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1. IEJIM OCBOEHMS JUCIMTIIIMHEBI (MOJTYJIST)

[{enbto OCBOEHUS TUCHUTUIHHBI (MOAYs) « DU3UKay» SIBISIOTCS:

* OCBOCHHE 3HAHMI O (PyHJIaMEHTAIbHBIX (PU3NUECKUX 3aKOHAX W NMPHHLHUIAX, JSKAIUX B
OCHOBE COBPEMEHHOU (u3MyecKoll KapTUHBI MUpPA; HauboJjiee BaXKHBIX OTKPBITUSAX B 00JIacTU
(¢u3uKK, OKa3aBUIMX OIpEEISAIoNIee BIMSIHAE HA PAa3BUTHE TEXHUKH U TEXHOJOTHH; METOAAX
Hay4HOI'O IMO3HAHUS IPUPOJBL;

* OBJIQJICHUE YMEHMSIMHM IPOBOAUTH HAONIOACHHUS, IJAHUPOBATh U BBIIOJHATH IKCIEPU-
MEHTBI, BBIIBUTATh TUIIOTE3bl U CTPOUTH MOJETH, MPUMEHAThH MOJyYCHHbIE 3HAHUS M0 (HU3UKE
JUIs 0OBSICHEHUS Pa3HOOOPA3HBIX (PU3MUYECKUX SBJICHUN U CBOWCTB BEIIECTB; MPAKTUYECKOTO HC-
MOJIb30BaHUA (DPU3MUECKUX 3HAHMI; OIEHUBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MH(pOpMa-
LN

* pa3BUTHE NT03HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYaIbHbIX U TBOPUYECKUX CIIOCOOHOCTEM
B IIpOLIECCE MPUOOPETEHNS 3HAHUN U YMEHUH 10 (PU3UKE C UCTIOIH30BAHUEM PA3ITUYHBIX UCTOY-
HUKOB UH(GOpPMAIIUU U COBPEMEHHBIX WH()OPMALIMOHHBIX TEXHOJIOTHI;

* BOCIIUTAaHUE YOEXKJICHHOCTH B BO3MOXXHOCTH IMO3HAHMS 3aKOHOB NPHPOJIBI; UCIOIH30BA-
HUS TOCTHKEHUH (U3MKH Ha O6J1aro pa3BUTHUS YEIOBEYECKOW IIMBIIIM3AINN; HEOOXOAUMOCTH CO-
TPYJHUYECTBA B IPOLIECCE COBMECTHOI'O BBINOJIHEHUS 3aJ]1a4, YBA)KUTEIbHOTO OTHOLICHUS K
MHEHHUIO ONIMOHEHTa MpHU 0OCYXACHUU MPOOJIEeM €CTeCTBEHHOHAYYHOIO COAEpIKAHHs; TOTOBHO-
CTH K MOpPaJIbHO-3TUYECKOW OLIEHKE MCIIOJIb30BAHUS HAYUHBIX JOCTH)KEHUH, YyBCTBA OTBET-
CTBEHHOCTH 3a 3aIIUTY OKPY’KaIOIIEeH Cpebl;

* HCII0JIb30BAHUE MPUOOPETEHHBIX 3HAHUI U YMEHHWH JJi pelIeHUs] MPaKTUYECKUX 3ajad
MOBCEIHEBHOM >KM3HH, oOecriedeHusi 0€30MacHOCTH COOCTBEHHOM JKU3HU, PallMOHAIBHOTO MpPH-
POAOIIONIB30BAHUS U OXPAHbI OKPYKAOIIEH CPEMBI.

2. MECTO JUCHUILIUHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMBbI

B cootBercTBUM ¢ yueOHBIM  O0s3aTENIBHOM YacTH
TUTAHOM JIUCIUITIMHA OTHO-
cuTCs K*

Craryc QUCHMITIUHBI** 0OazoBas

ObecneunBaromue (npeanie- [lIkoabpHBIE KypChl XUMHUH U (PU3HKH
CTBYIOIIME) TUCIUIUTAHBI

ObecneunBaemsle (mocneny- Teopernueckas MexaHuKa, TeriosHeprocOepexeHue NpeanpusITui,
FOIIME) JUCIIUITITNHBI DNEeKTPOTEXHUKA U dJIEKTPOHKKA, be30macHOCTh )KU3HEIEATENNHOCTH



3. PE3YJIbTATBI OBYYEHUS 11O JUCHUIIIMHE (MOAY.I1O)
(XAPAKTEPUCTUKA ®OPMUPOBAHUA KOMIIETEHIINN)

IIndp n HanMeHOBa-
HUE KOMITCTEHITHH

WNunukaTop(pl) TOCTIHKCHIS KOMIETSHITHH / TITa-
HUPYEMBIC PE3yJIbTaThl 00YUCHUS

Howmep(a) pazaena(oB) muc-

UUIUTUHEL (MOYJIsI), OTBEYa-

forero(ux) 3a GopMHUPOBa-

HHUE JaHHOTO(BIX) HHIUKATO-

pa(oB) TOCTIKECHUS KOMITE-
TEHIIUU

OIIK-2.

Cnocoben puMe-
HITH OCHOBHBIE 3aKO-
HbI U METOIbI HUCCJIC-
JIOBaHUHM ECTECTBCH-
HBIX HAyK JJIS pelie-
HUS 33734 Ipodeccu-
OHAJILHON  JeATeIb-
HOCTH

N-1onk-2 leMOHCTpUpYeT 3HaHWE OCHOBHBIX 3a-
KOHOB U METOJIOB UCCJIEIOBAaHUIN €CTECTBEHHBIX
HayK IJIs pelieHus 3aaa4 npoecCHOHANbHON Aes-
TEIBHOCTH.

N-20nk-2 Ucnionp3yeT 3HaHUS OCHOBHBIX 3aKOHOB
U METOJOB HUCCIIEJOBAHNN €CTECTBEHHBIX HAYK JUIS
perenus 3aaa4 npoecCHOHAIBHON AEATETbHOCTH.
N -3 0mnk-> [IpumensieT 0OCHOBHBIE 3aKOHBI I METOIBI
HCCIIEA0OBAHUN €CTECTBEHHBIX HAYK JUISl pELICHUS
3a1a4 npodeccHoHaIbHON AesITEIbHOCTH.

Bce pa3znensl

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOAYJIS)
4.1. Conep:xaHue TMCUMILIUHBI (MO1YJIs1)
4.1.1. Ounasn gpopma:
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1. OCHOBBI MEXaHUKHU
1.1.|Kunemaruka 2 2 0 BJIP |Case-study (KC)
1.2.|/Ilnramuka 2 |4 2 1 K
1.3 |3aKOHBI COXpaHEHUsI B MEXaHUKE |2 1 6]
1.4 Mexanudeckue koneOaHus u Boa-|1 |2 2 |0
HBI
1.5 |DnemMeHTsl  pensTUBUCTCKOW Me-|1 |2 0




|xannku

2. MonexynspHas (hu3uKa ¥ TEpPMOAMHAMHUKA

2.1.

OCHOBEI MOJICKYJISIPHO-
KHHETUYECKOH TeOpHUHu

2

BJIP

2.2.

WNneanbublid ra3. YpaBHEHHE CO-
CTOSIHHS MACATHHOTO Ta3a

2

23

3aKOHBI TCPMOINHAMUKHU

=~

24

Peanbhbie ra3pl, XHWIKOCTH U
TBEpAbIC TCa. FI/I,E[pO):[I/IHaMI/IKa,
ICMOJMHaMHKa.

— o

~

2.5

TennoBwle IBICHUS

Jlexnus - quckyccust

3. DNEeKTpUUYECTBO U MATHETU3M

3.1

SHGKTpI/I‘IeCKOG 0oJI€ B BaAKyyMC€ U
BCIICCTBC

—

BJIP

3.2

Teopema ['aycca u ee nprMeHEHHE

—

33

I1OCTOSIHHBII AIEKTPUUECKUHA TOK

~

o
—

34

MarautHoe MoJle W €ro XapakTe-
PUCTUKH

\]

3.5

SlBneHue >IEKTPOMArHUTHON HH-
nykuud. OcHOBBI Teopun Makc-
BeJUIa

IIpe3enTanuu

4. OnTHka

4.1

I'eomeTpuyeckas OnTHKa

\]

\S]

BJIP

4.2

BonHosas ontuka

\]

\S]

43

TemnoBoe n3nyyeHue

Case-study (KC)

5. DneMeHThl KBAaHTOBOM MEXAHUKHU

5.1

KopnyckynspHo-BonHOBOM — Aya-
n3M. PotoHbL. PoTodh ekt

(ORS

5.2

BonHoBasi ¢pyHKIMSA W ee mpuMe-
HEHUe

2

6. DneMeHTHl (DU3UKHU aTOMa U aTOMHOTO Sapa

6.1

Mogenp aroma. ATOMHOE AIpO.
S nepHble CUIIbI

2

(OGRS

Bcero uacos

36

36

18 |1

54

* YkasbiaeTcs popma koutposst. Hanpumep: YO — yerbiit onpoc, K — komokeuym, T — TecTupoBanue,

P — pedepar, [] — noxnan, K3 — ketic-3anaya.

4.1.2. 3aounan ghpopma:
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1. OCHOBBI MEXaHHUKHU
1.1. | Kunemartuka 6 IIpe3enranun
1.2.|Ilunamuka 1 7 KP
1.3 |3akoHbI coxpaHeHus B Mexanuke (2 |1 7 3a0
1.4 |Mexanuueckne KoneOaHHUsl M BOJI- 6




HBI

1.5 |[DeMeHThl pPeNATUBUCTCKONH Me- 6
XaHUKH
2. MonekynspHasl pu3rka u TSpMOJAMHAMUKA
2.1.|OcHOBBI MoJeKynsapHo-2 |1 2 (7 IIpesenTannu
KUHETUYECKOW TEOpUH KP
2.2.|WneanpHBI Ta3. YpaBHEHHE CO- 7 3a0
CTOSIHUS UICATTLHOTO T'a3a
2.3 |3aKoHBI TEPMOJMHAMUKHU 1 7
2.4 |PeanbHble  Ta3bl, JKUIKOCTH M 1 7
TBEp/bIE Tela
2.5 |TennoBsie sBICHUS 2 7
3. DNeKTpUYECTBO M MAaTHETU3M
3.1 |DnexTpudeckoe moie B BaKyyme U 6 KP |IIpe3enTarnuu
BEIIIECTBE 3a0
3.2 |[Teopema I'aycca u ee mpUMEHEHHE 1 6

—
—
\S)
=

3.3 |IlocTOSIHHBII 2TEKTPUUIECKHM TOK

3.4 |MarnuTHOE ToJie U ero xapakre-|1 2 |7
PUCTUKHU

3.5 |SIBneHue SIEKTPOMATHUTHOM HH- 1 6
nykuud. OcHOBBI Teopuud Makc-
BeJJIa

4. Onrtuka

4.1 |'eomeTpuyecKkas ONTHKA 2 |1 6 KP

4.2 |BonHoBas onrTuka 1 7 3a0

4.3 |TennoBoe U3IIyUCHHE 2 |7

5. DJIeMEHThI KBaHTOBOI MEXaHHUKHU

5.1 |[KopmyckynsapHo-BonHOBOM  aya-2 |1 7 KP |IIpe3enTanuu
m3M. Potonbl. Potodrdh ekt 3a0

5.2 |BonHoBast pyHKIMSI B ee IpuMe- 6
HEHHE

6. DJIeMeHTHI (GU3UKH aTOMa U aTOMHOTO sIIpa

6.1 Mogenp aroma. ATOMHOE SIpO. 1 7 KP
SlnepHble cHITbI 3a0

Bcero gacos(12 |12 8 139

* YkassiBaercs popma koHTpoiisi: KP — koHTponbHast padora, 3a0 — 3a4eT ¢ OLIEHKOH.

4.2.1. Ounas gpopma:

. 1 kypc 2 Kypc 3 kypc 4 xypc 5 Kypc
B samsait 1 | 2 [ 3] 4 5] 6 718 9 ]10
Jlexun 18 18
JlaGoparopHbie 18
[IpakTiaeckue 18 36
Hroro KOHTaKTHOM|54+18 |54
paboTsl
CamocrosTenpHas pa-
6ora
Popma KOHTPOIIS 3 19(54)




4.2.2. 3aounasn gpopma:

Bup 3ansatuit 1 Kypc 2 Kypc 3 Kypc 4 xypc 5 Kypc 6 Kypc
Jlexkuu 10
JlaboparopHbie 4
IIpakTrdeckue 6
MTOro KOHTaKTHOH PabOTHI 20
CamocrosTenpHas paboTta 160
Popma KOHTPOII 3

5. OPTAHM3ALIMA B YYEBHO-METOANYECKOE OBECIIEYEHUE CAMOCTOSI-
TEJBHOU PABOTHI OBYYAIOIIUXCS ITO JUCHUIIJIMHE (MOAYJIIO)
5.1. Conep:xaHue caMOCTOATEJIbHON PadOTHI N0 AMCUHUILIHHE (MOTYJIIO)

Opranu3anusi CaMOCTOSTEILHOM padoThl CTy1eHTOB ocHoBaHa Ha [IB/[-12 O camocTosiTenbHOM
paboTe 00yJaromXcs»

TeMbl MHIUBUYaTbHbIX 3aJaHUI:
- Mexanuka
- Monekynspuas ¢usuka. Tepmogunamuka
- Onekrpocraruka. [locTossHHbBIN TOK
- Marnerusm
- OnTuka
— TeMbl, BHIHOCUMBIE Ha CAMOCTOSITENIbHYIO TPOPAOOTKY:
- 3akonsl Kemepa
- SIBnenus nepeHoca
- MarauTHbl€ CBOMCTBA BEILIECTBA
- OCHOBHBI€ THUIIBI JIA3€POB U UX IPUMEHEHHUE
- Ilonarue o no3umerpun
Tembl KypcOBBIX IPOEKTOB/padoT:
- KypcoBbie paboThl HE TpelyCMOTPEHBI
Hpyroe (pedepatsl):
TemaTtuka pedepaTroB COOTBETCTBYET TEME CTYJICHUECKOU KOH(PEPEHIIUHU, TTPOBOIUMOI
Ha Kadenpe

5.2. KoHTpO/Ib CAMOCTOSATENBHO PAad0ThI

OneHka pe3ysIbTaTOB CaMOCTOSITENIbHOW padOThI OPraHU3yeTCsl B COOTBETCTBUH C OaJIbHO —
PEUTHHTOBON CHCTEMOM CIIEAYIOLUIMM 00pa3oM:

- KOJIJIOKBHYMBI

- OTYETBHI 10 JJAOOPAaTOPHBIM paboTam

- DK3aM€H

5.3. YueOHo-MeTOAUYECKOE OOecTieueHHe CAMOCTOATEIbLHOIH padoThI

[Tpy BBIMONHEHUH CaMOCTOSTENbHON pabOTHl PEKOMEHIyETCsl UCIOJIb30BaTh OCHOBHYIO U
JOTIOTHUTEIIBHYIO JINTEPATYpPy, METOJANYECKNE yKa3aHUusd U pa3paboTku Kadeapbl, yka3aHHbIEC B
n.6.1. - 6.7.

