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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 00JacTU (U3UKH, HEOOXOIMMBIX [UIl OCYLIECTBIEHHUS 3KOJIOIMUYECKOIO
MOHMTOPHHTIA MPOLIECCOB OMOIOIMYECKOrO MPOU3BOACTBA U OLEHKH COCTOSHUS IPUPOJHON CPEIb
B COOTBETCTBHHU C (POPMUPYEMBIMH KOMITETECHLIUAMHU.

3agayu AMCUMIUIMHBI BKIIIOYAIOT:

1. 3yuenune Gpu3nueckux sSBIECHUI U 3aKOHOB U T'PaHULl UX TPUMEHUMOCTH; 3HAKOMCTBO C
OCHOBHBIMHU (PM3UYECKUMU BETUYMHAMH, UX ONPENEICHUSIMH, (PU3UYECKUM CMBICIIOM, CITIOCOOaMU U
eIMHULIAMU U3MEPEHHUSL.

2. TlpmoOpereHne HaBBIKOB pPa0dOTBI ¢ TpuOOpamMu U 00OpyrnoBaHHEM (HU3HUECKOM
1a0opaTopuy; HABBIKOB UCIIOJIb30BAHMS PA3IMYHBIX METOAUK (HPU3MUECKUX U3MEPEHUH 1 00paboTKU
HKCTIEPUMEHTAIBHBIX TaHHBIX; HABBIKOB IPOBEACHNUS a/IEKBATHOTO (PU3MUYECKOTO MOJICIIMPOBAHHSL.

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

1.2. KoMmneTeHIIUN M HHAUKATOPbI UX JOCTHKEHH I
YK-1. CnocobGeH ocCylecTBIsITh MOUCK, KPUTUUYECKUN aHadu3 M CUHTE3 HH(OpPMAIIUH,
MPUMEHSTh CUCTEMHBIN TOJIXO/1 JJIsl pEIICHHUs TOCTABICHHBIX 33124

Kon u HaumeHnoBanmue dopmupyemsbie 3YH
WHIIUKATOPa JTOCTHKEHUS
KOMIIETCHIIIH

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

Ocy1ecTBIsIeT MOUCK, WCCIIeIOBaHMsl; HA3HAYEHNE U NPHHIIUIIBI ISHCTBUSI BAXKHEUIINX (PU3HIECKIX

KPUTHUYECKUI aHan3 U npudopoB (51.0.10, YK-1-3.1)

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

MOCTaBJICHHBIX 337134 npodeccronanpnoit nesitensHoctH (51.0.10, YK-1 - 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;
00pabOoTKN ¥ HHTEPIPETHPOBAHUS pe3ynbTaToB skcnepuMenTa (b1.0.10,
YK-1-H.1)

OIIK-1. Cnocoben mnpuMeHATh 0a30Bble 3HaHUS (PyHIAMEHTAJIbHBIX Pa3leiioB HAayK I10
3emiie, eCTeCTBEHHOHAYYHOT'O M MareMaTu4yecKoro UK Ipy PEeLIeHUH 3a/1ad B 001aCTH HKOJIOTUU

IPUPOAOIIOIB30BAHUS

Kon u HaumeHnoBanue dopmupyembie 3YH

HMHAWKATOPa JOCTIKCHUS
KOMIETEHITHH
NnJI-2. OIK-1 3HAHUSA OOy4aromuiicst JOJKEH 3HATh OCHOBHBIE (PM3NUECKUE BEJTMIMHBI, TIOHSTHS,
IIpumensieT 6a30BbIe 3HAHUS ssnenus, 3akousl (51.0.10, OIK-1 —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 sBrenusi U npoueccsl (51.0.10, OIMK-1 - V.2)
00I1aCTH SKOJIOTHH 1 HaBBIKU OOyyaromuiics J0JDKEH BIIA€Th HaBBIKAMU MCIOIB30BaHMSI OCHOBHBIX
PpUPOJIOTI0JIBb30BAHNU (hM3MUECKHMX 3aKOHOB U ITPUHIIMIIOB /IS PELICHHsSI TUITOBBIX 3a/1a4
npodeccuonansHoii gesitenprocti (51.0.10, OIIK-1 - H.2)




2. Mecto aucuumuinHbl B cTpykrype OIIOIT
JuctunnmHa «Pu3nka» OTHOCHUTCS K 00s3aTeIbHOM YacTH OCHOBHOW Mpo(deCCHOHATBbHON
oOpa3zoBarenbHOI porpammbl OakanaBpuara (51.0.10).

3. O0beM IMCHUILUIMHBI M BHbI Y4eOHOH padoThI
O6bem aucruiuinHbl  «Pus3uka» coctaBiaser S5 3adetHbix eamHMIBl  (3ET), 180
aKaJleMUYeCcKuX yaca (fanee yacon). Jucuurinaa uzydaercs:
- ouHas ¢opma obydenus B 1 u 2 cemecTpax
- 3aouHas popma oOyuenus B 1 u 2 cemecrpax

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

Bun yae6HOit paboTh KonmgecTBo gacos
10 OYHOH opMe oOydeHuUs 10 3209HOH (hopMe OOyICHHS
KonrakTHas padora (Bcero) 80 16
B TOM 4YHCJIe MPAaKTHYeCKasi MOAr0TOBKA
Jlexyuu (JI) 36 8
Jlabopamopuvie 3ansmus (J13) 36 8
Koumpons camocmosamenvroii pabomoi 8 -
(KCP)
CamocTosiTeJIbHASA Pa0oTa 00y4aIoIIHXCS 73 151
(CP)
Kontpoan 27 13
Hroro 180 180
3.2. Pacnpenesienue yue0HOr0 BpeMeHHM 10 pa3/ieiaM U TeMam
Ounas ¢gopma o0yuenust
B TOM 4YUCJIC é
Ne Bcero KOHTaKTHas pabora g
oMbl HaumeHnoBaHue paszena u TEMbI 4ACOR CP 2
JI JI3 KCP g
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka
1.1 Marepust. JIBrxeHne 3 2 0,2 0,8 X
1.2 duznyecKkre BENNUUHBI U UX U3MEpPEHHE 41 2 0,1 2 X
1.3 HccnenoBanue MIOTHOCTH YKHKOCTH 41 2 0,1 2 X
1.4 DJIeMEHTHI MOCTYNATEIbHOTO JABMIKCHUS 3 2 0,2 0,8 X
15 [TpoBepka 3aKk0HA COXPAHEHUSI UMITYIbCA 4,1 2 0,1 2 X
1.6 DNeMEHTHI BPalaTeIbHOTO JTBUKCHHUS 3 2 0,2 0,8 X
17 V3yueHre OCHOBHOIO 3aKOHA JMHAMHKHU 41 2 01 2 X
BpallleHHs
1.8 DeMeHTHI KoJIe0aTeIbHOE IBIKEHNAE 3 2 0,2 0,8 X
Uccnenosanne koiebareIbsHOrO
19 JIBIDKCHUSI, U3MEPEHUE YCKOPEHHSI 41 2 01 2 <
CBOOOIHOTO MAICHUS MIPH TIOMOIIN
MasiTHUKA
1.10 MexaHndeckue BOJTHBI 3 2 0,2 0,8 X
111 OCHOBBI CHICIHATBHOM TEOpHH 25 05 2 X
OTHOCHTEJIbHOCTH
Paznen 2. MonekynsipHas ¢pu3nka u TepMOAMHAMUKA
2.1 Ocnossl MKT. SIBnenus nepeHoca 2,8 2 0,2 0,6 X
2.2 MogiexyssipHbI€ SIBIICHUS B Ta3ax 2,4 0,4 2 X
2.3 HccnenoBanue BIaXKHOCTH BO3AyXa 41 2 0,1 2 X
2.4 MosiekyssipHbIe SIBJICHUS B KHUIKOCTSIX 2,3 0,3 2 X
2.5 Hccnenosanue TeueHus BI3KOM KHIKOCTH 41 2 0,1 2 X
HccrnenoBanue CBOWCTB MMOBEPXHOCTHOTO
26 CJIOSI )KUIKOCTH, M3MEPECHUE 41 2 01 2 «
K03((hUIFIeHTa TOBEPXHOCTHOTO
HATSDKEHUS )KHIKOCTH
2.7 MosekymsipHbIE SIBICHHS B TBEPIBIX TellaxX 2,3 0,3 2 X




28 N3yuenune 3akona ['yka. MccrnenoBanue 41 2 0.1 2 X
MOJYIISL YIPYTOCTH

2.9 ITepBoe Haua0 TEPMOAMHAMUKH 2,9 2 0,2 0,7 X

2.10 BTopoe Hauaao TepMOIMHAMUKHI 2,9 2 0,2 0,7 X

Paznen 3. DnekTpuuecTBO U 2JIEKTPOMAarHEeTU3M

3.1 DnekTpuyecKoe Mmoje B BaKyyme 3 2 0,2 0,8 X

3.2 BeniecTBo B 2JIEKTPHUECKOM MOJIE 4.3 0,3 4 X
Onekrpuueckue nenu. Vzmepenue

3.3 (hU3MYECKHX BETUYNH 41 2 0,1 2 X
JNECKTPOU3MEPUTEIHHBIME MPHOOpaMHU

34 ITocTosIHHOE MATHUTHOE TIOJIC B BAKYyME 2.9 2 0.2 0.7 <
1 BEIIECTBE

35 HccnenoBanne MarHUTHOTO TIOJIS 41 2 01 2 <
MOCTOSTHHOTO MarHUTa

36 JIBroKeHME 3apsDKCHHBIX YACTHIL B 42 0.2 4 <
JIMEKTPUICCKOM M MATHUTHOM TI0JIE

3.7 TToCTOSIHHBIN MEKTPUICCKUAN TOK 4,3 0,3 4 X

38 I/ICCHE?‘Z[OBaHHe AIIEKTPOIPOBOAHOCTH 41 2 01 2 X
JKHBOW TKaHHU

39 3J‘IeKTp0MaFj—II/ITHaiI HHIYKIWS 1 3 2 0.2 0.8 X
MIEPEMEHHBIHN ICKTPHUYSCKHHA TOK
HccnenoBanue nepeMeHHOTO U

3.10 BEINIPSAMIICHHOTO TOKA TIPY TIOMOIITH 4.1 2 0,1 2 X
ocruiorpada

3.11 DJICKTPOMArHUTHOE ITOJIC 2,9 2 0,2 0,7 X

Paznen 4. Onruka

4.1 DJIEMEHTHI T€OMETPUICCKON ONTHKH 4,3 0,3 4 X
H3mMepeHne pa3MepoB MaIbIX OOBEKTOB

42 TIPY TIOMOIIH MUKpOCKoma. M3Mepenne 41 2 01 2 X
npeziena pa3perieHus: ONTHYESCKOTO
npudopa

43 HccnenoBanne GpOTOMETPHUCCKUX 41 2 01 2 <
BEJIMYHH paboyero Mecra

4.4 DJIeMEHTHI BOJHOBOU ONTUKHA 2,8 2 0,2 0,6 X
HccnemoBanre BOJHOBBIX CBOMCTB CBETA,

4.5 U3MEpEeHHe JJINHBI CBETOBOM BOJIHBI IPU 4,1 2 0,1 2 X
MIOMOIIH TU(PPAKITHOHHON PEHISTKH
W3ydeHue nonsipuMerpa, U3MepeHue

4.6 KOHIICHTPAINU PaCTBOPOB ONTHYECKU 4.1 2 0,1 2 X
AKTHBHBIX BEILECTB

47 B3anmMoneiicTBre 31eKTpOMarHUTHBIX 2.9 2 0.2 07 X
BOJIH C BEIIECTBOM

48 I'pagynpoBka crieKTpocKoma u 41 2 01 2 X
HCCIICIOBAHUE CIIEKTPOB

4.9 DeMEHTHI KBAHTOBOM ONTHKHU 2,9 2 0,2 0,7 X

Paznen 5. KeanroBas ¢u3nka. @usnka atroMa, aTOMHOTO Spa M JJICMCHTAPHBIX YACTH

51 DIeMEHTHI KBAaHTOBON MEXaHUKHA 2,9 2 0,2 0,7 X

5.2 DeMeHTHI PU3UKH aToMa 2,9 2 0,2 0,7 X

53 DeMeHTHI PU3UKH aTOMHOTO Spa | 2.8 2 0.2 0.6 X
DIIEMEHTAPHBIX YACTHII
Konrpons 27 X X X X 27
Hroro 180 36 36 8 73 27




3aounas ¢popma oOyueHust

B TOM YHCIIC =|
Ne H Bcero KOHTaKTHasi paboTa g
oMbl aNMEHOBAaHHUE pa3JieNia ¥ TEMBI 4ACOB CP &
J JI3 KCP 2
1 2 3 4 5 6 7 8
Pasnen 1. Mexannka
11 Marepus. JIBrkeHHe 4 4 X
1.2 duznyeckre BEINIMHBI U UX U3MEpEHUE 4 4 X
1.3 HccnenoBadue IIOTHOCTH KUIKOCTH 4 4 X
1.4 DNIEMEHTHI IOCTYNATEIBHOTO ABMKCHUS 5 5 X
15 IIpoBepka 3aKoHa COXpaHCHHS HMITYJIbCa 4 4 X
1.6 DNIEMEHTHI BPAIIATSILHOTO JTBHKCHHUS 5 5 X
17 W3y4eHne 0CHOBHOTO 3aKOHA TMHAMHKH 4 4 X
BpaIlICHHUSA
1.8 DeMEHTHI KoJIe0aTeIbHOE IBIKEHNE 2 2 X
HccnenoBanne konebaTeIpHOTO
19 JBIDKCHUS, U3MEPEHUE YCKOPEHHS 4 4 X
CBOOOTHOTO MaJCHNUS NTPH TTOMOIIN
MasTHHKa
1.10 MexaHu4ecKie BOJIHBI 2 2 X
111 OCHOBBI cHielIMaIbHOI Teopuu 4 4 X
OTHOCHTEJIbHOCTH
Paznen 2. MonekyinsipHast GU3MKa M TEPMOJAMHAMHKA
2.1 OcuoBel MKT. SIBneHus nepeHoca 2 2 X
2.2 MonekymsipHbIe SIBICHHS B Ta3ax 4 4 X
2.3 VccrenoBanue BIQKHOCTH BO3IyXa 4 4 X
2.4 MonekynspHbI€ IBJICHUS B )KUJIKOCTAX 4 4 X
25 VccnenoBanue TeueHus! BA3KOH KUIKOCTH 2 2 X
HccnenoBanue CBOMCTB IOBEPXHOCTHOIO
26 CJIOS1 )KUJIKOCTH, N3MEpEHHE 4 4 <
KO3 PHIEHTA TOBEPXHOCTHOTO
HATSDKEHUS! KHJIKOCTH
2.7 MouiekyssipHbI€ SIBJICHUS B TBEPJBIX TeJlaX 4 4 X
28 N3yuenue 3akoHa I'yka. MccnenoBanue 4 4 X
MOAYIIS YIPYTOCTH
2.9 [TepBoe Ha9aI0 TEPMOAUHAMHKH 4 4 X
2.10 BTropoe Havaio TepMOTUHAMUKA 4 4 X
Paznen 3. DnekTpu4ecTBO U 3JEKTPOMArHeTU3M
3.1 DJEeKTpHUYECKOe TI0JIC B BAKYyMeE 2 2 X
3.2 BemecTBo B 2IEKTPHUYESCKOM ITOJIe 4 4 X
DnexTpuueckue uenu. Msmepenue
3.3 (hU3MIECKIX BETUINH 4 4 X
IEKTPOU3ZMEPHUTEILHBIMH IPHOOPAMHU
34 [NocTossHHOE MarHUTHOE I0JI€ B BAKyyMe 5 5 X
U BEIIECTBE
35 HccnenoBanne MarHUTHOTO MOJIS 4 4 X
MOCTOSIHHOTO MarHuTa
36 JIBmxeHue 3apsKEHHBIX YacTHIl B 4 4 X
IIEKTPUUECKOM M MarHUTHOM TOJIE
3.7 ITocTOSsIHHBIN NEKTPUUECKUNA TOK 4 4 X
38 I/IccneiJIOBaHI/Ie AIIEKTPONPOBOJHOCTH 5 2 «
’KMBOU TKaHH
39 3HGKTpOMaFj{I/ITHaﬂ HHAYKIMA 1 5 5 «
MepeMEHHBIH 3JIeKTPUIECKUI TOK
HccnenoBanue nepeMeHHOIO U
3.10 BBINPSIMIICHHOTO TOKA HPX TIOMOIITH 4 4 X
ocruiorpada
3.11 DJIeKTPOMAarHUTHOE T0JIe 4 4 X
Paznen 4. Ontuka
4.1 | OJIeMEeHTHI TeOMETPUYECKON ONTHKU 4 4 X




Wsmepenne pa3MepoB MalIbIX 00bEKTOB
[P TOMOIIM MUKPOCKoTa. M3mepenue

4.2 4 4 X
npezielia pa3pereHns ONTHIECKOTO
npudopa

43 HccnenoBanne horoMeTpuIecKux 5 2 <
BEJIMUMH pabouero Mecra

4.4 OJeMEeHTHI BOJTHOBON ONTUKHU 4 4 X
HccnenoBanne BOITHOBBIX CBOMCTB CBETa,

4.5 U3MEpeHHe JJINHBI CBETOBOM BOJIHBI IPU 4 4 X

TOMOIIH TUPPAKIIUOHHON PEIICTKH

V3ydeHne nonspuMeTpa, n3MepeHre
4.6 KOHIICHTPAIUU PACTBOPOB ONTHYECKU 4 4 X
AKTUBHBIX BELICCTB

B3aumoneicTBie 31EKTPOMAarHUTHBIX

4.7 2 2 X
BOITH C BEIIECTBOM

48 I'panynpoBka crekTpockona u 4 4 X
HCCIICIOBAHNE CIIEKTPOB

4.9 DJIEMEHTHI KBAHTOBOW ONTUKH 4 4 X

Pasnen 5. KanroBas ¢usnka. @usnka aroMa, aTOMHOTO SApa M SJICMEHTAPHBIX YACTHII

5.1 DJIEMEHTHI KBAHTOBOW MEXaHUKH 5 5 X

5.2 DneMeHTHl (U3UKH aTOMa 5 5 X

53 DneMeHThl PU3UKK ATOMHOTO SIIpa U 5 5 <
DIIEMCHTAPHBIX YaCTHII
Kontpois 13 X X X X 13
Utoro 180 8 8 - 151 13

4. CTpPyKTYypa U cofepKaHue JUCHHUILINHBI, BKJIIOYAIOLIee NPAKTHYECKYI0 OATOTOBKY

[IpakTHueckas NOATOTOBKA IMPU peav3allMd y4YeOHbIX MPEIMETOB, KypCOB, TUCIUIUINH
(Monmyneil) opraHuzyeTcss IyTeM TPOBEACHUS MPAKTUYECKUX  3aHATUH, MPAKTHUKYMOB,
71a0opaTopHBIX pabOT M MHBIX aHAJOTHYHBIX BUOB YYEOHOU NESATENLHOCTH, MPEIyCMaTPHBAIOIINX
ydacTue OOydarolluXcs B BBINOJHEHWU OTAETbHBIX SJIEMEHTOB paboT, CBA3aHHBIX C Oymyiiein
npoeccuoHaIbHOM 1EATENbHOCTHIO.

[IpakTHyeckas MOAroTOBKa MOXKET BKIIIOUATh B c€0sl OT/AEIbHbBIC 3aHATHUS JIGKLIMOHHOTO THUIIA,
KOTOpbIE TNpeaycMaTpuBalOT Nepenady yueOHoW HH(opmanuu oOyyaroniumcs, HEOOXOIUMOM s
MOCJIeTYIOIETO BHIMOJIHEHUS paboT, CBA3aHHBIX ¢ Oynymieil npodeccuoHanbHOM e TeNbHOCTHIO.

PexomeHyeMblii 00b€M NPAKTUUECKOW MOATOTOBKH (B MPOILIEHTAaX OT KOJMYECTBAa 4acoOB
KOHTAKTHOM paboThl) /U1 AUCHUILINH, PEATU3YIOLIHX:

- yauBepcanbHbie kKomreteHun (YK) ot 5 1o 15 %

- obmenpodeccuonanbubie komnerenuuu (OI1K) ot 15 1o 50 %.

4.1. Conep:xaHue TUCHUTLTUHBI

Pasnen 1. Mexanuka

Marepus u ee Buibl. J[BrkeHue u ero Gpopmel. KnHemarnka mocTynareiabHOTO JIBUXKEHUS.
JluHamuKa TOCTYNareiabHOTO JBHKEHMS. ODHEPreTHUYeCKHe XapaKTepUCTHKU MOCTYNareIbHOTro
nBrkeHus. KuHemarnka BpamareapHOro JBWXKEHMs. JluHamuka BpalaTeIbHOIO JBUKECHHS.
DOHepreTu4YecKue XapaKTepPUCTUKH BpalllaTebHOTO JBIKEHUS. XapaKTepUCTHKU KojiebaTenbHOe
JIBIDKEHHWE. BHIbl MeXaHMYeCcKuX KOoJIeOaHWi W WX ypaBHEHHS. [ apMOHMUYECKUN OCITUILIATOP.
BonHoBO# mporecc M ero xapakTepuCTUKH. Tumbel MexaHM4ecKuX BOJH. OCHOBHBIE MOJIOXKEHHUSA
cnenuanbHoil Teopuu oTtHocuTenbHOCTH (CTO). OcHOBHbIE 3aKOHBI CIIEHUAIBHOW TEOpUU
OTHOCHUTEJIBHOCTHU.

Pasnen 2. MouiekyasipHasi GU3MKA M TEPMOAMHAMHUKA

OcCHOBHBIE TIOHATHS M ypaBHEHUS MOJEKYISpHOH ¢u3uku. OCHOBHBIE TOJOKEHHS
MOJIEKYJISIDHO-KHHETHYECKOM TEeOpuHu. JIBMKEHHME MOJIEKYl BEHIeCTB. JSIBI€HHA mepeHoca.
MonexynsipHble siBI€HHUS B razax. PeanpHble ra3el U napbl. MoJeKyIsIpHbIE SBJIEHUS B JKUIKOCTSX.
MosnexynspHble SBJI€HHS B TBepIbIX Tesax. OCHOBHbIE MOHATUS TEPMOJUHAMHUKH. BHyTpeHHss
sHeprus rasa. TemmonpoBoaHocTs. Konsekuus. Mcnapenne. TernoBoe nznyuenue. IlepBoe Hauano
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TEPMOJUHAMUKHN M €r0 NpUMEHEHUE K u3ompoueccaMm. TemioBbie ABUrareiau. JHTpomnus. Bropoe
Ha4aJio TEPMOJNHAMHUKHU.

Pa3gesn 3. DineKTpUYECTBO M JIEKTPOMATHETH3M

DneKkTpocTaTuka. DJIEKTPUYECKOE I0Jieé B BaKyyme. BemecTtBo B 3JIEKTPUYECKOM MOJE.
OcCHOBHbBIE MOHATHS IIOCTOSIHHOIO 3JIEKTPUYECKOro ToKa. (OCHOBHBIE 3aKOHBI IIOCTOSIHHOIO
3IEKTPUYECKOrO TOKA. IIOCTOSHHBIN 21EKTPUYECKUN TOK B Pa3/IMYHBIX cpefax. MarHutHoe nosie,
€ro CBOWCTBA U XapaKTEPUCTUKU. MarHUTHBIE CBOMCTBA BEUIECTB. DJICKTPOMArHUTHAS UHAYKIUS U
caMouHAYyKUusA. [lepeMeHHbIN 3MEeKTpUYECKUN TOK. DIEKTPOMAarHUTHOE MOJe. DIEKTPOMarHUTHBIE
KoJIeOaHUs. DIEKTPOMArHUTHbIE BOJHBI.

Pa3znea 4. OnTuka

OnemeHThl TeoMmeTpuueckod ontuku. OcHOBBI Qoromerpun. HMHTepdepeHLns cBera.
Hudpakmuss u nonspusanus cera. Jlucmepcust cBera. Ilormomenne (abcopOrusi) cBera.
Jlromunrecnenmus. TerwmoBoe u3nyuenue. Pororddext. Idhdext Komnrona. JlaBnenue ceera.

Paznen 5. KBanToBas mMexanuka. ®uU3uKa aTroMa, aTOMHOIO S/ipa M JJIeMEHTAPHBIX
YacTUI

@opmyna ne bpoins.  Judpakuust IE€KTpOHOB M HEHUTPOHOB B KpHUCTaJUIax.
Heonpenenennoctu Ieiizenbepra. CooTHoleHHe HeompeAeneHHocTel. BomHoBas (yHKIus.
VYpasuenus llpenunarepa. Monmenu cTpoeHHs aTtoma. DJIEMEHTBl COBPEMEHHOW (DM3HKH aTOMOB H
Mouiekyn. Ctpoenue sipa aroma. PanqnoakTuBHOCTb. SAepHble peakuuu. JaeMeHTapHbIe YaCTHIbI.
DyHIaMEHTaIbHbIE B3aUMOJECHCTBUA.

4.2. Conep:xkaHue JJeKIUi
Ounas ¢popma o0yueHust

Ne /it HaumenoBanue nexuuu KomuuectBo | IlpakTrueckas
4acoB MTOJITOTOBKA

1 Martepus. JIBiKkeHHE 2 +
2 DJIeMEeHTHI MOCTYNATSIFHOTO ABMKCHHUS 2 +
3 DeMeHTHI BpaIlaTeIbHOTO TBIYKEHHS 2 +
4 DJeMEHTHI KOJIe0aTeIbHOTO IBIDKEHUS 2 +
5 MexaHH9IeCKUE BOTHBI 2 +
6 OcHOBBI MOJIEKyIsipHO-KHHeTHYecKOoi Teopuu (MKT). SBnenus mepeHoca 2 +
7 [lepBoe HaYaI0 TEPMOAWHAMHKH 2 +
8 Bropoe Havasio TepMOIIHAMUKH 2 +
9 DJeKTpHUYEeCKOe TOJIe B BAKYYMeE 2 +
10 [TocTosIHHOE MAaTHUTHOE TIOJIE B BAKYYME H BEIIIECTBE 2 +
11 DNeKTpOMarHUTHAS HHAYKIHS U IEPEMEHHBIN IEKTPHISCKUH TOK 2 +
12 DJIeKTPOMAarHUTHOE IOJIE B BAKyyMe 2 +
13 JeMEeHTHI BOJHOBOH ONTHKH 2 +
14 DeMeHTHI KBAHTOBOM ONTHKH 2 +
15 B3anMoseiicTBHE 3MeKTPOMArHUTHBIX BOJH C BEIICCTBOM 2 +
16 DeMeHTHI KBAHTOBOM MEXaHUKH 2

17 DneMeHTHI (PHU3UKH aToMa 2 +
18 DneMeHTHI PU3UKH aTOMHOTO SIpa ¥ JJIEMEHTAPHBIX YaCTHII 2 +

Hroro 36 17%
3aounas popma oOyueHust
Ne /it HaumenoBanue nexuuu KomuuectBo | IlpakTuueckas
4acoB ITOJITOTOBKA
1 MexaHH4YeCKUE BOTHBI 2 +
2 OcuoBsl MKT. SIBneHus nepesoca 2 +
3 DIEKTPOMArHUTHOE TOJIC B BAKYyMeE 2 +
4 BsanMoseiicTBHE 3MEKTPOMArHUTHBIX BOJIH C BEIICCTBOM 2 +
Hroro 8 4%




4.3. Conep:xkaHue J1a00paTOPHBIX 3aHATHI
Ounas ¢popma o0yueHust

No HanMenoBanme 1a60paTopHOTO 3aHATHS KomnuectBo | IlpakTrueckas
n/n 4acoB HO/ITOTOBKA
1 | ®usuyeckue BeNMYMHBI M UX H3MEPEHHE 2 +
2 | MccnenoBaHue MIOTHOCTHU JKUJIKOCTH 2 +
3 | IIpoBepka 3akoHa COXpaHEHHUs] HIMITYIIbCa 2 +
4 | V3yueHne OCHOBHOTO 3aKOHA JIMHAMUKH BpaIICHHS 2 +
5 | UccnenoBanue koaebaTeIbHOTO ABMKEHHS, N3MEPEHUE YCKOPEHHUS CBOOOIHOTO 2 +
NaJICHUs! IPU TOMOIIM MasiTHUKA
6 | MccrnenoBaHue BIa)KHOCTH BO3IyXa 2 +
7 | MccnenoBanue TeueHUs BSI3KOH )KUAKOCTH 2 +
8 | MccnenoBaHue cBOMCTB ITOBEPXHOCTHOTO CIIOS YKUAKOCTH, U3MEPEHUE 2 +
KO3 pHIIIIEeHTa HOBEPXHOCTHOTO HATSDKEHUS! KHJIKOCTH
9 | M3yuenue 3akoHa ['yka. Mi3MepeHne MOJIysst yIpyrocTH 2 +
10 | Onexrpuueckue nenu. M3mepenue GpU3MUECKUX BETUINH 2 +
UEKTPOU3ZMEPHUTENLHBIMU IPHOOpPaMU
11 | HccnenoBaHre MarHUTHOTO T10JIS TIOCTOSIHHOTO MarHUTa 2 +
12 | UccnenoBanue 3IEKTPOIPOBOIHOCTH KUBOH TKAHH 2 +
13 | HccnenoBaHue nepeMEHHOTO M BBIPSMIIEHHOTO TOKA P ITOMOIIN 2 +
ocryutorpada
14 | V3mepenHue pazMepoB MajibIX 00BEKTOB IIPH MOMOIIM MUKpOcKona. M3mepenue 2 +
npejesa pa3penieH s ONTHYESCKOro npudopa
15 | UccnemoBanre GOTOMETPHICCKHUX BEIIMIMH pad0vero Mecra 2 +
16 | HccnenoBaHue BOJHOBBIX CBOWCTB CBETa, H3MEPEHHE JITMHBI CBETOBOW BOJHBI 2 +
IpH TOMOIIHY T(PAKIHOHHOH pelIeTKH
17 | UzydeHne nonspuMeTpa, H3MEpPEHIE KOHLICHTPALlUH PACTBOPOB ONTHYECKH 2 +
AKTUBHBIX BELICCTB
18 | I'pasynpoBKa CIIEKTPOCKOIA H HCCICIOBaHHE CICKTPOB 2 +
Hroro 36 18%
3aouHas popma o0yueHust
Ne i/mt HanmeHoBaHHe 1a00PaTOPHOTO 3aHATHSL KonmyectBo | Ilpaktudeckast
4acoB TIOJITOTOBKA
1 UccrnenoBanue  koneGaTelbHOTO — JBIDKCHHS, HW3MEPEHHE  YCKOPEHHMS 2 +
CBOOOJHOTO TaACHHS ITPU MOMOIIM MasiTHUKA
2 HccenoBaHue TeUeHUs! BI3KOH JKUIKOCTH 2 +
3 HccrenoBaHue 31€KTPOIPOBOIHOCTH KMBOU TKAHU 2 +
4 HccrenoBarne GOTOMETPHUSCKHAX BEIHYHH paboyero Mecta 2 +
Hroro 8 12%
4.4. Conep:kaHue NPAKTHYECKUX 3aHATHIH
[IpakTHueckue 3aHATHS HE IPETYCMOTPEHBI
4.5. Buabl u coiep:kaHne CAaMOCTOSATEIbHOM PadoThl 00y4arommXxcsi
4.5.1. Buabl caMOCTOSITEJIbHOI padoThl 00y4aKIINXCs
Bun camocTosTensHO paboThl 00ydaromuxcs KonnuecTBo yacoB
110 04HOH opme 110 3a04HOH (opme
o0yueHus o0yueHus
[oaroroBka k 1a00paTOPHBIM 3aHATHAM M K 3aIIUTE 30 -
71a00pPaTOPHBIX paboT
CaMocTosATEIhbHOE N3YUCHHE OTACIBHBIX TEM H BOIIPOCOB 30 151
[TonroToBKa K KOJUIOKBHYMaM (TECTHPOBAHHUSM) 13 -
HToro 73 151
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4.5.2 CoaepxaHue caMOCTOAATEILHON Pa0doThl 00y4aK0IIMXCS

Ne mi/mt Haumenosanue tem KonunuecTBo yacos
o o4HoH opme 10 320YHOM
o0y4eHus ¢dopme
00ydueHHs
1 Martepus. JIBikeHHE 0,8 4
2 du3nvecKre BEIHINHBI U X U3MEPCHHE 2 4
3 HccnenoBanue IIOTHOCTH KUIKOCTH 2 4
4 DJIEMEHTHI IOCTYNATEIBHOTO JABYKESHUS 0,8 5
5 [TpoBepka 3aK0HA COXPAHECHUS UMITYJIbCa 2 4
6 DJIEeMEHTHI BpalaTeIbHOTO JBHYKCHHUS 0,8 5
7 M3ydeHne 0CHOBHOTO 3aKOHA JMHAMHKH BPAIICHHS 2 4
8 DeMEHTHI KoJIe0aTeaIpHOE IBIDKEHIE 0,8 -
9 HccrenoBanne KoebaTerbHOTO IBIKCHUS, H3MEPCHUE YCKOPCHHUS 2 4
cBOOOJTHOTO TTaICHUS MIPH ITOMOIIN MasTHHKA
10 MexaHndecKkre BOJTHBI 0,8 -
11 OCHOBBI CIIEITUABHON TEOPHH OTHOCHTEIBHOCTH 2 4
12 OcnoBel MKT. fIBneHwust mepeHoca 0,6 -
13 MornekymsipHbI€ SBJICHHUS B ra3ax 2 4
14 HccaenmoBanvie BIQKHOCTH BO3IyXa 2 4
15 MoneKyIsIpHbIC SIBICHUS B )KHJIKOCTSIX 2 4
16 UccnenoBanne TedeHUs BI3KOM KUAIKOCTH 2 -
17 HccrmenoBanne CBOHCTB MOBEPXHOCTHOTO CIIOS YKHIKOCTH, U3MEPEHHUE 2 4
k03 HIFIeHTa TOBEPXHOCTHOTO HATSHKCHUS JKUIKOCTH
18 MoreKyisipHbIC SIBIICHHUS B TBEPJIBIX TeJaX 2 4
19 W3yuenne 3akona ['yka. McciieqoBanre MOIyIsl YOPYTOCTH 2 4
20 ITepBoe Ha4aj0 TEPMOTMHAMUKH 0,7 4
21 BTopoe Havaa0 TepMOTHHAMUKI 0,7 4
22 DICKTPHUIECKOE MTOJIC B BAKYYMeE 0,8 -
23 BelecTBo B 3JCKTPHYECKOM T10JIE 4 4
24 Onekrprdeckue nemu. M3mepenne GU3nIecKix BEINIHH 2 4
ANIEKTPOU3MEPHUTEIBHBIMY TPUOOPAMU
25 ITocTosiHHOE MarHUTHOE TIOJIE B BAKYYME M BEIIECTBE 0,7 5
26 HccrenoBanre MarHUTHOTO TIOJISE OCTOSIHHOTO MarHUTa 2 4
27 JIBU>KEHHE 3apsIKECHHBIX YACTHIL B IEKTPUYECKOM M MArHUTHOM I10JIE 4 4
28 IToCTOSIHHBIN 3TIEKTPUUECKUN TOK 4 4
29 HccnenoBanue 3JIeKTPONPOBOTHOCTH JKUBOM TKaHU 2 -
30 ONeKTpOMarHUTHAS HHAYKINS U IEPEMEHHBIN IeKTPHUSCKUI TOK 0,8 5
31 HccnenoBanye NepeMEHHOIO U BBIIPSIMIIEHHOTO TOKA IIPU IIOMOLIU 2 4
ocryutorpada
32 DEeKTPOMAarHUTHOE IOJIe 0,7 4
33 DJeMEHThI TeOMETPUYECKOI ONTHKH 4 4
34 W3mepenue pazMepoB MalbIXx 0ObEKTOB MPU TOMOIIHA MUKPOCKOTIA. 2 4
M3Mepenue mpejesnia pa3pelieHus ONTHYECKOro nprubopa
35 HccnenoBanre GOTOMETPHUSCKUX BEIMYHH PabOdYero Mecra 2 -
36 DJIeMEHTEI BOJIHOBOM OITHKHU 0,6 4
37 HccnenoBanye BOJIHOBBIX CBOMCTB CBETA, U3MEPEHUE JJIMHBI 5 4
CBETOBOW BOJIHBI IIPH ITOMOIIHN AU PAKIIMOHHON PEIIETKH
38 W3ydenue nonsipumMerpa, u3MepeHne KOHIEHTPAIK PaCTBOPOB 2 4
ONTHYECKH AKTHBHBIX BEIICCTB
39 BsanMoieiicTBHE 3IEKTPOMArHUTHBIX BOJIH C BEIICCTBOM 0,7 -
40 I'pamynpoBKa CIEKTPOCKOTA W MCCIICIOBAHNE CIIEKTPOB 2 4
41 DJIeMEHTHI KBAHTOBOW ONITHKH 0,7 4
42 DJeMEHTHI KBAHTOBON MEXaHUKHU 0,7 5
43 DneMeHThI PU3MKH aToMa 0,7 5
44 OneMeHThI (PU3MKU aTOMHOTO sipa U 3JIeMEeHTapHbIX YaCTHUI] 0,6 5
HTtoro 73 151
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5. YueOHO-MeToAHYeCKOil o0ecnedyeHre CaMOCTOATEILHOH PadoThl 00y4ar0IMXCs M0
AUCHUILINHE

VYuebHo-MeToanueckue pazpadorku umerorcs B Hayunoii 6ubnuorexke ®I'50Y BO HOxHo-
VYpansckuii ['AY:

1. ®usuka [DneKTpOHHBIN pecypc]: METOAMUYECKHEe YKa3aHUs K JaOOpaTOpHBIM 3aHSATHIM
JUIS 00ydJarouuxcsi 1Mo HampabieHuto moarotoBku: 05.03.06 Dkoiorus U MpUPOAOIIOIH30BAHUE,
npodmib: DKOJIOTMYECKHUI MEHEIKMEHT M HKO0E30IacHOCTh, YPOBEHb BBICIIETO OOpa30BaHUs
OakanaBpuar, ¢popma odyuenus — ounas / Coct. C.B. llamuna, H.P. IllTanesa. - Tpounk: FOxHo-

VYpaneckuii TAY, 2022. — 102 ¢. Pexxum gocryma: https://edu.sursau.ru/course/view.php?id=7803 ;
http://nb.sursau.ru:8080/localdocs/ivm/02658.pdf

2. ®usuka [DneKTpOHHBINA pecypc]: METOOUYECKHEe YKa3aHUs K Ja0OpaTOPHBIM 3aHSATHIM
JUIs o0ydJarouuxcsi 1Mo HampabiieHuto roarotoBku: 05.03.06 Dkomorust U IPHUPOAOIIOIB30BAHUE,
npoduib: DKOTOTUYECKUH MEHEIDKMEHT W AIKOOE30MaCHOCTh, YPOBEHb BBHICIIETO OOpa30BaHUS
OakanaBpuar, hopma o0yuenus — 3aounas / Coct. C.B. lllamuna, H.P. [lltanesa. - Tpowurk: FOxHo-

VYpansckuit TAY, 2022, — 30 c¢. Pexxum mocryma: https://edu.sursau.ru/course/view.php?id=7803;
http://nb.sursau.ru:8080/localdocs/ivm/02659.pdf

3. lamuna, C. B. ®usuka [DneKTpoHHBIH pecypc]: METOAMYECKHE PEKOMEHAIMH IO
OpraHu3alliil CaMOCTOSTENILHOW pabOThl Ui OOYYarONIMXCS TI0 HAaNpaBICHUIO TTOATOTOBKU:
05.03.06 DOxonorus ¥ NPHUPOAONOIH30BAHUE, NPOPHIL: DKOJIOTUYECKHA MEHEDKMEHT U
sko0e3onacHocTh, opma oOydyenust — ounas / C. B. Illamuna. - Tpourk: KOxuo-Ypanbckuit I'AY,

2022. - 38 c¢c. Pexum  mocryma: https://edu.sursau.ru/course/view.php?id=7803;
http://nb.sursau.ru:8080/localdocs/ivm/02656.pdf

4. amuna, C. B. ®usuka [DAEKTPOHHBIA pecypc]: METOAUYECKHE PEKOMEHIAIMU I10
OpraHM3aIli CaMOCTOSITEIBHOW pa0OThl Ui OOYYArOIIMXCSl I10 HAMpPaBJICHUIO TOATOTOBKHU:
05.03.06 DOxomorusi W MNPUPOAONOIB30BaHHE, MPODUIL: DKOIOTUYECKUNH MEHEIKMEHT U
9K00e30macHOCTh, (hopma oOyuenus — 3aounas / C.B. llamuna. - Tpounk: KOxHo-Ypanbckuii ['AY,

2022. - 49 c. Pexum  mocryma: https://edu.sursau.ru/course/view.php?id=7803;
http://nb.sursau.ru:8080/localdocs/ivm/02657.pdf

6. @OH/ OLIEHOYHBIX CPEICTB VIS MPOBEAEHUS MPOMEKYTOYHOM aTTecTalluu
00y4aromMXCH M0 JMCUHUILTHHE
JIyst ycTaHOBJIEHUSI COOTBETCTBHSI YPOBHS MOATOTOBKH oOydarontuxcst TpedoBanusim OI'OC
BO pa3zpabotan HoHA OIEHOYHBIX CPENCTB AJIs TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOBEICHUS
MPOMEKYTOYHONW aTTeCTalMi OOy4aromuxcss 1o aucuuiuinHe. OOHJ OIEHOYHBIX CPEJICTB
npexacrasieH B [Ipunoxxenun.

