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OI'TABJIEHHE

[lenu v 3a7a4 OCBOCHUS JTUCIUIINHBI
Mecto nucuuniaussl B ctpykrype OOI1

Kowmmierenun oOy4varomierocsi, GopMupyeMble B pe3ylIbTaTe OCBOCHUS IHC-
UTITAHBI PU3KKa
CrtpyKTypa u coepkaHue JUCIHUILINHBI (pru3nKa

OO0pa3oBarenbHbIC TEXHOJIOTHH

O1eHOYHBIE CPENCTBA IS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, MTPOMEKYTOU-
HOU arrecralquu 1mo uroraM OCBOCHUA AUCLHHUIIIIMHBI U y‘ICGHO-MeTOHquCKOG
obecrieueHrne CaMOCTOSITENHHON pabOTHI CTY/ICHTOB

Y4eOHo-MeToAMuecKoe U HHPOPMAIIMOHHOE 00eCTeueHNe TUCIUTUTHHBL (u-
3WKa

MartepuanbHO-TEXHHUECKOE 00eCTIeUeHUE TUCITUTUTHHBI

JIuct perucrpanuu U3MEHEHUM

10
11
22

23

28
31
33



1. HEJU U 3AJAYHN OCBOEHU A JUCIHHUIIVINHBI

Llens: dhopmupoBanue NpenCTaBICHHUM, MOHATHI, 3HAHUNA O (YyHJAMEHTAIBHBIX 3aKOHAX KJIACCHU-
YeCKOW U COBPEMEHHOI (PM3MKH M HABBHIKOB MPHUMEHEHHUs B MpodeccroHaNbHON AedaTeabHoCcTH (usnye-
CKMX METOJIOB UBMEPEHUIN U UCCIICTOBAHUM.

3ajauu: - U3y4eHUEe 3aKOHOB MEXAHHUKHU, TEPMOJUHAMHUKH, HJIEKTPOMArHETU3Ma, ONTUKH U aTOM-
HOU (HU3UKY;

- OBJIQJICHUE METOJaMH JTaOOPATOPHBIX HCCIIETOBAHUMN;

- BBIpaOOTKa YMEHMI 10 MPUMEHEHHIO 3aKOHOB (DU3UKH B TEXHUKE.

[Tepeuennb 0OITMX KOMIETCHITHIA

Kox HauMeHnoBanue 00X KOMIETEHITHIA

Br16upaTh criocoOsI perieHus 3a1a4 npodeccHoHaIbHOM ASSITEIBHOCTH, TPUMEHH-
OK 01. TEJIbHO K Pa3JIMYHBbIM KOHTEKCTaM.

Vcnionb30BaTh COBPEMEHHBIE CPE/ICTBA TIOUCKA, aHAIHM3a M HHTEpIpeTaui uHdop-
MaIuu 1 “HQOPMAIIMOHHBIC TEXHOJIOTHH ISl BBITTOTHEHUS 33729 TpodhecCHoHalb-
OK 02. HOU IEATEIbHOCTH.

[[nannpoBaTh M peaTn30BBIBATh COOCTBEHHOE PO(ECCHOHATIEHOE U JIMYHOCTHOE
[pa3BUTHE, IPEINPUHUMATEILCKYIO IEATEILHOCTh B TIpodecCHOHANIBHOU cepe, uc-
MOJIb30BaTh 3HAHUS IO MPABOBOM U (PMHAHCOBOW IPaMOTHOCTH B PA3TMYHBIX JKH3-
OK 03. HEHHBIX CUTYaIIUSl.

OK 04. ¢ hexkTHBHO B3aMMOICHCTBOBATh U PabOTaTh B KOJUICKTUBE U KOMAH/IE.

OCyIIECTBIIATH YCTHYIO U TUCbMEHHYIO KOMMYHHUKAIMIO HA TOCYJapCTBEHHOM SI3bIKE
Poccuiickoif @enepanuu ¢ yueToM 0COOEHHOCTEH COLUANBHOTO U KyJIbTYPHOT'O KOH-
OK 05. TeKcTa

ConelicTBOBaTh COXPaHEHUIO OKPYXKAIOIIEH Cpeibl, pecypcocOepeKeHnIo, IpuMe-

HSTh 3HaHUsI 00 U3MEHEHUU KJIMMAaTa, IPUHIIUAIIEI OEPEKITHUBOTO MMPOU3BOJICTBA, d(-
OK 07 (heKTUBHO JCHCTBOBAThH B UYPE3BBIYAMHBIX CUTYyAIIHSI.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

Jlns n3ydenus kypca GU3MKHM B By3€ CTYACHT JOJDKEH 3HATh OCHOBBI alIreOpbl, FEOMETPUU U TPHU-
TOHOMETPHUH, 3HaTh (POPMYIMPOBKH OCHOBHBIX (PM3MUECKUX 3aKOHOB, YMETh NMPOU3BOAUTH MaTeMaTHue-
CKHUE BBIKJIQJKU MIPU pelleHUuH (GU3NYECKUX 33aa4 U ObITh KOMIIETEHTHBIM B OOJIACTH YTE€HUS U MOCTpOe-
HUs rpaduKoB GU3NYECKUX Mpoleccos. [IpenniecTByomUMI AMCHUIUIMHAMY, Ha KOTOPBIX Oa3upyeTcs
«Du3uKay, SBISAIOTCS: IIKOJBHBIA Kypc (U3UKKA M MaTeMaTHKH, BBICIIAsg MaTeMaTHKa, BEKTOpHAas aireo-
pa. Kypc «®uzukay sBrsiercst 0a30BbIM JJIs1 BCEX HAIPABICHUN TEXHUUECKOTO 00pa30BaHusl, OH MO3BOJIS-
€T CTYACHTaM IOJIyYUTh YIIyOJICHHBIC 3HAHUS OCHOBHBIX (PM3UYECKUX SBJICHUHU, (PyHIaMEHTAIbHBIX 3a-
KOHOB KJIACCHYECKOW U COBPEMEHHOW (PM3MKH U HABBIKM JUIS YCTICIIHOM MPo(ecCHOHANbHOM 1eATeNbHO-
CTH ¥ (WJIN) TIPOJIOJDKEHUS MPOGECCHOHATBHOTO 00pa30BaHus B MarucTparype.

2.1. Coaep:xaTeibHO-JIOTHYECKHE CBSI3H TUCUUILTHHBI «DU3HKAY



Kon nucnu-
TJTUHBI (MO-
JLyJIs)

Co/:[epmaTeano-noqueCKHe CBs3HU

KOJIbl U Ha3BaHUE YUYCOHBIX TUCIUILIAH

Ha KOTOPBIE OITUPAETCS
COJEpIKAHUE JAHHOU
y4eOHOM TUCIUIINHBI

BBICTYIIACT ONIOPOU

JUIS1 KOTOPBIX COZIEpKaHue JaHHON y4eOHOM TUCIIUTUTMHBI

EH.2 | EH.1 Maremartuka OIL.6 T'mapasnuka

OIl.2 Texgnueckast MEXaHUKA
OI1.9 Be3omacHOCTE KU3HEAEATEILHOCTH

3. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHbI ®PU3UKA
OO6mmas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 3 3aUeTHbIe eAMHUIIBI, 108 qacos.

3.1. CTrpykTypa IMCUHILIHHBI

Ne /mt Pasmen nucunImInHel Bunpl yaeoHoit padotsr, Bkitodas CPC u | dopwma:
=3 (MomyJ1st), TEMBI pasJena TPYIOEMKOCTH (B Yacax) -TEKyLIEro KOHTPOJIS ycIieBae-
5 mocty, CPC (mo Hemensm ce-
£ % 0 § MecTpa); )
2 ; g = -IPOMEXYTOYHOW  aTTeCTalln
S| 5 2Ll = (10 cemecTpam)
& ° £ EEl 8
- 5 |2 | £5 g £
8 & E8 = @
1 1 1- | Mexannka H MOJeEKY- 48 16 18 8
15 | nsipHas pusuka
2 2 1- | DnekTpuyecTBO W Mar- 66 22 44 ) add.3auer
16 | Herusm
HWroro 108 38 62 8
3.2. IlpakTUKYM
Ne No paznena nucuu- HanmenoBanue mabopaTopHbIX paboT TpynoemKkocTb
/m | TUTAHBI (qac.)
1. [MorpemHocT N3MepeHuii (cucTeMaTHYECKHE, CTydaiHble, IPHOOPHBIE).
AOGcCoiIoTHas ¥ OTHOCHTEIIBbHAS IOTPETHOCTH. BBIYKCIEHHs TOTpenIHO- 10
CTel IpU KOCBEHHBIX M3MepeHusx. [loctpoenne rpagukoB 1o pesylibra-
TaM U3MEpEHUIL.
2. Omnpenenenye JUHEHHBIX pa3MepoB, 0OBEMOB TEJ C NOMOIIBIO IITaH- 10
TEHIMPKYJIsI, MUKPOMETPA, MEXaHHIECKOT0 MHIAMKATOPa 1 MUKPOCKOTIA.
3. I'paduk mapupyra
2. OmpezesnieHre YCKOPEHHsT CHIIBI TSDKECTH C TIOMOLIBI0 MaTeMaTH4e-
Moy 1. CKOT'O MasITHHUKA.
7| Mexanka i moste- i . %npe,ueneﬁne MOMEHTa UHEPIH MaXx0BOT'O KoJieca. 5
KynspHas H3NKA . Ompenenenne MOMEHTa MHEPLUH TEJ C IOMOIIBIO ITOIBECHON IIIaT-
(hopMBI.
6. M3ydyenne BpaniateabHBIX IBIKEHHN ¢ TIOMOIIBI0 MasiTHIKa O6epOe-
5 Ka. 38
7. V3ydeHue 3aBUCHMOCTH TEpHOJa YIPYTHX KoJeOaHWH OT Macchl (c
MOMOIIBIO CIIUPATILHON NPY>KUHBI).
8. OnpenencHre ko3 GUIMEHTA 3aTyXaHUs KOJIeOaHuH.
6. 10. Omnpenenenyie JUIMHBL BOJHBI M CKOPOCTH 3BYKa B BO3JyXE METO-
JIOM CTOSYMX BOJIH.
11. Ompenenenue MoLysIst ynpyrocta u gedopmaruu n3ruoda.




12. Onpenenenue yaelibHO#M TEMJIOEMKOCTH O KHUIKOCTH IMPU MOMOIIU
JNEKTPOKATIOPUMETPA.

15. Omnpenencare k03hduUIMCHTa BI3KOCTH XKUAKOCTH MeTO0M CTOK-
ca.

Moayas 2.

DIIeKTPUIECTBO U

MarHeTusm

W3ydenue 31eKTpON3MEPUTENBHBIX IPHOOPOB.

I'padux mapupyra

1. OmnpeneneHyue CONPOTUBIICHHUS PE3UCTOPOB MOCTOBBIM METO-
JIOM.

2. V3ydyeHnue 3aBUCHMOCTH COIPOTHUBIICHHUS NPOBOJHHUKOB OT TEMIIE-
paTypsl.

3. TI'pagynpoBanue u u3ydeHue paboThl TEPMOIIAPHI.

4. T'pamynpoBaHHe MIITHaMIIEpMETpa P MOMOIIH BOJIBTMETPA.

5. OmnpeneneHue TOPU3OHTAIBLHOW COCTABIISIONICH HANPSHKEHHOCTH
MarHUTHOTO TIOJIS 3EMITH.

6. Ompeneneuue Toka Kropu deppomaruernka.

7. Omnpenenenne KIIJI u xoaddunmenta tpancdopmanuu tpancdop-
Maropa.

8 . OnpenesneHue 2IEKTPOEMKOCTH U HHIYKTUBHOCTH (JUIsl TIEPEMEHHO-
IO TOKA).

9. CusaTne aHOJHOI XapaKTEPUCTHKH IOJYNPOBOJHUKOB M JIBYXDJICK-
TPOJHOM JIaMIIbI.

10. OnpeneneHre JTHHBI 3IEKTPOMArHITHBIX BOJIH 110 Crioco0y JIexepa.

16

Moayab 3.

Ontuka u Ous3nka

arToMa

I'padux mapmpyra

1. Ompenenenue raaBHOTO (POKYCHOTO PACCTOSHUS JTHH3.

2. OmnpeneneHne yBeITHYSHNS] MUKPOCKOIIA U HUBEIIHPA.

3. OmpeneneHue MokaszaTess MPEJOMIICHHS MPO3PAYHBIX ILIACTUHOK
IIPY TIOMOIII MAKPOCKOTIA.

4. OmnpeneneHne BECOBOTO COAEPXKAHHS BEIIECTBA C IIOMOIIBIO pe-
(dpakTomerpa.

5. OrmpenencHrue CBETOBOM OTAYM JTAMIThI HAKATUBAHUS.

6. OmpenencHue JIMHBI CBETOBOW BOJHBI C MOMOIIBIO KoJienr HproTo-
Ha.

7. OmpexerneHue JJIMHBI CBETOBOW BOJIHBI M TIOCTOSIHHOM JH(paKImoH-
HOM pemeTKu.

8 . Ompenenenue KOHLEHTPAIMU PAcTBOpa caxapa MpPH ITOMOIIH I10-
TIpUMETpa.

9  CHsATHE XapaKTEPHUCTHK BaKyyMHOTO (POTORIICMEHTA.

10. 3y4yeHne CHEKTpaIbHOW W MHTETPAbHON 4yBCTBUTEIBHOCTH (hOTO-
JIIEMEHTA.

11. 3yueHre CHEKTPOB HM3IIyYCHHsS C MOMOIIBIO JBYXTPYOHOTO CIICK-
TpOCKoOIIa.

