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1. HACITIOPT ®OHJA OLIEHOYHBIX CPEACTB

1.1. Ilepeyenr kommeTeHuuii, GopmMHupyeMbIX B MpoLecce OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrPaAMMBbI
[Iponecc O0CBOEGHMS OUCHUILIMHBI HAMPABJICH HA OBJIAJICHUE CIIEAYIOIINMU

KOMIICTCHIIUSAMM

1.2. Jranbl GpopMUPOBaHMA KOMIIETCHUMHA W CPeICTBA OLCHHMBAHUS
YPOBHS uX c)OPMHPOBAHHOCTH

Jtanbl GopMHUPOBAHUS Komnerenuun KoHTposibHO-01IEHOYHBbIE
KOMIIeTeHIIUii cpeacTBa / cnocod
OLlEeHMBAHUA
VK-1, OIIK-1 Pemenue 3aga4 v BBIIIOJTHEHHUE
Paznen 1. OCHOBBI MEXaHUKHU 71a00paTOPHBIX PadoT,
TEOPETUUECCKUN OTUET
Paznen 2. OcHOBEI VK-1, OIIK-1 Penienue 3aja4d 1 BIIIOJITHECHUEC
MOJIEKYJISIPHON (PU3UKH. 1abopaTOpHBIX paboT,
TepmoguHamuka TEOPETUYECKUM OTUET
VK-1, OIIK-1 Pemntenue 3ama4d 1 BRIITOJTHECHUE
Paznen 3. DnekTpuyecTBo 71a00paTOPHBIX PadoT,
TEOPETUYECKUN OTYET
VK-1, OIIK-1 Penienue 3aia4y 1 BIITOJIHECHUEC
Paznen 4. Maruetusm 71a00paTOPHBIX PadoT,
TEOPETUUYECCKUN OTUET
VK-1, OIIK-1 Penienue 3aia4y 1 BBITTOJTHECHUEC
Paznen 5. DnemMeHThl ONTHKU 1abopaTopHBIX paboT,
TEOPETUYECKUN OTYET
Paznen 6. Dnementsl puszuku | YK-1, OITK-1 Pemrenue 3agau,
aTOMHOTO siJIpa TEOPETUYECKUM OTUET
[TIpomexyrounas arrectanus | YK-1, OITIK-1 3ayer

1.3. Onucanue noka3zareyei GOPMUPOBAHNS KOMIIETEHIIHI

Koa xomnereHuuu

Ilnanupyembie pe3yabTaThl 00y4eHHUs (IIOKA3aTEJIN)

VK-1. Cnocoben
OCYIIIECTBIISITh
TIOMCK,
KPUTUYECKUU
aHaJIu3 U CUHTE3
uH(popmanuu,
MPUMEHSITh
CUCTEMHBIN MOJXO0]
JUTS pEIICHUS
MOCTaBJIICHHBIX
3aj1a4

e 3HaeT OCOOEHHOCTHM CHCTEMHOTO M KPUTHYECKOTO
MBIIIJICHUSI, apTyMEHTUPOBAHHO (OPMHUPYET COOCTBEHHOE
Cy)KJleHhe M  OUEHKYy  HHpOpMalMUH,  NPUHUMAET
000CHOBaHHOE pELICHUE.

e VYMeeT NpUMEHSTh JIOTUUecKre GOpMbI U TPOLIETYPHI,
BBINIOJIHATHh PEIIEKCUIO 1O MOBOJY COOCTBEHHON M 4Y>KOH
MBICJIUTETILHOM 1ESITEIbHOCTH.

e Braneer HaBBIKAMHU aHanu3a HMCTOYHHKOB
UHGOpMAIlMU C UENbIO BBISIBICHUS HMX IPOTUBOPEUHM U
ITIOMCKA JOCTOBEPHBIX CYKJICHUM.