7. OcHOBHasI U IONOJIHUTEJIbHASA yueOHasl TUTepaTypa, Heo0XoAMMas A1 0CBOCHHUS
AUCUMIITUHBI
OcHOBHast ¥ JOMNOJHUTENbHAs ydeOHas nuTeparypa umeercs B Hayunolt Oubamoreke u
ANIEKTPOHHOM MH(pOpMaMOHHO-00pa3oBarenbHO cpene PI'BOY BO 0xHo-Ypansckuii TAY.

OcHoBHas:

1 3ucman, I'. A. Kypc obmeit pusuku. B 3 1. : yueGHOe mocoOue asist By30B : B 3 Tomax / .
A. 3ucman, O. M. Tomec. — 9-e¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2021 — Tom 1
Mexanuka. MonekynsipHas ¢pusuka. Konebanus u Bomasl — 2021. — 340 ¢. — ISBN 978-5-8114-
7648-0. — Texkcrt : onektpoHHBId // JlaHb : 3JeKTpoHHO-OMONMMOTEeuHass cucrema. — URL:
https://e.lanbook.com/book/163406 ..

2. 3ucmam, I. A. Kypc ob6meit ¢pusuku : yaedHOe mocodwue : B 3 Tomax / I. A. 3ucman, O. M.

Tonec. — 8-e usn., crep. — Cankr-IletepOypr : Jlawp, [6. T.]. — Tom 2 : DnekTpudecTBo U
maraetnsm — 2019. — 360 c. — ISBN 978-5-8114-4102-0. — Tekcr : 3nekTpoHHBI // JIaHb :
ANIEKTPOHHO-OMOMMoTeunass cucrema. — URL:  https://e.lanbook.com/book/115201 (nara

obpamienus: 23.04.2022). — Pexxum 0CTyma: Ui aBTOPHU3. TOIb30BaTEIIEH.
3. 3ucman, I. A. Kypc ob61eit ¢pusuku : yueOHoe mocobue : B 3 Tomax / I. A. 3ucman, O. M.
Tonec. — 7-e u3m., crep. — Cankrt-IletepOypr : Jlanp, [6. I.]. — Tom 3 : OnTuka. ®u3nka aTOMOB H
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https://edu.sursau.ru/course/view.php?id=7803
http://nb.sursau.ru:8080/localdocs/ivm/02658.pdf
https://edu.sursau.ru/course/view.php?id=7803
http://nb.sursau.ru:8080/localdocs/ivm/02659.pdf
https://edu.sursau.ru/course/view.php?id=7803
http://nb.sursau.ru:8080/localdocs/ivm/02656.pdf
https://edu.sursau.ru/course/view.php?id=7803
http://nb.sursau.ru:8080/localdocs/ivm/02657.pdf
https://e.lanbook.com/book/163406
https://e.lanbook.com/book/115201

Mosekyn. dusnka aroMHoro siapa u mukpoyactury — 2019. — 504 ¢. — ISBN 978-5-8114-4103-
7.— Tekcr: onextpoHHsld/ Jlanb : dJIeKTpOHHO-OMOMMoTeyHast cucrema. — URL:
https://e.lanbook.com/book/115202 (mara oOpamienus: 23.04.2022). — Pexum gocrtyma: jist
aBTOPH3. MOJIb30BATENCH.

4. HukepoB, B.A. ®usuka: coBpemeHnsiii kypc / B.A. HukepoB. — 4-¢ u3n. — Mocksa :
HamkoB wu K° 2019. — 452 c¢. : wun. — Pexum Jgocryna: 1O MOINUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=573262 (mara oOpamenus: 23.04.2022). —
ISBN 978-5-394-03392-6. — TekcT : 3eKTPOHHBIH.

JlomosiHUTEIbHASA

1. I'pa6osckuii, P. . Kypc ¢usuku : yauedHoe nocodue st By3oB / P. W. I'paboBckmii. — 13-
e usn., crep. — Cankr-IletepOypr : Jlans, 2022. — 608 c. — ISBN 978-5-8114-9073-8. — Teker :
AJICKTPOHHBIH // Jlanp : AJIEKTPOHHO-OMOIMOTEUHAS cucrTema. — URL.:
https://e.lanbook.com/book/184052

2. Banos, U. B. OcHoBrl ¢usuku u Ouodusuku : yueoHoe nocodue / 1. B. IBanoB. — 2-¢
u3n., ucnp., non. — Cankr-IletepOypr : Jlans, 2021. — 208 c¢. — ISBN 978-5-8114-1350-8. —
Tekct : onekrpoHHbld //  Jlamb : 2;meKkTpoHHO-OMOnmoTrewnas cucrema. —  URL:
https://e.lanbook.com/book/168418 (nara obparuenus: 23.04.2022).

3. Jlusennes, H. M. Kypc ¢usuku : yueOnuk / H. M. JluBenueB. — 7-e u3l., crep. —
Cankr-IlerepOypr : Jlanb, 2012. — 672 c. — ISBN 978-5-8114-1240-2. — TekcT : neKTpoHHbI# //
Jlanp : amexTpoHHO-OMOMMoTeuyHas cucrema. — URL: https://e.lanbook.com/book/2780 (mara
obpaienus: 23.04.2022). — Pexum poctyma: Ui aBTOPU3. MOJIb30BATEIICH.

8. Pecypchl mH(pOPMALHOHHO-TEIeKOMMYHUKAIMOHHOI ceTn «AHTepHETY,
Heo0X0AuMbIe /ISl 0CBOEHUSI JMCIUTIIMHbI

1. DnexTpoHHO-OMOIMOTEUHAsT cUCTeMa M3JaTeabcTBa «JIaHby [DIeKTpOHHBIN pecypc]. —
Cankr-IlerepOypr, 2010-2022. — Pexxum noctyma: http://e.lanbook.com/. — Jloctyn o noruHy u
apoJIo.

2. Hayunas onektponHas Oubmuoteka eLIBRARY.RU [OnextponHsblii pecypc]
[MHpOpMaIMOHHO-aHANMUTHYECKUH TopTan]. — Mocksa, 2000-2022. — Pexum pgoctyna:
http://elibrary.ru/.

3. DNeKTpoHHO-OMOJIMOTEYHass cHUCTeMa «YHUBEpCUTETCKas OubnnoTeka OHJIAlH
[DnexTponHsIi pecype]. — Mocksa, 2001-2022. — Pexum noctymna: http://biblioclub.ru/. — octyn
0 JIOTUHY U TapoJIio.

4. KOxHO-YpanbCKkuil TOCYAapCTBEHHBIN arpapHblii YHUBEPCUTET [DIEKTPOHHBIN pecypce] :
odur. caiit. — 2022. — Pexxum noctyna: http://roypray.pdy/.

9. MeToanyeckue yKazaHus JAJ5 00y4alOIMMXCS 110 0CBOCHHIO THCIUTIMHbI
VYuebHo-MeToaMuecKue pa3paboTku uMeroTcss B HaydHoil Oubnuorexe M 3IEKTPOHHOM
uHpopmarmonHo-oopaszosarenbHOM cpene @I'BOY BO I0xno-Ypansckuit [AY:
1. ®usuka [DneKTpoHHBIN pecypc]: METOAMUYECKUEe YKa3aHUs K Ja0OpaTOpHBIM 3aHSATHIM
Juist oOyvaromuxcsi 1mo HampasiieHuto noArotroBku: 05.03.06 Dxonorust U NpUpoOIONOIb30BaHUE,
npodmiib: DKOJIOTMYECKUH MEHEIKMEHT M HKO0e30MacHOCTb, YPOBEHBb BBICIIETO 0OOpa3oBaHUs
OakanaBpuar, popma odyuenus — ounas / Coct. C.B. llamuna, H.P. IllTanesa. - Tpourk: KOxHo-

VYpanbckuit ['AY, 2022. — 102 c. Pexxum gocryna: https://edu.sursau.ru/course/view.php?id=7803 4
http://nb.sursau.ru:8080/localdocs/ivm/02658.pdf

2. ®usuka [DNEKTPOHHBIA pecypc|: METOAWYECKHE YKa3aHUs K JTaOOpaTOPHBIM 3aHATHUSIM
Juist oOyvaromuxcsi 1mo HampasieHuto noArotoBku: 05.03.06 Dxonorus M MPHUPOIONOIH30BAHKE,
npouiIh: DKOJIOTHUYECKUNA MEHEKMEHT M JKO0E30MacCHOCTh, YPOBEHb BBICIIEr0 0Opa30BaHMS
OakanaBpuart, popma oOydenus — 3aounas / Coct. C.B. [llamuna, H.P. IlItanesa. - Tpounk: FOxHo-

VYpansckuit TAY, 2022, — 30 c¢. Pexxum mocryma: https://edu.sursau.ru/course/view.php?id=7803;
http://nb.sursau.ru:8080/localdocs/ivm/02659.pdf
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3. Illamuna, C. B. ®usuka [DNEKTpOHHBIH peCypC|: METOAUYECKHE PEKOMEHAALMU I10
OpraHu3allii CaMOCTOSATENIbHOW paboThl [uid OOydyarolMXcs IO HaNpaBICHUIO IOATOTOBKU:
05.03.06 DOxonorus ¥ MNPUPOAOIOIH30BAHHE, NPOPHIL: DKOJIOTUYECKHH MEHEDKMEHT U
sKk00e30macHoCTh, popma oOyuenust — ounas / C. B. lllamuna. - Tpowurk: KOxHo-Ypansckuii [AY,

2022. - 38 c¢. Pexum  gocryma: https://edu.sursau.ru/course/view.php?id=7803;
http://nb.sursau.ru:8080/localdocs/ivm/02656.pdf

4. Illamuna, C. B. ®uszuka [DNEKTPOHHBIN pecypc|: METOAUYECKUE PEKOMEHIALHUM 10
OpraHM3aIMl CaMOCTOSITEIBHONH pabOThl i OOYYArOIIMXCSl IO HAMpPaBICHUIO MOATOTOBKH:
05.03.06 DOkoyorusi W TPHUPOIOIOJIB30BaHHE, MPOPUIL: DKOJOTHYECKHH MEHEIKMEHT M
aK00e30macHOCTh, (hopma oOyuenus — 3aounas / C.B. llamuna. - Tpounk: KOxHo-Ypanbckuii ['AY,

2022. - 49 ¢. Pexum  gocryma: https://edu.sursau.ru/course/view.php?id=7803;
http://nb.sursau.ru:8080/localdocs/ivm/02657.pdf

10. UuopmanmoHHbIE TEXHOJOTHH, HCIOJIb3yeMble IPH OCYLIeCTBJIeHUH 00pPa30BaTeIbHOTO
npouecca 1no JMCUHUILINHE, BKIIYas epeyeHb IPOrpaMMHOI0 odecnedyeHns u
HHG(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

— HWudopmanmonno-cnpaBouHas cucrema Texskcnept «konorus. [Ipod.»
— DOINEeKTPOHHBIN Karajor WNHucturyTa BETEPUHAPHOU MEIULIUHBI -
https://sursau.ru/about/library/contacts.php

[TporpammHoOe oOecrieueHue:

— Microsoft Windows PRO 10 Russian Academic OLP 1License NoLevel Legalization
GetGenuine. Omnepannonnas cuctema. Jlumensnonnsiit joropop Ne 11354/410/44 ot 25.12.2018 t;
Ne 008/411/44 ot 25.12.2018 1.

— Windows 10 Home Single Language 1.0.63.71. Onepanuonnas cuctema. JloroBop Ne
11464 ot 09.12.2016; Ne 11434 ot 24.10.2016; Ne 11424 ot 01.11.2016; Ne 11414 ot 10.10.2016;
Ne 11404 ot 03.10.2016; Ne 11454 ot 06.12.2016; Ne 11444 ot 14.11.2016.

— Windows XP Home Edition OEM Sofware Ne 09-0212 X12-53766 (cpok aeiicTBus —
beccpouno).

— Microsoft OfficeStd 2019 RUS OLP NL Acdmc. OducHblii makeT NPHIOKESHHH.
JIuuensnonnslit qorosop Ne 11353/409/44 ot 25.12.2018 1.

— MyTestXPRo. IlporpamMmMHoe obecrieueHue Ajsi TECTUPOBAHUS 3HAHMM 0Oy4aroImxcs.
Cy6nunensnonnslit 1orosop Ne A0009141844/165/44 ot 04.07.2017.

— Kaspersky Endpoint Security. AaTuBHpYyCHOE TporpamMmHoe obecriedenue. Jforoop Ne
44/44/5A ot 15.10.2021.

— Google Chrome. Be6-0pay3ep. CsobGoano pacmpoctpansemoe [10 (becrutatHoe
pOrpaMMHOE 0OecTieueHHe)

— Moodle. Cucrema ynpasnenust o0ydenuem. CBobogHo pacmpoctpansemoe 10 (GNU
General Public License)

11. MarepuajibHO-TeXHHYecKasi 6a3a, HeoOXoAUMAs VISl OCYLIECTBJIEHHUs 00Pa30BaTe/ILHOI0
npouecca no JMCHUIINHE

Yd4eOHble ayluTOPUM AJIsl TNPOBENACHHUS 3aHATHH, NMPEIyCMOTPEHHBIX NPOrpaMmoi,
OCHaIIleHHbIC 000PY10BaHHEM U TEXHHYECKHMH CPeACTBAMH 00y4eHHA

1. YyeOnas aynutopusi Ne424, ocHaieHHas 000OpyIOBaHUEM M TEXHUYECKUMHU CPEICTBAMHU
JUISL BBITTOJIHEHHS 1a00paTOpHBIX padoT.

2. Aynutopus Ned21, ocHamieHHas  MYJIbTUMEIUNWHBIM  KOMIUIEKCOM  (HOYTOYK,
BUJIEOTIPOEKTOD).

IMomemeHus J1s1 CAMOCTOSITE/ILHOM Pad0ThI 00y4aroUIUXCs

1. ITomemenne 420 17151 caMOCTOATENBHOM PabOThI, OCHAIIEHHOE KOMITBIOTEPHOM TEXHHUKOM
C BO3MOXHOCTBIO MOAKIIOUEHHS] K ceTH «MHTepHeT» M obecrneyeHreM JOCTyla B 3JE€KTPOHHYIO
uHpopmarmonHo-o0pa3zoBarenbHyto cpeny PI'BOY BO IOxHo-Ypansckuii [AY.
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Ilepeyenb 060pYIOBAHUSA M TEXHUYECKHMX CPEACTB 00y4eHMs: OCIuIIorpad, MUKPOCKOI
MBU-1, nonspumeTp, MITAaHTCHIUMPKYIh, cekyHaomep, tepmomerp TTX, rurpomerp BUT-1,
ncuxpomerp MB-4-2M, mokemerp 1O, HoytOyk Lenovo G570, mpoekrop ViewSonic, skpan

15



HNPUJIOKEHUE

®OH/I OHEHOYHBIX CPEJACTB
JUTSL TEKYIIETO KOHTPOJISl YCIICBAEMOCTH U TIPOBEJCHUS TPOMEKYTOYHOM aTTeCTaIH
o0yJarommxcs
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1. KoMneTeHIIuM U UX HHAUKATOPBI, popMupyeMble B IpoLecce OCBOCHU S JUCIUNINHBI
VYK-1. CriocobeH oCymecTBIATh MOUCK, KPUTUYCCKHM aHalW3 W CUHTE3 HWH}opmaruu,
MMPUMCHATH CUCTEMHBII noaxoa Ajid pCICHUA MOCTABJICHHBIX 3a4a4

KO}_I 1 HAMMCHOBAHUC
HWHAWKATOpa TOCTHIKCHUSA

®dopmupyemsie 3YH

KOMITETEHIIHH
NJI-1. YK-1 3HAHUS OO6yuaromuiics TOKeH 3HaTh OCHOBHBIE (PU3MUYECKHE OTIBITHL i METOMBI
OcymiecTBIsAeT OKCK, UCCIIEIOBAHMS; Ha3HAYCHUE M IPUHIUIIB! ICHCTBIS BOKHEUIINX (PU3MIECKUX
KPUTHICCKUHA aHAIN3 1 npudopoB (51.0.10, YK-1-3.1)
CHHTE3 WHPOPMAIUH, YMEHUS OO6yuaromuiics TOKEH YMETh padoTaTh ¢ MpHOOpaMu U 000pyIOBaHHEM
NPUMEHSIET CUCTEMHBIN (bu3HUecKoil 1ab0paTOpuy, UCIOIb30BATh METOBI ICKBATHOTO
TO/IXOI JUISl pELLICHUS (hU3MUECKOTO MOJIEITMPOBAHMS /IS PEIICHHS THIIOBBIX 3aa4
MOCTaBJICHHBIX 3a/au npodeccronanproii nesitensHoctH (51.0.10, YK-1 - V.1)

HaBBIKH OOyuaromuiics J0JDKeH BIIaAETh HaBBIKAMU TIPUMEHEHUsI OCHOBHBIX

METOJIOB (PU3NKO-MaTEMaTHYECKOTO aHall3a JUIsl PEIICHUs TUTIOBBIX 33/1a4
npodeccroHaIbHON NeATEIbHOCTH; HaBbIKaMU TPaBUIIBHON SKCILTyaTally
OCHOBHBIX IIPUOOPOB M 000pyn0OBaHuUs (HU3NUECKOH 1ab0paTOpHH;
00paboTKK 1 UHTEPIPETUPOBAHUS pe3yabTaToB skcnepuMenta (51.0.10,
YK-1-H.1)

OIIK-1. Cnocoben mpuMeHSATh 0a30BbIe 3HAHUS (YHIAMEHTAIBHBIX PAa3leIOB HAayK IO
3emiie, €CTeCTBEHHOHAYYHOI'0 M MareMaTu4yecKoro LUKJa Ipy PeLIeHUH 3a/1ad B 001aCTH SKOJIOTUU

IPUPOJIONIOIH30BAHHUS

Kon 1 nanmenoBanue
WHAUKATOPA JOCTIKCHHUS

dopmupyemsie 3YH

KOMIICTCHIIUN

NJ-2. OIIK-1 3HAHUSA OO0yuaromuiics TOKeH 3HATh OCHOBHBIC (DM3MYCCKUC BEIMUUHBIL, TIOHATHS,
[IpumensieT 6a30BbIC 3HAHUSL sieyienws, 3akoubl (51.0.10, OITK-1 —3.2)

€CTeCTBEeHHOHAYYIHOTO U YMEHUS OO6yuaromuiics TOKEH YMETh UCTOIKOBBIBATH CMBICT (PH3MUECKUX
MaTeMaTHYECKOTO IHKJIa BEJIMYVH U TOHATHH; YKa3bIBaTh, KAKHAE 3aKOHBI OTMCHIBAIOT (PH3HMUCCKUE
MIpH PEIICHUY 33724 B sieaenns U nporeccs (b1.0.10, OTIK-1 - V.2)

001acTH YKOJIOTHHU U HaBBbIKH O6yan0Lu1/H‘/'IC$[ IIOJKEH BJIAJIETh HABBIKAMU UCIIOJIb30BAHMUSA OCHOBHBIX

MIPHUPOIOTIONIE30BAaHUN

q)HSI/I‘-IeCKI/IX 3aKOHOB Y IMPUHIUIIOB JJId pCUHICHUSA TUITOBBIX 3a1a4
npodeccuonansHoii gesitensaocti (51.0.10, OIIK-1 - H.2)
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2. [TokazaTre/i, KpUTEPUH M LIKAJIA OLEHMBAHUS MHAUKATOPOB 10CTH:KEeHUsI ¢(DOPMUPOBAHHOCTH KOMIIETEHIIUMH

NJ-1 YK-1 OcymecTisieT NOUCK, KpUTUIECKHIA aHAJIN3 U CUHTE3 HHPOPMAIHH, TPUMEHSIET CUCTEMHBIN MTOAXO 7Sl pEIICHHS TOCTaBICHHBIX

3a/1a4
IMokazarenu Kpurepun 1 mikajga OleHUBAHUS PE3YIbTaTOB OOYUCHHUS 110 JUCIUILUINHE
OLICHUBAHUSA Henocrarounslii ypoBeHb JlocTaTouHbI ypOBEHb Cpennuii ypoBeHb Bricokuii ypoBeHb
(Popmupyembie 3YH)

b1.0.10, YK-1-3.1

OO0yuaromuiics He 3HaeT
(hU3NYCCKHE OTBITHI M METOJIBI
WCCJICIOBAHNS, HA3HAYCHUC U
MIPUHLIMIIBI IEHCTBUS BaKHEHILINX
(u3mueckux mprudopoB

OO0yuaroruiicst c1abo 3HaeT
(bU3MYECCKHE OMBITHI K METOJIBI
HCCTICIIOBAHUSI;, HA3HAUCHUC U
TIPUHLIMIIBI IEHCTBUS BAKHEHIINX
¢$usmuecKkux TpruOOPOB

OOyuaromuiics 3HaeT Gpunyeckue
OIIBITHI | METOJIbI UCCIICZIOBAHNS;
Ha3Ha4YEHHE U NPUHIIUIIEI
JICUCTBUS BaXKHEUIIIUX
¢usIyecKux TprIOOPOB, HO
JIOTTyCKaeT HE3HAYNTEIIbHBIC
ommnOKaMu

OOyuaromuiics 3HaeT Gpuznyeckue
OIIBITHI M METOJIbI UCCIIEZIOBAHNS;
Ha3HaYCHHE M MPUHLIUTIBI ICHCTBHUSI
BOKHEUIINX (PU3NICCKUX ITPUOOPOB

b1.0.10, YK-1-V.1

OOyJaromuiicss He yMeeT padoTaTh
¢ mpubopamMu 1 000PyIOBaHHEM
(busmueckoit madboparopum,
HCIIOJIb30BaTh METO/IBI 8/CKBATHOTO
(hU3MYECKOTO MOJIETMPOBAHHUS JIJIS
peIlICHHS THIIOBBIX 33]1a4
npo¢eCCHOHATBHON NEATSIILHOCTH

OO6yJaromuiics cirabo ymeer
paboTarh ¢ mpubopaMu 1
o0opynoBaHHuEM (PU3NICCKON
11ab0paTOPUH, UCIIONIB30BATh
METOJIbI aJICKBATHOTO (PH3HYECKOTO
MOJICTIMPOBAHUS JUIsl PEILICHUS
THIOBBIX 33124 MpodeccHoHaIbHON
JeITeIbHOCTH

OO6yJaromuiicss ymMeeT paboTath ¢
npudopaMu U 000pyITOBaHUEM
(usmueckoit maboparopum,
HCIIOIb30BaTh METO/IbI
aJICKBaTHOTO (PU3HIECKOTO
MOJICTUPOBAHUS JIJISI PCIICHUS
THUIIOBBIX 3a/1a4
npodeCCHOHATBHON
JESITeTIBHOCTH, HO JIOMYCKAeT
HE3HAYMTEIIBHBIC ONTHOKAMHU

OO0yyaromuiicst yMeeT caMOCTOSITEIHHO
pabotars ¢ mpudbOpaMu u
obopynoBaHueM (prU3HUIECKOI
71a00paTOpHH, HCIIOJIL30BATh METOBI
aJIeKBaTHOTO (PM3MYECKOTO
MOZEIUPOBAHUS JJISl PELICHUS THITOBBIX
3ama4 npodeccuoHaNbHOM’
JeATeIbHOCTH

51.0.10, VK-1-H.1

OO0y4aromuiicsi He BIaJCeT
HaBBIKAMH IPUMEHEHUS OCHOBHBIX
METOJIOB (PH3HKO-MaTEMaTHIeCKOTO
aHaIN3a JIs PeIICHUS TUITOBBIX
3a7a9 Mpo¢eCcCHOHAITBHON
JIESITeTbHOCTH;, HAaBBIKAMU
HpaBHJ’ILHOﬁ OKCILTyaTanuun
OCHOBHBIX ITPUOOPOB U
obopynoBaHus (HU3HIECKOM
naboparopuu; 00pabOTKH U
MHTEPIIPETUPOBAHKS PE3YIBTATOB
IKCIIEpUMEHTA

OO0yuaromuiicst cinabo BlIajaeer
HaBBIKAMU MPUMEHEHUS OCHOBHBIX
METO/IOB (PH3UKO-MATEMaTHIECKOTO
aHaNu3a Ul PEIICHUS THITOBBIX
3aa4 npodeccHoHaNbHOM
NeSITeTbHOCTH; HaBBIKAMU
HpaBHJ’IBHOﬁ OKCILTyaTaluun
OCHOBHBIX IPHOOPOB U
obopynoBaHus HU3HYECKOU
naboparopuu; 00pabOTKH H
HMHTEPIIPETUPOBAHNS PE3YIBTATOB
IKCTIEPUMEHTA

OO0yJaromuiics BiaieeT HaBbIKaMH
MIPUMEHEHHUS] OCHOBHBIX METOJIOB
(hU3MKO-MATEMATHYECKOTO aHAIHN3a
JUTSL PELICHUS] TUTIOBBIX 3a/1a4
podecCHOHATBHOM
JIeSITeIbHOCTH; HABBIKAMHU
NPaBUJIbHOM dKCILTyaTalK
OCHOBHBIX IPHOOPOB U
obopynoBaHus HU3HIECKOM
naboparopuu; 00pabOTKH U
HMHTEPIIPETUPOBAHNUS PE3YIILTATOB
IKCIIEPUMEHTA, HO JIOIYCKaeT
HE3HAYUTEIbHBIC OMMOKAMH

OO6yuaromuiicsi cBOOOIHO BIaJeeT
HABBIKAMU TIPUMEHEHUS OCHOBHBIX
METOIOB (PH3UKO-MATEeMaTHIE CKOTO
aHaM3a IS pelleHHs TUTIOBBIX 3a/1a4
po¢eCCHOHANBFHON IeATEIFHOCTH,;
HABBIKAMH TPABUIIBHON 3KCILTyaTaIlH
OCHOBHBIX ITPUOOPOB U 000PYHOBaHHSA
(usndeckoii Taboparopun; 00pabOTKH
Y UHTEPIPETUPOBAHMNS PE3YIIBTATOB
JKCTIEPUMEHTA
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NN-2. OIIK-1 Pemaer THmoBble 3amadul MPOGECCHOHATBHOW MEATETHbHOCTH HAa OCHOBE 3HAHWA OCHOBHBIX 3aKOHOB MAaT€MAaTHYECKUX,
€CTECTBEHHOHAYYHBIX JUCUUIUIMH C IPUMEHEHUEM HH(POPMAIIMOHHO-KOMMYHHUKALMOHHBIX TEXHOJIOTHIi

IMokazarenu Kpurepun 1 mikaga OleHUBaHUS PE3YIbTAaTOB OOYUCHHUS 10 JUCIUILUINHE
OLICHUBAHUS Henocrarounslit ypoBeHb JlocTaTouHbIi ypOBEHD CpenHuii ypoBeHb Bricokuii ypoBeHb
(Popmupyemsic 3YH)

b1.0.10, OIIK-1-3.2

OOyuaromuiics He 3HaeT OCHOBHBIE
(hu3MUYCCKHe BETMYMHBI, TIOHSATHS,
SIBJICHHSL, 3aKOHBI

OO0yuaroruiicst c1ab0 OCHOBHBIC
(H3UUECKIE BETMIUHBI, TOHSTHS,
SIBJIEHUSI, 3aKOHBI

OOyyaroIuiicst 3HaeT OCHOBHEIC
(u3MYCCKIe BETNYMHEI, TIOHATHS,
SIBIICHUSL, 3aKOHBI, HO IOMyCKaeT
HE3HAYUTEIbHBIC OIMOKAMHU

OO0yuaromuiicst 3HaeT OCHOBHEIC
(hu3UUECKIE BETMYHHbI, TIOHSTHS,
SIBJICHUSI, 3aKOHBI

b1.0.10, OTIK-1 - V.2

OOyuaromuiics He ymeeT
HCTOJIKOBBIBATH CMBIC (DH3HUCCKUX
BEJINYHH W [TOHSTHIA, YKa3bIBaTh,
KaK{e 3aKOHBI OIUCHIBAIOT
(bu3HYeCKIe SIBICHHS H IIPOLECCHI

OOyuaromuiics cnabo ymeer
HCTOJIKOBBIBATH CMBICI (DH3UYECKUX
BEJIMYHUH U IIOHSTHH; yKa3bIBaTh,
KaKHe 3aKOHbI OMHCHIBAIOT
(bu3MYeCKHe SBICHHS U MIPOLECChI

OOyuaromuiics ymeer
HCTOJIKOBBIBATH CMBICIT
(bU3MYECKUX BEIUYHMH U OHATHI;
yKa3bIBaTh, KAKHE 3aKOHBI
ONHCHIBAIOT (HH3NYCCKHUE SIBIICHUSI
U TIPOIIECCHI, HO JOIYCKaeT
HE3HaYUTeIbHbIE OMIMOKaMH

OOGyuaroruiicss yMeeT caMOCTOSTEIBHO
HCTOJIKOBBIBAET CMBICI (PH3UIECKUX
BEJIMYMH U TIOHSTHIA; YKa3bIBACT, KAKHe
3aKOHBI OMKCBIBAIOT (HHU3HUCCKIE
SIBJICHUSI U TIPOIIECCHI

b1.0.10, OIIK-1 - H.2

OO0yuaromuiicst He BIaeeT
HCITONIB30BaHUs OCHOBHEIX
(hU3MYIECKIX 3aKOHOB U MPHHIIAIIOB
JUTSL PEIIICHUS TUTIOBBIX 3314
npo¢eCCHOHATBHON NEATSIILHOCTH

OO6yJaromuiics cabo BiajaeeT
HaBBIKAMU UCITOJIL30BAHUS
OCHOBHBIX (DU3MICCKUX 3aKOHOB U
MIPUHIIUATIOB JJISL PEIIEHHST THITOBBIX
3a7a4 npodecCUOHaNbHOM
JIEATEIILHOCTH

OO0yJaromuiics BiIaIeeT HaBbIKaMH
HCIIOJIb30BaHMS OCHOBHBIX
(U3NYECKHX 3aKOHOB U MPHHIIUIIOB
JUTSL PEIIICHUS THITOBBIX 33/1a4
npo(eCCHOHATIBHOMN EATSIBHOCTH,
HO JIOIyCKaeT He3HAUYUTENIbHbIE
oHIMOKaMu

OO6yuaromuiicst CBOOOTHO BIagceT
HAaBBIKH MCIIOJIL30BAHUSI OCHOBHBIX
(bU3MYECKHX 3aKOHOB U MPHUHIIUIIOB IS
PEIICHUs TUIIOBBIX 3134
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
c(OpMHPOBAHHOCTH KOMIIETEHIIHIi B MpoLecce 0CBOCHHUS U CIUIINHBI

TunoBble KOHTPOJIBHBIC 3a/1aHUS U MaTepHalbl, HEOOXOAUMBIE ISl OLICHKH 3HaHUN, YMEHUN
Y HaBBIKOB, COJIEPXKATCsl B y4eOHO-METOINYECKIX pa3paboTKax, MPUBEICHHBIX HIDKE:

1. ®usuka [DJAEKTPOHHBIA pecypc|: METOAUYECKHE YKa3aHHUS K JaOOpaTOpHBIM 3aHATHSIM
Juist oOyyaromuxcsi 1o HampasiieHuto noAroroBku: 05.03.06 Dxosorust U Nnpuporo0NOIb30BaHUE,
npoduib: DKOJOTUYECKUH MEHEKMEHT W 3IKOOE30MaCHOCTh, YPOBEHb BBHICIIETO OOpa30BaHUA
OakanaBpuar, popma odyuenus — ounas / Coct. C.B. llamuna, H.P. IllTanesa. - Tpounk: KOxHo-

VYpansckuit ['AY, 2022. — 102 ¢. Pexxum mocryma: https://edu.sursau.ru/course/view.php?id=7803 4
http://nb.sursau.ru:8080/localdocs/ivm/02658.pdf

2. ®usuka [DIeKTpOHHBIA pecypc|: METONUYECKHE YKa3aHUs K JJAOOPaTOPHBIM 3aHSTHIM
Juist oOyyaromuxcsi 1o HampasiieHuto noaroroBku: 05.03.06 Dxonorus M IpUpPOIONOIb30BAHUE,
npoduib: DKOJOTUYECKUH MEHEKMEHT W 3KOOE30MaCHOCTh, YPOBEHb BBHICIIErO OOpa30BaHUA
OakanaBpuar, popma oOydenus — 3aounasi / Coct. C.B. lllamuna, H.P. Illtanesa. - Tpounk: KOxHo-

VYpaneckuii TAY, 2022. — 30 c¢. Pexxum gocryma: https://edu.sursau.ru/course/view.php?id=7803;
http://nb.sursau.ru:8080/localdocs/ivm/02659.pdf

3. Hlamuua, C. B. ®usuka [DneKTpOHHBIA pecypc|: METOAMYECKHE PEKOMEHJALMH IO
OpraHM3aIMN CaMOCTOSITEIIBHOH pabOThl I OOYYArOIIUXCSl IO HANpPaBICHUIO TTOATOTOBKH:
05.03.06 DOxomoruss W MNPUPOAONOIB30BaHHE, MNPOPUIL: DKOIOTUYECKUH MEHEIKMEHT U
sko0e3onacHocTh, opma oOydyenust — ounas / C. B. Illamuna. - Tpourk: KOxuo-Ypanbckuit I'AY,

2022. - 38 c¢. Pexum  gocryma: https://edu.sursau.ru/course/view.php?id=7803;
http://nb.sursau.ru:8080/localdocs/ivm/02656.pdf

4. llamuna, C. B. ®usuka [DneKTpoHHBIA pecypc]: METOIUYECKHE PEKOMEHAAMU IO
OpraHu3alMi CaMOCTOSTENbHOW paboThl Ui OO0yyarolMxcs [0 HANpaBIECHUIO IOATOTOBKH:
05.03.06 DOxonorus W MNPHUPOAONOIH30BAHUE, NPOPHIB: DKOJIOTUYECKHH MEHEKMEHT W
sKo0e30macHoCcTh, popma oOyuenus — 3aouHasi / C.B. lllamuna. - Tpounk: FOxHo-Ypansckuii T'AY,

2022. - 49 c¢. Pexum  gocryma: https://edu.sursau.ru/course/view.php?id=7803;
http://nb.sursau.ru:8080/localdocs/ivm/02657.pdf

4. MeToanuyecKue MaTepuaJibl, ONpeaeas e npoueaypbl olleHMBaHUs 3HAHUI, yMEeHUH,
HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaKTePU3YKIIUX ¢GOPMHPOBAHHOCTH
KOMIeTeHI Ml

B nmanHOM pasnene MeTOAMYECKUE MaTepHUasbl, ONPEACISIOIINE MPOLENYPbl OLICHUBAHUS
3HAHUM, YMEHHI, HABBLIKOB U (WJIM) OMBITA JEATEIbHOCTU MO JUCHUIUINHE «DU3HNKAY, MPUBEICHBI
IIPUMEHUTEIBHO K KaXJIOMY H3 HCHOJB3YEMBIX BHUJOB TEKYIIETO KOHTPOJSA YCIIEBAEMOCTH U
MIPOMEKYTOYHOM aTTECTAIMH O0YJarOIITXCS.

4.1. OueHo4yHbIe CPeACTBA /ISl POBEIeHUs TEKYIIero KOHTPOJIsl ycIeBaeMOCTH
B Ipouecce NPAKTHYeCKOH MOATOTOBKH
4.1.1. Onpoc Ha 1a60PaTOPHOM 3aHATHHU
Onpoc Ha IJ1adOpaTOPHOM 3aHATUU HCIOJB3YETCS JUIsl OLIEHKH KauecTBa OCBOCHMS
oOyyaroniMcsi OCHOBHOHM mpodeccnoHallbHOM 00pa3oBaTelbHONW MPOrpaMMbl 1O  OTAEIbHBIM
BONPOCAM W/WJIM TeMaM JIUCHUILIMHBI. Tembl M TUIaHbl 3aHATHH (cM. MetompaspaboTku dusnka
[DneKkTpoHHBIN pecypc]: METONMYECKHEe YKa3aHUs K JTAOOpAaTOPHBIM 3aHATHSAM I O0yYaIOIIUXCs
no HampaeneHuto mnoarotoBku: 05.03.06 Dxomoruss © TOPUPOAOIONIB30BaHUE, TMPOQPHIb:
OKOJIOTUYECKUN MEHEJKMEHT U 3K00e30I1aCHOCTb, YPOBEHb BBHICIIEr0 00Opa3oBaHus OakajaBpHar,
dopma obyuenust — ounasi / Coct. C.B. [llamuna, H.P. [lltanesa. - Tpourk: KOxuo-Ypansckuit [AY,
2022. — 102 c¢. Pexumm gocrtyma: https://edu.sursau.ru/course/view.php?id=7803 4
http://nb.sursau.ru:8080/localdocs/ivm/02658.pdf ¥ @Du3nka [DIEKTPOHHBIM pecypc]: METOAUYECKUE
yKa3aHHs K JJAOOpaTOPHBIM 3aHATUSAM Ui 00y4aroluXcs 1Mo HampasieHuto noarotoBku: 05.03.06
DKOJOTHsI U TIPUPOIOIIONIB30BaHUE, MPODUITE: DKOJIOTHYECKHI MEHEIKMEHT U AK00€30MacHOCTb,
YPOBEHb BbIcIIero oOpa3oBaHus OakanaBpuar, popma oOydenus: — 3aounas / Coct. C.B. Illamuna,
H.P. HraneBa. - Tpouuk: Hxno-Ypansckuit ['AY, 2022. — 30 c. Pexum pocrymna:
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http://nb.sursau.ru:8080/localdocs/ivm/02659.pdf) 3apaHee

co00MIaroTCs

oOyyarormumcsi.  OTBET  OLIGHWBAeTCS  OIICHKOUN

«YOOBJICTBOPUTCIBHO» UIIN «HCYAOBJICTBOPUTCIBHO.

