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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 nampasineruto 05.03.06 Dkonorus M NPUPOIOIOIH30BAHUE HOIDKEH OBITH
HOATOTOBJIEH K PELICHHIO 3a/ad Npo(ecCHOHAIbHON AEATENbHOCTH HAy4YHO-HCCIIEA0BATEIbCKOIO
TUTIA.

eabro TuCUMIIIMHEL SBIseTCd — GOPMUPOBAHUE TEOPETUUYECKUX 3HAHWM, MPAKTHUECKUX
YMEHUI U HaBBIKOB B 00JacTH (PU3UKH, HEOOXOIUMBIX Ul OCYLIECTBIEHUS SKOJIOIMYECKOIO
MOHMTOPHHTIA NPOLIECCOB OMOIOIMUECKOrO MIPOU3BOACTBA U OLEHKHU COCTOSHUS IIPUPOIHON Cpelibl
B COOTBETCTBHHU C (POPMUPYEMBIMH KOMITETECHLIUAMHU.

3agayu AMCUMIUIMHBI BKIIIOYAIOT:

1. 3yuenune Gpu3nueckux sSBIECHUI U 3aKOHOB M T'PAHULl UX IPUMEHUMOCTHU; 3HAKOMCTBO C
OCHOBHBIMHU (PM3UYECKUMU BETUYMHAMH, UX ONPENEICHUSIMH, (PU3UYECKUM CMBICIIOM, CITIOCOOaMU U
€IMHULIAMU U3MEPEHMUSL.

2. TlpmoOpereHne HaBBIKOB pPa0dOTBI ¢ TpuOOpamMu U 00OpyrnoBaHHEM (HU3HUECKOM
71a00paTopuy; HABBIKOB UCIIOJIb30BaHMS PA3IMYHbIX METOIUK (PU3NYECKUX U3MEPEHU U 00paboTKH
IKCTIEPUMEHTAIBHBIX JTaHHBIX; HABBIKOB IPOBEICHUS a/IEKBATHOTO (PH3HMUECKOTO MOJICITUPOBAHUSI.

3. IlpumeHeHne B CBOEH MPAKTUYECKOM NEATEIBHOCTH 3HAHMH Mo (pu3MKe Ui peleHus
TEOPETUYECKUX U MMPOU3BOJICTBEHHBIX 33/1a4.

1.2. KoMmneTeHIIUN M HHAUKATOPBI UX JOCTUKEHH I
YK-1. CnocobGeH ocCylecTBIsITh MOUCK, KPUTUUYECKUN aHadu3 M CUHTE3 HH(OpPMAIIUH,
MPUMEHSTh CUCTEMHBIN TOJXO/ JJIsl pEeIICHHUs MOCTABJIEHHBIX 3a1a4

Kon u HaumeHnoBanmue dopmupyemsbie 3YH
HUHAUKATOpa JOCTHKECHUS
KOMIIETECHITUH

n-1. YK-1 3HAHUS OO0yuaroImuiics TO/DKEH 3HATh OCHOBHBIC (DU3HUCCKHE OTIBITHI M METOJIBI

Ocy1mecTBIIsIeT OUCK, WCCIIeIOBaHMsI, HA3HAYEHNE U NPHHIIUIIBL ISHCTBUSI BAXKHEUIINX (PU3MIECKHX

KPUTHUYECKUI aHan3 U npudopos (51.0.10 — 3.1)

CUHTE3 WHPOPMAIUH, YMEHUS OO0y4aromuiicss JOJKEH YMETh paboTarh ¢ mpubopamMu U 000pyI0BaHUEM

MPUMEHSIET CUCTEMHBIH (pu3mueckoii 1abopaTopum, NCTIOIH30BaTh METO/IBI aJICKBATHOTO

TIO/IXOI JUISl PETCHUS (hM3MUECKOr0 MOJIETTMPOBAHMS JUIS PEIICHHS THIIOBBIX 3a1a4

MOCTaBJIECHHBIX 3a/1a4 npodeccronanproi fesitenpHoctH (61.0.10 - V1)

HaBbIKH OOyyaromuiics T0JDKeH BIIAAETh HaBBIKAMHU TIPUMEHEHHUSI OCHOBHBIX

METOJIOB (PH3NKO-MAaTEMAaTHYECKOTO aHalIN3a [l PEIICHNS TUIIOBBIX 3a/1a4
npodeccrHoHaIbHON NeSTEIbHOCTH; HaBBIKaM1 IPaBHIIBHON 3KCILTyaTaIlH
OCHOBHBIX ITPHOOPOB U 000pyAOBaHUS (U3NICCKON JTa00PaTOPHH;
00paboTKN ¥ HHTEPIPETUPOBAHUS pe3ynbTaToB skcnepuMenTa (b1.0.10 -
H.1)

OIIK-1. CmocobeH nmpuMeHsTh 0a30BbIe 3HAHUS (PyHIaMEHTAIBHBIX Pa3/IeIOB HAyK O 3eMIle,
€CTECTBEHHOHAYYHOTO0 W MaTeMaTUYEeCKOrO IMKJIa TpPU pEIIeHHWH 3aJad B 007acTh HSKOJIOTHUU

IPUPOAOIIOIB30BAHUS
Kon u HaumeHoBanue dopmupyembie 3YH
HMHAWKATOPa JOCTIKCHUS
KOMIETEHITHH
NnJI-2. OIK-1 3HAHUSA OOy4aromuiicst JOJKEH 3HATh OCHOBHBIE (PM3NUECKUE BETMIHMHBI, TIOHSTHS,
IIpumensieT 6a30BbIe 3HAHUS sBnenus, 3akousl (51.0.10 —3.2)
€CTeCTBEHHOHAYYIHOTO 1 YMEHUS OO6yuaromuiicsi TOHKEH YMETh UCTOJIKOBBIBATh CMBICT (PH3MUYECKUX
MaTeMaTU4eCcKoro IUKIIa BEJIMYHH U TOHATHH; YKa3bIBaTh, KAKHME 3aKOHBI ONMCHIBAIOT (QH3HUECKUE
IIPY PELLECHUU 3a1a4 B sBeHusi U npoueccsl (51.0.10 - V.2)
00I1aCTH SKOJIOTHH 1 HaBBIKU OOyuaromuiics J0JDKEH BIIaAETh HaBBIKAMU MCIOJIB30BaHHUsI OCHOBHBIX
NpUPOJIOTI0JIb30BAHNU (hM3MUECKMX 3aKOHOB U IIPUHIIMIIOB /SIS PELICHHsI THITOBBIX 3a/1a4
npodeccuonansHoii aesitensaoct (51.0.10 - H.2)




aKaJleMUYeCcKuX yaca (fanee yacon). Jucuurinaa uzydaercs:

2. Mecto aucuumuinHbl B cTpykrype OIIOIT

JuctunnmHa «Pu3nka» OTHOCHUTCS K 00s3aTeIbHOM YacTH OCHOBHOW Mpo(deCCHOHATBbHON
oOpa3oBarenbHON IIporpaMMBbl OakagaBpHara.

3. O0beM IMCHUILUIMHBI M BHbI Y4eOHOH padoThI
3a4ETHBIX

O0peM guctIumMHLL  «Pu3nKa» cocraBiIder 5

- ouHasi ¢opma oOydenus B 1 u 2 cemecTpax
- 3ao0uHas popma oOyuenus B 1 u 2 cemectpax

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

€IMHULIBI

(3ET), 180

Bun yae6HOit paboTh KonmgecTBo gacos
10 OYHOH opMe oOydeHuUs 10 3209HOH (hopMe OOyICHHS
KonraktHas padora (Bcero) 74 14
B TOM 4YHCJIe MPAKTHYECKAs MOATOTOBKA
Jlexyuu (J1) 32 6
Jlabopamopuvie 3ansmus (J13) 42 8
CamocTosiTeJIbHAA PadoTa 00y4aloIuXCs 79 157
(CP)
Kontpoan 27 9
3auer
IK3aMeH IK3aMeH
HToro 180 180

3.2. Pacnpenesnienne y4eO0HOro BpeMeHH 10 pa3jiesiaM U TeMaM
Ounas ¢gopma o0yuenust

B TOM 4YUCJIC

Ne Bcero | KOHTaKkTHas
TeMbI HanmeHnoBaHue pasznenoB U TeM 4ACOB pa6ora CP KOHTPOITH
J JI3
1 2 3 4 5 6 7
Paznen 1. Mexanuka

1.1 Marepust. JIBmxenne 3 3 X

12 duznueckre BENUYUHBI U UX U3MepeHne. OCHOBHbIC 26 5 06 <
HU3MEpPUTENbHBIE TPHOOPHI ' '

1.3 MeTo/1Ka BBITIOJHEHHUS] HETIOCPEACTBEHHBIX U3MEPEHUI 2,6 2 0,6 X

14 MerTonuKa BBIIOTHEHUS KOCBEHHBIX M3MepeHui. [paduaeckuii 26 2 06 X
CHoco0 Npe/ICTaBICHUsI PE3YJIBTaTOB H3MEPEHHS ' ’

15 OJeMEeHTHI IOCTYNaTeNbHOTO ABHXKCHHUS 2,1 2 0,1 X

1.6 ITpoBepka 3ak0Ha COXPaHEHHS UMITYIbCa 2,6 2 0,6 X

1.7 DNeMEeHTHI BPalIaTeIbHOTO JTBHKCHHUS 2,1 2 0,1 X

1.8 M3ydyeHne 0CHOBHOTO 3aKOHA JUHAMHKH BPAIICHHSI 2,6 2 0,6 X

1.9 DJIEMEHTEI KOJIe0aTeIbHOE IBYKEHHE 3 3 X

1.10 HccnenoBanue kosie0aTeIbHOTO ABUKEHHUS, N3MEPEHHUE 26 2 06 «
YCKOPEHHsI CBOOOIHOTO NaJICHHUs! IPH TIOMOIIM MasiTHUKA ' ’

1.11 MexaHndeckue BOJHBI 2,1 2 0,1 X

1.12 OcHOBBI CHIELIMAJIBHON TE€OPUH OTHOCUTEJILHOCTH 3 3 X

Paznen 2. MonekynsipHasi pu3nka U TEpMOAMHAMUKA

OcHOBBI MOJIEKYISIpHO-KHHeTHYecKoi Teopuut (MKT).

21 2,1 2 0,1 X
SIBnenust mepeHoca

2.2 MornekynsipHble IBIEHUS B ra3zax 3 3 X

2.3 MornekynsipHbI€ SIBIEHUSI B AKHJKOCTSIX 3 3 X

2.4 Hccnenosanue TeueHus BI3KOM KHUIKOCTH 2,7 2 0,7 X
HccnenoBanne cBOWCTB MOBEPXHOCTHOTO CJIOS )KUAKOCTH,

25 n3MepeHue Ko uIeHTa HOBEPXHOCTHOTO HATSKEHUS 2,7 2 0,7 X
JKHUJKOCTH

2.6 MornekysipHbI€ SIBJICHUsI B TBEPIBIX Telax 3 3 X

2.7 Nzyuenue 3akona ['yka 2,6 2 0,6 X

2.8 M3MepeHue Monyns ynpyroctu 2,6 2 0,6




2.9 IlepBoe HaYaI0 TEPMOANHAMHKH 2,1 2 0,1 X
2.10 Bropoe Haya0 TEPMOIUHAMHUKI 2,1 2 0,1 X
Paznmen 3. DnekTpuIecTBO U DJIEKTPOMArHETU3M
3.1 DIEKTPUUYECKOE MOJIC B BAKYYME 2,1 2 0,1 X
32 Onexrpudeckue nenu. Vizmepenne GU3ndecKiux BEININH 26 5 06 X
JNECKTPOU3MEPUTEIHHBIME MPHOOpaMHU ' ‘
3.3 BelecTBo B 3IEKTPUUYCSCKOM TOJIE 3 3 X
3.4 ITocTosiHHOE MarHUTHOE TOJIE B BAKYYME U BEILIECTBE 2,1 2 0,1 X
3.5 Wccnenosanne MarHUTHOTO ITOJIST IOCTOSTHHOIO MarHuTa 2,7 2 0,7 X
36 HccnenoBanue 31EKTPONPOBOTHOCTH MOTYTPOBOTHIKOB. 27 5 0.7 <
M3yueHne moaynpoBOAHUKOBOTO MO ' '
37 JIBmoKeHME 3apsKCHHBIX YaCTHIL B JICKTPUUCCKOM U 7 7 <
MArHUTHOM IOJIC
3.8 IToCTOSIHHBIN ANEKTPUUECKUN TOK 7 7 X
39 DJIeKTpOMarHUTHAs MHIYKIIMS U IIEPSMEHHBIN 3JICKTPHUCCKUIN 2 5 <
TOK
310 HccnenoBanne mepeMEeHHOTO M BBIMPSIMICHHOTO TOKA TPH 55 5 35 <
MOMOIITH OcIruIorpada
3.11 DJICKTPOMArHUTHOE TMOJIE 2 2 X
Pasznen 4. Onruka
4.1 OeMeHTHl TeOMEeTPUYECKOH ONTUKU 7 7 X
492 W3mepenue mokasareis IpeIoOMIICHHS U KOHIICHTPALUU 55 2 35 X
pPacTBOpPOB pepaKkTOMETPOM ' '
43 W3mepenune pa3MepoB Masbix 00bEKTOB MIPU TTOMOIIH 55 2 35 X
MHKPOCKOIIA
4.4 M3MmepeHue npezena pa3penieHus ONTHYSCKOTO MpUoopa 55 2 3,5 X
4.5 DJIEMEHTHI BOJTHOBOH ONTHKH 4 4 X
HUccnenoBanne BOJTHOBBIX CBOMCTB CBETA, H3MEPEHHE ITUHBI
4.6 CBETOBOM BOJIHEI IPH MTOMOIIHY TU(PPAKINOHHON PEIICTKH MIPH 55 2 3,5 X
IPSIMOM TaJICHUU CBETa
HUccnenoBanne BOJTHOBBIX CBOMCTB CBETA, U3MEPEHHE JITTMHBI
4.7 CBETOBOM BOJIHEI IPH MTOMOIIY TU(PPAKIHOHHONW PEIICTKH MPH 55 2 3,5 X
HAKJIOHHOM IaJICHUU CBETa
48 W3yueHue nonspuMerpa, H3MepeHre KOHIICHTPAIUH 55 5 35 <
pPacTBOPOB ONTUYCCKH AKTHBHBIX BEIICCTB
4.9 ['pajlynpoBKa CIIEKTPOCKOIIA M UCCIIEOBAHUE CIIEKTPOB 5,5 2 3,5 X
4.10 DneMEeHThI KBaHTOBOM ONTHUKH 2 2 X
Paznen 5. KBanroBas ¢u3nka. Pu3nka aTroMa, aTOMHOTO Sijpa M JIEMEHTapHBIX YaCTHIL
51 DneMeHThl KBaHTOBOH MEXaHUKH 2 2 X
5.2 OneMeHThl pHU3MKK aToMa 2 2 X
5.3 OneMeHThl pU3MKK aTOMHOTO sSiJjpa U 3JIEMEHTapHbBIX YaCTHUI] 2 2 X
KonTpons 27 X X X 27
Htoro 180 32 42 79 27
3aounas popma o0yueHust
B TOM YHCJIC
Ne Bcero | KOHTakTHas
TOMbI HaumenoBanue pa3nenoB u TeMm 4ACOB pa6ora cP KOHTPOJTH
J JI3
1 2 3 4 5 6 7
Paznen 1. Mexanuka
1.1 Marepus. JIBuxeHue 3 3 X
12 Ou3nyecKkre BETUYUHBI U UX U3MepeHne. OCHOBHBIC 2 5 X
HW3MEPUTEIIbHBIC PHUOOPBI
1.3 MeToiKa BRIIOTHEHHUS] HENOCPEICTBCHHBIX H3MEPEHUH 2 2 X
14 MerTonuka BBIIOTHEHUS KOCBEHHBIX M3MepeHni. [ padraeckuii 2 2 X
Coco0 MpeICTaBICHUSI Pe3YJIbTATOB H3MEPEHHS
15 DJIeMEHTBI MOCTYIATEIbHOTO ABHIKCHHUS 3 3 X
1.6 IIpoBepKa 3aKOHA COXPAHCHHsI IMITYIIbCa 2 2 X
1.7 DJIeMEHTBI BPAIIATSIBLHOTO IBUKCHUS 3 3 X
1.8 M3ydeHre OCHOBHOTO 3aKOHA JMHAMHKH BPAICHHUS 2 2 X
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1.9 DJIEMEHTHI KoJle0aTeIbHOEe IBHUKEHIE 3 3 X

110 HccnenoBanne konebaTeIbHOTO ABMKCHHUS, N3MEPEHHUE 2 5 X
YCKOPEHUsI CBOOOIHOTO MaJICHHsI IIPH OMOIIM MasiTHUKA

1.11 MexaHu4yecKue BOJHBI 2 2 X

1.12 OCHOBBI CHIEIMAJIILHON TE€OPUH OTHOCUTEJIBHOCTH 4 4 X

Paznen 2. MonekynsipHas ¢pu3uka U TepMOAMHAMUKA

21 OcHOBBI MOJIEKYIsIpHO-KHHETHYecKO Teopuut (MKT). 2 5 X
SIBneHus nepeHoca

2.2 MosexynsipHble SIBIEHUS B ra3ax 3 3 X

2.3 MosekymsipHbIe SIBJICHUSI B AKUJIKOCTIX 3 3 X

2.4 HccnenoBanue TeueHus BI3KOM KUIKOCTH 2 2 X
HccnenoBanne cBOWCTB MOBEPXHOCTHOTO CIIOS )KUAKOCTH,

25 n3MepeHue Ko duieHTa HOBEpXHOCTHOTO HATSKEHUS 2 2 X
JKHUJKOCTH

2.6 MorekyisipHbIe SIBJICHUSI B TBEPIBIX Telax 3 3 X

2.7 M3yuenne 3akoHa 'yka 2 2 X

2.8 H3mepeHnue Moayis yIpyrocTu 2 2 X

2.9 IlepBoe Hauano TEPMOAUHAMUKHU 3 3 X

2.10 Bropoe Hayasio TepMOIMHAMHUKHI 3 3 X

Paznen 3. DnekTpu4ecTBO U 3IEKTPOMarHeTH3M

3.1 DJICKTPHUECKOE TI0JIC B BAKYYME 4 4 X

32 Onexrtpuueckue nenu. M3mepenue GpuU3MYeCcKUX BEIUINH 2 5 <
IIEKTPOU3ZMEPHUTENLHBIMU IPHOOPaMU

3.3 BeliecTBo B 2JICKTPUYCSCKOM TIOJIC 3 3 X

3.4 IlocTOsSsHHOE MarHUTHOE I0JI€ B BAKYYME U BELIECTBE 4 4 X

3.5 VccnenoBaHne MarHUTHOTO T10JI IOCTOSSHHOTO MarHuTa 2 2 X

36 HccnenoBanue 35eKTPONPOBOJHOCTH ITOIYIPOBOIHHKOB. 2 2 X
M3ydenne nomynpoBOAHMUKOBOTO ANOAA

37 JIBmxeHue 3apsKEHHbBIX YaCTHII B 3JIEKTPUIECKOM U 7 7 X
MarHMTHOM IOJIE

3.8 [ToCTOSIHHBIN AIEKTPUIESCKHNA TOK 7 7 X

39 OnexTpoMarHuTHas HHAYKIHS U IEPEMEHHBIH JIeKTPHIECKUI 7 7 X
TOK

310 HccnenoBanne nepeMeHHOTO U BBINPSIMIEHHOTO TOKa MpH 2 2 X
noMoIu ocummiorpagda

3.11 DJIEeKTPOMAarHUTHOE TOJIe 7 7 X

Pasznen 4. Onruka

4.1 DJIeMEHTHI TeOMETPUIECKON ONITHKU 7 7 X

492 W3mepenne mokasaress IpeoMIICHHS. 1 KOHIIEHTPaluu 5 5 X
pacTBOPOB pepaKTOMETPOM

43 W3mepenne pa3MepoB MasibIX 0OBEKTOB ITPH TIOMOIIH 2 5 <
MHKPOCKOIIa

4.4 M3mepeHnne mpezesna pa3penieHns: ONTHYECKOro nmpubopa 5 5 X

4.5 DneMEeHTHI BOJTHOBOHM ONTHUKH 7 7 X
HccnenoBanne BOJTHOBBIX CBOMCTB CBETa, M3MEPEHHE JUTHHBI

4.6 CBETOBOM BOJIHBI MIPH MTOMOITH TU(PPAKINOHHON PEIIETKH MPH 5 5 X
IPSIMOM TaJICHUU CBETa
HccnenoBanue BOJTHOBBIX CBOMCTB CBETA, M3MEPEHHE JUTHHBI

4.7 CBETOBOM BOJIHBI MIPH MTOMOITH TU(PPAKINOHHON PEIIETKH MPH 5 5 X
HAKJIOHHOM Ma/ICHUU CBETa

48 W3zydeHue nonspuMerpa, i3MepeHHe KOHLEHTPAIUH 5 5 «
pacTBOPOB ONTHYECKHU AKTHBHBIX BEIIECTB

4.9 I'pagyupoBka cIeKTPOCKOIA M UCCIEI0BAHUE CIEKTPOB 5 5 X

4.10 OneMEeHTHI KBAaHTOBOI ONTHKH 7 7 X

Paznen 5. KBanToBas ¢usnka. dusnka aroma, aTOMHOTO SIIpa M 3JIEMEHTAPHBIX YaCTHIL

51 OneMEeHTHI KBAaHTOBOM MEXaHUKU 7 7 X

52 OneMeHTH! PU3MKHU aToma 2 2 X

5.3 OneMeHTH! pU3MKU aTOMHOTO SJpa U 3JIEMEHTapHbBIX YaCTHUI] 7 7 X
Kontpons 9 X X X 9
Hroro 180 6 8 157 9




4. CTpyKTYypa U coliep:kaHue JHUCHMILIMHBI, BKJIIOYaolee NPAKTHYECKYI0 OAT0TOBKY

IIpakTnyeckas MOATOTOBKAa HpPU pealn3alud y4eOHBIX HPEIMETOB, KYpPCOB, AMCLUILUIUH
(Momyneil) oOpraHu3yeTcsi IyTeM TIPOBEACHUS  MPAKTUYECKHX  3aHATHH, MPAKTUKYMOB,
71a00paTopHBIX padOT U MHBIX aHAJOIMYHBIX BUIOB YU€OHOMN JEATENbHOCTH, IPEAYCMaTPUBAIOLINX
ydacTHe OOy4alolIMXCS B BBIIOJIHEHUH OTICIBHBIX AJIEMEHTOB DPAa0OT, CBS3aHHBIX C Oymyien
npo¢eCCUOHAIBHON AEATENbHOCTbIO.

[IpakTyeckas MOArOTOBKA MOXET BKIIOUATh B Ce0sl OT/ACIBHBIC 3aHATHUS JIEKIIMOHHOTO THIIA,
KOTOpBIE NpelyCMaTpUBalOT INepegady yuyeOHoW MH(popmanuu oOydarouiumcs, HEOOXOIUMON A
HOCJIETYIOILET0 BHIMOJIHEHUS paboT, CBA3aHHBIX ¢ Oynyieil npodeccuoHanbHOMN e TeNbHOCTBIO.

PexomenryeMplii 00beM MPAKTHUECKOW MOATOTOBKU (B MPOLIEHTaX OT KOJIWYECTBA YaCOB
KOHTaKTHOHM pa®oThl) /Ui AUCLHUILINH, PEATU3YIOLIHX:

- yauBepcanpHble komrnereHuuu (YK) ot 5 1o 15 %

- obmenpodeccuonanbubie komnerenuuu (OI1K) ot 15 no 50 %.

4.1. Conep:xanue JUCHUTIMHBI

Pa3nea 1. Mexanuka

Marepust u ee Buibl. J[Buxenue u ero popmbl. KuHeMaTHka 1mocTynaTebHOTO JBU)KEHUS.
JluHamMKKa NOCTYNAaTeIbHOrO JBUKEHHS. OHEPreTUYECKUE XaApaKTEPUCTUKH IOCTYNATEIbHOIO
nBwkeHus. KuHemaruka BpallaTenpHOro JBHXKEHHA. JlMHaMuKa BpallaTeIbHOTO JIBUXKEHHUS.
OHEpPreTMYecKue XapakTEePUCTUKHU BpAIIATEIbHOIO IBMIKEHMS. XapaKTEpPUCTUKU KojebaTenbHOe
JBIDKEeHUE. Buapl MexaHudyeckux KojeOaHMi M UX ypaBHEHUsA. ['apMOHMYECKHH OCLMILIATOP.
BonHoBo# mporecc M ero XapakTepUCTUKH. TUIbl MeXaHMYeCKUX BOJIH. OCHOBHBIE IOJIOKEHUS
cneunanbHoil Teopun otHocutTenbHOCTH (CTO). OcHOBHBIE 3aKOHBI CHELMAIbHON TEOpUU
OTHOCHUTEJIBHOCTH.

Pazpnen 2. MoaekyasipHasi pu3uKa 1 TePMOAUHAMMKA

OcCHOBHbIE TOHSATUS U YypaBHEHUS MOJEKYISIpHOH Qu3uku. OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TeopuH. JIBM)KEHME MOJIEKYJ BeELIECTB. JSIBIeHus mepeHoca.
MounekynsipHble sIBI€HUs B Ta3ax. MoJeKyNsipHbIE SIBICHUS B )KUJIKOCTIX. MOJIEKYISIpHbIE SIBICHUS
B TBEpAbIX Tenax. OCHOBHBIE NMOHATHS TEPMOAUMHAMHUKU. BHyTpeHHsAs sHeprus rasa. Temsosoe
uznyyenue. lleppoe Havano TepMOJMHAMUKHM U €ro NPUMEHEHHE K Hu3olpoleccam. TemioBble
JBUraTenu. JHTponus. Bropoe Hauaao TEpMOAMHAMUKH.

Pa3nea 3. DiiekTpryecTBO M 3J1€eKTPOMATrHEeTH3M

OneKTpocTaThKa. DJEKTPUUYECKOE TI0JE B BaKyyMmMe. BemecTBo B 3JIEKTPUYECKOM IIOJIE.
OCHOBHBIE TIOHSTHS IOCTOSHHOTO 3JIEKTPUYECKOro ToKa. (OCHOBHBIE 3aKOHBI ITOCTOSITHHOTO
AIIEKTPUYECKOr0 TOKA. [IOCTOSHHBIN 3JEKTPUYECKUN TOK B Pa3iIUYHBIX cpenax. MarHuTHoe moe,
€ro CBOMCTBA U XapaKTePUCTUKU. MarHuTHbIE CBOMCTBA BELIECTB. DJIEKTPOMArHuTHas HHIYKIUS U
camMmouHIyKus. [lepeMeHHBIN 2JIEKTPUUECKUI TOK. DJIEKTPOMAarHUTHOE MOJ€. DIEKTPOMAarHUTHbBIE
Kosie0aHusl. DIEeKTPOMArHUTHbIE BOJIHBI.

Pasznea 4. OnTuka

DneMeHThl reoMerpuueckoi ontuku. MHTepdepenuus csera. Judpakuus u nonspusanus
ceera. [ucnepcus cBera. TeruoBoe usnyuenue. Porodpdexr. Ipdexr Komnrtona. JlaBnenue
CBeTa.

4.2. Conep:xaHue JeKIUi
Ounas ¢popma o0yueHust

Ne /m Kparkoe coneprxanue nekuuit KomnuectBo | IIpaktnueckas
4acoB TIOATOTOBKA
1 DJIeMEHTBI IIOCTYNATENHGHOTO JIBHYKEHUS 2 +
2 DJIeMEeHTHI BpalllaTeJIbHOTO JABHKEHHS 2 +
3 MexaHH4YeCKHEe BOJIHBI 2 +
4 OcHoBbI MoseKynsipHo-kuHernueckoi Teopun (MKT). SIBnenus nepenoca 2 +
5 IlepBoe Haua10 TEPMOAUHAMUKHU 2 +
6 Bropoe Hauasio TepMOJMHAMUKI 2 +
7 OIeKkTpuueckoe Nonie B BAKyyMe 2 +




8 IToCTOSIHHOE€ MarHUTHOE TI0JIC B BAKYYME M BEIIICCTBE 2 +
9 DneKTpoMarHuTHast MHAYKIUS U IePEeMEHHBIH 3JIeKTPHYECKUH TOK 2 +
10 DJIeKTPOMAarHUTHOE I0JIC B BAKYYME 2 +
11 OyeMEHTBI BOTHOBOH OITHKHU 4 +
12 DeMeHTHl KBAHTOBOH ONTHKH 2 +
13 OJeMEHTHI KBAHTOBOH MEXaHHUKU 2
14 DOneMeHTHl GU3NKH aToMa 2 +
15 OneMeHTHI GU3NKH aTOMHOTO spa U 3JIEMEHTAPHBIX YaCTHIT 2 +
Hroro 32 17%
3aouHas popma 00yUeHUs
Ne /it Kpatkoe conepxanue nexuuit KomuuectBo | IlpakTrueckas
4acoB MIOATOTOBKA
1 MexaHH4YeCKHEe BOJIHBI 2 +
2 OcHOBBI MOJICKYIsIpHO-KHHeTHYecKO# Teopuu (MKT). SBnenust nepeHoca 2 +
3 DjeMeHTHl (PU3HMKU aToMa 2 +
Hroro 6 4%
4.3. Conep:xanue J1a00paTOPHBIX 3aHATHI
Ounas ¢gopma o0yuenust
No HaumeHnoBaHue 1a00paTOPHBIX 3aHATHI KonmuuectBo | Ilpaktuyeckas
/i 4acoB MIOATOTOBKA
1 | dusuyeckue BeIMYUHBL M UX H3MepeHne. OCHOBHbBIC H3MEPHUTEIbHBIC IPUOOPEI 2 +
2 | MeToarka BBIIOJIHEHHS HEIIOCPEICTBEHHBIX U3MEPEHHUI 2
3 | Meroauka BHIITONHEHHS KOCBEHHBIX n3MepeHuil. [ papudeckuii cmocob 2 +
HpeICTaBICHHs PE3YJIBTaTOB U3MEPCHUS
4 | IlpoBepka 3aKoHA COXpaHEHHs HMITYJIbCA 2 +
5 | M3yueHue 0OCHOBHOTO 3aKOHA TMHAMHUKH BPAICHUSI 2 +
6 | UccnenoBanue koiae0aTeNEHOTO IBIKECHHS, U3MEPEHUE YCKOPEHUs CBOOOIHOTO 2 +
NaJeHHs IPU IIOMOIIM MasiTHUKA
7 | UccnenoBanue TeUCHUs! BSI3KOM JKHIKOCTH 2 +
8 | UccrenoBaHue CBOWCTB MOBEPXHOCTHOTO CIIOS XKHUAKOCTH, H3MEPEHHE 2 +
k023 hHIIeHTa TOBEPXHOCTHOTO HATSKECHHUS JKHIKOCTH
9 | Uzyuenwme 3akoHa ['yka 2 +
10 | VismepeHne MOAYIISI YIIPYTOCTH 2
11 | Dnekrpudeckue nenu. M3mMepenne Gu3HUecKuX BETHINH 2 +
JNEKTPOU3MEPHUTENEHBIMU TPUOOPAMH
12 | HccaenoBaHue MarHUTHOTO HOJISL IOCTOSIHHOTO MarHUTa 2 +
13 | HccnenoBaHue 3IEKTPONPOBOIHOCTH ITOIYIPOBOIHHUKOB. M3yueHue 2 +
MOJIYIPOBOAHUKOBOTO MO/
14 | UccnenoBaHue MEPEMEHHOTO U BBIIPSIMIIEHHOTO TOKa MPH MTOMOIIH 2 +
ocruiorpada
15 | M3mepenne noka3aTess MPeoMIICHNS i KOHIIEHTPAIH PaCTBOPOB 2 +
pedpakToMeTpoM
16 | M3amepeHue pa3MepoB MaJibiX OOBEKTOB P MOMOIIM MUKPOCKOIIA 2 +
17 | V3mepenne npenena pa3pemeHusi ONTHIECKOro mpuoopa 2
18 | HccienoBaHue BOJHOBBIX CBOMCTB CBETa, M3MEPEHHE JUIMHBI CBETOBOI BOJIHBI 2 +
[PU IOMOUIH AU(PPAKIIMOHHON PEIISTKH IPH IIPSIMOM Ma/ICHHU CBETa
19 | HccienoBaHue BOJHOBBIX CBOMCTB CBETa, M3MEPEHHE JUTMHBI CBETOBO BOJIHBI 2
[P IOMOUIH AU(PPAKIIMOHHON PElIeTKH IPH HAKJIOHHOM I1a/ICHHU CBETa
20 | Uzy4eHue nonspuMeTpa, M3MEpEeHHE KOHLIEHTPAIUH PACTBOPOB ONTHYECKU 2 +
AKTHBHBIX BEILIECTB
21 | I'pagyMpoBKa CHEKTPOCKOIA M UCCIIEIOBAHUE CIEKTPOB 2 +
Hroro 42 18%
3aounasi popma o0yueHust
No /i HanmMenoBanue mabopaTopHbIX 3aHATHI KomunuectBo | [lpakrrueckas
4acoB TIOATOTOBKA
1 HccnenoBanne  KoneOaresJbHOrO — JBMXKCHHS, HM3MEPEHHE  YCKOPEHUS 2 +
cBOOOJIHOTO N ICHUS! ITPH TIOMOILM MasiTHUKA




2 HccnenoBaHue TEUEHUS BI3KOH KUIKOCTH 2 +
3 HccnenoBanue MepeMEHHOTO U BBIIPSIMIICHHOTO TOKa ITPH [OMOLIH 2 +
ocuwuiorpaga
4 H3MepeHne pa3MepoB MajibiX OObEKTOB IPH IIOMOIIHA MHUKPOCKOIIA 2 +
HTroro 8 12%
4.4, Conep:xkanue NPaKTUYECKUX 3aHATHI
[IpakTyeckue 3aHATHS HE TPEAYCMOTPEHBI
4.5. Buabl 1 cojiep:kaHne CAMOCTOSITeIbHOM PadoThl 00y4aromuXcsi
4.5.1. Buabl caMoCcTOATE/IbHOM padoThl 00y4alIIuXCcst
Buipl caMoCTosTENbHOM paboTh 00yYaIOIMXC s KonmuectBo 4acos
1o o4HOH (opme 0 3204HOH hopme
o0yueHus o0yueHus
IMoaroroBKa K J1a60PaTOPHBIM 3aHATHSIM M K 3aIHTE 38 -
J1a00paTOPHBIX PaboOT
CaMocTosATeIbHOE N3YUEHHE OTACIBHBIX TEM M BOIIPOCOB 35 157
[ToaroroBka K 3a4eTy 6 -
Hroro 79 157

4.5.2 CoaepxxaHue caMOCTOSITEIbHON padoThl 00Y4aK0IMXCS

Ne /m HanmeHoBaHue TeM U BOIIPOCOB KonnuecTBo yacos
mo o4yHoOH opme 0 320YHOU
o0yueHus dopme
00yueHus
1 Marepus. JIBuxenne 3 3
2 dusnyecKue BEIHYUHBI U UX n3Mepenue. OCHOBHBIC H3MEPHUTEIIbHBIC 06 5
IpUuOOpHI '
3 MeToavKa BBITIOJHEHUS] HETIOCPEICTBEHHBIX U3MEPEHHIH 0,6 2
4 MertozrKa BHIIOJIHEHHS KOCBEHHBIX U3MepeHuil. [ paduueckuii 06 2
croco0 IpeACTaBICHHUS PE3yNFTAaTOB U3MEPEHUS '
5 DJIeMEeHTHI MOCTYNATSIFHOTO ABIKCHHUS 0,1 3
6 [IpoBepka 3aKOHA COXpAaHEHHS UMITYIIbCa 0,6 2
7 DJIeMEeHTHI BpaIaTeIbHOTO TBHYKECHHS 0,1 3
8 VzyueHre OCHOBHOTO 3aKOHA JHHAMHUKH BpPAIICHUS 0,6 2
9 DJeMEHTHI KoJIe0aTeabpHOE IBIKEHNE 3 3
10 HUccrenoBanue Kore0aTelbHOTO IBHKCHUS, I3MEPEHUE YCKOPESHUS 06
cBOOOJTHOTO TTAICHUS MIPH ITOMOIIN MasTHHKA '
11 MexaHndeckre BOJTHBI 0,1
12 OCHOBBI CHIENHATBHOM TEOPHH OTHOCHUTEIFHOCTH 3 4
13 OCHOBBI MOJIEKYIIIpHO-KHHEeTHUECKO# Teopuu (MKT). SIsnenus 01
mepeHoca '
14 MonekyssipHbI€ SIBICHU B ra3ax 3 3
15 MonekyssipHbI€ SIBICHUSI B XKHJKOCTSIX 3 3
16 WccnenoBanne TedeHUs BI3KOH KHUIKOCTH 0,7
17 HccrenoBanue CBONCTB MOBEPXHOCTHOTO CIIOS YKHIKOCTH, U3MEPEHHUE 07 5
k03 dHIFIeHTa MOBEPXHOCTHOTO HATSXKCHUS JKUIKOCTH '
18 MornekynsipHble SIBIICHHSI B TBEPJbIX TeJIaxX 3 3
19 W3yuenue 3akoHa ['yka 0,6 2
20 W3MepeHue Moaylst yIpyroctu 0,6 2
21 [TepBoe Hauaj0 TEPMOAMHAMUKU 0,1 3
22 BTopoe Hauano TepMOIMHAMUKU 0,1 3
23 OIeKTpuueckoe Nonie B BAKyyMe 0,1 4
24 Dnekrpudeckue 1emnu. VsMepenue Gpu3nuecKux BeTHIHH 06 5
AIIEKTPOU3MEPUTEIBHBIMH TPHOOPAMU '
25 BelecTBo B 3NEKTPUUYECKOM OJIE 3 3
26 ITocTosiHHOE MarHUTHOE MOJIE B BAKYYME U BEILLIECTBE 0,1 4
27 WccnenoBanne MarHMTHOTO ITOJIST TOCTOSTHHOIO MAarHUTa 0,7 2
28 HccrenoBanue 371€KTPOIIPOBOIHOCTH MOTYIPOBOIHUKOB. M3yducHue 0.7 5

TIOJIYIIPOBOJHHUKOBOI'O TMOIa
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29 JIBIKeHHE 3apsHKCHHBIX YaCTHIL B 3JICKTPHYECKOM Ml MATHUTHOM IT0JIE 7 7

30 TTOCTOSIHHBIN 3JCKTPUUCCKHUN TOK 7 7
31 DNEeKTpOMAarHUTHAS WHIYKIUS U TIEpEMEHHBIN DIIEKTPUICSCKUI TOK 7
32 HccnenoBanue IepeMEHHOTO U BEIIPSAMIICHHOTO TOKA P TOMOIIH 35
ocuwuiorpaga '
33 DJeKTpOMarHUTHOE 1oJje 7
34 OJeMEeHThl TeOMEeTPUYECKON ONTUKU 7 7
35 W3mepeHune nokaszaress MpesoMIICHHS! U KOHIIEHTPALUH PacTBOPOB 35 5
pedpakroMeTpoM ‘
36 H3mepeHue pa3MepoB MaJIbIX 0OBEKTOB PU MOMOLIM MHUKPOCKOIA 3,5
37 V3mepeHue npeena pa3pemieHns ONTHYECKOro npubdopa 3,5 5
38 DJeMeHTBI BOJIHOBOW OITHKH 7
39 HccnenoBanne BOITHOBBIX CBOICTB CBETa, M3MEPEHHE JITHHBI
CBETOBO#1 BOJIHBI MPU MOMOIIH AU(PPAKIHOHHON PELICTKU TPH 3,5 5

psAMOM NaACHUU CBETA

40 HccnenoBanne BOTHOBBIX CBOIMCTB CBETa, M3MEPEHHE JITTHHBI
CBETOBO¥ BOJIHBI IIPH MOMOIIY AU(PPAKIIMOHHON PEIIETKH PU 3,5 5
HaKJIOHHOM IIaJICHHH CBETa

41 W3zydenne nonsipuMeTpa, i3MepeHne KOHICHTPAIH PacTBOPOB

ONTHYECKH AKTHBHBIX BEILECTB 35 S
42 I'pamyrpoBKa CIIEKTPOCKOIIA M UCCIICOBAHNE CIICKTPOB 3,5 5
43 DeMeHTHI KBAaHTOBOH ONTHKH 7
44 DeMeHTHI KBAHTOBOH MEXaHUKH 7
45 DJeMEeHTHI (GU3HUKH aToMa
46 OneMeHTHI GU3NKH aTOMHOTO Spa U 3JICMEHTAPHBIX YaCTHIT 7
Hroro 79 157

5. YueOHO-MeTOaMYecKoii o0ecrieyeHre CaMOCTOATEILHOMH padoThI 00yualouMxcs 1no
AUCHMITHHE

VYuebHo-MeToanueckue pazpaborku umerorcs B Hayunoii 6ubnuorexke ®I'60Y BO HOxHo-
VYpanbckuii ['AY:

1. ®usuka [DneKTpoHHBIN pecypc]: METOAMUYECKHEe YKa3aHUs K Ja0OpaTOpHBIM 3aHATHIM
Juist oOyvaromuxcsi 1o HampasiieHuto noaroroBku: 05.03.06 Dxonorus M MpUPOIONOIb30BAHUE,
HalpaBJIEHHOCTh  DKOJIOTMYECKUH MEHEIDKMEHT U  JKOOE30IIaCHOCTh, YPOBEHb  BBICLIETO
obOpaszoBanusi OakanmaBpuar, popma obyuenuss — ounas / Cocrt. C.B. [llamuna, H.P. Illranesa. -
Tpounk: OxHO-Ypanbckuii T'AY, 2023. — 103 c. Pexum JIOCTYyTIA:
https://edu.sursau.ru/course/view.php?id=8440.

2. ®usnka [DneKTpOHHBIN pecypc]: METOJMUYECKHEe YKa3aHUs K Ja0OpaTOpHBIM 3aHATHIM
Juist oOyvaromuxcsi 1mo HampasiieHuto noaroroBku: 05.03.06 Dxonorus M NpUPOIONOIb30BAHUE,
HalpaBJIEHHOCTh  DKOJIOTMYECKUH MEHEDKMEHT U  JKO0e30MacHOCTh, YPOBEHb  BBICLIETO
obOpasoBanus OakanaBpuar, ¢popma oOyuenus — 3aounas / Coct. C.B. lllamuna, H.P. [lltanesa. -
Tpowunk: OxHO-Ypanbckuii T'AY, 2023. — 31 c. Pexum JOCTYyTa:
https://edu.sursau.ru/course/view.php?id=8440.

3. Illamuna, C. B. ®usuka [DNEKTpOHHBIH peECYpC|: METOAMYECKHE PEKOMEHAALMU I10
OpraHu3alliil  CaMOCTOSITENIbHOW paboThl Ui OOyYalOMIMXCS TI0 HAaNpaBICHUIO TIOATOTOBKH:
05.03.06 Dxonoruss ¥ MPUPOAOIOIH30BAHUE, HAMPABICHHOCTh OKOJOTMYECKUH MEHEKMEHT M
sK00e30macHoCTh, popma oOyuenust — ounas / C. B. lllamuna. - Tpowurk: OxHo-Ypansckuit [AY,
2023. - 41 c. Pexxum nocryna: https://edu.sursau.ru/course/view.php?id=8440.

