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1. EJIA OCBOEHMSI JUCLIUTLIMHBI (MO/LY.JI5T)

[{enbro OCBOSHUS TUCHUTUTHHBI (MOAYIIsl) «DU3UKay» SBISTFOTCS:

* OCBOCHHME 3HAHUH O (yHIAMEHTAIBHBIX (PU3MUECKUX 3aKOHAX M MPHHIMUIAX, JISKAIIHX B
OCHOBE COBPEMCHHOW (PH3MYECKOW KapTUHBI MHpa; HAuOOJIee BAXKHBIX OTKPBITUSAX B 00JIACTH
(GU3MKK, OKa3aBIIUX OMNPEACISAIONICe BIUSHHEC HAa PAa3BUTHEC TEXHUKH W TEXHOJIOTUH; METOHax
HAYYHOTO MMO3HAHUS TIPUPO/IBI;

* OBJIAJICHUE YMEHUSIMH ITPOBOIUTH HAOFOICHHS, TUTAHUPOBATh U BBITIOHATH SKCIIEPUMEHTHI,
BBIIBUTATh THUIOTE3Bl U CTPOUTH MOJICIH, MPUMEHSATH IMOJyYCHHBIC 3HAHUS MO (U3UKE IS
OOBSICHEHUSI PAa3HOOOPa3HBIX (U3MYECKUX SBJICHUA W CBOWCTB BEIICCTB; NPAKTUYECKOTO
UCTIONIb30BaHUsl  (PM3MYECKMX  3HAHWW; OIEHWBATh JOCTOBEPHOCTh  €CTECTBEHHOHAYYHOM
nHpopmanuu;

* pa3BHUTHE MO3HABATEIILHBIX WHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
nporiecce MpuoOpeTeHNs 3HAHUI U YMEHHH 10 (PU3UKE C HCITOJIb30BAaHHEM PA3JIMYHBIX UCTOYHHKOB
uH(OpPMAIIUU U COBPEMEHHBIX HH(DOPMAIIMOHHBIX TEXHOJIOTU;

* BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS 3aKOHOB MPUPOJIbI; UCIIOIb30BAHUS
JMOCTIKEHUH (U3MKU Ha 01aro pa3BUTUS YCJIOBEYCCKOW IUBWIIM3AINK;, HEOOXOIUMOCTH
COTPY/ZIHMYECTBA B IPOIECCE COBMECTHOTO BBINIOJHECHHUS 3alla4, YBKUTEIHLHOI'O OTHOIICHHS K
MHEHUIO ONIOHEHTA TPU 00CYKICHUHU MTPOOJIEM €CTECTBEHHOHAYYHOTO COJICPIKaHUST; TOTOBHOCTH K
MOpPaJIbHO-ITHYECKON OIIEHKE UCIIOIb30BaHUS HAYUHBIX JOCTHKCHHI, YyBCTBA OTBETCTBEHHOCTH 32
3alIUTYy OKPYKAIOILIEH CPEJIbL;

* UCIIOJIb30BAHUE TPUOOPETCHHBIX 3HAHUM W YMEHUWH Ui PEIICHHS MPAKTHUYECKHX 3a1a4
MOBCEIHCBHON KW3HU, oOecnedeHnuss Oe30MacHOCTH COOCTBEHHOW KM3HHW, PAIMOHAIBHOTO
HPUPOJIONIONIB30BAHUS U OXPaHbl OKPYKAFOIIEH CPEJIbI.

2. MECTO JUCIUILIUHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM
ITPOI'PAMMBI

B cootBercTBuM ¢ yueOHBIM  O0s3aTENBHOM YacTH
TUTAHOM JTUCITUTLINHA
OTHOCHUTCS K*

Craryc AUCHUILIMHBI** 0OazoBas

Ob6ecneunBaromye [kospHBIE KYPChl XUMUU U (PU3UKH

(mpemmecTByOIIUE)

JUCTIMTUTAHBI

Ob6ecneunBaemble Teopernueckas MexaHuka, TemiosHeprocoepesxeHre NPeAPUSITHIA,

(HOCJ’ICI{yIOI]_II/Ie) JAUCIUITTNHBI BHCKTpOTeXHI/IKa " DJICKTPOHHKA, beszonacHocTh KHU3HCACATCIbHOCTH

* 0a30BOM / BADHATHBHOM
** o0s3aTesibHasA / 10 BbIOOPY / (hakyJIbTATHBHAS

3. PE3VJIBTATHI OBYUYEHMUS 11O JUCHUIITIMHE (MOAYJIIO)
(XAPAKTEPUCTHUKA ®OPMUPOBAHUA KOMIIETEHIIUI)

Howmep(a) paznena(o)
JleckpuIITopbl KOMIIETEHIIUU JUCITUTLTAHBI (MOZYJIS),
OTBEYAroMero(rx) 3a

Indp n HanmeHoBaHKE
KOMIIETEHIINU




(hopMupoBaHue TaHHOTO(BIX)
Ieckpunrtopa(on)
KOMIICTCHIIUN

3Haer:
OIIK-2.
Cnoco6eH MpUMEHATh OCHOBHBIC
3aKOHBI 71 METO/IBI
UCCIIEIOBAHUN  €CTECTBEHHBIX
HAyK Ui pelleHus  3ajad|Y MEeT:
npohecCHOHATBHOMN
JEeSITeTbHOCTH

NA-1opk-2 AemMoHCTpUpYET
3HaHHE OCHOBHBIX 3aKOHOB U
METOJIOB UCCJICIOBaHUM
€CTECTBCHHBIX HAYK JUISI PEIICHUS
3a1a4 mpodeccHoHaIbHOM
JESITENHLHOCTH.

Bce paznenst

U-20mnk-» Ucnonw3yer 3HaHus
OCHOBHBIX 3aKOHOB ¥ METOJIOB
HCCIICIOBAaHUI €CTECTBEHHBIX
HayK IS pelIeHus 3a71a4
npoheccuoHaNbHON
JIeSITeIIbHOCTH.

Bce paznenst

Bnaneer:

W-30mnk-2 [IpuMeHseT ocHOBHBIE
3aKOHBI M METO/IBI UCCIIE0BAHUIT
€CTECTBEHHBIX HAYK IS PEIICHUS
3aja4 MpoheCCUOHATBHOMN
TESITENBHOCTH.

Bce paznenst

4. CTPYKTYPA M COAEP)KAHUE JUCHUILIMHBI (MOLYJIS)

4.1. Copep:xanue TUCUUIIMHBI (MOTYJI51)

Bugs yueOHbIX
3aHATHH U N
TPYJIOEMKOCTh, Yac. | &
T
~ o |8 =
o
Ne . = 2| 2| % 2 [IpumeHsieMble aKTHBHBIE U
Temsl 3aHsATHI 2 2 oz |8 v
n/n 513 Q| & |8 E| g |VHTCPAKTHBHBIC TEXHOJIOTHH o0y4eHus
S|l &8 2|&2 e
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1. OCHOBBI MEXAHUKHU
1.1. |KunemaTnka 2 |4 4 BJIP
1.2.|Aunamuka 2 |4 2 |4 K
1.3 |3akoHbI coxpaHeHust B Mexanuke |2 |4 4 320
1.4 [Mexanuueckue  koneGanus u|2 |4 2 |4
BOJIHBI
1.5 |OnemeHTHI PENATUBUCTCKOM 2 4
MeXaHUKH
2. MonekynsipHas $U3MKa U TEPMOJIUHAMHKA
2.1.|OcHoBBI MOJIEKYJISIPHO- 2 4 BJIP |Jlexuus - quckyccus
KUHETHYECKON TEOpUHU K,
2.2.\UneanpHpli  Ta3.  YpaBHEHHE 2 2 |4 KP,




COCTOSIHMSI HJICATTLHOTO ra3a 3a0
2.3 |3aKOHBI TEPMOAMHAMUKH 2 |2 2 |4
2.4 |PeanpHple  Ta3bl, JKAOKOCTH H|2 |2 2 |4
TBEPJIbIC TeJIa
2.5 |TemnoBele SBICHUS 2 |2 4
3. DIEeKTPUIECTBO M MAaTHETHU3M
3.1 |DnekTpudeckoe mone B Bakyyme u|2 |2 2 |4 BJIP ([Ipe3enTanuu
BEILIECTBE K
3.2 |Teopema 'aycca u ee mpumenenue |2 |2 6 3a0
3.3 |IlocTosIHHBIN 2TIEKTPUYECKUM TOK |2 |2 2 |4
3.4 |MarautHoe  mone W erol2 |2 2 |4
XapaKTePHUCTHKU
3.5 |SIBnenue SIIEKTPOMArHUTHOM|2 |2 6
uanykimd.  OCHOBBI  TEOpUU
Makcsenna
4. OnTuka
4.1 |'eoMeTpHuuecKasi ONTHKA 1 ]2 4 BJIP
4.2 |BonHoBas ontuka 1 |2 6 K
4.3 |TemnoBoe n3nyveHne 1 ]2 4 3a0
5. DJIeMEHThI KBAaHTOBOI MEXaHHUKHU
5.1 |KoprycKy/IsipHO-BOJTHOBOM 1 2 6 K [Ipesentanuu
nyanusMm. @otonsl. Doro3adhdext 3a0
5.2 |BomnoBass  ¢ymkmma u  ee|ll |4 4
NpPUMEHEHHUE
6. DeMeHThl (PU3UKU aTOMa ¥ aTOMHOTO sIJIpa
6.1 Monens aroma. AtomHoe sapo.ll |4 6 K [Ipe3enTanuu
S nepHble CUIbI 3a0
Bcero gacos|36 |54 |18 |90

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

4.2. PacnipesesieHre 4acoB AMCHUILIMHBI (MOAYJIs1) 0 BUAAM padoThl U ¢popMa KOHTPOJIA*

* 3a0 — 3auem ¢ oyeHKoll

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

Jlexmun 18 18

JlaboparopHbie 18

ITpakTiueckue 18 36

HUroro KOHTaKTHOH|54 54

paboTEhI

CamocTosiTenbHas padora|90

Popma KOHTPOIIS Ok

5. OPTAHU3AIUA U YYEBHO-METOANYECKOE OBECIIEYEHUE

CAMOCTOSTEJBHOM PABOTBI OBYYAIOIIUXCS 1O JJUCIHUTIINHE
MOAVYJIIO)
5.1. Conep:xanune caMoCTOATEIbHOI PaGoThHI MO TUCHUILIHHE (MOAYJIIO)

Opranuzanus caMoCTOSTENbHON padoThl cTyieHToB ocHoBaHa Ha [IB/[-12 O camocTosiTensHOM
pabote obyuaromuxcss PI'BOY BIIO «MBanosckas 'CXA umenu akanemuka JI.K. bensesay




TeMbl MHIUBUIYATbHBIX 3aJaHUM:

- MexaHnuka

- Monekymnspras ¢usuka. TepMoguHaMuka
- Onekrpocraruka. [locTosHHBIN TOK

- MarueTtusm

- OnTHka

- TGMBI, BBIHOCHUMBIC Ha CAMOCTOATEIIbHYIO npopa60TI<y:

- 3akonsl Kemiepa

- SlBienus nepeHoca

- MaruuTHBIE CBOMICTBA BEIISCTBA
OCHOBHBIE THIIBI JTA3€POB U UX IPUMEHEHUE
[TonsiTEe 0 NO3UMETpUU

TeMbl KypCOBBIX IPOEKTOB/PadoOT:

- KypcoBbie paboThl HE IPEyCMOTPEHbI

Hpyroe (pedepaTsi):

TemaTuka pedepaToB COOTBETCTBYET TEME CTYJIECHYECKON KOH(PEPEHIIMH, IIPOBOAMMON Ha
Kadeape

5.2. KOHTPOJIb caMOCTOATEIbHOI PadoThI

OI_IeHKa PE3YyJIbTATOB CaMOCTOSTEIILHOM pa60TbI OpTraHu3yeTCs B COOTBETCTBUU C 0aabHO —

PEUTHUHTOBOM CHCTEMOM CIEAYIOIINM 00pa3oM:

- KOJUJIOKBUYMBI
- OTYETHI 110 JIAOOpaTOPHBIM paboTam
- 9K3aMeH

5.3. YueOHO-MeTOHYECKOe o0ecriedeHne CAMOCTOSITEILHOI padoThI

[Ipy BBIOJHEHUH CAMOCTOSITEIBLHOM pabOThl PEKOMEH]IYETCS HCIIOJIb30BATh OCHOBHYIO U

AOIMOJIHUTCIIbHYIO JIUTEPATYpPY, MCTOAHYCCKUC YKa3aHUA U pa3pa60TKH Ka(be,[[pbl, YKa3aHHBIC B

m.6.1.

—-6.7.

6. YAEBHO-METOJIMYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
TV CHUTIIMHBI (MOIYJIS)

6.1. OcHoBHas1 yueOHasl TUTEPATypa, He0OX0AUMAsI 11l OCBOEHUS TUCHUILIUHBI (MOTYJIs1)

1)
2)
3)
4)
5)

6)

I'pabosckuit P.U. Kypc dusuku: yuebHoe nocodue g crya. By3oB / P.M. I'paboBckuid. -
10-e u3n., crep. - CII6. : Jlans, 2007. - 608 c. (147 3x3.)

COopnuK 3a1a4 1o ¢pusuke: y4ued. mocoodue mis crya. By3os/ mox pen. P.U. I'pabosckoro. 3-
e u3., crep. - CII6.: Jlanb, 2007. - 128 c. (149 5k3.)

®dusuka 4.1: yaueOHoe mocodue Jj1si CTy/IeHTOB nHxkeHepHoro (axynerera/ T.A. Komaposa —
NBanoBo: ®I'bOY BO MBanosckas I'CXA (100 3k3.)

®dusnka 4.2: yaueOHoe mocodue JjIsl CTy/IeHTOB nHkeHepHoro ¢axynsrera/ T.A. Komaposa —
NBanoBo: ®I'bOY BO MBanosckas 'CXA (100 3k3.)

XKykosa T.A., IIynaeB A.B., Bapabanos /[.B. ®usnka. CoopHuk 3amad mo ¢usuke. YueOHO-
METOIUYECKOE MOCOOHE sl CTYICHTOB HHXKeHEepHOro ¢akynbreTa. Hacts 1. 2021.

XKykosa T.A., ynaes A.B., bapabanos J[.B. ®u3uka. ®Ousuka. JlabopaTopHBIi MPaKTUKYM IS
CTYJEHTOB MH)KEHEPHBIX cnenuanbHocTeil. Yacts 2. 2021.

6.2. JlomoJiHUTeIbHASI y4eOHasi JUTepPaTypa, HeoOXoauMasi Jisi OCBOEHHS JUCHHUILIMHBI
(Mmomy.Jist)
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1) Tpodumosa T.U. Coopuuk 3amau / T.U. Tpodpumosa - M.: Beicias mkona, 1991. - 303 ¢
(74 5x3.)
2) Tpodumora T.H. Kypc dpusuku. — M.: Beicuias mkoua, 1990 — 2001 — 542 c. (23 7k3.)