12. V3yueHue sBJICHUS MOJSIPU3AIMY CBETA.

UTOro

62

4. OBPA3OBATEJIBHBIE TEXHOJIOT' T

5.1. Heumuranmonssle TexHooruu (rmpodiaemMHoe o0ydeHue)

s mpobieMHOro oOydeHus XapakTEpHO, YTO 3HAHMSI M CIOCOOBI JIEATEIbHOCTH HE MPENOIHO-
CATCA B TOTOBOM BHJIE, HE MPEATIAraloTcs MpaBuiia UM UHCTPYKIUH, CIEAYs KOTOPbIM 00ydaeMblif MOT
Obl TapaHTUPOBAHHO BBIMIOJIHUTE 3aJlaHue. Marepual He AaeTcs, a 3aJaeTcsl Kak npeamer noucka. 1 Becw
CMBICJI O6y‘~I€HI/I}I KaK pa3 v 3aKI04YacTCd B CTUMYJIMPOBAHHUU IIOUCKOBOH ACATCIIbHOCTHU IIKOJIBHUKA WU
crynenTta. [lomoOHBIN TOAX0A OOYCIOBIICH, BO-TIEPBBIX, COBPEMEHHON OpHEHTAIlMel 00pa3oBaHUs Ha
BOCIIUTAHHE TBOPYECKOH IMYHOCTH; BO-BTOPBIX, MPOOJEMHBIM XapaKTEpPOM COBPEMEHHOTO HAay4HOTO
3HaHUA (BCIIOMHUM, JI000€ Hay4dHOE OTKPBITHE OTBEYaeT Ha OAWH WJIM HECKOJIBKO BOIPOCOB U CTABUT
JECATKA HOBBIX); B-TPETHUX, NMPOOJIEMHBIM XapaKTepOM YEJIOBEUECKOW MPAKTHUKH, YTO OCOOCHHO OCTPO
MPOSBIISIETCS. B MIEPETIOMHBIE, KPU3UCHBIE MOMEHTBI Pa3BUTHSI; B-UE€TBEPTHIX, 3aKOHOMEPHOCTSIMHU Pa3BU-

5




THUA JTUYHOCTH, JeJIOBEUECKOU IICUXHKHU, B YACTHOCTHU MBIIUICHUA U MHTEPECA, d)OpMI/IpyeMBIX HUMCHHO B
HpOGHGMHHX CUTyalugax.

4.2. NnTepakTuBHbIe 00pa3oBaTebHbIC TEXHOJOIHH, HCIOJIb3yeMble B AyAUTOPHBIX 3aHSI-

TUAX
Centect Bup 3ansaTus Hcnonp3yemble MHTEpaKTUBHBIE OOpa3oBareib- | KomudyecTBo
p HbI€ TEXHOJIOTUU 4acoB
1,2 JIEKIINN Komnviomepnvie nexyuu, 38

5. OUEHOYHBIE CPEJCTBA ISl TEKYIIETO KOHTPOJISI YCHEBAEMOCTH,
NPOMEXKYTOYHON ATTECTAUMHM 10 UTOIAM OCBOEHUSA JUCHMILIMHBI W
YYEBHO-METOJIMYECKOE OBECIEYEHUE CAMOCTOSTEJLHON PABOTHI CTY-
JTEHTOB

5.1. Buabl KOHTPOJISA U aTTecTaluM, GopMbI OLIEHOYHBIX CPEACTB

OneHOYHbIE CPECTBA
Ne  [Ne ce-|Bunel xoHTpOns M arre-|HauMmeHoBaHue pasnena Konunuectso
n/m |mectpa  |ctamuu (TAT, TIpAT)! y4eOHON JUCITUTIITMHBI dopma BOIIPOCOB B
3aJlaHuU
1. 11,2, BxonHoit KoHTpOIBL Mexanuka u molekyisipHas| Tect 20
Texymuit KOHTPOJIb buznka Munu-onpoc 2
[IpomexyTouHbIN KOH- | DJIEKTPOMarHeTu3M KonTpoibHoe
TPOJIb Onrtuka u Gpusnka aToma 3a/1aHne 4-6
WToroBelil KOHTPOIIb Tecr, ounerst |20, 3
Peltunr
TectupoBanue Tect

ITepeyeHb BONPOCOB /I/IS NPOMEKYTOYHOM ATTECTALMH
IlepeyeHb KOHTPOJIBLHBIX BONIPOCOB /sl IPOBe/IEHNsI 3a4€TOB

1. BaeneHue: npeamer GU3MKH U €€ CBA3b C IPYTMMHU JUCHUIUIMHAMHU. MeTobl (PU3MUECKUX Ucclie-
JOBaHUi1 (OTIBIT, TUIIOTE3a, SKCIIEPUMEHT, TEOpHsl). B3auMocBs3b (PU3MKH U TEXHUKH.

2. TlonsTHe mpoCTpaHCTBA M BpeMEHU B Kilaccudeckoi (usuke. Cucremsl oTcuera. [lepemernienne u
ckopocTb. HopManpHOE, TaHT€HLIMAIbHOE U MIOJIHOE YCKOPEHHUE.

3. IloHsTue coctosiHusA B KiaccMueckoil MexaHuke. OCHOBHas 3ajladya JMHAMUKU. 3aKOH HHEPIUU.
WNuepunanpHble 1 HEMHEPIUAJIBHBIE CUCTEMBI OTcYeTa. PU3HUECKOE COAEPIKAHUE TOHITUIM MACcChl, CUJIIBL,
UMIYJbCca, UMITYJIbCa CUJIbI, 2-i 3aKOH HproTOHA. BHIbl B3aUMOICCTBUA, MOHITHE O CHUJIaX HHEPIUH.

4. 3-ii 3akoH HploroHa. BHenrHre u BHYTpeHHHE CHIIBL. 3aKOH COXPAHEHUS MMITyJIbca JUIl 3aMKHY-
TOM cucteMsl Tel. [IoHATHE LIEHTpa Macc U 3aKOH €T0 IBHKEHUS.

5. Ilonsartue sHepruu, paboThl U MOIIHOCTH. KuHeTH4eckas sHeprusi MexaHHuecKoi cuctemsl. Pabo-
Ta MEPEMEHHON CHIIBI.

6. Ilome xak ¢opma MaTepuu, OCyIIeCTBIsIeMas CHIIOBOE B3auMoJieiicTBUe Mexay dacturamu. Ilo-
HATHE MOTCHIHAIBHOTO 1oJs. [ToTeHnnanpHas sHEprus MaTepUaIbHOU TOYKM BO BHEIIHEM CHIJIOBOM IIO-
Jie U ee CBS3b C CHJION, ICHCTBYIOLICH HAa MaTEpUAIbHYIO TOUKY (Ha IIpUMepe TPaBUTAL[IOHHOTO TOJIs).

7. 3aKOH COXpaHCHMs DHEPIMM B MEXAaHUKE, KOHCEPBATHBHBIC U HEKOHCEPBATUBHBIE CUCTEMBI. [Ipu-
MEHEHHUE 3aKOHOB COXPAHEHMS K YIIPYTOMY M HEYIIPYTOMY yAapaMm.




8. BpamarenbHoe IBH)KEHUE M €r0 KHHEMaTHYECKHE XapaKTEPUCTUKU: YIIIOBOE MEpeMelIeHue, yrI-
JIOBasi CKOPOCTh U YIIIOBOE yCKOpeHHe. CBA3b YIIOBBIX XapaKTEPUCTHUK C JIMHEHHBIMU.

9. Jlunammuueckue XapakTEpPUCTUKH BPalIaTEbHOTO ABM)KCHUS: MOMEHT CHJIbl, MOMEHT MMITYJIbCA,
MOMEHT WHEPIMH. BerancieHrne MOMEHTOB HHEPIMH TeJ npaBuiibHOU (opMel. Teopema IlITeitnepa.

10. OCHOBHOM 3aKOH JMHAMMKH BPALIATEILHOTO JABHKEHUS. 3aKOH COXPAHEHUS MOMEHTA UMITYJIbCA.

11. Kunerndeckas 3Heprusi 1 paboTa BO BpallaTeIbHOM JIBIKCHUU.

12. KonebaTenpbHOe ABMXKeHHE. ['apMOHWYECKOe KojieOaHWE M €ro XapakTepucTHKd. CKOpPOCTh H
YCKOpEHHUE TP TApMOHUYECKHUX KOIeOaHUsX.

13. Jlunamuka rapMoHUYeckux kosiebanuil. uddepenunanbHoe ypaBHEHHE FapMOHUYECKHX KOJe-
6anuii. [Ipy>kKMHHBINA, MaTEMaTHYECKUHI U GU3NIECKUN MASITHUKH.

14. 3aryxarommue kojebanus. JuddepeHmaabHoe ypaBHEHHE 3aTyXalOMIMX KoJeOaHUM, ero pere-
HUE U aHaJIU3.

15. Beinyxnaennsie konebanus. [{uddepennuanpaoe ypaBHEHHE BIHYKIESHHBIX KOJIEOAHUMH, €ro pe-
LIEHUE U aHaIu3. SIBlIeHHE pe30HaHca.

16. BomHoBBIE mporiecchl. Mexanu3M 00pa3oBaHUs BOJH B ympyrout cpene. Ilomepeunsie u mpo-
JOTLHBIC BOJIHBL. Y paBHEHUE OEryIiei BOTHBI. BelnunHbl, XapaKTepU3yIOIIHe BOJIHY.

17. IIpeoOpazoBanue ['amuies. MexaHWYEeCKUH TPUHIUIT OTHOCHUTEIBHOCTH. Teopema CIOKeHUs
CKOpPOCTEH.

18. MonekynspHas ¢pusnka U TepMoanHaMuKa. X 00BEKThl U METOJIbl HCCaeA0BaHuA. TepMoanHa-
MUYecKasi CHCTEMA; €€ MapaMeTphl U COCTOsIHKE. TepMOIMHaMUYECKUI NPOLIECC U €70 BUABIL.

19. Mogenb uaeanbHOro raza. BeiBog OCHOBHOTO ypaBHEHHS MOJIEKYISIPHO-KHUHETUYECKONW TEOPUH U
CIICZICTBUS U3 HETO0. MOJIEKYIISpHO-KUHETUYECKOE TOJIKOBaHUE a0COMIOTHOM TeMIepaTyphbl.

20. Yucno creneneit cBOOOIbI MOJIEKYJI. 3aKOH PABHOMEPHOTO paCpeIeNICHHs] SHEPTUHU 110 CTETICHIM
cBOOO/IbI. BHYTpeHHSIS1 SHEprus H1eaIbHOTO Tra3a.

21. 3akoH MakcBemna Juisl pacrpeneieHusl MOJEKYNI HIEalbHOro raza Mo CKOPOCTSIM W SHEPTUsM
TeruioBoro ABrkeHus. [loHsTre o cpenHeii apudmeTndeckoil, cpeqHel KBaIpaTuyHoil 1 Hanboee Bepo-
SITHOM CKOPOCTSIX.

22. CpenHee 4MCIIO CTOJIKHOBEHMH M CpeIHss [UIMHA cBOOOIHOTO mpodera MojeKkys. SIBieHus nepe-
HOCa B TEPMOJMHAMUYECKH HEPABHOBECHBIX cucTeMax: AU(Pdy3us, TEIIONPOBOIHOCTh, BHYTPEHHEE Tpe-
HUE.

23. TloHsTHE O BHYTPEHHEH SHEPTUH KaKk (YHKIHMH COCTOsIHUS. TertoTa u pabora Kak GopMbl mepe-
nauu sHepruu. [lepBoe Hayano TEPMOJIUHAMUKHY.

24. [IpumeHeHue EPBOro Havana TEPMOJAMHAMUKH K u3ompolreccaMm. PaboTa u TemioeMKocTh B U30-
nporeccax.

25. AnuabatHbpiii miporiecc, ypaBHeHue [lyaccona. Pabota u TermioeMKOCTb.

26. Obparumeie u HeoOpaTumMble mporecchl. [lorstue nukna. LHukxn Kapao u ero KIT/I st upeansHo-
ro rasza. TerioBas u XOJOWIbHAsA MAlIUHBbI.

27. DOutponus. Bropoe Hauano TepMOJUHAMUKHI U €70 CTATUCTHYECKAsI HHTEPIPETALIHS.

28. PeanbHbie razpl. Cuiibl MOJIEKYJISIPHOTO B3aUMOJEHCTBUA. YpaBHeHUE BaH-nep-Baanbca. Bayt-
PEHHSISI SHEPTUs PealIbHOTO rasa.

Bomnpoce! 111 HTOroBo# aTrecTanun
IlepeyeHb KOHTPOJILHBIX BONPOCOB /1Jisl MPOBEIEHUA IK3aMeHAa

1. ITonsiTHe pOCTpaHCTBA M BPEMEHHU B Kilaccuueckoi ¢usuke. Cucremsl orcuera. [lepemerienue u
cKkopocTb. HopmanbHOE, TaHT€HIIMATIBbHOE U ITIOJTHOE YCKOPEHHUE.

2. 3axoH nHepuuu. MHepLManbHbIe 1 HEMHEPLUUATIbHBIE CUCTEMBI OTCYeTa. DUZNYECKOE CONEPIKAHNE
MOHSATUN MacChl, CUJIbI, UMITYJIbCa, UMITyJIbCa CUJIbL, 2-1 3akoH HbioToHa. Bunbl B3auMoaeiicTBui, moxs-
THE O CUJIaX UHEPLHUH.

3. 3-ii 3akoH HpioToHa. BHenHMe M BHYTpEHHHE CHJIBL. 3aKOH COXPAaHEHHs UMIYJbCca JJIS 3aMKHY-
TOM cucteMsl Tell. [IoHsaTHe ieHTpa Mace U 3aKOH €0 ABUKCHUS.
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4. Tlonsartue sHepruu, pabOThl U MOIIHOCTH. 3aKOH COXPAaHEHUS! SHEPTUU B MEXaHUKE, KOHCEPBaTHUB-
HbIE 1 HEKOHCEPBAaTUBHBIE cucTeMBl. [IpuMeHEHNEe 3aKOHOB COXPAHEHHU K YIIPYTOMY U HEYNIpYromy yza-
pam.

5. JluHammueckue XapakTEpUCTUKH BpPALIATEIbHOTO ABM)KEHHS: MOMEHT CUJIbI, MOMEHT MMITYJIbCA,
MOMEHT WHEPIMHU. Bhurcienne MOMEHTOB HHEPITUHU Tel npaBmiibHON hopmbl. Teopema ILlTeitHepa.

6. OCHOBHOI1 3aKOH TMHAMHUKH BpaIIaTEIbHOIO JBM)KEHUS. 3AKOH COXPaHEHHsI MOMEHTA UMITYJIbCA.

7. KonebarenbHoe nBmwkeHue. ['apmoHmuYeckoe KonebaHme M ero xapakrepucTuku. CKOpoOCTh U
YCKOpEHHE TPU TAPMOHUUYECKUX KOJICOAHUSX.