Ounas ¢popma o0yueHust

«OTIUYHOY,

«XOpouo»,

No OLeHOYHbBIE CPECTBA Kon u HanmeHnoBanue
HMHIMKATOPa KOMIICTEHIINU
1 Tema 1 «Dm3nueckre BETUINHBI M UX U3MEPCHUE) HUa-1 ¥K-1
1. Yro HaspBator ¢muueckodl BermmumHOW? [IpmBemure mpmMeps! ¢msmdeckunx | OCymecTBISET MOUCK,
BEJIMYHH. KPUTHYECKUH aHATIH3 U
2. Yro Ha3pIBarOT enuHAICH (usrdeckor BemmuuHbl? [IprBemmTe mpuMepsl OCHOBHBIX | CHHTE3 MH(DOpPMAITHH,
Y TIPOM3BOJHBIX €IMHHUL] (PU3MIECKIX BEIMIHH. MPUMEHSET CHCTEMHBIN
3. Yro noHMMAIOT MO M3MepeHreM (pU3nUecKoil BeTMIMHBI? MOJXOA JJISl peIIeHUs
4. Kakue Bujibl U3MepeHnii pU3HUECKUX BEIMYHMH U3BECTHBI? MOCTaBJICHHBIX 3a]1a4y
Tema 1 «Pusnueckue BeTUUUHBI U UX U3MEPEHUE) UJ-2 OIIK-1 IIpumenser
1. Yro Ha3pIBalIOT HEMOCPEICTBEHHbIM wu3MepenueM? IlpuBenure mnpuMepsl | 6a30BbIE 3HAHUSA
HETMOCPEICTBEHHBIX M3MEPEHHUIN. €CTeCTBEHHOHAY4YHOTO U
2. Uro Ha3bpIBAIOT KOCBEHHO W3MEpeHHOHN BenmuuHOH? [lpuBeaute mnpuUMepsl | MaTeMaTHYECKOTO HUKIIA
KOCBEHHBIX HU3MEPEHHUI. IIPU PELICHUH 3a]1a4 B
3. [TosicHUTE aNrOpPUTM BBITIOJIHEHHS KOCBEHHOTO H3MEPCHUSI. 001acTH SKOJIOTHH U
4. Yto Ha3bIBAIOT rpauKoM? MPUPOJOIONIE30BAHIN
5. Uto Ha3bIBAIOT IpadUIeCKON HHTEPIOJSAIIUEH ?
2 Tema 2 «MccnegoBaHue MIOTHOCTH YKUIKOCTEH -1 YK-1
1. Kak yctpoens! Bechl Bectdania? B uem 3akmrouaercs ux perynupoBka mepen | OCyIIECTBISIET TOWCK,
paboroit? KPUTUYECKUI aHAIU3 U
2. OT dero 3aBHCHT BEIWYMHA BBITAJIKUBAIOMIEH (ApXHMENOBOH) CHIIBI, | CHHTE3 HH(pOpMaIH,
JICHCTBYIONIEH Ha «IIOIUIAaBOK» BECOB, NMPH YCIOBHU €T0 IOJHOTO HOTPYXKEHUS B | MPUMEHSET CHCTEMHBIH
JKUJIKOCTB? MOJIXOA JJISl peIIeHUs
MIOCTaBJICHHBIX 3a/1a4
Tema 2 «VccnenoBaHre MIOTHOCTH KUAKOCTEH» WJ-2 OIIK-1 ITpumenser
1. Yro Ha3bIBaeTca Maccoil Tesa? B kakux equHMIIAX H3MepseTcs Macca? 0a3oBble 3HAHUS
2. Yrto Ha3bpIBaeTCs IUIOTHOCTHIO BemiecTBa? B Kakux eOUHUIAX H3MEPSIETCS | €CTECTBEHHOHAYYHOTO U
TUIOTHOCTB? MaTeMaTH4eCKOro IHUKIIa
3. Cdopmynupyiite 3akoH ApxuMmena, 3anHUIIATE U pazbscHUTE (OPMYIy | NPH PEIICHHUH 3a]1a4 B
ApXHUMeNI0BOH CHIIBIL. 00J1acTH SKOJIOTHH U
IPUPOJONOJIB30BAHUH
3 Tema 3 «IIpoBepka 3akOHa COXPAHEHUSI UMITYIIbCA» Ua-1 yK-1
1. Kak ompenensioT CKOPOCTb W MMITYJIIBC II€PBOTO Tela B MOMEHT ero | OCyIecTBIsIeT OHCK,
CTOJIKHOBEHHS C TeIoM Ne2? KPUTUYECKUH aHAIIU3 U
2. Kak onpezesstoT CKOpOCTH ¥ UMITYJIBCHI TEJI TIOCJIE UX B3auMOIeiCTBUs? CHHTE3 MH(pOpMAIINH,
IPUMEHSIET CUCTEMHBIN
MOJIXOA JJISl PEIIeHUs
MTOCTABJICHHBIX 3a/1a4
Tema 3 «IIpoBepka 3ak0OHA COXPAHEHUS UMITYIIHCA» NA-2 OIIK-1 [Tpumensier
1. YUro Ha3pIBaeTCs UMIIyJAbcOM Tena? B Kkakux eAMHHUIIAX H3MepseTcsl UMITYlbc | 0a30BBIC 3HAHUS
Tena? €CTECTBEHHOHAYYHOTO U
2. IlpuBeanTe ornpeneIeHNe N30JIMPOBAHHOMN CUCTEMBI. MaTeMaTH4eCKOro IUKIIa
3. IlpuBennTe GOpMYIHUPOBKY U (OPMYITy 3aKOHAa COXPAHEHUSI MMITYJIbCA. IIPU PELICHUN 3a]1a4 B
4. Hanumure u oObsicHuTe (hopMyity aisl omnpesneneHus kodh(uuueHta TpeHHs | 00JacTH HKOJIOTHHU U
CKOJIbXKEHUSI. IPUPOAONONIB30BaHHU
4 Tema 4 «3yueHre OCHOBHOT'O 3aKOHA JMHAMUKU BpPAILEHUS na-1 yK-1

1. Bammmmre u 00BACHUTE (OPMYIBI CBSI3M MEXIy JIHHEHHBIM W YIJIOBBIM
NEPEMELIEHUSAMY, JMHEHMHON M YINIOBOW CKOPOCTSMH, JIMHEHHBIM M YIJIOBBIM
YCKOPEHHUSIMH TOYEK BPAIArOIIerocs Tena.

2. JlaiiTe ompeneNeHus], HAKIIUTE U OOBSICHUTE (OPMYJIBI: 8) MOMEHTA CHIIBL, 0)
MOMEHTa WHEPIUH MaTepHaTbHOM TOYKH; B) MOMEHTAa MHEPIHH BPAIIAFOIIETOCS
Tena. B Kakux equHUNAX U3MEPSIOT 3TH BETNYNHBI?

3. IlpuBeante GOpPMYIUPOBKY M (OPMYIy OCHOBHOTO 3aKOHAa BpallaTeIbHOTO
JIBIDKEHMSL.

OcyIecTBIsET MOUCK,
KPUTUYECKUI aHAIU3 U
CHHTE3 HH(pOPMAIUH,
[IPUMEHSIET CUCTEMHBIN
HOJXOJ AJISl PELUECHUS
[IOCTaBJICHHBIX 3aJ1a4

Tema 4 ((I/ISY‘IGHI/IG OCHOBHOTI'O 3aKOHAa TUHAMHWKU BPpALLICHU A
1. Kakoe JBHXKCHHC TCJIa HA3bIBACTCs BpaIlIaTGJIBHBIM?
2. Yrto Ha3bIBaeTCH YIJIOBBIM HCpCMCIlICHI/IeM? 3anuimnTe U 0OLICHHUTE PacCUCTHYIO

NJ-2 OIIK-1 IIpumenser
0a3oBble 3HAHUS
€CTECTBEHHOHAYYHOTO U
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https://edu.sursau.ru/course/view.php?id=7803
http://nb.sursau.ru:8080/localdocs/ivm/02659.pdf

¢hopmymy. Kakumu eanHIIAME U3MEPSIOT 3TY BETHIHHY?
3. Uro Ha3bIBaeTCS YIIOBOH CKOPOCTHIO? 3amuIuuTe W OOBSCHUTE PaCUETHYIO
¢dopmyy. KakuMu eanHIIAME U3MEPSIOT 9Ty BEIHYHHY?

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

4. Yto Ha3pIBaeTCs YIIOBBIM YCKOpeHHEM? 3amuIIuTe U OOBACHUTE PAacyeTHYIO | IPUPOJONOIL30BAHUU
¢dopmyny. KakuMu earHHIIAME U3MEPSIIOT 9TY BEIHYHHY?
Tema 5 «VccnenoBanue koae0aTeIbHOTO ABU)KEHHS, U3MEPEHUE YCKOPESHUS -1 ¥K-1

CBOOOJTHOTO MaCHUS ITPH TIOMOIIY MasiTHUKA)
1. Yro wnaspBatoT rapMoHHYeckuM ocuwnisitopom? [lpuBemure npumepsl
rapMOHHYECKOI0 OCLHUIATOPA.
2. 3anuImuTe U pa3bICHATE YpaBHEHHS TAPMOHIUYECKOTO KOJIeOaHusl.

Ocy1ecTBIsSET MOUCK,
KPUTHUUYECKUH aHaTIHU3 U
CHHTE3 HH(POPMAIUH,
MIPUMEHSIET CUCTEMHBIN
MOAXO, ISl PETICHUS
MOCTaBJICHHBIX 33134

Tema 5 «VccrenoBanne KonebaTeNsHOTO IBUKEHNUS, N3MEPEHUE YCKOPEHHS
CBOOOTHOTO MaJCHNUS NTPH TTOMOIIY MasITHHKA»
1. Uro Ha3bIBaIOT KoJe0aTEeIbHBIM ABHKEHHEM?
2. Yto Ha3bIBAIOT PU3NYECKUM MASTHUKOM?
3. UTo Ha3bIBAIOT NMPY>KUHHBIM MasTHUKOM?
4. Yto HA3BIBAIOT MaTEMaTUYECKUM MasTHHUKOM?

W-2 OIIK-1 IMpumenser
0a30BbIE 3HAHUS
€CTECTBEHHOHAYYHOTO U
MAaTeMaTU4eCKOTO IIUKIIa
MPU PEIICHNH 3a/1au B
00JIACTH DKOJIOTUH U

5. [aiiTe onpeeneHusi CMEIISHHUs, aMIUTATYbI, IEPHOAA, YACTOTHl ¥ IMKJINIECKOW | MPHUPOIONOIb30BaHNN
4acTOThI KojieOaHuH.
Tema 6 «VccnenoBanue BIRXKHOCTH BO3IyXa» na-1 vK-1

1. Yto Ha3pIBaeTCSA TOUKOH POCHI?
2. Yrto Ha3pIBaeTCA OTHOCHTEIHHOW BIAXXKHOCTBIO? 3amumure ¥ OOBSICHUTE
(hopmyity, OIIPEAENAIONIY 0O OTHOCUTEIBHYIO BIa)KHOCTh BO3/yXa.

Ocy1iecTBIsIeT OUCK,
KPUTHICCKUHA aHAIIN3 U
CHHTE3 HH(POPMALIUH,
MIPUMEHSET CHCTEMHBIH
TIOJXOM IJISl pEIICHUS
IIOCTABJICHHBIX 3a]a4

Tema 6 «MccnenoBanue BIaXKHOCTH BO3LyXa»
1. Yro Ha3piBaeTcsi aOCONIOTHOWM BIaXKHOCTBIO Bo3ayxa? B Kkakux enuHHMIAX
U3MEPSIETCs aOCONFOTHAS BIAXKHOCTh?
2. Uro Ha3bIBaeTCs MaKCUMAJIBHOHN BIIAXXHOCTHIO? B Kakux eIUHUIIAX U3MEPSETCS

W-2 OIIK-1 [Mpumenser
0a3oBble 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTH4eCcKoro LHUKJIa

MakCUMaJbHOW BI@XHOCTh? OT Yero 3aBUCUT 3HAYCHHE MAaKCUMAaJbHOW | MPH pEIICHUU 3a7a4 B
BJIQXKHOCTH BO311yXa? 0071aCTH SKOJIOTHH U
MIPUPOAOTIONE30BaHHU
Tema 7 «MccnenoBaHue TEUEHUS BI3KOM JKUIKOCTH» -1 YK-1

1. KakoBa ¢Qusmueckas TpupoAa BHYTPEHHETO TPEHHWsS B JKUIKOCTAX? B dem
MPOSIBIISICT ceOsl BHyTPEHHEe TpeHue?

2. Uro Takoe TpagweHT (GHU3MYECKOW BETHYMHBI? [pagueHThl KakuX BEITHYUH
BCTPEYAIOTCS B TaHHOI padore?

3. Jaiire ompenenenne koddduimeHTa BS3KOCTH XHAKOCTH. Kakoil emuHMIECH
usmepsiercst kodhunuent Bszkoctd B CU? UYTo M Kak BIHMSET HAa BEIUYHHY
KO3 PHIIHEHTA BIZKOCTH?

OcymiecTBIsIeT TOUCK,
KPUTHICCKUH aHAIIN3 U
CUHTE3 HHPOPMALIUH,
MPUMEHSET CHCTEMHBIH
TTOJXOM JJIsl PEIICHUS
MMOCTABJICHHBIX 3a/a4

Tema 7 «MccnenoBaHyue TEUEHUS BA3KOU )KUIKOCTH)
1. Yemy paBHa cuia BHyTpeHHero tpeHus? Hanummre n oObsicHUTE (HOpMyITy
3axkoHa HprOTOHA 1711 BHYTPEHHETO TPEHMUS.
2. Jlaiitre ompenenenue koddduimMeHTa BI3KOCTH KHUIAKOCTH. Kakoi emuHUIEH
usmepsiercst kodh¢unuent Bszkoctd B CU? UYTo M Kak BIHMSET HAa BEIUYHHY
ko3 uIFieHTa BI3KOCTH?

WJ-2 OIIK-1 ITpumensier
0a30BbIC 3HAHUSI
€CTECTBEHHOHAYYHOTO U
MaTeMaTH4YECKOTO KA
[IPY PEIICHUH 3a/1a4 B
00JIaCTH DKOJIOTHH U

3. Cdopmymupyiite 3akoH Ilyaseiins; Hamvmmre W oObscHHTE (OPMYITy 3aKOHA | IPHPOIOIOIB30BAHUH
[Tyaseiins
Tema 8 «ccnenoBanue cBOMCTB NOBEPXHOCTHOIO CIIOS )KUIKOCTH, U3MEPEHHE na-1 ¥K-1

KO3 QUIIEHTa TOBEPXHOCTHOTO HATSKEHUS JKHIKOCTH»
1 Yro Takoe kanumisip? Packpoiite Gpu3nuecKuii CMBICI SIBJICHHUS KAIMUISIPHOCTH.
2. Hanmmure u 0O0bsicHute (HOpMYJbI: a) W30OBITOYHOTO JIABICHHS WCKPUBICHHOM
MOBEPXHOCTH JKUAKOCTH, 0) TMAPOCTATHYECKOTO JABICHUS XHUJIKOCTH, B) Pa3HOCTH
YPOBHEH XKHIKOCTEH B KalMJUIAPE U B COOOIIAIOMIMMCS C HUM ITHPOKOM COCYJIE.
3. Hamumure u 00bsicHUTE (QOPMYITy, IO KOTOPOH B JaHHOW pabOTe HM3MEPSETCS
K02 UIMEHT TOBEPXHOCTHOTO HATSHKCHHUS.

Ocy1ecTBISET MOUCK,
KPUTUYECKUM aHAIIU3 U
CHHTE3 HH(pOPMAIUH,
[IPUMEHSIET CUCTEMHBIN
TOJXOA JJISl PEIIeHUs
MTOCTaBJICHHBIX 3a/1a4

Tema 8§ «ccnemoBanue CBOMCTB HOBEPXHOCTHOTO CIIOS )KUIKOCTH, U3MEpEHHUE
k03¢ UIIIeHTa TOBEPXHOCTHOTO HATSIKEHUS JKUAKOCTH
1. Yto Ha3pIBaeTCsl MOBEPXHOCTHBIM HaTspKeHHeM? Packpoiite ¢usmyecknii cMblict
9TOTO SABJIECHUS C MO3ULUH MOJEKYISIPHO-KMHETHIECKOU TEOPUH.
2. Yo Takoe cuijia NOBEPXHOCTHOTO HATSDKEHUS?

NJ-2 OIIK-1 ITpumensier
0a30BbIE 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTHYEeCKOTO 1K
IIPH PELICHUY 3a]1a4 B
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3. Uro Ha3zpiBaeTcs KOA(DOUIMEHTOM TOBEPXHOCTHOTO HATSHIKCHHS KHUIKOCTH?

00J1aCTH DKOJIOTHH 1

Hanmmure onpenensitomee ypaBHeHHe KO3 (UIIMEHTa TOBEPXHOCTHOTO HATSDKCHHS | IPUPOAOINOIL30BAHUU
JKUJIKOCTU. B Kakux eJiMHUIAaX u3MepseTcs 3Ta BEJIMYMHA?
9 Tema 9 «3y4yenue 3akoHa ['yka. Vi3mMepeHnue Moayins ynpyrocTu» -1 ¥K-1
1. Copmymupyiite 3akon I'yka. Hannmmre u pazpsicaute popmyny 3axona ['yka. Ocy1iecTBiIsIeT NOUCK,
2. 3anmmmTe W pazbsicHuTe (GopMylly 3akoHa [yka B NMpHMeHEHUHM K AedopMaluM | KpUTHYECKUH aHaIu3 U
n3ruba OHOPOHOTO CTEPIKHS MPSMOYTOJILHOTO CEUCHUS. CHHTE3 MH(pOpMAINH,
3. 3aBHCHT JIM BEJMYMHA MOAYIS YIPYTOCTH OT pa3MepoB eOpMHUpPYEMOro Teja, | IMPUMEHSET CUCTEMHBIN
TIPIJIOKEHHBIX HAaTrPy30K, BEIIECTBA, I3 KOTOPOTO M3TOTOBJIEHO TEI0? TIOIXO IJISl pEIIeHUS
MTOCTaBJICHHBIX 3a/1a4d
Tema 9 «M3yuenue 3akoHa ['yka. I3MepeHue MOAYIS yIPyroCTH W-2 OIIK-1 IMpumenser
1. Yro Ha3zwIBaeTcs aedopmarueii? 0a30BBIE 3HAHUSA
2. HazoBure THIBI ¥ BUABI 1eopmanuii, pacCKpouTe UX cCMbICT? €CTECTBEHHOHAYUYHOTO U
3. Yro Taxoe cTperna nporuda? 3arminmiTe U pazbIcHATE (GOpMYITy CTpEIIbI IPoruoa. MaTeMaTHIECKOTO ITHKIIa
4. Packpoiite Gu3nIecKuii CMbICIT MOIYJIS YIIPYTOCTH. B Kakux equHHUIax U3MepseTcst | IpH pPeLIeHUH 3a/1a4 B
MOAYNb YIpyroctu? 00J1aCTH SKOJIOTHH U
IPUPOAOTIONB30BaHUU
10 Tema 10 «Dnexrpuyeckue uenu. M3mMepenne pusnyeckux BeTUUUH -1 ¥K-1
ANIEKTPOU3MEPHUTETBHBIMU TPUOOPAMI» Ocy1iecTBiIsIeT IOUCK,
1. Kaxue npaBuiia HEOOXOAMMO COONFOIATh IPH COOPKE AIEKTPUIECKON LeTTH? KPUTHYECKUM aHAIN3 U
2. Yto Ha3bIBAIOT KJIACCOM TOYHOCTH Npubopa? Kak 0003HauYeH Kjacc TOYHOCTH Ha | CHHTE3 MH(opMmaiuw,
npudope? 1o kakoit popMylie ONPEAEISIOT KITacC TOYHOCTH? MIPUMEHSIET CUCTEMHBIN
TIOJXOM IJISl pEIICHUS
MTOCTaBJICHHBIX 3a/1a4d
Tema 10 «Dnekrprdeckue nenu. M3mepenne GpU3NIeCKUX BEITMIUH W-2 OIIK-1 [Mpumenser
AIIEKTPON3MEPUTEIHHBIMH ITPHOOPAMI» 0a30BbIC 3HAHUA
1. YTo Ha3bIBAIOT 3MEKTPUUECKON LeTIbI0? UTO BXOIUT B 3IEKTPUUYECKYIO LIETh? €CTECTBEHHOHAYYHOIO U
2. Uto Ha3BIBAIOT CXEMOH ANEKTPUICCKO Hern? MaTEMATUYECKOIO IIUKIIa
IIPU PELICHUH 3a]1a4 B
00J1aCTH SKOJIOTHH U
IIPUPOAOTIOIB30BaHUHU
11 Tema 11 «MccneqoBanue MarHMTHOTO IO MIOCTOSHHOIO MarHUTa -1 YK-1
1. Yrto Ha3pBaeTcs uHAyKIMeH MarHuTHoro mnomsa? Ilpueeante ompenemstomiee | OcyliecTBIsSeT MOUCK,
YpaBHEHHE WHAYKIMM MAarHUTHOTO TOJA M OOBSCHUTE €ro. B Kakux eauHMIAX | KPUTHYECKHH aHATIHU3 U
U3MepsieTCs MHAYKIMSA MarHUTHOTO ToJisi? OObsCHATE (DM3HIESCKUI CMBICT SIUHUIBL. | CHHTE3 MH(OpPMAIIHH,
2. ChopmymupyiiTe NpaBUIIO JIEBOW pykH. Hayuwrech NPHMEHATh NPABWIO Ta | IPUMEHSET CHCTEMHBIH
MPaKTHKE. TIOJXOM JJIsl pEIICHUS
MTOCTaBJICHHBIX 3a]1ad
Tema 11 «MccmenoBanue MarHUTHOTO ITOJIST IOCTOSIHHOTO MarHUTa W-2 OIIK-1 [Mpumenser
1. Yto Takoe marauTHOe nosie? KakoBo ero naBHOe CBOICTBO? 0a30BbIC 3HAHUA
2. JlaiiTe onpeseneHre cuiibl Ammepa. €CTECTBEHHOHAYYHOTO U
MaTeMaTH4eCcKoro IHKIIa
IIPU PELICHNH 3a]1a4 B
001aCTH SKOJIOTUH U
MIPUPOAOTIONH30BaHUU
12 Tema 12 «MccnenoBanue 31€KTPONPOBOTHOCTH KUBOM TKAHI -1 YK-1
1. OObsicHATE MPUPOAY SIIEKTPOTPOBOAHOCTH KUBBIX TKaHed. B dem cocrout | OcymiecTBiseT MOUCK,
CYIIHOCTb SIBJICHUSI TIOJIIPU3ALU TKAHH NPHU MPOXOXKACHUH TOKa B Heil? UTo Takoe | KpUTUUECKUI aHAIU3 U
KpHBas MOJSIPU3AIUH TKAHH? CHHTE3 HH(OpMAINH,
MPUMEHSET CHCTEMHBIHT
MOAXOA JJIsl pELICHUs
[IOCTaBJICHHBIX 3aJ1a4
Tema 12 «MccnenoBanue 3MeKTPONPOBOAHOCTHU XKUBOM TKaHI» NJ-2 OIIK-1 IIpumenser
1. Chopmynupyiite 3akoH Oma JJ1sl ydacTKa HenH (MEeTaJUTMYeCKUX IPOBOTHUKOB M | 0a30BbIE 3HAHUS
AIEKTPOIIUTOB). €CTEeCTBEHHOHAYYHOTO U
2. Uro Takoe JIIEKTPUYECKOE COMPOTHBICHHE TNpoBonHUKa? Kakoil enuHuIed | MaTeMaTHYecKOro HUKIa
n3Mepsercs conporusineHne? Hamummre u paspsicHUTE (OPMYITY, BRIPAXKAIONIYIO | IPHU PEIICHUH 3aad B
3aBHCHMOCTB CONPOTHBIICHHUS IIPOBOIHHUKA OT €r0 Pa3MepoB M MaTepHaa. 001aCTH SKOJIOTHH H
3. Yto TaKkoe yAenpHOe CONMPOTHUBICHHE IPOBOIHUKA; KAKOH €AMHUICH, M3MEPSIOT | MPHPOJONOIH30BAHIH
YACTbHOE CONPOTUBICHUE?
13 Tema 13 «MccneoBanre NEpeMEHHOTO U BBIIPSIMIICHHOTO TOKA IIPH OMOIIN -1 YK-1

ocuwutorpaga»

OC}’IIIGCTBJ'IHGT ITOUCK,
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1. Kak #3 mepeMeHHOro IOITy4aroT OJHOTIONYIIEPHOIHO FUIA IBYXIOIYHIEPHOTHO
BBIIIPSIMJICHHBIC TOKU?

2. OOBsICHUTE, YEeM M KaK «CIIAXKHBAIOTY» MYJIbCAIIMU BBINPSIMICHHOTO TOKA?

3. Ilepeuncnure, U3 KaKUX y370B COCTOUT AICKTPOHHBIH ocruuiorpad?

KPUTHYECKUN aHATU3 U
CUHTE3 HH(pOpPMALIUH,
MIPUMEHSIET CUCTEMHBIN
TIOJIXOJT AJISl PEICHUS
MIOCTaBJICHHBIX 3aJ1a4

Tema 13 «MccnenoBanye NeEpeMEHHOTO U BBIIPSIMICHHOTO TOKa IIPH OMOIIT
ocumutorpaga
1. [aiite onpeneneHue NEPEMEHHOTO TOKA.
2. Kako#t TOK Ha3bIBAa€TCS BHIIPSMIICHHBIM?

WJ-2 OIIK-1 IIpumenser
0a30BbIE 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTH4YeCKOTO KA
NP PEIICHUH 33/1a4 B
00J1aCTH PKOJIOTHH 1

MIPUPOAOTIONH30BaHHA
14 Tema 14 «3Mepenne pa3MepoB MaJbIX 0OBEKTOB IIPH MOMOIIH MUKPOCKOTIA. HUa-1 ¥K-1
W3mepenue mpenena pa3penieHnus ONTHIECKOTo pHOopay Ocy1iecTBIsIeT OUCK,
1. HauepTute (110 maMsTH) XOJ Jiydel B MUKPOCKOIIE M TIOSICHUTE PUCYHOK. KPUTUUYECKUH aHaIHU3 U
2. OOBsICHUTE IPUHIUT PabOTHI MUKPOCKOIIA. CUHTE3 HH(pOPMALIUH,
3. HazoBuTe OCHOBHBIE Y37BI M MEXaHM3MBl MHKPOCKONIa W OOBSICHUTE WX | IPUMEHSET CUCTEMHBIN
Ha3HaueHUe. TOAXOJ JUISl pEIICHUS
4. TloyeMy B ONTHYECKHH MHUKPOCKOI HEBO3MOXKHO PacCMaTpHBaTh CKOJIb YIOJHO | MOCTABJICHHBIX 3a/1a4
MeJiKu 00beKThI? UTO Ha3hIBAIOT Audpakiueii?
Tema 14 «M3mepeHue pa3MepoB MallbIX OObEKTOB IIPU MOMOIIM MUKPOCKOIIA. N-2 OIIK-1 [Ipumensier
W3mepeHue mpeena pa3penicHrs ONTHIECKOTO IPHOopay 0a30BbIC 3HAHUA
1. OObsAcHHUTE, YTO HA3BIBACTCA IMH30M, TJIABHOW ONTHYECKOW OCBIO JIMH3BI, | €CTECTBCHHOHAYYHOTO U
ONTUYECKUM IIEHTPOM JIMH3BI, (OKYCOM M (POKYCHBIM PACCTOSIHAEM; YEMY PaBHO | MAaTEeMaTHYECKOTO LKA
JMHEHHOE YBEIMYCHHUE JTNH3EI? TIPH PEIICHUH 3a1a4 B
2. Hanmmute n 00bscHATE (OPMYIBI, JArOIINE BOSMOXKHOCTH HAWTH YBENMYEHHE | 0OJACTH SKOJOTHH U
OKYIISIpa, YBEIHICHNE OOBEKTHBA U YBEINMICHUE MUKPOCKOTIA. TIPUPOAOTIONE30BaHHA
3. OObscHHUTE, YTO Ha3bIBaeTCs pa3pellalonieil CIOCOOHOCTBIO ONTHYECKOTO
npubopa. Uem 00yciioBiieHa pa3peniaronas ciocoOHOCTh?
4. JlaiiTe ompeaeneHue Mpeaeaa paspelieHus ONTHUECKOTo Mpudopa, HAMUIINUTE U
pa3bsicHuTe (OPMYINBI, JAMOLIMe 3HA4YeHHs Ipejena paspeleHus OO0beKTHBa
MHKPOCKOIIA [P MPSIMOM M HAKJIOHHOM OCBEIICHHU 00bEKTa MUKPOCKOTIMPOBAHHUSL.
15 Tema 15 «MccnenoBanue pOTOMETPUUECKUX BEIUYHH pabovyero MecTa Ua-1 yK-1
1. OOocHyiiTe HEOOXOOUMOCTH KOHTPOJS OCBEHICHHOCTH OBITOBBHIX ® | OCyIIECTBISET MOUCK,
TIPOM3BOACTBEHHBIX TTOMEIIICHHH. KPUTHICCKUH aHAIIN3 U
2. Pacckaxkute 00 yCTpOWCTBE JIFOKCMETpA. CUHTE3 HHPOPMALIUH,
MPUMEHSET CHCTEMHBIH
TIOJXOM JJIsl pEIICHUS
MTOCTaBJICHHBIX 3a]1ad
Tema 15 «MccnenoBanue (OTOMETPUIESCKIX BETHYHNH pabodero Mecra W-2 OIIK-1 [Mpumenser
1. [laiite omnpeneneHuss IMOTOKY H3JIydeHHUs, CBETOBOMY IIOTOKY, CHJIe CBeTa, | 0a30BbIe 3HAHUS
ocgeleHHOCcTH. Hanminure ux onpenenstoniie Gopmynsl. Haz3oBuTe UX €UHUIBL. | €CTECTBEHHOHAYYHOI'O U
MareMaTH4eCcKoro LHUKJIa
NIPY pELIeHNH 3314 B
001aCTH SKOJIOTUH U
IPUPOJONOJIB30BAHUH
16 Tema 16 «ccnenoBaHue BOJTHOBBIX CBOMCTB CBETa, M3MepeHue AnuHbI cBeToBoit | MJI-1 YK-1

BOJTHBI TIPH TIOMOIIHN AU(GPAKIIHOHHOMN PEIIECTKI
1. OObsicHUTE, KaKoil IUama3oH JUIMH JJICKTPOMAarHUTHBIX BOJH COOTBETCTBYET
BunuMoMy cBeTy? Kak CBeTOBBIE BOJIHBI Pa3IMYHONW [UIMHBI BOCHPHUHHUMAIOTCS
HalIUM OPraHOM 3peHHs?
2. OObsicHUTE sIBICHUE NU(PPAKIUU CBeTa OT ABYX ILelNel, BeIBeauTe (HOpMYIY,
OTIPEACIAIONIYIO YCIOBHE BO3HUKHOBEHHUS TU(PPAKIIMOHHBIX MAKCHMYMOB.
3. OObsicHHTE YCTPOWCTBO MU(PPAKIHOHHOW pemieTkr. YTO Ha3bIBACTCS
MOCTOSIHHON TN PAKIMOHHOMN pemeTKH?

OcymiecTBisIeT OUCK,
KPUTHYCCKUH aHAIIN3 U
CUHTE3 HHPOpPMALIUH,
MPUMEHSET CHCTEMHBIH
MOJIXOJT AJIsl PELLEHHS
MMOCTABJIEHHBIX 3a/1a4

Tema 16 «MccnenoBanue BOTHOBBIX CBOMCTB CBETA, M3MEPEHHE JUTMHBI CBETOBOM
BOJTHBI TIPH TIOMOIIY AU(PPAKITHOHHON PEIISTKI

1. Jlaiite ompenemnenue wunTepdepeHiun. OOBSCHUTE YCIOBUS BO3SHHKHOBEHHS
HHTEpEPEHIINN.
2. Yto Ha3pIBaeTCs Pa3HOCTHIO Xoia BOJH? OOBSICHUTE YCIIOBHS BO3HHKHOBCHHS
UHTEP(PEPEHIIMOHHBIX MAKCHMYMOB, MUHHMYMOB.
3. Haiite ompenencume nudpakmud. B dem mposeusercs, mudpakmusa? Korma
HaOronaeTcst NUGPAKIKs CBETOBBIX BOJIH?

NJ-2 OIIK-1 ITpumensier
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeEMaTHIECKOTO KT
MIPH PEIICHUY 3a]1a4 B
00J1aCTH SKOJIOTHH H
MIPHUPOAOTIONE30BaHHU

25




17 Tema 17 «/3yueHue monsipuMeTpa, U3MepeHre KOHIICHTPAITUN PacTBOPOB Ua-1 ¥K-1
OINITHMYECKH aKTUBHBIX BELIECTB Ocyl1ecTBIIsieT MOUCK,
1. Pacckaxure O «CTPYKTYpe» OIEKTPOMArHHUTHOM BONMHBL Kak onpeaenuts | KpUTHUECKUH aHAIHM3 U
HarpasJIeHHEe PacpOCTPAHEHUsI HJIEKTPOMArHUTHBIX KoeOaHuii? CHHTE3 MH(pOpMAINH,
2. O0bsicHUTE SIBIIEHHE BPAILCHUS TUIOCKOCTH KoJIeOAaHUH IMOJISPU30BAHHOTO CBETA: | MPHMEHSET CUCTEMHBIN
HAITUIINTE U O0BSCHUTE (POpMYITy, ONPEEIIIONIYI0 3aBUCMMOCTh YIJIa TOBOPOTA | ITOAXOJ JUIS PEIICHHS
TUIOCKOCTH KOJICOAHWH MOJNSIPU30BAHHOIO CBETa OT KOHIIEHTPAlMM pPacTBOpa | MOCTABJIECHHBIX 3a/ad
ONITUYECKH aKTUBHOTO BEIICCTBA.
3. Uto mokaspiBaeT K03()PHUIMEHT, Ha3bIBACMBIH YICIBHBIM BpalieHueM? 3aBHUCUT
JU 3HAYeHWE YOEeNBFHOTO BpPALICHUS OT JJIMHBI CBETOBOH BomHBI? Hammmmre u
00bscHUTE (HOPMYITYy U €IUHHUITY U3MEPEHUS YACIFHOTO BpaIIeHHUS.
4. Yt0 moka3spIBacT KOHIICHTPAIK pacTBopa?
Tema 17 «/3ydeHue moisipuMeTpa, U3MepeHre KOHIICHTPAITUH PacTBOPOB W-2 OIIK-1 [Mpumenser
OINITHYECKH aKTUBHBIX BELIECTB) 0a3oBble 3HAHUS
1. CBeTOBBIE BOJIHBI — 3TO BOJIHBI ITOTIEPEYHBIE WIIN MPOIOIbHBIE? €CTECTBEHHOHAYYHOTO U
2. Kaxoii cBeT Ha3bIBaeTCS €CTECTBEHHBIM WIIN HETOJIIPU30BaHHBIM? MaTeMaTH4eCcKOoro [HUKIIa
3. Jlaiitre ompeneneHue MOJSAPU30BAHHOTO cBeTa. Kak MOXHO MONY4YUTh | NPH PEIICHHUU 3a]a4 B
MOJISIPU30BAaHHBII CBET? 00J1aCTH SKOJIOTHH U
4. Yro Takoe moispuzaTop W aHanuzarop? Hammimmrte n oObsicHuTe (opMyidy | IPUPOAONOIL30BAHUU
3aKkoHa Maitoca.
5. [aiite ompeneneHWe ONTHYECKH AKTUBHOTO BEIIECTBA, MPHUBEIUTE IPUMEPHI
ONTUYCCKH aKTUBHBIX BEIICCTB.
18 Tema 18 «I'pagyupoBKa CIIEKTPOCKOIIA M UCCIICIOBAHUE CIICKTPOB) na-1 vK-1
1. OObsAcHUTE MeXaHW3M H3Iy4eHHS CBeTa aroMaMH BemecTBa. UYemy paBHa | OcyIecTBISET MOUCK,
SHEprus u3ny4aeMoro ¢poroHa? KPUTHICCKUH aHAIIN3 U
2. Hammmure u o0bscHUTE (BopMyITy, ONMPEHEIAIOMYI0 YacTOTy HM3IYYCHHS INPH | CHHTE3 MH(DOpPMAIIHIH,
[IEPEXOJIe aTOMa C OJTHOIO YHEPreTUYECKOIO YPOBHS Ha IPYrou. IIPUMEHSIET CUCTEMHBII
3. OOBsicCHUTE MEXaHU3M BO30YKAEHUs aroMa, chopMmynupyiite 3akoH Kupxroda. MOJIXOA JJISl peIIeHUs
4. [Taiite onpeaeneHye U 00bSICHUTE MEXaHU3M MTOJYYCHHUS CIEKTpa MONIONICHHS MOCTaBJICHHBIX 33]1a4
Tema 18 «I'pamyrpoBKa CIIEKTPOCKOIA U UCCIICAOBAHKUE CIIEKTPOB)» N-2 OIIK-1 [Ipumensier
1. Jlaiite ompeneneHue IUCIepCHM cBeTa. B yem mposiBisieTcss aucrnepcusi npu | 6a3oBble 3HAHHS
MIPOXOXKICHUHU CBETa uepe3 TPEXTPaHHYIO0 MPU3MY? €CTECTBEHHOHAYYHOTO U
2. laiiTe onpeneneHue criekTpa. Kakue BUABI CIIEKTPOB pa3IHyaroT? MaTeMaTH9IeCKOTO IIHKIIA
3. Kakme croekTpel Ha3BIBAlOTCS CIEKTpaMH HCHycKaHus? UYTo sBIAETCS | IpH pEIICHUH 3aad B
U3JTyYaTeIsIMI JITHEHYATOTO, CIDIOIIHOTO M IIOJIOCATOTO CHEKTPOB HCIYCKaHHA? | 0OJacTH SKOJOTHH U
OOBsCHATE MEXaHU3M IIONTyYCHHS JTMHEHYATOTO CIIEKTpa HCITyCKaHUS BOIOPOIA. MIPUPOAOTIONE30BaHHA
4. Yro TaKkoe CIIeKTpaJIbHBIN aHAIH3?
3aounas popma o0yueHust
Ne OLeHoYHbIE CPECTBA Kon 1 HaumeHnoBanue
WHAWKATOPa KOMIETCHIINA
1 Tema 1 «VccrenoBanre KoeOaTebHOTO IBUKECHUS, N3MEPEHUE YCKOPEHHS Ua-1 yK-1
CBOOOIHOTO TIaICHUS MIPH ITOMOIIN MAasTHHKA Ocy1miecTBIsIeT TOUCK,
1. Yro wHaspBalOT rapMoHH4YeckuM ocumuistopom? IlpuBenure npUMeEpbl | KPUTHUECKUHA aHAIHU3 U
TrapMOHHYECKOTO OCIIILIATOPA. CHHTE3 MH(pOpMAIIUH,
2. 3anuumTe ¥ pa3bsCHUTE YPaBHEHHUSI TApMOHHYECKOTO KojeOaHusl. MPUMEHSET CUCTEMHBIN
MOAXO[ JUIsl PEIICHUS
MIOCTABJICHHBIX 3a/1a4
Tema 2 «VccnenoBanue koj1e0aTebHOTO ABUKEHHSI, U3MEPEHNE YCKOPEHUS NJ-2 OIIK-1 ITpumensier
CBOOOIHOTO MaICHUS IPH ITOMOIIN MasTHHKA 0a3oBble 3HAHUS
1. Uro Ha3bIBaIOT KOJIE€OATENbHBIM JIBH)KCHHEM? €CTECTBEHHOHAYYHOTO U
2. Yto Ha3bIBAIOT (PU3NIECKUM MASTHUKOM ? MaTeMaTH4eCcKoro IHUKIIa
3. UTo Ha3BIBAIOT MPYKUHHBIM MAaTHHUKOM? IIPY peleHnH 3a1a4 B
4. YT0 Ha3BIBAIOT MAaTEMaTHYECKUM MasTHHUKOM? 00J1acTH SKOJIOTHH U
5. Jlaiite onpeneneHus CMEIEHNUS, aMILTUTY/IbI, IEPHO/IA, YACTOTHl M IUKJIMYECKOH | IPHPOIOIIOIb30BaHUH
4acTOTHI KOJICOaHHH.
2 Tema 2 «VccnemoBanue TEUCHUS BI3KON )KHIKOCTHY na-1 yK-1

1. KaxoBa ¢m3nueckas mHpupoma BHYTPEHHETO TPEHWS B JKUIKOCTAX? B dyem
MPOSBIISIET ce0sl BHyTpeHHee TpeHue?

2. YUro Takoe TpaavieHT (GHU3MYSCKOW BEIMUYMHBI? [PAagMEHThl KaKUX BEJIHYHH
BCTPEYAIOTCS B TaHHOI pabore?

3. Jlaiire ompenenenne koddduIMeHTa BS3KOCTH KHUIAKOCTH. Kakoi emuHUIeH
nu3Mmepsiercst kodddunuent Bs3kocth B CM? Yto m Kak BIHMSET HAa BEIHYHHY

OcyIecTBIsET MOUCK,
KPUTUYECKUI aHAIU3 U
CHHTE3 HH(pOPMAIUH,
[IPUMEHSIET CUCTEMHBIN
HOJXOJ AJIS1 PELUEHUS
MOCTaBJIECHHBIX 3a]1a4
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K02 PHUIMEeHTa BI3KOCTH?