6. YAEBHO-METOJUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHME JIUC-
LUATLTUHBI (MOIY.JI5T)




6.1. OcHoBHas1 yyeOHasi IUTEepaTypa, HEOOXOAMMAs VISl OCBOCHUSA TUCHUILIMHBI (MOYJIf)

1) I'pa6osckmii P.U. Kypc ¢usuku: yueObHoe nmocodue ans crya. By3os / P.M. I'paGoBckwit. -
10-e u3n., crep. - CIIG. : JIanb, 2007. - 608 c. (147 3k3.)

2) CoOopHuk 3a1a4 1o pusmke: yued. mocodue ams cTy. By3os/ mox pen. P.M. I'paGosckoro.
3-e u3n., crep. - CII6.: Jlans, 2007. - 128 c. (149 3k3.)

3) ®wusuka 4.l: ygyeOHoe mocobue sl CTyAeHTOB HHKeHepHoro dakynsTeTa/ T.A. Komapo-
Ba — lBanoBo: ®I'bOY BO Meanosckas ['CXA (100 3k3.)

4) ®wuswmka 4.2: yueOHOE MOCOOUE s CTyIeHTOB UHXeHepHoro ¢akynbrera/ T.A. Komapo-
Ba — lBanoBo: ®I'bOY BO MBanosckas ['CXA (100 3k3.)

5) XKyxosa T.A., lynaes A.B., bapa6anos J.B. ®usuka. Coopauk 3amau mo ¢usuke. YueGHO-
METOUYECKOE TIOCOOHE TSI CTYIEHTOB WHKEeHepHOro ¢akynpreTa. Yacts 1. 2021.

6) Xyxosa T.A., [lynaeB A.B., bapa6anos JI.B. ®u3uka. ®usuka. JJaGopatopHbIii MPaKTHKYM JUIs
CTYJCHTOB MHXEHEPHBIX crienuanbHocTei. Yacts 2. 2021.

6.2. lonoiHUTe/IbHAST y4eOHasi JUTepaTypa, HeoOXoaAMMAas ISl OCBOEHHSI JUCUMILJIMHBI
(Mmonxy.Jist)
1) Tpodumona T.U. Coopuuk 3anau / T.U. Tpodumona - M.: Breicmias mkona, 1991. - 303 ¢
(74 7x3.)
2) Tpodumona T.H. Kypc dusuku. — M.: Beiciias mkona, 1990 — 2001 — 542 c. (23 5k3.)

6.3. Pecypcsl cetu «AHTEpHET», HEOOXOAMMBIE JJI1 OCBOCHHS AUCHUILIHHBI (MOXYJIA)

1) Pecypc comeprkamniuii aHUMallMOHHOE TIPE/ICTABIICHUE PA3IMYHBIX SIBJICHUN U 3aKOHOB:
http://www.vascak.cz/physicsanimations.php?l=ru (mtaHreHIUPKYJIb, MUKPOMETP, 3aKOH
[Tackais, 3akoH bepHyIu, UCTEUEHHE KUJKOCTEN Yepe3 OTBEPCTUE, OCLHUIUIATOPBI, TapMoO-
HUYECKHE KOJICOaHHUs, 3aTyxXalollue KoJieOaHWs, MaTeMaTUYeCKHl MasTHUK, OTpPaKECHUE
BOJIH, CTOSI4as BOJIHA, TEHEPATOP BOJH MAasTHUKOB, BOJIHOBAasl MAalllMHA, BOJIHA, OPOYHOBCKOE
nBwkeHue, nuddy3usi, BHyTpEHHSS SHEPrusi, MEXaHMUECKUH SKBUBAICHT TEIUIOTHI, TEILJIO-
MPOBOAHOCTh, M300apHBIN MpoIlecc, U30TEPMUUYECKUI TpOIlecC, U30XOPHBIN MpoIlece, aaua-
OatHbIl mpouecc, nukiI KapHo, BeUHbIl ABUTaTENb, KAUUIIPHOE J1aBJIEHUE, JIEKTPUUECKOE
noJie, 3apsapl U IMOJs, KOHIEHCATOP, 3JIEKTpUYecKas 1enb, 3akoH Oma, BHYTpEHHE COIpo-
TUBJICHUEC, MAIrHUT, MAarHUTHOC I10JIC MMPOBOAA C TOKOM, JJICKTPOMAarHnuTHasA WHAYKIUA, Ipa-
BUJIO JICHIIA, 3€pKaja, JUH3bI, COOMparoIias JMH3a, pacCcerBarolias JWH3a, CBETOBON MOTOK,
cuja CBETa, OCBEIIEHHOCTh, MOJIENh a0COJIIOTHO YEPHOTO Teina, abCONIOTHO YEpHOE TeJo,
dororddekrt, >neKTpoOMarHiuTHas BOJIHA, MOJIETIM aToMa, dKcnepuMeHT Pesepdopaa, 3akoH
pPaIuoaKTUBHOTO pacraja, siiepHas peaKiius)

6.4. MeTonnueckue ykazanus Il 00y4alOIIMXCs 110 OCBOCHMIO U CUMILIMHBI (MOLYJI51)

1) XKykosa T.A., [lynaeB A.B., bapa6anos /|.B. ®usuka. Coopuuk 3amau mo ¢usuke. YueGHO-
MeToAnYecKoe mocoOue JIsl CTyIEHTOB HHXEeHepHOro ¢akynbrera. Yacts 1. 2021.

2) XKykosa T.A., Kpacosckas E.A. ®usuka. Mexanuka u MosiekysipHas ¢pusuka. Meroau-
YECKHE YKa3aHUs VISl BBIMIOJHEHU JabopaTopHbiX padot. 2011 r. 36 cTp.

3) Horosumpin E.A., Kpacosckas E.A. ®usuka. "OnpeneneHre yCKOpeHHs: CBOOOAHOTO ma-
JICHUS C TIOMOIIBI0 YHUBEPCAIbHOTO MasiTHUKA". MeToauueckue yka3zaHus K jgadopartop-
HBIM palboTaM il CTYJEHTOB BceX (DaKkynbTeTOB JTHEBHOW M 3a0uHOU (popM 0oOyueHwUs.
2010 . 16 cTp.

4) Kpacosckas E.A., bapabanos /I.B. ®usuka. "OnpezneneHne KOHLIEHTPALMH CaXapHOTO
pacTBOpa ¢ MOMOIIBI0 caxapumeTpa'". MeToanveckrue yka3aHus K BBITOJTHEHHIO J1abopa-
TOPHOU pabOTHI AJIst CTYIEHTOB AHEBHOM U 3a04HOi dopM oOyuenus. 2013 r. 11 ctp.

5) Komaposa T.A., bapabanor /[.B. ®uzuka. "M3ydeHue uznydeHus aOCOIIOTHO YEPHOTO
tena". MeToauueckre ykazaHusl K BBINOJHEHHIO JTaOOpaTOPHOM paboThl AJIsi CTYACHTOB
JTHEBHOM U 3a04HOM popMm o0yuenus. 2013 r. 8 ctp.


http://www.vascak.cz/physicsanimations.php?l=ru%20

6) Komaposa T.A., bapadanos [[.B. ®usuka. "OnpeneneHne OTHOIICHUA TEMJIOEMKOCTEH
BO3[lyXa NpH IOCTOSHHOM JaBIICHUU M TIOCTOSHHOM oOOBemMe wmetomoM KiiemaHa-
He3opma'. Mertoaudeckre yka3zaHus K BBITIOJIHEHHUIO J1a00paTOPHOM pabOThI IS CTYICH-
TOB JTHEBHOH M 3a04HOM (popMm o0yuenus. 2014 r. 19 crp.

Komaposa T.A., bapabanos [[.B. ®usuka. "Onpenencaue ko3GphuiineHTa BI3KOCTH BO3-
JyXa KanmuisipHbIM MeTooM". MeToaruecKue yKa3aHusl K BBIIIOJIHEHHUIO J1a00opaTOpHOM
paboTHI IS CTYACHTOB IHEBHOM U 3a04HOM opm 00yueHus. 2014 r. 14 ctp.

XKyxora T.A., bapabanos /[.B. ®uzuka. "M3yuenue narepdepenimu ceera". Meronude-
CKH€ yKa3aHUs K BBIIOJHEHHIO JJAOOPaTOPHOU paboThI [JIsl CTYACHTOB JHEBHOW M 3204-
HoU opm oOyuenust. 2014 r. 20 ctp.

XKyxosa T.A., dynaes A.B., bapa6anos J/[.B. ®u3nka. ®usuka. JlabopaTopHblii MPAKTHKYM IS
CTYJCHTOB MHXEHEPHBIX crienuanbHocTei. Yacts 2. 2021.

7)

8)

9)

6.5. UndopmanuoHHbie CIPABOYHbIE CUCTEMbI, HCIOJIb3yeMble /1JIsi OCBOCHUS JUCUMILIN-
HbI (MoayJis1) (IpM HEOOXOAMMOCTH)
Hay4nast anektponnas 6ubimoreka http://e-library.ru

6.6. IlporpamMHOe olOecneyeHue, MCIOJb3yeMOe IS OCBOCHHUS JAUCHUILIMHBI (MOIYJIs1)
(mpu HeOOX0AUMOCTH)

1) Omnepanmonnas cuctema tuna Windows

2) Ilaker mporpamm obmiero mons3oBanus Microsoft Office

3) Hutepuer-Opaysepbl

6.7. Un(opManMoOHHbIE TEXHOJIOTHH, UCIIOJIb3yeMble NPH OCYIIEeCTBJICHUH 00pa3oBaTe/ib-
HOTI0 Mpolecca mo AUCHUILINHE (MOIYJIIO)
1) LMS Moodle.
2) JemoHcTpauus MYJIbTUMEANMHBIX MaTepHUaloB (MCTOYHUK:
http://www.vascak.cz/physicsanimations.php?l=ru , nepedens maTepraaoB cM. I1. 6.3.)

7. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMASA OJ OCYHECTB-
JIEHUS OBPA3OBATEJIBHOT' O ITPOLHECCA IO JUCHUITJIMHE (MOAYJIIO)

HaunmenoBanue criennann3upo-
BaHHBIX ayJIUTOPUH, KAOUHETOB,
nabopaTopuii H mp.

No

i Kpatkwuii nepedeHb 0CHOBHOT'O 000pYA0BaHUS

1. |YuebOnas aynuTopus Ijs mpoBeie-
HUS 3aHATHHA JIEKIIMOHHOTO THUIIA

YKOMILIEKTOBaHA CIEIHAN3UpOBaHHOM (yueOHOIT) MeberbIo,
Ha0OpPOM JIEMOHCTPAIIIOHHOTO 000pY/I0BaHUS U y4eOHO-
HaTJISIHBIMU TIOCOOUSIMU, 00ECTIEYMBAIONIIMY TEMAaTHYCCKHE
WILTIOCTPAIINH, COOTBETCTBYIOIIHE paboyeil mporpaMme auc-
LUIUIMHBI, @ TAK)KE TEXHUYECKUMH CpeICTBaMHU 00y4eHus (Tre-
PEHOCHBIM MYJIbTHMEAUHHBIM IIPOEKTOPOM, TOPTATHBHBIM
KOMITbIOTepoM THITa «HOyTOYK», TepeHOCHBIM pa3ABHXHBIM
9KPAHOM), CITy’Kallie JUIs IPeJICTaBIeHHs y4eOHOI HH(pOpMa-
MU OOJIBIION ayTUTOPHH.

YyeOHast ayquTOpHS I IIPOBEIe-
HUSI 3aHATHIA CEMUHAPCKOTO THIIA,
JUTSL TPYIIIIOBBIX M MHIMBULY aJIbHBIX
KOHCYJIbTAINH, JUIS TEKYIIEro KOH-
TPOJIA ¥ IPOMEKYTOYHOHN arTecTa-
UM

«Jlaboparopust MEXaHUKH U MOJIE-
KYJISIPHOU (DPU3HUKIDY

YKOMILUIEKTOBAaHA CIEIHATN3UPOBaHHON (YueOHOi) MeOebio,
TEXHUYECKUMH CPEACTBAMH 00yUYEeHHUs, CIyKALIMMHU TS Tpea-
CTaBJIeHUs yueOHOI nHDOpMAaIuu.

YcranoBka gaboparopHas “MastHuk Makcsena”;
YcranoBka naboparopHas “MastHuk O6epOeka’”;

YcranoBka naboparopHas “MasTHUK yHUBEpcaibHbI ™ OM
13;

Monyns “U3ydenre BBIHYKICHHBIX Konebanmit” OI1D 11.
YcraHoBKa 111 U3YyUEHUS 3aBUCUMOCTH CKOPOCTH 3BYKa OT
temnepatypst OIIT 1-7;



http://elibrary.ru/defaultx.asp
http://www.vascak.cz/physicsanimations.php?l=ru%20

VYcTaHoBKa U1 U3MEPEHHS TEIIONPOBOIHOCTH Bo3xyxa OIIT
1-3;

VYcTaHoBKa Ui onpeAeeHHs] OTHOIIEHUS TEMNIOEMKOCTH BO3-

JyXa MpY TOCTOSHHOM JaBJICHUH B MOCTOSIHHOM 00beme OIIT
1-6mH;

YcranoBka 1is onpeneneHns ko3¢ UIMEeHTa BI3KOCTH BO31LY-
xa ®IT 1-1n.

[MomemeHue s CaMOCTOSITEILHON
paboTHI

YKOMILUIEKTOBAHO CICIUATM3UPOBAHHON (y4eOHOI) MeOeIbio,
OCHAILIEHO KOMITBIOTEPHOI TEXHUKON C BO3MOXKHOCTBIO MO~
KitoueHus K cety "MHTepHeT" M 00ecreyeHo Jo0CTyIIoM B
3NEKTPOHHYIO HH(OPMALIMOHHO-00Pa30BaTEIbHYIO CPEIY Op-
TaHU3aIIH

[Tomemenne s XpaHeHHs U IPO-
(huIaKTUIECKOTo 00CTyKUBAHUS
y4eOHOTo 000pyIOBaHUS

YKOMIUIEKTOBAHO CIICIIHATHN3UPOBAHHON MeOeIbIo sl XpaHe-
HUS 000PYIOBaHUS U TEXHUYCCKUMHU CPEJCTBAMH IS €r0 00-
CITY>KUBaHHUSI.

