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OueHounble Marepuadabl AUCHUIINHBI (OM/I) SBIAIOTCS 3JI€MEHTOM CHUCTEMBI
OllCHUBaHMS C(HOPMUPOBAHHOCTH KOMIIETCHIIMA Yy OOy4alomuxcs B II€JIOM WU Ha
OTIpe/IeNIEHHOM dTare ee GOPMUPOBAHUSI.

OM/] pa3pabaThIBalOTCSl B COOTBETCTBUU ¢ padoueit mporpammoit (PIT) nucuumimab
¥ BKIJIFOUAIOT B ce0si HA0Op OIICHOYHBIX MATEpPUAJIOB ISl MPOBEICHUS TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U MTPOMEKYTOUHOM ATTECTALMU 10 JUCLHUIUIMHE.

1. KomnereHIuM 1 pe3yJibTaThbl 00y4eHus1, GopMupyemMbie B pe3yJbTaTe
OCBOCHMS 1M CUMIINHBI

Kommnerte HNuaukatop Koa n HaumeHoBaHue KpuTtepuu oueHuBaHus pe3ybTaToOB
HIMA KOMIIeTeHI[UH pe3yabTaToB o0y4deHus
o0yueHust
(TutaHupyembIe
pesyJIbTaThl 00y deHuA, He 3aureno 3auTeHo
XapaKTepU3yIoUIe
9Tanbl GOPMUPOBAHHS
KOMIETCHITUH)
OP-1.1.1 3naer He 3naer ocHOBHBIX 3anuchIBaeT OCHOBHBIE
OCHOBHBIE 3aKOHBI 3aKOHOB (PU3HKH 3aKOHBI (PU3UKHU U
(12320878 3HAET CMBICIT
(bM3MUeCKUX BEHMINH
B 3aKOHAX
HOIIK-1.1.
OP-1.1.2 Ucnonb3yeT He moxer pematsb Pemaer 3amaun,
OCHOBHBIE 3aKOHBI 3a/1a4i, UCIIOJIb3YS WCIIOJIB3YSl OCHOBHBIE
(bU3MKK TIpH peIIeHun OCHOBHBIE 3aKOHBI 3aKOHBI (PU3UKH
OIIK-1 3ama4 ¢busukn
OP-1.2.1 [Ipumensier He crioco6en Crioco0eH npaBUILHO
METOBI MPOBECTU npoBeCcTH PUINIECKUN
MaTEeMaTHIECKOTO ¢u3naeckuit SKCIIEPUMEHT,
aHaIM3a u JKCIIEPUMEHT obpaboTaTh
HOIIK-1.2.

MOJICITUPOBAHUS IIPH pe3yabTaThI
MIPOBEICHIH W3MEpPEHHi U clienaTh
(busnveckux BBIBOJ]
9KCIIEPUMEHTOB

2. Dranpl (l)OpMI/IpOBaHI/Iﬂ KOMIIETeHIIU U BUAbI OLIEHOYHbIX Cpeacrs

Bua oueHouHoro
cpeacTBa
(TecTsl, 3a1aHUS, KEHUCHI,
BOIIPOCHKI U Jp.)

Kox u HanmeHoBaHMe
pe3yJibTaToB
o0yuyeHust

Ne Jrtansl GOPMUPOBAHMA KOMIETeH Mt
(pa3aeJibl AUCHMILINHBI)