Tema 2 «MccemoBanne TeUEHUS BA3KOM KUIKOCTH
1. Yemy paBHa cuia BHyTpeHHero TtpeHus? Hanwmmmre u oObscHHTE (HOpMYITY
3akoHa HerOTOHA JUTSI BHYTPEHHETO TPEHUSL.
2. Jaiite ompenenenue kod(pdUIMEHTAa BA3KOCTH KUAKOCTH. Kakoit enuHuIei
n3mepsiercst koddunuent Bsskoctd B CU? Uto M Kak BIMAET HA BEIUYUHY
KO3 PHIIEHTA BIZKOCTH?
3. Cohopmymupyiite 3akon [lyaseinss; HamummTe W 0OBsicHUTE (DOpMyTy 3akoHA
Tlyazeitnst

N-2 OIIK-1 [Tpumensier
0a30BbIE 3HAHUS
€CTECTBEHHOHAYYHOTO U
MAaTeMaTU4eCKOTO UK
MPU PEIICHNH 3a/1au B
00J1aCTH DKOJIOTHH U
MPUPOOIONIE30BAHIN

Tema 3 «VccnenoBaHue 3JIEKTPONPOBOJHOCTH KUBOW TKAHU
1. OOpsicHHTE TPHUPOLY SIEKTPOIMPOBOAHOCTH JKUBBHIX TKaHeH. B uem cocromt
CYIIHOCTb SIBIICHUS TOJIIPU3AIMN TKaHU TIPH MPOXOXKACHUN ToKa B Hell? Uro Takoe
KpHBast MOISPU3ALNH TKAHU?

nJ-1 YK-1
Ocy1iecTBIsIeT OUCK,
KpUTUYECKUI aHAIU3 U
CHHTE3 HH(POPMAIUH,
MIPUMEHSIET CUCTEMHBIN
TOAXOJ JUISl pEIICHUS
MOCTaBJICHHBIX 3a]1a4y

Tema 3 «MccnenoBanue 3JIEKTPONPOBOJHOCTH KUBOU TKAHW
1. Chopmynupyiite 3akon Oma It y9acTKa 1end (MeTalTMYeCKUX MPOBOTHUKOB U
3JIEKTPOJIUTOB).
2. Yto Takoe OSIEKTPUUECKOEe COMpOoTUBIeHHE NpoBogHuKa? Kakoil enuuuneit
usMepsiercst conporusnenre? Hamummre u pazpsicHuTE (HOPMYITY, BBIPAXKAIOUIYIO
3aBHCHMOCTE COMPOTHBJICHHUS IPOBOIHUKA OT €r0 pPa3MepoOB U MaTepHaa.

WJ-2 OIIK-1 IIpumenser
0a30BbIE 3HAHUS
€CTECTBEHHOHAYYHOTO
MaTEMaTHYECKOIO UK
MPHU PELICHNH 3a/1au B
00JIaCTH DKOJIOTHH U

3. Uto Takoe ynenbHOE CONPOTHBICHHE NPOBOJIHNKA; KAaKOH €AMHHUILECH, N3MEPSIOT | MPHPOIOINOIb30BAHUH
YAETBHOE CONPOTHBICHUE?
Tema 4 «VccnenoBanre GOTOMETPUICSCKAX BEITHIUH pabodero MecTay HUa-1 yK-1

1. OOocuyiiTe HEOOXOIMMOCTH OCBEIIEHHOCTH  OBITOBBIX |
MPOU3BO/ICTBEHHBIX TOMEIICHUIA.

2. Pacckaxxure 00 yCTpOHCTBE JIIOKCMETpA.

KOHTPOJIA

OcymiecTBasIET NOUCK,
KPUTHYECKUN aHAIIN3 U
CHHTE3 HH(OPMaINH,
IIPUMEHSIET CUCTEMHBII
HOJXOJ AJISL PEIUCHUS
[IOCTABJICHHBIX 3aJ1a4

Tema 4 «MccnenoBanue GOTOMETPUYECKHUX BEIMUMH PabOUEro MecTa
1. [laiiTe ompeneneHUs IOTOKY H3IY4EHHS, CBETOBOMY IIOTOKY, CHJIE CBeETa,
ocgeleHHOCTH. Hanminure ux onpenenstoniie popmynsl. HazoBure ux equHUIBL.

WJ-2 OIIK-1 ITpumenser
06a30BbIE 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTH4eCKOro KA
[P PEIICHUH 33/1a4 B
00JIaCTH DKOJIOTUH U
[PUPOJOIONIE30BAHIH

KpI/ITepI/II/I OICHKHU (Ta6.]'[.) JOBOJATCA OO0 CBCACHUA 06y‘IaIOIJ_[I/IXC$I B Hayalie 3aHSITHH.

OrieHka 00bsIBIISIETCSl 00yUaIOIIEMYCsl HETTOCPEACTBEHHO MOCJI€ YCTHOTO OTBETA.

xana Kputepuu ouennBanus

OueHka 5
(oTH4HO)

- 00yUaroIHifcs MOJTHOCTHIO YCBOWII YIEOHBIH MaTepHa;

OIIMCaHUuA (1)I/ISI/I‘I€CKI/IX SIBJICHUH 1 MIPOLICCCOB,
- JCEMOHCTPUPYET YMCHHUC  HU3JaratTb Marepuajgl B
IIOCJICA0OBATCIIBHOCTH,

MIpUMEpaMu;

BOIIPOCOB

onpeAeeHHON

- IOKa3bIBaeT 3HAHNUE OCHOBHBIX HOHSITHHA TEMBbI, TPAMOTHO IOJb3YCTCA TepMI/IHOHOFI/IGﬁ;
- HOPOSABIAICT YMCHUC QaHAJIM3UPOBATH U 0606II.IaTb I/IH(i)OpMaI_II/IIO, HaBBbIKHM CBA3HOT'O

JIOTHYECKOM

- TIOKa3bIBA€T YMCHHC WIUIFOCTPUPOBATHE TCOPETUYCCKUE TIOJOKCHUA KOHKPCTHBIMU

- IEMOHCTPUPYET CPOPMHUPOBAHHOCTH U YCTOMYUBOCTH 3HAHUM, YMEHHUI U HABBIKOB;
- MOTYT OBITh IOMYIICHBI OJHA—JBE HETOYHOCTH IPH OCBEIIEHHH BTOPOCTETICHHBIX

Orenka 4

(xoporo) OJIMH U3 HEJJOCTATKOB:

OTBETAa;

OTBET YIOBJIETBOPSET B OCHOBHOM TPEOOBaHMSIM Ha OLIEHKY «5», HO IIPH 3TOM HMEET MECTO
- B YCBOGHHH MaTepuaia JOMyIIeHB HEeOONbIINEe MPOOesbl, He UCKa3UBINHE COICpIKaHUE

- B U3JIOKCHUU MaTepuraja JONYyHICHbI HC3HAYNTC/IbHbIC HCTOYHOCTHU

Ouenka 3
(YIOBIIETBOPHUTEIEHO)

- HCTIOJIHO WJIM HCTIOCJICAOBATCIIbHO PACKPLITO COACPIKAHUEC MATCpUaIa, HO ITIOKAa3aHO 06mee
NNOHUMMaHUE BOIPOCA U MPOACMOHCTPUPOBAHBI YMCHHS, AOCTATOYHBIC I HaHBHCﬁmCFO
YCBOCHU MaTepurajia;

- UMCJIUCh 3aTPYAHCHUS WJIN OJOITYHICHBI OIIHOKHU B OIpCACIICHUH HOHHTHﬁ, HCIIOJIb30BAHUH
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TEPMUHOJIOTHH, ONMUCAHUH (U3MYECKUX SBICHUH M TIPOIECCOB, WCIPABICHHBIE IOCIE
HaBOJAIIUX BOIPOCOB;

- BBIABJICHA HENOCTaTO4HAas C(HOPMHUPOBAHHOCTh 3HAHHIA,
00Y4JaOLIHMIACS HE MOXKET IPUMCHHUTh TCOPHUIO B HOBOW CUTYaIlUH

yMeHI/Iﬁ 1  HaBBIKOB,

Orenka 2
(HEeyIOBIIETBOPHUTEIIBHO)

- HE PacKpPBITO OCHOBHOE COJIEp)KaHHe MaTepuara,
- OoOHapyXeHO HE3HAHWC WM HCMOHMMAaHHWE OONbIICH WM HauboNee BaXKHOW 4YaCTH
Marepuana;

- JIOTYIICHBI OIIMOKU B OMPEACICHUU TIOHATHIA, MPH HCIOIb30BAHUU TCPMHHOJOTHH, B
OTIMCaHWH SBJICHUH U MIPOIIECCOB, KOTOPHIE HE MCIIPABICHBI TIOCIE HECKOIBKUX HABOISIINX
BOTIPOCOB;

- He c(hOpMUPOBAHBI KOMIIETEHIINH, OTCYTCTBYIOT COOTBETCTBYIONINE 3HAHWS, YMEHUS H
HaBBIKH

4.1.2. OneHuBaHue 0TYETA MO JIadoOpaTopHoii padoTe

Otuer mo 5abopaTopHOM paboTe HCHOIB3YeTCsl sl OLCHKHM KadecTBa OCBOCHUS
00yyaronMcsi OCHOBHOM npodeccruoHanbHONH 00pa30BaTeIbHON MPOrpaMMBI 1O OTAEIbHBIM TEMaM

JYCHUIIIAHEL

Conepxanve u ¢opma oryera 10 J1IabOpaTOpHO paboTe MPHUBOIUTCS B

METOAMYECKHUX YKa3aHUAX K jadoparopHbiM padoTtam (1.3 ®OC). Conepkanue oTyeTa U KpUTEPUH

OIICHKM OT4YeTa (TabJI.) JOBOASTCS 0 CBEJCHUS OOYJArONIUXCs B HAaYasIe 3aHATUM.

Ounas ¢popma o0yueHust

Ne OLeHoYHbIE CPECTBa Konx 1 HanMeHOBaHUE
MHJIMKATOPa KOMIIETEHIINI
1 Tema 1 «®Pu3nyeckue BENUUUHBI U UX U3MEPEHUE UJ-1 YK-1 Ocymectsuser
1. KocBeHHO M3MepbTe BEC CBOETO Tela. TIONCK, KPUTHYECKUH aHAIN3
2. IToctpoiite rpaduk 3aBUCHMOCTH OCBELICHHOCTH OT PACCTOSIHUS 10 U cuHTe3 UH(OPMAIHH,
ncrouyHuka ceera E = f(R), ncronb3yst TOTOBbIEC 3HAYECHHS U3 TaOIHIIBI MIPUMEHSET CUCTEMHBIHN
R, M 1,20 1,00 ,80 0,60 0,40 IIOAXOJ JJIs PEUICHHUS
E, 1k 100 110 125 170 250 MOCTaBJICHHBIX 3a7a4
3. Kak nonp3oBaTbcsi METOIOM rpadMuecKoi HHTEPIOJISIMN?
Tema 1 «Pusnueckre BETUUYUHBI U UX U3MEPECHUE) WJ-2 OIIK-1 ITpumenser
1. B yem 3akimo4yaeTcs METOJMKA BHITIOJIHEHHS OJTHOKPATHOTO HEMOCPECTBEHHOTO | 0a30Bble 3HAHHUS
n3MepeHus? €CTECTBEHHOHAYYHOTO U
2. B yem 3aKimo4yaeTcs METOMKA BHITIOJIHEHHSI MHOTOKPaTHOTO MaTeMaTH4eCcKoro IUKIIa Mpu
HETMOCPEICTBEHHOTO U3MEPEHHs? pelieHnn 3a1a4d B o0actu
3. [losicHUTE OCHOBHBIE IIPaBHJIa OCTPOCHUS rpaduka. 9KOJIOTHHU U
IPUPOJONOJIB30BAHUH
2 Tema 2 «3MepeHue MII0THOCTH KUAKOCTEN UA-1 YK-1 Ocywectaser
1. Haiigute, dYemMy paBHa IUIOTHOCTb OJKHAKOCTH, B KOTOPOH BECHI | IOWCK, KDUTHYECKUH aHAIH3
YpaBHOBEIICHBI CIEAYIONUMH peiitepamMu: A— Ha Kpiouke, B — Ha 3apyOke 7, | ¥ cuHTe3 HH(OpMaIInHy,
C — Ha 3apyOke 3. MIPUMEHSIET CUCTEMHBIN
2. Kak B maHHO# paboTe OmpeaessaoT a0COMOTHYIO U OTHOCHUTEIIbHYIO TIOJTXOJT JIJISL PEIIEHHS
MOTPENIHOCTH N3MEPEHHSI INIOTHOCTH KHUIKOCTH? MTOCTABJICHHBIX 3a/1a4
Tema 2 «/M3mepeHue IIIOTHOCTH KHUIKOCTEI» N-2 OIIK-1 ITpumensier
1. HamummumTe W pa3bsiCHUTE ypaBHEHHE, MCIIOIb3yeMOE MpHU H3MEpeHHH | Oa30BbIe 3HAHUS
IUTOTHOCTH KHUAKOCTH Becamu Bectdans €CTECTBEHHOHAYYHOTO U
MaTeMaTH4eCcKoro IUKJIa Mpu
peleHun 3a1a4d B o0actu
9KOJIOTUU U
IPUPOAONOJIBE30BaHHU
3 Tema 3 «IIpoBepka 3akOHA COXPAHEHHS UMITYIIECAY NA-1 YK-1 Ocymectnser

1. Kak onpeessifoT HanpaBieHHe U MOIYJIb CYMMapHOTO HMITYJIbCa CHCTEMBI
rocJjie B3aUMOJCHUCTBHS TEJl, €€ COCTABISIOINX?

2. B uem 3akmouaeTcss 00pabOTKa pe3y/ibTaroB B JaHHOW J1TaOOpaTOPHOM
pabore?

MOUCK, KPUTUUECKUI aHATIH3
U CHHTe3 HH(popMaImH,
[IPUMEHSIET CUCTEMHBIN
HOJXOJ AJIS1 PELUEHUS
[IOCTaBJICHHBIX 3aJ1a4

Tema 3 «IIpoBepka 3ak0HA COXpPAHEHHS UMITYIIBCA
1. PacckaxxuTe yCTpOHCTBO SKCIIEPUMEHTAITLHOM YCTAHOBKY U COJIEPKaHUE
9KCTIEPHMEHTA T10 IPOBEPKE 3aKOHA COXPAHEHHS UMITYIIbCa.

NJ-2 OIIK-1 ITpumensier
0a30BbIE 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTEeMaTUIeCKOTO IHKIIA TIPH
pelIeHnH 3a1a4 B 00IacTu
9KOJIOTHH 1
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MIPUPOAOTIONH30BAHHI

Tema 4 «/3ydeHrne OCHOBHOTO 3aKOHA JTMHAMUKH BPAIICHUS
1. Pacckaxkute yCTpOHCTBO SKCIIEPUMEHTAIBLHOM YCTAHOBKH U COJIEP>KaHUE
SKCIIEPUMEHTA M0 U3YYEHHUIO OCHOBHOTO 3aKOHA BPAIIATEIbHOTO ABHKEHUSI.

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

Tema 4 «3yucHre OCHOBHOTO 3aKOHA JMHAMUKY BPAICHHS

1. Kak BBIYHCIIHATH YIIIOBOE YCKOPCHHE BpalleHUs WIHHapa? HamummTe u
00BSICHUTE HYXKHYIO (OPMYITY.

2. Kax BBUHCIHTE MOMEHT Bpamaromeii cribl? Hanwmire u oObsicHATE
HYXHYIO (GOPMYITY.

WJ-2 OIIK-1 IIpumenser
0a30BbIE 3HAHUS
€CTeCTBEHHOHAYYHOTO U
MaTeMaTU4eCKOro [UKIA MpU
pemeHnH 3a1a4 B 00IacTu
SKOJIOTMH 1
[IPHPOAOIIOIb30BaHHN

Tema 5 «VccienoBanne KonebaTeNsHOTO IBUKEHNUS, N3MEPEHUE YCKOPEHHS
CBOOOTHOTO MaJICHUs! TP IOMOIIN MasTHUKA)

1. OOBsicHUTE 1eNIecO00Pa3HOCTh KOHCTPYKIMU MasiTHUKA, IPUMEHSIEMOTO B
JTAaHHO¥ pabore.

2. Kakue BeTHUMHBI U3MEPSIOTCS HEMOCPEICTBEHHO U KaKHe KOCBEHHBIM
ITyTeM IIpH BHINONHEHNM 3a1aHud 27 3aganus 3?7 HyXHO 1 U3MepsTh ATHHbI
MasTHUKOB |1 1 Iz ? Tlouemy?

3. Cnenaiite BEIBOJ ()OPMYIIBI, HCITOJIE3YEMOM B paboTe IS H3MEpEHUS
YCKOpEHUS CBOOOIHOTO Ia/ICHHSI, Pa3bsICHHUTE €e.

NA-1 YK-1 Ocymectsuser
MOUCK, KPUTHYECKUH aHAIN3
U cuHTe3 UH(OPMAIHH,
MPUMEHSET CUCTEMHBIN
MOAXO IS PELICHUS
IIOCTABJICHHBIX 3a1a4

Tema 5 «VccnenoBanne koiae0aTeIbHOTO ABM)KCHHS, N3MEPEHNE YCKOPECHUS
CBOOOTHOTO MaCHHUS NIPH OMOIIN MasTHUKA)

1. Kak B nanHO# paboTe HaXoAAT aOCOIIOTHBIE U OTHOCHUTEIIBHBIE
MOTPEITHOCTH U3MEPEHHS IIEPHOI0B KoJleOaHNi MasTHUKOB?

2. Kak B naHHO# paboTe HAXOAAT OTHOCUTEIBHYIO U a0COIIOTHYIO
MOTPEIIHOCTH U3MEPEHHs YCKOPEHHsI CBOOOTHOTO NMajeHus?

W-2 OIIK-1 [Mpumenser
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOT'O
MaTeMaTHYeCKOro IUKIa IpH
pELICHNH 33/1a4 B 00JIacTH
9KOJIOTHHU H
PUPOJONOJIB30BaHUH

Tema 6 «VccnenoBaHue BIAXKHOCTH BO3yXay
1. PaCCKa)KI/ITe, KaKO€ 3HaYCHUEC UMECT BJIAKHOCTb BO3aYyXa JJid JKUBOTHBIX ?

N-1 YK-1 Ocymectsusier
IIOUCK, KPUTUYECKUI aHAINU3
U cuHTe3 UH(OPMAIHH,
[IPUMEHSIET CUCTEMHBIN
HOJXOA IJIsl pELICHUS
MOCTaBJICHHBIX 3a]1a4

Tema 6 «MccnenoBanue BIaXKHOCTH BO3LyXa»

1. Pacckaxwure 00 ycTpoiicTBe M IPHHIHIIE pabOTHI TUTPOMETPA.
2. Pacckaxkute 00 yCTpOWCTBE M MIPHUHIUIIE PaOOTHI TUTporpada.
3. Pacckaxkure 00 ycTpolCTBE M NPUHIUIIE PAOOTHI ICHXPOMETPA
CTaTHYECKOTO.

4. Pacckaxxute 00 yCTpoicTBE M MPHUHITUIIE PaOOTHI ICUXPOMETpa
ACTIMPALIMOHHOTO.

W-2 OIIK-1 [Mpumenser
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOT'O
MaTeMaTH4YeCKOro LUKIa IpH
pELICHNH 33/1a4 B 00JIacTH
9KOJIOTHHU U
IPUPOJONOJIB30BAHUH

Tema 7 «MccnenoBaHue TEUEHUS BA3KOU )KUIKOCTHD)

1. PacckaxuTte ycTpoicTBO BICKo3uMeTpa OCTBAJIbAA U COIEpIKaHIe
9KCTICPUMEHTA 110 N3MEPEHHIO KO3(h(HUIIHEeHTa BI3KOCTH 3THM NPHOOPOM.
BeiBenure u 00bsicHUTE (hopMyITy JyIs paboThI ¢ BUCKo3uMeTpoM OcTBasbia

N-1 YK-1 OcymecTtaser
IIOMCK, KPUTUYECKUI aHAJIN3
U cUHTe3 HH(popMaruy,
[IPUMEHSIET CUCTEMHBIN
HOJXOJ AJISl PELUECHUS
MOCTaBJIECHHBIX 3a]1a4u

Tema 7 «MccaemoBanne TeUEHUS BA3KOH SKHUIKOCTHY
1. Kak B aHHO#1 pabOTe HAXOMAT OTHOCUTEIILHYIO U aOCOIOTHYIO MO PEITHOCTH
H3MepeHUsI KOI(DPHUIMEHTA BI3KOCTH KUIKOCTH?

NJ-2 OIIK-1 IIpumenser
0a30BbIE 3HAHUS
€CTEeCTBEHHOHAYYHOTO U
MaTeMAaTU4eCKOrO [UKIIA IPU
pellieHun 3a/1ad B 00acTu
JKOJIOTUH H
MPUPOIOIONIB30BAHUH

Tema 8 «cciieoBaHre CBOMCTB MOBEPXHOCTHOTO CIIOS KHUIAKOCTH, U3MEPEHUE
KO3(1)(1)I/I[H/ICHT8. HOBerHOCTHOFO HATSIKCHUA ) KUIKOCTH

1. PacckaxxuTe yCTpOHCTBO SKCIIEPUMEHTAITLHOM YCTAHOBKY U COJIEPKaHUE
9KCTIEPHMEHTA 110 U3MEPEHUI0 KOA(PPHUINEHTa TOBEPXHOCTHOTO HATSHKEHHS.

N-1 YK-1 Ocymectsuser
IIOMCK, KPUTUYECKUN aHAIN3
U cuHTe3 HH(popMarmy,
IPUMEHSIET CUCTEMHBIN
HOJXOJ AJIS1 PELUEHUS
MOCTaBJIECHHBIX 3a]1a4

Tema 8 ((I/ICCJICHOBEIHI/IC CBOICTB TTOBEPXHOCTHOT'O CJOS J KUAKOCTHU, UBMCPEHHUC

NJ-2 OIIK-1 IIpumenser
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k03¢ uIFIeHTa TOBEPXHOCTHOTO HATSHKEHUS JKUAKOCTH

1. Pacckaxkute, Kak ¥ ¢ KAKOW TOYHOCTBHIO U3MEPSIOT TUAMETP Kamuuisipa?
2. Kak B maHHO# paboTe HAXOIAT OTHOCUTEIBHYIO H a0COIIIOTHYIO
MOTPEIIHOCTH U3MepeHUs K03 PHIIMCHTa TOBEPXHOCTHOTO HATSKCHHUS?

0a30BbIC 3HAHUS
€CTCCTBEHHOHAYYHOTO U
MaTEMaTU4eCKOTO IMKIIA TTPU
peleHnH 3a71a4 B 00IacTu
DKOJIOTHH U
MPUPOAOTIONBE30BAHHU

9 Tema 9 «3yuenue 3akoHa ['yka. 3MepeHue Moxyns ynpyrocTu» NA-1 YK-1 Ocymectnsger
1. Pacckaxute yCTpOHCTBO SKCIIEPIMEHTANIBHOM YCTAHOBKH U COZIEpKaHNe MOUCK, KPUTHYECKUH aHAIN3
9KCIICPUMEHTA 10 W3YYEHHIO 3aK0HA [ yka 1 M3MEepeHNI0 MOIYIIS YIPYTOCTH. U cuHTe3 HH(popManmy,

2. Kako¥t BU TOJDKHBI IMETh TpadUKH 3aBUCUMOCTH A 0T F? MIPUMEHSET CHCTEMHBIH

3. 3aBHCHT JIM BEMYMHA MO YIPYTOCTH OT pa3MepoB Ae(hOpMHUPYEMOTO TeNa, | ITOIXOM IS PEUICHNUS

TIPHIOKEHHBIX HaIPY30K, BEIIECTBA, M3 KOTOPOTO M3TOTOBIICHO TeJo? MTOCTaBJICHHBIX 3a/1a4d

Tema 9 «3yuenue 3akona ['yka. VIsmepeHne MOIyIIs yIIpyroCTH» W-2 OIIK-1 IMpumenser

1. Harmmmmte 1 pa3bsicHATE (GOPMYITY, TIO KOTOPOH B TAHHOM paboTe N3MEPSIOT 0a30BbIC 3HAHUS

MOJYITb YIPYTOCTH. €CTeCTBEHHOHAY4YHOTO U

2. Kak B 1aHHOI1 paboTe HaXOST OTHOCUTEILHYIO M a0COTIOTHYIO TIOTPEIIHOCTH MaTeMaTH4ecKoro IUKIIa MpU

U3MEpEeHUst MOy YIIPyrocTH? peleHun 3a1a4d B o0actu
9KOJIOTUH U
MIPUPOAOTIOIB30BaHUU

10 Tema 10 «Dnekrpuyeckue uenu. MzmMepeHrne GU3MIECKUX BEIUUUH NJ-1 YK-1 Ocymectsnsger
3NIEKTPOU3MEPHUTEIBHBIMU TPUOOPAMI» MIOUCK, KPUTUUECKUI aHAJIN3
1. Ucrroms3yst Tabmuity 7 IpunoskeHns naiTe XapakTepUCTUKY IPHOopam, U cuHTe3 HH(pOopManuy,
HaXOJIAIINMCS Ha CTOJIC. MIPUMEHSET CHCTEMHBIH
2. Kak BBIIIONTHSIETCSI OMHOKPATHOE HEMIOCPEICTBEHHOE M3MEPEHUE TIOJXOM IJISl pEIICHUS
ANEKTPON3MEPUTEITEHBIM IPHOOPOM ¢ 0003HAYEHHBIM KIACCOM TOYHOCTH? MTOCTaBJICHHBIX 3a/1ad
3. Kax BemomHsgeTCS ~ OTHOKPAaTHOE  HEMOCPEACTBEHHOE  M3MEpeHHE
AIIEKTPOM3MEPUTEIBEHBIM MPHOOPOM, HE HMEOIIIM KJIacca TOYHOCTH?

Tema 10 «Dnexrprdeckue menn. M3smeperne GpU3NIECKUX BETHIUH W-2 OIIK-1 [Mpumenser

3NIEKTPOU3MEPHUTEIBHBIMU TPUOOPAMI» 0a3oBble 3HAHUS

1. Kak onpenensitor abCoMOTHYIO HOTPEITHOCTH IPHOopa, 0TCYeTa M U3MEPEHHsI | €CTECTBEHHOHAYYHOIO U

JUTSL DJIEKTPOU3MEPUTETHHOTO Tipubdopa? MaTeMaTUYeCKOTO IUKIa MPH
pelleHIH 3a7a4 B 001acTH
9KOJIOTUH U
MIPUPOAOTIONE30BaHHU

11 Tema 11 «MccimeqoBaHre MAarHUTHOT'O MOJISI IOCTOSTHHOTO MarHUTa» UA-1 YK-1 Ocywectasier
1. Pacckaxwute yCTpOHCTBO 3KCIIEPUMEHTATBHOW YCTAHOBKH U COICPIKAHUE MTOWCK, KPUTUICCKHUI aHAIIH3
IKCIICPUMEHTA 10 N3YYCHHIO 3aKOHA AMITepa M H3MEPEHUIO HHTyKIIAH U cuHTe3 HH(popMaIuy,
MarHUTHOTO TIOJIS. MIPUMEHSET CHCTEMHBIH
2. HauepTrTe U pa3bsICHUTE CXEMY IEKTPHUCCKON [IEIH YCTAHOBKH. MTOJXOM JJIsl pEIICHUS
3. PacckaxuTe YCTPOHCTBO aHATMTHYECKIX BECOB M TIPABIIIO OOPAIIICHHUS C MTOCTaBJICHHBIX 3a]1ad
HHUMH.

Tema 11 «VccnenoBanre MarHUTHOTO TIOMSA OCTOSHHOTO MarHUTa» N-2 OIIK-1 ITpumensier

1. Kak onpenienstoT abCOMOTHYIO MOTPEITHOCTh MOKa3aHUi amrepMeTpa? 0a30BbIC 3HAHUS

2. Kax onpe/iesisitoT OTHOCHTEIbHYIO U a0COIIFOTHYIO IIOTPELTHOCTH H3MEPEHHUS €CTECTBEHHOHAYYHOTO U

MHIYKIIY MarHUTHOTO TOJA? MaTeMaTH4eCcKOTO IUKIIA IPH
peleHnn 3a1a4 B 001acTu
9KOJIOTUH U
MIPUPOAOTIONE30BaHHU

12 Tema 12 «MccnenoBanue aMEKTPOIPOBOAHOCTH XKUBOIM TKaHU NA-1 YK-1 Ocymectnser
1. HauepTuTe 1 pa3bsiCHUTE CXEMY 3JIEKTPUUECKOH IENH SKCIIEPUMEHTAIBHON | MOMCK, KpUTHYECKUH aHAJIH3
yCTaHOBKH. Pacckaxure comepixaHue 3KCIEpUMEHTa 110 MTOCTPOSHHIO KPUBOH | 1 cuHTE3 MH(OPMAIIHH,
TIOJISIPU3ALIIH. MIPUMEHSET CHCTEMHBIN

HMOAXOA JJIsl pELICHUs
MTOCTABJICHHBIX 3a/1a4
Tema 12 «MccnenoBanue 3JeKTPOIPOBOIHOCTH KUBON TKAHI N-2 OIIK-1 [Mpumensier
1. Mo xakoii opmyse BBIMHCISIOT yAENbHOE compoTuBieHue? Pacckaxkure | 6a30BbIe 3HAHUS
cofiepKaHNe IKCIIEPUMEHTA 110 U3MEPEHHIO YACTHHOTO COTPOTHBIICHUS KUBOH | €CTECTBEHHOHAYYHOTO U
TKaHH. MaTeMaTH9eCKOTO IUKIIa IIPH
2. Kak orpenensitoT OTHOCUTEIbHYIO U a0COMIOTHYIO TIOTPELIHOCTH pemeHnH 3a1aq B 001acTH
M3MEPEHUs! YAeIbHOTO COIPOTHUBIICHHUS KUBOW TKaHN? 9KOJIOTUH H
IPHUPOAONONIB30BaHHU
13 Tema 13 «MccnenoBanue NEPeMEHHOTO U BBIIPAMIEHHOTO Toka npu nomout | MJI-1 YK-1 Ocymecteaser

ocuwuiorpaga»

ITOUCK, KpI/ITI/I‘IGCKI/Iﬁ dHaJIn3
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1. Hauepture 1 pa3psACHUTE CXEMY MEKTPUIECKON LIETIH A7 HAOMOACHNS
OCLIMJIIOTPaMMBbI IEPEMEHHOTO TOKA.

2. Haueprure 1 pa3bscHUTE CXeMY SJIEKTPHUYECKOM 1IN JIsi HaOMIOneHHs
BBINPSMIISIOIIETO AeHCTBUA AUOAA.

3. Haueprure 1 pa3bscHUTE cXeMy SIEKTPHUYECKOH 1IN Isl HaOMIONeHHs
JIBYXTIOJIy[IEPHOTHOTO BBIIPSIMIICHHS IIEPEMEHHOTO TOKa.

4. Haueptute M pa3bsICHUTE CXEMy OJJIEKTPHYECKOW IenH JUIsi HaOMIOAeHUs
(IIBTPYIOIIETO IEWCTBHS KOHACHCATOPa.

Y CUHTE3 MHPOPMAIIHH,
MPUMEHSCT CUCTEMHBIN
TOJIXO JJIsl PEIICHUS
MOCTABJICHHBIX 3a]1a4

Tema 13 «MccnenoBanue NEPEMEHHOTO U BBIIPSMIIEHHOIO TOKA IPHU MTOMOIIH
ocrutorpaday
1. PacckaxwuTe yCTpOHCTBO M TIPHHITHIT ISHCTBHS JIEKTPOHHOIYIEBOH TPYOKH

W-2 OIIK-1 IMpumenser
0a30BbIE 3HAHUS
€CTeCTBEHHOHAYYHOTO U
MaTeMaTU4eCKOro [UKIA Mpu
pelmeHnH 3a1a4 B 00IacTu
DKOJIOTHH U
MPUPOAOTIONB30BaHHU

14 Tema 14 «M3mepenne pasmMepoB MabIx 00beKTOB Mpu oMoty Mukpockorna. | UJI-1 YK-1 Ocymectsusier
W3mepenue npezena paspeleHns ONTHIECKOro npudopar MOUCK, KPUTUUECKUI aHATIH3
1. Kakum 00pa3oM MOXKHO YIy4LIMTh Pa3peraronlyto cliocoOHOCTb U cuHTe3 UH(OPMALHH,
MHUKpOCKoma? MIPUMEHSET CUCTEMHBIHN
2. Pacckaxure conepikaHue SKCIIEPUMEHTA, HAITUILIUTE U OOBSCHUTE MOJIXOA JJISl peIIeHUs
pacdeTHbIe (JOPMYITBI IO I3MEPEHHIO TIperiesia pa3peneHns] 00bEKTHBA MOCTaBJICHHBIX 3a/1a4
MHKPOCKOIIa
Tema 14 «3Mepenne pazMepoB MaJbIX 00bEKTOB MpH oMo Mukpockomna. | MJI-2 OIIK-1 [Ipumensier
W3mepenne npezena paspeieHus ONTHIECKOro mprudopay 0a3oBblc 3HAHUS
1. Pacckaxwute comepkaHne SKCIIEPUMEHTA, HAUIINTE U O0BSICHUTE €CTECTBEHHOHAYYHOTO U
pacdeTHbIe (OPMYIIBL: @) TI0 U3MEPEHHIO YBEIMUCHUS 00BEKTHBA, 0) 110 MaTeMaTH4eCKOro IUKIa Ipu
N3MEPEHUIO BETMINHBI MUKPOOOBEKTA. pelIeHnn 3a1a4d B 00nactu
2. Kaxk B JaHHOH paboTe HaXOIAT HOTPELIHOCTH YBEIHUYESHUSI MUKPOCKOTIA, 9KOJIOTUH U
pa3mepa MHUKpooOBbeKTa? IIPUPOAOTIONB30BaHUU
3. Kak B JaHHOH paboTe HaxXOT OTPEUIHOCTH Mpeesa pa3penieHus?

15 Tema 15 «MccnenoBanue GOTOMETPUUECKUX BEIMYHH pabodYero MecTa» NJ-1 YK-1 Ocymectsnser
1. OObscHuTe, mMoOYeMy B IJIIOKCMETpax B KauecTBe (POTOIIEMEHTOB | MOMCK, KDUTHYECKUH aHAIH3
HCTIONB3YIOTCSI CEIEHOBBIE MOTYTIPOBOJHUKH. U cuHTe3 UH(OPMAIHH,

2. OObsicHUTE, C KaKOW LENbIO JTIIOKCMETpP cHabkaeTcs rorioruteneM. Kak oH | IpUMEHSIET CHCTEMHBIH

UCTIONB3YeTCs? TIOAXO JUISl pETICHNUS
TIOCTaBJICHHBIX 33/1a4

Tema 15 «MccnenoBanue GOTOMETPHISCKUX BEIMIHH pabOIEro MecTa» W-2 OIIK-1 [Mpumenser

1. Kak onpenenmutrs aOCONMIOTHYIO W OTHOCHTENBHYIO MOTPENIHOCTH | 0a30BbIe 3HAHUS

OCBEIIEHHOCTH? €CTECTBEHHOHAYYHOTO 1

2. Kakue Benn4nHBI B 3TOH paboTe M3MEPSIOTCS HEMOCPEACTBEHHO, a KaKHe | MAaTeMaTHYeCKOro IMKIa IpH

KOCBEHHO? peleHun 3a1a4 B 001actu

3. Kak B naHHO# paboTe HAXOAAT OTHOCUTEIbHYIO U a0COIOTHYIO 9KOJIOTHH U

MIOTPEITHOCTH CHJIBI cBeTa? MIPUPOAOTIONB30BaHUU

16 Tema 16 «MccnenoBanue BOTHOBBIX CBOMCTB CBETa, U3MEPEHUE JJTUHBI N-1 YK-1 Ocymectsasier
CBETOBOM BOJIHBI IPH MOMOIIHN AU(PPAKIIMOHHON PEILIETKI IIOUCK, KPUTUYECKUI aHAJIN3
1. Pacckaxwure yCTpOWCTBO HKCIIEPUMEHTAIIEHOW YCTAaHOBKHU U COJIEpKaHHe U cuHTe3 HH(popMaruy,
SKCTIEPHMEHTA 110 U3MEPEHUIO JJIMHBI CBETOBOH BOJHBI IIPH IIOMOIIN MIPUMEHSET CUCTEMHBIH
T(HPAKIUOHHOM PerETKI TIOAXO JUISl pEIICHUS

MOCTaBJIECHHBIX 3a]1a4u
Tema 16 «MccnenoBaHue BOJTHOBBIX CBOICTB CBETA, U3MEPEHHUE JITMHBI W-2 OIIK-1 [Mpumensier
CBETOBOM BOJIHBI IIPH MOMOIIN TU(PPAKIIMOHHON PELIETKN 0a3oBble 3HAHUS
1. OOBsICHNTE UCTIONB3YEMBIH B JAaHHOH paboTe METOA N3MEPEHUS! IITHHBI €CTECTBEHHOHAY4YHOIO U
CBETOBOH BOJIHBI, BEIBEJUTE COOTBETCTBYIOILYIO PACUETHYIO (OPMYITY. MaTeMaTU4eCcKoro UKIIa NpU
2. Kak B 1aHHO# paboTe HaXOAAT OTHOCUTEJbHYIO U a0COIIOTHYIO pemeHnH 3a1aq B 001acTH
MIOTPEITHOCTH N3MEPEHHsSI JUTNHBI CBETOBOM BOIHBI? 9KOJIOTUH H
MIPUPOAOTIONH30BaHHU
17 Tema 17 «/3ydenue nmoasipuMeTpa, I3MEPEHNE KOHIIEHTPAIIUH PACTBOPOB NA-1 YK-1 Ocymectsuser

ONTUYECKH AKTUBHBIX BELIECTBY»

1. Pacckaxwure yCTpOMCTBO, MPUHIMI PaOOTHI OJIIPIMETPA U COZIepKaHHe
3KCIEPUMEHTA 10 U3MEPEHUIO YIEIbHOTO BPAIEHUsI U KOHIEHTPaluu
pacTBOpa ONTUYECKU AKTUBHBIX BEILECTB

IIOMCK, KPUTUYECKUI aHAIN3
U cuHTe3 HH(popMarmy,
IIPUMEHSIET CUCTEMHBIN
HMOAXOA JJISl pELICHUs
MOCTaBJIECHHBIX 3a]1a4

Tema 17 ((I/I?)y"ICHI/IC NoJIIpuMeTpa, USMEPCHUEC KOHIICHTpAllU paCTBOPOB

NJ-2 OIIK-1 IIpumenser
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ONTHYECKH aKTHBHBIX BEILIECTB)»

1. Yto nokazeiBaeT KodpPuIMeHT, Ha3bIBaEMBbIH yIEIbHBIM BpalieHHeM?
3aBUCHT JIM 3HAYEHHUE Y/ICIBHOTO BPALICHUS OT JUIMHBI CBETOBOM BOJIHBI?
Hanumure u o6bsicHnTe GOpMYIy U €MHUILY U3MEPEHUS YAEIBHOTO
BpaLIEHUs.

