — DiekTpoH. gaH. — Cankrt-IlerepOypr: Jlans, 2011.
—352c.

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

2. Jlanncoepr, I'.C. DnemeHTapHblil yaeOHUK Qu3nku. T.2 DIeKTpUYecTBO U MarHeTU3M
[DnexTpoHHbIl pecypce]: yueb. — DnekTpoH. n1aH. — Mocksa : @usmariut, 2011. — 400 ¢. —
Pexxum nocryma: https://e.lanbook.com/book/2240.

3. Uponos, N.E. 3agauun o obmiei ¢pusnke: yaeOHOE TOcOOHE JIIs BY30B [ DICKTPOHHBIH
pecypc] : yueb. mocobne — DnekTpoH. AaH. — Mocksa: M3aarenscTBo "JlabopaTopus 3HaHMA",
2017. — 434 c. —

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

Orntuka

1. bonpnapes, bopuc Brnagumuposuy. Kypc oOmieit pusnku [DneKTpoHHBIH pecypc] :
B 3-X KH. : Y4eOHMK 151 GakanaBpoB . KH. 2 : DnekTpomarHeTusm, onTHKa, KBaHTOBas (u3nKa /
b. B. bounapes, H. 1. Kanamaukos, I'. I'. CnupuH. - 2-e m31. - Mocksa : FOpaiit, 2017. - 441 c.
- https://biblio-online.ru/book/4799958B-AF0F-448D-A362-F09211AC56CO.

2. CasenneB, M. B. Kypc oOmeit ¢usuku [DnekTpoHHBIA pecypc| : ydeOHoe
nocodue: B 3 1. T. 3: KBantoBas ontuka. AtomHas ¢usuka. Pusuka tBepaoro tena. dOusnka
aTOMHOTO siapa W anemeHtapHbix uactui / M. B. CaBenmbeB. - 1l-e¢ u3a., crep. - CaHkr-
[MerepOypr : Jlans, 2017. - 320 c. - https://e.lanbook.com/book/92652.
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3. Tpodumona, Taucus MsanoBHa OcHOBBI (u3nKu. BoHOBas 1 KBaHTOBAsI ONTHKA
[Teker] : [yuebnoe mocobue] / T. U. Tpodumona . - M. : KHOPYC, 2011. - 215 c. : un. - ISBN
9785406011959.

CrernuanbHbIe BOIPOCH aTOMHOU U SiZICPHON (DU3UKH

1. Myxun K.H. DkcnepumenTanpHas saepHas gusuka. B 3-x 1. T. 1. ®dusuka aToMHOTO
sanpa [ DneKTpoHHBIH pecypc]: yuaed. — DnextpoH. naH. — Cankr-IletepOypr: Jlans, 2009. — 384 c.
— Pexxum pocryma: https://e.lanbook.com/book/277.

2. Myxun K.H. DxcniepumenTanbhas saepHas pusuka. B 3-x 11. T. 2. ®usuka saepHbIX
peaknuil [aeKTpoHHBIA pecypc]: yued. — DnekTpoH. naH. — Cankrt-IlerepOypr: Jlans, 2009. —
326 c. — Pexxum nocryna: https://e.lanbook.com/book/279.

3. Myxun K.H. DxcnepumenrtanpHas sigepHas ¢usumka. B 3-x tr. T. 3. ®usuka
AJIEMEHTAPHBIX YacTHIl [DIEKTPOHHBIA pecypc]: yue6. — Dnexktpon. naH. — Cankrt-IlerepOypr:
Jlanb, 2008. — 432 c. — Pesxum mocryma: https://e.lanbook.com/book/280.

5.2  JlomosHWTe/ILHAS JIUTEPATypa

Mexanuka

1. byrtukos, E.N. ®usuka: Mexanuka [DIeKTpoHHBIN pecypc] : yuebd. mocobue /
E.U. byruxos, A.C. KouaparseB. — DnekTpoH. 1aH. — Mocksa : @uszmatiur, 2008. — 352 c.
— Pexxum nocryna: https://e.lanbook.com/book/2128

2. Kanamnukos, H.I1. OcHoBsl pusuku: B 2 1. Tom 1 [DnexTpoHHbIN pecype] : yueb.
/ H.II. KanamaunkoB, M.A. CMOHIbIpeB. — DIeKTpoH. AaH. — MockBa @ M3marenbcTBo
"JIaboparopus 3Hanwmii", 2017. — 545 c. — Pexxum nocrymna: https://e.lanbook.com/book/94088

