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1. IEJIM OCBOEHMS JUCIMILIMHEBI (MOJTYJIST)

[{ebr0 OCBOCHUS TUCIUTUTHHBI (MOAYJIs) « DH3UKay» SIBISIFOTCS:

* OCBOCHHE 3HAHMI O QPyHAaMEHTATbHBIX (U3NUECKUX 3aKOHAX U MPUHIIMIIAX, JISKAIIUX B
OCHOBE COBPEMEHHOM (PM3WYECKOW KapTUHBI MUpa; HauOoJiee BaKHBIX OTKPBITHAX B 00JaCTH
(1)I/I3I/IKI/I, OKa3aBIIUX onpe;[enfﬁomee BJIINAHHUC HaA paSBI/ITI/Ie TCXHUKHM M TCXHOJOI'MHM;, MCTOOaXx
HAYYHOTO ITO3HAHUS IPHUPO/IBI;

¢ OBJIAAICHUC YMCHI/IHMI/I HpOBO,Z[I/ITB HaGHIOI[CHI/IH, H.HaHI/IpOBaTI: W BBIIIOJIHATH 3KCHepI/I-
MEHTBI, BBIJIBUTATh THIIOTE3bl U CTPOUTH MOJECIH, TPUMEHSTH MOJTYYCHHBIC 3HAHHS 10 (PH3UKE
U1 00BSICHEHHS Pa3HOOOPa3HBIX (PU3MUECKUX SBJICHHUH U CBOMCTB BEUIECTB; MPAKTHYECKOTO HC-
MOJIb30BaHUS (PU3MUCCKUX 3HAHUI; OIEHUBAThH JIOCTOBEPHOCTh €CTECCTBEHHOHAYYHOUW MH(pOpMa-
LuH;

* pa3BHUTHE IMO3HABATEIHHBIX HHTEPECOB, MHTCIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IIpoLIecCce MPUOOPETEHNS 3HAHUN U YMEHUH 10 (PU3UKE C UCIOIB30BAHUEM PA3IUYHBIX UCTOY-
HUKOB WH(GOPMAITUU ¥ COBPEMEHHBIX MH()DOPMAIIMOHHBIX TEXHOJIOTHI;

® BOCIIUTAHHC Y6C)KI[CHHOCTI/I B BO3MOJXHOCTHU ITIO3HAHUSA 3aKOHOB HpI/IpOI[BI; HCIIOJIb30Ba-
HUS JOCTHIKCHUH (DU3MKHM Ha OJIaro pa3BHTHS YEIOBEUCCKOM ITUBUIIH3AIMH; HEOOXOIMMOCTH CO-
TPYI[HI/I‘ICCTBa B Hpouecce COBMCCTHOI'O BbBIIIOJTHCHHUA 3aaad, YBa)KI/ITe.HBHOI‘O OTHOLICHUA K
MHEHUIO ONIOHEHTAa MPH OOCYXKIACHHH MPOOJIEeM €CTECTBEHHOHAYYHOTO COJICP)KAaHUs; TOTOBHO-
CTH K MOpaﬂbHO-BTquCKOﬁ OILICHKE HCIIOJIb30BaHUS Hay‘-IHBIX I[OCTI/I)KGHI/II\/'I, ‘-IYBCTBa OTBCT-
CTBEHHOCTH 32 3aIUTy OKPYXKAIOIICH CPEJIbI;

* UCIOJIH30BAHNE MPUOOPETEHHBIX 3HAHUM M YMEHHH JUIsl PELICHUs MPAaKTHYECKUX 3a/ad
MOBCETHEBHOM KU3HH, 00CCIICUCHHSI 0€30MaCHOCTH COOCTBEHHOMW JKHU3HH, PAallMOHATBHOTO TIPH-
POIOTIONB30BAHUS M OXPaHBI OKPYIKAIOIICH CPEIbI.

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

B cooTBercTBHM € yueOHBIM  0a30BOM
IUTAHOM JWCIUIUIMHA OTHO-
cures K*

Cratyc TUCIHILTHHBI* * oOs3arenpHas

ObecneunBaromue (npeamie- LlIkonbHBIE Kypchl XUMHU B GUBHKH
CTBYIOIIHE) TUCIUIIINHBI

Ob6ecneunBaemsbie (Tociieny- Teoperndeckas MexaHuKa, TermtosHeprocOepekeHre MPEATPUITHH,
FOIIUE) JUCIIUILTIHHEI DNEKTPOTEXHUKA U SJICKTPOHKKA, Be30MMacHOCTh )KU3HEIEATEIILHOCTH

* 0a30B0i1 / BApHATUBHOM
** o0s3aTesabHast / 10 BBIOOPY / pakyJIbTaTHBHAS

3. PE3YJIBTATBI OBYYEHMSI 11O JUCHHUIIMHE (MOAYJIIO)
(XAPAKTEPUCTUKA ®OPMUPOBAHUA KOMIIETEHIIUHN)

Howmep(a) pasnemna(oB) muc-
IUTUTAHEL (MOJTYJIsT), OTBE-
[Iudp 1 HanMeHOBaHUE KOM- yaroriero(ux) 3a GopMupo-
JlecKkpUIITOpHI KOMIIETCHIIUU
TIeTEHITNN BaHHE JAaHHOTO(BIX) JIe-
CKpUNTOPa(OB) KOMIIETCH-
097051




OIIK-2.

Croco0eH MPUMEHSTh OCHOB-
HBIE 3aKOHBI U METOJBI HCCIIE-
JIOBaHWI €CTECTBEHHBIX HAyK
JUTSL pelieHus 3a1a4 npodeccu-
OHAJIBHOM JICATCILHOCTH

N/-1omnk-2 leMoHCTpHpYET 3HA-
HUE OCHOBHBIX 3aKOHOB M METO-
JIOB HCCJIC/IOBAaHHI €CTECTBCH-
3HaeT: |HBIX HAYK JJIs PEIICHHS 3a1a4 Bce paznensi
podeCCHOHATLHOM eI TeThHO-
CTH.

WN-20nk-2 Ucnione3yeT 3HaHUA
OCHOBHBIX 3aKOHOB U METOJIOB
UCCIIEIOBAaHUH €CTECTBEHHBIX
HayK JUIs pelIeHus 3aaad Ipo-
(heccroHaIbHON NEsITENbHOCTH.

Ywmeer: Bce paznenst

N/-30omnk-2 [IpumMeHseT 0OCHOBHBIE
3aKOHBI M METOJIBI HCCIICTIOBAHNH
Brnazeet: |eCTeCTBEHHBIX HAYK JUIS pellie- Bce pazaenst
HUS 3a7a4 PO eCCHOHABHOM
JIeSITETIbHOCTH.

4. CTPYKTYPA U COAEP KAHUE JUCHUINIJINHbBI (MOLYJIA)
4.1. Copep:xanue TUCUMIIIIMHBI (MOXYJIs)

4.1.1. Ounasn ¢popma:
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1. OCHOBBI MEXaHHUKHU
1.1.|Kunemaruka 2 2 0 BJIP |Case-study (KC)
1.2.|dnHamuka 2 4 2 |1 K
1.3 |3aKOHBI COXpaHEHUS B MEXaHUKE |2 1 6]
1.4 Mexanudeckue koneOaHus u Boa-|1 |2 2 0
HBI
1.5 [OneMeHTBl penATUBHCTCKOM Me-|1 |2 0
XaHUKHU
2. MonekynsipHasi pu3uKa M TSPMOJUHAMHKA
2.1.|OcHOBBI MOJICKYJISIPHO-|2 2 |1 BJIP |Jlexuus - THCKyCCHS
KMHETUYECKON Teopun K
2.2.|\UneanbHplil ra3. YpaBHeHHe co-|2 |2 2 |1 6]
CTOSIHUS UICATTLHOTO Ta3a
2.3 |3aKOHBI TEPMOAMHAMHUKHN 2 |4 2 |1




24

PeanbHbple rasepl, OJKHOKOCTH U
TBepAblc Tena. | mapomuHaMuKa,
reMoJNHaMHUKa.

—

2.5

TennoBkie SIBICHUS

3. DIeKTpUYECTBO U MATHETU3M

3.1

DNEKTPUYECKOE TI0JI€ B BaKyyMe U
BEIIIECTBE

BJIP

3.2

Teopema ["aycca u ee mpuMeHeHue

—

33

[TocTOSIHHBIN 3JIEKTPUUECKUI TOK

34

MaruuTHoe 1oJie U ero XapakTe-
PUCTHKH

3.5

SlBneHue >IEKTPOMArHUTHON WH-
nykuud. OcHOBBI Teopuud Makc-
BEJIJIA

[Ipesentanun

4. Onruka

4.1

T COMCTPUYCCKAS OINITUKA

BJIP

4.2

Boanosas ontuka

NS}

[\
—

43

TennoBoe n3nyyeHue

w R

Case-study (KC)

5. DneMeHTsI KBAHTOBON MEXAHUKHU

5.1

KopnyckynspHo-BOTHOBOM — Aya-
yu3M. Dotonsl. DoTordh ekt

52

BonnoBas QyHKIMsS U ee mpume-
HEHHE

2

6. DeMeHTHl (GHU3UKU aTOMa U aTOMHOTO sIIpa

6.1

Mogens aroma. ATOMHOE SIIpO.

S nepHble CUIIBI

2

Bcero gacos

36

36 |1

8

54

* VkaszpiBaeTcsa opma koHTpois. Hanpumep: YO — yerublit onpoc, K — komnoksuym, T — TecTupoBanue,

P — pedepar, J| — noknazn, K3 — ketic-3aaauya.

4.1.2. 3aounan ¢hopma:
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1. OCHOBBI MEXaHHUKHU
1.1.|Kunematnka 6 [Ipesentanuu
1.2.|dnHamuka 1 7 KP
1.3 |3akoHBI coOXpaHeHus B Mexanuke |2 |1 7 3a0
1.4 Mexanudeckue KoieOaHUS U BOJ- 6
HBI
1.5 |[D5eMeHThl pPeNATUBUCTCKOW Me- 6
XaHUKHU
2. MosnekynsipHasi pu3uKa M TSPMOJUHAMHKA
2.1.|OcHOBBI MoOJeKyJsapHO-2 |1 2 |7 [Ipe3enTanun
KMHETUYECKON TEOpUH KP
2.2.|UneanbHplil ra3. YpaBHEHHE CO- 7 3a0




CTOSIHUS UICATTLHOTO Ta3a
2.3 |3aKOHBI TEPMOJTMHAMHUKH 1 7
2.4 |PeanbHble Ta3bl, JKUIKOCTH MU 1 7
TBEpJIbIC TeIa
2.5 |TennoBsie ABICHUS 2 7
3. DIEKTpUUIECTBO M MATHETU3M
3.1 |9nexTpudeckoe moyie B BaKyyme 1 6 KP |[Ipe3entanuu
BEIIECTBE 3a0
3.2 |Teopema I'aycca u ee mpuUMEHEHUE 1 6
3.3 |IlocTosiHHBIHM nekTpudeckuii Tok |1 |1 2 |7
3.4 |MarauTHOE TIOJIe W €ro Xapakre-|l 2 |7
PHUCTHKHU
3.5 |SIBneHne 3JIEKTPOMAarHUTHOW WH- 1 6
nykiun. OcHOBBI Teopun Makc-
BeJUIa
4. Onrtuka
4.1 I'eomeTpuueckasi ONTHKA 2 | 6 KP
4.2 |BonHoBas onTHKA 1 7 3a0
4.3 |TermoBoe W3ITyUYCHHE 2 |7
5. DIeMeHThI KBAaHTOBOW MEXaHHUKH
5.1 [Kopnyckynsipao-BonHoBo  aya-2 |1 7 KP |[Ipe3entanun
nu3M. PoTtonbl. PoToddhdexT 3a0
5.2 |BomHOBas (pyHKITHS W €€ TpHUMe- 6
HEHHE
6. DneMeHTHI PU3UKK aTOMa M aTOMHOTO siipa
6.1 [Mogenp atoma. ATOMHOE SIpO. 1 7 KP
SnepHbIe CHITBI 3a0
Bceero wacos|12 |12 |8 |139

* YkasbiBaetcs popma koHTpoiisi: KP — koHTponsHas padota, 3a0 — 3a4eT ¢ OLEHKOH.

4.2.1. Ounasn ¢popma:

. 1 xkypc 2 xypc 3 kypc 4 xypc 5 Kypc
Bun zanstuit I > 3 ) 5 ; 7 2 9 0 UTOro
Jlexmn 18 18 36
JlaGopartopHbie 18 18
[IpakTnueckue 18 18 36
HUroro KOHTaKTHOM|54 36 90
paboThI
CamocrosTenbHas  pa-|18 18
oota
4.2.2. 3aounan popma:
Bup 3ansatuit 1 xkypc 2 Kypc 3 Kypc 4 xypc 5 Kypc 6 Kypc
Jlexmun 12
JlabopatopHbie 8
[IpakTnueckue 12
HToro KOHTaKTHOHM pabOTHI 32
CamocTosTeNbpHas paborta 139
®dopma KOHTPOJIS C)




5. OPFAHI/BAI_II/I}[ N YUYEBHO-METOANYECKOE OBECIIEYEHUE CAMOCTO4I-
TEJBHOU PABOTbHI OBYUYAIKOLIUXCS IO JUCHUIIJIMHE (MO1YJIKO)
5.1. Conep:xanmne caMOCTOSITEILHOM PA0OTHI O AUCHUIIMHE (MOLYJII0)

Opranu3anusi CaMOCTOSTENHHOW paboThI CTyIeHTOB ocHOBaHa Ha [IB/[-12 O camocTosiTenpHOM
pabote obyuaronuxcs @I'BOY BIIO «MBanosckas 'CXA umenu akagemuka J{.K. bensera»

— TeMbl UHIUBUIYATBHBIX 3aJaHUI:
- Mexanuka
- Monekynspnas ¢pusuka. Tepmoannammka
- DnekTpocTtaTuka. [TocTosHHBINA TOK
- Marnerusm
- OnTuka
— TeMbl, BHIHOCHMBbIE Ha CAMOCTOSITENIBHYIO TPOPabOTKY:
- 3akons! Kemnnepa
- SlBnenus nepeHoca
- MarauTHbBIe CBOMCTBA BelleCTBa
- OCHOBHBIE THIIBI J1a3€POB U UX IPUMEHEHHE
- Ilonsrue o nosumerpuun
TeMbl KypCOBBIX POEKTOB/PabOT:
- KypcoBblie paboThl He TPeayCMOTPEHBI
— Jlpyroe (pedepatsr):
TemaTnka pedepaToB COOTBETCTBYET T€ME CTYACHUYECKOH KOH(EpeHLnH, POBOAUMOM
Ha Kadeape

5.2. KoHTpOJIb CaMOCTOATEIbHOI PadoThI

OreHka pe3ynbTaTOB CaMOCTOSTENIbLHONW paboThl OPraHU3yeTCsl B COOTBETCTBHHU € OAIbHO —
PEUTHHTOBOM CHCTEMOM CIEAYIOIIMM 00pa3oMm:

- KOJIJIOKBUYMBI

- OTYETHI 1O JabopaTOpHBIM paboTam

- SK3aMeH

5.3. Y4eOHo-MeTOqHYECKOE O0ecTIiedeHHe CAaMOCTOATEIbHOM padoThl
[Ipy BBINONHEHUH CAMOCTOATENHFHON pabOThl PEKOMEHIYETCsl MCIOIb30BaTh OCHOBHYIO H

JIOTIOJTHUTEIIBHYIO JINTEPATYPy, METOANYECKHE yKa3aHUs U pa3padOTKu Kadeaphl, yKa3aHHbIC B
n.6.1. - 6.7.