2. ITo xakoii hopmysie onpenessoT KOHIIEHTPANUIO pacTBOpa B pabore?
3. Kak B naHHO#1 paboTe HaXOAAT MOTPEIIHOCTH U3MEPEHUH YIEIEHOTO
BpAIICHNsI U KOHIICHTPAINK pacTBopa?

0a30BbIC 3HAHUS
€CTCCTBEHHOHAYYHOTO U
MaTEMaTU4eCKOTO IMKIIA TTPU
peleHnH 3a71a4 B 00IacTu
DKOJIOTHH U
MPUPOAOTIONE30BaHHU

18 Tema 18 «I'pagyupoBKa CIIEKTPOCKOTIA ¥ HCCIICIOBAHIE CIIEKTPOBY NA-1 YK-1 Ocymectsuser
1. PacckaxuTe yCTpOHCTBO M MIPHHIIAI PaOOTHI CIIEKTPOCKOIIA; HA TIaMATh [IOMCK, KPUTUYECKUN aHAIN3
Ha4YEepPTUTE XOJ JIydeH B CHIEKTPOCKOIIE. U cUHTEe3 HH(OPMALIHH,

MIPUMEHSIET CUCTEMHBIN
MOAXO, ISl PEIICHUS
MOCTaBJICHHBIX 3314
Tema 18 «I'pagyupoBKa CIIEKTPOCKOMA U UCCIIEIOBAHUE CIIEKTPOB) WJI-2 OIIK-1 [Mpumensier
1. Pacckaxure copepkaHue HKCIIEPUMEHTa M0 TPaayHPOBKE CIIEKTPOCKONa U | 0a30BbIe 3HAHUS
H3yYCHHIO CHEKTPOB UCIYCKAHUS U MOIJIOIIECHUS. €CTeCTBEHHOHAY4YHOTO U
MaTeMaTH4ecKoro IUKIIa Npu
pelleHIH 3a7a4 B 001acTH
9KOJIOTUH U
IPUPOJONOJIB30BAHIH
3aounas popma o0yueHus
No OlLieHOYHBIE CPEICTBA Kon n HaumeHoBaHMe
MHJIMKATOPa KOMIIETEHIINI

1 Tema 1 «VccrenoBanne KoeOaTebHOTO IBUKEHNUS, N3MEPEHUE YCKOPEHHS NA-1 YK-1 Ocywectaser
CBOOOTHOTO MaCHHUS PH MOMOIIN MAsSTHUKA MIONCK, KPUTHYECKUH aHAIN3
1. O0BsicHUTE 11eTeCO00Pa3HOCTh KOHCTPYKINHI MasiTHUKA, IPAMEHIEMOTO B U cUHTE3 NH(OPMALIHH,
JaHHOH padoTe. MPUMEHSET CHCTEMHBIN
2. Kakne BeTMIMHBI I3MEPSAIOTCS HETIOCPEICTBEHHO M KaKHE€ KOCBEHHBIM TIOAXO, ISl PEILICHUS
ITyTeM NpH BhINONHEHNH 3a0anud 27 3aganus 3?7 Hy)XKHO I U3MepSTh AJIUHBl | MOCTaBJIEHHBIX 3a7a4
MasTHUKOB |1 1 2 ? Tlouemy?

3. Cnenaiite BBIBOZ (POPMYIIBI, HCIIOJIB3YEMOIl B paboTe Il H3MEPEHHs

YCKOpPEHHsI CBOOOTHOTO MAACHUS, Pa3bsICHUTE €€.

Tema 1 «VccnenoBaHue KonebaTeNbHOTO IBUKEHUS, H3MEPEHUE YCKOPEHHS N-2 OIIK-1 ITpumensier

CcBOOOJTHOTO MaICHNUS NPH TOMOIIN MAaATHHKA 6a30BbIe 3HAHU

1. Kak B maHHOM paboTe HaXOAAT aOCOIIOTHBIE U OTHOCHTENIBHBIE €CTECTBEHHOHAYYHOTO U

MOTPEITHOCTH U3MEPEHHS IIEPHOI0B KoJleOaHNi MasTHUKOB? MaTeMaTH4eCcKoro KA Mpu

2. Kak B naHHO# paboTe HAXOAAT OTHOCUTEIBHYIO U a0COIIOTHYIO pelieHnn 3a1a4d B o0actu

MIOTPEITHOCTH U3MEPEHHST YCKOPEHHsI CBOOOHOTO ITageHus ? 9KOJIOTHHU U
IPUPOJONOJIB30BAHUH
2 Tema 2 «McenenoBaHue TeUEHUS BI3KOM KUIKOCTH» UA-1 YK-1 Ocywectaser
1. Pacckaxkute ycTpoiicTBo BUcKko3uMeTpa OCTBaIb/Ia M COZlepKaHNe TIOUCK, KPUTHYECKUH aHAIN3
SKCHEPUMEHTA 0 H3MEPEHUIO KO3(PUIMEHTA BSI3KOCTH STUM IPHOOPOM. U cuHTe3 MH(OPMAINH,
BeiBenure u 00bsicHUTE (hopMyITy [yist paboThI ¢ BUCKO3UMeTpoM OCTBaiba MIPUMEHSET CUCTEMHBIH
TIOJIXOA JJISl PEIIeHUs
MTOCTABJICHHBIX 3a/1a4

Tema 2 «VccrenoBaHne TEUEHUS BSI3KOH KUAKOCTH NJ-2 OIIK-1 ITpumensier

1. Kak B 1aHHO#1 paboTe HAXOAAT OTHOCHTENIFHYIO U aOCOMIOTHYIO MOTPEITHOCTH | Oa30BbIe 3HAHUS

n3MepeHust KO3 GHUIMEHTA BA3KOCTH KUAKOCTH? €CTECTBEHHOHAYUYHOIO U
MaTeMaTU4eCcKoro UKIIa NpU
peleHun 3a1a4d B o0actu
9KOJIOTUU U
IPUPOAONOJIB30BaHHU

3 Tema 3 «MccnenoBanue 31€KTPONPOBOJHOCTH KUBON TKAHM NA-1 YK-1 Ocymectnser

1. HauepTuTe U pa3bsCHUTE CXEMY AICKTPUICCKON IIEMH IKCIIEPUMEHTAIBEHON
yCTaHOBKH. Pacckaxure cojepikaHue SKCIEPUMEHTA M0 MOCTPOCHUIO KPUBOM
TIOJISIPU3AITUH.

MOUCK, KPUTUUECKUI aHATIH3
U cuHTe3 MH(OPMALHH,
[IPUMEHSIET CUCTEMHBIN
HOJXOJ AJIS1 PELUEHUS
[IOCTaBJICHHBIX 3aJ1a4

Tema 3 «VccrenoBanne 3JIEKTPONIPOBOJHOCTH KUBOH TKaHM
1. Ilo kakoii ¢opMysie BBIYHCISIIOT yAeTbHOE compoTuBieHHne? Pacckaxkure
coJiepKaHue SKCIEPHUMEHTA 110 H3MEPEHHUIO YIeIbHOTO CONIPOTHBICHHUS )KHBOH

NA-2 OIIK-1 ITpumensier
0a30BbIE 3HAHUS
€CTECTBEHHOHAYYHOTO U
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TKaHH.
2. Kax OIPEACIIAIOT OTHOCUTCIIbHYIO U aGCOJ’IIOTHyIO NOrpeHIHOCTH
HU3MEPCHUA YACIbHOT'O COIPOTUBJICHUA JKMBOI TKaHU?

MATEMATUYCCKOT'O IUKJIa IIPHU
peuICHUH 3a1a4 B obactu
OKOJIO'MH 1
IIpUPOAON0JIL30BAHNHU

Tema 4 «MccnenoBanue GOTOMETPHUYECKHUX BEIMUMH PabOUEro MecTa

1. OObscHuTe, mMoOYeMy B JIIOKCMETpaXx B KadecTBe (POTOIIEMEHTOB
UCTIOJNIB3YIOTCS CEJICHOBBIE TIOJTYTTPOBOIHHUKH.

2. O0ObsicHHTE, C KaKOW LIENbIO JIIOKCMETp cHabkaeTcs morsoruteneM. Kak o
HCTIONB3yeTcs?

NA-1 YK-1 Ocymectnsger
MOUCK, KPUTUUECKUI aHATIN3
U cuHTe3 UH(OPMAIHH,
MIPUMEHSET CUCTEMHBIH
MOAXO, ISl PETICHUS
MOCTaBJICHHBIX 33134

Tema 4 «VccnenoBanne GOTOMETPUIESCKHAX BEITHIUH Pabodero MecTay

1. Kak onpenenuts aOCOMIOTHYI0O W OTHOCHTCNIBHYIO HOTPEIIHOCTH
OCBEIIEHHOCTH?

2. Kakue BeqMuMHBI B 3TOH paboTe M3MEPSIIOTCS HEMOCPEACTBEHHO, a KaKue
KOCBEHHO?

3. Kak B nanHO#i paboTe HaXOAAT OTHOCUTEIBHYIO U a0COIIOTHYIO
TIOTPEITHOCTH CHJIBI CBeTa?

W-2 OIIK-1 [Mpumenser
0a30BbIE 3HAHUS
€CTeCTBEHHOHAYYHOTO U
MaTeMaTU4eCKOro [UKIA Mpu
pelleHnH 3a7a4 B 00IacTH
SKOJIOTHH U
MPHUPOAOTIONIE30BAHHU

Ga4YTCHO»

Ortuer OLCHUBACTCA IO YCMOTPCHHUIO NPCoaaBaTciid OILICHKOI «OTIIMYHO», «XOPOLIOo»,
«YOOBJICTBOPUTCIIBHOY», «HCYAOBJICTBOPUTCILHO» HIIN OLICHKOM «Ga4YTCHO», «HEC 3a4TCHO». OI_IeHKa

CTaBUTCSA OOyJaroImumcs,

ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KPHUTEPUSM,

YCTAHOBJICHHBIM JJISl TOJIOKUTEIBHBIX OIEHOK (COTIUYHOY», «XOPOLIOY», «YIOBIETBOPUTEILHOY).
Onenka 00bsIBIISICTCSI 00YYAIONIEMYCsl HETIOCPEACTBEHHO MOCTIE CaYH OTYETA.

IIkauaa Kpurtepnu oneHnBanus
- U3JI0KEHUE MaTepHaa JOTH4HO, TPaMOTHO;
- cBOOOJIHOE BIIaJICHUE TEPMUHOIOTUEH;
OHeHKa 5 - YMCHHC BbICKa3bIBaTh U 06OCHOBaTb CBOU CYKICHUS P OTBETC HA KOHTPOJIbHBIC
(oTIM4HO) BOTPOCHI,
- YMCHHC OIMUCBIBATH 3aKOHBI, ABJICHUSA U IMTPOLECCHI;
- YMCHHC MPOBOJAUTH U OLCHUBATH PE3YJIbTAThI H3MepeHHﬁ;
- CIOCOOHOCTH PeIIaTh MPAKTUUECKHE 3a1a4u
- U3JI0KEHUE MaTepHaa JOTH4HO, IPaMOTHO;
Ouetika 4 - cBOOOJIHOE BIIaJIEHUE TEPMUHOIOTHEH; 5 5
(xopomo) - OCO3HAHHOE NPUMEHEHNE TEOPETHUECKUX 3HAHUH AJIS ONMCAHUS 3aKOHOB, SBJICHUH U
MIPOIIECCOB, PELICHNS] KOHKPETHBIX MPAKTHUECKUX 3a/1a4, IPOBEACHHS 1 OLIEHUBAHUS
pe3yabpTaToOB M3MEPEHHH, HO cofiepkKaHue U opMa OTBETa MMEIOT OT/IEJIbHbIE HETOYHOCTH
- U3JIOKEHUE MaTepHala HeToJIHO, HETIOCIIeA0BaTeNbHO,
- HETOYHOCTH B OTIPEAEICHIH HOHITHH, B TPUMEHEHNH 3HAHUH JJIs1 OTIMCAHMUS 3aKOHOB,
Onenka 3 SIBJICHUH M ITPOIIECCOB, PEIICHNS] KOHKPETHBIX MPAKTUUECKUX 3a/1a4, IPOBEACHUS U
(YIOBIICTBOPUTENEHO) | OLIEHWBAHMS PE3yJIbTATOB U3MEPEHUH,
- 3aTpyJHEHUsI B 000CHOBaHNY CBOUX CY>KIACHHIH;
- 00Hapy’>KMBaeTCsl HEJJOCTATOYHO TITYOOKOE MOHUMaHNe M3Y4EeHHOTO MaTepuaa
- OTCYTCTBHE HEOOXOANMBIX TEOPETUUECKUX 3HAHUI; JOIYIICHBI OIIMOKH B OIIPE/ICICHIN
Ouetixa 2 MIOHATHH ¥ ONMCAaHUN 3aKOHOB, SIBIICHUH U TPOIIECCOB, MCKAXKEH UX CMBICIT, HE PEIlIEHbI
MPaKTUYCCKUEC 3a/lau, HETIPABUIIbHO OLCHUBAIOTCA PE3YJIbTAThl UBMEPCHUN,
(HEyIOBIIETBOPHUTEIBHO) .
- He3HaHHE OCHOBHOTO MaTepHasia y4eOHOH MPOrpaMMBl, JOIYCKAIOTCs IpyObIe OIIMOKH B
U3JIOKECHUH

4.1.3. KossIoOKBHYM
KomnnokBuym siBisieTcsi (oOpMOil OIEHKM KadecTBa OCBOCHHsI OOy4aroIIMMCS OCHOBHOM
npodecCHoHaNbHOM  00pa3oBaTeIbHON  MpOTpaMMbl IO pasnenaM  JUuCHUIUIMHBL.  OTBET
00y4arolerocss OLIEHUBACTCS OLIEHKOW «OTIMYHOY», «XOPOILO», «YyIOBJIETBOPUTEIHHO» WU
«HEYIIOBIIETBOPHUTEITHHOY.
Ounas ¢popma o0yueHust

Ne OrneHouHbIE CPEACTBA Kon 1 HaumeHOBaHME
MHAMKAaTOPa KOMIETEHIINU
1 Komnoxsuym no pasgeny 1 «MexaHuka» na-1 yK-1

1. Marepus u ee Bunsl /Ilonsrtue «marepus». Bunst marepun. I[Tonstus
«BEILIECTBO» U «110J€». BUabl B3auMoAeUcTBUH U UX CyIHOCTh. [loHsATHE
«puzuxay. Pors ¢usuku B npodeccun./

OcymiecTBisIeT NOUCK,
KPUTUYECKUH aHAIIN3 U
CHHTE3 HH(pOPMAINH,
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2. JIsmwxenue u ero Gopmsl /Ilonstre «aBmxeHne». @opMbl ABHKECHHUS MATEPHH
Y UX CYIIHOCTb. MeXaHN4eCKOe JABM)KEHHE U €TO BUIBL./

3. Bunsl Mmexanndeckux kosebanuii u ux ypasHenus /Ilo xapakrepy
¢usmueckoro nporecca. [lo xapakrepy 3aBucumocty ot BpeMeHu. [1o criocoOy
BeIHYKAeHHUS. [To XxapakTepy n3meHeHus aMmuTyasl. CioxeHue
rapMOHHYECKHUX KOJIeOaHu# OHOTO HampasieHus./

4. l'apmonnveckuii ocumsitop /IIoHATHE «TapMOHHYECKHH OCIHILISTOP.
[onsatne «pusndeckuil MAATHUKY». YpaBHEHHE ABIKCHUS (PUIUIECKOTO
MasTHHKA. YacToTa 1 mepuox KojaeOanuid pu3ndeckoro MasTHUKa. [loHsATHE
«MaTeMaTHIECKUI MAasSTHUK». YpaBHEHHE JIBIKCHNS MAaTEMaTHIECKOTO
MasTHHKa. YacToTa 1 Iepros KoiaeOaHuil MaTeMaTHIeCKOrO MasTHHKA.
[loHsATHE «IPY>XNHHBIA MasTHUK». YpaBHEHHE IBIDKCHHUS NPY>KUHHOTO
MasTHHKa. YacToTa 1 iepro/| KojaeOaHuil MpyKMHHOTO MasTHHUKA./

5. Tunbl Mexannueckux BouiH / [lonepedynsie 1 NpoaoIbHbIE BOIHBL. BonHoBas
noBepxHocTh. @poHT BoiHEL [1Inockue n cdepryeckne BOIHBI U UX ypaBHEHHUS.
Berymue u crosune BOIHBI, UX ypaBHeHHA. CHEKTp 3ByKOBBIX BOJIH:
UH(Pa3BYK, CIBIIUMbII 3BYK, YIBTPa3ByK./

6. OcHOBHBIE MOJIOKEHUS CliennalbHO Teopuu otHocuTeabHOCTH (CTO)
/Mpnanun otHOcuTenbHOCTH ["anmnnes. OCHOBHOE MOJIOKEHUE TCOPUH
otHocutenbHOCTHU. [TocTynarer CTO Ditamrreiina. [Ipeobpazosanus Jlopenma./
7. OCHOBHBIC 3aKOHBI CIICIIMAIBHON TEOPUU OTHOCHTEIBHOCTH
/PenATUBUCTCKUI 3aKOH CIOXKEHUS cKopocTel. OCHOBHOM 3aKOH
PETATUBUCTCKON AMHAMUKH MaTe€pUalIbHOM TOUKH. 3aKOH B3aMMOCBSA3H MEXIY
Maccoi M CKOPOCThIO. 3aKOH B3aUMOCBSI3H MacChl M SHEPTUH./

MIPUMEHSET CUCTEMHBIN
MOJIXOJT AJIsl PELLCHHS
[IOCTAaBJICHHBIX 3aJ1a4

Konnoksuym no pazgeny 1 «MexaHuka»

1. Kunematuka nocrynarensHoro apwxeHus /[IoHsTHE «rocTynarebHOe
nemwkeHue». Cucrema orcuera. Temo orcuera. CiocoObI OnpeeicHus
MOJIOKEHHs Tesa B mpocTpaHcTie. [lepeMerienne. CKOpOCTh: MTHOBEHHAS U
cpenHsaa. YCKOpeHue: MTHOBEHHOE, cpeniHee, onHoe. CocTaBIsioIme
yCKOpeHwUsL./

2. JluHamuKa ocTymnaTebHoro nBrkeHus /[lepsrrit 3akoH Herorona. Macca
tena. UneptHocTs. [lnoTHOCTE BemecTBa. Bropoit 3akon Hetotona. Cuna.
Nwmmynec Tena. 3akoH COXpaHEeHUs UMITynnbca. Tperuii 3akoH HerotoHa./

3. DHepreTHUECKUE XapaKTEPUCTHKH MOCTYIATEIbHOTO IBIKEHUS /DHEPTHs.
Kunernueckas n moreHnmanbHas sHeprus. [loHas MexaHndeckast SHEpTHsI.
3aKoH COXpaHEHUSI MEXaHUIeCKoi sHeprun. Mexanmdeckas padora. KIT/I.
MomHoCTb./

4. Kunemaruka BpamarenbHoro nsikeHus /[lonsTue «BpaiarensHoe
JIB2KEHHE». YIJIOBOE MepeMellleHre. YIJIoBasi CKOPOCThb: CPEIHss U
MT'HOBEHHAsl. YIJIOBOE YCKOPEHHE: CpeIHEe U MTHOBEHHOE./

5. JluHamuka BpalarebHOro ABHKeHHs /MOMEHT HHEPUHH MaTepHaIbHON
ToukH u Tena. Teopema IlIteitnepa. MoMeHT uminyibca. MomeHT cuibl. 1linedo
cuibl. OCHOBHOE ypaBHEHHE TMHAMUKH BPAIIATEIbHOTO JBIKCHUS.
HenTpudyruposanue./

6. DHepreTHUECKUE XapaKTEPUCTHKH BPAIAaTEIEHOTO JBIKECHUS /DHEPTHsI.
Kunernueckast sHeprus. 3aKoH COXpaHEHUS] MEXaHWIECKOH SHEPTUH IS Tela,
Y4YacTBYIOIIETO OJHOBPEMEHHO B IIOCTYNATEIbHOM M BPAIIATEIbHOM JIBH)KCHUH.
Mexanndeckast paboTa ¥ MOITHOCTS./

7. XapakTepucTHKH KojebarenpHoe nBmkeHne /[lorsarue «konebarenpsHoe
JBIDKEHHE». YpaBHEHUE FapMOHIYECKHX KojeOanuid. CMemenne. AMIUTUTYAA.
IMuknmmdeckas wactora. Yactora konedbanus. [lepuon konedanus. Paza
konebanuii. CkopocTh Koebanus. Yckopenue. Cuna. DHeprus./

8. BonHoBoIi Tiporiece u ero xapakrepucTiku /[IoHsITHE «BOJHOBOM MPOIECC)»
(mMexaHnveckas BoyHa). ICTOYHMKH MEXaHUYECKHX BOJH. YCIOBUSI
BO3HHKHOBEHMsI MeXaHHMUeCKUX BoiH. J{muHa BomHbl. CkopocTh BonHBL Yactora
BOJIHBI. PacnpocTpaHeHue BOIH B pa3IHuHbIX cpegaxX. MHTEHCUBHOCTS.
YpoBeHb HHTEHCUBHOCTU. [ POMKOCTB. AKYCTHUECKOE AaBICHUE. AKYCTHUECKOE
conpotusieHue. Bexktop YmoBa. CBolicTBa MEXaHUYECKHX BOJIH: OTPAKEHHUE,
npenoMIIeHHe, NOMIOIIeHHe, nHTephepeHuus./

W-2 OIIK-1 [Mpumenser
06a30BbIE 3HAHUS
€CTECTBEHHOHAYYHOTO H
MaTEMaTHYECKOIO UK
MPHU PELICHNH 3a/1a4 B
00J1aCTH DKOJIOTHH U
MPUPOONONB30BAHIH

Konnoksuym o pazzneny 2 «MosekyisipHas Gpusnka 1 TepMOJMHAMUKAY

1. OcHOBHEBIE TTOJIOKEHUS MOJIEKYIISIPHO-KHHETHYeCcKoil Teopun /IIepBoe
nonoxxeane MKT. Monekymna. Atom. KonmuecTso BemecTBa. Momsipaas Macca
BerectBa. Bropoe monokennie MKT. BpoyHosckoe apikenne. Anddysus

na-1 yK-1
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BemecTB. Tperbe monmoxxenrne MKT. ['paduk 3aBUCIMOCTH CHITBI
B3aUMOJICHCTBHS OT PACCTOSIHUS MEXIY MOJIEKYIaMu./

2. SIBnenns nepeHoca /ITonsiTHE «sBIICHUS TIepeHOcay. TermIonpoBOAHOCTS.
3akoH ®ypee. [Ipumeps! TemonposonHocTy. Juddysus. 3axon duka.
[pumeps! tuddy3un BeniecTs, HAXOAAMMNXCS B PA3IUYHBIX arperaTHbIX
COCTOSHUSX. Bs3koCTh Mitn BHyTpeHHee TpeHue. 3akoH HeroToHa.
KoadduimeHT BA3KOCTH KaK XapaKTepUCTHKA CBOWCTB KHUIAKOCTEH./

3. Monekysipuble siBIeHuUs B ra3ax /T'a3000pa3Hoe COCTOSHME.
W3otepmuueckuii mpornecc. 3akoH boitnsa-Mapuorra. ['padukn
M30TEepMUYECKOTo Tporecca. M300apHsIit mponecc. 3akoH [ei-Jlroccaka.
I'padmkn m306apHOTO TIponiecca. Mzoxopusrii mporiecc. 3akoH laps. [padukn
M30XOpHOTO Tporiecca. AnmabarHsiii mpouecc. Ypasaenue [lyaccona. ['padukn
anuabaTHOrO Iporecca./

4. PeanbHble Ta3bl ¥ napsl /[IoHATHS «peanbHBIN Ta3» U «mapy». HeHachleHHbINH

nap. Haceimennstit nap. Kpuruueckoe coctosiuue BemecTa. AOCONOTHAS
BIAXXHOCTh BO3AyXa. MakcUMalbHas BIaXHOCTh Bo3Ayxa. OTHOCUTENbHAs
BJIQ)KHOCTh BO31tyxa. [IprOOpEI 1151 M3MEpEHNs BIaXKHOCTH BO3AyXa:
TICUXPOMETPBI, TUTPOMETP BOJIOCSIHOW, rurporpad./

5. MonekynspHbIe SIBICHUS B KUAKOCTAX /[IOHATHE OKHIKOE COCTOSTHHE
BEIIECTBaY. XapaKTep MOJIEKYIAPHOTO JBUKEHHS B KUIKOCTSIX.
IToBepXHOCTHBIH CIIOH B JKUIKOCTAX. MOJIEKYISIPHOE IaBIEHUE.
[oBepxuocTHOE HaTsHKeHNE. K03 huumeHT MoBEepXHOCTHOTO HATSKEHHSL.
CmauuBanne 1 HecMadnBaHue. Kanmmiaphsle apnenus. @opmyna bopenu-
Kropena./

6. MoJekynsipHbIe SIBICHUS B TBEpABIX Tenax /[IoHsATHE «TBEpIOe COCTOSIHUE
BelecTBay. Kpucraminiyeckue u aMmopHble TBEpbIe Tella. Xapakrep
MOJIEKYJISIPHOTO JBIOKCHUS B TBepabIX Tenax. [loHsaTue «nedopmanusny, ee
BUABI U TUIBL. 3aKkoH ['yka. Moynb yIIpyrocTu Kak XapakTepUCTHKA CBOWCTB
TBEPABIX TeIL./

7. Temnoo6MenHnsie nponeccs /TemmonpoBogHocts. 3akon @ypre. [Tpumepst
termutonposogHocTy. Koneeknus. Mcnapenue. TemnoBoe u3nydeHue.
TemnoeMKocTh. YaenpHas TEINIOEMKOCTb. MOIIsIpHAs TEMIO0EMKOCTh. 3aKOH
T'ecca. VnenpHOE Temnocoaepxanue NpoaykTa. TemionpoyKuus. YaenbHas
TEILTOTPOYKITHS./

MIPUMEHSET CUCTEMHBIN
MOJIXOJT AJIsl PELLCHHS
[IOCTaBJICHHBIX 3aJ1a4

Komnnoksuym o pazaeny 2 «MonekymsapHas Gpru3nka 1 TepMOIMHAMUKAY

1. OcHOBHBIE MOHATHSA U YpaBHEHHS MOJICKYISIpHOH (hrsukn /M neansHeIi ras.
Jasnenne. OcHoBHOE ypaBHeHue MKT. YpaBHeHHe COCTOSHUS HI€aIbHOTO
raza. YpaBHenue MenjeneeBa-Knaneitpona. [ToctossaHas bonbimana.
®duznueckuii cMbIc MocTosiHHOM bonbimana./

2. JIsmxenne mosekyi Bemiects /Hanbosnee BepositHas ckopocTh. CpeHsist
KBaJIpaTu4Has ckopocTb. Cpennsist apupmernueckas ckopocts. OnbiT LTepHa.
Kpwusas pacnpeneneHus MOJIEKyI HACAIBHOTO Ta3a 0 CKOPOCTAM.
Pacnipenenenne Makcsenna. Pacnipenenenue bonpnmana./

3. OcHOBHBIE MOHATHS TEPMOANHAMUKY /TepMoMHaAMHUKA.
TepmonuHaMudeckas CUCTEMA U €€ TUIBL. TepMOJUHAMUYECKUE TapaMeTpBhl.
TepMonuHaMHU4eCKOE COCTOSHUE CUCTEMBI. TepMOANHAMUYECKUII TpoLiece U
ero Turbl./

4. BuyTpenHsis aHeprus ra3a /Temneparypa. CpeHss KHHeTHYeCKast SHePI U
JIBIKSHUSI MOJIEKyYJ. YucIo crenenelt cBo0obl. BHYTpEeHHSIsI SHEPTHS OJTHOTO
MoJIs Ta3a u 1r000i Macchl ra3a. CriocoOsl H3MEHEHUS BHYTPEHHEH YHEPTUH
cucTemsbl./

5. IlepBoe Hagano TEPMOJUHAMUKHI M €T0 MPIMEHEHHE K H30IPOoIIeccam
/®u3NYecKui CMBICI TIEPBOTO 3aKOHA TepMOJUHAMUKH. [IprMeHeHne iepBoro
3aKOHa TEPMOJMHAMHKHU K H30TEPMHUUECKOMY, H300apHOMY, H30XOPHOMY U
asmabaTtHOMY mporieccy. [IpuMeHeHe IepBoro 3aKoHa TEPMOJUHAMUKH K
JKHBOMY Opranusmy./

6. TeroBsie nBurareny /[IoHATHE «TETUIOBBIE JBUraTeNIN. YCTPOCTBO
teroBoro asurarens. Liukn Kapro. Koaddunuent noneznoro nevicreus
terioBoro asurarens. [Tyru noseimenust KI1J] rerutoBoro nBuraress./

7. Outponms /TlonsaTre «dHTponHs». [loHATHE «O0OpaTHMBIIA
TEPMOIMHAMUYECKHH TPOLecCy». DHTPONHS H30JIHMPOBAHHON CHCTEMBI IPH
o0paTIMoM TepMoIUHAMUYEcKoM mponecce. [lorartne «HeoOpaTnMsbIit
TEPMOIMHAMUYECKHHN Tponeccy. DHTPONHS N30IHMPOBAHHON CHCTEMBI IPH

W-2 OIIK-1 [Mpumenser
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOTO U
MareMaTH4eCcKoro LHUKJIa
NIPY pELIeHNH 33134 B
001aCTH SKOJIOTUH U
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HeoOpaTuMOM TEPMOAMHAMUYIECKOM TIporiecce./

8. Bropoe Havasno tepMonuHaMuky / Bropoii 3akoH TepMOAMHAMUKH.
[IpumeHeHHe BTOPOTO 3aKOHA TEPMOJMHAMHUKH K H3omporeccam. Luki Kapho
Ha quarpamme T-S. [IpuMeHeHre BTOPOTO 3aKOHA TEPMOJUHAMUKY K YKUBBIM
opranusMam./

KomnokBuywm o pazaeny 3 «AeKTpUUECTBO U SIEKTPOMATrHETHU3IM

1. BeniecTBo B 3JEKTPUUCCKOM T0JIe /J|BUXKEHHUE 3aps)KEHHBIX YaCTHI] B
anekTpudeckoM noje. [ToHsATHe «TIPOBOHUKY. SIBIEHHE AIEKTPOCTATUYECKON
WHIYKINHA. DIEeKTPOeMKOCTh TpoBoaHuKa. Konnencarop. [TorennmansHas
SHeprus KoHAeHcaropa. [Torsatne «amamekTpuky. [lomsapuzanus IndIeKTprKa.
I'pynIer U3IEKTPHKOB: MOJNISIPHBIE, HETIOJIIPHBIE, KPUCTALTHIECKHE,
CErHETOMNTEKTPUKH. OTHOCHUTEBHAS AUMIEKTPHUIECKAst IPOHUIIAEMOCTE CpebL./
2. OCHOBHBIE TOHATHS TOCTOSHHOTO MEKTpHIecKoro Toka /[lorsTus
OQIEKTPUUYECKHUNA TOK», «IIOCTOSHHBIN SIEKTPUIECKUN TOK». YCIOBUS
CYILECTBOBaHUSI EKTpUdeckoro Toka. Cuma toka. [ImoTHOCTh TOKa.
DnekTpoaBrkyias cwia. Pabora Toka. MoruHocTh TOK. [locnenoBarensHoe u
napajuiesibHOe COSAMHEHNE TPOBOIHUKOB. [[prMeHeHe MOCTOSHHOTO
ANEKTPHUUYECKOTO TOKA B CEILCKOM XO3siCTBE./

3. OCHOBHBIE 3aKOHBI TIOCTOSHHOT'O AIEKTPUYCCKOTO TOKa / 3akoH Oma st
OTHOPOIHOTO yJacTKa Ienu. BonpramiepHas XapaKTepHUCTHKA.
ComnpoTtusieHue. YIenbHOE COMPOTHBIICHNE. YIeIbHAS dJICKTPUICCKas
npoBoAUMOCTE. 3akoH OMa B auddepeHnramTsHoM Bre. 3akoH OMa is
HEOJHOPOJHOIO yyacTKa Lenu. 3akoH Oma [y1sl ToNHOM 1enu. 3akoH Jxoyss-
Jlenna. TerutoBoe aelicTBue Toka./

4. [ToCTOSIHHBIN SJICKTPUICCKHUN TOK B PA3THYHBIX CpeAax /DIEeKTPHICCKUA TOK
B MeTajiax. DIEKTPUUECKHI TOK B Ta3ax. [Ipuposa snekTpudeckoro Toka B
aneKkTponuTax. [IOHITHS «EKTPOIUTHIY, «IJICKTPOIUTHUECKAS TUCCOIHATIHS
3akonsl Papanes ans snekrponusa. [lonynposonuuku. [Ipupona
9IEKTPUYECKOTO TOKA B TIOTYNPOBOAHUKAX. THUITBI MPOBOAUMOCTH
TOJTYIPOBOJHHUKOB./

-1 ¥K-1
Ocy1ecTBIsSET MOUCK,
KPUTHUUYECKUH aHaTIHU3 U
CHHTE3 HH(POPMAIUH,
MIPUMEHSIET CUCTEMHBIN
MOAXO, ISl PETICHUS
MOCTaBJICHHBIX 3a/1a4

Komnnmoksuym o paszzeny 3 «97eKTpHUECTBO U 3NEKTPOMAarHETU3M

1. Dnekrpocrarruka /JNeKTPHUISCKU 3apsa. DIeMEHTApHBIH IeKTPHUISCKUAN
3apsa. Buasl 3apsanoB. BzaumoneiicTBre 3apsyKeHHBIX Tel. DIEeKTpU3alys Tell.
3akoH KynoHa. 3akoH COXpaHEHHS MEKTPUIECKOTO 3apsiaa./

2. Dnexrpudeckoe 1oJie B BakyyMme / IIoHsTHE «3JIeKTpHUECKOEe MOoIe.
CsoiicTBa 3nekTpuueckoro noisi. Hanpsbxennocts. [lpuHnun cynepnosunun
nonei. [Torenmuan. [IpuHnmn cynepnosunuu noneii. Padora momns. Teopema
laycca. [IpumeHeHne AIEKTPUUECKOTO TI0JIsl B CETLCKOM X03siCTBE./

3. MaruutHoe 1oJie, ero cBoiicTBa u xapakrepuctuku /[IoHsTHE «MarHuTHOE
nose». CBoicTBa MarHUTHOTO Noist. MHAYKIHMS MarHuTHOTO 1ojisi. Cuia
Awmmnepa. MarHuTHOE B3aMMO/IEHCTBHE IPOBOIHUKOB C TOKOM. MarHuTHas
MPOHUIAEMOCTh cpeibl. MarHUTHBIM MOTOK. MarHUTHBIA MOMEHT.
HanpspkeHHOCTh MarHUTHOTO 1T0JIs. [IpMeHeHre MarHUTHOTO TOJIS B CEITbCKOM
xo3stiicTse./

4. MarautHbIe cBoiicTBa BemiecTs /[Ipupona maraeTnsma. JJnamarHeTuky.
[apamaraetnku. @eppoMarHeTHKy. J[BIKEeHHE YaCTHI] B MATHUTHOM I1oJe./

5. DnexTpoMarHuTHAsS MHAYKIUS 1 CAMOMHIYKIMA /SIBeHme
anekTpoMarHuTHOM uHAyKuuu. OnsiT apazes. 3akon dapaznest 1y1st
3NIeKTPOMAarHUTHOW uHAyKIuH. [IpaBuo Jlenna u npaBuio npaBoi pyku.
Senenne camonHnykun. JJC camonHaykiun. MTHIyKTHBHOCTH ITPOBOJHUKA./
6. IlepemenHbIi anekTpuueckuii Tok /[IoHsATHE «IepeMeHHbIi ToK». ['paduk
IEpEMEHHOT0 ToKa. [lonyueHne nepeMeHHoro Toka. [leficTByroue

(3 dexTuBHBIC) 3HAUCHUS CHITBI TOKA U HAMIPSHKEHUS IEPEMEHHOTO TOKA.
ConpoTHBIEHHE B LETSIX TIEPEMEHHOT0 TOKa: aKTUBHOE, HHAYKTUBHOE,
€MKOCTHOE M ToJIHOe (nMrieiaHc). PaboTa 1 MOIIHOCTh TEPEMEHHOTO TOKa.
[puMeHeHHe MePEeMEHHOTO MEKTPUIYECKOr0 TOKa B CEIBCKOM X03sicTBe./

7. DnexrpomarauTHoe nosne /TIoHsATHE «3NMeKTpOMarHuTHOE 1ose». OCHOBHBIE
HOJ0XKEHHs Teopu MakcBesuia Al 31eKTPOMAarHUTHOTO NOMs. YpaBHEHHUs
MakcBesuia i1st 3JIeKTPOMarHUTHOTO T10J1sL./

8. DnexrpomarauTHbIe KosieOauus /[IoHATHE «3MEKTPOMAarHUTHBIE KOJIEOaHMS.
Buis1 aeKTpOMarHUTHBIX KOJI€OaHWUH: CBOOOIHBIE M BEIHY K ICHHEIE.
KonebarenpHbIH KOHTYpP. DHEPTHS AEKTPOCTATHIECKOTO IO KOHAEHCATOpa.
OHeprust MarHUTHOTO TTOJISI KATYIITKH. DHEPTHsl 3MEKTPOMATrHUTHBIX KOJICOaHH.