Jlabopatopusi 3J1eKTpOMarHeTu3Ma

Monynp “U3yuenune penakcallnoHHBIX Konebarnii” OI1D 12;
Monynp “H3ydeHne MarHUTHOTO MOJISI COJIEHOU/ 1A C MTOMOIIBIO
nJaruuka Xomia” OIID 04;

Mopyns “U3ydenue nporeccoB 3apaa U pa3psia KOHAeHca-
topa” ®IID-08 M;

Mopyne “V3ydenue sBIeHUS B3aUMHON HHIYKIIUK
Mogynp “OnpenencHue OTHOLICHHUS 3apsiia AIEKTPOHA B €ro
Macce MetoaoM MarHeTpona” ®II3 03;

Habop ycTaHOBOK JeMOHCTPAaIOHHBIH “OTBITHI 110 JIEKTPO-
cTaThke’;

VYcraHoBKa 1eMOHCTpaunoHHas “UHAYKTUBHOCTh U EMKOCTb
LIeTIA TIepeMEHHOT0 ToKa. [lepexoaHbie mpo1ecchl B enu”
OJ1D 008 M;

YcraHoBKa IeMOHCTpaloHHas “B3aumonelicTBue napai-
JICJIbHBIX TOKOB”;

VYcraHoBka [eMOHCTpanoHHas “MarHuTHoOE MoJie MPOBOTHHU-
Ka ¢ TOKOM Pa3NInIHOI KOH(UTYparnn’;

YcraHoBKa JleMOHCTpalmoHHas “Pe3oHaHC B KonebaTeIbHOM
KOHType” ¢ reHeparopom curtanoB ®/13 18 M;

YcranoBka juis nemoHcTparun 3ddexra Xomra GJCB 02;
YcraHoBKa 11 U3yUECHUS TEMIIEPaTypPHON 3aBUCUMOCTH 3JIEK-
TPOIPOBOANMOCTH METAJIOB U nonynpoBoaHukoB OIIK 07;
Monyns “H3yuyenne 3aTyxaromux KoyedaHuil B konebaTens-
HOM KoHType” ®IID 10;

Jlaboparopust ONITUKH, KBAHTOBOM
(bu3NKHN, AaTOMHOH | siIepHON (HU3H-
KH.

YcraHoBKa 111 U3YyYEHUS! TEOMETPUYECKON ONTHKH U MOJISIPH-
3aruu PMC Nel;

VYcraHoBKa 11 M3y4eHUs! HHTepEpeHINN

PMC Neo2;

YcranoBka juist u3ydenus auppakuua PMC Ne3;

Mouenb abcontoTHO uepHoro Tena ®JICB 07;

YCTaHOBKA ISl U3y4deHus abcomoTHO yepHoro Tena OIIK 11
YcraHoBka s n3ydeHus paboTel razoBoro ytazepa ©JACB 12




Ipuio:xxkenune Ne 1
K paboyeil mporpaMme 1o JMCHUILIMHE (MOIYJII0)

®OH/] OLIEHOYHBIX CPEJICTB IO JUCIHUATLITAHE (MOYJIIO)

1.1. Ounasa,3a0unasn gpopma:

«DPusuka»
1. [lepeyenb komneTeH Ui, GOPMHUPYEMbIX HA TAHHOM JTalle

udp u HaumeHo-
Wunukatop(pl) TOCTWKEHHS KOMIETeHITNY / Tmanu- | Popma | OnieHoUHBIE cpe-
BaHHE KOMIICTCH- x
- pPYEMBIE pe3yJIbTaThl O0yUYCHHUS KOHTPOJIA CTBa
1 2 3 4
KomrmnekTs! Te-
N -1omnk-2 JeMOHCTpUpPYET 3HAHHE OCHOBHBIX 3aKO- CTOB, 3aJaHUs IJIs
HOB M METOJIOB HccienoBanmii ectecTBeHHBIX HayK |K, YO, T, |KoHTpoIBHBIX pa-
JUTSL peIlieHus 3a/1a4 Mpo(ecCuOHATLHON AeSITeIbHO- |P 00T, KOJUIOKBUY-
CTH. 9, 2-ii ceM |[MoB. Komriekt
9K3aMEHAIMOHHBIX
OIIK-2. BOIIPOCOB
CrocobeH mpume- KomrutekTs! Te-
HATH OCHOBHBIC CTOB, 3aJaHUs IS
WN-20nk-2 cnionp3yeT 3HaHNS OCHOBHBIX 3aKOHOB U
3aKOHBl M METOJbI . YO, T, KOHTPOJIbHBIX pa-
N METOJIOB HCCIICAOBAaHUIN €CTECTBEHHBIX HAYK IS
HCCICIOBaHUI N BJIP, K, D, [60T, KOJUIOKBHY-
penieHns 3a1a4d npodecCHOHATEHON JesITeTbHOCTH. o
€CTECTBEHHBIX HayK 2-if ceM MoB. KomrutekT
JUTSL peteHust 3a71a4 9K3aMEHAIMOHHBIX
npodhecCHOoHaTbHOMN BOIIPOCOB
JeSITeILHOCTH KomiiekTsl Te-
CTOB, 3aJaHUs IS
N -3 0mk-2 [Ipumensier ocHoBHbIE 3akOHBI U MeToAbl |YO,T, KOHTPOJIbHBIX pa-
HCCIIEIOBAHUI €CTECTBEHHBIX HAYK JJIsl PELICHUS BJIP, K, D, [60T, KOJUIOKBHY-
3aJ1a4 Mpo(heCCUOHATBHOM IEATEIBHOCTH. -1 ceM MoB. KomrutekT
9K3aMEHAIMOHHBIX
BOIIPOCOB

* Vrazvieaemea ¢hopma xonmpons. Hanpumep: YO — ycmmuuwiii onpoc, K — xoanoxeuym, T — mecmuposa-
Hue, P — pepepam, /] — 0oknaod, K3 — keiic-3a0aua, D — sx3amer.

2. Iloka3aTeqin U KpPUTepPHH OLECHMBAHUS C(POPMHUPOBAHHOCTH KOMIIETCHUHMH HA JAHHOM
Jramne ux (POpMUPOBAHUSA

Kpurepuu onennBanus™

[Tokazare-
. HEYJIOBJIETBOPUTENIBHO| YIOBIECTBOPUTEIHHO XOpOLIO OTJIMYHO
HE 3a4TEHO 3a4TEHO
N YpoBeHb 3HaHNI B N
YpoBEeHb 3HaHUN HU- YpoBeHb 3HaHUN B
MuHHAMAITEHO JI0TY- o0beMe, COOTBET-
’K€ MUHHMAaJIbHbIX . o0BeMe, COOTBET-
[TomHoTa N CTHUMBIH YPOBEHB 3HA- | CTBYIOIIEM IPOTPaAM-
. | TpeGoBaHMil, UMeNH . CTBYIOIIEM MPOTpam-
3HaHUHN HUMH, TOMYIIEHO MHOTO| M€ MOJATOTOBKH, JI0-
MecTO TpyObIe ommo- Me MO/ATOTOBKH, 03
HETpyObIX OIMOOK | MyIIEHO HECKOJIBKO
K1 omuboK
HerpyObIX ook
ITpu pemenuu cran- | [Ipopemonctpuposa- | [Ipogemonctpupona- | [IpogemoHcTpupoBa-
JApTHBIX 33/1a4 HE  |HbI OCHOBHBIE YMEHHS,| HBI BCE OCHOBHBIE HBI BCE OCHOBHBIE
Hanmuue |mpomeMoHCTpUpOBaHBI| PELICHBI THIIOBBIE 3a- | YMEHHS, PEIICHbI BCE | YMEHUS, pEIIeHbI BCe
YMEHHHA | OCHOBHBIE YMEHWUS, Jla4yy ¢ HeTpyOBIMU | OCHOBHBIE 33J]a4i C | OCHOBHBIE 33]a4H C

HMMENH MECTO TPyObIe
OLINOKHU

O]_HI/I6KaMI/I, BBIIIOJIHE-
HBbI BCC 3a/1aHUs, HO HC

HETrpyObIMH OIINOKa-
MH, BBIIIOJIHEHBI BCE

OTACJIbHBIMU HECYIIC-
CTBCHHBIMH HC1OYC-




B IIOJIHOM 00BEME

3a7jaHus B TIOJTHOM
00beMe, HO HEKOTO-
pBI€ C HEJTOUYeTaMH

TaMU, BBIIOJIHEHE] BCE
3a7aHUA B [IOJIHOM
o0beMe

[Ipu pemienuu cran-

HMmMmeeTcs MUHUMATIb-

IIponemoHncTpupoBa-
HBI 0a30BbIE HABLIKU

[IponeMoHcTpupoBa-

MEeTEHITUI

Hanwmawe | mapTHBIX 3ama4 HE | HBIH HA0Op HABBHIKOB
HBI HABBIKY TIPH pe-
HaBBIKOB |[IPOJIEMOHCTPHUPOBAHBI| ISl PEIICHUS CTaH- | TP PEIIeHUH CTaH-
HICHUH HECTaHAapT-
(Bnagenue| 0a30Bble HABBIKK, | AApPTHBIX 3a/a4 C He- | JapTHBIX 3a7ad C He- HBIX 32124 663 oI
OTIBITOM) | HIMEJIN MECTO TPYOble | KOTOPBIMH HeJloueTa- | KOTOphIMU HeJo4eTa-
0OOK U HEZOYETOB
OITHOKHI MU MU
CdopMHpOBaHHOCTD
KOMIIETEHIIUU COOT- CdhopMupoBaHHOCTD
CdopMupOBaHHOCTD (bopmup
BETCTBYET MUHHMAITb- KOMIIETEHIINN TIOJTHO-
Kommnerennus B mo- KOMIIETEHIIUH B LIEJIOM
. HBIM TPeOOBaHHSIM. CTBIO COOTBETCTBYET
Holi Mepe He copmu- . | cooTBeTCTBYET TpebO-
Xapakre- HNmerommxcs 3HaHui, TpeboBanusIM. Nnme-
poBana. Mmerommxcs N BaHusAM. Mmerommxcst N
pHCTHKA . . YMEHUH, HAaBBIKOB B . . IOLIMXCSI 3HAHUH,
3HAHWH, YMEHHH, 3HAHWH, YMEHHH, .
chopmu- I[EJIOM JIOCTaTOYHO YMEHHH, HAaBBIKOB U
HaBBIKOB HEJJOCTATOY- HAaBBIKOB M MOTHBAIIUU N
pOBaHHO- JUTSL PETIIeHUs TPaKTH- MOTHBAIIMH B TIOTHOU
HO TSI peTIeHuUs B IEJIOM JIOCTaTOYHO
CTH KOM- yeckux (mpodeccuo- Mepe A0CTATOYHO IS
MPaKTHIECKUX (TIpo- JUTSI PEIIEHUS CTaH-
MIETeHITNN HAJIBHBIX) 33724, HO PEIIeHUs CIIOKHBIX
(beccnoHaNbHBIX) 3a- JAPTHBIX TpaKTHYEC-
TpeOyeTcst JOIOITHU- MIPaKTHIECKUX (IIPO-
Jaq ckux (mmpodeccuo-
TeNbHas MPaKTUKA 110 (hecCHOHAIBHBIX) 3a-
HaJbHBIX) 33724
OOJIBIIMHCTBY MPaK- Jaq
TUYECKHX 3374
YpoBeHb
chopmu-
POBaHHO- Huzkuit Huxe cpennero Cpennuit Bricokuii
CTH KOM-

* [Ipenooasamenv snpase usmenums kpumepuu oyerusanus ¢ coomeememeauu ¢ @I'OC BO u ocobenno-
cmamu OIOIT

3. OueHo4HblIe cpeAcTBa

3.1. Texkymuii KOHTPOJIb OCYIIECTBIISAETCS MpenoaaBaTeseM JUCIUIIIIMHBI IPU MTPOBEIE-
HUM 3aHATUH B popMe: TeCTOB, PELIeHUs] KOMIJICKTOB 3a/1a4 (JIOMAaIIHUX 3a/laHH ), KOHTPOJIb-
HBIX paboT, KOHCIIEKTOB, Ja0OPATOPHBIX paboT, coOeceOBAHNM, 3aKIIIOUNTEIbHBIX TECTOB.

Ouenounoe cpeactso 1. Tecm — cucmema cmanoapmu3uposanHbvix 3a0anuil, N0360-
AAIOWAA AEMOMAMUSUPOEAIMb NPOUEOYPY USMEPEHUA YPOGHA 3HAHUN U YMEHUTL 00yuarouye-

20CA.

Pa3nesn «MexaHuka u MoJIeKyJIpHAs (PU3MKA)

Bxoownoii mecm (T3 _1). IlpoBepka OCTaTOUYHBIX 3HAHUM 10 MIKOJILHOMY KypCy (pU3UKH.

7 tectoB (T3 2-T3 8) mo temam 2-7 npakTHUECKUX 3aHATUI

SaxmrountenbHbd TecT (3T 1) mo Teme «MexaHuKay.

3axmountenbHbii TecT (3T 2) mo teme «MonekymsipHas GU3UKa U TEPMOIMHAMUKA.

Pazgen «uekTpomMarHeTusm»

HToroBoe TecTUpoBaHUE M0 pa3ieiy

Pa3nen «OnTHka, aToMHas U sepHast pU3nka»




11 tectoB (T3 1-T3 11) mo Temam npakTUYECKUX 3aHATHH M 3aKIIOYUTEIbHBINA TECT
Kpurepun o1ieHKH pe3ynbTaToB TECTUPOBAHMSL:

3aumeno — MeHee 2 HETIPaBUIIbHBIX OTBETOB

He 3aumeno — 6onee 2 HeNpaBUIbHBIX OTBETOB

OueHo4uHoe cpencTBo 2. Peuienue komniekmoes 3aoau (Oomauinee 3a0anue) — cu-
cmema 3a0anuil 011 OUCMAHYUOHHO20 6bINOTHEHUA, NO360NAIOUAA NPOCEPUMb KAYECME0
YPOBHA 3HAHUIL U YMEHUTL 00yUarouiezoc.

Paznen «MexaHuka u MoJIeKyJIsipHas (PU3UKA»

Homamrnee 3aganue 1 (13 1). BeimonHeHne npoOHOTo TecTa B CETEBOM 00pa30BaTeIbHOM MO-
nyne (Moodle).

I3 2. KunemaTtuka MaTepuagibHOU TOUKH.

J3 3. Jlunamuka MatepuaibHON TOUKH.

3 4. 3akoH coxpaHEHMsI B MEXaHUKE.

I3 5. Mexanuueckue KojieOaHus.

A3 6. MKT uaeanbHOro raza ra3oBbl€ 3aKOHBI.

3 7. IlepBoe Hauano TepMOAMHAMHUKHU. TEMI0EMKOCTb.

13 8. Bropoe Hauano TepMOAMHAMUKHU. TepMOIUHAMUYECKHUE [TUKITBL.
Pa3nen «JaekTpoMaraeTusmy

JlomanHue 3a1aHus 1o TeMam:

I3 1. 3akon Kynona. HanpspkeHHOCTD SJIEKTPUYECKOTO TIOJIA.

I3 2. Pabora snexrpudeckoro nois. [Torentman. [lone B gudnekTpukax.
I3 3. OnexrpoemkocTh. KoHaeHcaTOPHI.

J3 4. ITocTOsSHHBIN NEKTPUYECKUI TOK. 3aKOHBI IIOCTOSIHHOTO TOKA.
J3_5. MaruutHoe none. 3akoH buo-Casapa-Jlamaca.

J3 6. CunoBoe AeiicTBHE MarHUTHOTO NOJISL HA 3apsiibl U TOKH.
J3 7. DnexTpoMarHuTHasE UHIYKIUS.