6.3. Pecypcsl cetu « AHTEpHET», HEOOXOAUMBIE JIJISI OCBOEHUSI JUCHUILIMHBI (MOTYJIs1)

1) Pecypc coaeprkalinii aHUMaIMOHHOE MTPEACTABICHHE PA3IMYHbIX SIBICHUN U 3aKOHOB!
http://www.vascak.cz/physicsanimations.php?l=ru (IITaHreHIKUPKY/Ib, MHKPOMETp, 3aKOH
[Tackans, 3axkoH bepHymin, ucTedeHHUE IKHUIKOCTEH Yepe3 OTBEpCTHE, OCHUIUIATOPHI,
rapMOHHUYECKHE KOJIeOaHUsl, 3aTyXalIIue KOJIeOaHus, MAaTEMATHUECKUN MAsTHUK, OTPaKCHHE
BOJIH, CTOAYasA BOJIHA, 'CHCPATOP BOJIH MAATHUKOB, BOJIHOBAad MallWHa, BOJIHA, 6POYHOBCKOG
nBukeHue, Au(Qy3us, BHYTPEHHSS DHEPIus, MEXaHWYECKUH HSKBHUBAJIECHT TEILIOTHI,
TEIUIONPOBOAHOCTh, M300apHBIA TPOIECC, M30TEPMUUECCKHI MPOIECC, M30XOPHBIN IpoIecc,
aguabaTHbIi mpomecc, wuka KapHO, BeuHbI JBUrarenb, KamwUIIpHOE JIaBlICHUE,
AJIEKTPUYECKOE II0JIE, 3apsA]bl W TOJs, KOHJEHCATop, JJIEKTpUYecKass Lenb, 3akoH Owma,
BHYTPEHHE COIPOTHBIICHUE, MarHUT, MarHUTHOE TOJ€ MPOBOJIA C TOKOM, 3JIEKTPOMAarHUTHAS
UHAYKIMS, MPaBUIO JICHIA, 3€pKaia, JIMH3bI, COOMpAloIias JIMH3a, PacCeuBaroOlIasl JMH3a,
CBETOBOW NOTOK, CHJIa CBETa, OCBEIIEHHOCTb, MOJIENb a0COIIOTHO YEPHOTO Teja, abCOITIOTHO
yepHoe Teno, (oTod(p(deKT, dIEKTpOMArHUTHAs BOJIHA, MOJEIH aToMa, SKCIIEPHUMEHT
Pesepdopna, 3akoH pagioaKTHBHOTO pacraja, siaepHasi peakiius)

6.4. MeToauueckue ykazaHus J1Jis1 00y4al0IMXCS 110 OCBOEHUIO TUCIUIIUHBI (MOAYJIS)

1) XKykosa T.A., lynaes A.B., Bapa6Ganos JI.B. ®usuka. CGopuuk 3amauy 1o Qusuke. YdeGHO-
METoAnYecKoe mocoOue isl CTyIEHTOB HHXKeHepHoro ¢akyibrera. Yacts 1. 2021.

2) XKykoea T.A., KpacoBckas E.A. ®wusuka. MexaHuka © MOJCKY/IsIpHas (usnka.
MeTtonudeckue yka3aHus JIIs BBITOJHEHUS 1abopaTopHbiX padot. 2011 1. 36 cTp.

3) Horosuiein E.A., Kpacosckas E.A. ®usuka. "OmnpeseneHne yCKOPEHHsS CBOOOIHOTO
NaJeHUsT C TIOMOIIBIO YHHUBEPCAIBHOIO MasTHHUKA"'. Meroauueckue yKa3aHus K
1abopaTopHbIM paboTaM JUIsl CTYAEHTOB BceX (aKyIbTETOB THEBHOM M 3a0uHOM (dopMm
oOyuenus. 2010 r. 16 cTp.

4) Kpacosckas E.A., Bapabanos J[.B. ®usuka. "OmpejeneHne KOHIEHTPAUU CaxapHOTO
pactBopa C TIOMOIIbIO caxapumeTrpa'. Meroaudeckue yKa3aHUsi K  BBITIOJHEHUIO
1abopaTopHOil paboTHI JUIs CTYJEHTOB THEBHON M 3a04HOM popm oOyuenus. 2013 r. 11 ctp.

5) Komaposa T.A., Bapabanor /[.B. ®usuka. "M3ydeHune wuzaydeHus: aOCOIIOTHO YEPHOTO
Tena". MeToauyeckue yKa3aHUsl K BBINOJIHEHHUIO Ja0OpaTOpHOM paloThl Uil CTYIEHTOB
JTHEBHOM U 3a04HOM popM oO0yuenus. 2013 r. 8 cTp.

6) Komaposa T.A., bapabanos J[.B. ®usuka. "OmnpeseneHre OTHOUICHHH TEIUIOEMKOCTEH
BO3/lyXa MpHU MOCTOSIHHOM JIaBJIEHUU U MOCTOSSHHOM o0beMe metonoM Knemana-Jlesopma'.
Metoanyeckue yka3zaHus K BBIITOJHEHHIO JTJAOOPAaTOPHOM pabOThI [UIsl CTYJEHTOB JHEBHOM U
3a0uHO# opm oOyuenus. 2014 r. 19 ctp.

7) Komaposa T.A., bapabanos [I.B. ®usuka. "Onpenenenne ko3(hGHIHUCHTA BI3KOCTH BO31yXa
KalWJIspHBIM MeTojioM". MeToaudeckie yka3zaHUsl K BBIIOJIHEHUIO JIabopaTOPHOW pabOThI
JUIs CTYZIGHTOB THEBHOH M 3a04HOM hopM o0yuenus. 2014 r. 14 ctp.

8) XKykosa T.A., bapabano JI.B. ®wusuka. "Usydenume wuHTepdepeHunn cBera'.
Metoanyeckue yka3zaHHs K BBIITOJHEHHIO JJAOOPAaTOPHOM pabOTHI JUIs CTYJJCHTOB JAHEBHOM U
3a04HOM popm 00yuenus. 2014 r. 20 ctp.

9) XKykosa T.A., Jlynaes A.B., BapaGanos J[.B. ®u3uka. ®usuka. JIabopaTopHbIi NPAKTUKYM IS
CTYJEHTOB MH)KEHEPHBIX cnenuanbHocTeil. Yacts 2. 2021.

6.5. UudopmanuoHHbie CIPABOYHbIE CHCTEMbI, HCMOJIb3yeMble JJIsi OCBOEHUSI TUCIHIINHBI
(MmoxyJis1) (MpU HEOOXOAUMOCTH)
Hayunas snexktponHas 6ubnuoreka http://e-library.ru



http://www.vascak.cz/physicsanimations.php?l=ru%20
http://elibrary.ru/defaultx.asp
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6.6. IlporpammHoe obecnieyeHue, UCMOJIb3yeMoOe 1JIsi OCBOEHUS] TUCHHUILUIMHBI (MOAYyJisi) (mpu
He00X0AMMOCTH)

1) Omnepanuonnas cuctema Tuna Windows

2) Ilaker mporpamm o6imero mojib3oBanus Microsoft Office

3) Hurepuer-Opay3epbl

6.7. UndopManHoOHHbIe TEXHOJOIHH, HCIOJIb3yeMble MPH 0CYIIEeCTBICHHH 00Pa30BaTeJIbHOI0
Mmpouecca no JUCHUIVIuHEe (MO1YJII0)
1) LMS Moodle.
2) JeMoHCTpaius MYJTbTUMETHHHBIX MaTepuaioB (MCTOYHUK:
http://www.vascak.cz/physicsanimations.php?l=ru , mepeucHp MaTepHaIoB cM. II. 6.3.) .

7. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJINMAS JJIsA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O INPOHECCA 1O JUCHUMIIJIMHE
MOAYJIIO)

HaunmenoBaunue
Ne CIIEAATU3UPOBAHHBIX o
o Kpatkuit nepeueHb OCHOBHOTO 000PYI0BaHUS
/o ayJIUTOPHil, KAOMHETOB,

71a00paTOPHIA | TIP.

1. |YueOnas aymuTopus IS MPOBEISHNUS |YKOMIUIEKTOBaHA CTIEHAIM3UPOBAHHOH (yaeOHOH) MeOebio,
3aHSATHI JIKLIMOHHOTO THIIA Ha0OPOM JAEMOHCTPAILIIOHHOTO 000pYA0BaHUs U yueOHO-
HarjisiJHbIMHU HOCO6I/I$IMI/I, O6CCHC‘-II/IB3}OIHI/IMI/I TEMATHYCCKHE
WILTIOCTPALUH, COOTBETCTBYIOIHE paboyeli mporpamme
JAUCHUILIMHBI, 4 TAKXKEC TCXHUYCCKUMU CPCACTBAMU O6y‘-ICHI/I$I
(mepeHOCHBIM MYJIBTUMEAUHHBIM TIPOSKTOPOM, MOPTATHBHBIM
KoMIboTepoM THIa «HoyTOyK», MepeHOCHBIM pa3IBHKHBIM
SKPaHOM), CITyKaIlue IS IPEeICTaBICHNS yIeOHOH
uHQOpMaIK OONBIION ayTUTOPUH.

2. |YueOHas ayautopust IUIsl IPOBEICHNS | YKOMIUIEKTOBaHA CIICUATU3UPOBaHHON (yueOHOIT) MeOebIo,
3aHATHH CEMMHAPCKOr0 THMA, [UISI  |TEXHHYECKUMHM CPEACTBAMH OOYUEHUS, CITY>KAIIUMH JUIs

TPYNIOBBIX M UHAUBUAYAIbHBIX npecTaBIeHus yaeOHOM HHPOpPMAIIUH.

KOHCYJIBTAIINH, JJISI TEKYIIIETO YcranoBka nabopatopHas “MastHuk MakcBesia™;

KOHTPOJIA ¥ IPOMEXKYTOYHOU YcranoBka taboparopHas “MastHuk ObepoOeka’;

aTTecTaluu. YcranoBka taboparopHas “MasTHUK yHUBepcanbHbli” ®M 13;
«Jlaboparopusi MEXaHUKH U Monynp “V3ydenune BEIHYXICHHBIX KoeOanuii” OI1D 11.
MOJIEKYJISIPHON (DU3UKI» YcraHoBKa AJ1s1 U3Y4EHUs! 3aBUCUMOCTH CKOPOCTH 3BYKa OT

temneparypst OIIT 1-7;

YcTaHoBKa ISl I3MEPEHHsI TEIUIonpoBoiHOCTH Bo3ayxa OIIT 1-
3;

YcraHoBKa 47151 ONPEAETICHUS] OTHOILEHHS TETNIOEMKOCTH
BO3/IyXa MPH MMOCTOSHHOM JIaBJICHUH U TIOCTOSTHHOM 00beMe

OIIT 1-61;
YcTanoBKa i onpeneneHns KodpGUIMeHTa BI3KOCTH BO3IyXa
OIIT 1-11.
3. [|[lomemienue yist CaMOCTOSTEILHON | YKOMIUIEKTOBAHO CIEIMAIM3UPOBaHHOM (yueOHOI) MeOebio,
paboTHI OCHAIIIEHO KOMIBIOTEPHON TEXHUKOM C BO3MOMXKHOCTBIO

noJKiIoueHus K cetu "MHTepHeT" 1 00ecrnedeHo JOCTYIIOM B
AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpeay

OpraHu3aINH
4. |llomemieHue AJid XpaHEHUS U YKOMILUIEKTOBAHO CHEIMAIN3UPOBAHHON MeOCIIBbIO JITIsl XpaHESHUS
MPOMUIAKTHYECKOTO 00CTYKUBaHUS |000PYIOBaHUS M TEXHUYECKUMH CPEICTBAMU JIJIS €T0
yueOHOro 000pyI0BaAHUS 00CITy)KMBaHUS.

5. |/labopaTopus snekTpoMarseTusmMa | Monayns “H3ydyeHne penakcalMoHHbIX KojeOanuii” OI13 12;
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Mogyns “U3ydyeHrie MArHUTHOTO MOJISt COICHOU A C TIOMOIIBIO
natuyrka Xomia” @I1D 04;

Monyns “M3yueHue npoueccos 3apsaa U paspsiaa
KoHieHcaTopa” OI13-08 M;

ITyITh HUE SIBJICHUS B3aWMHOW WHAYKIINN
Mo “UzyueHue siBie 3aMMHO ”

Iyns “OrnpeneneHre OTHOIICHUS 3aps/ia JIEKTPOHa B €T
Mo “OmnpeneneHue OTHOIIE 3apsia ANEKTPOHA B €ro
Macce MeroaoM Maraerpona’” OII3 03;

Habop ycTaHOBOK IeMOHCTPaMOHHBIH “OTIBITHI 110
AIEKTPOCTATHKE

YcranoBka qeMoHCTpaloHHas “UHAYKTUBHOCTD U €MKOCTh
1enu nepeMeHHoro Toka. I[lepexoansie mpoueccel B nenu” O/
008 M;

YcraHoBKa neMoHCTpaliuoHHas “B3anmoneiicTBue
napajuieIbHBIX TOKOB™;

YcTaHoBKa 1eMOHCTpallMOHHas “MarHuTHOE 1oJjie MPOBOJHUKA
C TOKOM Pa3iIU9HON KOH(UTYypauu’’;

YcTaHOBKa JeMOHCTpaIMoHHas “Pe3oHaHc B KoJieOaTeIbHOM
KOHTYype” ¢ reHepaTropoM curnainoB ©J13 18 M;

YcranoBka st iemoHcTpanuu 3¢ dexra Xomma GACB 02;
YcraHoBKa JUIs U3YYEHUS TEMIIEPaTyPHOH 3aBUCMOCTH
3JIEKTPONIPOBOAMMOCTH METAIIJIOB U MoIynpoBoaHuKoB PIIK 07;
Monyns “M3yueHne 3aTyxalomux KoieOaHuii B Koine0aTeIsHOM
KoHType” @I 10;

Jlaboparopust ONTUKH, KBAHTOBOH
(U3MKH, aTOMHOM U SIIEPHOH
¢bu3uKw.