6. VYYAEBHO-METOJUYECKOE 1 UHO®OPMALIMOHHOE OBECIIEYEHME JJUC-
UILIAHBI (MOY.JIS)

6.1. OcHoBHas y4yeOHasl TUTEpPaTypa, HEOOXOAUMAs NJIsl OCBOCHHMS JMCIUIIIMHBI (MOAYJISA)

1) I'pa6osckuit P.U. Kypc dusuku: yue6Hoe mocodbue st ctya. By3oB / P.U. I'paboBckuii. -
10-e uzn., crep. - CIIG. : Jlans, 2007. - 608 c. (147 7k3.)

2) CoOopHuk 3ama4 no pusuke: yued. mocodue a1 cTya. By30oB/ moja pen. P.U. I'paGosckoro.
3-e u3x., crep. - CII6.: Jlanb, 2007. - 128 c. (149 3k3.)

3) ®wuzmka 4.1: yueGHOE mocobOue s cTyAeHTOB nH)eHepHoro ¢akynbrera/ T.A. Komapo-
Ba — BanoBo: ®I'bOY BO UBanosckas 'CXA (100 5k3.)

4) ®wusuka 4.2: yyeOHOE MOocoOue Il CTYIEHTOB HHXkeHepHoro dakynbpTeTa/ T.A. Komapo-
Ba — MBanoBo: ®I'bOY BO UBanosckas ['CXA (100 5k3.)

5) XKyxkosa T.A., lynaes A.B., bapa6anos JI.B. ®usuka. Coopuuk 3amad mo ¢usnke. YueGHO-
METOJIUYECKOE TIOCOOUE ISl CTYICHTOB MHXEHEepHOro ¢akynbreta. Yacts 1. 2021.



6) Xyxosa T.A., [lynaeB A.B., bapabanos /I.B. ®u3uka. ®usuka. JJaGopaTopHbIii MPAKTHKYM JUIs
CTYJICHTOB MHXEHEPHBIX criennanbHocTei. Yacts 2. 2021.

6.2. lonmosHUTeIbHAA Yy4yeOHasi JUTepaTypa, Heo0XoaMMas 1JIsi OCBOCHMS IUCHHUIINHBI
(MoayJin)
1) Tpodumona T.1. Coopnuk 3amau / T.W. Tpopumona - M.: Beiciast mkosna, 1991. - 303 ¢
(74 2K3.)
2) Tpodumona T.H. Kypc ¢pusuku. — M.: Beiciias mkoma, 1990 —2001 — 542 c. (23 5k3.)

6.3. Pecypcsl cetu «AHTEepHET», HEOOXOAUMBIE IJIS OCBOCHUSI JUCIUIIJIMHBI (MOAYJIs1)

1) Pecypc comeprkaniuii aHUMallMOHHOE TIPEICTABIICHUE PA3IMYHBIX SBJICHUNA U 3aKOHOB:
http://www.vascak.cz/physicsanimations.php?l=ru (IITaHreHIIUPKYJIb, MUKPOMETp, 3aKOH
[Tackans, 3akoH bepHyiuH, ucTedeHUE KUAKOCTEU Yepe3 OTBEPCTUE, OCLUILIATOPHI, IapMo-
HUYECKHE KoJieOaHMsl, 3aTyXamollue KojeOaHus, MaTeMaTHUYeCKUW MAasTHUK, OTpaKeHHE
BOJIH, CTOSTYast BOJIHA, TEHEPATOP BOJIH MasTHUKOB, BOJTHOBAs MAalllMHA, BOJTHA, OPOYHOBCKOE
nBUKeHHe, TU(PQPy3usi, BHYTPEHHAS HEPIrUsi, MEXaHUYECKUN SKBUBAJICHT TEIUIOTHI, TEIUIO-
MPOBOJAHOCTh, H300apHBIN MPOIlecC, U30TEPMUUYECKUN TIPOIECC, U30XOPHBIN MPOIECC, aaua-
OatHbIl mpouecc, nuki KapHo, BeUHbIN JBUTAaTENb, KAMWUISIPHOE AaBJICHUE, FIEKTPUUECKOE
1oJie, 3apsapl U MOJIs, KOHJIEHCATOp, AJIEKTpUYecKas Lenb, 3akoH OMa, BHYyTpPEHHE COIpO-
THUBJICHHE, MarHUT, MarHUTHOE IOJIE NTPOBOJA C TOKOM, 3JIEKTPOMAarHuTHas MHIYKLHUs, IIpa-
BWJIO JICHIIA, 3€pKaJia, JTMH3bI, COOMparoIas JIMH3a, paccenBaroias JMH3a, CBETOBOH MOTOK,
CHJIa CBETAa, OCBEIIEHHOCTb, MOJEIb a0COIIOTHO YEPHOTO Tesa, abCONIOTHO YEpHOE Telo,
¢doroaddekr, anexTpoMarnuTHas BOJIHA, MOJENU aToMa, sKcnepuMeHT Pesepdopraa, 3akoH
PaauoOaKTUBHOTO pacIaja, siAepHas peakiys)

6.4. MeToanueckne yKazaHus 1Js1 00y4arOmUXCsl 0 OCBOEHHUIO TUCIUILIMHBI (MO1YJIA)

1) XKyxosa T.A., lynaeB A.B., bapa6anos JI.B. ®u3uka. CoopHuk 337134 1o ¢usuke. YueOHO-
METOUYECKOE TIOCOOHE VISl CTYIEHTOB HHXKEHEepHOro ¢akyibrera. Hacts 1. 2021.

2) XKykosa T.A., KpacoBckas E.A. ®usuka. Mexanuka u MoyieKysisipHas ¢pusuka. Meroau-
YECKHE YKa3aHUs IS BBITIOJHEHUS JJabopaTopHbIX padot. 2011 r. 36 cTp.

3) Horosumsia E.A., Kpacockas E.A. ®usuka. "OnpeneneHue yCKOpeHUs: CBOOOTHOTO Ma-
JIEHUS C TIOMOIIBIO0 YHUBEPCAIBLHOTO MasTHUKA". MeToauveckue ykazanus K jadboparop-
HBIM pa0oTaMm il CTYJEHTOB BceX (haKkynbTeTOB THEBHOM M 3a0uHOU (popM oOyueHwUs.
2010 . 16 cTp.

4) Kpacosckas E.A., bapabanos /I.B. ®usuka. "OnpeneneHre KOHIEHTPALUU CaXapHOTO
pacTBopa ¢ moMoIIbI0 caxapumeTrpa'. MeTonueckre yka3aHus K BBITIOJHEHUIO JJabopa-
TOPHOU pabOTHI AJIst CTYAEHTOB JHEBHOM U 3a0uHOU opm oOyuenus. 2013 r. 11 crp.

5) Komaposa T.A., bapa6anos /[.B. ®usuka. "N3yuenne uznydeHusi aOCOIIOTHO YEPHOTO
tena". MeTtoauyeckue ykazaHusl K BBIOJIHEHHIO JTaOOpaTOPHOM pabOThI Mt CTYACHTOB
JTHEBHOU W 3a049HOU GopMm oOydeHus. 2013 r. 8 cTp.

6) Komaposa T.A., bapabanoB /[.B. ®usuka. "OnpeneneHne OTHOLICHUH TEIIOEMKOCTEH
BO3[yXa NpHU IOCTOSHHOM JaBJI€HUU M TOCTOSIHHOM oObeme MmetojoMm KiiemaHa-
Jesopma". Metoanueckue yka3aHus K BBIIIOJIHEHUIO J1a00paTOpHOM paboThl 71 CTYyIEH-
TOB JTHEBHOH U 3a04HOM popm oOyuenus. 2014 r. 19 crp.

7) Komaposa T.A., bapabanos /I.B. ®usuka. "Onpenenenne kodppuIeHTa BI3KOCTH BO3-
JIyXa KamuasipHeIM MeTonoM". MeTonueckne yKa3aHHsl K BBITIOJHEHHUIO JIA0OpaTOPHOM
paboThI ISt CTYICHTOB JIHEBHOW U 3a04HOM Gopm oOyuenus. 2014 r. 14 ctp.

8) XKyxkosa T.A., bapabanos JI.B. ®usuka. "Uzyuenne narepdepennmn ceera". Meronanue-
CKHE YKa3aHUS K BBIIOJHEHHUIO JTA00OPaTOpHOM pabOThI Il CTYAEHTOB JHEBHOM U 3a04-
HO# opm 00yuenus. 2014 r. 20 ctp.



9) Xyxkosa T.A., lynacs A.B., bapa6anos JI.B. ®usnka. ®usuka. JlabopaTopHbIi MPAKTHKYM IS
CTYJICHTOB MHXEHEPHBIX criennanbHocTei. Yacts 2. 2021.

6.5. UndgopmanuoHHbIe CIPABOYHbIE CUCTEMbI, HCNOJIb3yeMble J1Js1 OCBOCHUS TUCUMUILIN-
HbI (MoayJis1) (IpM HEOOXOAMMOCTH)
Hay4nast anektponHas 6ubimoreka http://e-library.ru

6.6. IlporpammHoe obOecredeHue, HUCIOJIb3yeMOe JIS OCBOCHHUS IMCHUIIMHBI (MOXYJIS)
(mpu HeOOXOAUMOCTH)

1) Omnepammonnas cuctema tuna Windows

2) Ilaker mporpamm oOmiero nonszoBanus Microsoft Office

3) Unrepuer-O6pay3epbl

6.7. UndopmManiuoHHbIE TEXHOJIOTHMH, MUCIIOJIb3yeMble NMPHU OCYILIECTBJIECHUN 00pa3oBaTesb-
HOT'0 Mpolecca Mo JMCHUILINHE (MOTYJII0)
1) LMS Moodle.
2) JemoHcTpauus MYJIbTUMEAUNHBIX MaTepuasioB (MCTOYHHUK:
http://www.vascak.cz/physicsanimations.php?l=ru , nepeuens MaTepuagoB cMm. 1. 6.3.)

7. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMASA AJISA OCYHECTB-
JIEHUS OBPA3OBATEJIBHOI'O ITPOLECCA ITIO JAUCIAIIVIMHE (MOAY JI1O)

HaunmenoBanue crienuanusupo-
BaHHBIX ayJIUTOpUI, KAOUHETOB,
nabopaTopuii u mp.

No

i Kpartkuit nepedeHb 0CHOBHOTO 000pYI0BaHUS

1. [YueOHas ayauTopus I IPOBEIC-
HUS 3aHATUH JIEKIMOHHOIO TUIIA

YKOMITJICKTOBaHA CIICITHAT3UPOBAHHOH (YueOHOM) MeOeIbIo,
Ha0OPOM JIEMOHCTPAIIOHHOTO 000pyIOBaHUS U yIEOHO-
HaTJISTHBIMU TIOCOOUSMU, 00ECIICYNBAIOIIUMHU TEMAaTUICCKIEC
WITIOCTPAIINHU, COOTBETCTBYIOIIHE paboyeii mporpamMme JIuc-
ITUTLTAHEL, & TAK)KE TEXHUYECKUMH CpeicTBaMK 00ydeHus (Tie-
PEHOCHBIM MYJIbTUMEIUUHBIM MTPOESKTOPOM, TOPTATHBHEIM
KOMITbI0TepoM THIa «HOoyTOYK», IEpEHOCHBIM Pa3ABIKHBIM
9KpaHOM), CIy>KaIlhe IS IPEICTaBIeHNs yaeOHo# nHpopMa-
MU OOJIBIIION ayTUTOPHUH.

YueOHas ayauTopus Ui IpoBeJe- |YKOMIICKTOBaHA CIIeLUAM3UPOBaHHON (YueOHOiT) MeGebio,

HUSI CEMHHAPCKHUX, TPAKTUIECKIX
3aHSTHHN, TPYIITIOBBIX U UHAWBUIY-
AIBHBIX KOHCYNbTAIUN, TEKYIETO
KOHTPOJI U IPOMEXKYTOUYHOM aTTe-
CTaIiH

TEXHUYECKUMH CPEICTBaMU 00yUCHHUS, CIYKALUMHU AJIS IPe-
CTaBJICHHS Y4eOHOU MH(pOPMAINH.

YcranoBka naboparopHas “MasTHuK MakcBera”;
YcranoBka naboparopHast “MastHuk O6epOeka’”;

YcranoBka nabopaTtopHas “MasTHUK YHUBEpCcaIbHEIN OM
13;

Monyis “H3yueHune BEIHYKACHHBIX KoneObanuii” ®I1D 11.
VYcraHoBKa 11 U3Y4YEHUS 3aBUCUMOCTH CKOPOCTH 3BYyKa OT
temnepatypsl OIIT 1-7;

YcTaHoBKa U1 U3MEpEHNS TEIIONPOBOHOCTH Bo3xyxa OIIT
1-3;

VYcraHoBKa 1JIs ONIPEAEIeHNs] OTHOIIEHHS TEINIOEMKOCTH BO3-
IyXa IpyU TOCTOSTHHOM JaBJICHHU U MOCTOSHHOM o0beme OIIT
1-6H;

YcraHoBKa [1s onpeeneHns ko3¢ UIMEeHTa BI3KOCTH BO3LY-
xa @IIT 1-18n.