4. llamuna, C. B. ®usuka [DJIeKTpOHHBIH pecypc]|: MeToAWYecKHe PEKOMEHAALNU I10
OpraHu3allii CaMOCTOSATENILHOW paboThl Juid OOydarolmMXcs IO HampaBICHUIO IOATOTOBKU:
05.03.06 Dxonorusi U MPUPOAOIOIH30BAHUE, HAMPABICHHOCTh JKOJOTMYECKUH MEHEIKMEHT W
sK00e30macHOCTh, (hopma oOyuenus — 3aounas / C.B. llamuna. - Tpounk: KOxHo-Ypanbckuii ['AY,
2023. - 51 c. Pexxum mocryma: https://edu.sursau.ru/course/view.php?id=8440.
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6. ®OoH/1 O1LIeHOYHBIX CPeCTB A5 NPOBeIeHHs NPOMeKYTOYHOH aTTecTaluu
00y4aroIUXCH M0 JMCUHUIIHHE
Jlnisi yCTaHOBJIEHUS! COOTBETCTBUS YPOBHS MOATOTOBKH oOydaromuxcsi TpedboBanusm OI'OC
BO pa3zpabotan GoHA OIEHOUYHBIX CPENICTB AJIs TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH U MPOBEICHUS
IPOMEXYTOYHOM arTecTanui oOydaromuxcs Mo aucuuminHe. @OOoHI  OIEHOYHBIX CPEACTB
npexacrasieH B [Ipunoxxenun.

7. OcHOBHAasI M IONOJIHUTE/ILHAS Y4eOHasi JIUTepaTypa, Heo0XoAuMast JIJIs 0CBOECHHS
AUCHHUILTHHBI
OcHOBHasi ¥ JONOJHUTENbHAS ydeOHas nuTeparypa umeercs B Hayunoit Oubiamoreke u
ANEKTPOHHOU MH(pOopMarmoHHo-o0pazoBareabHoi cpeae ®I'BOY BO IOxHo-Ypanbckuii [AY.

OcHoBHas:

1. I'pabosckwit, P. . Kypc ¢usuku : yaedbnoe nocobue ans By3os / P. U. I'pabosckuit. — 13-
e usl., crep. — Cankr-IlerepOypr : Jlanb, 2022. — 608 c. — ISBN 978-5-8114-9073-8. — Tekcr :
AIIEKTPOHHBIN // Jlanb : AIIEKTPOHHO-OUOIMOTEUHAS cuUcTeMa. — URL:
https://e.lanbook.com/book/184052 (mara oOpamenus: 30.03.2023). — Pexum gocryma: uis
ABTOPHU3. I10JIb30BATEIICH.

2. Usanos, U. B. OcHoBbl pusuku u 6uodusuku : yuedHoe mocodbue / M. B. iBanoB. — 2-¢
u3n., ucnp., pon. — Cankr-IletepOypr : Jlans, 2022. — 208 c¢. — ISBN 978-5-8114-1350-8. —
Tekct : onekrponHbld //  Jlamp : 2nekTpoHHO-OMOnmMoTewnas cucrema. —  URL:
https://e.lanbook.com/book/210917 (mara oOpamenusi: 30.03.2023). — Pexum pocryma: st
ABTOPHU3. TIOJIH30BATEIICH.

3. amwuna, C. B. ®u3nka. D71eKTpu4ecTBO U eKTpoMarHeTn3Mm. OnTuka. Ousmnka aroma u
aTOMHOTO sA1pa : yuebHoe nocodue ais By3oB / C. B. lllamuna. — Canxrt-IletepOypr : Jlans, 2022.
— 172 c¢. — ISBN 978-5-8114-8856-8. — Tekct : osnexkrpoHHbId // JlaHb : AIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/200375 (mara oOparieHus:
30.03.2023). — Pesxum mocTyma: i aBTOPHU3. TOJIb30BaTEICH.

JlomosiHUTEIbHASA

1. 3ucmamn, I. A. Kypc obuieit ¢pusuku. B 3 1. : yaueGHOe mocobue it By30B : B 3 Tomax / I
A. 3ucman, O. M. Tomec. — 9-e u3n., crep. — Canxkr-IlerepOypr : Jlanp, 2021 — Tom 1 :
Mexanuka. MonekynspHas ¢usnka. KoneGanust u Boinasl — 2021, — 340 c. — ISBN 978-5-8114-
7648-0. — Texkcrt : onexktpoHHblii / JlaHb : 2JekTpoHHO-OMONMMOTEeuHass cucrema. — URL:
https://e.lanbook.com/book/163406 (mara obpamienus: 30.03.2023). — Pexum jgoctyma: s
ABTOPH3. MOJIb30BATEIICH.

2. 3ucman, I. A. Kypc obueit ¢puszuxu. B 3 1. Tom 2. DnekrpuuectBo U Maretusm / I. A.
3ucman, O. M. Tomec. — 9-e¢ m3x., ctep. — Cankr-IlerepOypr : Jlans, 2022. — 360 ¢. — ISBN
978-5-507-44379-6. — Tekcr : snekTpoHHBIN // JlaHb : 3JIEKTPOHHO-OMONIMOTEUHAs cucTeMa. —
URL.: https://e.lanbook.com/book/222653 (nara obpamenus: 30.03.2023). — Pexxum mocryma: amis
aBTOpPHU3. OJIb30BATENEH.

3. 3ucman, I. A. Kypc obmelt ¢pusukn : yaebHOe mocodue it By30B : B 3 Tomax / I A.
3ucman, O. M. Tonec. — 8-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2022 — Towm 3 : Onruka.
®dwusuka atoMoB U MoJekynn. @u3nka aroMHOTO sifpa u Mukpodactun — 2022. — 504 c. — ISBN
978-5-507-44508-0. — Tekcr : anekTpoHHBIN // JlaHb : 3JIeKTPOHHO-OMONIMOTEUHAs cucTeMa. —
URL.: https://e.lanbook.com/book/233285 (nara obpamierus: 30.03.2023). — Pexxum mocryma: amis
aBTOpPHU3. NOJIb30BATENEH.

4. Jlusenues, H. M. Kypc ¢usuku : yueObnux / H. M. JluBenueB. — 7-e u3l., crep. —
Canxkr-IlerepOypr : Jlanb, 2022. — 672 c. — ISBN 978-5-8114-1240-2. — TekcT : 21€KTPOHHBIH //
Jlanp : smexTpoHHO-OmMOMHoTeuHast cucrema. — URL: https://e.lanbook.com/book/210782 (nmara
obpamienus: 30.03.2023). — Pexxum noctyna: Juis aBTOpU3. OJIb30BaTEICH.
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8. Pecypchbl nHGOPMAIHOHHO-TEIeKOMMYHHKAIIMOHHOI ceTu « MHTepHET,
Heo0XoAuMblIe /1151 OCBOEHHUS TUCHUILINHBI

1. DnexkTpoHHO-OMOMMOTeUHAsT cUcTeMa u3aarenbcTBa «JIaHby [DNeKTpoHHBIA pecype]. —
Canxkr-ITerepoypr, 2010-2023. — Pexxum gocryma: http://e.lanbook.com/. — Jloctym 1o JOruHy u
HapoJIio.

2. Hayunas onektponnas OuOmmoreka eLIBRARY.RU [DnektponHbIii pecypc]
[MHpOpMaLIMOHHO-aHANUTHYECKUH TopTan]. — Mocksa, 2000-2023. — Pexum pgoctyna:
http://elibrary.ru/.

3. DneKkTpoHHO-OMOJIMOTEYHAas cucTeMa «YHUBEpCUTETCKas OulnuoTexka OHJIANH
[DnexTponHbIii pecypc]. — Mocksa, 2001-2023. — Pexxum noctyma: http://biblioclub.ru/. — Toctyn
0 JIOTUHY U TapOJIIo.

4. IOxxHO-YpanbCKuil TOCYJapCTBEHHBIN arpapHblii YHUBEPCUTET [DNEKTPOHHBIN pecypce] :
odwuir. cant. — 2023. — Pexxum gocryna: http://roypray.pd/.

9. Metonnueckne ykazanus 1Jisl 00y4ar0LIUXCS M0 OCBOCHHMIO TUCHUILINHBI

VY4aebHO-MeToaMUecKne pa3paboTku uMeroTcst B Haywnoit OubmuoTexe M AIEKTPOHHOM
uH(popMaImonHo-o6paszosarensHoil cpene PI'BOY BO HOxno-Ypanbckuii [AY:

1. ®usuka [DJAEKTPOHHBIA pecypc|: METOIUYECKHE YKa3aHHUs K JaO0OpaTOpHBIM 3aHSATHSM
Juist o0yvaromuxcsi 1mo HampasieHuto noAarotoBku: 05.03.06 Dxonorus M NpUPOIONOIH30BAHUE,
HAMpaBIEHHOCTh  DKOJIOTMYECKUH MEHEIDKMEHT U  IKOOE30MaCHOCTh, YPOBEHb  BBICIIETO
oOpa3oBanusi OakanaBpuar, ¢opma oOyuyenuss — ounas / Coct. C.B. lllamuna, H.P. Illtanesa. -
Tpowunk: OxHO-Ypanbckuii T'AY, 2023. — 103 c. Pexum JIOCTYyTIA:
https://edu.sursau.ru/course/view.php?id=8440.

2. ®usuka [DNeKTPOHHBIA pecypc|: METOAUYECKHE YKa3aHUs K JTaOOpaTOPHBIM 3aHATUSIM
uist o0yvaromuxcsi 1mo HampasieHuto noAroroBku: 05.03.06 Dxonorus U npupoaonoib30BaHUE,
HalpaBJIC€HHOCTh OJKOJIOTUYECKUH MEHEIPKMEHT M 3KOOE30MaCHOCTh, YPOBEHb  BBICIIETO
oOpa3zoBanus OakanaBpuatr, ¢popma oOyueHus — 3aounas / Coct. C.B. [llamuna, H.P. [lltanesa. -
Tpowurtk: OxHO-Ypanbckuii T'AY, 2023. — 31 c. Pexxum JOCTYyTIa:
https://edu.sursau.ru/course/view.php?id=8440.

3. lllamuna, C. B. ®usuka [DneKTpOHHBIH pecypc]: METOIWYECKHE PEKOMEHAALNU I10
OpraHu3allii CaMOCTOSTENbHOW paboThl JUid OOyyaromuxcs [0 HANpaBIEHUIO IOJTOTOBKH:
05.03.06 Dxonoruss ¥ TPUPOAOIOIH30BAHUE, HAMPABICHHOCTh OKOJOTMYECKUN MEHEIKMEHT M
’K00€e30nacHOCTh, (hopma oOyuenus — ounast / C. B. Illamuna. - Tpounk: FOxHo-Ypansckuit I'AY,
2023. - 41 c. Pexxum noctyna: https://edu.sursau.ru/course/view.php?id=8440.

4. llamuna, C. B. ®usnuka [DNeKTpOHHBIA peCypc]: METOIAMYECKHE PEKOMEHAALMH IO
OpraHM3alMil CaMOCTOSITEIbHOM paboThl Al OOYyYaroIIMXCSl IO HANpaBJIEHUIO MOATOTOBKHU:
05.03.06 Oxosorust ¥ IPUPOIOINOJIB30BAHNE, HAIPABIEHHOCTh OJKOJIOTUYECKUN MEHEIPKMEHT H
sK00e301macHoCTh, (hopma oOyuenus — 3aounas / C.B. lllamuna. - Tpounk: FOxHo-Ypanbckuit TAY,
2023. - 51 c. Pexxum nocryna: https://edu.sursau.ru/course/view.php?id=8440.

10. CoBpemenHble HHGOPMALMOHHBIE TEXHOJIOTHH, HCIIOJIb3yeMble IPH 0CYIIeCTBJIEHHHU
06pa3OBaTeJ1bHOF0 npoumecca mo JMCuMIIMHE, BRJII0Yad MEpPpeIcHb NPporpaMMHOro
olecrieyeHHs 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

- TexakcnepT (MHPOPMALIMOHHO-CIIPABOYHASL CUCTEMA);
- 3J’ICKTpOHHLII71 Karajaor I/IHCTI/ITyTa BCTepHHapHOﬁ MCIOUIIHBI -
https://sursau.ru/about/library/contacts.php

[Mporpammuoe obecneuenne: MyTestXPRo 11.0; Windows 10 Home Single Language
1.0.63.71; Microsoft Windows PRO 10 Russian Academic OLP 1License NoLevel Legalization
GetGenuine; Windows XP Home Edition OEM Sofware; Microsoft OfficeStd 2019 RUS OLP NL
Acdmc; Google Chrome; Moodle.
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11. MarepuajbHO-TeXHHYecKasi 0a3a, HeoOXoAuMasi /Il OCyLIeCTBJICHUsI 00Pa30BaTEJILHOIO
npouecca 1no JMCHMUILJIHHE

YueOHble ayIMTOPUH /Ui NPOBeJeHHs 3aHATHI, NMPeIyCMOTPEHHBIX NPOrPamMMoii,
OCHALLCHHBIE 000PY10BAHUEM H TEXHUYECKMMH CPeICTBAMM 00y4eHHs

1. Yuebnas ayauropust Ne424, ocHamienHass 000pyIOBaHHEM M TEXHUYECKHUMH CPEICTBAMHU
JUIs BBITIOJIHEHUS 1a00paToOpHBIX padoT.

2. Aymuropusi Ned42l, ocHamieHHas ~MYJIBTHUMEAMHHBIM  KOMIUIEKCOM  (HOYTOYK,
BHJICOITPOEKTOP).

ITomemeHus J1s1 CAMOCTOSITE/ILHOM PadoThI 00y4arouIuXCst

1. ITomemenne 420 1151 cCaMOCTOATENBHOM PabOThI, OCHAIIEHHOE KOMITBIOTEPHOM TEXHHUKOM
C BO3MOYKHOCTBIO HOAKIIOYEHUS K ceTH «HTepHeT» U oOeclieueHHeM JOCTyIa B 3JIEKTPOHHYIO
uHpopmarmonHo-o0pazoBarenbHyto cpeny PI'BOY BO HOxHo-Ypansckuii [AY.

Hepeqeﬂb Oﬁopy)IOBaHI/Iﬂ U TEXHUYCCKHUX CPEACTB oﬁyqennﬂ: TAaHTCHUUPKYIIb,

cexynuaomep, Tepmomerp TTXK, ocumnorpad, peppakromerp UPO 454-b-2M, mukpockon MBI-1,
noispumMeTp, Hoytoyk Lenovo G570, mpoekrop ViewSonic, sxkpaH.
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HNPUJIOKEHUE

®OH/I OHEHOYHBIX CPEJACTB
JUTSL TEKYIIETO KOHTPOJISl YCIICBAEMOCTH U TIPOBEJCHUS TPOMEKYTOYHOM aTTeCTaIH
o0yJarommxcs
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1. KoMneTreHMu 1 UX MHAMKATOPBI, (POpMHUPYEeMbIe B NpoLecce 0CBOCHHUS AUCHHIIIUHBI
YK-1. CiocoGeH ocymecTBIsATh MOUCK, KPUTHUECKUN aHAJIN3 M CHHTE3 MH(OpMAIUK, IPUMEHATh CUCTEMHBIN MOJXO0A JJIsl PELICHHUs TOCTaBICHHBIX

3aaa4
dopmupyembie 3YH HawnmenoBaHue OIIEHOYHBIX CPEACTB
Kon 1 HanMeHOBaHUE HHANKATOPA
Texymas IIpomexyrounas
JOCTHXCHUS KOMITETCHIINN 3HAHMS YMEHUS HaBbIKH
aTTeCTAIMS aTTeCTALMS
WUa-1. YK-1 OO0yuarommuiics TO/KeH 3HATh OO0y4aromuics J0MKEH YMETh OOyuaromuiicst NOKeH BaaaeTh | Onpoc Ha 3auer
OcyuiecTBiseT MOUCK, OCHOBHBIE (PU3NYECKUE ONBITHI U paboTarh ¢ npubOpamMu U HaBBIKAMU IPUMEHEHUS J1a00paTopHOM DK3aMeH
KPUTHUYECKHUI aHAIN3 ¥ CUHTE3 METOJIbI MCCIIE/IOBAaHMS; Ha3HAYeHHEe | 00opyaoBaHUEM (H3HYECKON OCHOBHBIX METOJIOB (PH3UKO- 3aHSITHU
nH(OpMaINH, TPUMEHSIET Y IPUHIIMIEL ISHCTBUS BAXKHEHIINX | 71a00paTopHH, UCIIOJIB30BaTh MareMaTH4ecKoro aHanuza 1 | OTder mo
CUCTEMHBIH monmxoy it pemenns | ¢usngeckux npudopos (b1.0.10 — | MeTomsr aeKBaTHOTO peIIeHNs THITOBBIX 3a/1a4d naboparopHoit paboTe
MOCTaBJICHHBIX 3a/1a4 3.1) (hU3MIECKOTO MOAETHPOBAHUS mpo¢eCcCHOHaTBHON TectupoBanue

JUTSL PELIICHUS TUTTOBBIX 3a/1a4
npodeccruoHaIbHON
nestenpHOCTH (B1.0.10 - V.1)

JACATCIBbHOCTHU, HaBbIKaMH
HpaBHJ’ILHOfI OKCILTyaTallunu

OCHOBHBIX IPHOOPOB U

o0opymoBaHUs PpU3HIECKOI
naboparopuu; 00pabOTKH U

UHTEPIIPETUPOBAHMSL

pe3yNbTaToB HKCIIEPHUMEHTA

(51.0.10 - H.1)

OIIK-1. CnocobeH nmpuMeHsTh 0a30BbIe 3HaHUS (PyHIaAMEHTAIBHBIX Pa3/IeIOB HAYK 1O 3eMJile, ECTECTBEHHOHAYYHOTO M MAaTeMaTUIECKOTO IUKJIa TIPU
pEIIeHUH 3a]1ad B 00JIaCTH KOJIOTHH MTPUPOJIONOIH30BAHUS

®opmupyemble 3YH HanMeHoBaHME OLIEHOUYHBIX CPEJICTB
Kon 1 HauMeHOBaHUE HHIUKATOPA
IIpomexyrounas
JOCTHKEHUsI KOMIIETCHIIUN 3HAHUA yMEHHS HaBBIKU Tekymas arrectanus
aTTecTalys
WJ-2. OIIK-1 O6yuaromuiics JOJKEH 3HATh O6yuaromuiics nomwken ymers | OOyuaromuiics JoikeH Bnajets | Ompoc Ha 3auer
[Ipumensier 6a30BbIe 3HAHUS OCHOBHBIE (PU3MUIECKHE BEJIMUHHBI, HCTOJIKOBBIBATH CMBICT HaBBIKAMHU MCIIOJIB30BAHMS 71a00paTopHOM Ok3ameH
€CTECTBEHHOHAYYHOTO U TIOHATHSI, SIBJICHUS, 3aKOHBI (pU3MUECKHUX BEIWYMH U OCHOBHBIX (DU3UUECKHUX 3aKOHOB | 3aHATHH
MaTEMaTHYECKOI0 LIMKJIA IPU (b1.0.10 - 3.2) MOHSITHI; YKa3bIBaTh, KAKUE Y IPUHLMUIIOB JJISl PELIEHUS Otuer no
penieHny 3a1a4d B 00acti 3aKOHBI OIIMCHIBAIOT THITOBBIX 3a/1a4 nmabopaTopHO# paboTe
SKOJIOTMHU ¥ MPUPOAOIONE30BaHUH (usnuecKue SIBICHAS U podeccHoHATBHOM TectupoBanue

npoueccsl (51.0.10 - V.2)

aestensHocTd (51.0.10 - H.2)
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2. Iloka3aTre/iu, KpUTEPUH H IIKAJIA OLleHUBAHUS HHIAUKATOPOB A0CTHKeHUs chOPMHPOBAHHOCTH KOMIeTeHIMii

N/I-1 YK-1 OcymiecTBisieT NOUCK, KpUTHICCKUA aHAIM3 U CUHTE3 WH(pOpMAITUH, TPUMEHSIET CUCTEMHBIN IMOAXO AJIs PEIICHHUS TTOCTaBICHHBIX

3aga4d
[Mokazarenn Kpurepun u nikaja oleHUBaHUS pe3yJbTaToOB O0YUSHHUS 10 JUCIHUILIMHE
OLICHUBaHHS Henocraro4nslii ypoBeHb JlocTarouHslii ypOBEHb Cpenuuii ypoBeHb Bricokuil ypoBeHb
(DPopmupyembie 3YH)
b1.0.10-3.1 OO0yyarommuiicst He 3HaeT Ob6yuaromuiicst c1abo 3HaeT Ob6yuaromuiicst 3HaeT pmnaeckue | OOydaromruiics 3HaeT pU3NIECKUe
(hM3UIECKHE OBITHI M METO/IBI (M3UYECKHE ONBITHI M METOBI OIIBITHI 1 METOZIBI ICCIIEZIOBAHNS; OIIBITHI 1 METOIbI MCCIIEZIOBAHNS,;
HCCIICIOBAHMS, HA3HAYCHUE U HCCIIEIOBAHMS, HA3HAYCHNE U Ha3HA4YCHNE U NIPUHIIUIIE] Ha3HA4YCHWE U MPUHINIBI ACHCTBHSA
MIPUHLMIIBI JEWCTBUS BaXKHEHIINX TIPUHLMIIBI JEUCTBUSI BaXKHEHILINX JIEMCTBUS BaXKHEHILINX Ba)KHEHUIINX (PI3UIECKUX IIPHOOPOB
(u3nueckux MpudOpoB ¢dm3nueckrx npudopos (r3nYeCcKUX IPUOOPOB, HO
JOITyCKaeT He3HAUYUTEIbHbIC
OLIMOKaMU
b1.0.10- V.1 Oo0yuarornuiicst He ymeeT paborare | OOyuaromiuiics ciabo ymeer Ooyuaromuiicst ymeeT padotats ¢ | OOydJaromuiics yMeeT CaMOCTOSTEIbHO
¢ npubopamu 1 000pyIOBaHUEM pabotats ¢ mpudbopaMu u npubopaMu 1 000pyIOBaHHEM paboTtats ¢ mpudbopaMu u
(husnveckoii 1aboparopum, obopymoBaHueM (HU3HICCKOM (usnvecKoii 1abopaTopuH, o0opymoBaHueM (HPU3MICCKOI
UCIIOJIb30BaTh METO/IbI aJIEKBATHOTO | J1aOOpaTOpPHH, UCIIOIb30BaTh UCIIOJIb30BATh METOIbI J1a00paTOpUH, UCIIOJIL30BATh METO/IBI
(hM3MUECKOTO MOJIETTMPOBAHMS I | METOABI AA€KBaTHOTO (PU3MUECKOTO | a/IeKBATHOTO (hM3HIECKOTO a/IeKBaTHOTO (PM3MYECKOTO
pEIIeHNs THIIOBBIX 33734 MOZICTTMPOBAHUS ISl PEILICHUS MOZICTTMPOBAHUS [UISl PEILICHUS MOJICTIMPOBAHUS [UISl PEILICHNS TUTIOBBIX
npodeccHOHaNbHON NEATEIBHOCTH | THIIOBBIX 3a7a4 Npo(ecCHOHaIbHON | THITOBBIX 3a1a4 3a7a4 Ipo(eCcCHOHANBHOM
JEATEIbHOCTH podecCHOHATBLHON JEATEIBHOCTH
JEeATeNIbHOCTH, HO JIOMyCKaeT
HEe3HaYNTEeIbHbIE OIHOKAMH
B51.0.10-H.1 OO0yuaromuiicst He BIaIeeT Ooyuaromuiicst c1abo Brageet Ooyuaromuiics BnameeT HaBbIkaMu | OOydaronuiicss CBOOOIHO BIIaieeT

HaBbIKAMH ITPUMEHEHHS OCHOBHBIX
METOJIOB (PU3UKO-MATEMaTHYECKOTO
aHaJM3a JIsl PEelIeHHs THIIOBBIX
3a/1a4 npodeccruoHanbHON
JIeSITeIbHOCTH; HaBbIKAMHU
NPaBHIbHOM AKCILTyaTalUH
OCHOBHBIX IPHOOPOB U
00opymoBaHUs PU3HMIECKOIH
naboparopun; 06pabOTKH 1
MHTEPIPETHPOBAHUS PE3YIBTaTOB
JKCIIEpPUMEHTa

HaBbIKAMH ITPUMEHEHHSI OCHOBHBIX
MeTOI0B (pU3HNKO-MaTeMaTHYEeCKOTO
aHaJM3a JUIs PELICHHs THIIOBBIX
3a1a4 nmpodeccruoHanbHON
JeSTeIbHOCTH; HaBbIKAMHU
NPaBUIBHOM SKCILTyaTalK
OCHOBHBIX IPHOOPOB U
o0opymoBaHUs PpHU3HUECKOI
naboparopun; 00paboTku 1
HMHTEPIIPETUPOBAHMUS PE3YJIBTATOB
9KCIICpUMEHTA

NPUMEHEHHS] OCHOBHBIX METOJIOB
(U3MKO-MaTEeMaTHUECKOTO aHaJIN3a
JUISL pELLICHUS] TUITOBBIX 3a/1a4
npodeCCHOHATLHON
JeSTeIbHOCTH; HaBbIKAMHU
NPaBUJIBHOM dKCILTyaTalK
OCHOBHBIX IPHOOPOB U
o00opymoBaHUs PU3HIECKOIH
n1aboparopun; 00pabOTKH 1
HMHTEPIIPETUPOBAHMUS PE3YJIBTATOB
9KCIIEPUMEHTA, HO JIOITyCKaeT
HEe3Ha4YUTeJbHbIE OMIMOKaAMH

HaBbIKAMH ITPUMEHEHHSI OCHOBHBIX
METOJIOB (PU3UKO-MaTEeMaTHYECKOTO
aHaJM3a sl PeUICHHs THITOBBIX 33124
npo¢eCCHOHATBHON eATSILHOCTH,;
HaBbIKAMU MTPABUIILHOM IKCILTyaTaluu
OCHOBHBIX ITPUOOPOB U 000PYIOBAHHS
(uzndeckoii Taboparopun; 00padOTKH
1 MHTEPIPETUPOBAHUS PE3YIIbTaTOB
9KCIIEPUMEHTA
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NJ-2. OIIK-1 Ilpumensier 0a30Bble 3HAHUS €CTECTBEHHOHAYYHOTO M MAaTEMaTWYEeCKOTO IUKJIA NMPU PEIIeHUH 3agad B OOJIACTH HKOJIOTUHU U

MMpUPOAOIIOJIb30BAHNN

IMokazarenn Kputepuu ¥ 1mkajia OleHUBaHHs PE3YJIbTaTOB 00y4YEHHS 110 TUCIUIUINHE

OLICHUBAHUS Henocrarounslit ypoBeHb JlocTaTouHbIi ypOBEHD CpenHuii ypoBeHb Bricokuil ypoBeHb
(Popmupyemsic 3YH)
F1.0.10-3.2 OOyuatomuiics He 3HaeT ocHOBHbIe | OOyuatomuiicst ciabo 0OCHOBHBIE OOyuaromuiics 3HaeT OCHOBHbIE OOyuaromuiics 3HaeT OCHOBHbIE

(bn:sn%cxne BCJIMYHWHBI, ITIOHATHA,
SIBJICHUSA, 3aKOHBI

(1)I/I3I/I'~ICCKI/IC BCJIIMYWHBI, ITIOHATHUA,
SIBJICHHSI, 3aKOHBI

(bmnqecm/le BCIIMYWHBI, IIOHATHUA,
SABJICHUS, 3aKOHBI, HO JOITYCKAcT
HE3HAYMTEILHEIC OIHOKAMU

(l)I/I3I/I‘{eCKI/Ie BCJIMYHHBI, ITIOHATHA,
SIBJICHUA, 3aKOHBI

b1.0.10-V¥.2 OOyuaromuiics He ymeeT OOyuaromuiics cnabo ymeer OOyuaromuiics ymeer OOyuaromuiicss yMeeT caMOCTOSITENBEHO
HCTOJIKOBBIBATH CMBICT (PM3MUYECKUX | MCTOJKOBBIBATH CMBICI (PU3UYECKHX | MCTOIKOBBIBATH CMBICI HCTOJIKOBBIBAET CMBICI (PH3UIECKUX
BEJINYMH U IOHATHI; YKa3bIBaTh, BEJMYHUH U IIOHATHH; yKa3bIBaTh, (U3MYECKHUX BENUYMH U TIOHATHI; | BEIUYMH U MOHSTHIA; yKa3bIBACT, KaKHe
KaKMe 3aKOHBI OTMCHIBAIOT KaKue 3aKOHBI OITMCHIBAIOT YKa3bIBaTh, KAKUC 3aKOHBI 3aKOHBI OMKCHIBAIOT (HHU3HUCCKHE
(usnuecKue SIBICHUS U IPOLECCHI (u3nyecKue SIBICHUS U TPOLECCHI OIUCHIBAIOT (DU3NUECKUE SBICHHS | SIBJICHUS U MPOIECCHI
M IPOLIECCHI, HO JAOITYCKACT
HE3HAYNTEIbHBIE OINOKAMU
b1.0.10-H.2 OO0yuaromuiicst He BIaeeT OO6yJaromuiics cabo BiajaeeT OO6yuaromuiicst BnameeT HaBbIkaMu | OOydaromuiics CBOOOIHO BIIaieeT

HUCIIOJb30BaHUA OCHOBHBIX
(1)I/I3I/I‘ICCKI/IX 3aKOHOB Y IPUHIIUIIOB
JJIA peIICHU S TUITOBBIX 3a/1a4
npo¢eCCHOHATBHON NEATSIILHOCTH

HaBbIKaAMH HCIIOJIb30BaHUA
OCHOBHBIX (1)I/I3I/I‘~IeCKI/IX 3aKOHOB 1
TMPUHIUIIOB JJId pCHICHUSA TUIIOBBIX
3a7a4 npodecCUOHaNbHOM
JESATELHOCTH

HCII0JIb30BaHUA OCHOBHBIX
(I)I/I3I/I'-IGCKI/IX 3aKOHOB U MPUHIUIIOB
JUTA pEIICHUS TUTIOBBIX 3a/1a4
npo(eCCHOHATIBHOMN EATSIBHOCTH,
HO JIOITyCKAa€T HE3HAYUTECIIbHBIC
OIUOKaMH

HaBBbIKHU UCIIOJIB30BAaHUSI OCHOBHBIX
(bI/I3I/I‘IeCKI/IX 3aKOHOB U MPUHIUIIOB IJIsA
PEeUICHUA TUIIOBBIX 3a1a4
npoQeCCHOHATBLHOMN EATSILHOCTH
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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-METOAMUECKIX Pa3padOTKax, MPUBEIACHHBIX HIKE!

1. ®usuka [DAEKTPOHHBIA pecypc]: METOMUYECKHE YKa3aHUs K JaOOpaTOPHBIM 3aHATHUSIM
Juist oOyyaromuxcsi 1o HampasiieHuto noaroroBku: 05.03.06 Dxonorus M IpUpPOIONOIb30BAHUE,
HAIpPaBICHHOCTh OKOJOTUYECKUH MEHEIDKMEHT M  JIKOOE30MaCHOCTh, YPOBEHb  BBICIIETO
obOpaszoBanus OakanaBpuar, popma odyuenus — ounas / Cocrt. C.B. Illamuna, H.P. Illtanera. -
Tpouuk: HOxHO0-Ypanbckuit T'AY, 2023. — 103 c. Pexum JocTyna:
https://edu.sursau.ru/course/view.php?id=8440.

2. ®usuka [DneKTpoHHBIH pecypc]: METOAMUYECKUEe YKa3zaHHUs K Ja0OpaTOPHBIM 3aHATHSIM
JUIs o0ydJarouuxcsi 1Mo HampabiieHnto moarotoBku: 05.03.06 Dkomorust U IPHUPOAOIIOIB30BaHUE,
HaMpaBJIEHHOCTh: OKOJIOTWYECKH MEHE[UKMEHT M  HOKOOE30MacHOCTh, YPOBEHb BBICHIETO
oOpa3oBanus OakanaBpuar, opma obyuenuss — 3aounas / Coct. C.B. llamuna, H.P. [lltanesa. -
Tpouuk: HOxHO0-Ypanbckuit T'AY, 2023. — 31 c. Pexum JocTyna:
https://edu.sursau.ru/course/view.php?id=8440.

3. llamuna, C. B. ®usuka [DneKTpOHHBIH pecypc]: METOIWYECKHE PEKOMEHAALUU I10
OpraHHu3alil CaMOCTOSATENbHONW paboThl i OOYYaroIIMXCsl IO HAampaBlIECHUIO MOATOTOBKHU:
05.03.06 Dxonorusi ¥ TPUPOAOIOIH30BAHUE, HAMPABICHHOCTh DKOJOTUYECKUH MEHEKMEHT H
sko0e3onacHocTh, opma oOydyenust — ounas / C. B. Illamuna. - Tpourk: KOxuo-Ypanbckuit I'AY,
2023. - 41 c. Pexxum noctyna: https://edu.sursau.ru/course/view.php?id=8440.

4. [amuna, C. B. ®usuka [DNeKTpOHHBIA pecypc|: METOAMYECKHUE PEKOMEHIAIUU 110
OpraHu3aliil CaMOCTOSITENILHOW paboThl Ui OOydYaromMXcs IO HANpPaBICHUIO ITOIIOTOBKH:
05.03.06 Dxonoruss ¥ NPUPOAOIOIH30BAHUE, HANPABICHHOCTh OKOJOTMYECKHMH MEHEIKMEHT U
sK00e301MmacHoCTh, (hopma oOyuenus — 3aounas / C.B. lllamuna. - Tpounk: FOxHo-Ypanbckuit T'AY,
2023. - 51 c. Pexxum nmocryna: https://edu.sursau.ru/course/view.php?id=8440.

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

B nmanHOM paszmenie METOAMYECKUE MaTepHaibl, ONPEACISIONIME MPOLEAYPbl OLUECHUBAHUS
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 NPaKTHYECKOMH MOAT0TOBKH
4.1.1. Onpoc Ha 1a00PaTOPHOM 3aHATUHH
Onpoc Ha IJ1a0OpPaTOPHOM 3aHATUW WCIOJNB3YETCS JUISl OIICHKH KadyecTBAa OCBOCHHS
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
o HampasieHuo noaArotoBku: 05.03.06 Dxonorus W NpHUPOAOIIOJIB30BAHME, HAIPABICHHOCTH
OKOJIOTHUECKUI MEHEKMEHT M 3K00e30MacHOCTb, YPOBEHb BBICIIEr0 00pa3oBaHMs OakajaBpuar,
dbopma o0yuenust — ounasi / Coct. C.B. llamuna, H.P. llltanesa. - Tpoutik: FOxuo-Ypanbckuii ['AY,
2023. — 103 c. Pexum pocryma: https://edu.sursau.ru/course/view.php?id=8440) 3apanee
coobmarorca  oOydaromumcsa.  OTBET  OLEHUBACTCS  OLIEHKOM — «OTJIMYHO»,  «XOPOIIOY,
«yHAOBJIETBOPUTEIIEHOY MU «HEYIOBIECTBOPUTEIBHO.
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Ounas ¢popma o0yueHust

1. Yro Ha3pIBaeTCs MMIYJAbCOM Tena? B Kakux eAWHHUIAX H3MEpSeTCs HMITYIIbC
Tena?
2. TlpuBeauTe ornpeaeIeHre U30JIMPOBAHHOI CUCTEMBI

Ne O1neHOuHbIE CPENCTBA Kon 1 HaumeHOBaHUE
TunoBele KOHTpOJBbHBIC 3aJaHusl W (WJIM) MHBIE Marepualibl, HEOOXOAMMBIE ISl | MHIMKATOPa KOMIIETEHIIMU
OIICHKA 3HAaHWH, YMEHWH, HAaBBHIKOB W (WIM) ONBITa JIEATCITHHOCTH,

XapakTepu3yIOMNX CcQOPMUPOBAaHHOCTh KOMIIETEHIIMI B IIPOIlECCe OCBOCHUS
JICTIATUIAHBL
1 Tema 1 «Dm3nueckre BeTUIUHBI 1 UX m3MepeHne. OCHOBHBIC U3MEPUTEIIbHEIC HUa-1 ¥K-1
TIpUOOPED» Ocy1miecTBIsIeT OUCK,
1. Yto Ha3bIBArOT (HM3UIECKON BETTMINHON? KPUTHICCKUHA aHAIIN3 U
2. Yto Ha3BIBAIOT eqUHALICH (DPU3MICSCKON BEITMYHHBI? CHHTE3 HH(POPMAIUH,
3. UTo MOHMMAIOT 110/ U3MepeHHeM (PU3NUECKON BETIMIMHBI? MIPUMEHSET CUCTEMHBIH
4. Kakuie npbl Ha3bIBAIOT 3HAYAIIIMHE? MOJXOA JJISl peIIeHUs
5. YUro coboii mpecTaBiser MKajia H3MEpHTENBHOTO proopa? MIOCTaBJICHHBIX 3314y
6. [IpuBeauTe prMephl (GU3MICCKUX BEITUYUH WJ-2 OIIK-1 [Mpumensier
7. IlpuBeauTe MpUMEpHI OCHOBHBIX M IPOU3BOIHBIX SAMHUILL (PH3NUECKIX BEIMINH 0a3oBble 3HAHUS
8. Kakymu npaBuiiamMu moJib3yr0TCs PH TIOICYETE KOJIMYeCTBa 3HaYaIux udp B €CTeCTBEHHOHAY4YHOTO U
yrcre? MaTeMaTHIeCKOTO IHKIIA
9. Kaxumut mpaBIIIaMu TIOB3YIOTCS P OKPYTIICHAH TIPUOMKEHHBIX THCEI? MIPH PEIICHUH 33124 B
10 Kakrmu mipaBHIIaMH MONTB3YIOTCS TIPH 3aIACH TPUOKEHHBIX YHCET? 00TacTH SKOJIOTUH H
MIPUPOAOTIONH30BaHHA
2 Tema 2 «MeToauKka BBITTOJIHEHUS HEMTOCPEACTBEHHBIX U3MEPECHUIN -1 YK-1
1. Kakme morpemHocTH pasinuyaroT Imo (opMme mpencraBieHus pesyabrara | OcymecTBIsSeT MOUCK,
U3MEpEHUs? KPUTHICCKUH aHAIIN3 U
2. Yro mnoHmMalT Ton aOCONIOTHOM morpemHocThlo u3Mepenuss? Urto oHa | cuHTe3 MH(popManuw,
XapakTepu3yer? MIPUMEHSIET CUCTEMHBIN
3. UTo MOHUMAIOT MOJA OTHOCHTEIHHOH MOTPEHIHOCThIO H3MepeHus? UTo oHa | moxxon JUid peuieHus
XapakTepusyer? MIOCTaBJICHHBIX 3a/1a4
4. Kakue norpentHocTy pa3inyaioT M0 UCTOUHUKY BO3HUKHOBEHHUSI?
5. Uem 00yCIIOBJICHBI METOHUECKHUE, TPUOOPHBIC U CyObekTHBHBIC orpemmuoctu? | UJI-2 OIIK-1 [Tpumensier
6. Kakue morpenHocTy pa3nuyaroT Mo 3aKOHOMEPHOCTSIM MPOSIBIECHUS ? 0a30BbIC 3HAHUS
7. YTO NOHMUMAIOT IO/ CHCTEMAaTHIECKIMH U CIYYalHBIMHU TOTPEITHOCTAMU? €CTECTBEHHOHAYYHOTO U
8. Uro Ha3BIBAIOT HEMOCPEACTBCHHBIM m3MepeHneM? [IpuBeanTe mpUMeEpHl | MaTeMaTHYSCKOTO IIUKIIA
HETIOCPECTBEHHBIX U3MEPEHUH. MIPH PEIICHUH 33124 B
00TaCTH SKOJIOTUH H
MIPUPOAOTIONE30BaHHU
3 Tema 3 «MeTorKa BHITONHEHHS KOCBEHHBIX U3MepeHuil. [ paduaeckuii ciocod Ua-1 yK-1
NPEACTABICHUS PE3yNbTaTOB U3MEPECHUS Ocy1iecTBIsIeT OUCK,
1. YTo Ha3BIBAIOT KOCBEHHO M3MEPEHHOM BETHYNHOMN? KPUTUYECKUH aHAIIU3 U
2. B xakoli mocnenoBaTelIsbHOCTH BBITIONHAETCSI KOCBEHHOE M3MepeHHe? CHHTE3 MH(pOpMAIINH,
3. Uto Ha3bIBaIOT rpadyukom? MIPUMEHSET CUCTEMHBIN
4. Yro Ha3bIBAIOT rpaduIecKoil HHTEPIOIIUEH? TOAXO/, LISl PELICHUS
MTOCTABJICHHBIX 3a/1a4
5. [IpuBeanTe npuMepbl KOCBEHHBIX H3MEPEHUN NA-2 OIIK-1 [Tpumensier
6. Kakumu nipaBriiaMu OJIB3YIOTCS TIPH MMOCTPOCHUH TpadukoB? 0a30BbIC 3HAHU
7. Kak nosip30BaThest METOIOM IpaUueCcKOi MHTEPIOISIN? €CTECTBEHHOHAY4YHOIO U
MaTeMaTU4eCcKoro IH1KIiIa
IIPY peleHNH 3a/1a4 B
00J1acTH SKOJIOTHH U
IPUPOAONONIB30BaHHU
4 Tema 4 «IIpoBepka 3akOHA COXPAHEHHs UMITYIIECA na-1 ¥K-1

OcyIecTBIsET MOUCK,
KPUTUYECKUH aHAJIU3 U
CHHTE3 HH(pOPMAIUH,
[IPUMEHSIET CUCTEMHBIN
HOJXOJ AJIS1 PELUEHUS
MOCTaBJIECHHBIX 3aJa4u

3. IlpuBeanTe GOpPMYIHUPOBKY U (POPMYITy 3aKOHa COXPAHEHUST HMITYJIbCA.
4. Pacckaxure YCTpOMCTBO SKCIEPUMEHTANbHOM YCTAaHOBKH M COJEpIKAHUE
SKCIEPUMEHTA 110 IPOBEPKE 3aKOHA COXPAHEHUS] UMITYIIbCa

NJ-2 OIIK-1 IIpumenser
0a30BbIE 3HAHUS
€CTECTBEHHOHAYYHOTO U
MAaTeMaTU4eCKOro [IUKIIa
MPU PEIICHUH 33/1a4 B
00JIACTH DKOJIOTUH U
[IPUPOIOIIOIB30BaHHN
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Tema 5 «3yueHne OCHOBHOTO 3aKOHA JMHAMHUKHU BPAIIEHUSD)

1. Kakoe nBmkeHue Tea Ha3bIBa€TCsl BpallaTeIbHbIM?

2. Yto Ha3bIBaeTCs YIIIOBBIM IepeMelleHrneM? 3anuImuTe U OOBsICHUTE PACYCTHYIO
dhopmyny. Kakumu eIMHUIIAME U3MEPSIOT STy BEIUUHUHY?

3. Yro Ha3bIBaeTcs YIIOBOW CKOPOCTHbIO? 3amMIIUTe U OOBSACHUTE PACUETHYIO
dhopmyny. Kakumu eTMHUIIAME U3MEPSIOT 3TY BEIUYUHY?

4. Yto Ha3bIBaeTCsl YIJIOBBIM yCKOpeHHeM? 3amuiliuTe U OOBSICHUTE PaCUYETHYIO
tdhopmyny. Kakumu eiHHAIIAME U3MEPSIOT 3Ty BEIHUHAHY?

-1 YK-1
Ocy1ecTBISET MOUCK,
KPUTHYCCKUI aHAIIU3 U
CUHTE3 HHpOPMALIUH,
MPUMEHSECT CHCTEMHBIHN
TOJIXOJ JJTsl PEIICHUS
MOCTABJICHHBIX 3a]1a4

5. 3anmmure w 0OBACHUTE (GOPMYIBI CBSI3M MEXIY JTUHCHHBIM M YIJIOBBIM
MepeMEIICHUSMH, JUHEHHON M YIJIOBOM CKOPOCTSIMH, JHHEWHBIM U YTJIOBBIM
YCKOPEHHMAMH TOYEK BPAIIAIOIIErocs Tea.