3. I'punkpyr, M.C. JIabopaTopHbIii TPaKTUKYM 1O (hr3HKe [ DIEKTPOHHBIN pecypc] :
yueb. nocobue / M.C. I'punkpyr, A.A. Bakymok. — DnektpoH. gaH. — Cankr-IlerepOypr :
Jlanb, 2012. — 480 c. — Pexum nocryma: https://e.lanbook.com/book/3811

MornekynsipHas Gpuznka

1. byrtukos, E.1. ®usuka: CTpoeHne U CBOKWCTBA BEUIECTBA [ DIEKTPOHHBIN pecypc|
. yue6. / E.W. Byrukos, A.C. KonmpateeB, B.M. V3auH. — DnekTpoH. naH. — Mocksa :
duszmaraut, 2010. — 336 ¢. — Pexxum mocryma: https://e.lanbook.com/book/2127

2. I'punkpyr, M.C. JlabopaTopHbIii IpakTUKYM 10 (u3MKe [ DIEKTPOHHBIN pecypc] :
yueb. nocodue / M.C. I'punkpyr, A.A. Bakymiok. — OnektpoH. naH. — Cankr-IlerepOypr :
Jlanp, 2012. — 480 c. — Pexxum nocryna: https://e.lanbook.com/book/3811

3. CagenneB, 1.B. CO0pHUK BOIPOCOB U 3a7a4 1Mo o0miei (usuke [DIeKTpOHHBII
pecypce] : yuel. mocobue — DnexTpoH. naH. — Cankr-IlerepOypr : Jlans, 2016. — 292 c. —
Pesxxum noctymna: https://e.lanbook.com/book/71766

DNEeKTPUYECTBO U MarHeTU3M

1. Mupanumsuny, [I.A. DnekTpudecTBO U MarHeTu3M [DIEKTPOHHBINH pecypc] : yueo.
nocobue / LI.A. IMupanumBunu, E.B. [llanaruna, H.A. Kansesa, E.A. [TonkoBa. — D1eKTpoH.
naH. — Cankr-IlerepOypr: Jlanp, 2017. — 160 c.

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

2. DIeKTpUYECTBO W MAarHeTH3M: MPaKTHKyM To peimieHuto 3amad /| denepanbHoe
rocyJapCcTBEHHOE OIOKETHOE O00pa30BaTEIbHOE YUPEKIACHHE BBICHIETO MPOheCcCHOHATHLHOTO
obOpazoBanus «KemepoBCkuii rocyaapCTBEHHBIH yHuBepcuter»; coct. HO.M. Ilombiranos. -
Kemeposo: KemepoBckuii rocynapctBennbiil yausepcuret, 2014. - 80 c.: un. - bubnuorp. B KH.;
To xe [DnexTpoHHbIN pecypc].
http://biblioclub.ru/index.php?page=book&id=278922.

3. HyOposckuii, B.I'. DnexrpudectBo u marHeTn3M: COOpHUK 3a/1a4 U IPUMEPHI KX
pemenust: yaebHoe mocoodue / B.I'. JIlyoposckuii, I'.B. Xapmamos. - HoBocubupck: HI'TY, 2011.
- 92 c. - ISBN 978-5-7782-1600-6; To sxe [DnekTpoHHBIH pecypc].
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Orntuka

1. Canex, baxaa E.A. Ontuka u Qoronuka. [Tpunmuner u npumenenus [Tekcr]:
[yueOHoe mocodue : B 2 1.]. T. 1 / b. Canex, M. Teiix ; mep. ¢ aurn. B. JI. [lep6oBa. -
Jonronpyausiit: Uaremnext, 2012. - 759 c., [4] a. wn.: . - ISBN 9785915590389.

2. Canex, baxaa E.A. Ontuka u ¢oronuka. [Tpuniuner u npumenenus [Tekcrt]:
[yaueOnoe mocobue : B 2 1.]. T. 2 / B. Canmex, M. Teiix ; mep. ¢ aurin. B. JI. JlepOoBa. -
Honronpyausiit: Matemnexr, 2012, - 780 c., [8] . wi. : ni. - ISBN 9785915591355.