YcTraHoBKa i1 U3yUYE€HUS] TEOMETPUUECKON ONITUKU U
nonsipuzau PMC Nel;

YcTaHoBKa U1 U3y4eHUs! HHTEpdepeHINH

PMC Ne2;

YcranoBka uist u3ydenus nudppakunn PMC Ne3;

Monens abconroTao yepHoro Tena GJICB 07;

YCTaHOBKa I M3ydeHus abcomoTHo depHoro Tema OIIK 11
YcraHoBKa Juist U3y4eHus paboThl razororo jazepa ®JICB 12




IIpunoxenne Ne 1

K pado4eil nporpaMmme no JucHuIinHe (MO1YJI10)

®OH/I OHEHOYHbIX CPEACTB 1O JUCHUIIVIMHE (MOAY JIIO)

«DPusukar»

1. IlepeyeHb KOMMeTeHIUIA, (POPMUPYEMBIX HA JAHHOM JTaIe
1.1. Ounasa ¢popma:

Uugp n WNnaukaTtop(bl) AOCTIKEHUS KOMITETEHITHH / dopma Omnenovnbie
HanMEHOBaHHE
TUTAHUPYEMBIC PE3yJIbTaThl O0YUCHHUS KOHTpOJIS ™ cpeicTBa
KOMIICTCHIINHI
1 2 3 4
OIIK-2.
CrnocobeH Komrnek Tl
MIPUMEHSTh TECTOB, 3aJaHUs
ocHOBHBIC 3aKoHBI| W /I-1opx_» [leMOHCTpUpYET 3HaHME OCHOBHBIX 3aKOHOB JUIST KOHTPOJIBHBIX
u METO/IbI |1 METOJOB UCCIEAOBAHUN €CTECTBEHHBIX HAYK JJISI K, YO, T, P ,|pabor,
UCCIIEA0BAHUM penieHus 3a1a4d npopeCcCHOHABHON NeSTeNbHOCTH. D, 2-if CeM  |KOJUIOKBUYMOB.
€CTECTBEHHBIX HayK Komriekt
JUTSL pEIICHHST 3a/1a4 3K3aMEHAIIMOHHBIX
npohecCHOHATBHOMN BOTIPOCOB
JIeSITENbHOCTH
KommiekTsl
TECTOB, 3aJaHHUs
WN-20mk-» Ucnions3yeT 3HaHNS OCHOBHBIX 3aKOHOB U vO. T. BJIP JUIs1 KOHTPOJIbHBIX
METOJO0B HCCIEAOBAHUI €CTECTBEHHBIX HAYK IS K 9’ é-ﬁ ’|pabor,
pelIeHus 3a7a4 NPOPECCUOHAILHOM JACATeILHOCTH. Ce’M ’ KOJUIOKBHYMOB.
Kommext
SK3aMEHAI[MOHHBIX
BOITPOCOB
KommiekTsl
TECTOB, 3aJaHUS
WNJI1-3onk-2 prIMeHSIeT OCHOBHBIE 3aKOHBI U METOBI VO.T, BIIP, gzgoi?HTpOHLHHX
WCCIIeIOBAaHUN €CTECTBEHHBIX HAYK IS PEIICHHS .
3aj1a4 po(heCCUOHATBHOM JIEATEIIBHOCTH. K, 3, -fi cem |KOILIOKBHYMOB.
Kommext
3K3aMCHAIIMOHHBIX
BOITPOCOB

* Vkaszvisaemes popma xonmpons. Hanpumep: YO — yemmuotii onpoc, K — konnoxeuym, T — mecmuposaniue,
P — pepepam, /] — 0oknad, K3 — keiic-3a0aua, D — sx3amen.

2. Iloka3aTeJm M KpUTepHH OLECHUBAHMA C(HOPMHUPOBAHHOCTH KOMIICTCHUMH HAa JaHHOM
jramne ux ()OpMUPOBAHUSA

Kpurepuu oneHnBanus*

TTokaszaren
" HEY/IOBICTBOPHTENHHO | YIOBIETBOPUTENHHO | XOPOIIO | OTIMYHO
HE 3a4TCHO 3a4TEHO
YpoBeHb 3HaHUH B N
YpoBeHs 3HaHUH B
. MuHHUMaIbEHO 00BeEME,
YpoBeHb 3HAHUI HUXKE . o0beme,
JOMYCTHUMBIA YPOBEHB | COOTBETCTBYIOILIEM
[TomuoTa MUHUMAITbHBIX o COOTBETCTBYIOIIEM
. . 3HaHWM, JTOTYIIECHO nporpaMme
3HaHWW | TpebOBaHUil, UMeENH mporpamme
MHOT'O HETpyOBIX MOJITOTOBKH,
MECTO TpyOBIe OIIUOKHI MOJITOTOBKH, Oe3
omuodoK JOIMYLIEHO HECKOJIBKO
OIIUO0K
HerpyObIX oImoOoK
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[Ipu pemienun
CTaHIApPTHBIX 33124 HE

[IponemoHCTpHpOBaHbI
OCHOBHBIC YMEHUS,
pEeLIeHBI THIIOBBIE

[TponeMoHCTpUPOBAHEI

BCE OCHOBHBIC YMEHHH,

peIIeHBI Bce OCHOBHBIC
3aJauu ¢ HeTPyObIMHU

[IponemoHCTpUpPOBaHbI
BCE OCHOBHBIE YMEHUS,
PEIIEHBI BCE OCHOBHBIE
3a/1a4¥ C OTJEJIbHBIMU

Hanmaue | mpoaeMOHCTpHUPOBaHBI | 3a7a4d C HETPYOBIMHU
1© | Hpon ThHp A Py OIMOKaMH, HEeCYIIECTBEHHBIMHI
YMCHHI OCHOBHBIC YMCHUS, oImnoKamu,
BEITIOJTHEHEI BCE HEJ0YEeTaMH,
MMEJH MECTO TpyObIe BEITIOJTHEHBI BCE
3aJIaHus B IIOJTHOM BBITIOJTHECHBI BCE
OIIHNOKHU 3aJlaHus, HO HE B
o0beMe, HO HEKOTOphIC |  3aJlaHusl B IIOJTHOM
MOJTHOM 00BeMe
C HEeOYETaMH o0beMe
ITpu pemenun HNwmeetcsa
N IIponemoHncTpupoBansl | [IpogeMoHCTpUPOBAHBI
Hanwuue | cTranmapTHBIX 33724 HE | MUHUMAJIbHBIA HA00p
0a30BbIe HABBIKY NIPY | HABBIKH TPH PEIICHUN
HABBIKOB | IIPOJIEMOHCTPHUPOBAHEI | HABBIKOB TSI PEIICHUS
PEIICHUH CTaHJAPTHBIX | HECTAaHIAPTHBIX 3aj1a4
(Bmamenme | 0a30BBIC HABBIKH, CTaHIAPTHBIX 3a/1a4 C
3a/1a4 ¢ HEKOTOPBIMH 0e3 ommnooK 1
OIBITOM) | MMEJIH MECTO IpyObIe HEKOTOPBIMHU
HeJ04YeTaMu HEZ0YEeTOB
OITUOKHU HEJ0YeTaMU
CdopMHUpOBaHHOCTD
KOMIIETeHIINN
H CdopMHupoBaHHOCTD
COOTBETCTBYET CdopMUpoBaHHOCTH KOMIICTCHIHH
Komnerennus B MUHUMAaJBHBIM KOMIIETSHIINHU B TIEJIOM HOMHOCTHIO
TIOJTHOM Mepe He TpeOOBAHHSIM. COOTBETCTBYET COOTBETCTRVET
XapakTepu chopmupoBaHa. Nwmerouxcs 3HaHuil, TpeOOBaHUSIM. T 660BaHI/I5}{,M
CTHKa HNmerommxcs 3HaHui, | yYMEHHUI, HaBBIKOB B | MIMerommxcs 3HaHui, HMGII())HII/IXCH 3Haﬁnﬁ
chopMupo | yMEHUH, HABBIKOB  |IEJIOM JIOCTATOYHO US| YMEHWA, HABBIKOB U MCHUH. HABBIKOB H’
BAaHHOCTH HEJOCTATOYHO JJIS peuenus MOTHBALIMM B IICJIOM y > .
MOTHBAIIUY B TIOTHON
KOMIICTCHI] peUICHUA MPAKTUYCCKUX JOOCTAaTOYHO I
Mepe JOCTAaTOYHO IS
)07 MTPAKTHIECKUAX (mpodeccHoHANBHBIX) |pemIeHNs CTaHAaPTHBIX CLLICHNS CHOMKHLIX
(mpodeccroHanbHBIX) | 3amay, HO Tpedyercs MPAKTHIECKUX p U——
3a7a4 JIOTIOJTHUTEIbHAS (mpodeccroHaTBHBIX ) (n OgeCCHOHaHBHHX)
MIPAKTHKA 110 3aaq p sanau
OOJIBIIMHCTBY
MIPAKTUYECKUX 3a/1a4
YpoBeHb
chopMupo
BaHHOCTH Husknii Huxe cpennero Cpennuit Bricokunii
KOMIIETEHII
ui

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

3. OneHo4YHBIE CpPeACTBA

3.1. Texymmmii KOHTPOJIb OCYIIECTBIISIETCS MPETOAaBaTeIeM JUCIUTUINHBI IPU TIPOBEICHUN
3aHATUH B (popMe: TeCTOB, pelIeHNs] KOMIUIEKTOB 3a/iay (JJOMAIIHUX 3a/1aHUi ), KOHTPOJIBHBIX
paboT, KOHCIIEKTOB, J1a00PaTOPHBIX paboT, co0eceI0BaHNH, 3aKITIOUUTENbHBIX TECTOB.

Ouenounoe cpencrso 1. Tecm — cucmema cmanoapmu3upoeanHsvix 3a0aHull,
nO3601A10WAA AEMOMAMUZUPOEAMb NPOUEOYPY USMEPEHUA YPOBGHA 3HAHUN U YMEHUT
odyuarouezocs.

Pa3zpnen «Mexanuka u MoJieKyJasipHas puzuka»

Bxoonoti mecm (T3_1). IlpoBepka 0CTaTOUHBIX 3HAHUN MO MIKOJIBHOMY Kypcy (U3HUKH.

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

3axmountenbHbi TecT (3T 1) mo Teme «MexaHukay.
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3akmountenbHblil TecT (3T 2) mo Teme «MonekymnsipHas (U3UKa U TEPMOTUHAMHKAY.
Pa3znen «JyiekTpoMarHeTusm»
HToroBoe TeCTUpOBaHUE 110 pa3eily
Pa3nen «OnTuka, aToMHas u saepHast pusuka»

11 tectoB (T3 1-T3 11) mo TemMmam NpakTUYECKUX 3aHITHH M 3aKJIFOUUTEIBHBIN TECT

Kputepuu onieHKu pe3ynbTaToB TECTUPOBAHMUS:

3aumeno — MeHee 2 HEMPaBUIBHBIX OTBETOB

He 3aumeno — 6onee 2 HeNMpaBUIbHBIX OTBETOB

OueHo4uHoe cpeacTBo 2. Peuienue komniekmoes 3aoau (Oomauinee 3a0anue) — Cucmema
3a0anuil 011 OUCMAHWUOHHO20 8bINOJIHEHUS, NO380JIAIOWAA NPOBEPUNb KAUECH B0 YPOBHS
3HAHUIL U YMEHUIL 00y4arue2ocs.

Pa3nesn «MexaHuka U MoJIeKyJIAPHAs (PU3HKA)

Jowmamaee 3amanue 1 (I3 1). BeimosHeHne mpoOHOTO TeCTa B CETEBOM 00pa30BaTEILHOM MOIYIIE
(Moodle).

3 2. Kunemaruka MaTepuaabHOW TOUKH.

I3 3. Jlunamuka MatepuaibHON TOYKH.

J3 4. 3aKoH coXpaHEHMs B MEXAHUKE.

I3 5. Mexanunueckue KoneOaHusl.

A3 6. MKT upaeanbHOro raza ra3oBbl€ 3aKOHBI.

3 7. IlepBoe Hauano TepMOAMHAMUKH. TEIIOEMKOCTb.

I3 8. Bropoe Havasio TepMoIuHaMUKHU. TepMOIUHAMUYECKUE IUKITBI.
Pa3nen «JiiekTpoMarseTusm»

JlomaniHue 3a1aHus 0 TeMam:

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

3 2. Pabora anekrpudeckoro mous. [Torennuan. [lone B AudneKkTprKax.
I3 3. OnexrpoemkocTh. KonaeHcaToOpHI.

13 4. ITocTosSHHBIN NEKTPpUUYECKUI TOK. 3aKOHBI IIOCTOSIHHOTO TOKA.
3 5. MarautHoe nosie. 3akoH buo-Casapa-Jlannaca.

3 6. CunoBoe AeiicTBrE MarHUTHOIO NOJISL Ha 3apsiibl U TOKH.

A3 7. OnexrpoMarHuTHAsE UHAYKIIHSL.

13 8. SIBnenue caMOMHIYKLIUHU. DIEKTPOMAarHUTHbIE KOJIeOaHuUsI.

Pa3znen «OnTuka, aToMHas U siiepHast GPU3MKA»
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JlomarmHue 3agaHus 10 TeMaM:
I3 1. UnTepdepenmus creta
A3 2. Iudpakmus cBera
3 3. Ionspuzanus ceera
3 4. KBaHTOBO-ONTUYECKUE SIBICHUS
I3 5. DnemeHThI aTOMHON (HU3UKH

I3 6. DnemMeHTHI aepHOi GU3HKH

OuenouHoe cpenctso 3. Konmpoavnasa padooma — Hadop 3a0anuii 011 RPOGEPKU YMEHU
npUMeHAmb meopemuyecKkue 3HaHusA 0 peuleHus 3a0ay no pazoey OUCHUNIUHDL.

Paszgea «MexaHuKa ¥ MOJIEKYJ/JIsIpHAsA (PU3UKA»

KonTponbnas padora 1 (KP1). Mexanuxka.

Kontponsnas padora 2 (KP2). Tepmoannamuka u MOJIEKy IsipHas PU3UKA.
Pa3nen «JiiekTpoMarseTusm»

KonTponbHas pabota mo Teme «3JIeKTPUYECTBO U MAarHETU3M»
Pazngen «OnTuka, aroMHasi v siiepHasi pusuka

Kontponbnas padota 1 (KP1). BorHoBas ontrka

Ouenounoe cpeacrso 4. Koncnekm — cpedocmeo 014 nposepKu 20moeHOCMU K
npaKmuuecKum unu CeEMUHAapCKuM 3aHAMUAM.

CozlepmaHHe MaTCpHraIoB, MPCACTABJICHHBIX B KOHCIICKTAX, COOTBCTCTBYCT TCMaM
JICKOIMOHHBIX U MMPAKTHUYCCKUX 3aHATHH. HpOBepKa OCYHICCTBIIACTCA MPLCIIOJaBaTCIIEM Ha
MPAKTUYCCKOM 3aHATHU.

OuenouHoe cpeactTso 5. Jlabopamophnas paboma — cpedcmeo 011 3aKpenieHus u
NPAKMUYUECKO20 0CEBOCHUA MAMEPUANA NO ONPEOEIEHHBIM MeMAM OUCUUNTUHDL.

Tpebosanus k opopmaenuro omuema no rabopamopnoti pabome npeocmasnenvi 8 POC.

Ouenounoe cpeactBo 6. Codecedosanue — cpeocmeo KOHMPOsA yC6OCHUA YUEOHO20
Mamepuana no meme 1ad60pamopHoil padbomul u ymeHuil noyuams, oopadamopieams u
unmepnpemuposams pe3yibmamaul Ikcnepumenma. Ilpoeooumcea uHOUGUOYAILHO ¢ KAXHCObIM
CMYOeHmoM uiu 6 MUHUZPYNNAX.