8. Jlunamuka rapmoHuueckux kojeOanuid. JuddepennuanbHoe ypaBHEHHE TapMOHUYECKUX KoJie-
6anuit. [Ipy>XUHHBINA, MaTeMaTUYECKUI U HU3NIECKUN MASTHUK.

9. BomnHOBBIE TpoItecchl. Mexanu3M 00pa3oBaHus BOJH B ynpyroi cpene. [lonepeunbie u mpoaosib-
HBIC BOJTHBI. Y paBHEHHUE OeryIieil BOTHBI. BelMuuHbI, XapaKTepU3yIOIIue BOJIHY.

10. Mogenb uaeanbHOro ra3a. BelBoJ OCHOBHOTO ypaBHEHUS MOJIEKYJISIPHO- KUHETUYECKON TEOPUH U
CIIEICTBUS U3 HEro. MOJIEeKYIIpHO- KHHETUYECKOE TOJIKOBaHUE a0COIOTHOM TeMIepaTyphbl.

11. Ywucno creneHeld cBOOOIbI MOJIEKYJI. 3aKOH paBHOMEPHOT'O pacipeiesIeHUs SHEPTHH 0  CTEICHIM
cBOOO/IbI. BHYTpeHHSs1 SHEprus H1eaIbHOTO Tra3a.

12. CpeaHee 4MCIO CTOJKHOBEHUH M CpelHss JAJIMHA CBOOOIHOTO mpolera Mosiekyd. fBieHus nepe-
HOCa B TEPMOJMHAMUYECKHX HEPABHOBECHBIX CHUCTeMax: MU(Qy3us, TEIUIONPOBOJHOCTb, BHYTPEHHEE
TpEHUeE.

13. TloHsTHE O BHYTpEHHEH HEprun Kak (QPyHKIUHN cocTosHUsA. Teriora u padora kak (Gopmsl nepe-
nauu 3Hepruu. [lepBoe Hayano TepMOIMHAMUKHY.

14. IlpuMeHeHue MEpPBOToO Havaia TEPMOJMHAMUKHY K H3omporeccam. PaboTa u TemnoeMKocTh B U30-
Ipolreccax.

15. OGparumsle 1 HeoOpaTtuMmele nporiecchl. [Tonarue nukia. ukn Kapuo u ero KITJ{ muis nuaeansHo-
ro rasa. TennoBas ¥ XOJNOAUIbHAS MAIIUHBI.

16. OHTponusa. BTopoe Hauano TepMOOMHAMHUKUM M €0 CTaTHCTUYECKas MHTepnperanus. Kputuka
MJICATUCTUYECKOTO TOJKOBAHUS BTOPOrO Havaiga TEPMOJUHAMUKH.

17. DnexTpocTaTHKa. 3aKOH coXpaHeHus 3apszaa. 3akoH KynmoHa. DIeKTpocTaTHUeCKOe IOJE€ U €ro
HanpsHKeHHOCTh. [[pUHIMIT cynepno3uIuuy MoJeu.

18. Ilotok BekTopa HampskeHHocTH. Teopema Octporpanckoro- ['aycca sl 371€KTpOCTaTHUECKOTO
IOJIs1 B BaKyyMe U IPUMEHEHUE €€ I pacyeTa MoJjei.

19. IloreHnManbHas 3HEPrus 3apsiaa U MOTEHLIHUAN MIOJIsI B HEKOTOPOH TOYKe. Pa3HOCTBh MOTEHIIMANIOB.
CBsi3b MEX1y HAIPSDKEHHOCTBIO M Pa3HOCTHIO TOTEHIIUAJIOB.

20. IIoCTOSHHBIN ANEKTPUYECKUN TOK U €r0 XapaKTEPUCTUKU: CHJIA TOKA, IUNIOTHOCTh TOKA. Y CIIOBUS
CYILIECTBOBAHUS TOCTOSTHHOTO TOKa. CTOPOHHUE CUIIBI.

21. O6006menHsbIif 3akoH Oma B uHTErpanbHoil popme. Pasnocts norennmanos D/1C, HanpspkeHue.

22. MarHuTHOE OJIE U €ro XapaKTEPUCTUKN: HHAYKLIMS, HAPSHKEHHOCTh, 3aKOH AMnepa.

23. 3akoH buo-Casapa- Jlamiaca ¥ ero NpUMEHEHHE K BBIUMCICHUIO MAarHUTHBIX IOJIEH IPSIMOJIH-
HEWHOI0 MPOBOJIHUKA C TOKOM M KPYrOBOT'O TOKA.

24. JIBuKeHME 3apsDKEHHBIX yacTHll B MarHUTHOM nosie. Cuiia Jlopenna. Yckopurenu 3apspKeHHBIX
YacTHII.

25. SIBneHue snekTpoMarHuTHOM MHAYKUMHU. 3akoH Dapanes- JleHna U ero BbIBOJ U3 3IEKTPOHHBIX
MpPEICTaBICHUM.

26. Onmcanue MarHUTHOTO ToJsi B BemlecTBe. Knaccudukanuss mMarepuagoB MO0 MarHUTHBIM CBOM-
CTBaM.

27. CaeroBas BonHa. MHTepdepenmus ceera. KorepeHTHOCTh (BpeMEHHAs U MIPOCTPACTBEHHAs) U MO-
HOXPOMATUYHOCTh CBETOBBIX BOJIH. YCJOBHSI MakCUMyMmMa WU MUHUMYyMa MHTEHCUBHOCTH INPU HUHTEpde-
PEHIIUH.

28. Pa3zBuTHe mpeacTaBiieHH O cTpoeHuH aroma. Moxens aroma Pesepdopna- bopa. I'mmoreza u
dbopmyna ae bpoitis. DxkcniepuMeHTaIbHOE TOATBEPKICHIE TUIOTE3bI e bpoiis.

29. BonHoBast pyHkIus U ee cratuctuueckuii cMpici. Oo6mee ypaBuenue [lpeaunrepa. Cranmnonap-
Hoe cocrosiHue. YpasHeHue lllpenunrepa s cTaluOHapHBIX COCTOSHUN.
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30. CIOHTaHHOE U BBIHYXXICHHOE U3IIy4eHHE. JIa3epbl U UX IPUMEHEHHUE.

31. CocraB U XapakTepUCTHKU siapa. PazMeps! snep. AnepHsie monenu. CBoiicTBa U MpUpPOAA AlEp-
HBIX cui. JleekT Macchl M SHEPIUs CBA3HU fAApa.

32. SlnepHble peaklMu U 3aKOHBI COXPaHEHUS.

33. Peakuus nenenus siapa. Llennas peakuus nenenus. [lonarue o saepHO SHEPreTHUKE.

34. Peakuus cuHTe3a aTOMHBIX sifiep. [IpoGiema yrnpaBisieMbIX TEPMOSIICPHBIX PEaKIii.

35. DnemenTapHbie yacTuIlbl. [Ipo6iieMbl COBpeMEHHOM (U3HKH.

Bonpocek! 111 KOHTPOJISI 0CTATOYHBIX 3HAHUI

1. Kakue meroasr pusnyeckoro ucciaeaoBanus 3Haere? B deMm 3akirouaercst mporecc u3MepeHus
¢usnueckoii Benmnuunbl? [1o m1aHHBIM Tpex W3MepeHui nepuoja kojebanuii mMastHuka (6 ¢, 5,8 ¢, 6,2
C) OIIEHUTE €0 MOTPEITHOCTb.

2. HazoBute Bce ocHoBHbIe eauHuilsl CU, 3-5 npousBoanbix equnun CU, ux HauMeHOBaHUS U
pasMepHOCTH. ENVHUITEI KaKUX BETUYHH UMEIOT Pa3MEPHOCTh (Ke M/C)?

3. JlaiiTe ompezaesieHUs] ¥ HA30BUTE €AMHUIBI OCHOBHBIX KMHEMaTH4YeCKUX BenuyuH. [loa xkakum
YIJIOM K TOPU30HTY HY)KHO OpOCHTH TE€JI0, YTOOBI JTaJbHOCTh €ro ToJieTa ObUTa BIABOE OOJIBIIE BBICOTHI
nogaarus ?

4. ChopmynupyiiTe 3aKOHBI JUHAMUKH TOCTYNATEIBHOTO ABMKEHUS. 3alUIINTE UX ISl aBTOMO-
OuIsl, HAYaBILIErO TOPMOXKEHHE F030M, a TAK)KE MOBOPAUYMBAIOIIETO 10 AYyre MOCTOSHHOTO paguyca nepen
MPEMSITCTBUEM CPaBHUTE PE3YJIbTATHI.

5. 3anuuuTe ypaBHEHUS! TUHAMUKY MTOCTYNATEILHOIO U BPAIlaTeIbHOTO JIBUKEHUS JJIA 11apa, 3a-
KaTbIBAIOLIETOCS C HEKOTOPOIl HAYaIbHON CKOPOCTHIO 0€3 MPOCKaIb3bIBAHNS HAa HAKJIOHHYIO TJIOCKOCTD.

6. Onpenenute pabOTy U MOILIHOCTh CHJIBI TPEHHUS NMPU 3aKaThIBAHUM LWIMHIPA C HEKOTOPOM
HaYyaJbHOM CKOPOCTHIO Ha aKJIOHHYIO MJIOCKOCTh 0€3 MPOCKaIb3bIBAHUS.

7. Ionp3ysach 3aKOHAMH COXpaHEHUs, ONpeneuTe paboTy 3JIEKTPOMOTOpA MO PACKPYyYHUBAHHIO
OpOUTANLHOM CTAaHIIUU (MX MOMEHTHI MHEPIIMH W3BECTHBI) JI0 3a/1aHHOM YTJIOBOM CKOPOCTH.

8. C KaKoil CKOPOCTBIO JOJKEH BBIXOJUTH BO3YX U3 PACHBUIMTEINS, YTOOBI KHUJIKOCTh B HEM TOJ-
HUMaJach Ha 3aJJaHHYIO BBICOTY ?

9. Ha3oBUTE OCHOBHBIE XapaKTEPUCTHKH TapMOHMUYECKUX Kosnebanuii. [lomyunre ypaBHEeHHE Ma-
JIBIX KOJICOAHUN HUIMHAPUYECKOro MOIJIaBKa C TPYy30M Ha KOHIIE U BBIpPA3UTE YaCTOTYy KosieOaHul yepes
HCXO/IHBIE JAHHBIE.

10. Yto Takoe Mexanudeckas BoyiHa? [Ipu Kakux yCIOBUSIX TpYNIoOBas CKOPOCTh BOJIHBI paBHA
($ha3oBoil, Mpu KaKUX MEHbIIE €€ U MPU KaKuX paBHa Hym0. Eciu ammmuTyna BomHbI 3aTyxaet B 10 pa3 Ha
nytd B 10 M, TO Ha KaKkOM IyTH OHa yMeHbIuTcsa B 100 pa3z?

11. Kak B3aMMOJENCTBYIOT Ha pacCTOSIHUM MOJIEKYJIbl pealbHOIO U uaeanbHoro razos? Kak 3aBu-
CST OT TeMIIepaTyphl UX TEIJIOEMKOCTH?

12. Beipa3ure cpeHIo0 KBapaTUYHYI0 CKOPOCTh MOJIEKYJ HJI€AIbHOIO ra3a Yepes ero JaBjIcHHe
Y TUIOTHOCTb.

13. Ilosnyunte U3BECTHBIE SKCIEPUMEHTAIbHBIE Fa30BbI€ 3aKOHBI U3 YPAaBHEHMS COCTOSHUS HJie-
anpHOrO rasa. [Ipu kakux ycioBusX OHO IPUMEHUMO?

14. Kakoe KoIM4ecTBO TEIIOTHI HAAO MepeaaTh BOASIHOMY Mapy o NopiiHeM ¢ rpyzom 200 xr,
9TOOBI MOMHATH ero Ha 0,5 M? Ha CKOJIBKO Mpy 3TOM U3MEHUTCS TeMIIepaTypa TpeX MoJjiel napa?

15. Kakue ¢popMynupoBKH BTOPOro Haudana TepMOAWHAMHKH 3Haere? [IpuMeHuMO JHu OHO K OT-
KpBIThIM cucteMaMm? Kak m3MeHsieTcs SHTpONus ra3a Npu M30TEPMHUUYECKUX M ainadaTHUecKUX Mpoliec-
cax? Ilpu HeoOpaTumom 1ukie?

16. OnumuTe paboTy UIeaTbHON TEIIOBOW MAITMHBI IS IPSIMOTO U 00paTHOTO 1uKiIa. YTo Takoe
TEIUIOBOM HACOC U YeM OIpeiensaeTcs ero 3PPeKTUBHOCTH? DPPEKTUBHOCTD XOIOAMIbHUKA?

17. Ha nmarpamMmme M30TE€pPMBI PeabHOTO Ta3a YKaXHTe 00nacth (azoBoro nepexona. Kak mpu
9TOM M3MEHSIOTCS BHYTPEHHSS SHEPrus U ’HTponus raza? HauepTture 3aBUCHMOCTH TeMIlepaTyp Kuie-
HUS U TUIaBJICHUS OT JAAaBJICHUS U YKAKUTE MECTO TPOIHON TOUYKH.



18. Kakue 0COOEHHOCTH KHIKOTO M TBEPAOTO COCTOSHHUS OOBSCHSIOTCS HMX MOJEKYISIPHO-
KUHETHYECKOW CTPpYKTypoi? OnpenenuTe pa3HOCTh YPOBHEH >KHUKOCTH B COOOLIAIOIIMXCS KaMIUIApax
Pa3HOro 1UaMeTpa.

19. PaccunrtaiiTe 3JIeKTpHUYECKOE T10JIE, CO3/1aBAEMOE CUCTEMOM JBYX TOUEUHBIX 3apsi/IOB Ha OOJb-
oM paccrostuud. Onpenenure paboTy Mo MEPeMENIEHUI0 TOYEUHOT0 3apsia B ’TOM I0Jie, MOTEHIIUATb-
HYIO SHEPTHUIO 3apsija U MOTCHIIHAI TOJISL.

20. Paccuuraiite paboTy MO pa3AClICHUIO 3aps/IOB B IJIOCKOM KOHJIEHCATOPE, OMPEACIIUTE DHEP-
THI0 ¥ IJIOTHOCTh HEPTUU 10JIs1 B KOHAEHCATOpE.

