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1. [Inanupyembie pe3yabTaThbl 00y4eHHs N0 AUCHUILIHHE,
COOTHECEHHbIE C IVIAHUPYeMbIMH pe3yabTraramu ocBoenusi OIIOII

1.1. Iean u 3a7a94 AU CHUIJINHBI

bakanaBp mo nHanpasienuto 36.03.02 300TexHHS JOIKEH ObITh MOATOTOBJIEH K PEIICHHIO
3a1a4 MpodeCcCUOHANBHON NEeATENIbHOCTH NPOPECCUOHANBHON NESTENbHOCTH MPOU3BOJICTBEHHO-
TEXHOJIOTHYECKOTO THIIA.

Heap aucuumiuHbl — GOPMUPOBAHNUE TEOPETHUYECKUX 3HAHUM, MPAKTHUYECKUX YMEHUUN U
HABBIKOB B 001acTu (hM3UKHU, HEOOXOMUMBIX AJISi PEUICHHs] KOMIUIEKCHBIX 3aJay MO 300T€XHHUH B
COOTBETCTBHUH C (POPMHUPYEMBIMU KOMITETCHIIUSMHU.

3agaun IMCUUIIMHBI

- U3ydyeHue (U3NYECKUX SBJICHUI, 3aKOHOB M TPAHHI] UX MPUMEHHMOCTH; 3HAKOMCTBO C
OCHOBHBIMH (PM3UYECKUMU BEIMYUHAMHU, UX OINpeIeICHUSIMH, (PU3MUYECKIM CMBICIIOM, CIIOCO0aMU U
eIMHUIIAMU U3MEPEHHUSL.

- mnpuoOpeTeHHe HaBBIKOB paboThl ¢ mnpubopaMu u 00OpyIOBaHHEM (PU3NYECKOU
71a00paTopuu; HABBIKOB UCIIOJIb30BAHMS PA3IMYHBIX METONUK (HU3NIECKUX U3MEPEHU 1 00padoTKH
SKCIIEPUMEHTANbHBIX JIaHHBIX; HABBIKOB MTPOBEJCHUS a/IeKBATHOTO (PU3MUECKOT0 MOJICTHUPOBAHUS.

- IPUMEHEHHE B CBOCH IMPAKTHUYECKOH NEATETHbHOCTH 3HAHWU MO (PHU3HMKE AJIS peIIeHUs
TEOPETUYECKUX U MIPOU3BOICTBEHHBIX 3a]1a4.

1.2. KomneTeHUMHA U HHIAMKATOPBI UX 10CTHKEHU i
VYK-1. Crnoco0OeH ocCylecTBIsATh MOMCK, KPUTUYECKUH aHadu3 M CUHTE3 HH(OpPMALUH,
HNPUMEHSATh CUCTEMHBIH OXO/ JUISl PEIICHHS TOCTABJICHHBIX 3a/1a4

Kon n HaumeHnoBanue ®opmupyemsle 3YH
WHAAKATOPA JOCTIKCHHUS
KOMIICTCHITHH

Na-1. YK-1 3HAHUSA OOyyaromuiicst JODKSH 3HaTh OCHOBHBIC (DH3MYECKHUC SBICHHUS, 3aKOHBI
OcymiecTBIsIeT OUCK, Y TPAHUITBI KX TPUMEHIMOCTH; OCHOBHBIE (PU3MUYCCKUE BETNIUHBI U
KPUTHICCKUIA aHAITN3 U (u3MYeCcKre KOHCTAHTHL, HX OTPENeNICHNUS, (PHM3HIECKUI CMBICH, CITIOCOOBI
CHHTE3 MH(pOpMALINH, U IMHUIBI UX U3MEPEHHST; PyHIaMCHTAIBHbIC (PH3MIECKUE OITBITHI U X
MIPUMEHSIET CUCTEMHBIN POJb B pa3BUTHH HAyKH; Ha3HAYSHUE W MPUHIIUIIBI ICHCTBUS BOKHEHIITHX
MOXO JUTSL PEIIEHUS ¢bmsnueckux npudopos (51.0.15 —3.1)
[IOCTABJICHHBIX 3a]1a4 YMEHUS OO6yuaromuiicst JODKEH YMETh OObSCHUTH OCHOBHBIE HAOJIOIaeMbIe

MPUPOHBIE U TEXHOTEHHBIE SBICHUS U 3PPEKTHI C TTOZUINH
byHIaMeHTaIBHBIX (PU3MISCKUX B3aUMOICHCTBHIA; yKa3aTh, KAKKe
3aKOHBI OMKCHIBAIOT JAHHOE SIBICHUE WITH 3(P(PEKT; UCTOIKOBBIBATH
CMBICI (PU3UYECKHUX BETMYUH U TOHSATHIA; paboTaTh ¢ mpubopamMu u
obopymoBaHueM (HU3NIECKOH TaOOPATOPHH, UCTIOB30BATH METOIBI
aIeKBaTHOTO (PM3MIECKOTO MOJCITUPOBAHUS IS PEIICHUS THIOBBIX
3aja4 npodeccuonansHoi nesirensbHoctr (51.0.15 - V.1)

HaBBIKH OOyuarommuiics: TOJDKEH BIIIETh HABBIKAMHU HCIIOJIB30BAHHST OCHOBHBIX
001eU3nIecKnX 3aKOHOB M IPUHIIUIIOB JUIS PEIICHHS TUIIOBBIX 3a/1a4
podecCHOHAIBHON IeSITeIbHOCTH; HaBbIKaMU TIPUMEHEHHsI OCHOBHBIX
METO/IOB (PH3UKO-MaTEMaTHIECKOTO aHAJIN3A JIJIsl PEIICHISI TUIOBBIX
3a1a4 npo(hecCUOHATBHON AEATEIEHOCTH; HABBIKAMH ITPABHIIBHOMN
9KCIUTyaTalliy OCHOBHBIX PHUOOPOB M 000pya0BaHUS (pr3myuecKoit
naboparopuu; 06pabOTKH U MHTEPIIPETUPOBAHNS PE3yIBTATOB
skcnepumenta (B1.0.15 - H.1)

2. MecTto mucuunanHbl B cTpykrype OITIOIT
JucuuruimHa «®Pu3nKa» OTHOCHUTCS K 00s3aTeIbHOM YacTH OCHOBHOM mMpodeccuoHanbHON
oOpa3oBarenbHON MpOrpaMMbl OakagaBpHara.

3. O0beM TMCUMIIMHBI M BU/IBI YUeOHOH padoThI
O6bem aucruiuinHbl  «Pusuka» cocrtaBiaser 4 3adetHbix eamHMIBl  (3ET), 144
aKaJleMUYeCKUX Jaca (Janee 4acon).
JucuuninHa uzydaercs.




- oyHas hopma oOyueHus B 1 cemecTpe
- 3aouHas (hopma oOydyeHus B 1 u 2 cemecTpax

3.1. PacnpenesieHue 00beMa JUCHUILIMHBI 110 BUAM YueOHOi#i padoThl

Bun yue6HO# paboTh KonmuecTBo gacos
o o4HOH popme 10 3209HOH opme
o0yueHus o0yueHust
Konrakrnas padora (Bcero) 48 14
B TOM 4YHcJie TPAKTHYeCKasi MOAT0TOBKA
Jexyuu (J1) 16 8
Jlabopamopnvie 3anamus (J13) 32 6
CamocrosiTesibHas padora odyuyaromuxcs (CP) 69 121
KonTpoan 27 9
IK3aMeH IK3aMeH
Hroro 144 144

3.2. Pacnipenesienue yueOHOT0 BpeMeHH 10 pa3jiesiaM U TeMaM
Ounas ¢popma o0yueHus

B TOM YHCIIE
No Bcero | KOHTakTHast
oMbl HamMenoBaHue pa3uesnoB u TeM qacoB pabora CP KOHTPOITH
JI JI3
1 2 3 4 5 6 7
Pazpmen 1. Mexanunka

1.1 Marepus. JIBrokeHHe 2 2 X

1.2 dusnyecKkre BENMIUHBI U UX U3MEpPEHHE 3,5 2 1,5 X

1.3 DJIeMEHTHI IOCTYNATEIBHOTO JBUKCHHUS 2 2 X

14 IIpoBepka 3aKoHa COXpaHCHHS HMITYJIbCa 3,5 2 15 X

1.5 DJIeMEeHTHI BpaIlaTeIbHOTO IBHYKCHUS 2 2 X

1.6 M3yueHre 0CHOBHOTO 3aKOHA JHHAMHUKH BpAICHU 3,5 2 1,5 X

1.7 DeMeHTHI KoJIe0aTeIbHOE IBIKEHNE 2 2 X

18 HccrnenoBanne korebaTelbHOTO ABIKCHNUS, H3MEPECHUE 35 2 15 X
YCKOpeHHs cBOOOTHOTO MaJCHHUS IIPU MIOMOIIIX MasiTHUKA ' '

1.9 MexaHUYeCKHE BOJIHBI 2 2 X

1.10 OCHOBBHI CHICIHATBHON TEOPHH OTHOCHTEIEHOCTH 3 3 X

Pazgen 2. MonekynsipHas pu3UKa U TEPMOAHHAMHAKA

2.1 Ocuoel MKT. SIBnenns nepeHoca 2 2 X

2.2 ModekynspHbIC SBICHUS B ra3zax 3 3 X

2.3 MosekymsipHBIC SIBICHUSI B KHIKOCTSIX 3 3 X

2.4 UccnenoBanue TeueHNs BI3KOM KHUIKOCTH 3,5 2 1,5 X
HccrnenoBanue CBONCTB MMOBEPXHOCTHOTO CIIOS KHUIKOCTH,

25 nu3MepeHue KodpuIreHTa HOBEPXHOCTHOTO HATSKEHUS 3,5 2 15 X
JKUIKOCTH

2.6 MornekymnsipHbI€ SIBICHUsI B TBEPIBIX Telax 3 3 X

2.7 M3yuenue 3akoHa 'yka. MccnenoBanue Moayist yopyroctu 3,5 2 15 X

2.8 DeMEHTHI TEPMOJIUHAMUKHI 2 2 X

Paznen 3. DnekTpuyecTBO U 3JEKTPOMArHeTU3M

3.1 OeKTpUUecKoe ToJIe B BAKYyMe 2 2 X

3.2 BeniecTBo B 2JIEKTPHUUECKOM I10JIE 3 3 X

33 Onekrpuueckue nenu. Vzsmepenue Gu3ndecKux BEINIUH 35 2 15 X
AIEKTPOM3MEPHUTEIBHBIMH IPUOOpaMHU ' '

3.4 [TocTosiHHO® MarHUTHOE I10JIe B BAKYYME U BEILIECTBE 3 3 X

3.5 WccaeqoBanre MarHUTHOTO TOJIS IIOCTOSSHHOIO MarHUTa 3,5 2 15 X

36 JIBvKeHME 3apSDKCHHBIX YACTHIL B 9JICKTPUUCCKOM H 3 3 «
MArHUTHOM II0JIE

3.7 TTOCTOSIHHBIN DJICKTPUICCKHNA TOK 3 3 X

3.8 HccnenoBanue 3JCKTPONPOBOIHOCTH JKUBOW TKAHU 3,5 2 15 X

39 DNeKTpOMarHuTHAs MHIYKINS U TIEPEMEHHBINA JIEKTPUICCKUI 3 3 X
TOK




310 HcenenoBanue NepeMEHHOTO U BBIIPSAMIICHHOTO TOKa IIPH 35 5 15 X
OMOIIM ocumiiorpada
3.11 OIeKTpOMarHuTHOE MoJie 2 2 X
Paznen 4. OnTuka
4.1 OJeMEeHTHI TeOMEeTPUYECKOH ONTUKU 3 3 X
Wzmepenne pa3MepoB MasbiXx 00BbEKTOB ITPH TTOMOIIH
4.2 MuKpockona. Vi3MepeHue npejena pa3peieHus onTu4eckoro 3,5 2 1,5 X
npudopa
4.3 HccnenoBanne GpoToMeTpHIECKHUX BEIMUUH paboyero Mecra 3,5 2 15 X
4.4 OJeMEeHTH! BOJTHOBON ONTHKHU 3 3 X
45 HccnenoBanne BOJTHOBBIX CBOMCTB CBETa, M3MEPEHHE JUTHHBI 35 5 15 <
CBETOBOW BOJIHBI IIPH NOMOIIHU TU(PPAKIIMOHHON pelIeTKH ' '
46 Wzydenue nonspumeTpa, ©3MepeHHe KOHLECHTPALIH 35 5 15 <
PacTBOPOB ONTHYECKH AKTHBHBIX BEIIECCTB
4.7 ['pagynpoBKa CHEKTPOCKOINA M UCCIIE0OBAHUE CIEKTPOB 3,5 2 1,5 X
4.8 OJeMeHTHI KBaHTOBOI ONTHKU 2 2 X
Paznen 5. KBanToBas ¢usuka. Pusnka atoma, aTOMHOTO sIpa M 3JIEMEHTapHBIX YaCTHI]
51 OeMeHTHI KBaHTOBOM MEXaHUKU 3 3 X
5.2 OneMeHThl PHU3MKU aToMa 3 3 X
5.3 OneMeHThl pU3MKU aTOMHOTO Spa U 3JIeMEHTapHbBIX YaCTHUI] 2 2 X
KonTpons 27 X X X 27
Utoro 144 16 32 69 27
3aounas popma o0yueHus
B TOM YHCIIE
Ne Bcero | KOHTaKkTHas
TOMbI HanmenoBaHue pa3znesnoB U TeM 4ACOB pa6ora cP KOHTPOITH
I J3
1 2 3 4 5 6 7
Paznen 1. Mexanuka
1.1 Marepust. JIBuxeHne 3,5 3,5 X
1.2 Du3HYECKUE BEIUYNHBI M UX U3MEPEHUE 3,5 3,5 X
1.3 DJIeMEHTHI MOCTYIATEIbHOTO JABHIKCHUS 3,5 3,5 X
14 [TpoBepka 3aKOHa COXPaHEHUsI UMITYJIbCa 3,5 3,5 X
15 DJIeMEHTHI BPAIATSIbHOTO IBUKCHUS 3,5 3,5 X
1.6 V3yueHre OCHOBHOIO 3aKOHA JMHAMHKH BPAICHHU 3,5 3,5 X
1.7 DeMEHTHI KOJIe0aTeILbHOE IBIKEHNIE 4 4 X
18 HccnenoBanue konebaTeIbHOTO JIBIKSHUS, U3MEPEHHE 2 5 <
YCKOPEHHsI CBOOOIHOTO MaJIeHHsI IIPH MOMOIIM MasiTHUKA
1.9 MexaHH4YeCKHE BOJIHBI 2 2 X
1.10 OCHOBBI CHIEIMAJIBEHON TE€OPUH OTHOCUTEJILHOCTH 4 4 X
Paznen 2. MonexynsipHas GU3UKa U TEPMOIMHAMHKA
2.1 OcuoBel MKT. SIBnenus nepeHoca 2 2 X
2.2 ModexymsipHbIE SIBICHHUS B ra3ax 4 4 X
2.3 MoJexymsipHbIC SIBICHUS B KHJIKOCTSIX 4 4 X
2.4 HccnenoBanue TeueHns BA3KOM KUIKOCTH 2 2 X
HccnenoBanue cBONCTB IIOBEPXHOCTHOTO CJI0S )KUJIKOCTH,
25 n3MepeHue KodpuIeHTa HOBEPXHOCTHOTO HATSKEHUS 3,5 3,5 X
KHUJKOCTH
2.6 MosiekyssipHble sIBJICHUSI B TBEPBIX TeJlax 3,5 3,5 X
2.7 M3yuenue 3akoHa 'yka. MccnenoBanue Moaylst yopyroctu 3,5 3,5 X
2.8 DeMEHTHI TEPMOJIUHAMUKHI 4 4 X
Pasnen 3. DnekTpudyecTBO M AEKTPOMAarHeTU3M
3.1 OneKTpUUecKoe ToJIE B BAKYyMe 2 2 X
3.2 BeniecTBo B 2JEKTPHUUECKOM I10JIE 4 4 X
33 Onexrpuueckue nenu. M3mepenue GpuU3MIecKux BEIUINH 35 35 X
JIEKTPOU3MEPHUTEIILHBIMU IPHOOpPaMU ' ‘
3.4 ITocTosiHHOE MarHUTHOE M0JIE B BAKYYME U BEILIECTBE 3,5 3,5 X
35 HccnepoBanue MAarHUTHOTO NOJs HOCTOSHHOTO MAarHUTA 4 4 X




36 JIBrKkeHHe 3apsKEHHbBIX YaCTHIL B JIEKTPUIECKOM U 35 35 X
MAarHUTHOM IOJIC

3.7 ITocTosIHHBIM NEKTPUUECKUN TOK 3,5 3,5 X

3.8 HccnenoBanue 31eKTPONPOBOTHOCTH KUBOW TKaHU 3,5 3,5 X
DJIeKTpOMarHUTHAs MHIYKIIMS U IIEPSMEHHbBIN 3JICKTPHUCCKUN

3.9 3,5 3,5 X
TOK

310 HccnenoBanue NepeMEHHOTO M BBINPSIMIICHHOTO TOKA MPU 35 35 <
MOMOIIH ocIruiorpada ' '

3.11 DJeKTpOMarHUTHOE I0JIe 3,5 3,5 X

Paznen 4. OnTuka

4.1 OeMEeHTHI TeOMEeTPUYECKON ONTUKU 4 4 X
H3mMepeHue pa3MepoB MabIX 00OBEKTOB TPHU MTOMOIIU

4.2 MuKpockona. Vi3MepeHue npejena pa3peieHus onTu4eckoro 2 2 X
npudopa

4.3 HccnenoBanne poToMeTpUYECKHUX BEJIMUUH pabouero Mecra 3,5 3,5 X

4.4 DJIeMEHTHI BOJTHOBOW ONTHKHU 35 3,5 X

45 HccnenoBanne BOTHOBBIX CBOWCTB CBETA, M3MEPECHHUE [ITUHBI 35 35 <
CBETOBOM BOJIHBI ITPH MTOMONTH THGPAKITHOHHOHN PEIICTKH ' '

46 W3ydeHue nonspuMmerpa, i3MepeHHe KOHIIEHTPAIUH 35 35 X
PacTBOPOB ONTHYESCKH AKTUBHBIX BEIECTB

4.7 I’panyrpoBKa CIIEKTPOCKONA M HCCIICIOBAHHUE CIICKTPOB 3,5 3,5 X

4.8 DJeMeHTHI KBAHTOBOH ONTHKH 4 4 X

Pasnen 5. KeanTtoBas ¢husuka. @usnka aroma, aTOMHOTO S/Ipa M JJIEMEHTAPHBIX YaCTHIL

51 DOJeMeHTHI KBAaHTOBOH MEXaHHUKU 4 4 X

5.2 DneMeHTHl (U3UKH aTOMa 4 4 X

5.3 DneMeHTHI (PU3UKHM aTOMHOTO sIJIpa U DJIEMEHTAPHBIX YaCTHII 2 2 X
Kontpois 9 X X X 9
Hroro 144 8 6 121 9

4. CTpyKTYypa U colep;kaHue JMCHMILIMHBI, BKJIIOYaIoLIee NPAKTHYECKYI0 NOAT0TOBKY

[IpakTHyeckas MOATOTOBKA IMPH peav3alli y4eOHBIX NPEIMETOB, KypCOB, TUCIHUIUINH
(Momynei) opraHu3yeTcst IMyTeM IPOBEACHUS  MPAKTUYECKHX  3aHATHH, MPaKTHKYyMOB,
71a00paTOpHBIX pabOT U MHBIX aHAJOTMYHBIX BUAOB YUYEOHOH NEATENbHOCTH, MIPEIyCMaTPUBAIOIINX
ydacTHe OOy4aroIMXCs B BBIIOJIHEHUU OTIENbHBIX DJIEMEHTOB pPa0OT, CBA3aHHBIX C Oymyien
npoeCCUOHAILHON JEATEIbHOCTBIO.

[IpakTHyeckas MOArOTOBKA MOXET BKJIIOUATh B €05l OT/AEIbHbIE 3aHATHUS JIEKLIHOHHOTO THIIA,
KOTOpbIE TNpeaycMaTpuBalOT nepenaady yueOHoW HH(opmanuu oOydaroniumcs, HEOOXOIUMOM st
MOCJIeTYIOIIETO BHIMOJIHEHUS paboT, CBA3aHHBIX ¢ Oynyuieil npodeccuoHanbHOM e TeNbHOCTHIO.

PexomeHnyeMblii 00bEM MPaKTUYECKON IMOATOTOBKHM (B MPOIEHTAaX OT KOJWYECTBA YacOB
KOHTAKTHOM paboThl) /Ui AUCHUILINH, PEATU3YIOLIHX:

- yauBepcanbpHble komnereHuuu (YK) ot 5 1o 15 %.

4.1. Conep:xanue JUCHUNIMHBI

Pasnen 1. Mexanuka

Marepust u ee Bunbl. J[Buxenue u ero Gopmel. Kunemarnka mocTynarebHOTO JIBUYKEHUS.
JuHaMuKa TOCTYNAaTeIbHOTO JBUKEHUS. DHEPreTUYECKUE XapaKTePUCTUKH MOCTYIATEIbHOTO
newkeHns. KuHemaTwka BpalaTelbHOTO JIBIDKEHHUS. J[MHaMHMKa BpamareabHOTO JIBUIKCHUS.
DHEpPreTUYeCcKue XapaKTePUCTUKH BPAIIATEILHOTO JBIDKEHUS. XapaKTepUCTHUKU KollebarernbHOe
JIBIDKEHHWE. BHIbl MeXaHWMYecKuX KOJIeOaHWi W WX ypaBHEHHS. [ apMOHMUYECKUN OCITUILIATOP.
BonHoBoil mpoliecc U €ro XapakTepUCTHUKU. THIbl MeXxaHU4eCKUX BOJIH. OCHOBHBIE MMOJIOXKEHUS
cnenuanbHoil Teopuu oTtHocuTenbHOCTH (CTO). OcHOBHBIE 3aKOHBI CIEHUATBHOM TeopHH
OTHOCHUTEJIBHOCTHU.

Pasznen 2. MouiekyasipHasi (pM3UKa ¥ TEPMOAMHAMHKA

OcHOBHBIE TIOHSATUSL ¥ YpaBHEHUS MONEKYISIpHON ¢u3uku. OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON Teopuu. JIBWKEHHE MOJEKYJ BElIEeCTB. JSIBIeHUS TepeHoca.
MounekynspHble SIBICHHS B razax. MoneKyIsipHble SIBICHUS B KUJIKOCTAX. MOJIEKYJIIpHbIEC SBICHUS
B TBepAbIX Tenax. OCHOBHBIE OHATHUS TEPMOANHAMUKH. BHyTpeHHss sHeprus ra3a. [lepsoe Hauano
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TCPMOJUHAMUKN U €TO0 MMPUMCHCHUC K H3O0IIPOLECCaM. TennoBeie JABUTATCIIN. 3HTpOHI/ISI. BTOpOG
Ha4daJio TCPMOAMHAMHKH.

Pasnen 3. DieKTpUYECTBO U JIEKTPOMATHETU3M

OnexTpocTaTuka. JJIEKTPUUYECKOE II0J€ B BaKyyme. BemecTBo B 3JIEKTPUYECKOM IIOJIE.
OCHOBHBIE TIOHATHUS TOCTOSHHOIO 3JIEKTPUYECKOro ToOKa. (OCHOBHBIE 3aKOHBI ITOCTOSTHHOTO
NIEKTPUUECKOrO TOKA. [IOCTOSHHBIN WIEKTPUUECKUN TOK B pa3jIM4YHBIX cpenax. MaruurHoe moie,
€ro CBOMCTBA M XapaKTEPUCTUKU. MarHUTHbIE CBOMCTBA BELIECTB. DJIEKTPOMArHUTHAsA UHAYKIUS U
caMoMHAYyKUusA. [lepeMeHHbIN 3IEeKTPUUECKUI TOK. DJIEKTPOMAarHUTHOE IOJ€. DIEKTPOMarHUTHhIE
KoJie0aHusl. DIEKTPOMArHUTHbIE BOJTHBI.

Paznea 4. OnTuka

OneMeHTsl TeoMeTpudeckoil onTuku. OcHOBbI (oTtomerpun. HWHTepdepeHus cBera.
Hudpakmus u nonsgpusanus ceera. {ucnepcus cBera. TemnoBoe uznydenue. @otosrdpdext. Dddekr
Komnirona. /laBnenue cBera.

Paznen 5. KBanroBass mexanuka. @u3uKa aromMa, aTOMHOIO SIpa W 3JIeMEHTAPHBIX
4acTuIl

@opmyna ne bpoins.  Judpakuus dIEKTPOHOB H  HEHTPOHOB B KpHCTaJUIax.
Heompenenennoctu Ieitzenbepra. CooTHoIIEHHE HeompeAeIeHHOCTe. BomHoBast (yHKIus.
VYpasuenus lllpenunrepa. Moaenu cTpoeHusi aroma. JJIEMEHTbl COBPEMEHHON (U3UKHU aTOMOB U
Mmosiekyi1. Ctpoenue siapa aroma. PaguoakTuBHOCTb. SlaepHble peakuuu. DJIeMEHTapHbIE YaCTHIIbL.
dyH/IaMEeHTaIbHbIE B3aUMOICUCTBUSL.

4.2. Conep:xanue JeKIUM
Ounas ¢gopma o0yuenust

Ne /m Kpatkoe comeprkanue JeKun KomnuectBo | Ilpakrnueckas
4acoB HOATOTOBKA
1 OeMeHTHI MOCTYNATEeIFHOTO ABHKECHUS 2 +
2 MexaHH4YeCKHe BOJTHBI 2 +
3 OcHoBbl MKT. fIBnenust nepeHoca 2 +
4 OeMeHTHI TepPMOINHAMUKI 2 +
5 DNEKTpUUECKOE MOJIE B BAKYYMeE 2 +
6 DIEeKTPOMAarHUTHOE IMOJIe 2 +
7 OeMeHTHI KBAaHTOBOH ONTHKH 2 +
8 OneMeHTHI (PU3UKH aTOMHOTO Spa M JIEMEHTAPHbIX YaCTHII 2 +
Hroro 16 4%
3aouHas popma o0yueHuUs
Ne /it Kpatkoe cogepxanue nexiui KomuuectBo | IlpakTuueckast
4acoB MOATOTOBKA
1 MexaHn4eCcKue BOIHbI 2 +
2 OcHossl MKT. fBnenus neperoca 2 +
3 DJIEKTPHUYECKOE MOJIE B BAKYyME 2 +
4 OneMeHTHI (PU3UKH aTOMHOTO Spa M YJIEMEHTAPHBIX YaCTHII 2 +
Hroro 8 2%
4.3. Conep:xaHue J1a00paTOPHBIX 3aHATHI
Ounas ¢popma o0yueHust
Ne HanmenoBanue 1a00paTopHBIX 3aHATHH KomnuectBo | IIpakrtuueckas
n/n 4acoB TIOATOTOBKA
1 | ®usnyeckue BeNMYHMHBI M UX H3MEPEHHE 2 +
2 | IIpoBepka 3akoHa COXpaHEHMS] HIMITYIIbCa 2 +
3 | M3yueHne oCHOBHOIO 3aKOHA IMHAMHKH BpaIlICHHS 2 +
4 | UccrnenoBanue KoneOaTeIbHOTO JBHXEHUSI, M3MEPEHHE YCKOPEHHsI CBOOOIHOTO 2 +
NaJICHUS! IPHU TTOMOILM MasiTHUKA
5 | MccnenoBanue TeueHUs BSI3KOH )KHUAKOCTH 2 +
6 | MccnenoBanue cBOWCTB MOBEPXHOCTHOTO CJIOS )KUAKOCTH, U3MEPEHHE 2 +
KO3 PHIIMEHTa HOBEPXHOCTHOTO HATSDKEHUSI XKHMKOCTH
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7 | W3yuyenue 3akoHa ['yka. i3MepeHre MOayssi yIpyrocTu 2 +
8 | Dnekrpuueckue menu. M3mepenne GU3NIeCKUX BEIUIUH 2 +
JNMEKTPOU3MEPUTENBHBIMU IPUOOPaMH
9 | HccrnenoBaHie MarHUTHOTO MOJIS MOCTOSIHHOTO MAarHHUTA 2 +
10 | HccaenoBaHue 3IEKTPOMPOBOIHOCTH KUBOH TKaHH 2 +
11 | UccnemoBanne NepeMEHHOTO U BBIMPSIMICHHOTO TOKA MPH MOMOIIH 2 +
ocryutorpada
12 | U3mepenue pazMepoB MaiibIX 0OBEKTOB P MOMOIIN MUKpOCKoTna. M3mMepeHue 2 +
npejielia pa3pelieHus: ONTHIECKoro npudopa
13 | HccaenoBanue oTOMETPUYECKUX BEJIMUMH pabouero Mecra 2 +
14 | HccnenoBaHue BOJHOBBIX CBOWCTB CBETa, N3MEPEHHE JITHHBI CBETOBOW BOJHBI 2 +
OpH IOMOIM THGPAKIMOHHON PeIIeTKH
15 | UzyveHue monspuMeTpa, K3MEpPEHIE KOHIICHTPAI[MH PACTBOPOB ONTHYCCKU 2 +
AKTHUBHBIX BCLICCTB
16 | I'pasynpoBKa CIIEKTPOCKOIA M UCCIIEI0BAHIE CIIEKTPOB 2 +
Hroro 32 9%
3aounas popma o0yueHus
Ne /m HanmenoBanue 1abopaTopHBIX 3aHATHI KomnuectBo | Ilpaktuueckas
4acoB HO/ITOTOBKA
1 HccnenoBanne  KoneOaTeNbHOrO — JIBMXKEHHS, HM3MEPEHHE  YCKOPEHUs 2 +
CBOOOZHOTO TaACHHS ITPU TOMOIIM MasiTHUKA
2 HccenoBaHue TEUCHUS! BI3KOH JKUIKOCTH 2 +
3 V3mepeHune pazMepoB MajlbIX OOBEKTOB IPU MOMOIIM MHKPOCKOIIA. 2 +
V3MepeHue npejena pa3penieHus ONTHYECKOTo pudopa
Hroro 6 4%
4.4. Conep:kanue NPpaKTHYECKUX 3aHATHI
[IpakTrueckue 3aHATHS HE IPELYCMOTPEHBI
4.5. Buabl u coiep:kaHne CAMOCTOSATEIbHOM PadoThl 00y4arommXxcst
4.5.1. Buabl caMoCTOSATEILHOI padoThl 00y4aloUIuXCcsl
Bujiel caMoCTOSATENBHO paboThl 00YYarOIIHXCS KouyectBo yacoB
o OYHOH opme 10 3209HOH (popme
o0yJeHus o0yJeHus
[NoxroroBka K 1a00OPaTOPHBIM 3aHATHAM U K 3alUTE 24 -
nabopaTopHBIX padoT
CaMoCTOATeNbHOE H3YUCHHUE OTACTBHBIX TEM U BOIPOCOB 45 121
Hroro 69 121

4.5.2 CoaepxaHue caMOCTOSITEILHON Pad0oThl 00Y4aI0IMXCS

Ne /it HanmeHoBaHHE TeM U BOIIPOCOB KonmuecTBo yacoB
o o4HOH opme 10 320YHOM
o0yueHus dopme
o0Oy4eHus
1 Martepusi. JIBuxkeHue 2 35
2 Pu3nuecKue BeJIUMYUHBI U UX U3MEPEHHE 15 35
3 OneMeHThI NOCTYNAaTeIbHOIO JBIKEHUS 3,5
4 IIpoBepka 3akOHA COXPAHEHMs UMITYIIbCa 15 3,5
5 DJIeMEHTBI BpallaTeJIbHOTO IBUKESHHSI 2 3,5
6 W3yueHne 0CHOBHOTO 3aKOHA JMHAMUKU BpAILEHUs 15 3,5
7 DIeMEHTHI KOJIeOaTeIbHOE ABIDKCHIE 2 4
8 HccrenoBanue Koire0aTeIbHOTO IBHKCHUS, I3MEPEHUE YCKOPESHUS 15
CBOOOTHOTO MMaICHHUS MPH ITOMOIIX MasTHHKA '
9 MeXaHHYECKUE BOJIHBI
10 OCHOBBI CIICIMAIBHON TEOPUH OTHOCUTEIBHOCTH 3 4
11 OcnoBel MKT. fIBnenust mepeHoca
12 MoeKy/sIpHBIC SIBJICHHSI B ra3ax 3 4
13 MOEKY/ISIPHBIC SIBIICHHUSI B KHIKOCTSIX 3 4
14 UccnenoBanne TedeHNs BI3KOM KUAIKOCTH 1,5




15 HccnenoBanre CBONCTB MOBEPXHOCTHOTO CIIOS YKUIKOCTH, U3MEPEHHE 15 35
K03 QHLIEeHTa HOBEPXHOCTHOTO HATSDKEHUS! JKUJIKOCTH '
16 MornekynsipHble SIBIICHHSI B TBEPbIX TeJIax 3 3,5
17 W3zyuenue 3akona ['yka. MiccinenoBanue MOysast yIpyrocTH 15 3,5
18 OneMeHThl TePMOIUHAMUKH 4
19 DJIeKTpUYecKoe Mojie B BAKyyMe
20 BeliecTBo B 2IEKTPUYECKOM MOJIE 3 4
21 Onextpuueckue nenu. Vizmepenne Gu3nuecKux BETHIUH 15 3,5
IIEKTPOU3MEPHUTEIHHBIMU IPHOOPaMH ‘
22 [TocTosiHHOE MarHUTHOE TOJIE B BaKyyMe M BEIIECTBE 3 3,5
23 WccnenoBanue MarHMTHOTO ITOJIST IOCTOSTHHOIO MAarHUTa 15 4
24 JIBrKeHHe 3apsHKEHHBIX YacTHIL B QIEKTPUUECKOM U MarHUTHOM I10JIe 3 3,5
25 [TocTOSIHHBIN MEKTPUYECKUI TOK 3 3,5
26 HccrenoBaHue 371€KTPOIPOBOIHOCTH KHUBOM TKaHU 15 3,5
27 DJeKTpoMarHUTHasE MHAYKLUS U IEPEMEHHBIH AIEKTPUUESCKHH TOK 3 3,5
28 HccnenoBanre NepeMEHHOT0 U BEINPSIMICHHOTO TOKA IIPU TTOMOIIH 15 3,5
ocryutorpada '
29 DJeKTpOMarHuTHOE 10JIe 3,5
30 DJeMEHTBI TeOMETPUYECKOI ONTHKH 3 4
31 H3mMepeHue pa3sMepoB MajibiX 0ObEKTOB IPHU IIOMOIIIA MHKPOCKOIIA. 15
V3MepeHue mpesena pa3pelieHns OnTHUECKoro npudopa '
32 HccnenoBanue (OoTOMETPUYECKUX BETMUMH paboyero Mecra 15 3,5
33 DJIEMEHTEI BOJIHOBOM ONTHKH 3 3,5
34 HccnenoBanne BOTHOBBIX CBOICTB CBETa, M3MEPEHHE JITTHMHBI 15 3,5
CBETOBO¥ BOJIHBI IIPH MOMOIIU TU(PPAKIIMOHHON pelIeTKH '
35 N3yuenue nonasipuMeTpa, U3MEpEeHHE KOHIIEHTPAIUUA PACTBOPOB 15 3,5
ONTHYCCKH aKTUBHBIX BELICCTB ’
36 I'pamyrpoBKa CIIEKTPOCKOIIA M UCCIICIOBAHHUE CIICKTPOB 15 3,5
37 DeMeHTHI KBAHTOBOH ONTHKH 4
38 DeMeHTHI KBAHTOBOM MEXaHUKH 3 4
39 DneMeHTHI (PHU3UKH aToMa 3 4
40 DneMeHThl PU3MKH aTOMHOTO SIpa U AJIeMEHTapHBIX YacTHUIL
Hroro 69 121

5. YueOHO-MeTOaMYecKoii o0ecrieyeHne CaMOCTOSTEIbHOI padoThl 00y4aKOLIUXCS 110
AUCHUTLINHE

YyeOHo-MeToquueckue pazpaboTku umerorcs B Hayunoit oubnuoreke ®I'60OY BO HOxHo-
VYpanbckuii ['AY:

1. ®usnka [DNEKTPOHHBIA pecypc]|: METOIUYECKUE YKa3aHHs K JJa0OpaTOPHBIM 3aHATHUSM
Ui oOydaromuxcsi 1O HampaBleHUIO ToAarotoBku: 36.03.02 300TexHuUs, HaINpPaBICHHOCTh
TexHoNOrusT MPOU3BOACTBA MPOAYKTOB >KMBOTHOBOJACTBA M MTHIIEBOJCTBA, YPOBEHHb BHICIIETO
obpaszoBanms OakanaBpuar, popma oOyuenuss — ouynas / Coct. C.B. [llamuna, H.P. Illtanesa. -
Tpowunk: OxHO-Ypanbckuii T'AY, 2023. — 92 c. Pexum JOCTYyTIa:
https://edu.sursau.ru/course/view.php?id=9338.