OIIK-1. Criocoben e 3HAaeT O 3HAYCHUU HAKOIUIEHUS (yHIAMEHTAIbHBIX
IPUMEHSTh 3HaHUM B 00JaCTH MAaTeMaTHYECKUX U €CTECTBEHHBIX HAYK,
dbyHIaMEHTaJIbHBIE | U UCIOJIb30BaHUU UX B MPOGECCUOHANBHON JEATEIbHOCTH.
3HaAHUS, e Braneer HaBbIKaMU UCIIOJIb30BAHUS
MOJIyYeHHbBIC B (GbyHIaMEHTAIBHBIX 3HAHUM B 00JIACTM MaTeMaTHYECKHX U
obsactu €CTECTBEHHBIX HayK, u UCIIOJIb3YET ux B
MaTEMaTHYCCKHUX U | TPOo(ecCHOHATLHOM eI TEIEHOCTH.
(nm)
€CTECTBEHHBIX
HayK, U
HCIIOJB30BaTh UX B
npodeccuoHaTbHON
NEATEIbHOCTH

1.4. Kpurepuu oOuneHHBAaHHUS KOMIIETEHIMII HAa Pa3HbIX JTanax Mx

(popmupoBanus

Bup yueOHo# padoThI KoumnuyecrBo
0aJl10B
3 cemecTp
NuauBuayanbHOE 3aaHNE 20
Brinonnenue u 3anmra 1abopaToOpHbBIX padboT 20
KoHntposnbHas paborta 10
TeopeTnueckuil OT4eT 20
3ayer 30
Uroro 3a cemecTtp: 100
Bcero 3a roa 100

2. KOHTPOJIBHO-OHEHOYHBIE CPEACTBA
2.1.0ueHoYHbIE CPeICTBA TEKYLIEr0 KOHTPOJIs (TUIIOBbIE)
3amaun:
1. ITapoxon uuer mo peke OoT MyHKTa A 10 myHKTa B co ckopocThio v, =10

KM/4, a 0OpaTHO — CO CKOPOCThIO v, =16KkM/4. Haiitu 1) cpeaHior CKOpOCTb

napoxoja, 2) ckopocth Teuenus peku. (Ots.: 1) 12,3 km/4, 2) 0,83 m/c)

2. Kakyio cwily Hajo NpPUJIIOKUTh K BAaroHy, CTOSIIIEMY Ha pebcax, 4TOOBI
BAaroOH CTaJ JIBUTaThCS PAaBHOYCKOPEHHO U 3a BpeMs =30 ¢ npouen mytb s=11m?
Bec Barona P=156,96 kH. Bo Bpems IBM>KEHUSI HA BarOH JEUCTBYET CUJla TPEHUS,
paBHas 0,05 Beca Barosa.

3. B 6amnone Haxoamnoch 10 Kr rasza npu JaBJICHUH 107 H/m>. Haittn, kakoe
KOJIMYECTBO ra3a B3sUIM U3 OaJsIoHa, €ClIM OKOHYATENbHOE JIaBJIIEHUE CTaj0 PAaBHO
2,5-10° H/m*. TeMnepaTypy rasa C4uTaTh MOCTOSHHOIL.

4. 6,5 T Bomopona, Haxoxasuierocs npu temmeparype 27° C, pacuupsercs
BJIBOE NP p = const 3a CUET MPUTOKA Teruia u3 BHe. Haiitu 1) paboty pacumpenus,




2) u3MEeHEHHe BHYTPEHHEH SHEpruu rasa, 3) KOJIMYECTBO TeEIia, COOOIIEHHOTO
rasy.

5. Paccrosinue Mexay AByMsl ToueuHbIMU 3apsanamu 115 u -300 aKi paBHo 50
MM. HaliTh HanmpsyKE€HHOCTb JJIEKTPUYECKOrO MOJISI B TOYKE, HAXOASALIEHCA Ha
paccroganu 40 MM OT TTOJOKUTENIBHOTO U 30 MM OT OTPHUIATENBHOTO.