21. Onpenenure cuiy, JEUCTBYIOLIYIO Ha TOYEUHBIM JUIIOIbL B MOJIE TOYEUHOTro 3apsiaa. Kak nBu-
KETCsl JUIIOJIb B JIEKTPUUECKOM Mosie? YTO MpOUCXOIUT ¢ AUDIEKTPUKOM B AleKTpudeckoM mnosie? Kak
MEHSETCS M0JI€ B AUIIEKTPUKE?

22. Ha30BHUTE MCTOYHUKU U XaPAKTEPUCTUKU MarHUTHOro mnoss. Kak geiicTByer MarHuTHoe moJie
Ha 3apsabl U TOKU, Ha paMKy ¢ TokoM? Kakoe ycTpoicTBO OCHOBAaHO Ha TaKOM JIEUCTBUM?

23. Yem ompeaensitoTcss MarHUTHbIE MOMEHTBI aTOMOB? UTO MPOUCXOUT C BEUIECTBOM B MAarHUT-
HOM nosie? Ha30BUTE TUIBI MAarHETUKOB U UX XAPAKTEPUCTHUKHU.

24. Yro nabmromaeTcsi B IPOBOJHUKE TIPU €0 ABM)KEHUH B MarHUTHOM mosie? B KoHType npu u3-
MEHEHHMHM MarHUTHOIO MOTOKa 4epe3 Hero? OnummuTe KoJIn4ecTBeHHO. OLEeHNnTe pa3HOCTh NOTEHIIMAJIOB
KOHIIOB KPBUIBEB CaMOJIETA MPU TOJIETE.

25. Kakoii mpoiiecc npenarcTByeT U3MEHEHUSIM TOKa B KOHTYpe? Kak onpeaenuTs HHIYKTUBHOCTh
conenonna? Paccunraiite paboTy 1Mo CO3AaHUIO TOKA B HEM U SHEPTUIO €r0 MAarHUTHOTO TOJISL.

26. OnumuTe KOJTUISCTBEHHO MPOIIECCH B KojiebaTenbHOM KOHTYype. [lomyunte ypaBHEHHE KoJie-
OaHMii U OTPEACITUTE X YaCTOTY.

27. Yto nobasua MakcBeit k TeopeMam ['aycca Juist SJIeKTPUYECKOTO U MarHUTHOTO TOJIeH, 3aK0-
Ham @apanes u Amrnepa (MOJIHOTO TOKa), YTOOBI MOJTYYUTh CUCTEMY, HOCsIIyIo ero ums? Kakue npouec-
ChI OMMCHIBAET 3Ta CUCTEMA?

28. Yro mpencrapisieT coOOW 3MEKTpOMarHUTHas BojHa? YeMm ompeaemnsiercs CKOPOCTh BOJHBI?
Kaxkue cBolicTBa cBeTa MOATBEPKAAIOT €r0 BOITHOBYIO pupoAy? UTo MOKHO HAOII01aTh TPU HATOKEHUN
BCTPEUHBIX BOJIH?

29. PaccmoTpute audpakiuio CBETa Ha MIeNH Wik perieTke. OnpenenuTe HaNpaBIeHHE MUHAMY-
MOB U MakKCUMyMOB H3i1ydeHusi. Kak 3aBUCAT OHU OT €ro 4acToThl U JJIMHBI BOJIHBI? Kakue yctpoiicTBa
MTO3BOJISIIOT PA3JIOKUTh CBET B CHEKTP?

30. Yto mpoucxoauT B MeTalax (MOJIyMpOBOIHUKAX) Mo neiicTBueM cBeta? Kak oOwscHseT do-
T03(QdeKT BOIHOBAS TeOpUs U 4TO HabmonaeTcs Ha onbiTe? Kakue npeanonoxenus: o Npupoje cBeTa u
KaK TO3BOJWIH 00BACHUTE Habmogaemoe? Uto Takoe kpacHas rpanuna ¢potoddpdexra?

31. B yem mposIBISIFOTCSA BOJTHOBBIE CBOMCTBa yacTull? Kak yactoTa W IJiMHA BOJIHBI CBS3aHBI C
SHEPTUEH U UMITYTHCOM YacTHUIBI? MOXHO T HAOI0IaTh BOJTHOBBIE CBOMCTBA KPYIHBIX TEJ U MpeaMe-
TOB?

32. Kakuie KBaHTOBBIE YUCIIa BBOJATCS JUIsl ONMMCAHUSI JBUXKEHUS AJIeKTpoHa B atome? Kakue oHun
onpeensaoT (PU3nIecKre BETUYUHBI B KaKUM 00pa3om?

33. YTo npoucCXOQUT IpU MEPEXOJE NIEKTPOHA B aTOME C YPOBHS Ha ypoBeHb? Kakue KBaHTOBbIE
YKclia ¥ BEJIMYMHBI IPU 3TOM U3MEHSIOTCS U ouemy? Uem ompenenseTcs 4acToTa u3jlydeHus (moriouie-
Husl) atoma? J{s 4ero Hy’KeH CIEKTPaJIbHbIM aHanu3?

34. Kak npoucX0oauT 3al0JIHEHUE AJIEKTPOHHBIX COCTOSIHUM B aTOMax?

35. KakoBa npupoja XMMHYECKON CBSI3M aTOMOB B MOJIEKyJe M TBepAoM Tese? Onuimmnre BO3-
MO>HBIE BUJIbI CBSI3U aTOMOB.

36. Uem onpenenstorcs 3JIEKTPUUECKUE CBOMCTBA METAJIIIOB, MOIYIPOBOAHUKOB U AUDIEKTPUKOB?
OnuimuTe SBIEHUS HA IPAHUILIE IBYX Pa3HBbIX METAJLIOB, ABYX MOJIYIPOBOJIHHUKOB.

37. U3 uero cocrout sapo aroma? Kakue cuiibl CBA3BIBAIOT EPHBIE YACTHUIIbI, KAKOBBI X CBOM-
ctBa? Kak onpenenuts aedeKT Macchl U SHEPTUIO CBs3M sapa? Kakue mporecchl COMPOBOXKIAIOTCS BbI-
JIEJICHUEM siZICpHOM sHEprun?

38. Kakue Buasl m3mydenuit suep 3Haere? OneHnTe UX SHEPTUIO U Mopakaromue dpakTopsl. Kako-
BBI [IpEJICIIbHBIC JO3bI O0yYeHUsT M CPEJCTBa 3aIlUTHI OT HEro?
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39. Kakue kiacchl 3JieMeHTapHbIX YacTull 3Haete? HazoBUTe BUABI X B3aUMOJICUCTBUS U 3aKOHBI

COXPAaHEHHUS. YKAXHUTE COCOOBI PETUCTPAIIUU M YCKOPEHUS YaCTHIL.

40. Yem oOycnosneHa sHeprus ComHia u 3Be37? UTO MPOUCXOIUT CO 3BE3/I0HM MOCIE TpeKpaliie-
HUSl TEPMOSIAEPHBIX peakuuii? [Ipu kakux yciloBUsSX HEWTPOHHAs 3BE3/1a IPEBPATUTCS B UEPHYIO ABIPY?
3a KaKkue CBOMCTBA OHU IMOJYYWJIM CBOM Ha3BaHUs? UTO M3BECTHO O MPOUCXOXKIAECHUU U 3BOJOIMU Bee-

JIEHHOU?
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6. YYHEBHO-METOJANMYECKOE U THOPOPMALIMOHHOE
OBECIIEYEHME JUCHUIIJINHBI

6.1. OcHoBHas tUTEpaTypa

1. Imutpuesa B. @. ®duzuka ans npodeccuii 1 cnenuaibHOCTeH TEXHUUECKOro mpopuits [ Dnek-
TPOHHBINA YYEOHHK] : yUEOHUK ISl CTYJICHTOB YUPEKIACHHUHN CpeIHero MpodecCHOHAIBHOTO 00pa30BaHUs
/ B. ®. [Imutpuesa. - Akagemusi, 2020. - 448 c. Pexxum mocrymna: https://academia-
library.ru/catalogue/4831/451170/

2. Jlapuenko B. M. ®uszuka [DneKTpOHHBIH y4eOHHK] : yuyeOHOe mocoOue I M3y4eHHS
pasznena Kypca ctyaeHTtamu cnernuanbHocteit: 080502.65, 250401.65, 250403.65, 150405.65 ounoi,
320YHON W O04YHO-3209HOU Popm oOyuenus. Y. 7. Ontuka / B. M. Jlapuenko. - 2011 on-line Pexum
nocryma: https:/lib.rucont.ru/efd/261069/info

6.2 /lonmotHuTE/ILHAS IMTEPATYPa
1. YeproB A.I'., 3amaunuk o puszuke, M. B.m1., 2003. Dx3eMruisapsl: Bcero:271

2. I'pab6osckuii P. . Kypc ¢usuku / P. U. I'paboBckuid. - 6-e uzn.. - CII6. : Jlansp, 2002. - 607 c. -
(YaeOuuku ansa By3oB. CrnenuanbHas tuTeparypa). - [IpenM. ykas.: ¢. 597-601.Ok3emrmuisapsr: Bcero: 148

3. Bonpkenmrelin T.C., COopHUK 3amad mo obmemy kypcy ¢uszukm, CII6. KHrmkHBIN Mup,
2003. Dx3eMIuIsphl: Bcero:388

4. Tpopumona T.U. Kypc ¢uzuxu, M. B.m1., 2004, DK3eMIUISIpBL: BCETO:

5. Imutpuesa B, @. OcHoBbI ¢u3uky : yued. mocodue ans By3os / B. ®@. Jlmutpuesa, B. JI. IIpo-
KoQbeB. - u31. 3-¢ , ucnp. u gon. - M. : Beicur. mik., 2003. - 519 ¢. Dx3eMIutsipsl: Bcero:248

6. 3ucman I'. A. Kypc o6mieit pusuku : yued. mocooue s BTy30B. T. 3: OnTuka, pusnka aToMOB
1 MOJIeKyJIsspHas pu3nuka atToMHOTO sijipa U mukpouactuil / I'. A. 3ucman, O. M. Tozec. - 5-e u3z., crep.. -
M. : Hayka, 1972. - 500 c. - I[Ipenm. ykas.: c. 491-495. Dk3emmuisipsl: Bcero:217

7. 3ucman I'. A. Kypc obmieii ¢uszuku : yued. mocobue st BTy30B. T. 2: DIEKTpUIECTBO U Mar-
Hetu3M / I'. A. 3ucman, O. M. Tozec. - 6-¢ u3a., nepepad.. - M. : Hayka, 1974. - 352 c¢. Dx3emrutsipsr: |

8. 3ucman I'. A. Kypc ob6meit ¢pusuku : yued. mocodue amns BTy30B. T. 1: Mexanuka, MOJIEKyIsIp-
Has (usuka, konebanus u BoiHbl / ['. A. 3ucman, O. M. Tonec. - 6-e uza., nepepad.. - M. : Hayka, 1974 -
336 c. - [Ipeam. ykas.: c. 334-336. Dx3emmuisapsl: Bcero: 115

9. IlpakTukyM 1o gusnke. DIEKTPUUECTBO U MarHeTu3M : yued. nmocodbue / FO. K. Bunorpanos [u
ap.] ; mox pen. @. A. Hukomnaesa - M. : Boicr. mik., 1991. - 151 ¢. Dx3emmsapsl: Bcero:30

10. Uponor U. E. 3amaun no obmieii ¢pusuke : yued. mocodue mis ctya. By3oB / U. E. Upomos. -
N3zn. 2-e, népepad. - M. : Hayka, ['n. pen. ¢us.-mart. nur., 1988. - 415 c. Dx3emmusipsl: Beero: 18

11. Kapsxkun H. U. Kparkuii cipaBounuk no ¢usuke : yued. nmocooue / H. U. Kapsxun, K. H.
brictpos, I1. C. Kupees. - M. : Beicut. mik., 1964. - 574 c. - [Ipeam. ykas.: ¢. 561-567. Dx3eMIuispsl: Bce-
ro:12

12. Berposa B. T. COopHuk 3a7au 1o (pu3uke ¢ MHANBUIYAIbHBIMU 3aJaHUSMH : yueb. mocodue /
B. T. Berpoga. -Munck: Beicm. mik., 1991. -386¢. -bubnuorp.: c. 386 . Dx3emmuisipor: Bcero:80

®usuka. Ontuka.U. 1. 'eomerpudeckas ontuka: yaeobnoe nmocodue / A.B. [Tapamonos, JI.B. Hu-
konbckas, M.A. Knenuauna, A.B. Epmonos .— U3n 2-e, mepepad u gon. — Tymna : U3gatensctBo TITIY
um.JI.H.Tonctoro, 2013 .— ISBN 978-5-87954-789-4

13. ®uzuka. OnTuka.2. BonmHoBas ontuka: yueoHoe mocooue / A.B. [lapamonos, JI.B. Huko:ms-
ckas, .A. Knenununa, A.B. EpmonoB .— HM3nanue Bropoe, nepepaboTaHHOE U TOTIOTHEHHOE .— Tyna :
Usznarenscrso TITIY um.JI.H.Toncroro, 2013 .— ISBN 978-5-87954-790-0
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https://lib.rucont.ru/efd/261069/info

14.A6npaxmanoBa, A.X. ®usnka. Paznen «MexaHnukay : TeKCThI Jekuuii / Ka3zaH. Hall. uccnen.
TexHous. yH-T, A.X. AGapaxmanoBa .— Kazans : KHUTYVY, 2013 .— ISBN 978-5-7882-1449-8

15.®uzuka. Paznens «Mexanuka. MonekynspHas ¢pusuka. Tepmoaunamukay. Y. 1 : yuebHoe no-
co0ue 1o OpraHM3aluy U IPOBEICHUIO pakTuueckux 3anatuil / O.A. Jlenucosa, Y puM. Toc. yH-T 3KO-
HOMUKH U cepBuca .— Ya : YI'YDC, 2015 .— Puc. 9, 6ubnuorp.: 8 na3zs. — ISBN 978-5-88469-706-5