WJ-2 OIIK-1 ITpumenser
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Yacrota 1 meproa coOCTBEHHBIX KoieOaHuH./

9. DnexrpoMarHuTHEIE BONHBI /TIOHATHE «AJIEKTPOMAarHUTHAsI BOJIHAY.
[TnoTHOCTB MOTOKA ANEKTPOMAarHUTHOU 3Heprun. Bekrop Ymosa-TloiinTHHTra.
JlnanazoHbl SNIeKTPOMAarHUTHBIX BOJIH: PaJHOBOJIHBI, HH(paKpacHoe
W3JTy4eHUE, BUIUMBIH CBET, YAbTPa(dHOIIETOBOE N3ITyUYEHHE, PEHTTCHOBCKOE
U3IIyYeHue, raMmma-usnydenue. x ¢pusnueckne XxapakTepuCTUKH, HCTOYHUKH,
CBOIiCTBa, 00JACTH MPUMEHEHHS./

Konnoksuym 1o pazneny 4 «Onruka» u pasneny 5 «KBaHTOBasi MEXaHHKa.
®duznka aToMa, aTOMHOTO SIAPa U JIEMEHTAPHbBIX YaCTUID)

1. DneMeHTHI reoMeTprUecKol ONTHKH /CBETOBO Tyd. OTHOCHTENBHBIN
MOKAa3aTelb TMPEeIOMIICHHS. AOCOITIOTHBIH ITOKa3aTeNb IpeIoMIICHIS. SIBIeHMs,
BO3HHUKAOIIHE HA TPAHUIIE pa3ziesia CPed: OTpaKeHHE, IPEIOMIICHHUE,
OTpakeHHE. YTOII TIOJTHOTO OTPaKeHUS. 3aKOH MPSMOIHHEHHOTO
pacnpocTpaHeHus cBeTa. 3aKOHbI OTPAXKEHHS U ITPEIOMIICHUS CBETa Ha TpaHUIEe
paznena cpen./

2. OcHoBsl (hotomerpuu /[TonsiTre «poToMeTpus». DHEpreTHIECKUe
(oTomMeTpruUecKre BEINYNHBL: TOTOK U3IIyYESHUS, CHJIa U3ITyYeHNS,
00JTy4eHHOCTb, SHEpreTHYECKask CBETUMOCTh, SHEPreTHYeCcKast SpKOCTh,
OKCIIO3UIIYsA, CIEKTPaJibHasd MJIOTHOCTb 3HepFeTPI‘-ICCKOI7[ cBeTUMOCTH. CBETOBBIE
(hoTOMeTpHUYECKHE BEINYNHBI: CBETOBOI MOTOK, CHJIA CBETA, OCBEICHHOCTb.

D¢ dexTuBHBIE HOTOMETPUIECKUE BEINUNHBI VIS YABTPA(PHOIETOBOM JacTH
CIIEKTpA: SPUTEMA, IPUTEMHBIH MOTOK, CHJIa SPUTEMHOTO OOITyqIEHHS,
3pUTEMHas 00Iy4EHHOCTb, 0aKTEPHUIIHIHOCTD, OAKTEPHUIIUIHBIH TOTOK, CHIIa
OaKkTepUIUIAHOTO OOIydeHSI, OaKTEPUIIUIHAS OOTYICHHOCTD./

3. BomHoBEIE cBOicTBa yactull /Dopmyna xe bpoirs. Judpakuns 3IeKTpOHOB
W HEHTpOHOB B KpucTaiuax. HeonpenenenHnoctu Ieitsendepra. CooTHoLIeHHE
HeomnpezeacHHocTel. BonHoBast pynkuus. YpasHenus [Ipeaunrepa./

-1 ¥K-1
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Konnoksuym no pazneny 4 «Ontuka» u pazaeny 5 «KBaHtoBas MexaHUKa.
®duznka aToMa, aTOMHOTO SIApa U AJIEMEHTapPHbBIX YaCTHUIDY

1. Nnrepdepennus cera /[Tonsitue «uHTEpdepeHus cBeta». KorepeHTHbIe
BoJIHBL. Crioco0Ob! HabmoneHust uaTepdepentmu: onbit FOHra, Gunpu3mMel
Openens, 3epkana Openens, nHTepEpeHIHs Ha TOHKHUX IUIeHKax. Pa3HOCTD
XOJ1a BOJH. YCIIOBUS BOSHHKHOBEHHS HHTEP(EPCHIIMOHHBIX MAKCHMYMOB H
MHHUMYMOB. OnpeeneHne pe3yabTHPYIONeH aMIUINTYAbI KoJeOaHui npu
HaJIOXKEHUH KOT€PEHTHBIX BOJH. [IpuMeHeHne nutepdepeHunu./

2. Mudpaknus u nomsipusanus ceeta /[lorsrue «iudpakuus». YemoBus
HaOnroneHus nudpakuud. Judpaknus ceera Ha JH(GPaKIIMOHHON pelIeTKe.
YcnoBust BOSHUKHOBEHHSI MAKCHMYMOB M MUHUMYM Jtudpaximu. [Tonstus
«ECTECTBEHHBII CBET» U «II0JIApU30BaHHbIN cBeT». IlonyueHue
MOJISIPU30BaHHOTO CBeTa. 3akoH Maittoca JiJisi oTpe/iesieHns] MHHTEHCUBHOCTH
CBeTa MPOIIEAIIETO Yepe3 MOoJIIPU3aTop, aHAIN3ATOP, MOJIIPU3ATOP U
ananusarop. [Ipumenenne monspusanum./

3. ducniepcus cera /IlonsiTie «aucnepcusy. Buasl qucnepcun: HopMalibHasi,
aHoManbHast. [ToHsTHE «crieKTp». BUIBI CIEKTPOB: HCITyCKaHUS W HOTJIONICHUS.
Crutonissle, TMHEHYAThIC U TIOJIOCaThle CIeKTPhl. CIeKTpanbHbIN aHaTu3./

4. ornmomenne (abcop6ums) ceera /TIOHATHE CIIOTIOMICHUE CBETa». 3aKOH
Byrepa. Koaddumument normomenus. 3akon byrepa — bepa. Onrudeckas
IUIOTHOCTH BemecTBa. Koadduiuent npormryckanus. [Ipumenenne B ceIbCKOM
xo3siicTBe./

5. JlromunecueHius /TToHaTHE «TIOMHHECLIEHIINS». MeXaHU3M
JFOMUHECUEHIUH. BUbl ToMuHeCceHIIMU: (i1yopeceHIus 1
dhochopecriennms. THUITBI TIOMUHECTICHITNN: XEMUTFOMUHECIICHITHS,
OMOXEMITIOMUHECLISHIINS, Ka/IOTOJFOMHUHECIICHIHS, PEHTICHOIIOMHHECIICHIIHS,
TPHOOTIOMHUHECIICHIINS, poTomoMuHeceHIus. 3akon CTokca.
JlroMuHECIIEHTHBINA aHaTN3./

6. TermoBoe uznydenue /IIoHsTHE «TerIOBOE M3ITydeHNe». [IOHATHS «TI0THAs 1
CIEKTpaJIbHasl JTy4eHCITyCKaTeIbHasi CIIOCOOHOCTEY, «IOJIHAs U CHIEKTpaibHas
Jy4enonIonaTesbHas cliocoOHOCThY, «aOCOIIOTHO YEPHOE TEJI0». 3aKOHEI
TeroBoro nanyueHus: Kupxroda, Credana — bonpimana, Buna. 3aBucumocts
CIEKTPAILHON IJIOTHOCTH SHEPTETHYECKOH CBETUMOCTH a0COJIFOTHO YE€PHOTO
TeNa OT JIIMHBI BOJHEL./

7. ®otoaddext /Tlorarue «poroadpdext». Bumsr porosrddexra: BHEITHHN 1
BHyTpeHHu#. Habmronenne BHemHero ¢porodddexra. 3aKoHbI BHEIIHETO

WJ-2 OIIK-1 ITpumenser
06a30BbIE 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTHYECKOTO IHKJIa
MY PEIICHUH 3a/1a4 B
00JIaCTH DKOJIOTHH U
MPUPOOONIE30BAHIU
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dbotoaddekra. YpaBHeHne DiiHmTEHA. PaboTa BRIX0/1a DIIEKTPOHA U3 METalIa.
Kpacnas rpanuna ¢potoaddexra./

8. Dddexr Komnrona. [lasnenue ceera /Onbir Komnrona. 3akoH coxpaHeHHs
ummynbca anekrpona. Omneit I1.H. JleOenena. JlaBnenune cBeTa 11st abCOIIOTHO
YepHOTo, 6EJI0ro U 3epKanbHOro Tena./

9. Mopnenu ctpoenus aroma /Atomuctudeckas mojaeib. Monens Jx. TomcoHna.
IInanerapuas monens atoma. Ilocrynarel bopa. ®opmyna bansmepa. ®opmyna

Banmsmepa — Punbepra. Criektp n3nydeHuns aroma Bogoposa. Paguyc opOouTs
anekTpoHa. CKOPOCTh 3JeKTpOHA. DHEprus MekrpoHa. CreKkTp SHeprui
SIIEKTPOHA. YPOBHH YHEPTUH./

10. DneMeHTHI COBpeMEHHOH (QH3UKH aTOMOB M MOJeKyn /KBaHTOBBIC Umca:
TJIaBHOE KBAHTOBOE YUCIIO, OpOUTANEHOE KBAHTOBOE YUCIIO, MATHUTHOE
KBaHTOBOE YHCIIO, CIIMHOBOE KBaHTOBOE uucio. [IpaBuia or6opa. [IpuHumn
[aymnu. [IpuHuKn MuauMyMma sHepruu. [lepuoandeckas cucremMa >JIeMEHTOB
J.1. Menneneesa./

11. Crpoenne sapa aroma /Monenu ctpoeHust arToMHoro sinpa. O0o3HaueHue
aToMHbIX siep. Mzoromnsl. M300apsl. M3oToHs!. [ledekt Macchl. JHEprust CBI3M.
Snepubie cubl./

12. PagnoaktuBHOCTH / [IOHATHE «paOaKTUBHOCTEY. EcTecTBeHHAS
pannoakTUBHOCTE. VICKycCTBEHHAS PalHOaKTHBHOCTD. THITBI pafi0aKTUBHOTO
pacmaza: anb(da-, 6era-, ramma-pacnan. [lepuox nonypacnana. 3akoH
paaroakTUBHOIO pacraja. /

13. Slnepubie peaximu /TloHsTHE «sAepHBIE peakimny. CxeMa siIepHO
peaxrmu. TUIBI ATEPHBIX peaKIUil: peakis aHHUTHIILINH, PEaKIny ICICHUS
SIep, PeaKI|K CUHTE3a szep./

14. DnemeHTapHbIe YacTHIIbI /[IOHITHE «3IIEMEHTAPHBIC YaCTHUIIBIY.
Knaccudukariust 31eMeHTapHBIX YacTHIl. B3anuMoaeCTBHE AIEMEHTAPHBIX
vactuil. Ksapku. @yHiaMeHTaIbHbIE B3aUMOICHCTBHSL./

3aounas popma 00yueHuUs

HC IIPEAYCMOTPCH

Kputepun ouenku (Tabn.) AOBOAATCSA IO CBEACHHUS OOYYArOIIETOocs B Hadaje 3aHSTHUS.
OrieHka 00bsIBIIsIETCSl 00yUaIOIIEMYCsl HETTOCPEACTBEHHO MOCJIe YCTHOTO OTBETA.

I kana

Kpurtepuu oneHuBanus

Ouenka 5
(oTu4HO)

- 00y4aroIuics TOTHOCTHIO YCBOMII yUeOHBIN MaTepHalr;

- MOKA3bIBAET 3HAHNE OCHOBHBLIX ITOHATHHN TEMBI, TPaAMOTHO IOJIB3YCTCA TepMI/IHOHOFI/Ief/'I;
- IPOSIBIISIET YMEHHUE aHAIN3UPOBATh U 000011aTh HH(POPMAIIHIO, HABBIKU CBS3HOTO
OIMCAHMUSA SBJICHUHN U MPOIIECCOB,;

- IEMOHCTPHUPYET YMCHHE M3JIaraTh MaTepHall B OMPEACICHHOMN JOTHYeCKOI
MTOCIIEIOBATEILHOCTH;

- MOKA3bIBAaCT YMEHHUE WILTIOCTPUPOBATH TEOPETHUECKHUE ITOJIOKECHUS KOHKPETHRIMHU
MIpUMEpaMu;

- IEMOHCTPUPYET CPOPMUPOBAHHOCTh U YCTOHYNBOCTH 3HAHUH, YMEHHHA U HaBBIKOB;
- MOT'yT 6BITI) JOMYHICHBI OJITHA—/JIBE HETOYHOCTH ITPU OCBCUICHUN BTOPOCTECIICHHBIX
BOIIPOCOB

Ornenka 4
(xopo1o)

OTBET YJIOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSIM Ha OLIEHKY «5%», HO IIPU 3TOM UMEET MECTO
OJIMH U3 HEJJOCTATKOB:

- B YCBOGHHH MaTepHaia JOMyIIeHbl HeOObIIHe IpoOeIbl, He HCKAa3HBIIHE COAEPIKaHUe
OTBETAa,

- B M3JIO)KEHUH MaTepHaJia JIONyIIeHbl He3HAUMTENIbHbIE HETOYHOCTH

Ornenka 3
(YIOBIETBOPUTEIHHO)

- HETIOJIHO MJIM HEMOCIIEI0BaTEeNbHO PACKPHITO COIEpKaHUe MaTepraia, HO oKa3aHo oomiee
MIOHUMAaHKE BONIPOCa U MIPOAEMOHCTPUPOBAHBI YMEHUS, IOCTaTOUHBIE ATl JaJIbHEHIIEro
YCBOCHHS MaTepUaa;

- UIMEJIMCh 3aTPy/IHEHHUS WM JOIIYIICHBI OLIMOKH B ONPE/ICJICHUH MTOHATHH, NCIIOIb30BAaHUN
TEPMUHOJIOTUH, OIIUCAHUU SIBJICHUHN U MPOILIECCOB, UCIIPABICHHBIE TOCJIE HABOASAIINX
BOIIPOCOB;

- BBISIBIICHA HEIOCTATOYHAS C(HOPMHUPOBAHHOCTh 3HAHNH, YMEHUI U HABBIKOB,
oOydJarouiics He MOXKET IPUMEHHUTH TEOPHIO B HOBOW CUTYaIlHU

Orenka 2
(HEeyOBIIETBOPHUTEIBHO)

- HE PacKpPhITO OCHOBHOE COJEpKAHNE MaTepHaa,
- 00HapyKeHO HE3HAHWE WIIM HETTIOHMMAaHUe OOJbIlel WM Hanbosiee BaKHOW YacTH
Marepuana;
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- JOITYIICHBI OIIMOKHU B OIIPEACIICHNN HOHHTHﬁ, IIpU UCIIOJIB30BaAHUN TCPMHUHOJIOTHUH, B
OIIMCAHUH SIBJICHUH 1 IpouecCoB, pCUICHUU 3a/1a4, KOTOPbIC HE UCTTPABJIICHBI IOCJIC
HECKOJIbKMX HAaBOAALIUX BOIIPOCOB;

- HC C(l)OpMI/IpOBaHLI KOMIIETCHIIUU, OTCYTCTBYIOT COOTBETCTBYIOLIIUEC 3HAHUA, YMCHUA U
HaBbIKH

4.1.4. TectupoBanue
TectupoBanue uCHOIB3yeTCS AJI OLEHKH KayecTBa OCBOEHUSI OOyYarolIMMCS OCHOBHOM
npodeccuoHanbHOW  00pa30BaTeIbHOM NPOTpaMMBbl 1O  OTACIABHBIM TE€MaM WM paslenaM
muciumuinael.  TecT  mpenctaBisger  coOOM  KOMIUJIEKC — CTaHAAPTU3UPOBAHHBIX — 3aJaHHM,
MO3BOJISIONIMK  YIIPOCTUTH  TMPOLEAYPY U3MEpPEHHs 3HAaHWM W yMEHHHW  OOyYarOIIUXcCsl.
OOyuaromuMcsi BBIIAIOTCS TECTOBBIE 3alaHus ¢ (OPMYIUPOBKOM BOIpPOCa MU MPEIIOKEHUEM
BbIOpaTh OJIMH IPABWJIBHBIM OTBET U3 HECKOJIBKMX BAPUAHTOB OTBETOB.

Ne OreHOYHBIE CPEACTBA Kon 1 HauMeHOBaHHE HHANKATOPA
KOMIETEHIIUH
1 | [Ipu ymenbumennu B 4 pasa JUIMHBI HAITH MaTeMaTHYE€CKOTO MasTHUKA N-1 YK-1 OcymecTBuser NOUCK,
HepHoJl KoJeOaHus ... KPUTHYECKUM aHAJIU3 U CUHTE3
1) He u3MeHuTCs nH(popMaLuK, TPUMEHIET CUCTEMHBIN
2) yBenuuutces B 4 pasa TIOAXO, JUISl PEILICHUS TOCTaBICHHBIX
3) yBenuuurces B 2 pasa 3a1aq

4) ymenbiuuTes B 2 pasa

2 | KocMudeckwii KopaOilk ¢ IBYMSI KOCMOHABTaMH JICTHT CO CKOPOCTBIO
v=0,8c (C - ckopoCTh CBeTa B BaKyyMe) B CUCTEME OTCUETA, CBA3aHHOM
¢ HeKoTopoH TaHeToi. OUH U3 KOCMOHABTOB MEIJICHHO
MMOBOPAYMBAET METPOBBIN CTEPIKEHD U3 MOJOKEHUS |,
MEPIEeHIUKYISIPHOTO HAMIPABJICHUIO TBIKEHUS KOPaOJisl, B TOJOKECHHE
2, mapayjieIbHOE HAMPaBJICHUIO IBUXKEeHHS. JIJIMHA 3TOTO CTEPXKHSA C
TOYKHU 3peHUs HaOMIoaaTeNsl, HaXOASIIErocs Ha IIaHeTe, ...

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

2) uzmenstercs ot 1,0 M B mosioskeHuu 1 10 1,67 M B IOJIOKEHUH 2

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

4) uzmenstercs ot 0,6 M B mojoxenuu 1 1o 1,0 M B ONOKeHHHN 2

3 | [lpu morpyxeHHH B >XHAKOCTh KalWIIAPHOH CTEKISTHHOM TpyOKH
YPOBEHb JKHJIKOCTH B HEW IOZHMUMaeTcs Ha 4 MM HajJ YypPOBHEM
JKUJKOCTH B COOOMIAIOIIMMCS ¢ HUM cocyne. Ecimu B3sATh Kamwuisip
JIaMeTp, KOTOpOTo B 2 pa3a OOJIbIe, TO BHICOTA MOAHSITHS KUIAKOCTH B
HeM OyIeT paBHa MM.

1)2

2)4

3)8

4) 16

4 J1s n30TEpMUUECKOTO MPOIECca CIIPABEIMBbI 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

5 | Eciu BenMumHy 3apsiia yBeJIMYUTb B 4 pasa, TO 3HAYCHHE
3NEKTPUYECKOTO TOKA B LETH ...

1) He u3MeHUTCS

2) yBenuuutcs B 2 pasa

3) yBenuuurcs B 4 pasa

4) ymenpmutcs B 4 paza

6 | HocurensiMu 3IeKTPHIECKOTO TOKA B DJIEKTPOIUTAX SBISFOTCS ...
1) npoToHs!

2) 3IeKTPOHBI

3) voHsI

4) HEHTPOHBI

7 - 9TO BCIICCTBA, 06naz1a10111ne CIIOHTaHHOMU
HaMarom4€HHOCTbIO, TO €CTb OHU HAMAarHW4C€Hbl NaK€ B OTCYTCTBHUU
BHCUIHETO MarHuTHOT'O T10JI. B cBOEit CTPYKTYpEC HMCIOT
MUKPOCKOITMYCCKUE 30HbI — NOMCHBI. HpI/I BHCCCHHHM HMX BO BHCIIHCC
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T0JIe BCE IOMEHBI IIOBOPAYMBAIOTCS CBOMMH MAarHUTHBIMH MOMEHTaMH
B OJHY CTOPOHY, B pe3ylbTare BEIICCTBO HAMATHUYHMBACTCA U
3HAYMUTEIHPHO YCHUIIMBACT BHEIIHEE MarHuTHoe moje. [Ipu ocnabienun
BHCIIHETO MATHHTHOTO TIOJsS [0 HYyJIS COXPaHSeT OCTAaTO4YHOE
HaMarHuuuBaHue. MarHuTHas POHUIIAEMOCTh BO MHOTO pa3 Ooublie
1, oHa 3aBUCHUT OT HANpSHKEHHOCTM MAarHUTHOTO IoJs. BHauane
MarHMTHasl MPOHUIIAEMOCTh pacTeT ¢ yBennueHueM H 3arem, mocturas
MaKCHMyMa, Ha4MHAeT YMEHBIIAThCS, CTPEMACh K SIUHULE (B Cllydae
CHJTBHBIX TTOJIEH).

1) lnaMarHeTHKH

2) ®eppoMarHeTHKH

3) MapamaraeTnkn

4) IonsipHble AUIIEKTPUKU

8 | Jlna moBbImIEHMS Tpenesia paspelieHus OObEKTHBAa MHKPOCKOIIA
HeoOxonuMmo ... (Beibepure Bce BepHbIC BapHaHTHI OTBETA)
1) yBeTMYHTH ITOKA3aTeIb MPEIOMIICHHS CPEJIbI
2) YMEHBIINTD NOKa3aTelb MPEIOMIICHHUS CPEIbI
3) OCBETUTh MUKPOOOBEKT CBETOM C MEHBIIICH JJTMHOW BOJHBI
4) OCBETHUTh MUKPOOOBEKT CBETOM C OOJIBIIICH JJTHHON BOTHBI
5) YMEHBLINTH YHCIOBYIO aEPTypy
9 | Eciu yacTHIBI UIMEIOT OJMHAKOBYIO JUTMHY BOJHEI Ae bpoiins, To
HaMMEHBIIIEH CKOPOCTh 00MazaeT ...
1) anpa-yacruna
2) mpoToH
3) anexrpon
4) Heitrpon
10 | 3 cooTHOIIEHHSI HEOMPENECICHHOCTEH SHEPTUM M YaCTOTHI CIEIYET,
9To ...
1) ecnu MBI 3HAEM HMIYIEC MHUKPOYACTHIBI, TO €€ KOOpIHHATA
CTAHOBUTCSI HEOIIPEJEJICHHOMN
2) cucTeMa, WMEIoIas HEKOTOPOe BpeMs KU3HH, HE MOXET ObITh
0XapaKTepH30BaHa ONPEIeICHHBIM 3HaUCHUEM YHEPTHU
3) ecii MBI 3HAEM HMITYJIEC MUKPOYACTHIIBI, TO €€ IHSPTUs CTAHOBHUTCS
HeoTpeeNIeHHON
4) cucrema, UMEIOIIas HEKOTOPOE 3HAYCHHE YacTOThI, HE MOXET OBITh
0XapaKTepH30BaHa ONpe/IeNICHHBIM 3HaUCHUEM YHEPTHH
1 | Cxopocts Mstga Maccoit 50 T, OpOIICHHOTO BEPTHKAIBFHO BBEPX, Wa-2. OIIK-1
MeHseTCs 10 3aKoHY v=12-10t. 3HaueHue MOAYJIS UMITYJIbCa Msiua Pewaer TUIIOBBIE 3a/1a4u
yepe3 2 ceKyH/bl OciIe Hauana JABWKeHHs paBHO _ krem/c. (0,4) poecCHOHATIBHON NEeSTeILHOCTH Ha
1)04 OCHOBE€ 3HAaHUM OCHOBHBIX 3aKOHOB
2) 400 MaTeMaTHYECKHX,
3)-04 €CTECTBEHHOHAYYHBIX JUCIUILIUH C
44 IIPUMEHEHUEM UHPOPMAITMOHHO-
2 | Ha uwacrtuiy, Haxo[sIIytoCs B Ha4yajle KOOPJMHAT, IeHCTBYeT CHJla, KOMMYHHUKAIIMOHHBIX TEXHOJIOT Uit
BEKTOp KOTOPOH omnpesensiercs BeipaxkenueM F=2i +3j . Pabora,
COBEPILLIEHHAs 3TOW CUJION IIPU NEPEMEIEHUH YaCTHULIbI B TOUKY C
koopauHatamu (5;5) pasHa _ JIx.
1) 15
2) 25
3)23
4) 10
3 | Ilpu ymMeHbIIEHNH CKOPOCTH ABHKEHHS MOJIEKYIl B 4 pa3a JaBieHHe
rasa pasa.
1) yBenmumiocs B 2
2) yMEHBIIIIIOCH B 4
3) yBenmnumiiocs B 4
4) yMEHBIIMIOCH B 2
4 | VUneanbHOMY OJJHOATOMHOMY Ta3y Iepeai KoJIn4ecTBo TerioTsl 700
JIx u ra3 coBepumn padoty 600 J[)x. BHyTpeHHAA 2HEpTHs Ta3a npu
oToM paBHa ___ JIxk.
1o
2) 100
3)-100
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4) 1300

5 | Ilpu yBesnmueHnu cuitbl TOKa B 4 pa3a KOJMYECTBO TEIUIOTHI,
BBIJICJIIEMOC HA COTIPOTUBIICHUH 33 TOXKE BPEMsI, YBEIIUUUTCSI B
pas(-a).

12

2)8

3)4

4) 16

6 | B ocHOBe MoydYeHUs TIEPEMEHHOTO DIIEKTPUUECKOTO TOKA JIEKHUT
SIBJICHHE ...

1) 31eKTPOMATHUTHON UHAYKIMN

2) caMOMHTYKITHH

3) 3JIEKTPOCTATHYECKON UHIYKIMK

4) snekTpu3anyu

7 OJeKTpOMarHUTHEIC BOJHBI, 00Iaqaromie OOJIBbIION MPOHUKAIOICH
CIOCOOHOCTBIO, BOSHUKAIOIIKNE TIPU B3PBIBE SICPHOTO OPYKHUS
BCJIEICTBUE PAIMOAKTUBHOTO pacmaja siiep, Ha3bIBaloT ...

1) panuoBoIHAMH

2) peHTTeHOBCKUM HM3ITy4YeHHEM

3 uHbpaKpaCHBIM U3TYyICHUEM

4) raMMa-u3ITy4yeHHEM

8 | JudpakimoHHas pelieTka OCBemaeTcs 3eIeHBIM CBeToM. [Ipu
OCBCIIICHUHU PEIICTKHA KPACHBIM CBETOM KapTHHA TUPPAKIIMOHHOTO
CIIEKTpa Ha 3KpaHe ...

1) cy3utcs

2) pacmmpurcs

3) He U3MEHUTCS

4) ucye3HeT

9 | OnuH # TOT JKe CBETOBOM MOTOK IMaIaeT HOPMAIIFHO Ha 3epKaTbHYIO H
a0COJIIOTHO YepHYIO MOBEPXHOCTh. OTHOILICHNE JIABJICHUS CBETa Ha
MIEPBYIO U BTOPYIO MOBEPXHOCTH PABHO ...

1) 1/2

2) 1/4

3)4

4)2

10 I'maBHOE KBaHTOBOE YUCIIO N=3. MaKkCUMaJIbHOE KOJIUYECTBO
QJICKTPOHOB ISl JaHHOT'O COCTOSIHUA PAaBHO ...

1) 32

2) 18

3)8

4)2

[To pesynmpraraMm TecTa OOy4aroOUIEMYCs BBICTABISIETCS OIEHKA «OTIUYHOY», «XOPOILIOY,
«YIIOBJIETBOPUTEILHO» W «HEYOBICTBOPUTEIHLHO.

Kputepun onenuBanus orBera (TalIn.) TOBOASATCS IO CBEACHHS OOydaromlUXcs 0 Hayania
TeCTUpPOBaHUA. Pe3ynbTaT TecTHpOBaHUS OOBSBIAECTCS OOYyJaromEeMyCsi HEMOCPEICTBEHHO MOCIE
€ro CAavH.

Ilkana Kpurtepnu onennBanns (% npaBHIbLHBIX 0TBETOB)
Orenka 5 (OTIMYHO) 80-100
Ornenka 4 (xopo1io) 70-79
Ouenka 3 (YIOBICTBOPUTENHHO) 50-69
Orerka 2 (HEYIOBJICTBOPHUTEIBHO) meHee 50

4.2. Tlpoueaypsl 4 OLEHOYHbIE CPEICTBA /IJIsI MPOBEAEeHHUS MPOMEKYTOUHOM aTTeCTAIUN
4.2.1 3auer
3ager sBuseTcs (QOpMOM OLEHKH KadecTBa OCBOCHHUS OOYy4arolIuMcsi OCHOBHOM
npoecCHOHAIBHON 00pa3oBaTeIbHONW MPOTPaMMBI 0 pa3jieiiaM JUCIHHUIUIMHBL [lo pesynbsratam
3a4eTa 00ydaroleMycs BRICTABISIETCS OIICHKA «3aYTEHO» WIIH «HE 3aU4TEHOY.
3a4eT MPOBOAMTCS 10 OKOHYAHHWH YTCHHS JICKIIMA W BBITIOJHEHUS JIAOOPATOPHBIX 3aHSATHM.
3ayeT MpUHUMAETCS MpenojaBareieM, MPOBOAMBIIUM JAOOPATOPHBIE 3aHATHS, WM YHTAIOIIUM
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JEKUMU 10 JaHHOW JMcUMIIMHE. B cioyyae OTCyTCTBHsSI BEOyLIEro IPENoaBareis 3ader
NPUHUMAETCSl TpernojaBaTeeM, Ha3sHAYeHHBIM pacHopsbkeHueM 3aBefyromiero kagenpou. C
paspelIeHus 3aBeIyonero kageapoi Ha 3aueTe MOXKET MPUCYTCTBOBATh MpernoaBarellb Kadeapsl,
IPUBJIEYEHHBIN /I IOMOLIH B TPUEME 3a4eTa.

[lpucyrcTBue Ha 3adere mnpenojasareleid C Jpyrux Kadeap ©Oe3 COOTBETCTBYIOILETO
pacropsKEeHUsl peKTopa, MPOpeKTopa MO y4eOHOH M BOCHMTATEIbHON padoTe WM 3aMeCTUTENs
JUPEKTOpa MHCTUTYTA MO y4eOHOW padoTe He JOMYCKaeTCsl.

@dopma npoBefieHUs 3adeTa (YCTHBIM ONpOC, TECTUPOBAHUE) ompenensercs kKadeapoil u
JIOBOJIUTCSI IO CBEJIEHUs 00yUaroIuxcs B Hayalle CeMecTpa.

Jlia mpoBeneHUs 3adeTa BEAYLIUI NperojaBaTesib HAaKaHyHE IIOJIy4aeT B CEKperapuare
JUPEKTOpara 3a4eTHO-3K3aMEHALMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIaeTCs B CEKpeTapuar 1nocie
OKOHYaHMsI MEPOTIPUATHS B JIEHb IIPOBEACHMS 3aU€Ta UM YTPOM CIICAYIOLIETO JIHS.

Bo Bpems 3auera oOyuarommecs MOTYT II0Jb30BAaThCs, C PAa3pelICHUs BEAYILIEro
npernojasaresis, CIpaBOYHON U HOPMATHUBHOM JIUTEPATYPOHl, APYTUMHU MOCOOMSIMU U TEXHUYECKUMU
CpEeACTBaMH.

Bpewmst moaroToBKu OTBETa B YCTHOM (pOpME IpH Ccl1aue 3a4eTa JODKHO COCTABIISITh HE MEHEee
20 MUHYT (110 >KeJIaHUI0 00Yy4JarolLerocs OTBET MOXKeET ObITh JOCPOUHBbIM). Bpems oreta - He Goiee
10 MUHYT.

[IpenonaBarento mpeoCTaBiIseTCs MpaBO 3a7aBaThb OOYYAIOIIMMCS JIOTOJIHUTEIbHbIC
BOIPOCHI B paMKaXx IPOrpaMMbl TUCHUIUIMHBIL.

KauecTBeHHas1 OlLleHKA «3a4TE€HO», BHECEHHAasl B 3a4€THO-7K3aMEHAIlMOHHYIO BEJIOMOCTb U
ABJISIETCS PE3YJIBTAaTOM YCIEIIHOTO YCBOCHUSI MaTepurasa.

Pesynbrar 3auerta B 3aU€THO-3K3aMEHAIMOHHYIO BEIOMOCTb BBICTaBIIETCS B JIEHb
IIPOBEJICHH 3a4eTa B IPUCYTCTBUU caMoro odyuarouierocs. [Ipernonasareny HecyT epCOHAIBHYIO
OTBETCTBEHHOCTh 332 CBOEBPEMEHHOCTb M TOYHOCTb BHECEHHUs 3allUCel O pe3ynbTarax
IPOMEXKYTOUHOM arTeCcTaliy B 3a4€THO-3K3aMEHALIMOHHYIO BEIOMOCTb.

Ecnu obyuaromuiicss sIBWICSA Ha 3a4€T M OTKA3aJICsl OT MPOXOXKJIEHHs aTTeCTAllMH B CBSI3U C
HEIOJTOTOBIEHHOCTBIO, TO B 3a4€THO-3K3aMEHAIMOHHYIO BEJOMOCTb €MY BBICTABIIIETCS OLEHKa
«HE 3a4TECHOM.

HesBka Ha 3ader oTMedaercs B 3a4€THO-IK3aMEHALIMOHHOW BEIOMOCTH CIIOBAMH «HE
SIBUJICSD.

Hapymienne nucuumuivHbl, CIMCHIBAHUE, UCIHOIb30BaHUE OOYYaIOIIMMUCS HEpa3peleHHbIX
MEYaTHBIX M PYKOIUCHBIX MaTrepuajoB, MOOMJIBHBIX Tele(pOHOB, KOMMYHUKATOPOB, IIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U IPYTMX BHUJIOB JINYHOW KOMMYHHUKAI[MOHHON M KOMIBIOTEPHON TEXHUKHU
BO BpeMs 3ayeTa 3ampelieHo. B ciydyae HapylieHus 3Toro TpeOoBaHMs NpernojaaBareib 00s3aH
yAQJINTH 00yYaroIIerocst U3 ayIuTOPUU U IMPOCTABUTh EMY B BEIOMOCTH OLICHKY «HE 3a4TEHO».

OOyyaromumcsi, He CIAaBIIMM 3a4€T B YCTAHOBJIEHHBIE CPOKU IO YBRKUTEJIBHOM NMpUYMHE,
WHAVBHUAYaJIbHbIE CPOKU NPOBEIEHUS 3a4€Ta ONPEIEINAIOTCS 3aMECTUTENIEM TUPEKTOpa MHCTUTYTa
1o yyeOHoii padore.

OOyyaromuecsi, HMMEIONIME aKaJEeMUYECKYI0 3aJ0JDKEHHOCTb, CHAIOT 3a4eT B CPOKH,
ompesnenseMble  YHuUBepcuTeToM. WHpopmanus 0 JHKBHIAIMM 33J0DKEHHOCTH OTMEYaeTcs B
9K3aMEHALIMOHHOM JIMCTE.

JlonmyckaeTcst ¢ paspelieHus] 3aMeCcTHTENsl TUPEeKTopa WHCTUTYTa Mo yueOHOW paboTe u
JIOCPOYHAs C/laya 3a4eTa ¢ 3alKChi0 PE3YIbTATOB B AK3aMEHALIMOHHBIN JIUCT.

WHBanuap! ¥ MLa ¢ OrpaHUYEHHBIMA BO3MOXKHOCTSIMHU 37I0pOBbSI MOTYT CIaBaTbh 3a4e€Thl B
CPOKH, YCTaHOBJICHHbIE MH/IMBUTyaJIbHBIM YU€OHBIM IJIaHOM. VIHBaIU/BI U JIMIIA C OTPAHUYEHHBIMU
BO3MOKHOCTSIMH 3/10pPOBbs, UMEIOIIME HAPYLLIEHUS OIIOPHO-ABUIATEIBHOIO allapara, JOMyCKatTCs
Ha aTTeCTAllMOHHbIE HCTIBITAHUS B COIPOBOKICHUH aCCUCTEHTOB-COMPOBOXKIAIOIINX.

[Iponienypa nmpoBeeHUs] TPOMEKYTOUHOM arTecTaluy sl 0COOBIX CIIy4aeB H3JIOKEHA B
«[lonoxxeHnn O TEKyIleM KOHTPOJIE YCIIEBAEMOCTH U NMPOMEXKYTOYHOU aTTecTaly oO0ydaromiuxcs
no OITOII 6akanaBpuara, cnenuanurera u Maructparyps» @I'bOY BO I0xHo-Ypanbckuii [AY.
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[ITkana u KpUTEPUHU OLICHUBAHHUS YCTHOTO OTBETA 00YYaIONIEroCst MPECTaBICHBI B TAOIUIIE.

Ixkaga

Kpurtepnu onennBanns

O1eHka «3a4TeHO0»

00y4Jaromuiicss MOKa3bIBaCT 3HAHKE MPOTPAMMHOIO Marepuaia, YCBOCHHE OCHOBHOW W
JIOTIOIHUTENLHON JIUTEPaTyphl, PEKOMEHAOBAHHON MPOrpaMMOil AWUCHUILUIMHBL, yMEHUE
MPaBIILHO MPUMEHHUTh YCBOCHHBIC 3HAHUS ISl OOBSICHEHHS SIBJICHUI M MPOIIECCOB, BIaaeeT
HaBbIKAMH  pabOTBl ¢  W3MEPHUTEIbHBIMH  TpHOOpaMU  (JOIMyCKaeTCs  HAUYHe
MaJlO3HAYUTENIbHBIX OMHMOOK MM HEJIOCTATOYHO MOJIHOE PACKPBITHE COIEpPIKAHHS BOMPOCA,
WY TTOTPEITHOCTh HEMPHUHIMITUAILHOTO XapaKkTepa B OTBETE Ha BOMPOCHI).
JIONONHUTENBHBIM ~ YCIIOBUEM TOJYYEHHS OLEHKH «3a4T€HO» MOTYT CTaTh XOPOIINE
MOKA3aTeNu B XOJIC MPOBEJCHUS TCKYIIIETO KOHTPOJISI M CHCTEMAaTH4eCKast akTHBHAsI paboTa Ha
3aHATHUIX

HpOGeJ’ILI B 3HAHUAX, YMCHHAX W HaBbIKaX MPUMEHCHHA OCHOBHOI'O MNPOrpaMMHOI0

OHeHKa «HC 3a4TCHO»

Marcepuaja, NpUHIUIHWAIBHBIC OIINOKU Ipy OTBETC HAa BOIMIPOCHL

BOHPOCLI K 3a49€Ty

Ne OIICHOYHBIE CPENCTBA Kon u HaumeHOBaHME
HH/IAKATOPa
KOMIICTCHITUH

1 1. TloHaTHe «UMIYIbC» - ompenelcHue, Gopmyna, equHuia usMmepenus. 3akoH | MJI-1 YK-1

COXpaHeHHMs1 UMITyJbca: (OPMYIUPOBKa, Gpopmya.

2. I3MepbTe NMITYIILC CHCTEMBI TEI JI0 MX B3aUMOACHCTBHSL.

3. VI3MepbTe HMIYIIbC CHCTEMBI TEJ ITOCIIE NX B3aUMOJCHCTBHSI.

4. IloHsTHE «BpalaTeJbHOE ABIDKCHHEY. [IOHATHS «yIJIOBasi CKOPOCTHY», «YIJIOBOE
YCKOpPEHHUE» - ONpenesieHus], (HopMyIbl, eIMHALBI I3MEPEHHS.

5. IloHATHST «MOMEHT CHIIBI», «MOMEHT MHEPLUN», «IJIEUO CHIBD) - ONpENCIICHHUS,
(GopMyIBl ¥ eIUHUIBI U3MEPEeHUs. 3aKOH JAWHAMUKU BPALIATEIbHOTO JBHXKCHUS —
(dbopmynupoBka, hopmyra.

6. Pacckaxure yCTpOWCTBO M MNPHUHIMI pabOTHl YCTAHOBKU Uil THPOBEPKH
OCHOBHOT'O 3aKOHAa JTUHAMUKH BPALIaTEIIEHOTO ABUKEHUS.