2. ®usuka [DNEKTPOHHBIA pPecypc]: METOAUYECKUE YKa3aHHs K JJa0OpAaTOPHBIM 3aHSATHSM
i oOydaromuxcsi MO0 HampaBleHUIO ToAroToBku: 36.03.02 300TexHUs, HaNPaBICHHOCTh
TexHoNorusl MPOU3BOACTBA MPOAYKTOB >KMBOTHOBOJACTBA M MTHIIEBOJCTBA, YPOBEHHb BHICIIIETO
obpasoBanms OakanaBpuart, ¢popma oOyuenust — 3aounas / Coct. C.B. lllamuna, H.P. [lltanesa. -
Tpounuk: HOxHO0-Ypanbckuit T'AY, 2023. — 26 c. Pexum JocTyna:
https://edu.sursau.ru/course/view.php?id=9338.

3. Illamuna, C. B. ®usuka [DNEKTpOHHBIA pecypc]: METOmWYeCKHe PEKOMEHIAINH TI0
OpraHu3alliil CaMOCTOSITENIbHOW paboThl Ui OOYYalOMIMXCS TI0 HAaNpaBICHUIO TIOATOTOBKH:
36.03.02 3o00TexHus, HaIPaBIEHHOCTh TE€XHOJIOIHs MPOU3BOACTBA MPOAYKTOB XKHUBOTHOBOACTBA U
NTUIIEBOACTBa, ¢opma oOyueHuss — ounas / C. B. Illamuna. - Tpowunk: FOxxHo-Ypanbckuii ['AY,
2023. - 44 c. Pexxum nocryna: https://edu.sursau.ru/course/view.php?id=9338.

4. Illamuna, C. B. ®uszuka [DNEKTPOHHBIM pecypc]: METOIUYECKHE PEKOMEHIALHNH 10
OpraHW3aIlMl CaMOCTOSITEIBHONH pabOThl sl OOYyYaroIIUXCsl IO HANpPaBICHUIO TOATOTOBKHU:
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https://edu.sursau.ru/course/view.php?id=9338
https://edu.sursau.ru/course/view.php?id=9338
https://edu.sursau.ru/course/view.php?id=9338

36.03.02 3o00TexHus, HaIPaBIEHHOCTh TE€XHOJIOIMs MPOU3BOACTBA MPOAYKTOB KMUBOTHOBOACTBA U
NITUIIEBO/CTBA, opma oOyueHus — 3aounas / C. B. lllamuna. - Tpounk: FOxno-Ypansckuii I'AY,
2023. - 46 c. Pexxum nocryna: https://edu.sursau.ru/course/view.php?id=9338.

6. @oH/1 O1IeHOUYHBIX CPeCTB /s MPOBeIeHUsI IPOMEKYTOUHOI aTTecTanun
00y4arOIIUXCH 110 AUCHHUILINHE
Jlnisi yCTaHOBJIEHUS! COOTBETCTBUS YPOBHS MOATOTOBKH oOydaromuxcsi TpedoBanusm OI'OC
BO pa3pabotan ¢oHJ OLIEHOUHBIX CPEICTB Ul TEKYIIEro KOHTPOJS YCIEBAEMOCTH U MPOBEACHUS
IPOMEXYTOYHOM arrectanuu oOywaromuxcs 10 aucuumuinHe. @DOHA OLIGHOYHBIX CPEICTB
npencrasiieH B [IpunoxeHnn.

7. OcHOBHAasI U IONOJIHUTEJIbHASA YUyeOHasl JUTepaTypa, Heo0XoAMMas 115 0CBOEHHUS
AUCHUILINHBI
OcHOBHasi ¥ JONOJHUTENbHAS ydeOHas nuTeparypa umeercs B Hayunoit Oubiamoreke u
ANIEKTPOHHON UHpOpMaIOHHO-00pa3zoBarensHoi cpene @I'BOY BO FOxHo-Ypansckuii [AY.

OcHoBHas:

1. I'pabosckwmii, P. . Kypc ¢usuku / P. U. I'paboBckuii. — 14-e u3n., crep. — CaHKT-
[TetepOypr : Jlanb, 2024. — 608 c. — ISBN 978-5-507-47391-5. — Texkcr : anexktpoHHbIi // JIansb :
ANIEKTPOHHO-OMOMMoreynass cucrema. — URL:  https://e.lanbook.com/book/367019  (nara
obpamenus: 02.05.2024). — Pexxum goctymna: s aBTOPU3. IOJIb30BaTEICH.

2. UBanos, U. B. OcHoBsbI pusuku u 6nodusuku : yaebnoe nocodue / M. B. iBanoB. — 2-¢
u3M., uctp., non. — Cankr-IletepOypr : Jlans, 2022. — 208 c. — ISBN 978-5-8114-1350-8. —
Texct : onekrponned // Jlamp : dnekTpoHHO-OMOmmoreuHas cucrema. — URL:
https://e.lanbook.com/book/210917 (mara oOpamienus: 02.05.2024). — Pexum jgoctyma: s
aBTOPH3. MOJIb30BATEIICH.

3. lllamuna, C. B. ®usnka. DneKTpu4ecTBo U dnekrpomardetu3m. Ontuka. Pusnka aroMa u
aTOMHOTO sifipa : yueOHoe nocoobue s By3oB / C. B. lllamuna. — Cankr-IletepOypr : Jlans, 2022.
— 172 c¢. — ISBN 978-5-8114-8856-8. — Tekct : a3nekTpoHHBIA // JlaHb : 3JIEKTPOHHO-
oubmoreunas cucrema. — URL: https://e.lanbook.com/book/200375 (mara oOGpareHus:
02.05.2024). — PexuM 10CTyma: Uik aBTOPH3. MOTH30BATEIICH.

JdonmostHuTEeIbHASA

1. 3ucman, I A. Kypc obmeli ¢pusuku. B 3 tomax. Tom 1. Mexanuka. MonekynspHas
¢u3uka. Konebanus u BomHbI : yueOHoe nocodue g By30B / I. A. 3ucman, O. M. Tonec. — 1l1-e
u3n., crep. — Cankr-IlerepOypr : Jlanb, 2024. — 340 c¢. — ISBN 978-5-507-47680-0. — Texcr :
ANEKTPOHHBIH // Jlanp : 3NIEKTPOHHO-OMOIOTe HAS CUCTEMA. — URL:
https://e.lanbook.com/book/404006 (mara o6pamienus: 02.05.2024). — Pexum gocrtyma: uis
aBTOpPHU3. NIOJIb30BATENCH.

2. 3ucman, I. A. Kypc obmeit ¢usuku. B 3 1. Tom 2. DnekrpuuectBo 1 Maraetusm / I A.
3ucman, O. M. Togec. — 9-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 360 c. — ISBN
978-5-507-44379-6. — Tekct : aIeKTpoHHBIN // JIaHb : 3JEKTPOHHO-OMOIMOTEYHAs CUCTeMA. —
URL: https://e.lanbook.com/book/222653 (nara oopamenus: 02.05.2024). — Pexum nocryma: amis
aBTOPH3. MOJIb30BATEIICH.

3. 3ucman, I. A. Kypc obmeit ¢pusuku : yuebHoe mocobue /uisg By3oB : B 3 Tomax / I A.
3ucman, O. M. Tomec. — 8-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2022 — Tom 3 : Onrtuka.
®dusuka atoMoB U Moiyiekynn. dusnka aroMHOro siapa u Mukpodactun — 2022. — 504 c. — ISBN
978-5-507-44508-0. — Tekct : aIeKTpoHHBIN // JIaHb : 3JEKTPOHHO-OMOIMOTEYHAs CUCTeMA. —
URL: https://e.lanbook.com/book/233285 (nara oopamenus: 02.05.2024). — Pexum noctyna: amis
aBTOPU3. MMOJIB30BATEIICH.

4. KanmamnukoB, H. II. ®usuka. HMuHTepHer-TecTupoBanue ©OazoBbix 3Hanumit / H. II.
Kanamaukos, H. M. KoxeBuukoB. — 3-¢ u3z., crep. — Cankr-IlerepOypr : Jlans, 2024. — 152 c.
— ISBN 978-5-507-48771-4. — TexkcT : »nekTpoHHbIH / JlaHp : 3MEeKTpOHHO-OMOIMOTEUHAs
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https://edu.sursau.ru/course/view.php?id=9338
https://e.lanbook.com/book/367019
https://e.lanbook.com/book/210917
https://e.lanbook.com/book/200375
https://e.lanbook.com/book/404006
https://e.lanbook.com/book/222653
https://e.lanbook.com/book/233285

cucrema. — URL: https://e.lanbook.com/book/362912 (nara obpamienus: 02.05.2024). — Pexum
JIOCTYyMA: 171l aBTOPU3. TOJIb30BATENEH.

5. Jlusennes, H. M. Kypc ¢usuku : yuebnuk / H. M. JluBenue. — 7-e u3a., crep. —
Cankr-IlerepOypr : Jlans, 2022. — 672 ¢. — ISBN 978-5-8114-1240-2. — TekcT : 37€KTpOHHBIH //
Jlanp : anexTpoHHO-OMONHMOTeuHas cucrtema. — URL: https://e.lanbook.com/book/210782 (nara
obpamienns: 02.05.2024). — Pexxum g0CTyma: Ui aBTOPU3. IOJIb30BATENCH.

6. ®usnka [DNeKTpOHHBINA pecypc]: yueOHoe mocodue At 00yqaronuxcs Mo HalpaBICHHUIO
nonrotoBkn  35.03.07: TexHonorus mpOU3BOACTBA U TEPEPadOTKU  CEIIbCKOXO3SMCTBEHHOM
MIPOAYKIIMH, YPOBEHBb BbICIIEro oOpa3oBanus: OakanaBpuar / C.B. Illamuna ; FOxHO-Ypanbckuit
I'AY, UnctutyT BetepuHapHoil menuuuHbl.— Tpounk: FOxno-Ypansckuit I'AY, 2020. — 138 c.
Pexxum moctyma: http://nb.sursau.ru:8080/localdocs/ivm/fbmi097.pdf.

8. Pecypchl HH(OPMAIIMOHHO-TEJIeKOMMYHUKALIMOHHOM ceTH « AUHTEepHeTY,
HeOoO0X0UMBbIe /115l OCBOEHHUS TUCHUTLIHHBI

1. DnexTpoHHO-OMOIMOTEeYHasT cHCcTeMa M3JaTeNbeTBa «Jlaub» [DIeKTpoHHBIN pecypc]. —
Cankr-IlerepOypr, 2010-2024. — Pexxum jpocryna: http://e.lanbook.com/. — TocTyn no joruny u
apoio.

2. Hayunas onexktponnas OuOmuoreka eLIBRARY.RU [Dnektponusiii pecypc]
[uH(bOpMaLIMOHHO-aHAIUTHYECKUIT TopTan]|. — MockBa, 2000-2024. — Pexum pgocryma:
http://elibrary.ru/.

3. DNeKkTpoHHO-OMOJIMOTEYHAas cHucTeMa «YHUBEpPCUTETCKas OulnuoTexka OHJIAKH
[DnexTponHsIi pecypc]. — Mocksa, 2001-2024. — Pexxum noctyma: http://biblioclub.ru/. — Toctyn
0 JIOTUHY U TapOJIIo.

4. IOxxHO-YpanbCKuil TOCYJapCTBEHHBIN arpapHblii yHUBEpCUTET [DNEKTPOHHBINA pecypc] :
oduil. caifT. — 2024. — Pexxum noctyna: http://toypray.pdy/.

9. MeToanueckue yKa3zaHus A5 00y4AIOIIMXCSH 110 OCBOCHHMIO M CIUTIMHbI

VYyeOHo-MeToquUecKue pa3paboTku umerorcss B Hayunoil OuOnIMOTEKE M 3IEKTPOHHOM
uHpopmarmonHo-o0pa3zoBarenabHol cpene PI'BOY BO HOxHo-Ypansckuii [AY:

1. ®uzuka [DIEeKTPOHHBIM pecypc]: METOAMYECKHE YKa3aHHS K JTaOOpaTOPHBIM 3aHATUSIM
i 1. @usuka [DIeKTpOHHBIN pecypc]: METOAMYECKUE YKa3aHUs K JIaOOpaTOPHBIM 3aHATHUAM IS
oOyuarommuxcsi Mo HampapiieHnuto moarotoBku: 36.03.02 300TexHus, HAPABICHHOCTh TEeXHOJIOTHS
IPOM3BOJICTBA MPOAYKTOB >KUBOTHOBOJCTBA W NTHULEBOACTBA, YPOBEHb BBICIIEr0 0Opa30oBaHUs
OakanaBpuar, popma odyuenus — ounas / Coct. C.B. llamuna, H.P. llltanesa. - Tpounk: KOxHo-
VYpanbckuii 'AY, 2023. — 92 c. Pexxum gocryma: https://edu.sursau.ru/course/view.php?id=9338.

2. ®uzuka [DNEeKTPOHHBIN pecypc]|: METOAMYECKHUE YKa3aHHUs K JIa0OpaTOPHBIM 3aHSTHSIM
JUIsT  OOydaroluxcs MO HampaBleHWI0 mToArotoBku: 36.03.02 300TexHHs, HaMpaBIEHHOCTH
TexHonorus MpOU3BOACTBA MPOAYKTOB >KMBOTHOBOJACTBA M NTHIEBOJCTBA, YPOBEHb BBICIIETO
oOpa3oBanus OakanaBpuatr, ¢popma oOyuenus — 3aounas / Coct. C.B. [llamuna, H.P. [lltanesa. -
Tpowurk: OsxHO-Ypansckuii T'AY, 2023. — 26 c. Pexum JOCTYyTIa:
https://edu.sursau.ru/course/view.php?id=9338.

3. Ilamuna, C. B. ®usuka [DneKTpOHHBIH pecypc]: MeTOIuYecKhe pPEeKOMEHAAIMH IO
OpraHu3allii CaMOCTOSATENILHOW paboThl JuId OOydarolmMXcs IO HampaBlICHUIO IOATOTOBKU:
36.03.02 300TeXHHMs, HAIPABICHHOCTh TE€XHOJIOTUS MPOU3BOJACTBA MPOAYKTOB KHUBOTHOBOJACTBA H
OTHLEBOACTBA, (opma oOyuenus — ounas / C. B. lllamuna. - Tpounk: FOxno-Ypansckuit I'AY,
2023. - 44 c. Pexxum noctyma: https://edu.sursau.ru/course/view.php?id=9338.

4. lamuna, C. B. ®usnuka [DNeKTpOHHBIA pecypc]: METOAMUYECKHE PEKOMEHJALUHU II0
OpraHM3alil CaMOCTOSITENIbHONM paboThl Al OOyYaloIIMXCsl IO HANpaBJIEHUIO MOATOTOBKU:
36.03.02 3o00TexHus, HaIPaBIEHHOCTh TE€XHOJIOIMs MPOU3BOACTBA MPOAYKTOB KUBOTHOBOACTBA U
NTUIIEBO/CTBa, opma oOyuenus — 3aounas / C. B. lllamuna. - Tpounk: FOxHo-Ypansckuii ['AY,
2023. - 46 c. Pexxum nocryna: https://edu.sursau.ru/course/view.php?id=9338.
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10. CoBpemenHbie HHPOPMAIMOHHBIE TEXHOJIOTHH, HCIOJIb3yeMble MPHU 0CYLEeCTBIEHUH
00pa30BaTeJIbHOIO NMpPoLEcca MO AMCUHUIIHHE, BKJIYAs NepeYeHb POrpaMMHOI0
o0ecrnieyeHnss 1 ”HGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

- Texakcnept (MHGOPMAIMOHHO-CIIPABOYHAS CUCTEMA);
- DNEeKTPOHHBIN Karajior WNucturyra BETEPUHAPHOU MEIULIMHBI -
https://sursau.ru/about/library/contacts.php

ITporpammuoe obecneyenne: MyTestXPRo 11.0; Windows 10 Home Single Language
1.0.63.71; Microsoft Windows PRO 10 Russian Academic OLP 1License NolLevel Legalization
GetGenuine; Windows XP Home Edition OEM Sofware; Microsoft OfficeStd 2019 RUS OLP NL
Acdmc; SAunexc.bpaysep (Yandex Browser); Moodle.

11. MarepuajibHO-TeXHHYecKAasi 6a3a, HeoOXoAUMAas VISl OCYIIeCTBJIEHHs 00Pa30BaTeJILHOIO
npoiecca no AMCUMIINHE

Y4yeOHble ayluTOpPUM AJIsl NPOBEJCHUS 3aHATHH, NPeIyCMOTPEHHBIX NPOrpaMMoi,
OCHAILlEHHbIEe 000PY10BAHMEM M TEXHMYECKUMH CPeICTBAMU 00y4eHH sl

1. YueGnas aymutopus Ne424, ocHarieHHasi 000pyI0BaHHEM U TEXHHUUYECKHUMH CPEICTBAMU
JUTSI BBITIOJTHEHUS JIA0OPATOPHBIX PadoT.

2. Aynutopus Ned21, ocHalmleHHas  MYJIbTUMEIUHHBIM  KOMILIEKCOM  (HOYTOYK,
BUJICOIIPOEKTOD).

IHomemeHus I CAaMOCTOATEIbHON PadoThl 00yYAOIIUXCS

1. ITomemenue 420 1y1st caMOCTOATENbHON pabOThl, OCHAILIEHHOE KOMITBIOTEPHON TEXHUKOU
C BO3MOXHOCTBIO MOAKIIOYEHHS K ceTH «VHTepHeT» M oOecrnedeHreM JOCTyla B 3JIEKTPOHHYIO
uHpopmarmonHo-o0paszoBarenbHyto cpeny @PI'BOY BO OxHo-Ypansckuii [AY.

Hepeqeﬂb oﬁopyszamm U TEXHUYECCKHUX CPEACTB Oﬁy‘leHl/lﬂ: ocm/mnorpa(b, MHKPOCKOIT

MBU-1, nonsipumeTp, WTaHTCHIUPKYIb, cekyHaomep, TepmomeTp TTXK, mokcmerp 1O, HoyTOyK
Lenovo G570, npoekTop ViewSonic, sxkpan
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HNPUJIOKEHUE

®OH/I OHEHOYHBIX CPEJACTB
JUTSL TEKYIIETO KOHTPOJISl YCIICBAEMOCTH U TIPOBEJCHUS TPOMEKYTOYHOM aTTeCTaIH
o0yJarommxcs

14



COJIEP)KAHUE

Komnerennum W WX  WHAMKATOpbI, (OpPMHUpPYEeMbIE B  TIPOIECCE  OCBOCHHSA
DILZ (0002018107050 SO PP

[lokazarenu, KpuTepud W  IIKaJa  OLEHUBAHMS  WHIUKATOPOB  JIOCTHUXKEHUS
COPMUPOBAHHOCTH KOMITETECHIIMI . . . . .« eeeeeuteesieissreeieesiseesseessneesseessseesseesneesneeereesnneaneennnas

TumnoBbie KOHTPOJBHBIC 3aaHUs U (WJIH) WHBIE MaTepuaibl, HEOOXOIUMBIC I OLECHKH
3HAaHWUW, YMEHUW, HABBIKOB U (WIM) OMNbITA JAEATEIBHOCTH, XapaKTEePHU3YIOLIUX
c(hOpMUPOBAHHOCTH KOMIETEHIIUN B IPOLECCE OCBOCHUS JUCIIUIUTUHBL. ... .eeeenenaennen.

Meronuyeckue Marepuasl, ONPEAEOIMe IPOLEypbl OLICHUBAHUS 3HAHUM, YMEHUM,
HaBBIKOB U (WJIM) OTIBITA JEATEILHOCTH, XapaKTePU3YIOITUX CHOPMUPOBAHHOCTH
Y 81 (SN2 010170 G

4.1. OueHoYHbIE CpelCTBa IJsi MPOBENEHHUS TEKYIIEr0 KOHTPOJS YCIIEeBAEMOCTH B
IPOLECCE MPAKTUUECKOM MOJTOTOBKH - ..eententteneenteteeteeneenae et eteeinianeeneens

4.1.1. Omnpoc Ha JTa00OPATOPHOM ZAHITH . ... uueneenteneneanteneeneaneaneaneannenns
4.1.2. OrueHrBaHUE OTYETA MO JTAOOPATOPHOM PAOOTE. . .'veetenreirieniiieaneennnnn,
ARG T W<t 710100 | 1 (T

4.2. Tlpouemypsl ¥ OIICHOYHBIC CPEACTBA IS TPOBEIACHUS IPOMEKYTOUHOM
ATTECTALIMM . . .o ueeeitt et et e ettt e e et et e et et e e e et e et e et e e e eaeeeneens

A2, DKBAMEH. ..ottt

15

16

17

18

18

18
18
22
26

27
27



1. KomnereHIIMH M MX HHANKATOPBI, (hopMHUpPyeMble B IIPoLecce 0CBOCHHUS TMCIUIITHHbI

VYK-1 Cnoco0GeH OCymecTBIATh MOUCK, KPUTHYECKUM aHAIW3 M CHHTE3 HH(POpPMAIUH,

IMPUMCHATH CHCTEMHBIHN noaxoa ajid pCuCHu MOCTABJICHHBIX 3a4a4

®opmupyembie 3YH HaumenoBanue
OILICHOYHBIX CPENCTB
Kon n -
HaNMECHOBAaHUE = g
MHJMKaTOpa § % é Er
JNOCTHKCHHS 3HAHUS YMEHHUS HAaBBIKH 2 [;d %‘ §
KOMIICTCHIINHT i £ s £
< 8_ <
=
NAa-1. YK-1 Oobyuaromuiics OO6yuaromuiics Ob6yuaromuiics Omnpoc Ha Ok3aMeH
OcymecTBisier JIOJDKEH 3HATh JIOJDKEH YMETh JIOJDKEH BIAJIETh 1ab0paTopHOM
TIOUCK, KPUTHYECKUH | OCHOBHBIC OOBSICHUTD HaBBIKAMHU 3aHITUH
aHaJIM3 U CUHTE3 (y3nUecKye SBICHNS, | OCHOBHBIC UCTIONIb30BaHMS OTuer 1o
uHdopmamy, 3aKOHBI ¥ TPAHUIIBI MX | HaOJII0AaeMble OCHOBHBIX nabopaTopHOi
MPUMEHSET MIPUMEHUMOCTH; NPUPOJHBIE U obedusnyeckux | pabore
CHCTEMHBIH MTOIXON OCHOBHBIE TEXHOTCHHBIE 3aKOHOB H TectupoBanue
JUTSL peTLICHNS ¢bm3naeckue SIBIICHUSI U MPUHIUIIOB JUTS
MOCTABJICHHBIX 33/1a4 | BEJIMYUHBI U 3¢ deKTsI ¢ PELICHHUS THITOBBIX
¢dm3naeckue MO3UINN 3a1aq
KOHCTaHTBI, HX (yHIaMEeHTaNbHBIX | MPOodeCcCHOHATHLHON
OIIpe/ieIIeHNs, (usmIecKuX JIeSITEIbHOCTH;
(U3MYECCKUI CMBICI, B3aUMO/ICUCTBUI; HaBBIKAMU
CTOCOOBI M €IMHUIIBI | YKa3aTbh, KaKue MPUMEHEHHUS
UX U3MEPEHHS; 3aKOHBI OCHOBHBIX METOJIOB
(dyHIaMeHTaNbHbIE OIHCHIBAIOT ¢bu3uko-
(¥3HUYECKHe OBITHI M | JTAHHOE SIBJICHUE MaTeMaTH4ecKoro
UX POJIb B Pa3BUTHHU i 3¢ dexT; aHaym3a st
HayKyl; Ha3Ha4e€HWE U | MCTOJIKOBBIBATh pELICHUsI THITOBBIX
TIPUHIMIBI IEHCTBUS | CMBICI 3a1aq
BayKHEHIIHX (usmuecKux npodeccroHaIbHON
(dr3nIecKuX BEJIMYUH U JIeSITEIIbHOCTH;
mpubopoB (b1.0.15 — | nonsTHIf; paboTaTh | HaBBIKAMHU
3.1) ¢ mpudopamu u MIpaBWIbHOMN
obopynoBaHreM JKCIUTyaTaIuu
(usrueckoit OCHOBHBIX
naboparopum, prOOpPOB U
HCIOJIb30BaTh obopynoBaHus
METO/IbI buznyeckoi
a/IeKBaTHOTO nabopaTopum;
(huzngeckoro 00paboTku 1
MOZEINPOBAHUS MHTEPIPETHPOBAHU
JUISL peILIeHUST s Pe3yNbTaToB
THUITOBBIX 3a/1a4 9KCIIEpUMEHTA
npodeccuonansuo | (61.0.15-H.1)
I 1eSTeIbHOCTH
(51.0.15-V.1)

16




2. [TokazaTre/i, KpUTEPUH M LIKAJIA OLEHMBAHUS HHAUKATOPOB 10CTH:KEeHUsI C(DOPMUPOBAHHOCTH KOMIIETEHIIUMH

NJ-1. YK-1 OcymecTBiseT NOUCK, KpUTHUECKUI aHaJIN3 U CUHTE3 HH(OpMALUY, TPUMEHSAET CUCTEMHBIHN MOIXO0 IS PELICHUs TOCTABICHHBIX

3agad
[Noxazarenn Kpurepun u mkana oreHUBaHUS pPe3yIbTaTOB 00yUCHHS IO AUCITUILIINHE
OLICHUBAHUSA Henocrarounslii ypoBeHb JlocTaTouHbI ypOBEHb Cpennuii ypoBeHb Bricokuii ypoBeHb
(Popmupyemsic 3YH)
b1.0.15-3.1 OOyuatomuiics He 3HaeT ocHOBHbIe | OOyuaromuiics cnabo 3HaeT OOyu4aromuiicst 3HaeT OOyuatomuiics 3HaeT GpU3nIecKuit
(usnuecKue SIBICHUH U 3aKOHBI, OCHOBHBIE (pU3NYECKUE SIBICHUS, (U3MYECKUH CMBICI M €INHHLIBI CMBICJT ¥ €IIMHUIBI U3MCPECHHS
BEJIMYMHBI U KOHCTAHTHI, 3aKOHBI, BEJIMYHUHBI, UX HU3MEPEHUS OCHOBHBIX OCHOBHBIX (DU3NUECKUX BEJIMYHH,
Ha3HaueHMs1 PU3NIECKUX NPUOOPOB | ompeaeneHus U Gu3ndecKuii (U3MYECKHUX BEINYMH, SBICHHUS, SIBJICHUS, 3aKOHbBI, HA3HAUCHHE
CMBICII, Ha3HaYCHUE (PU3MICCKUX 3aKOHBI, Ha3HAYCHUE PI3UUECKAX | (PU3NIECKHUX MPUOOPOB ¢ TpeOyeMoit
pubOpoB MprOOPOB, C HE3HAYUTECITHHBIMHU CTETICHBIO TIOJTHOTHI U TOYHOCTH
ommnOKaMH B OTACITHHBIMH
npoOeaMu
b1.0.15-V.1 OOyJaromuiicss He yMeeT yKa3arb, OO6yuJaromuiics cirabo ymeer OO0yJaromuiicss yMeeT yKas3arhb, OOyJaromuiicss yMeeT CaMOCTOSITEIHLHO
KaKye 3aKOHBI OMMUCHIBAIOT JAHHOE | YKa3aTh, KaKME 3aKOHBI OMHICHIBAIOT | KaKWe 3aKOHBI OITUCHIBAIOT yKa3aTh, KAKUE 3aKOHBI OTIMCHIBAIOT
SIBIICHUE WITH 3P PEKT, JIAHHOE SIBJICHUE WU 3P PEKT, JTAHHOE SIBJICHUE MU 3P PEKT, JaHHOE SBJICHUE WU 3 (DeKT,
WCTOJIKOBBIBATh CMBICT (PU3NUECKUX | UCTOJIKOBBIBATH CMBIC (PU3UUECKUX | MCTOJNKOBBIBATH CMBICI HCTOJIKOBBIBATH CMBICI (PU3NUECKUX
BEJIMYMH U MOHSATHH, UCTIOJIb30BaTh | BEJIMYUH U MOHSATHH, UCIIONB30BaTh | (DM3MYECKHUX BENWYMH U TIOHATHH, | BEIWYUH U MOHATHH, HCIIOIB30BATh
(usnyeckure TpruoOOpPHI s pudops! 1 000PYAOBaHUS UCIIOJIB30BATh PUOOPEI U npuoopsl M 000pynOBaHHE PU3MYECKON
pElIeHUs] TUTIOBBIX 32134 (usnveckoii 1aboparopuu obopymoBaHue HU3NIESCKOI naboparopuu
podeCcCHOHATBFHON eATeIbHOCTH nabopaTtopu ¢
HE3HAYUTEIbHBIMH
3aTpYAHCHUSIMH
Bb1.0.15-H.1 OO0yuaromuiicst He BIIaIeeT Ooyuaromuiicst c1abo Brageer Oo6yuaromuiicst BnameeT HaBbIkaMu | OOydaronuiicss CBOOOIHO BIIaieeT

HaBBIKAMH HCITOJIH30BAHUS
OCHOBHBIX 00IIe(QH3MIECKUX
3aKOHOB W TIPUHIIUIIOB H
MPUMEHEHUST OCHOBHBIX METOJIOB
(hM3MKO-MaTEeMaTHUECKOTO aHATIH3a
JJIA pEIICHU TUTIOBBIX 3a/ia4
npodeccHoHaNBHOMN NeATeTbHOCTH

HABBIKAMH HCIIOJIb30BAHHSI
OCHOBHBIX 00mIe(pr3mIecKux
3aKOHOB M MPUHIIUIIOB,
MIPUMEHEHHUsSI OCHOBHBIX METOJIOB
(hU3MKO-MaTEeMaTHUECKOTO aHAIN3a
JUIA pEIICHU TUTIOBBIX 3aJ1a4
npodeccruoHanbHON AESITETLHOCTH

HCIIOIb30BaHUSI OCHOBHBIX
o0mrepr3nIecKux 3aKOHOB U
MPUHIIAIIOB, METOJAMHU (PHU3HUKO-
MaTeMaTH4YeCKOro aHaIu3a st
PEIICHHSI TUIIOBBIX 3a/1a4
npo(eCCHOHAIBHOM EATSILHOCTH
C HEOOIBIINMH 3aTPyIHCHISIMA

HAaBBIKU UCIIOJIL30BAHUSA OCHOBHBIX
o0rmrer3ndecKux 3aKOHOB U
MPUHIIATIOB B BKHEHIITHX
MPAKTHYECKHUX MPUIOKEHHSIX;
MPUMEHEHHUST OCHOBHBIX METO/IOB
(bU3HUKO-MATEMATHUECKOTO [Tl PIICHHUS
THIOBBIX 33/1a4 IPO(eCCHOHATBHOM
JIEATEILHOCTH
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3. TunoBbIe KOHTPOJILHBIE 32/IaHUS U (WJIM) HHbIE MAaTePHAIbl, HEOOXOAUMBbIE IJI5l OLEHKHU
3HAHUI, YMEHU i, HABBIKOB U (MJIN) ONBITA 1eATEJIbHOCTH, XaPaKTEePU3Y0IIUX
¢()OpMHUPOBAHHOCTH KOMIIETEHIIUI B Npolecce 0CBOCHUS TUCIHHUILINHBI

TunoBble KOHTPOJIbHBIC 3a/IaHUS U MaTEePHaJIbl, HEOOXOAUMBIE JI OLIEHKU 3HAHUI, yMEHUN
Y HaBBIKOB, CO/IEPIKATCS B yUEOHO-METOAMYECKIX Pa3padOTKax, MPUBEIACHHBIX HIKE:

1. ®uzuka [DIEKTPOHHBIM pecypc]: METOAMYECKHE YKa3aHHS K JJaOOpaTOPHBIM 3aHATHUSIM
JUIsE  OOydaroluXcs MO0 HampaBlieHWI0 ToArotoBku: 36.03.02 300TexHHs, HAMpPaBICHHOCTH
TexHonOruss MPOU3BOACTBA MPOAYKTOB >KMBOTHOBOACTBA M MTHUIEBOJCTBA, YPOBEHb BHICIIETO
obOpaszoBanms OakanaBpuar, popma obyuenus — ounas / Cocrt. C.B. llamuna, H.P. Illranesa. -
Tpowurk: OsxHO-Ypanbckuii T'AY, 2023. — 92 c. Pexxum JOCTYyTIa:
https://edu.sursau.ru/course/view.php?id=9338.

2. ©Ousnka [DJIEKTPOHHBIA pecypc]|: METOAMYECKUE YKa3zaHHUsS K JJAOOPAaTOPHBIM 3aHATHUSM
Ui oOydaromuxcsi 10 HampaBleHUIO ToArotoBku: 36.03.02 300TexHUs, HaNPaBICHHOCTh
TexHoyIOrusi MPOU3BOACTBA MPOIYKTOB >KMUBOTHOBOJICTBA U MNTHUIEBOJICTBA, YPOBEHb BBICIIETO
oOpa3oBanus OakanaBpuar, opma obyuenuss — 3aounas / Coct. C.B. llamuna, H.P. [lltanesa. -
Tpounk: FOxHO- Ypanbckuii TAY, 2023. — 26 C. Pexum JocTyma:
https://edu.sursau.ru/course/view.php?id=9338.

3. Ilamuna, C. B. ®usuka [DneKTpOHHBIA pecypc]: METOIMYECKHE PEKOMEHAAMU IO
OpraHHU3allil CaMOCTOSITENIBHONH paboThl AN OOYyYaroIIMXCsl IO HANpaBICHUIO TMOATOTOBKHU:
36.03.02 3o00TexHus, HaIPaBIEHHOCTh TE€XHOJIOIHs MPOU3BOACTBA MPOAYKTOB KHUBOTHOBOJCTBA U
nTuleBoAcTa, Gopma obyuenuss — ouynas / C. B. [llamuna. - Tpounk: FOxHo-Ypansckuii ['AY,
2023. - 44 c. Pexxum noctyna: https://edu.sursau.ru/course/view.php?id=9338.

4. [amuna, C. B. ®usuka [DneKTpOHHBIA pecypc]: METOAUYECKHE PEKOMEHJALUU IO
OpraHM3aIMN CaMOCTOSITEIIBHOH pabOThl I OOYYArOIIUXCSl 10 HANpPaBICHUIO TTOATOTOBKH:
36.03.02 3o00TexHHUsI, HAIPABICHHOCTh T€XHOJIOTUsI MPOU3BOJACTBA MPOAYKTOB KUBOTHOBOACTBA U
NTULEBOACTBA, Gpopma oOyuenust — 3aouHas / C. B. lllamuna. - Tpouuk: FOxno-Ypansckuii ['AY,
2023. - 46 c. Pexxum mocryna: https://edu.sursau.ru/course/view.php?id=9338.

4. MeToanueckue MaTepuaJibl, ONpee/siioliue Mpoue1ypbl OLeHNBAHUS 3HAHUI, YMEHU,
HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XaPaKTePU3yHIIUX C(POPMHUPOBAHHOCTH
KOMIIETEeHI Nl

B nmanHOM pasnenie METOAMYECKHE MaTepHaibl, ONPEACISIONINE MPOUETYpPbl OLICHUBAHUS
3HaHWM, YMEHUI, HaBBIKOB M (WMJIM) OMbITA ACITEIBHOCTH MO TUCIHUILINHE «DU3HKay, TPUBEICHBI
HpI/IMCHI/ITeJ'II)HO K 1<a>1<z[0My nu3 I/ICHOJ'II)?;yeMI)IX BHUJIOB TeKymero KOHTpOJ'IfI yCHeBaeMOCTI/I "
MPOMEKYTOUHOM aTTeCcTallii O0YJYarOIIUXCS.

