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1. IEJIM OCBOEHMS JUCIMTIIIMHEBI (MOJTYJIST)

Llenpro OCBOCHHMS TUCIMIUTMHBI (MOYIsT) «DHU3HKa» SBISIOTCS:

* OCBOGHHME 3HAHUH O (yHIAMEHTAIBHBIX (PU3MUECKUX 3aKOHAX M MPHHLMIAX, JISKAIINX B
OCHOBE COBPEMCHHOW (PU3MYECKOW KapTHHBI MHpa; HauOoJiee BaXKHBIX OTKPBITHAX B 00JIACTH
¢u3uKN, OKa3aBIIMX ONpEAETAIONIee BIMSHHE Ha PAa3BUTHE TEXHUKM W TEXHOJOTHH, METOJaX
HAy4HOTO TIO3HAHUS TIPUPOIBI;

* OBJIAZICHUE YMEHUSIMH [TPOBONUTH HAOIIOICHHS, IUTAHUPOBATH U BHIMOIHATH SKCIIEPUMEHTHI,
BBIJIBUTaTh THIIOTE3bl M CTPOMTH MOJIEIH, HNPUMEHSTH IIOJNyYCHHBIC 3HAHUS 1O (QHU3HUKE IS
OOBSICHEHUSI PAa3HOOOPa3HbIX (U3WYECKUX SBICHUH U CBOWCTB BEIIECTB;, MPAKTUYECKOTO
UCTIONB30BaHUSL  (DM3MYECKMX  3HAHUM; OLEHMBAaTh JOCTOBEPHOCTh E€CTECTBEHHOHAYYHOMN
uHpOpMaInu;

* pa3BHUTHE MTO3HABATEIBHBIX WHTEPECOB, HHTEIJICKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH B
nporiecce NpuoOpeTeHus 3HAaHUK U YMEHHH 10 (PU3UKE C UCIIOIB30BAaHUEM PA3TUYHBIX UCTOYHHKOB
UH(OpPMaIMU ¥ COBPEMEHHBIX HH(POPMAIIHOHHBIX TEXHOJIOTHUH;

* BOCIIUTAaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUS 3aKOHOB MPUPOIBI; UCIIOIb30BAHUS
JOCTWKECHUI (Qu3MKM Ha Onaro pasBUTHS YeJIOBEYECKOW LUBHIM3ALMU; HEOOXOANMOCTH
COTPYAHHYECTBA B IPOLIECCE COBMECTHOTO BBINOJHEHUS 3a/a4, yYBKUTEIHBHOTO OTHOIICHHUS K
MHEHUIO ONTIOHEHTA MPH 00CYKJICHUU TPOOJIEM €CTECTBEHHOHAYYHOTO COJIEpXKAaHUs; TOTOBHOCTH K
MOpPaJIbHO-ITHYECKON OIIEHKE MCIIOIb30BaHUS HAYYHBIX JOCTHKCHHI, TyBCTBA OTBETCTBEHHOCTH 32
3aIIUTY OKPYKAIOLIEeH Cpe.bl;

* HCTIOJIb30BAHNE TPUOOPETEHHBIX 3HAHUM W YMEHUH JUIS PEIICHHWs MPAaKTHYECKHX 3aaady
NOBCETHEBHOM JKM3HM, OOecredeHusi Oe30IacHOCTH COOCTBEHHOW IKHM3HH, PpallMOHAIBHOTO
IPUPOJIOTIONIB30BAHUS U OXPAHBI OKPYIKAIOIIEH CPEJIbI.

2. MECTO JUCHUILIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJILHOM
IHPOI'PAMMBI

B cootBercTBUM ¢ yueOHbIM  OO0s3aTeIbHON YacTH
MJIaHOM JUCIUILIMHA
OTHOCHUTCS K*

Craryc quCHHIIITHHBT* * 0Oa3zoBas

ObecneunBaroniye [lIxonpHBIE KypCHI XUMHAU U PU3UKH

(mpenmiecTByOLIINE)

JUCLUIUINHBI

ObecneunBaemble Teopernueckas Mexanuka, TermnosHeprocoepesxeHre NpeAPUATHIH,

(Tocnenyromue) JUCIUIUIMHEL DIIEKTPOTEXHHUKA U DJICKTPOHUKA, be30macHOCTh KU3HEIEATEIFHOCTH

* pa3oBoli / BApHATUBHOM
** o0sA3aTesabHast / 10 BbIOOPY / paKyJIbTATHBHAS

3. PE3YJIbTATBI OBYYEHHS IO AUCHUIIIMHE (MOAY.IIO)
(XAPAKTEPUCTUKA ®OPMUPOBAHUA KOMIIETEHIIUN)

Howmep(a) paznena(o)
JlecKkpuIITopel KOMIIETEHIIUU JUCITUTLTAHBI (MOIYJIS),
OTBEYAroNero(wx) 3a

Indp n HanmeHoBaHKE
KOMIIETEHIINU




(hopMupoBaHue NaHHOTO(BIX)
JIecKkpunropa(oB)
KOMIICTCHIIUU

N-1lonk-2 demoHCTpHpYeT
3HaHHE OCHOBHBIX 3aKOHOB U
METOJIOB UCCJIEJOBaHUMI

3Haer: C€CTCCTBCHHBIX HAYK JJIS1 PCIICHUSA

3a1a4 mpodeccHoHaTbHOM
JIESATEIILHOCTH.

Bce paznenst

OIlIK-2.
Cnoco6eH MpUMEHATh OCHOBHBIC
3aKOHBI 71 METO/IBI

HCCIIeJOBaHUM CCTCCTBCHHBIX

npohecCHOHANBHOMN
JEeSITeTbHOCTH

U-20nk-» Ucnonw3yeT 3HaHus
OCHOBHBIX 3aKOHOB 1 METOZIOB
HUCCIIEIOBAHUN €CTSCTBEHHBIX

HayK s peLIeHus 3a/1a9 VYMmeerT: HayK JJid pelICHUA 3aaa4

npohecCHOoHaTbHOMN
JeATEITBHOCTH.

Bce pa3znensl

N-3omnk-2 [IpuMeHsieT ocHOBHBIE
3aKOHBI U METObI UCCIIEIOBAHUN

Brageet:|ecTeCTBEHHBIX HAYK JUIS PELLICHUS

3aja4 Mpoh)eCCUOHATBHON
JESITETBHOCTH.

Bce paznenst

4. CTPYKTYPA U COAEPKAHUE JUCUUILIMHBI (MOLY.JIS)

4.1. Coaep:xkaHue TMCUMILIUHBI (MO1YJIs1)

Bugsl yueOHbIX
3aHATHH U .
TPYAOEMKOCTb, Yac. |
o els | E
(D) [
Ne . = 2| 2| % © [IpumeHseMble akTUBHBIE U
Temsl 3aHATH] 2 2| Z|E =
/I 5|8 9| &| 8 £| g |VHTEPAKTHBHBIC TEXHOJIOTHHU oOydeHus
Sl 2l kel &
Y| = 2 «| 09 =
] E = ol B S o
5| X S| 9| 9 =% Q
25 ¢|g |~
F2 5|l &
o
1. OCHOBBI MEXAHUKHU
1.1.|KunemaTnka 2 4 4 BJIP
1.2. | AuHamuka 2 |4 2 |4 K
1.3 [3akoHbI coxpaHeHust B Mexanuke |2 |4 4 3a0
1.4 |Mexanuueckue  koyiebanus ul2 |4 2 |4
BOJIHEI
1.5 |OnemeHTHI PENSTHBUCTCKOH|2 |2 4
MEXaHUKH
2. MonekynspHast pu3ika U TEpMOAMHAMUKA
2.1.|OcHOBBI MOJICKYJISIpHO-|2 |2 4 BJIP |Jlexuus - AUCKycCHs
KUHETHYECKOW TEOpUHU K,
2.2.\UneanpHplii  ra3.  YpaBHeHue|2 |2 2 |4 KP,




COCTOSIHMSI HJICAILHOTO ra3a 3a0
2.3 |3aKOHBI TEPMOAMHAMUKHU 2 |2 2 |4
2.4 |PeanpHple Ta3pl, JKAOKOCTH H|2 |2 2 |4
TBEp/IbIC TeNa
2.5 |TennoBble SIBJICHUS 2 2 4
3. DIEKTpUIECTBO M MAaTHETHU3M
3.1 [OnexTpuueckoe mone B Bakyyme u|2 |2 2 |4 BJIP ([Ipe3zenTaunu
BEILECTBE K
3.2 |Teopema 'aycca u ee mpumeHenue |2 |2 6 3a0
3.3 |TlocTOSsIHHBIN 2JIEKTPUYECKU TOK |2 |2 2 |4
3.4 |MarautHoe  mone W erol2 |2 2 |4
XapaKTEePUCTUKH
3.5 |SBnenue 3IIEKTPOMArHUTHOM|2 |2 6
uHAYKIuA.  OCHOBBI  TEOpHH
Makcsenna
4. OnTuka
4.1 |'eoMmeTpHuecKasi ONTHKA 1 ]2 4 BJIP
4.2 |BonHOBas ONTHKA 1 2 6 K
4.3 |TemnoBoe u3ydyeHue 1 ]2 4 3a0
5. DJIeMEHThI KBaHTOBOI MEXaHHUKHU
5.1 |KopmyckyasipHO-BOTHOBOH 1 |2 6 K [pesenraruu
nyanusM. @otonsl. Potodrdhdext 3a0
5.2 |BomnoBass  ¢ymkmmas u  ee|ll |4 4
IpUMEHECHHUE
6. DneMeHThl (PU3UKU aTOMa M aTOMHOTO sIJIpa
6.1 |Monens aroma. ATtomHOe siapo.ll |4 6 K [pesenTanun
S nepHble cUIbI 3a0
Bcero gacoB|36 |54 |18 |90

* VxazpiBaerca ¢opma koHTpossi: BJIP — Bemonaenne maboparoproit pabotel, K — xomrokBuym, 3a0 —
3a4eT C OLICHKOM.

4.2. PacnipenejieHUe 4acoB AUCHUIIMHBI (MOAYJIfA) 0 BUAAM padoThl U popMa KOHTPOJIA*
* 3a0 — 3auem ¢ oyenkou

. 1 Kypc 2 Kypc 3 Kypc 4 xypc 5 Kypc
Bra sansiA lcem.|2cem. |3cem. |4cem. |S5cem. |6 cem. |7 cem. | 8cem. |9 cem. |10 cem.

Jlexmun 18 18

JlaboparopHbie 18

[IpakTrueckue 18 36

HUroro KOHTaKTHOH|54 54

paboThI

CamocTositenbHas padora|90

Popma KOHTPOJIS Ok

5. OPTAHU3ALUA U YYEBHO-METOANYECKOE OBECIIEYEHUE
CAMOCTOSTEJBbHOM PABOTBI OBYYAIOIIUXCSH IO JUCIHUATIIMHE
MOAYJIIO)

5.1. Coaep:xkaHue caMOCTOATEIbHON PadoThI MO AMCUHUILIHHE (MOTYJIIO)

Opraau3zanusi CaMOCTOSTENHFHOM paboThI CTy1IeHTOB ocHoBaHa Ha [IB/[-12 O camocTosiTenpHOM
pabote ooyuaromuxcss @I'BOY BIIO «MBanosckas ['[CXA umenn akanemuka JI.K. benseBa»




— TeMbl MHIUBUYATBHBIX 3aJaHUM:

- Mexanuka

- Monekynsapuas puzuka. Tepmogunamuka
- Dnektpocratuka. [locTosTHHBIN TOK

- Marnerusm

- OnTuka

- TCMBI, BBIHOCHUMBIC Ha CAMOCTOATCIIbHY IO npopa60T1<y:

3akonsl Kemnnepa

SIBnenuns nepexnoca

- MarauTHbl€ CBOMCTBA BEILIECTBA

- OCHOBHBIE THUIIBI JIA3€POB U UX IPUMEHEHUE
- Ilonarue o no3umerpun

TeMbl KypCOBBIX IPOEKTOB/PabOT:

- KypcoBbie paboThl HE TPeLyCMOTPEHbI

— Jpyroe (pedepatsi):

Temartuka pedeparoB COOTBETCTBYET TEME CTYyICHYCCKOW KOH(EPECHIINH, TIPOBOIUMON Ha
Kadenpe

5.2. KOHTPOJIb caMOCTOSITEIbHOI PadoThI

OreHka pe3ysbTaToOB CAMOCTOSATEIBHOW PAOOTHl OpPraHU3yeTCs] B COOTBETCTBHH C OAIBHO —

PEUTHHIOBOM CUCTEMOM CIEIYIOIINM 00pazoM:

- KOJIJIOKBUYMBI
- OTYETHI 10 JIabopaTOPHBIM paboTam
- 9K3aMeH

5.3. YueOHO-MeTOIHYECKOE 0DecrieyeHne cCaMOCTOosITeJIbHOH padoThl

HpI/I BBITTOJTHEHUH CaMOCTOSITEIbHOM p360TBI PCKOMCHAYCTCA HCIIOJIb30BaTh OCHOBHYIO U

JIOTIOIHUTEIIBHYIO JIUTEPATypy, METOAMYECKHE yKa3aHusd U pa3paboTKu Kadeapbl, yKa3aHHbBIE B

n.6.1.

—-6.7.

6. VYAEBHO-METOJUYECKOE 1 ”THOOPMAIIMOHHOE OBECIIEYEHUE
JUCHUILIMHBI (MOLYJIS)

6.1. OcHOBHAas1 yueOHAasl TUTEPATYpPa, He0OX0AUMAsI AJIsl OCBOEHHUS TUCHUTLINHBI (MOTYJIs1)

1)
2)
3)
4)
5)

6)

I'paboBckuii P.U. Kypc dusuku: yuedHoe mocobue mis crya. By3oB / P.M. I'paGoBckuit. -
10-e m3x., crep. - CIIO. : Jlanb, 2007. - 608 c. (147 3x3.)

C6opHuk 3a1a4 1o pusuke: yueO. mocodue Juist cTy1. By3os/ mox pex. P.U. I'pabosckoro. 3-
e u3., crep. - CII6.: Jlannp, 2007. - 128 c. (149 k3.)

®wusuka 4.1: yueOHOE mocobue amsi CTyIeHTOB HHKeHepHoTo ¢akynbrera/ T.A. Komaposa —
NBanoBo: ®I'bOY BO MBanosckas 'CXA (100 3k3.)