7. [aiiTe omnpeneneHUs MOHATUSAM «CMEUIEHUE», «AMIUIUTYAA», «IEPHUOI»,
«4acToTay, «IMKIMYECKas 4acToTa KOoJIeOaHHii», 3amuiuuTe GpopMyibl U €JHHULIBI
N3MEPEHUSL.

8. PacckaxwuTe ycTpOWCTBO M IPHHIUIT paOOTHI MATEMAaTHIECKOTO MasTHHKA.

9. M3mepbTe neprobl KojaeOaHusi KOPOTKOTO M JUTMHHOTO MasTHUKA U 3aIHIINTE UX
UCTHHHOE 3HAYeHHeE.

10. WM3mepsre yckopeHHe CBOOOAHOTO TMAJICHHUS METOJOM MAaTeMaTH4eCcKOro
MasITHHKA.

11. Jlaiite ompeneneHUus TMOHATHSIM «aOCONMIOTHAs BIAXHOCTh  BO3IyXan,
«MaKCUMajbHasg BIAKHOCTh BO3IyXa», «OTHOCHTENbHAS BIAXHOCTH BO3IYyXay,
«TOYKa POCHI», 3AMUIINTE (POPMYIIbI U SANHHIIBI U3MEPEHHS.

12. Pacckakute ycTpOHCTBO M MPUHITUI PaOOTHI aCIMPALMOHHOTO TICUXPOMETpa.
13. H3mepsre  OTHOCHUTENBHYIO  BJIQKHOCTh  BO3[yXa  aCHUPAIMOHHBIM
IICHXPOMETPOM.

14. Pacckakure yCTpOHCTBO M MPUHIMI pabOTHI CTaTHIECKOTO ICHXPOMETA.

15. Vi3MepbTe OTHOCHTENBHYIO BIaXXHOCTh BO3/IyXa CTATHUECKIM IICHXPOMETPOM.
16. Pacckakure ycTpoicTBO M IPUHIMI PaOOTHI TUTPOMETPa BOJIOCSIHOTO.

17. Pacckaxkure ycTpoHCTBO M IPUHIUI paOOTHI rUrporpada.

18. KakoBa ¢wusmueckas mnpuposa BHYTPEHHEro TpPEHMs B JKHUAKOCTIX? B uem
mposiBisieT cebs BHyTpeHHee Tperne? YeMmy paBHa cHila BHYTPEHHETO TPEHUSI.

19. Jlaiite ompenenenne kodpuImeHTa BI3KOCTH. B Kakux eIuHUIIAX H3MEPSETCS
ko3¢ durment Bazkoctn B CU? YTo m Kak BAMSIET Ha BENWYMHY Kod(dHUIHEHTa
BA3KOCTH?

20. 3Banumure W OOBSICHHTE 3akOH HBIOTOHA Ui BHYTPCHHEIO TPEHHSL.
Chopmynupyiite u 3anumute Gopmyny 3akoHa [Tyaseiins.

21. Pacckaxxute yCTpOHCTBO M MPHUHIMI paboThl BUCcKo3nMeTpa OcTBaibaa.

22. W3mepbre KOA(QQUIMEHT BA3KOCTH THAPOJIM3HOIO CIHPTA C IIOMOLIBIO
BUcKo3uMeTpa OcTBanba.

23. Yro Ha3bIBaeTCs MOBEPXHOCTHBIM HaTshKeHHeM? Packpoiite gpusndecknii cMbIc
9TOr0 SBIEHUS C TMO3MLUU MOJIEKYIIpHO-KUHETHYeCckod Teopuu. YTo Takoe
KO3(QUIIHEHT TOBEPXHOCTHOTO HATSHKEHNUS?

24. Yro Taxoe karmmuisip? Packpoiite ¢pu3ndeckuil CMbICH SIBICHUS KaUIUIIPHOCTH.
Hanwmmmre 1 06bsicHnTe (POpMYITy BRICOTHI HOAHSATHS KUAKOCTH B KaITMIIISIPE.

Ocy1ecTBIseT MOUCK,
KPUTHYECKUI aHAIH3 U
CHHTE3 HH(pOpMALINH,
MIPUMEHSET CUCTEMHbBIN
MOAXO/ VISl PEIICHUS
MMOCTABIICHHBIX 337124
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25. PacCcKaXuTe YCTPOWCTBO M TNPHHIMI pPabOThI YCTAHOBKHA [UIS H3MEPCHHUS
KO3 PULIEHTa TOBEPXHOCTHOTO HATSDKEHUSI.

26. N3mepbTe K0aPUIMEeHT TOBEPXHOCTHOTO HATSKEHUS KAIMIUISIPHBIM METOJIOM.
27. Yro HazwBaercs aedopmarmeii? HazoBure BUIbI nedopmanuy, packpoiire nx
(U3MYECKUN CMBICIL.

28. HazoBute THOBI AedopMaliy, packpoiiTe CMBICT ATUX MOHATHH. 3alMIINTE U
o0bsicHuTe 3aKoH ['yKa.

29. ccnenyiite yrpyrue cBOICTBa IepeBa.

30. HccrnenyiiTe ynpyrue CBOHCTBA KOCTHOW TKaHHU.

31. Tepmomerpom c¢ wneHoil nenenus 0,5°C u3Mepuwiu TeMmmepaTrypy Tena u
nonyuunu 3Hadenue 20°C. IMorpemmHocts npubopa — 0,5°C. 3anucars HCTHHHOE
3HAYCHUE TEMIIEPaTyphl TeIa.

32. IranrernupkyneM c meHoil aenenns 0,1MM u3Mepwnn OuUaMeTp IIAapUKa H
nomyynnu 3Hauenue 14,4mm. Ilorpemnocts npubopa paBna 0,05Mm. 3amucarb
UCTHHHOE 3HaueHHE AUaMeTpa IIapuKa.

33. CexynnomepoMm c neHod nenenusi 0,2c M3MEpWINM NPOMEXKYTOK BPEMEHU H
nonmyyunu 3HadeHue 5,8c. [lorpemHocTs mpubopa cocraBinser lc 3a 30 muH.
3amucarh HICTUHHOE 3HaY€HUE IIPOMEXKYTKa BPEMEHU.

34. M3MepuTenbHOM JIEHTOMH ¢ neHo# aeneHus 0,5¢cM M3MEpUIH JUITMHY MTpEeAMeTa U
MOTy4HiH 3HaueHne 46,7cM. [lorpentHocTs mpubopa AiIst U3MEPUTEBHON JICHTH —
0,5cM. 3anmcars HICTHHHOE 3HAYEHHE JUTHHBI IPEMETa.

35. UsmepuTensHON JeHTON ¢ TIeHOM aeieHus 0,5¢M u3Mepuiii OIMpUHY MIpeaMeTa
U TOJXYYWIN 3Ha4eHue 7,8cM. AOCONIOTHAS MOTpemHocTh JeHTH 0,5cM. 3ammcars
WCTUHHOE 3HaYCHHUE MINPUHBI IPEIMETa.

36. BomprmerpoMm ¢ menoit geneHus 0,1B m3mepunu HampshDKeHHE W TIONYYHIH
3nauenue 4,4B. [TorpemHocts npudopa pasua 0,1B. 3anucars HCTHHHOE 3HAYCHUE
HalnpsHKEHUsL.

37. AmnepmerpoM ¢ neHoil nenenus 0,2A M3MEpUIM CHIIy TOKa W IONYYHIH
3HaueHue 5,6A. AGcomoTHas norperHocts amnepmerpa 0,1A. 3amucarb HCTHHHOE
3HA4YE€HHUE CUJIBI TOKA.

38. CexynmomepoMm c¢ meHoil neneHus 0,2¢ W3MEPWIH HPOMEXYTOK BPEMEHH U
noxy4nin 3HadeHue 22,6¢. [lorpemnocts mpubopa pasaa lc 3a 30muH. 3ammcars
HCTUHHOC 3Ha4YCHUE IPOMEKYTKa BPEMEHH.

39. TepmomeTpom ¢ LieHol nenenus 1°C u3MepuIu TeMneparypy Teia U HoJyduid
snauenue 24°C. IlorpemHocts mpubopa pasHa 0,5°C. 3amucars wucTUHHOE
3Ha4YECHHUE TEMIIEPaTyphl Tela.

40. Iranrenuupkynem c neHod aenerus 0,1MM HU3MEpHIIN IIUPHUHY CTEPXKHS H
noxyuniu 3HadeHue 12,8mm. Iorpemnocts mranreHnupkyns — 0,05mm. 3anmcats
WCTHHHOE 3HAYCHHE IIUPHUHBI CTPEXKHS.

41. B Tpex MecTax NTHUYHHMKA M3MEPHIM TPOMKOCTH IIyMa M HMONYYWIH 3HAYCHHS
L, =78 b, L, = 84 gB, L; = 75 ab. 3anucars n3MepeHHOE 3HAYCHHE BETMINHBL
42. B Tpex pa3nM4HbIX MecTax >KMBOTHOBOAYECKOTO ITOMEIICHUS H3MEpHIIN
TEMIIEpaTypy BO3JAyXa M MNOJy4WwId 3Hadenus t; = 16°C, t, = 16,7°C, t; =
16,4°C. 3anucaTh U3MEPEHHOE 3HAYEHHUE TEMIIEPATYPHI

43. TIpouwsBenn MHOTOKPAaTHOE HW3MEPEHHE BIAKHOCTH BO3AyXa M MOIYYHIN
3Hayenust f; = 76%, f, = 73%, f; = 78%. 3ammcarp W3MEpeHHOE 3HAYCHUE
BIIXXHOCTH BO3yXa.

44. TlpowsBenn MHOTOKPAaTHOE H3MEpPEHHE OCBEIIEHHOCTH CTOJa W MOIYYHIIH
3Hauenust E; = 146ak, E, = 152nk, E; = 144sk. 3ammcatb W3MEPEHHOE
3HAYE€HUE OCBEIICHHOCTH.

45. TlpowsBenn MHOTOKpPAaTHOE M3MEPEHHE BBICOTHI IOJHATHS JKHUIAKOCTH B
Kalusipe ¥ MONy4Ywin 3Hauenust hy = 21MMm, h, = 20MM, h; = 23MM. 3anucarhb
U3MEPEHHOE 3HAYEHUE BBICOTHI HOAHATHUS )KUAKOCTU B KalUILIISIPE.

46. B Tpex pa3iMuYHBIX MECTaX H3MEpPWIM LIMPUHY IUIACTUHKH W MOIYyYHIIN
3HaueHws a; = 5,2MM, a, = 5,5MM, a; = 5,3MM. 3anucare u3MepeHHOE 3HAYCHUE
IIMPHUHBI TACTUHKH.

47. TlpowsBenn MHOTOKPAaTHOE H3MEpPEHHE BPEMEHH HMCTEYEHHS >KHUAKOCTH IIO
TpyOke W monmyuywnu 3HadeHus t; = 8,2c, t, = 8,4c, t; = 8,0c. 3amucarp
N3MEpPEeHHOE 3HAYCHNE BPEMEHH NCTEICHUS KUIKOCTH.

48. B Tpex pa3nM4HBIX MECTaX HW3MEPHWIM TOJIIMHY IUIACTUHKH M IOJIYYHIIH
3Ha4YeHus a,; = 2,3MM, d, = 2,5MM, a; = 2,2MM. 3anucarh U3MEPEHHOE 3HAYCHUE
TOJIIIMHBI TJIACTHHKH.

49. B Tpex pa3nMyHbIX MecTax HM3MEpPWIM JAWaMeTp Kalwuisipa M HOJYYHIN

nJI-2. OIIK-1
Pemraet TnmoBrsie
3a1a91
npo¢ecCHoHaTBFHON
JIeATEeILHOCTH Ha
OCHOBE 3HaHMI
OCHOBHEIX 3aKOHOB
MaTeMaTHYECKHUX,
€CTCCTBEHHOHAYYHBIX
JUCHUIIIINH C
TIpUMEHEHHEM
HHPOPMALTNOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHH
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snauenuss d, = 0,85mMM, d, = 0,90MM, d; = 0,80MM. 3amnmcarh H3MEPECHHOE
3HAYEHHE JUaMEeTpa Karuuispa.

50. TIpousBein MHOTOKpaTHOE W3MEPEHHUE BPEMEHHU MaJCHHs IAPUKA C OJXHOU W
TOM e BBICOTBI W MNOMy4YwId 3HaueHus t, = 11,2¢, t, = 11,6¢, t; = 11,4c.
3anucarh U3MEPEHHOE 3HAYCHUE BPEMEHU MaJeHUs IapHKa.

51. Teno, meurasch paBHoMepHo 3a t = (8,6 + 0,1)c mpouwto paccrosaue S =
(17,8 + 0,2)m. 3amucaTh HCTUHHOE 3HAYEHHE CKOPOCTH JBIKEHUsS (1 = %)

52. Teno, meurasck co ckopocteio v = (10,0 + 0,1)M/c MPOXOAUT paccTOsTHHE
S = (300 + 5)m. 3anmcaTh UCTHHHOE 3HAYCHUE BPEMEHHU IBIDKCHUSA (t = %).

53. MarepuanbHas TOYKa MABWXKETCS co cKopocThio o = (15,0 £ 0,2)M/c B
tegenne Bpemenn t = (10,0 +0,1)c. 3amucars WCTHHHOE 3HAUCHHE €€
nepemenieHus (r = v -+ t).

54. Teno wmmeer maccy m = (0,50 + 0,01)kr u o6magaer ycKOpeHHEM g =
(9,80 + 0,05)m/c?. 3anucaTh HCTHHHOE 3Ha4YeHUE Beca Tena (P = m - g).

55. Temo Becom F = (500 + 5)H wumeer mmomans omopsl S = (0,25 +0,01) -
107°m?. 3amucaTh MCTMHHOE 3HAYEHHE JABIEHHUS, OKA3bIBAEMOE STHM TeIoM (p =
il

56. Xuaxocts Maccoit m = (100 & 5) - 107 3kr 3anEMaeT B MeH3ypKke 00beM V =
(100 + 1) - 1073m3. 3anmcaTh MCTUHHOE 3HAYCHHE IUIOTHOCTH JKMAKOCTH (p =
V)

57. HOmuna xomuatel a = (9,54 0,1)M u mmpuna b = (6,2 + 0,1)m. 3anucars
HCTHHHOE 3HAYCHHE IO KOMHATHI (S = a -+ b).

58. O6neM Gemsuna B Gake V = (100 +5)-103m3, a mmorrocts p = (0,80 +
0,01) - 103kr/m3. 3amucaTs HCTHHHOE 3HAUEHHE MAacchl GeH3MHA B Gake (M = p -
V).

59. Cuna Toka B anekTpudeckoit mamme J = (200 + 2) - 1073A, a Hanpsoxenne U =
(2,5 + 0,1)B. 3anucars HCTHHHOE 3HAYEHNE COMPOTUBIICHHS JIAMITOYKH (R = %)

60. I1pn HanpspKeHWH B T JaMibl HakamuBanus U = (220 £+ 5)B ee MomHOCT

P
P = (100 + 5)BrT. 3amucarh HCTHHHOE 3HAYEHHE CHJIbI TOKA B jamiie (J = U)

4.2.1. Jxk3ameH

Ok3aMeH dBiseTcs (QOpPMOM OLEHKM KauecTBa OCBOEHHUS OO0ydaloIMMCsS OCHOBHOM
npodeccuoHalbHOW 00pa30BaTeIbHON MPOrpaMMbl MO pazaenaM AuCHUILINHBL. [lo pesynpratam
9K3aMEHa O00Yy4YaroIIeMyCsl BBICTABIISIETCS OLIEHKA «OTIMYHO», «XOPOLIO», «YIOBJIETBOPUTEIHHO»
WIN «HEYIOBIETBOPUTEIBHOY.

OK3aMeH N0 JIUCUUIUIMHE IMPOBOAUTCA B COOTBETCTBUM C PACHUCAHHEM MPOMEKYTOUHOU
arTecTallid, B KOTOPOM YKa3blBa€TCS BpPEMs €ro IPOBEIEHUS, HOMEp ayJUTOPHH, MECTO
IPOBEACHMS] KOHCYAbTAIMU. YTBEPXKACHHOE pacluCcaHHe pa3MellaeTcs Ha HHQOPMALMOHHBIX
CTEeHJaX, a TaKXke Ha O(UIMATFHOM CaiiTe YHUBEPCUTETA.

VYpoBeHb TpeOOBaHMM AJii NMPOMEKYTOUHOM aTTecTalu OOy4aroUIMXCs YCTaHABIMBAECTCS
paboueil mporpaMMoii JUCHUIIMHBI U JJOBOJUTCS /10 CBEEHHs 00y4JaloIMXCsl B Hadaje ceMecTpa.

DK3aMeHbl IPUHUMAIOTCA, KaK IpaBHIIo, JiekTopamu. C paspeleHus 3aBeayromero kageapoit
Ha 9K3aMeHe MOXET MPHCYTCTBOBATh IpernojaBareib Kadeapsl, MPHUBICUCHHBIN Uil MOMOIIM B
npueMe SK3aMeHa. B ciydae OTCYTCTBUS BeOyILIEro NpernojaBaTelisi SK3aMeH MPUHUMAeTCs
npernojaBaresieM, Ha3HauYeHHBIM paclopsKeHUEM 3aBeyIOIero kadeapoii.

[IpucyTcTBHE Ha B3K3aMeHE MpernoAaBaresedl ¢ Apyrux kadenp 0e3 COOTBETCTBYIOIIETO
pacropsKeHUsl PeKTopa, MPOpeKTopa Mo y4eOHON M BOCHHMTATENbHOW paboTe MM 3aMEeCTUTEINs
nupekropa MHcTuTyTa MO yueOHOM paboTe He TOMyCKaeTCsl.

Jlia mpoBeeHNs 3K3aMEHa BELYIUH NpEnoAaBare/lb HAaKaHyHE IOJYy4YaeT B CEKpeTapuare
JUPEKTOpaTa 3a4€THO-3K3aMEHAI[MOHHYIO BEJIOMOCTh, KOTOpasi BO3BpAIIAe€TCsA B CEKpeTapHar mocie
OKOHYaHMsI MEPOIIPUATHS B IEHb IPOBEACHUS SK3aMEHA WM YTPOM CIIEAYIOLIETO JTHS.

DK3aMeHbl TMPOBOJATCA IO OWJieTaM B YCTHOM WM NUCBMEHHOM BHJAE, JU0O0 B BUIE
TECTUPOBaHMUSA. OK3aMEHAIlMOHHBbIE OMJIETBI COCTABIAIOTCA 110 YCTaHOBIEHHOW Qopme B
COOTBETCTBUU C YTBEPKIACHHBIMU Kadenpoill 3K3aMEHAlMOHHBIMH BOMPOCAMU M YTBEPHKAAIOTCS
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3aBenyonmMM Kadeapoit exeroqHo. B Ouiere cogepKUTcs Tpu BOmpoca: 2 TEOPETUIECKUX BOIpoca
¥ OJJHO IIPAKTUYECKOE 3a/IaHue.

DK3aMeHaTopy MPEOCTABISETCS MPaBO 3a7aBaTh BOIPOCH CBEpX OWIETa, a TaKkKe MOMHUMO
TEOPETUUYECKUX BOMPOCOB JaBaTh JIA PELICHHUS 33/Ja4d U MPUMEPHI, HE BBIXOAAIIUE 32 PaMKHU
MPONICHHOTO MaTepraa 1o U3y4aeMou TUCIUTUTHHE.

3HaHUs, YMEHHUS U HABBIKK OOYUYaAIOLIUXCS OMPEAEISIOTCS OLEHKAMU «OTIUYHO», «XOPOLIOY,
«YIOBIIETBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHO» M BBICTABISIOTCS B 3a4CTHO-IK3aMEHAIMOHHYIO
BEZIOMOCTb B JIEHb IK3aMEHa.

[Tpu mpoBeneHUH YCTHOTO SK3aMeHa B ayJUTOPHH HE JOJDKHO HAXOAUThCs Oolsiee IIecTH Ha
OJTHOTO TIPETIO/IaBaTEelIs.

[Ipu mpoBeneHUM YCTHOTO SK3aMEHa OOydaroluiicsi BHIOMpAeT SK3aMEHALMOHHBIA OWIIET B
CIIy4aifHOM TOPSJIKE, 3aTeM Ha3bIBaeT (pamMuiivio, UMs, OTYECTBO M HOMEpP JK3aMEHAIMOHHOTO
ounera.

Bo Bpems 3kx3aMeHa oOydaromIuMecs MOTYT IOJNb30BATHCA C Pa3pelIeHUs SK3aMEHATOpa
IPOrpaMMOMl JTUCIUIUIMHBI, CIPAaBOYHOM U HOPMATHBHOW JIUTEPATypOMl, APYrUMHU MOCOOUSAMU U
TEXHUYECKUMH CPEIICTBAMH.

Bpems moAarotoBku oTBeTa MpU cAade dK3aMeHa B YCTHON (opMe JOKHO COCTaBISTh HE
MeHee 40 MUHYT (I10 JKETaHUIO O0YJaOIIErocss OTBET MOXKET OBITh IOCPOYHEIM). BpeMst oTBeTa — He
6ozee 15 MUHYT.

OOyJaromuiics, UCTIBITHIBAIOIINNA 3aTPYIHEHUS TIPH ITOATOTOBKE K OTBETY 110 BEIOPAHHOMY MM
OumieTy, ©IMeeT IPaBO Ha BHIOOP BTOPOro OmiieTa C COOTBETCTBYIOIIUM MPOJJICHHEM BPEMEHH Ha
noArotoBKy. [Ipu OKOHYATEIIEHOM OIEHUBAHUM OTBETA OIIEHKA CHIDKACTCS Ha OJMH Oayul. Beimaua
TPEThEero OUieTa He pa3perraeTcs.

Ecnu oOyuarommiicss sBWJICS Ha 95K3aMEH, M, B3SB OWJIET, OTKa3aJCs OT MPOXOXKICHUS
arTecTallid B CBSI3U C HEMOJATOTOBJICHHOCTHIO, TO B  BEJOMOCTH €My BBICTABJISIETCS OIICHKA
«HEYIOBJICTBOPUTEIHLHOY.

Hapymienve AUCHUIIMHBI, CIUCHIBAHHE, MCIOIB30BAHHE OOYYAIOIIMMHCS HEPa3peuIeHHBIX
MIEYATHBIX W PYKOMHMCHBIX MaTepuajoB, MOOMIBHBIX TelIe()OHOB, KOMMYHHUKATOPOB, TUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U APYTUX BHUJIOB JIMYHOW KOMMYHHUKAIIMOHHON M KOMIIBIOTEPHON TEXHUKU
BO BpeMsl aTTEeCTAlMOHHBIX WCIBITAHWN 3alpenieHo. B ciaydae HapymieHUs 3TOro TpeOOBaHUS
npernojaaBatelib 00s3aH YIaduTh OOy4arolIerocs U3 ayguTOPUH U MPOCTABUTh €MY B BEIOMOCTH
OIICHKY «HEYIOBJICTBOPUTEIILHO.

BricTaBieHrne OIICHOK, TMOMYYEHHBIX TMpPU TOABEACHUM PEe3yJbTaTOB MPOMEKYTOUHOM
arTecTalid, B 3a4CTHO-3K3aMEHAI[MOHHYIO BEJOMOCTh M 3a4eTHYI KHIDKKY IPOBOJUTCS B
MPUCYTCTBUH camoro obOyuatomerocs. [IpemogaBarenu HeCyT MepCOHANBHYIO OTBETCTBEHHOCTH 3a
CBOCBPEMEHHOCTh M TOYHOCTh BHECCHHS 3aIlMCEH O pe3ylbTarax IMPOMEKYTOUYHOW aTTECTAIlH B
3a4€THO-2K3aMEHAI[MOHHYIO BEIOMOCTb.

HesiBka Ha 3K3aMeH OTMEYaeTCs B 3a4CTHO-DK3aMCHAIMOHHOW BEJIOMOCTH CJIOBAMHU «HE
SIBUIICS.

Jis  oOyJarommxcsi, KOTOphIe HE CMODIM ClIaTh JK3aMEH B YCTAHOBJICHHBIC CPOKH,
YHUBEpPCUTET YCTaHABIMBAE€T TMEPUOJ JHUKBUIAIMM  33JO0JKEHHOCTH. B 3TOT  mepuon
MPeroIaBaTelid, MPUHUMABIINE SK3aMEH, JOJDKHBI YCTAaHOBHTH HE MEHee 2-X JIHEH, KOIia OHH
OyayT MmpuHUMATh 3aJ0DKeHHOCTH. MHDOopMalus o JUKBUIAIMN 33aJ0HKEHHOCTH OTMEYaeTcs B
9K3aMEHAIIMOHHOM JIHCTE.

OOyuaromumMcsi, MOKa3aBIIMM OTIMYHBIE U XOPOIIME 3HAHUS B TE€UYEHHE CEMECTpa B XOJe
MOCTOSTHHOTO TEKYIIEr0 KOHTPOJIS yCIIEBAGMOCTH, MOXKET OBITh IMPOCTaBIIeHA JK3aMEHAIIMOHHAS
OIIEHKa JOCPOYHO, T.€. 0e3 ciaun 3k3aMeHa. OleHKa BBICTABISETCS B OK3aMEHAIIMOHHBIN JIUCT WU
B 3a4Y€THO-IK3aMCHAIIMOHHYIO BEIOMOCTb.

WuBanuabpl U Tulla ¢ OTPAaHUYEHHBIME BO3MOXKHOCTSMHU 37I0POBBSI MOTYT CAaBaTh dK3aMEHBI B
MEXKCECCHOHHBIA TIEPHOI B CpPOKH, YCTAHOBICHHBIC WHIAWBHIYAJIbHBIM YYCOHBIM IUTAHOM.
WMuBanuapl v IUIa ¢ OTPAaHMYEHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI, UIMEIOIINE HAPYIICHUS OTIOPHO-
JIBUTATEIPHOTO armapara, JOMYyCKAIOTCA Ha aTTeCTAl[MOHHBIE WCIBITAHUS B CONPOBOXKICHHUH
ACCHCTEHTOB-COIMPOBOXKIAIOIIUX.
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[Iporienypa mpoBeaeHHUs MPOMEXKYTOUHOW aTTECTAllMU JJISi OCOOBIX CIy4YaeB HM3JIOKEHA B
«[lomoxeHnn o TeKyleM KOHTPOJIE YCIIEBA€MOCTH M IMPOMEXKYTOYHOM arTecTanuu 00y4aroluxcs
no OIIOII 6akanaBpuara, cnenuanurera 1 Maructparyps» @I'bOY BO FOxHo-Ypanbckuii TAY.

Ne O1eHOYHBIE CPEACTBa Kon 1 HaumeHoBaHMe
HMHIUKATOPa
KOMIICTEHITHH
1 1. Marepus u ee Bumgsl /llomstue «matepus». Bumer marepun. [lomstumsa | UA-1 YK-1
«BEIIECTBO» M «MoJe». Buasl B3auMONEHCTBMH M WX CymHOCTh. lloHATHE | OCYIIECTBISET MOUCK,
«(pmsuxay. Pons ¢usuku B mpodeccun./ KPUTHYECKUH aHAIN3 U
2. Jsmwxenwue u ero ¢popmel /TlorsaTre «aBmkeHne». QOopMBI IBIKESHUS MaTepUH U | CHHTE3 HH(POpPMALUH,
UX CYIIHOCTh. MeXaHNYeCKoe JBIKEHUE U €r0 BUABL./ NPUMEHSIET CUCTEMHBII

3. Bunsl Mexanndeckux kojiebanuit 1 ux ypasHenus /I1o xapaxkrepy Gu3nuecKoro | MOAXOM ISl peIeHUs
npouecca. [To xapakTepy 3aBUCUMOCTH OT BpeMeHu. [1o criocoOy BeiHYxAeHus. [To | mocraBieHHBIX 33134
XapakTepy M3MEHEHUs aMILIUTYAbl. CJI0KeHNEe TapMOHUYECKUX KOJIeOaHUH OXHOTO
HarpaBieHus./

4. Tapmonmueckuil ocumwusitop /IloHATHE «TrapMOHMYECKMH —OCHMILIATOPY.
INonsaTre «pu3nIecKnil MasITHUK». YpaBHEHUE ABMKEHHUS (QU3MIECKOTO MAasSTHHKA.
YacroTa u nepuop konebanmit prsndeckoro MasTHUKA. [IoHATHE «MaTeMaTHIECKUIT
MasTHHUK». YpaBHEHHE IBIKCHHUS MaTeMaTHIECKOro MasTHUKA. YacToTa M mepuon
KOJIeOaHM MaTeMaTHYeCKOTro MasTHUKAa. [IOHATHE (IIPYXMHHBI MAasTHHK.
YpaBHeHHE ABWXKEHHS NPYKHHHOTO MasTHHKa. YacTtoTa M mepuox KonmeOaHMI
NPY>KHHHOTO MasTHHUKA./

5. Tunsl mexanunueckux BosH / [lomepeuHble W MpoxoJbHBIE BOJIHBI. BomHOBas
noBepxHocTb. ®poHT BoiHBL [lnockue U cepuueckue BOJHBI U UX YPaBHEHHUS.
berymme u crosiume BoJIHBI, MX ypaBHeHHs. CHEKTp 3BYKOBBIX BOJIH: MH(]pPa3ByK,
CJIBILIMMBIH 3BYK, YJIBTPa3ByK./

6. OcHOBHBIC TMOJOXKEHHUS CHelnuaabHOi Teopun otHOcuTeiapHOCTH (CTO)
/Mpuaoun  otHocutenbHOcTH — [ammnes.  OCHOBHOE — NOJIOKEHHWE — TECOPHUH
otHocutenbHOCTHU. [TocTynarer CTO Ditamretina. [IpeodpasoBanus Jlopenta./

7. OcCHOBHBIE 3aKOHBI CIICIIHAIEHON TEOPHUH OTHOCHUTEIBHOCTH /PensITHBUCTCKUH
3aKOH CJIOXKEHUs CcKopocTeil. OCHOBHOH 3aKOH pPENSTUBUCTCKOM AWHAMUKHU
MaTepraIbHOW TOYKH. 3aKOH B3aMMOCBS3H MEXIY MacCOd M CKOPOCTBIO. 3aKOH
B3aUMOCBSI3H MacChl ¥ SHEPTHH./

8. OcHOBHbIE TOJIOXKEHUs  MOJIEKYISIpHO-KHHeTHueckoi  Teopun  /IlepBoe
nonoxxenne MKT. Monekyna. Atom. KommuectBo BemiecTBa. MossipHas Macca
BemiectBa. Bropoe mnonoxenne MKT. bpoyHoBckoe nBikenue. Juddysus
BemectB. Tperbe monoxenue MKT. I'paduk 3aBucumMocTH CHIIBI B3aUMOACHCTBHS
OT PACCTOSIHUSA MEXIY MOJIEKyIaMH./

9. SIBnenus nepeHoca /TloHsTHE «sBJIEHHS epeHOCa». TemIonpoOBOIHOCTb. 3aKOH
Oypee. [Ipumepsr TemmonpoBogHocTH. [Juddysus. 3akon @uka. I[Ipumeps
mud¢dy3nn  BemecTB, HaxXOMMIIMXCS B PA3IMYHBIX arperaTHbIX COCTOSHUSX.
Bsi3kocTs wiu BHyTpeHHee TpeHue. 3akoH Heiotona. KosdduuuneHnt Bs3kocTn xak
XapaKTepUCTHKA CBOMCTB KUAKOCTEH./

10. MosnekynsipHble siBieHHs B ra3ax /['azoobpasnoe coctostue. M3oTepMudeckuii
nporiecc. 3akoH bBois-Mapuorra. I'paduku  H30TEpMHUYECKOrO — Mpolecca.
W300apueiii mporece. 3akoH Ieii-JTroccaka. I'paduku m300apHOTO mporecca.
N3zoxopwusrii ipotiecc. 3akon [lapmst. ['paduxu nzoxopHoro nporecca. AauabaTHbiid
nporiecc. YpasHenue Ilyaccona. I'paduku aguabarHoro mporuecca./

11. Peaspuble ra3sl 1 napsl /TIOHATHS «peanbHBIA Ta3» U «mapy». HeHachlmeHHbIH
map. Haceimennsrii map. Kpurndeckoe cocrossHue BemiecTBa. AOCOMIOTHAS
BIQXHOCTh BO3AyXa. MakcumanbpHas BIaXHOCTb Bo3ayxa. OTHOCUTEnbHas
BIQXKHOCTh  BO31yxa. [IpuOOpBl Ui  M3MEpeHMs]  BIAXKHOCTH  BO3AyXa:
TICHXPOMETPbI, THTPOMETP BOJIOCSIHOW, rurporpad./

12. Mosnexynsipuble  siBiIeHUst B kuakocTsX /IIoHATHE <(OKHIIKOE COCTOSHHE
BEIIEeCTBay. XapaKkTep MOJEKYISPHOTO IBUXKEHUS B XKHUIAKOCTAX. [loBepXHOCTHBIN
cnoil B kuakocTaX. MonekynasipHoe pAaBieHHe. IIOBEPXHOCTHOE HaTsSKEHUE.
Kos¢ddummment moBepxHocTHOrO HarskeHus. CMadnBaHWE W HECMadMBaHUE.
Kamunnspusie ssnenus. ®opmyna bopemnu-Xiopena./

13. MonekynsipHble siBieHHsT B TBepiabiX Tenax /[loHsiTHe «TBEpHoe COCTOsSHHE
BemecTBay. Kpucrammmueckne u  aMopdHBIE TBepAple Telma.  XapakTep
MOJIEKYJISIPHOTO JIBIKCHHUS B TBEpABIX Tenax. [loHsTre «medopmarms», ee BUIB U
il 3akoH ['yka. Momymnb ynpyrocTu Kak XapakTepHCTHKa CBOMCTB TBEPABIX TEl./
14. Termoobmennsle npouecchl /TemmonpoBogHocTs. 3akoH @Pypee. Ilpumepst
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TETUIONIPOBOAHOCTH. Konsexiusi. Hcnapenue. TemnnoBoe W3IIy4YeHHE.
TennoemMkocTs. YnenbHas TeIIOeMKOCTb. MossipHas TermioeMkocTs. 3akoH [ecca.
VnensHoe — TemJIOCOAEpXKaHME — NIPOAYKTA.  Temuompoxykuusa.  YAenbHas
TEIIONPOAYKIHS./

15. BemiectBO B ANEKTpHYECKOM Ioje /J{BWKEHHE 3apsDKCHHBIX 4YacTHIl B
aneKkTpudeckoM mnose. IIoHATHE «IpPOBOAHUKY». SIBICHHE 3IEKTPOCTaTUYEeCKOH
UHAYKIMH. DIEeKTPOeMKOCTh poBoaHuKka. Konnencatop. IloTeHuansHas sHeprus
koHzeHcaTtopa. Ilonsatue «auanektpuky». llomspuszanmss ausnexktpuka. [pynmnsl
JVJICKTPUKOB: TOJSAPHBIC, HEMONAPHBIC, KPUCTAIMYECKHE, CETHETOIIEKTPUKH.
OTHOCHTENBbHAS TUANEKTPUIECKast IPOHUIIAEMOCTH CPEeabL./

16. OcHOBHBIE TIOHATHS TOCTOSHHOTO  3JEKTpHYeckoro Toka /IloHATHS
(QIEKTPUYECKUA  TOK»,  IOCTOSIHHBIM  DJIEKTPUUECKUM  TOK».  YCIIOBUS
CYIIECTBOBaHUS  JNeKTpudyeckoro Toka. Cuma Toka. IInoTHocTh  ToOKa.
Onexrtpoaswxymas cuia. Padora toka. Mommuocte Tok. IlocnemoBarenbHoe H
napajjielbHOe ~ CO€JUHEHUE  IPOBOJHHUKOB.  [IpuMeHeHHEe  NMOCTOSHHOTO
JNEKTPUYECKOTO TOKA B CEILCKOM XO3SHCTBE./

17. OcHOBHbBIE 3aKOHBI IOCTOSHHOTO 3JeKTpuueckoro Toka / 3akoH Oma Juist
OJHOPOJHOTO ydacTKa Lienu. BomsramnepHas xapakTtepuctuka. CONpOTHUBICHUE.
VYnenpHOE CONPOTHUBICHUE. YenbHAs JMEKTPHUECKas TPOBOANMOCTb. 3akoH OMa B
muddepennnansHoM Buae. 3akoH OMa 1711 HEOJHOPOAHOTO YYacCTKa LEMH. 3aKOH
Owma st nonHo# nenw. 3akoH J[xoynsa-Jlenma. TemmoBoe neficTBre Toka./

18. TTocTOSHHBII AMEKTPUICCKIA TOK B PA3IMYHBIX Cpefax /INeKTPHISCKUAN TOK B
MeTajiax. OJEKTpUYeCKHd TOK B raszax. [Ipupoma 3/1eKTpHYECKOro TOKa B
anekTponuTax. I[IOHATHSA <«BIEKTPONUTBI», «INEKTPOIUTHUECKAs IUCCOLMALII»
3akonsl Qapanes pia snekrponusza. [lonynpoBoguuku. [Ipupona 3nekTpuyecKkoro
TOKA B MOJYNPOBOJHUKAX. THITBI IPOBOUMOCTH MOTYTIPOBOTHUKOB./

19. Dnementsl reomerpuyeckoil onTHkH /CBeToBOil ny4. OTHOCHTEIBHBIN
MOKa3arellb IpejoMJIeHUs. AOCONIOTHBIA TIOKa3arelb MpeloMIIeHHs. SIBIeHus,
BO3HHKAIOIIME HA TPaHHUIE pas3lesia Cpel: OTpakeHHE, MPeJIOMIICHHE, OTpa)KeHUE.
Yron MONHOTO OTpaXeHUs. 3aKoH MpPSIMOIUMHEHHOIO paclpoCTpPaHEHUs CBeTa.
3aKOHBI OTPaKEHUS U TIPEJIOMJICHHS CBETa Ha TPaHMIIE pasziera cpen./

20. OcHoBer  (oromerpun  /IloHatne  «poTtoMeTpuss».  DHEPreTUUCCKHE
(hoToMeTpruUecKre BEIMUNHBL: MOTOK M3TY4EHHS, CHJIa W3JTydeHHs, O0IydeHHOCTS,
9HEpreTUYecKasi CBeTUMOCTh, YHEPreTHUECKast IPKOCTh, SKCIIO3UIHS, CIIEKTpaIbHas
IUIOTHOCTH SHEPTeTHYECKOH CBETUMOCTH. CBETOBBIC ()OTOMETPUUECKNE BETUUMHBL:
CBETOBOW IIOTOK, CHJIa CBETa, OCBEIIEHHOCTb. D(deKkTHBHbIE (GOTOMETpHUYECKHE
BEJIMYMHBI IS YIBTPaHOIIETOBOM YacTH CHEKTpa: IpUTEMa, IPUTEMHBIA IMOTOK,
CHJIa DJPUTEMHOr0 OONy4YeHMs, SpUTEMHas OOIYYEHHOCTb, OAaKTEPUIIUTHOCTD,
OaKTepULUAHBIA MOTOK, CHJIAa OaKTePULIUAHOTO OONydeHHs, OaKTepuIHIHAS
00JTy4eHHOCTb./

21. BonHoBbie cBoiicTBa yactull /@opmyna ne bpoiins. [udpakifus 3IeKTpOHOB H
HEUTpOHOB B Kpucramwiax. HeonpenenenHoctu [eizeHOepra. CooTHoIIEHUE
HeompeneneHHocTeld. BonroBas gpyrkums. YpasHernus [lpeaunrepa./