I3 8. SIBneHue caMOMHIYKIIUU. DIIEKTPOMAarHUTHBIE KOJIeOaHusI.
Pa3znen «OnTuka, aTOMHas U siiepHas (PU3MKA»

Jlomaninue 3a1aHus o TeMam:

13 1. UuTepdepenuus crera

A3 2. Iudpakmus ceera

I3 3. lonspuzamus ceera



3 4. KBaHTOBO-ONTHYECKUE SIBJICHUS
13 5. DnemeHThI aTOMHOM (pr3uKH

13 6. DnemeHTsI aaepHoi puzuku

OuenouHoe cpenctBo 3. Konmpoavnasa padoma — Hadop 3a0anuii 011 RPOGEPKU YMEHU
npUMEHAMb meopemuyecKue 3HanUs 014 peulenus 3a0ay no pazoeny OUCYUNnIUHbL.

Pasznen «Mexanuka u MosieKyJsipHast (pusuka»

Kontponsnas padora 1 (KP1). Mexanuka.

Kontponbnas padota 2 (KP2). TepmoaunaMuka 1 MoJeKysipHas hU3HKa.
Paznen «uekTpomMarHeTusm»

KontponbHas pabota 1o Teme «JIEKTPUYECTBO U MarHeTU3M»
Pasznen «OnTuka, aToMHas U siAepHas QU3MKA»

KonTponbnas padora 1 (KP1). Bonnosas onTuka

Ouenounoe cpeactBo 4. Koncnekm — cpeocmeo 011 npoeepKu 20moeHOCmu K npakK-
mu4ecKum Ui CEMUHApPCKUM 3aHAMUAM.

ConepxcaHHe MaTcepuraIoB, MPCACTABJICHHBIX B KOHCIICKTAaX, COOTBCTCTBYCT TEMaM JICK-
IMUOHHBIX U ITPAKTHYCCKUX 3aHATUM. HpOBepKa OCYHICCTBJIACTCA ITPECIIOAABATCIIEM HaA MMPAKTHUYC-
CKOM 3aHsTHH.

OuenouHoe cpeacTno 5. Jlabopamophnas paboma — cpedcmeo 01s 3aKpenieHus u
RPAKMUYECK020 0C80CHUA MAMEPUAA NO ONPEOESIeHHBIM MeMaM OUCUUNTUHDL.

Tpebosanus k ogpopmnenuro omuema no rabopamopnoti pabome npeocmasiensvi 8 POC.

Ouenounoe cpeactBo 6. Codecedosanue — cpeocmeo KOHMPONA YCEOCHUA YUeOHO20
Mamepuana no meme 1ad60pamopHoil padbomul u yMeHuil noyuams, 00padamyléamsy u uH-
mepnpemupogeams pe3yromamol Ikcnepumenma. Ilposooumca unoueuodyanbHo ¢ Karcovim
CMYOEHMOM UU 8 MUHUZPYNNAX.

Bomnpocs! 1 MOArOTOBKH K co0eceI0BaHHUIO MO J1a0opaTopHOi paboTe MpUBE/IEHBI B
METOJMYECKUX YKa3aHUAX K JJabopaTOpHBIM paboTaM. B orieHOUHOM cpescTBe PUBEAEHBI Tpe-
O0OBaHMs U peKOMEHAalUH 110 0(OPMIIEHHUIO OTYETa 10 JJabOpaTOpHOI padoTe.

JIaGopaTopHble pabOThI BBIMOIHAIOTCS 0 MHIUBUAYalIbHOMY rpaduky. JlabopaTopHble
pabOoThI BHIIOJHSAOTCA B ITApe, €CJIU B IPYIIE HEYETHOE KOJIMYECTBO CTYIEHTOB, TO I0IyCKaeTCs
BBINOJIHEHHE Pa0OThI TPEMs CTYACHTaMH.

Bce maboparopubie paboThl 00ecriedeHbl METOANIECKUMHU YKa3aHUsIMU. Bee 3amanus K
n1abopaToOpHBIM paboTaM MPECTABICHBI B CETEBBIX 00pa3zoBaTenbHbIX MOAYIsiX (COM Tpebosa-
HUsL K 0QhOpMIIeHUI0 omyema no 1abopamopHou pabome.

OTyeT 1omKEH COAEPKATh

1. Homep u Ha3Banue naboparopHoit pabotsl, ®DUO cTyneHTa, KOTOPHIH €€ BBIMOIHIII, HOMEP
IPYIIIBL.



2. Uenu u 3amaum paboTHI.
3. TlpuGopsl ¥ TPUHAIICKHOCTH.

4. Cxema ycTtaHOBKH (3kcniepumeHnTa). OCHOBHBIE y3JIbl U 3JIEMEHTHI 0003HAYAIOTCS HOMEpa-
MU, KOTOPbI€ pacIn(PpOBHIBAIOTCSI.

5. Pabouas popmyna(br). PopMyIibl, 10 KOTOPHIM HEMIOCPEICTBEHHO MPOBOISTCS pacyeThl Be-
JMYUH, OTIPEICSIEMBIX B YIPXHEHUAX JabopaTopHoil paboThl. Bee 0003HaueHns GU3nIecKux
BEJIMYMH, BXOJSIIIUX B paboune GopMyIibl, JOIKHBI ObITh pacIN(ppPOBAHbBI HUXKE.

6. Wnes metona. B HECKOIBKUX MPEIOKEHHUSIX PACKPBIBACTCSA CYTh (PU3NUECKUX SBICHUHA U
IIPOLIECCOB, JIEKAIIUX B OCHOBE IIPOBOJUMOIO HKCIIEPUMEHTA.

7. Tabnuua(el), B KOTOpbIE 3aHOCITCS SKCIIEPUMEHTANIbHBIE U pacueTHbIe AJaHHbIe. CTYIEeHT
3apaHee JI0JDKEH MPOJayMaTh CTPYKTYPY TaOJIUIIBI, UCXOS U3 TOTO, CKOJIBKO OTBITOB HEOOXO/IH-
MO MPOBECTHU, KaKHe BETUMYMHBI HEOOXOAUMO ONPEAETUTh U paccuntaTh. [Ipu opopmiienun tabd-
JIUI] B IIANKE JOJDKHBI OBITh YKa3aHbl 0003HAYCHUS BETUYHH U Yepe3 3aIATy0, CIUHUIBI U3Me-
penusi. PekoMeHyeTcs Bceryia OCTaBIsATh HECKOJIBKO KOJIOHOK, KOTOPBIE MOTYT IPUTOIUTHCS
JUISl pacu€TOB MOIPEUIHOCTH.

8. Pacuertsl. [IpuBOASTCS OCHOBHBIE pacdeThl 3HAUEHUH OMPEeIieMbIX B pa00Te BEIMYUH U
UX MOTPEIIHOCTEN.

9. TlocTpoeHsl HEOOXOIUMBIC IS aHAIHM3A PE3yIbTATOB IKCIIepuMeHTa rpaduku. [Tpu moctpo-
eH1H rpaduKa y KaXI0i OCH JOJDKHBI OBITh OMMCAHbI 0003HAUCHHS BEJTMYNH U €JAMHUIIBI U3-
MEpPEHHUS, MacITad JOKEeH OBITh BEIOpaH palMmoHaIbHO; Ha TpaduKe JOJHKHBI OBITh YETKO BU/I-
HBI DKCTICPUMCHTAJIBHBIC TOYKH; HE JOMYCKACTCS COCIMHEHHE TOYCK JIOMaHOW KPUBOM, COS/IH-
HSIOIIEH 3T TOYKH; TPH HEOOXOIMMOCTH Ha TpaduKe MPOBOIUTCS aANMIPOKCHMHPYOIIAs KPH-
Basl.

10. BeiBoael. KpaTko u3naratoTcsi OCHOBHBIE PE3YJIbTaThl IKCIIEPUMEHTA UCXOASI U3 €T0 LIETEH,
pOBOAMTCS UX aHanu3. Eciau B pabote onpexaensercs HeKoTopas pu3ndeckasi IOCTOSIHHASL, TO
HE00X0IMMO yKa3aTh 3HaY€HUE, ONPEACICHHOE SKCIIEPUMEHTAIBHO (BKIJIIOYast MOTPELIHOCTh), U
IIPOBECTHU €€ CPABHEHUE C TaOIM4HON BennunHoi. Ecin nccnenyercs kakas-1nbo 3aBUCUMOCTb,
TO yKa3bIBAETCS XapaKTep ITON 3aBUCUMOCTH, BBIBJICHHBIH B SKCIIEpUMEHTE (JIMHEHHas1, SKCII0-
HEHIMaJIbHAS U T.[.), U IPOBOJIUTCS CPAaBHEHUE C TEOPETUUYECKOM 3aBUCHMMOCThI0. Eciii mpoBe-
psieTcs CIpaBeIIMBOCTh HEKOTOPOIO (PU3NYECKOT0 3aKOHA, TO TaK)Ke HEOOXOAMMO NMPOBEPHUTH
corjacue SKCIEePUMEHTAIbHBIX JaHHBIX C TEOPETUYECKON (POopMyJIIOi.

OKOHYATEILHBIN pE3YIbTAT JOJIKCH OBITh 3aIIFICaH B COOTBETCTBHUU C MMPUHATBIMU IIPABUJIAMHU,
o0s13aTeNnbpHA OLICHKA NOTPCHIHOCTU IMOJYUCHHOI'O pE3yJIbTaTa U CO6J'IIO,[[€HI/IC IIpaBUJI OKpYTJIC-
HUS 3HAYCHUMN ONpECACIIICMBIX B OKCIICPUMECHTC BEJIMYHUH U UX HOFpGIHHOCTeI\/'I.

Ipumep 3a0anus ons nabopamoproii pabomwl «Onpedenenue ONUHbL C8eMOBOU 8OJIHbL C
nomowvio bunpusmel Openensay

l. CobepuTte cxemy COrjacHO PUCYHKY.

2. Ha OGymare oTMeTbTe MOJIOKEHUS Ja3epHbIX mareH. Cmernas Oymary, cienaite HECKOJIBKO
3apucoBok. CHsB Oymary, U3mMepbTe BCe pacCTOSIHUS [ MEXKAY MSATHAMHU.

3. N3mepbre paccrosHue L OT OMOpU3MBI 10 SKpaHa U HAWIUTE MPEITOMISIONIMHA Yro

l

2L(n-1)

Brruncnenus nposeauTe i BceX 3HaU€HUH / U olleHuTe norpeurHocts. [lokasaTens mpe-

JIOMJIEHUs cTekia Ounpusmel n = 1.51.

OUnpusMbl: 9 =



Kpumepuu oyenusanus peszynomamos 3awumuol 1a60pamopusvix pabom

CooTBeTcTBHE NOATOTOBKHU JIAOOPATOPHOTO XKypPHAIAa yCTAaHOBICHHBIM TPEOOBAHUSM.
CrenieHb TOTOBHOCTH K BBINOJIHAEMON paboTe: 3HaHME LM M 337ad padoThl, MOpsaKa
BBITIOJIHEHUS YIIPAXXHEHUH U CXEMbl YCTAaHOBKH, HA3HAYEHUSI TPUOOPOB U MPUHAIIIEKHO-
CTeH.

3HaHue 0CHOB Teopuu. IIoHMMaHue ujen MeTo/ia POBEACHUS U3MEPEHHH.

ITonnmManue 001acT NPUMEHEHUS UCIIOJb30BaHHBIX B paO0OTe 3aKOHOB (PU3HKH.
Brnanenue cpeacrBamu noisryueHust 1 00paOOTKM MH(OPMALMU, YMEHHE CTPOUTh U UH-
TEpIPETUPOBaTh I'paUKU, PACCUUTHIBATh MOTPELUIHOCTb, AHAIU3UPOBATh IOJYUYCHHbIE
pE3yJIbTaThl U JEJIaTh BBIBOJBI.

CpOK BBITIOJIHEHUS U 3aIIUTHI 1a00paTOPHOI paboTHI.

Ouenounoe cpeactBo 6. Covecedosanue

COGGCGI{OB&HI/IC — 9TO0 CPCACTBO KOHTPOJIA, OPraHM30BaHHOC KaK CIICIUaIbHAasA 6606,[[3

MperoaaBaTelis ¢ 00yJaronIMMCs Ha TEMBI, CBS3aHHbBIC C H3y4aeMOU JUCIUILTUHON, U PACCUH-
TaHHOE Ha BhISICHEHHE 00beMa 3HaHUI 00Y4YarOIerocs 10 ONPEIEIICHHOMY pa3zeiy, TeMe, Mpo-
OJieMe U T.II.

B HaHHOﬁ AUCHUIITIMHE UCITOJIB3YCTCA KaK CPCACTBO KOHTPOJISI YCBOCHUSA yqe6Horo Ma-

Tepraa 1o TeMe J1adopaTopHOi paboThl U YMEHHH MOTy4aTh, 00padaThIBaTh U HHTEPIPETUPO-
BaTh PE3yJIbTAaThl IKCTIepuMeHTa. [IpoBOANTCS MHANBUIYATIBHO C KQXKABIM CTYACHTOM HJIH B MH-
HUTPYNIaXx.

[Ipumepsl BOIIPOCOB /17151 HOATOTOBKU K cOOECE0BAHMUIO 110 JIaDopaTOpHOU padore:

«I/I3yquHe 3aKOHOB MEXaHMYECKUX KOJIEOaHUH C MOMOIIIbI0 MasTHUKA ITomsy:

Kakue xonebanusi Ha3pIBalOTCS COOCTBEHHBIMH (CBOOOIHBIMU)?
3anuiuTe 3aKOH TMHAMUKHU 3aTyXarolux kojaebanuid. [Ipoananusupyiite ero peuieHue.
B uewm 3akmiouaercs pusndeckuii cMbIc KO3QGUIIUEHTA 3aTyXaHUs?

Bompock! 115t TOArOTOBKM K coOece10BaHUIO 10 J1a00paTOpHbIM paboTaM MpUBEIEHBI B

METOMYECKUX YKA3aHUAX K JJabopaTOpHBIM paboTaMm. Kpumepuu oyeHusanus pe3yivmamos co-
becedosanus (3auumuol 1a60pamopHuIX pabom)

CooTBeTcTBHE MOATOTOBKH JIAOOPATOPHOTO XKYypPHAIAa yCTAHOBICHHBIM TPEOOBAHUSM.
CreneHb rOTOBHOCTH K BBINIOJHSAEMOM paboTe: 3HaHWE LENM U 3a1ad paboThl, MOpsIKa
BBITOJIHEHUS YIPAXXHEHUH U CXeMbl YCTAaHOBKH, Ha3HAYEHUsI IPUOOPOB U MPUHAIIEKHO-
CTEH.

3HaHMe OCHOB Teopuu. [loHnMaHue uien MeToja MpoBEICHNS N3MEPEHUI.

[Tonnmanue 061aCcTH MPUMEHEHMSI UCII0JIb30BAHHBIX B pa00TE 3aKOHOB (DU3HKH.
Bnagenue cpencrBamu nosydeHus 1 o0paboTku MHGOpPMAILMU, YMEHHE CTPOUTh U HH-
TEPIPETUPOBATh I'paUKH, PACCUUTHIBATH MOTPEUIHOCTb, AHATU3UPOBATH IOTYYCHHbIE
pe3yNbTaThl U JeNIaTh BHIBOJBI.

CpoK BBINIOJIHEHHUS U 3aIIUTHI JIAOOPATOPHOU PabOTHI.