®dwusuka 4.2: yueOHOe mocodue Amsi CTyIeHTOB HHKeHepHoTo ¢akynbrera/ T.A. Komaposa —
NBanoBo: ®I'bOY BO MBanosckas 'CXA (100 3x3.)

Kyxosa T.A., [lynaeB A.B., bapabanos /I[.B. ®@usuka. COopHuk 331a4 1o ¢uzuke. Y4eOHO-
MeTonYecKoe mocoOue JUIsl CTyIEHTOB HHXEeHepHOro ¢akynbrera. Hacts 1. 2021.

XKyxosa T.A., lynaeB A.B., bapabanos /I.B. ®usnuka. ®usuka. JlabopatopHblii NMPAKTUKYM IS
CTYJICHTOB WHXEHEPHBIX criennanbHocTei. Yacts 2. 2021.

6.2. JlomoJiHUTEeIbHAsI y4eOHasl JUTepaTypa, HeoOXoauMmasi IJsi OCBOEHHS JUCHHILIMHBI
(MmomyJis)
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1) Tpodumona T.U. Coopuuk 3amau / T.U. Tpodhumona - M.: Beicmast mkona, 1991. - 303 ¢
(74 k3.)
2) Tpodumona T.H. Kypc pusuku. — M.: Beicias mkoia, 1990 — 2001 — 542 ¢. (23 x3.)

6.3. Pecypcnl cetu «MHTEepHET», HEOOX0AMMBbIE /1JI51 0CBOEHHS THUCHUILITHHBI (MOYJIs1)

1) Pecypc coaeprxaiiuii aHUMaIMOHHOE MPEICTABICHUE PA3JINYHbBIX SBJICHUN U 3aKOHOB!
http://www.vascak.cz/physicsanimations.php?l=ru (IITaHreHIUPKYJIb, MHKPOMETP, 3aKOH
[Tackansg, 3akoH bepHyiuM, HCTEYEHHE JKHMIKOCTEM Yepe3 OTBEPCTHE, OCLUIUISATOPHI,
rapMOHHUYECKHE KOJIeOaHUsl, 3aTyXarolIue KoJIeOaHus, MAaTEeMAaTHUECKUN MAsTHUK, OTPaXKCHHE
BOJIH, CTOsSYasi BOJIHA, T€HEPATOp BOJH MasSTHUKOB, BOJHOBAas MalllMHA, BOJHA, OPOYHOBCKOE
nBukeHue, audQys3us, BHYTPEHHSS DJHEPIrHs, MEXaHWYCCKUH OSKBHUBAICHT TEIUIOTHI,
TEIJIONPOBOHOCTh, M300apHBIA MPOIECC, M30TCPMHUYCCKHI IMPOIECC, M30XOPHBIN MpoIlece,
anuabaTHBI mporecc, MWK KapHO, BEUHBIM JBUTaTeNb, KaMWUIIPHOE JIaBIICHUE,
AJIEKTPUYECKOE TI0JIe, 3apsA/bl W IMOJs, KOHJEGHCATOp, SJEKTpUYecKas Ienb, 3akoH Owma,
BHYTPEHHE CONMPOTUBIECHUE, MArHUT, MarHUTHOE MOJI€ MPOBOJA C TOKOM, AJIEKTPOMArHUTHAS
WHIYKIKS, TPaBWIO JICHIIA, 3€pKajia, JIMH3BI, COOMparomias JIMH3a, pacceuBarolias JIMH3a,
CBETOBOM TOTOK, CHUJIa CBETA, OCBEIIEHHOCTh, MOJIENb A0COJIOTHO YEPHOTO Teia, abCOIIOTHO
yepHoe Teno, (orodddeKT, dICKTpOMArHWTHAs BOJHA, MOJCIM aToOMa, JKCICPUMEHT
Pesepdopna, 3aKoH pauoaKTUBHOTO PacIiajia, siAepHast peakius)

6.4. MeToauyeckne yKazaHusi J1Jisl 00y4a0mMXcsl 10 0CBOEHUIO AU CHUILINHBI (MOYJIsl)

1) XKyxosa T.A., [lymacs A.B., bapab6anos JI.B. ®usuka. C6opuuk 3amad 1o Qusuke. YdeGHO-
METOoAnYecKoe mocoOue isl CTyIEHTOB HHXEeHEpHOro ¢dakynbrera. Yacts 1. 2021.

2) Kykosa T.A., KpacoBckas E.A. ®wuszuka. MexaHuka W MOJCKyJIsApHas (usMka.
MeTtoauueckue yka3aHus sl BBIIIOJIHEHUs 1abopaTopHbIX padot. 2011 1. 36 cTp.

3) Horosumsin E.A., Kpacosckas E.A. ®usmka. "OnpesencHue YCKOpPEHHS CBOOOJIHOTO
NaJcHUs C TIOMOILIBIO YHHMBEPCAJIBHOIO MasTHHMKA'. Meroauueckue ykasaHUs K
nabopaTopHbIM paboTaM Uil CTYACHTOB BCEX (PAaKyJIbTETOB THEBHOW M 3a04YHOH (opm
oOyuenus. 2010 r. 16 cTp.

4) Kpacoeckas E.A., BapabanoB J[.B. ®usuka. "OmnpepencHrue KOHIEHTPAIMH CaxXapHOTO
pacTBOpa C IOMOIIBIO caxapuMmerpa'. MeToaudyeckue yKa3aHUs K  BBIIIOJHEHHUIO
1abopaTopHOI pabOThI ISl CTYIE€HTOB THEBHOM U 3a04HOU (popm 00yuenus. 2013 r. 11 cTp.

5) Komaposa T.A., bapabano /I.B. ®usuka. "M3yueHue u3aydeHHs aOCOIIOTHO YEPHOTO
tena". Meronuyeckue yka3aHHs K BBIIOJHEHHUIO JJaOOpaTOpHOW pabOThI JUIsl CTYJIEHTOB
JTHEBHOH M 3a0uHOM (hopMm 00yuenus. 2013 r. 8 ctp.

6) Komaposa T.A., bapabanor [I.B. ®usuka. "OmnpesaencHue OTHOIICHUH TEIUIOEMKOCTEH
BO3/yXa IpHU MOCTOSHHOM JIaBI€HUHU U MOCTOSHHOM o0beMe MerosioM Knemana-Jlezopma'.
MeTtonnyeckue ykazaHus K BBIIIOJHEHUIO Ja00paTOpHOI pabOoThI AJ1sl CTYIEHTOB JHEBHOU U
3a04HOM hopMm oOyuenus. 2014 r. 19 ctp.

7) Komaposa T.A., bapabanos /I.B. ®usuka. "Onpenenenne ko3 HUIMEHTA BI3KOCTH BO3IyXa
KalWwIApHBIM MeToioM". MeToanyeckre yKa3aHusl K BBIIOJIHEHUIO Ja00opaTOpHOil paboThI
JUISL CTY/IEHTOB IHEBHOM U 3a0uHOU hopm 00yuenus. 2014 r. 14 ctp.

8) Xykosa T.A., bapabano J|.B. ®usuka. "U3yuenue wuHTepdepeHunn cpera.
MeTtoauueckue yka3aHus K BBHITIOJHEHHIO J1a00paTOpHOM pabOThI ISl CTYJEHTOB THEBHOM U
3a04HOM hopm oOyuenus. 2014 r. 20 ctp.

9) XKyxosa T.A., Jlynaes A.B., BapaGanos J|.B. ®usnka. ®usuka. JIabopaTopHbIA MPAKTUKYM ISt
CTYIEHTOB MHXEHEPHBIX crienuanbHocTei. Yacts 2. 2021.

6.5. UndopmanmoHHbie CIpaBOYHbIe CHCTEMbI, HCIOJb3yeMble ISl OCBOCHHMS JMCHUIIHHBI
(MoxyJis1) (MpU HEOOXOIUMOCTH)
Hayunast snekrponHas Oubnuoreka http://e-library.ru



http://www.vascak.cz/physicsanimations.php?l=ru%20
http://elibrary.ru/defaultx.asp
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6.6. [IporpammHoe obecrieyeHne, UCMOJb3yeMoe /IJisi OCBOCHUSI TMCUUILIHHBI (MoayJsi) (nmpu
HEe00XO0UMOCTH)

1) Omepanuonnas cucrema tumna Windows

2) Ilaker nporpamm o6riero nons3oBanus Microsoft Office

3) Unurepuer-6paysepbl

6.7. MudopManMoHHbIE TEXHOJOTHH, HCIIOJIb3yeMble MPH OCYIeCTBJIEHUN 00pPa30BaTeIbHOIO
npoiuecca no AMCUMIUInHe (MO1yJII0)
1) LMS Moodle.
2) JeMoHcTpanus MYJIbTUMEIUNHBIX MaTepualioB (MCTOYHUK:
http://www.vascak.cz/physicsanimations.php?l=ru , mepeueHp MaTepHaioB cM. I1. 6.3.) .

7. MATEPHAJTBHO-TEXHUYECKAS BA3A, HEOBXOJNMAS TUISA
OCYIIECTBJEHMSI OBPA3OBATEJBLHOI'O TIPOIIECCA IO JUCLMILIMHE
(MOJIYJIIO)

HauMeHoBaHMe CIIeNHAIbHBIX
NOMeIeHNIi* ¥ MOMeIeHni 1JIs
CaMOCTOSATEIbHOI padoThI

OcHalEeHHOCTh CHeUATbHBIX NIOMEIeHUii 1 MoMeleHu i IS
€CaMOCTOATEIbHOM PadoThI

YyeOHas IS

ay IUTOpUs
MIPOBEACHUSA JIEKIIMOHHBIX,
CEMUHAPCKUX, IPAKTUYECKUX
3aHATUH, IPYIIIOBBIX u
VHUBHUYaIbHBIX
KOHCYJIbTallUH, TEKYLIETO
KOHTpOJIA U IPOMEKYTOUHOU
aTTecTaluu

YKOMIUIEKTOBaHa CHEIHaTu3upoBaHHON (y4eOHOIl) MeOenbio,
Ha0OpOM JIEMOHCTPAIMOHHOTO OOOpYJOBaHHUS U y4eOHO-
HarJSIIHBIMA TTOCOOUSIMH, O0ECIICUMBAIONIMMU TEMAaTUYCCKUE
WLTIOCTPAIlMHM, COOTBETCTBYIOLIME paboyeil  mporpamme
JUCIUATUTHHBL, 8 TAaKXKE TEXHUYECKUMH CPEJICTBAMU OOyUYCHHSI
(TIepeHOCHBIM MYJIBTUMEIUHHBIM TPOSKTOPOM, TTOPTATHBHBIM
KoMmIbroTepoM Tumna «HoyTOyk», MepeHOCHBIM pa3BHKHBIM
9KpaHOM), CHYXAIlUMH JUIS  TPEICTABJICHUS  y4eOHOU
nHpopmaruu

Tlomenienue
CaMOCTOSATEIIbHON PabOThI

JUIA

YKOMILJIEKTOBAHO CIEHUATN3UPOBAHHON (yueOHOW) MeOelbio,
OCHAIIICHO KOMITBIOTEPHOH TEXHHUKOW C BO3MOXKHOCTBIO
NOJKITIOUeHUs K ceTn «MHTepHeT» U 00ecredeHo JOCTYIIOM B
AIIEKTPOHHYI0  HMH(OPMAIMOHHO-00pa30BaTENbHYIO0  CPedy
OpraHu3aIuu



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

Ipuio:xxkenune Ne 1
K padoyeil mporpaMme 1o JMCHUILIHHE (MOIYJII0)

®OH/] OLIEHOYHBIX CPEJICTB IO JUCIHUATITAHE (MOYJIIO)

«Duzukar

1. [lepeyenb komneTeH Ui, GOPMHUPYEMbIX HA ITAHHOM JTalle

1.1. Ounasa popma:

Ha;ﬁ:iif}me MunukaTop(pl) TOCTHHKCHIS KOMIICTCHITHH / dopma O1eHOYHBIC
TUTAHUPYEMBIC PEe3yJIbTaThl 00YUYCHHS KOHTpOJIS™ CpencTBa
KOMIIETEHIIUU
1 2 3 4
OIIK-2.
CrnocobeH KomMrnekTs
MPUMEHSTh TECTOB, 3aJIaHUS

ocHoBHble 3akoHBI| M /I-1omk-2 JleMOHCTpUpyeT 3HaHHE OCHOBHBIX 3aKOHOB
u METO/IbI | METO/IOB HCCIIEI0BaHUI €CTECTBEHHBIX HAYK IS
peeHus 3aaa4 npoeCCUOHANBHON AEATEIIEHOCTH.

UCCIEA0BAHUM
€CTECTBEHHBIX HAYK
JUTSL peleHHsT 3a/1a4
npohecCHOHATBHOMN
JeSITeIbHOCTH

3, 2-if ceM

AJI1 KOHTPOJIbHBIX

K, YO, T, P ,|pabor,

KOJUTOKBUYMOB.
Kowmmmrext
3K3aMCHAIIlMOHHBIX
BOTIPOCOB

N-20nk-2 Ucnions3yeT 3HaHNS OCHOBHBIX 3aKOHOB U
METOAOB HCCIEJOBAHNM €CTECTBEHHBIX HAYK VIS
pelieHus 3a1a4 Npo(hecCuOHaIbHON AeSTENbHOCTH.

K, 3, 2-i
ceM

YO, T, BJIP,

Komriek el
TECTOB, 3aJJaHUs
JUTSE KOHTPOJIBHBIX
pabor,
KOJUIOKBHYMOB.
Kommmrext
9K3aMEHAIlMOHHBIX
BOIIPOCOB

N-3onk-2 [IpumensieT 0OCHOBHBIE 3aKOHBI U METO/IBI
WCCIIeIOBAHUN €CTECTBEHHBIX HAYK IS PEIICHHS
3aj1a4 poh)eCCUOHATBHOMN JIEATEIBHOCTH.

KoMmiekTsl
TECTOB, 3aaHU
JUTSE KOHTPOJIBHBIX

YO,T, BJIP, |pa6or,
K, D, -it ceM |KOJIJIOKBUYMOB.

Kommnekr
JK3aMEHAITHOHHBIX
BOITPOCOB

* Vkaszvisaemcs ¢opma xoumpons. Hanpumep: YO — yemmuuwiii onpoc, K — xonnoxeuym, T — mecmuposganue,

P — pepepam, /] — 0oknao, K3 — keiic-3a0aua, D — sx3amen.