16.®u3nka.Y.1 Mexanuka,monekyisipHas ¢pusuka u repmoanHamuka. / H.K. Komaposa .—
Openoypr : ®I'6OY BIIO Openbyprckuii rocyIapcTBEHHBIN arpapHbiid yHuBepcutet, 2014 .— ISBN
978-5-88838-850-1

6.3. IIporpammHoe obecnieuenune 1 MHTEpHET-pecypchl

1. Texuuueckass 6uOIMOTEKA. DIEKTPOHHAsA OMOIMOTEKa, coeprKalas HECKOJIbKO THICSY KHUTH IO
MaTeMaTHKe, GU3nuKe, XMMUU U TEXHUYECKUM HaykaM. BONbIIMHCTBO U3JaHU MTPEACTaBICHO B popmare
djvu. IlepedyeHp KHUTH OTCOPTHUPOBAHBI B ali(haBUTHOM TOPsIIKe (haMMInii aBTOPOB, 0€3 yIopsJ0UMBaHHS
1o nojapasnenam (andaBUTHBINA KaTajor). Pecypc npenHa3HadeH TONBKO JUIsl HEKOMMEPUYECKOTO MCIIOJb-
30BaHMs B y4eOHO-00pa30BaTENIbHBIX LENAX. 3HAUUTEIbHAs YaCTh IOCTYIHBIX Ha caiiTe MaTepualloB B3f-
Ta U3 MHTepHeTa niM npuciaHda yuTatensiMi. Ecnu aBTOpsl WM (M) Biaienblbl aBTOPCKUX IIPaB OyAyT
IIPOTUB HAXOXJIEHUS MX MATEPUAIOB B OTKPBITOM JOCTYIIE, TO aJIMUHHUCTpalus OMOIMOTEKH 00s3yeTcs
HEMEUICHHO 3aKpBITh JOCTYH K Qaitnam. http://www.techlibrary.ru

2. YueOHo-0Opa3zoBaTenbHas pu3uko-mareMaTudeckas OuoimmoTeka. DIeKTpoHHas OMOIMOTEeKa caii-
ta EqWorld conepxut DjVu- u PDF-daiinel yueOHUKOB, yueOHBIX TOCOOUI, COOPHUKOB 3a/1a4 U YIPaXK-
HEHMI, KOHCIIEKTOB JICKIMI, MOHOTpaduii, ClIpaBOYHUKOB U JUCCEPTALUNA MO MaTeMaTHKE, MEXaHUKE U
¢usuke. Pecypcbl naHHON OMOIMOTEKH MpeAHAa3HAYEHBl TOJIBKO JJI1 HEKOMMEPUYECKOTO UCII0JIb30BaHUS B
yueOHO-00pa3oBaTeIbHbIX LeNiX. Bce MaTepuaisl mpuciaHbl aBTOPaMU M YUTATEISIMUA WM B3ATHI U3 MH-
TepHeTa (M3 WWW apXHBOB OTKPBITOTO Aoctyna). OCHOBHOW (PoHT OMOIMOTEKH COCTABISAIOT KHUTH, W3-
JaBaBIIUECS TPUIAATH U Ooiee jeT Hasazd. http://eqworld.ipmnet.ru/ru/library.htm

3. IlludpoBsie 3HaHUA: 00pa3oBaTENbHBIN pecypc. bubimoreka AIeKTpPOHHON YYeOHOU JMTEpaTyphl
libedu.ru. OHa comep>XUT B OCHOBHOM pa3feiibl y4eOHOM, TeXHHUECKOW M T'yMaHUTApHON JUTEpaTyphl
ISl Y9EHHKOB ¥ cTyaeHToB. http://www.libedu.ru/

4. Dnextponnas 6ubnmmuoreka Gaudeamus. [IpencraBieHsl OecriaTHbIe OTHOTEKCTOBBIE YUCOHUKH,
aBropedepartsl, Tpyasl B PDF gopmare. http://www.gaudeamus.omskcity.com

5. DnekTpoHHas OMOIMOTEKA MO XUMUU U TeXHUKe. KoJIeKIus MOJHOTEKCTOBBIX KHUT COJIEPHKHT
6onee 1000 nazBanwmii. Cpenu paznenoB: "Ananutudeckas xumusa', "Heopranmdaeckas xumus", "['eoxu-
mus", "llpomsimuieHHsie mpom3BoacTBA" W aAp. Kuurm mnpencraBneHsl B B dopmare DjVu.
http://www.rushim.ru/books/books.htm

6.Uutepuer — nopran Yul'AY (http:portal/udsau.ru)

6.4 MeToanyeckue yKa3aHus M0 OCBOCHUIO M CUHUILTHHBI

[lepen n3ydyeHueM AUCUUIUIMHBI CTYACHTY HEOOXOAUMO O3HAKOMHUTHCS ¢ paboueil mporpammon
JVCHIUIUIAHBI, Pa3MENIICHHON Ha MOpTalie M MOCMOTPETh OCHOBHYIO JINTEPATYypPy, NPUBEACHHYIO B pado-
4ell mporpaMMe B paszzelie «Y4eOHO — MEeTOuYecKoe U HH(pOpMaIMoHHOE 00eCIIeYeHNE TUCITUILITHBD).
KHurn, pa3zMeriéHHbie B 3JCKTPOHHO — OMOIMOTEYHBIX CUCTEMAaX JIOCTYIHBI U3 JIF000H TOYKH, T/Ie MMe-
ercs BeIXOA B «MHTEepHET», BKIIFOUAsi JOMAIIHAE KOMIBIOTEPHI M YCTPOMCTBA, MO3BOJISIONINE padoTaTh B
cetu «MHTepHeT». Ecnu BBISIBIIM IPOOIEMBI OCTYNA K yKa3aHHOH JIUTEpaType, 00paTuTech K Mmpernoja-
BaTelo (InOO Ha 3aHATHX, IMOO Uepe3 MopTall aKaJeMuHn).
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http://www.techlibrary.ru/
http://eqworld.ipmnet.ru/ru/library.htm
http://www.libedu.ru/
http://www.gaudeamus.omskcity.com/
http://www.rushim.ru/books/books.htm

Jlns n3ydeHus: AUCUUILUIMHBI HE0OXOAUMO MMETh YUCTYIO TE€Tpajab, 00bEMOM He MeHee 48 -
CTOB JJIs1 BHIOJHEHHUS 3aAaHui. [{ng 3peKTHBHOrO OCBOCHUS AUCIUIUIMHBI PEKOMEHIYETCsl MTOCEIaTh
BCE€ BH/IbI 3aHATUN B COOTBETCTBUM C PACIIMCAHUEM U BBIIIOJIHATH BCE JOMAIIHKE 33JaHHs B YCTAHOBJICH-
HBIE CPOKH IIPENOIABATENEM.

6.5 IlepeyeHb HH(POPMANUMOHHBIX TEXHOJIOTHI, BKJIKOYAs NepedyeHb HHPOPMAUMOHHO - CIIpa-
BOYHBIX CHCTEM.

1. Omepammonnast cuctema: MicrosoftWindows 10 Professional. JloroBop Ne 9-BJI/19 ot
07.02.2019. Tlocnemusis moctymHas Bepcus mporpammbl. AstralinuxCommonEdition. /foroBop Nel73-
I'K/19 o1 12.11.2019 1.

2. basosbrit maker mporpamm Microsoft Office (Word, Excel, PowerPoint). Microsoft Office
Standard 2016. Beccpounas nuuensus. Jorosop Ne79-I'K/16 ot 11.05.2016. Microsoft Office Standard
2013. beccpounas mwunensus. Jorosop Ne0313100010014000038-0010456-01 or 11.08.2014. Mi-
crosoftOfficeStandard 2013. Beccpounas nunensus. Jlorosop Ne26 or 19.12.2013. MicrosoftOfficePro-
fessionalPlus 2010. Beccpounas munensus. JJorosop Nel06-I'K ot 21.11.2011. P7-Odwuc. Jlorosop
Nel73-I'K/19 ot 12.11.2019 1.

3. HudopmanmoHHO-CIpaBOoUYHAss cuUcTeMa (CrpaBOYHO-TIpaBoBas cuctema) «KoHCymabTaHT
wrocy. Cornmamenne Ne MKI12016/JICB 003 ot 11.01.2016 nnst uicionb3oBaHus B yUeOHBIX HETsAX Oec-
cpounoe. OGHOBIsIETCS perynapHo. JIMIeH3us Ha Bce KOMIBIOTEPHI, HCIIONb3yeMble B y4eOHOM Tpoliec-
ce.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUITTIMHBI

VYuebHas ayauTopus AJs NPOBEIEHUS 3aHATHI BCeX BUAOB, IPEAYCMOTPEHHBIX 00pa30BaTEIbHON
IIPOrpaMMOii, B TOM YHCII€ TPYIIOBBIX U MHIUBUAYAIbHBIX KOHCYJIbTALUM, TEKYILErO KOHTPOJIA U MPO-
MEXYTOUHOU aTTecTanuu(madoparopust Gu3nkm). AyauTopusi, YKOMIUIEKTOBaHHAs CIICIIMATM3UPOBAHHON
MeOeIbI0 M TEXHUYSCKUMHU CPEJICTBAMH O0YUYEHUs, CIYKAIUMHU TSl TIPEACTABICHHS yieOHOH nHpOopMa-
uu OOJIBIION ayAMTOPUHU: NEPEHOCHOW KOMIIBIOTEP, MPOEKTOP, AOCKA, SKpaH, JIEMOHCTPAI[MOHHBIA U
cripaBouyHBIN Marepuat. JlaboparopHoe o0opyoBaHuE:

VYcraHoBKa Ui M3MEpPEHHsI Pa3MEpPOB M OIpeJesieHHe NapaMeTpoB OOBEMOB TEJl MPaBHIIbHOU
reoMeTpruecKoi (popmbl.; YCTaHOBKA Ui M3YYEHUS] TAPMOHMUYECKUX YNPYTUX KojeOaHWid.; YCTaHOBKa
Ul U3y4eHHs TpajlyMpOBaHUs TepMOIapbl U M3y4eHUs PabOThl TEPMOIIEKTPOreHepaTopa; Y cTaHOBKa
11l U3Y4EHUS 3aBUCUMOCTH COIIPOTHUBIICHHSI IPOBOJAHUKOB U MOJYIIPOBOJIHUKOB OT T€MIIEpaTypsbl; Y cra-
HOBKa JUUIsl U3y4YEHHUs 3aKOHOB BPAIaTEIbHOTO JBMXKEHUS IIPpU oMol MasTHuKa O6epOeka.; Y craHoBKa
IUISL N3Y4EHUs 3aTyXaouX KojaeOaH!H U onpeAeraeHre KodPPHUIUEHTa 3aTyXaHus.; Y CTaHOBKa JUIsd U3Yy-
YyeHus1 paboThI NIEKTPOHHOIYYEBOT0 ocumiuiorpada.; Y craHoBKa JJIs U3y4EHUs yIpYrux aegopmanuii u
ornpenenenue Moyt FOura u3 nedpopmanuu u3ruda; Y craHoBKa JUIsl ONpPEAeTICHUsI TOPU30HTAIBHOM CO-
CTaBJISIONICH WHAYKIIMU MarHUTHOTO TOJIst 3eMIIK; Y CTaHOBKA ISl OTIPE/ICICHUS JUIMHBI SJIEKTPOMArHuT-
HOW BOJIHBI IO crioco0y Jlexepa; YcTaHoBKa ais onpezencHust KodQHUIUeHTa BA3KOCTH KUAKOCTH Me-
tonoMm Crokca.; YcTaHOBKA Il ONpPEJEsICHUs] MOMEHTa MHEPLUUU MaxoBOrO KoJieca U CHUJIbl TPEHUS B
orope.

AynuTopus Ui CaMOCTOSATENIbHOW paboThl ¢ BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTH «/IHTepHeT» n
oOecrieueHHeM JIOCTya B AJICKTPOHHYIO HH(GOPMAIIMOHHO-00pa30BaTEeIbHYI0 CpPENy OpraHu3aluy.
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®OH/JI OLIEHOYHBIX CPEJICTB
JUCHUILIAHBI «®@U3UKA»

CnenuanbHoctb: 36.02.01 Berepunapus
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1. IIEJIX M1 3BAJTAYM ITIPOMEKYTOYHOM ATTECTAIIUU OBYYAIO-
MUXCA O ANCIUIIVIMHE ®U3UKA

[lens MpOMEXKYTOUYHON aTTEeCTAllud — IMPOBEPKA YCBOCHUS OOyJaronuMucs y4eo-
HOI'0 MaTepuaa 3a BpeMsi U3y4eHUs TUCIUIUINHBI.

3amaun:
- OCYIIECTBUTh IMPOBEPKY U OIEHKY 3HAHMM, MOJYYEHHBIX 3a KypC, YPOBHEH yCBOEHUS
y4eOHOU TUCIUILINHBI,
- BBISIBJICHHE YPOBHS M OIICHKA YMEHHI MPUMEHSATHh 3HAHUS MPHU PEIICHUH MPAKTUYECKUX
3a11ad4.

JIiisa ormycka K MpOMEXKYyTOYHOM aTTeCTallii CTYACHTY HEOOXOIMMO OTYMTATKLCS TI0 ce-
MUHAPCKUM 3aHATHUSM U TECTOBBIM 3aJIaHHSIM TTPOMEKYTOYHOM aTTeCTaIIUH.

JIis KOHTPOJISl Pe3yIbTaTOB OCBOEHHS CTYJICHTOM Y4EOHOro MaTepuala o mporpamme
JICITUTITMHEIL, TT0 UTOTaM 00pa30BaTEIILHOMN JEITEILHOCTA B OCBOCHUH 00pa30BaTEIIbHOTO MO-
JTyJ1sl IPEeTyCMaTpUBAETCS 3a4eT.

2. THITIOBBIE KOHTPOJIbHBIE 3ATAHUSA, TECTbBI U BOITPOCHI

2.1 llepeyeHb BONPOCOB /JIS1 CAMOINOATOTOBKHU

JlabopaTopus «MexaHUKH U MOJICKYJISIPHOI (PM3HKI»
KonTtponbsHsie Bonpocs! K padore Ne 2
no teme: «OIIPEJAEJIEHUE YCKOPEHMA CBOBOIHOI'O ITAAEHW S»

1. UTto Ha3bIBaeTCA YCKOPEHHEM CBOOOTHOTO TaIeHUs?

2. OT 4ero 3aBUCUT YCKOPEHHE CBOOOIHOTO MafCHUs?

3. Kaxkoi masgTHuk Ha3piBaeTcsd Ou3ndecKknuM, MaTeMaTHUESCKUM ?

4. Hanmcates @opmyny neprosa KojebaHuit MaTeMaTU4ecKoro MasTHUKa?
5. BriBectn @opmyny nepuoaa konaedanus Ou3nveckoro MasiTHuKa?