3.2. IIpomexxyTouHas aTTecTalus MPOBOAUTCS B BUJIE 3a4eTa U/UITU SK3aMEeHa.

3aueT — 3TO CPEeCTBO KOHTPOJIS,, OPraHW30BaHHOE KaK MMChbMEHHBIN OTBET Ha 3a/1aHHbIE BOIPO-
CBI /UK clienuanbHas Oecesa npernoaaBaress ¢ 00yJaromuMcs Ha TEMBbI, CBSI3aHHBIE C H3yYae-



MO¥ JUCIUIUTMHON, ¥ PACCUNTAHHOE Ha BhISICHEHHE 00beMa 3HaHUH 00yJaroIerocs mo onpese-
JIEHHOMY pa3lieny, TEME.

Bomnpocskl 11 MOATOTOBKH 10 paszaeiay «Mexanuka, MoJieKyJasipHasi (pU3NKa

1. CnocoObl onucaHus ABHKEHUS MaTepUalbHOW TOYKU: BEKTOPHBINA, €CTECTBEHHBIN U KO-
OpAMHATHBIN. DKBHUBAJICHTHOCTh PA3JIMYHBIX COCOOOB omucanus JIBUxkeHus. IlyTe u Tpaekro-
pust. [lonsATusA cpeqHell 1 MTHOBEHHOM CKOPOCTU U yCKOpeHUs. CKOPOCTh MPOXOXKACHUS IyTH.
[Touck rpaduka JBMXKEHUS TI0 €ro XapaKTepUCTUKaM (ClTydail OJJHOMEPHOTO paBHOIIEPEMEHHOTO
JIBIDKCHUS ).

2. JIBMKEHHME MAaTEepUAIbHOM TOUYKHU 110 OKPYKHOCTH U €r0 KUHEMATUYECKUE XapaKTepUCTHU-
KH: BEKTOpP AJIEMEHTAPHOI0 YIJIOBOI'O IIEPEMELIEHUs, YIIIOBask CKOPOCTh U yCKopeHue. CBs3b JIH-
HENHBIX U YIJIOBBIX KHHEMATHUECKUX XapaKTEPUCTHUK.

3. Onucanue KpUBOJUMHEHHOIO JBH)KEHHSI MaT€pUAJIbHOW TOUYKH: MOHSATUE paguyca KpHU-
BU3HBI TPAEKTOPUH, HOPMAJIBHOIO M TAHTEHIMAJILHOTO HarpaBieHui. [lonHoe, HOpManbHOE U
TaHT€HIIMATIbHOE YCKOPEHUS U UX QU3UYECKUIN CMBICI.

4. Ponp BbIOOpa cHCTEMBI OTCYETA B AMHAMHKE. 3aKOH MHEPINH (TIepBhIi 3akoH Hbp0TOHA).
WNuepuuanbHble cuctemsl oTcuera. [IpuHuun otHocuTenpHOCTH [ anues.

5. Omnwucanue ABUKEHUSI HECBOOOJHBIX YACTULl B MHEPLUUAIbHBIX CUCTEMax oTcuera. [loHs-
TUS cUiIbl U Macchl. Bropoii 3akoH HerotoHa. IIpouenypa nusmepeHuss Macchbl, CBOMCTBA MacChl.
[TonsiTue umnynbca MaTepuaabHOM Touku. BTopoii 3akoH HeroToHa B uMnynbcHoOM ¢opme. O6-
JACTh TPUMEHUMOCTH BTOPOro 3akoHa HeroToHa.

6. /[leiicTBue u mpoTHBOACHCTBHE, TpeTHi 3akoH HptoToHa. [IpumMeps! ero npossnenus. O06-
JACTh NPUMEHUMOCTH TPEThEro 3akoHa HproToHA.

7. IloHsTne HEMHEpPUUAIBbHOMN cucTeMbl oTcuera. CUilbl MHEPLUUU U UX cBoWcTBa. [IpuunHbI
BO3HUKHOBEHHUSI CUJI UHEPLIMH.

8. Mmnynbc cucreMbl. 3aKOH M3MEHEHUsI MMITYJIbCA. 3aKOH COXPAaHEHUS UMITYJbCa U OT-
JIeIIbHBIX €r0 KOMIIOHEHT. MIMITyJIbC KaK YHUBEpCalbHasA XapaKTEPUCTUKA COCTOSHUS CUCTEMBI.

9. PabGora cuin. MomHocTh. KOHCEpBaTHBHBIC 1 HEKOHCEPBATUBHBIC CHIIBL. JluccUIaTHBHBIC
cuibl. Pacder paboThl B OJJHOPOIHOM TIOJIE CHIIBI TsDKeCTU. Pacder paboThl cuil ynpyrocTH U pa-
OOTHI B 110JI€ EHTPATIBHBIX CUJI.

10. Kunetnyeckas sHeprusi MaTepualibHOM TOUKH U TBepJoro tena. Teopema 00 U3MEHEHUH
KUHETUYECKON YHEPIUH.

11. IloreHunanbpHast Heprus cucteMsl Tei. [IpuunHbI H3MEHEHNs TOTEHINAIbHON SHEPTUH.
CaolicTBa NoTeHUMANbHON 3HEprUU. CBsI3b CHIIBI U MOTEHIIMAIBLHOW SHEPTUH.

12. IlonHass MexaHW4YecKas DHEPrus CUCTEMBI. 3aKOHBI MU3MEHEHHUS U COXpPAHEHMs TOJHOU
MexaHu4ecKoi sHepruu. [ToHsTHE TOTEHIIMAIBHON SIMBI M TIOTEHIIMAIIBHOTO 0aphepa.

13. IloHsiTHE MOMEHTA CHJIBI OTHOCUTEIBHO 3aKPEIJICHHOM TOYKU. PacueTr MOoMeHTa cuil OT-
HOCHUTEJIBHO 3aKperieHHOW ocr. MomeHT nnepunn. Teopema IITelinepa.

14. Kunetndeckas sHeprus Bpamaromerocss tena. KuHernueckas sHeprus TBEpPAOTO Tena,
COBEPIIAOIIETO TUIOCKOE ABMKeHne. Teopema Kénura.

15. OcHOBHOI 3aKOH JMHAMMKH BpaIaTEIbHOIO JIBUKEHUS TBEPAOIO Teja. Y CIIOBUE PaBHO-
BECHsI TBEPJIOTO TeNa.

16. MoMeHT nMITyJIbca MaTEPUAILHON TOUKU M TBEPIOTO Tesla. MOMEHT MMITyJIbCa TBEPIOTO
TeJa OTHOCUTENIbHO 3aKPEIJICHHON OCH. YpaBHEHHE MOMEHTOB. 3aKOHBI U3MEHEHUSI U COXpaHe-
HUSI MOMEHTA UMITyJIbCa.

17. Tapmonnueckue kosiebanus. JIMHEHHBIA OCHMILIATOP. 3aKOH TapMOHUYECKUX KoyeOa-
Huil. [TapameTpbl rapMOHUYECKUX KOJNeOaHUH U UX (PU3MUYECKHI CMBICI. Y CIIOBHE TapPMOHUYHO-
cTu Kojebanuii. PacyeT coOOCTBEHHOM YaCTOTHI 3TUX OCIHIIISITOPOB.

18. 3aTtyxanue koneGaHMi NMpH HATUMUMU Bszkoro TpeHus. Koadduuumenr 3aryxanus, nora-
pUbMUYECKHl TeKpEeMEHT 3aTyXaHusl, TOOpOoTHOCTh. Ciiyyau Majioro v OOJbIIOrO TPEHHUS.

19. BeiHy>xIeHHbIe KOJIeOaHus 1Mo IeHcTBHEeM rapMoHuyeckoi cuibl. [lepexoanslii u ycra-
HOBUBIIMICS peKUMBbI. Pe30HaHC aMITIUTY/bl. AMIUINTY/IHO-4aCTOTHBIE PE30HAHCHBIE XapaKTe-



PUCTHKH, UX 3aBUCUMOCTb OT Ko3(pduirenta 3aryxanusi. Dusnueckuii cMbIci 100pOTHOCTH.

20. [Toctynatel cienuanbHOM TeOpur OTHOCUTeNbHOCTH. [IpeoOpazoBanus Jlopenmna. Kune-
MaTuueckue 3()QexThl crenuaibHOH TEOPUH OTHOCUTEIHHOCTU: 3((EKT cokpallieHus JIMHBI,
a¢ ekt 3amMeICHHs] BpEMEHHU.

21. Knaccuueckasi U pelnsiTUBUCTCKas KapTUHbI Mupa. [loHSATHE pEeNATUBUCTCKONM SHEPTHUU.
CooTHoIIEHHE MEX]ly MACCOI U SHEprueH.

22. MakpocucTeMBbl: MpUMepbl, 0COOEHHOCTH, COCTOSIHHSI MAaKPOCUCTEM U CIIOCOOBI UCCIIE0-
BaHMs MakpocucteM. CpeqHie BeTMYUHBI 10 BPEMEHH, 110 aHCaMOJTI0, 3pTroAnyecKast THIIOTe3a.

23. YpaBHEHHUE COCTOSIHUA MJEalbHOTO raza — ypaBHeHue MenneneeBa-Knaneitpona. Cmech
WJIcalIbHBIX T'a30B, 3aKOH J{anbToHa. M301poneccsl.

24. OCHOBHBIE ypaBHEHHUS MOJEKYJISAPHO-KUHETUUECKON TEOpPHHM HJACAIbHOTO Ta3a. BwiBon
ypaBHeHUs Knay3uyca U OCHOBHOIO ypaBHEHHS MOJIEKYJISIPHO-KUHETHUUECKON TEOpUU HJI€alb-
HOTO rasa.

25. Temnepatypa - Mépa KHHETUUECKON dHEpruu Mosekyi. CpeaHss KUHETUYeCcKasi SHeprus
Mosiekyn. CpeqHsisi KBaapaTuyHasi CKOpocTh MoJiekyis. Crenenu cBo6ozabl. 3akoH bonbimana o
paBHOpACHpEIeTICHIH MOJIEKYJI 10 CTEIIEHSIM CBOOO/IbI IBMKEHUS MOJICKYI.

26. Pacnpenenenue MOJIEKYJI Ta3a 1o CKOpPOCTsAM — pacnpezaenenue Makcsemna. [1moTHOCTD
BEPOATHOCTH. XapaKTEepHbIE CKOPOCTHU paclpezesieHus. 3aBUCUMOCTh pacnpesesieHus Makcsen-
Jla OT TeMIiepaTyphbl poja BellecTBa.

27. UneanbHblil ra3 B CHIIOBOM mojie. MI3MeHneHnue naBieHus raza ¢ BpicOTo. bapomerpuue-
ckas ¢opmyna. PacripeneneHue MoJIeKyI MO MOTEHIIMATBHBIM YHEPTHSIM B CUJIOBOM TOJI€ — pac-
npeaenenne boiapnmana.

28. SBnenue muddysuu B razax. YpasHenue duka. 3aBucuMocTh Kodddunuenta audady-
3UM OT PU3NYECKON IPUPO/IBI U TaPaMETPOB COCTOSIHUSI UJI€AIBHOTO T'a3a.

29. MonekynapHblii MEXaHU3M BHYTPEHHETO TpeHHs B razax. YpaBHeHue HrrotoHa. 3aBu-
CHUMOCTH KO3 UIMEHTA BSI3KOCTH OT POJa T'a3a U MapaMeTpOB COCTOSHUS HICATBHOTO Ta3a.

30. BuyTpeHHssl 3HEpPrusl TEPMOJUHAMUYECKONH CHUCTeMbl Kak (pyHKIHS cocTosHUsA. BHYT-
PEHHSS SHEPrusl UAeabHOrO Ta3a. DKBUBAJIEHTHOCTh TEIUIOTHI U paboThl. | 3aKOH TepmMoauHa-
MHUKH, €T0 CBSA3b C 3aKOHOM COXpPaHEHUs U MPEBpalleHUs YHepruu. BeuHblil [BUTATENh MEPBOTO
pona.

31. DnemeHTapHas paboTa, coBeplIaeMas razoM INpu H3MeHeHuu obObema. ['paduueckoe
MpPEACTAaBICHHE PadOTHl. 3aBUCUMOCTh pabOTHl OT BHUA Mpoiiecca. Beruncnenue paboThl ujie-
aJIBHOT'O Ta3a IPU U30IPOLIECCaX.

32. Knaccuueckasi Teopus TEMJIOEMKOCTH WJEAIBHOIO ra3a. YaeiabHas U MOJISIpHas TeIio-
€MKOCTH, CBSI3b MEXIY HUMHU. MOJISIpHBIE TEIJIOEMKOCTH IPHU MOCTOSHHOM JIaBJICHUU U 00beMe
U UX B3aUMOCBS3b, (popmynia Maiiepa.

33. Ilpumenenue | Havana TepMOAMHAMUKH K Pa3IMYHBIM TIpoleccaMm (TepMOJWHAMHUKA
M30IPOIIECCOB).

34. O6patumble U1 HeoOpaTHMble TEpMOJMHAMHUEecKHe Iporecchl. HeoOpaTumMocTh peasb-
HBIX TPOILIECCOB.

35. Ipsimble nukiel. TermoBble MamuHbl. KoadduiueHT none3Horo AeicTBUS TEMIOBBIX
MmamuH. Il 3akoH TepmoauHaMuku B popmynupoBke TomcoHa. Beunblil nBurartens BTOpOro po-
na.

36. Huxn Kapno. Pacuer KII/l nneansHOI TemnnoBoil MaluHbl, paboTaromiel mo npsMomy
obparumomy nukiy Kapuo. Teopemsl Kapro. CriocoOs! nossitenust KIT/[ TennoBbIx MammH.

37. OOpaTHble LUKIBL. XOJOAWIbHbIE MalIWHBL. XOJOAWIbHBIN Koapdunuent. Il 3akon
TepMoIMHAMHKH B (hopmynuposke Kiaysuyca.

38. IlpuBeneHHOE KOMMYECTBO TEIIOTHL. [IprBeeHHOE KOJWYECTBO TETUIOTHI B OOPaTHMBIX
U HeoOpaTHMBIX Mpolieccax — HepaBeHcTBO Kiaysuyca.

39. DHTponus TEPMOJAMHAMUYECKUX CUCTEM Kak (YHKIUS cocTosiHMs. V3MeHeHue 3HTpo-
UM B 3aMKHYTBIX CHCTEMax Ipu oOpaTUMBIX U HEOOPAaTUMBIX Ipolieccax. 3aKOH BO3pacTaHUS
sHTponuu. [Ipumepsl, MOATBEPkKAAIOIINE 3aKOH BO3PACTAHUSI SHTPONUU. VI3MeHeHre SHTPOuu



JUTSL UeajJIbHOro rasa.

Bonpocsl /151 NOATOTOBKY K 3a4eTy MO0 pa3fieny «JeKTPOMATrHeTU3M»

1. Dnexrpudeckuii 3apsa u ero cBoiicTa. 3akoH Kynona. HanpsskeHHOCTh JI€KTPOCTATUYECKO-
ro noJist. [IpuHuun cyneprno3uuuu Cuil U nojiei. Pacuer nosein ¢ HCHoJIb30BaHUEM ITPUHIIMIIA
CyHEPIO3ULUH.