2. Tloka3aTeJm M KpUTepHMH OLEHUBAHMSA CHOPMHPOBAHHOCTH KOMIIETEHUMI Ha JaHHOM
Jramne uxX (POPpMUPOBAHUSHA

Kpurepuu onenuBanus*

TTokaszaren
" HEYJIOBJICTBOPUTENEHO | YIOBICTBOPUTENBHO | XOPOIIO | OTIMYHO
HE 3a4TCHO 3a4TE€HO
YpoBeHb 3HaHUH B N
YpoBeHs 3HaHUH B
. MuH#uMaIbEHO 00BeEME,
YpoBeHb 3HAHUI HUXKE o o0beme,
JOMYyCTUMBIH YPOBEHB | COOTBETCTBYIOIIEM
[TomuoTa MUHUMAITbHBIX o COOTBETCTBYIOIIEM
. . 3HAHW, JIOMYIIEHO nporpaMme
3HaHUW | TpebOBaHUi, UMeENH mporpamme
MHOT'O HeTpyObIX MOJITOTOBKH,
MECTO TpyOBIe OIIUOKHU MOJITOTOBKH, Oe3
omuodoK JOMYILIEHO HECKOJIBKO
OIIHUO0K
HerpyObIX ook




[Ipu pemenun
CTaHIApPTHBIX 33124 HE

[IponemoHCcTpHUpOBaHbI
OCHOBHBIEC YMEHHUS,
pEeLIeHBI THIIOBBIE

[TponeMoOHCTpUPOBaHEI

BCE OCHOBHBIC YMEHHH,

pelIeHBI Bce OCHOBHBIC
3aJjauu ¢ HeTPyObIMHU

[IponemoHCTpUpPOBaHBI
BCE€ OCHOBHBIE YMEHUS,
PpeIIEeHbI BcE OCHOBHBIE
3a/1a4¥ C OTJEJIbHBIMU

Hanwmaue | mpoaeMOHCTpHUPOBaHBI | 3a7a4d C HETPYOBIMHU
e | Hpon Thup A Py OIMOKaMH, HECYIIECTBEHHBIMHI
YMCHHIA OCHOBHBIC YMCHHS, oImmoKamu,
BEITIOJTHEHEI BCE HEJ0YEeTaMH,
HMMEJH MECTO TpyObIe BEITIOJTHEHBI BCE
3aJlaHusl B IIOJTHOM BBITIOJTHEHBI BCE
OIINOKHU 3aJlaHus, HO HE B
o0beMe, HO HEKOTOphIS |  3aJlaHusl B IIOJTHOM
MOJTHOM 00BEMe
¢ HeJOYETaMH o0beMe
ITpu pemenun HNwmeetcsa
N [IponemoHncTpupoBansl | [IpogeMmoHCTpUpPOBaHBI
Hanwuue |cTranmapTHBIX 3a7a49 HE | MUHUMAIbHBIA HA00p
0a30BbIe HABBIKY NIPY | HABBIKY MPH PEIICHUN
HABBIKOB | IPOJIEMOHCTPHUPOBAHEI | HABBIKOB ISl PEIICHUS
pEIICHNY CTaHJIAPTHBIX | HECTAHIAPTHBIX 3aj1a4
(Bmamenme | 0©a30BBIC HABBIKH, CTaHIAPTHBIX 3a/1a4 C
3a/1a4 ¢ HEKOTOPBIMH 0e3 omuooK 1
OIBITOM) | MMEJIH MECTO IpyObIe HEKOTOPBIMHU
HeJ0YeTaMu HEZ0YEeTOB
OITUOKHU HEJ0YeTaMU
CdopMHpOBaHHOCTD
KOMIIETeHIINN
H CdopmupoBaHHOCTD
COOTBETCTBYET ChopMUPOBAaHHOCTH KOMIICTCHIHH
Komnerennus B MUHUMAJBHBIM KOMIIETSHIIUHU B TIEJIOM HOMHOCTHIO
TIOJTHOM Mepe He TpeOOBAHHSIM. COOTBETCTBYET COOTBETCTRYET
XapakTepu chopmupoBaHa. Nwmeromxcs 3HaHuil, TpeOOBaHUSIM. T 660BaHI/I5}{]M
CTHKa HNmerommxcs 3HaHui, | yMEHHI, HaBbIKOB B | MIMeromuxcs 3HaHui, HMGII())HII/IXCH 3Ha}.11/11‘/'1
chopMupo | yYMEHUH, HABBIKOB  |IEJIOM JIOCTATOYHO US| YMEHWA, HABBIKOB U MCHUI. HABBIKOB H’
BaHHOCTH | HEIOCTATOYHO JIs pelIeHus MOTHBALWH B LeoM | ’ N
MOTHBAIIUY B TIOTHON
KOMIIETCHII pelieHus MIPAKTUYECKUX JIOCTATOYHO JJIst
Mepe JOCTAaTOYHO IS
)07 MIPAKTHIECKUAX (mpodeccHOHANBHBIX) |pemIeHNs CTaHAapTHBIX CLLICHNS CHOMKHLIX
(mpodeccroHanbHBIX) | 3ama4, HO TpeOyeTcs MPAKTHIECKUX p U——
3a7a4 JIOTIOJTHUTENbHAS (mpodeccroHaTBHBIX ) (n OgeCCHOHaHBHHX)
MIPaKTHKA 110 3aaq p sanas
OONBIIMHCTBY
MIPAKTHYECKUX 3a/1a4
YpoBeHb
chopMupo
BaHHOCTH Huskunii Huxe cpennero Cpennuit Bricokunii
KOMIIETEHII
0%

* [lpenooasamenv enpage usmenums Kpumepuu oyenusanus 6 coomeemcmeuu ¢ PIOC BO u
ocobennocmamu OIOIL

3. OneHo4YHbIE CpeACTBa

3.1. Texyuuii KOHTPOJIb OCYIIECTBIISIETCS MpenoaBareiaeM JUCIUIUIMHBI IPU IPOBEICHUU
3aHATHH B (popMe: TECTOB, pellieHUsI KOMIUIEKTOB 3a/1a4 (JOMaIIHUX 3aJaHUi ), KOHTPOJIBHBIX
paboT, KOHCIIEKTOB, J1a00PaTOPHBIX paboT, coOeceI0BaHUH, 3aKIIIOUUTEIbHBIX TECTOB.

Ouenounoe cpeacrso 1. Tecm — cucmema cmandoapmu3uposannvix 3a0anuil,
nO03601A10WAS AGMOMAMUZUPOCAMb RPOYEOYPY UMEPEHUS YPOBHA 3HAHUIL U YMEH U
odyuarouezocs.

Pasznen «Mexanuka u MoJsieKyJsipHas (pU3uKa»

Bxoonoti mecm (T3_1). IlpoBepka 0CTaTOUHBIX 3HAHUN MO IIKOJIBHOMY KypCy (DU3HKH.

7 tectoB (T3 _2-T3 8) mo Temam 2-7 MpakTUUECKUX 3aHITHI

3axmountenbHbd TecT (3T 1) mo Teme «MexaHukay.
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3akmountenbHblid TecT (3T 2) mo Teme «MonekymnsipHas GU3UKa U TEPMOTUHAMHKAY.
Pa3jnen «JyekTpoMarHeTuzm»
HToroBoe TeCTUpOBAHUE 110 PA3AEITy
Pa3nen «OnTuka, aToMHas u sepHast pu3uka»

11 tectoB (T3 1-T3 11) mo Temam NpakTUYECKUX 3aHITHI U 3aKJIFOUYUTEIBLHBIN TECT

Kputepuu onieHKu pe3yabTaToB TECTUPOBAHMUS:

3aumeno — MeHee 2 HENPaBUIBHBIX OTBETOB

He 3aumeno — 6onee 2 HenpaBUIbHBIX OTBETOB

OunenouHoe cpeactBo 2. Pewienue komniekmoa 3adau (Oomauinee 3a0anue) — cucmema
3a0anuil 0138 OUCMAHWUOHHO20 6bINOJIHEHU, NO360IAI0OWAA NPOGEPUND KAYUECH B0 YPOBHA
3HAHUIL U YMEHUIL 00y4aroue2ocs.

Pa3nesn «Mexannka u MoJieKyJIsIpHas (PU3UKa»

Homamrnee 3ananue 1 (3 1). Beimonnenne npoOHOTo TecTa B CETEBOM 00pa30BaTEIbLHOM MOIYJIE
(Moodle).

J3 2. Kunemaruka MaTepUagIbHOW TOUKH.

I3 3. Jlunamuka MatepuaibHON TOUKH.

3 4. 3akoH coxpaHEHMs B MEXaHUKE.

I3 5. Mexanuueckue KojebaHusl.

3 6. MKT uaeanbHOro raza ra3oBbl€ 3aKOHBI.

3 7. IlepBoe Hauano TepMOAMHAMHUKHU. TEMI0EMKOCTb.

I3 8. Bropoe Hayasio TepMouHaMUKHU. TepMOIUHAMUYECKUE IIUKITBI.
Pa3nesn «JaekTpoMarseTusm)

JlomaniHue 3a1aHus 10 TeMam:

J3 1. 3axon Kynona. Hanps»k€HHOCTB 3JIEKTPUYECKOTO MOJIS.

3 2. Pabora anekrpudeckoro mous. [lorennuan. [lone B AudIeKTprKax.
I3 3. OnexrpoemkocTh. KoHaeHcaTOPHI.

J3 4. ITocTOAHHBIN NEKTPUUECKUN TOK. 3aKOHBI IOCTOSHHOTO TOKA.
3 5. MarautHoe nosie. 3akoH buo-Casapa-Jlannaca.

3 6. CunoBoe AeiicTBHE MarHUTHOI'O MOJISL Ha 3apsiibl U TOKH.

A3 7. OnexTpoMarHuTHAsE UHAYKIIHS.

13 8. SIBneHue caMOMHAYKIMHU. DIEKTPOMArHUTHbIE KOJIeOaHuUs.

Pasznen «OnTuka, aToMHas U siiepHast (PU3MKA»
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JlomarnHue 3agaHus 10 TeMaM:
I3 1. UaTepdepenmus creta
A3 2. ludpakuus cBera
3 3. Ilonspuzanus ceera
3 4. KBaHTOBO-ONTHYECKUE SIBJICHUS
I3 5. DnemeHThI aTOMHON (HU3UKH

3 6. DnemMeHTsI aiepHOil GU3HKH

Ouenounoe cpeactso 3. Konmponvnuaa paboma — nabéop 3a0anuii 011 nPoGePKU yMEHU
npUMEHAmMb meopemuyecKue 3Hanus 0713 peuieHus 3a0ay no pazoeny OUCUUNIUHDL.

Pazgen «MexaHuKa ¥ MOJIEKYJ/JIsIpHAsA (PU3UKA»

KonTponbnas padora 1 (KP1). Mexanuxka.

Kontponsnas padora 2 (KP2). Tepmoannamuka u MOJIeKyJIsipHas (PU3UKA.
Pa3nes «aekTpoMaraeTusm»

KonTponbHas pabota no Teme « IJIEKTPUUECTBO U MATHETU3M
Paznen «Ontuka, aroMmHasi v siiepHasi pusuka

Konrponbnas padora 1 (KP1). BoanoBas ontrka

Ouenounoe cpeactBo 4. Koncnekm — cpeocmeo 011 npoeepKu 20mo8HOCMU K
npaKmuuecKum unu CeEMUHapCKuM 3aHAMUAM.

CopepxaHue MaTEpHUaJIOB, IPEICTABICHHBIX B KOHCIIEKTAaX, COOTBETCTBYET TEMaM
JIEKIMOHHBIX U PAKTHUECKUX 3aHATH. [IpoBepka ocyliecTBiIseTcs MpernoaaBaTeaeM Ha
PAaKTUYECKOM 3aHATHH.

OuenouHoe cpenctso S. /labopamopnas padoma — cpedcmeo 014 3aKpenieHun u
NPAKMUYECKO20 OCEOCHUA MAMEPUANA NO ONPEOEIEHHBIM MeMam OUCYUNTIUHDL.

Tpebosanus k ogpopmnenuro omuema no rabopamopnoti pabome npeocmasnenvi 8 POC.

Ounenounoe cpenctBo 6. Codecedosanue — cpedcmeo KOHMPOJIA YC6OCHUSA YUEOHO20
Mamepuana no meme 1a60pamopHoil padomsl u yMeHUil noyuams, 00padamsléams u
unmepnpemuposamp pesyivmamaul Ikcnepumenma. Ilpoeooumca unouguoyanIvHo ¢ Kax3covim
CIYOeHmOoM Ulu 8 MUHUZPYNNAX.

Bompocs! 1151 mOAroTOBKH K coOece10BaHUIO 10 JabopaTopHOil paboTe MpuBEIEHBI B
METOAMYECKHX YKa3aHUAX K JabopaTOpHBIM paboTaM. B olleHOYHOM cpesicTBe MpUBEACHBI
TpeOOBaHUS U PEKOMEHAAINH 110 0(OPMIICHHUIO OTYETa TI0 JTabopaTOpHOM padoTe.

JIaGopatopHbie pabOThI BBIMOIHAIOTCS 0 MHIUBUAYaIbHOMY rpaduky. JlabopaTopHble
paboTHI BHIMOJIHSIOTCS B IIApe, €CJIM B TPYIINE HEYETHOE KOJIMYECTBO CTYIEHTOB, TO IOIYCKAETCs
BBINOJIHEHHE Pa0OThI TPEMs CTYACHTaMH.
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Bce nmaboparopubie paboThl 00ecredeHbl METOANIECKUMHU YKa3aHUsIMU. Bee 3aganus K
71abopaTOpHBIM paboTaM MpEeACTaBICHbI B CETEBBIX 00pa3oBaTesbHbIX MOAYIIX (COM Tpebosanus
K ohopMmieHuro omyema no 1abopamopuou pabome.

Otuer JOMKEH colepKaTh

1. Howmep u Ha3Banue naboparopHoii padotel, PO cTyaeHTa, KOTOPHIA €€ BBIOIHUI, HOMEP
TPYIIIIBL

2. llenwm u 3amaun paboOTHI.
3. IIpubopsl n NpUHAIEKHOCTH.

4. (Cxema ycTaHOBKH (3KcriepuMeHTa). OCHOBHBIE Y3JIbl U DJIEMEHTHI 0003HAYAIOTCSI HOMEPAMH,
KOTOpBIE paciu(pOBbIBAIOTCA.