6. JlaliTe ompecneHus, HAMUITUTE U OOBICHUTE (POPMYIIBI: a) MOMEHTa CHIIBI; 0)
MOMEHTa HWHEPUIUU MaTepHaIbHON TOYKH; B) MOMEHTAa HHEPIWH BPAIIAIOIIETOCST
Tena. B Kakux eqUHHUIAX U3MEPSIOT 3TH BEITUUNHBI?

W-2 OIIK-1 IMpumenser
0a30BbIE 3HAHUS
€CTeCTBEHHOHAYYHOTO U
MaTeMaTH4YEeCKOTO KA
MPHU PEIICHNH 33/1a4 B
00JIaCTH DKOJIOTUH U

7. IlpuBennTe GOpMYNUPOBKY M (POPMYITy OCHOBHOTO 3aKOHA BpallaTeIbHOTO MPUPOAOIIONB30BaHUU
JIBIDKEHUSI
Tema 6 «VccnenoBanue KoneOaTeILHOTO IBIXKEHNUS, U3MEPEHUE YCKOPEHHS -1 ¥K-1

CBOOOIHOTO MaJIeHUs TP MOMOIIY MasSTHUKAY
1. Uro Ha3bIBaIOT KOJIe0aTENbHBIM JIBHKEHHEM?
2. Uro Ha3pIBalOT TapMOHHYECKUM ocuuiuiitopom? IIpuBenutre mnpumeps
TapMOHWYECKOTO OCIMILIATOPA.
3. Yto Ha3BIBAIOT (HPU3UICCKIM MASTHHKOM?
4. YT0 Ha3bIBAIOT MPYKUHHBIM MasiTHUKOM?
5. Yrto Ha3bIBAIOT MaTEMaTHYECKUM MassTHUKOM?

OcyIecTBIsET MOUCK,
KPUTUYECKUH aHAIIU3 U
CHHTE3 MH(pOpMAIINH,
MIPUMEHSET CHCTEMHBIN
TIOAXO[, JUISl PEILICHNUS
MOCTaBJICHHBIX 3a/1a4

6. 3anummure u PA3BACHUTE YPABHCHUA TApMOHNYCCKOIO KoJIeOaHMs.
7. I[aﬁTe OIMPCACIICHUS CMCIICHMS, aMIININTYAbl, IEpHUOAA, HaCTOThI U UKIIHIeCKOM
YacTOTHI KOJIEOAHUIH

W-2 OIIK-1 [Mpumenser
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOT'O
MaTeMaTH4eCKOro LUKJIa
NIPY pELICHUH 33134 B
00J1aCTH SKOJIOTHH U
IPUPOJONOJIB30BAHUU

Tema 7 «MccnenoBaHue TEUEHUS BA3KOU )KUJKOCTH
1. KaxoBa ¢u3nyeckass HpupoAa BHYTPEHHETO TPEHHWS B JKUIKOCTAX? B dem
MPOSIBIISIET ce0s1 BHYTPEHHEE TPEHHE?
2. Yro Takoe rpagueHT (U3MUYECKOi BeIWYMHBI? [PajMeHThl KaKMX BEIMYHH
BCTPEYAIOTCS B TaHHOI padore?
3. Jaiire ompenenenne koddduImeHTa BS3KOCTH XHAKOCTH. Kakoi emuHUIECH
m3Mepsiercst kodp¢unuertT Bs3kocth B CU? UTo m Kak BIHAET HAa BEIHYHHY
k03¢ uIFIeHTa BSI3KOCTH?

Ha-1 YK-1
OcyIecTBIsET MOUCK,
KPUTHUYECKUIA aHATIH3 U
CHHTE3 HH(pOPMAIINH,
MPUMEHSET CHCTEMHBIN
MOAXOJ JUISl PEIICHUS
MOCTABJICHHBIX 3a/1a4

4. Yemy paBHa cwia BHYTpeHHero TpeHus? Hamummre m oObscHUTE popmyry
3axkoHa HprOTOHA 1711 BHYTPEHHETO TPEHMS.

5. Chopmymupyiite 3axon Ilyaseitist; HamummTe U 0ObsicHUTE (DOpMyIy 3akoHA
[Tyazeiins

W-2 OIIK-1 [Mpumenser
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTH4YECKOTO UK
[IPY PEIICHUH 3a/1a4 B
00J1aCTH PKOJIOTHH 1
MIPUPOAOIIOIB30BAHHU

Tema 8 «VcciiemoBaHne CBOHCTB MMOBEPXHOCTHOTO CIIOSI KUIKOCTH, H3MEPEHNE
KO3 QHIIIEHTa HOBEPXHOCTHOTO HATSKEHUS JKHJIKOCTH
1. Yto Ha3bIBaeTCS NOBEPXHOCTHBIM HATSXKEHUEM?
2.Yto TaKoe cuijia OBEPXHOCTHOTO HATSDKEHUS?
3. Uro Ha3bIBaeTCst KOI(QQPUIIMEHTOM ITOBEPXHOCTHOTO HATSIKEHMS JKUJIKOCTH?
4.Yto0 Takoe Kanuuisip?

H-1 YK-1
Ocy1ecTBISET MOUCK,
KPUTHYCCKUH aHAIIN3 U
CUHTE3 HHPOpPMALIUH,
MPUMEHSET CHCTEMHBIH
TOJIXO JJIsl PEIICHUS
MTOCTABJICHHBIX 33134

5. PackpoiiTe (GU3HMYECKHI CMBICT 3TOTO SIBICHUS C TO3WIMH MOJEKYJISIPHO-
KHUHETUYECKOMN TEOpHUH.

6. Hamwmmmre onpexpensioniee ypaBHeHHE KOIGHIMEHTa MOBEPXHOCTHOIO
HaTSHKEHHS JKUAKOCTU. B KaknX eMHUIIAX U3MEepsIeTCs 3Ta BENHInHA?

7. Packpoiite pu3ngeckuii CMBICT SBICHUS KaWIIISIPHOCTH

NJ-2 OIIK-1 ITpumensier
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeEMaTHIECKOTO KT
[IPH PEIICHUH 3a/1a4 B
00J1aCTH SKOJIOTHH U
MPHUPOAOTIONB30BAHHU

Tema 9 «M3y4enue 3akona I'yka»
1. Yro Ha3biBactcs aedopmarmeii?
2. Chopmynupyiite 3akoH 'yka.

Ha-1 YK-1
Ocy1ecTBISET MOUCK,
KPUTHYCCKUIA aHAIIU3 U
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3. Yto Takoe crpena mporuda?
4. 3anumnte U pazbsicHUTE QopMyny 3akoHa ['yka B mpuMeHeHHH K jaedopMaruu
n3ruba OHOPOIHOTO CTEPIKHSI MPSAMOYTOIBHOTO CEUSHHS

CcUHTE3 HH(pOpPMAITUH,
MPUMEHSCT CHCTEMHBIT
TIOJIXO JJIsl PEIICHUS
MOCTABJICHHBIX 3a]1a4

5. HazoBure TUIIBI 1 BUIBI JeopManuii, pacCKpOWTe UX CMbICI?
6. Hanmmwre n paspsicaute popmyity 3akoHa ['yka.
7. 3anumuTe ¥ pa3bsCHUTE (GOPMYITy CTPEIIBI IPOruoda

UJ-2 OIIK-1 IIpumenser
0a30BbIE 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTEMaTUYECKOTO IIMKIIA
NP PEIICHUH 33/1a4 B
00J1aCTH PKOJIOTHH 1

MIPUPOAOTIONH30BaHHA
10 Tema 10 «/3mMeperre MOAYAS YIPYTOCTH HUa-1 ¥K-1
1. Yro Ha3pIBaetcs nedopmanmeii? Ocy1iecTBIsIeT OUCK,
2. Packpoiite ¢pu3ngeckuii CMBICI MOAYIIS YIIPYTOCTH. KpUTUYECKUI aHAIU3 U
CHHTE3 MH(OpMAINH,
MIPUMEHSET CUCTEMHBII
MOJXOA JJISl peIIeHUs
MIOCTABJICHHBIX 3a/1a4
1. Ha3oBuTe TUIIBI ¥ BUBI Ae(hOopMAaIIHii, pACKPOITE UX CMBICI? N-2 OIIK-1 [Tpumensier
2. B xakux eguHMIIAX U3MEPSAETCS MOIYIb YIPYTOCTH? 0a30BbIC 3HAHUS
3. 3aBHCHUT 1M BEIMYMHA MOJYJS YIPYTOCTH OT pa3MepoB JeGOopMHPYEeMOro Tena, | eCTeCTBEHHOHAYYHOIO U
MIPHIOKEHHBIX Harpy30K, BEIIECTBA, U3 KOTOPOTO H3TOTOBJICHO TENO? MaTeMaTHIeCcKOTO IHKIIA
MIPH PEIICHUH 3a1a4 B
00TacTH SKOJIOTUH H
MIPUPOAOTIONH30BaHHA
11 Tema 11 «3nexrpuueckue nenu. M3MepeHne pU3MUECKUX BETIHH HUa-1 yK-1
AIIEKTPON3MEPUTEIHHBIMH TPUOOPAMI OcyIiecTBIsIeT OUCK,
1. Yto Ha3bIBAIOT HNEKTPUUECKOH LEnbl0? UTO BXOIUT B 3JEKTPUUECKYIO LENb? KpUTUYECKUI aHAIU3 U
2. YTo Ha3BIBAIOT CXEMOH IEKTPHUCCKOM 1emu? CHHTE3 MH(pOpMAIINH,
IIPUMEHSIET CUCTEMHBII
TIOJIXOA JJISl PeIIeHUs
MIOCTABJICHHBIX 3a/1a4
3. Kakue npaBuia HeOOXOAUMO COOITIONATH MIPU COOPKE ICKTPUUCCKON Teru? NA-2 OIIK-1 [Tpumensier
4. Yrto Ha3BIBAIOT KJIACCOM TOYHOCTH Ipubopa? Kak 0003HaueH Kiacc TOYHOCTH Ha | 0a30BbI€ 3HAHUS
npudope? [1o kakoit popmMyre ompeneIstoT KITacC TOYHOCTH? €CTECTBEHHOHAYYHOTO U
MaTeMaTHIeCKOTO IHKIIA
MIPH PEIICHUH 33124 B
00JTaCTH SKOJIOTUH H
MIPUPOAOTIONE30BaHHA
12 Tema 12« ccnemoBanne MarHUTHOTO T10JISI ITIOCTOSIHHOTO MarHuTa -1 YK-1
1. Yro Takoe marHuTHOE nojie? KakoBo ero maBHO€ CBOMCTBO? Ocy1ecTBISET MOUCK,
2. laiiTe ompeneneHue Cuilbl AMIepa. KPUTHYIECKUM aHAIIN3 U
3. Yro Ha3BIBaeTCA MHAYKIMEH MATHUTHOTO MOJISA? CHHTE3 MH(pOpMAIINH,
IPUMEHSIET CUCTEMHBIN
TOJXOA JJISl PEIIeHUs
MTOCTABJICHHBIX 3a/1a4
4. TlpuBennTe oOIpeneNsAiONlee ypaBHEHHE HWHIYKIMH MarautHoro mons u | MJI-2 OIIK-1 Ilpumenser
00bscHUTE ero. B kakuxX eawHUIAX W3MepsAeTCs WHAYKIUS MarHUTHOTO MoJs? | 6a30BbIC 3HAHUA
OObscHUTEe PU3NYECKUIT CMBICIT €IMHUIIBL. €CTECTBEHHOHAY4YHOIO U
5. Cohopmymupyiite mpaBwio JeBoi pyku. Hayunrech NPUMEHSTH INPAaBWIO MMa | MAaTeMaTHYECKOTO UK
MPaKTHKE. IIPY pelIeHNH 3a1a4 B
00JTaCTH SKOJIOTUU U
IPUPOAONONIB30BaHHU
13 Tema 13 «MccnenoBanue 31€KTPOIPOBOAHOCTH MOIYIIPOBOAHUKOB. M3yueHne na-1 yK-1

MOJTYTIPOBOAHUKOBOTO JIHOJIa»
1. Kakue BemiecTBa Ha3bIBAIOTCS MOTYITPOBOJHUKAMU?

2. Kakue BuABI HOCHUTENEH 3apsaoB NPHHATO pPACCMaTpHUBATh IIPH aHAIH3E
ANEKTPUIECKUX SIBICHUH B TIOIYIPOBOIHUKAX?

3. Yto Takoe asipka?

4. Yt0 Ha3bIBaeTCS MICKTPOHHO-ABIPOYHBIM IIEPEX0I0M?

OcyIecTBIsET MOUCK,
KPUTUYECKUI aHAIU3 U
CHHTE3 HH(pOPMAIUH,
[IPUMEHSIET CUCTEMHBIN
MOJXOA JJISl PELICHUS
MTOCTaBJICHHBIX 3aJa4

5. IlpuBeanTe mpuMepHI MOTYIPOBOAHUKOBBIX MATEPHATIOB.
6. OObsicHUTE MeXaHHM3M OJJICKTPOHHOH ¥ JBIPOYHOU
HNOJTYIPOBOAHUKOB.

MPOBOAUMOCTEMN

N-2 OIIK-1 [Tpumensier
0a30BbIE 3HAHUS
€CTECTBEHHOHAYYHOTO U
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7. HazoButre miaBHbIe (CYIIECTBEHHBIEC) NMPU3HAKH COOCTBEHHOW W TPUMECHOM
MPOBOAMMOCTEH OIYIPOBOIHUKOB.
8. Kakue sBIICHUS TPOUCXOIAT B INEKTPOHHO-IBIPOYHOM IMEPEXOJC M KAKUMU

MaTEMATHYECKOTO UK
NPU PEIICHUH 33/1a4 B
00JIACTH DKOJIOTUH U

CBOMcTBaMHu OH oOnasaer? MPUPOAOIOJIB30BaHUU
14 Tema 14 «MccnenoBaHue NepeMEHHOTO U BHIIIPSIMIICHHOTO TOKa IIPH TOMOIIT -1 ¥K-1
ocumutorpaga OcymiecTBiIsIeT NOUCK,
1. aiiTe onpeneneHue NepeMeHHOIo TOKa. KPUTUUYECKUH aHaIHU3 U
2. Kaxoii ToK Ha3bIBaeTCs BHIIPSIMICHHBIM? CHHTE3 MH(OpMAINH,
3. Kak u3 mepeMeHHOTo MOIYYaroT OJHOMOIYIEPHOAHO WM IBYXIIONYIIEPHOTHO | MPUMEHSET CHCTEMHBIH
BBINIPSIMIICHHBIE TOKH? TIOIXO IJISl pEIICHUS
MTOCTaBJICHHBIX 3a/1a4d
4. OOBSICHHTE, YeM U KaK «CTIIAXKUBAIOT MYJTHCAIMH BHITIPSIMIICHHOTO TOKA? W-2 OIIK-1 IMpumenser
5. IlepeunciuTe, U3 KaKUX Y3JI0B COCTOUT ICKTPOHHBIA ocImumorpad? 0a30BbIC 3HAHUS
6. Pacckaxute ycTpOoHCTBO M MPUHITHIT ACUCTBHS AIEKTPOHHOIYUEBOUH TPYOKH €CTECTBEHHOHAYUYHOTO U
MaTeMaTH4eCcKOoro [HUKIIa
IIPY pELICHUH 33134 B
00J1aCTH SKOJIOTHH U
MIPUPOAOIIOIB30BaHUU
15 Tema 15 «M3mMepeHne noka3aTess NPeJIOMICHUS U KOHLEHTPAIUHU PacTBOPOB Ua-1 yK-1
pedpakroMeTpom» Ocy1iecTBiIsIeT IOUCK,
1. OObsacHuTe, Kakasg cpela Ha3bIBAeTCA ONTHYECKH OJHOPOAHOM, a Kakas | KpUTHYECKUH aHAIM3 U
ONITUYECKH HEOTHOPOaHOI? Kak pacmpocTpaHseTcs CBET B 3THX cpenax’? CHHTE3 HH(POPMALIUH,
2. JMaiite ompeaercHHE, HANHIINTE M OOBACHUTE (QOPMYIBI aOCOTIOTHOTO U | IPUMCEHSET CHCTEMHBIH
OTHOCHTEIIFHOTO IIOKa3aTeNs TpeNoMJICHHs cpedpl. Kak B3amMOCBS3aHBI ATH | IOIXOJ LIS PEUICHUS
TIOKA3aTeIN MPEIIOMIICHUS? MTOCTaBJICHHBIX 3a/1ad
3. ChopmynmupyiTe 3aKOHBI OTPAXKCHUS W TPEJIOMIICHHS CBETa: HANUIINTE U
00bscHUTE (YOPMYITBI ITHX 3aKOHOB
4. OObsiCHWUTE, YTO TaKoe TMpeNeNbHBI yroia mnomHoro otpaxeHus? Senenme | MJ-2 OIIK-1 IIpumenser
MOJIHOTO OTpakeHus? BriBeaure GpopMyiny, BEIPKAIONIYIO CBSI3b NMPEACIBHOTO yIiia | 0a30BbIe 3HAHUS
C TOKa3aTesIMU IIPEIOMIICHHS Cpel. €CTECTBEHHOHAYYHOTO U
5. OObsicCHHUTE, KaK paclpOCTPAHAIOTCS CBETOBBIE JIydd IpU TepexoAe U3 | MaTeMaTH4ecKOro IHKIIa
ONTHYECKH MEHEe IUIOTHON CPEbl B ONTHYECKH OoJIee IUNIOTHYIO Cpeay M HA000pOT | IpH peIleHUH 3a1ad B
001aCTH SKOJIOTHH U
MIPUPOAOTIONE30BaHHU
16 Tema 16 «/3meperne pazMepoB MaIbIX 00BEKTOB MIPH MTOMOIIH MUKPOCKOIIAY HUa-1 ¥K-1
1. OObsicHUTE, YTO HA3BIBACTCS JIMH30W, ITABHOM ONTHYECKOH OCBIO JHH3HBI, | OCYyIECTBISET MOUCK,
ONTUYECKUM IICHTPOM JHH3BI, (JOKYCOM M (POKYCHBIM PAaCCTOSHHEM; Y€MYy PaBHO | KPUTHYCCKHU aHATHN3 U
JMMHEHHOE YBEIHMUYCHHE JINH3BI? CUHTE3 HHPOPMALIUH,
MPUMEHSET CHCTEMHBIH
MTOJXO JJIsl pEIICHUS
MTOCTABJICHHBIX 3a/1a4
2. HauepTute (110 mamMsTH) X0/ Jy4deil B MUKPOCKOTIE U TIOSICHUTE PUCYHOK. NA-2 OIIK-1 [Tpumensier
3. OOBsICHUTE MIPUHIIUI PAOOTHI MUKPOCKOTIA 0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTH4eCKOTrO IHKIIa
IIPH PEIICHNH 3a]1a4 B
001aCTH SKOJIOTHH H
IPUPOAONONIB30BaHHU
17 Tema 17 «M3mepeHue npenesna pa3penieHust ONTHYECKOTO PHOO0pay na-1 yK-1
1. OOwsicnure mnpuHIMI paboThl MHUKpockona. HaszoBure ocHOBHBIE Y316l M | OCyIIeCTBISET IOMCK,
MEXaHU3Mbl MUKPOCKOIIA M OOBSICHUTE X Ha3HaYEHHE. KPUTHYCCKUH aHAIIN3 U
2. [loyeMy B ONTHYECKHI MHUKPOCKOI HEBO3MOXKHO PAacCMaTpHBaTh CKOJIb YTOJHO | CHHTE3 MH(opMaiu,
MenKH 00beKThI? UTOo Ha3bIBalOT AU paKiuuen MPUMEHSET CUCTEMHBII
TOJXOA JJISl PeIIeHUs
MTOCTABJICHHBIX 3a/1a4
3. OObsicHUTE, YTO Ha3BIBACTCS paspemaroieii crnocodHocThi0 ontuyeckoro | MJI-2 OIIK-1 Ipumensier
npubopa. Uem oOyciioBieHa pa3pemaronas cnocooOHOCTh? 0a30BbIC 3HAHUS
4. JlaiiTe ompenesieHre Mpeaea paspeieHns ONTHIEeCKOro Npudopa, HAMHUIINUTE U | €CTECTBEHHOHAYYHOTO H
pa3pscHuTEe (OPMYNBI, MAIONINE 3HAUYEHUs TIIpefesia paspemeHns OObEeKTHBa | MaTeMaTHYeCKOTO IHKIIa
MHUKPOCKOIIa TPH MPSIMOM 1 HAKJIIOHHOM OCBEUICHUH O0BEKTa MUKPOCKOTIMPOBAHMA. | TP PEIICHUH 3a7ad B
00JTACTH SKOJIOTUH U
IPUPOAOIOJIB30BaHUU
18 Tema 18 «MccnenoBanue BOJTHOBBIX CBOMCTB CBETa, U3MEPCHHE JJIMHBI CBETOBOM Ha-1 VK-1
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BOJTHBI TIPH TIOMOIIHN AA(GPAKITMOHHON PEIIETKH IIPH MPSIMOM TaJICHUH CBETa
1. OObsicHUTE, KaKOW IUana3oH JUIMH 3JIEKTPOMArHUTHBIX BOJH COOTBETCTBYET
BUAMMOMY CBETY?
2. laiite onpenenenne nHTepdepeHIny.
3. Yto Ha3bIBaeTCA Pa3HOCTHIO XO/a BOJIH?
4. Naiite onpeaencuue nupaKiiyy.
5. BeIBenuTE OpMYITY, OIPECISIONIYIO YCIIOBUE BOSHUKHOBEHHS TH()PAKIIMOHHBIX
MaKCUMYMOB.

OcyIecTBIsET MOUCK,
KPUTHYCCKUI aHAIIU3 U
CUHTE3 HH(POPMALIUH,
MPUMEHSECT CHCTEMHBIHN
TOJIXOJ JJTsl PEIICHUS
MOCTABJICHHBIX 3a]1a4

6. Kak cBeTOBbIC BOJIHBI PAa3IMYHOM JUIMHBI BOCIPHHHUMAIOTCS HAIIUM OPraHOM
3peHus’?

7. OOBSICHUTE YCIIOBHS BO3HUKHOBEHHS HHTEPPEPEHITHH.

8. OObscHUTE YCIOBUS BO3HUKHOBEHHUS HHTESPPEPECHIIMOHHBIX MaKCUMYMOB,
MHHHAMYMOB.

9. B yem nposBisiercs mudpaknusn? Korma wabmromaeTcst AudpakIus CBETOBBIX

W-2 OIIK-1 IMpumenser
0a30BbIE 3HAHUS
€CTeCTBEHHOHAYYHOTO U
MaTeMaTH4YEeCKOTO KA
MPHU PEILICHUH 33/1a4 B
00JIaCTH DKOJIOTUH U

BOJIH? MPUPOJONOJIE30BaHUN
10. OObsicHUTE siBIEHHE TU(PPAKIIMU CBETA OT JIBYX Ilesei
19 Tema 19 «MccnenoBaHue BOJIHOBBIX CBOHCTB CBETa, U3MEPEHHE JJIMHBI CBETOBOU -1 ¥K-1
BOJIHBI TIPY TTOMOIIY TU(PPAKIIMOHHON PEIIEeTKH IPH HAKIOHHOM TajieHuu cBeTa» | OcylecTBIseT MOUCK,
1. OObsicHUTE, KaKOW IUana3oH JUIMH AJIEKTPOMAarHUTHBIX BOJH COOTBETCTBYET | KPUTHYECKUI aHAIU3 U
BUJIUMOMY CBETY? CHHTE3 MH(pOpMAIINH,
2. [laiiTe onpeneneHre HHTEPHEPECHIINH. MIPUMEHSIET CUCTEMHBIN
3. Uto Ha3bIBaETCS PA3HOCTHIO XOJa BOTH? TIOAXO, JUISl PETICHUS
4. Naiite onpenencane qudpaxnnu. MOCTaBJICHHBIX 3a/1a4
5. BeIBenuTe (hOPMYITY, OTIPEACIIIONIYIO YCIOBHE BOZHUKHOBEHHS TU()PAKIIUOHHBIX
MaKCHMYMOB.
6. Kak cBeTOBBIC BOJNHBI pa3IMYHON UIMHBI BOCIpHHUMAarOTCs HammM opradom | MJI-2 OIIK-1 [Ipumenser
3peHus? 0a3oBblc 3HAHUS
7. OOBsICHUTE yCJIOBHS BOSHUKHOBEHHUSI HHTEP(EPEHIIHH. €CTECTBEHHOHAYUYHOIO U
8. OObscHHUTE YCIOBUS BO3HUKHOBEHHS HMHTEPPEPEHIHMOHHBIX MAaKCHMYMOB, | MaTeMaTHYeCKOTO UK
MHUHHUMYMOB. NP pELICHUH 331a4 B
9. B uem nposeisiercss mudpakuusn? Korma HaGmromaeTcst Audpakiiisi CBETOBBIX | 00JACTH 3KOJOTHH U
BOJIH? MIPUPOAOTIONB30BaHUU
10. O0psicHHTE siBICHHE AU(PAKIMH CBETA OT ABYX INEJeh
20 Tema 20 «3y4eHue monsipuMeTpa, I3MEPEHHE KOHIIEHTPAIIH PACTBOPOB HUa-1 ¥K-1
ONTHYECKH aKTHBHBIX BEIIECTB)» Ocy1ecTBIsieT MOUCK,
1. CBeTOBbIE BOJIHBI — 3TO BOJIHBI ITOTIEPEUHBIE WIIH POIOIbHBIE? KPUTHUYECKUH aHAIHN3 U
2. PacckakuTe 0 «CTPYKTYpE» 3JIEKTPOMarHUTHOM BOJHBI. CHHTE3 MH(OPMAINH,
3. Kaxoii cBeT Ha3bIBa€TCS €CTECTBEHHBIM HJIM HETIOJSIPU30BaHHBIM? MIPUMEHSET CUCTEMHBIN
4. TaiiTe onpeneneHre MOJSIPU30BaHHOTO CBETA. TIOAXO JUISl pEIICHUS
MOCTaBJICHHBIX 33]1a4
5. Kak ompenenuTs HampaBleHHE —pacrnpocTpaHeHHs dnekTpoMmarHuTHBIX | WJI-2 OIIK-1 [Ipumensier
KoseOaHmii? 0a3oBble 3HAHUS
6. Kak MOXHO NOJIy4YHTh MOJSIPU30BAHHBIN CBET? €CTECTBEHHOHAYYHOTO U
7. Uro takoe mossipu3atop M aHajmzarop? Hamumute ¥ 00bsicHuTe (OPMYITY | MaTeMaTHUYSCKOTO LUK
3akoHa Maittoca. IIpY PELICHUH 3a]a4 B
8. Jlaiite onpeneneHne ONTHYECKH aKTHBHOTO BEIIECTBA, PUBEIUTE TIPHUMEPHI 001aCTH SKOJIOTHH H
ONTHYECKH aKTHBHBIX BEIIECTB. IPUPOJON0JIB30BAHUH
21 Tema 21 «I'pagynpoBKa CIIEKTPOCKOIA U UCCIIEJOBAaHHE CIIEKTPOB) na-1 yK-1

1. OOBsICHUTE MEXaHU3M H3ITyYCHUS CBETa aTOMaMU BEIICCTBA.

2. Hamummte ¥ 0OBACHUTE (OPMYITY, ONPEICISIONIYI0 YacTOTy H3IyYCHHS IPU
MePEXoie aTOMa C OTHOTO SHEPTeTUIESCKOTO YPOBHS Ha JIPYTOH.

3. laiiTe onpeneeHue TUCIICPCHH CBETA.

4. JlaiiTe onpenieNieHne CIeKTpa.

Ocy1ecTBISET MOUCK,
KPUTHYCCKUH aHAIIN3 U
CUHTE3 HHPOpPMALIUH,
MPUMEHSET CHCTEMHBIH
MTOJXO JJISl PEIICHUS
MTOCTABJICHHBIX 33134

5. Uemy paBHa 3Heprust n3nydaemMoro horona?

6. OOBsicHUTE MEXaHU3M BO30YKACHUs aToMa, chopMynupyiite 3akoH Kupxroda.
7. B 4eM nposBIsieTCS AUCTIEPCHsl TPH MIPOXOXKICHUN CBETA Yepe3 TPEXTPaHHYIO
npusmy?

8. Kakue BUIbI CIIEKTPOB pa3IH4aroT?

NJ-2 OIIK-1 ITpumensier
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTHIECKOTO KA
IIpH PEIICHNUH 337124 B
00J1aCTH DKOJIOTHH U
MPHUPOAOTIONB30BAHHU
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Kputepun ouenkn (Tabn.) TOBOIATCS OO CBEIEHHUS OOy4yarolIMXCs B Hayale 3aHATHM.
OneHka 00bsIBIIsIETCS] 00yHarOIEMYCsl HEIOCPEACTBEHHO MOCJIE YCTHOTO OTBETA.

I kana

KpuTtepuu onenuBanus

Ouenka 5
(oTH4HO)

- 00yJaronuiics MOJHOCTHIO YCBOUI YUCOHBII MaTepua;

- MOKA3bIBACT 3HAHUE OCHOBHBIX MOHIATUH TEMBbI, TPAMOTHO MOJIB3YETCS] TEPMUHOJIOTHUCH;

- TPOSIBIIICT YMCHHE aHAJIM3UPOBaTh M 0000marh WHGOPMAIIUIO, HABBIKM CBSI3HOTO
onrcaHus (HU3NIECKUX SBICHUH U TIPOILIECCOB;

- IEMOHCTPHpPYeT yMEHHE Uu3Jararb Marepuajl B
MTOCIIEIOBATENIFHOCTH;

- TOKa3blBaeT YMEHHE WINIIOCTPUPOBATh TEOPETUYECKHUE IIOJIOKCHUS KOHKPETHBIMH
MIpUMEpaMu;

- IEMOHCTPUPYET CHOPMHUPOBAHHOCTh M YCTOMIHUBOCTD 3HAHWM, YMEHUH U HABBIKOB,

- MOryT OBITh JONYyIICHB OAHAa—/IBE HETOYHOCTH NPHU OCBEUICHHH BTOPOCTEIICHHBIX
BOIIPOCOB

OTPENIETICHHON  JIOTHYECKOM

Onenka 4
(xoporiro)

OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBaHMSM Ha OLICHKY «5», HO IIPU 3TOM UMEET MECTO
OJIH U3 HEJJOCTATKOB:

- B YCBOGHHH MaTepuana JOMyIIECHBI HEeOONbIINe NPOoOesbl, He UCKa3UBIIUE COIEpIKaHUE
OTBETAa;

- B U3JIO)KEHHH MaTepuaja JONyIIeHbl He3HAUUTeJIbHbIE HETOYHOCTHU

Ouenka 3
(YIOBIETBOPUTEIHHO)

- HETIOJIHO MJIM HETIOCIIEA0BATEeIbHO PACKPBITO COAEPKaHUE MaTepuaa, HO OKa3aHo ollee
MIOHMMaHKHE BONPOCA W IMPOAEMOHCTPUPOBAHBI YMEHUs, AOCTAaTOYHBIE IS JAbHEUIIETO
YCBOEHUS MaTepHana;

- IMEIHICh 3aTPYJHEHNS WM AOMYIICHBI OIINOKN B ONPEIEICHUN TOHATHH, UCTIOIb30BaHUT
TEPMHUHOJIOTHH, OIHMCAaHNHM (U3MUECKUX SBICHUH M TPOLECCOB, HCIPABICHHBIE MOCIE
HaABOZSIIUX BOIIPOCOB;

- BBIABICHA HENOCTAaTO4YHas C(OPMHPOBAHHOCTh 3HAHWH,
0OYUarOIIHMIACS HE MOXKET IPUMEHHUTh TEOPUIO B HOBOW CHTYalluU

yMeHI/Iﬁ N HaBBIKOB,

Orenka 2
(HEeymOBIIETBOPUTEIBHO)

- HE PaCKpbITO OCHOBHOE COZIEp)KaHNe MaTepHaa;

- oOHapyXeHO HE3HAHWC WM HCMOHMMAaHWE OOJbINCH WM HauboNee BAXKHOW YaCTH
Marepua’a;

- HOITYIICHBI OI_HI/I6KI/I B ONpPEACICHUN HOH?[TI/If/'I, Ipyu UCIIOJB30BaHUN TCPMHUHOJIOTUU, B
OINMCAHUHU SIBJIEHUH U IIPOLECCOB, KOTOPHIEC HE UCIIPABJICHBI IMMOCJIEC HECKOJIbKUX HABOAAIINX
BOIIPOCOB;

- He C(OPMHUPOBAHBI KOMIETEHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHUS, YMEHHS U
HABBIKU

4.1.2. OueHuBaHue 0TYETA MO J1adOpaTOpHOii padoTe

Otyer 1o naboparopHoil pabOTe WCHONB3yeTCs JMJIS OICHKA KauyecTBa OCBOCHUS
00yJaronmMcsi OCHOBHOM npodeccruoHanbHONH 00pa30oBaTeIbHON MPOrPaMMBI 1O OTAECIBHBIM TeMaM

JUCHUITIINHBI.

Conepxanne u Qopma ortdyera 1o jgabopaTtopHoi paboTe NPUBOAUTCS B

METOAMYECKHUX YKa3aHUAX K jabopatopHbiM padbotam (1.3 ®OC). Conepkanue oTyeTa U KPUTESPUH
OIIEHKH OT4YeTa (Ta0JI.) JOBOASITCS JI0 CBEJEHUS OOYJAIOIINXCs B HaYaJIe 3aHSATUH.

Ounas ¢popma o0yueHust

Ne

OL[GHO‘IHLIG CpCaACTBa KO,H 1 HAMMCHOBAHHUC

HWHAUKATOPAa KOMIICTCHIIUN

TurmoBsle KOHTPOJIBHBIC 3aJaHUS U (WJIM) HHBIC MaTepHabl, HEOOXOAUMBIC JIIIS
OIICHKA 3HAHWA, YMCHH, HABHIKOB W (WIH) OIBITA JEATCIHFHOCTH,
XapaKTepU3YIOMHUX C(HOPMHPOBAHHOCTh KOMIICTEHIIMI B IPOIECCE OCBOCHHS
JIACIUIIINHBI

Tema 1 «Dusnueckue BeJIMYUHBI U UX n3MepeHne. OCHOBHbIE
U3MEPUTENEHBIC TIPUOOPHD)
1. Tlome3ysich TNpaBWJIaMH YCTAHOBKH TPOW3BOJHOTO HW3MEPEHHS TIPOBEINTE
niepeBox B cuctemy CU cremyromux emunun n3meperwst: a) I1a; 6) Br; B) Ik
2. OkpymuTe 110 paspsiaa aecsaThix: a) 9,6645172; 6) 0,2135189; B) 79,55
3. OkpymmTe 10 OHOM 3Havaiel mudpsr: a) 2,70251; 6) 0,03215; ) 5,024

NA-1 YK-1 Ocymectnsger
MOUCK, KPUTUUECKUI aHATIN3
U cuHTe3 HH(popMarmy,
[IPUMEHSIET CUCTEMHBIN
TOJXOA JJISl PeIIeHUs
MTOCTABJICHHBIX 3a/1a4

4. BBITIONTHITE JICWCTBHE HAJT PUOIIMKEHHBIME YHCITAMH:

a) 3,7%10%+1,2*10°

0) 1,1*¥10%%2,4*10%

5. Ilpencrasuts yncna B Buze X*10™ a) 0,00027; 6) 36000; B) 79851362
6. Kax onpenenuTs 1ieHy JeNCHHUs LIKaIbI?

NJ-2 OIIK-1 ITpumensier
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTEeMaTU4eCKOTO IUKIIA TIPU
peleHnH 3a1a4 B 00nacTu
9KOJIOTMH U
MPHUPOAOTIONIH30BAHHU
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Tema 2 «MeToanKa BBITIOTHEHHSI HETTOCPEICTBEHHBIX H3MEPESHUT»

1. B Kakou IIOCIACA0BATCIIBHOCTHU BBITIOJIHACTCA OJHOKPATHOC
HEMOCPECACTBCHHOC I/I3M€peHH€?
2. B Kakou oCJICA0OBATCIIBPHOCTH BBITTIOJIHACTCSA MHOT'OKpPAaTHOC

HEMOCPECACTBCHHOC H3MepeHHe?

N-1 YK-1 Ocymectsiser
MOWCK, KPUTUICCKHUI aHATTH3
U CHHTe3 UH(pOpMAaIHH,
MPUMEHSCT CHCTEMHBIT
TOJIXO JJTsl PEIICHUS
MOCTABJICHHBIX 3a]1a4

3. M3meprre Temmeparypy B IICHTPE KOMHATHI, BO3JIC BXOJHOW IIBEPHU H Y
OKHA, 3aHILIUTE €€ HCTUHHOE 3HAYCHHUE.

4. V3meprTe OIMPHHY CTOJIA B TPeX Pa3HBIX MECTaxX, 3aIHIINTE HCTHHHOE
3HAUYCHHE BEJIMIMHBL.

WJ-2 OIIK-1 IIpumenser
06a30BbIE 3HAHUS
€CTeCTBEHHOHAYYHOTO U
MaTeMaTU4eCKOro [UKIA MpU
pemeHnH 3a1a4 B 00IacTu
SKOJIOTMH 1
[IPHPOAOIIOIb30BaHHN

Tema 3 «MeToprKa BEIIOHEHHS KOCBEHHBIX m3MepeHuil. [ papuaeckuit
COCcO0 Mpe/ICTaBICHUS PE3Y/IBTaTOB H3MEPEHHS»

1. KocBeHHO u3MepbTe BEC CBOEro Tena. 3alMIINTE pEHICHHE 3ajJadd B
COOTBETCTBHH C aJITOPUTMOM.
2. Tloctpoiite TpaduK 3aBUCUMOCTH OCBEIEHHOCTH OT PACCTOSHHS JI0
nctounuka ceera E = f(R), ucons3ys roToBble 3HAYCHUS W3 TAOIHUIIBI
R, M 1,20 1,00 0,80 0,60 0,40
E, nx 100 110 125 170 250

NA-1 YK-1 Ocymectsuser
MOUCK, KPUTHYECKUH aHAIN3
U cuHTe3 UH(OPMAIHH,
MPUMEHSET CUCTEMHBIN
noaxon 4jid peuiCHus
IIOCTABJICHHBIX 3a1a4

3. Ompenenute Mmiomaas pabodyero CrTona. 3amuIllUTe PEIICHHE 3alavyd B
COOTBETCTBHH C aJITOPUTMOM.

4. Wcnosp3ys TOTOBBIM rpaduK, MOCTPOEHHBIA B 3aJaHHU 2, OIPEACIHTE
3HAYCHHS OCBEUICHHOCTH, €CIIM 3HaYeHue pacctosHus: a) 0,9 M; 6) 0,5 M; B)
1,1 m.

N-2 OIIK-1 ITpumenser
0a3oBblc 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTH4eCcKOro IUKIa Mpu
penieHnn 3a1a4d B 00actu
9KOJIOTHHU U
IPUPOAOTIOIB30BaHUU

Tema 4 «IIpoBepka 3akOHA COXPAHEHHS UMITYIIECA
1. Hamummre u oOwsicHuTe QopMmydy s ompeaeneHus kodduumenra
TPEHHUS CKOJIBKEHUS.
2. Kak ompenenstoT CKOpPOCTh M HMMITYJIBC IEPBOrO Tejla B MOMEHT ero
CTOJIKHOBEHHUs C TesioM Ne2?
3. Kak onpenensitoT CKOpOCTH M UMITYJIBCHI T€J NOCJIe UX B3aUMOACHCTBUSI?

N-1 YK-1 Ocymectsiusier
IIOUCK, KPUTUYECKUI aHAJIN3
U cUHTe3 HH(popMaruy,
IPUMEHSIET CUCTEMHBIN
HOJXOJ AJISL PELUCHUS
[IOCTABJICHHBIX 3aJ1a4

4. Kak omnpezensioT HanpaBlIeHHe U MOJYJb CYMMapHOTO UMITYJIbCa CHCTEMBI
TOCJIe B3aUMOJCHCTBHS Tell, €€ COCTABIISIONINXK?

5. B yeMm 3akmouaeTcs oOpabOTKa pe3ylnbTaToB B JTaHHOW IabopaTopHOM
pabote?

N-2 OIIK-1 ITpumensier
0a3oBble 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTH4eCcKoro IUKJIa Mpu
peleHnn 3a1a4d B o0actu
9KOJIOTHHU U
IPUPOJONIOJIB30BAHUH

Tema 5 «/3y4yeHne 0CHOBHOTO 3aKOHA JUHAMHKHU BPAICHUS
1. PacckaxuTe yCTPOHCTBO SKCIEPHUMEHTAIBHONW YCTAaHOBKH M COJEpKaHHE
9KCTIEPHMEHTA 110 U3YUYEHHIO OCHOBHOTO 3aKOHA BPAIATeIbHOTO JBIDKEHHS

UA-1 YK-1 Ocywectasier
IIOUCK, KPUTUYECKUI aHAJIN3
U cUHTe3 HH(popMaruy,
[IPUMEHSIET CUCTEMHBIN
TOJXOA JJISl PEIIeHUs
[IOCTaBJICHHBIX 3aJ1a4

2. Kak BBIYMCIIHTH YIJIOBOE YCKOPEHHE BpalleHus uinHapa? Hamwimure u
00BSICHUTE HY)KHYIO (OPMYITY.

3. Kak BbIYHMCIHT, MOMEHT Bpamaromeil cwiel? Hamummmure u 0ObsiCHUTE
HYXHYIO GOpMyITy

NJ-2 OIIK-1 ITpumensier
0a30BbIE 3HAHUS
€CTEeCTBEHHOHAYYHOTO U
MaTeMaTU4eCKOrO [UKIIA [IPU
pellieHun 3a/1ad B 00acTu
9KOJIOTHH H
[PUPOIOIONIE30BAHUH

Tema 6 «MccnenoBaHue KoseOaTeJLHOTO JBHKEHUS, U3MEPEHUE YCKOPEHUS
CBOOOTHOTO MaJIeHHUs! IPH TTOMOIIU MasTHUKa»

1. O6wscHATE 1ENecO00pPa3HOCTh KOHCTPYKIIMH MAasTHUKA, IPUMEHSEMOTO B
JaHHOU padore.

2. Kakue BeIMYHMHBI HU3MEPSIOTCS HEMOCPEICTBEHHO M KaKhe KOCBEHHBIM
IyTeM TIPU BBITIOJHEHUH 3amanus 2?7 3ananus 3? HyXHO i u3MepATh IITHHBI
MasTHUKOB Iy 1 1 ? Tlogemy?

NA-1 YK-1 Ocymectnsger
IIOMCK, KPUTUYECKUN aHAIHU3
U cuHTe3 HH(popMarmy,
[IPUMEHSIET CUCTEMHBIN
MOIXOA IJIsl PELICHUS
MOCTaBJICHHBIX 33184

3. Caenaiite BBIBOA (DOPMYJIBI, MCIONB3YeMOH B pabOTe I H3MEPEHHS
yCKOpEeHHsI CBOOOTHOTO MaICHUs, Pa3bsICHUTE €€.

N-2 OIIK-1 [Tpumensier
0a30BbIE 3HAHUS
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4, Kak B pganHOW paboTe HAXOAAT aOCONIOTHBIE H OTHOCHTEIHHBIC
MOTPEIIHOCTH U3MEPEHUS IEPHOIOB KoJIcOaHHT MasiTHUKOB?
5. Kak B pjaHHO# paboTe HAXOISIT OTHOCHUTCIFHYIO W aOCONIOTHYIO
MOTPEIIHOCTH U3MEPEHUS YCKOPEHUs CBOOOTHOTO MajcHuUs?