2. I'paduueckoe onucaHue 3MEKTPHUSCKOro mojisi. [I0TOK BeKTOpa HAIPSHKEHHOCTH AJIEKTpUYe-
ckoro nonsi. Teopema ["aycca B unTerpansHoi hopme (GopMyITupoBKa).

3. Pacuer moneii ¢ ncnonb30BaHHEM TeopeMsl ['aycca (1osie paBHOMEPHO 3apsHKEHHOM IIOCKO-
CTH, 11apa, cepsl, HUTHN).

4. IloTeHMaNbHBIN XapakTep 37eKkTpocraTudeckoro noid. [Torenunan. [lotenunansHas s3Hep-
T'Usl B3aUMOJCHUCTBHS 3apsI0B.

5. IloTenmuann. HOpMI/IpOBKa noreHmuana. Pacuer morenuuana. CBs13b HaIIps’KCHHOCTU U ITIOTCH-
nuajia.

6. 3HeKTpI/I‘leCKI/Iﬁ JUIIOJIb. BJ'ICKTpI/I‘IeCKOG I10JIC JUIIOJIA. I[I/IHOJ'IB B JSJICKTPHUYCCKOM IIO0JIC.

7. I[I/IBJ'ICKTpI/IKI/I B JJICKTPUYCCKOM IIO0JIC. HOJISIpI/ISaLII/IH AUDJICKTPHUKOB. MexaHu3mebl moJsIpu3a-
OuH.

8. BexTop mossipuzanuu AUAJIEKTpUKa. BEKTOp 351eKTpUuecKoro cMemeHus (31eKTPUIeCKON MH-
OyKiuH). JAusnexkTpruueckas BOCIPUUMYUBOCTD U AUAIEKTPUUECKas TPOHUIIAEMOCTDh BELIECTBA.
DNeKTpUUEcKoe MoJe B OAHOPOIHOM JudJieKTpuke. OO0beMHas IIOTHOCTh SHEPTUU JIEKTpUYe-
CKOT'O TIOJISl B AMDJICKTPHKE.

9. YciioBus paBHOBECHE 3aps10B B IPOBOAHUKE. 3apsKEHHBIN TPOoBOJHUK. [[poBOIHUK BO
BHEIIIHEM 3JIeKTpU4ecKoM rouie. [osie BHyTpU U Yy HOBEPXHOCTH NMPOBOAHUKA. DJIEKTpOCTaTHYE-
CKas 3aiuTa. 3a3eMiIeHHE.

10. EMKOCTh TPOBOJAHUKOB U KOHJEHCATOPOB. DHEPTHs 3apsLKEHHOT0 KOHJleHcaTopa. O0beMHast
IUIOTHOCTB YHEPTUU JIEKTPOCTATHUECKOTO TOJIS.

11. Cuna u mI0THOCTH TOKA. Y CIIOBUSA CyllecTBOBaHUA ToKa. CtopoHHME cuiibl. Dac. Hanpsxke-
HUE U Pa3HOCTh MOTCHIHAJIOB.

12. 3akon Oma 11 yyacTKa LenM B MHTerpajabHOi U quddepenunanbHoi popmax. 3akon Oma
Iu1st mostHoM 1ienu. PaszperBiennsie nienu. [Ipasuna Kupxroda.

12. PaGota u MontHOCTh TOKa. 3akoH JIxoys-JIeHma.

13. OcHOBHBIE MOJIOKEHUSI KIIACCUYECKOW TEOPUU 3IIEKTPOIIPOBOJHOCTH METAILIOB (TEOPHS
Hpyne-Jlopenua), ycnoBus ee IpUMEHUMOCTH M TPOTUBOPEUUS C IKCIEPUMEHTATbHBIMU pe-
3yJIbTaTaMH.

14. DnekTpryecKkHii TOK B JKUJIKOCTAX U ra3ax. JIEKTPUUECKUHI TOK B OJIyIPOBOJHUKAX. P-n -
nepexol. BonbramnepHas XxapakTepucTuka p-n - nepexoaa. Beimpsmiisronue cBoiucTBa p-n -
nepexona.

15. MarauTHO€ B3aMMOJEHCTBHE TOCTOSHHBIX TOKOB. 3aKOH AMIlepa. BeKTOp MarHuTHON MH-
nykiun. CHiIoBoe JeiiCTBIE MATHUTHOTO T0JIS HA IIPOBOJIHUK C TOKOM U ABMOKYIIMHCS 3aps.



3akoH buo-Casapa-Jlannaca. MarHuTHOE 1MoJie Ha OCH KOJIbI]a ¢ TOKOM. MarHUTHBIM MOMEHT
TOKOBOT'O KOJIblIa. MarHUTHOE 1OJI€ OTPE3Ka C TOKOM.

16. Teopema o nupkysiuu BekTopa H (3aKoH mosgHOTO TOKA).

17. Hamaranuenue Beniecta. Bektop HamaramyeHHoctd. HanpsikeHHOCTh MArHUTHOTO TOJIS.
MarnuTHas nponunaeMocts. Kiaccudukanus marueTukoB. MarHUTHBIE CBOMCTBA aTOMOB. | u-
POMarHUTHOE OTHOIIICHUE ISl OPOUTAIBHOTO JIeKTpOHA. J[naMarHuTHbIN 3 deKT.

18. JIBUrKeHME 3apsKEHHBIX YacTHUL B 3JIEKTPUYECKUX U MAarHUTHBIX NOJAX. J[BHKeHHE B KOM-
OounnpoBaHHbIX noisix. Cuna Jlopenna. Oddexr Xomna u ero npumenenne. MeToas! onpezene-
HUS YAEIBHOIO 3aps/a YaCTULBL.

19 SBnenue anexTpoMarauTHON MHAYKIMU. OnbiTel M. @apanes. [lpasuino Jlenna. 3akoH 31ek-
TPOMAarHUTHON MHIYKLIUH.

20. DnekTpoMarHuTHas HHAYKLIUS IPH OTHOCUTEIBHOM NEpEMEIICHUH TPOBOAHHUKA U MOJIS.
[Ipupona 3¢ UHAYKUIHH.

21. 3J’I€KTpOMaFHI/ITHa$I HHAYKIOWUA B ICPEMCHHBIX MArHUTHBIX MOJIAX. BI/IXpeBOG SJICKTPHUYCCKOC
II0JIC.

22. CamouHaykuus. THAyKTUBHOCTb IPOBOJHUKA. DKCTPATOKU 3aMbIKaHUS U pa3MbIKaHUS 11€-
nen.

23. Ilpomneccol mpeobpa3zoBaHus JHEPTHH B KojebaTenbHOM KOHTYpe. CoOCTBEeHHBIE (He3aTyXa-
IOIIIME U 3aTyxaroiue) koynedanus. BeinyxaeHHbie konebanus. KBazucrannonapHbie epeMeH-
HbIE TOKH.

24. PaboTa ¥ MOIIHOCTh MEPEMEHHOT0 TOKa. D¢ (HEeKTUBHbIC 3HAUCHUS TOKA M HAIIPSKSHHUS.

25. [lonoxenus Teopur MakcBesuia Jijist 3JIEKTPOMAarHUTHOTO ToJis. Y paBHeHUsI MakcBesia st
3IEKTPOMArHUTHOTO MOJIsl, UX (PUINYECKUN CMBICI.

DK3aMeH — 3TO CPeICTBO KOHTPOJIsl, OpPraHM30BaHHOE KaK CIelranbHas 6eceia mpenojaBaTes ¢
00y4aromuMcsl Ha TEMbI, CBSI3aHHBIE C U3y4aeMOM TUCIUIUIMHOM, U PACCUMTAHHOE Ha BBISICHE-
HHUe 00beMa 3HaHUI 00y4aroLierocs Mo ONnpeeIeHHOMY pa3/ielny, TeMe.

Bonpoch! 1J1st MOATOTOBKH MO pa3aeiy «Onruka, aToMHas siiepHasi U pu3nka»

1. Hurepdepenuus BonH. IHTepdepeHIMOHHOE MOJI€ OT ABYX TOYEYHBIX UCTOYHUKOB. Crioco-
Ob1 HaOJIIO/IEHUS HUHTEP(EPEHIUH.

2. OcHOBHOE ypaBHEHHE MHTep(EepeHlINH, poJib KOrepeHTHOCTH. BpemeHHas (mpoaosibHas) u

IPOCTPaHCTBEHHas (IONepeyHast) KOrepeHTHOCTb.

WnTepdepenius B TOHKUX ieHKax. IHTepdepomeTp MalikenbcoHa.

4. Judpakuusa. [Ipunuun [oirenca-®penens. Meroxn 30 @penens. Audpakius Openens Ha

MPOCTEUIINX Mperpaaax.

Hudpakmus @payurodepa. dudpakius Ha mend.

6. JudpakiuoHHas pelieTka Kak CHeKTpalbHbIi mpubop. Paspemaromas cnocoOHOCTh aH-
¢bpaxuonHoii pemerku. udpakmus bparra.

7. Tlonatue o ronorpaguueckoM METOE MOJyuYeHHUs] U BOCCTaHOBIIEHHs M300paxkeHuil. ['omo-
rpammsl JlenTa-YnatHuekca, JleHucroka.

8. Tlongpuzauua. @opma U CTENEHb MOJIAPU3ALUN MOHOXpOMAaTH4ecKuX BOJH. Ilomyuenue u
aHAJINU3 JIMHEHHO-MOJIIPU30BAaHHOTO CBETA.

9. OrtpaxeHue U INPEIOMIIEHHE CBETa Ha TIPaHULE pasliena ABYX AMIJIEKTPUKOB. DOpMyJIbI
®penens. 3akoH bprocrepa.

(O8]
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10. [TonHOE OTpakeHUE U €ro MPUMEHEHUE B TEXHUKE. BOJIHOBOIBI M CBETOBO/IBI.

11. Jluneiinoe nBynyuenpenomieHue. [IpoxoxeHue ceera yepes JUHEHHbIE (a30Bble TIACTHH-
KH.

12. Tlornomenue u aucnepcust BoaH. PazoBas U rpynmnoBas CKOpocTh BoJHbL. HopmanibHas u
aHOMaJIbHAs AUCTIEPCHSL.

13. Henuueitapie mporecchl B ontuke. HenmmneiHo-ontuyeckue 3((eKTh: caMopOKyCHPOBKa
CBeTa, FreHepalus rapMOHUK.

14. 3ny4yenue HarpeThix Tell. CHeKTpalibHbIE XapaKTEPUCTUKU TEIIOBOTO U3JIy4€HHUs. 3aKOHBI
Kupxroda, Credana-bonpiimana u Buna.

15. AbcomorHo yepHoe Teno. Dopmyna Penes-/xunca u «ynbrpaduoneroBas xatactpoday.
['unoresa [lnanka. KBantoBoe 00bsiIcCHEHHE 3aKOHOB TEILNIOBOTO U3JIy4YEHUS.

16. KopryckynsipHo-BOIHOBOW ayanu3m cBeta. Potorddext u s3¢pdexr Komnrona. YpasHenue
OitHmreitHa 1151 hoTodddekra.

17. Monens atoma Tomcona. Omnbitel Pesepdopaa no paccesnuto anbda-yactuu. SnepHas mo-
nenb atoma Pesepdopna. Hegocratku moneneit Tomcona u Pesepdopra.

18. JIuneiiuaTtple CHEKTpbl aTOMOB. OMIIMPUYECKHE 3aKOHOMEPHOCTH B ATOMHBIX CIEKTpaXx.
®opmyna bansmepa. OnbiT @panka-I'epua. [loctynarel u moaens atoma bopa.

19. T'unoresa ne bpoins. OnsiTel J{3Buccona u Jlxepmepa. Audpaxuus mukpouactull. IIpun-
UM HeompeneieHHocTH [ eiizendepra.

20. BonHOBast pyHKIHS, €€ CTAaTUCTUYCCKHI CMBICI U YCIIOBHS, KOTOPBIM OHA JIOJDKHA YAOBJIE-
TBOpsATh. Y paBHeHue Lllpeaunrepa. KBantoBas yactuiia B 0IHOMEPHOI MOTEHIIMAIBHOM sIME.
OnHOMEpHBIN OTEHITUAIBHBIN TOPOT B 0apbep.

21. OnTtuueckue KBaHTOBbIE TeHepaTopbl. CIIOHTaHHOE U MHIYLIUPOBAaHHOE U3nyuyeHue. MuBepc-
HOE 3aceJIieHWEe YPOBHEW aKTUBHOW Cpejbl. Y CIIOBUE YCWJICHHS W reHepamnuu cBera. OcHOB-
HbIE KOMITIOHEHTHI JIa3epa.

22. OcobenHocTH Ja3epHoro u3inyuyeHus. KorepeHtHocTs nazepHoro nsitydeHus. CrieKTpanbHbII
COCTaB U3Ny4eHus j1a3epoB. OCHOBHBIE TUIIBI JIA3€POB U UX PUMEHEHHE.

23. CoctaB aTOMHOrO sipa. XapakTEpUCTUKU sjipa: 3apsijl, Macca, SHEPIrHsl CBS3U HYKIIOHOB.
CaoiicTBa 1 OOMEHHBIN XapaKTep SIECPHBIX CHJL.

24. PagnoakTuBHOCTb. ECcTECTBEHHAsi U UCKYCCTBEHHAs! PaJUOAKTUBHOCTh. BUbl U 3aKOHBI pa-
JUOAKTUBHOTO U3JIy4eHHs. 3aKOHBI COXpAaHEHMsI IIPU PaMOAKTUBHOM pacnaje. AKTUBHOCTb
M30TOIIA.

25. SlnepHble peakuMu. 3aKOHBI COXPaHEHUsS B s/IEpPHBIX peakuusax. CrocoObl mosryueHus sjep-
HOM sHepruu. Llennas peakuus nenenus. TepMosiepHbId CHHTES.

26. ®yHgaMeHTaIbHbIE B3aUMOJECHUCTBHS U OCHOBHBIE KJIACCHI AJIEMEHTAPHBIX YacTULl. YacTHIlbl
1 aHTUYacTUIGL. JlenToHsl U aaponbl. KBapku. DnekTpociaboe B3auMoIeCTBHE.

Kpurtepun oneHnBaHHMs YCTHOIO OTBETA HA JK3aMeHe

Onenka «5» («OTJIMYHO») COOTBETCTBYET CIEAYIOIIEH KaueCTBEHHOM XapaKTepUCTHKE:
«M3JI0’KEHO MPAaBUIIBHOE IIOHUMAHKUE BOIIPOCA U JaH UCYEPIIBIBAIOIINI HAa HETO OTBET, COACPKA-
HHUE PACKpPBITO MOJHO, MPO(ecCHOHANbHO, TPAMOTHO». BhIcTaBisercss CTyIeHTy, OOHapy>KUB-
IIEMYy BCECTOPOHHEE CUCTEMaTHUYECKOe 3HaHHE y4yeOHO-NPOrpaMMHOI0 MaTepuania, 4eTKo U ca-
MOCTOATENbHO (0€3 HaBOAAIIMX BOIPOCOB) OTBEYAIOIIEMY Ha BOIPOC OuiieTa.