6. JlaMmoBblld peocTarT COCTOMT W3 IIATH DJIEKTPUUYECKUX JIAMIIOYEK,
BKJIFOUEHHBIX MMAPAJUIENIbHO. HAWTH COMPOTUBIICHUE PEOCTATa KOTIa BCE JIAMIIOUKHU
ropsAT. COnpoTUBIIEHHE KaX10H JIaMIouku paBHO 350 Om.

7. Ilo nBymM mnapamieabHbIM HPSMBIM IPOBOJHUKAM [JUIMHOW 2 M KaK[Iblil,
HaxoAsIMMCAd B BakyymMe Ha paccrosuun 10 cMm apyr ot gapyra. B
IIPOTHUBOIIOJNOXKHBIX HarpaieHusx TekyT Toku 50 A u 100 A. Onpeaenuts cuity
B3aUMOJICMCTBUS TOKOB.

8. DJEKTPOH, NPOLICAIIMNA YCKOPSIONIYI0 pPa3HOCTh MOTeHIManoB 1 kB,
BJIETAET B OJIHOPOJHOE MAarHUTHOE MOJie ¢ MHAYKIMer 3 MTn nepneHauKyIsspHO
JUHUSIM MarHUTHOM MHAYKUKU. OnpenenuTs nepruoa o0palieHus IeKTpoHa.

9. Jlyu cBera majaer Ha MOBEPXHOCTh PA3ENa JBYX IIPO3PAYHBIX CPEX IMOJ
yriaoM 35° u nmpenomisiercss nox yriom 25°. Uemy Oyzner paBeH yroia
IpEIOMJICHUS, €CIU JIy4d OyJeT majaaTh noj yriom 50°.

10. OrnpenenuTs BUJT U MOJ0KEHUE JTUH3HI, €€ (DOKYCOB
A
I -
B v
v
1. CKoJIbKO ITPUXOB HA | MM JJIMHBI UMEET TU(PPaAKIIMOHHAS PEIIETKa,

ecyu 3enieHas JUHUS pTyTH (546.1 HM) B CIIEKTpE MEPBOTO MOPSIKA HAOIIOAACTCS
oz yriom 19°8¢?

12. 3anucaTh HeJoCTaroe 0003HAUCHUS B SIEPHBIX PEAKIIUIX

gan +%) n— ?+3 He

WN+H>Mn .

HAl+y > Na+?

13. Haiitu paboTy BBIXOAA DJJIEKTPOHA C TIOBEPXHOCTH HEKOTOPOTO
MaTepuaia, eclid Mpu OOJYyYEeHUH STOTO Marepuaia >KeJIThIM CBETOM C JJIMHOMN
BONMHBI 590 HM CKOpPOCTh BBIOMTHIX 3IeKTpoHOB paBHa 0,28 10°m/c. Kakosa
MUHHMMAaJIbHas 4acToTa, Ipu KoTopoi GotorddekT emie HabmogaeTcs?

14. [Tepuon nonypacnana panus 1600 ner. Uepe3 kakoe Bpemsi YHCIO
aTOMOB YMEHBIIUTCS B 4 pa3a?

KoHTpoJsbHBIE BONIPOCHI PH 3a1UTE JJA00PATOPHBIX PpadoT:
JlaGoparopHass pabora «OmnpeneneHrue IUIOTHOCTH TeJI IPaBHIBHOU
TreOMETPUYECKON  (HOPMBD»

1. Y10 MOHUMAIOT 110 MacCOU Tejia?
2. Y10 HaA3BIBAIOT BECOM Tejia?
3. OOBSICHUTH IPHUHITUIT B3BCIIMBAHUS HAa PHIYaKHBIX BECax.

JlabopaTopHass pabota «OmpeneneHue HAMPSHKEHHOCTH TPABUTAIIMOHHOTO
1oJIst 3eMJTH METOZIOM MaTEeMaTHIECKOTO MasiTHHKAY



1. Yrto HaA3BIBAaCTCI MAaTEMAaTUYCCKUM MAasITHUKOM, B UYEM €TI0 OTJINYHE OT
(bu3nIecKoro MasiTHUKa?

2. JlaTb omnpejieieHue HANPSHXKEHHOCTH TPABUTAIMOHHOTO TTOJIS.

3. 3aBUCHUT JIM YCKOPEHHE CBOOOJHOIO IMaJICHUs OT Teorpaduyueckoit
IIMPOTHI MECTHOCTH Ha 3emiie?