4.1. OueHo4YHbIE CPeACTBA IS MPOBeIeHUs TEKYLero KOHTPOJIS YCIeBaeMOCTH
B Mpolecce NPaKTHYECKOI MOAr0TOBKH
4.1.1. Onpoc Ha 1a00PaTOPHOM 3aHATUHH
Onpoc Ha 1a0OpaTOpHOM 3aHSATHH HCIOJB3YETCS [UIS OICHKH KadecTBA OCBOCHHSI
o0y4JarolmMcs OCHOBHOHM mpodeccnoHaabHON 00pa3oBaTelbHOM NporpaMmbl MO  OTIACIBHBIM
BOMIPOCAM W/WJIM T€MaM AMCUUIUIMHBL. TeMbl W IUIaHbl 3aHATHH (CM. MeTonpa3paboTku «Dusnka
[D7eKTpOHHBINA pecypc]: METOIMYECKHE YKa3aHUs K JaOOpaTOpHBIM 3aHATUAM Ul 00y4aromuxcs
10 HANpaBJIeHUIO MoAroToBkH: 36.03.02 300TexHUS, HANPABIECHHOCTh TE€XHOJIOTHS MPOU3BOACTBA
IPOJIYKTOB KMBOTHOBOJCTBA M MTHUIEBOACTBA, YPOBEHb BBHICIIET0 0OOpa3oBaHMs OakajaBpHar,
dbopma o0yuenust — ounasi / Coct. C.B. llamuna, H.P. llltanesa. - Tpoutik: FOxuo-Ypanbckuii ['AY,
2023. — 92 c. Pexum gocryma: https://edu.sursau.ru/course/view.php?id=9338) 3apanee
coobmarorcst  oOywarommmcsi.  OTBET  OLEHWBAETCS  OLEHKOW  «OTIIHYHO»,  «XOPOIIOY,
«yHAOBJIETBOPUTEIIEHOY MU «HEYIOBIECTBOPUTEIBHO.
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1. KaxoBa ¢m3nueckas mHpupoAa BHYTPEHHETO TPEHWS B JKUIKOCTAX? B dem
MPOSIBIISICT ceOsl BHYTPCHHEE TpeHUe?

2. Yemy paBHa cuna BHyTpeHHero TpeHusi? Hamummmre u oObsicuute Qopmyry
3akoHa HbroTOHA 1151 BHYTPEHHETO TPEHUSL.

3. Yro Takoe rpagueHT (u3MYeckoil BeIMUMHBI? [pajMEeHTHl KaKMX BEIMYHH
BCTpEYAIOTCsl B IaHHO padboTe?

Ne OrneHoYHBIE CPENCTBA Kon n naumeHnoBanue
TunoBele KOHTPOJBHBIC 3aJaHUS W (WJIM) MHBIE MaTepHasibl, HCOOXOAMMBIE UIS | WHAMKATOPA KOMIIECTEHIIMU
OLCHKM 3HaHMH, yMEHMH, HaBBIKOB M (WJIM) ONbBITa  JAEATEIbHOCTH,

XapaKTepu3yIoIuX Cc(HOpMUPOBAaHHOCTh KOMIIETEHLMH B IPOLECCEe OCBOCHHMS
JUICLUILTHHBI
1 Tema 1 «Dusnueckue BeIUUUHBI U UX U3MEPEHUE) na-1. yK-1
1. Yro Ha3pBatoT ¢usnueckord BemmunHoW? [lpuBenute mnpumepsl ¢dumsnyeckux | OcymiecTBisieT MIOUCK,
BEJINYHH. KPUTHYECKMH aHalu3 |
2. Yto Ha3bIBalOT eAMHULECH (u3udeckoi BenmuuHb? [IprBeauTe npuMepsl OCHOBHBIX | CHHTE3 nHpopmauu,
Y TIPOM3BOJHBIX €IMHHUI] (PU3MIECKNX BEIMIHH. NPUMEHSET  CHCTEMHBIN
3. Yo MOHMMAIOT IO M3MEPEHHEM (PU3MYECKOI BEITNIHHBI? MOAXON  JJi1  pELleHUus
4. Kakue BuzpI m3MepeHnii Pr3UIeCKUX BEMYIH N3BECTHBI? IIOCTABJICHHBIX 3a71a4
5. Uro Ha3BIBAIOT HEMOCPENCTBEHHBIM I3MepeHweM? IlpuBemure  mprMeps
HETOCPEICTBEHHBIX N3MEPEHHUH.
6. Uro Ha3BIBAIOT KOCBEHHO W3MEpEHHOH BenuuuHOW? [IpuBeaute mnpuMeps
KOCBEHHBIX HU3MEPEHHUH.
7. ITosicHUTE aJlTOPUTM BBINOJIHEHHS KOCBEHHOTO H3MEPECHUSI.
8. Uto Ha3bIBatOT rpaduxomM?
9. Uto Ha3bIBalOT rpadMuecKoi HHTEPIOJISIHEH?
2 Tema 2 «[IpoBepka 3akoHa COXpaHEHUS] IMITYJIbCA»
1. Uro Ha3bpIBaeTCs UMIYJIbCOM Tena? B KakuxX eIMHHUIIAX HU3MEpPAETCS HMITYJIbC
Tena?
2. IlpuBennTe onpeneIeHNe N30INPOBAHHOMN CHCTEMBL.
3. IlpuBennte GOpMYIMHUPOBKY U (OPMYITy 3aKOHA COXPAHEHUS HMITYIIbCA.
4. Hamummre u oObsicHUTE (OpMYITY s ompeneiceHus kKodddummeHnta TpeHus
CKOJIB)KCHUSI.
5. Kak ompenensioT CKOPOCTh W HMITYJILC TI€PBOTO Tela B MOMEHT €ro
CTOJIKHOBEHHS C TenoM Ne2?
6. Kak ompenensiroT CKOpOCTH M UMITYABCHI TEJ MOCJIE UX B3aUMOJICHCTBUS?

3 Tema 3 «/3y4eHue 0CHOBHOTO 3aKOHA JMHAMHKH BPAILCHUS)
1. Kakoe nBrmKeHHE TeNna Ha3bIBaeTCs BpallaTeIbHbIM?
2. Uto Ha3bIBaeTCs YIIOBHIM IepemenieHneM? 3anuIInTe U OOBSICHUTE PacdeTHYIO
tdhopmyny. Kakumu eiMHUIIAMH U3MEPSIOT 3Ty BEIUYHUHY?
3. Uro Ha3bIBaeTCs YITIOBOW CKOPOCTHIO? 3amuIuTe W OOBSICHHUTE PACUCTHYIO
¢opmyry. KakuMu earHIIAMY U3MEPSIOT 3TY BEITHIHHY?
4. Uro Ha3pIBaeTCsl YIJIOBBIM yCKOpeHHeM? 3aluIunTe W OOBSCHUTE PACUETHYIO
¢dopmyry. KakumMu earHIIAME U3MEPSTIOT 3TY BEIHIHHY?
5. 3ammmmre W 0OBsACHUTE (OPMYNBI CBSI3M MEXIY JHHEHHBIM M YIVIOBBIM
MepeMeIIeHUSAMY, JMHEHHOW M YIVIOBOW CKOPOCTSIMH, JHHEHHBIM U YIJIOBBIM
YCKOPEHHUSIMH TOYEK BPAIaroIIerocs Tena.
6. aiite ompezeseHus, HATUIIUTE U O00bSICHUTE (OPMYIIBI: a) MOMEHTa CHJIbI; O)
MOMEHTAa HMHEpUUH MaTepHalbHOM TOYKH; B) MOMEHTAa HWHEPLUHH BPAIIAIOUIETOCs
Tena. B kakux equHUIAX U3MEPSIOT 3TH BEJTMUNHBI?
7. Tlpuseaute (GopMynupoBKy u (HOpMYITy OCHOBHOTO 3aKOHA BpAIIATEILHOIO
JIBHDKCHHUSL.

4 Tema 4 «VccnenoBanne KonebaTeN-HOTO IBUKEHUS, N3MEPEHUE YCKOPEHHS

CBOOOJTHOTO NaJCHUS TPH TIOMOIIY MasiTHUKA»

1. Yto Ha3bIBAIOT KOJEOATEIBHBIM JBIKCHIEM ?
2. Uro Ha3bplBalOT TapMOHMYECKUM ociuiuisitopoM? IlpuBeante mnpumeps!
TapMOHUYECKOTO OCLIUIIATOPA.
3. Uro Ha3bIBAIOT (PU3NIECKUM MASTHUKOM?
4. Yro Ha3BIBAIOT NPYKUHHBIM MasTHUKOM?
5. YTo Ha3BIBAIOT MAaTEMATHIECKUM MAsSTHUKOM?
6. 3anuImuTe U pa3bAICHUTE YPABHEHUS TAPMOHHYECKOTO KOJIEOAHMUS.
7. NaiiTe onpeneneHus CMELIEHU, aMIUTUTY/Ibl, TEPHOJIa, YaCTOThl M LIUKINUYECKON
4acTOTHI KOJICOaHHH.

5 Tema 5 «MccnenoBanue TeUSHMS BI3KOM JKUIKOCTHY
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4. Jlaiire ompenencane Kodp@uiMeHTa BA3KOCTH JKUAKOCTH. Kakoil eauHUICH
usMmepsiercst kodpdunueHt Bszkoctd B CU? UTo M Kak BIHMSCT HAa BEIHYUHY
KO3 PHIHEHTA BIZKOCTH?

5. Chopmymupyiite 3akoH [lyaseiins; Hammmmre U OObCHUTE (OPMYITy 3aKOHA
Ilyazeins.

Tema 6 «ccnemoBanue CBOMCTB MOBEPXHOCTHOIO CIIOS YKUKOCTH, U3MEPEHHE
k03 uUIHeHTa TOBEPXHOCTHOTO HATSXKECHUS JKUIKOCTH)

1. Uto Ha3bIBacTCsS MOBEPXHOCTHBIM HaTsDKeHHeM? Packpoiite dusnveckuil cMbIct
ITOTO SIBIICHHUSI C TIO3UIIUN MOJICKYISIPHO-KHHETHIECKOI TEOPHH.
2.Yto Takoe criia IOBEPXHOCTHOTO HATSKECHUS ?
3. Uro Ha3piBaeTcs KOA(DOUIMEHTOM IOBEPXHOCTHOTO HATSHKCHHS KUIKOCTH?
Hanuiure onpezaensioniee ypaBHeHne ko3(pOUINCHTa TOBEPXHOCTHOTO HATSDKCHHS
JKUIKOCTU. B Kakux eJIMHUNAX U3MEPSIeTCs 3Ta BETMIUHA?
4.Yro Takoe kamwuip? Packpoiite pu3ndaeckuii CMBICI SIBJICHUS KAUJUIIPHOCTH.
5. Hamumute u 00bscHUTE (HOPMYNBL: a) HM30BITOYHOTO JABICHUS HCKPHBICHHOW
MOBEPXHOCTH JKUAKOCTH, 0) THIPOCTATHYCCKOTO JABICHUS KHUIKOCTH, B) Pa3HOCTHU
YPOBHEH KHJKOCTEH B KAIMJUIAPE U B COOOINAIOIIAMCS C HUM IIHPOKOM COCYJIE.
6. Hamumure U 00bsiCHUTE (POPMYITY, IO KOTOPOIl B JaHHOW pabOTe U3MEpSCTCS
K09 DUIMEHT MOBEPXHOCTHOTO HATSYKCHUSL.

Tema 7 «13y4yenue 3akoHa ['yka. ViamepeHnue Moayins ypyrocTu»
1. Yro Ha3wIBaeTcA aedopmarueii?
2. HazoBute THIIBI ¥ BUABI Teopmanuii, paCKporTe UX CMBICT?
3. Chopmynupyiite 3akon ['yka. Hanmmumre u pasbsicauTe Gopmynny 3akona I'yka.
4. Yro Takoe cTpera mporuda’? 3ammimTe 1 pazbsicHUTE POPMYITY CTPEIBI Iporuda.
5. 3ammnmre U pasbsicHUTE (OPMYIy 3aKkoHa [yka B NpuUMEHEHHH K aedopMariiu
n3ru0da OTHOPOIHOTO CTEPIKHS MPSMOYTOJIBHOTO CEUCHNS.
6. UYrto wHaspBaeTcsa nedopmanmeii? HaszoBure THOBI WM BHIBI AehopMarui,
packpoifre ux cMbICI?
7. Packpoiite (pr3nuecKkuii CMBICII MOYIISl YIIPYrOCTH. B Kakux eauHMIaX u3MepsieTcs
MOYNb YIPYrocTu?
8. 3aBucHT NI BeNMYMHA MOJYIS YIPYTOCTH OT pa3MepoB JeOpMHUpPYEMOro Terna,
HPHUIOKEHHBIX HATPY30K, BEILIECTBA, M3 KOTOPOTO M3IOTOBIEHO TENo?

Tema 8 «Dnexrpuueckue nenu. M3mMepenne Gu3NUeCKUX BETHINH
AIIEKTPOU3MEPUTEIHHBIME ITPHOOPAMI»
1. YTo Ha3bIBAIOT MEKTPUUECKON LeTIbI0? UTO BXOIUT B 3IEKTPUUYECKYIO LIETh?
2. YTO Ha3bIBAIOT CXEMOM 3IEKTPUUYECKOH Lenu?
3. Kakwe mpaBmiia HeOOXOIMMO COOMIONATh MPU COOPKE AEKTPUIECKO 1ermu?
4. Yto Ha3BIBAaIOT KJIACCOM TOYHOCTH Tpubopa? Kak 0003HaueH Kilacc TOYHOCTH Ha
npubope? I1o kakoit hopMysie OMPEAENISIOT KITacC TOYHOCTH?

Tema 9 «McceqoBaHie MAarHUTHOTO ITOJIS TIOCTOSSHHOIO MarHUuTa
1. Uto Takoe MaruutHoOe noje? KakoBo ero riaBHOe CBOMCTBO?
2. JlaiiTe onpeseneHye cuiibl Ammepa.
3. Uro Ha3biBaeTcs WHAyKIMEW MarHutHoro mnonsa? IlpuBeaure ompenensioliee
YpaBHEHHE WHIYKIMM MarHUTHOTO TOJNS W OOBSICHUTE €ro. B Kakux emuHMIax
M3MEpSETCS MHITYKINS MarHUTHOTO T0J1s1? OOBSICHUTE (DU3NIECKUI CMBICI €IUHUIIBL.
4. Coopmynupyiite mpaBuiao JieBod pyku. Hayuurech NpuUMeEHATH IpaBWwiIoO Ia
MPAKTUKE.

10

Tema 10 «MccenoBanue 3MeKTPOIPOBOIHOCTH YKUBOH TKAHI
1. Chopmynupyiite 3akon Oma sl y9acTka Iend (MEeTauTHIeCKUX IPOBOTHUKOB 1
JNIEKTPOIIUTOB).
2. Yro Takoe SIIEKTPUYECKOE CONpOTHUBIEHUE NpoBoaHUKa? Kakol eaunHuien
n3MepsieTcs conpoTtuBienne? Hamwmmrte u pazbsicHUTE (OPMYITy, BBIPAKAIOUTYIO
3aBUCHUMOCTD COTIPOTHBIIEHUS TIPOBOHUKA OT €T0 pa3MEpOB U MaTepHaa.
3. Uro Takoe ymenbHOE COMPOTHBIECHUE MPOBOJHUKA; KAKOW SIUHUIICH, U3MEPSIOT
YIENBbHOE CONPOTUBICHHE?
4. OObsicHUTE TPHUPOAY DJICKTPONMPOBOTHOCTH JKMBBIX TKaHed. B dem coctouT
CYIITHOCTH SIBJICHHS TIOJSIPU3AINY TKAaHH MPHU MPOXOKICHUH TOKa B Hew? UTo Takoe
KpHUBasi NOJSIpU3ALMU TKaHU?

11

Tema 11 «VccnenoBanue nepeMEeHHOTO U BHINPSIMIIEHHOTO TOKa MPY TOMOIIN
ocumutorpaga
1. JlaiiTe omnpeneneHre nepeMeHHOro ToKa.
2. Kaxoii TOK Ha3bIBaeTCS BBIIPSIMICHHBIM?
3. Kak u3 mepeMeHHOro Moiy4yaroT OJHONOIYNEPUOIHO WIH JBYXHOIYHEPHOTHO
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BBITIPSIMIICHHBIE TOKU?
4. OOBSCHUTE, YEM M KaK «CIJIAKUBAIOTY MYITLCALIUH BBIIPSMICHHOTO TOKA?
5. TlepeunicnuTe, U3 KAKHUX Y3JI0B COCTOUT 3JICKTPOHHBIN ociipyuiorpad?

12

Tema 12 «3mepenne pa3mMepoB MasbIX 00BEKTOB ITPY IIOMOIIM MHUKPOCKOIIA.
W3mepenue npezena paspeleHns ONTHIECKOTro mprudopay

1. OObsacHHUTE, YTO Ha3bIBAeTCs JIMH30W, TIIABHOW ONTHYECKOH OCHIO JIMH3BI,
ONTHYECKUM LIEHTPOM JIMH3bI, ()OKYCOM U (DOKYCHBIM PacCTOSIHUEM; Y€MY PaBHO
JUHENHOEe yBEeIUYEHUE JIUH3BI?
2. HauepTute (110 TaMATH) X0/ JIy9ei B MEKPOCKOIIC U TIOSICHUTE PUCYHOK.
3. OOBSICHUTE MPHUHIIUT paOOTHI MHKPOCKOTIA.
4. HazoBuTe OCHOBHBIE Y37IBI M MEXaHU3MBI MHKPOCKONIa H OOBICHUTE WX
Ha3HaYCHUE.
5. Hanmmmmre n 00bsicHUTE (OPMYIIBI, AAIONINE BOZMOXXHOCTh HAWTH YBETHUCHHE
OKyJIsIpa, yBeJIMUeHHE OOBbEKTUBA U YBEIMYCHUE MUKPOCKOIIA.
6. OOwsicHuTe mnpuHIMI pabOTHl MHUKpocKona. Ha3oBHTe OCHOBHBIE Y3JIBI U
MEXaHU3Mbl MUKPOCKOIIA M OOBSICHUTE X Ha3HaYCHHE.
7. Ilouemy B ONTHYECKHH MHKPOCKON HEBO3MOXXHO paccMarpuBaTh CKOJb YTOIHO
MeJKH 00beKThI? UTO Ha3hIBAIOT Audpakiueii?
8. OObscHHTE, YTO Ha3bIBaeTCsS pa3pelauell CIOCOOHOCTBIO ONTHYECKOTO
npudopa. YUem o0yciioBieHa pa3peniaromas crmocoOHOCTh?
9. HaiiTe ompenencHUe Tpenena pa3peleHusi ONTUISCKOT0 MpruOopa, HAMUIINTE H
pa3psicHUTEe (OPMYIBL, MAIONINE 3HAUYCHUS TMIpefeNia paspemeHus OoObeKTHBa
MHKPOCKOTIA IPH MPSIMOM 1 HAKJIOHHOM OCBEIICHUH 00BEKTa MUKPOCKOIIUPOBAHMSL.
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Tema 14 «MccnenoBanne pOTOMETPHUUECKUX BETUIHH pabOvIero MecTa»
1. [laiiTe ompenesneHHs TOTOKY H3JIydCHHUsS, CBETOBOMY IIOTOKY, CHJIC CBETa,
ocsemeHHoCcTH. Hanmmure ux onpenemnsroniie popmynsl. HazoBure nx equHUIEL.
2. OO0ocHyiiTe HEOOXOAMMOCTb KOHTPOJISL ~ OCBEIIEHHOCTH  OBITOBBIX U
MMPOU3BOACTBEHHBIX HOMCHICHI/Iﬁ.
3. Pacckaxute 00 YCTPOMCTBE JIIOKCMETpa.

14

Tema 14 «ccnenoBaHue BOJHOBBIX CBOIMCTB CBETa, H3MEPEHUE AJTMHBI CBETOBOM
BOJIHBI TIPH [TOMOIIN TU(PPAKIIMOHHON PEIIETKI)

1. OOwsicHMTE, KaKoil Iuama3oH AJIMH AJIEKTPOMAarHUTHBIX BOJH COOTBETCTBYET
BUANMOMY cBeTy? Kak cBeTOBBIC BOJHBI PAa3MTUYHOW IJTHHBI BOCIIPHHUMAIOTCS
HAIITUM OPTaHOM 3pCHHS?
2. Natite ompenenenue wuHTepdepeHnnu. OOBICHUTE YCIOBUS BO3HHUKHOBEHHS
HHTEpEPEHIINN.
3. Yto HazpIBaeTcs pa3HOCTHIO Xoxa BOJH? OOBSICHUTE YCIOBHS BO3HUKHOBEHHS
HHTEp(PEePEHIIMOHHBIX MAKCHMYMOB, MUHIMYMOB.
4. Jlavite ompenmeneHue audpakiuu. B yem nposeiasiercs, mudpaknus? Korma
HaOuonaercst Judpakius CBETOBBIX BOJIH?
5. OObsicHuTe siBJIeHUE Tudpakiuu cBerta OT ABYX Iieliei, BbiBenuTe (HOopMyiy,
OIIPEACIAIONIYIO YCIOBHE BO3HUKHOBEHHUS TU(PPAKIIMOHHBIX MAKCUMYMOB.
6. OObsicHHTE YCTPOWCTBO MU(PPAKIUOHHOW pemieTkr. YTO Ha3bIBacTCs
MNOCTOSIHHOW TUPPAKIIMOHHON peleTKu?

15

Tema 15 «M3ydenue nmoaspuMeTpa, I3MEPEHNE KOHIIEHTPAIIUH PACTBOPOB
ONTUYECKH aKTUBHBIX BEILIECTB

1. CBeTOBBIE BOJIHBI — 3TO BOJIHBI IONEPEUHBIE WU MPOAOJIBHBIE?
2. PacckaxuTe 0 «CTPYKType» OSNeKTpOMarHUTHOM BomHbel. Kak onpenenuts
HalpapJIeHHE PacpOCTPaHEHUs! HJIEKTPOMArHUTHBIX KoeOaHuii?
3. Kakoii cBeT Ha3bIBa€TCs €CTECTBEHHBIM WM HETIOISPU30BaHHBIM?
4. J[laiitre ompeneneHue MOISPU30BAHHOTO cBeTa. Kak MOXHO MHOIy4HTh
MOJSIPU30BAHHBIN CBET?
5. Uro Takoe moispuszarop u anamuzatop? Hamumurte n oOwbsicHuUTE (hopmMymy
3akoHa Maimoca.
6. [aiite ompeneneHWe ONTHYECKH AKTUBHOTO BEIIECTBA, MPHUBEINTE IPUMEPHI
ONTHYECKH aKTUBHBIX BEIIECTB.
7. OOBsicHUTE SIBIEHHE BPAICHUS TUIOCKOCTH KOJICOAHWH ITOJISIPU30BaHHOTO CBETa:
HaITUIINTE U O0BSICHUTE (QOpMYITY, ONPEEISIONIYI0 3aBUCUMOCTh YIJIa ITOBOPOTa
TUIOCKOCTH KOJICOAaHWH MOJISIPU30BAHHOIO CBETa OT KOHIEHTpAaLlUU pPacTBopa
ONTUYECKH aKTUBHOI'O BELIECTBA.
8. Uto moxa3biBaeT K03()(HUIMEHT, Ha3bIBaEMblil YIEIbHBIM BpamieHueM? 3aBUCHT
U 3HA4YE€HUE YJACNBHOIO BpalIeHUs OT AJIUHBI CBeTOBOH BoyHbBI? Hamumwure u
00bsicHATE (HOPMYITY U EAVHHUILY U3MEPEHUS YACTBHOTO BPAIICHNUSI.
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9. Uto moka3pIBaeT KOHIICHTpAIUs pacTBopa’?

16 Tema 16 «I'pagynpoBKa CIIEKTPOCKOIA M UCCIICAOBAHHUE CIIEKTPOB)»

1. OObsicHMTE MeXaHW3M H3Iy4eHHUs] CBETa aToMaMM BeliecTBa. Yemy paBHa
9HEprus n3inyyaemoro Gporona?

2. Hanummre n oObsicHUTE (OPMYITY, ONPEAEIAIOUIYI0 Y4acTOTy M3IyYeHHs IpH
Hepexofie aToMa C OTHOTO HEPreTH4eCcKOro ypoBHS Ha APYTOH.

3. OOBsiICHUTE MEXaHU3M BO30OYKAEHUs aTroMa, chopMmynupyiite 3akoH Kupxroga.

4. MaiiTe ompereneHHe TUCIIEPCUU CBeTa. B ueM mposBisercs IuUcHepcHs NpU
MPOXOXKICHUH CBETA YEPEe3 TPEXTPAHHYIO MPU3MY?

5. Maiite ompenencHue criekrpa. Kakue BUABI CICKTPOB pa3iHyaroT?

6. Kakme cmexTpel Ha3pIBalOTCA CIEKTpaMu HCIyckaHmsi? Urto sBisercs
M3JTydaTeNsIMH JIMHEHYAaTOro, CIUIONIHOTO M IOJIOCATOTO CIEKTPOB HCITYCKAaHUS?
OObsACcHUTE MEXaHN3M MTOIYYEHHS JINHEHYATOTO CIIEKTPa NCITYCKaHUsI BOIOPOA.

7. NaiiTe onpeneneHue U 00bICHUTE MEXaHU3M MOTYYEHUs CIIEKTPa MOMIOIIEHUS.
8. UTo Takoe cHeKTpaJIbHbIN aHaIu3?

Kpurepun ouenku (Tabn.) TOBOIATCS O CBENEHHUS OOy4YaroOIIMXCs B Hadaue 3aHSATHH.
Onenka 00bsIBIIsIETCS 00yUarOIEMycsl HEOCPEACTBEHHO MOCJIE YCTHOTIO OTBETA.

IkaJja Kputepuu ouennBanus

Oruenka 5 - 00yJaronuiics MOJHOCTHIO YCBOUJ YUCOHBII MaTepua;

(oTM4HO) - MIOKA3bIBAET 3HAHME OCHOBHBIX MOHSATUH TEMBI, TPAMOTHO MOJIL3YETCSI TEPMUHOIOTHEIH;
- TpOSBISET yMEHHWE aHAIU3UpOBaTh M 00001aTh WH(OPMALUIO, HABBIKH CBS3HOTO
onucanus HU3NICCKUX SIBICHUH U TPOIIECCOB;
- JEeMOHCTpUpPYeT YMEHHE Wu3Jararb MaTepuajl B  OINPEICICHHOW JIOTHYECKOM
MIOCIIeI0BATENILHOCTH;
- TMIOKAa3bIBaeT yMEHHE WIIIOCTPUPOBATh TEOPETHUSCKHE TOJOXKEHUS KOHKPETHBIMU
IpUMepaMu;
- ICMOHCTPHUPYET ChOPMUPOBAHHOCTh U YCTONYNBOCTD 3HAHHU, YMEHHIA U HABBIKOB,;
- MOryT OBITh JONYIICHBl OIHAa—/IBE HETOYHOCTH NPH OCBEIICHHH BTOPOCTEIICHHBIX
BOIIPOCOB

Ouenka 4 OTBET YIOBIETBOPSET B OCHOBHOM TPEOOBaHHSM Ha OLIEHKY «5», HO IIPH 3TOM UMEET MECTO

(xoporo) OIVIH U3 HEIOCTATKOB:
- B YCBOGHHH MaTepuaia IOMYIISCHbB HEOONbIINe MPoOebl, He UCKa3UBIIHE COICpPIKaHUE
OTBETA;
- B M3JIOXKEHUU MaTepHalia JONyIIEHbl HE3HAYUTEIbHbIE HETOUHOCTH

Ouenka 3 - HENOJHO FJTH HETMOCIIeIOBAaTEIFHO PACKPHITO COAEp KaHNe MaTepraia, HO TOKa3aHo odmiee

(YIOBIETBOPUTENHHO) | MOHMMAHHE BOIIPOCAa U NMPOAEMOHCTPUPOBAHBI YMEHHS, JOCTAaTOUHBIC UIS JalbHEHIIero

YCBOGHHSI MaTepHaa,
- UMEJIUCH 3aTPYIHEHUS WK JTOMYIIEHBI OIIMOKH B ONPENEICHUH MTOHSITUH, UCTIONb30BaHUN
TEpPMHHOJIOTUH, ONHCAaHMHM (UIUYECKUX SIBJICHUI W TNPOLECCOB, HCIPABICHHbIE MOCIe
HABOJAIINX BOIPOCOB;
- BBIIBJICHA HENOCTaTO4Has C(GOPMHUPOBAaHHOCTh 3HAHWHA, YMEHHA © HABBHIKOB,
00yJaroIIuiics He MOXKET IPUMEHHUTH TEOPHIO B HOBOW CUTYaIlUH

Onenka 2 - HE PacKpbITO OCHOBHOE COJIEp)KaHHe MaTepuara,

(HeYOBJIETBOPUTEIHHO)

- OOHapy:KeHO HE3HAHWE WM HEMOHMMaHWe OoIbllell wWin Haubojee BAXHOW YaCTH
Marepuara;

- JIOMYNIEHBI OMHMOKU B OMNpEAEICHUN NOHSITUMN, MPHU HUCIOJIL30BAHHUA TEPMHUHOJIOTHH, B
OITUCAHUM SIBJICHUI U MPOIECCOB, KOTOPBIE HE UCIPABJICHBI MOCIE HECKOJIBKUX HABOJSIIUX
BOIIPOCOB;

- HE C(t)OpMI/IpOBaHBI KOMIIETCHONH, OTCYTCTBYIOT COOTBETCTBYIOIIHUEC 3HAHUA, YMCHUA U
HABBIKH

4.1.2. OneHuBaHNe 0TYETA MO JIADOPATOPHOIi padoTe

Otuer mo 5abopaTtopHOM paboTe HCMOIB3yeTCsl ISl OLEHKHM KadecTBa OCBOEHUS
00yyaronimMcsi OCHOBHOM npodeccroHanbHONH 00pa3oBaTeIbHON MPOrpaMMBbI 1O OTAEIbHBIM TEMaM
mucuuruinbbel.  Cozmepkanne u  (opma oTueTa MO J1abopaTopHOM paboTe NPUBOAMUTCA B
METOIMYECKHUX yKa3aHUAX K JadopatopHbiM paboraMm (1.3 ®OC). CoaepkaHue oTyeTa U KPUTEPUHU
OIICHKH OT4YeTa (TabI.) JOBOISATCS 0 CBEICHUS 00yJaIONINXCsl B HaYasle 3aHATUH.
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OrneHoYHBIE CPEICTBA

TurmoBsle KOHTPOIBHBIE 3aJaHNS U (WIIN) HHBIE MaTePHaIbl, HEOOXOIUMBIE IS
OLICHKM 3HAHWH, YMEHWH, HAaBBHIKOB W (WJIM) ONbBITa JEATEIBHOCTH,
XapaKkTepH3YIOIUX C(OPMUPOBAHHOCTh KOMIIETEHIMH B ITPOIIECCE OCBOCHHS
JMCIUIUIMHBI

Kon 1 HanmMeHoBaHue
HMHIUKATOpa KOMIIETEHIIUH

Tema 1 «®uznyeckre BeIMIUHBI U UX U3MEPEHHUE)»

1. B yem 3akimo4yaeTcs METOMKA BHITIOJIHEHHST OTHOKPATHOTO HEIOCPEICTBEHHOTO
n3MepeHus?

2. B yem 3akimo4yaeTcst METOMKA BBITIOJIHEHHSI MHOTOKPATHOTO
HETMOCPEICTBEHHOTO U3MEPEHHsI?

3. KocBeHHO M3MepbTe BeC CBOETO Tela.

4. TlosicHUTE OCHOBHBIE TIPaBHJIa MIOCTPOCHUS IpaduKa.

5. I[TocTpoiiTe rpad K 3aBUCHMOCTH OCBEIIEHHOCTH OT PACCTOSIHHUS JI0
ucrouynuka ceera E = f(R), nucnosnb3yst rOTOBbIC 3HaYEHHS U3 TaOIHIIBI
R, M 1,20 1,00 0,80 0,60 0,40
E, nx 100 110 125 170 250
6. Kak nonp3oBaTbcsi METOIOM rpaduecKoi HHTEPIOJISIN?

Tema 2 «[IpoBepka 3akOHa COXpPaHEHHUS] IMITYJIbCA

1. PacckaxuTe ycTpOHCTBO 3KCIIEPUMEHTAIbHON YCTAHOBKH U COAEPIKaHHe
SKCIIEPUMEHTA I10 IPOBEPKE 3aKOHA COXPAHCHUS UMITYJIbCa.

2. Kak onpenensioT HanpaBleHHue U MOAYIb CyMMAapHOTO UMITYJIbCA CUCTEMBI
Hocje B3aUMOJEHCTBHUS TEll, €€ COCTABIAOMINX?

3. B ueMm 3akmouaeTcs oOpabOTKa pe3ynbTaToB B ITaHHOW JabopaTopHOM
pabore?

Tema 3 «/3yueHre OCHOBHOTO 3aKOHA JMHAMUKH BPAIICHI

1. Pacckaxute ycTpoOHCTBO SKCIEPUMEHTAIBHON YCTAaHOBKH U CO/ICPKaHHe
SKCTIEPIMEHTA 10 H3YYEHHIO OCHOBHOTO 3aKOHA BPAIATEeIIHHOTO JBIKCHIIS.

2. Kak BBIUYMCITUTH yIIIOBOE YCKOPEHHUE BpalleHus nuianHapa? Hanummre u
0OBSCHUTE HYXKHYIO (OPMYITY.

3. Kak BbIYMCIMTE MOMEHT Bpamawoouieid cuibl? Hanummre u oObscHHUTE
HYXXHYIO (GOpMYIY.

Tema 4 «VccrnenoBaHue KonebaTebHOTO IBUKEHUS, H3MEPEHUE YCKOPEHHUS
CcBOOOJTHOTO MaICHNUS NPH TOMOIIN MAaATHHKA

1. O6BsicHHTE 11eIeCO000Pa3HOCTh KOHCTPYKIIMH MasTHUKA, TPUMEHSIEMOTO B
JaHHOU padoTe.

2. Kakue BeTMYMHBI U3MEPSAIOTCS HETIOCPEICTBEHHO U KaKHE€ KOCBEHHBIM
IyTEeM IpH BBIIOJHEHUH 3aaanus 2?7 3aganust 3?7 HyXHO 11 U3MEpATh IIUHbBI
MasTHUKOB |1 1 |2 ? Tlouemy?

3. Caenaiite BBIBOI (POPMYJIBI, HCIIOIB3YEMOH B paboTe ISl H3MEPECHHUS
YCKOPEHHS CBOOOIHOTO TaJICHHS, Pa3bsICHUTE €€.

4. Kak B n1aHHOH paboTe HaXOAAT aOCONIIOTHBIE M OTHOCHTEIILHBIE
MOTPENIHOCTH U3MEPEHUS IEPHO/IOB KoJieOaHNH MasITHUKOB?

5. Kak B pmaHHO#W paboTe HAXOAST OTHOCUTENBHYIO W aOCONIOTHYIO
MOTPEITHOCTH N3MEPEHHsI YCKOPEHHs CBOOOTHOTO NMaJgeHus?

Tema 5 «MccnenoBanue TeUSHHS BA3KOM JKUIKOCTHY

1. PacckaxuTe ycTpoiicTBO BiCcKo3uMeTpa OCTBAJIbAA U COIEpyKaHie
9KCTICPUMEHTA 110 U3MEPEHHIO K03 (DHUIHEHTA BI3KOCTH STHM MPHOOPOM.
BeiBenure 1 00bsicHUTE (OpMYITY JUIs pabOTHI ¢ BUCKO3UMETpoM OCTBaNbAA.

2. Kak B 1aHHOM paboTe HAXOIAT OTHOCHTENBHYIO U a0CONIOTHYIO TTOTPEIIHOCTH
n3MepeHust Kodp(HUIMEHTa BSI3KOCTH JKHIKOCTH?

Tema 6 «MccnenoBanne CBOWCTB HOBEPXHOCTHOTO CJIOS JKUIKOCTH, H3MEPEHHE
KO3 QUIIHEHTa TOBEPXHOCTHOTO HATSKEHUS JKHIKOCTH»

1. Pacckakute yCTpOHCTBO KCIIEPUMEHTAIBHON YCTAHOBKH M COIEPIKaHUE
9KCTICPUMEHTA [0 U3MEPEHHIO KO HUIEeHTa TOBEPXHOCTHOTO HATSKEHUSL.

2. Pacckaxxute, KaKk U ¢ KaKoil TOYHOCTHIO U3MEPSIIOT IMAMETP Kanuiuisipa?

3. Kak B [gaHHO#l paboTe HAXOAAT OTHOCHUTEIBHYIO H aOCOIIOTHYIO
MOTPEITHOCTH N3MEPEHHs KO3 PHIIeHTa HOBEPXHOCTHOTO HATSKEHHS?