3. Ckanupyrmomas  3JIeKTpOHHAsT ~ MHKPOCKOIIMS U PEHTI€HO-CIEKTpaibHBIN
MUKpPOAHAIIU3 B MpHMEpax MpPaKTHYeCKOoro mnpuMmeHeHus [Tekcr] : ydeOHOe mocobue ist
ctynenToB By30B / M. M. Kpumrain, U. C. SIcauxos, B. W. [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

CrernuanbHbIe BOIPOCH aTOMHOU U SiZICPHON (DU3UKH

1. OcHoBbl sinepHoii Gusuku [Tekcr] : maboparopusiii npakTikyM / [cocT. A. I1. bapkos
u ap.] ; M-Bo obpa3zoBanusi u Hayku Poc. @enepanuu ; Kyol'Y. - Kpacunonap : [Kybanckwuii
rocynapcTBeHHbli yHuBepcutet], 2011. - 103 c.

2. I'onuapoBa H.I'. Yactuiiel u aromMHbIe siapa. 3a/lauul ¢ PEUICHUAMHU ¥ KOMMEHTapUsIMU
[DnexTponHbIii pecype]: yueb.-meron. mocobue / H.I'. T'owwaposa, b.C. Umxanos, N.M.
Kanuronos. — Dnektpon. gan. — MockBa: @usmatiut, 2013. — 448 c. — Pexxum pocryma:
https://e.lanbook.com/book/59636.

3. CazonoB A.b. fnepnas ¢pusuka u gozumerpus. COOpHUK 3a1a4: yaeOHOEe TTOcoOHe ISt
By30B / A.b. Ca3zonoB, M.A. Boropozckas. — 2-¢ u3a., ucrp. u gon. — M.: U3natensctBo FOpaiir,
2018. — 98 c. — (Cepus: Crnenmanucrt). — I'pup YMO BO. — Pexxum mocryma: www.biblio-
online.ru/book/1198FAQ07-AA4A-4FCA4-8658-41D5D8FACC81.

5.3 Ilepuoauyeckne U31aHUs:

B Mupe nayku

KypHan skcriepuMeHTaIbHOM U TEOpeTUUeCKO pusnku

N3BecTust poccuiickoit akagemun Hayk. Cepust pusnueckas
NnxenepHo-(pu3nueckuii )xypHai

[Tucbma B KypHal SKCIIepUMEHTAbHON U TEOPETUYECKON (PU3UKU

VYenexu pu3nueckux Hayk — €KEMECSUHBIM KypHail. DJIEKTPOHHAas BEpCUs
XKypHasa: aHHOTAIlH, CTaThu B popmare pdf.

ok wbdE

7. N3BecTus BoICIIMX y4eOHBIX 3aBeIeHUN. S mepHas sJHepreTuKa

8. NnxeHepHo-(hU3nYeCcKHii )KypHaI

9. [Tucema B xxypHan «PuU3MKa JIEMEHTAPHBIX YAaCTHIl M aTOMHOTO SiApa
10.  IIuceMa B XKypHaJ SKCIIEPUMEHTAIBLHON U TEOPETUYECKOH PU3NKH
11.  dwuswuka 1eMEHTapHbIX YACTHIl U aTOMHOTO sJIpa

12.  Snepnas ¢pusuka

13.  SlnepHas ¢pm3HMKa M MHKUHUPHHT

14.  buodwusuxa.

15.  Bectauk MI'Y. Cepus: ®uzuka. ACTpOHOMHUS.

16.  XKypnan npukinagHONH MEXaHUKH U TEXHUYECKON (PU3HKH.
17.  XKypnan texHuyeckoil Gpu3MKu.

18.  UsBectus BY3os. Cepusi: dusuka.

19.  UmxenepHas ¢pusmka.

20. Meaunuackas Gu3nKa.

21.  TIpuOopsl M TEXHUKA YKCTICPUMEHTA.

22.  ®wusuka. Pedeparusnsiii xxypnan. BUHUTU.
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23.  Bectauk CIIOI'Y.Cepus: ®usnka. Xumus.