YueOHas ayaguTopus I IpoBee-
HUSI CEMUHAPCKUX, IPAKTHUECKUX

3aHATHH, TPYNIIOBBIX U UHIUBUIY-
AJIBbHBIX KOHCYNbTAIM{, TEKYIETO

Monyis “W3yueHue penakcallmoHHBIX Koyebanuii” ®I1D 12;
Monaynb “N3yueHre MarHUTHOTO T0JISI COJIEHOW/IA C TTIOMOIIIBIO
nJatauka Xomia” OI1ID 04;

Monyne “M3yuenue npoueccos 3apsaa U pa3psaa KOHIeHca-




KOHTPOJI ¥ IPOMEXKYTOUYHOM aTTe-
CTalluu

Topa” OII3-08 M;

Mopyns “V3ydenue sBICHUS B3aUMHOW HHIIYKIIAH
Monyne “OnpeneneHue OTHOIIECHUS 3apsiia JJIEKTPOHA B €T0
Macce MetoaoM MarHeTpona” ®II3 03;

Ha6op ycTaHOBOK TEMOHCTPAaMOHHBIN “‘OTBITHI IO 3JIEKTPO-
CcTaTHKe”;

VYcranoBka neMoHCTpanroHHas “UHAYKTUBHOCTh U €MKOCTb
LIeTIY TIepeMeHHOr0 ToKa. [lepexoaHbie mpoLecchl B enu”
@J1D 008 M;

VYcTaHoBKa JeMOHCTpallMoHHas “B3anMoneiicTBue napai-
JICIIbHEIX TOKOB™;

YcraHoBKa JIeMOHCTpallMoHHAas “MarHuTHOE 10Jie MPOBOIHU-
Ka ¢ TOKOM pa3jIn4HO# KOH(UTypauu’;

YcTaHOBKa JeMOHCTpalmoHHas “‘Pe3oHaHC B KoeOaTeIbHOM
KOHType” ¢ TeHepaTtopoM curaaioB ®J1D 18 M;

YcranoBka i qemoHcTpaiuu dddexra Xomaa GJICB 02;
VYcraHoBKa 151 U3yUCHUS TEMIIEpaTypPHOUM 3aBUCUMOCTH DJIEK-
TPOIIPOBOAMMOCTH METAJIJIOB U NoiynpoBoaHrukoB OIIK 07;
Mopyns “U3ydenHre 3aTyxaronux KojieOaHuil B Kojre0aTe b-
HOM KoHType” ®IID 10;

Y4ueOHas ayaquTopus i IpoBee-
HUSI CEMUHAPCKUX, IPAKTHUECKUX
3aHATHH, TPYNIIOBBIX U UHIUBUIY-
AIBHBIX KOHCYJbTAIUN, TEKYIETO
KOHTPOJI U IPOMEXKYTOUYHOM aTTe-
CTalluu

VYcTaHoBKa U1 U3y4EHUS TEOMETPUIECKON ONTHKHU U MOJISPH-
3anuu PMC Nel;

VYcraHoBKa 111 U3y4eHUs! MHTepdepeHInN

PMC Neo2;

VYcranoBka 1t u3ydenus nudppakund PMC Ne3;

Mogens abcomotHo yepHoro tena @JICB 07;

yCTaHOBKa 115l u3y4eHus abcomoTtHo yepHoro tena PIIK 11
YcranoBka Ajist u3y4eHusi pabotel razosoro nazepa @JCB 12

TTomemenune 111 caMOCTOSITEIbHOM
paboTHI

YKOMITJICKTOBAHO CTICIHATN3UPOBAHHON (yaeOHOIT) MeOebIo,
OCHAILIEHO KOMIIBIOTEPHOUN TEXHUKON C BO3MOXKHOCTBIO MOJ-
KIToueHus K cet "MHTepHeT" 1 00ecieueHo J0CTyoM B
ANIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENBHYIO CPEAY Op-
TaHU3AIHN




IMpuioxenne Ne 1

K padoyeil mporpaMme 1o JMCHUILIMHE (MOLY1I0)

«Pu3uka»
1. [lepeyenb komneTeH Ui, GopMHUPYeMbIX HA JAHHOM 3Tane
1.1. Ounasa popma:

®OH/] OIIEHOYHBIX CPEJICTB IO JUCHUATIJIVHE (MOYJIIO)

udp u HaumeHo-
BAHNC KOMIICTCH- MupukaTop(sl) 1OCTUKEHHS] KOMIIETEHIMH / 1aHu- | Popma ) Ouenounsle cpe-
- pyeMBIe pe3yNIbTaThl 00yUYCHHS KOHTPOJIS CTBa
1 2 3 4
OIIK-2.
CrocobeHn mpume- KomrmutekTsr Te-
HATh ocHoBHbIe | I-10mk-2 JleMOHCTpUpPYET 3HAaHHE OCHOBHBIX 3aKO- CTOB, 3a/IaHUs JUIs
3aKOHBI M METOBI|HOB U METOJIOB UCCleoBaHui ectecTBeHHBIX HAyK |K, YO, T, |KOHTpPOJIbHBIX pa-
UCCJICIOBAaHUN JUTSL peIlieHus 3a/1a4 npo(ecCnoHaTLHON AeSITeIbHO- |P | 00T, KOJUIOKBHY-
©CTECTBCHHBIX HAYK|CTH. 9, 2-i1 cem |MoB. KoMrmiekT
JUTSL peLeHns 3a7a4 9K3aMEHAIMOHHBIX
npodeccuoHaNbHON BOIIPOCOB
JIeSITEeNIbHOCTH
Kommekrs! Te-
N /I-2omnk-2 Ucrionp3yeT 3HaHUS OCHOBHBIX 3aKOHOB H CTOB, 3a/IaHHA A
N YO, T, KOHTPOJIBHBIX pa-
METOJI0B HCCIEI0BAMI ECTECTBEHHBIX HAYK /A BJIP, K, 9, [6oT, Komtoksuy-
penieHus 3a71a49 NpopeCCHOHAIEHON NeSTebHOCTH. | .,
2-ii cem MOB. KoMmrutexT
9K3aMEHAIMOHHBIX
BOIIPOCOB
Kommnekrs! Te-
CTOB, 3aJ[aHHS JIS
WNA-3onk-2 [Ipumenser ocHoBHBIE 3ak0HBI U MeTObI |YO,T, KOHTPOJIbHBIX Pa-
HCCIIEIOBAHUI €CTECTBEHHBIX HAYK JIJIsl PEIIEHUS BJIP, K, 3, |60T, KOJIJIOKBHY-
3a1a4 podecCHOHATBHON AeATETHHOCTH. -l ceM moB. Komriekt
9K3aMEHAIMOHHBIX
BOIIPOCOB

* Vkasvieaemces popma xommpons. Hanpumep: YO — yemuwiii onpoc, K — konnoxeuym, T — mecmuposa-
Hue, P — pepepam, /] — ooknao, K3 — keiic-3a0aua, 3 — sxzamen.

2. Iloka3aTeqin MU KpPUTepPUH OLECHHUBAHHUA CHOPMHPOBAHHOCTH KOMIETECHIUH HA JaHHOM
JTamne ux (popMUPOBAHUS

Kpurepuu oneHnBanms ™

[Tokazare-
JII/I HEYJIOBJICTBOPUTEIHHO| YIOBIECTBOPHTEILHO XOPOIIIO OTJIMYHO
HE 3a4TCHO 3a4TEHO
N YpoBeHb 3HaHUN B N
YpoBeHb 3HaHUIT HU- YpoBeHb 3HAHUI B
MuHHMANBHO J0MY- o0beMe, COOTBET-
K€ MHHAMAJIbHBIX . o0BeMe, COOTBET-
[MonmHOTA . CTHMBII YPOBEHb 3HA- | CTBYIOILIEM IIPOTPaM-
. | TpeGoBanmii, UMen . CTBYIOIIEM TIpOTpaM-
3HAHUH HUH, TOMYIIEHO MHOTO| M€ MOJITOTOBKH, JI0-
MECTO IpyObIe OIIN0- Me TTOATOTOBKH, 0€3
HErpyOBIX OMTHOOK | TMYIIEHO HECKOJIHKO
KH OIMNO0K
HErpyOBIX OIIHOOK
[Ipu pemienuu cran- | [Ipomemonctpuposa- | [Ipogemonctpuposa- | [IpogemoHcTpUpOBa-
Hanwuue | mapTHBIX 3a/a4 HE  |HBI OCHOBHBIC YMCHUS,| HBI BCE OCHOBHEIC HBI BCE OCHOBHBIC
YMEHUH |[TPOJIEMOHCTPUPOBAHBI| PEIICHBI TUTIOBBIC 3a- | YMEHUS, PEIICHBI BCE | YMEHMUS, PEIICHBI BCE

OCHOBHBIC YMCHMU,

Jla4M ¢ HErpyObIMU

OCHOBHBIC 3a/1a4H C

OCHOBHBIC 3a/1a4H C




MMEJTH MECTO TPYyObIe | OTMOKaMH, BBITIOJIHE- | HETPYOBIMU OIIMOKa- | OT/IEITHHBIMU HECYIIe-
OITNOKHU HBI BCE 3aJJaHNS, HO HE| MU, BBIIIOJIHEHBI BCE | CTBEHHBIMH HEZOYe-
B MTOJTHOM 00BeMe 3aJlaHUs B IOJIHOM | TaMU, BBITTOJIHEHBI BCE
o0beMe, HO HEKOTO- | 3aJaHHs B TIOJHOM
pBIe ¢ HeJoUYeTaMHt obbeme
ITpu pemenuu cran- | Umeerca muHumans- | [IpogemoHcTpupoBa-
N IIponemoncTpupoBa-
Hanwuue | mapTHBIX 3a/1a4 HE | HBIH HA0Op HABBHIKOB | HBI 0230BbIC HABBIKU bl HABLIKH TIDH De
HAaBBIKOB |[IPOJICMOHCTPHUPOBAHKI| JIJIsl PEIICHUS CTaH- | TP PEIICHUU CTaH- PP
IICHUH HECTaHapPT-
(Bmamenue| Oa30BBIC HABBIKH, JApTHBIX 33/1a4 C He- | JapTHBIX 3a/1a4 C He-
HBIX 3a7a4 O€3 OIlIu-
OTIBITOM) | IMEJH MeCTO TpyOble | KOTOPBIMU Helo4eTa- | KOTOPHIMU HeJloueTa-
OOK 1 HEIOYETOB
OIUOKHU MU MH
CdopmupoBaHHOCTD
KOMIIETEHIIUN COOT- CdopmupoBaHHOCTD
. CdopmupoBaHHOCTH bopmup
BETCTBYET MUHUMAJITh- KOMIICTCHIIUY TIOJTHO-
Komnerennus B mon- KOMIIETEHIINHU B IIEIIOM
9 HBIM TPeOOBaHUSIM. CTBIO COOTBETCTBYET
HOU Mepe He chopMmu- . | cOOTBETCTBYET Tpebo-
Xapakre- Hmeromuxcs 3HaHUM, TpeboBanmsIM. MMe-
poBaHa. Mmeromuxcs N BaHusIM. MIMeronuxcst N
pHUCTHKa . . YMEHHH, HAaBBIKOB B . . IOIUXCS 3HAHUH,
3HAHUH, YMEHUH, 3HaHWUU, YMEHUH, .
chopmu- I[EJIOM JIOCTaTOYHO YMCHHUIA, HABBIKOB U
HaBBIKOB HEJIOCTATOY- HaBBIKOB ¥ MOTHBAIIUN N
pOBaHHO- JUTSL peTieHus] IPaKTH- MOTHBAIIUY B TIOJTHON
HO JUTsI peIIeHUS B I[EJIOM JIOCTaTOYHO
CTH KOM- geckux (mpodeccro- Mepe TOCTaTOYHO IS
MPaKTHYECKUX (TIpo- JUTSL pEeTIeHUs CTaH-
MICTCHITUN HAJBHBIX) 33/1a4, HO PEIICHUS CII0KHBIX
(heccHOHABHBIX) 3a- JApTHBIX TPaKTHYe-
TpeOyeTcst AONOIHU- MPaKTHUYECKUX (TIpo-
aad ckux (mmpogeccuo-
TebHAS MPAKTHKA TI0 (heccHOHABHBIX) 3a-
HAJBHBIX) 33734
OOJBIIMHCTBY TPaK- nadq
TUYECKHUX 3324
YpoBeHb
chopmu-
POBaHHO- Huzkwmit Huxe cpennero Cpennuit Bricokuit
CTH KOM-
NeTEHUUN

* [Ipenooasamenv enpase uzmenums kpumepuu oyenusanus 6 coomeemcmeuu ¢ ®I'OC BO u ocobento-
cmamu OIOI1.

3. OneHo4YHbIe CpeAcTBA

3.1. Texymuii KOHTPOJIb OCYIIECTBIISIETCS MPENoaBaTeieM JUCUUIUIMHBI IPU IPOBeIe-
HUHM 3aHATUH B (hOpMeE: TECTOB, PEIICHNSI KOMIUIEKTOB 33134 (JIOMAIIHUX 3a/1aHHi), KOHTPOJIb-
HBIX paboT, KOHCIIEKTOB, J1a00OPaTOPHBIX paboT, coOeceI0OBaHNMN, 3aKITIOUNTENbHBIX TECTOB.

Ouenounoe cpencrso 1. Tecm — cucmema cmanoapmu3upoeanHvix 3a0anuil, N0360-
NAIOWAA AGMOMAMUZUPOEAMb NPOUEOYPY USMEPEHUS YPOBHA 3HAHUIL U YMEHUI 00yuaroue-

20CA.

Pazgen «MexaHuka u MOJIEKYJIsIPHASA (PU3UKA»

Bxoonoti mecm (T3_1). IIpoBepka 0CTaTOYHBIX 3HAHUH 110 MKOJILHOMY KypCy (hDU3UKH.

7 tectoB (T3 2-T3 8) mo TemMaM 2-7 MpaKTUYECKUX 3aHATHIA

3akmountenbHbli TecT (3T 1) mo Teme «Mexanukay.

3axmountenbHbii TecT (3T 2) mo teme «MonekymsipHas pU3NKa U TEPMOIUHAMHKA.

Pazgen «uekTpomMarHeTusm»

HToroBoe TeCTUpOBaHUE MO pa3AeTy




Pa3znen «OnTuka, aroMHas U siaepHast GU3NKa»
11 rectoB (T3 1 -T3 11) mo TemMam npakTUYECKUX 3aHATUH U 3aKIIOYUTEIbHBIA TECT
Kpurepun onieHKH pe3ynbTaToB TECTUPOBAHMSL:
3aumeno — MeHee 2 HENPAaBUIIbHBIX OTBETOB
He 3aumeno — 6onee 2 HeMPaBUIbHBIX OTBETOB

OueHo4uHoe cpencTBo 2. Peuienue KoMniekmos 3aoau (Oomauinee 3a0anue) — cu-
cmema 3a0anuil 01 OUCMAHYUOHHO20 6bINOTIHEHUS, NO380IAIOWAA NPOBEPUMb KAUECHBO
YPOBHA 3HAHUIL U YMEHUIL 00yUarouiezoc.

Pazgen «MexaHuka u MOJIEKYJIsIPHAsA (PU3UKA»

Homamnee 3ananue 1 (3 1). Beimonnenue npoOHOTo TecTa B CETEBOM 00pa3oBaTeIbHOM MO-
nyie (Moodle).

I3 2. KunemaTtuka MaTepuaqibHOU TOUKH.

I3 3. lunamuka mMaTepuagibHOU TOYKH.

13 4. 3akoH coXpaHEHMs B MEXAHUKE.

I3 5. Mexanuyeckue KoyieOaHusl.

A3 6. MKT uaeanbHOro raza ra3oBbl€ 3aKOHBI.

I3 7. IlepBoe Hayayio TEpMOJUHAMUKH. TEMI0EeMKOCTb.

I3 8. Bropoe Hauano TepMoguHaMHUKH. TepMOIUHAMUYECKUE LIUKIIBI.
Pazgen «uekTpomMarHeTusm»

Jlomanraue 3aJaHus 10 TEMaM:

13 1. 3axon Kynona. Hanpsi»k€eHHOCTb 3JIEKTPUYECKOTO MOJIS.

I3 2. Pabora anekrpudeckoro mouis. [lorennuan. [lone B AudneKTprKax.
3 3. DnexrpoeMkocTh. KOHIEHCATOPBI.

I3 4. [ToCTOAHHBIN JIEKTPUUECKUH TOK. 3aKOHBI MIOCTOSHHOTO TOKA.
3 5. MaruutHoe nosie. 3akoH buo-Casapa-Jlannaca.

13 6. CunoBoe aelicTBHE MarHUTHOT'O NOJISL Ha 3aps/ibl U TOKH.

3 7. OnexTpoMarHuTHAsE UHAYKIIHS.