5. Pa6ouas popmyma(br). DopmyJibl, MO KOTOPHIM HEMTOCPEICTBEHHO MPOBOISITCS PACUETHI
BEJIMYMH, ONPEICIISIEMBIX B YIIPAXKHECHUAX JIa0opaTOpHOU paboThl. Bce 0003HaueHUsT GU3HUECKUX
BEJIMYHH, BXOSIIUX B paboure (HOpMyJIbl, TOJKHBI ObITh pacii(poBaHbl HUXKE.

6. Wnes metoma. B HECKOIBKUX MPEIOKEHHUSIX PACKPBIBACTCS CYTh (PU3NIECKUX SBICHUHA U
IIPOLIECCOB, JIEKAIIUX B OCHOBE IIPOBOJUMOIO HKCIIEPUMEHTA.

7. Tabnuua(el), B KOTOPBIE 3aHOCITCS SKCIIEPUMEHTANIbHBIE U pacueTHbIe AJaHHbIe. CTYIeHT
3apaHee JIOJDKEH MPOIyMaTh CTPYKTYPY TaOIUIIbI, UCXO/sI U3 TOTO, CKOJIBKO OIBITOB HEOOXOIUMO
MIPOBECTH, KaKKe€ BEIHMUYMHBI HEOOXOIMMO OMPENIENUTh U paccuuTath. [Ipu opopminenun tabnuil B
MIAIKe JIOJDKHBI OBITh YKa3aHbl 0003HAYCHUS BEJIMUUH M 4epe3 3aIATYI0, SAMHHUIIB U3MEPEHHUS.
PexomMenayercs Bcerja oCcTaBiIsTh HECKOIBKO KOJIOHOK, KOTOPbIE MOTYT MPUTOUTHCS IS
pacyeToB MOrPELTHOCTH.

8. Pacuersl. [IpuBOIATCS OCHOBHBIC pacueThl 3HAYCHUH OIPEIEISIEMBIX B pa00TE BEJIMUUH U HX
MOTPEIIHOCTEH.

9. TloctpoeHbl HEOOXOIUMBIE TSI aHAJIN3A PE3YIIBTATOB dKCIIepuMenTa rpaduxu. [Tpu
HNOCTPOCHUHU TpadyKa y KaKJOU OCH JTOJKHBI ObITh NOANMCAaHbl 0003HAYEHHSI BETUUUH U €AUHULIBI
U3MEpEeHUs; MaclTad JoJKeH ObITh BHIOpAH pallMOHAIbHO; HA IpaduKe TOJKHBI OBITH YETKO
BUJIHBI SKCIIEPUMEHTAIbHBIE TOUKHU; HE IOIIyCKAETCA COEINHEHUE TOYEK JIOMAaHON KPUBOIA,
COEIMHSIONIEHN 3TH TOYKHU; TPU HEOOXOIMMOCTH Ha TpaduKe MPOBOAUTCS alllIPOKCUMHUPYIOILAs
KpHBasl.

10. BeiBogsl. KpaTko u3nararoTcsi OCHOBHBIE Pe3yIbTaThl SIKCIIEPUMEHTA UCXO/IS U3 €To Iieneid,
poBOAMTCS UX aHanu3. Eciou B pabote onpexaensercs HeKoTopasi pu3ndeckasi IOCTOSIHHASL, TO
HE00X0/IMMO yKa3aTh 3HaYeHUE, ONPEACTICHHOE SKCIIEPUMEHTAIBHO (BKIJIIOYast MOTPELIHOCTh), U
IIPOBECTHU €€ CPaBHEHUE ¢ TabaMuHON BennunHoi. Eciu uccnenyercs kakas-1n00 3aBUCUMOCTb, TO
YKa3bIBAETCS XapaKTep 3TON 3aBUCUMOCTH, BBISBICHHBIH B SKCIIEpUMEHTE (JIMHEHHas,
HKCIIOHEHIIMAJIbHAs U T.J.), U IPOBOJUTCS] CPAaBHEHUE C TEOPETUUECKON 3aBUCUMOCTBI0. Eciu
IPOBEPSETCS CIIPABEIMBOCTh HEKOTOPOTO (PU3MUECKOTO 3aKOHA, TO TaKkKe HE00X0AUMO MPOBEPUTH
corjiacue SKCIEepUMEHTAIbHBIX JaHHBIX C TEOPETUYECKON PopMyIIOii.

OxoHYaTeIbHBIN PE3YIbTAT JOJIKCH OBITE 3aIIMCaH B COOTBETCTBHUH C IMPUHATBIMU IIPpaBUIIaAMU,
00s13aTeNnbHA OICHKA NOTPCHIHOCTU MOJYUCHHOT'O PE3YyJIbTaTa U CO6.HIO,[[€HI/IC IpaBHJI OKPYTIICHUA
3HAYCHHI OIpEACIACMBIX B OKCIICPUMCEHTE BCJIMUUH U UX l'IOFpGIHHOCT@fI.

Ipumep 3a0anus ons nabopamoproii pabomwl «OnpedeneHue ONUHbL C8eMOBOU BOJIHLL C
nomouvio bunpuzmvl Dpenensy
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Cobepure cxemMy COTJIACHO PUCYHKY.

2. Ha Oymare OoTMeThTE MOJOXEHHUS Ja3epHbIX mareH. Cmemas Oymary, caenaiite HECKOJIbKO
3apucoBoK. CHsB Oymary, u3MepbTe Bce paccTOsHUS | MexXIy maTHaMH.

3.

OunpusMsl: 9 =

N3mepbre paccrosiHue L oT OMmpu3MbBl A0 3KpaHa W HaWIUTe MPETOMIISIONIUN yroi
I

2L(n-1)

Berruucienus npoBeauTe i BeeX 3HaueHuit | u onenute norperrHocts. [lokaszarens
MIpEeJIOMJIEHUS cTeKs1a Ounmpu3mbl N = 1.51.

Kpumepuu oyenueanus pesynomamos 3awumuol 1a60pamopusvix pabom

CooTBeTCTBHE MOATOTOBKY JIAOOPATOPHOTO KYypHAIAa yCTAHOBICHHBIM TPEOOBAHUSIM.
CrenieHb TOTOBHOCTH K BBINOJIHAEMOW paboTe: 3HaHUE LeNU M 3afad paboThbl, Mopsaka
BBIIIOJIHGHUSI ~ YOP@XHEHUH M CXEMbl  YCTAHOBKHM, Ha3HAuYeHUs MNpHOOpOB U
IIPUHAJICKHOCTEH.

3HaHue oCHOB Teopuu. IloHnManue unen MeToa NpoOBEACHUS U3MEPEHU.

ITonnmanue 001acT NPUMEHEHUS HCIIOIB30BaHHbIX B pa0b0OTe 3aKOHOB (PU3MKH.

Bnanenue cpencrBamMu monydeHus U oOpaboTKM MHGpOpMAalMM, YMEHHE CTPOUTh U
MHTEPIPETHPOBATh TPapUKH, PACCUUTHIBATh IMOTPEIIHOCTh, AHAIM3UPOBATH IOJTYYECHHBIC
pE3yJIbTAThl U AEJIaTh BBIBOJBI.

CpOK BBINOJHEHUS U 3alUThI 1a00paTOpPHOI paboTHI.

Ouenounoe cpencrso 6. Cooecedosanue

CO6CC€I[OB3HI/IC — 9TO CPCACTBO KOHTPOJIA, OPTaHU30BAHHOC KaK CIICIIHAJIbHAs 6606,[[21

npernoiaBaTess ¢ 00yJaroMMcsl Ha TEMBI, CBSI3aHHbIE ¢ M3y4aeMOl TUCIMIIMHOMN, U
paccUMTaHHOE Ha BBISICHEHUE 00beMa 3HaHUI 00YJaloIIerocs Mo ONpeeIeHHOMY pa3Jiely, TEME,
npo0iieMe u T.II.

B nanHOM quctumniIHe UCTIONB3YETCS KaK CPEACTBO KOHTPOJIST YCBOCHHS Y4EOHOTO

MarepHaia 1o Teme JabopaTopHoi paboThl M1 YMEHUH MOIy4aTh, 00pabaThiBaTh U
MHTEPIPETUPOBATH PE3yNIbTaThl KciepuMeHTa. [IpoBOANTCS HHAUBUAYATBHO C KaXIbIM
CTYJEHTOM WJIM B MUHUTpYyIax.

[Ipumepsl BOIIPOCOB /17151 HOJATOTOBKU K cOOECe0BAHMUIO 110 JIabopaTOpHOU padore:

«I/I3yquHe 3aKOHOB MEXaHUYCCKHUX KOJICOaHull ¢ IMOMOIIBIO MasiTHUKA 11oss»:

Kaxkue xonebanust Ha3pIBaIOTCSI COOCTBEHHBIMH (CBOOOHBIMMU)?
3anummTe 3aKOH JUHAMUKH 3aTyXaromux kojaebanuit. [Ipoananusupyiite ero peuieHue.
B uem 3akmrouaercst pusndeckuii cMbICT KO3 PUIIUEHTA 3aTyXaHus?

Bompocs! 115t TOArOTOBKM K coOece10BaHUIO 10 J1a00paTOpHBIM paboTaM MpUBEIEHBI B

METOAMYECKHX YKa3aHUAX K TabopaTOpHBIM paboTaM. Kpumepuu oyenusanus pe3yivmamos
cobecedosanus (3auumsl 1a00pamMopHbIX pabom)

CooTBeTcTBHE MOATOTOBKH JIAOOPATOPHOTO ’KYpPHAIAa yCTAaHOBICHHBIM TPEOOBAHUSIM.
CreneHb TOTOBHOCTH K BBINOJIHAEMOW paboTe: 3HaHUE LEeNU M 3a7ad paboThl, Mopsaka
BBIMIOJTHEHUS] ~ YNPaXKHEHUH W CXEMbl YCTAHOBKM, Ha3Ha4deHHs INpPUOOPOB U
[IPUHAJIEKHOCTEN.

3HaHue OCHOB Teopuu. IloHnManue uien MeToa NPOBEAECHNS N3MEPEHUI.

[Tonnmanue o01acT MPUMEHEHUS HCIIOIB30BaHHBIX B pa0b0OTe 3aKOHOB (PU3HKH.
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e BiageHue cpeacTBaMH IMOMy4YeHHss ¥ 00paOOTKM HWHPOpPMALUU, yMEHUE CTPOHUTH H
UHTEPIPETHPOBATh TpapUKH, PaCCUUTHIBATh IMOTPEUIHOCTb, AHAIW3UPOBATH IOJTYUYECHHBIC
PE3YJIBTAThI U J1EJIaTh BBIBOJIBL.

e CpOK BBINIOJHEHUS U 3AIIUTHI Ja00PaTOPHOIT pabOTHI.

3.2. IIpoMexxyTO4YHAs aTTECTAIMsI TPOBOJUTCS B BUJIE 3aU€Ta U/WIIN IK3aMEHA.

3ader — 3TO CPEICTBO KOHTPOJISI, OPraHU30BAaHHOE KaK MMChbMEHHBIM OTBET HA 33/IaHHBIE BOIIPOCHI
W/WiM crienuanbHas Oecesia mpenoaaBaress ¢ 00y4yarouMcs Ha TEMbI, CBS3aHHbBIE C U3y4aeMoO
JUCITUTUIMHON, U PACCYMTAHHOE HA BBISICHEHHE 00beMa 3HaHUH 00yYaroIIerocs Mo OnpeeICHHOMY
paszeiny, TeMe.

BOl'[pOCLI AJIA MOATOTOBKH 110 pa3aery «Mexa}mlca, MOJICKYJISIpDHasA (]msmca»

1. CnocoObl omnucaHusi JBUKEHUS MaTEpPUAIbHOM TOYKU: BEKTOPHBIM, €CTECTBEHHBIM U
KOOpJIMHATHBIM. OKBHUBAJEHTHOCTh PpA3JIMUYHBIX CHOCOOOB omucaHus JBUWKeHusA. [lyTb u
TpaekTopus. [loHATHS cpeaHell U MTHOBEHHOW CKOPOCTH U ycKopeHHs. CKOpOCTb IMPOXOKIACHUS
nytu. Ilouck rpaduka ABMXKEHMST 1O €ro XapakTepucTukam (ciiyyail  OJIHOMEPHOIo
PaBHOIIEPEMEHHOTO JIBUKEHUS).

2. JIBukeHne MaTepuallbHOM TOUYKHM IO OKPY>KHOCTH M €r0 KUHEMaTHYECKUE XapaKTePUCTUKU:
BEKTOP 3JIEMEHTAPHOTO YIJIOBOTO MIEPEMEILIEHUS, YIIIOBask CKOPOCTh U yCKOpeHHe. CBsI3b TMHENHBIX
1 YIJIOBBIX KHHEMAaTHYECKUX XapaKTEPUCTHK.

3. Omnmcanue KPUBOJIMHEHHOTO JIBUKCHUS MAaTEPUATBHON TOYKHU: MMOHATHE Painyca KPUBU3HEI
TPAaCKTOPUHM, HOPMAJIBHOIO U TaHICHUMANbHOrO HampasieHuil. I[lonHoe, HopMmanbHOE U
TaHTEHIMAJIbHOE YCKOPEHHS U MX (U3NIECKUN CMBICIT.

4. Ponb BbIOOpa CHCTEMBI OTCUYETa B JUHAMUKE. 3aKOH MHEpIMHU (TepBbld 3akoH HbroToHA).
NuepuumanbHble cucteMsl oTcuera. [IpuHuun oTHOCHTENbHOCTH [ anuies.

5. Omnucanue IBMXXKEHUS HECBOOOJHBIX YAaCTHUI] B MHEPLHUAIBHBIX cUCTeMax oTcyera. [ToHATHs
cuiibl 1 maccel. Bropoin 3akoH Herotona. Ilpomeaypa m3amepeHus Macchl, CBOMCTBA MAacChl.
[TonsaTne uMmmynbca MaTepuadbHOW TO4YKU. BTopoit 3akoH HbroToHa B uMMynbCcHOM (opme.
O6nacTh NPUMEHUMOCTH BTOPOTo 3akoHa HpioToHA.

6. [eiictBue u mnportuBoaeiicTBue, Tpetuil 3akoH HeroroHa. Ilpumepbl ero mnposiBIEHUS.
O6uacTh IPUMEHUMOCTH TPEThEro 3aKoHa HpioToHa.