Tema 7 «3yuenue 3axkona ['yka. VI3smepeHnne MOIyIst ympyroCcTiy

1. PacckaxuTe yCTPOHCTBO SKCIIEPUMEHTATIBHON YCTAHOBKH U COZICPIKaHE
9KCTICPUMEHTA 10 N3YYEHHMIO 3aK0Ha [ yKa 1 M3MEpeHNI0 MOIYII YIPYTOCTH.

2. Kaxoli Bl JOJDKHBI KIMETh TPaMKA 3aBUCUMOCTH A 0T F?

3. 3aBHCHT JIK BETMYMHA MOYIIS YIPYTOCTH OT Pa3MepoB AehOpMUPYEMOTO Tela,
MIPUJIOKEHHBIX HArPy30K, BELLECTBA, U3 KOTOPOTO M3TOTOBJIEHO TeJI0?

na-1. vK-1

Ocy1ecTBisieT TMIOUCK,
KPUTHYECKHH  aHaiM3 W
CUHTE3 nHpopmauu,
NIPUMEHSIET CUCTEMHBIN
HOAXO0T ISt perIeHus

IIOCTABJICHHBIX 3a1a4
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4. Hanmumre u pa3zbsacHAUTE (GOpMyITy, TI0 KOTOPOH B TaHHOH padoTe M3MEPSTIOT
MOJTYJTb YIPYTOCTH.

5. Kak B aHHO# pabOTe HAXOAAT OTHOCUTENBHYIO M a0CONIOTHYIO MOTPEIIHOCTH
W3MEPSHUSI MOTYJISL YIIPYTOCTH?

Tema 8 «Onekrpuueckue nenu. Mamepenne Gu3nueckux BeIHIHH
ANIEKTPOU3MEPUTEIBHBIME TPUOOPAMI))

1. Ucnone3yst Tabmuiy 7 [IpunokeHns qaiTe XapaKTepUCTUKY TpUdopam,
HaXOJIAIMMCS Ha CTOJIE.

2. Kak onpenersiror abCoMOTHYIO TIOTPEITHOCTH MPHOOpa, OTCUETa M U3MEPEHHS
IUTS 3JIEKTPOU3MEPUTETHHOTO TIprbdopa?

3. Kak BBIIONTHSIETCSI OMHOKPATHOE HEMOCPEICTBEHHOE M3MEPEHNE
ANEKTPOM3MEPUTEIEHBIM MPHOOPOM ¢ 0003HAYEHHBIM KIIACCOM TOYHOCTH?

4. Kak BbImoNHSAETCS  OFHOKPATHOEC  HETOCPEICTBEHHOE  H3MEpEHHe
SJIEKTPOU3MEPHTEIIHHBIM IPHOOPOM, HE IMEIOLIMM KJlacca TOYHOCTH?

Tema 9 «VccnenoBaHre MarHUTHOTO ITOJISE HOCTOSIHHOTO MarHUTa

1. Pacckaxure ycTpONHCTBO 3KCIIEPUMEHTAIBHOM YCTAaHOBKY U COAEpKaHUE
9KCIICPUMEHTA 110 U3YYEHHUIO 3aKOHA AMIIepa U U3MEPEHUIO HHIYKIUH
MarHUTHOTO TIOJISL.

2. HauepTuTe U pa3bICHUTE CXEMY NEKTPHUECKON LIEIH YCTaHOBKH.

3. Pacckaxure yCcTpOHCTBO aHATUTHYECKUX BECOB U IIPABUIIO OOPAILEHHS C
HHUMU.

4. Kak orpenersitor abCOOTHYIO TIOTPEITHOCTh MOKa3aHUi aMIiepMeTpa?

5. Kak omnpeznensroT OTHOCHTENBHYIO U a0COIIOTHYIO MOTPEITHOCTH W3MEPEHUS
MHYKIUH MarHUTHOTO MOJIs?

10

Tema 10 «MccnenoBaHue AMEKTPOIPOBOAHOCTH KHUBOH TKaHU

1. HauepTrTe U pa3bsCHUTE CXEMY AIICKTPUICCKON eI IKCTIEPUMEHTAIBHON
YCTaHOBKH. Pacckaxkute comepkaHue SKCIICPUMEHTA 10 TOCTPOCHUIO KPUBOH
MOJISIPU3AITUH.

2. Ilo xaxoii (opMysie BBIUMCISIOT yAelbHOE comnpoTuBieHue? Pacckaxute
COJIepKAHUE IKCIICPUMEHTA 110 U3MEPCHHIO YICIBHOTO COMPOTHBICHHUS KUBOM
TKaHU.

3. Kak ornpenenstorT OTHOCUTENBbHYIO U a0COIIOTHYIO TIOTPELIHOCTH
HM3MEPEHUs YICIBbHOTO COIPOTHBIICHUS KUBOW TKAaHU?

11

Tema 11 «VccnenoBanne epeMEeHHOTO U BEINPSIMIIEHHOTO TOKA MPY TOMOIIN
ocrutorpada

1. Pacckaxmwute ycTpOUCTBO U NPUHIIHIT ISHCTBHS SIEKTPOHHOIYIEBON TPYOKH.
2. HageptuTe 1 pa3bscHATE cXeMy JEKTPUUECKOI IenH JUIsl HaOMIONeHUS
OCLIMJIIOTPaMMBI IEPEMEHHOTO TOKA.

3. HauepTure 1 pazpscHUTE cXeMy SIEKTPHIECKOH e JIsl HaOMIoneHNs
BBINPSMIISIOIIETO ASHCTBHA AUO/A.

4. HauepTuTe M pa3bsICHUTE CXEMY NEKTPHUECKON LIETH T HaOIIoneHNs
JIBYXTIOJTYIIEPHOTHOTO BBIIPSIMIICHHS IIEPEMEHHOTO TOKA.

5. Haueptute u pa3bsiCHUTE CXeMy ODJIEKTPHUUECKOM Nenu s HaOMoneHHs
(UIBTPYIOLIETO JISWCTBHS KOH/IEHCATopa.

12

Tema 12 «M3MepeHre pa3MepoB Majibix 00BbEKTOB MPH HOMOIIY MUKPOCKOTIA.
H3mepenue npejena paspenieHus ONTHIECKOTO IpUOopay

1. PacckaxuTe copepkaHne SKCIIEPUMEHTa, HAUIIUTE U O0BSICHUTE
pacdeTHbIe (OPMYIIBI: @) TI0 U3MEPEHHIO YBEIIMUCHUSI 00BEKTHBA, 0) 110
N3MEPEHUIO BEINYNHBI MUKPOOOBEKTA.

2.Kax B 1aHHOH paboTe HaXOJAT HOTPELIHOCTH YBEJIHMUESHNSI MUKPOCKOTIA,
pa3Mepa MUKpooOBeKTa?

3. Kakum 00pa3oM MOXXHO YIyYIIHTh Pa3peraronyo cliocoOHOCT
MHKpOCKoIa?

4. Pacckaxxute cojiepkaHue KCIIEPUMEHTA, HAMUILIUTE U OObSCHUTE
pacueTHbie (OPMYIIbI IO U3MEPEHHIO Npejielia pa3pelieHns: 00beKTHBA
MHUKPOCKOTIA.

5. Kak B gaHHOW paboTe HAXOIIT NOTPEITHOCTH NpeAesa pa3pelIeHus ?

13

Tema 13 «MccnenoBanue HOTOMETPUISCKUX BEIUYHUH pabOUEro MecTa

1. OOswscHuTe, mMOYEeMy B JIFOKCMETpaX B KadecTBe (POTORIEMEHTOB
HCTIONB3YIOTCS CEJICHOBBIC MOJTYTIPOBOTHUKH.

2. OOBsCHHTE, C KAKOW IIEJIBI0 JIFOKCMETP CHaOxaeTcs mortotutesieM. Kak oH
HCTIOJNB3YeTCs?

3. Kak ompenenuth aOCONIOTHYIO W OTHOCHTEIBHYIO IOTPEHIHOCTH
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OCBEIIIEHHOCTH?

4. Kakuie BeTHMYUHBI B STOH pabOTe U3MEPSIOTCS HEMOCPEACTBEHHO, a KaKHe
KOCBEHHO?

5. Kak B pjaHHO# paboTe HAXOISIT OTHOCHUTCIFHYIO W aOCONIOTHYIO
MOTPEIIHOCTH CHJIbI CBeTa?

14 Tema 14 «MccnenoBaHue BOJIHOBBIX CBOWCTB CBETA, N3MEPEHUE JJTUHBI
CBETOBO BOJIHBI IPH MTOMOIIHN AU(PPAKIIMOHHON PEIIETKI

1. OOBsICHUTE UCTIONB3YEMBIH B JAHHON paboTe METO N3MEPEHUSI UTHHBI
CBETOBOM BOJIHBI, BEIBEJUTE COOTBETCTBYIOILYIO PACUETHYIO (hOPMYITY.

2. PacckaxxuTe yCTpOHCTBO SKCIIEPUMEHTAITLHOM YCTAHOBKY M COJIEPIKaHUE
9KCTIEPUMEHTA M0 M3MEPEHHIO AJIMHBI CBETOBOH BOJIHBI IPH MOMOIIH

I paKIINOHHON PEmETKH.

3. Kak B pjaHHO paboTe HAXOAAT OTHOCHUTEIBHYIO W aOCONIOTHYIO
MIOTPEITHOCTH M3MEPEHHS JJIMHBI CBETOBOW BOJIHBI?

15 Tema 15 «M3yuenue nosisipuMeTpa, M3MEPEHUE KOHIIEHTPALIUH PACTBOPOB
ONTUYECKH aKTUBHBIX BEIIECTBY»

1. Yro nmoka3zeiBaeT KodPuUIMEHT, Ha3bIBaEMBbIi yIEIbHBIM BpalleHHeM?
3aBHUCHUT JIU 3HAYE€HHUE YIACIbHOIO BPAIEHHUs OT JUIMHBI CBETOBON BOJHBI?
Hanumure u o0bsicauTe GOpMYIy U €MHUILY U3MEPEHUS YAEIbHOTO
BpallCHUS.

2. Pacckaxute yCTpOHCTBO, IPUHIMI paOOTHI OJMSPUMETPA U COAEPIKAHUC
9KCTICPUMEHTA 110 M3MEPEHHIO YIEILHOTO BPAIEHHS M KOHIICHTPanu
pacTBOpa ONTHIECKN aKTUBHBIX BELIECCTB.

3. Ilo xakoit popMyIe ONpeeaoT KOHIIEHTPAIIIO pacTBopa B pabote?

4. Kak B pmaHHOW paboTe HAXOMAT MOTPEITHOCTH HW3MEPEHHH YAEIHHOTO
BpaIIEeHNsI M KOHIICHTPAIMK pacTBopa?

16 Tema 16 «I'pagynpoBKa CIIEKTPOCKOIIA U HCCIIEIOBAaHHUE CIIEKTPOB)

1. Pacckaxxute yCcTpOHCTBO M MPUHIMI pabOTHI CIIEKTPOCKONA; Ha MaMsTh
HA4YEPTUTE XO[ JIy4€H B CIIEKTPOCKOIIE.

2. Pacckaxxute conep:kaHue SKCIEPUMEHTA 110 TPaIyHpOBKE CIIEKTPOCKONa U
M3YUYCHHUIO COCKTPOB MCIIYCKAHHUA U TTOTJIOMICHUA.

OT4er OIEHMBAETCA MO YCMOTPCHHIO IIPEMOJABaTeisi ONEHKOW «OTIIMIHOY», «XOPOIIOY,
«YIOBIIETBOPUTEIHHOY, «HEYIOBIECTBOPUTEIHHO» MIIM OIEHKON «3auyTeHO», «HE 3auTeHo». OIleHKa
«3aUTEHO» CTaBUTCSA oOOydJaromuMmcsi, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPHUTCPHUSM,
YCTAaHOBJICHHBIM TSl TOJOXKUTEIBHBIX OIEHOK («OTIUYHOY», «XOPOIIOY», «YIOBIETBOPUTEIHLHOY).
OrnieHka 00bsIBIIsIETCSl 00yUaIOIIEMYCsl HETIOCPEACTBEHHO MOCIIE CAaYU OTUETA.

IIkauaa Kpurtepnu oneHnBanus

- U3JI0KEHUE MaTepHaa JOTH4HO, TPaMOTHO;
- cBOOOJIHOE BIIaJIEHUE TEPMUHOIOTHEH;
- YMEHHE BBICKa3bIBaTh 1 000CHOBATH CBOM CYXICHUS NIPH OTBETE HA KOHTPOJIbHbIE

Ouenka 5
BOIIPOCHI;
(oTu4HO)
- YMEHHE OIHCHIBATh 3aKOHBI, SIBJICHUS U TIPOLECCHI;
- YMEHHE TIPOBOAUTD U OLIEHUBATH PE3YJIBTAThl H3MEPEHHH;
- CIIOCOOHOCTH pelarh NPAKTHUECKHUE 33/1a4
- N3JIOKEHUE MaTepHaa JOTHYHO, IPaMOTHO;
Ouenka 4 - CBOOOJTHOE BJIaJICHNE TEPMHUHOJIOTHEH;
(xopotno) - 0CO3HaHHOE NMPUMEHEHNE TEOPETUUECKUX 3HAHUH JJIsl ONIMCAHNS 3aKOHOB, SIBIICHUH 1

IpoHecCoOB, pCIICHUS KOHKPETHBIX NPAKTUYCCKUX 3ada4, IPOBCACHUA U OLICHUBAHU
PE3YILTATOB H3Mep€HHﬁ, HO COACPKAHUC U (1)opMa OTBCTA UMCHOT OTACIJIBHBIC HCTOYHOCTH

- N3JI0)KEHUE MaTepHalla HEMOJIHO, HEMOCIe0BaTeIbHO,

- HETOUHOCTHU B ONPEIEICHUN NOHATUH, B IPUMEHEHNY 3HAHUI 11 ONUCAHUS 3aKOHOB,
Onenka 3 SIBICHUH U TIPOLIECCOB, PEIICHUS] KOHKPETHBIX MIPAaKTUUECKUX 3a/1a4, IPOBEACHUS U

(YIOBIICTBOPUTENEHO) | OLIEHWBAHHMS PE3yJIbTATOB U3MEPEHUH,

- 3aTpyAHEHUS B 000CHOBAHMH CBOUX CYXICHUH;

- 00Hapy’KHUBAETCsI HEJJOCTATOYHO TITyOOKOE MOHUMAaHHE H3y4E€HHOTO MaTepuaa

- OTCYTCTBHE HEOOXOANMBIX TEOPETUUECKUX 3HAHUIT; AOMYILIEHbI OIUOKU B ONPEeICHUH
MOHATHH U ONMMCAHUK 3aKOHOB, SIBIICHUH U MPOLECCOB, HCKAXKEH UX CMBICI, HE PEIICHbI
MPaKTHYECKHE 32141, HEPABHIbHO OLIEHUBAIOTCS PE3y/IbTaThl H3MEPEHUIl;

- He3HaHWE OCHOBHOTO MaTepuasia yueOHO! MPOrpaMMBI, OIYCKAIOTCS TpyOble ONIMOKH B
H3JI0KESHUH

Orenka 2
(HEyOBIIETBOPUTEITHHO)
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4.1.3. TectupoBanue
TectupoBanue ucCHoab3yeTcs AJI OLIEHKH KayecTBa OCBOEHUS OOYyYarolIMMCS OCHOBHOM
npodeccuoHanbHOW  00pa30BaTeIbHOM NPOTpaMMbl 1O  OTACIABHBIM TE€MaM WM pasleinaM
muciumuinael.  TecT  mpenctaBisger  coOOM  KOMILJIEKC — CTaHAAPTU3UPOBAHHBIX — 3aJaHHM,
MO3BOJISIONIUN  YIIPOCTUTh MPOLEAYPY HM3MEPEeHHUs 3HAHWM W yMEHUH  0Oydarommxcs.
OOyuaromuMcsi BBIIAIOTCS TECTOBBIE 3a/laHus ¢ (OPMYIUPOBKOM BOIpPOCa U MPEIIOKEHUEM
BBIOPATh OJIMH MPABUJIBHBIN OTBET U3 HECKOJIBKUX BAPUAHTOB OTBETOB.

No O1neHOYHbIE CPEACTBA Kon 1 HanMeHoBaHMe UHIUKATOPA
TumoBble KOHTPOJNBHBIC 3aJaHus W (WIM) UWHBIC MAaTepHalbl, KOMITETCHIIMH
HEOOXOMUMEBIC ISl ONCHKH 3HAHWMN, YMCHHU, HABBIKOB U (WJIM) OIBITA
JESITETBHOCTH, XapaKTePU3YIONIMX CPOPMHUPOBAHHOCTh KOMITCTCHIIUN
B MTPOLIECCE OCBOCHUS JTUCIUILINHBI

1 IIpu yMeHbIIEHUH CKOPOCTH JIBU)KEHUS MOJIEKYI B 4 pa3a JaBleHUE na-1. yK-1
rasa pasa. OcymecTBnseT MOUCK, KPUTUYECKHI
1) yBenuumiocs B 2 aHaJqM3 M CHHTe3 HMH(pOpMaIHH,
2) YMEHBIIWIOCH B 4 MPUMEHSET CUCTEMHBIH TMOAXOH JUIA
3) yBenmumiocs B 4 pelIeHNs MOCTaBICHHBIX 3a1a4
4) YMEHBIIHIIOCH B 2

2 [Ipn morpyXeHun B )KUAKOCTD KAIIMJUISIPHOHN CTEKJISTHHON TPYOKH

YPOBEHb KUAKOCTH B HEW MMOAHMMAETCS Ha 4 MM Hall ypOBHEM
KHUAKOCTH B COOOLIAIOIIUMCS € HUM cocyne. Ecii B3ATh Kanmuuisip
IHAMETp, KOTOPOTO B 2 pa3a OoJbLIe, TO BEICOTA IOJHATHS KHIKOCTH B
HeM OyneT paBHa MM.

1)2

2)4

3)8

4) 16

3 Ecnu yBennuunTh B 2 paza 3HaueHue qeGopMHUPYIOIIEH CHITbI, HE MEHSIS
TUIONIAIb ONIEPEYHOTO CEYEHUs Tela, TO 3HAUCHNEe OTHOCUTEIbHON
nedopManum. ..

1) HEe U3BMEHUTHCS

2) yMEHBITUTHCA B 2 pa3a

3) yBenmuutes B 4 paza

4) yBenmuuTcs B 2 pasza

4 WneansHOMY 0OJHOATOMHOMY ra3y Hepelany KOIH4ecTBO TemnoTsl 700
JIx u ra3 coBepumn pabory 600 [[)x. BHyTpeHHss 3HEprus ra3a npu
oTOM paBHa __ JIxk.

1)0

2) 100

3)-100

4) 1300

5 TIpu yBeTMUEHHM CHITBI TOKA B 4 pa3a KOJMYESCTBO TEILIOTHI,
BBIJICJIIEMOE HA COTIPOTUBIICHUH 32 TOXKE BPEMsI, YBEIIUIUTCI B
pa3(-a).
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2)8

3)4

4) 16

6 DNEeKTPOMArHUTHBIE BOJIHBI, 00a1ato1Ire OOIBIION MPOHUKAOTIEH
CHO0COOHOCTHIO, BOSHHUKAIOIINE MPU B3PHIBE SIEPHOTO OPYKHS
BCJIEZICTBHE PAAMOAKTHBHOTO paciaja siiep, Ha3bIBaloT ...

1) pagroBoIHAMHU

2) peHTT€HOBCKUM H3ITy4eHHEM

3 uH(ppakpacHBIM U3TydEHUEM

4) raMMa-u3ITy4YeHHEM

7 J11s1 TOBBIIICHNS MTpeesa pa3pelieHss OObeKTHBA MUKPOCKOTIA
HeoOxonuMmo ... (BeiOepure Bce BepHBIE BapHaHTHI OTBETA)

1) yBeMUHTH 1TOKA3aTeIb MPEIOMIICHHS CPEJIbI

2) YMEHBIINTD NOKa3aTellb MPEJIOMIICHUS CPEIbl

3) ocBETUTh MUKPOOOBEKT CBETOM C MEHBIIICH JJIMHOM BOJIHBI
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4) 0CBETUTh MUKPOOOBEKT CBETOM C OOJIBIICH JJTMHOW BOJHBI
5) YMEHBUIUTb YHUCIOBYIO alepTypy

8 JudpakumoHHas pemeTka 0CBeIaeTcs 3eJeHbIM cBeToM. [Ipu
OCBEIIIEHUH PEIIETKH KPACHBIM CBETOM KapTHHA JTU(PPAKIIMOHHOTO
CIIEKTpa Ha IKpaHe ...

1) cy3utcs

2) pacmmpurcs

3) He U3MEHUTCS

4) ucye3HeT

9 PaxyxHasi OKpacka MbUIBHBIX ITy3bIpeil OOBSICHSACTCS SIBICHUEM .. ..
1) nudpaxmun

2) monspu3auu

3) unrepdepeHnnm

4) mucnepcuun

10 | OxuH # TOT e CBETOBOW MOTOK HafaeT HOPMAIBHO Ha 3ePKAIBHYIO U
a0COJIIOTHO YepHYIO MOBEPXHOCTh. OTHOILICHNE JJABJICHUS CBETA Ha
MEPBYIO U BTOPYIO MOBEPXHOCTH PABHO ...

1) 1/2

2) 1/4

3)4
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[To pe3ympratam TecTta OOYyYaIOMIEMYCSl BBICTABIISICTCS OIEHKA «OTIMYHO», «XOPOIIO»,
«YIOBIIETBOPUTEIHHOY» UITU «HEYIOBIETBOPUTEIHHOY.

Kputepuu ouenuBanus otBeta (Tabil.) AOBOIATCS IO CBEIACHHS OOYHYAIOLIMXCS O Havaja
TEeCTUPOBaHUs. Pe3ynbrar TeCcTUpOBaHUS OOBABISETCS OOYYAIOIIEMYCS HETOCPEICTBEHHO IOCIe
€ro cJlauu.

IIxaua Kpurtepnu onennanus (% npaBHIbLHBIX 0TBETOB)
Orenka 5 (OTIIMYHO) 80-100
Orenka 4 (xoporiio) 70-79
Orierka 3 (YIOBJICTBOPUTEIILHO) 50-69
Ornenka 2 (HeyOBJIETBOPUTENHHO) menee 50

4.2. Ilpoueaypsbl 1 OLlEHOYHBIE CPeACTBA /Js MPOBeIEHHU MPOMEKYTOUHOI aTTecTaluu
4.2.1. Jxk3ameH

Ok3amMeH sBiseTcs (OpMOH OLIEHKH KadecTBa OCBOEHHS OOYyYarolmIMMCsi OCHOBHOM
npodeccuoHalbHOW 00pa30BaTeIbHON MPOrpaMMbl MO pazaenaM AucHUIUIMHBL. Ilo pesynpratam
’K3aME€Ha OOY4YarOLIEMYCsl BBICTABIISIETCS OLCHKA «OTIIMYHO», «XOPOILIOY», «yHAOBIETBOPUTEIHLHO»
WIN «HEYIOBIETBOPUTEIBHOY.

DK3aMeH MO JAMCLUUIUIMHE MPOBOAUTCS B COOTBETCTBUU C PACHUCAHUEM MPOMEXKYTOUHOMN
arTecTallid, B KOTOPOM YKa3blBa€TCS BpPEMs €ro IPOBEIEHUS, HOMEp ayJUTOPHH, MECTO
MPOBEJACHUS] KOHCYJAbTALIMU. YTBEPXKACHHOE pacHucaHHe pa3MellaeTcs Ha HHQOPMALMOHHBIX
CTEHJaX, a TaKXke Ha O(UIATIFHOM CaliTe YHUBEPCUTETA.

VYpoBeHb TpeOOBaHMN AJII MPOMEXKYTOUHOM arrecTanuu OOy4aroIMXCsl yCTaHaBIIMBAETCS
pabodeii mporpaMMoil TUCIMITIIMHBI U TOBOAUTCS 0 CBEJCHUS 00YYaIOIIMXCs B HaUajle ceMecTpa.

OK3aMeHbl TNPUHHUMAKOTCS, KakK MpaBwio, Jekropamu. C paspemeHus 3aBeayroLIEro
kadenpoil Ha SK3aMEHE MOXET IMPHUCYTCTBOBATH MpenoAaBaTeNb Kadenpbl, MPUBICUEHHBIH IS
IIOMOIIM B IIPHEME DJK3aMeHa. B ciyd4ae OTCYTCTBHSA BEIYyILEro IPENOAABATENsd JK3aMEeH
NPUHUMAETCS MpernoaBaTeseM, Ha3HAYeHHbIM PAaCIIOPsSKEHUEM 3aBeIyIOLIEero Kadeapou.

IIpucyrcTBHe Ha »K3aMeHe mpenoaasareneil ¢ Apyrux kadeap 0e3 COOTBETCTBYIOIIETO
pacropsKeHUs1 peKTopa, MpopeKTopa Mo yueOHol padoTe, BOCIUTATEILHON padoTe U MOJIOJEKHON
MOJIUTHKE WK 3aMecTuTels qupekropa MHcTtuTyTa o yue6Hoi paboTe He A0ImyCcKaeTcs.

JUia mpoBeneHUs 3K3aMeHa BEAYIIMM INpernojaBareilb HAKaHYHE IOJIy4aeT B JUPEKTopare
3a4E€THO-DK3aMEHALIMOHHYIO BEIOMOCTh, KOTOpas BO3BPAILIACTCS B JAUPEKTOpAT MOCIE OKOHYAHUS
MEPONPUSITHS B IEHb IIPOBEICHUS SK3aMEHA WM YTPOM CIEAYIOLIETO THS.

OK3aMeHbl NPOBOAATCA MO OmieraM B YCTHOM WM INHUCBMEHHOM BHJIE, JHOO B BHJE
TECTHPOBAaHUS. OK3aMEHALIMOHHbIE OWJIETHI COCTABISIOTCS 10 YCTaHOBIEHHOW ¢opme B
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COOTBETCTBUHM C YTBEPXJCHHBIMU Kadenpoill SK3aMeHAIlMOHHBIMH BOIPOCAMHU U YTBEPIKIAIOTCS
3aBenyromuM Kadeapon exeroaHo. B 6mere cogepxutces 3 Borpoca (2 TeOpeTUUeCKUuX BOIpoca U
NPaKTHYECKOE 3a/1aHNE).

DK3aMeHaTopy MpeIoCTaBIIAETCs IPABO 3aaBaTh BOIPOCHI CBEPX OUIIETa, a TAK)Ke TOMUMO
TEOPETUYECKUX BOIPOCOB JaBaTh I PELICHUS 3aJa4d U MPUMEPBI, HE BBIXOAAIIMUE 3a PaMKU
IPOIIEHHOTr0 MaTepHaa 1o U3y4aeMoi AUCHUILINHE.

3HaHuUs1, YMEHHUS U HABBIKU OOYYAIOIIMXCSI OMPEACISIOTCSA OLIEHKAMHU «OTIIMYHOY, «XOPOIIO»,
«yIAOBJIETBOPUTEIILHOY, «HEYIOBICTBOPUTEIBHO» U BBICTABISAIOTCS B 3a4€THO-3K3aMEHAIL[MOHHYIO
BE/IOMOCTb B JICHb 9K3aMEHa.

[Tpu mpoBefeHNN YCTHOTO 3K3aMEHA B ayIUTOPHH HE JTOJKHO HAXOAMTHCS Oojiee 6 uenoBeK
Ha OJIHOTO MpEenoAaBaTels.

[Ipu mpoBeneHUN YCTHOTO dK3aMeHa OOyJaroluiics BHIOMpAET IK3aMEHAIMOHHBIN OMIIeT B
CllyyallHOM TOpsIZIKe, 3aTeM Ha3blBaeT (aMMIIMIO, MMs, OTYECTBO M HOMEp 3K3aMEHAIMOHHOIO
ounera.

Bo Bpems sk3ameHa oOydarolyecsi MOTYT IOJIb30BaTbCs C pPa3pelleHusl 3K3aMeHaropa
IPOrpaMMOM JTUCIUIUIMHBL, CIPAaBOYHOW M HOPMAaTHBHOW JIUTEPAaTypoOM, APYrUMHU IMOCOOUSAMU U
TEXHUYECKUMHU CPE/ICTBAMH.

Bpemst moAroTOBKM OTBETa MpH CAa4e SK3aMeHa B YCTHOH (hopMme JOIDKHO COCTABISATH HE
meHee 40 MUHYT (TI0 JKeTaHuI0 00y4aroLIerocs OTBET MOXKET OBbITh 1O0CPOUHBIM). Bpems orBeTa — He
0ozee 15 MUHYT.

OOyyaromuiicsi, MCIIBITHIBAIOLINI 3aTPYJHEHUS NIPH MOATOTOBKE K OTBETY 110 BBIOPAHHOMY
UM OWJIETYy, UMEET MPaBO Ha BHIOOP BTOPOTo OMIIETa C COOTBETCTBYIOUIMM MPOJICHHEM BPEMEHU Ha
noArotoBky. [Ipy oKOHYaTETbHOM OLIEHMBAHWU OTBETA OLIEHKA CHIJKAeTCs Ha oAuH Oayul. Beinaua
TPEThEro OMiIeTa He pa3pemIacTCs.

Ecnu oOyuwaromuiicss sBUJCS Ha 5K3aMe€H, W, B3SB OMJIET, OTKa3ajcs OT MPOXOXKICHUS
arTecTallid B CBA3M C HENOATOTOBJIEHHOCTbIO, TO B BEJOMOCTH €My BBICTABISETCS OLICHKA
«HEYJIOBJIETBOPUTEIBHO.

Hapymienne nucuumuivHbl, CIUCHIBAHUE, UCHOIb30BaHUE OO0Y4arOIIUMHUCA HEpa3pelIeHHbIX
NEYaTHBIX M PYKOIMCHBIX MaTrepHajoB, MOOMJIBHBIX TeIe(pOHOB, KOMMYHHUKATOPOB, MJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB ¥ JIPYTUX BHJIOB JTMYHOW KOMMYHUKAIITHOHHON M KOMITBIOTEPHOW TEXHUKHU
BO BpeMs aTTeCTallMOHHBIX MCIBITaHUM 3ampemieHo. B ciaydae HapymieHus 3Toro TpeGoBaHUS
npernojaBaresib 00s3aH YIaduTh OOy4arollerocs U3 ayAMTOPUM U NMPOCTaBUTh €MY B BEIOMOCTHU
OLIEHKY «HEY/IOBJIETBOPUTEIHHO.

[IpenonaBarenn HECYT NMEPCOHAIBHYIO OTBETCTBEHHOCTh 332 CBOEBPEMEHHOCTh M TOYHOCTH
BHECEHMsI 3aluceil o pe3ynpTarax MPOMEXKYTOYHOM arTecTallud B 3a4€THO-3K3aMEHAI[MOHHYIO
BEIOMOCTb.

HesBka Ha »3K3aMeH OTMeEYaeTcsl B 3a4€THO-IK3aMEHAIIMOHHOM BEJOMOCTH CIIOBAMU «HE
SBUIICS.

Jns  oOydaromuxcsi, KOTOpble HE CMOIIM CJaTh 5K3aMEH B YCTAHOBJIEHHBIE CPOKH,
VYHUBepcUTET YyCTaHaBIMBAe€T MEpUOJ JIMKBUJAIMM  3aJ0JDKEHHOCTH. B a3ToT  mepuon
npernojaBaresid, MPUHUMABIINE 5K3aMEH, JOJDKHBl YCTAaHOBUTh HE MeHee 2-X JHel, Korjga OHHU
OyayT mpuHUMaTh 3aa0JbKeHHOCTH. MHdopmanus o JMKBUIAIUMM 33aJ0JDKEHHOCTH OTMEYaeTcs B
HK3aMEHALOHHOM JIUCTE.

OO6yuaromumcsi, MOKa3aBIIUM OTJIMYHBIE U XOPOIIME 3HAHUS B TE€UEHHE CEMECTPa B XOJe
MOCTOSIHHOTO TEKYILEro KOHTPOJS yCIIEBA€MOCTH, MOXET OBbITh MpPOCTaBlieHa SK3aMEHallMOHHAs
OLIEHKa JOCPOYHO, T.€. 0e3 ciaun 3k3aMeHa. OleHKa BBICTABISETCS B AK3aMEHALMOHHBIN JINCT WU
B 3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTb.

WuBanmap! v uma ¢ orpaHAYeHHBIME BO3MOXKHOCTSIMU 3/I0POBBSI MOTYT C/IaBaTh dK3aMEHBI
B MEKCECCHOHHBI IEpPHON B CPOKH, YCTAaHOBJICHHbIC HWHAWBUAYAJIBHBIM Yy4YEOHBIM IUIAHOM.
WMHBanuap! U aMLa C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 3/10POBbSI, UMEIOIINE HAPYIIEHUS OMOPHO-
JIBUTATEJILHOTO armapara, JOMYCKAIOTCS Ha arTeCTAllMOHHBIC WCIBITAaHUS B CONPOBOXKICHHUU
ACCHCTEHTOB-COMPOBOXKJAIOIINX.
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[Iporienypa mpoBeaeHHUs MPOMEXYTOUHOW aTTECTAllMU AJISi OCOOBIX CIy4YaeB HM3JIOKEHA B
«[TonoxxeHnn O TEKyIIeM KOHTPOJE YCIEBAEMOCTH M MPOMEXYTOUHON aTTecTaluy OOydaromuXcs
no OIIOII 6akanaBpuara, cienuanurera u maructparyps» @I'6OY BO IO0xHo-Ypanbckuii ['AY.