JlabopatopHass pabota «Ompezaenenue KodpduiMeHTa JIUHEHHOTO
pacIIMpPEHUsT TBEPJIBIX TEI»

1. Kak 00BACHUTDH ¢ TOYKU 3PEHUS] MOJICKYJISIPHO-KHHETHUECKON TEOpUn
pacIIMpeHne TBEPIBIX TEN?
2. Kakas cBs3p Mexnay Kod(QPHUIMEHTOM JHMHEHHOTO U OOBEMHOTO

pacIIMpEeHnst U30TPOIHBIX TEN?

JlaGoparopuas padota «IIpoBepka 3akoHa Oma Il TOCJIEIOBATEIHHOM
LIETH TIEPEMEHHOT0 TOKa»

1. [IepeuncinTh Bce MapaMeTpsl IEPEMEHHOTO TOKA.

2. CdhopmynupoBaTh OlnpeesaeH s MapaMeTpOB NEPEMEHHOTO TOKA.

3. PaccMOTpeTh Lienb C OMUYECKUM COITPOTHUBIICHUEM.

4. PaccmoTpeTh Lienb ¢ MHAYKTHBHBIM CONpOTUBICHHEM. OOOCHOBAThH
caBur ¢as.

5. PaccmoTpeTs 1enb ¢ €MKOCTHBIM compoTuBiieHHEM. OOOCHOBaTh
casur ¢as.

6. [IpoleMOHCTpHPOBATh YMEHUE TIOJB30BAThCSI METOJIOM BEKTOPHBIX
JMarpaMM JiJIsl XapaKTepUCTUKH LN EPEMEHHOT0 TOKA.

7. HapucoBats rpaduk 3aBUCUMOCTH TOKa M HANpsKEHUSI OT BPEMEHU

JUTSL pa3JIMYHbIX Harpy30K (MHIYKTUBHOM, aKTUBHOU, EMKOCTHOM )

JlaboparopHass pabora «OmpezneneHue MOKazaTenass  MPETOMIICHHS

AKHUJKOCTU TIPU MTOMOUIHN pedpaKkTOMETpa

1. B 4eM cOCTOUT SIBJICHUE MOJHOTO OTPAXKEHUS?

2. Kak ycrtpoen pedpakromerp? Kak wucnonb3yercs sBJI€HHE MOJHOTO
OTpa)XKeHHUs B KOHCTPYKLUHU pedpakromeTpa’?

3. Kak mnpoBoauTCsd HW3MEPEHHE IOKa3aTessi MPEJIOMJIEHUS C IOMOILIBIO
pedpakromerpa?

4. B yeM cocToUT (PU3UYECKUN CMBICII ITOKa3aTesl MPeIoMIIeHNs?

2.2. OueHoOYHBbIE CPeACTBA /JJIsl IPOMEKYTOYHOM aTTecTanum (3a4er)
. KunemaTuka npsMoTMHEHHOTO IBI)KCHUSI MAaTEPUATLHON TOUKH.
. KunemaTuka qBrkeHUs MaTepruabHOW TOYKH TI0 OKPY>KHOCTH.
. 3akonbl HetoToHa. Macca u cuia.
. Cuiibl B MEXaHUKE: TPEHUS, YIIPYTOCTH, TATOTCHHUS.
. Ummmynibe. 3akoH coXpaHeHUs UMITYJIbCa B M30JIMPOBAHHON CUCTEME.
. PaboTa 1 MOIITHOCT®.
. OHeprus. 3aKOH COXPAaHEHHMSI U MPEBPALIEHUS MEXaHUYECKON SHEPIUH.
. OCHOBHOM 3aKOH JMHAMUKH BpPAICHHUS.