7. TlonsTHe HeMHepUMaIbHON cucTeMbl oTcueta. Cuibl MHEpPUMU M UX cBoicTBa. [IpuumHbI
BO3HUKHOBEHHSI CHJI UHEPLIMH.

8. Mmmynbc cuctembl. 3aKOH HM3MEHEHHUs MMITyJIbCa. 3aKOH COXpPaHEHUs MMIIyJbca U
OTJIEIIBHBIX €r0 KOMIOHEHT. MIMIyJIbC KaK yHUBEPCAIbHASI XapaKTEPUCTUKA COCTOSIHUS CUCTEMBI.

9. Paborta cui. MomHocte. KoHcepBaTuBHBIE U HEKOHCEpBAaTUBHBbIE CHJIBL. JlMcCUMAaTUBHBIE
cunbl. Pacuer paboThl B OJHOPOJHOM IOJI€ CWIIBI TsbKecTH. Pacuer pa®oThl cuil ynpyroctu u
paboThI B MOJI€ LIEHTPATbHBIX CHJI.

10. Kunerndeckasi 2Heprusi MaTepHaIbHONH TOYKH M TBEPAOro Tena. Teopema 00 M3MEHEHHH
KMHETUYECKOU DHEPIUH.

11. IlorenuuanbHas 3Heprust cuctembl Tel. [IpuunHBI M3MEHEHMs] MOTEHLUATbHONW SHEPTHUU.
CBolicTBa NOTEHIMANBHOM 3HEPIUH. CBSI3b CHIIBI M TOTEHIIMATILHOW YHEPTUH.

12. TlomHast MeXaHWYeCKas DHEPTUs CHCTEMBl. 3aKOHBI W3MEHEHHS W COXPaHEHHS IOJIHOU
MeXaHUuecKoi sHepruu. [ToHsTHE NOTEHIMAIBHOM MBI ¥ TOTEHIIMAIBHOTO Oapbepa.

13.[lonsiTHe MOMEHTa CHJIBI OTHOCHTEIBHO 3aKpeIUIEHHOW TOYKH. Pacyer MoMeHTa CHI
OTHOCHUTEJIBHO 3aKpeIuIeHHON ocu. MomeHnT unepuuu. Teopema Llteiinepa.

14. Kunernueckass sHeprus Bpamawomierocs tena. Kunernueckas sHEprusi TBEpIOro Teda,
COBEpLIAOIIETO MI0cKoe ABMkeHue. Teopema Kénura.

15. OcHOBHOHM 3aKOH JWHAMUKH BpaIlIaTEIHHOTO JABWKEHHUS TBEPJIOTO Tela. YCJIOBHUE
paBHOBECHs TBEPJOTO TeA.
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16. MoMeHT uMITysbCa MaTepHaIbHOM TOYKHM M TBEPAOro Teiaa. MOMEHT MMITyJbCa TBEPIOrO
TeJIa OTHOCUTEIBHO 3aKPEIUICHHOW OCH. YpaBHEHHE MOMEHTOB. 3aKOHBI H3MEHEHUS U COXPaHECHHS
MOMEHTA UMITYJIbCA.

17. Tapmonundeckue koneOanus. JIMHEHHBI OCHMIUIATOP. 3aKOH TapMOHUYECKUX KOJCOAHWMIA.
[TapameTpsl rapMOHMUYECKUX KOJEOaHUMH W MX (U3NYECKUH CMBICH. YCIIOBHE T'apMOHHYHOCTH
Kosiebanuii. Pacyer cOOCTBEHHOM YacTOTHI 3THX OCHIILISTOPOB.

18. 3aryxanue kosieOaHMM TIpH HadWM4uM Bs3koro TpeHus. Koaddumument 3aryxanus,
JorapupMHUECKUI TEKPEMEHT 3aTyXaHus, JOOpOTHOCTh. Cily4an Manoro u OOJIBIIOr0 TPEHHUS.

19. BeinykieHHBIC KOJICOaHUS TIOA JACHCTBHEM TapMOHHYECKOW cuibl. llepexomnslii u
YCTaHOBMBILHUICS pEeXUMBl. Pe30HaHC aMIUIUTYAbl. AMIUIMTYIHO-YaCTOTHBIE pPE30HAHCHBIC
XapaKTepUCTUKH, MX 3aBUCUMOCTb OT Kodd¢uuueHra 3aryxaHus. Dusnueckuii cmbici
JOOPOTHOCTH.

20.Iloctynarel crneuuanbHOM Teopun OTHOcuTesnbHOCTU. [IpeoOpazoBanusa JlopeHua.
Kunemarnyeckue 3¢ppexTsl criennanbHOi TEOPUH OTHOCUTEIBHOCTH: YPQPEKT COKpaleHus ITUHBI,
a3 dexT 3amesIeHuss BpeMEHH.

21. Knaccuueckass M peNSTHBUCTCKAs KapTUHBI MHpa. [loHATHE peNnITUBUCTCKOW 3HEPTUH.
COOTHOILIEHHE MEKYy MACCOU U SHEPTUEH.

22. MakpoCUCTEMBI: TPUMEpPBI, OCOOEHHOCTH, COCTOSIHUSI MAaKpOCHUCTEM H  CIOCOOBI
uccienoBaHus MakpocucreM. CpelHUE BEIMYMHBI [0 BPEMEHH, IO aHCAMOJI0, 3proJuyeckas
TUIoTe3a.

23. YpaBHEHHE COCTOSIHMS MJeallbHOro raza — ypaBHeHue MenzeneeBa-Knaneiipona. Cmech
WJIealIbHBIX Ta30B, 3aKOH JlanbToHa. M301mponecchl.

24. OCHOBHbIE YpAaBHEHMsI MOJEKYJISPHO-KMHETUYECKON TEOopHM HIealbHOro ras3a. BriBoa
ypaBHeHHst Kiay3uyca 1 OCHOBHOTO ypaBHEHHs MOJICKYJISIPHO-KHHETHUYECKON TEOPUHU HIEATbHOTO
rasa.

25. TemnepaTypa - Mepa KMHETHUECKOW SHepruu Mojiekys. CpenHssi KMHETHYeCKas SHEepPrHs
Monekya. CpenHsisi KBaJpaTU4Has CKOpOCcTh Mosekynd. CtemneHu cBoOonbl. 3akoH bonbimana o
paBHOpAacHpeIeIeHUH MOJIEKYJI 110 CTENEHSIM CBOOOIbI JBUKEHUSI MOJIEKYJI.

26. PacnpeneneHue MoJIEKyJ rasza Io CKOpOCTSIM — pacrpeneneHue Makcsemia. [lnoTHocTs
BEPOATHOCTH. XapaKTepHbIE CKOPOCTU paclpe/esieHus. 3aBUCUMOCTh pacipeenenus Makcsesia
OT TeMIIepaTyphl pOja BEIIECTRA.

27. VneanpHBIN Ta3 B CUIOBOM MoJie. Mi3MeHeHne JaBiieHUs ra3a ¢ BEICOTOW. bapomerpudeckas
dopmyna. PacnpeneneHune MoONEKyl IO MOTEHIHMAIbHBIM SHEPrUsiM B CHJIOBOM TMOJlEe —
pacnpenenenre bonpumana.

28. SBnenue nuddysum B razax. YpasHenue duka. 3aBucuMOCTh ko3¢ puimenta quddy3un
0T (PM3NYECKOH MPUPOJIBI U TTAPAMETPOB COCTOSIHUS MICATBHOTO Ta3a.

29. MonexkynspHblii MeXaHM3M BHYTPEHHEro TpeHMs B ra3ax. YpaBHeHue HbroToHa.
3aBUCUMOCTh KO3 PUIIMEHTA BA3KOCTH OT pO/ia ra3a U apamMeTpoB COCTOSIHUS UICaJIbHOTO Ta3a.

30. BHyTpeHHsT »SHeprus TEPMOJMHAMHYECKOW CHUCTEMbl Kak (YyHKIUS COCTOSHUS.
BuyTpeHHsist 3Heprusi HAEalbHOTO Tra3a. OKBUBAJICHTHOCTh TEIUIOTBI M paboTbl. | 3akoH
TEPMOJIMHAMHKH, €r0 CBSI3b C 3aKOHOM COXpaHEHMs U NpeBpalleHus 3Hepruu. Beunslil neurarens
NepBOro poja.

31. DnemeHntapHas paboTa, coBepllaeMas ra3oM IpH HU3MeHeHHH oObeMma. ['paduueckoe
npeJcTaBlIeHue paboThl. 3aBUCHUMOCTh pabOThl OT BHUAA IHpolecca. BpruncieHne paboThl
U/IeaIbHOTO ra3a MpHu U30Ipolieccax.

32. Kmaccuueckasi Teopusi TEIUIOEMKOCTH HWJCaJbHOTO Ta3a. YAeldbHas W MOJsIpHas
TEIIOEMKOCTH, CBSA3b MEXAy HUMH. MOJSIpHBIE TEIMJIOEMKOCTH IPH IMOCTOSHHOM JaBICHUM U
00beMe U UX B3aMOCBSI3b, popMyia Maiiepa.

33. Ilpumenenue | Hauanma TEepMOJMHAMMKHM K pa3IMYHBIM IpoleccaMm (TepMOJUHAMMKA
H30IPOIIECCOB).

34. OGparumble U HeoOpaTUMBbIe TEPMOAMHAMHUYECKUE Mporecchl. HeoOpaTtuMocTh peanbHbIX
MIPOLIECCOB.
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35. Ilpsmpie 1tmkmbl. TeroBble MamuHbL. KoadduimeHT mone3HOro ASHCTBUSA TEIUIOBBIX
maruH. I 3akoH TepMoarHaMuku B popmyinupoBke ToMcona. Beunslii iBurarens BTOpoOro posa.

36. Huxn Kapno. Pacuer KIIJ[ macanbHON TEIIOBOW MAalIWHBI, PaOOTAMOIMICH IO MPSIMOMY
obparumomy nukiry Kapuao. Teopembr Kapro. Crioco6s! ossiternst KI1[ TermioBeIx MamimH.

37. OOpaTHbie IUKIBI. XOJOAWJIbHBIE MalIuHBIL. XOMOAWIbHBIA Kod(dunuent. Il 3akon
TepMOIUHAMUKHU B (hopMynupoBke Kiaysuyca.

38. IlpuBeneHHOE KOJIWYECTBO TEILIOTHL. [IpuBeeHHOE KOJIMYECTBO TEIUIOTHI B OOPAaTUMBIX U
HEeOoOpaTUMBIX Mpoleccax — HepaBeHCTBO Kiay3uyca.

39. DHTpomuUs TePMOJIMHAMUYECKUX CUCTEM KakK (PyHKIHs cOCTOsIHUS. M3MeHeHue sHTpOonuu B
3aMKHYTBIX CHCTEMax NP OOpPAaTUMBIX U HEOOPATUMBIX MpoIleccax. 3aKOH BO3PACTAHUS YHTPOTIHH.
[Ipumepsl, MOATBEpXkKAAIOIINE 3aKOH BO3pacTaHUs »JHTponuu. l3MeHeHue »>HTponmuu JJs
UJIeabHOTO rasa.

BOl'[pOCLI AJIA MOATOTOBKHU K 3a4€TYy IO pasaeay ((3.]'[eKTp0Mal"HeTI/I3M»

1. DnexTpuueckuit 3apsi u ero cBoiicTBa. 3akoH Kynona. HanpsokeHHOCTD 37IEKTPOCTATHIECKOTO
noJisi. [IpuHIMN cynepno3uiuy cuil U mojieid. Pacuer moseit ¢ ucrnonbp30BaHuEeM MIPUHITUTIA
CYTIEPIIO3UIIHH.

2. I'paduyeckoe onucanue 3MeKTpuyeckoro mnosis. [loTok BeKTopa HaNpsyKEHHOCTH
anekTpuyeckoro mois. Teopema ["aycca B unTerpanbHoit popme (popmMyIupoBKa).

3. Pacuer nosiell ¢ ucronb3oBaHueM TeopeMsl ['aycca (1ose paBHOMEPHO 3apsyKEHHON IIII0CKOCTH,
mapa, cepbl, HUTH).

4. IloreHuManbHbIN XapakTep 3eKTpocTatnueckoro nojs. Ilorennuan. [lotenuuanbHas sHeprus
B3aUMO/JICHCTBUS 3apsJI0B.

5. [lorennman. Hopmuposka noteniuana. Pacuer norenimana. CBs3b HAPsHKEHHOCTH U
MOTEHIIKaNA.

6. DNeKTpUYECKUi AUTOINb. DIEKTPUUECKOE MoJe TUMoid. JIUMonb B 3JeKTPUUYECKOM I0JIE.
7. JUdJEeKTPUKHU B dJeKTpudYeckoM noie. [lonspuzanus qudnekTpukoB. MexaHu3Mbl MOJSpU3 AU,

8. Bextop nmonsgpuzanuu AudaeKTpuKka. BeKTop 35eKTpruuecKkoro cMemenus (31eKTpuIecKon
UHAYKIUH). J{usnekTpudyeckas BOCIPUMMYUBOCTD M JUAJIEKTPUUECKas IPOHUIIAEMOCTh BEILIECTBA.
DNEeKTpUUECKOe M0JIe B OAHOPOJHOM qudJieKTpuKke. OObeMHas MIIOTHOCTh SHEPTUU
IIEKTPUYECKOTO IOJIS B JUIIEKTPHUKE.

9. YcioBust paBHOBECHE 3aps10B B IPOBOAHUKE. 3apsKEHHBIN MPoBOJHUK. [I[poBOIHUK BO
BHEIIHEM JJIEKTPUUECKOM MoJie. [1osie BHyTpH M y IOBEPXHOCTH IPOBOJHUKA. DIEKTPOCTaTHUECKAs
3amuTa. 3a3eMIeHHe.

10. EMKOCTBH TPOBOJIHUKOB M KOHACHCATOPOB. DHEPTHsI 3apsKEHHOTO KoHAeHcaTopa. O0beMHas
MJIOTHOCTh SHEPTUH JEKTPOCTATHUECKOTO MOJIS.

11. Cuna u IIOTHOCTD TOKA. Y CIIOBHUS CyHICCTBOBAaHU TOKA. CTOpOHHI/Ie CHUIJIBI. 3,[[0. HaHpiI)KCHI/IC
" pa3HOCTh MOTCHIIUAJIOB.