Ne O1eHOYHBIE CPEACTBa Kon 1 HaumeHoBaHMe
HMHIUKATOPa

TumnoBele KOHTPOJBHBIC 3aJaHUS W (WIM) MHBIE MaTepHaNbl, HEOOXOOMMBIC LIS KOMIIETEHIHH
OLCHKW 3HaHWH, YMEHHH, HaBBIKOB W (WINM) ONbBITa JAEATEIBHOCTH,
XapaKTepU3YIOIUX CHOPMUPOBAHHOCTh KOMIIETCHIMI B IIPOLECCE OCBOCHUS
JVCIUIITHHBI

1 1. Marepus u ee Buabl /[lomarme «marepus». Bumpl marepun. IMomstus | UJ-1. YK-1
«BEIECTBO» W «IoJe». Buasl B3auMONEHCTBMH M WX CymHOCTh. I[loHATHE | OCYIIECTBISET MOUCK,
«huzuka». Poxp ¢pusuku B npodeccun./ KPUTUYECKHUH aHAIU3 U
2. JIBmwxenue u ero Qopmsl /[lonstre «iBrxeHney». GopMbl IBIKCHUS MaTepUH | CUHTE3 MH(POPMAIIHH,
U UX CYIIHOCTb. MeXaHN4ecKoe IBM)KCHHUE U €T0 BHbI./ NPUMEHSIET CUCTEMHBIN

3. Kunemarmka mnocrtynarensHoro JBikeHUst /IIoHATHE «HOCTyHaTeabHOE | MOAXOM JUISl pEIICHUS
nBikeHue». CrnocoObl ompeseNieHns MOJIOKEeHUsT Tena B mpocTpaHcTBe. CHcTeMa | MOCTaBICHHBIX 3a1a4
orcyeta. Teno orcuera. Tpaekropus. [1yts. [lepememienne. CkOpoCTh: MTHOBEHHAS
W cpenmHss. YCKOpEHHE: MrHOBEHHOE, cpenHee, momHoe. CocraBistomue
YCKOpeHHsL./

4. [IwHamuka mocTtymnaTtenpHoro apmwxkeHus /IlepBriii 3akon Hprorona. Macca
tena. Muepuus. Bropoit 3akoH Hetotona. Cuna. Miysnbc Tena. 3akoH cOXpaHEHHS
umnyinbca. Tpermit 3akon Hplorona. OcHOBHOE ypaBHEHHE JTMHAMHUKHU
MOCTYNATEIbHOTO IBHXKEHHUS./

5. Kunemaruka BpamarensHoro  aBikeHust /IloHsTHe — «BpamaTeabHOE
JIBIDKEHHE». YITIIOBOE IepeMeleHre. YITIOBas CKOPOCTh: CPEIHSAS U MTHOBEHHas.
VYriioBoe yckopeHHe: cpeliHee 1 MTHOBEHHOE./

6. JluHamuKa BpaIlIaTeabHOTO MABMWXKCHHSA /MOMEHT HWHEPIUH MaTepHaIbHOM
Touku U Tena. Teopema Illteiinepa. MomeHT mmmynbca. MomeHnT cuinbl. Ilneuo
cuibl. OCHOBHOE ypaBHEHHE TMHAMHUKH BPAIIATEIbHOTO IBIDKCHUS./

7. DHepreTMYECKHE XapaKTEPUCTHKU IIOCTYNATENbHOTO IBIKCHUS /JHeprus.
Kunernueckast n nmoreHnuanbpHas sHeprus. [lomHas MexaHudeckast SHeprus. 3aKoH
COXpaHEeHUs] MEXaHNYECKOH SHEpTuH. MexaHndeckast paboTa ¥ MOITHOCTb./

8. DHepreTHuyeckHe XapaKTEPHCTHKH BpAILATEIbHOTO JBIKEHUS /JHeprus.
Kunernueckast dHeprus. 3akoH COXpPaHEHHS MEXaHWYECKOM DSHEprum s
MOCTYNAaTeIbHOTO U BpaIlaTeIbHOTO JBIDKCHHA. MexaHuueckas pabora W
MOIIHOCTb./

9. ®dusnueckWe  BEIWYHHBI,  OIHKCHIBAIOIIHE  KOJEOATENBHOE  JIBUIKEHHE
/Cmemenve. Ammutyna. ®aza xonebanmii. Lluximueckas wacrora. Ilepuon.
Yacrora. Ckopocth. Yckopenue. Cuna. DHeprus./

10. Buabr mexanudeckux konebanuii /[lo xapakrepy ¢usmueckoro mpomecca. [1o
XapakTepy 3aBUCHMOCTH OT BpeMmeHH. [lo cmocoOy BeiHyxaeHus. Ilo xapakrepy
M3MEHEeHMs! aMIuTUTyabl. ClioXXeHne TapMOHUYECKIX KojaeOaHuit./

11. ®wusmyeckmit wmastHuk /[loHarne «pm3mueckuii MasTHUK». YpaBHEHUE
JBIDKCHUs pu3ndeckoro MasTHuka. Yacrora M mepuoj KojeGaHWit (QU3NIEecKOro
MasTHHUKA./

12. Maremarnueckuit  mastHukK  /[IoHSTHE — «MaTeMAaTHYECKHH  MasTHHKY.
YpaBHeHHNE IBIDKCHHUS MaTeMaTHIeCKOro MasTHHKA. YacTtoTa u mepnoj KojaeOaHwid
MaTeMaTHIeCKOTO MasTHUKA./

13. TpyxunHbiii MasTHUK /IIOHATHE «IPYXKWUHHBIH MAasTHUKY». YpaBHEHHE
JIBIDKEHUS NPYKUHHOTO MasTHWKA. YacTtoTra M Iepnoj] KoileOaHWi MpyKHHHOTO
MasTHUKA./

14. BosHoBO# mponecc M ero xapakrepucTuku /IloHsTHE «BONHA» (BOJHOBOH
npouecc). VICTOYHMKM  MEXaHW4eCKHX  BOJH.  YCJIOBUS ~ BO3HHMKHOBEHHMS
MeXaHMYECKUX BOJIH. PacpocTpaneHue BOIH B pa3iUYHBIX cpefax. JIMHaA BOJIHBL
Crkopoctb. Hacrora. IHTCHCHBHOCTS./

15. Tumbsl MexaHndeckux BosiH /BonmHoBas moBepxXHOCTb. DpPOHT  BOJHEIL
[Tomepeunsie W MPORONBEHBIE BONHBEL berymiue m crosdne BOJHBI, UX YPaBHEHUS.
[Tnockue u chepudeckue BOIHBI U X ypaBHeHH. BexTop Ymosa./

16. OCHOBHBIC TMOJIOXKECHHUS CIICIUANBHON Teopuu oTHOcHTEabHOCTH (CTO)
/Mpuaoun  otHocutenbHOcTH — lammnes.  OCHOBHOE — TOJIOKEHHWE — TECOPHUHU
otHocutenbHOCTH. [Toctymaret CTO Ditamreitna. [IpeobpazoBanus Jlopenta./

17. OcHOBHbBIE 3aKOHBI CIICIIHATILHOW TEOPUU OTHOCHTEIHLHOCTH /PensTUBUCTCKUH
3aKOH CIOXKEHMs cKopocTed. OCHOBHOM 3aKOH pENSTUBUCTCKOW JMHAMHMKH
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MaTepHaIbHOW TOYKH. 3aKOH B3aHMOCBS3H MEXIY MAacCOW M CKOPOCTBIO. 3aKOH
B3aUMOCBSI3H Macchl ¥ 9HEPTHH./

18. OcHoBHBIE TOHATUS W YpaBHEHUS MOJEKYIsIpHOH ¢u3uku /OcHOBHOE
ypaBaenne MKT 1i1s uaeanbHOro raza. YpaBHEHUE COCTOSIHUS HACATBLHOTO Tasa.
VpaBHenue MengeneeBa-Knaneiipona s upeansHoro rasa. IlocrosHHas
Bonbimana. duznyeckuii cMbICH OCTOSIHHOM Boibimana./

19. OcHoBHBIE TOJIOXKEHHS MOJEKYIsIpHO-KHHeTHueckoii teopuu /Ilepoe
nonoxenne MKT. Monekyna. Arom. Btopoe mnonoxenne MKT. BpoyHoBckoe
nmewkenne. Juddysus Bemects. Tperse monokenne MKT. I'paduk 3aBucmMocTH
CHJIBI B3aMMOAEHCTBUS OT PACCTOSTHHS MEX/Ly MOJICKYJIaMH./

20. Ismxenne Mmonekyn BemiecTB /Hambomee BepositHast ckopocth. CpemHss
KBajipaTHyHast ckopocTb. CpenmHsst apudmermdeckas ckopocTh. Kpusas
pacmpenenieHHss MOJIEKYJl WUAEaJbHOIO rasa II0 CKOpocTsaM. Pacmpenenenue
Makcgermna. Pacnipenenenue bonbimana./

21. SBnenus nepenoca /lIloHsiTue «iBieHus nepeHoca». 3akoH Puxa. [Ipumeps
mudhy3un  BemecTB, HaxXOMMIIUXCS B PA3IMYHBIX arperaTHbIX COCTOSHUSX.
TennonposonHocTs. 3akoH dypre. [IpuMeps! TEMIONPOBOAHOCTU. BsA3kocTh nnm
BHyTpeHHee TpeHue. 3akoH HplotoHa. Kosd¢uumeHt BsA3KOCTH — Kak
XapaKTepUCTHKA CBOMCTB >KUAKOCTEH./

22. DKcnepuMeHTaJbHBIE Ta3oBble 3akoHbl /M3oTepmmuecknii mporecc. 3akoH
Boitmsa-Mapuorra.  Ipadpuku  m3orepMudeckoro mporecca. V3o0apudeckuii
mporecc.  3akoH  [eit-Jlloccaka. [padmkm  m3obapudeckoro  mporiecca.
M3oxopuueckuit mpouecc. 3axon Illapmsa. I'padmkm m3zoxopudeckoro mporecca.
Anmabarubiii mpouecc. Ypasaenue [lyaccona. I'paduku annabatHoro mporecca./
23. Monexynsipuble siBieHHss B OKUnKocTax /IIoHATHE <OKMIKOE COCTOSHHE
BEILIECTBaY. XapakTep MOJIEKYJISPHOIO ABUKEHHUS B XUAKOCTAX. [loBepXHOCTHBIM
CIOIl B JKHJAKOCTSAX, MOJEKYJISIpHOE JaBJICHHE U IIOBEPXHOCTHOE HATSDKEHHE.
Koaddunuenr mnoBepxHocTHOro HaTskeHHs. CMadnBaHHEe M HeCMadyMBaHHUE.
Kanwmuispueie spnenus, popmyna bopemnu-Kropena./

24. MonexynspHble sSBICHUs B TBepAbIX Tenax /[IoHsATHE «TBepHoe COCTOSIHUE
BemlecTBay. Kpucraimmiyeckne ©  aMopdHbIE TBEpIble Tella.  Xapakrep
MOJIEKYJISIPHOTO JIBMKEHUs B TBepAbIX Tenax. [loHsTne «aedopmanus», ee BUIB U
tunsl. 3akoH ['yka. Moynib yIpyrocTu Kak XapakTepuCTHKA CBOMCTB TBEPAbIX Tell./
25. OcHoBHbIE MOHATHSA TepMoIUHAMUKH /TepmoanHamuka. TepmoanHamuueckas
cucremMa. TUIBI TEPMOIMHAMHUYECKUX CHCTEM. 1epMOJMHAMHUYECKHE ITapamMeTphl.
TepMoaUHAMHUUYECKOE COCTOSHUE CUCTEMBI. TepMoIMHaAMUYECKUil npouecc. Buasl
TEPMOIMHAMHYECKHX MTPOIIECCOB./

26. Buytpennsist sHeprus rasa /Temneparypa. CpeaHsisi KMHETHYECKash SHEPTHs
JIBIKEHHSI MOJIEKYIT. Yncio creneHeil cBo0opl. BHYTpEeHHSsI SHEPTHS OTHOTO MOJISI
rasa u Jio0oi Maccel raza. CriocoObl N3MEHEHHS BHYTPEHHEH SHEPTHH CHCTEMBL./
27. TlepBoe Hadano TepMOIUHAMHUKKA /DU3NUECKUH CMBICIT NEPBOrO 3aKOHA
TepMOIMHaMUKH. [IprMeHeHe IepBoro 3aKkoHa TEPMOJMHAMHKH K H30TIporieccam./
28. TemnoBble nBurarenu /[IoHATHE «TEMJIOBBIE JBUraTesm». YCTPOHCTBO
teroBoro asurarens. Llukn Kapro. Pabora temnooro nsurarens. Koagdumuent
noje3Horo AedcTBus TemnoBoro asurarens. ITytu mossimenus KIIJ Temnosoro
nBurarens./

29. DHrponus /TlonsiTne «QHTPOIHUAY. [onsTue «0OpaTUMBbIH
TePMOIMHAMUYECKHN TMpOIecc». OHTPOMUS HW3OJIMPOBAHHONH CHCTEMBI IpH
oOpatiMOM  TepMOAMHAMHYEcKoM  mporecce.  IlomstTne  «HEOOpaTHMBIHA
TePMOIMHAMUYECKHN TMpOIecc». ODHTPOMUS HW3OJIMPOBAHHONH CHCTEMBI IPH
HEoOpaTHMOM TEPMOANHAMHYECKOM Iporiecce./

30. Bropoe Hauyano TepMOAMHAMUKH /DHTpomnus. VI3MeHeHHe SHTPONHH IpH
obparuMoM ¥ HeoOpaTMMOM Ipoleccax. BTopoil 3akoH TepMOIMHAMUKH.
IIpuMeHeHne BTOpPOro 3akoHa TepMOAUMHAMUKHU K u3omponeccaM. Lukn Kapho Ha
guarpamme  T-S./OnextpocraTnka /ONEKTpUYECKHA  3apsia.  DeMEHTapHbIH
JneKkTpudeckuil 3apsn. Bunsl 3apspoB. B3aumopneilicTBue 3apsDKEHHBIX  TEll.
Onextpu3zanus ten. 3akoH KynoHa. 3akoH cOXpaHEeHUs JJIEKTPHUUECKOTO 3apsiia./

31. Dnexrpudeckoe noie B Bakyyme / [lonstue «anexrpuyeckoe mnojue». CoiicTBa
anekTpuueckoro monsa. Hanpsoxkennocts. IlpuHmmn — cyneprio3uuuu — HOJEH.
ITorennman. Ilpuanmn cynepro3uruu monei. Pabora moms. Teopema Iaycca.
[IpumeHeHue AMeKTPUIECKOTO OIS B CETLCKOM XO35HCTBE./

32. BemecTBo B O2JIEKTPHYECKOM Ioje /[IBHKCHHE 3apsDKCHHBIX YacTUIl B
aneKkTpuyeckoM 1osie. IloHsiTue «IpoBOIHUKY. SIBIIEHHE 3JIEKTPOCTATHUECKOU
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MHIYKIUH. DIEKTPOEMKOCTh IpoBonHNKa. Konnencatop. IloTennmansHast sHeprus
koHzaeHcaropa. llonstue «nudnexTpuky». Ilomspuszanus ausnexTpuka. [pymmsl
JUAJIEKTPUKOB: MOJISPHBIE, HEMOJSPHBbIE, KPUCTAIIMUECKHUE, CETHETOAIEKTPUKU.
OTHOCHTENbHAS TUANIEKTPUYECKasi IPOHUIIAEMOCTh Cpe/ibl./

33. OcHOBHbIE TOHSTUS TOCTOSHHOTO  JJIeKTpudyeckoro Toka /[loHsaTus
(OQIEKTPUUYECKUN  TOK»,  «IIOCTOSHHBI  JJIEKTpUYECKHH  TOk».  YcioBus
CYIIECTBOBaHUS  JNeKTpudyeckoro Toka. Cuma Toka. IInoTHocTh  ToOKa.
OnexkTpoaBrkymias cmia. Pabora Toka. MomHocTs TOK. IlocnemoBatenmpHOe H
MapajulelbHOE  COCOWHEHHWE  INPOBOJHHWKOB.  [IpUMEHEHHE  IOCTOSHHOTO
INMEKTPHUECKOTO TOKA B CEIECKOM XO3AHCTBE./

34. OcHOBHBIC 3aKOHBI ITOCTOSTHHOTO 3JIEKTpHUeckoro Toka / 3akoH Oma is
OIHOPOAHOTO y4acTKa Ienu. BomprammepHas xapakrepucTuka. CoNpoTHBIICHHE.
VnenpHOE CONPOTUBIEHUE. YAEIbHAs 3IEKTPHUECKasi IPOBOJUMOCTh. 3akoH OMa B
muddepennnansHom Buae. 3akoH OMa 111 HEOJHOPOAHOTO yYacTKa LEMH. 3aKOH
Owma juis nonHoi#t nernu. 3akon Jxoynsa-Jlenna. TermoBoe nelicTBre Toka./

35. TlocTOSHHBIN MEKTPUYECKUI TOK B Pa3IMUHBIX CpeiaxX /INEeKTPUUECKUHA TOK B
MeTa/max. OJeKTpudeckui Tok B raszax. llpuponma snmexTpudyeckoro Toka B
anekTponuTax. IIOHATHA «3IEKTPOIUTHDY, «IEKTPOIUTHYECKAs TUCCOIMAIIUS
3akonsl Papagest i anekrponnsa. [lomynpoBoxuuku. [Ipupona snekTpuieckoro
TOKA B MOJYTIPOBOAHUKAX. THIBI MPOBOAUMOCTH IOTYTIPOBOIHHUKOB./

36. MarnuTtHoe moje, ero cBoicTBa M xapakrepucTtuku /IloHsTHE «MarHuTHOE
nosie». ColicTBa MarHuTHOro noiyist. Muaykuus marautaoro nois. Cuna Ammnepa.
MarauTHOE B3aMMOJECHCTBHE MPOBOJHUKOB C TOKOM. MarHuTHasi MpOHHUIIAEMOCTh
cpenbl. MarHUTHBI NOTOK. MarHUTHBIH MOMEHT. HampspkeHHOCTh MarHUTHOTO
nosst. [IpuMeHeHre MarHuTHOTO TI0JIsI B CEJIbCKOM XO03siicTBe./

37. MaruutHeie cBoiictBa BemectB /Ilpupona marHetmsma. JluamarHeTuku.
[Tapamarneruku. @eppomarHeTHKH. J[BukeHne YacTUIl B MArHUTHOM TI0Je./

38. DnekrpoMarHuTHas MHAYKIMS U CAMOMHAYKIHMS /SIBIEHHE IIEKTPOMAarHUTHOM
uaaykiud. OnelT @apanesd. 3axoH dDapanest A 3IEKTPOMAarHUTHONH WHAYKITHH.
IIpaBuno Jlenna u mnpaBwio npaBod pyku. SBnenue camoumHaykmuu. OJC
CaMOMHAYKIMHU. VIHIyKTUBHOCTD IIPOBOTHHKA./

39. Ilepemennsnii snekTpudeckuii Tok /IloHsATHE «TmIepeMeHHBI TOK». [paduk
nepeMeHHoro Toka. [lomy4yenue nepemeHHoro Toka. JleficrBytomue (3¢ dexTrBHBIC)
3HAYECHUs CHJIBI TOKAa W HANPSDKEHHS TepeMeHHOro Toka. CONpOTHBIEHUE B IETISAX
MIEPEMEHHOTO TOKa: aKTUBHOE, MHAYKTHBHOE, €MKOCTHOE M IIOJHOE (MMIIEAAHC).
Pabora #u MOImHOCTE TIEPEMEHHOTO TOKa. IIpuMeHeHHe IepeMeHHOTO
ANIEKTPUYECKOTO TOKA B CEJILCKOM X03HCTBE./

40. DnexrpomarauTHoe none /[loHATHE «ANEKTpOMarHuTHOE mone». OCHOBHbIE
MOJOKEHUsT Teopuu MakcBeia Ui 3JEeKTPOMArHUTHOTO IOJS. YpaBHEHHA
MakcBeiuia Jij1st 3JIeKTPOMarHUTHOTO T10JIsL./

41. DnexkrpomarHuTHbIe KoneOaHust /TIOHSATHE «ANEKTPOMAarHUTHbBIE KOJEOaHUs.
Bugpl  9MEKTPOMAarHWTHBIX — KOJEOaHWH:  CBOOOJHBIE W BBIHYX/ICHHBIC.
KonebarenpHbplli KOHTYp. OHEprusi 3JIE€KTPOCTATHYECKOro IOJsi KOHAEHCaTopa.
OHeprusi MarHUTHOTO TIOJISI KAaTYIIKH. ODHEPIusl SJIEKTPOMAarHUTHBIX KosieOaHWH.
Yacrora 1 iepro]] coOCTBEHHBIX KoJeOaHui./

42. DOnexrpomarHuTHele  BONHBI  /[IOHATHE  «3JEKTPOMArHUTHAas  BOJIHAY.
[InoTHOCTH MOTOKA AIEKTPOMArHUTHOM sHepruu. Bexrop VYmosa-IloiiHTuHTA.
Jlnama3zoHbl 3I€KTPOMATHUTHBIX BOJH: PaJHMOBOJHBEL, MH(PAKpacHOE H3IyUYCHHE,
BUAMMBINA CBET, YABTPa(QHOIECTOBOE M3IIyUYeHIE, PCHTT€HOBCKOE M3TydYeHHE, TaMMa-
n3aydeHue. Mx ¢usnuueckne XapaKTepUCTHUKH, WCTOYHHUKH, CBOKMCTBa, 0ONacTH
pUMEHEHHUs./

43. DnemeHThl TeoMmeTpudyeckoi ontuku /CBeroBoi Jyd. OTHOCHTENbHBIN
MOKa3aresib IMpeJoMIIeHUs. AOCOIOTHBIM TIOKa3arenb MpeloMieHus. SBieHus,
BO3HMKAIOIUE HA TPAHULE Pa3jenia Cpel: OTpaKeHHE, NPeJIOMIICHHEe, OTpakKeHHe.
Yron NONHOrO OTpaXeHus. 3aKOH HPSIMOIUHENHOIO paclpOCTPaHEHUs! CBETa.
3aKoHBI OTPa)KeHUS U TPEJIOMIICHHS CBETa Ha IPaHMIle paszena cpea./

44. Dmueprernueckue Qoromerpuyeckue BesuuuHbl /IIOTOK W3ITydeHus, cuia
W3JIy4eHHUs1, 00ITy4YeHHOCTh, SHEPreTHUECcKast CBETUMOCTb, JHEPreTHUECKask IPKOCTh,
9KCIIO3ULIHSI, CIEKTPAJIbHAS UIOTHOCTh YHEPTETHIECKON CBETUMOCTH./

45. CseroBble (¢oToMeTpuuecKue BennInHbl /CBETOBOW TIOTOK, CHJIa CBETa,
OCBEIIIEHHOCTh. 3HAUYCHUE OCBELICHHOCTH IS YEJIOBEKA, )KMBOTHBIX M PACTCHHH.
Mertozabl U3MEPEHUsI OCBEIIEHHOCTH./

46. DddexruBapie HOTOMETPHYCCKUEC BEIWYHMHBI IS VABTPA(QHOICTOBOW YaCTH
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CrieKTpa /DpuTemMa, SPUTEMHBIA MMOTOK, CHJIa SPUTEMHOTO OONydeHUs, SPUTEMHAS
00Iy4eHHOCTh, OAKTEePULIUAHOCT, OAKTEPUIIMIHBIA MTOTOK, CHiIa OaKTEPHUIMTHOTO
o0nmy4eHust, bakTepuLuaHas 00Iy4eHHOCTb./

47. Unrepdepenuus ceera /Ilonsitue «uHTepdepeHuns cperay. KorepeHTHbIe
BoJIHBL. Crioco0bl HaOmoneHus uHTepdepernnu: onbiT FOHra, ounpusmsl @peHens,
3epkasia PpeHens, uHTeppepeHLUs] HA TOHKHMX IUIEHKax. Pa3HOCTh Xozma BOJH.
VYenoBus BO3HUKHOBEHUS WHTEP(EPEHIMOHHBIX MaKCHMYMOB M MHHUMYMOB.
OmnpenencHue  pe3yabTHPYIOIIEH aMIUIUTYIsl KoleOaHMH TIPH  HAJIOXKCHUH
KOTepeHTHBIX BONH. [IprMeHeHne naTepdepeHun./

48. Nuopakuwms /TloHstre «auppakuus». YCIOBHS HAOMIONEHUS TU(PAKIHH.
Hdudpakius cBeta Ha OIUPPAKIHOHHON pemIeTKe. YCIOBHS BO3HHKHOBCHHS
MaKCHMyMOB i MUHUMYM AnU(pakiu. /

49. Tlonspuzauusi cBera / [IOHATHS «ECTECTBEHHBIH CBET» U «IOJSIPU30BAHHBIN
cBeT». [lomydyeHne moONMsPU30BaHHOIO CBeTa. 3akoH Maioca Ui ONpeeeHUs
MHTEHCUBHOCTH CBETa MPOLIE/IIEro Yepe3 MOJSIPU3aTop, aHaIn3aTop, MoJsipu3aTop
u aHanusarop. [IpuMeHenue nonspuzaruu./

50. [Jucnepcus cBera /Ilonsatne «aucnepcusi». Buabl aucnepcun: HopMmaibHas,
aHoManbHas. [loHsATHE «crieKTp». Buabl CIIEKTPOB: MCIYCKaHUS M MOIVIOLICHUS.
Crutonissle, TMHEHYATHIC U TTOJI0CaThie CIEKTPhl. CIIeKTpabHbIN aHaTN3./

51. TennoBoe m3myueHue /IloHATHE «TETIOBOE M3IydeHHE». [IOHATHS «TOTHAS H
CIEKTpabHasl JIy4EHCITyCKaTelbHasi CIOCOOHOCTBY», «IOJNHAasi W CIEKTpasibHas
Jy4enonIONIaTeNIbHAsL  CIIOCOOHOCTB», «a0OCOMIOTHO YEepHOE TeJo». 3aKOHBI
TeruioBoro m3nydeHus: Kupxroga, Credpana — bomprmana, Buna. 3aBUCHMOCTB
CIEKTPAIBHON INIOTHOCTH SHEPreTHYECKONH CBETHMOCTH a0CONIIOTHO YEPHOTO Tela
OT JUIMHBI BOJIHBL./

52. ®oroaddexr /lonstue «pororddexr». Buapl dortosddexra: BHEmHUA u
BHyTpeHHui. HabOmiomenue BHemHero ¢orodddexra. 3aKkoHBI  BHEIIHETO
¢dorosddekra. YpaBHenne OitHiureiiHa. Pabora BbIXOa 3JEKTpOHA M3 MeTaslIa.
Kpachnas rpanuna ¢otoaddexra./

53. Oddexr Komnrona. [amenue cera /Ombir KomnToHa. 3akOH COXpaHCHHS
umnynsca 3ekrpoHa. Omeir [1.H. JleGenmema. [laBieHue cBera ans aOCOIIOTHO
YepHOTO, 0EI0T0 1 3epKaJIbHOTO Teja./

54. BomHoBEIe cBoiicTBa yacturl /Dopmyna ne bpoiing. JJudpakuus 1eKTpoHOB H
HEUTpOHOB B Kpucramwiax. HeompenenenHoctu [eizenbepra. CooTHomeHHe
HeompeneneHHocTeld. BoinroBas pynkums. Ypasaenus llpenunrepa./

55. Mopnenu crpoenust atroma /Aromuctuyeckas momaeib. Mogaens Jx. TomcoHa.
[Inanerapnas mognens aroma. Ilocrynatel bopa. ®@opmyna bansmepa. @opmyna
bansmepa — Pumbepra. CrekTp u3aydeHus aromMa Bomopoja. Paamyc opOHTHI
anekTpoHa. CKOpOCTh 3JMeKTpoHa. OHeprus dnekTpoHa. CrHexTp dSHeprui
AIIEKTPOHA. YPOBHHU 3HEPTHH./

56. DnemeHTbl COBpeMEHHON (u3UKK aroMoB M Mouiekyn /KBaHTOBbIe uucia:
IIaBHOE KBAHTOBOE YHCIIO, OPOUTAIbHOE KBAHTOBOE YHMCIIO, MArHUTHOE KBAaHTOBOE
YHCII0, CIIMHOBOE KBaHTOBOE uncio. [Ipasuia orbopa. [Tpuammn [Maymu. IpuHnmn
MHHHUMYMa 3Hepruu. [lepronuueckas cucrema anemenToB /.M. Menneneesa./

57. Crpoenne sapa aroma /Monenu cTpoeHHs aroMHoro siipa. OOo3HaueHHe
aroMHbIX sipep. Vzoromsl. M3006apel. M3oToHbl. [ledekr macchl. DHeprust cBs3u.
Snepubie cuibl./

58. PaanoakTUBHOCTH / ITonstue «paMOAKTUBHOCTBY. EcrecTBeHHas
paaroakTUBHOCTh. VICKyCCTBEHHAss paJIMOAKTHBHOCTh. THIBI paJUOaKTHBHOTO
pacnanma: anbda-, Oera-, rTamMma-pacmaa. Ilepwox momypacmaga. 3akoH
paaroaKTUBHOTO pacmnana. /

59. Snepubie peakuuu /TIoHsITHE «sinepHbIe peakiun». Cxema sIepHON peakinu.
Tunb IIEpHBIX peakuii: peakus aHHUTWIIALNH, PEAKIUN AETICHUs S/ep, PeaKkLuu
CHHTEe3a szep./

60. DnemeHrapHbIe YaCTHIIBI /TlonsiTre «3NIeMEHTapHBIE YaCTHIIBD.
Knaccudukanms snemMeHTapHbIX YacTull. B3anMozelcTBre seMEeHTapHBIX YacTHII.
Ksapku. ®yHnamMeHTaIbHBIC B3aUMOACUCTBHSL./

61. IlpaBuia moacyera KOJIMYECTBA 3HAYALIMX HU(P B YHCIIE

62. IlpaBuia OKpYIICHUS HPUOIMIKCHHBIX YHUCEIT

63. H3mepeHue TMHEHHBIX BETHIHH

64. IlpaBuia moctpoeHus rpad)uKoB

65. H3mepeHue UMITyIbCa TEN 10 B3aUMOACHCTBHS

66. M3mepeHre UMITYIbCa TEN MOCIC X B3aMMOICHCTBHUS
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KoseOaHust
70. U3zmepenue
MasTHHKA

CBETOBBIX JIyuel

67. WccnemoBaHue 3aBHCUMOCTH YIVIOBOIO YCKOPEHHSI BPAILAIONIETOCS Tela OT
MOMEHTA BPAIIAIOIIEH CHITBI

68. WccnemoBaHue 3aBUCUMOCTH YITIOBOIO YCKOPEHHS BPAIIArONMIETOCs TEa OT
MOMEHTA WHEPIIUU

69. HaOmroneHue BIWSHUS JUIMHBI MATEMAaTHYECKOTO MAasTHHKA HA TEPHOJ €ro

71. W3mepenne ko3¢ UIIeHTa BI3KOCTH TUCTHLTUPOBAHHONW BOIBI

72. W3mepenue ko3 UIMECHTA BI3KOCTH CIIHPTA

73. H3mepenue ko3¢ UIMEeHTa TOBSPXHOCTHOTO HATSHKCHUS JKAAKOCTH

74. HccnemoBaHWe yHOPYTHUX CBOHCTB KOCTHOM TKaHH

75. M3mepenne Gpu3nueckux BEIHMUYHH 3JIEKTPOU3MEPUTEIBHBIMU TPUOOpaMHU
76. HaOmropenue ocruuiorpaMMbl IEPEMEHHOTO TOKA

77. Habmonenne
MEepEMEHHOTO TOKa
78. HaOmonenne
MepEMEHHOTO TOKa
79. HaOmropeHune QpUIBTPYIOMIETro NeHCTBUS KOHACHCATOPOB

80. M3mepeHne HHIYKIUH MarHUTHOTO TTOJIS

81. U3mepeHue >IeKTPONPOBOIHOCTH KUBOU TKAaHU

82. M3mepeHue ynenpHOTO COMPOTUBIICHUS )KUBOH TKaHH

83. H3smepenne yBenmueHNs 00bEKTHBA U BEIMIHMHB MUKPOOOBEKTa

84. OmpeneneHue anepTyphl U peena pa3pelleHuss MEKPOCKOIa

85. H3mepeHne OCBELICHHOCTH B J1aDOpaTOpUU

86. M3mepeHue CHIIbI CBETA JAMIThI HAKATUBAHUS

87. M3mepeHue UIMHBI CBETOBOW BOJIHBI IIPU MPSIMOM M HAaKJIOHHOM NaJCHUU

88. H3mepeHue KOHIICHTPAIIMK PACTBOPOB ONTHUCCKU aKTHBHBIX BEIECCTB
89. HaOmroneHue CIIeKTPOB MCITyCKAaHUS CBETa
90. HaOmromeHue CIICKTPOB MOTIIONISHHSI CBETa

YCKOpCHUA CBO60,HHOFO nmaacHuss MCETOAOM MAaTEMAaTHU4YCCKOI'O

OCHIUJITIOTpaMMbl OJHOIIOJYTICPUOAHOI'O BBITIPAMIICHUSA

OCHUJITIOTpaMMbl ABYXIIOJIYTICPUOJHOTO BBITIPAMIICHUSA

IIIxana u Kpute

NN OICHHBAHHA OTBCTA o6yt1a}omer005{ IMPEACTABJICHLI B Ta6J'II/II_Ie.

Ixaaa

Kputepuu ouenuBanus

Ouenka 5
(oTu4HO)

- o0yuaroIuiics MOJTHO YCBOMI yueOHBIN Marepual;

- TIOKa3blBa€T 3HAHWE OCHOBHBIX MOHSATUH JAMCUUIUIMHBI, TPAaMOTHO IOJb3yeTCs
TEPMHUHOJIOTHEH;

- MPOSBISIET YMCHHE aHAJIM3MpPOBaTh W 0000maTh WHQPOPMALUIO, HABHIKH CBS3HOTO
ONMCAaHUS SIBJICHHUH U NPOLECCOB,;

- JEMOHCTPHUpPYET YMEHHUE M3flaratb Marepual B ONPEIENIEHHOM JIOrMYeCKOi
MOCJIE0BATENbHOCTH;

- TIOKa3blBaeT yMEHUE WUIIOCTPUPOBATH TEOPETUUYECKUE TMOJOXKEHUS KOHKPETHBIMU
puMepamu;

- IEMOHCTPHUPYET CHhOPMUPOBAHHOCTh U YCTOHYNBOCTD 3HAHHU, YMEHHIA U HABBIKOB,;

- MOTYT OBITh JOMYIICHBI OJHA—JBE HETOYHOCTH IIPH OCBEIIEHHUH BTOPOCTETICHHBIX
BOIIPOCOB

Ornenka 4
(xopo1o)

- OTBET y}IOBHeTBOpﬂeT B OCHOBHOM Tpe6OBaHI/I${M Ha OHCHKy «5)), HO HpPI OTOM HUMEET
MECTO OJIMH M3 HEJOCTATKOB:

- B YCBOEHHMH y4eOHOr0 MaTepHaya JIOMYIIEHbI MPOOEsbl, HE MCKA3MBIIHE COAEPIKAHHE
OTBETA;

- B M3JIOKEHHUH MaTepHaia JIOMYyIIeHbl HE3HAYUTENbHbIC HETOYHOCTH

Orenka 3
(YIOBIETBOPUTEIHHO)

- 3HaHWE OCHOBHOTO NPOTPaMMHOIO Marepualia B MHHUMAILHOM O0BEME, MOTPEIIHOCTH
HEMPUHILIMIIKAIBLHOTO XapaKkTepa B OTBETE Ha 3K3aMeHe: HETOJIHO WX HeMoCe10BaTeIbHO
PACKPBITO CONIepKaHUE MaTepHralia, HO ITOKa3aHo 00Iee MOHUMAaHKE BOIIPOCOB;

- IMEJIHACH 3aTPYIHCHHUS WU JIOIYIICHBI OITUOKH B ONPE/ICIICHIH MOHATHH, UCTIOIE30BaHUN
TEPMHUHOJIOTUH, OIMUCAaHUMU SIBJIEHUH U MPOLIECCOB, HCIPABICHHbIE MOCIE HABOASIIUX
BOIIPOCOB;

- BBISBIICHA HEAOCTaTOYHas CGOPMHUPOBAHHOCTh 3HAHWN, YMECHHH ¥ HABBIKOB,
oOydJaronuiics He MOXKET IPUMEHHUTH TEOPHIO B HOBOW CUTYallnH

Orenka 2
(HEYIOBIIETBOPUTEIHHO)

- mpoOeJbl B 3HAHUAX OCHOBHOTO MPOTrPAMMHOIO MAaTepualia, MPHHIUIHATIBHEIC ONTHOKH
[IPU OTBETE Ha BOIIPOCHI;
- o0OHapy)XeHO HE3HAaHHWE WJIM HEMOHUMaHWe OOJbIIed WM HamOoJiee BKHOH dYacTH
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y4e0HOTO MaTepuaa;

BOIIPOCOB;

HaBbIKH

- HOITYUICHBI OILIMOKU B OIpeAC/ICHNN HOHHTI/II7[, npu KUCIOJIb30BAHMU TCPMHUHOJIOTUU, B
OIIMCAHUU SIBICHUI 1 MMpOUECCOB, KOTOPbIC HE UCITPABJICHBI IMOCJIC HECKOJIbKUX HABOASAIINX

- HC C(l)OpMPIpOBaHLI KOMIIETCHIIUU, OTCYTCTBYIOT COOTBETCTBYIONIUC 3HAHUA, YMCHHUA U

TecToBbie 3agaHus 110 JUCIHUITIJIINHC

Ha3bIBACTCH ...
1) BemiecTBOM
2) marepueit
3) nonem

4) temom

2. Buza matepu, U3 KOTOPOTO COCTOST Tela, HAa3bIBACTCA ...
1) BemecTBOM

2) MoIeKyJIoi

3) monem

4) atomom

3. By Matepuu, mocpeicTBOM KOTOPOTO B3aMMOICHCTBYIOT TeNa, HA3bIBAETCS ...
1) BemecTBOM

2) MoneKynoi

3) nonem

4) atromom

4. I'paBUTAlIMOHHOE B3aMMOJACHCTBUE OCYIECTBISETCS MEKIY 3a cuer
IPaBUTAIMOHHOTO MOJIS.

1) Tenamu, 06IaAOIIMMH MACCON TTOKOSI

2) Tenamu 00aAIOIIMMHE 3aPsIIOM

3) aneMeHTapHBIMH YaCTULIAMH

4) HyKJIOHaMH BHYTpH sipa aTomMa

5. DIIeKTPOMATHUTHOE B3aUMOJIEHCTBUE OCYLIECTBIAETCA MEKIY , 3@ CYET
JJIEKTPOMATHUTHOTO TIOJIS.

1) Tenamu, 06JaTAFOMIMMH MaCCOM MOKOS

2) Tenamu 00JAAIOIIMMHE 3aPsIIOM

3) aneMeHTapHBIMU YaCTUI[AMHU

4) HyKIOHaMM BHYTpPH sApa aromMa

6. Cnaboe B3auMOCHCTBHE OCYIIECTBIISIETCS MEKIY ...
1) Tenamu, 00NAIAIOIUMH MAaCCOM MTOKOS

2) TenaMu 00JIaAAOIIIMH 3aPSIOM

3) aneMeHTapHBIMU YaCTUIIAMHU

4) HyKJIOHAMH BHYTPH sI[pa aToma

7. CuibHOE B3aMMOJICHCTBHE OCYIISCTBISACTCS MEXKIY ...
1) Tenamu, 00NAAIOIIUMHE MAaCcCOM MTOKOS

2) Tenamu 0018 JAOLIMMU 3aPSIOM

3) aeMeHTapHBIMK YaCTUIIAMHU

4) HyKJIOHaMH BHYTpPH siIpa aromMa

8. (hopMa JIBIKEHHS MaTEPHH BKIIIOYAET B Ce0sl HK3MEHECHHS,
NPOUCXOAAIINE HA YPOBHE 00LIECTBA, OOLUICCTBEHHBIX OTHOLICHHH.