OneHka «4» («XOpPOLIO») COOTBETCTBYET CIEAYIOUIEH KaueCTBEHHOW XapaKTEpPUCTHUKE:
«H3JI05KEHO MPaBUIIBHOE TIOHMMAaHUE BOINPOCA, JAHO AOCTATOYHO MOAPOOHOE OMMCAaHUE IpeaMe-
Ta OTBETA, MPUBEACHBI M PACKPBITHI B TE3UCHOW (OpME OCHOBHBIE MOHSITHS, OTHOCSAILIUECS K
IpeIMeTy OTBETa, OMMOOYHBIX MOJOXKEHUI HeT». BricTaBisieTcst CTyIeHTy, NOKa3aBLIEMY CH-
CTEeMaTHYECKUH XapakTep 3HAHUH M0 TUCIHMIIMHE M CIOCOOHOMY K MX CaMOCTOSITEIbHOMY IO-
MOJTHEHUIO U OOHOBJICHUIO B X0/1€ lalbHEeN el yueObl U Mpo(ecCHOHANBHOM JesITeTbHOCTH.



Onenka «3» («yA0BJETBOPUTEIBLHO») BBICTABISICTCS CTYICHTY, OOHApPYKXUBIIEMY 3HAHUE OC-
HOBHOTO y4e€0OHO-IIPOrpaMMHOTO Marepuaia B 00beMe, HEOOXOAMMOM ISl JalmbHEHIIel yueosl,
CIIPaBJISIONIEMYCS C BBIIIOJIHEHUEM 3aJaHul, MPEyCMOTPEHHBIX MPOTPaMMON;

- JOTYCTUBIIIEMY HETOYHOCTH B OTBETE M IPHU BBIMTOJIHEHUH SK3aMEHAIlMOHHBIX 3aJaHuM,
HO 00J1aIal0NUMHU HEOOXOJUMBIMU 3HAHUSAMHU JJII UX YCTPAHEHUS OJI PyKOBOJCTBOM TIperojia-
BaTes.

Onenka «2» («HeyJAOBJIETBOPUTEJIbHO0)») BBICTABISCTCS CTYIEHTY, OOHApyXHUBIIEMY CyIle-
CTBEHHBIEC MPOOEJbl B 3HAHUAX OCHOBHOI'O Y4eOHO-IPOrpaMMHOI0 MaTepHualia, JOIyCTHBIIEMY
MPUHILIMUITAATIbHBIE OIIMOKH B BBHIIIOJHEHUH MPEAYCMOTPEHHBIX NMPOTrpaMMOM 3aJaHHii; JaBIIeMy
OTBET, KOTOPBIK HE COOTBETCTBYET BOIPOCY HK3aMEHAIIMOHHOTO Oniera.

BanbHO-peliTUHIOBasi OLEHKA 3HAHUI 00y4YalOIIMXCHl COCTaBJICHA B COOTBETCTBUU C
I[IBA-07 «O mpoBeaeHUH TEKYLIEro KOHTPOJS YCIHEBAEMOCTH M IPOMEKYTOUHOW aTTECTaLUHU
obyuatouxcs» GI'BOY BIIO «MBanosckas '[CXA umenn [[.K. bensesa»

OneHnBanue pe3yjibTaToB l'lpOMe)KyTO‘-lHOﬁ aTrrecranmn.

Onenka KonnuectBo 6ammos
"HEeyIOBJIETBOPUTEIIHHO" 0-23
"y IOBJIETBOPUTEIBHO" 24 -29
"xoporro" 30-35
"oTau4Ho" 36-40

Konmponw 3a ycnesaemocmuio obyuarowuxcs ocywecmensemcs 6 coomgemcmeuu ¢ I1B/]-
07 «O npogedeHuu mexyuje2o KOHMpOJisl YCNesaemoCcmu 1 RPOMed’CYmoyHOU ammecmayuu 00y-
YAIOUUXCAN.

3.1.2. MeTtoguyeckue MaTepuabl

KOJ'[J'IOKBI/IYM IMPOBOAUTCA II0 OKOHYAHWHW HU3YYCHHA TEM, OPraHM30BaH B BHUAC YCTHOI'O
ompoca MO MpeACTaBIEHHBIM Bompocam. M3 cmucka BBIOMpaeTcss HECKOIBKO BOIMPOCOB Ha
YCMOTpEHHE TPETIoAaBaTelis, Ha KOTOPbIe 00YJaONINIiCS OTBEUaeT B BUIE (POPMYyITUPOBOK 3aKO-
HOB, OMpeJeNeHnuit u T.4. Ecnu 3aTpyJHUTET,HO TOYHO OTBETHTH Ha MOCTABJICHHBIN BOIPOC, TO
IpeUIaraeTcsl pacCMOTPETh ATy TeMy Ha KakoM-JIu0o mpumepe. B 3aBHCHMOCTH OT TOYHOCTH,
MOJTHOTHI OTBETa 00y4YarOIINICS MOKET HabpaTh 3a OJUH KOJUTOKBUYM OT 6 10 10 GamoB (3a Bce
ot 12 no 20 6amnoB).

3.2.1. Bonipocsl K 1a0opaTopHbIM padoTam

1. JTaGopaTtopHas padorta "OnpezeneHne IIOTHOCTH TBEPOTO Teja NpaBUiIbHONU (GOopMbI"
JaiiTe onpenenenre IIOTHOCTH TBEPOTO TeNa.
— Yro Takoe HOHUYC?
— Jlaiite onpenenenue abCOMIOTHOM U cpeiHeN abCOMOTHON MOTPEIIHOCTEH.
Jaiite onpeneneHue cpeiHer KBaApaTUYHON IOTPEIIHOCTH.
Jaiite onpeneneHue OTHOCUTEIBHOM OTPEIIHOCTH.
2. JlaGoparopHas padota "OmnpeneneHne MOMEHTa HHEPLIMU MaXOBUKa"
— JlaiiTe onpenesieHNE yriI0BOKW CKOPOCTH M YTIIOBOTO YCKOPEHHS.
— UYro Takoe abCOMOTHO TBEPOE TEIO?
— JlaiiTe onpeaeneHus MOMEHTA CHJIbI © MOMEHTA HHEPIIMH Tea.




3anumure 1 00ObSACHUTE OCHOBHOE ypaBHEHHME JMHAMUKU BpallaTeIbHOTO JBHXKeE-
HUs Tena.

CrenaiiTe BBIBOJ pacueTHOW (OPMYIIBI Uil BBIYUCICHUS MOMEHTA UHEPLUU MaXo-
BHKa.

3. JlabopaTtopHas pabota "OnpeaenieHre OTHOIIEHUS TEIIOEMKOCTEN Bo3tyxa"

Kakue Benmn4uHbl XapaKTEpPU3yIOT COCTOSIHUE CUCTEMBI?

3anummre u 00bsicHUTe ypaBHeHUue MenaeneeBa-Knanelipona.

Jaiite omnpeneneHre U30XOPUUECKOro, U300apHYECKOr0, M30TEPMUYECKOrO IPO-
LIECCOB.

Cdopmynupyiite nepBoe Ha4yaao TEPMOJUHAMUKH.

JaiiTe onpeneneHue TEMIOEMKOCTEN IPU TOCTOSTHHOM 00bEeME U ITOCTOSIHHOM J1aB-
JeHuu. B uem 3akmrouaercs paznuuue Mexay HUMU?

Jaiite onpenenenue aauadaTuyeckoro npouecca. 3anumure ypasHenue [lyaccona.
Kak n3mensercs temneparypa npu aiuadaTH4eckoM CKAaTUU U paclIMpeHun?

4. JlaboparopHas pabora "OmpeneneHue 3JICKTPUUECKOTO COMPOTUBIICHHS IPOBOIHHKA
MOCTUKOM YHUTCTOHA"

Chopmymnupyiite 3akoH OMa Ui ydacTKa UEenu U s OJTHON IeTH.

3anumute GopMyIy CONPOTHBIICHUS TPOBOIHUKA.

Uto Ha3bIBaeTCA yAEIbHBIM COMPOTUBIICHUEM?

Hanummre ¢opmynsl 1 pacdera CONMPOTUBICHUS MPOBOJHUKOB, COCAMHEHHBIX
MOCJIEIOBATEIBHO, ITAPAJLICIBHO.

HauepTtute cxemy MocTka YUTCTOHA.

Yro Takoe paBHOBECHE MOCTa?

5. JlabopaTtopHas pabota "OnpeneneHrne HHIYKTUBHOCTH KaTyIIKH"

[aiite onpeneneHre MarHuTHOrO MOTOKa.

B dem 3akmrouaercs siBI€HHE SJIEKTPOMArHUTHOW MHYKIIUN?

Cdopmymupyiite 3akoH Papanes-MakcBesuia 1t JICKTPOMArHUTHOW WHITYKITHH.
B uewm 3akitouaercs sBJIeHHE CAMOUHYKIUH?

Jaiite onpenenenrne MHAYKTUBHOCTH.

3anummuTe 3akoH OMa Juisl LIenu NePEMEHHOT0 TOKA.

YeM aKTUBHOE COMPOTUBIIEHUE OTIMYAETCS OT PEAKTUBHOTO COMPOTUBIIECHUS?

B yewm 3akmrovaercs Gpu3nUecKuii CMbICT HHAYKTUBHOTO COMTPOTUBICHHS?

6. JTaboparopnast pabora "OmnpeneneHue KOHIIEHTPAIMHI CaXapHOTO PacTBOpPa C MOMOIIBIO
caxapumerpa"

[aiiTe onpeneneHne eCTECTBEHHOTO U MOJIIPU30BaHHOTO CBETA.
3anumuTe u 00BACHUTE 3aKOH bprocTepa.

[TpuBenuTe MPUMEPHI MOJIIPU3AMUOHHBIX TPHOOPOB.
Chopmynupyiite 3akoH Maitoca.

[aiite onpeneneHre ONTUYECKA AKTUBHBIX BEIIECTB.

B uewm 3akmtouaercst npuHIUNI paboThl caxapumeTpa?

3.2.2. MeTtogu4eckue MaTepuabl

JlaboparopHas paboTa cuUTaeTCs BBIMOJIHEHHON P HAIMYUH TIPABHILHO OQOPMIIEHHOTO
oTdeTa 1Mo JabopaTopHOW padore. 3a Kaxayo ohopMIICHHYIO JTabopaTopHyo paboTy oOydaro-
mmiicst monydaer 3 6amna. OTBETH Ha BOMPOCH! MO JTaOOpaTopHOW paboTe MO3BOMISIOT 3apado-
TaTh 00yYaromEeMycsl JOTIOJHUTEIbHBIC 2 Oaylia 1o Kax a0 padore. Takum o0pa3om, 3a KaKIYIO
nabopartopHyio paboTy MOXHO HaOpaTh oT 3 10 5 6amnoB (ot 18 mo 30 3a Bce mabGopaTopHbIe

paboThI).

Kpurtepun ouennBanus 1a060paTopHoii padoThI



[TpaBunbpHO 0opmiieHHas mabopaTopHas paboTa JOJKHBI COAEPKATh B ce0e pa3aesbl:
e Ha3Banue paboThI
e OOopynoBaHHeE.
e [lenp paboTHI.
e X0/l BBIMOJIHEHHS paOOTHI.
e Pesynbrarhl HAOMIOACHUIN M BRIYMCICHUHN B BUJIE TAOJIHII.
e VYpaBHEHHMsI XUMHUYECKUX PEaKIHid (P HEOOXOIUMOCTH ).
BrIBOJ (10TKEH COOTBETCTBOBATH LIETH PabOTHI).

¢ OueHKa «OTJIUYHO)» CTaBUTCS, €CIIH:

a) paboTa BHITNIOJIHEHA TTOJTHO, IPAaBIIIBHO, 0€3 CYIIECTBEHHBIX OIUOOK, ClIENaHbl BEIBOJIBI;

0) SKCIEpPUMEHT OCYILECTBIIEH MO TUIaHY C YY€TOM TEXHUKU O€30IacCHOCTH U MpaBuil paboThI C Be-
1IECTBAaMU U NTprOOpamu;

B) UMEIOTCS OpPraHU3alMOHHBIC HABBIKK (IIOJAEPIKUBACTCSA YUCTOTAa paboyero Mecta U mopsaoK Ha
CTOJIe, PKOHOMHO HCIOJIB3YIOTCS] PEaKTHBHI).

e  OuneHkKa «XOpPOLIO» CTaBUTCS, €CIIH :

a) paboTa BBITIOIHEHA MTPABUJIHHO, 0€3 CYIIECTBEHHBIX OIIMOOK, CACTaHbI BHIBOIBL;

0) IOMYCTHMBI: HENOJHOTA MPOBEIACHUS WA OPOPMIICHHS DKCIIEPUMEHTa, OIHA-IBE HECYyIIe-
CTBEHHBIC OIIMOKU B MPOBEICHUU WU OGOPMIICHHH SKCIIEPHUMEHTA, B MpaBHiIaX padOThI C Be-
IECTBAMH U PpUOOpaMH.

e OueHka «yIOBJIETBOPUTEJIbHO» CTAaBUTCS, €CJIM JONMYIICHHl OIHA-IBE CYIIECTBECHHBIC
OIIMOKHU (B X0JI€ DKCIIEPUMEHTA, B O0OBSICHCHHH, B 0OPMIICHUHU pabOThI, IO TEXHUKE 0e3-
OIACHOCTH, B paboTe C BeUIeCTBAaMH M MPHUOOPaMH), KOTOPHIE MCIPABISIOTCS C IIOM OLIBIO
YUHUTEIS.

e OuneHka «HeyJ10JIeTBOPUTENbHO» CTAaBUTCS, €CIU JOMYILIEHBl CYIIECTBEHHbIE OMIMOKU (B
XO0JIe SKCIIEPUMEHTA, B O0BSICHEHHH, B O(OPMICHHU PAaOOTHI, IO TEXHHKE 0€30MacCHOCTH,
B paboTe c BemecTBaMH U IpuOOpamu), KOTOPbIE HE HCIPABISAIOTCS JaXe MO YKa3aHUIO
YUHTEIIA.

Bo Bcex cimyuasix orieHKa CHMIKaeTcs, eCly 00yJaromuiicss He coOuIto1all paBuiia TEXHUKU 0e3-
OTTaCHOCTH.

3.3. Bonnpochl K 3k3aMeHy / IK3aMeHALMOHHbIE OUJIeThI
3.3.1. Bonpochl K 3K3aMeHy

1. Ilpenmer mexanuku. Kimaccuueckasl, pelsiTUBUCTCKass M KBaHTOBas MexaHuka. Kunema-
TUYECKOe omucaHue ABMKEeHMs. CKOpOCTb U YCKOpPEHHE NMpU KPUBOJUHEHHOM IBUXKe-
HUU.

2. TanreHumnanbHOE U HOpMaIbHOE yCKOpeHUs. CTeneHu cBOOOAbI U 0000IIIEHHBIE KOOPAHU-
HaTbl. Yncno creneHei cBo00 1kl aOCOIIOTHO TBEPOTO Tea.