€CTCCTBECHHOHAYYHOI'O
MATEMAaTUICCKOI'0 UKJIa TpU
peuIcHUH 3a4a4 B obnactu
OKOJIOT'MH 1
IIpUPOAONOJIL30BAHNHU

7 Tema 7 «MccnenoBanue TeueHUs BI3KOH KUIKOCTH» N-1 YK-1 Ocymectsaser
1. Pacckaxure ycTpoiicTBo BucKo3umerpa OcTBambpla W COIEp)KaHWE | IMOMCK, KDUTHYECKUH aHaIH3
SKCHEPUMEHTa TI0 M3MEpEHHI0 KOI(QQUIMEHTa BA3KOCTH OSTUM TPHOOPOM. | U CHHTE3 UH(OPMAIHH,
Bemenure 1 00bsicHUTE (hopMyITy Ut paboThI ¢ BECKO3uMeTpoM OcTBambaa MIPUMEHSET CHCTEMHBIH
MOAXO, ISl PETICHUS
MOCTaBJICHHBIX 33134

2. Kax B manHO# paboTe HAXOAAT OTHOCHTENBHYIO U abcomoTHyto morpermHoctd | MI-2 OIIK-1 [Tpumenser

n3MepeHust KO3 PHUIMEHTA BA3KOCTH KUAKOCTH? 0a30BbIC 3HAHU
€CTECTBEHHOHAYYHOTO U
MaTeMaTH4eCcKoro IUKIIa Mpu
pelIeHun 3a1a4d B 00actu
9KOJIOTHHU H
PUPOJONOJIB30BAHUH

8 Tema 8 «MccnenoBanue CBOMCTB MOBEPXHOCTHOTO CIIOSI JKUKOCTH, N-1 YK-1 Ocymectsusier
n3MepeHue Kod(pQUIMEeHTa MOBEPXHOCTHOTO HATSKEHUS JKUIKOCTH» MOUCK, KPUTHYECKUI aHAIN3

1. Hanmmmrte wu oObsicHuTe (opMyabl: a) M30BITOYHOrO JABJICHUS | M CHHTE3 HHpOpMAaLUH,

HCKPHUBICHHONW IOBEPXHOCTH JKHIKOCTH, 0) THIPOCTAaTHYECKOTO IABICHHS | MIPUMEHSCT CHCTEMHBIN

KHUIKOCTH, B) PA3HOCTH YPOBHEH JKUAKOCTEH B KamWwuLIpe W B | MOAXOJ JUISA PEIICHUS

COOOIMIAIOIUMCS ¢ HUM IIHPOKOM COCYJIE. MOCTaBJICHHBIX 3a/1a4

2. Hamummute W oObsAcHUTE (GOpMyITy, IO KOTOpPOW B JaHHOW pabore

n3Mepsiercsi K03 GUIHCHT MOBEPXHOCTHOTO HATSHKEHMS.

3. PacckaxxuTe yCTpOWMCTBO SKCIEPUMEHTANBbHOW ycTaHOBKH M coxaepxkanme | M-2 OIIK-1 [Mpumenser

9KCTICPUMEHTA 10 U3MEPEHHIO KO3 PHUIMEeHTa TOBEPXHOCTHOTO HATSKEHUSL. 0a3oBblc 3HAHUS

4. Pacckaxxute, KaK ¥ ¢ KAKOW TOYHOCTBHIO M3MEPSIOT JMaMETp Kamuuisipa? €CTECTBEHHOHAYYHOTO

5. Kak B naHHO# paboTe HaXOAAT OTHOCUTEJBHYIO U a0COIOTHYIO MaTeMaTH4eCcKoro IUKIIa PH

MOTPEITHOCTH N3MEPEHHs K03 duIleHTa NOBEPXHOCTHOTO HATSKECHUA? peleHun 3a1a4d B 00s1actu
9KOJIOTHHU U
IPUPOJONOJIB30BAHUH
9 Tema 9 «M3yuenue 3axona ['yka» NJ-1 YK-1 Ocymectsisier
1. Pacckaxure YCTpOHCTBO SKCHEPHMEHTAJIBHOM YCTAaHOBKM M COIEpXKaHWE | TTOMCK, KpUTHYECKUH aHAJIH3
SKCIIEpUMEHTA 10 U3YUESHHIO 3aK0oHa ['yka M H3MEpeHHIO MOIYIIs yIPYTOCTH U cuHTEe3 MH(OPMAIIHH,
MIPUMEHSET CHCTEMHBIN
TIOAXO JUISl pETICHNUS
TIOCTaBJICHHBIX 33/1a4

2. Kaxoii BUIT TOJDKHBI IMETH TpahMKA 3aBUCUMOCTH A OT F? W-2 OIIK-1 [Mpumenser
0a3oBble 3HAHUS
€CTECTBEHHOHAYYHOTO U
MareMaTH4eCcKoro KA Mpu
peleHnn 3a1a4 B 001acTH
9KOJIOTHHU U
PUPOJONONIB30BAHIH
10 Tema 10 «M3mMepeHne MOIYISI YIIPYTOCTI NJ-1 YK-1 Ocymectrisier
1. Hammmure u paspacHUTE (GOpMyTy, N0 KOTOpPOH B [aHHON paboTe | MOWCK, KPUTHYECKHUN aHATIH3
U3MEPSIIOT MOy YIPYTOCTH U cuHTe3 MH()OPMALHH,
MIPUMEHSET CHCTEMHBIN
TIOIXO JUISl pEIICHUS
TIOCTaBJICHHBIX 33/1a4

2. Kak B pmaHHO# pabore HaxomsiT OTHOCHUTENbHYIO W abcomrotHylo | M/I-2 OIIK-1 IMpumenser

MIOTPEITHOCTH U3MEPEHHST MOJTYIISl YIPYroCcTh? 0a3oBble 3HAHUS
€CTeCTBEHHOHAYYHOTO
MareMaTH4eCcKoro KA Mpu
penieHnu 3aad B o0macTu
9KOJIOTHHU U
PUPOJONOJIE30BAHIH

11 Tewma 11 «Onekrpuueckue nenu. Mamepenne GU3HIeCKuX BETUIUH NA-1 YK-1 Ocymectsuser

3IEKTPOU3MEPHUTEIBHBIMHU IPHOOPAMI»
1. laiire xapakTepucTUKy prOOpaM, HaXOASIIMUMCS Ha CTOJIE.
2. Kak ompenenstor aOCOJIOTHYIO IIOTPEHIHOCTH Npubopa, oTcyera |

MOUCK, KPUTHYECKUH aHAIN3
U cuHTe3 UH(OPMALHH,
IMPUMEHSIET CUCTEMHBII
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U3MEpEHUS IS DJICKTPOU3MEPHUTENLHOTO Tprbopa?

oaxoa Jid peuICHuA
IIOCTABJICHHBIX 3a1a4

3. Kak BBITIOJIHACTCA OJHOKPATHOC HEIMOCPEACTBCHHOC U3MEpCeHUC
SJICKTPOU3SMEPUTCIILHBIM HpI/IGOpOM ¢ 0003HAYEHHBIM KJIACCOM TOYHOCTHU?
4, Kak BBITIOJIHACTCA OJHOKPATHOC HCIMOCPEACTBCHHOC HN3MCPCHHUC

SJICKTPOU3SMEPUTCIILHBIM HpI/IGOpOM, HC MMCHOIIIUM KJiacCa TOYHOCTHU?

NJ-2 OIIK-1 IIpumenser
06a30BbIe 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTU4eCKOrO IUKIIa IPU
pellieHun 3a1a4d B 001acTu
9KOJIOTHHU U
[IPUPOAOIIOIb30BaHHN

12 Tema 12« ccnemoBanre MarHUTHOTO TOJIS ITOCTOSTHHOTO MarHUTa NA-1 YK-1 Ocymectsuser
1. Pacckaxxute yCTPOHCTBO SKCIIEPHUMEHTAILHOW YCTAaHOBKH W CONIEpYKaHWE | MOWCK, KPUTHIECKHUN aHAJIHI3
SKCIIEPUMEHTa MO0 M3Yy4YCHHIO 3aKOHa AMIEpa W HU3MEPEHHI0O HHAYKIUH | U CHHTE3 HH(OPMAIHH,
MarHuTHOTO HOJIS. MPUMEHSET CHCTEMHBIN
2. HauepTuTe 1 pa3psACHATE CXEMY HIEKTPHIECCKON [EIH YCTAaHOBKH. MOAXO, IS PETICHUS
3. Pacckaxknute ycTpOHCTBO aHAIMTHYECKHX BECOB M MPaBHJIO OOpAaIleHMs C | MOCTABJICHHBIX 3a/a4d
HUMH
4. Kak onpeensioT abCONMIOTHYIO MOTPEIIHOCTh MOKa3aHui amrepMerpa’? WJ-2 OIIK-1 [Mpumensier
5. Kak omnpeenstoT OTHOCUTEIbHYIO H a0COMIOTHYIO TIOIPEIIHOCTH 0a30BbIC 3HAHUS
HU3MEPEeHUs] MHAYKIIUU MarHUTHOTO 110JIs? €CTeCTBEHHOHAYYHOTO U

MaTeMaTH4eCcKoro IUKIIa PH
pelleHuH 3a7a4 B 001acTH
9KOJIOTHHU H
IPUPOJONOJIB30BAHUN
13 Tema 13 «ccnenoBaHue IEKTPONPOBOIHOCTH MOIynpoBonHUKoB. U3yuenne | M/I-1 YK-1 OcymectBiser
TIOJTYTIPOBOAHUKOBOTO JHOA» MIONCK, KPUTHYECKUH aHAIN3
1. Pacckaxute yCTpOWCTBO IOJYHNPOBOJHHKOBOIO AMO/A, HAUYEPTHTE CXEMY | M CHHTE3 MH(pOpManu,
Iroja U 0OBSICHUTE MIPHHIIMII €T0 PaboTHI. MIPUMEHSET CHCTEMHBIN
2. HauepTtuTe cxemy 3I€KTpHUIECKON LEMH SKCIEPUMEHTAIBHONH YCTAHOBKH M | TOXXOA AJISI PELICHUS
0OBSICHUTE ee. MOCTaBJICHHBIX 337124
3. Pacckaxure copep)KaHUE OSKCIIEPUMEHTa [0 M3Y4YEHHUIO BOJIBTaMIIEPHOM
XapakTepucTuku auona. Kaxoil Bujg wuMeeT Trpaduxk  BOJBTaMIIEPHOU
XapaKTEePUCTUKHU TIOJIYTIPOBOTHIKOBOTO tnoaa?
4. Yro HaswiBacTCcs KodbduimentoM BeimpsimicHus auoma? Hamummre | /-2 OIIK-1 [Ipumensier
bopmyny ko3 GuUIMeHTa BRIIPIMICHUS THOA. 0a30BbIC 3HAHUS
5. Kak ompenensioT aOCOMIOTHBIE MOTPENIHOCTH ITOKa3aHWH HMCIOJIB3YyEeMBIX | €CTECTBEHHOHAYYHOTO M
NIEKTPOU3MEPHUTENBHBIX TIPHOOPOB? MaTeMaTH4eCcKoro IUKJIa Mpu
6. Kak onpeznenstor abCOMOTHYIO M OTHOCHTENBHYIO IIOTPEIIHOCTH peleHnn 3a1a4d B o0actu
BBITTOJTHEHHOTO M3MEpeHHs Kod(QUIeHTa BBIIPSIMIICHUS 9KOJIOTHHU U
TIOJTYTIPOBOAHUKOBOTO 1Hoa? IPUPOJONOJIB30BAHUH
14 Tema 14 «MccnenoBanue mepeMeHHOTO U BRITIPSIMIICHHOTO ToKa rpu momomy | MJI-1 VK-1 OcymecTBnsier
ocumntorpaga» TIONCK, KPUTHYECKHH aHAIN3
1. HayepTuTe M pa3zbsCHUTE CXEMY 3JIEKTPHUYECKON Ilenu i HaOMIOAEeHUs | M CHHTe3 HH(OopMamuy,
OCIIMJUIOTPAMMBI IEPEMEHHOTO TOKA. MIPUMEHSET CUCTEMHBII
2. Haueptute M pa3bsiCHUTE CXEMY DJIEKTPUUYECKOW LENu sl HAOMIOAEHHS | MOIXOM JJISl PELICHHs
BBINPSIMIIAIONIETO AISHCTBHS JH0/Ia MTOCTABJICHHBIX 3a/1a4
3. HauepTtuTe W pa3wbsICHHUTE CXeMy JJICKTpUUecKou rernw it Haomonenus | MJI-2 OIIK-1 IMpumensier
JBYXIIONYTIEPUOTHOTO BBIIPSMIICHHUS IEPEMEHHOTO TOKA. 6a30BbIe 3HAHU
4. HauepTuTe U pa3bsICHUTE CXeMY JICKTPUUECKOHN IeTTH 7151 HAOII0AeHHS €CTEeCTBEHHOHAYYHOTO U
(bUIBTPYIOLIETo ISHCTBHS KOHIEHCAaTopa MaTeMaTU4eCcKoro UKIIa NpU
pelIeHnn 3a1a4d B obactu
9KOJIOTUU U
IPUPOAONONIBE30BaHHU
15 Tema 15 «M3mepenne nokasaresst NpeJIOMIIEHHS ¥ KOHIeHTparmu pactBopoB | M/I-1 YK-1 OcymecTsiser

pedpakToMeTpoM»
1. Pacckaxure ycTpOMCTBO M MPUHITUI pabOTH pedpakToMeTpa.
2. PacckaxkuTe comep)kaHue SKCICPUMEHTA M0 M3MEPCHUIO KOHIICHTPAIHMH H
ITOKa3aTelis MPEeIOMIICHHS PAacTBOPOB caxapa.
3. Pacckaxkute comepikaHue SKCICPUMEHTA M0 M3MEPCHUIO KOHIICHTPAIHMH W
TOKA3aTelIsl IPEIOMIICHHS PACTBOPOB COJH

MOUCK, KPUTUUECKUI aHATIH3
U cuHTe3 HH(popManmy,
IIPUMEHSIET CUCTEMHBIN
HOJXOJ AJIS1 PELUEHUS
[IOCTaBJICHHBIX 3314

1. Tlosicaute, Kak TOCTPOUTH KaauOpoBOUHBIN Tpaduk? Kak, Mmomb3ysach
rpaduKoM, OTIPEACeITUTh KOHIIEHTPAIIUIO pacTBopa?

2. Kak B nanHo# paboTe HaXoAaT aOCOTIOTHYIO U OTHOCHUTEIIEHYIO
MOTPEIIHOCTH U3MEPEHUs KOHIICHTPAIMH pacTBopa?

N-2 OIIK-1 [Tpumensier
0a30BbIC 3HAHUS
€CTCCTBEHHOHAYYHOTO U
MaTEMaTHYECKOTO IMKIIA IIPU
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penieHnn 3a1ad B o0acTu
DKOJIOTHH U
MPHUPOAOTIONB30BAHHU

16 Tema 16 «/3MepeHne pa3MepoB MajbIx 00bEKTOB pH oMoy Mukpockonay | M/I-1 YK-1 OcymecTsiser
1. Ha3zoBuTe OCHOBHBIE Y3JIBI U MEXaHM3MbI MHUKPOCKONA M OOBSICHUTE WX | IOMCK, KDUTHYECKUH aHAIH3
Ha3HAYCHHUE. U cuHTe3 UH(OPMAIHH,

2. Hammmmre u oObscHuTe (OpMynbl, JalolHe BO3MOXHOCTh HAaWTH | HPUMEHSET CUCTEMHBIH

yBEJIMYEHHUE OKYJIIpa, yBelIMUeHNEe 0ObEKTHBA M YBEIMYEHUE MUKPOCKOIIA MOJXOA JJISl peIICHUs
MTOCTaBJICHHBIX 3a/1a4d

3. Pacckaxure comepkaHme SKCHepuMeHTa, Hamummure U o0bscHuTe | M-2 OIIK-1 [Ipumenser

pacueTHble (HOPMYIBL: a) IO HM3MEPCHHUIO YBENHUYeHUS OOBCKTHBa, 0) 1O | 06a30BbIC 3HAHMS

HM3MEPEHUIO BETMYNHBI MUKPOOOBEKTA. €CTeCTBEHHOHAYYHOTO U

4. Kak B maHHOH pab0Te HAXOAAT NOTPEIIHOCTH YBEIHMUCHHUS MUKPOCKOTIA, MaTeMaTHIeCKOTO IUKIIA TIPH

pa3mepa MEKpooOBeKTa? pelmeHnH 3a1a4 B 00IacTu
9KOJIOTUH U
IPUPOAOIOJIB30BaHUU

17 Tema 17 «M3mepeHue npenesna pa3penieHust ONTHYECKOTO MPHO0pa NA-1 YK-1 Ocymectsnsger
1. Kakum o6pa3oM MOXHO YIyYIIHTh pa3pelIaloNlyl0 CHOCOOHOCTh | MOUCK, KPUTHUECKUI aHATIH3
MHKpOCKoma? U cuHTe3 UH(OPMAIHH,

2. Pacckaxkute cojiepikaHue SKCIIEpUMEHTa MIPUMEHSET CUCTEMHBIHN
MOJIXOA JJISl peIIeHUs
MTOCTaBJICHHBIX 3a/1a4d
3. Hammmure u 00bsicHUTEe pacdeTHble (opmynsl o u3MepeHuro npexaena | M-2 OIK-1 [Mpumenser
pa3pemnieHns 00bEeKTHBa MUKPOCKOIIA. 0a30BbIC 3HAHUA
4. Kak B maHHOH pab0oTe HAXOAAT NOTPEITHOCTH TIPEIeiIa Pa3peIIeHIs? €CTECTBEHHOHAYYHOTO U
MaTEeMaTHIeCKOTO IUKIIA TIPH
pelIeHnH 3a1a4 B 00IacTu
SKOJIOTUH H
MIPUPOAOTIOIB30BaHUU
18 Tema 18 «/ccenoBanue BOJTHOBBIX CBOHCTB CBETa, U3MEPEHHUE THHBI N-1 YK-1 Ocymectsusier
CBETOBOM BOJIHBI MPH MOMOITY TNU(GPAKIMOHHON PELIETKH IPU IPSIMOM MTOUCK, KPUTHYECKUI aHAJIN3
MaJICHUH CBETa U cuHTe3 HH(popMaruy,
1. OObscHUTE YCTPOWCTBO AM(PPAKIMOHHONW pemeTkr. UTo Ha3bpIBaeTCA | MPUMEHSIET CUCTEMHBIN
MOCTOSIHHOW IM(PAKIIMOHHON peleTku? TIOJIXOA JJISl PeIIeHUs
2. OObsICHUTE HCIOJB3YeMBIH B JaHHOH paboTe METON HM3MEPECHHUS JUIMHBI | IMOCTABICHHBIX 33139
CBETOBOW BOJIHBI, BEIBETUTE COOTBETCTBYIOIIYIO PACUCTHYIO POPMYITY
3. Pacckaxkute ycTpOHCTBO IKCIIEpUMEHTANBHON ycTaHOBKU U conepxanne | M-2 OIIK-1 [Mpumenser
SKCTIIEPHMEHTa [0 HW3MEPEHUIO [UIMHBI CBETOBOW BOJHBI MPH TIOMOIIM | 0a30BBIC 3HAHHS
T PaKITMOHHON PEIIETKH. €CTECTBEHHOHAYYHOTO U
4. Kak B 1aHHOH pab0oTe HAXOAAT OTHOCUTEIBHYIO U a0CONIOTHYIO MaTEeMaTHIeCKOTO IUKIIA TIPH
MTOTPENTHOCTH U3MEPEHHSI [UTMHBI CBETOBOH BOJHBI? pelIeHnH 3a1a4 B 00IacTu
9KOJIOTUH H
MIPUPOAOTIONB30BaHUU
19 Tema 19 «MccnenoBanue BOJTHOBBIX CBOHCTB CBETA, U3MEPEHHE JJTHHBI N-1 YK-1 OcymecTtaser
CBETOBOW BOJIHBI IIPH MTOMOIIH TU(GPAKINOHHONW PEIIETKH NPH HAKIIOHHOM MTOWCK, KPUTUIECKHUI aHATIN3
MaJICHUH CBETa U cuHTe3 HH(popMarmy,
1. OObsAcHUTE YCTPOWCTBO AW(PPAKIMOHHOW pemeTkr. UTo Ha3bpIBaeTCS | MPUMEHSIET CUCTEMHBIN
ITOCTOSTHHOW AU(GPAKIIOHHOM permeTKu? TOJXOA JJISl PEIIeHUs
2. OObsicHUTE WCIIOIB3YEMBIH B JaHHOH paboTe METoJ M3MEpEHHs JUIMHBI | MOCTaBJIEHHBIX 3a/ad
CBETOBO BOJIHBI, BRIBEJIUTE COOTBETCTBYIOIIYIO PACUETHYIO OpPMYITy
3. Pacckakure ycTpoHCTBO 3KCHEpHMEHTalIbHOW ycTaHOBKM M copepxanue | M/I-2 OIIK-1 ITpumensier
SKCIICPUMEHTa 110 W3MEPEHWIO JJIMHBl CBETOBOWH BOJHBI NIPH IOMOIIM | 0a30BbIE 3HAHUS
T(HPAKIUOHHOMN PEHIETKY. €CTECTBEHHOHAY4YHOIO U
4. Kak B 1aHHO# paboTe HaXOsAT OTHOCUTEINILHYIO M aOCOIIOTHYIO MaTeMaTU4eCcKoro UKIIa NpU
MIOTPEITHOCTH N3MEPEHHsSI JUINHBI CBETOBOM BOIHBI? pemeHnH 3a1aq B 001acTH
9KOJIOTUH H
MIPUPOAOTIONH30BaHHU
20 Tema 20 «M3yuenune nonspuMeTpa, U3MEpPEeHHe KOHIIEHTPALUK PACTBOPOB NA-1 YK-1 Ocymectsuser

ONTHYECKH aKTUBHbBIX BELECTBY
1. OObscHUTE SBICHHME BpAIICHUS TUIOCKOCTH KOJeOaHWU TOJSIPU30BaHHOTO
CBETa: HAMUIIUTE U OOBACHUTE (POPMYITY, ONIPEACIISIONIYIO 3aBUCUMOCTD YIJia
MMOBOPOTA IJIOCKOCTU KOJICOAHMIA MOJIIPU30BAHHOTO CBETAa OT KOHIICHTPAIUH
pacTBOpa ONTHYCCKU aKTHBHOTO BEIICCTBA.

MTOWCK, KPUTHIECKHUN aHAJIN3
Y CUHTE3 MHPOPMAIIHH,
MIPUMEHSET CUCTEMHBIN
MOJIXOJ JJIsl PEIICHUS
MOCTABJICHHBIX 3a]1a4
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2. Pacckaxurte yCTpOWCTBO, MPHHIKIT PabOTHI MOJSIPUMETPA U COJICPIKAHUE
SKCIIEPUMEHTa MO0 W3MEPEHUIO VYAEIBbHOTO BpalleHUs M KOHIEHTpAaILUH
pacTBOpa ONTUYECKU aKTUBHBIX BEIIECTB

3. Urto moka3piBaeT KO3 (UIMEHT, HA3BIBACMBINA YICITBHBIM BpaIlllCHHEM?
3aBHCUT JIU 3HAYCHHUC Y/CIBHOTO BpAIICHHUS OT JJIMHBI CBCTOBOM BOJIHBI?
Hamumure u o0bscHuUTE (opMylTy W CIUHUIYY HU3MEPCHHS YACIBHOTO
BpaIlCHHS.

4. Yto moka3pIBaeT KOHIICHTPAIUsS pacTBopa’?

5. ITo kako#i hopMye onpeAeIIIoT KOHIIEHTPAIMIO pacTBopa B pabore?

6. Kak B maHHO#W paboTe HAXOIAT TOTPENTHOCTH H3MEPEHHH YISIHHOTO
BpalleHHs U KOHIICHTPAIINH pacTBopa?

UJ-2 OIIK-1 IIpumenser
06a30BbIE 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTU4eCKOro IUKIIa PU
pelieHun 3a1ad B 00/1acTi
SKOJIOTMH 1
MPUPOJOIONIB30BAHIH

21

Tema 21 «I'pagynpoBKa CIIEKTPOCKOIIA M HCCIICTOBAHNE CIIEKTPOBY»
1. Kakue criekTpsl Ha3bIBAIOTCS CIIEKTPaMU UCITYCKaHUS?
2. [Jlaitite ompenmeneHue W OOBACHUTE MEXaHW3M IMOJNYYCHUS CIEKTpa
TIOTVIOIICHHSI.
3. Uro Takoe CreKTpaibHbIi aHaTu3?
4. Pacckaxure cofiep)KaHne KCIIEPUMEHTa TI0 I'PaJyHpOBKE CIIEKTPOCKONA U
M3YUYCHHUIO COCKTPOB MCIIYCKAHHWA U TTOTJIOMICHUA

NA-1 YK-1 Ocymectsuser
MOVICK, KPUTHYECKHUH aHAIH3
U cuHTe3 HH(popManmy,
MIPUMEHSET CUCTEMHBIN
MOAXOJ JUISl pEILICHUS
MOCTaBJICHHBIX 3a/1a4

5. Uro sBmgeTcs W3Iy4aTeNsMH JMHEHYaTOro, CIUIOIIHOTO M II0JIOCaToro
CHEKTPOB UCITYyCKaHU?

6. OObscHHTE MEXaHH3M IIOJyYeHMsl JIMHEHYaToro CIEKTpa HCIYCKaHUS
BOJIOPOJA.

7. PacckaxuTre yCTpOWCTBO M NPHUHIMI pabOThl CHEKTPOCKOINA; HA MaMATh
HAYEPTHUTE XOf Ty4eH B CIIEKTPOCKOIIE

WJ-2 OIIK-1 ITpumenser
06a30BbIE 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTU4eCKOTO [UKIIA [PU
pelieHun 3a1a4 B 00actu
SKOJIOTHH U
[IPHPOIOIOIb30BaHHI

Otuer OLCHUBACTCA II0 YCMOTPCHHUIO HNPCIIOAABaTCIIA OHCHKOﬁ COTIIMYIHO», «XOPOIIO0»,

«YIIOBJICTBOPUTEILHOY», «HEYIOBIETBOPUTEIILHOY MM OLICHKOW «3a4T€HO», «HE 3auTeHo». OleHKa
«3aYTEHO» CTaBUTCSA oOydaromuMmcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPHUTEPUSIM,
YCTAHOBJICHHBIM JUISI TIOJOXKHUTEIBHBIX OLIEHOK («OTIHYHOY», «XOPOIIOY», «YIOBIECTBOPUTEIHHOY).
Orenka o0bsiBIIIeTCs 00yJaroIeMycsi HEMOCPEACTBEHHO MOCTE CIauu OTYETa.

xana Kputepuu ouenuBanus
- U3JIO)KEHUE MaTepualia JIOTHYHO, TPaMOTHO;
- cBOOO/IHOE BIIaJICHHE TEPMUHOJIOTHEH;
Ouetika 5 - yMEHHE BBICKa3bIBaTh K 000OCHOBATh CBOU CY)KICHHS IIPU OTBETE HA KOHTPOJIbHBIC
BOIPOCHI;
(oTH4HO)
- yMEHHE OIHKCHIBATH 3aKOHbI, SIBJICHHS 1 IPOLIECCHI;
- yMEHHE NPOBOJUTH U OLICHUBATH PE3yJIbTaThl H3MEPEHHUIA;
- CIIOCOOHOCTH pelath NPaKTHUECKHE 33/1a4H
- U3JIOKEHUE MaTepyala JOTHYHO, IPaMOTHO;
Ouerka 4 - CBOOOIHOE BJIaJICHUE TEPMHUHOJIOTHEH; § )
(xoporo) - 0CO3HaHHOE NMPUMEHEHHE TEOPETUUECKUX 3HAHUM JJIsl ONIMCAHUS 3aKOHOB, SIBJIICHUHN U
NPOLIECCOB, PEIICHHS KOHKPETHBIX MPAKTHYECKHUX 3314, IIPOBEJICHUS U OLICHUBAHUS
pe3yabTaToB U3MEPEHHH, HO coiepKaHue U popMa OTBETa MMEIOT OT/IENIbHbIE HETOYHOCTH
- U3JI0KEHUE MaTepHala HEeloJIHO, HEeMoCIeA0BaTeNbHO,
- HETOYHOCTH B OTIPEEICHHH NOHITHI, B IPUMEHEHHH 3HAHUI JJIs1 OTIMCAHNUS 32aKOHOB,
Ouenka 3 SIBJICHUI ¥ TIPOLIECCOB, PELICHUsI KOHKPETHBIX MPAKTHYECKHUX 3a/1a4, IPOBEICHUS 1
(YIOBIIETBOPUTENBHO) | OLIEHWBAHHMS PE3yJIbTATOB U3MEPEHUIA,
- 3aTpyJHEHUsI B 000CHOBAHUY CBOUX CYXKACHHIA;
- oOHapy’>KMBaeTCsl HEJOCTATOYHO NITYOOKOe MOHUMaHKe M3Y4YEHHOTO MaTepuaa
- OTCYTCTBHE HEOOXOANMBIX TEOPETUUECKUX 3HAHUI; JOMYIIEHbI OIIMOKU B ONpeIeIeHUH
Ouerixa 2 TIOHSATHH U ONMCAaHUH 3aKOHOB, SIBIICHUH U TPOIIECCOB, HCKAXKEH UX CMBICIT, HE PEIlICHbI
MIPaKTHYECKHE 3a/1a4H, HEPABHIHHO OLIEHUBAIOTCS PE3yIIbTaThl H3MEPEHUI;
(HeYOBJIETBOPUTEIHHO) .
- He3HaHUE OCHOBHOTO MaTepralia yueOHO! MporpaMMBsl, JOMYCKAIOTCs TpyOble OIIHOKH B
U3JI0KEHUH

4.1.3. TectupoBanue
TectupoBanne ncCmoNb3yeTcs A OLEHKM KauecTBa OCBOCHHS OOYydYaroIMMCS OCHOBHOW
npodeccuoHanbHOW 00pa30BaTeIbHOM NPOTpaMMbl 10  OTACIABHBIM TE€MaM WM paslenaM
qucIIInEeL.  Tect  mpencraBiasier  co0OW  KOMIUIEKC — CTAHIAPTH3MPOBAaHHBIX  3aJaHUi,

31




MO3BOJIAIOIIMN  YIPOCTUTh  IPOLEAYPY H3MEpPEHUs 3HAHUU

U yMEHHH OOydYarOLIHXCS.

OOyuaromuMcsl BBIJAIOTCS TECTOBBIE 3a/laHus ¢ (OPMYIUPOBKOM BOIMpOCa MU MPEIIOKEHUEM

BBLIOpATh OJIUH HpaBI/IJIbeIf/'I OTBCT M3 HCCKOJIbKMX BAPUAHTOB OTBCTOB.

Ne OueHOUHbIE CPEeICTBA Kon 1 HauMeHOBaHUE UHIMKATOPA
TunoBele KOHTpPONBHBIE 3aiaHus W (WJIM) UWHBIE MaTepHabl, KOMIIETEHITHH
HEOOXOMMMEBIE IS ONEHKHN 3HAaHWH, YMEHHH, HABBIKOB U (WJIM) OTBITA
JEATEIIBHOCTH, XapaKTEePHU3yIOMHX Cc(HOPMUPOBAHHOCTh KOMIIETCHIIUH
B TIPOIIECCE OCBOCHHS AUCIUILUINHBI

1 | Ilpu ymeHbIeHny B 4 pa3a JIMHBI HAITH MAaTEMaTHIECKOTO MasTHAKA NA-1 YK-1 OcymecTBisieT IOUCK,
MEPHOJ] KOJICOaHuS ... KPUTHUYECKUH aHaJIHN3 U CHHTE3
1) He u3MeHUTCS WHPOPMAIINH, TPUMEHSIET CHCTEMHBII
2) yBenuuurcs B 4 pasa TIOAXO[ JUISl PEILICHUS] TOCTABICHHBIX
3) yBenuuurcs B 2 pasa 3a1a4y
4) ymenpIuTcs B 2 pasa
2 | KocMmuueckuii kopabib ¢ IBYMsi KOCMOHABTaMH JIETUT CO CKOPOCTBIO
v=0,8¢ (C - ckopocTh CBETa B BaKyyMe) B CHCTEME OTCUETa, CBI3aHHON
€ HEeKOTOpo# TianeToi. OMH U3 KOCMOHABTOB MEJJICHHO
MOBOPAYMBAET METPOBBIH CTEPIKEHb U3 TOJIOKEHHS 1,
MEPIEHANKYIIIPHOTO HAIPABICHUIO JBIDKCHUS KOPAOIIs, B IIOJIOXKEHHE
2, mapaienbHOE HANPaBICHHUIO ABWKEHHA. J[TMHa 3TOT0O cTep)KHS ¢
TOYKHM 3pEHHS HAOIMIOAATENsl, HAXOAMIETOCs Ha IUIAHETe, ...
1) m3mensiercst ot 1,0 M B monoskernu 1 10 0,6 M B IIOJIOKEHUH 2
2) uzmenstercs ot 1,0 M B mooskeruu 1 10 1,67 M B MOJIOKEHHH 2
3) paBna 1,0 M npu 110001 €0 OpUCHTAIIUA
4) usmensiercsi ot 0,6 M B nostoxkennu 1 10 1,0 M B mosiokeHuu 2
3 | Ilpu norpyxeHun B >KUAKOCTh KalWLIAPHOH CTEKISTHHOM TpyOKH
YPOBEHb JKHJIKOCTH B HEH IMOAHMUMaeTcs Ha 4 MM HaJ YpOBHEM
JKUJIKOCTH B COOOLIAIOMIMMCS ¢ HUM cocyde. Eciu B3sTh Kanmuuisip
JUaMeTp, KOTOPOro B 2 pa3a OoJIbIle, TO BHICOTA MOMHATHS KHIKOCTH B
HeM OyneT paBHa MM.
1)2
2)4
3)8
4) 16
4 | JIng M30TepMHUYECKOTO POIecca CIPaBEAINBEI 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
5 | Ecnu BenuuuHy 3apsijia YBEIUYUTH B 4 pasa, TO 3HAYCHUE
AMEKTPUIECKOTO TOKA B LIEIH ...
1) He u3MeHuTCS
2) yBenuuutcs B 2 pasa
3) yBenuuurcs B 4 pasa
4) ymeHsb1uTCs B 4 pasa
6 | Hocurensimu 31eKTpUUECKOTO TOKa B BIIEKTPOJIUTAX SIBISIOTCS ...
1) npoToHsI
2) 3NeKTPOHBI
3) noHbI
4) HEUTPOHBI
7 - 9TO  BemlecTBa,  oONajgarome  CHOHTAHHOM

HaMarHW4YeHHOCTBhIO, TO €CTh OHM HaMarHWYeHbl /AK€ B OTCYTCTBUU
BHEIIHETO  MarHUTHOro 1mojis. B cBoel  CTpyKType HMEIOT
MHKPOCKOIUYECKUE 30HBI — JIOMEHBI. [Ipy BHECEHHH UX BO BHEIIHEE
10JIe BCE JOMEHBI TOBOPAYMBAIOTCS CBOMMHM MAarHUTHBIMH MOMEHTaMU
B OJHY CTOpDOHY, B pe3ylbTare BEUIECTBO HAMarHUYMBAeTCS U
3HAYNTENIFHO yCHUJIMBAeT BHEUIHee MarHuTHoe moie. [Ipu ocnabiennn
BHEIIHETO MAarHUTHOIO TMOJII JI0 HyJs COXpaHsAeT OCTaTOYHOE
HaMarHMYWBaHUE. MarHuTHAsl MPOHUIIAEMOCTh BO MHOTO pa3 OoJbIie
1, oHa 3aBUCHUT OT HANpPSHKEHHOCTH MAarHUTHOrO mojs. BHauane
MarHuTHas MPOHULIAEMOCTH pacTeT ¢ yBennyeHueMm H 3arem, mocruras

MaKCUMyMa, HAYMHACT YMCHbIIATLCSA, CTPEMACH K CAMHHUIIC (B cj1ydae
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CHJTBHBIX TTOJIEH).

1) AnamarsHeTHku

2) ®eppoMarHeTHKH

3) IapamarueTuku

4) IonsipHble AUAIEKTPUKU

8 | Jlna moBbImIeHMS Tpenesia paspelieHus OObEKTHBAa MHKPOCKOIIA
HeoOxonuMmo ... (Beibepure Bce BepHbIC BapHaHTHI OTBETA)
1) yBeTMYHTH ITOKA3aTeIb MPEIOMIICHHS CPEJIbI
2) yMEHBIINTH TTOKa3aTelb MIPETOMIICHHS CPEIbI
3) ocBeTUTH MUKPOOOBEKT CBETOM C MEHBIIIEH IIIIHOM BOJIHBI
4) OCBETHTh MUKPOOOBEKT CBETOM C OOJIBINIEH THHOW BOJHBI
5) YMEHBLINTH YHCIOBYIO aEPTYPY
9 Ecnu yacTuiipl UIMEIOT OIMHAKOBYIO AJIMHY BOJIHBI Jie bpoiins, To
HaMMEHBIIIEH CKOPOCTh O0NIAJaeT ...
1) ansda-yactuna
2) mpoToH
3) anektpon
4) HeitTpoH
10 | U3 cooTHOIIEHHs] HEONPENENICHHOCTEH SHEPrUM M YacCTOTHI CIEIYET,
970 ...
1) ecnu MBI 3HAEM HMIIYIBC MHUKPOYACTHIBI, TO €€ KOOpIHHATA
CTaHOBHTCS HEOTPEICICHHON
2) cucTeMa, MMEIONIas HEKOTOPOe BpeMs JKU3HHM, HE MOXET ObITh
0XapaKTepH30BaHa ONPECICHHBIM 3HaUCHUEM YHEPTHA
3) ecii MBI 3HAEM HMITYJIEC MUKPOYACTHIIBI, TO €€ IHSPTUs CTAHOBHUTCS
HEOoTpeeICHHON
4) cucrema, UMEOIIas HEKOTOPOE 3HAYCHHE YacTOTHI, HE MOXET OBITh
OXapaKTepH30BaHa ONPEICICHHBIM 3HaUCHHEM SHEPTUH
1 | Ckopoctb Msiya Maccoit 50 1, GpOIIEHHOTO BEpTHKAIBHO BBEPX, Na-2. OIIK-1
MeHseTcs 1o 3akoHy v=12-10t. 3HaueHne MOAYIIs UMITYJIbCa MsTua IIpumensier 0azoBbIe 3HAHUS
4yepe3 2 CeKyHJIbI IIOCJIe Hauaja JABIKeHust paBHO _ krem/c. (0,4) €CTECTBEHHOHAYYHOTO u
104 MAaTeMaTH4YECKOTO LMK npu
2) 400 peIIeHUH 3a/1a4 B 00JIACTH 3KOJIOTHH U
3)-04 MIPUPOAOTIONH30BAHIH
4)4
2 | Ha gactumy, HaxomsuIytocsi B Havyajie KOOPJMHAT, IeHCTBYET CHIIa,
BEKTOP KOTOPOH omperensercs BeipaxkeHneM F=21i +3j . Pabora,
COBEpIIEHHAs 3TOH CHIION TIPH NepeMEIIEeHUN YaCTUIIbI B TOUKY C
koopawHatamu (5;5) pasHa _ JIx.
1) 15
2) 25
3) 23
4) 10
3 | Ilpu yMeHbIIEHHH CKOPOCTH ABHKEHHS MOJIEKYIT B 4 pa3a JiaBjieHHe
raza pasa.
1) yBenmumiiocs B 2
2) yMEHBIIIIIOCH B 4
3) yBenuumiocs B 4
4) yMEHBIIMIOCH B 2
4 | UneanbHOMY OJJHOATOMHOMY Ta3y Iepeaaii KOJIn4ecTBo TeroTs! 700
JIx v ra3 cosepiumi padory 600 [[x. BHyTpeHHsst sHeprus ra3a npu
oToM paBHa ___ JIxk.
1o
2) 100
3) - 100
4) 1300
5 | Ilpu yBenmueHUH CHIIBI TOKA B 4 pa3a KOIMWYECTBO TETUIOTHI,
BBIJICJIIEMOE Ha COTIPOTUBIICHUH 32 TOXKE BPEMS, YBEIIMUUTCI B
pas(-a).
1)2
2)8
3)4
4) 16
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6 | B ocHOBe moydYeHUs IEPEMEHHOTO DIEKTPHIECKOIO TOKA JIEKUT
SIBIICHUE ...

1) 251eKTPOMArHUTHO M UHYKIIUH

2) caMOMHYKIIUH

3) aneKTpoCTaTUYeCKON HHIYKIIUNU

4) snekrpuzanyu

7 | DAeKTpOMarHUTHBIC BOJHBI, 00NMaqaroIue OOJBIION MPOHUKAKOIICH
CIOCOOHOCTHIO, BOSHUKAIOIINE TIPU B3PBIBE SICPHOTO OPYKHUS
BCJIC/ICTBHE PAIMOAKTUBHOIO pacnaja sjep, Ha3bIBakoT ...

1) pagroBoTHAMHU

2) PEHTTEHOBCKHM H3JIydeHUEM

3 undpakpacHbIM H3Ty4IECHHEM

4) raMMa-u3IyICHHEM

8 | AudpaximoHHas penieTka OCBemaeTcs 3eIeHbIM cBeToM. [Ipu
OCBEIIIEHUH PEIIETKH KPACHBIM CBETOM KapTHHA JTU(PPAKIIMOHHOTO
CIIEKTpa Ha 3KpaHe ...

1) cy3utcs

2) pacmupurcs

3) He U3MEHUTCS

4) ncuesHer

9 | OauH # TOT e CBETOBO#! MOTOK MaJaeT HOPMAJIFHO Ha 3epKaIbHYIO U
a0COIOTHO YepHYIO MOBEPXHOCTh. OTHOIICHNE IaBJICHHUS CBETa Ha
MIEPBYIO U BTOPYIO MOBEPXHOCTH PABHO ...

1) 1/2

2) 1/4

3)4

4)2

10 I'maBHOE KBaHTOBOE 4YMCIIO N=3. MakcHMalIbHOE KOJINYECTBO
QJICKTPOHOB JI1 JAHHOT'O COCTOAHUSA PABHO ...

1) 32

2) 18

3)8

4)2

Ilo pesympratam Tecra OOYyYarOLIEMYCSl BBICTABJIETCS OLEHKA «OTJIMYHO», «XOPOLIO»,
«YIOBJIETBOPUTEIBHO» UIIU «HEYIOBIETBOPUTEILHOY.

Kputepun onenuBanus orsera (Tabil.) TOBOAATCS 10 CBEAEHHUS OOYyYaroOIIMXCS O Hayaia
TeCcTHpoBaHus. Pe3ynbrar TecTupoBaHHs OOBSBISETCS OOYYarOLIEMYCS HEMOCPEICTBEHHO IOCIe
€ro CAa4H.

IIxauaa Kputepuu onenuanus (% npaBHJIbHBIX 0TBETOB)
Orenka 5 (OTJIMYHO) 80-100
Orenka 4 (xoporiio) 70-79
Orrenka 3 (YIOBICTBOPUTEIILHO) 50-69
Onenka 2 (HEYIOBJIETBOPHUTEIHHO) menee 50

4.2. Tlpoueaypsl U OLlEHOYHbIE CPEACTBA JIJISI MPOBEAEHHS MPOMEKYTOUHOMH aTTeCTAIUN
4.2.1 3auer

3ager sBhseTcs (GOpPMOM ONEHKH KadecTBa OCBOCHHS OOYYaroNIMMCS OCHOBHOMU
npodeccnoHaIbHON 00pa3oBaTelbHONW MPOTrpamMMbl MO pa3aenaM JUCHUIUIMHBEL [lo pesynsratam
3a4eTa 00yJaromeMycsl BRICTABIISICTCS OIICHKA «3aYTCHOY» WITH «HE 3aU4TCHO.