13 8. SIBnenue caMOMHAYKIMHU. DIIEKTPOMAarHUTHbIE KOIeOaHUs.
Pazgen «Ontuka, arToMHasi M siiepHast Gusnka

JlomarmHue 3agaHus 10 TeMaM:

I3 1. UaTepdepenius cera

I3 2. Iudpakmus ceeta



3 3. lMonspuzanus cera
3 4. KBaHTOBO-ONTHYECKUE SIBICHUS
I3 5. DnemeHThI aTOMHOM (pr3HKH

I3 6. DnemeHThI aaepHOi pu3uku

OuenouHoe cpenctBo 3. Konmpoavhaa padboma — Hadop 3a0aHuil 011 nPoeepPKu yMeHul
npumeHaAmy meopemuyecKue 3HaARUA 0114 peuleHus 3a0ay no pazoeny OUCUUnIUHbL.

Pasznen «Mexanuka U MoJsieKyJsipHas (pusuka»

Kontponbnas padota 1 (KP1). Mexanuka.

Kontponbnas padota 2 (KP2). Tepmoaunamuka 1 MoJeKysipHas hu3HKa.
Pazgen «uekTpomMarHeTu3sm»

KonTponpHas paboTta mo Teme « JIEKTPHUECTBO U MATHETU3M»
Pa3nen «OnTuka, aToMHasi M siiepHasi puznka»

Kontponsnas padora 1 (KP1). BonHoBas ontuka

OuenouHoe cpencrBo 4. Koncnekm — cpeocmeo 011 npoeepKu 20mosHoCmu K npaK-
muuecKum unu CEMUHapCKuM 3aHAMUAM.

ConeprxkaHue MaTepuasoB, MPECTABIEHHBIX B KOHCIIEKTAaX, COOTBETCTBYET TEMaM JICK-
IIMOHHBIX U MpaKTHUecKux 3aHsATuil. [I[poBepka ocyuiecTBiseTcs mpenoaaBaTesieM Ha paKkTuye-
CKOM 3aHSITHH.

OuenouHoe cpeacTBo 5. Jlabopamopnas paboma — cpeocmeo 01 3aKpenieHus u
NPAKMUYECKO20 0CE0CHUA MAMEPUANA RO ONPEOEIEHHBIM MEMAM OUCUUNTIUHDL.

Tpebosanus k ogpopmaenuro omuema no rabopamopnoti pabome npedcmasnensvt 6 POC.

Ouenounoe cpeacrBo 6. Codecedosanue — cpeocmeo KOHMPONA YCEOCHUA YUEOHO20
Mamepuana no meme i1aoopamopHoil padomsl u ymeHuil ROYy4ams, 00padamvleams u uH-
mepnpemuposams pe3yibmamol IKcnepumenma. IlIpogooumcsa unouguodyanbHo ¢ Kadcovbim
CMYOeHmOM UlU 8 MUHUZPYNRAX.

Bomnpocs! 1151 oaAroToBKM K cOOECeI0BaHMIO 10 JTAOOpATOPHON paboTe MPUBEICHBI B
METOAMYECKHX YKa3aHUAX K 1JaOopaTopHBIM paboTaM. B olieHOYHOM cpeicTBe MpUBEACHBI Tpe-
OoBaHUS U PEKOMEHIAITUHU 110 0()OPMIICHHIO OTYETa 10 JJAOOpaTOpHOU padoTe.

JlaGopaTopHuble pabOThI BHIIOIHIIOTCS IO MHAWBUAYaNbHOMY Tpaduky. JlabopaTtopHbie
paboThI BHIMOJIHSAIOTCS B TIApe, €CIIHM B TPYIIIE HEYETHOE KOJIMYECTBO CTYACHTOB, TO JOIYCKAEeTCs
BBITIOJIHEHHE PAa0OThI TPEMs CTYACHTAMH.

Bce naboparopHbie paboThl 00ecIedeHbl METOJUYECKIMHE YKa3aHusIMu. Bee 3ananus k
nmabopaTOpHBIM paboTaM MPEACTABICHBI B CETEBBIX 00pa3oBaTeabHbIX MOAYIsIX (COMTpebosa-
HUsL K ohopmienuio omuema no 1a6opamopHotl pabome.

Otuer JOmKEH colepKaTh



1. Howmep u Ha3zBanue nadoparopuoi padbotsl, MO cryneHTa, KOTOPHI €€ BBIMOTHUI, HOMEP
TPYIIIEL.

2. lenu u 3amaum paGoTHI.
3. IlpubGopsl 1 MpUHAIIC)KHOCTH.

4. Cxema ycraHoBkH (3kcniepumenTa). OCHOBHBIC y3JIbI U 3JIEMEHTHI 0003HAYAIOTCS HOMEpa-
MU, KOTOPBIE pacIIH(PPOBLIBAIOTCSI.

5. PaGouas ¢popmyma(br). Dopmyiibl, MO KOTOPHIM HETTOCPEICTBEHHO MPOBOJISITCS pacueThl Be-
JIMYUH, OTPEICISIEMbIX B YIIPAXXKHEHUAX TabopaTopHOI paboTsl. Bece 0003HaueHus puznyeckux
BEJIMYMH, BXOSAIIUX B paboure GopMyIibl, T0HKHBI OBITh paciiu(poBaHbl HIKE.

6. MWnes meTona. B HECKONBKUX TIPEITIOKEHHUSIX PACKPBIBAETCS CyTh (U3UYECKUX SIBJICHUN U
MPOLIECCOB, JIEXKAIIUX B OCHOBE IPOBOJUMOT0 IKCIIEPUMEHTA.

7. Tabnuua(sl), B KOTOpBIE 3aHOCATCS SKCIIEPUMEHTAIbHBIE U pacdeTHbIC JaHHbIe. CTyeHT
3apaHee JI0JKEH MIPOoAyMaTh CTPYKTYpPY TaOIHIbl, HCXOJIS U3 TOT0, CKOJIBKO OIBITOB HEOOXOH-
MO MIPOBECTH, KaKHe€ BEIMYUHBI HEOOX0AUMO ONPEAEIUTh U paccuuTarth. [lpu ohopminenuu tabd-
JIMIL B IIAIIKE JOJKHBI ObITh yKa3aHbl 0003HAYEHHS BETMYMH U Yepe3 3alsITyI0, €UHULBI H3Me-
peHus. Pexomenayercs Bcerja OCTaB/IsATh HECKOIBKO KOJIOHOK, KOTOPBIE MOT'YT IIPUTOUTHCS
JUIsl pac4€TOB IMOIPEUIHOCTH.

8. Pacuersl. [IpuBOIATCS OCHOBHBIE PacUyeThl 3HAYCHUHN OIPEIENIIEMBIX B pab0Te BEIUYHH U
MX TOTPEIIHOCTEM.

9. IlocTpoeHbl HEOOXOUMBIE TSI aHAJIM3a Pe3yJIbTaTOB dKcIepuMenTa rpaduku. [Ipu moctpo-
CHUUN Fpa(l)I/IKa y KaX(HOﬁ OCH JOJI?KHBI GBITB IIOAITMCAaHbI 0603Ha‘-IGHI/I$I BCJIMYWH U €JUHUILbBI U3-
MEpEHUsT; MacITad TOKEeH ObITh BEIOpAH pallmoOHAIBHO; Ha TpaduKe JOJKHBI OBITh YETKO BUJI-
HBI DKCIIEPUMEHTAIILHBIC TOUKH; HE JOMYyCKAETCS COSAMHEHUE TOUEK JIOMaHOW KPUBOH, COSIH-
HSIOLIEH 3TH TOYKU; TPU HEOOXOIMMOCTH Ha rpaduKe MPOBOAUTCS alllIPOKCUMUPYIOIIAs KpU-
Basl.

10. BeiBoael. KpaTko u3naratoTcsi OCHOBHBIE PE3YJIbTAThl IKCIIEPUMEHTA UCXOS U3 €T0 LI,
pOBOIUTCA UX aHau3. Ecnu B pabote onpenenseTcs HeKoTopas (pu3ndeckas OCTOSIHHAs, TO
HE00X0IMMO yKa3aTh 3HAYCHUE, ONPEICICHHOE SKCIIEPUMEHTAIBHO (BKJII0YAs IIOTPEIIHOCTD), U
IIPOBECTHU €€ CpaBHEHUE ¢ TabanuHON BennunHoi. Eciu nccnenyercs kakas-1m00 3aBUCUMOCTb,
TO YKa3bIBAETCS XapaKTep 3TOM 3aBUCUMOCTH, BBISIBIICHHBIN B KCIIEpUMEHTE (JIMHEWHAs, IKCIIO-
HEHIMaNbHas U T.1.), U IPOBOJUTCS CPAaBHEHHUE C TEOPETUUECKOM 3aBUCUMOCThIO. Ecin mpoBe-
psieTcs CIpaBeITUBOCTh HEKOTOPOTO (PU3NYECKOTO 3aKOHA, TO TAK)KE HEOOXOMMO MPOBEPUTH
COIJIaCHe HKCHEPUMEHTAIIBHBIX JAHHBIX C TEOPETUUYECKON (hOPMYIIOH.

OKoOHUaTENbHBIN pe3yJIbTaT JOJKEH OBITh 3aIIMCAH B COOTBETCTBHH C PUHATHIMH ITPaBUIIAMH;
o0s13aTeNbHA OLEHKA MOTPEITHOCTH MOJIyY€HHOTO pe3yJibTaTa U COOJII0ICHUE TIPAaBUII OKPYyTJIe-
HUS 3HAYCHUN ONPEIENAEMbIX B OKCIIEPUMEHTE BEJIMYHMH U UX MTOTPEITHOCTEN.

Ipumep 3a0arnus ons rabopamoproi pabomel « Onpedenenue OUHbL CBEMOBOU BONHBL C
nomouvio ounpuzmvl Openensy

1. CobepuTe cxeMy COrIacHO PUCYHKY.
2. Ha Oymare oTMeThTE MOJIOKEHUS Jla3epHbIX msaTeH. Cmemnias Oymary, caenaite HeCKOJIbKO
3apucoBok. CHsB Oymary, U3MepbTe BCe pacCTOSIHUS [ MEKIY MATHAMHU.



3.

OunpusMsl: 9 =

N3mepbTe paccTostHue L oT OWMNpu3MBl A0 dKpaHAa M HAWIWUTE MPEIIOMIISIONIANA YTOJ
[

2L(n-1)

Beruucnienus nposeaure A BCexX 3HaU€HUM / M olieHUTe norpemHocTts. [lokaszarens npe-
JIOMJIEHUS cTeka OunpusmMel n = 1.51.

Kpumepuu oyenusanus pe3yiomamos 3auwumul 1a00pamopusix pabom

CooTBeTCTBHE MMOATOTOBKH JIAOOPATOPHOTO JKypHAIa yCTAHOBICHHBIM TPEOOBAHUSM.
CreneHb TOTOBHOCTH K BBIMOJHAEMOW paboTe: 3HAHHME LETH M 337a4 paboThl, MOPSIKa
BBITIOJTHEHUS YIPAXKHECHUH M CXeMbl YCTAaHOBKH, Ha3HAYEHHSI TPUOOPOB M MPHHAIIICKHO-
CTEH.

3HaHue OCHOB Teopuu. [loHMMaHue H1en MeToJa IPOBECHUS U3MEPEHUI.

[Tonnmanue 001acTH MPUMEHEHUS HCIIOIB30BAaHHBIX B pab0OTe 3aKOHOB (PU3HKH.
Bnanenue cpeacrBamu nostyueHus 1 00paOOTKH MH(POPMALMU, YMEHUE CTPOUTH M HH-
TepHPETHPOBATh TpaduKu, PacCUUTHIBATH IOTPEUIHOCTh, AaHATM3MPOBATH IMOIYUYECHHBIC
pe3yJbTaThl U AeTaTh BHIBOIBI.

CpOK BBITIOJIHEHUS U 3alIUThI Ja00paTOPHOIl pabOoTHI.

Ouenounoe cpeacrBo 6. Codecedosanue

CobecenoBaHre — 3TO CPEACTBO KOHTPOJISI, OpPraHM30BAaHHOE KaK crielnaibHas Oecena

TpernoaaBaTelis ¢ 00yJaronMMCs Ha TEMBI, CBSI3aHHBIC C H3y4aeMOW JUCIMILUIHHOM, U PacCUH-
TaHHOE Ha BBISICHEHHE 00beMa 3HAHUI 00yUaroierocs 1o onpeaeIeHHOMY pa3ieny, TeMe, IIpo-
OJieMe U T.II.

B manHOI quCHMIUIMHE UCTIONB3YeTCs KaK CPEJCTBO KOHTPOJIS YCBOSHHS y4eOHOTO Ma-

Tepuaia 1o TemMe J1abopaTopHOi paboThl U YMEHUH MmoiryyaTh, 00padaThIBaTh U HHTEPIPETUPO-
BaTh PE3YJIbTATHI SKCTIepUMeHTa. [IpoBOANTCS HHANBUAYATIBHO C KQKIBIM CTYACHTOM HMJIH B MH-
HUTpYIIIax.

[TpumMepsI BOITPOCOB 7151 TOATOTOBKU K cOOECe0BaHUIO 110 JTabopaTopHOM padoTe:

«M3y4yeHne 3aKOHOB MEXaHMUECKUX KOJIEOaHUH C MOMOIIbI0 MasiTHUKA [1osis:

Kaxkune xonebanus Ha3pIBaIOTCSI COOCTBEHHBIMH (CBOOOHBIMH )?
3anummTe 3aKOH TUHAMUKH 3aTyXaromuXx kojaebanuii. [Ipoananusupyiite ero pemieHue.
B uem 3akmouaeTcst pu3ndecKuii CMbICT KO3 GUIIMEHTA 3aTyXaHUs?

Bompocs! 1151 ToAroTOBKM K cOOECEI0BAaHMIO TI0 JJAOOPATOPHBIM paboTaM NMPUBEICHBI B

METOAMYECKHX YKa3aHUAX K TabopaTopHBIM paboTaM. Kpumepuu oyenusanus pe3yismamos co-
becedosanus (3auumol 1a60pamopHuLX pabom)

CooTBeTcTBHE OATOTOBKH JIA0OPATOPHOTO KYypHAsIa yCTaHOBICHHBIM TPEOOBaHUSM.
CreneHb TOTOBHOCTH K BBIMOJHAEMOW paboTe: 3HAHHME LETH M 337a4d paboThI, MOPsIKa
BBITNIOJTHEHUS! YIIPAXKHEHUN U CXEMbl YCTAaHOBKH, Ha3HAUYEHUS MPUOOPOB U MPUHAIIEKHO-
CTEH.

3HaHue ocHOB Teopuu. [loHnMaHue uaen MeTo1a MpOBEICHUS U3MEPEHU.

[Tornmanue 061acTH MPUMEHEHHUSI HCTIOJB30BAaHHBIX B pa00OTE 3aKOHOB (PU3UKH.
Bnanenue cpencrBamu monydeHus 1 oOpaOOTKH MHPOPMAIMK, YMEHUE CTPOUTH M WH-
TEPIPETUPOBATh I'paUKU, PACCUUTHIBATH IMOTPEUIHOCTh, AHATU3UPOBATH IOJYUYCHHBIC
pPe3yNbTaThl U JIEN1aTh BHIBOJIBI.

CpoK BBITIOTHEHHS M 3aITUTHI TA0OPATOPHON PabOTHI.