24.  XypHaia sKCepUMEHTAIBHON U TEOPETUUECKOH (Pr3HKH.
25.  Useectus BY3oB.Cepus: ®usnka.

26.  KypHan npukiaHONH MEXaHUKHA U TEXHHYECKOU (DU3UKH.
27.  XKypHan TexHUYECKOU (HU3UKHU.

28.  Ussectus BY3oB. Cepusi: dusuka.

29.  IlpuOopsl M TEXHHUKA SKCIIEPUMEHTA.

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

6 Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu «AHTEepHETY,
HEeO0XO0AUMBIX /1JIf OCBOEHMS TUCHUIIHMHBI (MOXYJIA)

1. Dnexrponnas 6ubanoreka KOPANUT: www.biblio-online.ru

2. DnektpoHHo-OuOMoTeunas cucrema JIAHD: https://e.lanbook.com

3. Uadopmanmonnas cucrema «EauHOE OKHO JIOCTYIIa K 00pa30BaTeIbLHBIM PeCypcam»:
http://window.edu.ru/window

4. bubnanoreka JIEKTPOHHBIX YUEOHUKOB:

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

5. AHHOTHPOBAaHHBIN TeMaTHYECKHUI KaTasor THTepHET pecypcoB o (usuke:
http://www.college.ru/

6. ®enepanbHbIil 00pa30BaTENBHBINA TOPTAT:
http://www.edu.ru/db/portal/sites/res_page.htm

7. Karasior Hay4HBIX PECYpCOB:

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

8. bonpiias HayyHas OnOIHOTEKA:

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

9. EcrecTBeHHO-Hay4YHBIN 00pa30BaTEIbHBIN MTOPTAI:
http://www.en.edu.ru/catalogue/

10. YuebHo-00pa3oBarenbHas (pU3NKO-MaTeMaTnyeckas ondmmoreka caiita EQWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Jlexuuu no ¢pusuke 1 BY3oB:

http://physics-lectures.ru/

13. Texuuueckas 6ubIMOTEKA:

http://techlibrary.ru/

14. «SAnepnas ¢pusuka B UuTEpHETEN:

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

7 MeToauueckue YKazaHus 1JI oﬁyqaloumxca M0 OCBOCHHUIO JUCHHUITJIMHBI (MOJIy.J'Iﬂ)

Jlns  ycmemrHoro OCBOEHUS TUCHUIUIMHBI «OOummil ¢u3nueckuid MNpakTUKyM» MpH
CaMOCTOSITENIbHON paboTe CTYEHT JJOJKEH UMETh!

1) KOHCIIEKT JeKIUi B OyMa)XHOM WIIU 3JIEKTPOHHOM BUJIE;

2) yueOHOe TOCOOHe B COOTBETCTBUU CO CIICKOM JINTEPATYPHI;

3) Tetpaam Is 1aOOPAaTOPHBIX pabOT (TpeOOBAaHUSA MO BBIMOIHEHUIO U O(POPMICHHIO
J1a00paTOPHBIX pabOT UMEIOTCS B TAOOPATOPUU MOJICKYJISIPHON (DU3UKN).

CryneHTy HEOOXOAWMO CHCTEMATHYECKH padoTaTh IO HW3YYEHHIO TEOPETUYECKOTO
MaTepHalia, OCBOCHHUIO THITOBBIX TPHEMOB PEIICHHS 3a/1a4 10 (PU3HKE U PHOOPETECHHIO HABBIKOB
AKCIIEPUMEHTAIILHOU pabOTHI.

CamocrosiTenibHass paboTa COACPKHUT CIACAYIOIIME BUIbI y4eOHOW JeATEeITHbHOCTH
CTY/ICHTOB:
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— TEOPETUYECKYIO CAMOIOJTOTOBKY K y4€OHBIM 3aHATHSAM U K SK3aMEHY [0 KOHCIIEKTaM
1 y4eOHOH JTHTEepaType;

— oopmIIeHHE OTYETOB IO pe3yJbTaTaM J1abopaToOpHBIX padoT;