3a4eT MPOBOAMUTCS MO OKOHYAHWM YTCHHS JICKIIMA U BBITTOTHEHUS JTA0OPATOPHBIX 3aHSATHM.
33‘-ICT HpI/IHI/IMaeTCSI HpeHOJIaBaTeJ'IHMI/I, YUTAKOIINMU JICKOIUH I10 JIaHHOﬁ JUCHUITIINHE. B cnyqae
OTCYTCTBHSI BEAYIIETO TpenojaBarenss 3adeT IMPUHUMAETCS TMperojaBaTelieM, Ha3HAYeHHBIM
pacriopsbkeHreM 3aBeayromiero kadempoi. C paspemieHus 3aBeayromiero kadempoid Ha 3adere
MOXET IMPUCYTCTBOBATh MperogaBarelib kKadenpsl, IPUBICUEHHBIN IS IIOMOIIX B TIpUEMe 3a4eTa.

[IpucyTcTBHe Ha 3adeTe mperogaBarelied ¢ Jpyrux Kadeap Oe3 COOTBETCTBYIOIIETO
pacmopsbKeHUsT PEKTOpa, MPOPEeKTopa MO Y4eOHOM, BOCHHUTATEIBHOW pPadOTe U MOJIOACIKHOM
MOJIUTHKE WITK 3aMECTUTEIIS qupekTopa MHCTUTYTA 10 yueOHOM paboTe He JOIMyCKaeTCs.
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dopma npoBesieH s 3aueTa — YCTHBIM Onpoc Mo OusieTaM WM TeCTUPOBAHUE, ONPEAEIIIeTCs
kagenpoi 1 TOBOIATCS 10 CBEACHUS O0y4YaIOLIMXCsl B Hayalle CeMecTpa.

JUia npoBeneHMs 3adyeTa BEAYIIMHM IIpernojaBaTellb HakaHyHE I[OJIy4aeT B JAUpPEKTopare
3a4€THO-3K3aMEHALMOHHYIO BEJOMOCTb, KOTOpasl BO3BpAlllaeTCs B JUPEKTOpAaT MOCIE OKOHYAHHUS
MEPONPUSITHS B IEHb IIPOBEICHNUS 3a4€Ta WIM YTPOM CIEAYIOUIETO JTHS.

Bo Bpemsa 3auera oOyuaromuecs MOIYT IIOJb30BAaThCSl C  Pa3pelleHUs] BEAYILEro
IpernojaBaresis ClIpaBOYHON M HOPMATUBHOW JIUTEPATypOl, IPYTUMHU MOCOOUSIMH U TEXHUYECKHUMU
CpEeACTBaMH.

Bpemst moarotoBku oTBeTa B yCTHOM (pOpMeE IpH Ccllaue 3a4eTa JOKHO COCTABIIATh HE MEHEe
20 MuHYT (110 JKEeJTaHUIO 00YYaIOLIeroCcs OTBET MOXKET OBITh JOCPOUHBIM). Bpems orBeta - He Gonee
10 MunyT.

[IpenonaBarento NpenoCTaBIsSeTCA IPaBO 3a7aBaTb OOydYaOIIUMCS JONOJIHHUTEIbHBIE
BOIIPOCHI B paMKax MPOrpaMMbl AUCLUILINHBL.

KauecTBeHHass OlLleHKAa «3auTEHO», BHECEHHAs B 3aU€THO-3K3aMEHAIlMOHHYIO BEJAOMOCTb,
SBJISIETCS PE3YJABTATOM YCIELIHOI0 YCBOGHUS Y4eOHOr0 MaTepuaia.

[IpenonaBarenn HECYT MEPCOHAIBHYIO OTBETCTBEHHOCTh 33 CBOEBPEMEHHOCTh U TOYHOCTH
BHECEHMsI 3aluceil o pe3ynpTarax MPOMEKYTOYHOM arTecTallud B 3a4€THO-3K3aMEHAI[MOHHYIO
BEJIOMOCTb.

Ecnu obyuaromuiicss IBWICSA Ha 3a4€T M OTKA3aJICsl OT MPOXOXKIECHUS aTTeCTallud B CBA3U C
HEIO/IOTOBIEHHOCTBIO, TO B 3a4€THO-3K3aMEHAIMOHHYIO BEJOMOCTb €MY BBICTABIISIETCS OLIEHKa
«HE 3aU4TEHO.

HesiBka Ha 3ayer oTMedaercs B 3aY€THO-IK3AMEHALIMOHHOW BEIOMOCTH CIOBAMH «HE
SIBUJICSD.

Hapymienue nucuuIuiMHbI, CIMCHIBAHUE, UCIOIb30BaHUE OOYYarOIIMMUCA HEpa3peIIeHHbIX
HEYaTHBIX M PYKOIMCHBIX MaTrepHuajoB, MOOMJIBHBIX TeIe(pOHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JIpYTUX BHUJIOB JINYHOW KOMMYHHUKAI[MOHHON M KOMIIBIOTEPHON TEXHUKHU
BO BpeMs 3ayeTa 3ampelieHo. B ciydae HapyuieHus 3Toro TpeOoBaHMs NpernojaaBareib 00s3aH
yAQJINTH 00yYaroIIerocst U3 ayIuTOPUN U MPOCTaBUTh EMY B BEIOMOCTH OLICHKY «HE 3a4TEHO».

OOyyaromumcsi, He CIaBIIMM 3a4€T B YCTAHOBJIEHHBIE CPOKHU IO YB)KUTEJIBbHOM NMpUUYMHE,
MHAUBHUAYaJIbHbIE CPOKH MPOBEICHUS 3a4€Ta ONpeesIoTCs 3aMecTUTeneM aupekropa MHucruryra
1o yyeOHoii padore.

OOyyaromuecsi, HMMEIONIME aKaJEeMUYECKYI0 3aJ0JDKEHHOCTb, CHAIOT 3a4eT B CPOKH,
onpenenseMple YHuUBepcuTeToM. VHGpopmanus 0 JHKBUJIALMM 33J0JDKEHHOCTH OTMEYaeTcsl B
HK3aMEHALIMOHHOM JIUCTE.

JlonmyckaeTcst ¢ paspelleHus 3amecTuTens aupekropa MHctutyra mo yuebHO# pabore u
JIOCPOYHAs C/laua 3a4eTa ¢ 3alKChi0 PE3YIbTATOB B DK3aMEHAIIMOHHBIIH JIHCT.

WMHBanuap! U Mna ¢ OrpaHUYEHHBIMA BO3MOXKHOCTSIMH 37I0pOBbsSl MOTYT CIaBaTb 3a4ye€Thl B
CPOKH, YCTaHOBJICHHbIE MH/IMBUyaIbHBIM yU4e€OHBIM IUTaHOM. VIHBamuAbI U JIMLA C OTPaHUYEHHBIMU
BO3MOYKHOCTSIMH 3/10pPOBbs, UMEIOIIME HAPYLLIEHUS OMIOPHO-ABUTATEIBHOIO aNlapara, JOMyCKaloTCs
Ha aTTeCTAIlMOHHbIE HCTIBITAHUS B COIPOBOKICHUH aCCUCTEHTOB-COMPOBOXKIAIOIINX.

[Iponienypa nmpoBeeHUsI TPOMEXYTOUHOM aTTecTalMu A OCOOBIX CllydaeB M3J0KEHa B
«[lonoxkeHnn O TEKyIleM KOHTPOJIE YCIIEBAEMOCTH U NMPOMEXYTOYHOU arTecTalu o0y4arouXxcs
no OITOII 6akanaBpuara, cnenuanurera u Maructparyps» @I'bOY BO IOxHo-Ypansckuit [AY.

[IIkana ¥ KPUTEPUH OLIEHUBAHMs YCTHOTO OTBETa 00y4aloUIerocst mpeicTaBieHbl B TAOIUIIE.

IIxana Kpurtepuu oueHnBanus

oOydJaronuiics TMOKa3bIBaeT 3HAHHE IPOTPAMMHOIO MaTepHaja, YCBOGHHE OCHOBHON M
JIOTIOJIHUTEJIbHOM JIUTEPATyphbl, PEKOMEHAOBAHHOW IIPOIpPaMMOM JHUCUUIUIMHBI, YMEHUE
MPaBUIBHO TNPUMEHHWTh YCBOEHHBIC 3HAHMA IS OOBSCHEHWS SBICHHH M IPOIECCOB,
BJaJeeT HaBBIKAMH DPAaOOTBI C M3MEPHUTENBHBIMH TNPHOOpaMH (IOMyCKaeTcs HaINYHe
O1eHKa «3a4TEHO» MaJIO3HAYUTENIFHBIX OLIMOOK WIJIM HEJIOCTaTOYHO IIOJIHOE PACKPBITHE COAEPIKAHUS
BOIPOCA, WU MOTPELUIHOCTh HEMPUHIUIIUAIBHOTO XapaKTepa B OTBETE Ha BOIPOCHI).
JIOTIOMTHUTENBHBIM  YCIIOBUEM MOIYYEHHUS OLEHKU «3a4T€HO» MOTYT CTaTh XOpPOILINME
[IOKAa3aTe/Id B XOJE IIPOBEACHUS TEKYILErO KOHTPOJS M CHCTEMAaTH4YeCKas aKTUBHAs
paboTa Ha 3aHATHAX

OHGHKa «HC 3a4YTCHO» HpO6eJ’ILI B 3HAHUAX, YMCHHAX W HABbIKAX MNPHUMCHCHHS OCHOBHOI'O0 IIPOIrpaMMHOI0O
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| Marepuana, NPUHIMIHAILHBIC OIIMGKH IPH OTBETE HA BOIPOCHI

Bomnpocsl Kk 3a4ery

O1eHOYHBIE CpeNCTBa

TumoBble KOHTPOJBHBIC 3afaHus ¥ (WJIHM) WHBIC MaTepUAbl, HEOOXOIMMEIC IS
OILICHKM 3HAaHWiH, YMEHUH, HaBbIKOB U (WIM) OIbITa JACSITEIBbHOCTH,
XapaKTePU3YIOUMX CPOPMHUPOBAHHOCTh KOMIICTCHIIMH B TIPOIECCE OCBOCHHUS
JICTIATUIAHBI

Kox 1 HanmMeHOBaHUE
HHIAKATOpa
KOMIIETEHIINHU

. ®u3nveckue BENUIUHbI ¥ UX BUMIBIL.

. I3Mepenue TuHENHBIX BETUYNH JTUHEUKOM.

. I3mepenne pa3MepoB MPeIMETOB ITAHTCHINPKYIIEM.

. I3Mepenne npoMeKyTKOB BPEMEHH CEKYHIOMEPOM.

. MeTonuka BBIMIONHEHNS OHOKPATHBIX HETIOCPEICTBEHHBIX H3MEPEHHH.

. MeTonuka BBITIOHEHNSI MHOTOKPATHBIX HETIOCPEICTBEHHBIX H3MEPEHHUI.

. I[IpaBuia nozcyeTa KOJIMYECTBO 3HAYALIUX LU(P B YHCIE.

. I[IpaBuina okpyriieHHs: TPUOIMKEHHBIX YHCEIT.

. MeTtoauka BBIIIOJHEHUS KOCBEHHBIX U3MEPEHUM.

10. I'pachuueckuii ciocod npencTaBiIeHus Pe3ynbTaToB H3MEPEHHSI.

11. Usmepenue xoodduimeHTa TpeHUs CKOJBXKEHUS Tell 10 IIOBEPXHOCTH
YCTAHOBKH.

12. V3mepeHne UMIyabca CHCTEMBI 10 B3aUMOJEHCTBHS TETl, €€ COCTaBIISIONIHX.

13. M3mMepeHne UMIyIbCOB TEJ ITOCIE UX B3aUMOJCHCTBHS.

14. HccnenoBanne 3aBHCHMOCTH YIVIOBOTO YCKOPEHHS BpAIIafoOLIErocsl Tena OT
MOMEHTA Bpallaonel cuitbl (IIpH OCTOSTHHOM MOMEHTE HHEPIIHH).

15. YcTpolicTBO U IpHHIUT PabOTH MATEMaTHIECKOTO MasTHUKA.

16. HabnroneHue BIUSIHUS JUIMHBI MasTHUKA Ha TIEPHOJ] €T0 KoJeOaHusl.

17. V3mepeHue ycKOpeHuUs: CBOOOHOTO MaACHHS.

18. YcrpoticTBo U mpuHIMI paboThl BUcKo3umeTpa OcTBajba.

19. Usmepenue ko3 dunmenTa BI3KOCTH KHUIKOCTH BHCKo3uMeTpoM OcTBaiibaa.

20. M3mepenue koddduimenTa HaTSKESHUs! KHUIKOCTH.

21. VzydyeHue 3aBUCHMOCTH CTpesbl NMporuba OT BEJWYWHBI CHIIBI, BBI3BIBAIOIICH
n3ruo.

22. M3mepenne MOyIisl yIPYroCTH KOCTHOHM TKaHH.

23. AnropuTM BBIIIOJHEHUS OIHOKPATHOTO HEMOCPEACTBEHHOTO HM3MEPEHHS
ANIEKTPOU3MEPHUTEIHHBIM IPHOOPOM ¢ 0003HAYEHHBIM KJIACCOM TOUYHOCTH.

24. AnropuTM BBIIIOJHEHUS OIHOKPATHOTO HEMOCPEACTBEHHOTO HM3MEpEHHS
NEKTPOU3MEPHUTEIHHBIM IPHOOPOM, HE MMEIOIIETO KIIACC TOYHOCTH.

25. VYeTpoHCTBO M NpHHOMI pPaboTHl mpubopa Uid OIpeAeieHUus WHIYKIHH
MarHUTHOTO IOJIS.

26. HccrnenoBaHue 3aBHCHMMOCTH BEIMYMHBI CWJIBI AMIepa OT CHIIbI TOKa B
IIPOBOHHUKE.

27. Vi3mepenue MHIYKIMHM MarHUTHOTO TOJIM MOCTOSIHHOTO MarHuTa.

28. DiekTpuyecKast Hemnb Ul U3y4eHHs TOJIyITPOBOIHMKOBOTO INO/A.

29. CHsTHE BOJIBTAMIIEPHON XapaKTEPUCTUKH JTHO/IA.

30. M3mepenue koadduimenTa BRIIPSIMICHHUS THO/1A.

O 00NN N AW

na-1 yK-1
Ocy1iecTBIsIeT TOUCK,
KpUTUYECKUH aHAJIU3 U
CHHTE3 WHPOPMAITIH,
TIPUMEHSIET CUCTEMHBIN
TIOAXO, JUISl PEIICHUS
MOCTaBIICHHBIX 33134

31. Tepmomerpom c nenoil nenenus 0,5°C u3Mepunnm Temmeparypy Tena u
nonyuunu 3Hadenue 20°C. TMorpemnocts npu6opa — 0,5°C. 3anmcars ucTHHHOE
3HauU€HMEe TEMIIEPATYpPHI TENA.

32. IllranreHnupkyneM ¢ neHoi nenenust 0,1MM u3MepwiM QuamMeTp IIapuKa H
nonyuniau 3HaueHue 14,4mm. IMorpemmocts mpubopa paBHa 0,05Mm. 3ammcars
HCTHHHOE 3HAYCHHE AUaMeTpa IapuKa.

33. CekynmomepoMm c 1eHoi jgenenust 0,2c M3MEpUIIM MPOMEXKYTOK BPEMEHH H
nonyunian 3Hadenue 5,8c. IlorpemHocts mpubopa cocraBiseT lc 3a 30 muH.
3amucars UICTUHHOE 3HaYCHHE IPOMEXKYTKa BPEMEHU.

34. M3MepuTenbHOM JIEHTOM ¢ 1eHoi aeneHus 0,5¢cM M3MEpUITH JUTMHY MPeAMeTa 1
HONy4YHIH 3Ha4eHune 46,7cM. [lorpemHocTs prbopa Uit H3MEPUTENBHON JEHTHI —
0,5cM. 3anucaTh HCTUHHOE 3HaYE€HHUE JUIMHBI IPEIMETA.

35. UsmepuTtenbHOU JeHTOI ¢ 1ieHol nenenus 0,5¢M M3MEPWIN LIMPHUHY NpeaMeTa
W TIOJIyYHJIM 3HayeHue 7,8cM. AOCOIOTHAs MOrpemHocTs JeHTsl 0,5cM. 3anucarsb
UCTUHHOE 3Hau€HME IIUPHUHBI IPEIMETa.

36. BonsrmerpoM ¢ nieHod nenenust 0,1B m3aMepunu HanpspkeHHE W IIONYYHIIH
3Hauenue 4,4B. [MorpemnocTs npubdopa pasua 0,1B. 3amucars HCTHHHOE 3HAUYESHUE

na-2. OIK-1
[Ipumensier 6a3oBbIe
3HAHMSA
€CTECTBEHHOHAYYHOTO
U MaTeMaTH4eCKOro
LUKJIA [IPU PEIICHUN
3aja4 B 001acTH
IKOJIOTHHU U
HPUPOIONONIL30BAHUN
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HAIPSKECHUS.

37. AmnepmerpoM c neHoi genenust 0,2A M3MEpWIIM CHIIy TOKAa W IIONYYHIH
3HaueHue 5,6A. AGcomoTHas norperHocts amnepmerpa 0,1 A. 3amucars nCTHHHOE
3HAYE€HHUE CUJIBI TOKA.

38. CexynnomepoM c¢ neHod aenenHust 0,2c M3MEpUIM NMPOMEXKYTOK BPEMEHH M
nony4yuinu 3Hadenue 22,6c¢. [lorpemnocts npubopa paBHa 1c 3a 30muH. 3anmcarb
WCTUHHOE 3HaYEeHUE IPOMEKYTKa BPEMEHHU.

39. TepmomeTpom ¢ LieHol aenenus 1°C u3Mepuan Temneparypy Tejia U HoJlyduid
snayenue 24°C. Tlorpemmnocts npubopa pasHa 0,5°C. 3amucare wucTHHHOE
3HAUCHUE TEMIIEPaTyphl Tea.

40. IrarrernupkyneMm ¢ neHod aeneHus 0,1MM M3MEpHIN IMUPHUHY CTEPXKHI H
noxyunin 3HadeHne 12,8mm. [lorpemrocts mranreHnupkyns — 0,05mm. 3anmcats
WCTUHHOE 3HaYEeHUE MINPUHBI CTPEXKHSI.

41. B Tpex MecTax NTUYHUKA M3MEPWIN IPOMKOCTH IIyMa W MONYYHIH 3HAYECHUS
L; =78 b, L, = 84 uB, L; = 75 ab. 3anmcars n3MepeHHOE 3HAYCHHE BETMINHBL
42. B Tpex pa3nMyHbIX MeCTaX >KMBOTHOBOMYECKOTO IOMELICHUS H3MEpUIN
TeMIlepaTypy BO3AyXa M HOAy4wid 3HadeHus t; = 16°C, t, = 16,7°C, t; =
16,4°C. 3anucaTh U3MEPEHHOE 3HAYEHHUE TEMIIEPATYPHI

43. TIpowsBenn MHOTOKPAaTHOE HW3MEPEHHE BIAKHOCTH BO3AyXa M MONYYHIN
3HaueHus f; = 76%, f, = 73%, f; =78%. 3amucare H3MEPCHHOC 3HAYCHHE
BIIQ)KHOCTH BO3yXa.

44. TlpousBenu MHOTOKpaTHOE H3MEPEHHE OCBELICHHOCTH CTONAa U IONYyYHIH
sHaueHus E; = 146ak, E, = 1521k, E; = 144nk. 3ammcate H3MEpPEHHOE
3HA4YE€HHE OCBEIICHHOCTH.

45. TlpousBenu MHOTOKpPAaTHOE M3MEPEHUE BBICOTHI IOJHATHS IKUIAKOCTU B
Kalmusipe ¥ MONy4YwiIn 3HaueHust hy = 21MMm, h, = 20MM, h; = 23MM. 3anucarhb
M3MEPEHHOE 3HAUCHNE BBICOTHI MOAHSITHS JKUIKOCTH B KaIlHILISIPE.

46. B Tpex pa3nMuYHBIX MECTaX H3MEPHIN LIMPHHY IUTACTHHKH W MOIYyYHIN
3Ha4YeHus a; = 5,2MM, a, = 5,5MM, a; = 5,3MM. 3anucarh U3MEpEHHOE 3HAYCHUEC
IIUPUHBI TUTACTHHKH.

47. IlpowsBenn MHOTOKPAaTHOE H3MEpPEHHE BPEMEHH HCTEUEHHs JKUAKOCTH IIO
TpyOke W Tmomyywnu 3HadeHus t; = 8,2c, t, = 8,4c, t; = 8,0c. 3amucarp
N3MEpPEeHHOE 3HAYCHNE BPEMEHH UCTEUEHUS KUAKOCTH.

48. B Tpex pa3saM4HBIX MECTax M3MEPWIN TOJIUHY IUIACTUHKHA W HONTY4HIH
3Ha4YeHus a; = 2,3MM, a, = 2,5MM, a; = 2,2MM. 3anucarh U3MEPEHHOE 3HAYCHUE
TOJIIMHBI TIIACTHHKH.

49. B Tpex pa3mMuHBIX MecTax HW3MEpHWIH AWaMeTp Kalnuulsipa W MOIyYHId
3nauenus d; = 0,85mMM, d, = 0,90mMM, d; = 0,80MM. 3anmcate H3MEpPEHHOE
3HaYEHHUE AUaMETpa Karmuisipa.

50. IIpom3Benn MHOTOKpaTHOE M3MEpEHHE BPEMEHHU MaJeHHs MIapHUKa C OJHON U
TOM e BBICOTHI W MNONy4YHJIM 3HaueHus t; = 11,2¢, t, = 11,6¢, t; = 11,4c.
3amucars U3MEPEHHOE 3HaY€HUE BPEMEHH MaJIeHNS IIapHKa.

51. Teno, meurasch paBHOMepHO 3a t = (8,6 + 0,1)c mpouuio paccrosiuie S =

S

(17,8 £ 0,2)M. 3anmcaTh HCTHHHOE 3HAUYEHHE CKOPOCTH IBIKEHUS (v = E)'

52. Teno, meurasck co ckopocteio 1+ = (10,0 + 0,1)M/C MPOXOAUT paccTOsSHUE
s

S = (300 + 5)M. 3anucars HCTHHHOE 3HAYEHUE BPEMEHH IBIKCHUS (t = ;).

53. MarepuaibHasi TOYKa JBHXKETCA CcO ckopocteio « = (15,0 £ 0,2)m/c B
Teyenne Bpemenn t = (10,0 +0,1)c. 3amucarh HCTHHHOE 3HA4YEHHE €€
nepemenieHus (r = v - t).

54. Teno mmeer maccy m = (0,50 + 0,01)kr u oGnagaer yckOpeHHeM g =
(9,80 + 0,05)m/c?. 3anucars HCTUHHOE 3HaYeHHUe Beca Tena (P = m - g).

55. Temo Becom F = (500 + 5)H wmmeer mmomans onopsr S = (0,25 +0,01) -
10°m?. 3amucaTh HCTHHHOE 3HAYEHHE NABJIEHUs, OKa3bIBAEMOE ITUM TejloM (p =
)
56. XKunkocts maccoit m = (100 £ 5) - 1073kr 3anuMaer B MeH3ypKe 00beM V =
(100 + 1) - 1073m3. 3anmucarTh MCTHHHOE 3HAYEHHE IUIOTHOCTH KMJKOCTH (p =
V)

57. HOuuna xomHuarel a = (9,54 0,1)M u mmpuna b = (6,2 + 0,1)mM. 3anucars
MCTHHHOE 3HAYCHHUE IUIOLIA 1 KOMHATHI (S = a - b).

58. O6beM Gensuna B Gake V = (100 +5)-103m3, a miotnocts p = (0,80 +
0,01) - 103kr/m3. 3anucars McTHHHOE 3HauYeHMe Macchl GeH3uHa B Gake (m = p -
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V).
59. Cuna Toka B anekTpudeckoit namne J = (200 + 2) - 1073A, a nanpsxenue U =
(2,5 £ 0,1)B. 3anucars HCTHHHOE 3HAYCHUE COMPOTUBIICHUS JIaMITOUKu (R = %).

60. Tlpn HanpspKeHWH B Ienu JaMibl Hakamusanus U = (220 + 5)B ee mMommHocTh

P
P = (100 + 5)Br. 3amucars HCTHHHOE 3HAYCHHE CHIIBI TOKA B amre (J = E)

4.2.1. Jxk3ameH

Ok3aMmeH sBhseTcs (OPMOIM OLIEHKM KadecTBa OCBOCHHUS OOyYarolIMMCS OCHOBHOM
npodeccnoHaIbHON 00pa3oBaTelbHONW MpOrpamMMbl MO paszaenam AucHUILIMHBL [lo pesynbratam
9K3aMeHa OOYdYaloUIeMyCsl BBICTABIISIETCS OICHKA «OTIMYHOY», «XOPOIIOY», «YAOBIETBOPUTEIHLHO»
WU «HEYAOBJIETBOPUTEIBHOM.

OK3aMeH N0 JAMCLUUIUIMHE NPOBOAUTCS B COOTBETCTBUU C PACHUCAHUEM IPOMEKYTOUHOMN
aTTecTaliyd, B KOTOPOM YKAa3bIBa€TCS BpPEMsl €ro MPOBEACHUS, HOMEP ayIuTOPUH, MECTO
NPOBEJICHHUS] KOHCYIbTAllUM. YTBEPXKIEHHOE paclHucaHue pa3Memaercs Ha WHQPOPMAIMOHHBIX
CTEH/IaX, a Tak)Ke Ha O(UIIUATBHOM caiiTe YHUBEPCUTETA.

VYpoBeHb TpeOOBaHUU JI MPOMEKYTOUHOM aTTECTAllUM OOYYaIOIIMXCS yCTaHABIMBACTCS
paboueit mporpaMMoii TUCIUIUIMHBI U JOBOAUTCS 0 CBEACHUS 00yUYaIOLIMXCs B HAYaIe ceMecTpa.

OK3aMeHbl TNPUHUMAIOTCS, Kak IpaBuio, Jjekropamu. C paspelieHus 3aBelylOIIero
kadeqpoil Ha IK3aMeHE MOMKET MPHUCYTCTBOBaTh MpernojaBaTellb Kadenpbl, MPHUBICYCHHBIN s
IOMOIIIM B IIpUEME »JK3aMeHa. B ciydyae OTCYTCTBUS BEIYyILEro IpernojAaBaresis 3K3aMeH
MPUHUMAETCS TIperoiaBaTesieM, Ha3HAYeHHBIM PACTIOPSKEHUEM 3aBEAYIOLIET0 Kadeapoid.

[IpucyrcTBHEe Ha 3K3aMeHe NpenoaaBaTeneii ¢ Apyrux kadenp ©0e3 COOTBETCTBYIOIIETO
pacmopsDKeHUsT PEKTOpa, MPOpeKTopa MO yueOHOM, BOCHHUTATEIbHOW pPadoTe U MOJOACKHOM
MOJIMTHKE WU 3aMECTUTEINb AUpeKTopa MHCcTUTyTa 10 yueOHOH paboTe He TOMYyCKaeTCs.

Jlns mpoBeneHus SK3aMeHa BeNyLIMi IpernojaBaTellb HAKaHYHE MOJydaeT B JUPEKTOpare
3a4€THO-3K3aMEHAI[MOHHYIO BEJOMOCTb, KOTOpasl BO3BPAILLAETCS B AUPEKTOPAT IMOCIE OKOHYAHHUS
MEPOIPUSITHS B IEHb IIPOBEICHNUS YK3aMEHA WM YTPOM CIEAYIOLIETO THS.

DK3aMeHbl TPOBOJATCS MO OWjeTaM B YCTHOM WJIM HUCBMEHHOM BHJE, JUOO B BHJE
TECTHUPOBAaHUS. OK3aMEHALIMOHHbIE OWJIETHI COCTABISIOTCS 110 YCTaHOBJIEHHOW ¢opme B
COOTBETCTBUM C YTBEPXIACHHBIMU Kadeapoil SK3aMEHAalMOHHBIMU BONPOCAMH M YTBEPKAAOTCS
3aBeyIOIINM Kadeapoii exeroano. B Ounere conepxkutcs 3 Borpoca (2 TeOpEeTHUSCKHUX BOMIPOCa U
1 mpakTHYECKHIA.).

DK3aMeHaTopy MpeIoCTaBIISETCs IPABO 3aJaBaTh BOIPOCH CBEPX OUJIETa, a TAKKE MOMUMO
TEOPETUUYECKUX BOMPOCOB JaBaThb JJI PELICHUS 3aJa4d U MPUMEPHI, HE BBIXOMAAIIUE 32 PaMKU
IIPOMJEHHOIO Marepuaa o N3y4aeMoi TUCIUIUIMHE.

3HaHMsI, YMEHUS U HaBBIKH 0OyYaIOUIUXCS ONPEAEISIOTCS OLIEHKAMH «OTIIMYHOY, «XOPOIIO»,
«YIOBJIETBOPUTENIBHO», «HEYNOBIETBOPUTEIBLHO» M BBICTABISAIOTCSA B 3a4€THO-DK3AMEHALMOHHYIO
BEJIOMOCTb B JIEHb IK3aMEHa.

IIpu mnpoBefeHHMH YCTHOTO SK3aM€Ha B ayIUTOPUM HE JIOJDKHO HaXonuThecs Oosee 6
00yyaronuxcsi Ha OIHOTO MpernoaaBaTesl.

IIpy mnpoBeneHHM YCTHOTO 3K3aMEHA CTYIEHT BBIOMpAaeT 3K3aMEHALMOHHBIA Ouier B
CIIy4ailHOM TOpsKe, 3aTeM Ha3blBaeT (aMUJIMIO, MMs, OTYECTBO M HOMEp HK3aMEHALMOHHOIO
ounera.

Bo Bpems sk3ameHa oOydaromuecsi MOTYT IOJIb30BAaThCS C pa3pelleHusl 3K3aMeHaropa
IpOTrpaMMOM JMCLUIUIMHBI, CIIPAaBOYHOW M HOPMATHBHOM JIMTEPaTypoOil, APYIrMMH MOCOOUSMH U
TEXHUYECKUMHU CPEJICTBAMHU.

Bpemst moAroToBKM OTBETa MpH CAadye dK3aMeHa B YCTHOM (hopMme JOIDKHO COCTaBISATH HE
MeHee 40 MUHYT (110 JKeTaHHI0 00Yy4aroIIerocs OTBET MOXKET ObITh TOCPOUHBbIM). Bpems oTBeTa — He
6onee 15 MUHYT.

OOyuaroluiicsi, UCIBITHIBAIOIINN 3aTPYIHEHUS MPU MOATOTOBKE K OTBETY MO BHIOPAHHOMY
UM OUJIeTy, UMEET MPaBoO Ha BHIOOP BTOPOro OMiIeTa ¢ COOTBETCTBYIOUIMM MPOJICHUEM BPEMEHHU Ha
noArotoBky. [Ipu okoHYaTeNIbHOM OILIEHMBAaHUM OTBETAa OLIEHKA CHIKaeTcs Ha oAuH Oami. Beinaua
TpeThero OmiieTa He pa3pemaeTcs.
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Ecnu oOywaromuiicss sIBUJICS Ha HK3aMEH, M, B3AB OWJIET, OTKa3ajcsi OT IPOXOXKICHHS
aTTeCTallud B CBSI3U C HEMOATOTOBIEHHOCTBIO, TO B BEJOMOCTH €MY BBICTABIIETCS OLIEHKA
«HEYHOBJIETBOPUTEIBHO.

Hapymenue TuCHMIIIMHBI, CIIMChIBAHUE, UCIIOIb30BAHUE O0YYAIOUMMUCSA HEPAa3pPEIIEHHBIX
MEYaTHBIX M PYKOIMCHBIX MarepHuajoB, MOOMIBHBIX TelIe(pOHOB, KOMMYHUKATOPOB, IIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M JIPYTUX BUJIOB JMUYHOW KOMMYHUKAIIMOHHON M KOMITBIOTEPHOM TEXHUKU
BO BpeMs aTTeCTAllMOHHBIX HCIBITaHUH 3ampemieHo. B cioydyae HapymeHus 3Toro TpeOoBaHUS
npernojasaresib 0053aH YJaJIUTh OOydaroLerocs W3 ayJuTOpPUU U NPOCTABUTh €My B BEIOMOCTH
OLIEHKY «HEY/IOBJIETBOPUTEIBHO.

[IpenonaBarenn HECYT MEPCOHAIBHYIO OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTh M TOYHOCTH
BHECEHMs 3aluceil o pe3ynpTarax IMpPOMEKYTOYHOM arTecTallud B 3a4€THO-3K3aMEHAI[MOHHYIO
BEJIOMOCTb.

HesBka Ha 3K3aMEH OTMEYaeTCsl B 3a4€THO-IK3aMEHAIlMOHHOM BEJOMOCTH CIIOBAMU «HE
SABUJICS.

Jns  oOywaromuxcsi, KOTOpble HE CMOIIM CJaTh 5K3aMEH B YCTAHOBJIEHHBIE CPOKH,
VYHuBepcUTET YCTaHaBIMBAE€T MEpUOJ JUKBUJALMH  3aJ0JDKEHHOCTH. B a3TtoT  mepuon
npernojaBaresid, MPUHUMABIINE 3K3aMEH, JIOJDKHBl YCTAaHOBUTh HE MeEHee 2-X JHel, Korjga OHHu
OyIyT MpUHUMATH 3a0JDKEHHOCTH. VH(popManus o JMKBHIAIMH 33J0JDKEHHOCTH OTMEYaeTCs B
9K3aMEHAIlMOHHOM JIHCTE.

OOyuaromumMmcsi, MOKa3aBIIUM OTJIMYHBIE U XOPOIIME 3HAHUS B TEUEHHUE CEMECTPA B XOJE
HOCTOSIHHOTO TEKYILEro KOHTPOJS YCIEBAaeMOCTH, MOXET ObITh MPOCTABIEHA 3K3aMEHALMOHHAs
OLIEHKA JJOCPOYHO, T.e. 0e3 cauu sk3ameHa. OLleHKa BBICTABIACTCS B OK3aMEHAIMOHHBIN JTHUCT WK
B 3aU€THO-3K3aMEHAIL[MOHHYIO BEIOMOCTb.

WHBanuapl U 1Mlia ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI MOTYT C/1aBaTh dK3aMEHbI
B MEKCECCHOHHBIH IEpUOJl B CPOKM, YCTAaHOBJCHHbIE HWHAWBUAYAJIbHBIM Y4eOHBIM IUIAHOM.
WMHuBanuapl U Jula ¢ OrpaHUYEHHBIMA BO3MOXKHOCTSIMU 3/I0POBBS, UMEIOIINE HAPYIIEHUs OMOPHO-
JIBUTATEIbHOIO ammapara, JOIYCKAlOTCS Ha arTeCTAallMOHHBIE MCIBITAHUS B CONPOBOXKICHUU
ACCHCTEHTOB-COMPOBOXKJAOIINX.

[Iponienypa mpoBeaeHHs MPOMEXYTOUHOW aTTeCTAallMU Al OCOOBIX CIy4yaeB M3JIOKEHa B
«[lonoxxeHnn O TEKyIlleM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOUYHOM aTrTecTaluu OOydarouuxcs
no OIIOII 6akanaBpuara, cnenuanaurera 1 Maructparyps» @I'bOY BO I0xHo-Ypansckuii [AY.

Ne OLeHoYHbIE CPEeCTBA Kox 1 HanMeHOBaHUE
HHIAKATOpa

TumoBsie KOHTPOJIBHBIC 3a/laHud U (I/IJ'II/I) HWHBIC MAaTcpUabl, H606XO,Z[I/IMBI€ JJIA

KOMIETEHIUH
OLCHKM 3HaHWH, YyMEHWH, HaBBIKOB W (WIM) ONbITa JEATEIBHOCTH,
XapaKTepu3yIomUX CHOPMUPOBAaHHOCTh KOMIIETCHIMH B IIPOLECCE OCBOCHUS
JUCHIUIUINHBI

1 1. Marepuss u ee Buasl /[lonstue «marepus». Buapr marepun. [omstus | UJI-1 YK-1

«BEUIECTBO» M «Iojie». Buasl B3amMomeiicTBuii W ux cymiHOcTh. lloHsTHe | OcymiecTBiseT NOUCK,
«pusukay. Ponp puszuku B npodeccun./ KPUTHUYECKUI aHau3 U
2. Jlewxenue u ero Qopmsl /TloHsTHe «aBmKeHHE». DOPMBI JBIKCHUS] MaTepuH | CUHTE3 MH(POPMAIIHH,
U UX CYIIHOCTh. MexaHW4ecKoe ABMKEHHE U €r0 BUIBI./ MPUMEHSIET CHCTEMHBII

3. Buapl mMexanwmueckux kosebanuii /Ilo xapakrepy ¢usmueckoro mpoiecca. 1o | moaxom mist penieHus
XapakTepy 3aBUCHMOCTH OT BpeMeHH. [lo cnocoOy BeIHykaeHus. 1o Xxapakrepy | MocTaBIEHHBIX 3a]a4
U3MEHEHUs aMILTUTYAbl. CIO)KeHUEe TapMOHUYECKHUX KOoJIeOaHuiA./

4. O@unznueckuit wmasTHuK /IloHATHE «(pU3MUYECKMH MAasSTHUK». YpaBHEHHUE
JBIDKeHUs pu3ndeckoro MasTHuka. Yacrora M mepuoj KojeOaHWi (QU3HUECKOTo
MasTHUKA./

5. Maremarnueckuii  masTHUK  /IloHATHE  «MaTeMAaTUYECKUNA  MasTHUKY.
YpaBHEHHNE IBIDKCHHUS MaTeMaTHYeCKOro MasTHHKA. YacTtoTa u mepuoj KojaeOaHwi
MaTeMaTHIeCKOTO MasTHUKA./

6. Tlpyxunublii MasTHUK /[lOHATHE «OPYXKHUHHBI MasTHHK». YpaBHEHHE
IBIDKEHUS TPY)KWHHOTO MasTHHKA. YacTtoTa M meproj KoieOaHWi MpyKHHHOTO
MasTHUKA./

7. Tumel MexaHuueckux BoJiH /BomHoBas mnoBepxHOCT. DpPOHT  BOJHEIL
ITonepeunsie U MpomoNbHBIE BOJMHBL beryiue u crosdyue BOJHBI, UX YPABHEHUS.
[Tnockue u cepryeckre BOIHBI ¥ UX ypaBHeHUs. BexTop Ymosa./

8. OcHOBHBIC TOJOKEHHs crenuaipHOW Teopum oTHOcutenbHOoCcTH (CTO)
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/Mpuaoun  otHocutenbHOCcTH  [amtes.  OCHOBHOE — TONOXKEHHWE — TEOPHHU
otHocurenbHoCTU. [TocTynarer CTO Ditnmiretina. [IpeodpazoBanus Jlopeniia./

9. OcCHOBHBIE 3aKOHBI CIELUAIBHON TEOPUH OTHOCHUTEIBHOCTH /PensiTUBHCTCKUM
3aKOH CIOXEHHA CcKopocTed. OCHOBHOM 3aKOH pPENSTUBUCTCKOM IUHAMUKU
MaTepuaiabHOIl TOUKM. 3aKOH B3aMMOCBS3M MEXAY Maccod U CKOPOCThIO. 3aKOH
B3aUMOCBSI3H MacChl ¥ 9HEPTHH./

10. OcHOBHBIE TOJIOKEHMSI  MOJIEKYISIpHO-KMHeTHdeckoii Teopun  /IlepBoe
nonoxenne MKT. Monekyna. Arom. Btopoe mnonoxenne MKT. BpoyHoBckoe
nmemwkenne. Juddysus semects. Tperse monokenune MKT. I'paduk 3aBucHMOCTH
CHJIBI B3aMMOAEHCTBUS OT PACCTOSTHHS MEX/Ly MOJICKYJIaMH./

11. SBnenus mepenoca /IloHsATHE «IBICHHSA TepeHOCa». 3akoH PDuka. IIpmmepst
mud¢dy3nn  BEemECTB, HAXOMAIIMXCS B PA3IWYHBIX AarperaTHbIX COCTOSHUSX.
TennonposoaHocTs. 3akoH Dypre. [IpuMeps! TemI0MPOBOAHOCTH. Bs3KoCTh MM
BHyTpeHHee TpeHue. 3akoH HplotoHa. Kosd¢uumeHt BA3KOCTH — Kak
XapaKTepUCTUKA CBOMCTB KUIKOCTEH./

12. DxcrnepuUMeHTaNbHBIC Ta30BbIC 3aKoHBI /M30Tepmuueckuii mporecc. 3akoH
Boiinsa-Mapuorra. Ipaduku  u3orepMuueckoro mporecca. 3o0apudeckuii
nporiecc.  3akoH  [eit-Jlroccaka. I['paduku  m3o0apuyeckoro  mporiecca.
W3oxopuueckuit mpouecc. 3axon Illapmsa. I'padumkm m3zoxopwdeckoro mporecca.
Anmabarubiii npouecc. Ypasaenue [lyaccona. I'paduku annabarHoro mporecca./
13. MonekynsipHble siBIeHHS B JKHAKOCTAX /IloHsiTHE «OKMAKOE COCTOSHHE
BEILECTBA». XapaKTep MOJECKYISPHOTO JIBI)KCHHS B JKHUAKOCTSIX. [10BEpXHOCTHBIN
CIIOW B JKHIKOCTSAX, MOJICKYJISIPHOE [aBJICHHWE M IIOBEPXHOCTHOE HATSDKCHHE.
Koaddumment nosepxHocTHOro HarskeHHs. CMaunBaHHE | HECMadHWBaHHE.
Kanwmuispuele spnenus, popmyna bopemnu-Kropena./

14. MonexynsipHble SIBICHUS B TBepAbIX Tedax /[IoHsATHE «TBepAOe COCTOSHHE
BellecTBay. Kpucraminueckne ©  aMopdHbIe TBEpIble Tella.  Xapakrep
MOJIEKYJISIPHOTO JIBHXKEHUs B TBepAbIX Tenax. [loHsTHe «aedopmanus», ee BUIbI U
tunbl. 3akoH ['yka. Moaynb yIpyrocTy Kak XapakTepuCTHKa CBOMCTB TBEPABIX TeI./
15. BemectBo B anekrpuueckoMm none /Ilonstie «npoBogHuk». I[IpoBoaHUKH B
JNIEKTPUUYECKOM Toyie. SIBJIEHWE BIeKTpocTaTHyeckod WHAyKnuH. IloHAThe
«IMAJIEKTPUK». THUITBI IUAJICKTPUKOB: TMOJIAPHBIE M HENOJIIpHBIE. [IMANEKTPUKH B
anekTpudeckoM  mone.  [lomapuzamust — AuaneKTpUKoB.  JmdiekTpuyeckas
MPOHHUIIAEMOCTb cpesibl. CEerHETOAEKTPUKH./

16. IlocTosHHBIN 3nekTpudeckuid TOK  /IIOHSATHA — «ONEKTPUYECKHHA  TOKY,
MOCTOSIHHBIA 3JIEKTPUYECKHI TOK». YCJIOBHUSl CYIIECTBOBAaHUSA 3JEKTPUUYECKOTO
toka. Cuna Toka. [lmotHocTh TOKa. Hampspkenuwe. CompotuBinenue. Pabora Toxa.
Mo1HoCTh TOK./

17. TIoCTOSHHBIN 3JIEKTPUYCCKUII TOK B MeTayuiax u raszax /[Ipupoma Toka B
MeTammax. 3akoH OMa Ui OZHOPOJHOTO M HEOJHOPOJHOTO y4YacTKa IeTH, JUIs
nonHoi nenu. 3akoH Oma B auddepennuaibHoM Buae. TemnoBoe AeicTBUE TOKA.
3akon [xoynsi-Jlenna. [Ipupoa aneKTpruueckoro Toka B razax. Monusanus ra3os.//
18. MonynpoBoguuku /IloHATHE «ITOTYNPOBOAHUKWY. THIBI MPOBOIUMOCTH:
coOcTBeHHasl, MPUMECHas, akienTopHas. [1omynpoBoAHUKOBBIE IPHOOPHI: ANOABI U
TPHOJBI — HMX YCTPOKCTBO, IPUHINI PAOOTHI U IPUMEHEHUE./

19. DnemeHTH reoMeTpryeckoi onTHKH /CBETOBOW Jyd. 3aKOH HPSMOJIMHEHHOTO
pacnpocTpaHeHust CBETa. AOCOIIOTHBIN MoKa3arelb MIPEIOMIICHUSL.
OTHOCHTENBHBIN MOKa3aTens mpenoMieHns. Onrudeckas IUIOTHOCTB CPEBL.
IIpenenbHbiii yron npenomieHus. [Ipoueccsl OTpakeHUs U NPEIOMIIEHHS CBETA HA
TpaHUIIE ABYX HPO3PAYHBIX Cpell. 3aKOHBI TEOMETPHIECKON ONTHKH./

20. BomHoBbie cBoiicTBa uwactull /Bomusl me Bpoitma. ®opmyna ae Bpoiis.
Judpaxius 31eKTpOHOB U HEHTPOHOB B KPHUCTAIIIAX./

21. Dnementsl  kBaHTOBOW  MexaHuku /Heompenenennoctn — IelizeHOepra.
CooTHolieHne  HeompenesneHHocTedl.  BosHoBast — QyHKIus. VYpaBHeHuUst
Hlpenunrepa./

22. V3MepeHHe TUHEHHBIX BEJTHYHH JIMHEHKOM.

23. V3mepeHue pa3MepoB MPEIMETOB IITaHTCHIIUPKYIIEM.

24. V3MepeHne MPOMEKYTKOB BPEMEHHU CEKYHIOMEPOM.

25. Metoauka BEIIOJIHEHHS HEIIOCPENCTBEHHBIX U3MEPEHUIH.

26. MeTroauKa BBIMOJHCHHS KOCBEHHBIX H3MEPCHUIA.

27. Tpadudeckuii Ciocod MPeACTaBICHHS PE3YILTATOB H3MCPEHHSL.

28. M3mepeHune UMIIyJIbCca TE 10 B3aUMOACHCTBHS

29. M3mepeHne UMIyabca Te MOC/e HX B3aMMOICHCTBHS
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30. HccnenoBanue 3aBHCHMOCTH YIVIOBOTO YCKOPEHHS BPALIAIOIIETOCS Teja OT
MOMEHTA BPAIIAIOIIEH CHIIBI

31. HccnenoBaHue 3aBUCHMOCTH YITIOBOTO YCKOPEHHS BpallAIOIIETrocs Tejla OT
MOMEHTa WHEPLUHU

32. HaOnroneHune BIUSHMS IJIMHBI MaTeMaTHYECKOTO MasTHHKA Ha IEPUOJ €ro
KosteOaHus

33. M3mepeHue ycKOpeHHsl CBOOOJHOTO TMaJAEHHS METOJOM MaTeMaTH4eCKOro
MasTHHUKA

34. Nzmepenne ko3 HuIpeHTa BI3KOCTH JUCTHLTHPOBAHHON BOJIBI

35. Hzmepenne ko3¢ urpienTa BI3KOCTH CITUPTa

36. Nzmepenne ko3¢ durpieHTa MOBEPXHOCTHOTO HATSKSHUS JKUAKOCTH

37. HccnenoBaHne ynpyrux CBOUCTB KOCTHOHM TKaHU

38. HaOmroneHue ocruiuiorpaMMbl IEPEMEHHOTO TOKA

39. HaOmromeHne  ocumiLIOTpaMMBbl  OJHOMOJYHEPHOJHOTO  BBINPSIMIICHUS
MEepEMEHHOT0 TOKa

40. HaOnronenue  OCHMJUIOTPAMMBI  ABYXIIOJIYNEPHOTHOTO  BBIIPSMIICHUS
MepEeMEHHOT0 TOKa.

41. Habnronenue GUIBTPYIOLIETO IEHCTBHS KOHIEHCATOPOB.

42. V3mepeHne MHAYKIIMA MarHUTHOTO TIOJISL.

43. TlocTpoeHHe BONBTaMIIEPHON XapaKTEPUCTHKH TIOIYTIPOBOJIHUKOBOTO THO/A.
44. U3smepenue koddduimenTa BIIPSMICHHUS TOIYIPOBOJHIKOBOTO THOJA.