3.2. IIpomexxyToUuHast aTTecTalys TPOBOAUTCS B BHJIC 3a4eTa /WU dK3aMeHa.

3ader — 3TO CPEICTBO KOHTPOJIS, OPraHU30BAaHHOE KaK MHUChbMEHHBIN OTBET HA 3a/IaHHbIE BOIIPO-
CBI W/WJIH CTIeIMalIbHAs Oecesa mperoiaBaresis ¢ 00yJaronuMcs Ha TEMBbI, CBI3aHHBIC C U3ydae-
MOW TUCIUTUIMHOM, U PACCYMTAHHOE Ha BBIICHEHUE 00beMa 3HAHHI 00yJaroIierocs mo onpee-
JIEHHOMY pa3/ieiy, TEME.

Bomnpocel 11 moaAroToBkM mo pasjaeiny «Mexanuka, MosieKyJasipHasi GU3NKa)

1. CrnocoObl onucaHusi ABHKEHUS MaTepHATbHOW TOUYKU: BEKTOPHBIN, €CTECTBEHHBIA U KO-
OpIVHATHBINA. DKBUBAJICHTHOCTh PA3JIMYHBIX CIOCOOOB omucaHus ABuxkeHus. IlyTb u TpaekTo-
pus. Ilonarusa cpenHell 1 MIHOBEHHOH CKOPOCTH U ycKopeHus. CKOpOCTh MPOXOKIACHUS IyTH.
[Touck rpaduka IBHKEHUS M0 €r0 XapaKTepUCTHKaM (ciydail OTHOMEPHOTO PaBHOIIEPEMEHHOTO
JIBUKEHUS ).

2. JIBmwxkeHHe MaTepHATIbHON TOYKH MO OKPYKHOCTH M €r0 KHHEMAaTUYECKHE XAPAKTEPUCTH-
KH: BEKTOP JIEMEHTAPHOI'0 YIJI0BOIO NIEPEMEILEHUS, YIII0Bas CKOPOCTh U yckopeHue. CBs3b Ju-
HEWHBIX U YIJIOBBIX KHHEMAaTUYECKUX XAPAKTEPUCTHK.

3. OmnwucaHue KpUBOJUHEWHOIO JBM)KCHHUS MAaTEpUATbHON TOYKHU: MOHATHE pajandyca KpH-
BHU3HBI TPACKTOPUH, HOPMAJIBHOTO W TAaHI'€HIMAIBHOrO HampasiieHud. [lonHoe, HOpManbHOE U
TaHTCHIIMATFHOE YCKOPEHUS U UX (U3UYECKUIN CMBICI.

4. Poub BbIOOpa CHCTEMBI OTCYETA B TMHAMHKE. 3aKOH MHEpIHH (TIepBbIM 3akoH HploTOHA).
HNuepumaneubie cucremsl orcuera. [I[puHuUn oTHOCUTENBHOCTH | anues.

5. Onwucanue ABUKEHHS] HECBOOOAHBIX YaCTUIl B MHEPLHUANbHBIX cUCTeMax oTcyera. [loHs-
THs CWIIBI U Macchl. Bropoii 3akoH HeroToHa. IIpouenypa usMepeHus Macchbl, CBOMCTBA MacChl.
[TonsiTe MMIyIbca MaTepuaIbHOM TOUKU. BTOpoii 3akon HeioToHa B uMmmynbcHON Gopme. O0-
JACTh TPUMEHUMOCTH BTOpOro 3akoHa HeroToHa.

6. JeiictBue u mpoTuBOeicTBUE, TpeTuii 3akoH HeroToHa. [Ipumeps! ero nposienenus. O06-
JACTh MPUMEHUMOCTH TPEThero 3akoHa HproToHa.

7. lloHsiTHEe HEMHEPIMATBLHOM cUCTEeMbl oTcueTa. CUibl MHEPIMU U UX CBOMCTBA. [IpUunHbI
BO3HUKHOBEHHUSI CUJT UHEPIIUH.

8. HMmnynbc cuctembl. 3aKOH U3MEHEHHS MMITYJIbCA. 3aKOH COXPAaHEHUS MMITYJIbCa U OT-
JIeBHBIX €ro KOMIOHEHT. IMITyJIbC KaK YHUBEpCAJIbHASI XapaKTEPUCTUKA COCTOSIHUSL CUCTEMBI.

9. Pabora cun. MomHocTh. KoHCEpBaTHBHBIE 1 HEKOHCEPBATUBHBIE CUIIBL. J[MccuiaTuBHBIC
cwibl. Pacder paboThl B OJTHOPOJIHOM TIOJIE CHITBI TsKECTH. PacueT paboThl CHIT yIIPYTOCTH U pa-
OOTHI B 110JI€ EHTPATBHBIX CHJL.

10. Kunetnyeckas sHeprusi MaTepuabHOM TOYKU U TBepIoro Tena. Teopema 00 M3MEHEHUU
KUHETUYECKON DHEPIUMU.

11. IToTenunanbHast sHEPrUusi cUCTeMbI Tell. [[pUurMHBI U3MEHEHHUSI TOTEHIUAIBHON SHEPTUH.
CaolicTBa NOTeHUMANBbHON 3HEPTUH. CBSI3b CUIIBI M TOTEHIIMAIHOM SHEPTUU.

12. ITontHass MeXaHWYeCKasi SHEPTUs CUCTEMbl. 3aKOHbI M3MEHEHHUS M COXPAHEHUS MOJIHOU
MeXaHU4YEeCKOU sHepruu. [loHATHE MOTeHIINATBHON MBI M IOTEHIIUATBHOTO Oapbepa.

13. IloHsiTHE MOMEHTA CHUJIBI OTHOCUTEIBHO 3aKPEIJIEHHOW TOYKH. PacyeT MOMeHTa cuil OT-
HOCHUTEJIBHO 3aKperieHHoM ocu. MomeHnT nnepuuu. Teopema Ll teiinepa.

14. Kunetnueckasi sHeprusi Bpamaromierocs: tena. KuHetudyeckass sHeprus TBEpAOTO Tela,
COBEpLIAOIIETO MI0CcKoe ABMkeHue. Teopema Kénura.

15. OcHOBHOM 3aKOH AMHAMHUKU BpalIaTEIbHOrO JBHXKEHUS TBEPJOTO Tena. Y CIOBUE PAaBHO-
BECUs TBEPJOTO TEa.

16. MomeHT umITysIbca MaTepUaIbHONM TOYKH U TBEPAOTO Teaa. MOMEHT UMITYJIbca TBEPOTO
T€la OTHOCUTENIBHO 3aKPENJICHHONW OCU. Y paBHEHHUE MOMEHTOB. 3aKOHBI U3MEHEHUS U COXpaHe-
HUS MOMEHTA UMITYJIbCA.

17. Tapmonnueckue kosiebanus. JIMHEHHBIH OCIMILUIATOpP. 3aKOH TapMOHHYECKUX KoJyieha-



Hui. [lapameTpbl rapMOHHYECKUX KOJEOaHUH U MX (PU3UYECKUN CMBICI. Y CIIOBHE TAPMOHUYIHO-
cTH KoneOanwmii. Pacuetr coOCTBEHHOI YaCTOTHI 3TUX OCIHILISITOPOB.

18. 3aTtyxanue xonebaHuii mpu HaIU4IUK Bs3koro TpeHus. KoaddumenT 3aryxanus, mora-
pUGMHUECKUI TEKPEMEHT 3aTyXaHus, T00poTHOCTh. Ciydan MaJoro U OOJIBIIOTO TPEHHUSL.

19. BeiHyXeHHBIE KOJICOaHUs MO/ IEUCTBUEM TapMOHUYECKOM cuiibl. [lepexoaubiil u ycra-
HOBUBILHUNCS peXUMBbI. Pe30HaHC aMIUTUTYAbl. AMIUIUTY/IHO-4aCTOTHBIE PE30HAHCHBIE XapaKTe-
PHUCTHKH, UX 3aBUCUMOCTH OT KO3 puineHTa 3aryxanus. Pu3ndeckuil CMbICI JOOPOTHOCTH.

20. [Toctynatel cienuanbHOM Teopun OTHOcUTeNbHOCTH. [IpeobpasoBanus Jlopenna. Kune-
MaTudeckue 3PGEeKThl CIEeUATbHON TEOPUH OTHOCHUTEIBHOCTH: d(PPEKT COKpaleHus IJIUHBI,
a¢ ekt 3amMeICHHs] BpEeMEHHU.

21. Knnaccudeckast U pelnsiTUBUCTCKasi KapTUHbI Mupa. [loHSATHE pEeNATUBUCTCKONW SHEPTHUH.
CooTHoIIEHHE MEXTy MACCOI U SHEPrueH.

22. MakpocHuCTeMbl: PUMEPHI, 0COOEHHOCTH, COCTOSIHUSI MAKPOCUCTEM U CIIOCOOBI HCCIIEIIO-
BaHUs MakpocucTeM. CpelHrue BEIMYUHBI [0 BpEMEHH, 110 aHCaMOJII0, 3proudeckasi THIoTe3a.

23. YpaBHEHHUE COCTOSIHUS UJICAIbHOTO ra3a — ypaBHeHue MenneneeBa-Knaneiipona. Cmech
uJeanbHBIX Ta30B, 3akoH [lanbToHa. M30mponeccsl.

24. OCHOBHBIE YpaBHEHUS MOJEKYJSAPHO-KUHETUUECKON TEOpHH HACAIBHOTO Tra3a. BwiBon
ypaBHeHus1 Kiay3nyca ¥ OCHOBHOTO YpaBHEHHSI MOJEKYJISIPHO-KMHETHUYECKOW TEOpHUH HJealb-
HOTO rasa.

25. Temnepatypa - Mépa KHHETUUECKON dHEprun Mosieky. CpeqHsas KHHETHYECKask SHEPTUs
MostekyJ. CpenHssi KBaJpaTUdHasi CKOpOCTh MoJieKyJ. Crernern cBoOobl. 3akoH bonbimana o
paBHOpACIPEICTICHUH MOJICKYJI IO CTETICHSIM CBOOOTbI JIBUKCHHSI MOJICKYI.

26. PacnpeneneHune MOJIEKYJ raza mo CKopocTsm — pactpenenenue Makcpesuia. [I1oTHOCTB
BEPOSITHOCTH. XapaKTEepHbIE CKOPOCTHU pacIipeesieHus. 3aBUCUMOCTh pactipezesienuss Makcsen-
Ja OT TeMIIepaTyphl poja BellecTRa.

27. UneanpHblil ra3 B CUIIOBOM noJie. MI3MeHeHue gaBieHus rasa ¢ Bbicotoi. bapomerpuue-
ckas ¢popmyna. PactipeneneHre MojieKysl O MOTEHIIMAIBHBIM YHEPTUSAM B CHJIOBOM TIOJIE — pac-
npenenenue boibiMana.

28. SBnenue nmuddys3un B razax. YpaBHenue duka. 3aBucumocth koddduimenta nuddy-
3UM OT PU3NIECKON MIPUPOJIBI U TAPAMETPOB COCTOSIHHSI HICAIBHOTO Ta3a.

29. MounekynsipHbIii MEXaHU3M BHYTPEHHEIro TpeHUus B razax. YpaBHeHue HproToHa. 3aBu-
CUMOCTb KO3 (UIIMEeHTa BI3KOCTH OT POJia ra3a U MapaMeTPOB COCTOSHUS UACaTBLHOTO ra3a.

30. BHyTpeHHsS SHEpPrusi TEPMOJUHAMUYECKOW CHUCTEMBbl KaK (YHKIHS COCTOsSHUs. BHYT-
pPEHHSISL SHEPTHUST UICATFHOTO Ta3a. DKBUBAJICHTHOCTh TEIJIOTHI M paboTHI. | 3aKOH TepMmouHa-
MHUKH, €r0 CBA3b C 3aKOHOM COXpPaHEHHUs U MpeBpalleHus SHepruu. Beunslil ABUraTenb nepBoro
pona.

31. DnmemeHTapHas paboTa, coBepiiacMmasi ra3oM INpU HW3MEHEHHH oObema. ['paduueckoe
npezcTaBieHne paboThl. 3aBUCUMOCTh pabOThl OT BHUja mpolecca. Beruucienue paboThl uie-
aJIbHOTO Ta3a MpU U30MpoIIeccax.

32. Kiaccuueckast Teopusi TEIJIOEMKOCTH HJEaIbHOTO ra3a. YJieJdbHas U MOJISIpHAsl TEIJIo-
€MKOCTH, CBSI3b MEXAY HUMH. MOJsipHbIE TEIJIOEMKOCTH MPH MMOCTOSHHOM JaBICHUU U 00beMe
U HX B3aUMOCBsI3b, (hopMyia Maiiepa.

33. Ilpumenenue | Havanma TepMOAMHAMUKH K PAa3IMUYHBIM Iporieccam (TEPMOJUHAMHKA
M30IPOIIECCOB).

34. OGpatumble U HEOOpAaTHMbIC TEPMOJMHAMHYECKHE Tpoiecchl. HeoOpaTuMoCTh pealib-
HBIX POLIECCOB.

35. Ilpsmbie 1ukibl. TeroBble MammHbL. Ko GUIIMEHT MOJIE3HOTO NEUCTBHS TEIJIOBBIX
mamuH. Il 3akoH TepMonuHaMHKH B popmynupoBke ToMcona. BeuHslit 1Burarens BTOpOro po-
na.

36. Hukn Kapno. Pacuer KIIJ| nneanbHON TEMIOBOM MaliMHBI, pabOTaIOMIEH MO MPSAMOMY
obpatumomy mukiy Kaprao. Teopembr Kapuo. Crioco0s1 mossimenus KITJI TermmoBbix MammH.

37. O6paTHble IHUKIbI. XOJIOAWIbHbIE MAaIIMHBL. XOJIOAWIbHBIA Kod(p¢umnuent. Il 3akon



TepMOJMHAMUKH B hopmynupoBke Knaysuyca.

38. IIpuBeneHHOE KOJIMYECTBO TEMJIOTHL. [IpuBeeHHOE KOJINYECTBO TEIUIOTH B 0OpPaTUMBIX
U HeoOpaTHMBIX Mpolieccax — HepaBeHcTBO Kiaysuyca.

39. DHTpONHUS TEPMOAMHAMHYECKUX CHUCTEM KakK (YHKIHMS COCTOsHUS. V3MeHeHHe 3HTpO-
UM B 3aMKHYTBIX CHCTeMax IpU OOpaTUMBIX M HEOOpaTHMBIX Ipoleccax. 3aKOH BO3pPaCTaHUs
sHTponuu. [IpruMepsl, MOATBEPKIAIONIME 3aKOH BO3pPACTAHHSI SHTPONUHU. MI3MEeHeHue SHTPONHH
Ul UI€aIbHOTO rasa.

Bonpochl /151 NOATOTOBKY K 3a4eTy MO pa3eny «JIeKTPOMAarHeTu3IM»

1. DnexTpudeckuii 3apsia U ero cBoicTa. 3akoH Kynmona. HanpspkeHHOCTD 3J€KTPOCTaTHYECKO-
ro noJist. [IpuHuun cynepno3uuuu cui U noJieid. Pacder nosieit ¢ HCnoib30BaHUEM PUHIUIIA
CyNEPIO3ULIH.

2. I'padmyeckoe onucanue deKTpUuIecKoro mojs. [loTok BeKTopa HapsHKEHHOCTH JJICKTpHUYe-
ckoro noiisi. Teopema ["aycca B mHTErpansHoil popme (hopmynuposka).