Bompocs! 11t MOATOTOBKH K cOOECEeI0BAaHUIO IO Tab0paToOpHOil paboTe MpUBEICHBI B
METOJMYECKUX YKa3aHUAX K JaOopaTOpHBIM paboTam. B orileHOUHOM CpencTBEe MPUBEICHBI
TpeOOBaHUS U PEKOMEHAAINH 110 0(OPMIICHHUIO OTYETA TI0 JTabopaTOpHOM padoTe.

JlaGoparopHble pabOThI BHIIOIHAIOTCS IO HHAMBUAYAIbHOMY rpaduky. JlaboparopHbie
paboThI BHIMOIHSAIOTCS B TIApe, €CJIM B TPYIIE HEUETHOE KOJIMYECTBO CTYJIEHTOB, TO JIOITYCKaeTCs
BBINOJIHEHHE Pa0OThI TPEMs CTYACHTaMH.
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Bce naboparopHbie paboThl 00ecIedeHbl METOAMYECKUMH YKa3aHusMU. Bee 3amanus k
nabopaTOpHBIM paboTaM MPEACTABICHBI B CETEBBIX 00pazoBarenbHbIX MOAYIsIX (COM Tpebosanus
K ohopMmienuro omyema no 1abopamopHou pabome.

Otuer JOmKEH colepKaTh

1. Howmep u HazBanue nabopatopHoit padoTsl, DUO cTyneHTa, KOTOPHIN €€ BBIIIOJIHUI, HOMEP
TPYHIIBL

2. llenwm u 3ama4un paboOTHI.
3. IIpubopsl n NpUHAIEKHOCTH.

4. (Cxema ycTaHoBKH (9KcriepuMenTa). OCHOBHBIE Y3JIbl U 3JIEMEHTHI 0003HAYaIOTCSl HOMEPaMH,
KOTOpBIE paciiu(pOBBIBAIOTCA.

5. Pa6ouas popmymna(er). DopMyIibl, IO KOTOPBIM HETIOCPEICTBEHHO MTPOBOISTCS PACYCThI
BEJIMYHH, OTIPENICIIIEMBIX B YIIPAKHEHUSIX JJabopaTopHoii paboThl. Bee 0003HaueHNS (hru3nIecKux
BEJIMYHH, BXOSIIUX B paboure (HopMyJIbl, TOJKHBI ObITh paciii(poBaHbl HUXKE.

6. Hnes metona. B HECKOJIBKUX MNPEAJTIOKCHUAX PACKPBIBACTCA CYTh CI)I/ISI/I‘IGCKI/IX SIBJICHUH U
IMpouecCCoB, JCKaAMX B OCHOBC IIPOBOAUMOI'O 3KCIICPUMCHTA.

7. Tabnuma(sl), B KOTOPBIE 3aHOCATCS SKCIIEPUMEHTAIbHBIC U PacyeTHbIC JaHHbIe. CTYACHT
3apaHee JI0JKEeH IPoAyMaTh CTPYKTYpPY TaOJUIbl, HCXOS U3 TOT0, CKOJIBKO OIIBITOB HEOOX0AMMO
IIPOBECTHU, KAaKUE BETMYMHBI HEOOXOIMMO OTIPENEINUTh U paccuuTath. [Ipu opopmiueHnn Tadbmui B
IIaIKe JOJKHBI ObITh YKa3aHbl 0003HAYEHUS BEIMYUH U Yepe3 3alsTyI0, €JMHULBI H3MEPEHUS.
PexomeHnyercs Bcerzia ocTaBisiTh HECKOJIBKO KOJIOHOK, KOTOPbIE MOTYT IIPUTOUTHCS JUIs
pacuyeToB MOrPEIIHOCTH.

8. Pacuertsl. [IpuBoasSTCS OCHOBHBIEC PacyeThl 3HAYCHU OMpeIesieMbIX B pab0Te BEIMYUH U UX
MOTPEIIHOCTEH.

9. TloctpoeHsl HEOOXOIUMBIE JUTSI aHAJIN3A PE3YNIbTATOB HKCIiepuMenTa rpaduxu. [Tpu
MOCTPOECHUH IpadrKa y Kax10i OCH JOJKHBI ObITh MTOANKCAHBI 0003HAYEHUS BEJIMYUH U €UHUIIbI
U3MEpPEHUs; MaclITad T0JKEeH ObITh BHIOpaH pallMOHAIBHO; HAa IpaduKe TOJIKHbBI ObITh YETKO
BUJIHBI SKCIIEPUMEHTAIbHBIE TOUKH; HE JOMYCKAEeTCsl COEeIMHEHNE TOUEK JIOMAaHOW KPUBOH,
COEMHAIONICH 3TH TOUKU; IPU HEOOXOTUMOCTH Ha rpaduKe MPOBOIUTCS alPOKCUMUPYIOLIAs
KpHUBasl.

10. BemBogsl. KpaTko n3nararoTcsi OCHOBHBIE PE3YIIbTaThl IKCTIEPUMEHTA HCXOJIS U3 €0 IeNei,
npoBOUTCS UX aHanu3. Eciam B pabote onpenensercs HeKoTopas (pu3nyeckas OCTOsIHHAS, TO
HE00XO0UMO yKa3aTh 3HaYCHHE, ONPEEIIEHHOE SKCIIEPUMEHTANILHO (BKJIIOYAsi IOTPEIIHOCTD), U
IPOBECTHU €€ CpaBHEHUE ¢ TabauuHoN BennunHoi. Ecnu nccnenyercs kakas-1m60 3aBUCUMOCTb, TO
YKa3bIBAETCS XapaKTep STOW 3aBUCUMOCTH, BBISBIIEHHBIN B SKCIIEpUMEHTE (JINHEHHA,
HKCIOHEHIMAIbHAS U T.1.), U IPOBOJUTCS CPABHEHHUE C TEOPETUUECKOM 3aBUCUMOCThIO. Ecin
IIPOBEPSIETCS CIIPaBEAJIMBOCTh HEKOTOPOT0 (PM3NYECKOTO 3aKOHA, TO TaAK)Ke HE0OX0IMMO ITPOBEPUTH
corjiacue SKCIEepUMEHTAIbHBIX JIaHHBIX C TEOPETUYECKON (POpMYJIIOi.

OKoHYaTeNbHBIN Pe3yabTaT TOKEH ObITh 3aMMCaH B COOTBETCTBUU C MPUHATHIMU MIPABUIIAMHU;
o0s3aTenpHa OLIEHKA MOTPEIIHOCTH MTOJIyY€HHOTO pe3yibTaTa U COOJII0IeHNE IPaBUIT OKPYTIIEHUS
3HAUYCHUM OMPEICIIEMbIX B OKCIIEPUMEHTE BETUYNH U MX MTOTPEITHOCTEH.

Ipumep 3a0arnus ons 1abopamoprot pabomet « Onpeodenerue OIUHbL CBEMOBOU BOIHYL C
nomowwro bunpusmel Openensy
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1. CobepuTte cxemy COTIacHO PUCYHKY.

2. Ha Oymare OoTMeThTE TOJIOKEHHUS J1a3epHBIX MmaTeH. Cmemas Oymary, caenaite HECKOJIbKO
3apucoBok. CHSB Oymary, U3MepbTe Bce paccTosHus | Mex 1y nsaTHamu.

3. W3mepbre paccrosiHue L OoT OMNpu3MBI J0 3KpaHa W HAWIUTE MPETOMIISFOIIUN yroJl

I

2L(n-1)

Berurciienus mpoBenuTe A BeeX 3HaueHui | u oreHuTe morperiHocth. [TokasaTensb

MIpEJIOMJIEHUS cTekJIa Ounmpu3mMbl N = 1.51.

ounpusmsl: 3 =

Kpumepuu oyenusanus pesynomamos 3awumuol 1a60pamopHsix pabom

e CoOTBeTCTBHE NTOATNOTOBKH J1a00OPAaTOPHOTO JKypHaja YCTaHOBJIEHHBIM TPEOOBaHUAM.

e (CreneHb NOTOBHOCTH K BBINOJIHAEMOH paboTe: 3HAHWE LU M 3afad paboThbl, MOpsaKa
BBIIOJIHEHUS] ~ YNP@KHEHUH M CXEMbl  yCTAHOBKHM, Ha3HaueHUs NpuOOpoB U
IIPUHAJIC)KHOCTEN.

e 3HaHMe OCHOB Teopuu. [loHMMaHNe naen MeToa NPOBEIECHUS U3MEPEHUH.

e Jlonumanue 00J1aCTH IPUMEHEHHSI HCIIOIb30BAHHBIX B pab0Te 3aKOHOB (PU3UKH.

e BiajeHue cpencTBaMH IOJy4eHMS M 00paOOTKM HMHPOpPMALUMU, yMEHUE CTPOUTH MU
UHTEPIPETUPOBATh I'paMKH, PacCCUMTHIBATh IOTPELIHOCTb, AHAIW3UPOBATH IOJYUYECHHBIE
PE3YIbTAThI U 1CJIaTh BBIBOJBI.

e CpoK BBINOJIHEHHS U 3aIUTHI 1a00paTOPHOM paboTHI.

Ouenounoe cpencro 6. Codecedosanue

ColGecenoBaHue — 3TO CPEACTBO KOHTPOJIS, OPraHM30BaHHOE KaK CIeluanbHas Oecena
IpernoaaBaTessl ¢ 00YJaroUMCs Ha TEMBI, CBSI3aHHbIE C N3Y4aeMOM JUCIUILTHHOM, 1
paccunTaHHOE HA BBIAICHEHHE 00BbeMa 3HAHUM 00yJaroIerocs 1o ONpeaeICHHOMY pa3Jielly, TEMe,
npo0iieMe u T.II.

B naHHO# MUCHUIUIMHE HCIIONB3YETCS KaK CPEACTBO KOHTPOJIS YCBOCHHS yU4EeOHOTO
MaTtepHaa 1o Teme J1abopatopHoOi paboThl U yMEHUH MOJTy4aTh, 00pabaThIBaTh U
HMHTEPIPETUPOBATH PE3YNbTAThI dKcTIepuMeHTa. [IpOBOANTCS HHANBUAYATHHO C KAXKIBIM
CTYJEHTOM WJIM B MUHUTPYIIAX.

HpI/IMepH BOITPOCOB JIs1 TIOATOTOBKHU K CO6CC€I[OB3HI/IIO 1o na60paTopH0171 pa60Te:
((I/ISYLICHI/IC 3aKOHOB MEXaHWYECKUX KOJCOaHUMH C IMOMOIBIO MasiTHUKA [1omsa»:

e Kakue xone6anus Ha3bIBAIOTCSI COOCTBEHHBIMU (CBOOOTHBIMU)?
e 3anuImuTe 3aKOH JUHAMHUKH 3aTyxaromux Konedanuii. [I[poananusupyite ero penieHue.
e B yem 3aximrovaetcst GU3NUECKU CMBICT KO PuImenTa 3aryxanus?

Bonpocs! 11t MOArOTOBKH K coOeceI0BaHUIO 10 Jab0paTOpHBIM paboTaM MpUBEICHHI B
METOJMYECKHNX YKa3aHUAX K TaOOpaTOpHBIM paboTtaM. Kpumepuu oyenusanus pe3yivmamos
cobecedosanus (3awumsl 1a00pamMopHbIX pabom)

CooTBeTcTBHE MOATOTOBKH JIAOOPATOPHOTO )KYypHAJIa YCTAaHOBJICHHBIM TPEOOBAHUSM.

e (CreneHb TOTOBHOCTH K BBIMOJIHAEMOW paboTe: 3HaHUE LENUW U 3ajad paboThl, MOpAIKa
BBIIIOJIHEHUS] ~ YIPOKHEHUH M CXEMbl  yCTAHOBKHM, Ha3HaueHUs MpuOOpoB U
IIPUHAJICKHOCTEN.
3HaHue OCHOB Teopuu. [loHnManue uien MeToa NPoOBEACHNS N3MEPEHUI.

e [loHumanue 00JIaCTH MPUMEHEHHSI HCIIOIb30BAHHBIX B pab0Te 3aKOHOB (PU3UKH.
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e BrajgeHue cpencTBaMH IMONydeHHS M 00paOOTKM HMH(POpPMALMU, yMEHHE CTPOUTh H
MHTEPIIPETHPOBATh TPAadUKH, PACCUUTHIBATH IOTPELIHOCTh, AHAIU3UPOBATH ITOJyYCHHBIC
pEe3yJIbTAThI U J1€1aTh BBIBOJIBI.

e CpOK BBINOJHEHUS U 3AIIUTHI JA00PaTOPHOIT pabOTHI.

3.2. IIpoMexxyTo4YHAas aTTECTAIMsI IPOBOJIUTCS B BUJE 3aUeTa U/ SK3aMeHa.

3aueT — 3TO CPEeCTBO KOHTPOJIS,, OPraHU30BaHHOE KAaK MUCbMEHHBII OTBET Ha 3a/laHHbIE BOIIPOCHI
W/Wn crienuanpHas Oecena mpemnojaBareist ¢ 00y4JaroImnuMcs Ha TeMbI, CBS3aHHBIEC C H3y4aeMOoi
TUCIUILIMHOM, U paCCYMTAHHOE Ha BBISICHEHHE 00beMa 3HaHUN 00yUaIoLIErocs Mo ONpeIeICHHOMY
paszeiny, TeMe.

BOl'[pOCLI AJIA MOATOTOBKH 110 pa3aery «Mexanm«a, MOJICKYJISIpHasA (])mmca»

1. CnocoGbl onucaHusi JBM)KEHUS MaTepUAJbHONW TOUKU: BEKTOPHBIM, €CTECTBEHHBIH U
KOOPJAWHATHBIH. OKBHUBAJCHTHOCTh PpA3JIMUYHBIX CHOCOOOB omucaHusi JBWkKeHus. [lytb u
TpackTopus. [loHATHSA cpeaHell U MTHOBEHHOW CKOPOCTH M yCKOpeHMs. CKOpPOCTb ITPOXOKIACHUS
nytu. llouck rpaduka JBUKEHMS 1O €ro XapakTepUCTHKaM (Ciliy4ail  OJHOMEpPHOIO
PABHOIIEPEMEHHOTO JIBUIKECHU).

2. JIBmkeHne MaTepuaIbHOW TOYKH MO OKPYXHOCTH M €r0 KHHEMaTHYECKUE XapaKTePUCTUKH:
BEKTOP 3JIEMEHTAPHOTO YIJIOBOTO NIEPEMEILEHUS, YIIIOBAsA CKOPOCTh U YCKOpeHHE. CBs3b JIMHENHBIX
Y YTJIOBBIX KNHEMATUYECKUX XAPAKTEPUCTHK.