1) dusnueckas

2) XuMuueckast

3) Buonoruyeckast

No OLieHOYHbBIE CPEJCTBA Kon u HanmeHnoBanue
TunoBble KOHTpPOJBbHBIC 3alaHusl W (WIM) MHBIE MaTepHalbl, HEOOXOAMMBIC Ul | MHIMKATOPA KOMIIECTEHIIMU
OLICHKM 3HaHWH, YyMEHHMH, HaBBIKOB M (WJIM) ONBITa  AEATEIHHOCTH,

XapaKTepu3yIoIuX Cc(HOpPMUPOBAaHHOCTh KOMIIETEHLMH B IPOLECCE OCBOCHHMS
JHCIUIUIHHBI
1 1. Bce, 9T0 Hac OKpY)KaeT, YTO IMO3HACTCS C TIOMOIIBI0 OPTaHOB YYBCTB, HUa-1. VK-1

Ocy1miecTBIsIeT OUCK,
KPUTUYECKUH aHAJIU3 U
CHHTE3 HH(OPMaINH,
MIPUMEHSET CHCTEMHBIN
TIOAXO, JUISl PEILICHNUS
IIOCTABJICHHBIX 3a1a4
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4) CounasnpHas

9. (opMa IBIDKEHHSI MaTepUH BKIIIOYACT B ce0sl IPOLIECCHI,
CBSI3aHHBIC C MPEBPAICHIEM BEILECTBA, PEATU3yeTCsl Ha YPOBHE MOJICKYJIbI
1) Ousnueckast

2) XuMuueckast

3) Buonoruyeckas

4) CounanpHas

10. (dhopma IBIDKCHHS MaTepUH BKIIOYAET B ceOsl IBIKEHHUE
9NIEMEHTAPHBIX YaCTHIl M TOJIEH, peanu3yeTcst Ha ypOBHE MHKPOCTPYKTYPEI
(Monekyna, aToM, 3IIeMEHTapHBIC YaCTHIIBI)

1) dusnueckast

2) XuMuueckast

3) Buonoruyeckas

4) CounanbHas

11. (bopMa JIBIKCHUS] MaTepUH BKIIIOYAeT B ce0st (QYHKIIMOHUPOBaHHE
Y pa3BHUTHUE )KUBBIX OPTaHU3MOB, PEANU3YETCS HA YPOBHE KIICTKH

1) dusnueckas

2) Xumudeckast

3) Buonoruyeckas

4) ConmanbHas

12. B 3aBHCHMOCTH OT BH/Ia TPACKTOPUH MEXaHUUCCKOE BIKECHUE MOXKET OBITS ...
(BwiOepuTe Bce BepHBIE BapUaHThl OTBETA)

1) npsiMonuHeHOE

2) paBHOIIEPEMEHHOE

3) paBHOMEpHOE

4) HepaBHOMEPHOE

5) kpuBONHMHENHHOE

6) M0 OKPYXHOCTH

13. B 3aBUCHMOCTH OT XapakTepa U3MEHEHHUS CKOPOCTH Pa3sINYatoT ABUKCHHE ...
(BriOepuTe Bce BepHBIC BAPHAHTHI OTBETA)

1) npsiMonuHeHOE

2) paBHOIIEPEMEHHOE

3) paBHOMEpHOE

4) HepaBHOMEPHOE

5) kpuBONHHEHHOE

6) 10 OKPYKHOCTH

14. Bextop cKOpOCTH BCeTIA ...

1) coBnagaer ¢ BEKTOPOM YCKOPEHHUS

2) MPOTHBOIIONIOKEH HATIPABJICHHIO BIKCHHUS Tela
3) coBmagaeT ¢ HaNpaBJICHUEM JBHKCHHUS Tela

4) IPOTUBOIOJIOKHO HAIPABJIEH BEKTOPY YCKOPCHHUS

15. Ecnu Teno ABMKETCS 3aMEJIJICHHO, TO BEKTOP YCKOPEHUS BEKTOpY
CKOPOCTH.

1) conanpasien

2) mepreHIHKYISIpeH

3) HampaBneH MPOTHBOMOIOKEHO

4) pacnoyioeH MO yIIIoM K

16. Eciu Testo ABMKETCS YCKOPEHHO, TO BEKTOP YCKOPEHUS BEKTOPY
CKOPOCTH.

1) pacmosokeH Mot YoM K

2) neprneHIuKyIsSpeH

3) NPOTUBOIIOJIOKHO HAIIPABJIEH

4) coHamnpasieH

17. Eciin pykosiTKa IIPaBOTO BHHTA BPAIIAETCs B HAIPABICHUH JBIDKEHIS TENIA TI0
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OKPY)KHOCTH, TO ITOCTYHATEIbHOE JBIKCHIE BUHTA YKAKET HAMIPABJICHUC
BEKTOpA. ..

1) yrioBoro nepemeneHus

2) yIJI0BO# CKOPOCTH

3) yI1oBoro yckopeHwus

4) MOMEHTa UMITYIIbCa

18. BekTop yriioBOoro yCKOpEHHUst COHAIIPABIIECH ¢ BEKTOPOM YIIIOBOW CKOPOCTH IIPU
JBIKCHHH.

1) paBHOMEpHOM

2) paBHO3aMeICHHOM

3) yCKOpeHHOM

4) HepaBHOMEPHOM

19. BekTop yII0BOr0 YCKOPEHHS MPOTHBOMOIOKHO HAMPABICH BEKTOPY YITIOBOMH
CKOPOCTH MPH JIBUKEHHH.

1) paBHOMEpHOM

2) 3aMeITIEHHOM

3) paBHOYCKOpEHHOM

4) HepaBHOMEPHOM

20. CropocTtb Mstga Maccoit 50 T, OpPOIIEHHOTO BEPTHKAIBHO BBEPX, MEHSETCS 110
3akoHy v=12-10t. 3HaueHHe MOy UMITYJIbCa MsI4a Yepe3 2 CEKyH/Ibl ocie
HayaJsa IBWKEHUs paBHO _ krem/c. (0,4)

1)04

2) 400

3)-0/4

4)4

21. Cropoctb Msiua Maccoid 100 1, OpOIIeHHOTO BEPTUKAIBHO BBEPX, MEHSETCS I10
3akoHy v=40-8t. 3HaueHre MOyl UMITyJbCa Msi4a yepe3 4 CeKyH/Ibl I10CJe Havajia
JIBIDKCHUS PAaBHO KIr*Mm/C.

1)-0,8

2) 800

3)0,8

4)8

22. JlaHbl TPH TeJa: CILIONIHOMN TUCK, TOHKOCTEHHBIN HUIHHID (TpyOa) u 1miap,
MpUYEeM MacChl M U PaaUyCchl R 0CHOBaHU IuCKa U TPYOBI U paanyc apa
oauHakoBbl. OCh BpAIlIEHHUS MPOXOIMT Yepe3 HEeHTP Teua. i1 MOMEHTOB HWHEPIIHiA
paccMaTpUBAaEMbIX TEJI BEPHBIM SIBJSICTCS YTBEPIKACHHUE, UTO ...

1) HauOONBIIIUM MOMEHTOM MHEPIMU O0NAaeT JUCK

2) HauOOJBIIMM MOMEHTOM HHEPIMH 003 JaeT map

3) MOMEHTBI HHEPILIUH BCEX TPEX TEJ OJUHAKOBBI

4) HanOONBIIIIM MOMEHTOM MHEPLHH 00najaet Tpyba

23. JlaHbl TpH TeNa: CIIOMIHOMN JIMCK, TOHKOCTEHHBIN HMIIMHID (TpyOa) U 1map,
MpUYeM Macchl M ¥ paguychl R 0cHOBaHMH TUCKa 1 TPYOBI M pajuyc Imapa
onuHakoBbl. Och BpallleHHs IPOXOAUT Yepe3 LeHTp Tena. J[jiss MOMEHTOB HHepLUi
paccMaTpuBaeMbIX TeJl BEPHBIM SIBISIETCS yTBEPKICHHUE, UTO ...

1) HaMMEHBIIIMM MOMEHTOM HHEPIMHU 001a1aeT JUCK

2) HaMMEHBITUM MOMEHTOM UHEPLUK 00JIa1aeT map

3) MOMEHTBI HHEPIIMH BCEX TPEX TeJl OJMHAKOBBI

4) HaMeHBIIMM MOMEHTOM MHEpLUH 00naaaet Tpyba

24. Ecnu BEeKTOPHI CHIIBL M TIEPEMEIIICHNS] COHANPABIICHBI, & YIOJI MEKIY HUMH
paseH 0, To paboTa, COBEpLICHHAs CHIIOH ...

1) paBHa HyIO

2) MakCHMaJIbHA ¥ TIOJIOXKUTEIIbHA

3) monoKuTEIBHA

4) MakcHManbpHA U OTPHLATEIbHA

25. Eciii BEKTOp CHIIBI TIEPIICHAMKYIISIPEH BEKTOPY HNEepeMelleHH s, TO padora,
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COBEpIICHHAs CUJION ...

1) paBHa HyITIO

2) MakcUMallbHa M MOJI0KHUTEIbHA
3) monoxxuTeapHa

4) MakcuMaJlbHa M OTPHLATEIBHA

26. Ecniu yron Mexx1y BEKTOpaMu CHITBI M iepeMertieHus pases 180, To pabora,
COBEPILIEHHASI CUJIOH ...

1) paBHa HyIIO

2) oTpuIiarensHa

3) monoKuTENBHA

4) MakcHManbHa U OTPHIATEIBHA

27. Ha yacTuity, HaXoAsIIIyrocs B Hayalle KOOpAWHAT, IEHCTBYET CHUIla, BEKTOP
KOTOpOii onpenensieTcst BeipaxkeHneM F=2i -3j. PaboTa, coBepuieHHast 3Tol cHiIoit
IpY NIepeMEelIeHIH YacTUIBI B TOUKY ¢ KoopanHatamu (5;0) paBHa Jlx.
1)-15

2) 25

3) 23

4) 10

28. Ha gacTuity, HaxoAsIIyrocs B Hadalle KOOPANHAT, IEHCTBYET CHIIa, BEKTOP
KOTOpO# ompexnensercs BeipakeHneM F=41 +3j . PaboTa, coBepiieHHas 3TON CHITON
IIpH NIEpEeMEIIEHIH YaCTUIBI B TOUKY ¢ koopanHatamu (0;5) paBHa JUx.

1) 15

2) 25

3) 23

4) 10

29. Ha vacTuily, HaXOASIIYIOCS B Havajie KOOPIMHAT, ACUCTBYET CHJIA, BEKTOP
KOTOPOH ompexnensercs BeipakeHneM F=2i +3j . Pabota, coBepmieHHas 3TOH CHITON
TIpH [IepeMEIIeHNH YacTUIIBI B TOUKY C KoopanHatamu (5;5) pasHa  JIxk.

1) 15

2) 25

3)23

4) 10

30. Ha vacTwuily, HAaXOASIIYIOCS B Havajie KOOPIMHAT, ACHCTBYET CHIIa, BEKTOP
KOTOPOU omnpezessiercs: BeipakernreM F=4i -5j . Pabora, coBepiieHHas 3T0O# Crioit
MY NIepEeMEeIEHUH YaCcTUIlbl B TOUKY ¢ KoopauHatamu (2;-3) paBHa _ JIx.
1)-15

2) 25

3)23

4) 10

31. Ilpu yMeHbIICHHH B 4 pa3a JUIMHBI HUTH MATEMATHYECKOTO MasiTHUKA IEPUOJT
KOJICOaHHUS ...

1) He u3MeHUTCS

2) yBenuuutcs B 4 pasa

3) yBenuuutcst B 2 pasa

4) yMmeHbIIUTCS B 2 pasa

32. Tlpu yBenu4eHUH B 4 pa3a JUIMHBI HUTH MATEMaTHYSCKOTO MasiTHUKA U
YBEINYCHUH MAacChl Tpy3a B 4 pa3a, Nepuoj KoaeOaHus ...

1) He u3MeHHUTCS

2) yBennuurces B 4 pasa

3) yBenunuurces B 2 pasa

4) yMeHbIIUTCS B 2 pasa

33. Tlpu yBennMYeHUH Macchl rpy3a B 4 pasa Ieprojl KoJIebanus pyKUHHOTO
MasTHHKA ...

1) yBenuuurcs B 2 pasa

2) He U3MEHHUTCS
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3) yBenuuurcs B 4 paza
4) ymeHpIIuTCs B 2 pasa

34. Tlpu yBenuuenuu B 2 paza Macchl Ipy3a U YBEIUYEHHUH )KECTKOCTH MPYKHHBI B
2 pasa, nepuoj KosueOaHus IPY>KMHHOTO MAsTHUKA ...

1) He u3MeHHUTCS

2) yMeHbIIHUTCS B 2 pasa

3) yBennuutes B 2 pasa

4) yBenmunTcs B 4 pasa

35. B ocHOBe crienmuansHON TEOPUH OTHOCUTEIBHOCTH .. .

1) GbLT OJTOKEH SKCIIEPUMEHT, TOKA3aBIINi HE3aBHCUMOCTH CKOPOCTH CBETa OT
CKOPOCTH JIBI)KCHHSI ICTOUYHUKA U TIPUCMHUKA CBETA

2) ObLIT MONOXKEH IKCIIEPUMEHT 110 U3MEPEHUIO CKOPOCTH CBETA B BOJIE

3) ObLIM MOIOXKEHBI MPEACTABICHUS O TOM, YTO CBET SIBJSIETCS KOJeOaHueM
HEBUIUMOTO 3upa

4) 6bLIa MONOXKEHA THIIOTE3a O B3aUMOCBSI3H MacChl U SHEPTUH

36. IIpn ycTaHOBICHHM COOTHOLICHHUS MEKAY 3aKOHAMH KJIACCHYECKOH MEXaHUKH 1
CHELHANTbHON TEOPHUH OTHOCHTEIBHOCTH BEPHBIM YTBEPKACHUEM SIBISIETCS ...

1) BTOpBIEC TOITHOCTBIO ONPOBEPraro MepBbIe

2) BTOpBIC IEPEXOMAT B NIEPBBIC IPH ABMKCHUH YaCTHI[ CO CKOPOCTHIO MHOTO
GoIbIIIe CKOPOCTH CBETA

3) mepBble IepPEeXOIAT BO BTOPBIC IPH ONMCAHUH MUKPOYACTHUIL

4) BTOpBIC MEPEXOAT B IEPBBIC MPHU ABMKCHUH YACTHUIL CO CKOPOCTHIO MHOTO
MEHBIIIE CKOPOCTH CBETa

37. CropocTh CBETa B BaKyyMe HE 3aBUCHT OT CKOPOCTHU JBHKCHUS HCTOYHUKA U
HAOJTFOAATEIIS — 3TO MPHHITKII ...

1) oTHOCHTENBHOCTH

2) mocTOsAHCTBA

3) HezaBUCHMOCTH

4) coOTBETCTBHS

38. dusnyeckue SBJICHNUS B OJWHAKOBBIX YCIOBHUAX MPOTEKAIOT OJIMHAKOBO BO BCEX
HHEPIMAIBHBIX CHCTEMaX OTCYeTa — 3TO TPHHIIAII ...

1) oTHOCHTENBHOCTH

2) OMOJHUTEIBHOCTH

3) cooTBeTCTBUS

4) He3aBHCHMOCTH

39. Kocmuueckuit kopaOib ¢ IByMsi KOCMOHABTaMH JIETUT cO ckopocThio v=0,8c (c
- CKOPOCTB CBETa B BaKyyMe) B CHCTEME OTCUETa, CBI3aHHOH ¢ HEKOTOPOH
raHeToi. OWH U3 KOCMOHABTOB MEJICHHO ITOBOPAYMBACT METPOBBINA CTEPIKEHD W3
MOJIOKEHUS 1, MePICHINKYISIPHOTO HATIPABJICHUIO ABIXKCHHUS KOPaOis, B
MOJIOKEHHE 2, TapaljieIbHOe HAlpaBiIeHUIO IBKeHUs. [[JIMHA 3TOr0 CTEPXKHS ©
TOYKH 3pEHISI HAOIIOATelIs, HAXOIAIIETOCs Ha TUIAHEeTe, ...

1) usmensiercs ot 1,0 M B mosioskenuu 1 10 0,6 M B MOJOKEHUH 2

2) mamenstercst ot 1,0 M B monoskeruu 1 10 1,67 M B NOJIOKEHHH 2

3) pasna 1,0 M nipu J1r060# €ro OpUEHTAIIMA

4) usmensiercs ot 0,6 M B nostoxkenuw 1 10 1,0 M B mosiokeHun 2

40. Kocmuueckuii kopabib ¢ AByMs KOCMOHAaBTaMHU JIETUT cO cKopocThio v=0,8c (¢
- CKOPOCTh CBETa B BAKyyMe) B CHCTEME OTCUETa, CBI3aHHON ¢ HEKOTOPOM
wiaHeto. OAUH U3 KOCMOHABTOB MEJIJIEHHO IOBOPAYUBAET CTEP>KEHB AIMHOK 0,6
M U3 MOJIOKEHUS |, MapayuieIbHOTO HAIIPABICHUIO IBHYKEHUS KOpaOIs, B
MOJIOKEHHE 2, IEPIICHIUKYIIPHOE HAIIPABICHUIO ABIKCHUA. J[JIMHA 3TOTO CTEePKHS
C TOYKH 3pEHUs HaOIIoIaTeNsl, HaXOAAIIeToCs Ha IUIaHETe, ...

1) uzmensiercs ot 1,0 M B mostoskenuu 1 10 0,6 M B IOJOKEHUH 2

2) mamenstercs ot 1,0 M B monoskernu 1 10 1,67 M B OJIOKEHHH 2

3) pasna 1,0 M npu J11060# €ro OpUEHTALIMA

4) usmensiercs ot 0,6 M B nostoxkenus 1 10 1,0 M B mosioskeHun 2
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41. KocMudeckuit Kopadiib JIETUT O CKOpoCThio v=0,8¢ (C - CKOPOCTh CBETa B
BaKyyMe) B CUCTEME OTCUETa, CBA3aHHON C HEKOTOPOH mianeTor. OnuH u3
KOCMOHABTOB MEIJICHHO TTOBOPaYMBACT METPOBBII CTEPKEHB U3 TOJIOKCHUS 1,
MEPICHIUKYISIPHOTO HATIPABJICHUIO JIBHKCHUS KOPAOIs, B TOJIOKEHHE 2,
napasieIbHOS HAMPABJICHUIO JBIKCHHUS. J[JIMHA 3TOTO CTEPIKHS C TOYKH 3PCHHUS
JIPYroro KOCMOHABTA ...

1) usmensiercs ot 1,0 M B mosioskenuu 1 10 0,6 M B moJOKeHUH 2

2) mamensiercs ot 1,0 M B monoskeHuu 1 10 1,67 M B OJIOKEHHH 2

3) pasua 1,0 M ipu TGO €r0 OpPHUEHTAIIMH

4) usmensiercs ot 0,6 M B nosoxkenun 1 10 1,0 M B ojIoKeHUH 2

42. Kocmuueckuit Kopabib JeTUT co ckopocTbio v=0,8c (¢ - cCkopoCTh cBeTa B
BaKyyMe) B CICTeME OTCUeTa, CBA3aHHON C HEKOTOpOH miuaHeToi. OnuH u3
KOCMOHABTOB MEJJICHHO MOBOPAYUBAET METPOBBII CTEPKEHb U3 MOJOXKEHUS 1,
MmapajuieIbHOTO HAMIPABJICHHUIO ABMKCHUS KOPaOJis, B MOJIOKCHUE 2,
MEePIeHIUKYISIPHOE HAMPABICHUIO IBHKEHHUs. [IJIMHA 3TOTO CTEPXKHS C TOUKH
3pEHUs APYroro KOCMOHABTA ...

1) usmensiercs ot 1,0 M B mosioskeruu 1 10 0,6 M B MOJIOKEHUH 2

2) uzmenstercs ot 1,0 M B mosioskennu 1 10 1,67 M B oI0KeHMH 2

3) paBna 1,0 M npu 110001 €10 OpUSHTAIIMA

4) uzmenstercs ot 0,6 M B monoxkenuu 1 10 1,0 M B onokeHnN 2

43. BpoyHOBCKOE JIBMKECHHE TTOATBEPKIAET CYIIECTBOBAHHE ...
1) B pupoIEe WAEATBHOTO ra3a

2) Xa0THYECKOTO TEMIOBOTO ABHXKEHHSI aTOMOB M MOJIEKYIT

3) BSIBKOCTH JKHIKOCTEN

4) cBepXBBICOKOTO BaKyyMa

44. YtoObl CKOPOCTB JIBMXKEHUSI OPOYHOBCKHX YaCTHI YBEJIHYMIACH HEOOXOIMMO
...(BobiOepute Bce BepHBIE BapUaHThl OTBETA)

1) yBenmuuuTh TEMIIEPATYPY

2) yMEHBIIUTh TEMIIEPaTypy

3) yBennuuTh Maccy OpOYHOBCKOH YaCTHIIBI

4) yMEHBIIUTH Maccy OPOYHOBCKOM YaCTHUIII

5) yBeNUUYUTh KOHIIEHTPALMIO YaCTHI]

45. Ilpu yBeIM4eHNU KOHIIEHTPAIIUH MOJIEKYJ HI€aIbHOTO T'a3a B JBa pas3a
JIaBJICHKE rasa ...

1) yBenuuurcs B 2 pasa

2) yMeHbIIUTCS B 4 pasa

3) ymeHbIuTCS B 2 pasa

4) He U3MEHUTCS

46. I1pu yMEHBIICHUN CKOPOCTH JIBIDKCHHUS MOJIEKY.I B 4 pa3a JaBleHHUE rasa
pasa.

1) yBenmuuuiocs B 2

2) yMEHBIIUIOCH B 4

3) yBenuumiaocs B 4

4) yMEHBIINIOCH B 2

47. JlaBneHue uIeambHOTO OTHOATOMHOTO Ta3a yBEIWYIIOCH B 4 pa3a Impu 3TOM
CpEIHsIs CKOPOCTh JABIKCHUSI MOJICKY _ pasa.

1) yBenmuuuiocs B 2

2) yMEHBIIUIOCH B 4

3) yBenuuunocs B 4

4) yMEHBIINIOCH B 2

48. CpenHsist CKOPOCTh JIBHKEHHUS MOJIEKYJT HIIEAIBHOTO OJHOATOMHOTO Ta3a
yBeNMUMIACh B 4 pasa, IpH 5TOM JaBIeHUE raza _ pas (-a).

1) ymeHpLIHIOCH B 16

2) YMEHBIIUIIOCH B 4

3) yBennumiaocs B 16

4) yBenuuuioch B 4
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49. JlaBnenue HeansHOro ra3a Ha CTEHKH COCY/a 3aBUCHT OT ... (BeiOepure Bce
BEpHBIC BAPUAHTHI OTBETA)

1) bopmbl cocyna

2) KOHIIEHTPAIIUU MOJIEKYJT

3) Temmepatypsl

4) CKOPOCTH JIBUKEHUS MOJIEKYJT

5) o6bema cocyna

6) BHEIIHErO JABICHUS

50. IIpu yBenmueHnn qaBieHns B 3 pa3a U yMEHBIICHHN 00beMa B 2 pasa
a0COIIOTHAS TeMIIepaTypa uaealbHoro raza _ pas (-a).

1) yBenmuuutes B 6

2) yBenuuures B 1,5

3) ymeHbIIUTCS B 6

4) ymenpmmnres B 1,5

51. Ipu yBenu4yeHUH TeMIepaTypbl 1 00beMa HealbHOro ra3a B 2 pa3sa, ero
JABJICHHS ...

1) He u3MeHHTCS

2) yMeHbIOWTCS B 4 pa3a

3) ymeHbIIUTCS B 2 pasa

4) yBennuutes B 4 pasa

52. U neannHblil ra3 MOCTOSHHOM MAacChl CXKaJId TaK, YTO €ro JaBICHHE
YBEIUYMIIOCH B JIBa pa3a, a 00beM YMEHBIIHICS BBoE. [Ipu 3TOM Temmeparypa
rasa...

1) yBenmuuuiach B Ba pasa

2) yMeHbIIUIACH B 2 pa3a

3) He U3MEHMITACh

4) yBennuunach B 4 pasa

53. lnst pacnpenenenns MakcBesia BEpHBIM SBISIETCS yTBEPXKICHNUE . ..

1) no3BossieT paccyUTaTh A0 MOJIEKYJ, CKOPOCTH KOTOPBIX 3aKITIOUCHBI B THOOOM
3aJJaHHOM MHTEpBaJle CKOPOCTEN

2) Haunbosee BepOSATHASI CKOPOCTh MOJIEKYIT 3aBUCHT TOJIBKO OT TEMIIEPATyPhI U He
3aBUCHT OT POJIa MOJIEKYI

3) mromiaak moj KPUBO# pacTeT C MOBBIMIEHHEM TEMIIEPATYPhI

4) npu MOHIKEHUH TEMIIEPATyPhI BETHYHHA MAKCHMYMa (DYHKIIMH YMEHBIIACTCSI

54. JIna pacupenenenus MakcBeiia BEPHBIM SBJSIETCS yTBEPIKICHUE, YTO MPH
HNOHM)KCHUH TEMIICPATYPHI ...

1) HanboJee BEpOSTHAS CKOPOCTH MOJIEKYJT YMCHBILIACTCS

2) BeNMMYMHA MaKCUMyMa (DyHKIIMH YMEHBIIACTCSI

3) MakcUMyM KPHBO# CMEIAeTCsl BOPABO

4) mowaap Mo KPUBOH yMEHBIIACTCS

55. Jlnga pacnpenenenns MakcBeiia BEPHBIM SBISIETCS yTBEPKICHUE, YTO MPH
MOBBIIIEHUH TEMIIEPATYPHI ...

1) HanGosee BEpOSITHASE CKOPOCTH MOJIEKY/I YMEHBIIAETCSI

2) BeNMYMHA MAKCUMYMa (BYHKI[HH YMEHBIIACTCSI

3) MakCHMyM KPHBOM CMEIACTCSI BIICBO

4) myouaap Mo KpUBOil yBEINYHBACTCSI

56. it pacupenenennst MakcBena BEpHBIM SIBISICTCS YTBEPXKICHHUE, UTO MPH
MOHIKEHUH TEMIIEPaTypHI ...

1) miommanp Mo KPUBOH YMEHbLIASTCS

2) MakCUMyM KPHBOH CMEIAeTCsl BOPAaBO

3) momank Mo KPUBOi yBEINYHBACTCS

4) BenunHA MakCUMyMa (pyHKINH YBEITHIHBACTCS

57. JIna pacupenenenns MakcBeiia BEPHBIM SBISIETCS YTBEPKICHUE, UTO ...
1) npu U3MEHEHHUH TEMIIEPATYPHI MOJOKEHUE MAKCUMYMa HE H3MEHSIETCSI
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2) ¢ yMCHBIICHHEM TEMIICPATyPhl BEINYMHA MAKCHMyMa yMEHBIIACTCS
3) mpu U3MEHEHNH TEeMIIePaTyPhI UIOLIAAb TOJ KPUBOIl HE U3MEHSCTCS
4) ¢ yBenMYCHHEM TEMIIEPATyPbl BETMYMHA MAKCUMyMa YBEITHYUBACTCS

58. Ecnu, He MeHsIs TeMIlepaTypbl, B3ATh ra3 ¢ 00JbLIel MOJIIPHON Maccoil 1
TaKHUM K€ YUCJIO MOJIEKYI, TO Ul paclpeesieHuss MakcBeilla BEpHbIM SIBIIIETCS
YTBEPKICHUE ...

1) momaas moq KPUBOW YBEITHIUTCS

2) BenMYMHA MaKCHMyMa YMCHBIINTCS

3) MakcuMyM KPHUBOW CMECTHTCSI BICBO B CTOPOHY MEHBLINX CKOPOCTEH

4) MaKCHMyM KPHBOIl CMECTHTCS BIPABO, B CTOPOHY GONBIINX CKOPOCTEH

59. Ecnu, He MeHsIs TeMIlepaTypbl, B3ATh I'a3 ¢ MEHbIIEH MOJIIPHON Maccoi 1
TaKUM JK€ YUCIIO MOJIEKYI, TO JUIs pacHpeaenaeHnss MakcBenia BepHbIM SBISeTCS
YTBEpKJCHHUE. . .

1) mtotaap Mo KPUBOH YBETHIUTCS

2) BeNMYMHA MAKCUMYMa YBEITHIUTCS

3) MakCUMyM KPHBO#H CMECTHTCS BIICBO B CTOPOHY MEHBIINX CKOPOCTEH

4) MaKCUMyM KPHBOW CMECTHTCS BIIPABO B CTOPOHY OOJIBIINX CKOPOCTEH

60. I[J'I?[ HU30TCPMUYCCKOIO Nporecca cupaBeAInBbl COOTHOLICHUS . ..
1) T=const, p>0, V>0
2) T>0, p=const, V>0
3) T=const, p>0, V<0
4) T>0, p>0, V=const

61. It n30XOPHOTO Tpolecca CIpaBeIBbl COOTHOILICHHS ...
1) T=const, p>0, V>0
2) T>0, p=const, V>0
3) T=const, p>0, V<0
4) T>0, p>0, V=const

62. JIns n300apHOTO Tporiecca CrpaBeUINBEl COOTHOIICHHUS . . .
1) T=const, p>0, V>0
2) T>0, p=const, V>0
3) T=const, p>0, V<0
4) T>0, p>0, V=const

63. [pouecc, B X0/1e KOTOPOTO YMEHbIIIEHHE BHYTPEHHEH dHEPI MU ra3a Mo3BoJIseT
eMy COBEpIINTh pabOTy Hall BHCITHUMH TEJIAMH, Ha3bIBACTCS ...

1) uzorepmudecKuii

2) agnabaTHBIH

3) u30X0pHbBIiI

4) uzobapHsIii

64. TIpouecc, mpu KOTOPOM M3MEHEHHE BHYTPEHHEH SHEPIuu PaBHO paboTe, B3ATOM
CO 3HAKOM «MHHYC», HAa3bIBAETCH ...

1) aguabarHEIM

2) u306apHBIM

3) u30TepMUUECKUM

4) U30XOPHBIM

65. - 9TO HAIPSHKEHHOE COCTOSTHHE TTIOBEPXHOCTHOTO CJIOS KHKOCTH.
1) [ToBepXHOCTHOE HATSKECHUE

2) MonekynsapHoe AaBIeHUE

3) Cuita mOBEepXHOCTHOTO HATSKCHUS

4) KoappuumeHT NOBEpXHOCTHOTO HATSHKSHUS

66. Sdsnenue 3aKJIFOYAETCS B TOM, YTO CMAayMBAIOILAsk )KUIAKOCTh B
KalMJUIAPE NOJHUMAETCSA U yCTAHABIMBAETCSA BBIIE, YEM B COOOLIAIOLIUMCS C HUM
LIMPOKOM COCYIIE, 8 HECMAUMBAOIIAsH )KUIKOCTh OIYCKAETCS ¥ YCTAHABIUBAETCS
HUKE, YEM B COOOLIAIOMIMMCS C HUM IMPOKOM COCYIIE.

1) Bsa3KOCTH
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2) KamuUIIPHOCTH
3) MOBEPXHOCTHOTO HATSKEHUS

4) nubdyszun

67. XKUIIKOCTD B KaITMJUISAPE OJHAMAETCS U YCTAHABIMBAETCS BBIIIE, YEM
B COOOLIAIOMIMMCS C HUM IIUPOKOM COCYIIE.

1) CmaumnBaromas

2) Bsskas

3) Hecmaumsaromas

4) UpeansHas

68. KHIKOCTD B KaIMIUBIPE OMYCKAETCS M YCTAHABIMBACTCS HUKE, YEM B
COOOIIAIOIIMMCS ¢ HUM IITHPOKOM COCYJIE.

1) CmaumnBaromas

2) Bsizkast

3) HecmauuBaromiast

4) UneansHas

69. Ecitit cHTbl IPUTSKEHHST MEXKITY MOJIEKYIIaMH JKUAKOCTH GOJIBIIE, YeM MEKIY
MOJIEKYJTaMH JKUIKOCTH W MOJIEKYJIAMH TBEPIOTO TEJNA, TO 3Ta KUIKOCTh
SIBIIACTCA. . .

1) Bs3Koi

2) cMauMBaroIei

3) uneanbHOM

4) HecMauyHBarOIICH

70. Eciiu CHJIBI IPUTSDKEHUS] MEKIY MOJIEKYJIaMH JKUIKOCTH MEHBIIE, YEM MEXKTY
MOJIEKYJIAMH KUAKOCTH U TBEPJOTO TeJa, TO 3Ta KUAKOCTD SIBISIETCS ...

1) Ba3Koii

2) cMauuBaromen

3) umeanbHOM

4) HecMa4yMBarOUIEH

71. Ilpy OTPY>KEHUH B KUAKOCTh KaMJULIPHOW CTEKISIHHOM TPYOKH YPOBEHB
KHUAKOCTH B HEW MOJHMMAETCs Ha 4 MM HaJl YPOBHEM KHAKOCTH B COOOIIAIOIIUMCS
¢ HUM cocyne. Ecnu B34Th kKanmuuisap guaMeTp, KOToporo B 2 pasza Gonblire, To
BBICOTA INOJHATHSA XXUAKOCTU B HEM 6y)1€T paBHa MM.

1)2

2)4

3)8

4) 16

72. Tlpu mOTpy>KEHUHN B )KUAKOCTh KAMIUIIPHON CTEKIITHHON TPYOKH YPOBECHB
JKUJIKOCTH B HEH TIOMHUMAETCS Ha 4 MM HaJl YPOBHEM KHUIKOCTH B COOOIIAIOIIHMCS
¢ HUM cocyze. Ecnu B3sTh Kanuyuisgp AMaMeTp, KOTOpOro B 2 pa3a MeHbIIE, TO
BBICOTA MIOAHSATHUS KUAKOCTH B HEM Oy/IeT paBHA MM.

12

2)4

3)8

4) 16

73. TBep/ble Tena, aTOMbI B MOJICKYJIBI B KOTOPBIX PACIIONIOKEHBI YIIOPSIOYECHHO
00pa3yoT MePHOANICCKH OBTOPSIOIIYIOCS CTPYKTYPY, HAa3bIBAIOTCA ...

1) kpucTaIHYeCKUMH

2) U30TPOITHBIMH

3) amopbHBIME

4) abCoMIOTHO TBEPABIMH

74. TBepnple Tena, B KOTOPBIX aTOMBI M MOJIEKYJTBI PACITOIOKEHBI OECTIOPSIOYHO,
Ha3bIBAIOTCS ...

1) KpHCTAIINYECKUMH

2) aHU30TPONHBIMH

3) amopdHBIMU
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4) abCOMIOTHO TBEPABIMU

75. U3menenue GpopMmbl 1 00beMa TBEPAOTO TeJA MO ACHCTBUEM BHEIIHEH CHUIIbI,
Ha3bIBACTCA ...

1) nepemernieHreM

2) nebopmarueii

3) cMereHreM

4) pasBuTHEM

76. Ha3bIBaeTCs JeOpMaIlis, MOTHOCTHIO HCUE3a0IIast ocie
HPEKpAICHHs AHCTBUSI CHIL.

1) Vmpyroii

2) OcrarouHoi

3) [nactuyeckoit

4) AbcomroTHOI

77. YtBepxnenue: «OTHOCHTEbHAS Ae(OPMALHS MIPSIMO MPOMOPLHOHATbHA
nehopMHUpYIOLIEH CHUiTe, TPUXOAAIICHCS HA SMHUILY TUTONIAIH CCUCHHUS Tea,
CIIPABETMBO JUTS 3aKOHA . ..