3. Pacuer nouteii ¢ ucnonp3oBaHueM TeopeMsl ['aycca (1moe paBHOMEPHO 3apsiKEHHOM TIOCKO-
CTH, 11apa, chepbl, HUTH).

4. IloTeHIMaNBHBIN XapakTep 37eKkTpocratudeckoro nosd. [Torennunan. [loTenunaneHas 3Hep-
T'Us B3aHMOJICHCTBHS 3apsI0B.

5. Ilorennman. HopmupoBka noteHuuana. Pacyer norenuuana. CBa3b HaNpsHKEHHOCTH U TTOTEH-
uana.

6. DJEKTPUYECKUN TUTONb. DIEKTPUUECKOE MOJI€ TUMOJA. [[Uoap B 3JIEKTPUYECKOM IOJIE.

7. AuanekTpuku B anekTpuueckom nosie. [lomsipuzanus qusnekTpukoB. MexaHu3Mbl MOJIsIpu3a-
ouu.

8. BexTop mossipu3anuu AU3IEKTpUKa. BEKTOp 3eKTpUYecKoro cMenieHus (3JIeKTpuIecKoil nH-
OyKuun). JiuanekTpudeckas BOCHPUUMYHMBOCTb U AUAIEKTPUUECKasi IPOHUIIAEMOCTh BEIIECTBA.
DJIEeKTpUYEcKoe MoJie B OAHOPOAHOM AudJieKTpuke. O0beMHas MIIOTHOCTh SHEPTUH JIEKTpUYe-
CKOTO IOJISl B IUDJIEKTPHUKE.

9. YcnoBusi paBHOBECHE 3apsi/IOB B MPOBOJAHUKE. 3apsKEHHBIN TPoBOAHUK. [IpoBOIHMK BO
BHEIITHEM DJICKTPUYECKOM ToJie. [1ojie BHYTpH M y TOBEPXHOCTH MPOBOIHUKA. DIEKTPOCTATHYC-
cKag 3ammra. 3a3zeMIIEHHE.

10. EMKOCTh IPOBOJTHMKOB M KOHJIEHCATOPOB. DHEPTHs 3apsKEHHOT0 KoHaeHcaTopa. O0beMHas
IUIOTHOCTb SHEPTUHU HJIEKTPOCTATUUECKOTO MOJIS.

11. Cuna u mI0THOCTH TOKA. Y CJIOBHS CyIlIeCTBOBaHUA Toka. CTopoHHUE cuiibl. Dnc. Hampsike-
HHUC U PASHOCTb MMOTCHIIUAJIOB.

12. 3akon Oma 1 yyacTKa LIeNd B HHTETpajbHON 1 quddepeHnmanbaoit popmax. 3akon Oma
Iu1s mostHOM 1ienu. PasperBnennsie nenu. [IpaBuna Kupxroda.

12. PaboTa u MOIHOCTH TOKa. 3akoH Jlxoyns-JleHna.

13. OcHOBHBIE NTOJIOKEHUSI KITACCUYECKOW TEOPUU 3JIEKTPOIIPOBOJHOCTU METAIIIIOB (TEOPHS
Hpyne-Jlopenna), ycioBusi €€ IpUMEHUMOCTH M IIPOTUBOPEUHNS C IKCTICPUMEHTAILHBIMU Pe-
3yJbTaTaMH.



14. DnexkTpuYecKuid TOK B )KUIKOCTIX U ra3zax. DJIEKTPUUYECKUM TOK B MOTYyIPOBOAHUKAX. P-n -
nepexoi. BosnbramnepHas xapakTepucTuka p-n - nepexoaa. Beimpsmiisroniue cBoicTBa p-n -
nepexoja.

15. MarauTHO€ B3aMMOJEMCTBHE TOCTOSHHBIX TOKOB. 3aKOH AMIiepa. BekTop MarHuTHOM HH-
nykuuu. CHII0BOE JEMCTBUE MArHUTHOTO ITOJIA HA IPOBOJIHUK C TOKOM U ABIDKYIIMNCS 3apsifl.

3akoH buo-Caapa-Jlamiaca. MarHuTHOE MoJie Ha OCH KOJIblIa ¢ TOKOM. MarHMTHBIA MOMEHT

TOKOBOTO KOJIbI1a. MarHUTHOE MOJIE OTPE3Ka C TOKOM.

16. Teopema o mupkysiuu Bektopa H (3aKkoH mosHOTO TOKA).

17. Hamaranuyenue Beniecta. Bektop HamaranueHHOCTH. HanpsikeHHOCTh MarHUTHOTO MOJIA.
MaruuTtHas npoHuiiaeMocts. Knaccudukaius MarneTikoB. MarHuTHbIE CBOICTBa aToMOB. [ 'H-
POMarHUTHOE OTHOIICHHE ISl OPOUTAIBHOTO JIEKTpOHA. JInamMarHuTHBIN 2P DeKT.

18. I{BI/I)KCHI/IC 3apPSAKCHHBIX YaCTUI B 3JICKTPUYCCKUX U MAIrHUTHBIX ITOJIAX. I[BI/DKGHI/IG B KOM-
ounupoBaHHbIX noysix. Cuna Jlopenna. Dddexr Xomia u ero npuMeHenne. MeToapl onpeee-
HUSA YICIBHOIO 3apsaa YaCTHULIbI.

19 SBnenue anexTpoMarauTHOM MHAYKUMU. OnbiTel M. @apanes. [Ipasuio Jlenna. 3akoH amek-
TPOMAarHUTHON MHIYKLIUH.

20. DneKTpOMarHuTHas HUHAYKIHS TP OTHOCUTEIBHOM NIEPEMELICHUH IPOBOJHUKA U TOJIA.
IIpupona sac UHAYKIUH.

21. DnexkTpoMarHuTHasi MHAYKIUS B IEPEMEHHBIX MAarHUTHBIX MOJISAX. BUXpeBoe anekTpuieckoe
noJe.

22. CamouHaykuus. THAyKTHBHOCTH MPOBOJHUKA. DKCTPATOKH 3aMbIKAHUS U Pa3MbIKaHMS Lie-
nen.

23. IIpomeccol mpeoOpa3oBaHus SHEPTUHU B KojiebaTenbHOM KoHType. CoOCTBEeHHBIE (He3aTyxa-
IOIIME U 3aTyXarolue) Konebanus. Beinyxkaennsie konebanus. KBazucranmonapHsle nepeMeH-
HBIC TOKH.

24. PaboTta 1 MOLITHOCTh MEPEMEHHOT0 TOKA. D((HEeKTUBHBIC 3HAUCHUS TOKA U HATPSIKCHHUS.

25. Ilonoxenus Teopun MakcBesuia Juisl 3J€KTPOMarHUTHOTO ToJ1sl. Y paBHEHUS MakcBenia s
3JIEKTPOMArHUTHOT'O TOJIsL, UX (PU3NYECKUIA CMBICIL.

DK3aMeH — 3TO CPEACTBO KOHTPOJIS, OPraHM30BAHHOE KaK CIelHaIbHas Oeceia mpernoiaBaTes C
O6yanOH_II/IMC$I Ha TCMbI, CBA3aHHBIC C I/I3y‘IaeMOI>'I ,Z[HCLIHHJII/IHOI>'I, " paCCUUTAHHOC Ha BBISICHC-
HUE 00beMa 3HAHUH 00YJarOIIETrocs M0 OMPEETICHHOMY pa3/ieiy, TeEME.

Bonpock! 1J1s1 MOATOTOBKHU MO pa3aenay «Onruka, aToMHas siiepHasi U pu3nka»

1. Unrepdepentus BonH. MHTEphepeHIMOHHOE TOJIE OT JIBYX TOYEYHBIX HCTOUYHUKOB. Crioco-
OBl HaOTIOIEHUS NHTEP(DEPEHITUH.

2. OcHOBHOE ypaBHEHHME MHTEp(EpeHLNH, POiIb KOTepeHTHOCTH. BpemeHHas (mpoaoibHast) U

MIPOCTPAHCTBEHHAS (TIOTIEPEYHAs ) KOTEPEHTHOCTb.

WnTepdepenius B TOHKUX IeHKax. HTEpdepomerp MaiikenbcoHa.

4. HMudpakaus. [Tpunnun [roiirenca-Openens. Meron 308 @penens. Audpakuus Openens Ha

IIPOCTEUIINX IIperpaaax.

Hudpakmus @payurodepa. dudpakuus Ha menu.

6. JudpakiuoHHas pemieTka Kak CHeKTpalbHbIi mpubop. Paspemaromas crnocoOHOCTH aM-
dbpakunonHoit pemerku. udpakuus bparra.
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10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

[Tonsitue o rojmorpadUuecKOM METOJE TOJYYCHHUSI U BOCCTAHOBIIEHUS n300paxeHuit. I'omo-
rpammsl Jlenta-Ynarauekca, JleHucroka.

[Tonmsapuzanusa. dopma U CTENEHb NMOJIPU3ALUU MOHOXPOMAaTHYeCKUX BOJH. Ilomydenue u
aQHAJIN3 JIMHENHO-NIOJIIPU30BAaHHOIO CBETA.

OtpakeHue M IPEIOMIICHHUE CBETA HA TPaHULE pasfena ABYX IHUIJICKTPUKOB. DOpMyJIbl
O®penens. 3akoH bprocrepa.

[TostHOE OTpaXkeHUE U €ro NPUMEHEHNE B TEXHUKE. BOITHOBOABI 1 CBETOBOMBI.

Jluneiinoe nBynmyuenpenomiieHue. [Ipoxoxaenue cBera uepes JuHeiHbIe (a30BbIe MIACTHH-
KH.

ITornomenue u pucnepcus BosH. PazoBas U IpymnIoBas CKOpOCTh BOJHBL. HopmanbHas u
AHOMAJIbHAS TUCIIEPCHSL.

Henuneitnsle mponeccel B ontuke. HenuueiHo-ontuueckue 3Qp@exTs: camopoKycupoBKa
CBETa, FeHEPaLns FapMOHHUK.

N3nyuenne HarpeTsix Ten. CHEKTpajdbHbIE XapaKTEPUCTUKU TEIIOBOTO M3JIy4€HHUs. 3aKOHBI
Kupxroda, Credana-bonpiimana u Buna.

AbcomotHO yepHoe Teno. @opmyna Penes-/[xuHca u «yiabTpaduoneroBas KaracTpoday.
['unoresa [lmanka. KBaHTOBOE OOBSICHEHNE 3aKOHOB TEILIOBOTO U3ITYYCHHUS.
Kopnyckynsprao-BonHoBO# ayanusm cBeta. @otorddext u adpdexr Komnrona. YpaBHeHue
OitHmreitHa 1151 hoTodddekra.

Monens atoma Tomcona. OmnbiTel Pesepdopaa no paccessuuio anbga-dactull. SnepHas mo-
nenb atoma Pesepdopna. Henocrarku moaeneit Tomcona u Pesepdopna.

JIuneiuaTele CHEKTPbl aTOMOB. OMIIMPHUYECKHE 3aKOHOMEPHOCTH B ATOMHBIX CIEKTpaX.
®opmyna banemepa. OnwsiT @panka-I'epua. [loctynaTel u Mmoaens atoma bopa.

l'unotesa ne bpoins. Onbitel [sBuccona u Jxepmepa. dudpakuus mukpovactuil. I[Ipun-
IIUTT HeonpeneaeHHoCcTH [ elizenoepra.

BonHoBas QyHKIHMS, €e CTaTUCTUYECKHUI CMBICI U YCIOBHS, KOTOPHIM OHA JOJDKHA YJIOBJIe-
TBOpATh. ¥YpaBHeHue lllpenunrepa. KBantoBas yactuiia B OJHOMEPHOM MOTEHIIMATIBLHOM SME.
OnHOMEpHBIN MOTEHIUANBHBIN OPOT U Oaphep.

. OnTuyeckue KBaHTOBbIE reHepaTopbl. CIOHTaHHOE M MHAYILMPOBaHHOE U3nyueHue. Vueepc-

HOE 3aceJieHuEe YPOBHEW aKTUBHOW Cpefbl. Y CIOBUE YCUJIEHUSI U reHepanuu cBeta. OCHOB-
Hble KOMIIOHEHTHI J1a3epa.

OcobeHHoCTH J1a3epHOro u3inydeHus. KorepeHTHOCTh 1a3epHoro u3nyueHus. CrieKTpaibHbINH
COCTaB U3JTy4eHHUs Jia3epoB. OCHOBHBIE TUIIBI JIA3€POB U UX PUMEHEHHE.

CocraB aTOMHOTO siapa. XapakTEpUCTUKH sApa: 3apsi, Macca, SHEPrusl CBA3M HYKJIOHOB.
CgoiicTBa 1 OOMEHHBIN XapaKTep SICPHBIX CHJL.

PaguoaktuBHOCTh. ECcTeCTBEHHAs U MCKYCCTBEHHAsl paJlOaKTUBHOCTh. BUbI U 3aKOHBI pa-
JMOAKTUBHOTO U3ITy4YEHHsI. 3aKOHBI COXPAHEHMS IIPU PAMOAKTUBHOM pacnane. AKTHUBHOCTb
M30TOIa.

SnepHblie peakiuu. 3aKOHbBI COXpaHEHMsI B sIEPHBIX peakuusx. CrnocoObl moyueHus siaep-
HOM 3Hepruu. llenHas peakuus neneHus. TepMosIepHBI CUHTES.

DyHIaMEHTAIbHBIE B3aUMOJICHCTBHUS U OCHOBHBIE KJIACCHI 3JIEMEHTAPHBIX YacTHUL]. YacTHUIlbI
¥ anTu4acTuibl. Jlentons! u agponsl. KBapku. Dnektpocnaboe B3auMOACHCTBHE.

Kpurtepun onieHUBaHNS YCTHOTO OTBETA HA JK3aMeHe

Onenka «5» («OTJIHYHO») COOTBETCTBYET CIEIYIOIIEH KaUECTBEHHON XapaKTEPUCTHUKE:

«H3II0KEHO MPaBHIILHOE MOHMMaHUe BOIIPOCa U JIaH MCUYCPIBIBAIOINI Ha HETO OTBET, COJEpkKa-
HHUE PACKPBITO MOJHO, MPOPECCHOHAIBHO, TPAMOTHO». BBICTaBIsIeTCS CTYICHTY, OOHAPYKHB-
IIeMy BCECTOPOHHEE CHCTEMaTHYECKOe 3HaHHE y4eOHO-IPOrpaMMHOTO MaTepuana, YeTKO U ca-
MOCTOSITENIBHO (0€3 HaBOAIINX BOIPOCOB) OTBEUAIOIIEMY Ha BOIIPOC OMIIETA.