3. Omnucanue KpUBOJIMHEHHOIO JIBUKEHUS MAaTEPUATbHON TOUKHU: MMOHATHE Palnyca KPUBU3HBI
TPAaCKTOPUHM, HOPMAJIBHOIO M TaHIC€HUWAJIbHOrO HampasieHud. IlomHoe, HOpManbHOE W
TaHTeHIMAJIbHOE YCKOPEHHS U UX (U3NYECKUN CMBICII.

4. Ponp BbIOOpa CHCTEMBI OTCU€Ta B AMHAMUKE. 3aKOH MHepuuu (TepBbid 3aKkoH HbioTOHA).
WNuepunanpHele cuctemsl orcuera. [Ipunuun otHocuTensHocTH [Manumes.

5. Omnucanue JBUKEHHSI HECBOOOIHBIX YACTHI] B MHEPLMAIBHBIX cucTeMax orcuera. [loHaTus
cuibl U Maccel. Bropoint 3akoH Herotona. Ilponenypa m3mepeHuss Macchl, CBOWCTBA MAaccChl.
[TonsaTHe wWMITynbCa MaTepHaIbHOW TOYKH. BTOpoii 3akoH HproToHa B ummynbcHOW (opwme.
Ob6nacTh NPUMEHUMOCTH BTOpOTro 3akoHa HproToHa.

6. JleiictBue W TPOTHBOJCHCTBUE, TpeTud 3akoH HproToHa. [IpuMepbl e€ro MposBICHUS.
OO6nacTh NIPUMEHUMOCTH TPEThEro 3akoHa HproToHa.

7. Ilonstne HemHepuUMaIbHOW cUCTeMbl oTcueTa. CHUIIbl MHEPIMM U UX cBOMCTBA. [IpuynHbI
BO3HUKHOBEHHUS CUJI HHEPLIUHU.

8. Mmmynec cuctembl. 3aKOH HM3MEHEHHUS WMITYJIbCa. 3aKOH COXPAHEHHUS WMITyJbca U
OTJEIBHBIX €r0 KOMIIOHEHT. MIMITyIbC KaK yHUBEpCAIbHASL XapaKTEPUCTUKA COCTOSIHUS CUCTEMBI.

9. Paborta cui. MomHuocts. KoHcepBaTHBHBIE W HEKOHCEPBATUBHBIC CHIIBL. JlMCCHUIIaTHBHBIC
cuibl. Pacuer paGoTel B OJHOPOAHOM IOJie CHIIBI TsKeCTH. Pacuer pa®oThl Cuil yHmpyroctu u
paboTHI B 110JI€ HEHTPATbHBIX CUJI.

10. Kunernueckasi Heprusi MarepuajibHON TOUKM M TBEpAOro Tena. Teopema 00 M3MEHEHUU
KUHETUYECKON SHEPIUHU.

11. [loteHumanpHas Heprus cuctemsbl Tend. [IpHUMHBI M3MEHEHUS MOTEHIMAIbHON SHEPIHH.
CaolicTBa NoTeHUMANbHON 3HEpruU. CBsI3b CHIIBI U TOTEHIIMAIBLHOW SHEPTUH.

12. Tlonnas MexaHWYecKas HPHEPIusi CUCTEMbl. 3aKOHbI M3MEHEHHS M COXPAaHEHHs MOJHOM
MexXaHW4YeCcKou sHepruu. [ToHsATHE TOTEHIIMAIBHON SIMBI M TIOTEHIIMAIBHOTO Oaphepa.

13. [lonsiTue MOMEHTa CHUJIBI OTHOCHTEIBHO 3aKpeIUIeHHOW TOYkH. Pacuer MomeHTa cCui
OTHOCHUTEIIBHO 3aKperuieHHoN ocu. MomeHT nnepunn. Teopema [lIteitnepa.

14. Kunernueckass »Heprusi Bpaujaromerocst tena. KuHeTwueckass 3HEprusi TBEpPAOTo Tedna,
COBEPIIAOIIETO TUIOCKOE ABMKeHne. Teopema K€nura.

15. OcHOBHOIl 3aKOH JMHAMUKM BpallaTeIbHOrO JBWXKEHHMsI TBEPJIOro Tena. YCIOBHE
pPaBHOBECHsI TBEPJIOTO TENA.
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16. MoMeHT uMIyabCca MaTepuaIbHOM TOYKHM M TBEPAOTo Tena. MOMEHT MMIYJIbCca TBEPAOTO
Tela OTHOCUTENbHO 3aKPEIJICHHON OCH. YpaBHEHHE MOMEHTOB. 3aKOHBI U3MEHEHHS U COXPaHECHUS
MOMEHTAa UMITYJIbCA.

17. 'apmonunyeckue kosiebanus. JIMHEHHBIN OoCHMILIATOpP. 3aKOH TApMOHUYECKHX KOJIeOaHMH.
[TapameTpsl TapMOHUYECKUX KOJEOAHWH M WX (DU3MYECKHA CMBICT. YCJIOBHE TapMOHUYHOCTH
KoseOanuii. Pacuer coOCTBEHHON 4acTOTHI ATHX OCLUIUIATOPOB.

18. 3aryxanue KoneGaHuii mnpu HaTUUMM Bs3Koro TpeHus. Koadounment 3aryxaHus,
jorapupMUUECKUN JEKPEMEHT 3aTyXaHusl, 100poTHOCTh. Cilydan Majnoro u O60JbIIOro TPEHUS.

19. BoinyxneHHbsle KosiebaHus MO JEHCTBUEM TapMOHUYECKOW cuibl. llepexonnslii u
YCTAaHOBUBIIUICS pexuUMbl. Pe3oHaHC aMmuTyapl. AMIUIMTYAHO-4aCTOTHBIE PE30HAHCHBIE
XapaKTEePUCTHKH, MX 3aBHCHUMOCTb OT Kodd¢uiuenta 3aryxaHus. Duznyeckuii cMbICI
JIOOPOTHOCTH.

20.Tloctynarel  crenuanbHOW TEOPUU  OTHOCcHTeNnbHOCTU. IIpeoOpazoBanust JlopeHma.
Kunemarnyeckue 3¢ ekt criennanbHOR TEOPUU OTHOCUTEIBLHOCTU: YPPEKT COKpaIlleHUs ATUHBI,
a¢deKT 3aMeICHHs] BpEMEHHU.

21. Knaccuueckass W pENSTUBUCTCKAs KapTUHBI Mupa. [loHsTHE pPENITUBUCTCKON SHEPIUU.
CooTHoIIEHHE MEX]ly MAcCOI U SHEprueH.

22. MakpoCUCTEMBI: TpPHUMEPBI, OCOOCHHOCTH, COCTOSHHUS MAaKpPOCHCTEM M  CHOCOOBI
uccienoBanusi MakpocucreM. CpeaHue BEIWYHMHBI 110 BPEMEHHU, 110 aHCaMOIII0, Iprojaudeckas
TUIOoTe3a.

23. YpaBHEHHE COCTOSIHHS WJICATBHOrO Ta3a — ypaBHeHHe MeHneneeBa-Knaneiipona. Cmech
ujealnbHbIX Ta30B, 3akoH JlansToHa. M30mporecchi.

24. OCHOBHBIE YpaBHEHHS MOJEKYISPHO-KMHETHYECKON TEOpPHH HIEAIHOro Tasza. BwiBox
ypaBHeHus Kiay3myca u OCHOBHOTO ypaBHEHHSI MOJIEKYISPHO-KMHETUYECKOW TEOPUHU UAE€aTBLHOTO
rasa.

25. TemnepaTypa - Mepa KHHETUYECKOW sHepruu Mosiekyid. CpelnHss KMHETHYEeCKash SHEprus
Mouiekys. CpemHsisi KBaJpaTU4yHasi CKOpOCTh Mojiekyn. CrenmeHu cBoOoabl. 3akoH boibiiMana o
paBHOpACHPEICICHUN MOJIEKYII [0 CTETIEHSM CBOOOIbI ABMKEHUS MOJICKYII.

26. Pacmpesnenenne MOJICKYJ Ta3a IO CKOpPOCTSIM — pacmpenencHue Makcsemia. [LioTHOCT
BEPOATHOCTH. XapaKTepHbIE CKOPOCTU paclpeesieHus. 3aBUCUMOCTh pacmpeeneHus MakcBesia
OT TEMIIEPATYPhI PO/ia BELIECTBA.

27. VneanbHbli Ta3 B cUJIOBOM 1ose. M3meHeHne naBneHus rasa ¢ BeicoToil. bapomerpuueckas
¢dopmyna. PacnpeneneHve MoOJIEKyl 10 TOTEHUUAIbHBIM DJHEPrUsIM B CHJIOBOM IIOJIE —
pacnpezenenue boipnMana.

28. SIBnenme nuddy3un B razax. YpaBHeHue duka. 3aBucHMOCTh Kodhdummenta muddysun
0T (PM3NYECKOHN MPUPO/IBI U TAPAMETPOB COCTOSHUS HI€AIBHOTO rasa.

29. MonexkynsipHbIi MEXaHW3M BHYTPEHHETO0 TpeHHs B ra3ax. YpaBHeHue HproToHa.
3aBrucuMOCTh K03((hUIMeHTa BI3KOCTH OT pojia ra3a U NapaMeTpoB COCTOSIHUS UAEaTbHOTO rasa.

30. BHyTpeHHssT DHEpPrus TEPMOJWHAMHYECKOW CHUCTEMbl Kak (YHKIUS  COCTOSHUSI.
BHyTpeHHsIE SHEprus HAealIbHOrO0 Tra3za. OKBHBAJEHTHOCTb TEIUIOTHI M paboTel. | 3akoH
TEPMOJMHAMUKH, €T0 CBSI3b C 3aKOHOM COXpaHEHMsI U IpeBpalleHus SHepruu. BeuHslil gBurareib
IIEPBOrO poJa.

31. DnemeHnTapHas paboTa, coBeplIaeMas ra3oM IpH HU3MeHeHHH oObeMma. ['padudeckoe
npejcTaBieHue padoTbl. 3aBUCUMOCTb pPabOThl OT BUAA Mpolecca. BwrunciaeHue paboThI
UJeaNbHOT0 raza MpH U30IpoLeccax.

32. Knaccuueckast Teopusi TEIUIOEMKOCTH HJACATbHOIO Ta3a. YjaeldbHas U MOJsSIpHas
TEIUIOEMKOCTH, CBSI3b MEXIY HUMHU. MOJsipHbIE TEIUIOEMKOCTH TpU TMOCTOSHHOM JaBJIEHUU U
o0BbeMe U UX B3aUMOCBs3b, (opMysa Maiiepa.

33. Ilpumenenne | Havama TEepMOIMHAMHKHM K pa3IMYHBIM TIporeccaMm (TepMOIUHAMHKA
M30IPOIIECCOB).

34. OGparumble 1 HEOOpaTUMBIE TEPMOJAMHAMHUYECKHE Tporecchl. HeoOpaTuMocTh peabHBIX
IIPOLIECCOB.
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35. Ilpsmble 1mkibl. TermoBble MamuHbL. Ko3(pGUIMEHT MOJE3HOrO ACHCTBHS TEIUIOBBIX
MmarmuH. Il 3aKoH TepMoguHaMuku B hopmyaupoBke Tomcona. Beunslii ABUTaTeNlb BTOPOTO POJIaA.

36. Huxn Kapno. Pacuer KIIJl maeanbHON TEIUIOBOW MAalIMHBI, pabOTaIOMIEHd MO MPSMOMY
obpatumomy nukiay Kapro. Teopembr Kapro. Crioco6s1 moBsitenust KITJ[ TermoBeIx MamyH.

37. OOparHble THMKIbI. XONOMWIbHBIE MAIIWHBL. XOJIOAWIBHBIN Kod(hdumment. Il 3akon
TepMoAuHaMUKHU B hopmynupoBke Kiaysuyca.

38. IlpuBeneHHOE KOIMYECTBO TEIIOTHL [IpHBEeHHOE KOTUYECTBO TEIUIOTHI B OOPATUMBIX H
HeoOpaTUMBIX Ipolieccax — HepaBeHcTBO Kitaysuyca.

39. DHTpomUs TEPMOJAUHAMHYECKUX CUCTEM KakK (PYHKIUS cOocTOosHUsA. VI3MeHeHne SHTPOIUH B
3aMKHYTBIX CUCTEMax MpU 0OpaTUMBIX U HEOOPATHUMBIX Mpoleccax. 3aKOH BO3PACTaHUSI SHTPOIHH.
[Tpumepsl, NOATBEPKAAOIINME 3aKOH BO3pACTAHUS »SHTponuHu. l3MeHeHue »sHTponuM 17
UJeabHOTrO rasa.

BOl'[pOCLI AJIA MOATOTOBKH K 32a49€TYy IO pasaery «3.]'[eKTpOMal"HeTI/I3M»

1. DnexTpudeckuii 3apsia u ero cBoicTBa. 3akoH Kynona. HanpsskeHHOCTB 3JE€KTPOCTaTHYECKOTO
nons. [IpuHIMND cynepno3uuuu cuil U noJieid. PacyeT noseit ¢ uCronb30BaHuEM NPUHIUIIA
CYINEPIO3UIIUH.

2. I'padmuyeckoe onucanue nekTpudeckoro mosis. [IoTok BekTopa HanpsKEeHHOCTH
anekTpuyeckoro nois. Teopema ['aycca B unTerpanbHoi hopme (GopMyaupoBKa).

3. Pacuer nonieii ¢ ucmnonb3oBanueM Teopembl [aycca (mojie paBHOMEPHO 3apsKEHHOM TIOCKOCTH,
mapa, cepbl, HUTH).

4. IloTreHMANIBHBIN XapakTep deKTpocTarnueckoro mojst. [lorenmuan. [loTennmansuas sHEprus
B3aWMO/JICUCTBUS 3apsI0B.

5. IloTenmuan. HOpMI/IpOBKa noreHmuana. Pacuer morenuuana. CBs3b HaIIPsSA’KCHHOCTHU U
IHoT€HOuasjia.

6. DNeKTpUYECKUH AUTIOINb. DIEKTPUUECKOE MoJe TUMois. J{Uonb B 31eKTPUYECKOM I0JIE.
7. JudJEeKTPUKHU B dJeKTpudeckoM noie. [lonspuzanus qudnekTpukoB. MexaHu3Mbl MOJSPU3AIIH.

8. BCKTOp noJrsipu3aiu JU3JICKTPUKA. BGKTOp QJICKTPHUYICCKOI'0 CMCIICHU A (BJICKTpI/I‘{eCKOﬁ
I/IHI[yKHI/II/I). I[I/IBJ'IGKTpI/ILICCKaSI BOCIIPUUMYUBOCTD U AUIJICKTPHUYCCKAA MPOHUIIACMOCTE BCIICCTBA.
QHCKTpI/I“IeCKOG oJie B OAHOPOAHOM JUIDJICKTPUKE. OO0ObeMHast III0THOCTh SHEPTIUn
SJICKTPHUYECCKOTIO ITOJIA B JUDJICKTPUKE.