1 Kunemaruka OP-1.1.1, OP-1.2.1 JlabopaTopHast paboTa




Junamuka OP-1.1.1, OP-1.2.1 JlabopaTopHas paboTa

3 Pabora u sHeprus. BpamarensHoe OP-1.1.1, OP-1.2.1 JlabopaTopHnas paboTa
IIBIOKEHUE TBEPJIOTO Tea
Konebanns n BOHBI OP-1.1.1, OP-1.2.1 Jlaboparopnas paboTa
5 OO0mre cBeIeHUS O CTPOSHUH BEIIeCTBA OP-1.1.1, OP-1.2.1 Jlaboparopnas paboTa
6 [TepBoe Havamo repmonuHamuku. Bropoe | OP-1.1.1, OP-1.2.1 Jlaboparopnas paboTa
HaJaJxo TePMOIMHAMHUKHI
SIBnenust nepeHoca OP-1.1.1, OP-1.2.1 Jlaboparopnas paboTa
8 JKunkoctu u TBepible Tena OP-1.1.1, OP-1.1.2 Pemenne 3agau
9 W3meHeHne arperaTHoro COCTOSIHUS OP-1.1.1, OP-1.2.1 Jlaboparopnas paboTa
BelIEeCTBa
10 DNeKTpocTaTHKa OP-1.1.1, OP-1.2.1 Jlaboparopnas paboTa
11 ITOCTOSIHHBIN IEKTPUIECKUAN TOK OP-1.1.1, OP-1.2.1 Jlaboparopnas paboTa
12 DIIeKTPOMAarHeTh3M OP-1.1.1, OP-1.2.1 JlabopaTopHas paboTa
13 OneKTpOMarHUTHasE HHAYKIUS U OP-1.1.1, OP-1.2.1 JlabopaTopHast paboTa
MIepEeMEHHBIN TOK
14 OO6mue cBenenus o npupoje u ceoiictax | OP-1.1.1, OP-1.2.1 JlabopaTopHast paboTa
cBeTa
15 BonHoBbIe cBolicTBa cBeTa OP-1.1.1, OP-1.2.1 JlabopaTopHnas paboTa
16 [onspuzauus ceeta OP-1.1.1, OP-1.2.1 JlabopaTopHnas paboTa
17 DIEeMEHTHI aTOMHOUN (PH3UKH OP-1.1.1, OP-1.1.2 Pemenue 3amau
18 DneMeHTHI siaepHoi QU3UKH OP-1.1.1, OP-1.1.2 Pemenue 3anaq

3. TunoBble KOHTPOJIbHBIE 32JaHUS UM HHbIE MATEePHAJIbI, HEOOXOAUMBbIE 1JI
OLIEHKHU 00pa30BaTeILHbIX Pe3yJbTATOB 00y4YeHUs

3.1. TumoBble 3amaHus ISl TMPOBEIACHUS TEKYIIEro KOHTPOJS YCIEBAEMOCTH II0
nucuurnHe (mabopaTopHbie paboThI, 3a1a4n ).

Jlabopamopuvie pabomul no pasnvim memam. CTYIEHTHI U3YYalOT TEOPETUICCKUN
MaTepHall M0 METOANYKE K JIA0OpaTOpHOI paboTe, JAeNIal0T KPaTKUN KOHCIIEKT B TETPaIu
(HaMMEHOBaHMWE W 1IeNb PabOThI, MEpPEUYeHb MPUOOPOB W TPHHAIICKHOCTEH, KpaTKas
TEOpUS U He3aIoJIHEHHbIE Ta0IuIb). [locie 3Toro CTyIeHTHI AOMYCKAOTCS K TPOBEICHIIO
bu3nuecKnxX W3MEpPEeHUH U mocienyronein o0paboTke pe3yJlbTaTOB H3MEPCHHIA.
[IperiomaBarens  KOHTPOJUPYET  TPABUIBHOCTH  HWCIIONB30BAHHUS ~ M3MEPUTEIBHOM
anmapaTypbl U IOCTOBEPHOCTh MOJTy4aeMbIX JaHHBIX. [Ipu 3ammre mabopaTopHBIX padoT
MIpernoaBaTeNb 00paniaeT BHUMAaHUE Ha PEATbHOCTD IMOJTYYEHHBIX IAHHBIX U3 H3MEPCHHUM,
UX TPaBUIbHYIO 00paOOTKY M JOCTOBEPHOCTH IMOJYUYEHHBIX PE3yJbTaTOB pPAcyeToB, a
TaKKe€ TPABWIBHOCTh (DU3UYECKUX BBIBOJOB, (POPMYIUPYEMBIX CTYACHTAMH II0
pe3yabpTaTtaM padoThl.

IIpumepvlr 1abopamopHvix pabom:

1. B xone naboparopHoii paboTsl «Omnpenenenne kodhduimeHTa BI3KOCTH KUAKOCTH
o metoay CTOKCa» CTyIeHThI 3HAKOMSATCS C 0COOCHHOCTSIMH U3MEPEHHUs KOdphUIIueHTa
BSA3KOCTH >KMJIKOCTEH Ha OCHOBE UCCIIEJJOBAHUS JBU)KEHUS B HUX TBEPJBIX TEJ.