3. BpamarenbHoe qBUXKEHHE aOCOJIOTHO TBEPJOro Tena. BekTop yrioBod CKOpPOCTH M yrI-
JIOBOTO YCKOPEHHS.

4. OcHoBHas 3ajaya JuHAMHUKH. [IoHSATHE COCTOSAHUS B KJIACCHYECKOM MEXAaHUKE. YpaBHE-
HUeE JBIKEeHUA. Macca 1 UMITyJIbC.

5. IlepBbiit 3ak0H HprOTOHA M MOHATHE MHEPUMAIBHON cucTeMbl. Bropoi 3akoH HeroToHa
Kak ypaBHeHUE ABUkeHuUs. Tpernii 3akoH HeloToHA.

6. 3aKoH coOXpaHEeHHs UMITYJIbca KaK (yH/IaMEHTAJIbHbII 3aKOH MPUPOBL.

Mexanunueckas pabota. Momnocts. Kunernueckas sHeprus.

8. KoHcepBaTuBHbIE U HEKOHCepBaTHBHbIE cuibl. [loTeHunanbHas sHeprus. CBoicTBa 1mo-
TeHIMAIbHBIX nosied. [loTeHumanbHas sHeprus ynpyroaedopmupoBaHHoro tena. Ilo-
TEHIMAJIbHASI SHEPTUS TATOTEHHUS.

~



9. 3akoH coxpaHEHHUs SHEPruH B MexaHuke. O0mepu3nueckuii 3aKOH COXpaHECHUsI SHEPTHH.
10.MOMEHT CHUIIBL. YPaBHeHI/IC BpaIaTCJIbHOI'O ABUKCHHA TBCPAOTO TCJIa OTHOCUTCIIBHO HC-

11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.

27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.

40.

41.

42.
43.

44,
45.

46.
47.

48.

HOJIBUKHOM OCH.

MowMmeHT nMItyJibca. 3aKOH COXPAHEHUSI MOMEHTA UMITYJIbCA.

MOMEHT MHEepIMHU TBEPAOTrO Tejia OTHOCUTENBHO ocH. Teopema IITeiinepa.
[IpeoOpazoBanus ["anmes. MexaHnyeckuil MPUHLIUI OTHOCUTEILHOCTH.

[Toctynater CTO. IIpeoOpa3oBanus Jlopena.

[TonsiTue o KonebaTenpHBIX Mporeccax. Kunemarnka rapMOHUYECKUX KOJIEOaHHH.
MarteMaTnyeckuii 1 GU3NIECKUN MasSTHUKH.

CobcTBeHHbIe KOJe0aHHsI FTApMOHUYECKOTO OCIIIIUIATOpA. DHEPTus KoJeOaHui.
CBoboaHbIe 3aTyXarolue KojaebaHus.

Brinyxnennbie koje0aHus OCHMILIATOPA MO ACUCTBUEM CHHYCOMIANbHON cribl. Pe3o-
HaHC.

Bounbl B ynpyrux cpenax. Y paBHEHHUE IUNIOCKOW BOJIHBI.

OcCHOBHOE ypaBHEHUE MOJIEKYJIAPHO-KUHETUYECKON TEOPUH ra30B.

Bapomerpuueckas ¢popmyna. Pacnpenenenne bonpiimana.

["a30Bble 3aKOHBL. YPaBHEHHE COCTOSIHUS UI€aIbHOIO rasa.

Umcao CTONKHOBEHUH 1 CpeIHsS AJTMHA CBOOOIHOTO ITpodera.

BHyTpeHHss sHEprus TepMOJANHAMUYECKON cucTeMsl. llepBoe Hauano TepMOAMHAMUKH.
3aBUCHUMOCTh MEX]y TEIJIOEMKOCTSMHU ra30B MIpU NOCTOSSHHOM naBieHuu (Cp) U mpu
noctostHHOM o0beme (Cv).

Pabora raza npu n306apu4eckoM U H30TEPMUUYECKOM PaCILIMPEHUSIX.

Pacnpenenenue sHepruu mo creneHsM cBo0O0Jbl. MoJIeKyJIIpHO-KHHETHYECKasT TEOPHs
TEIIOEMKOCTEN.

Pabota rasza npu aguabaTuyeckoM pacIIipeHun.

Amnabarnyeckuit mporecc. YpaBaenue Ilyaccona.

Huxn Kapuo. KII nukia.

SIBenus nepeHoca

VYpaBHeHME peallbHBIX ra3oB Ban-nep-Baanbca. BHyTpeHH:s DHEPrUs peasbHbIX ra30B.
OHutponus. CBsI3b JHTPONUU U BEPOATHOCTU TEPMOAUHAMUYECKOTO COCTOSHHUS.
OO0patumMble U HEOOpaTUMBbIE IPOLIECCHI.

BTopoe Hauano TepMOAMHAMUKH.

Onexrpudeckue 3apsaasl. 3akoH KynoHa.

HanpsbkeHHOoCTh anekTpudeckoro mois. Ilpunnun cynepnosunmu. I[loTok BekTopa
HanpspkeHHocTu. Teopema ['aycca.

PaGora snextpuueckoro nois. [lorenunan. Cesi3p NOTEHIMANA U HAPSKEHHOCTH dJIEK-
TPUYECKOTO MOJIS.

DnekTpuueckas eMKOCTh KOHAEHcaTopa. EMKOCTh MI0CKOro, MJIMHIPUYECKOTO U cde-
PHUYECKOr0 KOHIEHCATOPOB.

OHeprus CUCTEMBI AJIEKTPUUYECKUX 3apSAA0B M 3apsSKEHHOIO MPOBOJHUKA. DHEPrus 3a-
PSKEHHOTO KOHAECHCATOpa. DHEPTHUS DJIEKTPUUECKOTO MOJIS.

OcHOBHBIE XapaKTEPUCTUKH TOKA. Y CIIOBUS CYLIECTBOBAHUS TOKA.

3akoH Oma JuIsi OAHOPOJHOTO yYacTKa IeNM B HMHTErpajbHOM U auddepeHnuanbHon
dbopmax. 3akon Jxoynsa-Jlenna B nuddepennmanbaon hopme.

3axoH OMa ass yuactka uenu ¢ 9J1C.

MarnuTtHoe nosie 3eKTpudeckoro Toka. OCHOBHBIE XapaKTEPUCTUKHA MArHUTHOTO TOJIS.
3akoH buo-Casapa-Jlannaca.

MarautHoe noJjie NpsMoro Toka.

[ToTok BexTOpa MarHuTHOH MHmykimeil. Teopema Iaycca mnst Bextopa E B uHTerpain-
HOM 1 quddepennnansHoN popmax. OCHOBHOE ypaBHEHHE MarHUTOCTATUKH B BaKyyMe.
JeiictBue marHuTHOro mnosia Ha Tok. Cuina Ammepa. B3aumoneiicTBue mapaienbHbIX
TOKOB.
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50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

60.
61.

62

63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.

82.
83.
&4.

85.

86.
87.
88.
9.

. JleficTBMe MarHMUTHOTO TOJIsI Ha ABMKYyIMiics 3apsa. Cuna JlopeHia. n1BH>KeHue 3apsi-
KEHHBIX YaCTHI] B MArHUTHOM IIOJI€E.

SIBienue anexkrpoMarnuTHOM HHAYKIKMKA. OTKpeITHE Papazes. [Ipasuno Jlenia.

3aKOH 3JIEKTPOMarHUTHOM MHIYKIUH.

SIBnenue caMOMHIYKUUU. IHITyKTUBHOCTD U €€ (PU3NYECKUIN CMBICII.

WNHAyKTUBHOCTD COJIEHOUIA. DHEPIHsl MATHUTHOTO MOJIS.

VYpaBHeHnuss MakcBesia B HHTETpajabHON opMme.

IlepemMeHHBIN TOK.

DNeKTpOMarHUTHbIE KOJICOaHMUsI.

ONEeKTPOMarHUTHbBIE BOJIHBI.

3aKOHBI FT€OMETPUYECKOU ONTUKH.

Wutepdepentus ceera. aTEpdepeHns MOHOXpOMaTHIECKUX BOJH. MHTepdepenus B
TOHKHUX TIJICHKAX.

WuTtepdepentiys paBHOM TOJIIMHBI U PaBHOTO HakiIoHA. IHTepdepeHIus B KIUHE.
Konbiia Herotona.

Judpakuusa ceera. Judpakmust oT Kpyrioro OTBEPCTHS M KPYIJIOTO HEMPO3PavyHOro
JKpaHa.

JudpaxknuoHHas peleTka.

[Tonspu3zanus ceeta. [lonsipuzanus npu oTpaKeHUH | MpesioMiIeHud. 3akoH bprocrepa.
3akoH Matoca.

TemoBoe nznydyenrne. OCHOBHBIE XapaKTEPUCTUKU TETIOBOTO M3ITYYECHHUS.

3akon Kupxroda mis termoBoro uzimydenus. 3akon Ctedana-bonbpivana u 3axon Buna.
I'unoresa Ilnanka. SBnenue pororddexra.

3akonbl porodddexra. DOTOHEIL.

JlaBreHue cBera.

A dexr Komnrona.

KopmyckysipHo- BOTHOBOII Tyalii3M CBOMCTB BeriecTBa. [ unoresa ae bpoits.
DKcrnepuMeHTaJIbHOE MOATBEPKACHUE THIIOTE3bI Jie bpoiis.

CooTHoI1IeHHE HEOTIPEACTICHHOCTEH.

3a/laHue COCTOSIHUSI MUKPOYACTHUILIbI: BOJTHOBAsI (PYHKIMS U €€ CTATUCTUYECKUM CMBICIL.
Bpemennoe ypasHenue lIpenunrepa.

CraunonapHoe ypasaenue Lllpenunrepa.

YacTuia B 0THOMEPHOM CTallMoHapHOM situke. CBOOOAHAs YacTHIA. Y POBHU YHEPIHUU.
IIpunnun coorBercTBus bopa.

ATOM BOJOpO/Ia IO KBAHTOBOM TEOPHH.

BonoponononoOHbie aToMmbl. DHepreTuueckue ypoBHH. [loTeHuman Bo30OyXkIeHUsS U
noHu3auuu. CrieKTpsl BOJOPOONOI00HBIX aTOMOB.

MHoroanextponHsle aromsl. [Ipuanun [Taynu.

[TpuMeHeHne Na3epHOTo U3IYYEHUS.

Crpoenue aromHbIx sifep. PEHOMEHOJIOIMUECKUH MOJENHU sijipa: ra3oBasi, KareibHas,
o0oJoyeyHasl.

SIBneHue paoaKTUBHOCTU. 3aKOH PaJUOAKTHUBHOTO pacnaja. XapaKTepUCTUKU paaHo-
aKTUBHOTO pacnaja.

S nepHble peakuuu.

Anbda-pacnan.

Pe3oHaHCHOE MOTIIOMIEHHE Y - U3ITyYECHHUS.

Omsit Pezepdopaa mo paccesHuto anbgha-4acTuil

CornacHo CIIMCKY BOIIPOCOB COCTABJIAKOTCA O9K3aMCHAITMOHHBIC OUJICTHI.



3.3.2. MeToanuyeckne MaTepuaIbl

VYcnoBus n nopsAoK mpoBeneHHs dk3ameHa AaHbl B [Ipunoxenun Ne 2 k IlonmoxeHuto
[IB/I-07 «O mnpoBeneHUU TEKYIIErO0 KOHTPOJS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalluu
00yJaronuXxCs».

Ha moaroroBky oTBera 00yd4aromemMycsi MpeiocTapisiercs He 0ojiee 0HOTO aKajaeMuye-
ckoro yaca. Ha ycTHBIN OTBeT 00yuaromierocsi mo BOIpocaM 3K3aMEHAIIMOHHOTO OuiieTa OTBO-
mutcst He Oonee 10 MuH, 1 He OoJiee 5 MUHYT Ha OTBETHI Ha JOIOJHUTEIHHBIE BOIIPOCHI dK3aMe-
HaTopa.

OOyyJaromuiicst, UCTIBITHIBAIONINI 3aTPyTHEHUS IIPH MOJTOTOBKE K OTBETY IO BBEIOpaHHO-
My OWJIeTy, UMEeT MPaBoO MOJYYUTh BTOPOH OWUIIET C COOTBETCTBYIOUIMM MPOAJICHHUEM BpPEMEHU
Ha MOJATOTOBKY.

OtMmerka "OTau4yHO" CTABUTCSA CTYACHTY JaBIIEMYy MOJPOOHBIH OTBET Ha 00a TCOPETUUYECKUX
BOIIPOCA, a TAK)KE MPABUJIBHO PEIIMBIIEMY H MOJPOOHO OOBSICHUBIIEMY 33/a4y.

OtMmetka "Xopomio" cTaBUTCS MPHU MOJHOM OTBETE HAa BOMPOCHI AK3aMEHAITMOHHOTO OuiieTa, HO
JIOITYCKATNCh HEKOTOPBIE HETOYHOCTU B (POPMYIIMPOBKAX HIIM HE MOJIHOCThIO OOBSICHEH OTBET, U
pemmBUIEMY 3a4a4y.

Otmerka "V 10BIETBOPUTENIBHO" CTAaBUTCS MPU HEMOJHOM OTBETE HA TEOPETHUECKHUE BOIIPOCHI
9K3aMEHAIIMOHHOTO OWJIeTa U TMOMBITKE PelINTh 3a/a4y (WM MPaBUIbHBINA U MOAPOOHBI OTBET
Ha TEOPETUYECKUE BONPOCHI, HO OTCYTCTBYET PELICHHUE 3a/1a4H).

HUTtoroBasi 6a;ibHO-peTHHIOBAs OI[€HKA:
OHpGI{GJI?[GTC?I HYTGM CYMMI/IPOBaHI/ISI 6aJIJIOB, HOJ'Iy‘ICHHI:IX 10 pe3y.HI)TaTaM TGKYIIIGFO KOH-
TPOJIsl B ceMecTpe, OOHYCHBIX 0aJUIOB U 0aJIOB, MOTYYEHHBIX HA SK3aMEHE.

Urorosas peiitunrosast | TpaauuuoHHasi OLEHKA Onenka (ECTS) I'pamanus

OLICHKA
0-59 HEYJIOBJIETBOPUTEIEHO F HEYJIOBJIETBOPUTEIILHO

60 - 64 YIOBJIETBOPUTEIBHO E [IOCPEICTBEHHO
65 - 74 D YAOBIIETBOPUTEIEHO
75 -84 XOPOIIIO C XOPOIIIO
85-89 B O4YEeHb XOPOIIIO
90 - 100 OTJINYHO A OTJINYHO

Tpa,[[I/II_II/IOHHaH OlLICHKa BMECTE C UTOrOBOM 6aJIBHO—peI\/’ITI/IHl"OBOI\/'I OLICHKOHM BBICTaBIISIETCA B 3a-
YCTHO-3K3aMCHAIIMOHHYIO BEAOMOCTD.

Koumponw 3a ycnesaemocmoio obyuarowuxcs ocyuwecmensemcs 8 coomsemcemeuu ¢ [1B/]-
07 «O npogedenuu mexyujeco KOHMpOJisl YCnesaemocmu 1 RPpOMed*CYmoyHou ammecmayuu 00y-
YAIOWUXCILY.