01N LN kW~



9. Teopema IllTeiinepa. MOMEHTH MHEPLUUU TOHKOIO CTEPKHS, KOJbIA, TUCKA,
niapa OTHOCHUTEJIBHO OCHOBHBIX OCEM BpalllCHUS.

10. 3akoH coxpaHeHHs MOMEHTa wuMmIylbca. KuHernueckas dHEprus
BpAIAIONIErOcs TEa.

11. YpaBHEeHUE HEPA3PBIBHOCTU CTPYH. Y paBHEHHE bepHyIun.

12. Mexanudeckue KoieOaHus.

13. MexaHn4ecKue BOJIHBI.

14. OcHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KUHETUYECKOH Teopun. (OCHOBHOE
ypaBHeHne MKT.

15. DkcnepuMeHTallbHBIE Ta30Bble 3akoHbl: boins-Mapuorra, ['eii-JIroccaka,
Janerona, ABorapo.

16. YpaBuenue Knaneitpona-MenzeneeBa. Y HuBepcaibHasi ra30Basi IOCTOSTHHAS.
17. Temmoemkoctn ra3za. OU3NYECKUM CMBICI YHUBEPCAIBHOW TIa30BOMU
ITIOCTOSIHHOM.

18. CkopocTh MOCTYIATENBHOTO ABUKEHHS MOJIEKYJ raza. PacnpeneneHnue ducia
MOJIEKYJ IO CKOPOCTSIM.

19. SBnenue mepeHoca B Tazax. YpaBHeHue mnepeHoca. Juddysus.
TemnornpoBoHOCTh. BHyTpeHHEe TpeHue (BA3KOCTh).

20. IlepBoe Ha4YaJI0 TEPMOANHAMHUKH.

21. IlpumeHeHre epBOro HayaJla TEPMOJUHAMUKH K U30MPOLECCAM.

22. Pabora, coBepmiaeMasi Nmpu H3MEHEHMM o0beMa rasza. AnuabaTudecKue
IPOLIECCHI.

23. I{ukn Kapso.

24. Bropoe Hayano TEpMOJNHAMUKHA. DHTPOMUSI.

25. Xuakoctu. CgoiictBa u kjaccudukamus xujakoctel. I[loBepXxHOCTHOE
HATSDKCHUE

26. IuckpeTHOCTh, THBAPUAHTHOCTH M 3aKOH COXpaHeHHus 3apsaa. 3akoH Kymona.
27. B3auMOJEWCTBUE DJIEKTPUYECKUX 3apSA0B. JIEKTPUUECKOE IIOJE U €ro
HaIpPS)KEHHOCTb.

28. Teopema Octporpaackoro-I'aycca. HampsikeHHOCTh TOJSI PaBHOMEPHO
3apsHKEHHON OECKOHEUHOUM MPSMOJIMHEHHOW HUTH, PABHOMEPHO 3apsKEHHOUN
OCCKOHEYHOW TIOCKOCTH, MEXKIy JABYMs OECKOHEYHBIMH TMapajuieIbHbIMU
Pa3HOMMEHHO 3aPSKEHHBIMU MIOCKOCTSIMHU.