2. B xone naboparopHoii paboThl «OnpeeseHue yCKOpeHHust CBOOOHOTO MaJIeHUs ¢
MOMOIIIbIO 0OOPOTHOT'O MAsITHUKA CTYJAEHTHI 3HAKOMSITCA ¢ 0COOEHHOCTSAMU KOJIeOaHus



TBCPABIX TCI U U3MCPAIOT YCKOPCHHC CBO6OI[H01"O nagcHusa C IIOMOIIBIO O60pOTHOFO

MasiTHHKaA.

3. B xome maboparopHoii pabotel «M3yueHme mubpakmuu CBETa» CTYIEHTHI
3HAKOMSATCS C SBJIEHUEM IU(PAKIUM IJIOCKMX CBETOBBIX BOJIH Ha Y3KOW LIeIU M Ha

T(PPaKIMOHHON PeI€TKEe U U3MEPSIOT [UIMHY BOJIHBI U3TYYCHHUS Ja3epa.

Pewenue 3a0au na paznvie memor. CTyI€HTBI JOKHBI 3HATh COJIEPKAHUE JICKIIUU TI0

3a/laHHOM Teme. Pemenue 3aa4 mpou3BOAUTCS CAMOCTOSTENIBHO B pabodeit TeTpaan, mpu

3aTPYAHCHHUAX TMPCNOAaBATCIIb 3aJaCT HABOJAIIMC BOIIPOCHI, MOMOTIarOINC PACKPBLITH

CMBICJI 3aJa4H. HpI/I PCUICHNH 3a1a4 o6pamaTL BHHMMAHHUC HA I'paHUIbI IPUMCHUMOCTHU

MOZ[CHCﬁ, BO3MOXXHOCTHU HCIIOJIb30BaHUA (1)I/ISI/I‘IeCKI/IX 3aKOHOB.

Ilpumepul 3a0au:
Jlyu cBeTa BBIXOOUT M3 CKUOUAApa B BO3AyX. [IpenenbHBI yron mMOJIHOTO
BHYTPEHHETO0 OTPAXKEHUA Ui ATOro Jjiyda paBeH 42°232. Yemy paBHaA CKOPOCTh
pacrpocTpaHeHHs CBETA B cKunuaape?
[Iydok ecTecTBEHHOTO cBeTa, UAYIIEH B BOJAE, OTpa)KaeTcsi OT TpaHH ajiMasa,
NOTpy’KEHHOro B BoAy. IIpu kakoMm yrie majaeHus OTpa)KEHHBIM CBET MOJIHOCTBHIO
MOJISIPU30BaH?
Kpacnas rpanuna ¢oroaddexra mias Hexkoroporo meramia paBHa 500 HM.
Onpenenute MHHHMaJIbHOE 3HAUYEHHWE OHHEPrUd (OTOHA, BBI3BIBAIOLIECTO
dhoTodrddexT.
Omnpenenure, ¢ KaKOil CKOPOCTh JOJDKEH JIBUTATHCS AIEKTPOH, YTOOBI €r0 UMITYJIbC
ObLJ1 paBeH UMITYJIbCY (DOTOHA, AJIMHA BOJIHBI KOTOPOTO paBHA A = 2 MM.
Omnpenenute sHEprui0 (HOTOHA, UCITYCKAEMOTO MPH MEPEXOIE AIEKTPOHA B aTOME
BOJOPO/JIa C TPETHEr0 IHEPTETUYECKOT0 YPOBHS Ha BTOPOM.
OnpenennTe 4acTOTy BpalleHHsI SJIEKTPOHA 110 TPEThei opOuTe aToma Bojopoja B
Teopuu bopa.

3.2. TunoBele 3agaHusl JUIsl NPOBEJIEHUS NPOMEXKYTOUYHOM aTTECTalMU 110

TUCIUIUIAHE (BOTIPOCH K 3a4eTy). B OumeT BXxoauT 2 Bompoca u3 NepeunCICHHBIX HUXKE.

l.

Kunemaruka matepuanbHOW TOUKH: BEKTOPHBIN CIIOCOO.

2. Kunemaruka MaTepuaibHON TOUKHU: KOOPIAUHATHBIN CIIOCO0.

3. VYrioBas cKkOpocTh. YTJI0BO€ YCKOpeHue. [IBikeHre MaTepHaIbHOM TOYKHU 10
OKPY>KHOCTH.

4. 3akonsl HeroTOHA.