Onenka «4» («XOpOLIO») COOTBETCTBYET CIEAYIOIIEH KaueCTBEHHOM XapaKTEPUCTHUKE:

«HU3JI0KCHO MPAaBUIIbBHOC ITOHUMAHUC BOIIPOCA, JaHO NOCTATOYHO HOI[pOGHOC OIMMUCAHUC MTPCAMC-



Ta OTBETA, MPUBEJCHBI M PACKPBITHI B TE3UCHOM (pOpME OCHOBHBIC MOHATHS, OTHOCALINECA K
IpeMEeTy OTBETa, OUIMOOYHBIX TMOJOXKEHUN HeT». BhICTaBnsercs CTyneHTy, MMOKa3aBIIeMy CH-
CTEeMaTHYECKUI XapaKTep 3HAHUU M0 TUCIMILIMHE U CIIOCOOHOMY K MX CAMOCTOSITEIbHOMY I10-
MOJTHEHUIO U OOHOBIICHUIO B XOJI€ NajbHEeHIIel yueObl 1 mpoPecCHOHATBHON AESITETLHOCTH.
Omnenka «3» («yA0BJIETBOPUTEIBHO») BBHICTABIIACTCS CTYICHTY, OOHApy>KUBLIEMY 3HAHUE OC-
HOBHOTO y4e€OHO-IPOrpaMMHOT0 Marepuaja B o0beMe, HeoOXO0MMOM TSl TajdbHEUIeld ydeosl,
CHPABJISIFOILEMYCS C BBIIIOJIHEHHUEM 3a/1aHUi, IPESYCMOTPEHHBIX IPOTrPAMMON;

- JOIYCTUBIIEMY HETOUYHOCTH B OTBETE U IIPH BBIIOJHEHUU HK3aMEHAIIMOHHBIX 3a/JaHUM,
HO 00J1a1al0IMMH HEOOXOAMMBIMH 3HAHUSAMU Ul UX YCTPaHEHHs MOJ PyKOBOACTBOM Ipernoja-
BaTelsl.

Onenka «2» («HEyIOBJIETBOPUTEJbHO») BBICTABIISCTCS CTYICHTY, OOHApy>XMBIIEMY CyIIe-
CTBEHHbIE MPOOENbI B 3HAHUSAX OCHOBHOTO yUEOHO-IIPOrpaMMHOTO MaTepHasa, JOIMYCTHBIIEMY
NPUHIUIHAIBHBIE OIIMOKHM B BBIMOJIHEHUH TPEAYCMOTPEHHBIX MPOrpaMMON 33/1aHuil; JaBIIEMY
OTBET, KOTOPBIN HE COOTBETCTBYET BONPOCY IK3aAMEHAIIMOHHOIO OnjeTa.

BanbHo-peliTUHIOBasi OLlEHKA 3HAHUN 00Y4YalOLIUXCH COCTaBJIICHA B COOTBETCTBUM C
[IBJI-07 «O mpoBeneHWH TEKYIIET0 KOHTPOJS YCIIEBAEMOCTH M MPOMEKYTOYHOW aTTECTalluH
obyuarontuxcs» GI'BOY BIIO «MBanosckas [CXA umenun J[.K. benseray

OueHnBaHue pPe3yJIbTATOB NPOMEKYTOYHOH aTTECTAIUU:

Onenxka KommuecTBo 6ammoB
"HEYIOBJICTBOPUTEIIHHO" 0-23
"yI0BIETBOPUTENHHO" 24 -29
"xoporo" 30-35
"oTnnyHO" 36 -40

Koumpons 3a ycnesaemocmuio obyuarowuxcs ocyuecmensemces ¢ coomgeemcmeuu ¢ 11B/]-
07 «O npogedenuu mexyujeco KOHMPOs YChe8aeMOCmu U NPOMENCYMOUHOU ammecmayuu 00y-
YAIOWUXCAY.

3.1.2. MeToanuyeckne MaTepuabl

KommokBruyM mpoBOIUTCS MO OKOHYaHWU HM3YYEHHUS TE€M, OPraHW30BaH B BHJE YCTHOTO
orpoca IO MpeaCTaBIeHHBIM BompocaM. M3 crnucka BeIOMpaeTcs HECKOJIBKO BOMPOCOB Ha
YCMOTpEHHE MPEeroIaBaTelis, Ha KOTOpble 00yJaronuiicss 0TBE4aeT B BUJE (POPMYIHMPOBOK 3aKO-
HOB, OIpenesIeHUI U T.1. Ecu 3aTpyJHUTENIBHO TOYHO OTBETHTh Ha MOCTABJIEHHBINA BOIIPOC, TO
IpeaaraeTcsi pacCMOTPETh 3Ty TeMy Ha KakoM-Tu0o mpumMepe. B 3aBucMMocTH OT TOYHOCTH,
MOJTHOTHI OTBETA 00YYAIOIIUIICS MOXKET HaOpaTh 3a OJJMH KOJUIOKBUYM OT 6 10 10 6amioB (3a Bce
ot 12 no 20 6amoB).

3.2.1. Bonipocsl K J1adopaTopHbIM padoTam

1. JTabopaTopHas pabota "OnpeaeneHue MIOTHOCTA TBEPOTO Tella MpaBUiIbHON GopMbl"”
JlaiiTe onpeneneHue MIOTHOCTH TBEPAOTO Tea.
— Yro Takoe HOHNYC?
— Jlaiite onpenenenue abCOMIOTHOM U CpeHEeH aOCOIIOTHON MOTPEIIHOCTEH.
Jaiite onpeneneHue cpeiHer KBaApaTUYHON IIOTPEILIHOCTH.
— [laiiTe onpeneneHue OTHOCUTENbHOM ITOIPEIIHOCTH.
2. JJabopaTtopHast pabota "OnpezeieHrne MOMEHTa HHEPIIMA MaxOBUKA"




Jaiite onpeneneHue yrioBol CKOPOCTH U YIJIOBOIO YCKOPEHHUS.

Yrto Takoe abCOIIOTHO TBEPOE TEIO?

JaiiTe onpeneneHnss MOMEHTA CUJIbl 1 MOMEHTA MHEPLIUU TEIa.

3anumure ¥ 00bACHUTE OCHOBHOE YpaBHEHHME JUHAMUKH BpAILATEILHOIO JBHIKE-
HUS Tela.

CnenaiiTe BBIBOJ pacdyeTHON (OPMYIIBI Ul BBIYMCICHUS MOMEHTA HHEPIIMU Maxo-
BHKa.

3. JTabopatopHas paborta "OmpeseneHne OTHOIICHUS TETUIOEMKOCTEH Bo3myxa"

Kakue BennMunHbBI XapaKTepu3yIOT COCTOSIHUE CUCTEMBI?

3anummre u 00bsicHUTE ypaBHeHUEe MenaeneeBa-KnanelipoHa.

JlaiiTe ompeneneHre M30XOPUUYECKOTO, M300apHUECKOT0, M30TEPMHUYECKOrO MpOo-
L[ECCOB.

CdopmynupyiiTe mepBoe Ha4aIo TEPMOTUHAMUKH.

JlaiiTe onpeneneHue TEIIOEMKOCTEH MPU MOCTOSHHOM 00hEME M TIOCTOSTHHOM J1aB-
JeHnu. B yeM 3akiiroyaeTcs pazindne MexIay HUMU?

JatiTe onpeneneHue aagnadbaTuyeckoro mnporecca. 3anumure ypapHeHue [lyaccona.
Kak u3zmensiercs remreparypa rnpu ainadaTuueckoM CKaTUU U paclIupeHUH?

4. JlaboparopHas pabota "OmpeneneHue 3IEKTPHUECKOTO COMPOTUBICHHS MPOBOTHUKA
MOCTHUKOM YHUTCTOHA"

Chopmymnupyiite 3akoH Oma 1J1s y9acTKa ey U IS TOJTHOM IIETIH.

3anumure GopMyITy CONPOTUBICHUS TPOBOTHHUKA.

Yro Ha3bIBacTCA YACIbHBIM COHpOTI/IB.HeHI/IeM?

Hanumure gopmyibl Uit pacyeTa CONPOTUBICHUS MPOBOJHUKOB, COEIMHEHHBIX
MocJeI0BaTeNbHO, apaieabHO.

HauepTture cxemy MocTHKa YUTCTOHA.

Urto Takoe paBHOBECHE MOCTA?

5. JJaboparopHast pabota "OmnpeneneHne HHAYKTUBHOCTH KaTyIIKH"

JlaiiTe onpeneneHre MarHuTHOTO MOTOKA.

B dem 3akntouaercs sSIBICHUE JIEKTPOMAarHUTHOW UHAYKIUN?

Chopmymnupyiite 3akoH dapanes-MakcBemia 1Jist SIEKTPOMAarHUTHOW WHTYKITHH.
B dem 3akitouaercs sSiBIICHME CAMOMHIYKIUN?

Jaiite onpeneneHne MHIYKTUBHOCTH.

3anumure 3akoH OMa 15 e IEPEMEHHOTO TOKaA.

UeM aKTUBHOE COMPOTHUBIICHUE OTJIMYAECTCS OT PEAKTUBHOI'O CONPOTUBIICHUS?

B uewm 3akimtouaercst pu3ndecKuii CMBICT HHIYKTHBHOTO COTIPOTHBIICHUS?

6. JTaboparopnas padota "OnpeneneHrne KOHIIEHTPAIIMU CaXapHOTO PacTBOPA C MOMOIIBIO
caxapumerpa"

JlaiiTe onpeneneHre eCTECTBEHHOTO U MOJIIPU30BAHHOIO CBETA.
3anumure 1 00BsICHUTE 3aKOH bprocTepa.

[IpuBeauTe MprUMepHI MOIIPU3ALUOHHBIX TPUOOPOB.
Cdopmynupyiite 3akoH Mainoca.

Jaiite onpeneneHne ONTHYECKA AKTUBHBIX BELIECTB.

B uem 3akmrouaeTcst mpuHIUI pabOThI caxapumeTpa?

3.2.2. MeTtoguyeckue MaTepuaJbl

JlaGopatopHasi paboTa CYMTAETCs BBITOJIHEHHON MPU HATMYUH TMPAaBUIBHO 0()OPMIIEHHOTO
oT4YeTa 1Mo JlabopaTopHOW padore. 3a Kaxayro oGopMIICHHYIO JabopaTOpHYIO paboTy oOyuaro-
muiics noiaydaer 3 Gayta. OTBETH Ha BOIPOCH! MO JaOOpaTOPHOM paboTe MO3BONAIOT 3apado-
TaTh 00yUaromeMycsl JOTIOJHUTEIbHBIC 2 0aia 1Mo Kaxaou padore. Takum oOpazoM, 3a Kaxaylo



nabopaTopHy0 paboTy MOXHO HaOpath oT 3 10 5 6amioB (ot 18 mo 30 3a Bce ymabopaTtopHbIe
paboThr).

Kputepun onenuBanus 1ad0paTopHoii padoThl

[TpaBunsHO oopMieHHas 1abopaTopHas padoTa JOKHBI COJEPKATh B ceO€ pa3iesbl:
e HazBanue paboTbl

O6opynoBaHue.

[{ens paboTHI.

Xo0/1 BBIIOJTHEHUS paObOTHI.

Pe3ynbrarel HAOMOACHHU W BRIYUCIICHUH B BU/IE TAOJIUII.

YpaBHEHUS XUMHUECKUX Peakuuil (Ipr HEOOXOAUMOCTH).

BrIBOJI (I05KEH COOTBETCTBOBATH 1I€TTH PAOOTHI).

e OueHkKa «OTJIMYHO)» CTaBUTCS, €CIIN:

a) paboTa BBHINOJIHEHA MTOJTHO, IPAaBIIBHO, 0€3 CYIECTBEHHBIX OINOOK, ClIENaHbl BEIBOJIBI;

0) SKCIIEPUMEHT OCYIIECTRIICH I10 TUIAHY C YUYE€TOM TEXHHKH OE30MMacCHOCTH U MPaBUII pabOTHI C Be-
IIECTBaMH U MPUOOpaMH;

B) MMEIOTCS OpTaHU3aMOHHbBIC HABBIKU (TIOAIEP)KUBACTCS] YUCTOTA PAdOYEro MecTa H MOpsIOK Ha
CTOJIE, SKOHOMHO HCIOJIB3YIOTCS] PEaKTHBHI).

e  OueHka «XOpPOLIO» CTaBUTCS, €CIIH :

a) paboTa BBITIOJTHEHA MTPABHIILHO, 0€3 CYIIECTBEHHBIX OIIMOOK, C/ICTaHbI BHIBOJIBI;

0) JIOMYCTHMBI: HEMOJHOTa MPOBEACHUS WM OQOPMIIEHHS SKCIIEPUMEHTa, OIHA-JIBE HECyIlle-
CTBEHHBIC OIIMOKU B MPOBEACHUH WM OQOPMIICHHH 3KCIIEPUMEHTa, B MpaBHiax paboThI C Be-
IIECTBaMH U IPUOOPaAMHL.

e OueHka «yI0BJIETBOPUTEJIbHO» CTAaBUTCS, €CJIM JONYIIEHBl OIHA-JBE CYIIECTBECHHBIC
omuOKy (B X0/€ HKCIIEPUMEHTA, B O0BSICHEHNUHU, B OhOpMIICHUH pabOThI, MO TEXHUKE 0e3-
OTIaCHOCTH, B paboTe ¢ BEIIECTBAMHU U NMPUOOpPaMH), KOTOPHIC MUCIPABISIOTCS C TTOMOIIBIO
YUUTEIS.

e OieHKa «HEYI0JeTBOPUTEIbHO» CTABUTCS, €CIHM IOMYIICHBI CYIIECTBEHHBIC OMMNOKHU (B
XO0JI€ JKCIIEpUMEHTA, B OOBSICHEHHH, B O(pOopMIIEHHH PaOdOTHI, IO TEXHHKE OE30MaCHOCTH,
B paboTe C BelecTBaMH U MpUOOpamMu), KOTOpPbIE HE MCHPABIAIOTCA AaXKe MO YKa3aHUIO
YUUTEIS.

Bo Bcex ciryuasix oleHKa CHH)KAeTCsl, eciii 00yJaronuiics He coOMoaal mpaBuia TeXHUKU Oe3-
OITaCHOCTH.

3.3. Bonpochl Kk 3K3aMeHy / IK3aMeHAIlMOHHbIE OMJIEThI
3.3.1. Bonipochl K 3K3aMeHy

1. Ilpenmer mexanuku. Kinaccudeckasi, pelsITUBUCTCKAasi U KBaHTOBas MexaHuka. Kunema-
THYECKOE omnucaHue ABrkeHus. CKOpPOCTh W YCKOPEHHE NMPU KPUBOJIWHEWHOM JIBHIKE-
HUU.

2. TanreHumanbHOE U HOpMaIbHOE yCKOpeHUs. CTeneHu cBOOOIbI U 000OIIEHHBIC KOOPIH-
HaThl. YKCIO cTeneHel cBoOOabI aOCOFOTHO TBEPIOTO TeNa.

3. BpamarensHoe ABMXKEHHE aOCOIIOTHO TBEPJOTO Teia. BEeKTop yrioBoil CKOpOCTH U yT-
JIOBOT'O YCKOPEHHUS.

4. OcHoBHas 3ajada quHaMHUKU. [loHATHE COCTOSHUS B KJIaCCMYECKON MEXaHMKE. Y paBHeE-
HUE NBUKEHUs. Macca 1 UMITyJIbC.

5. Ilepsslii 3ak0oH HproTOHA M NOHATHE MHEPLUAIBHOM cUCTEMBI. Bropoi 3akoH HeroToHa
Kak ypaBHEHUE JIBM>XeHUd. Tperuii 3akoH HproToHa.

6. 3aKOoH COXpaHEHUs UMITYJIbca KaK (yHJaMEHTAIbHBIA 3aKOH MPHPOIBL.



7. Mexanunueckas pabora. MomtHocth. Kunernueckas sHeprus.
8. KoHcepBaTuBHbBIE U HEKOHCEpBAaTHBHbIE cuibl. [loTeHnnanbHas »Heprus. CBoicTBa IO-

TeHIMAIBHBIX TIoNiel. [loTeHnmanpHas sHeprus ynpyroaedopmupoBanHoro tena. [lo-
TCHIOUAJIbHAA SHCPTU TATOTCHHA.