1) Bopemnu — XKropena

2) T'yk

3) Herotona

4) Iackains

78. Eciiit yBenmuunTh B 2 pa3a 3HauCHHUE Ae(POPMUPYIOIICH CHIIBI, HE MECHSISI
IUIOLIA/b MOIEPEYHOT0 CEYCHHUS TeJa, TO 3HAUCHHE OTHOCUTENBHOI Aedopmarun. . .
1) He U3MEHHUTHCSI

2) yMEHBIIUTHCS B 2 pa3a
3) yBenuuurcs B 4 pasa
4) yBenuuuTcs B 2 pasa

79. Ecnu ymeHbIIUTH B 2 pa3a 3HadeHHe Ae(OPMHUPYIOIIEH CHIIBI, HE MEHSIS
IUIOLIa/1b MOIIEPEYHOTO CeYEeHHs Tejla, TO 3HaUYCHIE OTHOCHTEIBHOM AedopMaluu. . .
1) He U3MEHUTHCS

2) yMEHBIIUTHCS B 2 pasa
3) yBenuuurcs B 4 pasa
4) yBenuuuTcs B 2 pasa

80. s renms (He) uncino creneHeit cBOOO/bI 1 paBHO ...
1
2)3
3)5
4) 6

81. lnst aToMapHOTO BOAOPO/A YMCIIO CTETIEHEH CBOOOIBI 1 PaBHO ...
11
2)3
3)5
4) 6

82. TIpu ycioBHH, YTO MMEIOT MECTO TOJIBKO MTOCTYMATEIHLHOE U BpallaTeIbHOS
JIBIKSHHUE, JJI BOISHOTO Mapa YUCIIO CTEeTIeHeH CBOOOIBI i PaBHO ...

N1

2)3

3)5

4)6

83. IIpu ycnoBuu, 9TO IMEIOT MECTO BCE TPH BHJIA IBUKEHUS (ITOCTYIATEIBHOE,
BpallaTeIbHOE U KoJieOaTeabHOe), Il BOJSHOTO Mapa YUCIo i paBHO ...

1) 10

2)3

3)5

4) 6
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84. Tlpu ycnoBum, 4TO MMEIOT MECTO BCE TPH BUJIA IBHXKEHUS ([IOCTYIATEIBHOE,
BpalllaTeIbHOE U KOJIEOATENbHOE), /ISl MOJIEKYIIbI BOJIOPO/IA YUCIIO CTENCHEH
CBOOOJIBI 1 PaBHO ...

1) 10

2)3

3)7

4) 6

84. N neasrsHOMY OJJTHOATOMHOMY Ta3y Iepenann KonmaectBo Tertotsl 700 Ix u
ra3 coBepurt padory 600 /Ix. BHyTpeHH: SHEpTrHs ra3a mpu 3ToM paBHa _ JIK.
1)0

2) 100

3) - 100

4) 1300

86. Ecnu uneanbHblii Ta3 oTnan konumdectso Teriotsl 100 [k, mpu aTom ero
BHYTpEHHsIs1 Heprust ymensinmiach Ha 100 [k, To paboTa coBepiueHHas ra3om
paBHa Ik

10

2) 100

3) -100

4) 200

87. UneanpHblii ra3 coBeprmi padoty 300 [k, mpu 3TOM BHYTpPEHHSISI SHEPTHS
raza ysenunumiack Ha 300 J[x. B aTom mporiecce ra3 momy4un JIK TEernoThl.
1o

2) 300

3) — 600

4) 600

88. Cootromenns Q>0, A>0, U=0 cripaBeayTiBHI 1714 ...
1) H30TEPMHUYECKOTO HarpEeBaHUS

2) 1300apHOTO paclIUpeHHs

3) H30XOPHOTO HAarpeBaHUs

4) aquabaTHOTO PaCIIUPCHUSI

89. Cootnomenus Q>0, U>0, A=0 cripaBeyIMBBI IS ...
1) H30TEepMHUYIECKOTO HATPEBAHHS

2) u306apHOTO PACHIUPEHHUS

3) M30XOPHOI0 HATrPEBaHMUS

4) annabaTHOTO PACIIUPEHUS

90. Cootromenust Q>0, U>0, A>0 cnpaBeayiBHI IS ...
1) U30TEpPMHYECKOTO HATPEBAHHUS

2) U306apHOTO pacuIupeHust

3) HU30XOpHOIO HArpeBaHuUs

4) anuabaTHOTO PaCIIUPEHUSI

91. Cootnomenus Q=0, U<0, A>0 cnpaBeaIuBbI IS ...
1) H30TEepMHUYIECKOTO HATPEBAHUS

2) n3006apHOTO PACHIHPEHHUS

3) M30XOPHOTO HAarpeBaHMsI

4) anuabaTHOro pacIIUpEeHUsI

92. CootHomenns Q<0, A<0, U=0 cripaBemIuBHI 1A ...
1) U30TEPMHUYECKOTO OXJIAXKICHHSI

2) U30XOPHOTO CHKATUS

3) 1300apHOTO OXJIAKIECHUS

4) annabaTHOro CHKATHs

93. Cootromennst Q<0, A<0, U<( cripaBemInBbI IS ...
1) M30TEPMHUYECKOTO OXJIAKIECHHSI
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2) U30XOPHOI'O CHKATHSA
3) U306apHOTO OXJIAKICHUSI
4) agnabatHOro CHKaThs

94. Cootromenus Q<0, A=0, U<(0 cripaBeiuBHI A7 ...
1) U30TEPMHUYECKOTO OXJIAXKICHHSI

2) U30XOPHOTO CKATUS

3) n306apHOTO OXJTAKICHHS

4) annabaTHOro CHKATHs

95. Cootromernns Q=0, A<0, U>0 cripaBeyIiBEI 1714 ...
1) H30TEepPMUIECKOTO OXIIAXKICHHSI

2) U30XOPHOTO CKATUS

3) U3006apHOTO OXJIAKICHUSI

4) annabaTHOro CHKATUS

96. J{ns noseimenust KIT/1 TeruioBsix MaH HeoOxoauMmo ... (Beibepute Bce
BEPHBIEC OTBETHI)

1) NOBBICUTH TEMIIEPATYPY XOJIOAUILHHKA

2) MOBBICHTH TEMIIEPATypy HArpeBaTeIs

3) MOHU3UTH TEMIepaTypy HarpeBaress

4) NOHM3UTH TEMIIEPATYPy XOJOAUILHHUKA

5) MoBBICHTH BHEIIIHEE JABICHHE

97. TemnoBast MarHa pabotaet 1o 1ukiay Kapao. Eciu temneparypy HarpeBaresns
yBenuuuTh, T0 KIIJI nukina ...

1) He u3MeHHUTCS

2) YMEHBILIHUTCSI

3) yBemHuHTCS

98. TerutoBas mamuna paboraer no uukiny Kapuo. Eciu remneparypy
XOJIOAUIIbHUKA YMeHbIINTh, To KII/] ukna ...

1) He u3MeHHTCS

2) yMEHbBIIUTCS

3) yBenuuurcs

99. B BakyyMme HaxosTCs [Ba I1apa, 3apsijibl KoTopsix —1q u +5¢. [Toce Toro kak
[IapBI IPUBEIIH B CONPHUKOCHOBEHHE UX 3aPSIJIBI ...

1) He u3MeHsTCS

2) cTaHyT paBHBIMH 2

3) cranyT paBHBIMH 4

4) cranyT paBHBIMH 0

100. I1pu nepeMeleHrH IBYX 3apsiiOB U3 BaKyyMa B CPELy C IMAICKTPHYECKOI
NPOHHUIAEMOCTBIO 81 U HEM3MEHHOM PacCTOSHUU MKy HUMH CHJIa
3NEKTPUYECKOTO B3AUMOJACHCTBHS MEKIY HUMH ...

1) ysenmuuures B 81 pa3

2) yBenuuurcst B 9 pas

3) ymensimures B 81 pas

4) ymenbiutcs B 9 pas

101. [pu nepeMenieHnu: ABYX 3apsiIOB U3 CPEIbI C IUIEKTPUIECKOi
MPOHULAEMOCTBIO 81 B BaKyyM M HEM3MEHHOM PACCTOSHUU MEXAy HUMU CUla
3JIEKTPUUYECKOTO B3aUMOJEHCTBUS MEXKAY HUMY ...

1) yeenmuuutes B 81 pa3

2) yBenuuurcs B 9 pa3

3) ymenbiures B 81 pas

4) ymeHpIIuTCs B 9 pas

102. PaccTostHME MEXY ABYMsl TOUEUHBIMH JJIEKTPUYECKUMHU 3apsIaMu
yMeHbIIWIH B 3 paza. Criia B3aUMOAEHCTBHA MEXKIY HUMH ...

1) ymenpmmiacs B 9 pas

2) He U3MEHMIIACH
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3) yBenuuuiacek B 9 pas
4) yBenuunnace B 27 pa3

103. Ecnu cuity, IeHCTBYIONIYIO HA 3apsi]| yBEIMYUTh B 4 pa3a, a BEJIUYHHY 3apsjia
YBEIMYUTh B 2 pa3a, TO HAMPSHKEHHOCTD MOJIs, B KOTOPOM HAXOMHUTCS 3apsifl ( ...
1) He u3MeHHUTCS

2) yBenuuurcs B 2 pasa

3) yBenuuutcs B 8 pas

4) ymenbIuTcs B 8 pas

104. T1pu nepemernenun 3apsiga 200Kt u3 Touku ¢ moreHmanom 700B B Touky ¢
norernuaiom 200B, mone coBepmraet padory  Mi/[K.

1

2) 10

3)-10

4) 18

105. [pu nepemenienun 3apsiaa 200K u3 rouku ¢ norennuanom —100B B Touky ¢
norernuaiom 400B, mone coeprraet padboty MKJIx.

11

2) 10

3)-10

4) 18

106. Toueunslit 3apsin +2q HaxoAUTCs B LIeHTpe chepuueckoil noBepxuoctu. Eciu
J00aBUTH 3apsl -2q 3a npeaenaMu cepbl, To MOTOK BEKTOpa HAMPSKEHHOCTH
ANIEKTPOCTATUYECKOTO TI0JISl Yepe3 MOBEPXHOCTH CHEPHI ...

1) ymeHbmIuTCSI

2) yBENHYHUTCSI

3) He U3MEHHTCS

107. ToueuHslii 3apsiz +q HAXOOUTCS B LIeHTpe cepraeckoi moBepxHocTH. Ecin
I0GaBUTH 3apsi +q BHYTPb Chepsl, TO IOTOK BEKTOPA HAIIPSHKCHHOCTH
3JEKTPOCTATHIECKOTO TI0JIS Yepe3 IIOBEPXHOCTh CEPHI ...

1) ymeHbIIUTCS

2) yBENHYHUTCSI

3) He U3MEHHTCS

108. HocuTessiMu 2JIEKTPUUECKOTO TOKA B METaILIaX SIBISIOTCS ...
1) npoToHsI

2) 3MeKTPOHBI

3) uoHsI

4) HeUTpOHBI

109. HocuTensmu 3eKTPUIECKOTO TOKA B Ta3ax sSBIISIOTCS ...
1) npoToHsI

2) 3NeKTPOHBI

3) voHsI

4) HEHTPOHBI

110. HocurensiMu 3J€KTPUIECKOrO TOKA B AJIEKTPOJIUTAX SIBJISIIOTCS . ..
1) npoToHs!

2) 3NeKTPOHBI

3) noHbI

4) HelTpOHBI

111. BemiecTBa, yIeIbHOE COMPOTUBIICHHE KOTOPBIX OOJBIIE YACTHHOTO
COIPOTHUBJICHHUS METAIUIOB, HO MEHBIIIE YIEILHOTO CONPOTHBICHUS! IUIIICKTPHKOB,
Ha3BIBAIOT ...

1) cerHeTodIEKTPUKAMU

2) IPOBOAHUKAMH

3) moIynpOBOJHUKAMHM

4) dbeppoMarHeTHKAMHU
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112. IIpoBOAMMOCTbH MOITYIIPOBOAHUKOB, 00YCIIOBIICHHAS HAINYNEM B HUX
M30BITOYHBIX JJIEKTPOHOB IIPUMECH, Ha3bIBACTCA ...

1) coGcTBeHHOM

2) aKUenTopHOU

3) anmeKTPOHHO-IBIPOYHOI

4) noHopHOM

113. TIpoBOOMMOCTH MTOTMYIIPOBOAHUKA, 00YCIOBICHHAS HAJTMYHUEM B HEM IBIPOK,
Ha3bIBaeTCH ...

1) akmenrropHo#

2) coOCTBEHHOIA

3) noHopHOIA

4) 3eKTPOHHO-IBIPOYHOI

114. HocurensiMu 3apsiia B MONYNPOBOAHUKAX SIBISIOTCS ...
1) HEUTPOHBI U MPOTOHBI

2) aHHOHBI U KATHOHBI

3) aTOMBI 1 MOJIEKYITBI

4) SNEeKTPOHBI U JBIPKH

115. VcnoBreM BO3HUKHOBEHHS ekTpudeckoro Toka HE sBisiercs Hanudue ...
1) nuanexTpuKa

2) CBOOOHBIX 3apsHKEHHBIX YaCTHUI]

3) 37IeKTPUYECKOTO OIS

4) 3aMKHYTOM 37IEKTPUUECKOH IIeTH

116. Ecnu Benu4uHy 3apsiia YBEJIUUUTD B 4 pa3a, TO 3HaUCHUE IEKTPHYECKOTO
TOKa B LETIH ...

1) He u3MeHHUTCS

2) yBenuuuTes B 2 pasa

3) yBennuurces B 4 pasa

4) ymenpiutes B 4 pasa

117. Ilpu yBenu4eHNM CHIIBI TOKA B 4 pa3a KOJIMYECTBO TEIIOTHI, BBIAEIIEMOE Ha
COTIPOTHBJICHHUH 32 TOXKE BPeMs, yBEIIMUUTCSI B pa3(-a).

1)2

2)8

3)4

4) 16

118. s «UEHTPBI TSHKECTI» MOJIOKUTEIBHBIX B OTPHLATEIIBHBIX
3apsIIOB COBMAAIOT B OTCYTCTBHE BHEIIHETO SJIEKTPHYECKOTO MO, XapaKTepHa
SJIEKTPOHHAS MIOJSIPU3ALIUST; TUITOJIBHBI MOMEHT MOJIEKYJI B OTCYTCTBHE BHEIIHETO
SIEKTPUYECKOTO MOJIS PABEH HYJIIO; MOJSIPU30BAHHOCTD JIUAIICKTPHKA [IPSAMO
HPOTIOPLHOHAIbHA HANPSHKEHHOCTH SJIEKTPHIECKOTO TIOJIS.

1) HOJSAPHOTO IHUAIEKTPUKA

2) KPHUCTAITHIECKOTO UIEKTPHKA

3) HEMOJAPHOTO JUIIEKTPUKA

4) CerHeTOdIeKTPHKA

119 HIMEIOT aCUMMETPUYHOE CTPOEHUE, YTO IIPUBOJUT K
HECOBIAJICHUIO «IIEHTPOB TSKECTH» MOJIOKUTEIBHBIX U OTPHLATENBHBIX 3apsI0B B
MOJIEKYJIE H, CJI€ZI0BATENILHO, HAJIMYHMIO HEHYJIEBOTO TUIIOJIBHOTO MOMeHTa. B
OTCYTCTBHH BHEIITHETO EKTPHYECKOTO MOJISI AUITOIbHBIC MOMEHTBI
OPHEHTHPOBAHBI XaOTHYECKH M CYMMapPHBIN TUITOJIbHBIH MOMEHT BCEX MOJIEKYII
paBeH Hymo. [Ipy HaJIOKeHNU BHEITHETO JIEKTPUUECKOTO TIOJIST Xa0THUECKU
OPHEHTHPOBAHHBIE 110 PAa3HBIM HANPABJICHHUSIM )KECTKHE JTUITONHN CTPEMSTCS
MOBEPHYTHCS 10 HAIIPABICHHUIO JICHCTBUS 3JIEKTPUIECKOTO TIOJIS, TO €CTh IMEET
MECTO TUTIOIbHAs (OpUEHTAIIMOHHAS) TIOJSAPHU3ALIHSL.

1) MMonsApHbIEe TUITCKTPUKA

2) Kpucramindeckue Tu3ICeKTPUKH

3) HemossipHbie AMICKTPUKH
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4) CernerosnekTpuKa

120. - 9TO IURJICKTPUKH, 00Taar0IIKe B ONPEACICHHOM UHTEPBAJIC
TEeMIIepaTyp CHOHTaHHOH (CaMONPOM3BOJILHOIN) TTONISIPU30BAaHHOCTHIO. Bo BHelIHEM
MarHMTHOM TOJIE TPOMCXOAMT NEPEOPUEHTAIHS AUOIBLHBIX MOMEHTOB 110 oo, B
OTCYTCTBHE BHEIITHETO AJIEKTPHUUYECKOTO OIS ITOISIPU30BAHHOCTh COXPAHAETCS.
[Tonsipr30BaHHOCTH 3aBUCHT OT TeMIeparypbl. [Ipu qoCTHKEHUH HEKOTOPOTO
KPUTHYIECKOTO 3HaueHHA (Touka Kropn) mepexonsaT B 0OBIYHBIN TUAIICKTPHUK.
XapaKTepHO SIBICHHUE TUCTEPE3nca.

1) INonsipHBIE TUITEKTPUKU

2) Kpucrammyeckue THIIeKTPHKH

3) HenonsipHble THAIEKTPHKH

4) CerHetoaneKkTpuka

121. - 3TO BEIECTBA, HAMATHUYHUBAIOIMECS BO BHEIIHEM MArHUTHOM
T0JI€ IPOTHB HAIIPABJICHUSI TI0JIsL, IO3TOMY IIPU HAXOXK/ICHUU BO BHELIHEM
MAarHUTHOM II0JIE €r0 CJIETKa OCIa0NsAIoT. B OTCYTCTBUM BHEIIHErO MATHUTHOTO
TOJIsI 3TH BEIECTBA HEMATHUTHBI M CyMMAapHbIi MATHUTHBIA MOMEHT AaTOMOB
(MoJIeKyIT) paBeH HyITI0. MarHuTHas BOCOIPHUMYHBOCTE HE 3aBHCHT OT
TeMIepaTypbl. MKy HAMarHHUEHHOCTBIO M HATIPSYKEHHOCTHI0 MarHUTHOTO TIOJIS
CYIIECTBYET JIMHEHHAS 3aBUCHMOCTE. MarHuTHAS TPOHHIIAEMOCTh MEHBIIIE HITH
paBHa 1, He 3aBHCHT OT HATIPSHKEHHOCTH BHEITHETO MATHUTHOTO TIOJISL.

1) luamarHe TuKu

2) ®eppoMarHeTHKH

3) [TapamarueTHku

4) CerHeToaeKTPUKH

122. - TO BEIIECTBA, HAMATHUYHMBAIOIINECS BO BHEITHEM MATHUTHOM
T0JIe TI0 HAMIPABICHHUIO OIS, TIO3TOMY TP HAXOXKJACHUH BO BHEITHEM MarHUTHOM
T0JIe OHH €T0 CJIETKA YCHUITHBAIOT. [IpH OTCYTCTBHHU BHEIIHETO MATHUTHOTO OIS
MAarHUTHBIC MOMEHTBI JJICKTPOHOB He KOMIICHCUPYIOT APYT IPYra M aTOMBI 3THX
BELIECTB BCera 00/a1al0T MarHUTHBIM MOMEHTOM. MarHuTHast BOCIPHAMYHABOCTb
yOBIBAET C MOBBILICHAEM TeMIIEpaTypbl. Mex 1y HaMarHH4eHHOCTHIO
HAIpPSHKEHHOCTHI0 MATHUTHOTO TOJISI CYLIECTBYET JINHEHHAS 3aBHCHMOCTb.
MarHuTHast IPOHUI[AEMOCTD OOJIBIIE MK paBHA |, YOBIBAET C [OBBILICHHEM
TeMIepaTypBbl.

1) InamarseTrkn

2) ®eppoMarHeTHKH

3) [TapamarueTuku

4) HenosnsipHbie THAICKTPUKH

123. - 3TO BellECTBa, 00JaJaroe CIIOHTAHHOH HaMarHUY€HHOCTBIO, TO
€CTh OHU HAMarHUYeHbI JJaXKe B OTCYTCTBHU BHEIIHETO0 MArHUTHOTO 110Jisl. B cBoeii
CTPYKTYpE UMEIOT MUKPOCKOITHYECKHE 30HBI — JIOMEHbI. [Ipy BHECEHUH UX BO
BHEIITHEE TOJIE BCE JOMEHBI TIOBOPAYHUBAIOTCSI CBOMMU MarHUTHBIMH MOMEHTAMU B
OJTHY CTOPOHY, B pe3yJIbTaTe BEIIECTBO HAMATHHYUBAETCS M 3HAYUTEIEHO
YCHIIMBAeT BHENTHEe MarHUTHoOE moe. [Ipu ocnalieHun BHEIIHEr0 MarHUTHOTO
MOJISI IO HYJISE COXPAHSET OCTAaTOYHOE HaMarHWYuBaHue. MarHuTHast
MPOHMIIAEMOCTH BO MHOTO pa3 0oJibiiie 1, OHA 3aBHCUT OT HAIPSIKEHHOCTH
MarHUTHOTO 10J1s1. BHAuasie MarHuTHas MPOHUIIAEMOCTh PAacTeT ¢ yBeanueHneM H
3areM, JOCTUrasi MaKCHMyMa, HAYMHAET YMEHBIIATHCS, CTPEMSCH K SAMHUIIC (B
cilydae CUIbHBIX TIOJIEH).

1) AnamarHeTHku

2) deppoMarHeTUKu

3) IlapamarueTrku

4) TonspHbIE TUINEKTPUKU

124. 3apskeHHAs YaCTHIIA IBHKETCS B DIIEKTPUYECKOM ITOJIE TIO ...
1) npsiMoii TMHKUK

2) mapaboiie

3) BUHTOBOM TPaeKTOPUH

4) runepGose
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125. TTo0KHUTETbHO 3apsHKEHHAS YaCTHIIA BIETAET CO CKOPOCTH V B OMHOPOTHOE
SIIEKTPUYECKOE HOJIe B HAIIPABICHUU BEKTOpA HANPsDKEHHOCTH. [Ipy 5TOM OHa
Oy/eT ABUraThes ...

1) 1o BUHTOBO# TpaeKTOpHU

2) 3aMe/IIeHHO

3) Mo OKPYKHOCTH

4) yCKOpEHHO

126. OtpunartensHO 3apsHKCHHAS YaCTHIIA BIIETACT CO CKOPOCTH V B OMHOPOIHOE
9NEKTPUYECKOE 1TOJIe B HAIIPABJICHHN BEKTOpa HalpsDKeHHOCTH. [Ipu 3TOM OHa
OyzmeT nBHUTATHCS ...

1) 1o BUHTOBO# TPacKTOPUH

2) 3aMe/IJIeHHO

3) Mo OKPYKHOCTH

4) yCKOpEHHO

127. 3apsbKkeHHAs YaCTHIIA, BICTAOMIAsl B MATHUTHOE TOJIE CO CKOPOCTH V BJIOJb
JIMHUWA MarHUTHON MHAYKIUU, ABUKETCH ...

1) o BUHTOBOW TPAEKTOPHUU

2) paBHOMEPHO NPSMOIUHEHHO

3) no okpyxHOCTH

4) no mapaboine

128. 3apspKeHHast YaCTHIA, BICTAIOIIAS B MATHUTHOE [OJIE CO CKOPOCTh V
HEPIeHIUKYISPHO JTUHUAM MarHUTHON HHIYKIIAH, TBHKETCS ...

1) mo BUHTOBO# TPaeKTOPUH

2) paBHOMEPHO MPSIMOIHHEHHO

3) 1Mo OKPYKHOCTH

4) no mapaboine

129. 3apsoKeHHas 4aCTUIIA, BIETAIOIIAs B MATHUTHOE TIOJIE CO CKOPOCTD V O[T
YIJIOM a K BEKTOPY HHIYKIUH B MarHUTHOTO IIOJISL, ABHIKETCS . ..

1) 1o BUHTOBO# TpaeKTOpHU

2) paBHOMEPHO MPSIMOIMHEHHO

3) 1o okpyx)HOCTH

4) o mapaboine

130. MHIyKTUBHOCTH KOHTYpa 3aBUCHUT OT ...

1) cKkopOCTH U3MEHEHHSI MATHUTHOTO MTOTOKA CKBO3b OBEPXHOCTH
2) Marepuasa, U3 KOTOPOTO H3TOTOBJICH KOHTYP

3) GopMBI ¥ pa3sMepPOB KOHTYpPa, MATHUTHON MPOHUIIAEMOCTH CPEJIbI
4) cuibl TOKa, IPOTEKAMOIIETO B KOHTYPE

131. B oCHOBE TOJTyYeHHs IEPEMEHHOTO AJIEKTPHUECKOTO TOKA JIEKHT SBICHHUE ...
1) 51eKTpOMarHUTHOM WHAYKIIUH
2) caMOMHTyKIIUH

3) anekTpocTaTUYeCcKON UHIYKIIUU
4) snexrpusanyu

132. TIpu HaaMYHK B LETH TOJIBKO AKTHBHOTO COTPOTUBIICHHSI, KOJICOaHHS CHIIBI
TOKa 1o (haze HaNpsDKEHUS.

1) coBmamaroT ¢ KoJaeGaHuAMHK

2) onepexarot KojaeOaHus

3) orcratot oT KoJIeOaHMi

4) npOTHBOMOIOXKHBI KOJIEOAHUSIM

133. TIpu BKIFOYEHHH B SIEKTPUIECKYIO LIETb KATYIIKH HHIYKTHBHOCTH,
KoJleOaHust CHIIBI TOKa 110 (ase HaIpSKEHHS.

1) coBmasaioT ¢ KojaeOaHUAMU

2) onepexaroT KojaeGaHus

3) oTcTaroT OT KoJeOaHmi

4) IpOTHBOIIOJIOKHBI KOJIEOAHUSAM
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134. TIpu BKIIIOYEHUH B DIICKTPUIECCKYIO IETTb KOHICHCATOPA, KOJCOAHMS CHIIBI
TOKa 1m0 (haze HAIPSHKECHHUS.

1) coBmaiaroT ¢ kojaeOaHUSIMU

2) onepexarot KojgeOaHusl

3) oTcraror oT KosIeOaHui

4) IpOTHBOMOJIOKHBI KOJIEOAHUSIM

135. CBoOomHast >IEKTPOMarHUTHEI BOJTHA SIBIISETCS . ..
1) miockoii

2) mpOJOIBHOM

3) momepeyHoit

4) ynpyroit

136. Uznyuenue snexTpoMarHuTHBIX BosH HE nponcxonut, eciu anexrpuyeckue
3apsiml ...

1) ABMXYTCSI C yCKOPEHUEM

2) y4acTBYIOT B KOJIeOATEIbHOM IBIKCHHH [0 TAPMOHHUYECKOMY 3aKOHY

3) mBIKYTCSI pABHOMEPHO MPAMOIHHEHHO

4) U3MEHSIOT CBOE IOJIOKEHHE B IPOCTPAHCTBE

137. Haubomnbliryto ATHHY BOJTHBI U3 TIEPEUMUCICHHBIX BUIOB AIIEKTPOMATHUTHBIX
W3Iy9CeHU uMeeT(-10T) ...

1) panuoBOITHBI

2) undpakpacHoe n3IydeHne

3) BUOMMBIH CBET

4) pEeHTTCHOBCKOE H3IyUCHHUE

138. HanMeHbIIy 0 [UTHHY BOJIHBI U3 MEPEUUCICHHBIX BUIOB IEKTPOMATHUTHBIX
n3nydeHuit umeeT(-1oT) ...

1) paanoBONHEI

2) undpakpacHoe n3ydeHne

3) BUAUMBIH CBET

4) PEeHTTeHOBCKOE M3ITy4CHUE

139. HauMeHBIIyI0 4acTOTy U3 HePEYUCICHHBIX BUIOB AICKTPOMarHUTHBIX
W3MydeHuit umeeT(-1oT) ...

1) paanoBOHEI

2) undpakpacHoe H3TyUCHUE

3) BUOMMBIH CBET

4) pEeHTTEHOBCKOE H3IyUCHHUE

140. Han6onbli1yto 9acTOTy U3 MEPEUUCICHHBIX BUIOB JICKTPOMArHUTHBIX
U3ITy9eHU uMeeT(-10T) ...

1) pamroBOITHBI

2) undpakpacHoe HU3ITyueHUE

3) BUAMMBIN CBET

4) pEeHTreHOBCKOE U3ITyueHHE

141. DnexTpoMarHuTHBIC BOJIHBI, CITIOCOOHBIC TIEPEHOCUTH Yepe3 MPOCTPAHCTBO
SHEPTHIO, U3JTy4aeMYI0 TeHEPATOPOM AIIEKTPOMATHUTHBIX KOJICOaHU, IPOXOANTD
CKBO3b BO3/IyX M IlepenaBaTh HH(OOPMAIUIO, HA3bIBAIOT ...

1) pagnoBoHAME

2) PEeHTTCHOBCKUM U3JTy4CHHEM

3) uHdpakpacHBIM HU3ITydCHHEM

4) raMMma-u3Iy4eHUEM

142. DnexkTpoMarHUTHBIE BOJHBI, BHI3BIBAIOIIIE JTIOMUHECIICHINIO, POTO3((DEKT,
(hoTOXUMHUYECKHE PEAKLINH, IPUTEMY, OAKTEPHIINIHOE IeHCTBUE, HA3BIBAIOT ...
1) panroBoNHAMHU

2) PEHTTCHOBCKIM H3ITy9CHUEM

3) urdpaKkpaCHBIM H3ITyICHHEM

4) yneTpaduoIETOBBIM H3/IyYEHHEM
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143. DeKTpOMarHUTHBIC BOJHBI, 00JIaIa0MHe OOJIBIION IPOHUKAIOIICH
CIOCOOHOCTBI0, BO3HUKAIOIUE NP B3PBIBE SCPHOTO OPYKHSI BCICIICTBHE
PaaroakTUBHOTO pacIaja siiep, Ha3bIBaloT ...

1)pagroBoaHaMu

2) pEHTTCHOBCKUM H3ITy4CHHEM

3 nHdpakpacHbIM H3ITy4eHHEM

4) raMMma-u3Iy4eHHEM

144. SnexTpoMarHUTHBIC BOHBL, BRI3BIBAIOIINE 3PUTEIFHBIC OITYIICHUS,
Ha3BIBAIOT ...

1) pagnoBoTHAME

2) BUIMMBIM CBETOM

3) uHdpaKpacHBIM HU3ITyICHHEM

4) ramma-u3nydeHueM

145. OTHOILIEHNE CKOPOCTH PacpOCTPAHEHHUS CBETa B BAKYYME K CKOPOCTH
pacnpoCTpaHEHHUs CBETa B JaHHOM CpeJle Ha3bIBACTCH ...

1) oTHOCHTENBHBIM TTOKa3aTeNIeM TIPETIOMIICHHUSI

2) mokasareJieM MpeIOMIICHHUS BTOPOH Cpelbl OTHOCUTENBHO MEPBOi

3) mokasareseM NpenoMIIeHHS IIEPBOi CpeIbl OTHOCUTEIBHO BTOPOIt

4) abCOIOTHBIM MOKa3aTeJIeM MPeJIOMIICHUS

146. Ecnu cBeT mepexoJuT 13 CTEKIIa B BOIY, TO YToJ MaAcHUs OyneT
yria(-y) IpeToMIICHHUS.

1) Gombire

2) MeHbIIe

3) paBen

147. Ecnu cBeT epexoauT U3 BOAbI B CTEKJIO, TO YIoJ NMajeHus OyneT
yria(-y) IpeaoMIICHHUS.

1) Goibire

2) MeHbIIIe

3) paBen

148. J1nst mOBBIMIEHUS TIpeelia pa3pemieHuss 00beKTHBa MUKPOCKOTIa HEOOXOIMMO
... (Br1GepuTe Bce BepHBIE BapHaHTHI OTBETA)

1) yBemMunTh MOKA3aTENb MPETOMIICHHUS CPEIBI

2) YMEHBIIUTH MOKA3aTeI b MPETOMIICHHS CPEIbI

3) 0CBETHTH MUKPOOOBEKT CBETOM C MEHBIIIEH JUTMHOMN BOJIHEI

4) 0CBETHTH MUKPOOOBEKT CBETOM C OOJIBINEH JTUHOM BOJIHBI

5) YMEHBIIUTH YHUCIOBYIO ATIEPTYPY

149. B 0651acTi HaJIOXKEHHUSI CBETOBBIX ITYYKOB OT JBYX KOTSPEHTHBIX HCTOYHHKOB
cBeTa HAOJIONAI0TCS YePE/IYIOIIUECS CBETIIBIC K TEMHBIC TI0JI0CHL. JTO SBICHUE
Ha3BaHO cBeTa.

1) unrepdepeHuuei

2) nucnepcueit

3) nudpaximeit

4) monsipuzanuei

150. [ns nHaOmoneHns: MHTEpQEpPEHIMK CBETa HEOOXOANMO ...
1) npomycTUTE CBET Yepe3 Y3KYIO el

2) cBeCTH BMECTE JIBE JIIOOBIC CBETOBBIC BOJHBI

3) cBecTH BMeECTE 1B BOJIHBI C OMHAKOBON YaCTOTOI

4) HampaBUTH CBET HA [PAHUILy pa3zeia ABYX Cpel

151. YcnoBreM BO3HUKHOBEHHS HHTEP(EPEHIIUH SBISIETCS HAJIOKEHNE
BOJIH.

1) MOHOXpOMATHYECKHX

2) KOTepEHTHBIX

3) oTpakeHHBIX

4) IpeTOMIIEHHBIX
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152. PamysxHast OKpacKa MBUIBHBIX ITY3BIPEH OOBSICHACTCS SBJACHUEM .. ..
1) mudpakumu

2) monspu3anuu

3) unrepdepeHunu

4) nucnepcuu

153. CornacHO BOJTHOBOW TEOPHH CBET — 3TO ...
1) snekTpOMarHUTHAs BOJTHA

2) MOTOK 3apsKEHHBIX YaCTHIT

3) HampaBIeHHOE ABMKCHUE 3apSUKEHHBIX YACTHIL
4) KOTepeHTHbIE BOJHBI

154. Ha niockyto HENpo3pavyHylo IIIACTUHY C IBYMsI y3KUMU MapajuieIbHBIMA
HIesIMM [TalaeT 110 HOpMaJIi IJI0CKas MOHOXpoMaTudeckas BOJIHA U3 3€JCHOM
9acTH BUJUMOTIO CIEKTpa. 3a MIACTUHOMN Ha MapaijelbHOM el SKkpaHe
HaOmonaercst nHTepdepeHIMoHHast KapTiHa. Ecim ucnosip3oBarh
MOHOXPOMAaTHYECKUIl CBET U3 KpaCHOI yacTH BUAUMOTO CIEKTPA, TO ...

1) paccrosiHre MexaAy HHTEPPEPEHIHOHHBIMHU TTOJIOCAMH YBEIHIHBACTCSI

2) paccTosiHUE MEXIy HHTep(PEePEHIMOHHBIMH IOJIOCAMH YMCHBIIHUTCS

3) paccrosiHue MeX Iy HHTEP(HEPSHIIMOHHBIMH OJIOCAMU HE H3MEHSETCS

4) unTepepeHIIMOHHAs KapTHHA Mcde3aeT

155. Ha miockyto HEenpo3pavHyo MIACTUHY C ABYMsI y3KUMU MapajuieIbHBIMU
HIENSIMH [AJIaeT 10 HOPMAJIHU TJI0CKasi MOHOXPOMATHYECKas BOJTHA U3 KPACHOU
YacTH BUJUMOTO CIIEKTpa. 3a MIACTHHON Ha MapajjieIbHOM e dSKpaHe
HaOronaeTcst uHTep(hepeHIIMOHHAs KapTuHa. EClii HCIob30BaTh
MOHOXPOMATHYECKUH CBET U3 3€JICHOM YaCTH BUIMMOTO CIIEKTPa, TO ...

1) paccrosiHue MexaAy HHTEPPEPEHIHOHHBIMHU TTOJIOCAMH YBEIHIHBACTCSI

2) paccTosiHHE MEXy HHTepPEPEHIIMOHHBIME TIOJIOCAMH YMEHBIIHTCSI

3) paccrosiHre MEXAY HHTEP()EPEHIIMOHHBIMHE MOJOCAMHU HE U3MEHSETCSI

4) unrepepeHIMOHHAS KAPTHHA UCUE3aeT

156. SIBneHre OTKIOHEHUSI HATIPABICHHS PACIIPOCTPAHEHHS BOJIH y Kpasi Iperpaibl
OT HPSIMOJIMHEHHOTO HAIIPABJICHUS HA3bIBACTCS cBeTa.