45. VzMepeHune yBenmu4eHUS 0OBCKTHBA M BETMYMHBI MUKPOOOBEKTa

46. Ompenenenue anepTypsl U Mpeesa pa3penieHust MUKpOCKOTa

47. V3MepeHue AIMHBI CBETOBOM BOJIHBI IPH IPSIMOM HaJCHUH CBETOBBIX JTydeh
48 HSMepCHI/Ie JIIUHBI CBETOBOH BOJIHEI Ipy HAKJIOHHOM TIaJICHUU CBETOBBIX
Tydent

49. l3MmepeHre KOHLEHTPALUH PACTBOPOB ONTHYECKH aKTUBHBIX BELIECTB

50. HaOnroneHue CrieKTpOB UCITyCKaHMsI CBETa

51. HaGmoneHue crieKTpoB MOTIONICHHSI CBETa

52. Kunemaruka mocrtynarensbHoro JjBikeHus /[loHsthe —«moctynareibHOe
nBkeHue». CrocoObl ompesieNieHns MOJIOKeHUsT Tenna B mpocTpaHcTse. Cucrema
orcyera. Teno orcuera. Tpaekropus. [1yts. [lepememienne. CkopocTh: MTHOBEHHAS
W cpenmHss. YCKOpEHHE: MrHOBEHHOe, cpenHee, momHoe. CocraBisomue
YCKOpeHHsL./

53. lunamuka mocrtymnarenbHoro nerokeHus /Ilepeerii 3akon Heiotoma. Macca
tena. Muepuus. Bropoit 3akoH Hetorona. Cuia. Miysnbc Tena. 3akoH cOXpaHEeHHs
umnynsca. Tperuit 3akoH Hptorona. OCHOBHOE ypaBHEHHE JIUHAMUKH
MOCTYATEIbHOTO JIBMXKEHHUS./

54. Kunemarnka  BpamarensHoro — aBwkeHuss  /IloHsTHe  «BpamatenbHOe
JIBIDKEHHE». YIIOBOE IepeMelleHre. YIIOBasi CKOPOCTh: CPEIHSAS U MTHOBEHHas.
VYriioBoe yckopeHHe: cpeliHee 1 MTrHOBEHHOE./

55. JluHammuKa BpalaresbHOro ABMKEHHs /MOMEHT HHEPIMH MaTepHAIbHON TOYKH
u tena. Teopema Llrtelinepa. MomeHT umnynbca. MomeHT cuiibl. Ilnedo cuiibl.
OCHOBHOE ypaBHEHHE TMHAMHKH BPAIATEIbHOTO JBHXEHHS./

56. DHepreTMuecKre XapaKTEPUCTUKH IIOCTYNATEIbHOTO JIBWKEHHS /DHeprus.
Kunernueckas u noreHuuansHas sHeprus. [lonHas MexaHudeckas 3Heprus. 3aKoH
COXpaHEeHUs] MEXaHW4YECKOH SHepruy. MexaHnueckast paboTa U MOITHOCTb./

57. DHepreTMueckre XapaKTEPUCTUKH BPAINATEIbHOTO JBW)KEHHS /DHEprus.
Kunernueckass »Heprus. 3akOH COXpaHEHHS MEXaHWYECKOH DSHEprum Ui
MOCTYNAaTeIbHOTO W BpAINATEeIbHOTO JBIDKCHHWA. MexaHmdeckas pabora W
MOIIHOCTb./

58. ®dusnueckre  BENMYMHBI,  OINMCHIBAIOLIME  KOJleOaTelbHOE  JBHIKCHUE
/Cmemenne. Ammunryna. Paza konebanmii. lluximmaeckas gacrora. Ilepumon.
Yacrora. CkopocTb. Yckopenue. Cuna. DHeprust./

59. BonnoBo#i mpomecc M ero xapakrepucThku /[loHATHE «BOJHA» (BOJHOBOM
npouecc). VICTOYHMKHM  MEXaHW4YeCKHX  BOJH.  YCIOBUS ~ BO3HMKHOBEHHS
MeXaHMYECKUX BOJIH. PacpocTpaHeHue BOIH B Pa3MYHBIX cpefax. JaMHaA BOJIHBL
Cropoctb. Hactora. UHTEHCUBHOCTB./

60. OcHOBHbIE TMOHATHS W YpaBHEHUS MOJICKYIsipHOH ¢usukn /OcHOBHOE
ypaBuenne MKT nist mpeanpHOro raza. YpaBHEHHE COCTOSIHUSI MCQIbHOTO rasa.
VYpasuenne MenpaeneeBa-Knamnelipona s wuaeanbHoro rasa. [loctosiHHas
Bonsumana. @usndecknii CMBICT ITOCTOSIHHOM Bonbiimana./

61. Iewkenne Mojekyn BemiectB /HambGomee BepositHas ckopocth. Cpemssis

N-2. OIIK-1
[pumensier 6a30BbIe
3HAHUSA
€CTEeCTBEHHOHAYYHOTO
UM MareMaTH4eCKOIro
LUKJIA TIPY PEIICHUN
3a/1a4 B 00J1acTH
SKOJIOTUH U
MPUPOIOTIONIE30BAHUN
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KBajZipaTH4yHasi ckopocTb. CpenmHsst  apudmMerndeckas CKOpocTb. Kpwusas
pacmpeneneHuss MOJIEKyl HAEalbHOro rasa IO CKOpocTaM. Pacmpenenenue
Makcseina. Pacnpenenenne bonbimana./

62. OcHoBHbIE NOHATUS TepMonuHaMUKH /TepmonuHamuka. TepMoanHaMuueckas
cucrema. Tunbl TepMOJUHAMUYECKHX CHCTeM. TepMOIMHAMUYECKHE MapaMeTphl.
TepmonuHaMu4eckoe COCTOSHUE CUCTeMbI. TepMmonuHaMudeckuil mpouecc. Bumel
TEPMOIMHAMHYECKHX MTPOIIECCOB./

63. Baytpennss sHeprus raza /Temmeparypa. CpemHss KMHETHYECKas SHEPIHUS
JBIDKEHUS MOJIeKyT. Uuncio crenenelt cBOOOAbI. BHYTpeHHSSI SHEPTHS OHOTO MOJIA
ra3a u 1r000i Macchl ra3a. CriocoObsl H3MEHEHUS BHYTPEHHEH YHEPTUH CUCTEMEL./
64. IlepBoe Havano TepMOAMHAMHUKN /DHU3HYECKUil CMBICT TEPBOTO 3aKOHA
TepMOANHAMUKH. [IprMeHeHe IepBOTO 3aK0Ha TEPMOJUMHAMUKH K H30TIpoIieccam./
65. TertoBble pBurarenu /IIoHsITHE «TEMJIOBBIE JBUTATENN». YCTPOHCTBO
teroBoro asurarens. Lluxn Kapao. Pabora tennosoro neurarens. Koagduuuent
noje3Horo AeicTBus Temosoro asurarens. Ilytu mossimenus KIIJI Temmosoro
nBurarens./

66. DHTpomus /Tlonsitre (GHTPOIHUAY. ITonsarue «0OpaTHUMBIT
TePMOIUHAMUYECKUH MpoIlecc». OHTPOMUS H3OJMPOBAHHONH CHCTEMBI IpHU
obparnMOM  TEpPMOAWHAMHYECKOM  mporecce.  [loHATHE  «HEOOpaTUMBIHA
TEPMOAMHAMHYECKMH TIpoLlecc». OJHTPONMUS H30JMPOBAHHONH CHCTEMBI IIpH
HEeoOpaTHMOM TEpPMOANHAMHYECKOM IIporecce./

67. Bropoe Hayano TEpMOAMHAMHKH /DHTponusa. II3MeHEHHE SHTPONHH IIpH
obparumMoM U HeoOpaTMMOM Tmporeccax. BTopoil 3akoH TepMOOMHAMHUKH.
[IprmMeHeHne BTOPOTO 3aKOHA TEPMOAMHAMHUKH K m3omponeccaM. Llukn KapHo Ha
nquarpamme T-S./

68. DnekrpocraTvka /DNEKTPUYECKHN 3apsil. DJEMEHTapHBIA OJIEKTPUUECKHMA
3apsa. Bunsl 3apspoB. BzaumopelicTBue 3apspKeHHBIX Ted. OJIEKTpU3aIUs Tedl.
3akon KynoHa. 3ak0H COXpaHCHHS dICKTPUIECKOTO 3apsiaa./

69. Dnekrpuueckoe moisie B Bakyyme / [loHsTHE «InekTpuueckoe moiiey. CBOHCTBa
anekTpudeckoro nois. Hampsakennocts. Teopema 'aycca. [Ipunnun cynepno3unuu
nosret. Ilorennman. Pabora moss./

70. MarnutHoe mone B Bakyyme /IloHsATHe «MarHuTHOE Tmoye». MarauTHOE
B3aUMOJICHCTBHE MPOBOJHUKOB C TOKOM. MHaykmms MmarHutHoro mnoins. Cuia
Amnepa. MarautHbelii MOMEHT. MaruuTHbelil noTok. HanpskeHHOCTh MarHUTHOTO
nosst. MarHuTHast IpOHUIIAEMOCTD Cpeibl./

71. Marautnoe mone B BemiectBe /Ilpupoma wmarHetusma. Bemiectsa
JIMaMarHuTHbIE, TapaMarHuTHble, peppomarautHeie. Touka Kropu./

72. DneKTpoOMarHuTHas MHIYKLUS U CAMOMHIYKIMSA /SIBlIeHNe 3NIeKTPOMAarHUTHOM
uaaykid. Oneit @apanes. 3axon dDapagest A 3IEKTPOMAarHUTHONW WHAYKITHH.
Hampasienue uHaykinuoHHOro Toka. IIpaBuno JleHna v npaBuwilo NpaBOM pPYyKH.
Senenue camounaykipu. DJIC camonHayKiiud. NHIYKTHBHOCTH ITPOBOIHUKA./

73. TlepemeHHEBIH dnekTprueckuil Tok /[loHATHE «IIepeMeHHbIH Toky. [lomydeHne
nepeMeHHoro Toka. /JleiictBytomue (3¢GQeKTUBHBIE) 3HAYEHHS CHIBI TOKa H
HaIpsHKEHUs. TepeMeHHOro Toka. CONpOTHBIEHHE B IIEIAX INEPEeMEHHOIO TOKa:
aKTHBHOE, UHIYKTHBHOE, EMKOCTHOE U IoJHOEe (MMrienaHc). Pabora u MOIIHOCTD
MEPEMEHHOTO TOKa./

74. DnexrpomarauTHoe mone /IloHsATHE «NeKTpoMarHuTHOE Tosey». OCHOBBI
Teopun MakcBemia A 3JIEKTPOMarHUTHOTO MoJisd. YpaBHeHMs MakcBemna Juis
ANIEKTPOMarHuTHOTO moiisi. Bexrop Ymosa-IloitHTHHTA./

75. DOnexrpomarHuTHBIE KoeOaHus /IIOHATHE «QIEKTPOMArHUTHBIE KOJICOAHWS.
KonebarensHbrit koHTYp. KOoHAeHCaTOp. DNeKTpOeMKOCTh KOHAECHCATOpA. DHEPIHs
ANEKTPOCTATHYECKOTO TIONS KOHJCHCATOpa. DHEPrus MarHUTHOTO TOJNS. DHEPTHs
JNIEKTPOMArHUTHBIX KojieOaHuil. HacToTa U repros coOCTBEHHBIX KoJleOaHHH./

76. DnexrpoMarHuTHeIe BOJIHBI /Illkama sieKTpOMarHUTHBIX BOJIH. JlHMamazoHsl
JNIEKTPOMArHUTHBIX BOJIH. VICTOYHMKM 3IIEKTPOMArHUTHBIX M3IY4YEHHH. YCIOBHUS
BO3HHUKHOBEHHSI 3JIEKTPOMarHUTHBIX BOJIH.

77. Unrepdepentmsa ceera /Ilonstne «umHTEepdepeHuns cBeTa». KorepeHTHbIE
BoJIHBL. Crioco0b!I HaOmoneHus nHTepdepennnu: onbiT FOHra, Gunpusmsr @peHens,
3epkana Ppenernst, uHTEpEpEHINs] HA TOHKHX IJIEHKaX. Pa3HOCTh Xoma BOJH.
YcnoBusl BO3HUKHOBCHHS HHTEP()EPEHIMOHHBIX MAaKCHMyMOB M MHHUMYMOB.
OmnpenencHue  pe3yabTHPYIOIIEH aMIUIUTYAsl KoleOaHMH TpH  HAJIOXKCHUH
KOTE€PEHTHBIX BOJH./

78. udpakims csera /Ilonsrue «mubpakuus». YCIOBHS BO3HHKHOBCHHS
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MakCUMyMOB M MHUHUMYM mudpakmuu. Judpakmus cBera Ha audpakimoOHHON
peuterke. Mcrmonp3oBanne MudpakuMOHHON pEUIETKH Ul W3MEPEHUS JUIMHBI
CBETOBOM BOJIHBI./

79. Tonspuzauust cera /[IOHATHS «ECTECTBEHHBIH CBET» ¥ «IOJISIPU30BAHHBIH
cBer». [lomydyeHne moNMsPU30BAaHHOTO CBeTa. 3akOH Maitoca Ui OlpesieNeHus
MHTEHCUBHOCTH CBETa MPOLIEIIEro Yepe3 MoJSIPpU3aTop, aHaIn3aTop, MoJsipu3aTop
W aHAIHM3aTop./

80. Hucmepcusi cmera /llomstHe «gucmepcus». [lokasarenp MPETOMIICHHS
BemecTsa. Buapl qucnepcun: HopmanbHas, aHoManbHas. [lorsaTHe «cekTp». Buabr
cnektpoB. Crekrp momomenus. Crektp ucrmyckanus. CIIIOmHbIe, TUHEHYAThIE U
nojyocatele crieKTphl. CrieKTpaIbHbIH aHAIN3./

81. TemmoBoe m3mydenue /IIpupona TerroBoro m3nmydeHus. IIOHATHS «IIONHAS H
CIEKTpaJIbHAsl JIy4eHCITyCKaTeNbHasi CIOCOOHOCTBY», «IOJNHAas W CIIEKTpasibHas
Jy4enonioniaTeNbHas CIOCOOHOCTB», «a0CONIOTHO YEPHOE TEN0». 3aKOHEI
TeryioBoro u3ny4yeHus:: Kupxroga, Crepana — bombumana, Buna. 3aBucumocth
CIEKTPaJIbHON CBETUMOCTH a0COJIFOTHO YEPHOTO TeJla OT JJIMHBI BOJIHBL./

82. ®ororddexr /Tonstre «potoaddexr». Buapl dorosddekra: BHEMHUN H
BHyTpeHHuii. HabOmiomenue BHemHero ¢orodddexra. 3aKoHBI  BHEIIHETO
tdoroaddekra. YpaBHerune DifHITeiiHa. Pabora BBIXO#a 3MEKTpoHA W3 METallIa.
Kpacuas rparuna gpotordpdexra./

83. Dddexr Kommrona. lanerme cera /Ombir Komnrona. 3akoH coXpaHCHHS
umnynsca dmekrpoHa. Omeir [1LH. JleGenmema. [laBneHume cBeTa s aOCONIOTHO
YepHOTO, OEJI0T0 1 3epKaILHOTO Tena./

84. Mopemu ctpoennsi aroma /Atomuctrdeckas monxenb. Momens k. TomcoHa.
[TnanetapHas Mmoaens aroma. I[Toctymnarst bopa./

85. Teopust aroma Bomopoma /@opmyna bamnemepa. CHekTp H3IydYeHHS aroMa
Bonopona. Paauyc opbutsl snexTpoHa. CKOPOCTh AJIEKTPOHA. DHEPTHUS AJIEKTPOHA.
CrexTp SHepruii aNeKTpoHa. YpOBHH dHEPTUH./

86. DneMeHTHI COBpeMEHHOW (HU3MKM aroMoB M Mojekyn /KBaHToBble umcia:
IJIaBHOE KBaHTOBOE YHCIIO, OPOUTAIbHOE KBAHTOBOE YMCIIO, MATrHUTHOE KBaHTOBOE
YHCII0, CIMHOBOE KBaHTOBOE uncio. [Ipasuia or6opa. [Tpuammn [Maymu. IMpuHumn
MHHHUMYMa 3Hepruu. [lepronuueckas cucrema anemenToB J.11. Menneneesa./

87. Crpoenme sgpa aroma /Mopenu cTpoeHHs aToMHOTO sapa. OOo3HaueHHe
aTroMHBIX sigep. M3oromer. U3ob6apel. M3oToHbl edekr mMacchl. DHEprHs CBS3H.
Snepubie cuibl./

88. PannoakTuBHOCTD /Tlonsitre «PaInOAKTUBHOCTBY. EctecTBennas
paaroakTUBHOCTh. VICKycCTBEHHass paJMOaKTHBHOCTh. THIIBI PaJMOAKTHBHOTO
pacnama: anbda-, Oera-, ramma-pacnaj. Ilepuon monypacnanga.  3akoH
paaroaKkTUBHOTO pacnana./

89. Snepuble peakunu /IloHsTHe «sinepHble peakuum». Cxema siepHOil peakiuy.
Tunbl SIIEPHBIX PEaKIUi: PeaKIis aHHUTWISLUH, PEAKUU ACICHUs SIep, Peakluu
CUHTE3a saep./

90. DnemeHTapHBIE YaCTHIIBI /TlonsiTne «3NIeMEHTapHbIe YaCTHIBI».
Knaccudukanms snemMeHTapHbIX YacTull. B3anMozelicTBre seMEeHTapHBIX YacTHII.
Kgapku. dyHnamMeHTaJIbHBIE B3aUMOJICHCTBHS./

Ixana u KPpUTCPUH OLICHUBAHUSA OTBCTA 06yqa10mer005{ IMPEACTABJICHLI B Ta6J'II/II_Ie.

Ilxana Kpurepnn onennBanus

- 00yJaroIuiics MOJTHO YCBOMII yueOHBIN MaTepual;
TEPMUHOJIOTUEN;

OIIMCAHUS SBICHUM K IMpOoUECCOB;

- TOKa3bpIBa€T 3HAHHE OCHOBHBIX IIOHSTHI JAUCHUIUIMHBI, TPaMOTHO IIOJb3YCETCA

- HOPOSABIISICT YMCHUC aHAJIM3UPOBATHL U 0606H.IaTL I/IH(I)OpMaIII/IIO, HaBbIKU CBA3HOI'O

Ouenka 5 - JIEMOHCTpUpYET YyMEHHE H3jararb MaTepuajl B OINPENEJICHHON JIOTMYECKOU

(oTmu4aHO)

MTOCIIEIOBATENIFHOCTH;
- TIOKa3bIBACT YMCHHE HJUIFOCTPUPOBATH TCOPETUYCCKUE IIOJIOKCHUA KOHKPETHBIMU
IpUMepaMu;

- IEMOHCTPUPYET CHOPMHUPOBAHHOCTH U YCTOMIMBOCTh 3HAHHUM, YMEHUN U HABBIKOB,;

- MOTYT OBITH JOMYIICHBI OIHA—IBE HETOYHOCTH IPH OCBEIIEHHH BTOPOCTEICHHBIX
BOIIPOCOB

Ornenka 4
(xoporio)

- OTBET Y/IOBJIETBOPSICT B OCHOBHOM TPeOOBAaHMSAM Ha OICHKY «5», HO IIPH 3TOM HMEET
MECTO OJIMH U3 HEI0CTaTKOB:
- B YCBOCHHUH YY€OHOTO MaTepHaa JOMYIISHbI MPOOebl, HE MCKA3HMBIINE CONCPIKAHNE
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OTBETA;

- B U3JIOKCHUU MaTepuraja JoNyICHbl HC3HAYUTCIbHbIC HCTOYHOCTHU

TIOHUMAaHUEC BOIIPOCOB;

- 3HaHuC€ OCHOBHOI'O IIPpOTrpaMMHOI0 Marepuajlia B
NOTrpCIIHOCTH HEIIPUHIUIIAAIBHOIO XapaKTEe€pa B OTBETC HAa 3K3aMCHC: HCIIOJHO WU
HCMOCJICAOBATCIIBHO PACKPLITO COACPIKAHUC Marepuala, HO IIOKa3aHO o61uee

MHUHHMAJILHOM 0OBEME,

(HEeyIOBIIETBOPHUTEIBEHO)

HaBOJSAUIUX BOIIPOCOB;

HaBbIKH

Onerka 3 - UMCIUCh 3aTPYJAHCHUS WJIH JONMYIICHBl ONIMOKA B ONPEIHCIICHUHM TOHSITHIA,
(YIOBIETBOPUTEIHHO) N
WCTIOJIb30BAaHUHM TCPMHUHOJIOTHH, ONUCAHWM SIBJICHUH M IPOIECCOB, HCIPABICHHBIC
TI0CJIe HaBOSIIIUX BOIIPOCOB;
- BBISABJICHA HENOCTATOYHAsT  C(HOPMHUPOBAHHOCTH 3HAHHMN, YMEHHH M HaBBIKOB,
00yUarOIIHIACS HE MOXKET MPUMEHHUTh TEOPUIO B HOBOM CHTYaIlUU
- mpoOesbl B 3HAHUSIX OCHOBHOTO MPOrPaMMHOTO MaTepuasa, HPUHIUIAAIbHbBIC
OLIMOKK NPU OTBETE Ha BOIIPOCHI;
- 00HapyXCHO HE3HAHHE WM HEITOHMMaHWe OOJNbINCH WM HamOolee BaKHON d4acTH
Ouerixa 2 y4eOHOTO MaTeprana,

- JOITYIICHBI OIIIHOKU B OIIPEACIICHNN HOHHTHﬁ, IIpHU UCIIOJIb30BaAaHNN TCPMHUHOJIOTHUH, B
OIIMCAHUH SBJICHHH U IponecCCoOB, KOTOPBIC HE HMCIHPABJICHBI IIOCJIC HCCKOJbKHUX

- HC C(l)OpMI/IpOBaHLI KOMIIETCHIHH, OTCYTCTBYIOT COOTBETCTBYIOLINEC 3HAHUA, YMCHUA U

TecToBbie 3aJaHus 110 JUCIHUITIJIINHE

No OlieHOYHBIE CPECTBA Kon u HanmeHnoBanue
TunoBble KOHTPOJIbHBIE 3a/aHus W (UJIM) WHBIE MaTepUaibl, HEOOXOIUMBbIE ISl | MHIMKATOpA KOMIETEHLIUU
OIICHKM 3HAaHWW, YMEHHWH, HaBBIKOB U (MJIM) OMbITa JESITEILHOCTH,

XapaKTePU3YIOMNX CPOPMUPOBAHHOCTh KOMIICTCHIMH B MPOIECCE OCBOCHUS
JIUCITUTINHBI
1 | 1. Bce, uTo HaC OKpPY’KaeT, YTO MO3HAETCSI C MOMOIIBIO OPTaHOB UYBCTB, na-1 vK-1

Ha3bIBAETCA ...
1) BemecTBOM
2) marepueit
3) noem

4) temom

2. Bun marepuu, U3 KOTOPOTO COCTOSIT TEJNa, HAa3bIBACTCA ...
1) BemecTBOM

2) MOJeKyI0i

3) monem

4) atomom

3. Bun marepuu, OCPEACTBOM KOTOPOTO B3aMMOIECHCTBYIOT Tella, HA3bIBAETCH ...
1) BemecTBOM

2) MoneKkynoi

3) monem

4) atoMmoM

4. I'paBUTAIIMOHHOE B3aMMOJCHCTBHE OCYIISCTBIIICTCS MEXK LY 3a CUeT
TrPaBUTAIIMOHHOTO ITOJISL.

1) Tenamu, 00NAIAIOIIAMHE MacCOM ITOKOS

2) Tenamu 068 JaArOMMU 3aPSIIOM

3) aeMeHTapHBIMK YaCTUIIAMHU

4) HyKJIOHaMH BHYTpPH siIpa aroma

5. DIIeKTpPOMAarHUTHOE B3aUMOJICHCTBHE OCYIIECTBIISIETCS MEXKITY , 33 cueT
3NIEKTPOMArHUTHOTO TIOJISL.

1) tenamu, 00nagalOIMMU MAaCCOM MOKOSI

2) TenaMu 00JIaAAOIIMMH 3aPSIOM

3) aneMeHTapHBIMH YaCTULIAMH

4) HyKJIOHaMH BHYTPH sIpa aToma

6. Cnaboe B3anMOICHCTBHE OCYIIECTBISICTCS MEKIY ...
1) Tenamu, 00NAAIOIIMMH MacCOM ITOKOS
2) Tenamu 0013 JaFONIMMU 3aPSIOM

OcyIecTBIsET MOUCK,
KPUTUYECKUIA aHATIH3 U
CHHTe3 HH(pOPMAIINH,
MPUMEHSET CHCTEMHBIN
MOAXOJ JUTSl PEIICHUS
MOCTABJICHHBIX 3a/1a4
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3) sleMeHTapHBIMU YaCTHLIAMH
4) HyKJIOHaMH BHYTpU sipa aToMa

7. CunbHOE B3aUMOJICHCTBHE OCYIIECTBIISIETCS MEXKIY ...
1) Tenamu, 06agaAIOIIMMU MACCOM MOKOSI

2) TenaMu 00JIAAAOIIMMH 3aPSIOM

3) aneMeHTapHBIME YaCTUIIAMH

4) HyKJIOHaMH BHYTPH spa aToMa

8. (hopMa IBIDKSHUS MaTepUH BKIIIOYACT B CeOsl N3MEHECHNS,
HPOHCXOMSIIIE HA YPOBHE 00IIECTBa, OOIIECTBEHHBIX OTHOLICHHUIA.

1) ®usnyeckas

2) XuMuueckast

3) Buonoruyeckas

4) CounanbHas

9. (opMa IBIDKEHHSI MaTEpUH BKIIIOYACT B c€0sl IPOLIECCHI,
CBSI3aHHBIC C MPEBPAICHIEM BEIIECTBA, PEATU3yeTCsl Ha YPOBHE MOJICKYJIbI
1) dusnveckas

2) Xumudeckast

3) Buonoruueckas

4) ConmanbHas

10. (hopma IBIDKCHHS MaTepUH BKIIIOYAET B ceOs TBIKCHHUE
9JIEMEHTAPHBIX YaCTHII ¥ M0JIeH, peaan3yeTcs Ha ypOBHE MUKPOCTPYKTYPBI
(Monexymna, aToM, SJIeMEHTapHbIC YaCTHIIbI)

1) Ousnueckast

2) XuMuueckast

3) Buonoruyeckas

4) CounanpHas

11. (hopMa IBIDKCHHS MaTepUH BKIIIOYACT B ce0sl QyHKIIMOHUPOBAHHE
Y Pa3BUTHUE )KUBBIX OPraHU3MOB, PealM3yeTCsl Ha YPOBHE KIETKU

1) dusnueckas

2) Xumudeckast

3) Buonoruyeckas

4) CounasnpHas

12. B 3aBUCHMOCTH OT BH/Ia TPACKTOPHH MEXaHHYECKOE JIBHKEHHE MOKET OBITS ...
(Br1GepuTe Bce BepHBIC BAPHAHTHI OTBETA)

1) npsiMonuHeHOEe

2) paBHOIIEPEMEHHOE

3) paBHOMEpHOE

4) HepaBHOMEpHOE

5) kpuBONHHEHHOE

6) Mo OKpYXHOCTH

13. B 3aBHCHMOCTH OT XapakTepa H3MEHEHHUS CKOPOCTH Pa3INYaroT ABMKCHHE ...
(Br1GepuTe Bce BepHBIC BAPHAHTHI OTBETA)

1) npsiMonuHeHOEe

2) paBHOIIEPEMEHHOE

3) paBHOMEpHOE

4) HepaBHOMEpHOE

5) kpuBONHHEHHOE

6) Mo OKpYXHOCTH

14. TIpu yMeHbIIEHNH B 4 pa3a JIMHBI HATH MaTeMaTHYeCKOTO MasTHUKA MTEPHOLT
KOJICOQHHS ...

1) HE U3MEHHUTCS

2) yBenuuurcs B 4 paza

3) yBenuuurcs B 2 pasza

4) ymeHbIIUTCS B 2 pasa
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15. Tlpwm yBenuuennu B 4 pasa JJIMHBI HATH MaTeMaTHIEeCKOTO MAasSTHUKA U
YBEIMYEHUH MacChl rpy3a B 4 pasa, HeproJ KojaeOaHus ...

1) He u3MeHHUTCS

2) yBenmuuutcs B 4 pasa

3) yBenmuuutcs B 2 pasa

4) ymeHbIIUTCS B 2 pasa

16. [Ipu yBenmueHNH MaccH Tpy3a B 4 pas3a meproj KojeOaHus MPYKHHHOTO
MasTHHUKA ...

1) yBenuuutcs B 2 pasa

2) He U3MEHHUTCH

3) yBenuuutcs B 4 pasa

4) yMeHbIIUTCS B 2 pasa

17. Tlpu yBenuueHuu B 2 pa3a Macchl rpy3a U YBEJIUUCHUH )KECTKOCTHU MPYKUHbI B
2 paza, nepuoj KoJaeOaHus MPyKUHHOTO MasTHHKA ...

1) He u3MeHHUTCS

2) yMeHbIIUTCS B 2 pa3a

3) yBenmuurcs B 2 pasza

4) yBenmmautces B 4 pasa

18. B ocHOBe crienuanbHOM TEOPUH OTHOCHTEIBLHOCTH ...

1) ObLI MOJIOXKEH IKCTIIEPUMEHT, JOKA3aBILHIi HE3aBUCUMOCTh CKOPOCTH CBETA OT
CKOPOCTH JIBIDKCHHUS NCTOYHHKA M TIPHEMHHKA CBETa

2) GbUT MONOKEH IKCIIEPUMEHT TI0 H3MEPEHUIO CKOPOCTH CBETA B BOZIC

3) ObLIM MOJIOXKEHBI MPEACTABICHUS O TOM, YTO CBET SIBJSETCS KojeOaHueM
HEBUIUMOTO 3¢upa

4) GbLIa MONOKEHA THITOTE3a O B3aUMOCBA3H MaCChl U SHEPTHH

19. Ilpu ycTaHOBICHUH COOTHOIICHHS MEXy 3aKOHAMH KIJIACCUUECKOH MEXaHUKH 1
CIELHATBbHON TEOPUH OTHOCHTEIBHOCTH BEPHBIM YTBEPKACHUEM SIBISIETCS ...

1) BTOpBIE OIHOCTHIO ONPOBEPraro MepBbie

2) BTOpBIE IEPEXOMAT B MIEPBBIC IPH ABMKSHUH YaCTHI CO CKOPOCTHIO MHOTO
GoJIbIlIe CKOPOCTH CBETa

3) mepBble IepeXoIiIT BO BTOPBIC IPH ONMMCAHUH MUKPOYACTHUIL

4) BTOpBIE MEPEXOAT B IEPBBIE MPHU IBMKCHUH YACTHIL CO CKOPOCTHIO MHOTO
MEHbIIE CKOPOCTH CBETA

20. CropocTh CBETa B BaKyyMe HE 3aBHCHUT OT CKOPOCTHU JBHIKCHUS HCTOYHHUKA U
HAOJFOAATEIIS — 3TO MPHHITKII ...

1) oTHOCHTENBHOCTH

2) mocTOsAHCTBA

3) HE3aBUCHMOCTH

4) coOTBETCTBHS

21. dusnveckue SIBJICHHUS B OJMHAKOBBIX YCIOBHAX MPOTEKAIOT OJMHAKOBO BO BCEX
MHEPILHMAIBHBIX CUCTEMaxX OTCYETa — 3TO MPHHLUII ...

1) otHOCHTENBHOCTH

2) IOTIOMTHATENFHOCTH

3) cooTBETCTBUS

4) He3aBHCHMOCTH

22. Kocmuueckuit kopaOib ¢ IByMsl KOCMOHABTaMH JIETUT cO cKopocThio v=0,8c (c
- CKOPOCTh CBETa B BAKYyMe) B CUCTEME OTCUETa, CBI3aHHOMN C HEKOTOPOW
ianeToi. OIMH U3 KOCMOHABTOB MEJICHHO ITOBOPAYMBACT METPOBBINA CTEPIKEHD W3
MOJIOKEHUS 1, MEPICHINKYISIPHOTO HATIPABJICHUIO IBIXKCHUS KOPaois, B
MOJIOKEHHE 2, TapaUIeIbHOE HAMIPABICHHUIO JIBIKCHUS. J{JIIHA 3TOTO CTEPIKHS C
TOYKY 3pEHISI HAOIIOAaTelIs, HAXOIAIIETOCs Ha TUIAHEeTe, ...

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

2) mamenstercs ot 1,0 M B monoskernun 1 10 1,67 M B MOJIOKEHNH 2

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

4) usmensiercs ot 0,6 M B nostoxkenu 1 10 1,0 M B ojtoKeHUH 2
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23. KocMmuueckuii kopabiib ¢ IByMsi KOCMOHABTaMH JIETHT CO cKopocThio v=0,8¢ (¢
- CKOPOCTh CBETa B BAKYyMe) B CUCTEME OTCUYETa, CBI3aHHOMN C HEKOTOPOW
wianetoil. OQUH U3 KOCMOHABTOB MEJIJICHHO TIOBOPAYUBAET CTEP>KEHb AIUHOK 0,6
M U3 MOJIOKEHUS 1, MapauieIbHOTO HAMPABICHHUIO TBUKCHUS KOPaOJIs, B
MOJIOKEHHE 2, IEPIICHIUKYIIPHOE HAIIPABICHUIO ABIKCHHUSA. J[JIMHA 3TOTO CTEePKHS
C TOYKH 3pCHUS HaOIIOIATesl, HAXOASAIICTOCs Ha IUIAHETE, ...

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

2) msmensiercs ot 1,0 M B monoskeHnn 1 10 1,67 M B MOJIOKEHUH 2

3) pasua 1,0 M iput F0GOH €T0 OpPHUEHTAIIMH

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

24. Kocmmueckuii kopabib 1eTuT co ckopocthio v=0,8c (¢ - CKopocTh cBeTa B
BaKyyMe) B CICTeME OTCUeTa, CBA3aHHON C HEKOTOpOH miuaHeToi. OnuH u3
KOCMOHABTOB MEJJICHHO MOBOPAaYMBAET METPOBBIM CTEPKEHb U3 MOJOXKEHHUS 1,
MEPIICHIUKYIISIPHOTO HATIPABJICHUIO JIBHKCHUS KOPAOIs, B MOJOKEHUE 2,
napajuiesibHOE HaIMPaBJICHUIO IBUKEHUA. JIJIMHA 3TOTO CTEP>KHS C TOUKH 3PEHUS
JIPYroro KOCMOHABTA ...

1) usmensiercs ot 1,0 M B mosioskenuu 1 10 0,6 M B TOJOKEHUH 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

25. Kocmmueckuit kopabib 1eTuT co ckopocthio v=0,8c (¢ - CKOpocTh cBeTa B
BaKyyMe) B CHCTEME OTCUETa, CBA3aHHON C HEKOTOpOil raneToit. OauH u3
KOCMOHABTOB MEJJICHHO OBOPAaYMBAET METPOBBIN CTEPKEHDb U3 TIOJOXKEHHUS 1,
napasuieIbHOTO HAIMIPABJICHHUIO ABHKCHUS KOPaOJis, B MOJOXKEHHUE 2,
MEPIEeHIUKYIIPHOE HAMPABICHUIO IBIKEHHsI. [IJIMHA 3TOTO CTEP>KHS ¢ TOUKU
3pEHUs APYroro KOCMOHABTA ...

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

2) m3menstercst ot 1,0 M B monoskeruu 1 10 1,67 M B ONOKEHHH 2

3) paBna 1,0 M nipu n1000# €ro OpUEHTAIIUA

4) uzmenstercs ot 0,6 M B monoxenuu 1 10 1,0 M B onoskeHnu 2

26. BpoyHOBCKOE JBHKEHUE TIOATBEPKIAET CYIIECTBOBAHHUE ...
1) B Ipupo/IEe WIEATBHOTO ra3a

2) Xa0THYECKOTO TEMIOBOTO ABHXKEHHSI aTOMOB M MOJIEKYIT

3) BSIBKOCTH KHIKOCTEN

4) cBepXBBICOKOTO BaKyyMa

27. YToOBI CKOPOCTH JIBIKEHHUS] OPOYHOBCKUX YaCTHUI] YBEJIMIHIACH HEOOXOAUMO
...(Bp1OepuTe Bce BepHBIE BAPHAHTHI OTBETA)

1) yBenmuuuTh TEMIIEPATYPY

2) yMEHBIIUTh TEMIIEPaTypy

3) yBennuuTh Maccy OpOYHOBCKOH YaCTHIIBI

4) yMEHBIIUTH Maccy OPOYHOBCKON YaCTHUIIbI

5) yBeNNYUTH KOHIIEHTPALMIO YaCTHI]

28. lnst M30TepMHUYECKOTO MPOLIecca CIPaBEJTUBbI COOTHOLICHHUS . ..
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

29. I[J'If[ H30XOPHOTO Iponecca cupaBeAJIMBbl COOTHOILICHHUS ...
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

30. /Iyt u300apHOTO IpoIecca CpaBeIMBbI COOTHOIICHHS . . .
1) T=const, p>0, V>0
2) T>0, p=const, V>0
3) T=const, p>0, V<0
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4) T>0, p>0, V=const

31. TIpouecc, B X0/ie KOTOPOTO YMEHbIICHHE BHYTPEHHEH YHEPI UK ra3a M03BOJISIET
€My COBEpIIUTh paboTy HaJl BHEIIHUMH TEJIAMH, HA3bIBAETCS ...

1) usorepmuueckuii

2) aguabaTHbIM

3) u30XOpHBIit

4) u3oGapHsIit

32. TIpouecc, mpu KOTOPOM W3MEHEHHE BHYTPEHHEW YHEPTUH PaBHO paboTe, B3ATOH
CO 3HAKOM «MHHYCY», HAa3bIBACTCA ...

1) aguabaTHBIM

2) u300apHBIM

3) uzoTepMuUECKUM

4) U30XOpPHBIM

33. - 9TO HAIPSHKEHHOE COCTOSTHHE MOBEPXHOCTHOTO CJIOS KHKOCTH.
1) IMoBepXHOCTHOE HATSKEHUE

2) MonekynsapHoe JaBJICHUE

3) Cuita NOBEpXHOCTHOTO HATSKCHUS

4) KoadurmeHT TOBEpXHOCTHOTO HATSHKSHUS

34. sIBnenne 3aKJIFOYAETCSL B TOM, YTO CMaYHBAIOIIAst JKUIKOCTh B
KaIUBIPe MOJHAMAETCS U yCTAHABIMBACTCS BBIIIE, YEM B COOOIIAIOMIMMCS C HUM
HIHPOKOM COCYJIE, @ HECMAYHUBAIOIIASI YKUIAKOCTh OMYCKACTCS U yCTAHABIMBACTCS
HIDKE, Y€M B COOOIIAIONIAMCS C HAM IIHPOKOM COCYIIE.

1) Ba3KocTH

2) KaluUIAPHOCTH

3) MOBEPXHOCTHOTO HATSKEHHSI

4) nubdyszun

35. JKHIKOCTD B KaIMIUIAPE MOAHUMAETCS M YCTaHABINBAETCS BBIIIE, YEM
B COOOIIAFONIAMCS ¢ HUM IIUPOKOM COCYIIE.

1) CmaumBaroras

2) Bsizkast

3) HecmauwmBaromiast

4) UneansHas

36. KHIKOCTh B KAIMJUISIPE OIMYCKAETCSI U YCTAHABIMBAETCS HUXKE, YEM B
COOOIIAIOIIMUMCS ¢ HUM ITUPOKOM COCYJIE.

1) CmaumnBaromias

2) Bsizkas

3) HecmaunBaromas

4) UneanbHas

37. Ecinu Crutbl IPUTSKEHHS MEXKTY MOJIEKYIaMHE SKHIKOCTH OOJIbIIE, YeM MEXIY
MOJICKYJIaMH JKHUJIKOCTH U MOJIEKYJIaMH TBEPIOTO TeNa, TO 3Ta KHIKOCTh
SIBIIACTCA. ..