KonTtponshsie Bompocs! kK padote N 3
no teme: «OINPEJIEJIEHUE MOMEHTA MHEPIIMU MAXOBOI'O KOJIECA»

1. Uto Ha3pIBaeTCI MOMEHTOM MHEPLIMY MaTEpUaIbHONW TOUKH?

2. Pacckazate Teopernueckue 000CHOBaHUS JaHHOW paOOTHI. B Kakux ciiydasx UCHOJIb3YeTCs
AHHBIA MeTOX?

3. BriBectu pacuernyio @opmMyny MOMEHTa HHEPIIUU MaXxOBOT'0 KoJieca.

4. Paccka3zaTh mocneoBaTebHOCTh BHIITOJTHEHUS PAOOTHI.

KonTtponsHsie Bonpocs! k padote N 4
no teme: «OITPEJIEJIEHUE MOMEHTA MHEPIIMN MAXOBOI'O KOJIECA U CUJIbI TPE-

HUA B OIIOPE»

1. JlaTe onpeziesieHne MOMEHTa MHEPLUHU TOUKH, TENa, BBIICHUTH €ro (PU3UUECKHI CMBICTL.

2. Kaxk onpenenuts TMHEHHOE YCKOPEHUE TPYy3a, YTII0OBOE YCKOPEHUE Max0BOIo Koyieca?

3. Pacckazath 0 TpeHuH, 4eM OHO 00YyCIIOBIICHO.

4. Urto Ha3bIBaeTCsl CUIION HOPMAJIBLHOIO JaBlEHUS, KOAPGHUIMEHTOM TPEHHsI, OT Yero OH 3a-

16



BUCUT?
5. BriBectu pacuernsie @opmysibl 11 MOMEHTA MHEPLIMU MAaXOBOTO Kojeca U CUJIbl TPEHUS B
orope.

Kontponbabie Bompock! k padote N 5
no teme: «OITPEJIEJIEHUE MOMEHTA MHEPLIMU TEJIA METOAOM KPYTUJIBHBIX KO-

JIEBAHUIN»

1. UYrto Ha3bIBaE€TCSI MOMEHTOM MHEPLMM MaTEPUAIbHON TOYKH, TE€JIa OTHOCHTEIBHO OCH Bpa-
menus?

2. Hanummure @opmyny [uist pacueTa MOMEHTA HHEPLIUX JUCKA, KOJIbLA.

3. Hanmmure @opmyiisl 1S ONpenesIeHHss MOMEHTa UHEPLIMA HEHArPYKEHHOW U Harpy»KeH-
HOM 1aTHOPMBL.

4. BriBenute @opmyiny MOMEHTa HHEPLUU HEHATPYKEHHOM M1aT(HOPMBI.

KonTtponpsHbie Bompock! k padote N 6
no teme: «M3YUEHUE 3AKOHOB BPAILIATEJIBHOI'O ABMXXEHUMA [TPU ITOMOILIU MA-

SATHUKA OBEPBEKA»

1. UTto Ha3bIBaeTCA BpalllaTebHBIM JBUKEHUEM TBEPAOTO Teya?

2. Kakue nuHeiiHbIe, yIriIOBbIe BEJIMUMHBI XapaKTEPU3YyEeT BpalareabHoe ABmkeHune? Mx du-
3UYECKUNA CMBICIL.

3. Kakas cua Ha3zpiBaeTCs Bpanjaromeii?

4. UTto Ha3bIBa€TCS MOMEHTOM Bpamjaroiei cuiibl? KakoBa ero posjbs Bo BpallaTelibHOM JIBU-
KEHUU?

5. B kakux equHuIax U3MEPSIOTCS BCE BBIIIE IEPEUNCICHHBIC BETUYUHBI.

Kontponbabie Bonpock! k padore N 7
o Teme: «MI3YUYEHUE TAPMOHUYHBIX YIIPYTUX KOJEBAHW»

1. Kakue koneGaHust Ha3bIBAIOTCS TAPMOHHUYECKUMU ?

2. Hanucats ypaBHeHHsI rapMOHUYECKOTO KOJIEOAHUS.

3. Kak onpezensiercsi CKOpOCTh M YCKOPEHHE TPU TAPMOHHUYECKOM KOJIeOaHUU?

4. Uro HazbIBaeTcs KOAGUIUEHTOM KECTKOCTU MPYKUHBI U OT KaKUX MapaMeTpoB OH 3aBU-
cut?

5. BriBectnn ®opmyny nepruoaa ynpyrux KojaeOaHui.

KonTtponeusie Bonpocs! k padore N 8
nmo Teme «M3YUEHUE 3ATYXAIOIUX KOJIEBAHUM U OIIPEJEJIEHUE KOR®DU-

[IMEHTA 3ATYXAHUS»

1. Kakoe nBmkeHne Ha3pIBaeTCs KOJjeOaTeIbHBIM?

2. BriBectn @opmyity 3aTyXxaronmx KojaebaHuii.

3. Urto Ha3zpiBaeTCs KOAGOHUIIMEHTOM 3aTyXaHUs U OT YET0 OH 3aBUCHUT?
4. Yro Ha3bIBaeTCs JOrapu(PMUIECKUM TEKPEMEHTOM 3aTyXaHus?

5. Kaxkoe konebanue Ha3bIBaCTCs 3aTyXalOIMNUM?

KonTtponsnsie Bompocs! k padore N 10
no tema: «OIPEJAEJIEHUE CKOPOCTU 3BYKA B BO3IYKE METOJIOM

CTOAYMX BOJIH»

1. Jlatb onpenienieHre BOJIHBI, 3all1CaTh €€ YpaBHEHHE.

2. Kaxkue BOIHBI Ha3LIBAIOTCS MpOAOJbHBIMU, MMOIICPCYHBIMU, croayumu?
3. BriBecTu ypaBHEHHE CTOAYEH BOJTHBI.
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4. HapucoBate cxemy 00pa3oBaHusi CTOSYHX BOJIH.
5. Jlath onpeieieHre AJIMHBI BOJTHBI, IIEpH0/ia KOJIeOaHU BOJTHBIL.

KonTtponsnsie Bompocs! Kk padote N 11
o Teme: «M3YUEHUE YIIPYTUX JEDPOPMAILIMM U OITPEJIEJIEHUE MOJY IS
IOHI'A 11O JE®OPMALINUN U3T'UBA»

1. Uro Ha3bIBaeTcs Aedopmanueii?
2. Kakne nedopmanmy Ha3bIBarOTCS YIPYTUMH, INIACTHYECKUMU?
3. Uro Ha3bIBaeTCS: a) HOPMATBHBIM HAMNpPsHKEHUEM, O) OTHOCHUTENBHBIM YIIJIMHEHUEM, B) a0-

COJIIOTHBIM YITMHEHHEM?
4. CdhopmynupoBaTh 1 MOSICHUTD 3aK0oH ['yka?
5 B dem cocrout @usnyeckuii cmbici Moyt FOnra?
6 HasBatb equuib: u3meperust Moyt FOura.
7 Jns kakux gedopmarnuii cipaBeiuB 3akoH ['yka?

Kontponbabie Bompock k padore N 12
no teme; "OIPEJIEJIEHUE Y/IEJIbHOM TEIVIOEMKOCTH XHJIKOCTH ITPH [TOMOILU

OJIEKTPOKAJIOPUMETPA"

1. JlaTh onpeesieHne TEMI0EMKOCTH, YIETbHON U MOJIBHOM TEMIOEMKOCTH.

2- B kakux CAHUIIaX I/I3M€p5IeTC}I TCIIJIIOCMKOCTBD, yI[eJ'H:HaH 1 MOJIbHAas TCINIOEMKOCTH.
3. BriBectu hopmyny mist yaenpbHON TEIIIOEMKOCTH.

KontponsHabie Bompock! k padote N 15
no teme: "OIPEAEJIEHUE KOJOOUIIMEHTA BA3KOCTU XUAKOCTU METOJO0OM

CTOKCA"

1. KakoB ®uznvecknii cMbIch KO3 PHUIIIEHTA BA3KOCTH KUIAKOCTH?
2. KakoBa pazmepHOCTh KO3 PHLIHEHTA BA3KOCTH KUAKOCTHU?

3. BriBectn pacueTnyro @opmyiy 11t KO3 GUIIHMEHTA BI3KOCTH.

4. B kakux enununax umepsercs koddduuuent ssazkoctu B CU?
5. Ot 4ero 3aBUCHUT KOA(D(GUIIUEHT BA3KOCTH YKHIKOCTH.

6. UYro Ha3bIBA€TCs IPAAUEHTOM CKOPOCTH?

7. Hammucate ®opmyiy 3akona CTokca 1 OOBSICHUTH €€.

JlabopaTopusi «/1eKTPUYECTBA U MAFHETH3MA)

KonTtponbHbie Bompocs! kK padote Ne 1
no teme: «OIIPEJIEJIEHUE COITPOTUBJIEHMA [TPOBOAHMKOB OMMETPOM U I1PO-
CTEMIIM MOCTOM YUTCTOHA»

1. Haueprture cxemy Mmocta YUTCTOHA U BhIBEIUTE pacueTHyo Dopmyiy.

2. OT 4ero 3aBHUCUT CONPOTUBJICHHE MPOBOJHUKOB IpU HEU3MEHHON Temmeparype? Yto
Ha3bIBAETCS YIEJIbHBIM CONPOTUBICHUEM?

3. Pacckaxure ycTpoiCTBO MarasuHa COIPOTUBIIEHUN U PEOXOpAa.

4. Pacckaxure, kak U3MEPUTH CONPOTUBIICHUE ABOMETPOM.

KonTtponeHsie Bonpocs! kK padore N2
no Teme: «OITPEJIEJIEHUE OTHOILIEHW A 3APAA DJIEKTPOHA K MACCEy.

1. BriBecTu pacuernyro @opmyay.

2. OOBACHUTH YCTPONCTBO YCTAHOBKHU U TIPUHITUII €€ ICHCTBHUS.

3. HaueptuTh cxemy coeuHEHUs TPHOOPOB.

4. HauepTtutsb rpaduk 3aBUCUMOCTH aHOJTHOTO TOKA OT TOKa B COJICHOUJIE.
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5.

OOBACHUTD, KaK 10 TpapuKy HAUTH KPUTHUECKOE 3HAUCHHE TOKA.

Kontponbabie Bompock k padote N3
no teme: «M3YYEHUE 3ABUCUMOCTU COIMTPOTUBJIEHUA IMPOBOJHUKOB U TIOJY-
I[MPOBOJHUKOB OT TEMIIEPATYPbI».

1.
2.
3.
4.
5.

Kak 3aBucHT conpoTuBIeHHE METAIIJIOB U MOJIYIPOBOAHUKOB OT TEMIEPaTyphl?
Pacckaxure, 4TO Takoe TEPMUCTOP U I/I€ OH NMPUMEHsIETCs?

Kakast mpoBOIMMOCTB HAa3bIBAETCSA MPOBOAMMOCThIO N—THna?

Kakas npoBoAMMOCTh Ha3bIBAE€TCS IPOBOJAUMOCTbIO p—THIA?

PacckaxuTe 0 cOOCTBEHHOHN TPOBOUMOCTH TOJTYITPOBOTHHUKOB.

Kontponbabie Bompockl k padote N4
no teme: «[PAIIYUPOBAHUE TEPMOIIAPBI 1 U3YUEHUE PABOTbI TEPMOJXJIEKTPO-

I'EHEPATOPA».

1. Kakas cymiecTByeT 3aBUCMMOCTb TEPMOAIEKTPOABUKYIIEH CHUIIBI OT Pa3HOCTU TEMIIepa-
TYyp CIaeB pa3HOPOJHBIX METAIIOB?

2. Pacckaxure 00 ycTpoiicTBe U IPUMEHEHHE TEPMOTIap.

3. [Tonb3ysck MoOMy4eHHBIM TpaduKOM, ONPEAEIUTE TEMIIEPATYPY FOpsYEro cras mpu Moka-
3aHMSIX MuLMBosIbT™METpa 1,7 u 3,0 MB.

4. PacckaxuTe ycTpoicTBO B paboTy TepMOreHepaTopa.

KonTtponsHsie Bonpockl k padote N5
no teme: «OIPEJEJIEHUE TOPU30OHTAJIBHOM COCTABJISIOIIEN MHTYKLIMU MAT-

HUTHOT O ITOJIA 3EMJIN».

1. Hanucare ®opmyny 3akona buo-Casapa-Jlanmnaca.

2. BriBenute (hopmyity JUTst HAPSHKEHHOCTH MAarHUTHOTO T0JISL B LIEHTPE KPYrOBOTO TOKA.
3. Kaxk onpenennts HarpaBieHUe HANPSYKEHHOCTH MAarHUTHOTO MOJIsI, CO3JaHHOTO TOKOM.
4. Hapucyiite cxeMy N1aHHOW YCTaHOBKH.

KontponbHbie Bompock! k padore N 6
no teme: «OIPEJIEJIEHUE DJIEKTPOJBVOKYILUEN CUJIbI DJIEMEHTOB METOJO0OM

KOMIIEHCALT I ».

1. UTo Ha3bIBAaETCS JIEKTPOABMKYLICH CHIIONM MUCTOYHMKA, U B KAKUX €AVMHUIAX OHA U3MEps-
ercs’?

2. B uem npeumyniecTBa KoMIeHcallMOHHOTO MeToAa usmepenuss OJIC HCTOYHUKOB Iepen
JIpYyTUMU MeToAaMu?

3. PacckaxxuTe X011 pabOTHI ¥ BBIBEAUTE pacueTHyo Dopmyiy.

KontponbHbie Bopock! kK padore N 7
no Teme: «MI3MEPEHUE KPMBOM HAMATHUYMBAHUS U TTETJIM MATHUTHOI'O
I'MCTEPE3UCA ®EPPOMATHETUKOB C ITIOMOILBIO OCHUJIJIOT'PADA.