12. 3axon Oma a1 y4acTKa I1eNy B MHTerpasibHON U AuddepenimansHoi popmax. 3akon Oma st
nonHoM nenu. PazBerBnennsie nenu. [Ipasuna Kupxroda.

12. PaGota u MontHOCTH TOKa. 3akoH JIkoys-JIeHma.
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13. OcHOBHBIE TOJIOKEHHS KJIACCUIECKON TEOPUH DIIEKTPOIPOBOTHOCTH MeTaLIoB (Teopus [pyne-
Jlopenna), ycinoBus €€ IPUMEHUMOCTH U IPOTUBOPEUUS C IKCIIEPUMEHTAIBHBIMU PE3YJIbTaTaMHU.

14. DnexTpruuecKuid TOK B )KUIKOCTSIX U ra3ax. JEKTPUUECKUM TOK B MOJTYNPOBOJIHUKAX. P-N -
nepexol. BonbramnepHas xapakrepuctuka p-n - nepexona. Bempsmisgrone cBoicTsa p-n -
nepexoja.

15. MarauTHOE B3aUMOJICHCTBUE MTOCTOSIHHBIX TOKOB. 3aKOH AMIiiepa. BekTop MarHuTHOM
uHayKuud. CUII0BOE I€MCTBUE MAarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM U ABUXKYILIUNUCS 3apsil.
3akoH buo-Casapa-Jlanaca. MarHuTHOE 1oJie Ha OCH KOJIbI]a ¢ TOKOM. MarHUTHBI MOMEHT
TOKOBOT'O KOJIblIa. MarHUTHOE 10JI€ OTPE3Ka C TOKOM.

16. Teopema o uupkyssiuuu Bektopa H (3akoH 1osaHOro TOKa).

17. Hamaranuenue Beniecta. Bektop HamaramyeHHoctd. HanpsikeHHOCTh MArHUTHOTO TTOJIS.
MarnuTHas nponunaemMocts. Knaccudukanus MarueTukoB. MarHUTHBIE CBOWCTBA aTOMOB.
['mpoMarHuTHOE OTHOIICHHE JIJIsl OPOUTAITBHOTO JIEKTpoHA. JlnamarHuTHbIN 2P DEKT.

18. JIBUKeHME 3apsKEHHBIX YaCcTHUI B 3JIEKTPUYECKUX U MAarHUTHBIX NOJSIX. [IBrkeHue B
KoMOnHUpoBaHHBIX NoJsiX. Cuina Jlopenna. D¢ dext Xomna u ero npumenenue. Metoabt
OIpeieNIeHus YJeIbHOrO 3apsi/ia YaCTULIbI.

19 SBnenue snekrpoMarHuTHOM UHAYKIMH. OnbiTel M. @apanes. [Ipasuiio Jlenua. 3akon
ANEKTPOMArHUTHON UHIYKIIHH.

20. DyeKTpoMarHuTHasi MHAYKIHUS [IPU OTHOCUTEIbHOM IEPEMEILICHUH IPOBOJAHHUKA U TOJIA.
[Ipupona 3¢ UHAYKUIHH.

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

22. Camounnaykius. MTHAyKTUBHOCTH MPOBOJHUKA. DKCTPATOKH 3aMbIKaHUS U Pa3MbIKaHUS LIETICH.

23. Ilpoteccsl mpeoOpa3oBaHus YHEPTUHU B KoJebaTenbHOM KOHTYype. COOCTBEHHBIE
(He3aTyxarolue 1 3aTyxarolue) kojaebanus. BeiHyx)aeHHble konebanus. KBazucrtarmonapHbie
MNEPEMCHHBIC TOKH.

24. PaboTa ¥ MOIIHOCTb MIEPEMEHHOT0 TOKa. D¢ (EKTUBHbIE 3HAUCHUS TOKA U HAIIPSIKEHHUSL.

25. Ilonoxenus Teopur MakcBesuia Jijist 3JIEKTPOMAarHUTHOTO ToJIs. Y paBHeHUsI MakcBeria st
AIIEKTPOMArHUTHOTO TOJIS, UX (PU3UUECKHI CMBICIT.

DK3aMeH — 3TO CPEACTBO KOHTPOJIS, OPraHM30BaHHOE KaK CIeNuaibHas Oece1a mpenoaBaTess ¢
00y4JaromnMcsl Ha TEMBbI, CBSI3aHHBIE C M3y4aeMOU TUCIUIUIMHOM, U PACCYMTAHHOE Ha BBISICHEHUE
00beMa 3HaHUN 00yYarOIIETOCs M0 ONPECICHHOMY Pa3eiy, TEME.

BOl'lpOCbI AJIA MOATOTOBKH ITO pasaejay «OHTI/IKa, aTOMHAaA siiecpHass 1 (])n3mca»

1. Unurepdepenuus BonH. UHTEpdepeHInOHHOE M0Ie OT ABYX TOYEUHBIX MUCTOUYHUKOB. CrocoObI
HaOJro1eHus HHTEp(EepeHLInn.

2. OCHOBHOE ypaBHEHHE WHTEpPQEpEHIMH, POJIb KOTEPEHTHOCTH. BpemeHHas (NpoaosbHAs) |

IpOCTpaHCTBEHHas (MONepeYHast) KOrepEeHTHOCTb.

WnTepdepenius B TOHKUX MieHKax. HTepdepomeTp MaiikenbcoHa.

Hudpakuus. [punuun INoirenca-@penens. Meron 300 @penens. Judpakuus Ppenens Ha

MPOCTEUIIINX Mperpaaax.

5. Hudpaxius Opaynrodepa. Audpakius Ha METH.

»w
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HudpaknuonHas pemieTka Kak CHEKTpalbHbI mpubop. Pazpemraromas cmocoOHOCTH
mudpakunonHoit pemerku. Judpaxmus bparra.

[TonsiTue o rojmorpagu4eckoM METO/AE TMOJYYEHHS U BOCCTAHOBJICHUS H300pa)KCHUIA.
I'onorpammel Jlelita-YnaTauekca, JleHUCIOKA.

[Honspuszanusa. dopma U CcTeneHb MNOMAPU3ALMM MOHOXpOMATHYECKUX BOJH. I[lomyuenue wu
aQHAJIN3 JIMHEHHO-TIOJIIPU30BAaHHOIO CBETA.

OtpaxeHHe W MpPEJIOMIICHHE CBETa Ha TIpaHULE pasjena JBYX AUIEKTPUKOB. PoOpMyIibl
O®penens. 3akoH bprocrepa.

[TonHOE OTpakeHHE U ero NPUMEHEHHE B TEXHUKE. BOJTHOBOBI U CBETOBO/BI.

Jluneitnoe aBynyuenpenomieHue. [IpoxoxaeHne cBera uepes TMHEHHbBIE (a30BbIe TUIACTUHKH.
[Tormomenne u aucnepcus BojiH. Da3zoBas M TpynmoBas CKOPOCTb BOJIHBL. HopmanbHas u
AQHOMAJIbHAs AUCIIEPCHSL.

Henuneiinbie mpoueccel B ontuke. HenmnHeitHo-ontuueckue 3(@exTrr: camodokycHpoBKa
CBETa, FeHEePaLUs FapMOHHUK.

N3nyyenne Harpersix Ten. CHEKTpalbHbIE XapaKTEPUCTHUKU TEIUIOBOTO M3IY4YEHUSA. 3aKOHBI
Kupxroga, Credpana-bonsimana u Buna.

Ab6comtotHo yepHoe Teno. Dopmyna Penes-/kuHca u «ynbTpaduoneroBas kaTacTpoday.
['unoresa [lnanka. KBanTOBOE 00BSICHEHHE 3aKOHOB TEIIJIOBOTO U3TyUCHHUS.
Kopmyckynsipao-BonHoBoi ayanu3m ceta. @otodadpdext u sddexr Komnrona. YpaBuenue
OiiamreitHa st porodaddexra.

Monens atoma Tomcona. OnbiTel Pesepdopna no paccesnuto anbda-yactuil. SnepHas Moenb
atroma Pezepdopna. Hemocratku mozneneit Tomcona u Pesepdopaa.

JluneliuaTple CHEKTPbl aTOMOB. OMIIMPUYECKHE 3aKOHOMEPHOCTH B AaTOMHBIX CIIEKTpax.
®opmyna bansmepa. OnbiT @panka-I'epna. [loctynaTsl u Mmogens atoma bopa.

['unore3a ne bpoinsa. Onwitel J[sBuccona u Jxxepmepa. Audpakuus muxpodactuu. [IpuHiun
HeonpezaeneHHoctu ['elizendepra.

BonnoBas (¢yHKIUSA, €€ CTaTUCTUYECKUH CMBICT U YCJIOBHs, KOTOPHIM OHa JOJKHA
yIOBIETBOPATh. YpaBHeHue llpennnrepa. KBanToBas yacTuiia B OJHOMEPHON MOTEHIMAIbHON
same. OHOMEPHBIN MOTEHIIMANBHBIN OPOT U 0apbep.

Onrtruueckre KBaHTOBBIE reHepaTopbl. CIIOHTAaHHOE U MHIYyIIMPOBaHHOE u3nyueHue. HBepcHoe
3acelICHUE YPOBHEM AKTHUBHOM cpezpbl. YCIIOBHUE YCHJIEHUS U TreHepauuu cBeta. OCHOBHBIE
KOMITOHEHTHI JIa3epa.

OcobeHHocTy Ja3epHOro u3ny4yeHus. KorepeHTHOCTh sa3epHOro uaiaydeHus. CrekTpaiabHbIH
COCTaB M3NTydeHus ja3epoB. OCHOBHBIE TUIIBI JIA3EPOB U UX IPUMEHEHHE.

CocraB aromHoro sapa. XapakTepUCTHKH spa: 3apsil, Macca, JHEPrus CBSI3UM HYKJIOHOB.
CBolicTBa 1 OOMEHHBIN XapaKTep SIEPHBIX CHJL.

PagnoaktuBHOCTh. EcCTeCTBEHHass M HCKYCCTBEHHas pPaJMOAKTUBHOCTb. Buapl M 3aKOHBI
PaAMOAKTUBHOIO M3JIy4YeHUsI. 3aKOHbI COXPAHEHUS MPU PaJUOaKTUBHOM pacnajae. AKTUBHOCTh
M30TOIA.

SAnepHblie peakuu. 3aKOHbI COXPAHEHHUS B SJEPHBIX peakiusax. CrocoObl MoyydeHus aepHOi
sHeprud. LlenHas peakuyst neneHus. TepMOsSAEpHBIN CUHTES.

@yHIaMEeHTabHbIE B3aUMOJICHCTBUS U OCHOBHBIE KJIACCHI 3JIEMEHTAPHBIX YacThll. YacTUIbl U
aHTU4yacTuIbl. JlenToHs! U agpoHbl. KBapku. DnekTpociaboe B3auMoeHCTBHE.

Kpurepun onieHUBaHNs YCTHOTO OTBETA HA JK3aMeHe

OI_ICHKa «S» («OT.]'[I/I'-IHO») COOTBCTCTBYCT CJ'IC,Z[YIOH_ICﬁ Ka4yeCTBEHHOM XapaKTCPUCTUKE!

«H3JI0KEHO MPaBUIHbHOE IOHUMAHKE BOIPOCA W JIaH MCUEPITHIBAIONININ HA HETO OTBET, COJICPIKAHKE
PacKpbITO TMOJHO, MpodeccHnoHalbHO, TPaMOTHO». BhicTaBisieTcss CTyIeHTY, OOHapy>KUBIIEMY
BCECTOPOHHEE CHCTEMAaTHYEeCKOe 3HAaHWE YYeOHO-TPOTPaMMHOTO  Marepuaiga, 4YeTKO |
CaMOCTOSITENIbHO (0€3 HAaBOAIINX BOMPOCOB) OTBEUAIONIEMY Ha BOTIPOC OMIIETa.
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Ouenka «4» («XOpomI0») COOTBETCTBYET CIEAYIONIEH KayeCTBEHHOM XapaKTEPUCTHUKE:
«H3JI0KEHO MPaBUIBHOE MMOHMMAHKUE BOIPOCA, JAHO JIOCTATOYHO MOAPOOHOE ONMMCAaHUE MpeaMeTa
OTBCTA, IPUBCACHBI U PACKPLITEHI B TE3UCHOU (popMe OCHOBHBIC ITOHATUSA, OTHOCAIIUCCA K ITPECAMCTY
OTBETa, OIIMOOYHBIX MOJ0KEHUH HEeT». BrIcTaBiseTCs CTyIEHTY, MMOKA3aBIIEMy CHCTEMAaTHYEeCKUN
XapaKkTep 3HAaHUM TI0 JUCHUIIIIMHE H CHOC06HOMy K HUX CaMOCTOATCIIbHOMY IIOIIOJIHCHUIO H
OOHOBJICHHIO B X0JI¢ AajibHEHIIel yueObl U MpodecCHOHATbHON AeSITETbHOCTH.

Onenka «3» («ya0BJI€TBOPUTENbHO») BBICTABIACTCA CTYJEHTY, OOHapy>XUBIIEMY 3HaHUE
OCHOBHOTO y4€OHO-TIpOrpaMMHOr0 MarepHajia B 00beMe, He0OXOJUMOM JUIsl NajbHeield yueosl,
CIPABIISAIOLIEMYCSI C BBITIOJHEHUEM 33/IaHUM, TIPEIYCMOTPEHHBIX IPOIPaMMOI;

- AONYCTUBHICMY HCTOYHOCTU B OTBCTC W IIPU BBIINOJIHCHUU 3K3aMCHAILIMOHHBIX 3aﬂaHHfI, HO
O6JI&I[3,IOH_II/IMI/I H€O6XOI[I/IMBIMI/I SHAaHUAMU U UX YCTPAHCHUA IO PYKOBOACTBOM NIPCIIOAAaBATCIIA.
Onenka «2»  («HeYyJAOBJIETBOPUTEJbHO»)  BBICTABISCTCS  CTYJEHTY, OOHApYy>KUBIIEMY
CyLIECTBEHHBIE MPOOEIIBI B 3HAHUSAX OCHOBHOTO Y4eOHO-ITPOrPaMMHOT0 MaTepuaa, JOMyCTUBIIEMY
MPUHLIMIIAATIbHBIE OUIMOKH B BBIMOJIHEHUM MPEIyCMOTPEHHBIX MPOTpaMMON 3aJaHUil; JaBIIEMY
OTBET, KOTOPBIH HE COOTBETCTBYET BOIPOCY IK3aAMEHAIIMOHHOTO OHIIeTa.