9. YcioBus paBHOBECHE 3apsI0B B TPOBOJHUKE. 3apsKeHHBIN MpoBoAHUK. [IpoBOIHUK BO
BHCIIITHEM BJIGKTpI/I‘IeCKOM I10JIC. HOJ'IG BHYTpI/I nu y HOBerHOCTI/I HpOBOJIHI/IKa. 9J'I€KTpOCTaTI/I‘-I€CKa$I
3aIATa. 3a3eMJICHUE.

10. EMKOCTh IPOBOJJTHMKOB M KOHJIEHCATOPOB. DHEPIHsl 3apsHKEHHOro KoHieHcaTopa. O0beMHas
IUIOTHOCTB SHEPTUM JIEKTPOCTATHUECKOTO TIOJIS.

11. Cuna v mI0THOCTH TOKA. Y CIIOBHS CyIIeCTBOBaHUA Toka. CTOpoHHUE cuiibl. Dc. Hanpskenue
Y Pa3HOCTh MOTEHIUAJIOB.

12. 3akon Oma 1 yyacTKa Leni B MHTerpajgbHOi U auddepennunansHoi popmax. 3akon Oma ams
nosaHo# nenu. Pa3sersnennsie nenu. [Ipasuna Kupxroda.

12. PaGota u MontHOCTH TOKa. 3akoH Jlkoyns-JIenma.
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13. OcHOBHBIE NTOJIOKEHUSI KIIACCUYECKONW TEOPUU 3JIEKTPOIIPOBOJHOCTH METAILIOB (Teopus pyne-
Jlopenna), yciaoBusl €€ IPUMEHUMOCTH U IPOTUBOPEYUS C IKCIIEPUMEHTAIBHBIMU PE3YJIbTaTaMU.

14. DnexkTpruyecKuil TOK B )KUAKOCTSX U razax. JJIEKTPUUECKHUI TOK B IIOJIYIPOBOIHUKAX. P-N -
nepexoa. BonpramnepHas xapakTepucTtuka p-n - nepexosa. Beinpsimistorye cBoicTBa p-n -
nepexoza.

15. MarauTHO€ B3aMMOJEMCTBHE ITOCTOSIHHBIX TOKOB. 3aKOH AMIiepa. BekTop MarHuTHoM
uHAyKuu. CHI0Boe JeficTBUE MAarHUTHOTO I10JIs1 Ha IPOBOJIHUK C TOKOM U JIBUXKYIIMNCS 3aps[l.
3akon buo-Caapa-Jlariaca. MarHuTHOE 1MoJi€ Ha OCH KOJIblIa ¢ TOKOM. MarHUTHBI MOMEHT
TOKOBOT'O KOJIbI1a. MarHUTHOE 10JI€ OTPE3Ka C TOKOM.

16. Teopema o uupkynsauuu Bekropa H (3akoH IOIHOrO TOKA).

17. Hamaruuuenue BemiectBa. Bektop HamarunueHHocty. HanpsikeHHOCTh MAarHUTHOTO TOJISI.
MarnuTHas nponunaeMoctb. Kitaccudukamms MarHeTUKOB. MarHUTHBIE CBOMCTBA aTOMOB.
['mpoMarHuTHOE OTHOIICHHE JIJIsl OPOUTAITBHOTO JIEKTpOHA. JlnamMarHuTHbBIN 2P DEKT.

18. JIBmkeHue 3apsKEHHBIX YACTHUI] B AJICKTPUUECKUX U MarHUTHBIX MOJIsX. [[BrKeHue B
KoMOMHHMpOoBaHHBIX mossix. Cuna Jlopenna. Dddext Xomna u ero npuMeHenne. Metoabl
oTpezieNieHus yIEIbHOTO 3apsiia YaCTUIIbI.

19 SBnenue anexTpoMarauTHON HHAYKIUHU. OnbiTel M. @apanes. [Ipasusno Jlenna. 3akon
AJIEKTPOMAarHUTHOW MHIYKIIMH.

20. DnexTpoMarHuTHas MHAYKLUUS TP OTHOCUTEIILHOM IEPEMEIICHUN TPOBOAHUKA U OJIA.
IIpupona 31¢ HHIYKIHHA.

21. QHGKTpOMaFHI/ITHaH HHAYKIOUA B ICPEMCHHBIX MATHUTHBIX ITOJIAX. BI/IXpCBOG QJICKTPHUUICCKOC
II0JIC.

22. CaMOI/IHI[YKI_II/IH. I/IHHYKTI/IBHOCTB IIpOBOAHHKA. BKCTpaTOKI/I 3aMbIKaHHWA U PA3MbIKAHUA LeIeH.

23. Ilpomneccol mpeobpazoBaHus YHEPTHH B KoJebaTreabHOM KOHTYpe. COOCTBEHHBIE
(He3aTyxarlIue 1 3aTyxaroiue) kojaebanus. Beinyxaennsie konedanus. KBasucrarmonapHoie
MNEPEMCHHBIC TOKH.

24. PaboTa ¥ MOIIHOCTh MEPEMEHHOT0 TOKa. D¢ (HEeKTUBHBIE 3HAUCHUS TOKA U HANIPSKEHUSI.

25. Ionoxenus TCOpHUUn MakcBenna gis QJICKTPOMATrHUTHOT'O ITOJIA. YPaBHeHI/IH MakcBemia ais
SJICKTPOMArHuTHOI'O IOJIA, UX (bH3H‘l€CKHI>i CMBICII.

DK3aMeH — 3TO CPeACTBO KOHTPOJISl, OPraHM30BaHHOE KaK CIelranbHas 6eceia mpenojaBaress ¢
06y‘~IaIOHII/IMC$[ Ha TEMbI, CBA3aHHBIC C HsyqaeMoﬁ HHCHHHHHHOﬁ, " paCCUNTAaHHOC HAa BBIICHCHUC
o0bemMa 3HaHUI 00yYaroIIerocs 1Mo OnpeieIeHHOMY pa3Jieny, TEME.

BOl'lpOCbI AJIA MOATOTOBKH ITO pasaejy «OHTI/IKa, aTOMHAasA siicpHass 1 qm3m<a»

1. Hnrepdepenuus BonH. MHTEpPEepeHIIMOHHOE MOJIE OT JBYX TOYEUHBIX MCTOYHHKOB. CrOCOOBI
HaOIrOIcHUST UHTEPPEPCHITHH.

2. OCHOBHOE ypaBHEHHE HUHTEpP(EpeHIMH, POJb KOTEPEHTHOCTH. BpemeHHas (ImpojaosibHas) |

IPOCTPAHCTBEHHAs (TIONEepeyHasi) KOTepPEHTHOCTb.

Wutepdepeniys B TOHKUX MieHkax. MHTepdepomerp MaiikenbcoHa.

Hudpakaus. [Mpuanun [Noiirenca-®Openens. Meton 3o @penens. dudpakmus Openens Ha

IIPOCTEHIINX Mperpagax.

5. Judpaxnus Opaynrodepa. Judpakius Ha menu.

~w
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JudpakuuonHas pemeTka KaK CHEKTpalbHbI mpubop. Paspemaromas cnocoOHOCT
nudpakiuonHo pemerku. Judpaxmus bparra.

[Tonsatue o ronorpagM4eckoM MeETOJle TOJIYYeHHUS W BOCCTAHOBICHHMS M300pa)KeHUH.
INonorpammel Jleitta-Ynarauekca, JleHucroka.

ITomsspusanua. dopma U CTEneHb MOJNAPU3ALMM MOHOXpPOMATHMYECKUX BOIH. IlomydeHue u
aHaJIN3 JTUHEHHO-TOJISPU30BAHHOIO CBETA.

OtpakeHHue M NpPEJOMIICHUE CBETa Ha TpaHULE pas3jena JBYX JIUAIEKTPUKOB. DPopMyiibl
®penens. 3akoH bprocrepa.

[TostHOE OTpaXkeHHe U ero NPUMEHEHNE B TEXHUKE. BOJIIHOBOIBI U CBETOBOIBI.

Jluneitnoe aBynyuenpenomieHue. [IpoxoxxaeHne ceera uepe3 JMHEHHbIE (a30BbIe IACTUHKH.
[Tornomenue u gucnepcuss BosH. Pa3zoBas M IpYIIOBas CKOPOCTh BoJIHBI. HopmanbHas u
aHOMaJIbHas AUCIEPCHSL.

Henuneitaple mpomeccel B ontuke. HenmuneitHo-ontmueckue 3pQexTsr: camodokycupoBKa
CBETa, TeHEePALIMs TAPMOHUK.

N3nyuenne Harperbix Tesl. CHEKTpalbHbIE XapaKTEPUCTHKU TEIJIOBOIO HU3Iy4YeHHs. 3aKOHBI
Kupxroda, Credana-bonsiimana u Buna.

AbcomotHo yepHoe Teno. Popmyma Pemes-J[xuHca u «ynbrpaduoneroBas KaTacTpoday.
['unoresa [lnanka. KBantoBoe 00bsICHEHHE 3aKOHOB TEILIOBOTO U3JIYUEHHUSI.
KopmyckynspHo-BomHOBO#H nyanmn3m cBeta. Dortodddext u sddext KomnrTona. YpaBHeHue
OiinmreitHa st porosaddexra.

Mogens aroma Tomcona. OnbiTel Pezepdopaa no paccessuuto anbda-uactui. SaepHas Moeab
atoma Pesepdopma. Henocratku mozeneit Tomcona u Pesepdopna.

JluneiuaTple CHEKTPbl aTOMOB. OMIMPUYECKHE 3aKOHOMEPHOCTM B ATOMHBIX CIEKTpPaX.
®opmyna bansmepa. Onbit @panka-I'epua. [loctynatel u mogens atoma bopa.

I'umore3a ne bpoinsa. Onwitel JPBrccona u Jxepmepa. Judpakuus mukpodactuir. [TpuHImn
HeomnpeaeneHHoctu [ elizendepra.

BonnoBas ¢yHKUUSA, €€ CTaTUCTUYECKUH CMBICI U YCJIOBMS, KOTOPBIM OHa JOJDKHA
ynoBieTBopATh. YpaBHenue lllpenunrepa. KsantoBas yactuia B OAHOMEPHOM MOTEHUUAIbHON
ssme. O THOMEPHBIN TOTEHITUAIBHBIN TOPOT B 0apbep.

Onrtuueckre KBaHTOBbIE reHepaTopbl. CIIOHTAaHHOE U MHIYLIMPOBAHHOE U3iny4yeHue. lHBepcHoe
3acelICHHe YpOBHEW aKTUBHOW cpefbl. YCIOBHE YCWICHHS W reHepanuu cBeta. OCHOBHBIE
KOMIIOHEHTHI JIa3epa.

OcoOenHocty nazepHoro usinydeHus. KorepeHTHocTh nazepHoro usiydeHus. CrneKkTpaibHBIN
COCTaB U3JTy4eHus J1a3epoB. OCHOBHBIE TUIIBI JIA3€POB U UX IPUMEHEHHUE.

CocraB aromHoro sifpa. XapakTepUCTUKH sjpa: 3apsl, Macca, SHEprusi CBSI3U HYKIJIOHOB.
CBoiicTBa 1 OOMEHHBIN XapaKkTep sIIEPHBIX CHIL.

PaguoaktuBHOCTh. EcTecTBEeHHass M HCKYCCTBEHHAas paJMOaKTUBHOCTb. BUABI M 3aKOHBI
PaAMOAKTUBHOIO U3NTyUYeHHUsI. 3aKOHBI COXPAHEHUs IIPHU PaJMOAKTUBHOM pacnajge. AKTUBHOCTb
M30TOoma.

SnepHble peaknMy. 3aKOHBI COXPaHEHUS B sJIEPHBIX peakiusax. CrnocoObl MONydeHHs epHON
sHepruu. Llennas peakus nenenus. TepMOsIepHbIA CHHTES.

@yHIaMEHTAJIbHbIE B3aUMOJACHCTBUS U OCHOBHBIE KIIACCHI 3JIEMEHTAPHBIX YacTull. YacTUIlbl U
aHTH4acTulbl. Jlentons! U anponsl. KBapku. Dnekrpocnadoe B3auMoAeCTBHE.

Kpurepun onieHUBaHHMs YCTHOTO OTBETA HA JK3aMeHe

OI_ICHKa «S» («OT.TIH‘IHO») COOTBCTCTBYCT CJ'ICI[yIOIJ_[CI\/'I Ka4yeCTBEHHOM XapPaKTCPUCTUKCE!:

«HU3JIOKECHO MPAaBUJIBHOC ITOHMMAHUEC BOIIPpOCa U JaH I/IC‘IepHBIBaI-OHH/Iﬁ Ha HETO OTBCET, COACPIKAHUC

PacKpbITO TMOJHO, MpodeccHoHabHO, TPaMOTHO». BbIcTaBisieTcss CTyAeHTY, OOHapy>KUBLIEMY
BCECTOPOHHEE CHCTEMAaTH4YeCKOe 3HAHME Y4eOHO-IPOrpaMMHOrO0  MaTepuaina, 4YeTKO H

CaMOCTOSITENIbHO (06€3 HaBOAAIINX BOIIPOCOB) OTBEYAIONIEMY Ha BOTIPOC OmIIeTa.
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Ouenka «4» («X0pomIo») COOTBETCTBYET CIEAYIOIMIEH KayeCTBEHHOM XapaKTEPUCTHUKE:
«U3TI0KEHO MPAaBUIBLHOE MOHMMAHHE BOMPOCA, TAaHO JOCTATOYHO MOAPOOHOE OMHCAHUE MpPEaMeTa
OTBETA, IPUBEIECHBI U PACKPBITH B TE3UCHON (hOpME OCHOBHBIC MOHATHUS, OTHOCAIINECS K MIPEIMETY
OTBETa, OIMOOYHBIX TOJ0KEHUIH HET». BBICTaBiISeTCS CTYNCHTY, MOKA3aBIIEMY CHCTEMAaTHYEeCKUN
XapakTep 3HAHUM MO AWCHUILUIMHE U CHOCOOHOMY K HMX CaMOCTOATEIBHOMY IIOMOJIHEHHIO H
OOHOBJICHMIO B XOJI€ JaJibHEeHIIeH yueObl U MpodecCHOHATBHON AEATEIbHOCTH.

Onenka «3» («y10BJI€TBOPUTEIbHO») BBICTABIACTCS CTYIEHTY, OOHApyXHUBIIEMY 3HaHUE
OCHOBHOI'O y4eOHO-IIPOIpaMMHOI0 Marepuana B oObeMe, He0OOXOAUMOM JUIsl JaJlbHElIIel yueOsl,
CIPABJISIFOILEMYCS C BBIIIOJIHEHUEM 3a/1aHUM, IPEAYCMOTPEHHBIX IPOIPaMMON;

- JIONYCTUBIIEMY HETOYHOCTH B OTBETE U IIPU BBIIIOJHEHUHU 3K3aMEHALMOHHBIX 3a/1aHUl, HO
001aJar0IMMHU HEOOXOJMMBIMH 3HAHUSIMH JUIS UX YCTPAaHEHHs MT0JI PYKOBOJICTBOM IIPETOAaBaTerIsl.
Onenka «2»  («Hey/lOBJeTBOPUTEJbLHO»)  BBICTABISETCS  CTYICHTY, OOHapyXHUBIIEMY
CYIIECTBEHHBIE MPOOEIIBI B 3HAHUSIX OCHOBHOT'O Y4eOHO-ITPOrPaMMHOT0 MaTepuaa, TOMyCTUBIIEMY
HNPUHIUINMAIbHBIE OIIMOKM B BBINOJIHEHUM IPESYCMOTPEHHBIX MPOrpaMMON 3aJaHMii; JaBLIEMY
OTBET, KOTOPBIH HE COOTBETCTBYET BONPOCY IK3aMEHAIIMOHHOIO Oniera.