1) Bs3KoiA

2) cMauMBaroIIEH

3) uaeanbHOM

4) HecMaumMBaronIei

38. Eciit cHJIbl IPUTSDKSHHS MEXKIY MOJNICKYJIaMH )KUAKOCTH MEHBIIIE, YeM MKy
MOJIEKYJIaMH JKHJIKOCTH U TBEPIOTO TeNa, TO 3Ta KUIKOCTh SBIISETCS ...

1) Bs3Koii

2) cMaduBaronen

3) uneanbHOIM

4) HecMayMBarOLIEH

39. IIpu morpyKeHUH B XKUAKOCTh KAMIUIIPHON CTEKISTHHON TPyOKH ypOBEHB
JKUJIKOCTH B HEH TIOMHUMAETCS Ha 4 MM HaJl YPOBHEM >KHUAKOCTH B COOOIIAIOIITIMCS
¢ HUM cocyne. Ecnu B3ATh Kanmmuisip AuaMeTp, KOTOporo B 2 pasa Oomblre, To
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BBICOTA MMOAHATHUSA ) KUAKOCTU B HEM 6yIICT paBHa MM.
1)2

2) 4

3)8

4) 16

40. TIpu norpy>XeHUH B )KUAKOCTh KalMJUIIPHOM CTEKIJITHHOM TPYOKH ypOBEHb
JKUJKOCTH B HEHM MOAHMMAETCs Ha 4 MM HaJ] ypOBHEM KUAKOCTH B COOOIIAOIIMCS
¢ HUM cocyne. Eciu B34Th Kanuiuisip AnaMeTp, KOTOPOTO B 2 pa3a MEHBIIIE, TO
BBICOTA MOAHATHSA )KUAKOCTH B HEM OyJeT paBHa MM.

1)2

2)4

3)8

4) 16

41. Tepaple Tena, aTOMbI K MOJICKYJIbI B KOTOPBIX PACIIONIOKEHBI YIOPSAI0UCHHO U
00pa3yoT MePHOAUICCKH TOBTOPSIOIIYIOCS CTPYKTYPY, HAa3bIBAIOTCA ...

1) kpucCTaTUYECKUMH

2) U30TPOIHBIMU

3) amopdubIMU

4) abCOIOTHO TBEPABIMU

42. TBepaple Telna, B KOTOPBIX aTOMBI M MOJICKYJIBI PACIIONO)KEHBI OECIOPSI0YHO,
HAa3BIBAIOTCS ...

1) kpucTaITUYECKIMH

2) aHU30TPOITHBIMH

3) amopbHBIME

4) abCOoIOTHO TBEPABIMH

43. N3menenue GopMbl U 00beMa TBEPIOTO Telia MO/ NCHCTBUEM BHEIIHEH CHIIBI,
Ha3bIBACTCS ...

1) nepemenienueM

2) nebopmarnueii

3) cMemeHrEM

4) pazBuTreM

44, HasbIBaeTCs Ae(opMaliys, MOJTHOCTHIO HCUE3aloIas mocie
IIPEKPALLEHUS NEUCTBUS CUIL.

1) Vmpyroii

2) OcrarouHoi

3) Inactuyeckoit

4) AbcomoTHOI

45. Yreepxxaenue: «OTHOCHTENbHAS Ae(OPMALHS MIPSIMO IIPOTIOPLHOHAIbHA
JnehopMUpYIOLIEH cuile, MPUXOAAIICHCS Ha SMHHILY IUIOLIAIH CEUCHUS Teay,
CNIPaBeUTHBO JJIsI 3aKOHA ...

1) Bopenu — XKropena

2) T'yk

3) Herotona

4) Mackans

46. Eciiu yBeM4MTh B 2 pasa 3HaueHHe 1e(hOPMHUPYIOIIEH CHIIbI, HE MEHSS
TUIONIA/Ib MONIEPEYHOTO CEYEHUs Tella, TO 3HaUCHHE OTHOCUTENIBHON 1ehopMaIyu. ...
1) He U3MEHHUTBCS

2) yMeHBIIUThCA B 2 pa3a

3) yBenunuurces B 4 pasa

4) yBenu4uTes B 2 pasa

47. Ecnu yMEHBIIUTH B 2 pa3a 3HaueHHE NeOPMHUPYIONICH CHITBI, HE MEHSISI
UIOLIA/Ib ONIEPEYHOTO CEYCHUs Tela, TO 3HaUCHHEe OTHOCUTEIbHOU AeopMalHu. . .
1) HE U3MEHUTBCSA

2) YMEHBIIUTHLCS B 2 pasa

3) yBenuunrcs B 4 pasza
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4) yBenuuutes B 2 pasza

48. HocuteasiMu 3JIEKTPHYESCKOTO TOKA B METaIlIAX SBISIOTCS ...
1) npoToHsI

2) 3MeKTPOHBI

3) uoHsI

4) HelTpOHBI

49. HocuTensamMu 3JIeKTPUIECKOTO TOKA B Ta3ax SIBISTFOTCA ...
1) npoToHsI

2) SIIEKTPOHBI

3) voHsI

4) HelTpOHBI

50. HocuTensmu 3MeKTPHIECKOTO TOKA B IEKTPOIUTAX SBISAIOTCS ...
1) npoToHsI

2) 3MEeKTPOHBI

3) uoHsI

4) HeUTpOHBI

51. BemtecTBa, yIeapHOE COMPOTHBIECHHE KOTOPBIX GOJBIIE YASTBHOTO
COTIPOTHBIICHHUSI METAUIOB, HO MEHBIIIE YAEIHLHOTO COMPOTHBIICHUS IUIEKTPHKOB,
Ha3bIBAIOT ...

1) cerHeTO3NEKTPUKAMHU

2) MpOBOJHUKAMH

3) monynpoBOJHUKAMHE

4) dheppoMarseTHKaMu

52. TIpoBOIUMOCTD TOIYIPOBOTHUKOB, 00YCIIOBJIEHHAS HATHYHEM B HUX
M30BITOYHBIX DJIEKTPOHOB MPUMECH, Ha3bIBAETCS ...

1) cobcrBenHOI

2) aKIenTopHoi

3) 2IIEKTPOHHO-BIPOYHO

4) noHopHOM

53. TIpoBOIUMOCTH MOJYIIPOBOIHIKA, O0YCIOBICHHAS HATUYHUEM B HEM JIBIPOK,
Ha3bIBACTCA ...

1) aknenTopHoit

2) cobCTBEHHOM

3) noHOpHOIA

4) 371€KTPOHHO-ABIPOYHON

54. Hocutensmu 3apsiia B OJIYTTPOBOIHHUKAX SBISIOTCS ...
1) HEUTPOHBI U MPOTOHEI

2) aHHOHBI U KATHOHBI

3) aTOMBI K MOJIEKYIIbI

4) 37eKTPOHBI U IBIPKH

55. YcnoBreM BO3HHKHOBeHHS diiekTpudeckoro Toka HE siBisiercs Hanmuvue ...
1) nudsexTprKa

2) CBOOOIHBIX 3apPsHKEHHBIX YaCTHI]

3) 2JIEKTPUYECKOTO OIS

4) 3aMKHYTOU 3JIEKTPUYECKOH 1ienu

56. Eciu BenuuuHy 3apsijia yBEIMYUTh B 4 pa3a, TO 3HAYECHUE IEKTPUYESCKOTO TOKa
B LCIIH ...

1) He u3MeHUTCS

2) yBenuuutcs B 2 pasa

3) yBenuuurcs B 4 pasza

4) ymenbIuTCs B 4 pasa

57. Ilpu yBenndeHUH CUJIBI TOKA B 4 pa3a KOJUIECTBO TEIUIOTHI, BBIACIIEMOE HA
COTIPOTHBJICHUH 32 TOXKE BPEMsl, YBEIIMIUTCS B pas(-a).
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1)2
2)8
3)4
4) 16

58. st «UEHTPBI TSHKECTU MOJIOKUTENBHBIX U OTPHUIATEIBHBIX
3apsJI0B COBMAJAIOT B OTCYTCTBHE BHEIIHETO JIEKTPHIECKOTO TI0JIsl; XapaKTepHa
SJIEKTPOHHAS HOJIAPHU3ALIHS; TUIIONBHBIA MOMEHT MOJIEKYJ B OTCYTCTBHE BHELIHETO
SIIEKTPHUIECKOTO MOJISl PABEH HYIIIO; MOJSIPU30BAHHOCTD TUAJIEKTPHKA TIPSMO
[POTOPIHOHAJBFHA HAIPSKEHHOCTH DIEKTPUIECKOTO MOJISL.

1) moMAPHOTO MUBIIEKTPHKA

2) KPUCTAIUTHYECKOTO JUIEKTPHUKA

3) HENOJSIPHOTO UAJIEKTPUKA

4) cerHeTodIeKTprKa

59 MMEIOT aCHMMETPHYHOE CTPOEHHE, YTO IIPUBOIMT K HECOBIAICHUIO
«UECHTPOB TSHKECTHY MONOKUTENBHBIX U OTPULATEIBHBIX 3apsI0B B MOJICKYJIC U,
CJIe/IOBATEIbHO, HAIMYHIO HEHYJIEBOTO AUMOILHOTO MOMeHTa. B oTcyrcTBHM
BHEIITHETO AJICKTPUUYESCKOTO MOJISI JUIOJIbHBIE MOMEHTHI OPHEHTUPOBAHBI
Xa0THYECKU U CyMMApPHBIH AUIONBHBIA MOMEHT BCEX MOJIEKYI paBeH Hyito. [Ipu
HAJIO)KEHUU BHEIIHETO IEKTPUIECKOTO MO Xa0TUYECKU OPUSHTUPOBAHHBIC TI0
Pa3HBIM HAMPABICHUAM KECTKUE AUIONN CTPEMSTCS TIOBEPHYTHCS 110
HAITPABJICHHIO JACHCTBUS AMEKTPUUECKOTO OIS, TO €CTh UMEET MECTO TUIMOJIbHAS
(opreHTanMOHHAS) IO PU3ALIUS.

1) IonsipHBIE TUIEKTPUKU

2) Kpucramindeckue THIICKTPUKH

3) HenonsipHble TU3MEKTPUKA

4) CernetoaneKTpuka

60. - 3TO AMAJICKTPUKH, 00JIaJar0IIKe B OMPEICICHHOM HHTEPBAJIC
TEeMIIepaTyp CHOHTAHHO# (CaMOMPOM3BOILHOI) MTONISIPU30BAHHOCTHIO. BO BHEIIHEM
MarHUTHOM MOJIE MTPOUCXOUT MEPEOPUEHTALHSI UITOIBHBIX MOMEHTOB T10 MO0, B
OTCYTCTBHE BHEIITHETO SIIEKTPUUESCKOTO TOJISI [TOISPU30BAHHOCTH COXPAHAETCS.
[ossipr30BaHHOCTH 3aBUCHT OT TeMIieparypbl. [Ipu JOCTHKEHUH HEKOTOPOTO
KPUTHUYECKOTO 3HaueHHus (Touka Kropu) nepexost B 0ObIYHBIH AUIICKTPUK.
XapakTepHO SBICHHE THCTEPE3UCa.

1) IonsipHBIE TUITEKTPUKU

2) Kpucraminueckue THU3ICKTPUKH

3) HenonsipHble TU3IEKTPUKA

4) CerneToanekTpuka

61. - 3TO BEIECTBA, HAMATHUYHUBAIOIIMECS BO BHEIITHEM MATHUTHOM
TI0JIe IPOTHB HAIIPABJICHUSI TI0JISL, IO3TOMY IIPU HAXOXKICHHU BO BHELIIHEM
MAarHUTHOM II0JIE €r0 CIIETKa OCIa0isioT. B OTCYTCTBHM BHEIIHETO MATHUTHOTO
TOJISL 3TH BEI[ECTBA HEMArHUTHBI M CyMMApHBI MATHUTHBIA MOMEHT aTOMOB
(Morekyit) paBeH Hyi0. MarHuTHas! BOCIIPUMMYHMBOCTD HE 3aBUCUT OT
TeMreparypbl. Mex 1y HaMarHH4eHHOCTHIO M HAMPSDKEHHOCTHIO MArHUTHOTO OIS
CYLIECTBYET JIMHEWHAS 3aBUCHMOCTh. MarHUTHas! IPOHULIAEMOCTh MEHBIIIE WK
paBHa |, HE 3aBUCUT OT HANIPSHKEHHOCTH BHEIIHETO MATHUTHOTO TOJISL.

1) MnamaraeTrkn

2) ®eppoMarHeTHKH

3) [TapamarHeTHKu

4) CerHeToaNeKTpUKI

62. - 9TO BEIIECTBA, HAMArHUIMBAIOIIIECS BO BHEIIIHEM MarHUTHOM
TOJIC TIO HATPABIICHHIO ITOJIS, IO3TOMY MPH HAXOXKJCHUU BO BHEITHEM MAarHUTHOM
MOJIe OHHU €TO CJIETKa YCHIIMBAOT. [IpH OTCYTCTBHM BHEUTHETO MAarHUTHOTO TIOJIS
MarHUTHBIE MOMEHTHI 3JICKTPOHOB HE KOMIICHCHPYIOT APYT JPyra H aTOMBI STHX
BEILIECTB BCerJa 00alatoT MArHUTHBIM MOMEHTOM. MarHuTHasi BOCIPUHUMYHBOCTh
yOBIBAET C MOBBILICHHEM TEMIIePaTypbl. MeX1y HAMarHH4EHHOCTBIO
HAIPSHKEHHOCTHI0 MArHUTHOTO TIOJISl CYLIECTBYET JINHEHHAsl 3aBUCUMOCTb.
MarnuTtHas MPOHUIIAEMOCTh OOJIbITIC WITH paBHa 1, yOBIBAET ¢ MOBBIICHHEM
TEeMIIepaTyphl.

o1




1) lnaMarHeTHKY

2) OeppOMarHeTUKy

3) IapamarueTuku

4) HenonsipHble AUIIEKTPUKA

63. - 9TO BeIlleCTBa, 00JAAal0IINe CIOHTAHHON HAMarHUYEeHHOCTBIO, TO
€CTh OHM HaMarHWYEHbI ke B OTCYTCTBUH BHEITHETO MarHUTHOTO MoJis. B cBoeit
CTPYKTYpE HMEIOT MHUKPOCKOITMYECKHE 30HBI — IOMEHBI. [1pr BHECEHUH HX BO
BHEIIIHEE [10JI¢ BCE JOMEHBI IOBOPAYUBAFOTCS CBOMMH MArHUTHBIMA MOMEHTAaMH B
OZIHY CTOPOHY, B pe3yJIbTaTe BEIIECTBO HAMArHUYMBACTCS U 3HAYUTEIEHO
YCHIIBAET BHEIIHEE MarHUTHOE note. [Ipu ocnabieHny BHEIIHETO MarHUTHOTO
THOJISL IO HYJSl COXPAHAeT OCTaTOYHOE HaMarHMYMBaHUue. MarHuTHas
OPOHHIAEMOCTh BO MHOTO pa3 0oJibliie 1, OHa 3aBHCHT OT HAIPSDKEHHOCTH
MAarHUTHOTO T10J1s1. BHavyajie MarHuTHas MPOHULIAEMOCTD pacTeT ¢ yBenndeHnem H
3aTeM, IOCTHIas MAaKCUMyMa, HAYMHACT YMCHBIIATHCS, CTPEMSICh K SIUHUILIE (B
Cllydae CUIbHBIX TOJE).

1) AnamarsHeTHku

2) ®eppoMarHeTHKH

3) [MapamarueTrku

4) IonspHBIE TUAICKTPUKH

64. 3apspKeHHAs! 9aCTHIA JBHYKETCS B JIEKTPUISCKOM IIOJIE IO ...
1) npsiMoii THHUK

2) mapaboe

3) BUHTOBO# TPACKTOPHH

4) runepbose

65. TTonoKUTETBHO 3apsDKEHHAS YaCTHIIA BJIETAET CO CKOPOCTh V B OMHOPOTHOE
3MEKTPUYECKOE MOJIE B HAMIPABJICHUH BEKTOpa HAPsDKEHHOCTH. [IpH 3TOM OHa
OyneT nBuUratbes ...

1) no BHHTOBOH TPaeKTOPUH

2) 3aMeIJIEHHO

3) o okpyx)HOCTH

4) yCKOpEeHHO

66. OTpuIaTeIbHO 3apsHKCHHAS YACTHIIA BIICTAET CO CKOPOCTD V B OHOPOIHOE
3IIEKTPUUYECKOE TMOJIe B HATIPABICHUH BEKTOPA HaMpspKeHHOCTH. [1pn 5TOM oHa
OyneT nBuratbes ...

1) o BUHTOBO# TPaeKTOPUH

2) 3aMe/IJIeHHO

3) 10 OKPYKHOCTH

4) yCKOpEeHHO

67. 3apsoKeHHAs YaCTHUIA, BJIETAOIIAs B MATHUTHOE TI0JIE CO CKOPOCTh V BIOJH
JIMHUA MarHUTHOW WHIYKIMH, JBUKETCS ...

1) o BUHTOBOM TPAaeKTOPUH

2) paBHOMEPHO MPSIMOJIMHEHHO

3) 10 OKPY)KHOCTH

4) no mapaboie

68. 3apspKkeHHast YacTHIa, BICTAMOIIAS B MATHUTHOE IT0JIE CO CKOPOCTh V
TePICHNKYISPHO JTUHUAM MATHUTHON HHIYKIIUH, TBIKETCS ...

1) mo BHHTOBOH TPaeKTOPUH

2) paBHOMEPHO MPSIMOJIMHEHHO

3) mo okpyxHOCTH

4) no napabone

69. 3apshKeHHast 4aCTHIA, BIETAIONIAS B MATHUTHOE MOJI€ CO CKOPOCTh V MOJI YIIIOM
a K BEKTOpY UHAYKIHH B MarHUTHOTO MOJIsI, ABHIKETCS ...

1) MO BUHTOBOM TPACKTOPHH

2) paBHOMEPHO HPSAMOJIUHENHO

3) 110 OKPYXHOCTH

4) o mapaGoie
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70. OTHOLIEHUE CKOPOCTH PACIPOCTPAHEHHUS CBETa B BAKyyMe K CKOPOCTH
pacnpocTpaHeHHs CBeTa B JaHHOI cpejie Ha3bIBaeTCs ...

1) oTHOCHUTENBHBIM TTOKa3aTeNIeM TIPEIOMIICHHUS

2) mokasarejieM MPeIOMIICHHUS BTOPO# Cpelibl OTHOCUTENBHO MEePBOit

3) mokaszareseM MpeNOMIICHHUS TIEPBO CPe/ibl OTHOCUTENIBHO BTOPOit

4) abCOMIOTHBIM MOKA3aTeIeM MPEIOMIICHUS

71. Ecnu cBeT mepexoAnT U3 CTEKJIa B BOIY, TO YToJ MaAeHus OymeT
yria(-y) IpeIoMIICHHUS.

1) Gosnblire

2) MeHbIIEe

3) pasen

72. Eciu CBET MEepPEeXOAUT U3 BOABI B CTEKJIO, TO YroJl MajeHus OyaeT
yrta(-y) mpeloMIICHHSL.

1) Gombire

2) MeHbIIe

3) paBen

73. ]I mOBBIICHAS TIpeeTia pa3pelieHns] 00BEKTHBAa MUKPOCKOIIa HEOOXOAUMO ...
(BriOepuTe Bce BepHBIC BAPHAHTHI OTBETA)

1) yBenu4HTh MOKA3aTENb PEIOMIICHHS CPE/IBI

2) YMEHBIIUTH MOKA3aTeNb IPEIOMIICHHSI CPE/IbI

3) 0CBETUTH MHUKPOOOBEKT CBETOM C MEHBIIIEH IITHHON BOJIHEI

4) oCcBeTHTh MUKPOOOBEKT CBETOM C OOJBIIEH ITHHOM BOJTHBI

5) YMEHBIIUTE YHCIOBYIO allePTYPy

74. Beinaroutuiicst ¢ppaniy3ckuii ¢pusuk Jlyn ne bpoiine npemioxun popmyiy,
OIIPECIIAIONLYIO IIIMHY BOJIHBI, HA3BAaHHOM 3aTeM «BOJHOM Ae bpoiusa». Bonna ne
Bpoiing —s1o0 ...

1) oTHOLIEHHE CKOPOCTH CBETA K YaCTOTE IEKTPOMAHUTHOTO M3Iy4eHHUS

2) BOJIHA, XapaKTePHU3YOIIas yIPyrue KoNeOaHus B aToMaxX KPUCTAITMIESCKOH
peleTKH

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

4) BomHA, BO3HHUKAIOIIAS B PE3YJIbTaTe HAOKEHHS OTPAXKEHHBIX OT MPETPajl BOJIH

75. JInuna BonHBI Ae bpoiing ysenuuuTcs B 2 pa3a, €Cilii KHHeTHIecKast YHepTUs
MHKPOYACTHUIIBI pasa.

1) ymenbmures B 4

2) yBenuuurcs B 4

3) yBenmuuurcs B 2

4) ymeHbIIUTCS B 2

76. Ecitit 4acTULIBI KIMEIOT OJJHHAKOBYIO CKOPOCTbh, TO HAMMEHBILECH JTHHON BOJHBI
ne Bpoiins obnmanaer ...

1) HelTpoH

2) mpoToH

3) anmekTpoH

4) ansda-yacTria

77. Eciii 9acTUIBl MMEIOT OJJMHAKOBYIO JIJTMHY BOJHBI Jie Bpoiins, To HanMeHbIIe
CKOPOCTh 00Jaaer ...

1) aneda-yactrna

2) mpoTOH

3) anektpoH

4) HeitTpoH

78. Ecnu 9acTHIbl UMEIOT OMMHAKOBYIO CKOPOCTh, TO HAUOOJIBIICH AJIMHOMN BOJHBI
ne bpotins obnmagaer ...

1) neitrpon

2) poToH

3) anexTpoH
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4) ansda-yacTria

79. Eciu 9acTHIbI MMEIOT OJMHAKOBYIO JUIMHY BOJIHBI Jie Bpoiis, To HanGobLiei
CKOpOCTh 00JIajaer ...

1) HeiTpoH

2) mpoToH

3) anektpon

4) anba-gactuma

80. CorracHo rumorese e bpoiins, 1rHa BOJTHBL, OTIMCHIBAIOIIAsT BOTHOBHIC
CBOICTBa Tella, OMPEACISETCS €ro ...

1) suHeprueit

2) pa3mepom

3) o6beMoMm

4) UMITynBECOM

81. Jlnuna BosHbI ne Bpoiins yacTuisl yMeHpIunacsk apoe. CKOpoCTs ITOH
JACTHIIBI pasa.

1) ymenbunace B 2

2) ymeHbIIuIach B 4

3) yBenuumnace B 2

4) yBenuuunach B 4

82. Innna BomHs! Ae bpoiing gactuipl yBennamiack BaBoe. CKOpOCTh ATOH
YaCTHI[I pasa.

1) ymeHbIIHIaCH B 2

2) yBeNHUYUIACH B 2

3) ymeHnbmunach B 4

4) yBenuunnace B 4

83. Kunernyeckast HEprusi KJIaCCHYSCKON YacTHIBI yBEINYUIAch B 2 pa3a. [nuHa
BOJIHBI Jie bpoiiss 3To#l yacTHIbl paza.

1) ymenbiunace B 2

2) yBenuumiaach B 2

3) ymenbuunace B 4

4) yBenuunnace B 4

84. 113 cOOTHOIIICHHSI HEOTIPEICICHHOCTESH KOOPAMHATEI M UMITYJIbCa CIICIYET,
qTo...

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

2) cucrema, UMEIOIIasi HEKOTOPOE BPeMsI )KU3HH, HE MOXKET ObITh
0XapaKTepU30BaHa ONPEEIIEHHBIM 3HAYEHUEM SHEPTUU

3) ecnu MbI 3HAEM UMITYJIBC MUKPOUYACTHIIBI, TO €€ SHEPTHUSI CTAHOBHUTCS
HeonpeaeaeHHOU

4) cucteMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXET ObITh
O0XapaKTepU30BaHa ONPEEeIIEHHBIM 3HAY€HHUEM SHEPTUU

85. VI3 COOTHOIICHUS HEONPEIEICHHOCTEI YHEPTHH M UMITYJIbCa CICYET, UTo ...
l) €CJIM MBI 3HAEM UMITYJIBC MUKPOYACTUIIbI, TO €€ KOOpAWHATA CTAHOBUTCHA
HEOIpeIeIeHHON

2) cucTeMa, IMEIOIIAs HEKOTOPOE BPEMSI )KU3HH, HE MOKET ObITh
OXapaKTepU30BaHa ONPEeIIEHHBIM 3HAY€HUEM SHEPTUU

3) ecnu MbI 3HAEM UMITYJIHC MUKPOUYACTHUIIBI, TO €€ SHEPTHUSI CTAHOBHUTCS
HeomnpeAeaeHHOU

4) cucteMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXET ObITh
0XapaKTepU30BaHa ONPEEIEHHBIM 3HAY€HUEM SHEPTUU

86. 113 COOTHOILICHUSI HEOTIPEIEICHHOCTEH YHEPIHUH M YaCTOThI CIIEYET, HTO ...
1) eciit MBI 3HAEM UMITYITEC MUKPOYACTHIIBI, TO €€ KOOPIHUHATA CTAHOBHTCSI
HEOIpeIeICHHOM

2) cucreMa, IMEIOIIAst HEKOTOPOE BPEMSI KU3HH, HE MOXKET OBITh
OXapakTepH30BaHa ONPEICICHHBIM 3HAYCHHEM SHEPTHH
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3) ecau MBI 3HAEM HMITYJIBC MUKPOYACTHUIIBI, TO €€ SHEPIUsI CTAHOBHUTCS
HEOIpeeIeHHOM

4) cucrema, UMEIOLIAsi HEKOTOPOE 3HAYCHUE YACTOTHI, HE MOXET OBITh
OXapaKTepH30BaHa ONpeAEICHHBIM 3HaUCHUEM SHEPTUU

87. VI3 cooTHOLIEHUS HEOPE/ICICHHOCTEH YHEPIHU M YaCTOTHI CIIEIYET, UTo ...
1) ecnit MBI 3HAEM UMITYJTBC MUKPOYACTHUIIBL, TO €€ KOOPAHHATA CTAHOBUTCSI
HEOIpeAEICHHON

2) cucreMa, IMEIOIIAst HEKOTOPOE BPEMSI KHU3HH, HE MOKET OBITh
0XapaKTepH30BaHa OMPEICICHHBIM 3HAUCHUEM YHEPTHH

3) ecau MBI 3HAEM HMITYJIBC MUKPOYACTHLIB, TO €€ SHEPIUsI CTAHOBHTCS
HEOIpeAEICHHON

4) cuctema, UMEIOLIAsi HEKOTOPOE 3HAYCHUE YACTOThI, HE MOXKET OBITh
OXapaKTepH30BaHa ONPE/IeNICHHBIM 3HaUCHUEM YHEPTHH

88. BekTop cxopocTH BCerna ...

1) coBmagaer ¢ BEKTOPOM YCKOPEHHUS

2) MPOTHBOIIONOKEH HATIPABICHUIO TBIKCHHUS Tela
3) coBmajaer ¢ HampaBJICHUEM JBUKCHHS Tela

4) IPOTHUBOMOJIOKHO HANIPABJIICH BEKTOPY YCKOPCHHSI

89. Ecnu Teno ABIKETCS 3aMENICHHO, TO BEKTOP YCKOPCHHS BEKTODY
CKOPOCTH.

1) conanpasnex

2) mepIeHINKYISIPeH

3) HampaBIeH MPOTHBOIMOIOKCHO

4) pacronioxkeH Mo yIiioM K

90. Ecitut TeJo ABMKETCS YCKOPEHHO, TO BEKTOP YCKOPCHHSI BEKTOPY
CKOPOCTH.

1) pacronoxeH 1Mo yrioMm K

2) mepIeHIUKyISIpeH

3) IPOTHBOIIONIOKHO HATIPABICH

4) coHarnpasieH

91. Ecnu pyKosITKa IPAaBOTO BHHTA BPAIAETCS B HANIPABIICHUH [BIKCHUS TEJIa T10
OKPY)KHOCTH, TO MOCTYIATEIbHOE IBIKCHIE BUHTA YKAXKET HAlIPABJICHUES
BEKTOpA. ..

1) yrimoBoro nepeMenieHus

2) yIJI0BO# CKOPOCTH

3) yI10BOTO yCKOpEHHMs

4) MOMeHTa UMITyJIbCa

92. BeKTop YIJIOBOrO YCKOPEHHsI COHAIIPABIICH C BEKTOPOM YIJIOBOM CKOPOCTH IIPU
JBUKECHHUL.

1) paBHOMepHOM

2) paBHO3aMEICHHOM

3) yckopeHHOM

4) HepaBHOMEPHOM

93. BeKTOp YIIIOBOTO YCKOPEHHS POTHBOTIONOKHO HAMIPABIICH BEKTOPY YITIOBO#
CKOPOCTH MPH JBUKEHUH.

1) paBHOMEpHOM

2) 3aMeJIeHHOM

3) paBHOYCKOpEHHOM

4) HepaBHOMEPHOM

94. CropocTtb Mstua Maccor 50 T, OpOIIEHHOTO BEPTHKAILHO BBEPX, MEHSETCS 110
3akoHy v=12-10t. 3HaueHHe MOAYIS UMITYIIbCA MsIUa uepe3 2 CEeKyH/Ibl mocie
HayaJia IBWXKCHUs paBHO __ krem/c. (0,4)

1)0,4

2) 400

3)-0/4

4)4

na-2. OIlK-1
[Mpumensiet 6a3oBbIe
3HAHMS
€CTECTBEHHOHAYYHOTO U
MaTeMaTH4eCcKoro LHUKJIa
NPY PEIICHUH 3a1a4 B
00JIaCTH SKOJIOTUH
HPUPOIOTIONIE30BAHUH
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95. Cropoctb Mstua Maccor 100 1, OpOIICHHOTO BEPTUKAIBLHO BBEPX, MEHSETCS 110
3axoHy v=40-8t. 3HaueHue Moy UMITyJIbCa MA4a yepe3 4 CeKyHbl I0CciIe Hadana
JIBIDKEHUS PaBHO Krem/c.

1)-08

2) 800

3)0,8

4)8

96. JlaHb! TpH Tena: CINIONTHOHN TUCK, TOHKOCTEHHBIN HWIHHAD (Tpy0a) u mmap,
IpHYeM Macchl M U pagnychl R ocHOBaHMH I¥cka U TPpyObl U paguyc mapa
onuHakoBbl. OCh BpallleHUs IPOXOAUT Yepe3 LEeHTp Tena. [l MOMEHTOB HHepLuii
paccMaTpuBaeMbIX T€J BEPHBIM SIBISIETCS yTBEPXKICHHUE, UTO ...

1) HanOOJIBIIUM MOMEHTOM MHEPIIMHU 003 aeT AUCK

2) HanOONBUIMM MOMEHTOM HHEPIMHU 00agaeT map

3) MOMEHTBI HHEPIIMH BCEX TPEX T OAMHAKOBBI

4) HanOONBIIIIM MOMECHTOM HHEPLHH 00nagaet Tpyba

97. JlaHBI TpH TeNa: CILTIONTHOHN TUCK, TOHKOCTEHHBIN HWIHHAD (Tpy0a) u mmap,
IpHYeM Macchl m U pagnychl R ocHOBaHMH Hcka U TPpyObl U paguyc mapa
oxuHakoBbl. OCh BpallleHUs IPOXOAUT Yepe3 UEeHTP Tena. [l MOMEHTOB HHEepLuii
paccMaTpUBaeMBIX TeJl BEPHBIM SBIISCTCS YTBEP)KACHHE, 9TO ...

1) HaMMeHBIIMM MOMEHTOM MHEPLHHU 00NlaaeT JUCK

2) HaMMEHBIIMM MOMEHTOM HHEPLUH 001a1aeT map

3) MOMEHTBI HHEPIIUH BCEX TPEX TE OAMHAKOBBI

4) HaMMEHBIIUM MOMEHTOM HHEPIIUHU 00NIaacT Tpyoa

98. Ecnu BEKTOPBI CHITBI U TTEPEMELICHHsI COHANPABJICHBI, & YTOJ MEXAY HUMH
pageH 0, To paboTa, COBEpIIICHHAS CUJIOH ...

1) paBHa HyITIO

2) MaKcHUMaJIbHA U MOJIOKHUTEIbHA

3) nonoxuTeIRHA

4) MaKcuMaJbHa U OTpHLATEIIbHA

99. Ecinu BEeKTOp CHJIBI IEPIICHINKY/ISIPEH BEKTOPY IIEPeMeIIeHusI, TO pabora,
COBEPILUEHHASI CUJIOH ...

1) paBHa HyITIO

2) MakCHUMaJTbHA U MOJIOKHUTETbHA

3) monoxuTenpHa

4) MakcUMaJbHa W OTPHIATEIbHA

100. Ecnm yron Mexxay BEKTOpaMu CHIIBI U IiepeMerieHus paseH 180, To pabora,
COBEpILCHHAS CHIIOH ...

1) paBHa HyIIO

2) oTpulaTenbHa

3) monoxuTenpHa

4) MaKcuMaJbHa U OTPHLATETIbHA

101. Ha gacTuily, HaXOASIIYIOCS B Ha4Yaje KOOPIHHAT, JCHCTBYET CHIIA, BEKTOD
KOTOpO# onpenensercs BeipaxkeHuem F=2i -3j. Pabota, coBepIieHHast TOH CHIIOI
MY MIepEeMEIEHNH YaCTUIIBI B TOUKY ¢ kKoopauHatamu (5;0) paBHa Jox.
1)-15

2) 25

3)23

4) 10

102. Ha yacTuity, HaXoAsIIyIOCS B Hayalle KOOPANHAT, IEHCTBYET CHJIa, BEKTOP
KOTOpOii onpenessiercst BeipaxkenneMm F=41i +3j . Pabota, coBepuieHHast 3Tol cHiloi
MIPY TIEPEMEIIEHNH YaCTHUIIBI B TOUKY ¢ koopauHaramu (0;5) paBHa JIx.

1) 15

2) 25

3) 23

4) 10
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103. Ha yacruity, HaXoAsIIyrOcs B Haualle KOOPANHAT, IEHCTBYET CUJla, BEKTOP
KOTOpoO# onpeneinsiercst BeipaxxkenneMm F=2i +3j . Pabota, coBepiuieHHast 3TOH CHIIOH
NpY [IepeMELIEHIH YacTUIIBI B TOUKY ¢ koopanHatamu (5;5) pasHa  JIxk.

1) 15

2) 25

3) 23

4) 10

104. Ha gacTuiry, HaXOASIIYIOCSA B Ha49ajie KOOPIMHAT, IEHCTBYET CHIa, BEKTOP
KOTOPO# ompexnensiercs BeipakeaneM F=4i -5j . Pabora, coBepiieHHas 3TOH crimoit
MIPY TIEpEeMEIICHAN YaCTHIBI B TOUKY ¢ KoopAauHatamu (2;-3) paBHa _ JIxk.
1)-15

2) 25

3) 23

4) 10

105. [Ipu yBenr4YeHNH KOHIIEHTPAIMU MOJIEKYJI HICaIbHOIO I'a3a B JIBa pasa
JIaBJICHUE Ta3a ...

1) yBenuuurcs B 2 pasa

2) yMeHbIOWTCS B 4 pa3a

3) ymeHbIIUTCS B 2 pasa

4) He U3MEHUTCS

106. [Ipu yMeHbIIEHUN CKOPOCTH JIBMKEHHUS] MOJIEKYII B 4 pasa JlaBJIcHUE ra3a
pasa.

1) yBenmuuuiocs B 2

2) YMEHBIIUIOCH B 4

3) yBenuumiocs B 4

4) yMEHBIINIOCH B 2

107. aBneHue MaeanbHOTO OMHOATOMHOIO ra3a yBeIMIMIOCh B 4 pa3a IIpu STOM
CPEIHSISL CKOPOCTh [BJKCHHSI MOJISKYNI _ pasa.

1) yBenuuunocs B 2

2) YMEHBIIUIOCH B 4

3) yBenuumiocs B 4

4) yMEHBIINIOCH B 2

108. Cpenssisi CKOPOCTH ABHKCHHSI MOJICKYIT HICATFHOTO OTHOATOMHOTO ra3a
yBeIUUMIach B 4 pasza, mpu 9TOM JIaBlieHHe raza ____ pa3 (-a).

1) ymenbmmiaocs B 16

2) YMEHBIIWIOCH B 4

3) yBenuumiocs B 16

4) yBenuuuiocs B 4

109. JlaBiieHue naeasbHOTO ra3a Ha CTEHKH COCY/Ia 3aBUCHT OT ... (BeiOepute Bce
BEpHbIC BAPUAHTHI OTBETA)

1) popmsl cocyna

2) KOHIIEHTPAIINH MOJICKYIT

3) Temmepatypsbl

4) CKOpPOCTH ABMKCHUS MOJICKYIT

5) oGBbemMa cocyna

6) BHEIIHEro JaBICHUS

110. Ilpu yBennueHnHt AaBlieHHs B 3 pa3a U yMEHbIICHNN 00beMa B 2 pasa
a0CoIIOTHAS TeMIlepaTypa UaeanbHOro raza _ pas (-a).

1) yBenmuuutes B 6

2) yBenuuures B 1,5

3) yMeHbIIUTCSA B 6

4) ymenbiuTes B 1,5

111. TIpu yBenuueHUN TeMIIepaTyphbl 1 00beMa HIeaJbHOTO Ta3a B 2 pasa, ero
JIABJICHHUSI . ..
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1) He U3MEHHUTCS

2) yMeHbIIUTCS B 4 pasa
3) yMeHbIIUTCS B 2 pasa
4) yBennuutcs B 4 pasa

112. VineanbHblii ra3 MOCTOSIHHON MacChl CXKAJIM TAK, YTO €r0 JaBIeHHE
YBEIMYMIIOCH B [[Ba pasa, a 00beM YMEHbUIMICS BIBOE. [Ipy 9TOM Temmeparypa
rasa ...

1) yBenmnuuiach B Ba pasa

2) yMEHBIIMIACH B 2 pa3a

3) He U3MEHMIIACH

4) yBennunnack B 4 pasa

113. Jlns pacupenenenust MakcBelia BEPHBIM SIBIISIETCS] YTBEP)KACHHE ...

1) mo3BossieT paccYnTaTh A0 MOJIEKYI, CKOPOCTH KOTOPBIX 3aKITIOUCHBI B THOOOM
3aJJaHHOM MHTepBaJle CKOpocTei

2) Haunbonee BepOATHASI CKOPOCTh MOJIEKYIT 3aBUCHUT TOJIBKO OT TEMIIEPATyphI U He
3aBUCHT OT POJIa MOJIEKYI

3) mronraap Mox KPUBO pacTeT ¢ HOBBILICHHEM TEMIIEPaTyphl

4) npy MOHIKEHUN TEeMIIEPATyphl BEIMYMHA MAKCHMYMa (DYHKIIMH YMEHBIIACTCS

114. [Tns pacnipenencHust MaKkcBeluia BEPHBIM SBISIETCS YTBEPXKIACHHE, YTO TIPH
NOHM)KCHUH TEMIICPATYPHI ...

1) HanboJee BEpOSTHAS CKOPOCTH MOJIEKYJT YMCHBIIACTCS

2) BeNMMYMHA MAKCHMYMa (DYHKI[HH YMEHBIIACTCSI

3) MakcUMyM KPHUBO# CMEIIACTCsI BIPABO

4) mIomaap Mo KPUBOH YMEHBIIACTCS

115. [ina pacupeneneHuss MakcBena BEpHbIM ABSIETCS YTBEP)KACHUE, UTO MIPU
MOBBILICHUH TEMIIEPATYPHI ...

1) HanboJee BEpOSTHAS CKOPOCTh MOJIEKYJT YMCHBILIACTCS

2) BeNMMYMHA MaKCUMyMa (DYHKIIMH YMEHBIIACTCSI

3) MakCUMyM KpPHBOH CMEIAETCsI BICBO

4) mIonaap Mo KPUBOI yBEINYHBACTCS

116. Jlns pacupenesnenus MakcBeluia BEpHBIM SIBIISIETCSl YTBEPIKACHHE, YTO IIPU
MOHWKEHUU TEMIIEPATYPHI ...

1) rutorma b Mo KPUBOW YMEHBIIIASTCSI

2) MakCHMyM KPHBO#M CMEIIAeTCsI BIPABO

3) mromaak Mo KPUBO# yBETHIHBACTCSI

4) BenMYHHA MAKCUMyMa (DYHKIIHNH YBEIHIABACTCS

117. insa pacupenenenust MakcBeuia BEpHBIM SBIISIETCS YTBEP)KACHHE, UTO ...
1) npu U3MEHEHHU TeMIEePaTyphl MONOKESHHE MAKCUMYMa He U3MEHSeTCs

2) ¢ yMEHBIICHHEM TEMIIEpaTyphl BEJIMYMHA MAKCUMYMa YMEHBIIACTCS

3) mpu U3MEHEHNH TeMIIePaTyphl IUIOLIAAB IO KPUBOIl HE U3MEHSCTCS

4) ¢ yBenMYCHHEM TEMIIEPaTyPbl BEMYMHA MAKCUMyMa YBEINYUBACTCS

118. Ecnu, He MeHsIsl TEMIIEPATYPBI, B3STh Ta3 ¢ OOJIbILEi MOJISIPHOH Maccoi 1
TaKHM JK€ YHCIIO MOJIEKYI, TO JUIs pacupeaereHnss MaKcBeia BEpHBIM SBISETCS
YTBEPXKICHHE ...

1) ruTotaap MoK KPUBOM YBETHIUTCS

2) BeNMYMHA MAKCUMYMa YMEHBLINTCS

3) MakcUMyM KpPHBOH CMECTHTCS BIICBO B CTOPOHY MEHBIINX CKOPOCTEH

4) MaKCUMyM KPHBOW CMECTHTCSI BIPABO, B CTOPOHY OOJIBIIIMX CKOPOCTEit

119. Ecnn, He MeHsIs TEMIIEPATYPHI, B3SATh Ta3 C MEHBIIEH MOJISIPHOI Maccoi 1
TaKHM K€ YUCIIO MOJIEKYII, TO Ul pacupenencHus MakcBesia BEpHBIM SIBISAETCS
YTIBEpXKICHHE. ..

1) mTomaas MOg KPUBOW YBEITHIHUTCS

2) BenMYMHA MaKCUMYyMa YBEIHIHUTCS

3) MakcuMyM KPUBOW CMECTHUTCSI BICBO B CTOPOHY MEHBIINX CKOPOCTEH

4) MakCHMyM KpUBO CMECTHTCS BIPABO B CTOPOHY OOJIBIIMX CKOPOCTEit
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120. [ns reaus (He) uncno creneneit cBOOOBI 1 paBHO ...
11
2)3
3)5
4) 6

121. JIast aTOMapHOTO BOOPO/IA YHCIIO CTETICHEH CBOOOIBI i PaBHO ...
1)1
2)3
3)5
4)6

122 HpI/I YCJIOBUU, YTO UMCIKOT MCCTO TOJIBKO MOCTYNATC/IbHOC U BpAIlllaTCIIbHOC
JABWIKCHUE, JId BOAAHOT'O ITapa 4YHuCJIO CTEIeHEN CBO60,HI)I 1 PpaBHO ...

1)1

2)3

3)5

4)6

123. IIpu ycnoBum, 9TO IMEIOT MECTO BCE TP BHAA ABMKEHHS (ITOCTYMATEIBHOE,
BpaIlaTeNbHOE U KOJleOaTenbHOE), IS BOASHOTO Iapa YMCiIo 1 paBHO ...