5. PabGorta 1 MOIIHOCTb.

6. Owneprusa. Kunernueckas sHeprus tena.

7. TloTeHuuanbHas HEpPrus: yIpyrou aedopmaliyu, Tejaa B TpaBUTAIMOHHOM TOJIE.

8. BpamarenbHoe aBmxkeHue TBEpAOro Tena. MomeHT wuHepuuu. OCHOBHOE

YpPAaBHCHUC BPpAIaTCIIbHOT'O IBUKCHUA TBép,I[OFO TCJa.

9.
Tena.

3aKoH COXpaHCHUA MOMCHTA UMIITYJIbCA. Kunernueckas OHCPIUS BpalllatomIerocs



10. /IBuxeHMe )KUIKOCTHU. Y paBHEHUE HEPA3PBIBHOCTH CTPYH.

11. VYpaBuenue bepnymnu.

12. T'apmoHHUYeCKHEe KOJIEOAHMS B €T0 XapaKTEPUCTHKH.

13. CrnoxeHue 0JMHAKOBO HAaIPaBJIEHHBIX TAPMOHUYECKUX KOJIECOAHUI.

14. CrnoxxeHue B3aMMHO NIEPICHIUKYIISIPHBIX TAPMOHUYECKHUX KOJIeOaHUH.

15. 3aryxaroimiue u BIHYX/JEHHbIE KOJIeOaHusl.

16. BonHoBoii npouiecc. YpaBHeHUE BOJIHbI. THTEHCUBHOCThH BOJHBI.

17. UnTtepdepenuus BonH. CTOSYUE BOIHBI.

18. OcHoBublie nonoxenuss MKT.

19. Tennorta u Temneparypa. TernnoéMKoCTb.

20. DKcrnepuMeHTalIbHbIE Fa30BbI€ 3aKOHBI.

21. OcHoOBHOE ypaBHEHHE KHHETHUECKOW Teopuu uaeanbHoro raza (Knaysuyca).

22. CpenHsisi AJiiHAa CBOOOHOTO IpoOera MOJIeKYII.

23. IloBepXHOCTHOE HATSIKEHUE HKUJIKOCTH.

24. V3MeHeHue arperaTHoOro cocTostHus BemecTBa. Ma3oBble IPEBPALLEHUS.

25. PeanbHblii ra3. YpasHenue Ban-nep-Baanbca.

26. B3aummMoieiicTBHE 2JIEKTPUUECKUX 3apsi0B B BakyyMme. 3akoH Kyrona.

27. DneKTpUYECKOe MoJIE€ U ero HanpsKEHHOCTh. CUIIOBBIE JTMHUM.

28. [usnexTpuku B dyiekTpuueckoM noie. [lonspuzanus AM3IeKTPUKOB.

29. KonaeHncatop. DHeprus 3JeKTPUUYECKOTO MOJIs.

30. Dnexrpuueckuii Tok. Cuia Toka.

31. DnekTpoasuxkymias cuna. Hanpsikenue.

32. Toxk B MeTaNIMYECKUX MpoBoaHUKaX. 3akoH OMa. PaboTa u MOITHOCTH TOKA.

33. PasBerBnéHHas anexTpuueckas uemnb. [IpaBuna Kupxroda.

34. I1oCTOsIHHBII MarHuT U KPyroBoi TOK. MarHuTHBIE T0JI1 MATHUTOB U TOKOB.

35. MaruuTHOe B3auMO/ICIICTBHE TOKOB B BakyyMe. Hanps>keHHOCTh MArHUTHOTO
nosist. opmyna Amnepa.

36. 3akon buo-Casapa-Jlamnaca.