BanbHO-peliTHHIOBas OlleHKA 3HAHUI 00y4YaKOIIUXCS cOoCcTaBlieHa B cooTBeTcTBUM ¢ [1B/]-
07 «O mnpoBeAeHUM TEKYLIErOo KOHTPOJISI YCHEBAEMOCTH U IMPOMEXKYTOUYHOM aTTeCTalUU
obyuaroutuxcs» @I'bOY BIIO «MBanosckas 'CXA umenn [.K. bensesay

OneHnBanue pe3yJabTaTOB l'[pOMe)KyTO‘-lHOﬁ arTrecranmum:

Orenka Komnnuecrso 6amwios
"HEYIOBIETBOPUTEIHHO" 0-23
"y IOBIIETBOPUTEIHHO" 24 - 29
Y. p
"xoporo" 30-35
"oTiuyHO" 36 -40

Konmponw 3a ycnesaemocmvio obyuarowuxcsa ocyuecmensiemesi ¢ coomeemcemeuu ¢ 11B/[-07
«O nposedenuu mekywjeco KOHMPOJA YCNeBAeMOCMU U NPOMEXCYMOUHOU ammecmayuu
00y4aIOWUXCy.

3.1.2. MeTogu4eckue MaTepuaJbl

KonokBuyM HpOBOIUTCS MO OKOHYAHUM HU3Yy4EHMs TeM, OpPraHM30BaH B BHUJAE YCTHOTO
orpoca TO TMPEICTaBICHHBIM BompocaMm. M3 cmmcka BBIOMpaeTcss HECKOJIBKO BOIPOCOB Ha
YCMOTpEHHE MperoiaBaTelisi, Ha KOTOpble 00ydaronuiics 0TBeYaeT B BUJIE (OPMYIUPOBOK 3aKOHOB,
onpeAeneHud W T.A. EciM 3aTpyIHUTENBHO TOYHO OTBETUTh HA TMOCTABJIEHHBIA BOIPOC, TO
IpeJJIaraeTcst pacCMOTPETh 3Ty TeMy Ha KakoM-JIMOO mpumepe. B 3aBUCUMOCTH OT TOYHOCTH,
MIOJIHOTHI OTBETa 0Oyyaroluiicss MOKeT HabpaTh 3a OJJMH KOJIOKBUYM OT 6 10 10 Gaios (3a Bce oT
12 no 20 GamioB).

3.2.1. Bonpocsl K 1a0opaTopHbIM paGoTam

1. JIabopartopHas padorta "OmnpezeneHue IIOTHOCTH TBEPOTO Teja NPaBUIbHON (GOpMBbI"
— JlaiiTe onpeneneHue MIOTHOCTH TBEPAOTO TENa.
— Yro Takoe HOHHYC?
— JaiiTe onpenenenue abCOTOTHON U CpeTHEN aOCOIIOTHOM MOTPEITHOCTEH.
— JlaiiTe onpenesieHre cpeaHEN KBaIpaTUYHON MOTPEIIHOCTH.
— [laiiTe onpeneneHne OTHOCUTENBHOM IMMOTPEIIHOCTH.
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2. JlaboparopHas pabdota "OmnpezeneHne MOMEHTa HHEPLIMKU MaXOBUKA"

Jaiite onpeneneHne yrioBoil CKOPOCTH U YTJIOBOTO YCKOPEHUS.

Uro Takoe abCOMIOTHO TBEPIOE TENO0?

I[aﬁTe OIpeaciICHrus MOMCHTA CHUJIBI © MOMCHTA MHCPI WU TCJIA.

3anumure u 06’b$ICHI/IT€ OCHOBHOC YpaBHCHHC IWMHAMHKU BpAIATCIBHOIO ABHIKCHHA
Tena.

CrnenaiiTe BBIBOJ pacyeTHONM (QOpMyJbl A BBIUKUCICHHS MOMEHTa WHEPIHH
MaXOBHKa.

3. JlabopaTtopHas pabota "OnpeneneHrue OTHOILICHUS TEITNIOEMKOCTEN Bo3yxa"

Kakue BenmnyuHbI XapaKTepU3ytoT COCTOSHUE CUCTEMBI?

3anummuTe u 00bsICHUTE YpaBHeHHEe MeHneneeBa-Kmaneipona.

Haiite  ompenereHHe  HM30XOPUYECKOTO,  H300apHUYECKOTO,  HM30TEPMHUYECKOTO
IIPOLIECCOB.

CdopmynupyiiTe nepBoe Hayasio TEPMOTUHAMUKH.

Jaiite ompeneneHue TEMIOEMKOCTEH MPU IOCTOSHHOM OOBEME U IOCTOSHHOM
naBieHud. B yem 3akirovaercs pasnuyuue MexIy HUMU?

Haiite onpenenenune annadaTuyeckoro mnpoiecca. 3anumute ypasuenue [lyaccona.
Kak m3mensieTcst reMrieparypa mpu aquadaTnaecKoM CKaTHU B PaCIIUPCHUH?

4. Jlaboparopnas paborta "OmnpenencHHe 3JICKTPUYSCKOTO COMPOTHUBICHUS IPOBOIHHUKA
MOCTUKOM YHUTCTOHA"

Chopmynupyiite 3axor OMa I y9acTKa e U sl [IOJTHOM TIeTIH.

3anumure GopMyIly CONPOTUBICHHS IPOBOIHUKA.

Yro HazbIBaeTCs YAEIbHBIM CONPOTHBICHHEM?

Hanummre QopMynsl Ui pacueTa CONPOTHUBICHHUS INPOBOAHUKOB, COEJAMHEHHBIX
H0CJIEI0BATENbHO, ApaJIENIBHO.

Hauepture cxemy MocTHKa YHUTCTOHA.

Uro Takoe paBHOBecHE MOCTa?

5. JlabopaTtopHas pabota "Onpenenenrne HHIYKTUBHOCTH KaTyIIKu"

Jaiite onpeneneHre MarHUTHOI'O IIOTOKA.

B uewm 3akitouaercs sBJI€HNE JIEKTPOMArHUTHON MHAYKUINN?

Chopmynupyiite 3akon dapaaes-MakcBemia 1Jist SJIEKTPOMAarHUTHOM MHTYKIIAH.
B uem 3akitouaercs sBJIeHHE CAMOUHIYKIIMH?

[aiite onpenenenre UHAYKTUBHOCTH.

3anumuTe 3akoH OMa JUIsl IeTH IEPEMEHHOT0 TOKa.

UeM aKTHBHOE CONPOTUBIIEHUE OTIMYAETCS OT PEaKTUBHOIO CONPOTHUBIIECHUS?

B uem 3akitouaercst pusnueckuii cMbICI MHAYKTUBHOTO COTIPOTUBIICHUS?

6. JlaboparopHas pabota "OrmnpeneneHre KOHIIEHTPAIIMH CaXapHOTO PAacTBOpa C MOMOIIBIO
caxapumetpa"

JlaiiTe onpeneneHue €CTECTBEHHOTO U MOJIAPU30BAHHOIO CBETA.
3anumure 1 00bsicHUTE 3aKOH bprocTepa.

[TpuBeauTe mpUMeEpHI MOIAPU3ALUOHHBIX TPUOOPOB.
Cdopmynupyiite 3akon Maioca.

Jaiite onpeneneHue ONTUYECKU AKTUBHBIX BEIIECTB.

B yewm 3akmtogaercs npuHIMI paboThl caxapumeTpa’?

3.2.2. MeTtoanyecKkue MaTepHaJIbl

JlaGoparopHass paboTa CUMTAETCS BBITIOJHEHHOW NMPH HAIWYUU MPABHIEHO O(POPMIICHHOTO
orueTa ToO JaboparopHoil paboTte. 3a KaxkAylo o0oGOpPMIEHHYIO JIabopaTOpHYH paboTy
obyyvaronuiics momydaeT 3 Oama. OTBETH HAa BOMPOCHI IO JIAOOPATOPHOU pPabOTe IMO3BOJISIOT
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3apabotare oOyyaromemycsi JOMOJHHUTENIbHbIE 2 Oayuia mo kaxaod pabore. Takum oOpaszom, 3a
KKyl JabopaTopHylo paboTy MokHO HabOpath oT 3 mo 5 OGamtoB (ot 18 mo 30 3a Bce
nabopaTopHbIe padOTHI).

Kpurtepuu oneHnBanus J1aGopaTopHoii padoThl

[IpaBunbHO oopmiteHHas 1abopaTopHas padoTa AOKHBI COAepkKaTh B ce0e pa3ienbl:

Ha3zBanue paboTbl

O6opynoBanue.

Llens paboTHI.

X0/ BBIIOJTHEHUS pabOTHI.

Pe3ynbpTaThl HaOMIOIEHN U BBIYUCIICHUH B BUJIE TaOJHII.
VYpaBHEHUS XUMUUYECKHUX Peakiuid (Ipu HEOOXOIUMOCTH ).

BpIBOJI (10JDKEH COOTBETCTBOBATD 1€ PAOOTHI).

L4 Ouemca «OTJIMYHO» CTAaBUTCS, €CIIN.

a) paboTa BBITIOTHEHA ITOJTHO, IPABHIIBHO, 03 CYIECTBEHHBIX OIIMOOK, CIICTIAHBI BHIBOIBL;
0) SKCIIEPUMEHT OCYILECTBIICH IT0 TUIAHY C YUETOM TEXHHUKH O€30TIACHOCTHU U TIPABUIT PAOOTHI C

BEILIECTBAMH U ITPUOOPAMH;

B) UMEIOTCS OpPraHU3al[IOHHbIE HAaBBIKU (TIOAEPKUBAETCS YMCTOTA pabouero MecTa 1 Mops 0K Ha

CTOJIC, 9dKOHOMHO HCITIOJIB3YHOTCH peaKTI/IBBI).
Onenka «XOpomI0» CTaBUTCs, CCIIH .

a) pa60Ta BBITIOJIHCHA IIPABUJIBHO, 0e3 CYHICCTBCHHBIX OH_II/I6OK, CACJIaHbI BBIBO/JBbI,

6) AOIYCTUMBI: HCIIOJIHOTA ITPOBCACHUS MIIN O(bOpMJ'IeHI/ISI OKCIICpUMCHTA, OJHA-IBC

HECYIIIECTBEHHBIC OUIMOKY B IPOBEICHUH MM O(OPMIICHUH SKCIIEPHIMEHTA, B TIPaBUiIaX paboTHI C
BEILIECTBAMH M IPHOOpaMHu.

OneHka «yJa0BJETBOPUTEJIBHO» CTAaBUTCS, €CJIM [JOINYIIEHbl OJ[HAa-JIBE€ CYILECTBEHHBIE
OomMOKHU (B XOJI€ DKCIIEPUMEHTA, B OOBSICHCHUH, B O(OpMIECHHUH pPabOTHI, IO TEXHHKE
06e3onmacHOCTH, B paboTe C BelllecTBaMHU U NMpUOOpaMu), KOTOPBIE UCIPABISIOTCS ¢ TOMOIIBIO
YUUTEIS.

OneHka «HeyJ0JIeTBOPUTEIbHO)» CTaBUTCS, €CIM JOMYUIEHbl CYIIECTBEHHbIE OIINOKU (B
X0/l JKCIEPUMEHTa, B OOBSICHEHHH, B OQOpPMIIEHUU pabOThl, MO TEXHUKE 0€30MaCHOCTH, B
paboTe ¢ BemiecTBaMM W HpuOOpaMu), KOTOpPblE HE HCHPABIAIOTCA AaXKe MO yKa3aHUIO
YUUTEIS.

Bo Bcex ClIydasx OLCHKa CHUKACTCHA, CCIIN 06y‘IaIOL[II/II‘;IC$[ HC CO6J'IIO)18.J'I IMpaBujia TCXHUKU

0€30I1aCHOCTH.

3.3. Bonpochl Kk 3k3aMeHy / IK3aMeHAIIMOHHbIE OUJIEThI
3.3.1. Bonpocsl K 3K3aMeHy

1. Ilpenmer MexaHuku. Kilaccuueckas, pensTHBHCTCKAas M KBAaHTOBas  MEXaHMKAa.
Kunemarnueckoe onucanue aBuxkeHHs. CKOpPOCTb M YCKOpPEHHWE NIpPHU KPHUBOJIMHEWHOM
JBUKECHHH.

2. TanreHnmanbHOE W HOpMaidbHOe YyckopeHus. CrenmeHH CBOOOABI W 00OOIICHHBIE
KoopauHaThl. Uncio creneHei cBo00/1bI aOCOIIOTHO TBEPIOTO TeNA.

3. BpamarenpHOe IBHMKEHHE aOCOJIOTHO TBEPAOTO Teia. BeKkTop yriioBod CKOpOCTH W
YIII0BOTO YCKOPEHUS.

4. OcHoBHas 3amaya TUHAMUKHU. [IOHSATHE COCTOSHUS B KJIACCUYECKON MEXaHWKeE. YpaBHEHUE
JBIKEHUs. Macca 1 UMITyJIbC.

5. Ilepssiit 3akoH HploTOHA 1 MOHATHE MHEpLMAILHON cucTeMbl. BTopoii 3akoH HbroToHa Kak
ypaBHEHUE ABWXKeHus. Tperuii 3akoH HeroToHA.
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6. 3aKkoH coXpaHEHUS UMITyJIbca KaK (yHAaMEHTaIbHBIN 3aKOH MTPUPO/IBL.

7. Mexannueckas pabota. MomiHocTs. KuneTndeckas sHeprus.

8. KoHcepBatuBHBIE ¥ HEKOHCepBaTUBHBIE cuibl. [loreHnmansHass osHeprus. CBoHCTBa
NOTEHIMANbHBIX MoJyiell. [loTeHnumanpHass sHeprus ynpyroaehopMUPOBAaHHOIO —Teja.
[ToTeHunanpHas 3HEPIUsl TATOTEHUS.

9. 3akoH coxpaHeHus 3Hepruu B MexaHuke. O0mmedu3nyeckuii 3aK0H COXpaHEHUs SHEPTUH.

10.MomeHT cuibl. YpaBHEHHE BpPALIATEIbHOTO IBIKEHHS TBEPJOTO Tela OTHOCUTEIHHO
HETOJBM)KHOM OCH.