BajibHO-peliTHHrOBasi OLIeHKA 3HAHUI 00y4YalUIUXcs cocTaBiieHa B cooTBeTcTBuM ¢ [1B/I-
07 «O mnpoBeneHHWH TEKYIIEro KOHTPOJS YCIEBAaEMOCTH U IPOMEXYTOYHOH aTrTecTaluu
obOyuaromuxcsi» GI'BOY BIIO «MBanosckas 'CXA umenn I.K. bensera»

OuenuBanue pe3yibTaTOB NPOMEKYTOYHOM ATTECTALIMM:

Onenxka KomnmuecTBo 6ammos
"HEYTOBJIIETBOPUTEIHEHO" 0-23
"yIOBIIETBOPUTEIHHO" 24 - 29
"xopormio" 30-35
"oTInyHO" 36 - 40

Konmponw 3a ycnesaemocmvio obyuarowuxcsa ocywecmensemcs ¢ coomsemcmeuu ¢ 11B/]-07
«O npogedeHuu meKyujeco KOHMPOIS YCNeBAeMOCMU U NPOMENCYMOUYHOU ammecmayuu
ooyuaowuxcay.

3.1.2. Metoguueckue MaTepuaJbl

KOJ'[J'IOKBI/IYM MMPOBOAUTCA II0 OKOHYAHWH H3YYCHUA TCEM, OPraHM30BaH B BHUAC YCTHOI'O
ompoca MO TMpeACTaBIeHHBIM BompocaM. W3 cmucka BBIOMpaeTcsi HECKOJIBKO BOIMPOCOB Ha
YCMOTpPEHHE MPETOaBaTelIs, Ha KOTOPbIE 00yJaIOIUICS OTBEYAeT B BHJIC (DOPMYITHPOBOK 3aKOHOB,
ompeneneHud W T.4. Ecam 3aTpyaHUTENbHO TOYHO OTBETUTh Ha TMOCTABIEHHBIM BOMPOC, TO
mpeIaraeTcss pacCMOTPETh ATy TEMy Ha KakoM-JIHOO mpuMmepe. B 3aBUCHMOCTH OT TOYHOCTH,
MOJIHOTHI OTBETA O0YYAIOIIMIICS MOKET Ha0paTh 32 OJAMH KOJUIOKBUYM OT 6 10 10 6amioB (3a Bce OT
12 no 20 GamnoB).

3.2.1. Bonpocsl k 1a0opaTopHbIM padoTam

1. JJaboparopHas pabota "Ormnpenenenue MIOTHOCTH TBEPIOTO Tesa MpaBUIbHOM HopMbr”
— JlaiiTe onpezaeneHue MIOTHOCTH TBEPAOTO Tea.
— Yro Takoe HOHMYC?
— JaiiTe onpeneneHue abCOTIOTHON U CpeTHEN aOCOIOTHOM MOTPEITHOCTEH.
— JlaitTe onpenenieHne cpeaHEN KBaIpaTUYHON MOTPEIIHOCTH.
— JlaiiTe onpeneneHre OTHOCUTENBHOM IMOIPEITHOCTH.
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2. JJabopaTtopHast pabota "OnpeaeieHne MOMEHTa HHEPIIUHU MaxOBHKa"

JlaiiTe onpeneneHne yrioBoi CKOPOCTH U YIJIOBOTO YCKOPEHUS.

Urto Takoe abCOJIFOTHO TBEPOE TEIO?

I[aﬁTe ornpeacicHusd MOMCHTA CHUJIBI © MOMCHTA MHCPIU WU TCJIA.

3anuimre u 06’b$ICHI/IT€ OCHOBHOC YpaBHCHHC NWMHAMHWKU BpPaAIATCIbHOI'O ABHIKCHHA
Tena.

Crnenaiite BBIBOJ pacyeTHOM (OpMyJNbl JUIsi BBIYKUCICHHS MOMEHTa HHEPIHH
MaxOBHKa.

3. JlabopaTtopHas pabota "OnpeneneHne OTHOIICHHSI TEIIOEMKOCTeH Bo3yxa"

Kakue BenmnyuHbI XapaKTEepPU3yIOT COCTOSHUE CUCTEMBbI?

3anummuTe u 00bsICHUTE YpaBHeHHEe MenneneeBa-Kmaneipona.

Haiite  ompeneneHne  HM30XOPHYECKOTO,  H300apHUECKOr0,  HM30TEPMHUYECKOTO
MIPOLIECCOB.

CdopmynupyiiTe nepBoe Ha4asio TEPMOIUHAMHUKH.

Jaiite ompeneneHue TEMIOEMKOCTEH MpPU IOCTOSHHOM OOBEME U MOCTOSHHOM
JaBjieHUU. B uem 3akirouaercs pasnuuue Mexy HUMU?

Hatite onpenenenue annadaTuyeckoro mnpoiecca. 3anumure ypapaenue Ilyaccona.
Kak usmensiercs remrneparypa npu ainadaTuueckoM CKaTUU U pacIIUpEeHUU?

4. JlaGoparopHass pabora "OmnpeneneHue 3ICKTPUYECKOTO COMPOTUBIICHUS IPOBOJTHHKA
MOCTUKOM Yurcroua'

Chopmymupyiite 3akoH OMa JIs ydacTKa UEnd U IS IIOJTHOW TSTIH.

3anumure GopMyly CONPOTUBICHUS IPOBOIHHKA.

Yro HazbIBaeTCs YJECIbHBIM COIIPOTHBICHUEM?

Hanummre ¢opmynel Ui pacueTa CONPOTHUBICHHS NPOBOAHUKOB, COEJAMHEHHBIX
[0CJIEI0BATENbHO, TapalIeIbHO.

Hauepture cxemy MocTHKa YHUTCTOHA.

Uro Takoe paBHOBecHE MOCTa?

5. JJabopatopnas pabota "OnpeneneHne HHAYKTUBHOCTH KaTyIIKU"

JlaiiTe onpenenenre MarHUTHOTO MMOTOKaA.

B dem 3akmrouaercs siBI€HHE SJEKTPOMArHUTHOW WHIYKIIUN?

Chopmynupyiite 3axkoH dapanes-MakcBema 1Jist SIEKTPOMAarHUTHOM UH Ty KITHH.
B uem 3akitouaercs sBlIeHHE CAMOUHYKIUH?

[aiite onpeneneHne UHAYKTUBHOCTH.

3anummuTe 3akoH OMa JyIsl [IeNH MEPEMEHHOTO TOKa.

UeM aKTMBHOE CONPOTHUBIIEHUE OTIMYAETCS OT PEaKTUBHOI'O COMPOTUBIICHUS ?

B yewm 3akmrovaercs Gpu3nUecKuii CMbICT HHAYKTUBHOTO COMTPOTUBICHHUS?

6. Jlaboparopnas pabdota "OnpeneneHrne KOHIICHTPAIMH CaXapHOTO PacTBOpPa C MOMOIIBIO
caxapumerpa"

JaiiTe onpeneneHue €CTECTBEHHOTO U NOJIAPU30BAHHOTIO CBETA.
3anumure 1 00BsICHUTE 3aKOH bproctepa.

[TpuBeauTe mpUMEpHI MOIAPU3ALUOHHBIX TPUOOPOB.
Cdopmynupyiite 3akoH Maioca.

Jaiite onpeneneHue ONTUYECKU AKTUBHBIX BELICCTB.

B yem 3akmtogaercsa npuHIMI paboThl caxapumerpa?

3.2.2. Metogu4eckue MaTepuabl

JlaboparopHass paboTa CUMTAETCS BBIMOJHEHHOW MPU HATWYUU MPABHIBHO O(POPMIEHHOTO
oTdyera Mo JiabopatopHoil pabore. 3a Kaxayrlo odOopMIICHHYIO JabopaTOpHYIO paloTy
oOydaromuiicss momyyaer 3 Oamna. OTBETHI Ha BOMPOCHI MO JabOpaTOpHO paboTe MO3BOJISIOT
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3apaboTath OOydYaromemMycsl JOMOJHUTENbHBIE 2 Oaymia mo kKaxaou padore. Takum oOpazom, 3a
KaXaylo JabopaTopHylo paboTy MokHO Habparb or 3 mo 5 GamwioB (ot 18 mo 30 3a Bce
nabopaTopHbIe PaOOTHI).

Kpurtepuu oneHnBanus J1a6opaTopHoii padoThl

[IpaBuibHO oopmiteHHas 1abopaTopHas padoTa JOKHBI COAepkKaTh B ce0e pa3Jiesbl:

HazBanue paboTbl

O6opynoBanue.

I{ens paboTHI.

X0/ BBIIOJTHEHUS pabOTHI.

Pe3ynbrarhl HaOMIOICHHIA ¥ BBIYUCIICHUH B BUJIE TaOJIHII.
VYpaBHEHUS XUMUUYECKHUX PEakuid (IIpru HEOOXOIUMOCTH ).

BriBoa (HOMKEH COOTBETCTBOBATH LIETTH PA0OTHI).

L4 Ouemca «OTJIMYHO» CTAaBUTCS, CCIIN.

a) paboTa BBITIOTHEHA ITOJTHO, MPABHIIBHO, 03 CYIIECTBEHHBIX OIIMOOK, CIICTIAHBI BHIBOIBL;
0) SKCIIEPUMEHT OCYIIIECTBIICH IT0 TUIAHY C YIETOM TEXHHKH O€30IIaCHOCTHU U TIPABUIT PAOOTHI C

BEILIECTBAMH U ITPUOOPAMH;

B) UMEIOTCS OpPraHU3al[MIOHHbBIE HABBIKU (TIOAEPKHUBAETCS YMCTOTA pabouero MecTa 1 Mops 0K Ha

CTOJIC, 9dKOHOMHO HCITIOJIB3YHTCA peaKTI/IBBI).
Onenka «XOpouIo» CTaBUTC, CCIIH .

a) pa60Ta BBIIIOJIHCHA IIPABUJIBHO, 0e3 CYHICCTBCHHBIX OH_II/I6OK, CACJIaHbI BBIBO/BbI,
6) JAOIYCTHUMBI: HCIIOJIHOTA ITPOBCACHUS WIJIN O(i)OpMJ'IeHI/ISI OKCIICPUMCHTA, OAHA-ABC

HECYILIECTBEHHbIE OIUOKU B IPOBEJCHUH WIIM O(POPMIIEHHH 3KCIIEPUMEHTA, B TIpaBUJIax paboThl ¢
BEILIECTBAMH M IPHOOpaMHu.

OneHka «yJa0BJIETBOPUTEJIBHO» CTaBUTCS, €CJIM [JOIYIIEHbl OJHA-/IBE CYIIECTBEHHBIE
omuOKu (B XOJe JKCIEpUMEHTa, B OOBSICHEHHH, B O(QOPMIICHHH pabOThl, IO TEXHUKE
6e30MmacHOCTH, B paboTe C BelecTBaMH U MpuOopamMu), KOTOpPbIE UCIIPABISIOTCS C MOMOUIbIO
YUUTEISL.

OneHka «HeyJ0JIeTBOPUTEJIbHO» CTaBUTCS, €CIM JOMYIIEHbl CYIIECTBEHHbIE OIINOKU (B
X0JI€ HKCIEPUMEHTA, B 00BACHEHUH, B OGOpMIIECHHH pabOThl, MO TEXHHUKE 0€30MacCHOCTH, B
paboTe ¢ BemiecTBaMH W TPUOOpaMH), KOTOPHIE HE HCIHPABIAIOTCA XK€ IO YKa3aHHUIO
YUUTENS.

Bo Bcex cnydasx olleHKa CHMIKaeTcsl, €ciau OOydaroluiicss He coOoan MpaBuiia TEXHUKU

0€30I1aCHOCTH.

3.3. Bonmpocs! K 3k3amMeHy / 3K3aMeHAllHOHHbIEe OMJIEeThI
3.3.1. Bonpochl K 3K3aMeHy

1. Ilpenmer wmexanuku. Kiaccuueckas, pensiTUBUCTCKAas W  KBAaHTOBash MEXaHUKA.
Kunemarnueckoe onucanue BukeHUs. CKOPOCTb M YCKOPEHHE IPH KPHUBOJIMHEHMHOM
JBUKEHHH.

2. TanreHumanbHoe W HOpMaibHOe yckopeHus. CrenmeHu cBoOOABI U 00OOIIECHHBIE
KOOpAWHATHL. YHCII0 cTerneHei cBo0o bl aOCOMOTHO TBEPOTO Tea.

3. BpamarensHoe JBMKEHHE aOCOJIIOTHO TBEPAOTO Tena. BekTop yrioBoil ckopoctu u
YIJIOBOTO YCKOPEHHUS.

4. OcHoBHas 331a4a quHaMUKH. [IoHATHE COCTOSIHMA B KJIAaCCHYECKOW MeXaHUKE. YpaBHEHHE
JBI>KeHUA. Macca 1 UMITyJIbC.

5. Ilepsslii 3akoH HpioTOHA M OHSATHE MHEPLHMATILHOMN cucTeMbl. Bropoii 3akoH HeioToHa Kak
ypaBHeHUe ABrKeHud. Tpernil 3akoH HproToHA.
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6. 3aKoH coxpaHEeHHs UMITyJIbca KaK (yH/IaMEHTAIbHbII 3aKOH MPUPOIbIL.

7. Mexanuueckas pabora. Momuocts. Kunernueckas sHeprusi.

8. KoncepBaruBHble ¥ HEKOHCepBaTHBHbIE cuibl. lloreHnumanbHas »sHeprus. CBoiicTBa
NOTEHIMANbHBIX moJyiell. [loTeHnumaneHas SHEprus ynpyroaeGopMupoBaHHOTO —Tea.
[ToTenunanpHas SHEPIrUsi TATOTEHUS.

9. 3akoH coxpaHeHus 3HEpruu B Mexanuke. O0mehnu3ndeckuii 3aK0H COXpaHEHUS SHEPTHH.

10.MoMeHT cuibl. YpaBHEHHE BpALIATENLHOTO JIBUXKEHHUS TBEPAOrO Tella OTHOCHUTEIHHO
HEIOJBUXKHOU OCH.