29. Pabota nepeMeliieHus 3apsjia B dJIieKTprudeckoM mose. [loreniumarn.

30. IIpoBOAHMKM B DJIEKTPUYECKOM TMOJE. OIJIEKTPOEMKOCTb. JHEprus
3apsHKEHHOTO MTPOBOAHUKA.

31. IupAEKTPUKH B AIEKTPUUECKOM MOJIE.

32. Konnencartop. DHeprus 3J€KTPUIECKOTO MOJIS.

33. Dnekrpuyecknil Tok. Criia Toka. DNeKTpoABMKYyIas cuia. Hanpsokenue.

34. Tok B MeTayuinueckux npoBoaHukax. ConpoTtusienne. 3akoHsl Oma.

35. Pabota u MomHOCTh TOKa. 3akoH J[oymns-Jlenna.

36. Tox B momynpoBoguukax. CoOCTBEHHass W TPUMECHas TPOBOIUMOCTD
MOJTYTPOBOHUKOB.

37. DNeKTpUYECKU TOK B KUAKOCTAX. 3akoH Dapajes.

38. Pa3BerBnennas anexrpuueckas nens. [Ipasuna Kupxroda.



39. ITocTOAHHBII MarHUT U KPYroBoil TOK. B3anmoielicTBe MAarHUTHBIX MOJTKOCOB.
MarHuTHOE MOJIE U €r0 HANPS)KEHHOCTD.

40. 3akon buo-CaBapa-Jlanmacca. Hanpshk€eHHOCTh  MOJS  KOHEYHOTO,
OECKOHEYHOT'0 MPSMOJIMHEHHOT0 MPOBOJHUKA C TOKOM M B IIEHTPE KPYrOBOTO
TOKA.

41. MarnutHasi TPOHUIIAEMOCTh. MaruuTHas WHAYKOUsA. [IOTOK MarHUTHOM
WHIYKIWH.

42. JleiicTBUE MArHUTHOTO TMOJS HAa NPOBOJHUK C TokoM. Cuna Ammepa.
B3aumopericTBre TOKOB.

43. JIBr>KeHUE 3apsHKEHHBIX YaCTHI] B SJIEKTPUUYECKOM U MarHUTHOM moJisix. Cuia
Jlopenna.

44. DnextpomaruutHas uHAykua. 3akon Mapanes. [Ipasumno Jlenna.

45. B3auMHast UHIYKUUS U CAMOUMHAYKITUS.

46. DOueprusi marHutHoro moss. [loHsiTue 00 3JIEKTPOMAarHUTHOW TEOpUU
Makcsena.

47. Ilepemennslil Tok. PaboTa 1 MOIITHOCTH MEPEMEHHOTO TOKA.

48. EMKOCTHOE ¥ MHIYKTUBHOE CONPOTHUBJICHUE B LIETIH IEPEMEHHOTO TOKA.

49. O6001eHHbIH 3akoH OMa 1S [IeNH IEPEMEHHOTO TOKa.

50. DnekTpoMarHuTHbIC BOJIHBI, UX CBOMCTRBA.

51. Orpaxenue u npenomiieHue ceeta. [lonHoe oTpaxeHue.

52. lucnepcus cBeTa.

53. ®opmyina ToHkoM UH3EL. [locTpoeHne n300pakeHui B TUH3aX.

54. IlornoiieHue cBera.

55. Uatepdepenius cpera.

56. Iudpakuus certa.

57. llonspuzanus cBeTa.

58. ®oTorddext. 3akoHbl hoTodIPdeKTa.

59. ®OTOHBI U UX CBOWCTBA.

60. BosiHoBbIE cBOlicTBa yacTull. COOTHOIIEHNE HEOTIPEAEIEHHOCTEN
['eiizenbepra.

61. OnwiTel Pezepdopaa. [Inanerapras monens aToma.

62. Iloctynatst bopa. Bonopomononoousiii atom. CieKTpbl H3TyYEHUS U
MOIJIOLIEHUS aTOMOB 110 bopy.

63. CtpoeHue 1 OCHOBHBIE XapaKTEPUCTUKUA ATOMHBIX SIIEP.

64. Pa3mep, cocTaB U 3apsij aTOMHOTO sigpa. MaccoBoe U 3apsS0BO€ YUCIa.

65. Dueprus cBszu. [edexT macchl.

66. SlnepHbie CUIIbI, UX XapaKTepUucTUKu. Mojenu sapa.

67. PanoakTUBHOE U3TyUYE€HHUE U €TO BUJIBI.

68. SInepHble peakiuu U UX OCHOBHBIC THUIIBI.

69. Peakuus nenenus siapa. Llennas simepHas peakiusi.

70. CoBpeMeHHbIE TIPEICTABIICHUS 00 dJIEMEHTAPHBIX YaCTUIIAX.