1.
2.
3.
4.
S.

Uro Takoe HaMarHW4eHHOCTh 0Opasna’?

YT0 Takoe MarHuTHLIE JOMEHEI?

OOBSICHUTD XOJ] KPHBOW HaMarHUYMUBaHUSI.

Uto Takoe sIBIIEHHE MarHUTHOTO TUcTepe3nca?
OcHOBHbIE TapaMeTphl METJIM MATHUTHOT'O TUCTEPE3HUCA.

KontponbHbie Bompock! k padote N 9
no teme: «OIIPEAEJIEHUE JIJIMHBI DJIEKTPOMATHUTHBIX BOJIH
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ITO CIIOCOBY JIEXEPAY.

1.
2.
3.

Kak ycTpoena anekTpoMarHuTHas BoJiHa, n300pazure e€ rpaduyecku.

Uewm otnuyaeTcs Oeryiias 3JIeKTpOMarHuTHasI BOJTHA OT CTOSTYCH?

Pacckaxure ycTpOMCTBO yCTAaHOBKM Jlexepa ¥ NPUHLUII ONpPEACIICHUs C IIOMOLIbIO ITOU
YCTaHOBKH JUIMHBI JJIEKTPOMATHUTHON BOJIHBI.

KonTtponshsie Bompocs! Kk padote N 11
no teme: «OIIPEJAEJIEHUE TEMIIEPATYPbI HUTU JIAMIIbI HAKAJINBAHUA
N N3YUYEHUE 3ABUCUMOCTU EE COIIPOTUBJIEHUA OT TEMIIEPATYPBI».

1.

2.

KakoBo cTpoeHME METAINIMYECKUX MPOBOJHUKOB MO KJIACCUYECKON 3JIEKTPOHHOM TeEo-
pun?

Urto Takoe "?7eKTpOHHBIN Ta3".

Kaxk QJICKTPOHHAsA TCOpHA OG’LHCHHCT BBIACIICHUC TCIUIOTHI ITPU IMTPOXOXKICHUU DJICKTPUUC-
CKOr'0 TOKa B MPOBOJTHUKE?

Kak »snexTpoHHas Teopus OOBSACHIET yBETUYEHHE CONPOTUBIICHUS METAJUIMYECKUX IPO-
BOJHHMKOB C YBEJTUUCHHEM TeMIIepaTyphl?

Uro Ha3bpIBaeTCS TEPMHUECKUM KO3(PPUIMEHTOM CONMpOTHBICHUs MpoBoaHMKA? KakoBo
€ro YUCJIEHHOE 3HAYCHHE?

KonTtponsHbie Bompocs! k padore N 12
no teme: «M3MEPEHUE NHAYKTUBHOCTU KATYIIKW U EMKOCTU KOHIAEHCATOPA
C ITOMOILIbIO BOJIbTMETPA 11 AMIIEPMETPA».

1.
2.

3.
4.

Kakoii Tok Ha3bIBaeTCs MEPEMEHHBIM?

UTo Ha3bIBaETCS aMIUTUTYIHBIMU, ACUCTBYIOIIMM U MTHOBEHHBIMH 3HAYEHUSIMU CHUJIbI TOKA
U HaTpsKEHUs?

Hanummure 3akon Oma aJ1s1 HOJIHOW 1IENH TEPEMEHHOTO TOKA.

HauepTure cxemy coeHEeHUs IPUOOPOB IS OTIPEACTICHHS] eMKOCTH.

KonTtponsHusie Bonpocs! k padore N 13
1o Teme: «MICCJIEJJOBAHUE CBOBOHbIX KOJIEFAHUI B KOJIEBATEJIbBHOM

KOHTYPE»

1. Uro Ha3bIBaeTCs KonebaTeIbHbIM KOHTYPOM?

2. Kaxkue xonebannsa Ha3pIBarOTCS CBOOOIHBIMU?

3. BriBenuTe ypaBHEeHUE CBOOOIHBIX KOJIeOaHUH B KOJIeOaTeTbHOM KOHTYpE.

4. Urto Takoe K03 UIIMEHT 3aTyXaHus Jorapu(PMUUECKH JEeKPEMEHT 3aTyXaHus?
S. Hapucyiite cxeMy yCTaHOBKH.

KonrtponesHsie Bonpocs! k padote N 15
no teme: «I' PAIIYNPOBAHUE MUJVIMAMIIEPMETPA TTIPU ITOMOIIU BOJIbTMETPA».

1.

2.
3.

[To xakuM MpUYHHAM SJIEKTPOU3MEPUTEIBHBIN MPHOOpP MOXKET /1aBaTh HEBEPHBIC MOKa3a-
HUS ¥ YTO 3HAYUT MPOTPATYHPOBATH €TO MIKATY?

Haueptute cxemy coeaunenus npudopa u BeiBeaute @opmyiry BEIYUCICHHS TOKA.

Kak monb3oBaThCs MOJIydEeHHBIM B HacTosmel pabote rpadukom? Omnpeaenure ¢ moMo-
IbI0 TpadKa UCTUHHOE 3HAYCHHUE CHITBI TOKA, €CITH MIJUTHAMIIEPMETP MOKa3biBaeT 13, 42,
67 neneHUu.

Kontponbabie Bonpocs! k padote N 16 (aya. 114)
no teme: «MCCJIE[JJOBAHUE DJIEKTPOCTATUYECKOI'O I1OJIS».

1.

JaiiTe onpenenenue HaMPSHKEHHOCTH 3JIEKTPOCTATUYECKOTO TI0JISA, €r0 TOTCHINATA .
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2. [TokaxkuTe, YTO CHIIOBBIE JTMHUH HAMPSHKEHHOCTH JIEKTPOCTATUYECKOTO MOJIST OPTOTOHAIb-
HBbI DKBUITIOTCHIIMAJIbHBIM HOBerHOCT}IM.

3. Kakoe nosne Ha3zpIBaeTcst IOTEHIIHATILHBIM?

4. I[OKa)KI/ITe, YTO 3KBUIIOTCHIIUMAJIbHBIC JINHUHU HE HepeceKaIOTCSI.

Kontposnbhsie Bompock k padote N 16 (aya. 108)
1o Teme: «MI3MEPEHUE KOD®OUIIUEHTA ITOJIE3HOI'O JEMCTBUSA
N KOOODPUITMEHTA TPAHCOOPMALIMU TPAHCOOPMATOPAY.

1 Pacckaxure ycTpolicTBO, Ha3HAYCHUE U MPUHIIHAI PabOTHl TpaHCHOopMaTOpa.
2. Urto Ha3zbkIBaeTcsa k03¢ GUIreHToM Tpanchopmariu?
3 Urto HazpiBaeTcsa KO GHUIIMEHTOM TIOJIE3HOTO JIEHCTBUA TpaHchopmaropa?

JlaGoparopusi onTUKN M (PU3MKH aTOMA.
KonTponbHsie Bonpock! k padote; N 1
1o Teme; «OITPEJIEJIEHU TTTABHOI'O ®OKYCHOI'O PACCTOSIHU S JINH3»

1. Uro Takoe nuH3a? Kakue ObIBAIOT TUH3HI?

2. JlaiiTe onpeaeseHne OCHOBHBIX BEIMYHMH, XapaKTEPHU3YIONINX JUH3Y (TJIaBHAs OMTHIC-
CKast OCh, (POKYC, (POKYCHOE PacCTOSHIE) ®

3. Harmumuie ¢hopMyity TOHKOM JTUH3HI.

4. Pacckaxure 00 onpeneneHny TIaBHOTO (POKYCHOTO PACCTOSHUS IO CIOCOOY IMepeMeICHHs

nH3kI (croco0 beccenst). Besenure opmyity 1t onpenenenrss (OKYCHOTO PacCTOSHHUS CO-
OUpaTeNbHOM JIMH3BI 3THM CIIOCOOOM.
5. Pacckaxute 00 onpeneneHuu TiIaBHOTO (DOKYCHOTO PACCTOSIHHS PaCcCEUBAOIICH JTMH3BL.

Kontponbabie Bompock! k padote N 3
no teme: «OIPEJIEJIEHUE ITOKA3ATEJIA TTPEJIOMJIEHMA ITPO3PAYHBIX TNTACTUHOK
TP ITIOMOII MUKPOCKOITA.

1. [Toueprure X0m JTydeit B IUIAaCTUHKE U BbiBezieTe DopMyily ONpenesieHrs MOoKas3aTelis Mpesomiie-
HUSL.

2. PacckaxuTe kakum oOpa3oM OmpeesieTcs KaKyIIascss TONIMHA TUTACTHHKA.

3. Kaxkoii ®usnueckuiit CMBICJI uMeeT abCOIOTHBIN MOKa3aTeb MPEIoOMICHUs?

4. ChopmynupyiiTe 3aKOH MPETOMIICHHS.

KontponbHbie Bopock! kK padore N 5
no Teme: «OITPEJIEJIEHISI CBETOBOM OTJIAUM JIAMITbI HAKAJIUBAHHST»

1. JlaliTe onpeneneHrne NOHATUNA CUJIbI CBETA, CBETOBOTO MOTOKA, OCBELIEHHOCTU U €IWHULL
JUISL U3MEPEHUS 3TUX BEITUYUH.

2. Uro Takoe CBETOBas OT/1a4a MCTOYHKKA CBETA?

3. Pacckaxwure ycTpoiictBo hoTomerpa Ko, Kak OH UCTIOJIB3YETCs JIsl ONIPEICTICHHSI CUITBI
CBeTa.

4. [Tpoananu3upyiiTe 0 MOJTYyIEeHHOMY BaMu TpaduKy 3aBUCHMOCTh CBETOBOHM OT/Jauu OT I10-

TpeOIIIEMOTro JIAMIION HAaPsHKEHUs TOKA.

KontponbHbie Bompock! k padote N 6
o Teme: «OITPEJIEJIEHUE JIJIMHBI CBETOBOM BOJIHBI C ITOMOIILBIO KOJIEL]

HBIOTOHA».
1. UYro Ha3bIBaeTCs MHTEpdepeHImeii ceera?
2. Kakue nyun Ha3bIBalOTCA KOT€PEHTHBIMU?
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3.

5.

Uto Takoe pa3HOCTh XO/1a JIy4yei?

3anuimTe yCIoBHUS OCIA0JICHUS M YCUIICHUS CBETA TP UHTEP(EPEHITNH.

Pacckaxure o konbiax HeloroHa u BeiBeseTe GopMyiy Ajist ONpeesieHus JJIMHbBI BOJHBI C
noMouplo kKoJierr HerotoHa.

KonTtponrsHsie Bonpock! k padote N 7
no Teme: «OIPEJIEJIEHUE JJIMHBI CBETOBOM BOJIHBI U IIOCTOSIHHOM
JINDPAKIIMOHHOM PEIIIETKI».

1.
2.
3.

Yro takoe nudpaxius ceera?
Kaxk u3roraBnuBaetcst qudpakimoHHas pemerka?
BriBenute @opmyny nudpakimoHHON pEIIeTKH.

KonTtponesusie Bonpock! k padore N 8
no teme: «OIIPEAEJIEHUE KOHIHEHTPALIUY PACTBOPA CAXAPA I1PU ITOMOIIU

[TOJIAPUMETPAY.

1. Pacckaxure 0 CylIHOCTH NOJISIPU3ALIMK CBETOBBIX BOJIH HA PUMEPE MEXAHUYECKHUX BOJIH.

2. Kak ocymectBuTh mnosisipu3anuio CBETOBbIX BOJH? Kakoil cBeT Ha3bIBaeTCAd IJIOCKO-
MOJIAPU30BaHHBIM?

3. PacckaxkuTe 0 1BOMHOM JIy4enpeaoOMIIEHUH CBETA B KPUCTAJIJIAX.

4. Yro nmpencrasisiet coboit mpusma Huxons? Haueprure xon nyueit B mpuzme Huxoss.

5. Pacckaxute o sSIBJI€HUN BpalIeHUU TUIOCKOCTH KOJIeO0aHUH MI0CKO-TIOISIPU30BAHHOIO JIyda
B ONTUYECKH aKTUBHOU cpezie. OT 4ero 3aBUCUT BEIMYHMHA YIJla €ro IoBopoTa?

6. Pacckaxxute 00 ycTpoiicTBe mpubopa it OnpeesieHus KOHIICHTPAIluK caxapa - MOJIspH-

metpa. [To kakoii hopmyse BbIUUCIAETCS KOHLIEHTpanus caxapa’?

KontponbHbie Bompock! k padore N 9
no teme: «CHATHUE XAPAKTEPUCTUK BAKYYMHOI'O ®OTO3JIEMEHTA».

1.
2.

Pacckaxute cyliHOCTh M OCHOBHBIE 3aKOHOMEPHOCTH BHelIHero ®orodddekra.

Hamumure ypaBHeHHe DHIITEHA 1 OOBSICHUTE Ha €0 OCHOBE OCHOBHBIC 3aKOHOMEPHO-
ctu porodpdexra.

Pacckaxute 00 ycTpoiicTBe 1 pabore (hoTodIeMEeHTA.

[To pesymbraTam OIBITA PACCKAKUTE O 3aBUCHUMOCTH (POTOTOKA OT CBETOBOTO MOTOKA M
AQHOJTHOTO HATIPSIKECHHUS.

KonTtponsHsie Bonpocs! kK padote N 10
no Teme: «OIPEJIEJIEHUE UHTEI'PAJIBHOM U CIIEKTPAJIBHOM UYBCTBUTEJILHOCTH
CEJIEHOBOI'O ®OTODJIEMEHTA»

1.

B uem coctout cynHoCcTh BHYTpeHHETO doTtorddexra? B uem oTiimume ero or BHENTHETO
dorordpdexra?

Pacckaxkure 0 MexaHu3Me ABIPOYHON MPOBOJAMMOCTH. B 4eM COCTOMT OTJIMYME ABIPOYHON
IIPOBOJMMOCTH OT 3JIEKTPOHHOMN ?

PacckaxuTe ycTpoicTBO M paboTy CEICHOBOTO (POTOITIEMEHTA.

Urto Ha3bIBAETCS] MHTErPAIbHON M CHEKTPAIILHON YyBCTBUTEILHOCTBIO (POTOIIEMEHTA?