11. MoMeHT umnyJsbca. 3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCa.

12. MoMeHT uHEepIMHU TBEPAOro Teja OTHOCUTENbHO ocH. Teopema IlITelinepa.

13. IIpeoOpazoBanus ["anunes. MexaHWYECKUI MPUHIIAIT OTHOCUTEIIBHOCTH.

14. Tlocrynater CTO. IIpeobpazoBanus JlopeHma.

15. Ilonsartue o konebaTenbHBIX Mpolieccax. KnunemMaTtnka rapMOHHMYECKUX KOJIeOaHUM.

16. MaTtematuueckuii ¥ pU3MUECKUI MaSTHUKH.

17. CoGcTBeHHBIE KOJICOaHMS TAPMOHUYECKOTO OCIIILIATOPA. DHEPTUs KOJIeOaHUH.

18. CBoboaHBIC 3aTyXaIOIUE KOJICOAHMS.

19. BeiHyx/1eHHbIe KOJeOaHUS OCIULISATOpa IMOA JACWCTBUEM CHHYCOUJAIbHOW CHJIBL
Pesonanc.

20. BonHbl B yIpyrux cpenax. Y paBHEHHE MJIOCKON BOJHBI.

21. OcHOBHOE ypaBHEHUE MOJICKYJIIPHO-KHHETUYECKON TEOPUH Ta30B.

22. bapomerpuueckas popmyna. Pactipenenenue boiabimana.

23. T'a30Bble 3aKOHBI. YpaBHEHHE COCTOSIHUS UACATHHOTO ra3a.

24. Yuciio CTOJKHOBEHUH M CpeHSS JTMHA CBOOOTHOTO TIpodera.

25. BHyTpeHHss1 SJHEpTusl TEPMOAMHAMHUYECKOH cucteMbl. [lepBoe Havano TepMoIMHAMHKH.

26. 3aBHCUMOCTh MEXAy TEIJIOEMKOCTSIMU Tra3oB MpU MOCTOsSHHOM pAaBieHuu (Cp) U mpu
noctostHHOM 00beme (Cv).

27. Pabota raza npu n300apuIeCKOM U U30TEPMUIECKOM PACITUPEHUSX.

28. Pacripenienienue SHEpruy IO CTEMEHSAM CBOOOABI. MONEKYISIpHO-KHHETHYECKAsT TEOpHs
TEIUIOEMKOCTEH.

29. Pabora raza npu aanabaTu4eckoM pacIiIupeHu .

30. AanabaTtuueckwii npouecc. Ypasuenue [lyaccona.

31. Huxn Kapro. KII/] nukma.

32. SIBnenus mepeHoca

33. YpaBHeHue peallbHBIX ra30B Ban-nep-Baansca. BHyTpeHHSIsI SHEpTHs peaibHBIX T'a30B.

34. Outponus. CBsA3b SHTPONUH U BEPOSITHOCTH TEPMOUHAMUYECKOTO COCTOSHUS.

35. O6parumble 1 HEOOPATUMBIE TIPOIIECCHI.

36. Bropoe Hayano TepMOIMHAMHKH.

37. Dnexrpuueckue 3apsapl. 3akoH Kynona.

38. HampspxkeHHOCTh  3nekTpuueckoro mons. [lpunuun cynepno3unuu. IloTox BekTopa
HanpsbkeHHOoCcTU. Teopema ["aycca.

39. PaGora osnektpuueckoro moiss. IloreHnman. CBs3p MoOTeHIMala M HANPSHKEHHOCTH
AIIEKTPHUYECKOTO TIOJIS.

40. DnekTpuueckass €MKOCTb KOHJeHcaropa. EMKOCTh IJIOCKOTO, NMIMHJIPUYECKOTO U
cepruiecKoro KOHIEHCATOPOB.

41. DHeprust CHUCTEMBI DIIEKTPUYECKHX 3apAJ0OB U 3apsHKEHHOTO MPOBOJHHUKA. DHEPrHs
3apsHDKEHHOTO KOHZIEHCATOpa. DHEPTHUs dIIEKTPUIECKOTO TIOJISL.

42. OCHOBHBIE XapaKTEPUCTUKU TOKA. Y CJIOBHUS CYIIIECTBOBAHHUS TOKA.

43. 3akoH Oma i1 OAHOPOJHOTO yYacTKa I B WHTETPATbHON W TudQepeHInaTbHOI
¢dopmax. 3akon xoyns-Jlenua B nuddepenuansHoi popme.

44. 3akon Oma m1st yuactka nernu ¢ DJ1C.

45. MarHuTHOe ToJIe ANIEKTpHUecKoro Toka. OCHOBHBIE XapaKTEPUCTUKH MAarHUTHOTO IIOJISL.
3akon buo-Caapa-Jlamaca.
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MarsauTtHO€ 1oJsie IpsiMOro TOKa.

[ToTok BekTOpa MarHUTHOM MHIyKuueit. Teopema ["aycca myis Bektopa E B unTerpanpHoii u
muddepennnansHoil popmax. OCHOBHOE ypaBHEHHE MArHUTOCTATUKU B BaKyyMe.
JeiictBue MaruutHoro noist Ha Tok. Cuna Ammnepa. BzanMopelicTBue mnapaieiabHBIX
TOKOB.

JleiicTBe MarHMTHOrO MOJsl Ha JBWXKywuics 3apsn. Cuna JlopeHua. JBHKEHHE
3apsDKEHHBIX YaCTHL] B MATHUTHOM II0JI€.

SABnenue anekTpomaruuTHOM nHAYKIMKU. OTKpeITHE Papazes. [Ipasuno Jlenua.

3aKOH 2JIEKTPOMarHUTHOM MHIYKIMH.

SIBnenue caMouHAYKUUU. UHIYKTUBHOCTD U €€ (PU3UYECKUI CMBICIT.

WMHAyKTUBHOCTD COJIEHONJA. DHEPIHsl MATHUTHOTO MOJIS.

YpaBHeHus MakcBenia B UHTETpajibHOU opMme.

IlepemMeHHBIN TOK.

DNEKTPOMArHUTHBIE KOJICOAHMSI.

DIEKTPOMAarHUTHbIE BOJIHBI.

3aKOHbBI T€OMETPUUECKON ONTHUKH.

Nntepdepennus ceera. MHTepdepeHss MOHOXpoMaTHyeckuX BoJH. VHTepdepeHuus B
TOHKHUX IJICHKaX.

Wutepdepeniiyst paBHOM TOJILIMHBI U PAaBHOTO HakjIoHa. IHTepdepeHus B KIUHE.

Konsua Herotona.

Judpakuus ceera. Jluppakums or Kpyriioro OTBEpCTUs U KPyIJIoro HEMpo3payHoro SKpaHa.
. AudpaxuuonHas peerka.

[Tonsspuzanus ceeta. [lonspusanus npu OTpaKeHUH U NMPEIOMIIEHUU. 3aKOH bprocrepa.
3axkoH Manoca.

TemoBoe n3itydeHne. OCHOBHBIE XapaKTEPUCTUKU TEIUIOBOTO U3JIy4CHHUS.

3akon Kupxroda mis termoBoro mzimyuenus. 3akon Ctedana-bonpiiMana u 3axoH Buna.
I'unoresa Ilnanka. SBnenue pororddexra.

3akonbl porodddexra. DOTOHEI.

JlaBreHue cBera.

O¢pdext Komnrona.

KopmyckynsipHO- BOJTHOBOH Iyalln3M CBOMCTB BellecTsa. I nunoresa ne bpoitis.
DKcrnepuMeHTaJIbHOE MOATBEPKACHUE THIOTE3bI Jie bpois.

CooTHOIIEHHE HEOTIPEAETIEHHOCTEN.

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

CraunonapHoe ypasaenue Lllpennunrepa.

YacTuia B 0THOMEPHOM cTallMoHapHOM sityke. CBOOOAHAs YacTHIA. Y POBHU YHEPIHUU.
IIpunnun coorsercTBus bopa.

ATOM BOJOpO/Ia IO KBAHTOBOM TEOPHH.

BonoponononoOHbie aTtombl. OHepreTuueckue ypoBHU. lloTeHnuman BoO30OyXIeHUS U
noHu3auuu. CrieKTpsl BOJOPOONOI00HBIX aTOMOB.

MHoroanextponHsle aromsl. [IpuHnmmn [Taynu.

[TpMeHeHne Na3epHOTo U3IYYEHUS.

Ctpoenune atoMHbIX siaep. PEHOMEHOJOTMYECKHI MOJENU sapa: ra3oBas, KarelibHas,
o0ooueyHasl.

SlBneHne  paaMOaKTHMBHOCTH. 3aKOH paJUOAKTUBHOIO pacmaja. XapaKTepUCTUKH
pPaaMoOaKTUBHOIO pacnaja.

S nepHble peakuy.

Anbda-pacnan.

Pe3oHaHCHOE MOTIIOMIEHHE Y - U3ITyYECHHUS.

Omsit Pezepdopaa o paccesHuto anbgha-4acTUi



24

CormacHo CITMCKY BOIIPOCOB COCTABJIAKOTCA OK3aMCHAIITMOHHBIC OWJIETHI.

IIpumep 3K3aMeHANMOHHOI0 OMJIeTa

®@enepajbHOe rocyapcTBeHHOE 010/KeTHOe 00pa3oBaTe/ibHOe yupexkIeHne Bbiciiero oopasopanus «MBaHOBCKasi rocyiapcTBeHHas
ceJbckoxo3siiicTBenHas akagemusi umenu /LK. BeasieBa»

®DakynbTeT NuxeHepHbIN

Kadempa EcrecTBeHHOHAYYHBIX JUCHUILIAH

CrieniuanabHOCTD

(mampaBieHmne) [IponyKThl NUTaHUS )KUBOTHOTO IIPOUCXOKACHUS
Jucnumninna ®dusurka

®dopma o0yueHus Ounas Kypc 1 Cemectp 2

JK3aMeHAUMOHHBIN Oniter Ne 2
1. Cuna. Bugs! cui. 3akonsl HeroToHA.
2. 3akoH Jxxoyis - Jlenna

3. Ilpu HabnroneHnu Kojen Hpl0TOHA B OTPasKeHHOM CBETE TUAMETP YETBEPTOTO TEMHOTO KOJIbIa
oka3zajscs paBHbIM 14,4 mm. OnipeenuTs AJIUHY BOJIHBI MOHOXPOMAaTHYECKOTO CBETA, KOTOPBHIM
OCBelIaJIach JMH3a, €CIIU €€ PAJUyC KPUBU3HBI 22 M.

Yr1Bepxaaro:
3aB. kadempoi N.K.HaymoBa

(moxmuce)

3.3.2. MeToanyecKue MaTepHuabl

VYcnoBust 1 OpSAOK MpoBeaeHus dk3ameHa nanbl B [Ipunoxxenun Ne 2 k Tlonmoxxenuto T1B/]-
07 «O mnpoBeneHMH TEKYyIIEro KOHTPOJS YCIEBAa€MOCTH M IPOMEXYTOYHOM aTrTecTaluu
00yJaronuXCs».

Ha nmoxaroroBky orBera oOyuwaromemycs TNpeAocTaBisieTcs He 0Ooiee  OHOTo
akajgemuueckoro yaca. Ha ycTHbIl oTBeT 00ydaromierocs mo BOpocaM 3K3aMEHAIl[MOHHOI0 Ouiera
oTtBoauTCs He Oonee 10 mMuH, U He Oosiee 5 MUHYT Ha OTBETHl Ha JIOMOJHUTENIBHBIE BOIPOCHI
9K3aMEHAaTopA.

OOyuaromnuiics, UCIIBITHIBAIOIIUI 3aTPyIHEHUS IPU MOATOTOBKE K OTBETY IO BBIOPAaHHOMY
OuiieTy, UMeeT MpaBo IMOJYyYUTh BTOPOM OWUJIET C COOTBETCTBYIOIIMM MPOAJIEHUEM BpPEMEHH Ha
MOJATOTOBKY.

Otrmerka "OTIWYHO" CTaBUTCS CTYIEHTY JaBLIEMY IMOAPOOHBIN OTBET Ha 00a TEOPETHUECKHUX
BOIPOCA, a TAK)KE MPAaBUJIBHO PEIIMBIIEMY U MTOJPOOHO OOBACHUBILEMY 3a/auy.

Otmerka "Xopouio" CTaBUTCS NMpU MOJHOM OTBETE Ha BOINPOCHI 3K3aMEHAIMOHHOIO Ouiiera, HO
JIOITyCKAJTUCh HEKOTOpPble HETOYHOCTH B (POPMYJIMPOBKAX WM HE MOJIHOCTbIO OOBSICHEH OTBET, U
pelMBILEMY 3a/1auy.

OtmeTka "YIOBIETBOPUTENBHO" CTAaBUTCS IPHU HENOJIHOM OTBETE HA TEOPETUYECKHE BOIIPOCHI
HK3aMEHALIMOHHOTO OMIIeTa U MOMBITKE PEIIUTh 334auy (WM MPaBWIbHBIN U MOJIPOOHBIA OTBET Ha
TEOPETUYECKHE BOIIPOCHI, HO OTCYTCTBYET PEIICHUE 3a]aun).

HTorosas 6a/1bHO-peliTHHIOBasi OLlCHKA:
Omnpenensiercs myTeM CyMMHUPOBaHUs 0aJIOB, MOJyUYEHHBIX 110 Pe3yJIbTaTaM TEKYIEro KOHTPOJIS B
ceMecTpe, 00HYCHBIX OAJIJIOB M OAJIJIOB, MMOJYYEHHBIX HAa 9K3aMEHE.

Wrorosas perituaroBast | TpamuiimoHHas OIEHKA Orenka (ECTS) I'pamanus
OLIEHKA

0-59 HEYJIOBJIETBOPUTEIHHO F HEYJIOBJIETBOPUTEIHHO
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60 - 64 YIOBJICTBOPHUTEIHHO E MOCPEACTBEHHO
65-74 D YAOBJIETBOPUTEIHHO
75-84 XOPOILIO C XOPOILIO

85 -89 B OYEeHb XOPOIIIO
90 - 100 OTJIUYHO A OTJINYHO

TpanunvoHHasE OIlEHKa BMECTE C HTOTOBOM OalbHO-PEUTHHTOBOM OIIGHKOW BBICTABISACTCS B
3a4€THO-IK3aMEHAIMOHHYIO BEJIOMOCTb.

Konmponw 3a ycnesaemocmvio obyuarowuxcs ocywecmeisemcs ¢ coomsemcemeuu ¢ I11B/-07
«O npogedeHuu meKyuje2o0 KOHMPOISL YCNeBAeMOCMU U NPOMENCYMOUHOU —ammecmayuu
ooyuarowuxcay.