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

®I'OC BO TpebOyeT mMOArOTOBKM OakajlaBpOB K HAyYHO-HCCIICIOBATEIBCKOW |
MHHOBAIIMOHHOW BHUJaM MPO(ECCHOHATBHOM IEATENbHOCTH, a (PU3UKA SABISETCS OJHOM M3 OCHOB
Hay4YyHO-TeXHHUYecKoro mnporpecca. [loaToMy nmsi pa3BUTHS TBOPYECKOTO MBIIIJICHUS U B
KaueCcTBE METOJIUKHU MPAKTUYECKOr0 MPUMEHEHHS TIOJYYCHHBIX Ha JICKIHSIX 3HAHUU CTyACHTaM
peKOMEeHayeTCs M3y4yeHHe M MPUMEHEHHE TEOpUH perieHus nzodperarenbekux 3agad (TPU3).
st BemmostHennst TPU3-3amanmii cTyneHTaM HEOOX0IMMO MMETh HadaibHbIe 3HaHus o TPU3.
JUig 3TOro peKOMEeHAYEeTCs CaMOCTOSATENbHO: 1) M3y4HTh 3JIEKTPOHHYKO KHUTY «BBeneHue B
TPU3. OcuoBusle moHstus u noaxoxs» (http://www.altshuller.ru/e-books/); 2) wusyuuts
marepuanbsl Bukunenuu (http://ru.wikipedia.org/wiki/), nauunas co ciosa «TPU3»; 3) npouects
kuure o TPU3 u3 oubmuoreku KyoI'Y; 4) mocetuts coorBercTByIomue TPI3-caliThl.

YcnemHocTb OCBOEHUS CTYJACHTOM YU4eOHOU JUCIUIUIMHBI OTPAXKAETCs B €r0 peumuHee —
cyMMe 0amioB, kotopas (opMupyeTcs B TEUEHHE CeMEeCTpa MO pe3yjbTaTaM BBIMOJTHEHHUS
JOMAIIHUX pabdoT W TBOPYECKHX 3aJaHUl, TECTUPOBAHMS, KOHTPOJBHBIX paldOT, YCTHBIX
ONPOCOB, BHYTPUCEMECTPOBOM aTTeCTallMH, 3alUT JabOpaTOpHBIX PadOT M aKTHUBHOCTU Ha
CEMUHAPCKUX 3aHATHUSX.

Ha camocrosrensHyo paboTy cryaeHToB, corijacHo Ttpeboanusm PI'OC BO mo
HampaBlIeHUIO paguodusuka OTBOAUTCA OKoio 46% BpemMeHH OT OOmIe TPyIOEeMKOCTH
micuuIuiiHel.  CONpPOBOXIEHHE  CAMOCTOSITEIBHOW  pabOTBl  CTYIEHTOB  MOXET  OBIThH
OpPraHU30BaHO B CIEAYIOIMNX (opMax:

— COCTaBJICHHEM WHJMBUYaJbHBIX IUIAHOB CaMOCTOSTEIbHONW pabOThl KaXKIOro U3
CTYJCHTOB C yKa3aHUEM TeMbl U BUJIOB 3aHATUH, (OPM U CPOKOB IIPEICTABICHUS PE3YIbTATOB;

— TPOBEJCHHEM KOHCYJIbTAUUK (MHAMBUAYAIBHBIX WM TPYIIOBBIX), B TOM YHCIE C
MIPUMEHEHUEM JUCTAHIIMOHHON Cpe/bl 00ydeHUsI.

Kputepuii onieHKH 3QEeKTUBHOCTH CaMOCTOSTEIBHONW PabOTHI CTYACHTOB (hopMHpyeTCs
B XOJI¢ MPOMEXYTOYHOTO KOHTPOJIS MpOIlEecca BBINOJHEHUS 3a/laHuil U OCYILECTBISETCS Ha
OCHOBE Pa3JIMYHbIX CIIOCOOOB B3aUMO/IEHCTBUS.

B coorBercTBMM € O3TMUM TpU TPOBEAEHUM OMEPATUBHOTO KOHTPOIS MOTYT
HCIIOJIb30BAaThC KOHTPOJIbHBIE BOMPOCHI KakK K BBINOJHSAEMBIM padoTam J1abopaTOpHOIO
MPAKTUKyMa, TaK U K COOTBETCTBYIOIIUM pa3zesiaM OCHOBHOM TUCIUIUINHEI.

B ocBoenun AMCHUIUIMHBI MHBATUIAMHU U JIMIIAMUA C OTPAHUYCHHBIMU BO3MOXKHOCTSIMU
3I0pOBbsl OOMBINIOE 3HAYCHHE HMEeT HWHAMBHIyallbHas ydeOHas paboTa (KOHCYIbTAIIMH) —
JIOTIOJIHUTENBHOE Pa3bsICHEHNE yYeOHOro MaTepuraa.