11. MoMeHT umnynbca. 3aKOH COXPaHEHUS] MOMEHTA UMITYJIbCA.

12. MoMeHT MHEPIMH TBEPIOTO Tela OTHOCUTENbHO ocu. Teopema IlITelinepa.

13. IlpeobpazoBanus ["anunes. MexaHW4eCKUil PUHITUT OTHOCUTEITHHOCTH.

14. TToctynatel CTO. Ilpeo6pa3oBanus Jlopena.

15. IonsTre o KonebaTeNnbHbIX Mpoleccax. KnnemMaTrka rapMOHUYECKHX KOJeOaHui.

16. MareMaTnyeckuii ¥ PU3NUECKUI MAsSTHUKH.

17. CobcTBeHHBIE KONEOaHUS TAPMOHIYECKOTO OCIUIUIATOPA. DHEPTUs KOJIeOaHU.

18. CBoboHbIC 3aTyxaromuye KojeOaHusl.

19. BoiHyxneHHble KOne0aHHMS OCIIUIATOpA IMOJ JEHCTBUEM CHHYCOMIAIbHOW CHIIBL.
Pe3onanc.

20. Bonnbl B ynpyrux cpenax. Y paBHEHHE TUIOCKON BOJIHBI.

21. OcHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH Tra30B.

22. bapomerpuueckas hopmyna. Pactipenenenne boiabsimana.

23. ['a30Bble 3aKOHBI. Y PaBHEHHE COCTOSIHUS UAEaTbHOTO rasa.

24. Yucno CTOIKHOBEHUH M CPeIHSIS JUTMHA CBOOOHOTO TIpodera.

25. BHyTpeHH:s 3Heprus TepMOAMHAMUYECKOM cucteMsl. [lepBoe Hayano TepMoIMHAMUKH.

26. 3aBUCHMOCTh MEXAY TEIUIOEMKOCTSIMH Ta30B NpU MOCTOSSHHOM aaBieHuu (Cp) u mpu
noctossHHOM 00bemMe (Cy).

27. Pabora raza npu n300apu4ecKoM B H30TEPMHUUECKOM PACIIHUPEHHSIX.

28. Pacripenieniene 3HEpruyd IO CTENEHsAM CBOOO/AbI. MOeKynIpHO-KHMHETHUYECKass TEeOopHUs
TEIIOEMKOCTEH.

29. Pabota raza npu ainabaTHYECKOM PACIIUPEHUH.

30. Agmabatudeckwii nmporecc. Ypasuenue [lyaccona.

31. Hukn Kapuo. KITJI nukna.

32. SIpnenus nepeHoca

33. YpaBHeHue peasibHbIX Ta30B Ban-nep-Baansca. BHyTpeHHsIs sHEprus peajabHbIX Ia30B.

34. DuTpomnus. CBsA3b YHTPOIUH U BEPOSTHOCTH TEPMOTUHAMUIECKOTO COCTOSHUSI.

35. OOGparumble 1 HEOOPATUMBbIE MPOLIECCHI.

36. Bropoe Hagano TepMoIMHAMHKH.

37. Dnextpuueckue 3apsaabl. 3akoH KymoHa.

38. HampspxkeHHOCTh  dnekTpuueckoro monsi. [lpuwHnmn cymepmosunuu. [loTox  BekTopa
HanpsbkeHHocTH. Teopema ["aycca.

39. Pabora osmekrpuueckoro moins. IloreHmman. CBs3p MOTEHIMANa ¥ HANPSHKEHHOCTH
ANEKTPUYECKOTO TTOJISL.

40. DnekTpuuecKass €MKOCTh KOHJEHCAaTropa. EMKOCTh IUIOCKOTO, IHIMHIPUYECKOTO U
cepruiecKoro KOHJEHCaTOPOB.

41. DHeprusi CHUCTEMBI JJIEKTPUYECKUX 3apsA0B U 3apsSHKEHHOrO MPOBOJAHMKA. OHEPIHs
3apsHKEHHOI0 KOHAEHCATOpa. DHEPrus AIEKTPUYECKOTO MOJIS.

42. OCHOBHBIE XapaKTEPUCTUKN TOKA. Y CJIOBUS CYIIECTBOBAHHS TOKA.

43. 3akoH Oma Uil OJHOPOJHOTO y4yacTKa IIeNd B HHTErpajbHOM U TuddepeHInaaIbHON
dbopmax. 3akon Jlxoynsa-Jlenna B muddepennmansaon hopme.

44. 3akon Oma s ydactka nenu ¢ D/C.

45. MarautHoe 1oJjie 3JIeKTpudeckoro Toka. OCHOBHbIE XapaKTEPUCTUKH MAarHUTHOTO TOJIS.
3akoH buo-Casapa-Jlamnaca.



46.
47.

48.
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24

MarsuTtHoO€ 1oJje IpsiMoro Toka.

IToTok BekTOpa MarHUTHOH MHAyKIMel. Teopema I'aycca s BekTopa E B mHTErpanbsHOil u
muddepernmansHoi Gopmax. OCHOBHOE YpaBHEHHE MArHUTOCTATHKH B BAKyyMe.
[HevictBue MarHuTHOro mnojs Ha Tok. Cuia Amnepa. BzaumopnelicTBue mapauienbHbIX
TOKOB.

JlelicTBMe MArHUTHOTO IO Ha JBWXKywmuics 3apsaa. Cuna JlopeHma. JIBUXEHUE
3apsHKEHHBIX YaCTULl B MATHUTHOM TIOJIE.

SIBnenue snexkrpoMarHuTHOM HHAYKIKMKA. OTKpeITHE Papazes. [Ipasuio Jlenia.

3aKOH JIEKTPOMArHUTHON MHIYKIIUH.

SIBnenune caMOMHIYKIUU. IHITYKTUBHOCTD U €€ PU3NYECKUIl CMBICIL.

NHIyKTUBHOCTH COJICHOUIa. DHEPTHsI MArHUTHOTO TOJIS.

VYpaBHueHnuss MakcBesuia B HHTETpajabHOU GopMe.

IlepeMeHHBIN TOK.

DNEeKTPOMarHUTHbBIE KOJIeOaHHUs.

DJIEKTPOMArHUTHBIE BOJHBI.

3aKOHbI FT€OMETPUYECKOU ONTUKH.

Wutepdepentmst ceera. MHTEpdEepeHIs MOHOXpOMATHYECKUX BONH. VHTepdepeHus B
TOHKHX IIJICHKAX.

WuTepdepeHtys paBHOM TOJNIMHBI U PaBHOTO HakiIoHA. IHTepdepeHIys B KITMHE.

Konbiia Herotona.

Jludpaknus ceera. Judpakius oT Kpyriioro OTBEpCTUS U KPYTIIOr0 HEMPO3pavyHOro 3KpaHa.
. Audpaxknuonnas pemieTka.

[Tonstpuzanus ceera. [lonsipuszanus npu oTpaxeHUU U pesiomiaeHuu. 3akoHn bprocrepa.
3akoH Mamnroca.

TennoBoe nznydernne. OCHOBHBIE XapaKTEPUCTUKU TEIJIOBOTO U3TyUCHUS.

3akon Kupxroda ans temnoBoro uznydenus. 3akon Credana-bonbiimana u 3akon Buna.
['unoresa [nanka. SIBiienue dpororddekra.

3akonbl portoddpdexra. DOTOHEI.

[laBiienue cera.

O¢ddext Komnrona.

KopnyckyisipHO- BOJIHOBOM Jyaju3M CBOMCTB BenlecTBa. I 'nmnoresa ne bpoins.
DKCIEpUMEHTAIBHOE MOATBEPKACHHE TUIIOTE3bI e bpoiins.

CooTHo11eHHE HEOoTIpeAeTICHHOCTEH.

3aaHue COCTOSIHHUSI MUKPOYACTHUIIBI: BOJTHOBAS (DYHKIIMS U €€ CTATUCTHYECKHUI CMBICT.
Bpemennoe ypaBuenue [lpegunrepa.

Craumnonapnoe ypaBHenue llpenunrepa.

YacTuma B 0IHOMEPHOM CTaIlMOHAPHOM siifuke. CBOOOHASI YacTUIIA. Y POBHU SHEPTHH.
ITpunuun coorsercTBus bopa.

ATOM BOZIOpPO/Ia 110 KBAHTOBOM TEOPHH.

Bonopononogo6Hsie aTombl. DHepreTuueckue ypoBHU. lloTeHiuman BO3OYKICHHS H
noHu3anuu. CekTpbl BOJIOPOIOTOI00HBIX aTOMOB.

MHorosnexktponssie aromsl. [Ipunnumn ITaynu.

[IprMeHeHune 1a3epHOTo U3ITYUYEHHUS.

Crpoenue aroMHbIX siaep. DEHOMEHOJOTMYECKMA MOJEIM spa: ra3oBas, KareiabHas,
o0oJioueyHasl.

SlBneHue  paaMOaKTHUBHOCTH. 3aKOH pAJUOAKTUBHOIO  pacmaja. XapakKTepUCTHUKU
PaZMoaKTUBHOIO pacmaja.

SnepHble peakuuu.

Anbda-pacnai.

Pe3onancHoe nornouieHue y - U3ny4eHusl.

OmneiT Pezepdopaa mo paccessauto anbda-gactuil
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CornacHo CIIMCKY BOIIPOCOB COCTABJIAKOTCA 9K3aMCHAITMOHHBIC OMJIETHI.

IIpumep 3K3aMeHAIHOHHOTO OUJIeTa

®@enepajbHOE rocyIapcTBeHHOE 010/KeTHOe 00pa3oBaTe/IbHOe YupexkIeHne Bbiciiero oopasopanus «MBaHOBCKasi rocyiapcTBeHHas
ceJbckoxo3siiicTBenHas akagemusi umenn LK. BeasieBa»

®DakynbTeT NuxeHepHbIN

Kadempa EcTecTBeHHOHAYYHBIX AUCLMILINH

CrieniuanabHOCTD

(mampaBieHmne) IIponyKThl NUTaHUS )KUBOTHOTO IIPOUCXOKACHUS
Jucnumninna ®dusrka

®dopma o0yueHus Ounas Kype 1 Cemectp 2

OK3aMeHAIMOHHBIN OmaeT Ne 2
1. Cuna. Buas! cun. 3akousl HeroToHa.
2. 3akoH oy - Jlenia
3. [Ipu HabmroaeHnn Kosiern HproToHA B OTpakeHHOM CBETE AMAMETP Y€TBEPTOrO0 TEMHOTO KOJIbIA

oka3zajzcs paBHbIM 14,4 mm. OnpenenuTs AIUMHY BOJIHBI MOHOXPOMAaTHYECKOIO CBETA, KOTOPBIM
ocBelllanach JUH3a, €CIIU €€ paAuyC KPUBU3HBI 22 M.

Yr1BEpxkaao:
3aB. xadenpoit N.K.HaymoBa

(moxmuce)

3.3.2. MeToau4eckne MaTepHAaJIbI

VYcnoBus u nopsiiok npoBeaeHus sk3amera ganbl B [Ipunosxkenun Ne 2 k [Tonoxxenuro [1B/]-
07 «O mnpoBeneHHWH TEKYIIEro KOHTPOJS YCIIEBAEMOCTHM M IPOMEXKYTOYHOW aTTeCTallUU
00y4aroIUXCsI».

Ha noaroroBky orBeta oOydaromiemycsi HpeaocTaBisieTcss He 0ojee  OJHOro
akajeMuueckoro yaca. Ha ycTHbIN 0TBeT 00ydaromerocst o BOIpocaM 3K3aMeHaIlMOHHOro Ouiera
orBoguTcs He Oosiee 10 MuH, U He Oojee 5 MUHYT HAa OTBETHI Ha JIOMOJHUTEIbHBIE BOIPOCHI
IK3aMEHATOopA.

OOyuaromuiics, UCIBITHIBAIOIIMM 3aTpyIHEHUS IPU MOJTOTOBKE K OTBETY IO BHIOpAaHHOMY
OuneTy, UMeeT MpaBO MOJYYUTh BTOPOM OMJIET C COOTBETCTBYIOLIMM MPOJJICHHEM BPEMEHHU Ha
MOJIFOTOBKY.

Otmerka "OTauuHO" CTaBUTCSA CTYAEHTY JaBLIEMy HOJPOOHBIH OTBET Ha 00a TEOPETHYECKHX
BOIPOCA, a TAKXKe MPaBUIILHO PEIIMBIIEMY U OJAPOOHO OOBSICHUBIIEMY 3a]a4y.

Otmetka "Xopoio" CTaBUTCA HpU MOJHOM OTBETE€ Ha BOMPOCHI SK3aMEHAIIMOHHOIo Ouiera, HO
JIOTTYCKaJINCh HEKOTOpPbhlE HETOYHOCTH B (POPMYJIMPOBKAX WIIM HE IMOJIHOCTbIO OOBSCHEH OTBET, U
pelIMBIIEMY 3a/1ady.

OtmeTka "YIOBIETBOPUTENBHO" CTaBUTCS IPHU HEMOJIHOM OTBETE HAa TEOPETUUYECKHE BOIPOCHI
HK3aMEHAIlMOHHOTO OWJieTa U MOMNBITKE PElIUTh 3a/1ady (WM MPaBUIbHBIN U MOAPOOHBIH OTBET Ha
TEOPETUYECKHE BOIIPOCHI, HO OTCYTCTBYET pellIeHue 3aaun).

Hrorosasi 6ajibHO-pEeHTHHIOBAs OLICHKA:
Omnpenensiercs MmyTeM CyMMHPOBaHUS 0aJIOB, MOJYYEHHBIX 110 pe3yabTaTaM TEKYIEro KOHTPOJIS B
cemecTpe, OOHYCHBIX 0aJlJIOB M 0AJIJIOB, MOJTYYEHHBIX Ha IK3aMEHE.

Urorosas peiitunrosast | TpaauuuoHHas OlieHKa Orenka (ECTS) I'pananus
OLIEHKA

0-59 HEYIOBIETBOPUTEIHHO F HEYAOBIETBOPUTEIIHLHO
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60 - 64 YIOBJIETBOPUTEIHHO E MTOCPEACTBEHHO
65-74 D YIOBJIETBOPUTEIBHO
75 -84 XOPOILIO C XOPOIIO
85-89 B OUYEHb XOPOILO
90 - 100 OTJINYHO A OTIINYHO

TpaguunoHHash OIEHKAa BMECT€ C HWTOrOBOH OaJbHO-PEUTHHTOBOW OIICHKOW BBICTABIISCTCS B
3a4€THO-’K3aMEHALMOHHYIO BEJOMOCTb.

Koumponw 3a ycnesaemocmoio obyuarowuxcs ocywecmensemes ¢ coomeemcmeuu ¢ 11B/[-07
«O npogedeHuu meKyujeeo0 KOHMPOJSL YCNeBAeMOCmU U NPOMENCYMOUHOU —ammecmayuu
o00yuawuUxcay.