1) 10

2)3

3)5

4) 6

124. TIpu ycnoBuH, 4TO MMEIOT MECTO BCE TP BUAA ABMKEHHS (ITOCTyNaTeNIbHOE,
BpalllaTeJIbHOE U KOJIeOaTeNIbHOE), A1 MOJIEKYIIBl BOJOPOA YUCIO CTEIIeHeH
CBOOOJIBI 1 PABHO ...

1) 10

2)3

3)7

4) 6

125. NneanbHOMY OTHOATOMHOMY ra3y nepeaaiy koiaumdecTBo TermioTel 700 Jx u
ra3 copepumi padoty 600 J[>x. BHyTpeHHss sHeprus ra3a npu 5ToMm paBHa __ JIx.
1o

2) 100

3)—100

4) 1300

126. Ecnu npeanpHbIH Ta3 oTaat KonndecTBo Terutotsl 100 [k, mpu 3ToM ero
BHYTPCHHSIS 2Heprus ymenpmrmiack Ha 100 [k, To paboTa coBepIIeHHAs Ta30M
paBHa [k

10

2) 100

3) -100

4) 200

127. UpneanbHblit ra3 coepumi padoty 300 J[x, mpu 3TOM BHYTPEHHSISI SHEPTHSL
rasa ysennumiachk Ha 300 /[x. B aToM mporiecce ra3 moaydut JIK TETUIOTHI.
1o

2) 300

3) — 600

4) 600

128. Cootromenus Q>0, A>0, U=0 cripaBe B IS ...
1) M30TEpPMHUUYECKOTO HArPEBAHHMS

2) 1300apHOr0 pacIIpEHHs

3) U30XOpHOTO HATpEBAHUS

4) annabaTHOTO PACIIMPEHUS
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129. Cootromerns Q>0, U>0, A=0 cpaBeaauBbI I ...
1) U30TEPMHYECKOTO HATPEBAHHUS

2) u300apHOTO PaCcUIMPEHHUS

3) U30XOPHOIO HATrpPEeBaHMUs

4) anrabaTHOTO pacIIUPEHUsI

130. Cootromenus Q>0, U>0, A>0 cnpaBeaauBbI 1 ...
1) M30TepMHUYECKOrO HArPEBAHUS

2) n306apHOTO PACITHPEHHUS

3) M30XOPHOTO HArpPEeBaHHS

4) anuabaTHOTO PacCIIUPCHUS

131. Cootnomenus Q=0, U<0, A>0 cnpaBeauBbI IS ...
1) “30TepMHUYECKOTO HArPEBAHHS

2) u3006apHOTO PACIIMPEHHUS

3) U30XOPHOIO HArpeBaHUs

4) anrabaTHOTO pacIIUPEHUsI

132. Cootnomenus Q<0, A<0, U=0 cripaBeaauBHI IS ...
1) MU30TEepPMHUYECKOTO OXJIAXKACHHS

2) U30XOPHOTO CKATUS

3) 1300apHOTO OXJIAKICHUSI

4) agnabaTHOro CXKaTUs

133. Cootromenus Q<0, A<0, U<0 crpaBeauBbI A ...
1) U30TEPMHUYECKOTO OXJIAXKIEHUS

2) U30XOPHOTO CYKATHS

3) U300apHOTO OXJIAKIECHUSI

4) annabaTHOro CHKATHS

134. Cootromenus Q<0, A=0, U<0 cripaBeTuBHI IS ...
1) U30TEPMHUYECKOTO OXJIAKIACHHSI

2) U30XOPHOTO CKATUS

3) 1300apHOTO OXJIAKICHUSI

4) aguabaTHOro CXKaTus

135. Cootromenus Q=0, A<0, U>0 cripaBeauBbI A7 ...
1) U30TEPMHUYECKOTO OXJIAXKIEHUS

2) U30XOPHOTO CIKATHS

3) U300apHOTO OXJIAKIEHUS

4) annabaTHOro CHKATHS

136. st mosermenwst KI1/I TeruroBerx MamuH HeoOxoamMmo ... (Brioepure Bce
BEPHBIE OTBETHI)

1) NOBBICUTH TEMIIEPATYPY XOJIOAUILHUKA

2) MOBBICHTH TEMITEPATypy HArpeBaTEIsI

3) MOHU3UTH TEMIIEpaTypy HarpeBaress

4) IOHU3KUTH TEMIIEPATYPY XOJOAMIBLHAKA

5) MOBBICUTH BHEIIIHEE JIaBICHHE

137. Tennoasi Mamuna padoraet no uukiny Kapuo. Eciu remneparypy
Harpesarteiisi yBeanuutsb, To KIIJI nukna ...

1) He u3MeHUTCS

2) yMEHBIIUTCS

3) yBenuuurcst

138. TennoBas mamuna padoraet no uukiry Kapro. Ecin remneparypy
XOJIOAUIIbHUKA YMeHbIHTh, To KIIJ] ukna ...

1) HE U3MEHHUTCS

2) yMEHBIIUTCS

3) yBenuuuTcs

139. B BakyyMe Hax0IiATCsl Ba IIapa, 3apsabl KOTopsix —1q u +5¢. IToce Toro Kak
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IIapbl IPHUBEIX B CONIPHKOCHOBEHHUE X 3aPSIIHI ...
1) He u3MeHsATCS

2) cTaHyT paBHBIMH 2

3) cranyT paBHBIMH 4

4) cranyT paBHBIMH 0

140. Ipu nepeMenieHrH IBYX 3apsIoB U3 BAKyyMa B CPEy C AUIICKTPHIECKON
HPOHULAEMOCTHIO 81 W HEH3MEHHOM PACCTOSHUY MEXAY HUMH CHIIA
EKTPUIECKOTO B3aMMOICHCTBHS MEXK/IY HUMM ...

1) yeenmmuurces B 81 pas

2) yBenuuutcs B 9 pas

3) ymensImures B 81 pas

4) ymenpIutcs B 9 pas

141. Ipu nepeMenIeHUH ABYX 3apsiIOB M3 CPEIbI C TUIIEKTPUIECKOM
MPOHULIAEMOCThI0 81 B BaKyyM M HEM3MEHHOM PacCCTOSHUU MEXAy HUMU CUia
3NIEKTPUYECKOTO B3aUMOJICHCTBUS MEXKAY HUMY ...

1) yeenmuuurces B 81 pas

2) yBenuuurces B 9 pa3

3) ymensbiurcs B 81 pas

4) ymeHpIIuTes B 9 pas

142. PaccrosiHre MeXIy ABYMsI TOUYCUHBIME ICKTPUUCCKUMHE 3apsiaaMu
yMeHbIInIH B 3 pa3a. Ciia B3aNMOACHCTBHS MEXIY HAMH ...

1) ymenpuIniaacs B 9 pas

2) He U3MEHUIIACH

3) yBenuuunachk B 9 pas

4) yBenuunnace B 27 pa3

143. Ecnu cuiy, JeUCTBYIOLIYIO Ha 3apsi/l yBEJIMUUTh B 4 pa3a, a BEJIMUUHY 3apsiia
YBEIMYHTH B 2 pa3a, TO HAIIPSHKEHHOCTB T10JI5, B KOTOPOM HaXOAUTCS 3apsif ( ...
1) He u3MeHHTCS

2) yBenuuuTes B 2 pasa

3) yBenuuurces B 8 pa3

4) ymeHbIIUTCS B 8 pas

144. T1pu nepemerenun 3apsiaa 200K u3 Touku ¢ norenimanoM 700B B Touky ¢
norennuaiom 200B, mone coBepinaer pabory  MkJIx.

1

2) 10

3)-10

4) 18

145. TIpu nepemerenun 3apsiaa 200Kt u3 Touku ¢ moreHmanoM —100B B Touxy ¢
notenmaiom 400B, mose cosepiaer padory MK/

11

2) 10

3)-10

4) 18

146. Toueunslii 3aps +2q HAXOAUTCS B IEHTPE chepuueckoil moBepxHocTu. Eciu
J00aBHTH 3apsijl -2 3a mpeaenamMu chepsl, TO MOTOK BEKTOPa HAPSKEHHOCTH
3NEKTPOCTATHYESCKOTO TOJISI Yepe3 MOBEPXHOCTD CHEepHl ...

1) ymeHbuIHTCS

2) yBEIHUYHUTCS

3) He u3MeHuTCs

147. Toueunslii 3apsy +q HAXOAUTCA B IIEHTPE chepruueckoit moBepxHocTh. Ecin
N00aBUTH 3aps] +q BHYTPb C(hEPHI, TO MOTOK BEKTOPA HATIPSIKEHHOCTH
IJIEKTPOCTATHYECKOTO T10JIs YEPE3 TIOBEPXHOCTH CPEPHI ...

1) ymeHpLIATCS

2) yBEIHYHUTCS

3) He U3MEHHTCS
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148. THyKTHBHOCTH KOHTYpPa 3aBUCHUT OT ...

1) cKkopoCTH M3MEHEHHSI MATHUTHOTO MOTOKA CKBO3b MOBEPXHOCTh
2) Marepuana, U3 KOTOPOTO H3TOTOBJICH KOHTYP

3) bopmsl 1 pa3mMepoB KOHTYpa, MATHUTHON MPOHUIIAEMOCTH CPEIbI
4) cuItbl TOKa, IPOTEKAOIIETO B KOHTYpE

149. B ocHOBe NOTyYeHUS IEPEMEHHOTO IEKTPHYECKOTO TOKA JICKUT SBJIICHHUE ...
1) sneKTpOMarHUTHON HHAYKIIHN

2) caMOMH/TYKITHH

3) areKTpocTaTHIeCKOI HHAYKIHH

4) ayeKTpU3anH

150. ITpu HaNMKUYKMHK B LEH TOJIBKO aKTHBHOTO COTPOTUBIICHUS, KONCOAHMS CHIIBI
TOKa 110 (haze HarpsHKEHHS.

1) coBnagarot ¢ KoneGaHUsIMH

2) onepexarot KojaeOaHusl

3) oTcrarot ot KoJebaHuit

4) nIpOTHBOMOIOXKHBI KOJICOAHUSIM

151. [pu BKIIIOYCHUH B DICKTPUUICCKYIO LETb KaTYIIKK HHIYKTHBHOCTH,
KoJIeOaHus CHIIBI TOKA 110 (hase HAIPSHKCHHS.

1) coBmagaroT ¢ KojeOaHUIMU

2) onepexarot KoJaeOaHus

3) oTcraroT oT KoJIeOaHui

4) IpOTHBOMOJIOKHBI KOJIEOAHUSIM

152. [Ipu BKIIIOYEHUH B DJICKTPHUYECKYIO LIETIb KOHJIeHCATopa, KoJieOaHUs CHITBI
TOKa 110 (haze HarpsHKEHHS.

1) coBmamaroT ¢ KojaeGaHuAMM

2) onepexarot KojaeOaHus

3) orcraror ot KoebaHui

4) nIpOTHBOMOIOXKHBI KOJIEOAHUSIM

153. CBoOoIHAS SICKTPOMATHATHEI BOJIHA SIBIISIETCH . ..
1) rutockoi

2) mpoJ0IBHOM

3) momnepeuHoit

4) ynpyroit

154. N3nyuenne >nexTpoMarauTHeIX BoaH HE npoucxoaunt, ecinu anekTpudecKue
3apsmpl ...

1) ABMXYTCS C yCKOPEHUEM

2) y4acTBYIOT B KOJIe0ATEIILHOM JIBIKEHHH [0 TAPMOHUYECKOMY 3aKOHY

3) nBKYTCS] pAaBHOMEPHO MPSMOIHHEHHO

4) U3MEHSIOT CBOE MOJIOKEHHE B IPOCTPAHCTBE

155. HanGomnburyio AMHY BOJHBI U3 IEPEUUCIICHHBIX BUAOB 3JIEKTPOMAarHUTHBIX
M3MydeHuit nmeet(-1oT) ...

1) paanoBOITHEI

2) uHdpakpacHoe H3ITyUCHUE

3) BUOMMBIH CBET

4) pEeHTTeHOBCKOE M3ITy4eHUE

156. HauMeHBIIYI0 [UTHHY BOJIHBI U3 MEPEYHUCIICHHBIX BUAOB dIEKTPOMArHUTHBIX
M3ITy4eHUH uMeeT(-10T) ...

1) paanoBONHEI

2) undpakpacHoe H3ITyueHUE

3) BUOMMBIH CBET

4) PEHTI€HOBCKOE U3JIyYEHHE

157. HanuMeHBIIIyI0 9acTOTy M3 NEPEUUCICHHBIX BHUIOB JJIEKTPOMArHUTHBIX
n3ydeHuit nmeet(-1oT) ...

62




1) paaroBOIHBL

2) undpakpacHoe H3ITyUCHUE
3) BUOMMBII CBET

4) pEeHTTCHOBCKOE H3IyUCHUE

158. Hanbosibliyto 4acToTy U3 NEPEYUCIEHHBIX BUIOB JJIEKTPOMATHUTHBIX
W3yYeHuil umeeT(-1oT) ...

1) paanoBOITHEI

2) uHppakpacHOe H3ITyUCHUE

3) BUOMMBIH CBET

4) pEeHTTCHOBCKOE M3ITyUCHHUE

159. DneKkTpOMarHUTHBIC BOJHBI, CIIOCOOHBIE MEPEHOCUTH Yepe3 MPOCTPAHCTBO
JHEPIHIO, U3ITYIaeMYI0 TCHEPATOPOM AIICKTPOMArHUTHBIX KOJIeOaHHH, TPOXOIUTh
CKBO3b BO3/IyX M IlepenaBaTh HH()OPMAIHIO, Ha3bIBAIOT ...

1) paanoBonHamMu

2) PEHTTCHOBCKUM U3ITy4CHHEM

3) uH(pPaKpPaCHBIM U3TyYEHHEM

4) ramma-u3ny4eHueM

160. DrekTpoMarHUTHBIC BOJHBL, BRI3BIBAIOIINE JIIOMUHECIICHITHIO, (h0Tod(ddeKT,
(OTOXMMHYECKHE PEaKLiH, SPUTEMY, OaKTepHLUIHOE AeiCTBHE, HA3BIBAKOT ...
1) panuoBonHaMU

2) PCeHTTCHOBCKUM H3JIy4CHHEM

3) uH(ppPaKpPaCHBIM U3ITy4EHUEM

4) yapTpadHoICTOBBIM H3ITyIeHHEM

161. DnekTpoMarHuTHBIE BOJHBL, 00Iaaonye OObIION MPOHUKAIOLIEeH
CIOCOOHOCTBI0, BO3HUKAIOIUE NP B3PBIBE SICPHOTO OPYIKHSI BCIIEICTBHE
PaaroakTUBHOTO pacnaja siiep, Ha3bIBaloT ...

1)panuoBoiHamu

2) PEeHTTCHOBCKUM U3JIy4CHHEM

3 nHppaKpacCHBIM U3ITyYCHHEM

4) raMMa-u3Iy49eHuEM

162. DnekTpOMAarHUTHBIEC BOJHBI, BHI3BIBAOIINE 3PUTEIIBHBIC OIILYIICHHS,
Ha3bIBAIOT ...

1) pagnoBonHAMU

2) BHIMMBIM CBETOM

3) uH(ppPaKpaCHBIM U3TydEHUEM

4) raMMma-u3IydYeHHEM

163. B 00nacTi HaJI0XKEHHUsI CBETOBBIX ITYYKOB OT JABYX KOTEPEHTHBIX HCTOYHHKOB
cBeTa HAOJIONAI0TCS YePE/IYIOIIUECS CBETIIBIC K TEMHBIC TI0JI0CHL. JTO SBICHUE
Ha3BaHO cBeTa.

1) unrepdepeHuuei

2) nucnepcueit

3) nudpaximeit

4) monsipuzanuei

164. [1ns naOmoneHns: MHTEpEpeHIMU CBeTa HEOOXOANUMO ...
1) mpomyCTHTE CBET Yepe3 y3KYIO IelTh

2) cBeCTH BMECTE JIBE JIIOOBIC CBETOBBIC BOJHBI

3) cBecTH BMeECTE 1B BOJIHBI C OMHAKOBON YaCTOTOI

4) HampaBUTH CBET HA [PAHUILy pa3zeia ABYX Cpel

165. YcnoBreM BO3ZHUKHOBEHHS HHTEP(EPEHIIUH SBISICTCS HAJIOKEHNE
BOJIH.

1) MOHOXpOMATHYECKHX

2) KOTepEHTHBIX

3) oTpakeHHBIX

4) IpeTOMIIEHHBIX
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166. PagyxHast OKpacka MBIIBHBIX ITy3bIPEi OOBSCHSICTCS SIBICHUEM .. ..
1) mudpakumu

2) monspu3anuu

3) unrepdepeHunu

4) nucnepcuu

167. CormacHO BOJTHOBOW TEOPHH CBET — ATO ...
1) snekTpoMarHUTHAs BOJTHA

2) MOTOK 3apsKEHHBIX YaCTHIT

3) HampaBIeHHOE ABMKCHUE 3apSUKEHHBIX TACTHIL
4) KOTepeHTHbIE BOJHBI

168. Ha mockyto HENpo3pavHyo 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
MOHOXPOMAaTHYECKHUIl 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(HEPSHIIMOHHBIME HOJIOCAMU HE H3MEHSETCS

4) uaTepepeHIIMOHHAs KapTHHA HcUe3aeT

169. Ha miockyto HENpo3pavHyo 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. Eciin ucmoib30BaTh
MOHOXPOMATHYECKUH CBET U3 3€JICHON YaCTH BHIMMOTO CIIEKTPA, TO ...

1) paccrosiHue MexaAy HHTEPPEPEHIHOHHBIMHU TTOJIOCAMH YBEIHIHBACTCSI

2) paccTosiHHE MEXy HHTepPEPEHIIMOHHBIME TIOJIOCAMH YMEHBIIHTCSI

3) paccrosiHre MEXAy HHTEP(EPEHIIMOHHBIMHE MOJIOCAMHU HE U3MEHSIETCS

4) unreppepeHIMOHHAS KAPTUHA HCYE3aeT

170. SIBnenue OTKIOHEHUSI HATIPABICHHS PACIIPOCTPAHEHHS BOJIH y Kpasi perpaibl
OT HPSIMOJIMHEHHOTO HAIIPABJICHUS HA3bIBACTCS cBeTa.

1) unrepdepennueit

2) monsipusanuei

3) nudpaxumeit

4) nucnepcueii

171. Yron qudpaxnun umeer HanOobIIee 3HAYCHHUE IS CBETa.
1) kpacuoro

2) »KexToro

3) roy6oro

4) ¢uoneroBoro

172. Yron audpakiyy MMeeT HauMeHbIIee 3HaUCHNE JUIs CBETA.
1) kpacHoro

2) KenToro

3) roy6oro

4) ¢puoneToBoro

173. lndpakuroHHas pEIIeTKa OCBEIIASTCs 3eJCHbIM cBeTOM. [Ipu oCBeIeHHN
pELIETKH KPacCHBIM CBETOM KapTHHA JU(PAKIMOHHOTO CIIEKTPa Ha SKPaHe ...

1) cysurcs

2) paciupurcst

3) He u3MeHuTCs

4) ucue3Her

174. IndpakponHas penieTka OCBEmaeTcsl KpaCHbIM cBeToM. [Ipu ocBemeHnn
pELIETKH CHHUM CBETOM KapTHHA JU(PaKIHOHHOIO CIIEKTPa Ha 3KpaHe ...

1) cysurcs

2) pacumpurcs

3) He U3MEHHTCS
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4) ucuesner

175. SIsnenue nudpakyy MO>KHO HAOIIOAATh, €CIH ...

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

176. Tlocie mpoXoKICHUS IBYX MOJISIPOUIOB HHTCHCHBHOCTD CBETA OCIA0IsIeTCs
HAITOJIOBHHY, €CIIH [UIOCKOCTH MOJISIPU3ALIUH ABYX MOSIPOUIOB TOBEPHYTHI IPYT
OTHOCHTEJILHO JIpyra Ha yroi rpaaycos.

10

2) 45

3) 90

4) 180

177. J1ast TOro 4TOOBI CBET HE MPOXOAMI Yepe3 00a MOJSIPOnia, IIOCKOCTH
MOJISIPU3AIMH JIBYX MOJSIPOUIOB APYT OTHOCHTEIBHO PYyTa JOJIKHBI OBITh
MOBEPHYTHI HA YTOJ ___ TPaxycoB.

1)0

2) 45

3) 90

4) 180

178. Jloka3ateabCTBOM MOMEPEUHOCTH CBETOBBIX BOJIH SIBISICTCS SIBICHUC
cBeTa.

1) unrepdepeHiun

2) monspu3anuu

3) mudpakuuu

4) nucnepcuu

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

1) unrepdepenumn

2) nucniepcuu

3) mubpakuuu

4) mosnsipu3anuu

180. [Tokazarenp NpenoMIIeHNs CBETa UMEET HauOOoJIbIIee 3HaUSHNE ISl CBETA C
€aMO# KOPOTKOM JJIMHON BOJIHBIL. YTOJI OTKJIIOHEHMS] JIyda CBETA B CTEKJITHHOM
NpU3Me UMEeT HauOoIbIlee 3HAYCHUE ISt CBeTA.

1) kpacHoro

2) roy6oro

3) »kexroro

4) ¢uoneroBoro

181. [Nokazarenp NpenoMIIeHNs CBETa UMEET HaMEHbIIIee 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

182. 3aBHCHMOCTB MOKa3aTelsl MPEOMIICHHS BELIECTBA OT UTHHBI BOJHBI HITH
YaCTOTHI HA3bIBACTCA ...

1) nonspuzanueit

2) uHTepdepeHunen

3) nucnepcueit

4) nudpakuei

183. TIpu momagaHuy COJTHEYHOTO CBETA HA KaIUTH IO 00pasyercs pagyra. 1o
OOBSICHSCTCS SIBJICHUEM ...
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1) nonsipuzaruu

2) nucrepcuu

3) unrepdepeHunn
4) nudpakipn

184. 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

185. Ecnu maccy 9acTUIIBl YBEIHIHUTD B 2 pa3a, TO YHEPTHUs STOH YaCTHIIHI ...
1) yenuuntes B 2 pasa

2) yMeHbIIUTCS B 4 pa3a

3) He U3MEHHTCS

4) yBenuuuTcs B 4 pasa

186. OTHOLICHUE YHEPT UM, U3TY4AEMOH TEJIOM, K MPOIODKUTEILHOCTH U3ITyYSHUS
¥ TUTOIA/IN TEJla, Ha3bIBAETCSI  CHOCOOHOCTEIO.

1) nosHO JTy4encnycKaTeIbHOM’

2) CHEeKTPaJIbHON JTy4eHCITyCKaTeNbHOMH

3) monHoi#t NyYenorionaTe IbHOMU

4) CrieKTpaIbHOM JIy4eHorIOoIaTeIbHON

187. OTHOLICHUE TyYUCTON SHEPTUH, TIOTIIOLIAEMOH TEJIOM, KO BCel Majaroieii Ha
HETO JIy4UCTOH 3HEpTHH, Ha3bIBaeTCA CIOCOOHOCTBIO.

1) moJIHOI JTyYenCyCKaTeIbHOM

2) CeKTpaIbHOM JTy4eHCIyCKATENbHOM

3) monHOi#t Ty4YenoronaTensHOMH

4) crieKTpanbHOM Jy4enonionareIbHOM

188. ®opmynupoBka «J{jist Bcex Tell pH JaHHOM TeMIIeparype OTHOIICHHE
JyYEHUCITyCKaTeNbHOU CIIOCOOHOCTH Teja K JIy4elOnIOaTeIbHON CIOCOGHOCTH
€CTh BEJIMYMHA IIOCTOSIHHASL, PABHASI JTyIEHCITy CKaTENbHON CII0COOHOCTH
abCOJIIOTHO YEPHOTO TejIa [P TOU XKe TEMIIePaType» OTpaxkaeT GU3HIECKHI CMBICIT
3aKOHA ...

1) Cretana — Bonbimana

2) Kupxrodda

3) Buna

4) Cronerosa

189. dopmynupoBka «J[IMHa BOJIHBI, COOTBETCTBYIOLIAs MAKCUMYMY H3IIy4eHUS
a0COJIIOTHO YEPHOTO Teja, 00paTHO MPOIIOPLHOHAIBHA €ro a0COIOTHOM
TeMIepaType» oTpakaeT GU3HIESCKUIA CMBICI 3aKOHA ...

1) Cretana — Bonpmana

2) Kupxrodda

3) Buna

4) Croneroa

190. ®opmynupoBka «IlomHas JTydenonomarenbHas ClIoCOOHOCTh a0COOTHO
YEpHOTO TeJia MPONOPLUOHANIbHASL YeTBEPTOM CTENEHH ero abCOoNOTHOM
TEMIIEpaTypb» OTpakaeT PU3MIECKUN CMBICIT 3aKOHA ...

1) Cretana — Bonpimana

2) Kupxrodda

3) Buna

4) CroneroBa

191. Ecniu TepMoariHaMHU4ecKasl TEMIIepaTypa abCcOIOTHO YEPHOTO TeJia
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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192. Ecnu aHepreTuyeckasi CBETUMOCTh a0COFOTHO YEPHOTO TeJa YBEIHYMIACE B
16 pas, To ero TepMogMHAMHUYECKAs TeMIeparypa  pas(-a).

1) yBenmuuniach B 2

2) yBennuunace B 16

3) yMeHbIIUIaCh B

4) ymenpiuunace B 16

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

2) Nudpaxuust

3) Nurepdepenmuust

4) Tonspuzauusi

194. SIpnenue B3aMMOJCHCTBHS 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) potoahhexrom

3) addexrom Komnrona

4) moMHUHECLICHINEH

195. DHeprus portoHa B aBueHUN PoTOdPPeKTa pacxomyeTcs Ha ... (Beibepute Bce
BEpHbIC BApUAHTHI OTBETA)

1) narpeBaHue BenecTa

2) U3MEHCHHE BETUYHHBI 3ATUPAOIIETO HAPSKECHUS

3) coepiienne pabOTHI BBIXO/IA

4) coollIeHne FIEKTPOHY KHHETHYECKOM SHEPTUU

5) yMeHbIIICHHE YaCTOTHI U3ITYICHHS

196. B ompitax CtoneroBa Ob1I0 00HAPYXKEHO, YTO KHHETHYECKAs SHEPTH
3NEKTPOHOB, BBUICTEBIINX C TIOBEPXHOCTH METAJUTMYECKO MIIACTHHBI IIPH ee
OCBCILICHHHU CBETOM, ...

1) He 3aBHCHT OT YaCTOTHI I1aIAI0IIETO CBETa

2) MMHEWHO 3aBUCHUT OT YaCTOTHI Ma Ia0IIEr0 CBETa

3) NMHEWHO 3aBUCHUT OT HHTEHCUBHOCTH CBETa

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

197. ®OTOTOK HACKILIEHUS IPU YMEHbILIEHUH HHTEHCUBHOCTH MaJIAlOIIEro CBeTa ...
1) yBemuuurcst

2) He U3MEHHUTCS

3) ymeHbIIuTCs

198. ®OTOTOK HACHILICHHS IPH YBEIMYCHUH HHTCHCHBHOCTH MAIAIOLIETO CBETA ...
1) yBenuuurcst

2) He U3MEHHTCS

3) yMeHbIIUTCS

199. OmuH 1 TOT e CBETOBOM IMOTOK MaaeT HOPMAaIbHO Ha 3€PKAIBHYIO U
a0COJIIOTHO YepHYIO MOBEPXHOCTh. OTHOILIEHNE JIABJICHHUS CBETa Ha TIEPBYIO U
BTOPYIO TIOBEPXHOCTH PABHO ...

1)1/2

2) 1/4

3)4

4)2

200. Ecin 3epKajibHYIO TUIACTHHY, Ha KOTOPYIO MAJAET CBET, 3aMEHNTh Ha
3a4epHEHHYIO TOM JKe IJIOLIAAH, 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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201. Ecnu 3auepHEHHYIO IUIATHHY, Ha KOTOPYIO MMAagaeT CBET, 3AMCHHUTH Ha
3epKabHYIO TOMH K€ MO, TO CBETOBOE IABICHHUE ...

1) yBenuuutces B 2 pasa

2) yMeHbIIUTCS B 2 pa3a

3) He U3MEHHTCS

4) ymenpIIuTcs B 4 pasa

202. OnuH # TOT e CBETOBOW MOTOK MaaeT HOPMAJIFHO Ha aOCOIIOTHO YEPHYIO H
3epKAIBHYIO IIOBEpXHOCTb. OTHOLIEHNE aBICHHS CBETA Ha NIEPBYIO M BTOPYIO
HOBEPXHOCTH PABHO ...

1) 1/2

2) 1/4

3)4

4)2

203. 3aKiIIovaeTcs B repenade (POTOHAMU CBETa YaCTH CBOETO
UMITYJIbCA JIEKTPOHAM aToMa, M3-3a 4ero U3MEHSETCs JUIMHA CBETOBOM BOJIHBI
(hoTOHOB.

1) ®oroadpdexr

2) TennoBoe HU3Iy4YeHHEe

3) Ddpdexr Kommrona

4) TaBincHuE CBETA

204. TIpenmnosnoxxeHne 00 aToMax Kak HEACIUMbBIX MEJbUAMIINX YaCTHIAX BELIECTBA
BBICKA3all ...

1) Apuctoreinb

2) Mennenees

3) demoxput

4) Pesepdopna

205. MPECTaBHII MOJIETb CTPOEHHS aToMa B BHJIE Iapa, 3aroTHEHHOTO
TIOJIOKUTENTBEHO 3apPSKEHHOM JKUIKOCTBIO, B KOTOPYIO BKPAIUICHBI OTPHIATENBHEIE
SIIEKTPOHEI, TTOI00HO U3IOMY B KEKCE.

1) Menpenees

2) Pesepdopn

3) Tomcon

4) Jlemoxput

206. OPEAIOKII AASPHYIO (TUTAaHETAPHYIO) MOJIENIb aTOMA: BOKPYT
MOJIOKUTEJILHOTO SIJIpa M0 3aMKHYTBHIM OpOUTAM JBUXKYTCS DJIEKTPOHBI, 00pasyst
SIIEKTPOHHYIO 000JIOUKY aToMa.

1) Menpenees

2) Pesepdopn

3) . Tomcon

4) lemokput

207. Ha ocHOBaHUM UCCIICAOBAHUS SBJICHUS PACCESHUS alb(a-yacTull Npu
MIPOXOXKICHNH Yepe3 TOHKHE CIIoN BemecTBa Pesepdopa crenan BEIBOA, UTO ...

1) anbda-gacTHIBI ABISIOTCS SAPAMH aTOMAa T'eJIUs], HMEIOIIEr0 BTOPOit
TIOPSAKOBEII HOMEp B Tabinie Menzaeneena

2) anba-pacmaj SBISIETCS MPOIECCOM CaMOIIPOU3BOILHOTO MPEBPAIIEHHS sapa
OJHOTO XMMHYECKOTO AJIEMEHTA B SIIPO APYTOro 3JIEMEHTa

3) BHYTpH aTOMa UMEETCS MOJIOKHUTEIBHO 3apPsDKEHHOE SIIPO OYEHb MATCHBKUX
pa3sMepoB, BOKPYT sJIpa BPaLAKOTCS IEKTPOHBI

4) npu anba-pacnage aTOMHBIX siep BBIACISACTCS sCPHAs YHEPTUs, 3HAYUTEIBHO
OoJtbIIast, YeM B JIIOOBIX XUMHUYECKHX PEAKIIUIX

208. CrtiocoOHOCTh aTOMa K M3JIyYCHHIO M TOTJIOMICHUIO (OTOHOB MPAaBUIBHO
OIMCHIBAET BHICKA3bIBAHUE ...

1) aToM MOKET TOIIONIATh U U3/Iy4aTh (POTOHBI C JIFOOOM YaCTOTOM, HE 3aBUCHMO OT
coCTaBa BeIeCTBa

2) aToM MOKET OIIONIATh (YOTOHBI € JIFO00H YacTOM, M3J1y4arh POTOHBI JIMIIH C
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HECKOTOPBIMU OIIPEACTICHHBIMU 3HAYCHUAMMA YaCTOTHI

3) aTOM MOXKCET IIOITIOIATh (1)OTOHI>I JIMIb ¢ HCKOTOPBIMU OIPEACIICHHBIMU
3HA4YCHUAMMU YaCTOThI, U3J1y4aTb (bOTOHLI ¢ 1r000i1 yacToTOM

4) aTOM MOXKET U3JTy4aTb U MOITIOUAaTh (1)0TOHI)I TOJIBKO ¢ HECKOTOPbIMU
OIMpPCACIICHHBIMU 3HAYCHUSIMMN YaCTOTBL

209. TIpu nepexojie HIEKTPOHA C JAIBHETO OT sIpa YHEPreTHIECKOrO YPOBHS Ha
OMKHUM K SIIPY YHEPTETHICSCKHN YPOBEHB aTOM JIEKTPOMATHUTHBIE
BOJTHBL.

1) uznygaer

2) He u3IIyJacT

3) momormaer

4) He mornoaeT

210. [Tpu nepexome dICKTPOHA ¢ OIMKHETO K SIAPY SHEPreTHISCKOTO YPOBHSI Ha
JaJbHUN OT siIpa SHEPTETHIECKHIA YPOBEHb aTOM 3NMEKTPOMArHUTHBIC
BOJIHBI.

1) uznyvaer

2) He u3ny4aeT

3) mormomaer

4) He moromaeT

211. DHepreTUYECKHe yPOBHH IEKTPOHA B aTOME, pa3Mep SIEKTPOHHOTO 00iaka
ompenensieT KBaHTOBOE YHCIIO.

1) raBHOE

2) opburansHoe

3) marHuTHOE

4) crinHOBOE

212. OpueHTaIUIO 3JEKTPOHHOTO 00Jlaka B MPOCTPAHCTBE XapaKTepu3yeT
KBaHTOBOE YHCIIO.

1) rmaBHOE

2) opburansHoe

3) MarauTHOE

4) cuuHOBOE

213. dopMy dIEKTPOHHOTO O0JIaKa XapaKTepU3yeT KBaHTOBOE YHCJIO.
1) raBHOE

2) opburansHoe

3) maruuTHOE

4) crinHOBOE

214. CoGCTBEHHBIN MEXaHUYECKU MOMEHT XapaKTepU3yeT  KBAaHTOBOE YHCIIO.
1) rmaBHOE

2) opOutansHoe

3) MaruuTHOE

4) cinHOBOE

215. I'maBHOE KBaHTOBOE YnCiIO n=1. OpOuTabHOE KBAHTOBOE YUCIIO PABHO ...
11

2)0

3)2

4)-1

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

217. I'maBHOE KBAaHTOBOE YMCIIO N=2. MaKCHMaJbHOE KOJINIECTBO IICKTPOHOB IS
JIAHHOTO COCTOSIHHSI PABHO ...

1)2
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2) 4
3)6
4)8

218 I'maBHOE KBAaHTOBOE YHUCIIO Ilzl. MakcuMaiibHO€E KOJIUYECTBO DJICKTPOHOB IJIA
JaHHOT'O COCTOSAHMS PaBHO ...

1)2

2)4

3)6

4)8

219. I'maBHOE KBaHTOBOE YMCIIO N=3. MaKCHMaIbHOE KOMUIECTBO IEKTPOHOB IS
JAHHOTO COCTOSIHUSA PaBHO ...

1) 32

2)18

3)8

4)2

220. ['maBHOE KBAaHTOBOE YHCIIO XapaKTEPHU3YeT ...

1) opueHTauIO AIEKTPOHHOrO 00J1aKa B IPOCTPAHCTBE
2) GopMmy 2MMEKTPOHHOTO ObNaKa

3) pa3mepsl AIEKTPOHHOTO 00IaKa

4) coOCTBEHHBIH MEXaHUYECKHIl MOMEHT

221. OpOuTanbHOE KBAHTOBOE YUCIIO XapaKTePHU3YeT ...
1) opueHTaNHIO YIEKTPOHHOTO 001aKa B IPOCTPAHCTBE
2) hopMy 3mMeKTpOHHOTO 00TaKa

3) pa3Mmepbl AMEKTPOHHOTO ObTaKa

4) coOCTBEHHBIM MEXaHUYECKUI MOMEHT

222. MarautHOe KBaHTOBOE YHCIIO OIIPEIEIIseT .. .

1) opueHTaLHIO AIEKTPOHHOrO 00IaKa B IPOCTPAHCTBE
2) GopMmy 31MeKTPOHHOTO ObIaKa

3) pa3mepsl AIEKTPOHHOTO 00IaKa

4) coOCTBEHHBIH MEXaHUYECKHI MOMEHT

223. CriuHOBOE KBaHTOBOE YHCJIO OMPEICIISCT ...

1) opueHTanHIO IEKTPOHHOTO 001aKa B IPOCTPAHCTBE
2) hopmy ammeKTpOHHOTO 00TaKa

3) pa3Mepbl AMEKTPOHHOTO ObIaKa

4) coOCTBEHHBIM MEXaHUYECKUIT MOMEHT

224, TlopsaKoBbIi HOMep dNIeMeHTa B Tadnuie MeH/ieneeBa o3BOJISeT OIPEIeIHT
gucyo... (Beibepure Bce BepHBIC OTBETHI)

1) snekTpoHOB B aTome

2) HYKJIOHOB B sJpe

3) mpoTOHOB B siape

4) seMeHTapHbIX YaCTHUIL

5) HEWTPOHOB B si/Ipe

225. ATOMHBIH BEC dIIEMEHTa OMPEACIIET YHCIO. ..
1) sneKkTpOHOB B aTomMe

2) HeWTPOHOB B si/Ipe

3) mpoTOHOB B siape

4) HyKJIOHOB B spe

226. Ucnyckanue HE COTMPOBOKIAETCS U3MEHEHHEM 3apSIOBOTO
MacCOBOTO YKCJIa AaTOMHOTO S7pa.

1) anpda-yacTHibl

2) raMMa KBaHTa

3) GeTa-yacTHUIIBI

4) neitpona
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227. Ansta — pacnam mpeacTaBisieT co00# MOTOK ...
1) snekTpoHOB

2) HEWTPOHOB

3) mpoToHOB

4) simep aToma renus

228. bera MuHyc - pacnaj pejcTaBisieT co00H MOTOK ...
1) snexkTpoHOB

2) HEUTPOHOB

3) MpoTOHOB

4) simep aTOMOB TeIHst

229. OpuH 13 BUIIOB PaJIHOaKTUBHOTO M3JTyYEHHS [IPEICTABISIET COOO IOTOK
OBICTPO MBIDKYIMXCS SIICKTPOHOB. DTO  M3Jy4YCHHE.

1) ramma

2) anpda

3) 6era MuHYC

4) Gera mroc

230.IIpu __ pacmazme MaccoBO€ YHCIIO siipa aTOMa yMEHbIIaeTcs Ha 4, a
3apsIOBOC YHCIIO Ha 2 3IEMEHTAPHBIX [TOJIOKUTEIBHBIX 3apsi/ia.

1) ramma

2) anbda

3) bera MuHyC

4) Gera mroC

231.Tlpu  pacmaje MaccoBO€ U 3apsiIOBOE YHCIIO HE U3MEHSIOTCS.
1) ramma

2) anbda

3) 6era MuUHYC

4) Gera IUIIOC

232. B pesynbrare 3JIeKTPOHHOTO OeTa-paciaja sapa aTtoMa JIeMeHTa ¢ 3apsI0BbIM
qHUCTIOM Z NOJIYHYacTCA sIAPO aTOMa 2JIEMEHTA € 3apAA0BbIM YHUCIIOM ...

1Hz-2

2)Z+1

3)z-1

4)Z2+2

233. AtomMHOe s1/1p0, BO3HUKAIOIIEE B pe3ysbTare aib(ha-pacnaia sjapa aroma
aNIEMEHTa C 3apsJJOBBIM YHCIOM Z, 003 aeT 3apsI0BbIM YUCIIOM ...
1Hz-1

2)Z2-2
3)z2-4
4)zZ+1

234. AtoMHOe s1p0, BOHUKAIOIIEE B pe3yibTare anb(ha-pacnaa sjapa aroma
JJIEMEHTA C MACCOBBIM YHCIOM A, 00J1alaeT MAaCCOBBIM YHCJIOM ...

HDA-1

2)A-2

3)A-4

4)A+1

235. HepacnaBmmmucs, depe3 HHTEpBaI BpEMEHH, paBHBIN | nepuomy
nosypacrana, ocranercsi % paJuoaKTHBHBIX aTOMOB BELIECTBA

1) 33

2) 25

3) 75

4) 50

236. Uepes uHTepBasl BpeMEHH PaBHBIN | meproay mosiypaciajia pacnaieTcs %
PaIMOAKTHBHBIX SIEP BEIIECTBA.
1) 33
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2) 25
3) 75
4) 50

237. HepacnaBmmmucs, yepe3 HHTEpBaI BpEMEHH, paBHbIi 1/2 nepruoaa
Hosypacnaja, OCTaHeTCsl % paJuOaKTHBHBIX aTOMOB BEILECTBaA.

1) 33

2) 25

3) 75

4) 50

238. Yepes nHTEpBAJ BpeMEHH PaBHEIH 1/2 Tieproza norypacnana pacrageTcs
% paaMOaKTHBHBIX sIZIEP BEIIECTBA.

1) 33

2) 25

3) 75

4) 50

239. B mpouecce CHIIBHOTO B3aUMOACHCTBHS IPUHAMAIOT YUACTHE . ..
1) porons

2) HEUTPOHBI

3) anekTpoHsI

4) HelTpuHO

240. B npouecce anekTpoMarHuTHoro B3anumoaeicteust HE npuHumarotr yuactue. ..
1) HeHTpOHBI
2) doToHsI

3) anmeKTpOHBI
4) poTOHBI

241. B npouecce cmaboro B3anmoeiictsus HE nmpuanMaroT ydactue ...
1) ameKTpOoHBI

2) poToHsI

3) HeHTpOHBI

4) npoTOHBI

242. B mporecce 3IeKTpOMarHUTHOTO B3aUMOJICHCTBHS MPUHUMAIOT yIacTHE ...
1) HeHTpOHBI

2) HEWTPUHO

3) aHTHHEHTPHUHO

4) mpoTOHBI

243. TI03UTPOH SBISIETCS aHTHYACTHIEH [0 OTHOIICHHUIO K . ..
1) nporony

2) HeHTpOHY

3) anekTpony

4) potony

244. TlepeHOCUMKAMU IPAaBUTAL[MOHHOTO B3aUMO/ICHCTBUS CUUTAIOTCS ...
1) rpaBUTOHBI

2) oTtoHs

3) DIHOOHBI

4) 6030HbBI

245, TlepeHOCYMKAMH JNIEKTPOMArHUTHOTO B3aHUMOJICHCTBHUS CUUTAKOTCS ...
1) rpaBUTOHBI

2) doToHsl

3) m1rooHBI

4) 6030HBI

246. TlepeHOCUMKAaMU CHIIBHOTO B3aMMOJCHCTBHUS CIMTAIOTC ...
1) rpaBUTOHBI
2) GoToHbI
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3) DIHOOHBI
4) 6030HBI

247. TlepeHocuMKaMu c1a00T0 B3aUMOJICHCTBHS CUMTAIOTCS ...
1) rpaBUTOHBI

2) oToHsI

3) DIroOHBI

4) 6030HBI

Ilo pesympratam Tecrta OOy4aroLIEMYCsl BBICTABIISETCS OLEHKA «OTIMYHO», «XOPOLIO»,
«YIOBIICTBOPUTEIIBHO» WM  «HEYIOBIECTBOPUTEIBHO», CONNIACHO  CIEAYIOLIUM  KPUTEpUAM
OLICHUBAHUs

Ixana Kpurtepuu onenuanus (% npaBUIbHBIX 0TBETOB)
Orenka 5 (OTIMYHO) 80-100
Orenka 4 (xoporto) 70-79
Ornenka 3 (yIOBICTBOPUTEILHO) 50-69
Ornenka 2 (HEYTOBJICTBOPHUTEIHHO) 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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