NuauBuayanbHple KOHCYJBTAlMM 1O TPEIMETY SIBISIOTCS BaXXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIUM MHJIMBUYaIN3allMi O0OyYEHHUsS] U YCTAaHOBJIEHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXAy TMpernojaBaTeieM M OO0y4aroluMcs WHBAJIMAOM WM JIMIOM C OTpPaHHYEHHBIMH
BO3MOXXHOCTSIMU 3/J0OPOBBSI.

8 Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHH, HCIIO0JIb3YEMbIX IIPH OCYLIECTBJICHUHU
00pa3oBaTeILHOIO MPoIecca MO0 AUCHUILINHE (MOTYJIIO0)

8.1 IlepeueHb HHGOPMALMOHHBIX TEXHOJIOTHii

1. KoHcynbTHpOBaHHE TOCPEICTBOM IEKTPOHHON MOYTHI.
2. Vcrionb30BaHue 3JIEKTPOHHOM mpe3eHTanuu Ha caiite Moodle KyoI'y.

8.2  IlepeuyeHb HEOOXOIUMOr0 MPOrPAMMHOI0 0O0ecTieYeHH s

1. Cpena MmoayspHOTO TuHaAMHU4Yeckoro ooydyenus Moodle.
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8.3  IlepeyeHb HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM

1. CrpaBouno-npaBoBas cucrema «Koncynsrant [Timrocx» (http://www.consultant.ru)

2. OnexkTponnas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

3. DIIeKTPOHHBIN KaTajor HayuyHoi oubmnotexku Kyol'Y
(http://212.192.134.46/MegaPro/Web).

4, DneKkTpoHHas OubmoTeyHas cuctema «Y HuBepcuterckas ouoimoreka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

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

6 DnexkTponHas oubmmoreunas cucrema «FOpaiit» (hitps://www.biblio-online.ru).

9 MaTtepuajbHO-TeXHHYECKasl 0232, HEOOXOIHMMAasi IS OCYIIeCTBJIEHHS

00pa3oBaTeILHOIO MpoIecca MO JUCHHUILINHE (MOTYJTI0)

MartepuaibHO-TEXHUYECKOE 00eCIeYeHUE TUCIUTLITUHBI

No Bug pabor
(MOIynsl) M OCHAILIEHHOCTD

CneunanusupoBanHasi  jabopatopuss  Mexanuku (216C),
ocHalmieHHast  JiabopatopHeiMu  Komiuiekcamu  JIKT  u
HE00X0IMMBIM J1a00PATOPHBIM 000PYIOBAaHHEM.
Crenmanu3upoBaHHas J1Ta0OpaTOPHsl MOJEKYJISIPHOW (U3UKU
(227C), ocHamennast naboparopubiMu komiuiekcamu JIKT u
HEOO0XOAMMBIM JTA00OPATOPHBIM 000PYOBAHUEM.
CneuuanusupoBanHass — jgabopartopust — dIEKTpUYECTBA U
1 JlaGopaTopHble Mar"eTusma (318C), OCHAIICHHAsI 1a00paTOPHBIMH
3aHATHUS komruiekcamu  JIKT  u  HeoOxomumbiM  1a00paTOPHBIM
o0opymoBaHUEM.

CrneuunanusupoBanHasi nadopatopusi Ontuku ¢usuku (312C),
OCHallleHHass  JabopartopHbiMu  Komruiekcamu  JIKO  u
HEO0XOAUMBIM JIA00OPATOPHBIM 00OPYIOBAHUEM.
CrneunanusupoBaHHas Jjga0oparopus aTOMHOW U sJIepHOU
¢uzukn (225C), ocHaleHHas J1a0OpPaTOPHBIMU KOMIUIEKCaMHU
JIKT 1 Heob6xoanuMbIM 1a00paTOPHBIM 000PYTOBAHUEM.

Aynuropus 314C, ocHalieHHas: KOMIIBIOTEPHON TEXHUKOM €
2 CamocTosiTenbHast MOJIKJIIOUeHueEM K cetu HTepHeT.
' paborta Ayautopus 204C, ocHallleHHass KOMIBIOTEPHON TEXHUKOH C
MOJIKJIIOUeHUEM K ceTd HTepHeT.
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