9. 3akoH coxpaHeHHUs SHEpruH B MexaHuke. O0mmedru3ndeckuii 3aKOH COXpaHESHHsI SHEPTHH.
10.MOMEHT CHUIIBL. YPaBHeHI/Ie BpamaTCJIbHOr0 ABMXKCHUA TBEPAOTO TCJIa OTHOCHUTCIBHO HEC-

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.

HOJIBUKHOM OCH.

MoMeHT uMItyibca. 3aKOH COXPaHEHUs] MOMEHTA UMITYJIbCa.

MoOMEHT MHepIMH TBEPAOTO Tela OTHOCUTENBHO ocH. Teopema IlIteitHepa.
[IpeoOpazoBanus ["anunes. MexaHWUUeCKUA TPUHIIAIT OTHOCUTEIILHOCTH.

[Toctynater CTO. IIpeo6pa3oBanus Jlopenma.

[TonsTHe 0 KONEOaTeNbHBIX Tporieccax. KnHeMaTHka TapMOHUYECKUX KOJICOAHU.
MaremaTtnueckuii 1 PU3NIECKUN MasITHUKH.

CobcTBeHHbIE KOJe0aHHsI FTApMOHUYECKOTO OCIIIUIATOpA. DHEPTUs KoJIeOaHui.
CBoOoHBIC 3aTyXalOIINE KOJIeOaHUsI.

BrinyxieHHble Koje0aHus OCUMILIATOPA MO/ JeHCTBUEM CHHYCOUIAIbHON cuiibl. Pe3o-
HaHC.

BouHb! B ynpyrux cpeaax. Y paBHEHUE IIJIOCKON BOJIHBI.

OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH Ta30B.

Bapomerpuueckas ¢popmyna. Pacnpenenenue bonprmana.

["a30BbI€ 3aKOHBI. Y paBHEHUE COCTOSHUS UJI€AJIBbHOTO Ta3a.

UYuco CTONKHOBEHUH U CpeiHAs JJIMHA CBOOOIHOTO Mpodera.

BuyTpeHHss 3HEprusi TepMOAMHAMUYECKOH cucTtembl. [lepBoe Hayano TepMOIMHAMUKH.
3aBUCHMOCTh MEX]y TEIUIOEMKOCTSMH Ta30B HpU MOCTOSHHOM naBieHuu (Cp) U mpu
noctostHHOM 00Beme (Cv).

Pabora raza npu n300apu4ecKoM U U30TEPMHUYECKOM PACIIUPEHHUSX.

Pacnpenenenue sHepruu mo cremneHsM cBoOObl. MoeKyIspHO-KUHETUYECKask TEOPHs
TEIIOEMKOCTEH.

PaGoTa rasza npu aguabaTHYECKOM pacIIuPEHUH.

Anmmnabarnyeckuit mporecc. Ypasaenue [lyaccona.

Huxn Kapuo. KII/ nukna.

SIBienus nepeHoca

VYpaBHeHue peanbHbIX ra30B Ban-nep-Baansca. BHyTpeHHss 3HEprusi peajibHbIX ra30B.
OHntponus. CBsI3b SHTPONUU U BEPOSATHOCTU TEPMOANHAMHUUYECKOTO COCTOSIHUSL.
O6patumbie 1 HEOOpATUMBIE TTPOIIECCHI.

Bropoe Hauano TepMOAUHAMUKH.

DnekTpuueckue 3apsabl. 3akoH Kyrona.

HanpsxeHHOCTE dnekTpudeckoro moisa. Ilpunnun cynepnosunuu. Ilotok BekTopa
HanpsbkeHHocTu. Teopema ["aycca.

Pabora snexkrpuueckoro nons. [Torennuman. CBsi3p NOTEHIIMANA U HAIPSDKEHHOCTH DJICK-
TPUYECKOTO TOJIS.

DJeKkTpudeckas eMKOCTh KOHJIeHcaTopa. EMKOCTh MI0CKOro, MUIMHAPUIECKOTO U cde-
PHUYECKOTO KOHJIEHCATOPOB.

OHeprus CUCTEMBI 3JIEKTPUUYECKUX 3apSAJ0B U 3apsyKEHHOTO IPOBOJHMKA. DHEprus 3a-
PSYKEHHOTO KOHJIEHCATOpa. DHEPIrusl MIEKTPUIECKOrO MOJIS.

OcHOBHBIE XapaKTEPUCTUKH TOKA. Y CJIOBUS CYLIECTBOBAHHUS TOKA.

3akoH Oma i1 OJHOPOAHOTO ydacTKa IeNMU B MHTErpadbHON W muddepeHnnanbHon
¢dopmax. 3akon xoyns-Jlenua B nuddepenuuansHoi popme.

3akon Oma s yuactka nenu ¢ 9J1C.

MarsuTHOE o€ AMEKTPUIECKOro Toka. OCHOBHBIE XapaKTEPUCTUKHA MAarHUTHOTO TOJIS.
3akon buo-Casapa-Jlannaca.

MarsuTHO€ 10J1e IpPsIMOro TOKa.



47.

48.

49.

50.
51.
52.
53.
54.
55.
56.
57.
38.
59.

60.
61.

[ToTok BeKTOpa MarHuTHOM mHAykimeii. Teopema I'aycca nms Bektopa E B mHTerpas-
HOM u muddepenmansHoi popmax. OCHOBHOE ypaBHEHHE MarHUTOCTATUKH B BaKyyMe.
HevictBue marHuTHOro mnojigs Ha Tok. Cuna Amnepa. B3zaumoneicTBue mapajuiebHBIX
TOKOB.

JlelicTBMEe MarHWTHOTO MOJIA Ha ABWXKyluics 3apsan. Cuna JlopeHua. JBHKEHUE 3aps-
YKEHHBIX YaCTHUI] B MArHUTHOM TIOJI€E.

SIBnenue snexkrpoMarauTHOW HHAYKIUKH. OTKphiTHE Papanes. [Ipasuino Jlenna.

3aKOH 3JIEKTPOMArHUTHON MHIYKIIUH.

SBnenve caMoMHAYKIIMU. THIYKTUBHOCTD U €€ (U3UYECKUN CMBICIL.

NHnykTUBHOCTH cOJIeHOU1a. DHEPTUsi MArHUTHOTO MOJIS.

VYpaBHeHus MakcBeiia B MHTErpajlbHON (opMme.

IIepeMeHHBIH TOK.

DNeKTpOMarHUTHbBIE KOJIeOaHHUs.

DIIEKTPOMArHUTHBIE BOJHBI.

3aKOHBI FEOMETPUUYECKOIN ONTUKH.

Wntepdepennus crera. MaTepdepenus MoHoXpoMaTndeckux BoiH. MHTepdepenuns B
TOHKHX IIJICHKAX.

WuTepdepenius paBHON TONIIUHBI M PABHOTO HaKJIOHA. IHTepdepeHuns B KIUHE.
Konbiia Herotona.

62.[ludpaxmust cBera. Judpakuus oT KPYIJIOro OTBEPCTHUS M KPYIJIOTO HEMPO3PAYHOTO

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.

JKpaHa.

JudpakumoHnHas pemerka.

[Tonspuzanus ceera. [lonspusanus npu oTpaxxeHUH U IpesoMiieHrd. 3akoH bprocrepa.
3akoH Maoca.

TennoBoe n3nyyeHue. OCHOBHBIE XapaKTEPUCTUKH TEILIOBOTO U3ITyUYECHHUS.

3akon Kupxroda mis temnoBoro uznydenus. 3akoH Credana-bonbiimana u 3akoH Buna.
['unoresa [lnanka. SBnenne Gororddexra.

3akoHsb! poTtodPdexra. DOTOHBI.

JlaBieHwue cBeTa.

Oddext Komnrona.

KopmyckynsipHO- BOJIHOBOM yaiu3M CBOWMCTB BemlecTBa. ['unoresa ne bpoitns.
DKCrepUMEHTAJIbHOE MOATBEPKACHUE TMIOTE3bI 1e bpoiins.

CoOOTHOILIEHHE HEOTTPEACIICHHOCTEN.

3aaHue COCTOSIHHSI MUKPOYACTHUIIbI: BOTHOBAsI PYHKIIHSI U €€ CTATUCTUYCCKUI CMBICIL.
Bpemennoe ypaBuenue llpennnrepa.

Crauunonapuoe ypaBuenue lllpenunrepa.

Yactuia B OTHOMEPHOM CTallMOHApHOM suke. CBOOOAHAS YacTUIla. Y POBHU DHEPTHUHU.
[Ipunnun coorBercrBusa bopa.

ATOM BOAOpOJA IO KBAHTOBOW TEOPHUH.

. BogoponononoGusie atoMbl. DHepreTudeckue ypoBHHU. [loTeHuman Bo30OYXICHHS M

noHuzauu. CnekTpsl BOJOPOAONOI00HBIX aTOMOB.

MHoroanextponHsie aromsl. [Ipunnun [Taymnu.

[TpumeHeHue 1a3epHOro U3TYUSHUS.

Crpoenue aromHbIx saep. PEHOMEHOJIOIMUECKUM MOJENHN sifipa: ra3oBasi, KallelbHas,
o0oJioueyHasl.

SIBneHue paanoOaKTUBHOCTH. 3aKOH PaJIMOAKTUBHOIO pacnana. XapaKTepUCTUKHU PaJIio-
aKTUBHOTO pacraja.

S nepHble peakuuu.

Anbda-pacna.

Pe3oHaHCHOE MOTTIONIEHUE Y - U3ITYUEHMUSL.

OmneiT Pezepdopaa mo paccesauto anbda-gacTuir



CormacHo CITMCKY BOIIPOCOB COCTABJIAIOTCA 9K3aMCHAIIMOHHBIC OUJIETHI.

IIpumep 3K3aMeHANMOHHOTO OMJIeTa

DenepajibHOE TOCYyJaPCTBEHHOE OI0/IZKeTHOE 00pa3oBaTe/IbHOE YUpeskAeHUe Bbiciiero oopazosanus «iBaHoBcKasi rocyJapcTBeHHAst
cesqbckoxo3siiictBeHHasi akajgemust umenu /LK. BeasieBa»

DakynpTeT WnxenepHbIN

Kadenpa EcrecTBEeHHOHAaYUYHBIX TUCIUILUIMH

CrienuanabHOCTh

(mammpaBieHue) [IponyKThl MUTAHUS JKUBOTHOTO TIPOUCXOKICHHS
Juctuniuna dusnka

®opma o0yueHust Ounas Kypc 1 Cemectp 2

JK3aMeHAIIMOHHBIN OmieT Ne 2
1. Cusa. Bunasl cuit. 3akonsl HeroTOHA.
2. 3akon /Ixoyns - Jlenna

3. Ilpu HabmroneHny Kojen HploTOHA B OTpaskeHHOM CBETE TMAMETP YE€TBEPTOrO TEMHOTO KOJIb-
1a okaszaiucs paBHbIM 14,4 MMm. OnipeienuTh JUIMHY BOJHBI MOHOXPOMAaTHYECKOIO CBETA, KOTO-
PBIM OCBEIIAJIACH JIMH3A, €CJIH €€ PAInyC KPUBU3HBI 22 M.

Y1Bepxkaaro:
3aB. kadempoit N.K.Haymoga

(nmoamnuce)

3.3.2. MeTtoguyeckue MaTepuaJbl

VYcnoBusa U nopsiiok NpoBeneHus sk3ameHa naHbl B Ilpunoxkenun Ne 2 k Ilonoxxenuro
I[IBA-07 «O mpoBeaeHUH TEKYILIEr0 KOHTPOJS YCHEBAEMOCTH M MPOMEKYTOUHOW aTTECTallUH
00y4JarOIIUXCsI.

Ha noaroroBky orBera 00y4arolemMycsi IpelocTaBisieTcs He 0ojee 0HOro akajgeMude-
ckoro yaca. Ha ycTHBI 0TBeT 00ydaromierocsi mo BOIPOCaM 3K3aMEHAIMOHHOTO Ouiera OTBO-
nutes He 6ornee 10 MuH, 1 He Oojiee 5 MUHYT Ha OTBETHI Ha JJONOJIHUTEIbHBIE BOIIPOCHI 3K3aMe-
HaTopa.

OOyuaromuiics, UCIIBITBIBAIOLINN 3aTPYIHEHUS NIPHU MOATOTOBKE K OTBETY 10 BBIOPAHHO-
My OHJIETY, IMEET MPaBO MOJYYUTh BTOPOH OMIIET C COOTBETCTBYIOIUM MPOJICHUEM BPEMEHH
Ha MOJTOTOBKY.

Otmerka "OTaMyHO" CTaBUTCA CTYACHTY JaBIIEMy HMOAPOOHBIM OTBET Ha 00a TEOPETHUECKUX
BOIPOCA, a TAK)KE MPAaBUIBHO PEHIMBIIEMY U ITOAPOOHO OOBACHUBIIEMY 3aJauy.

Otmetka "Xopomo" cTaBUTCS MPU TOJIHOM OTBETE Ha BONPOCHI HK3aMEHAIIMOHHOTO Ouiera, HO
JIOITyCKAJIUCh HEKOTOPBIE HETOYHOCTH B (DOPMYJIMPOBKAX MIIM HE TOJTHOCTBIO OOBSICHEH OTBET, U
pelMBIIEMY 3a/1ady.

OtmeTka "Y 10BIETBOPUTENBHO" CTABUTCS MPU HEMOJHOM OTBETE HAa TEOPETHYECKHUE BOIMPOCHI
HK3aMEHAIIMOHHOTO OWiieTa M MOMBITKE PEeIIUTh 3a/1auy (WM MPaBUIBHBIA M MOJPOOHBIN OTBET
Ha TEOPETHUYECKHE BOIPOCHI, HO OTCYTCTBYET PELICHUE 3aa4H).

Hrorosasi 6a1bHO-peliTHHIOBAs OLICHKA:
Ompenensercs MyTeM CYMMHPOBaHHS OajuIOB, TOJyYEHHBIX IO PE3yJbTaTaM TEKyIIero KOH-
TpOJIs B ceMecTpe, OOHYCHBIX 0aJlIOB M 0AJIJIOB, MOJTYYEHHBIX HA YK3aMEHE.

Urorosas peiitunrosast | TpagunuoHHas OLEHKA Onenka (ECTS) I'pananus
OlLICHKAa

0-59 HEYJIOBJIETBOPUTEIBHO F HEYJIOBJIETBOPUTEIBEHO




60 - 64 YIOBJIETBOPUTEIIHHO E MTOCPEICTBEHHO
65-74 D YAOBJIETBOPUTEIHHO
75 - 84 XOPOIIIO C XOPOIIIO

85 -89 B OYCHb XOPOIIIO
90 - 100 OTJINYHO A OTJINYHO

TpanunrioHHasi OIIEHKa BMECTE ¢ UTOTOBOM 0aJbHO-PEHTHHTOBOM OIIEHKOW BBICTABIISICTCS B 3a-
YETHO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

Koumpons 3a ycneeaemocmuio obyuarowuxcs ocyuecmensemces ¢ coomgeemcmeuu ¢ 11B/]-
07 «O npogedenuu mexyujeco KOHMPOs YChe8aeMOCmU U NPOMENCYMOUHOU ammecmayuu 00y-

Uaromuxcany.