Kontponbabie Bompock! k padote N 11
no teme: «MI3YUYEHUE CIIEKTPOB U3JIYUEHUA C ITOMOUIIU ABYXTPYBHOI'O
CIIEKTPOCKOITA.

1.
2.

B uem 3akitouaeTcs CylHOCTb IUCIIEpCUU CBeTa?
Pacckaxure ycTpoilcTBO ciekTpockomna. Kak nmpou3BecTu rpaiyupoBKy CIIEKTpocKormna?
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3. Kak ¢ moMol1ipio CieKTpocKoIa onpeaensiercs JiIMHa BOJIHbBI CIIEKTPAIbHBIX JIMHUN?
4. PacckaxuTe 0 TUIIAaX CIEKTPOB UCITYCKAHUS.
5. KakoB MexaHW3M M3JIy4eHHUsI aTOMOB C TOYKH 3PEHUSI KBAHTOBOM TEOPHUH CBETA?

KontponbHabie Bonpock! kK padore N 12
no teme: «M3YUEHUE CIIEKTPOB ITOI'JIOIEHNW A C ITIOMOUIBIO CITEKTPOI'PA®A».

1. Kak momy4uTs 1 Kak 0OOBSICHUTH TUHEHYATHIC CIIEKTPHI UCITyCKaHHUs?
2. Kak momyuuTs U Kak OOBSICHUTH CILTOIIHON CIEKTP UCITYCKAHUS?

3. Kak nomyuuT u Kkak 0ObSICHUTH CIIEKTPHI OTJIOUICHUS?

4. Pacckasarb, Kak UCCIIEAYIOTCS CIIEKTPHI MOTJIONICHHS B JAHHOU paboTe?

Kontponbabie Bompock! k padore N 14
no teme: «M3YUEHUE 3AKOHOB OTPAXXEHUA U ITPEJIOMJIEHUA CBETA»

1. @uU3MYECKU CMBICI IIOKA3aTelIs IPEJIOMIICHUS CPEBIL.

2. 3aKOHBI OTPAKEHUSI U IPEJIOMJICHHS CBETA.

3. SIBneHus OJHOrO BHYTPEHHETO OTPAKCHMUS.

4. Otcuer yrioB najgeHus, OTPaKEHUs U MPEIIOMIICHUS CBETA HA YCTAHOBKE.

KontponbHbie Bonpock! k padote N 15
o teme: «OIPEJEJIEHUE IIOCTOSIHHOM ITIJIAHKA ».

1. B dem 3akmouaercs siBnenue BHentHero @otoaddexra?

2. Uro Takoe paboTa BbIX0OJa dJIEKTpOHA?

3. B ueMm TpynHOCcTH 00BsicCHEHUS POTOADEKTa C TOUKH 3pEHHSI BOTHOBOM TEOPHUH CBETa?

4. JlaTb moHATHE KpacHO rpanune Goro3ddexra?

5. Hanucath 1 00bsICHUTE ypaBHEHUE DifHIITeHA 11151 hoTodddekTa?

6. Uro Takoe 3anep kuBaroIne HanpspkeHus 11t poTodrddexra?

7. B uem ompenensieTcss MHTEHCHBHOCTh CBETA C TOYKH 3PEHHUS BOJHOBOW MPUPOIBI CBETA H

CTOYKH 3PEHHS KBAHTOBOM T€OpUU cBeTa?

KontponbHabie Bopock! kK padore N 19
no teme: «M3YUEHUE SABJIEHUA ITOJISIPUZALIUU CBETA»

1. UeM oTiIM4aeTcss €CTECTBEHHBIN CBET OT MJIOCKOIMOISIPU30BAHHOTO?
2. Kakumu cnoco6aMu MOKHO OTYYUTh MOJIIPU30BAHHBIN CBET?

3. OOmsicHuTE 3aK0H bprocrepa.

4. B uem cocrout cyiHocTs 3akona Marmoca?

Kontponbabie Bompock! k padore N 17
o Teme: «MI3YYEHUE CEPUAJIbLHBIX 3AKOHOMEPHOCTEM B CITEKTPE

ATOMA BOAOPOJA»

1. IToueMy HeNpPEPHIBHO U3Ty4YaIOLINI 3JIEKTPOMArHUTHBIE BOJIHBI 3JIEKTPOH COIJIACHO KJlac-
CHUYECKOM JIEKTPOJAMHAMUKE JTOJDKEH YIACTh Ha A1p0?

2. Cdhopmynupyiite moctynarsl bopa.

3. OOBsicCHUTE CMBICI OTPULIATEIBHOTO 3HAYEHNUS TIOJIHOW SHEPTUH JIEKTPOHA B aTOME.

4. OOBsicHUTE MTPUPOTY TUHEHUYATOTO CIEKTpa aToMa Boopoa?

S. ITo kakoil gopmyse BBIYMCISETCS AJIMHBI BOJH JIMHUM BOAOPOJHOIO CHEKTpa B MH(]pa-

KpacHO, BUIUMOH U yabTpaduoIeTOBOM 001aCTAX CrEKTpa?

KontponbHabie Bopock! k padore N 18
1o teme: «OITPEJIEJIEHUE ITOCTOSSHHOM CTE®AHA — BOJIBIIMAHA .

23



Kaxkue Tema Ha3pIBaroTCst aOCOTIOTHO YEPHBIMH UTO MOXKET CITY)KUTh MPUOIMKEHHEM K a0-
COJIFOTHO YEPHOMY TeEILy?

Uto moHMMaeTcs MoJi SHEPreTUIECKOM CBETUMOCTBIO TeJ?

Kak unraercss m maremaTudecku 3amuchiBaeTcst 3akoH Credana-bonbpivana ans abeo-
JIIOTHO YEPHBIX TeJl, AJIs JH0OBIX Ten?

Kakoit ®uznyeckuii cmbic umeet nocrosunas Crepana—bonbimana?

J{ns 9ero npeaHa3HavYeHa U KaK yCTPOEH ONTHYECKUN MUPOMETP?

KakoB npuHIun geiicTBUSI ONTHYECKOT0 MHpoMeTpa?

2.2 IlepeyeHb BONPOCOB /JI51 IK3aMeHAa

1.

9.

10.
11.
12.
13.
14.

15.

16.
17.

18.
19.

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

27 .

[ToBepxHOCTHOE HATSKEHHE KUIKOCTH. KO DUIIMEHT TOBEpXHOCTHOTO HATSIKEHUS JKU/I-
KOCTH.

JIONIOTHUTENBHOE AaBJICHUE HAJl UCKPUBIICHHOHN MOBEPXHOCTHI0. Popmyna Jlamaca.
Kanunnspusie spnenus. KanuispHsie SBJICHUS B OYBE U B OMOJIOTUYECKUX

polreccax.

["a3oBast sM00mus, €€ pojib B TeMOJAMHAMUKE.

MonenrpoBaHue BI3KO-yIIpyrux CBOMCTB. 3akoH ['yka.

MexaHnnyeckue CBOKWCTBA TKaHEH.

[Ipeamer TepMoamHaMuku. TepMOAMHAMUYECKUE CUCTEMBI U Tpolecchl. OpraHusm, Kak
OTKpBITast TEPMOJAMHAMUYECKAsI CUCTEMA.

[TepBoe Ha4aO TEPMOJUHAMUKY U €TO MPUMEHEHNE K OMOJIOTMYECKUM CUCTEMAaM.
Ob6parumbie 1 HEOOpaTuMbIe Tiporiecchl. [lonaTue saTponuu. Bropoe Havamo TepmoanHa-
MUKH.

Onektpuyeckoe none. 3akod Kynona. HanpskenHocTs. [loTeHuman u pasHOCTh NOTEHIU-
aJIoB. DIJIEKTPUUECKUE OpraHbl Y HEKOTOPBIX KUBOTHBIX.

[IpoBOTHUKHK B 3JEKTPHUUECKOM TOJIE. DIEKTPOCTATHYECKAs 3alIUTa. 3a3€MJICHUE DJICKT-
POYCTPOWCTB.

JluspnekTpuky B 3neKkTpudeckoM noiie. [lomspuzanms nusnexkTpukoB. J(uanekrpuueckue
CBOMCTBA TKAHEHW OpraHU3Ma.

DJleKTpuyecKui ToK B MeTauiax. Cuia Toka. 3akoH Oma juis yuactka uenu. ConpoTuBiie-
HUE METAJUTHYECKUX MPOBOIHUKOB. 3akoH OMa B nuddepeHimanpaoi popme.

TennoBele neticTBus Toka. PabGora Toka. MOIIHOCTH TOKa. DIJIEKTpOHArpeBaTelIbHBIC
YCTPOWCTBA B IPOMBIIIIECHHOM HUBOTHOBOJICTBE U MTHUIIEBO/ICTBE.

[TocTostHHOE MarHuTHOE TT0J1e. CHIIOBBIE JIMHUM MarHUTHOTO TOJIS.

B3aumoneiicTBre MpOBOJHUKOB ¢ TOKOM Mexay coboit. @opmymna Amnepa. Hampsoken-
HOCTb MarHUTHOTO MOJISI.

BemecTBa mapamarautHele, GeppOMarHUTHBIE U JUAMArHUTHBIC.

MaruuTtHas UHAYKIUA. MarauTHas npoHunaeMocTb. [loTok marautHoM mHaykiuu. Hc-
M0JIb30BAaHUE MAarHUTHBIX MOJIEH B CEIbCKOM XO3SIIICTBE U BETEpUHAPHH.
DnekTpoMarHuTHas MHAYKus. OnbiTel @apajaest.

ITpaBuiio Jlenna. OCHOBHOE ypaBHEHHE IEKTPOMarHUTHOM MHIYKIIMH.

Camounaykuusi. UHIykTUBHOCTB. [[puMeHeHrE MHIYKIIMOHHBIX TOKOB.

[TonyyeHnue nepeMeHHOro TOKa.

MrHoBeHHOe, aMILUIUTyIHOe U 3()(PEKTUBHOE 3HAUECHUS CHJIbI IEPEMEHHOTO TOKA U Harmps-
HKEHUSL.

[locnenoBarenpHOE COEOUHEHHWE AKTUBHOTO, MWHIAYKTUBHOIO M €MKOCTHOIO  CO-
MIPOTUBJICHUM.

NMnenanc npu mocnenoBaTeaIbHOM U NMApaJIEIbHOM COCIMHEHUSIX aKTUBHOTIO U €MKOCT-
HOT'O COIIPOTUBJICHHUSI.

dusnueckue oCHOBHI peorpadun. Peokapaunorpadus.
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28. CrpoeHHe 1 CBOMCTBA KJIECTOYHBIX MEMOpaH.

29. TpaHCHoOpT BELIECTB Uepe3 KIETOUHbIE MEMOpaHbl. Y paBHEHHE TIepeHoca B 001IeM BU/IE.
30. VYpaBaenue Ouka.

31. VYpasuenue Dypne.

32. YpaBHEHHE JIEKTPONPOBOTHOCTH.

33. Dnexrpoauddhy3noHHOE YpaBHEHHE MEPEHOCA 3apsKEHHBIX YacTHIl, Yepe3 OnoMeMOpany.

34 . TlaccuBHBII TpaHCTIOPT. AKTUBHBIA TPAHCIIOPT.

35. MemOpaHHBIN TOTEHIIAA.

36. Ilorenmmain noxos. [loreHmnuan neficTBUSL.

37. JlelicTBHe MOCTOSTHHOTO TOKA HA JKUBBIE TKaHU. [ albBaHU3AIMS U SIEKTPOdopes.

38. Ilopor pazmpaxeHus B TKaHIX. XPOHAKCHS.

39. IIpoxoxaeHHe EPEMEHHOTO TOKA Yepe3 KUBbIC TKaHU. [IMCIIEpCUOHHAs KPUBAas SJICKTPO-
MIPOBOJAHOCTH.

40. DKBUBAJICHTHBIC JCKTPUUECKHUE CXEMbI OMOJIIOTHYECKUX OOBEKTOB.

41 . TlepemeHHBIC BBICOKOYACTOTHBIC TOKU: THATCPMHUSI.

42 . TlepeMeHHOE AIIEKTPUUYECKOE T0JI€ BEICOKOM yacToThl: Y BU-Tepamnusi.

43. TlepemenHoe MarHuTHOE TIoJie: MIHAyKTOTEpanusi.

44 .  MuxkpoBoaHoBas U JlenuMeTpoBast Tepanusl.

45.  YyBCTBUTEIBHOCTH KUBBIX CYILECTB K 3JIEKTPOMAarHUTHBIM HOJISIM.

46. MWurepdepenuus BoaH. UaTepdepenmus ceera. UuTepdepeHius B npupose.
47 . HuatepdepeHius Ha TOHKOM tuieHKe. MaTEpdepomeTp.

48. JIudpakuus BonH u qudpaxius ceera. [Ipunnun [roiirenca. IudpakuuonHas pemerka.

49 . Tlonspuzarus BOJH | MOJSpHU3anus cBeta. 3akoH bprocrepa. [Tonsipusanus cBera B npu-
poze.

50. JIBotiHoe mydyenpenomieHue. [Ilpuzma Hukomns u monsspous.

51. OnTuuecku akTUBHBIE BemlecTBa. Mx nmpumepsl. [lonsgpumerpus, ee npuMeHEHHE.

52. Jlucnepcus cBera. bromornueckoe 3Ha4€HHE COTHEYHOTO CBETA.

53. [IInanerapnas moxens aroma. Teopus bopa.

54 . Dmueprernueckue ypoBHU aTomMa. KBaHTOBBIE MEpexOIbl.

55. KopmyckynsipHO-BOJHOBOM Jyanan3M CBETA.

56. BouHoBBIE cBOlicTBa AekTpoHa. Dopmyna ae bpoiinsa. Audpakuus 3J1eKTpOHOB.
57. JlromuHecieHus U €€ BUAbI. bHOIIOMUHECIICHIINA.
58. ®oromomunecuennus. [IpaBuno Ctokca

59. JlromHuHECUEHTHBIH aHanu3. Ero npuMeHeHue, B BETEpUHAPUH.
60. KsanroBo-ontuueckuii reHepaTop. JlazepHoe ycTporCTBO.
61. IIpunuun paboTsl Jlazepa U OUOIOTHYECKOE JHCTBUE JIA3EPHOTO U3ITYUCHHS.

25