37. Jlua-, mapa- u peppoOMarHuTHHIE BEIIECTBA.

38. DnexkTpoMarHuTHast HUHAYKIUs. 3akoH Dapajes.

39. B3anmHas MHAYKUUA U CAMOUHIYKIIUS.

40. Dueprus marHuTHOro 1noJjs. [lonatue o0 AneKTpOMarHUTHON Teopun MakcBea.

41. DneKTpoMarHUTHbBIEC BOJIHBI.

42. OtpaxeHue u npenomiieHue ceeta. [lonHoe oTpaxkeHue.

43. Nurepdepennus ceera. OnbiT FOHTA.

44. NMudpakmus cBeta. Judpakimonnas pemerka.

45. EcTtecTBeHHBIN U MOJSIPU30BAHHBIN CBET. 3akoH Mattoca.

46. TerutoBoe m3mydeHue. AOCOIIOTHO YepHOe Telo. 3akoH Kupxroda.

47. CtpoeHue aTomMa BOJIOpoAa U 0ObSICHEHHE €ro CIIEKTPOB.

48. OOuue cBeneHust 00 aTOMHBIX siipax. M30Torbl.



4. MeTonnueckue MaTepuaJibl, ONpeesoniue npoueaypbl olleHMBaHUs
00pa3oBaTeJIbHBIX Pe3yJIbTATOB 00yYeHUs

4.1. Metoauueckue MaTepuaibl JUisl OUEHKH TEKYIIEro KOHTPOJISl yCIIEBAEMOCTH
10 TUCLIUIUIMHE.

dopMHUpOBaHHE Ka)XJOT0 HHIUKATOpAa KOMIIETEHIIMH OIICHUBAETCS CIICAYIOUINM
obOpazoM:

HNuaukatop

KoMmnerennus
KOMIIETEHIIMH

@opMAaT OLIEeHKH IIpouenypa onenkn

Pemteno menee 30% 3agay — 0 0ay1oB
HNOIIK-1.1. Pemenne 3agau | Pemmeno or 30 o 60% 3amay — 1 Gann
Pemeno 60% u Oonee 3amaq — 2 Gasia

HenpaBunpHO npoBenEH 3KCIEPUMEHT,
HEeMpaBWILHO 00paboTaHbI pe3yIbTaThl

OIIK-1 skcrepumenTa —0 6aioB

Bemmonnenue | IIpaBunbHO NpoBenEH SKCIIEPUMEHT,
HOIIK-1.2. 71a00paTOpHON | HEMpaBWIBHO 00PabOTaHBI PE3yIIbTAThI

paboTsI JKcIiepuMenTa — 1 6amn

[IpaBunbHO MPOBENEH SKCTIEPUMEHT, MPABUIHHO
00paboTaHbI pe3yIbTaThl IKCIIEPUMEHTA — 2
Oasia

4.2. Metonuyeckue MaTtepuabl Uil IPOBEAEHUS IPOMEKYTOUYHOM aTTeCTalluy 110
JUCLUTIIINHE.

[TpomexyTrouHas atrectanus B (popme 3adera MPOBOJUTCS B TPETHEM CEMECTPE Ha
OCHOBE CyMMBI 0aJIIOB, KOTOPBIE CTY/ICHT MOJIYYHJI 33 BBIITOJIHEHUE BCEX JIAOOPATOPHBIX
paboT u pemeHue 3amad. Eciu CTyAEHT BBIMIOJHWI JIAOOpPaTOpHBIE PaOOTHI M PEIIIT
3aaun Ha o0y cymmy 0ajuioB, paBHYIO 34 % OT MakCMMajabHO BO3MOXKHOW CYMMBI
0aJuIoB, TO OH JIOMYCKAETCsl K MUChbMEHHOMY 3a4€Ty 10 OHMIIeTaM:

Komnerenuus Wruicatop He nonymen s JonyuieH kK NUCbMEHHOMY 3a4éTy
KOMIIETCHIIUU HI/ICLMCHHOMy 3aquy
HOIIK-1.1. Memnee 3 OamioB 3 Ganna u Oomblie
OIIK-1
HOIIK-1.2. Memnee 15 0amoB 15 GaJuIOB U BHILIE
Hroro Memnee 18 0amioB 18 OaJuIOB U BBHILIE

Kaxnapii Ouner coaepXuT 2 TEOpEeTUYECKUX BOIIPOCa, OTBET Ha KOTOpbIE B
COBOKYITHOCTH OTpaykaeT ocBoeHHe cTyaeHToM uHaukaropos MOIIK-1.1., MOIIK-1.2.
Kputepun oneHuBaHus OTBETOB COBIANAIOT C KPUTEPUSMHU OLECHUBAHMS PE3YyJIbTATOB
00y4eHHMsI, OMMCAaHHBIMH B TyHKTE 1.

Nudopmanus o paspadoTunkax
CanppikoBa E.A., kanza. ¢wusz.-mart. HayK, JOIEHT kad. oOmeiu

IKCHepUMeHTaNbHON (hr3ukn Puznyeckoro hakynpreTa