1) unrepdepennueit

2) monsipusanuei

3) nudpaxumeit

4) nucnepcueii

157. Yron audpaxyun umeer Hanboblee 3HaYCHUE IS CBETa.
1) kpacuoro

2) »KexToro

3) roy6oro

4) ¢uoneroBoro

158. Yron audpakiyuy MMeeT HauMeHbIIee 3HaUCHNE JUIs CBETA.
1) kpacHoro

2) KenToro

3) roy6oro

4) ¢puoneToBoro

159. TudpakuroHHas peIieTka OCBEIIaeTCs 3eJCHBIM CBeTOM. [IpH OCBeIeHHN
pELIETKH KPacCHBIM CBETOM KapTHHA JU(PAKIMOHHOTO CIIEKTPa Ha SKPaHe ...

1) cysurcs

2) paciupurcst

3) He u3MeHuTCs

4) ucue3Her

160. TudpakimoHHas pelieTka OCBEIAeTcss KpacHbIM cBeToM. IIpu ocBeleHn
PEILETKM CHHUM CBETOM KapTHHA JU(PAKIIMOHHOTO CIIEKTPA HA DKPAHE ...

1) cysurcs

2) pacumpurcs

3) He U3MEHHTCS
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4) ucuesner

161. SIsnenue audpakuyu MO>KHO HAOIIOAATh, €CIIH ...

1) pasmep nperpaasl COU3MEPUM C AJIHHOI CBETOBO# BOIHBI

2) Ha IyTH CBETOBOTO My4YKa HAXOJHUTCS CTEKIISIHHAS IPU3Ma

3) cBeTOBO# My4OK MaaeT Ha TOHKYIO IUICHKY

4) Ha MyTH CBETOBOTO JIy4a HAXOJMUTCS MPEISITCTBHE OONBUINX Pa3MEpOB

162. TTocie mpoXoXKICHUS IBYX MOJISIPOUIOB HHTCHCHBHOCTD CBETA OCIAdIsIeTCs
HAIOJIOBHHY, €CIIH IUIOCKOCTH MOJISAPHU3AIIHH JABYX MOJISIPOUIOB OBEPHYTHI IPYyT
OTHOCHTEJIBHO JIpyra Ha yroi rpasycoB.

10

2) 45

3) 90

4) 180

163. JI71st TOro 4TOOBI CBET HE MPOXOAUI Yepe3 00a MOJSIPOrIa, TIOCKOCTH
MOJISIPU3AIMH JIBYX MOJSIPOUIOB APYT OTHOCHTEIBHO PYyTa JOJIKHBI OBITh
MOBEPHYTHI HA YTOJ ___ TPaaycoB.

1)0

2) 45

3) 90

4) 180

164. JIoka3ateabCTBOM MOMEPEUHOCTH CBETOBBIX BOJIH SIBISICTCS SIBICHUC
cBeTa.

1) unrepdepeHiun

2) monspu3anuu

3) mudpakuuu

4) nucnepcuu

165. Ha cTeisiHHYIO IPU3MY HAIpaBHIIK JTyd 0esoro cBera. [Ipu IpoxokaeHun
CBETa Yepe3 MpU3My HaOIIONaeTCs IBICHHE cBeTa.

1) unrepdepenumn

2) nucniepcuu

3) mubpakuuu

4) mosnsipu3anuu

166. [Tokazarenp NpenoMIICHUs CBETa UMEET HauOOoJIbIIee 3HaUSHUE [UIsl CBETA C
€aMO# KOPOTKOM JJIMHON BOJIHBIL. YTOJI OTKJIIOHEHMS] JIyda CBETA B CTEKJITHHOM
npU3Me UMEeT HauOoIbIlee 3HAYCHUE ISt CcBeTA.

1) kpacHoro

2) roy6oro

3) »kexroro

4) ¢uoneroBoro

167. ITokazarenb NpeoOMIICHNs CBETa UMEET HauMEHbIIIee 3HaYeHHE JUIS CBETA C
camoii OOJBIION UTMHON BOIHEI. YTOJ OTKIIOHEHHS JTy4da CBETa B CTEKIITHHOM
npU3Me UMEEeT HauMEeHbIIIee 3HaUeHNe IS cBeTa.

1) kpacuoro

2) romy6oro

3) xenroro

4) duoneroBoro

168. 3aBHCHMOCTB MOKa3aTelsl MPEOMIICHHS BELIECTBA OT UTHHBI BOJIHBI HITH
YaCTOTHI HA3bIBACTCA ...

1) nonspuzanueit

2) uHTepdepeHunen

3) nucnepcueit

4) nudpakuei

169. I1pu momagaHuy COJIHEYHOTO CBETa Ha KAIUTK IO 00pasyercs paayra. 1o
OOBSICHSCTCS SIBJICHUEM ...
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1) nonstpuzaruu

2) nucrepcuu

3) unrepdepeHunn
4) nudpakipn

170. Ecnu yactora U3IydeHus YMEHBIIMIACH B 2 pa3a, TO SHEPIUsi KBAHTA CBETA ...
1) yBenuuwurcs B 2 pasa

2) He U3MEHHUTCH

3) yMeHbIIHUTCS B 2 pasa

4) yBenmuntcs B 4 pasa

171. Ecou Maccy 9acTUIIBI YBEIHIHUTD B 2 Pa3a, TO SHEPTHS STOM YaCTHIIH ...
1) yenuuntes B 2 pasa

2) yMeHbIIUTCS B 4 pa3a

3) He U3MEHHTCS

4) yBenuuuTcs B 4 pasa

172. OTHOLICHUE YHEPT UM, U3TY4aEMOH TEJIOM, K MPOIODKUTEILHOCTH U3ITyYSHUS
¥ TUTOIA/IA TeJla, Ha3bIBAETCSI  CIIOCOOHOCTBHIO.

1) nosHO JTy4encnycKaTeIbHOM’

2) CHEeKTPaJIbHON JTy4eHCITyCKaTeNbHOMH

3) monHoi#t NyYenorionaTe IbHOMU

4) CrieKTpaIbHOM JIy4eHorIOoIaTeIbHON

173. OTHOLIECHUE TyYUCTON SHEPTUH, TIOTNIOLIAEMOH TEJIOM, KO BCel Majaroieii Ha
HETO JIy4UCTOH 3HEpTHH, Ha3bIBaeTCA CIOCOOHOCTBIO.

1) moJIHOI JTyYenCyCKaTeIbHOM

2) CeKTpaIbHOM JTy4eHCIyCKATENbHOM

3) monHOi#t Ty4YenoronaTensHOMH

4) crieKTpanbHOM Jy4enonionareIbHOM

174. ®opmynupoBka «J{jist Bcex Tell pH JaHHOM TeMIIeparype OTHOIICHHE
JyYEHUCITyCKaTeIbHOU CIIOCOOHOCTH Teja K JIy4eOrIOMATeIbHOM CII0COOHOCTH
€CTh BEJIMYMHA IIOCTOSIHHASI, PABHASI JTy9IEHCITY CKATEIBHON CII0COOHOCTH
abCOJIIOTHO YEPHOTO TejIa [P TOU XKe TEMIIePaType» OTpaxkaeT GU3HIECKHI CMBICIT
3aKOHA ...

1) Cretana — Bonbimana

2) Kupxrodda

3) Buna

4) Cronerosa

175. dopmynupoBka «J[InHa BOJIHEI, COOTBETCTBYIOIIAS MAKCUMYMY M3IY4CHHUS
a0COJIIOTHO YEPHOTO Teja, 00paTHO MPOIIOPLHOHAIBHA €ro a0COIOTHOM
TeMIepaType» oTpakaeT GU3HIESCKUIA CMBICI 3aKOHA ...

1) Cretana — Bonpmana

2) Kupxrodda

3) Buna

4) Croneroa

176. ®opmynupoBka «IlonHas JTydenoniomarenbHas CHoCOOHOCTh a0CONOTHO
YEpHOTO TeJia MPONOPLUOHANIbHASL YeTBEPTOM CTENEHH ero abCOoNOTHOM
TEMIIEpaTypb» OTpakaeT PU3MIECKUN CMBICIT 3aKOHA ...

1) Cretana — Bonpimana

2) Kupxrodda

3) Buna

4) CroneroBa

177. Ecnu TepMOMHAaMHUYECKasi TEMIIepaTypa abCOIIOTHO YEPHOTO Tea
YBEJIMYUTCS B 2 pa3a, TO €ro SHepreTHIeckasi CBeTUMOCTE _ pas3(-a).
1) yBeauuurcs B 2

2) yMEHBIIHUTCS B 2

3) yBenuuurcs B 16

4) ymeHbIuTCs B 16
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178. Ecnut sHepreTuyeckasi CBETUMOCTh a0COFOTHO YEPHOTO TeJa YBEIHYMIACE B
16 pa3, To ero TepMOAMHAMHUYECKAs TeMiieparypa  pas(-a).

1) yBenmuuniach B 2

2) yBennuunace B 16

3) yMeHbIIUIaCh B

4) ymenpiuunace B 16

179. SIBIISICTCS JI0Ka3aTeIbCTBOM KBAHTOBOW IPUPOIIBI CBETA.
1) ®orosddexr

2) Nudpaxuust

3) Nurepdepenmuust

4) Tonspuzauusi

180. SIneHue B3aMMOJECHCTBHSI CBETOBBIX BOJIH C aTOMaMH BELIECTBA, B pe3y/bTare
KOTOPOTO HEPrHs CBeTa IepeaeTcs aToMaM BEIeCTBa; 3aK/I0UaeTcs B
0CBOOOX/ICHUH AIICKTPOHOB OT CBSI3U B aTOMax M MOJIEKYJIax 10J] JEHCTBUEM CBETa,
Ha3bIBaeTCH ...

1) TeruIOBBIM U3ITyYeHHEM

2) poTtoahpexrom

3) addexrom Komnrona

4) moMHUHECLICHINEH

181. DHeprus ¢portoHa B aBIeHUU PoTOdPPeKTa pacxomyeTcs Ha ... (Beibepute Bce
BEpHbIC BApUAHTHI OTBETA)

1) narpeBaHue BenecTa

2) U3MEHCHHE BETUYHHBI 3ATUPAOIIETO HAPSKECHUS

3) coepiienne pabOTHI BBIXO/IA

4) cooOlIeHne IEKTPOHY KHHETHYECKOM SHEPTUU

5) yMeHbIIICHHE YaCTOTHI U3ITYICHHS

182. B ombitax CroneroBa ObLI0 00HAPYXKEHO, YTO KHHETHYECKAs SHEPTH
3NEKTPOHOB, BBUICTEBIINX C TIOBEPXHOCTH METAJUTMYECKO MIIACTHHBI IIPH ee
OCBCILICHHHU CBETOM, ...

1) He 3aBHCHT OT YaCTOTHI I1aIAIOIIETO CBETa

2) MMHEWHO 3aBUCHUT OT YaCTOTHI Ma Ia0IIEr0 CBETa

3) NMHEWHO 3aBUCHUT OT HHTEHCUBHOCTH CBETa

4) TUHEWHO 3aBUCUT OT JUTMHBI BOJIHBI ITA/IAIOIIETO CBETa

183. ®OTOTOK HACKILIEHUS IPU YMEHbILIEHUH HHTEHCUBHOCTH Ma/IalOIIEero CBeTa ...
1) yBemuuurcst

2) He U3MEHHUTCS

3) ymeHbIIuTCs

184. ®OTOTOK HACHILICHHS IPH YBEIMYCHUH HHTCHCUBHOCTH MAIAIOLIETO CBETA ...
1) yBenuuurcst

2) He U3MEHHTCS

3) yMeHbIIUTCS

185. OmuH 1 TOT e CBETOBOM IMOTOK MaaeT HOPMAaIbHO Ha 3€PKAIBHYIO U
a0COJIIOTHO YEPHYIO MOBEPXHOCTh. OTHOIICHNE AABJICHNS CBETA HA MIEPBYIO U
BTOPYIO IIOBEPXHOCTH PABHO ...

1)1/2

2) 1/4

3)4

4)2

186. Ecii 3epKalibHYIO IIACTHHY, HA KOTOPYIO MaJaeT CBET, 3aMEHHUTh Ha
3a4epHEHHYIO TOM JKe IJIOLIALH, TO CBETOBOE JABJIEHUE ...

1) yBenuuurcs B 2 pasa

2) yMeHbIIUTCS B 2 pas3a

3) He U3MEHHTCH

4) ymenbIuuTCs B 4 pasa
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187. Ecni 3a4epHEHHYIO [UIATHHY, HAa KOTOPYIO MaJaeT CBET, 3aMEHHUTh Ha
3epKabHYIO TOMH K€ MO, TO CBETOBOE IABICHHUE ...

1) yenuuntes B 2 pasa

2) yMeHbIIUTCS B 2 pa3a

3) He U3MEHHTCS

4) ymenpIIuTcs B 4 pasa

188. OmuH 1 TOT K€ CBETOBOH MOTOK MaJacT HOPMaJbHO Ha aDCOIIOTHO YEPHYIO U
3epKAIBHYIO IIOBEpXHOCTb. OTHOLIEHNE aBICHHS CBETA Ha NIEPBYIO M BTOPYIO
HOBEPXHOCTH PABHO ...

1) 1/2

2) 1/4

3)4

4)2

189. 3aKiIIovaeTcs B repenade (POTOHAMU CBETa YaCTH CBOETO
UMITYJIbCA JIEKTPOHAM aToMa, U3-3a 4ero U3MEHSETCs JUIMHA CBETOBOM BOJIHBI
(hoTOHOB.

1) ®oroadpdexr

2) TennoBoe HU3Iy4YeHHEe

3) Ddpdexr Kommrona

4) TaBincHuE CBETA

190. Beinarouuiics dpaniy3ckuii ¢pusuk Jlyu e bpoiins npemmnoxui popmyiy,
OIIPEACIIIONLYIO IIIUMHY BOJIHBI, HA3BAHHOM 3aTeM «BOJIHOM 1ie bpoiins». BonHa ne
Bpoitns — 310 ...

1) oTHOIIIEHHE CKOPOCTH CBETA K YaCTOTE SIEKTPOMATHUTHOTO M3IyUeHHUS

2) BOJIHA, XapaKTePHU3YIOIIasl yIpyrue KoiebaHus B aToMaxX KPUCTALTHICCKOM
pelIeTKH

3) BoJIHA, KOTOpasi COOTBETCTBYET JIF000it YacTuile, 00IagaroIeil HMITYIbCOM

4) BonHa, BO3HHUKAIOIIAS B PE3yJIbTaTe HAJIOKECHHS OTPaKEHHBIX OT Mperpas BOJIH

191. Mnuna Bonusl ge bpoiinst yBenanaurcs B 2 pasa, €Ciid KHHETHYEeCKast SHEPTUsI
MHKPOYACTUIII pasa.

1) ymenbiures B 4

2) yBenuuurcs B 4

3) yBenuuurcs B 2

4) yMeHbIIUTCS B 2

192. Ecnit 4acTHIBI MIMEIOT OIMHAKOBYIO CKOPOCTh, TO HAUMEHbBIIEH JJTMHON BOJIHBI
ne Bpoiins obmanaer ...

1) ueitrpon

2) mpoToH

3) anektpoH

4) anba-yactuua

193. Ecnu yacTHIbl MIMEIOT OIMHAKOBYIO JITTMHY BOJIHBI Jie bpoiiis, To HauMenbIei
CKOpPOCTh 00JIaaer ...

1) anpda-yactuna

2) mpoToH

3) anmekTpoH

4) HeitTpoH

194. Eciit 4acTULBI KIMEIOT OJJMHAKOBYIO CKOPOCTb, TO HAMOOJBIICH JUTHHON BOJHBI
ne Bpoiins obnanaer ...

1) HelTpoH

2) mpoTOH

3) anexTpoH

4) anbda-yacTria

195. Eciu 9acTHIIBI HIMEIOT OJMHAKOBYIO [UTMHY BOJIHBI ¢ Bpoiis, To HanbobIIeh
CKOpPOCTh 00JIaIaeT ...
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1) neitrpon

2) mpoTOH

3) anektpon

4) anba-yactuna

196. Cornacho rumnore3se 1e bpoiiis, AjInHa BONHbL, OMUCHIBAIONIAs BOJHOBbIE
CBOWCTBA Tela, OMpPEENAEeTCS €ro ...

1) sueprueit

2) pazmepom

3) o0beMoM

4) UMITyITECOM

197. Jlnuna BosHbI ne Bpoiins yacTuipl yMeHbIIUIACH BABOC. CKOPOCTH ATOM
YACTHIII pasa.

1) ymeHbIIHIACH B 2

2) yMeHbIIUIach B 4

3) yBenuumaach B 2

4) yBenuunnace B 4

198. lnnaa BonHEL ne bpoiinst yactuipl yBenmdminach BaBoe. CKOpocTh 3Toi
YaCTHUIIBI pasa.

1) ymeHbunace B 2

2) yBenuumaach B 2

3) ymenbuunace B 4

4) yBenuunnace B 4

199. Kuneruueckasi 3HEPTUs KIACCHUYCCKON YaCTUIIBI yBEIHUMWIACH B 2 pa3a. [[inHa
BOJIHBI J1¢ bpoiiis 3To# yacTHUIbL pa3sa.

1) ymeHbIIHIaCH B 2

2) yBeNHUYUIACH B 2

3) ymenbuunace B 4

4) yBenuuunach B 4

200. 13 cooTHOMICHUS HEOTIPEIEICHHOCTEI KOOPIMHATEI i UMITYIIbCa CIICIYyeT,
YTO. ..

l) €CJIM MBI 3HAEM UMITYJILC MUKPOYACTUIIbI, TO €€ KOOpAWHATa CTAHOBUTCH
HEOoIpeIeIeHHON

2) cucteMa, IMEIOIIAsk HEKOTOPOE BPEMSI )KU3HH, HE MOKET ObITh
OoXapaKTepru3oBaHa ONPEACICHHBIM 3HAUCHUEM DHEPTUA

3) €CJIM MBI 3HAEM UMITYJILC MUKPOYACTUIIbI, TO €€ SOHCPIUA CTAHOBUTCA
HEOoIpeIeIeHHON

4) cucteMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXKET OBITh
0XapaKTepU30BaHa ONPEEIIEHHBIM 3HAYEHUEM SHEPTUU

201. VI3 cooTHOIICHUS HEOTIPEICICHHOCTEH SHEPTHH U UMITYJIbCA CIICAYET, UTO ...
1) eciu MbI 3HAEM UMITYJIEC MUKPOYACTHIIBI, TO €€ KOOPJUHATA CTAHOBUTCS
HeomnpeaeaeHHOU

2) cucTeMa, IMEIOIIAs HEKOTOPOE BPEMSI )KU3HH, HE MOKET ObITh
OXapaKTepU30BaHa OMPECIEHHBIM 3HAYCHHEM YHEPTUH

3) €CJIM MBI 3HAEM UMITYJILC MUKPOYACTUIIbI, TO €€ DOHEPTHUA CTAHOBUTCA
HEOIpeIeIeHHON

4) cucTeMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXKET OBITH
OXapaKTepU30BaHa ONPEeIEHHBIM 3HAY€HUEM SHEPTUU

202. VI3 cooTHOMICHUST HEOTPEACICHHOCTEH SHEPTHUH U YAaCTOTHI CICIYeT, UTO ...
1) eciu MbI 3HAEM UMITYJIEC MUKPOYACTHIIBI, TO €€ KOOPJUHATA CTAHOBUTCS
HeomnpeaeaeHHOU

2) cucrema, UMEIOIasi HEKOTOPOE BPEMsI )KU3HH, HE MOKET ObITh
OXapakTepH30BaHa ONPEICICHHBIM 3HAYCHHEM SHEPTUH

3) ecii MBI 3HAEM MMITYJIEC MHKPOUYACTHIIBI, TO €€ SHEPTHSI CTAHOBHUTCSI
HEOIpeIeIeHHOM

4) cucrema, IMEIOIIasi HEKOTOPOE 3HAUYCHUE YaCTOThI, HE MOKET OBITH
OXapakTepH30BaHa ONPEICICHHBIM 3HAYCHHEM SHEPTHH
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203. 13 cooTHOMICHHUS HEOTIPEICICHHOCTEH SHEPTHH U YACTOTHI CIACIYET, UTO ...
1) eciu MbI 3HAEM UMITYJIEC MUKPOYACTHIIBI, TO €€ KOOPJAUHATA CTAHOBUTCSI
HEOIIpeICICHHOU

2) cucteMa, IMEIOIAsi HEKOTOPOE BPEMSI )KU3HH, HE MOKET ObITh
OXapaKTepU30BaHa ONpeeIEHHBIM 3HAYCHUEM SHEPTUU

3) eciu MBI 3HAEM UMITYJIbC MUKPOUYACTHUIIBI, TO €€ SHEPTUSI CTAHOBHUTCS
HEOIpeAEICHHON

4) crucrema, IMEIOIIasi HEKOTOPOE 3HAUCHHE YaCTOThI, HE MOKET OBITH
0XapaKTEepU30BaHa ONPEIEIICHHBIM 3HAYEHUEM SHEPTUU

204. ITpeamonoxeHue 00 aToMax Kak HEIEIUMBIX MEIFUANIINX YaCTUIAX BEUICCTBA
BBICKA3al ...

1) Apuctoreinb

2) Mennenees

3) deMoxput

4) Pesepdopa

205. MPENCTaBHII MOJIEIb CTPOCHHS aToMa B BHIE Iapa, 3aroTHEHHOTO
TIOJIOKUTENTEHO 3aPSKEHHOM JKUIKOCTHIO, B KOTOPYIO BKPAILICHBI OTPHIIATETbLHEIE
3IIEKTPOHBI, TOO0HO M3IOMY B KEKCE.

1) Menpenees

2) Pesepdopn

3) Tomcon

4) Jlemokput

206. MIPEIOKIT SIIEPHYIO (TIAHETAPHYI0) MOJICIIb aTOMa: BOKPYT
MOJIOKUTEIJILHOTO SIIPA MO 3aMKHYTHIM OpOUTaM JBUXKYTCSI AIEKTPOHBI, 00pa3ys
3NMEKTPOHHYIO 000I0UKY aToMa.

1) Menneneen

2) Pesepdopn

3) Ix. Tomcon

4) lemokput

207. Ha ocHOBaHMM HCCIIEIOBaHUS SIBICHUS paccestHUs aib(a-yacTull npu
MPOXOX/ICHUH Yepe3 TOHKHUE ciion BeulecTBa Pesepdopn caenan BbIBOL, YTO ...

1) anbda-gacTHIBI ABISIOTCS SAPAMH aTOMa TeJHsl, UMEIOIIEro BTOPOit
TIOPSAKOBEIN HOMep B Tabimie Menzaeneesa

2) anba-pacma SBISETCS MPOIECCOM CaMOTIPOU3BOIFHOTO MPEBPAIICHUS SIpa
OJTHOTO XMMHYECKOTO AJIEMEHTA B S[IPO IPYTOTro dJIeMEHTa

3) BHYTpH aTOMa HMEETCS MOJIOKHUTEIBHO 3aPSKEHHOE SIIPO OYEHb MATCHBKUX
pa3MepoB, BOKPYT s1/[pa BPAIAIOTCs SIEKTPOHBI

4) npu anpga-pacnaze aTOMHBIX siiep BBIICIACTCS sCpPHAs YHEPTUs, 3HAYUTESILHO
GoutbInast, 4eM B JTIOOBIX XUMHUYECKHX PEAKIIUIX

208. CrtocoOHOCTh aTOMa K M3JIYYSHHUIO U TOTJIOMICHUIO OTOHOB MPAaBUIBHO
OIMCHIBACT BHICKA3bIBAHHUE ...

1) aTroM MOeT MOTIIONIATh M M3Iy4arh (OTOHBI C 000 4aCTOTOM, HE 3aBHCHMO OT
COCTaBa BEIIECTBA

2) aTOM MOJKET TIOTJIONIATh (POTOHBI C JIFOOO0H YaCTOM, H3ITydIaTh (POTOHBI JIMIIIE C
HEKOTOPBIMHU OIpE/IeICHHBIMHU 3HAYSHUSIMH YaCTOTHI

3) aToM MOKET TIOTJIONIATh (POTOHBI JIHIIE C HEKOTOPBIMH OITPEICICHHBIMHU
3HAYEHUSIMU YacTOTHI, N3JTy4aTh GOTOHBI C TF000H YacTOTOM

4) aToM MOXET U3Iy4aTh U MOMIOWAT (OTOHBI TOIBKO C HEKOTOPBIMH
OIIpeIeIeHHBIMY 3HaYEHUSAMH YacTOThI

209. [pu nepexoe dIEKTPOHA C AATBHETO OT AAPa SHEPTETHYECKOTO YPOBHS Ha
OJIMKHHH K /1Py SHEPTETHUECKUN YPOBEHD aTOM SIIEKTPOMArHUTHEIE
BOJIHBI.

1) uznydaer

2) He U3Iy4aeT

3) momormaer

4) He noroniaeT
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210. TIpu nepexojie HMEKTPOHA ¢ GIMIKHETO K APy YHEPreTUYECKOrO YPOBHS Ha
JAJIBHUI OT sIApa SHEPreTUYECKUM YPOBEHb aTOM 9JIEKTPOMArHUTHBIE
BOJIHBIL.

1) uznyvaer

2) He u3NTyJaeT

3) momoraer

4) He moromaeT

211. DHepreTHUeCKUE YPOBHH AIEKTPOHA B aTOME, pa3Mep MEKTPOHHOTO 00IaKa
omnpernenseT KBaHTOBOE YHCJIO.

1) raBHOE

2) opburtansHoe

3) MaruuTHOE

4) cinHOBOE

212. OpueHTaIuIo 3JEKTPOHHOTO 00JIaKa B MPOCTPAHCTBE XapaKTepu3yeT
KBaHTOBOE YHCIIO.

1) rmaBHOE

2) opburansHoe

3) MarauTHOE

4) cimHOBOE

213. ®opmy 3IIeKTPOHHOTO 00NIaKa XapaKTepu3yeT KBaHTOBOE YHCJIO.
1) raBHOE

2) opburansHoe

3) marHuTHOE

4) crinHOBOE

214. CoOCTBEHHBIH MEXaHUUECKUI MOMEHT XapaKTepH3yeT  KBaHTOBOE YHCJIO.
1) rmaBHOE

2) opburansHoe

3) MarauTHOE

4) cuuHOBOE

215. I'maBHOE KBaHTOBOE YKCiIO N=1. OpOuTaIbHOE KBAHTOBOE YUCIIO PABHO ...
11

2)0

3)2

4)-1

216. I'maBHOE KBaHTOBOE YKCIIO N=2. OpOHUTANBHOE KBAHTOBOE YUCIIO PABHO ...
11
2)0
3)2
4)3

217. T'maBHOE KBAaHTOBOE YMCIIO N=2. MaKCUMaJIbHOE KOJIUIECTBO IEKTPOHOB ISt
JTAHHOTO COCTOSIHUS PABHO ...

12

2)4

3)6

4)8

218 FJ'IaBHOe KBAaHTOBOC YHUCIIO 1’1:1. MaKCI/IMaJ'H)HOC KOJIMYCCTBO IJICKTPOHOB JIsA
JAaHHOT'O COCTOSAHHMS PABHO ...

1)2

2)4

3)6

4)8

219. TnaBHOE KBaHTOBOE YKCIIO N=3. MaKkcUMaJIbHOE KOJIMYECTBO AIIEKTPOHOB JIJIsI
JTAHHOTO COCTOSIHUS PaBHO ...
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1) 32
2) 18
3)8
4)2

220. ['maBHOE KBAaHTOBOE YMCIIO XapaKTCPHU3YET ...

1) opueHTalHIO HIEKTPOHHOTO 001aKa B IPOCTPAHCTBE
2) hopmy ammeKTpOHHOTO 00TaKa

3) pasMepsl HIEKTPOHHOTO OOJTIaKa

4) coOCTBEHHBIM MEXaHUYECKUIH MOMEHT

221. OpOuTanbHOE KBAHTOBOE YHCIIO XapPAKTEPHU3YeT ...
1) opueHTaLHIO HIEKTPOHHOTO 001aKa B IPOCTPAHCTBE
2) hopMy 3mmeKTpOHHOTO 00TaKa

3) pa3mepbl AMEKTPOHHOTO O0IaKa

4) coOCTBEHHBIH MEXaHUYESCKHUI MOMEHT

222. MarautHoe KBaHTOBOE YHCJIO OMPECIISCT ...

1) opueHTanUIO AIEKTPOHHOrO 001aKa B IPOCTPAHCTBE
2) Gopmy 2MMEKTPOHHOTO ObNaKa

3) pa3mepsl AIEKTPOHHOTO 00IaKa

4) coOCTBCHHBIH MEXaHUYECKHIl MOMEHT

223. CiuHOBOE KBaHTOBOE YHCJIO OIMPEHCIIseT ...

1) opueHTaNHIO SIEKTPOHHOTO 001aKa B MPOCTPAHCTBE
2) hopmy 3mmeKTpOHHOTO 00TaKa

3) pa3mepsl AIEKTPOHHOTO 00JIaKa

4) coOCTBEHHBIM MEXaHUYECKUIT MOMEHT

224. TTopsinkoBBI HOMED dIIEMEHTa B Tabiuie MeHeneeBa Mo3BoJISCT ONPEACTUTh
gucyo... (Beibepure Bce BepHBIC OTBETHI)

1) snekTpoHOB B aTome

2) HYKJIOHOB B /pe

3) mpoTOHOB B siape

4) sneMeHTapHbIX YaCTHUIL

5) HEWTPOHOB B si/Ipe

225. ATOMHBIH BEC 3JIEMEHTa ONPEICIIAET YKUCIO. ..
1) sneKkTpOHOB B atome

2) HEWTPOHOB B s/Ipe

3) mpOTOHOB B siApe

4) HYKJIOHOB B siipe

226. Ucnyckanue HE COIPOBOXKIAETCS N3MEHEHUEM 3apsIOBOTO U
MAacCOBOIO YHCJIa aTOMHOTO SAPA.

1) anbda-yacTuipl

2) raMMa KBaHTa

3) GeTa-yacTHUIIBI

4) Heitrpona

227. Anbba — pacrniaz npejcraBisier codoi MOTOK ...
1) snexkTpoHOB

2) HEWTPOHOB

3) npoToHOB

4) sinep aToma renus

228. bera MuHyc - pacnaj IpezcTaBisieT co00i MOTOK ...
1) snekTpoHOB

2) HEHTPOHOB

3) npoToHOB

4) sep aTOMOB TelTHst

229. Oyl U3 BUIOB PAIHOAKTHBHOTO W3IYYCHHUS IPEACTABISICT COOOM MOTOK
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OBICTPO OBIDKYIIUXCS SIEKTPOHOB. DTO  M3ITyYEHHE.
1) ramma

2) anbda

3) 6era MmuHYC

4) 6era mroc

230.TIpu __ pacmajie MaccoBOE YHCIIO sijipa aToMa yMeHbIaercs Ha 4, a
3apA0BOE YUCIIO HA 2 3IEMEHTAPHBIX MOJIOKHUTEIBHBIX 3apsia.

1) ramma

2) anbda

3) Gera MHHYC

4) Gera mroc

231.Tlpu __ pacmaje MaccoBOE U 3apsiIOBOE YHCIIO HE U3MEHSIOTCS.
1) ramma

2) anpda

3) 6era MuHYC

4) Gera mroc

232. B pesymnprare 3JIeKTPOHHOTO OeTa-paciaja sapa aToMa IeMEHTa ¢ 3apsI0BbIM
qHUCIOM Z NOJIYHacTCA SIAPO aTOMa 2JICMCHTA € 3apAA0BbIM YHUCIIOM ...

Hz-2

2)Z+1

3)Z-1

4)Z+2

233. AtoMHOe 5171p0, BOHUKAIOIIEE B pe3ysbTare aib(ha-pacnana sjapa aroma
9JIEMEHTa C 3apsIOBBIM YUCIOM Z, 00f1aiaeT 3apsA0BbIM YHCIIOM ...

1)z-1
2)Z-2
3Z-4
4)Z+1

234. AtoMHOe S1p0, BO3HHKAIOIIEE B pe3ynbTaTe anb(a-pacnasa aapa aroMa
3JIEMEHTa C MaCCOBBIM YHCIIOM A, 001aaeT MacCOBBIM YHCIIOM ...

HA-1

2)A-2

3)A-4

HA+1

235. HepacnaBimmmucsi, yepe3 WHTEpBaJI BpEMEHH, paBHbIi 1 nepuoay
noiypacnana, octaHercss % paJMOaKTUBHBIX aTOMOB BEIECTBa

1) 33

2) 25

3) 75

4) 50

236. Uepes unTepBall BpeMEHH paBHbI | nepuoay nonypacnaja pacnagercs %
PaanoOaKTUBHBIX SAACP BEUICCTBA.

1) 33

2) 25

3) 75

4) 50

237. HepacnaBmmmucs, 4yepe3 HHTEpBaJI BpEMEHH, paBHBIH 1/2 meprnozaa
nosypacraza, ocranercst % paJuoakTHBHBIX aTOMOB BEIIECTBA.

1) 33

2) 25

3) 75

4) 50

238. Yepes nHTEpBaI BpEMEHH PaBHbIH 1/2 meproaa monypacnana paciaaeTes
% pa/InoaKTHBHBIX siJIep BELECTBA.
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1) 33
2) 25
3) 75
4) 50

239. B nporiecce CHIIBHOTO B3aUMOJICHCTBHS IIPUHAMAIOT YUACTHE . ..
1) dhoronst

2) HEUTPOHBI

3) 2IeKTPOHBI

4) HelTpUHO

240. B npomecce 31eKTpoMarHUTHOTO B3anMozeiictBus HE npuanMaioT yaactue
1) HeHTpOHSI

2) doTtoHsI

3) anmeKkTpoHBI

4) poTOHbBI

241. B nporecce cnadoro B3aumoeiicteust HE npunuMaroT ydactue ...
1) aneKTpoHBI

2) poToHsI

3) HeHTpOHBI

4) npoTOHBI

242. B mpouecce 3IeKTPOMAarHUTHOTO B3aUMOCHCTBHS IPUHUMAIOT YIACTHE ...
1) HeHTpOHBI

2) HEWTPUHO

3) aHTHHEHTPUHO

4) mpoTOHBI

243. T1o3uTpOoH ABNSAETCS aHTHYACTHIICH 110 OTHOILICHUIO K ...
1) nporony

2) HEHUTpOHY

3) anextpony

4) dporony

244. TlepeHOCUMKaMH TPaBUTAJMOHHOTO B3aUMOACHCTBHUS CYUTAIOTCS ...
1) rpaBUTOHBI

2) doTtoHsI

3) DIHOOHBI

4) 6030HBI

245. TlepeHOCYNKAMH IIEKTPOMATHUTHOTO B3aMMOICHCTBHUS CUUTAIOTCS .. .
1) rpaBUTOHBI

2) poToHsI

3) D1rooHbBI

4) 6030HbBI

246. TlepeHOCUNKAMHU CHIIHOTO B3aUMOJICHCTBHS CYMTAIOTCS ...
1) rpaBUTOHBI

2) oTtoHs

3) DIHOOHBI

4) 6030HBI

247. IlepeHocurkaMu c1abOTO B3aUMOACUCTBHS CYATAIOTCS . . .
1) rpaBUTOHBI

2) doToHsl

3) m1rooHBI

4) 6030HBI

IIo pe3yiibTaraM TCCTa 06yqa}omeMyc;1 BBICTABJIACTCA OLCHKA «OTJIUYHO», «XOPOIIO»,

«YOOBJICTBOPUTCIBHO» WA  «HCYOOBJICTBOPUTEIIBEHO», COINIACHO
OLICHUBAHUA

CIIeTYIOIUM

KPUTEPUSIM

Ilkana | Kpurtepnu onennBanns (% npaBHIbLHBIX 0TBETOB)
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Ilkajna Kputepuu onenuBanus (% npaBUIbHBIX 0TBETOB)
OreHka 5 (OTIIMYHO) 80-100
Orenka 4 (xoporio) 70-79
Ornenka 3 (yIOBICTBOPUTEILHO) 50-69
Ornenka 2 (HEYIOBJICTBOPHUTEIHHO) meHee 50
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JIMCT perucrpanuy U3MeHEeHH I

Home Homepa nucron OcnoBanue st | [lonmuck | PacmmudpoBka Jlata
p 3aMCHC HOBBIX AHHYII BHCCCHUA IIoAIncCcu
U3MEHE . BHECEHUS
HHBIX upoBa W3MEHEHUN
HUsA NU3MCHCHU A
HHBIX
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