22. VzamepeHue IUIOTHOCTH CIHPTA

23. V3MepeHHe MIIIOTHOCTH PacTBOPA COJIN

24. VI3mMepeHne UMITyIIbCca TeJ O B3aUMOAEHCTBUS

25. V3MepeHne UMIyIbCca Tell OCiie X B3aUMOJICHCTBHS

26. VccrenoBanue 3aBUCHMOCTh YIVIOBOI'O YCKOPEHHS BPAIIAIOLIETOCS Tella OT
MOMEHTa Bpalarollel CUITbI

27. ViccnenoBaHue 3aBHCHMOCTh YIVIOBOTO YCKOPEHHS BpAIIAIOIIErocs Tela OT
MOMEHTA WHEPIHH

28. HabmroneHune BiIMsHHS JUIMHBI MAaTeMaTH4eCKOr0 MasTHHKA Ha TEPUOJ €ro
KosreOaHus

29. 3mepeHne YCKOpEeHHS CBOOOIHOTO NaJeHUS METOJIOM MaTeMaTHYeCKOro
MasTHHKa

30. M3MepeHne  OTHOCHTENIBHOM  BI@XHOCTH  BO3JAyXa  aclHpaldOHHBIM
HNCUXPOMETPOM

31. V3MepeHne OTHOCHUTENHHOM BIQKHOCTH BO3/lyXa CTATHYECKUM MICHXPOMETPOM
32. V3MepeHne OTHOCUTENbHOM BIQXKHOCTH BO3/IyXa THTPOMETPOM BOJIOCSHBIM

33. M3MepeHre OTHOCHUTENHHOM BIIaYKHOCTH BO3/lyXa rurporpagom

34. Nzmepenue ko3 HuIpeHTa BI3KOCTH TUCTUILTUPOBAHHOM BOIBI

35. Usmepenue ko3 duimenta BI3KOCTH CIUPTA

36. M3mepenue ko3 duirenTa moBEPXHOCTHOIO HATSKCHHUS YKUIKOCTH

48




37. HccnenoBanue yupyrux CBOMCTB KOCTHON TKaHU

38. HabmroneHue ocuyuiorpaMmbl EpEMEHHOTO TOKa

39. HabmroneHne  OCHMIUIOTpaMMBl  OIHOIIOJYNIEPUOAHOTO  BBINPSIMIICHUS
MEepEMEHHOT0 TOKa

40. HabmroneHne  OCHWIJIOTPaMMBI  JIBYXIIOJYIIEPHOJHOTO  BBINPSMIICHHS
MEepEMEHHOT0 TOKa

41. V3mepenue MHAYKIMHA MarHUTHOTO TTOJIS

42. VI3MepeHne 3MeKTPOIPOBOAHOCTH KUBOH TKaHU

43. N3mepeHne yaeasHOTO CONPOTHUBIICHUS JKUBON TKaHU

44. V3MepeHne yBeNMICHUS 0OBEKTHBA U BEITMIUHBI MUKPOOOBEKTa

45. OmpeneneHne anepTypsl U Ipeaeia pa3pemeHsi MUKPOCKOTIa

46. 3MepeHne 0CBEIIEHHOCTH B TabopaTopuu

47. M3mMepeHue CUIIbI CBETA JIAMITbl HAKaJIMBaHHS

48. M3mepenue JUIMHBI CBETOBOW BOJHBI IPH TPSMOM M HAKJIOHHOM IaJICHUU
CBETOBBIX JIy4ei

49. V3mepenue KOHIEHTPALUK PACTBOPOB ONTHYECKH aKTHBHBIX BEIIECTB

50. HabironeHue CrieKTpoB UCITyCKaHHs CBETa

51. HabmroneHne CrieKTpoB NOIIONICHUS] CBETa

52. Kunemaruka mnocrtynarenbHoro jBwkenusi /[loHsTHe «noctymatenbHOe
nBwkeHue». Cucrema orcyera. Teno orcuera. CriocoObl onpeneneHus MOIOKEHUS
Tena B mpocTpaHcTBe. [lepememienne. CKOpOCTh: MTHOBEHHAs M CPEIHSAS.
'YckopeHue: MTHOBEHHOE, cpefHee, nosHoe. COCTaBIomue YCKOPeHus./

53. Jlunamuka moctynarenpHoro apmxkeHus /IlepBeiii 3axkoH Herotoma. Macca
tena. MueptHocth. [lnmotHOoCcTh BemecTtBa. Btopoit 3akoH Herotona. Cuna.
Nwmmynec Tena. 3ak0oH COXpaHEeHUs UMITynbca. Tperuii 3akon HeroToHa./

54. DHepreTHdecKkne XapaKTEPUCTHKH MOCTYNATEIbHOTO JABWXKEHHS /DHEpTrusl.
Kunernueckas u noteHnuansHas sHeprud. [lonHas MexaHudeckas 3Heprus. 3aKoH
COXpaHEeHHUs] MeXaHW4YeCKoH sHepruu. Mexannueckas padora. KI1/I. Momsocts./
55. Kunemaruka  BpamatenpHoro  jaBwkenust /[loHarwe — «BpamatenbHOE
JIBIDKEHHE». YITIIOBOE IepeMeleHre. YITIOBas CKOPOCTh: CPEIHSAS U MTHOBEHHas.
YriioBoe ycKkopeHHe: cpeiHee 1 MTHOBEHHOE./

56. [luHaMpnka BpamiaTenbHOTO JBIKCHHS /MOMEHT WHEpPIMH MaTepHalbHOU
Touku M Tena. Teopema Illteitnepa. MomeHT ummynbca. MomeHT cuibl. [lneyo
cunbl.  OcHOBHOE — ypaBHEHHWE  JMHAMUKM  BpallaTeIbHOTO  JIBMDKCHUSL.
Hentpudyruposanue./

57. Duepretndeckne XapaKTEPUCTHKH BpaIIATEIbHOTO JABW)KEHHS /JHeprus.
Kunernueckast >Heprusi. 3aKOH COXpAaHEHHS MEXaHHUECKOW SHEpruu Ui Teja,
YYacTBYIOIIETO OJHOBPEMEHHO B TOCTYHATEJBHOM M BpAalaTelIbHOM JBHKCHUU.
Mexanunueckasi paboTa 1 MOUIHOCTb./

58. Xapaxrepuctuku kosebarenbHoe gaBwxkeHue /Ilonsitme «konebaTenbHOE
JBIDKEHHE». YpaBHEHHE TapMOHHYECKHX KojieOaHui. CwmemeHne. AMIUINTY/A.
[uknuaeckas yactota. Yacrora konebanus. [lepuon konebanus. Paza koiebaHui.
CropocTh konebanus. Yckopenue. Crna. DHeprus./

59. BomHoBo#t nporece n ero xapakrepuctuku /IIoHSATHE «BOJHOBOH mporecc»
(MexaHHYecKas BOJNHA). ICTOYHUKHM MEXaHWYECKUX BOJH. YCIOBHS BOSHHUKHOBCHHUS
MeXaHH4ecknx BoOJH. JlnmHa BonHBL. CKOpPOCTh BONHBL YacToTa BOJHBL
PacnipocTpanenne BOJH B pa3NMYHBIX cpedax. VHTEHCHBHOCTb. YpOBEHb
WHTCHCUBHOCTH. [ pOMKOCTB.  AKycTHYECKOe  JiaBleHHE.  AKYCTHYECKOE
conporuBneHne. Bektop YmoBa. CBoilcTBa MEXaHWYECKHUX BOJH: OTpPaKEHHE,
npeoMIIeHHe, TIOTIOIeHHe, HHTephepeHtus./

60. OcHoBHBIC TMOHATHS W ypaBHEHHs MOJEKYIIpHOW (usuku /MneanbHblid ras.
Hasnenne. OcuoBHOe ypaBHeHne MKT. YpaBHeHHE COCTOSHUS HIEaTbHOTO Tasa.
VYpaBuenne MenaeneeBa-Knamnelipona. IlocrossnHass bonbumana. ®Pusznueckuit
CMBICTI ITOCTOSTHHOM bosbimana./

61. Jewxenue wmonekyn BemectB /HauGonee BeposiTHas ckopocTs. CpenHsis
KBaJIpaTH4Hasi ckopocTh. Cpennssi apudmerndeckass ckopocts. Omeir ILlTepHa.
Kpusas pacnpenenenust MoIeKyll UA€anbHOIO ra3a no ckopocTsMm. Pacnpenenenue
Makceemna. Pactipenenenne bombsimana./

62. OcHoBHBIE MOHATHS TepMoanHaMuKH /TepmonnHamuka. TepMoanHaMuUecKast
cUcTeMa W ee THIBL. TepMOTMHAMHUYEeCKHe MapaMeTphl. TepMOTHHAMHUYECKOe
COCTOSIHHE CUCTEMBI. TepMOIMHAMUYECKHHA MPOIECC U €r0 THIIBL./

63. Buyrpennss sneprus rasza /Temneparypa. CpenHsiss KHHETHYECKas JHEPIHs
JIBIKSHMSI MOJIEKYIT. Yncno creneHeit cBo0oibl. BHYTpEHHSISI JHEPTHS OTHOTO MOJIS

N-2. OIIK-1
Pemaer tumnossie
3a1a91
po¢eCcCHOHaTBFHON
EITEILHOCTH Ha
OCHOBE 3HaHMH
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX,
€CTeCTBEHHOHAYYHBIX
JIHUCIUILIIAH C
MIPUMEHEHHUEM
UH(OPMAIIOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHH
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rasa u Jr06oi Macchl raza. Crioco0bl H3MEHEHHsI BHYTPEHHEN SHEPTUH CHCTEMBIL./
64. IlepBoe Hauano TEPMOAMHAMHUKM W €ro IPUMEHEHHE K H30IpoLeccaM
/®u3n4ecKuii CMBICII TIEPBOrO 3aKOHAa TEPMOIMHAMUKH. [IprMeHEeHHe mHepBOro
3aKOHa TEPMOAMHAMHUKM K H30TEpPMHYECKOMY, H300apHOMY, HW30XOPHOMY U
anmabatHOMY mpoueccy. [IpuMeHeHre epBoro 3akoHa TEPMOJUHAMUKHU K KHBOMY
opranusmy./

65. TerutoBble nBurarenu /IloHATHE «TEIUIOBBIE JBHUTATENN». YCTPOHCTBO
terutoBoro  geurarensd. Llukn Kapro. Kosdoumment momesHoro mencTBus
terutoBoro aeuratens. [Tytn nosemmenns KI1/{ TermoBoro qurarens./

66. Outpomms /Monsrne «OHTPOTIHNY. [onstue «o0paTuMBbIit
TEPMOANHAMHUYECKMHA TpOLECC». HTPONMUS H30JIMPOBAHHONH CHCTEMBI IIPH
o0paruMOM  TEpPMOAWHAMHYECKOM  mporecce.  [loHATHE  «HEOOpaTUMBIHA
TePMOJUHAMUYECKUN MpoIecc». OHTPOMUS HU3OJIMPOBAHHOM CHCTEMBI MpU
HeoOpaTHMOM TEPMOANHAMHUYECKOM Tporecce./

67. Bropoe Hayamo TepMmoauHamMHMKH / BTopoil 3akOH  TEpPMOIAMHAMUKH.
IIpuMeHeHHe BTOPOro 3aKOHA TepPMOAUMHAMUKHU K m3omponeccaM. [{ukn Kapho Ha
muarpamme T-S. [lpuMmeHeHMe BTOPOro 3aKOHa TEPMOJMHAMUKHA K  KHBBIM
opranusMam./

68. DmekTpocTatnka /ONEKTPUYECKHHA 3apsil. OIEMEHTapHBIA JICKTPUICCKHMA
3apsaa. Bugsl 3apsamoB. BzaumopelcTBHE 3apsiKEHHBIX Tel. OIEKTpU3aLMs Tell.
3akoH KynoHa. 3akoH COXpaHEHHMS MEKTPUIECKOTO 3apsaa./

69. Dnexrpuueckoe none B Bakyyme / Ilonstue «anexkrpudeckoe mnoie». CoiicTBa
anexktpudeckoro nonsd. Hanpsbkennocts.  IlpuHnunm cynepno3unuu — Monei.
Hotenmman. Ilpuwanmn cynepmo3unuu moneil. Pabora moms. Teopema Iaycca.
[TpumeHeHne HIEKTPUUECKOTO TOJIs B CEJILCKOM X03siiicTBe./

70. MarHuTHOe TmoJe, €ro CBOWCTBAa M XapakTepucTHKH /[loHSATHE «MarHUTHOE
nosie». CBoiicTBa MarHUTHOTO Mojst. Haykius MarauTHoro nosst. Cuia AMmepa.
MaruutHoe B3aMMOACHCTBHUE IPOBOJHUKOB C TOKOM. MarHuTHas IpOHULIAEMOCThb
cpenbl. MarHUTHBIM NOTOK. MarHuTHbIE MOMEHT. HanpspkeHHOCTh MAarHUTHOTO
nosst. [IpuMeHeHre MarHuTHOTO TI0JIsI B CETIbCKOM XO03siicTBe./

71. MaruuTtHble cBo¥cTBa BemecTB /IIpupoma marnermsma. JlpaMarHeTHKH.
[Mapamarsetukn. @eppoMarHeTHKy. J[BIKeHNE YacTHIl B MATHUTHOM T10JI€./

72. DnexkTpoMarHUTHas MHAYKIWS U CAaMOMHIYKIUS /SIBICHHE 3MEeKTPOMArHNTHOH
uHaykuud. Onbit @apajes. 3akoH dapajges I SJIEKTPOMATHUTHOW HHIYKIUH.
IIpaBuno Jlenna u mnpaBwio mnpaBol pyku. SIBiaenue camouHaykuuu. IC
CaMOMHAYKIMHU. VIHIyKTUBHOCTD IIPOBOJIHUKA./

73. Tlepemennsblii snekrpudyeckuil Tok /IloHsiTHe «nepeMeHHBI TOk». [paduk
nepeMeHHOro Toka. [lonmy4yeHnue nepemenHoro toka. JlelicrByromue (3G QekTrBHbIE)
3HAYEHUS CUJIBI TOKA M HANpPSKEHUS IMepeMeHHOro Toka. CONpOTHUBIEHHE B LEMAX
MEPEMEHHOTO TOKa: aKTHBHOE, MHAYKTHBHOE, EMKOCTHOE M MOJHOE (MMIIEIAHC).
Pabora #u MOImHOCTE TIEPEMEHHOTO TOKa. lIpuMeHeHHe IepeMeHHOTO
NIEKTPUUYECKOTO TOKA B CEILCKOM XO3SHCTBE./

74. DOnexrpomarHutHoe mone /[IoHATHE «ANEKTPOMAarHUTHOE moje». OCHOBHBIE
HNOJOKEHUsT Teopun MakcBemia Juis 2MEeKTPOMAarHUTHOIO MOJNIsA. YpaBHEHHS
MaxkcBeita It SJIeKTPOMAarHUTHOTO T10JISL./

75. DmextpomarauTHble KoleOaHUs /[IOHATHE «INMEKTPOMATHUTHEIC KOJICOAHMS».
Bugpl  9MeKTPOMAarHMTHBIX — KOJEOaHWH:  CBOOOJHBIE W BBIHYX/ICHHBIC.
KoneGarenbHplii KOHTYp. OHEPrus SIEKTPOCTATHYECKOIO MO KOHIEHCATOpa.
OHeprust MarHWTHOTO TIONIS KaTYIIKA. OHEPrHus AJIEKTPOMAarHUTHBIX KOJEOaHMH.
YacToTa 1 mepruo COOCTBEHHBIX KoJIeOaHuil./

76. DnektpoMarHUTHbIE BOJHBI /TIOHATHE «3NEKTpOMAarHUTHAs BoJiHa». [IIOTHOCTD
[I0TOKa 3JIEKTPOMAarHUTHOM sHepruu. Bekrop VYmosa-IloiinTunra. [luana3oHsl
9JIEKTPOMArHUTHBIX BOJIH: PaIMOBOJIHBI, HHPPAKpACHOE U3IIy4eHHEe, BUJUMBIN CBET,
YIBTpa(HOIeTOBOE U3IyYEHHE, PEHTITEHOBCKOE M3JIydYeHHe, raMma-u3iydenue. Vx
(bu3HYecKre XapaKTePUCTUKH, HCTOYHUKH, CBOHCTBA, 00IAaCcTH IpUMEeHeHusL./

77. Unreppepennnst ceera /[lonstne «mHTepdepeHnns ceera». KorepeHTHble
BoJIHBL. Crioco0bl HaOmoneHus nHTepdepennnu: onbiT FOHra, Gunpusmsr @peHens,
3epkana @penens, MHTepPEepeHIMS HAa TOHKHMX IUIEHKax. PasHocTh Xoma BOJH.
YcnoBus BO3HUKHOBEHHS WHTEPPEPEHIMOHHBIX MAaKCHMYMOB W MHHHMYMOB.
Onpenenenne pe3yabTHPYIOMESH aMIUIUTYAbl KojdeOaHWH TNpU  HAJOKCHHUH
KOTEPEeHTHBIX BOJH. [I[pumMeHeHne natepdeperHium./

78. Jlubpakums wu nospusanus ceera /[lonsrue «audpakius». YcaoBus
HaOmoneHns audpakium.  Judpakmous cBera Ha JTUGPAKIMOHHOW peIIeTKe.
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VYcnoBusi BO3HMKHOBEHHS MAaKCHMyMOB M MHHHMYM mudpaxouu. IlorATus
«ECTECTBEHHBIH CBET» M «IOJAPH30BaHHBIN cBeT». [lomyuenne monsspu3oBaHHOIO
cBera. 3akoH Mastroca /i1 onpe/ieIeHUs] THTEHCUBHOCTH CBETa MPOILE/IIIETO Yepes3
MOJSIPU3aToOp,  aHANM3aTop,  INOJSpU3aTop M aHanu3arop.  llpuMeHeHHe
HOJISIpU3ALHN./

79. Hucnepcusi ceeta /IloHstue «aucnepcusi». Bumsl mucnepcuu: HopMalbHas,
aHoManbHas. [loHATHE «crekTp». Buabpl CIEKTpOB: MCHYCKaHUS W MOIIOLICHUS.
CrutomniHsle, THHEWYATHIE U IOJIOCAThIe CIEKTPHI. CIeKTpalbHBIN aHamm3./

80. Ilormomenwe (abcopbumsi) cBera /IloHATHE «IIOTJIOIICHWE CBETa». 3aKOH
Byrepa. Koa¢ddumment nornmomenns. 3axon byrepa — bepa. Ontrdeckas mioTHOCT
BemectBa. Koaddumuent npormyckanus. [IprMeHeHre B CETECKOM X035HCTBE./

81. JIromunecnennus /[IoHATHE «IIOMHHECTEHIMSD». MEXaHI3M JIIOMHHECIIEHIINH.
Bunpt  momubecuenimu:  QuyopecueHuuss  u - ¢docdopecueHums.  Tunbr
JIFOMUHECLICHIINH: XEMUJIFOMUHECLICHIUS, OMOXEMHITIOMUHECLICHIIUS,
Ka/IOTOJIOMUHECIICHIIMS,  PEHTTCHOJIIOMHHECHCHIMS,  TPUOOIIOMUHECLCHIIUS,
¢oromomunecneHnus. 3akoH Crokca. JIIOMUHECLIEHTHBIH aHau3./

82. TeruoBoe nznyuenue /[lonsarue «remnoBoe u3inydeHue». [ToHATHS «HONHAs U
CIIEKTpaJIbHAsl JIy4eHCITyCKaTeNbHasi CIOCOOHOCTBY», «IOJNHAs W CIIEKTpasibHas
JTy4enonIONIaTeNIbHAsl  CIIOCOOHOCTB», «a0COMIOTHO YEPHOE TENO0». 3aKOHEI
TerutoBoro m3nydeHus: Kupxroda, Crepana — bomprmana, Buna. 3aBUCHMOCTB
CIEKTPAIBHON IJIOTHOCTH SHEPreTHYECKONH CBETHMOCTH a0COJIIOTHO YEPHOTO Tela
OT JUTMHBI BOJHBIL./

83. ®oroaddexr /Tlonstue «poTorddexr». Bumpl (ortorddexra: BHEmHUN H
BHyTpeHHuH. HaOmonenne BHemHero Qotodddexra. 3akoHB  BHEIIHETO
¢dorosddekra. YpaBHenne ODitHiureitHa. Pabora BbIXO#a 3JEKTpOHAa M3 MeTasUa.
Kpachuas rpanuna gotoaddexra./

84. Dddexr Komnrona. [lanenue ceera /OmbiT KommnTona. 3akoH COXpaHCHUs
ummnynbca anektpona. Onbir [1.H. JleGenesa. [laBnenue cBera i1l abCOIIOTHO
YEepHOTO0, OEJI0ro U 3epKajJIbHOTO Tena./

85. Mogenu crpoenus aroma /Atomuctuueckas moxaeib. Moxens JIx. TomcoHa.
IInanerapnas Monenb aroma. Iloctymatel bopa. ®opmyna bamemepa. ®opmyna
bamemepa — Pupbepra. CnekTp wm3mydeHHs atoma Bojopona. Pamumyc opOuTh
anekTpoHa. CKOpPOCTh 3JIEKTpOHA. OJHeprus odnekTpoHa. CIHEKTp 3HEpruit
JNIEKTPOHA. YPOBHH SHEPTHH./

86. DnemeHTHl coBpeMeHHOH (m3uKy aromMoB M Mojekyn /KBaHTOBBIE uucia:
IJIaBHOE KBAaHTOBOE YHCIIO, OPOUTAIFHOE KBAHTOBOE YKCIIO, MArHUTHOE KBAHTOBOE
9HCII0, CHUHOBOE KBaHTOBOE uncio. IlpaBuna orbopa. [Mpunuun Ilaymu. [puaiumn
MuHHMYyMa >Heprui. [lepuomrmueckas cuctema snementoB (.M. Menneneena./

87. Crpoenue simpa aroma /Mopenu crpoeHusi atoMHOro sjpa. OOo3HaueHHe
aroMHbIX sipep. V3zorombl. M300apel. M3oronbl. [ledekr macchl. DHeprust cBsi3u.
SlnepHble CUIIBL./

88. PamgmoaxtmBHOCT, /  IloHsATHE  «pagMoOakTUBHOCTB».  EcTecTBeHHas
paaroakTUBHOCTh. VICKycCTBEHHAs paJMOAKTHBHOCTb. THIBI paJdOaKTHBHOTO
pacnmanma: ambda-, Oera-, ramma-pacnan. Ilepmon momypacmama.  3akoH
paaroakTUBHOTO pacraza. /

89. Snepubie peakin /TloHsTHE «€sinepHble peakuuu». Cxema sIepHOH peakinu.
Tumb! SIIEpHBIX peakui: peakysd aHHATWIALNH, PEaKIUN ACIEHUS Saep, peakiiuu
cuHTE3a szep./

90. DiemeHTapHBIE YaCTHIIBI /Tlousarue «3JIEMEHTAPHBIE YaCTHIIBI.
Knaccudukanus sneMeHTapHBIX 9acTUIl. B3anMoaelncTBre dJIeMEHTAPHBIX YaCTHII.
Kgapku. ®yHaMeHTaIbHbBIE B3aUMOICHCTBUSL/

IlIxama u KpUTEpUN OIIEHUBAHUSI OTBETA 00YYAIOIIETOCs TPEICTABIICHBI B TAOJIHIIE.

IIxaJua Kpurepuu oueHuBanus

- 00y4arOIIUIACS TIOTHO YCBOMI Y4eOHBIN MaTepua;

- TIOKa3bIBa€T 3HAHHWE OCHOBHBIX ITOHSATHI JUCHUITIIINHBI,

IrpaMOTHO TIOJIb3YCTCA

TEPMHUHOJIOTUEH;

Ouenxa 5 - MPOSIBISIET YMEHWE aHAIM3UPOBaTh W 0000IMIaTh WHPOPMAIMIO, HABBIKA CBSI3HOTO
ONMCAHUS SIBICHUU U IIPOLECCOB,

(oTmIaHO)

IIOCJICA0OBATCIIBHOCTH,

IIpUMepamu;

- JACMOHCTpHUPYET YMCHUE MH3JIaratTb Marepuajal B onpeaeneHHOﬁ JIOTHYECKOM

- HOKa3bIBACT YMCHHC HIUIFOCTPUPOBATHL TCOPETUYCCKUEC IIOJOXKCHUA KOHKPETHBIMU
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- IEMOHCTPUPYET CHPOPMHUPOBAHHOCTH U YCTOMUNBOCTH 3HAHUH, YMEHHI 1 HABBIKOB;
- MOTYT OBITh JOMYIICHBI OIHA—IBE HETOYHOCTH NPH OCBEIIEHHH BTOPOCTEIECHHBIX
BOIIPOCOB

- OTBET YAOBJICTBOPSICT B OCHOBHOM TPEOOBAHUAM Ha OICHKY «5%», HO MPH 3TOM HMEET
MECTO OJIMH U3 HEIOCTaTKOB:

- B YCBOCHHH YYeOHOTO MaTepuaia IOMYyIIeHbI IPOOebl, He MCKA3HMBIIUE COICPKAHNE
OTBETA;

- B M3JIOKEHUU MaTepHalia JONYyIeHbl He3HAYUTEIbHbIE HETOUHOCTH

Ouenka 4
(xoporiio)

- 3HaHHWEC OCHOBHOIO TMPOrPAMMHOI0 Marepuaja B MHHHUMAIBHOM o0ObeMe,
MOTPEIIHOCTH HEMPUHIUIHAIBHOTO XapaKTepa B OTBETE HA JK3aMEHE: HEIMOJIHO WIH
HETOCJIeJOBAaTeIbHO PACKPBITO CONEpXKAaHWE MaTephala, HO TOKa3aHo oOmiee
MTOHUMaHHE BOIIPOCOB,;

- UMENUCh 3aTPyIHEHWs WIA [ONYyIIEeHHl OMHUOKA B OIpPENeIICHNH MOHSITHHA,
WCTIONB30BaHAH TEPMHUHOJIOTHH, OIMCAaHWH SBICHUH M IPOIECCOB, HCIIPABICHHBIC
MTOCIIe HABOISIINX BOIIPOCOB;

- BBIABJIICHA HEOOCTaToOuHas  COOPMHUPOBAHHOCTh 3HAHWH, YMEHHH W HAaBBIKOB,
o0ydJaronuiics He MOXKET IPUMEHHUTH TEOPHIO B HOBOW CUTYaIlUH

Orenka 3
(YIOBIETBOPUTEIHHO)

- mpobenbl B 3HAHUSAX OCHOBHOTO IPOTPAMMHOTO MaTepHaja, HpUHIMITHAIbHBIC
OIJ_II/I6KI/I IIpU OTBETC HA BOIIPOCHI;

- 00HapyeHO HE3HAHWC WJIM HEMOHMMAaHUE OONbIICH Wi HanboJiee BAKHOW YacTH
yueOHOro Marepuaia;

- JOIMYIICHBI OILINOKH B OIPCACIICHNN HOHHTHﬁ, IIpU UCIIOJIb30BaHUN TCPMHUHOJIOTUH, B
ONMCAHUU SIBJICHUM M IPOLECCOB, KOTOPbIE HE UCIPABICHBI IIOCIE HECKOIBKUX
HaBOAIIUX BOIIPOCOB;

- HC C(l)OpMI/IpOBaHLI KOMIIETCHIIHUH, OTCYTCTBYIOT COOTBETCTBYIOLINEC 3HAHWA, YMCHUA U
HaBBIKU

Orenka 2
(HEeymOBIIETBOPUTEIBHO)

TecToBbie 3aJaHus 110 JUCHUITIIINHC

No OrLieHOYHBIE CPEICTBA Kon u HanmeHoBanue
HHJIMKaTOPa KOMIICTEHIINU

1 | 1. Bce, 9T0O HAC OKPY’KaET, YTO IMO3HAETCS C MIOMOIIBIO0 OPTaHOB UYBCTB, HUa-1 yK-1

Ha3bIBACTCA ... OcyIecTBisIeT MOUCK,

1) BemecTBOM KPUTHUYCCKUH aHATIH3 U

2) marepueit CUHTE3 HH(POPMALIUH,

3) monem MIPUMEHSET CHCTEMHBIN

4) Tenom TIOAXO JUISl pEILICHUS

MOCTABJICHHBIX 33,189
2. By matepuu, U3 KOTOPOTO COCTOSIT Telia, HAa3bIBACTCA ...
1) BemecTBOM

2) MOJeKyJI0i

3) monem

4) atromoM

3. By Matepuu, mocpeicTBOM KOTOPOTO B3aMMOJICHCTBYIOT TeNa, Ha3bIBAETCS ...
1) BemecTBOM

2) MoneKynoi

3) nonem

4) atromom

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

1) Tenamu, 00NAIAIOIUMH MAaCCOM MTOKOS

2) Tenamu 0018 JAOLIMMU 3aPSIOM

3) aneMeHTapHBIMU YaCTUIIAMHU

4) HyKJIOHAMH BHYTPH sI[pa aToma

5. DIEKTPOMarHUTHOE B3aMMOJIEHCTBUE OCYIIECTBIACTCS MEKILY , 38 CUeT
SIIEKTPOMATHUTHOTO TIOJIS.

1) Tesamu, 061aJaArOIIAMA MACCOM MOKOSI

2) TenamMu 00JANAIOIIMMHE 3aPsIIOM

3) aeMeHTapHBIMK YaCTUI[AMHU

4) HyKIIOHaMM BHYTpPH sApa aroma

52




6. Cnaboe B3anMOICHCTBHE OCYIIECTBISICTCS MEKIY ...
1) Tenamu, 00agalOIIMMU MAaCCOM MOKOSI

2) TenaMu 00JIAAOIIMMH 3aPSIOM

3) aneMeHTapHBIME YaCTUIIAMH

4) HyKJIOHaMH BHYTpH sIpa aToMa

7. CubHOE B3aMMOJICHCTBUC OCYIICCTBISACTCS MEXKY ...
1) Tenamu, 0ONAAIOIIUMH MacCOM ITOKOS

2) TenmaMu 00T TAOIIMMH 3aPSIOM

3) seMeHTapHBIMH YaCTHIIAMH

4) HyKJIOHaMH BHYTpPH sipa aromMa

8. (bopma IBIDKECHHSI MATEPHHU BKIIFOYACT B CeOsl H3MEHEHHS,
MPOUCXOAIINE HAa YPOBHE 00MIECTBA, OOIIECTBEHHBIX OTHOIICHHH.

1) Ousnueckast

2) XuMuueckast

3) Buonoruyeckas

4) CounanbHast

9. (bopMa IBIDKEHHS MaTEPUX BKIIFOYAET B Ce0sI TIPOIIECCHI,
CBSI3aHHBIE C MIPEBPAIEHNEM BEIECTBA, PEaN3yeTCsl Ha YPOBHE MOJICKYJIbI
1) dusnyeckas

2) Xumudeckast

3) Buonoruueckas

4) CounanpHas

10. (dhopMa IBIDKCHHS MaTEPUU BKJIFOYAET B CeOs TBHIKCHUE
3IIEMEHTAPHBIX YACTHIL U MTOJIEH, Pean3yeTCs Ha YPOBHE MUKPOCTPYKTYPHI
(MoeKyia, aToM, JIEMEHTAPHBIE YACTHUIIBI)

1) Ousnueckast

2) Xumudeckast

3) Buonoruueckas

4) ConmanbHast

11. (hopMa IBIDKCHHS MaTepUH BKIIIOYACT B ce0sl QyHKIIMOHUPOBAHHE
Y pa3BHUTHUE )KHUBBIX OPraHU3MOB, PEAN3YeTCsl Ha YPOBHE KIIETKH

1) Ousnueckast

2) XuMuueckast

3) Buonoruyeckas

4) CounasnpHas

12. B 3aBUCHMMOCTH OT BHJIa TPACKTOPUH MEXaHUYECKOE TBHKECHHE MOXET OBITS ...
(BriOepuTe Bce BepHBIC BAPHAHTHI OTBETA)

1) npsiMmonuHeiHOe

2) paBHOIIEPEMEHHOE

3) paBHOMEpHOE

4) HepaBHOMEpHOE

5) kpuBONHHEHHOE

6) 110 OKPYXKHOCTH

13. B 3aBHCHMOCTH OT XapakTepa W3MEHEHHUsI CKOPOCTH PAa3IMYalOT IBIKCHUE . ..
(Br1GepuTe Bce BepHBIE BAPHAHTHI OTBETA)

1) npsiMonuHeliHOEe

2) paBHOIIEPEMEHHOE

3) paBHOMepHOE

4) HepaBHOMEpHOE

5) kpuBONHHEHHOE

6) Mo OKpYXHOCTH

14. Tlpu ymeHbIIeHNH B 4 pa3a JTUHBI HUTH MaTEMaTHIECKOTO MasiTHUKA TIEPHOJ
KOJICOaHHUS ...

1) He u3MeHHUTCS

2) yBenuuutcs B 4 pasa
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3) yBenuuurcs B 2 pasza
4) ymeHpIIuTCs B 2 pasa

15. Ipu yBenuyeHnu B 4 pasa JUIMHBI HUTH MATEMATHYECKOTO MAsTHUKA U
yBEIIMYECHUH MAcChl Ipy3a B 4 pa3a, IepHo KoJeOaHus ...

1) He u3MeHHUTCS

2) yBenuuurcs B 4 pasa

3) yBennuutes B 2 pasa

4) yMeHbIIUTCS B 2 pasa

16. [Ipu yBenmueHNH MaccH Tpy3a B 4 pas3a mepruos KojiebaHus MPYKHHHOTO
MasTHHUKA ...

1) yenuuntes B 2 pasa

2) He U3MEHHTCS

3) yBenuuurcs B 4 pasa

4) yMeHbIIUTCS B 2 pasa

17. Tlpu yBenuveHun B 2 pa3a MaccChl Ipy3a U YBEJIUUCHUH KECTKOCTH TPY)KUHBI B
2 pasa, TIeproJT KOJIeOAHUS TIPYKHHHOTO MasTHHKA ...

1) He u3MeHHTCS

2) yMeHBIIHUTCS B 2 pasa

3) yBennuutes B 2 pasa

4) yBennunTcs B 4 pasa

18. B ocHOBe crienuaibHON TEOPUU OTHOCUTEIBHOCTH ...

1) ObLT MOTOYKEH IKCTIIEPUMEHT, TOKAa3aBIINi HE3aBUCUMOCTh CKOPOCTH CBETa OT
CKOPOCTHU ABMKCHUS UCTOYHMKA U IPUCMHUKA CBETa

2) GbUT MOJNOXKEH IKCIIEPUMEHT TI0 H3MEPEHUIO CKOPOCTH CBETA B BOJIC

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

4) 6bL1a MONOXKEeHa TMIOTe3a O B3aUMOCBSI3H MAcChl U SHEPTUH

19. Tlpu ycTaHOBICHUU COOTHOIICHHS MEXK/Ty 3aKOHAMH KIIACCUYECKOH MEXaHUKH U
CIEIUATBHOM TEOPHUH OTHOCHTEILHOCTH BEPHBIM yYTBEPXKICHUEM SBIISETCS ...

1) BTOpBIE HOJHOCTHIO OMPOBEPTAI0 MEPBbIC

2) BTOpBIE MEPEXOMAT B MEPBBIC PH ABMKSHUH YaCTHI[ CO CKOPOCTHEO MHOTO
0oJIbIlIe CKOPOCTH CBETA

3) mepBbIe TIEPEXOIAIT BO BTOPBIC PH OMMCAHUH MUKPOYACTHII

4) BTOpBIE MEPEXOAT B IEPBBIE MPH IBMKCHUH YACTHUIL CO CKOPOCTHIO MHOTO
MEHbIIIE CKOPOCTH CBETa

20. CKOpOCTb CBETa B BaKyyMe HE 3aBHCHT OT CKOPOCTH JBHKEHHS HCTOYHHUKA K
HaOJIFO/IaTeNst — 3TO TIPUHIIAII ...

1) oTHOCHTENBEHOCTH

2) mocTOsAHCTBA

3) HE3aBUCHMOCTH

4) coOTBETCTBHS

21. dusnyeckue SIBJICHNUS B OJNHAKOBBIX YCIOBHUAX MPOTEKAIOT OJNHAKOBO BO BCEX
HUHEPIMAIBHBIX CHCTEMAX OTCYETa — TO TPHHIIAII ...

1) otHOCHTENBHOCTH

2) IOTIOTHATENEHOCTH

3) cooTBeTcTBUS

4) He3aBHCHMOCTH

22. Kocmuueckuii Kopabiib ¢ IByMsl KOCMOHABTAMH JIETHT cO CKOpocThio v=0,8¢C (C
- CKOPOCTB CBETa B BaKyyMe) B CUCTEME OTCUETA, CBSI3aHHOW C HEKOTOPOH
rwaHeToi. OJIMH U3 KOCMOHABTOB MEJUICHHO NTOBOPAYMBAET METPOBBII CTEPKEHb U3
MOJIOXKEHUsI 1, epIeHIUKYISIPHOTO HAITPABICHHUIO ABMKEHHS KOpaois, B
MOJIOXKEHHE 2, MapajiebHOE HAITPABICHHIO ABMKEHUs. J[IMHa 3TOro cTepikHs ¢
TOYKH 3peHHsI HaOIIoqaTesIs, HaxoIAIIerocs Ha TUIaHeTe, ...

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

2) mamenstercst ot 1,0 M B monioskernu 1 10 1,67 M B OJIOKEHHH 2
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3) pasna 1,0 M npu J1060# €ro OpUEHTALIMI
4) usmensiercsi ot 0,6 M B nonoxenunu 1 10 1,0 M B mosnokenun 2

23. Kocmuueckuit kopabiib ¢ AIByMsI KOCMOHABTaMH JIETHT co ckopocTbio v=0,8c (c
- CKOPOCTh CBETA B BAKYyME) B CUCTEME OTCUETa, CBI3aHHOMN ¢ HEKOTOPO
wianeToi. OMH W3 KOCMOHABTOB MEJICHHO ITOBOPAYHMBACT CTEPKEHb NIuHOI 0,6
M U3 MOJIOKEHUS |, MapaieIbHOTO HAPABICHUIO IBUYKEHUS KOPaOJIs, B
TOJIOKEHHE 2, MePIeHINKYIIPHOE HAIIPABICHUIO ABIKCHUA. J[JIMHA 3TOTO CTEPKHS
C TOYKH 3pEHUs HaOIIomaTeNsl, HaXOAAIIEeTOCs Ha TUTaHeTe, ...

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

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

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

4) usmensiercs ot 0,6 M B onoxenuu 1 10 1,0 M B monoxkenun 2

24, Kocmuyeckuit kopabitb 1eTUT co ckopocTbio v=0,8c (c - CkopoCcTh CBeTa B
BaKyyMe) B CICT€ME OTCUETa, CBA3aHHON C HEKOTOPOH mianetoi. OnuH u3
KOCMOHABTOB MEJJICHHO IMOBOPAaYMBAET METPOBBIN CTEPKEHb U3 MOJOXKEHHUS 1,
MEPICHIUKYIISIPHOTO HATIPABJICHUIO JIBHKCHHUS KOPAOIs, B MOJOKEHUE 2,
napajuieIbHOS HAMPaBICHHUIO IBIDKEHIS. J{JIIHA 3TOTO CTEPKHS C TOYKH 3pSHHS
JPYTOTO KOCMOHABTA ...

1) m3mensiercst ot 1,0 M B monoskernu 1 10 0,6 M B IOJIOKEHUH 2

2) uamenstercs ot 1,0 M B mostoskerus 1 10 1,67 M B OI0KeHMH 2

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

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

25. Kocmuueckuit kopabitb 1eTUT co ckopocThio v=0,8c (c - CKOpOCTbh CBeTa B
BaKyyMe) B CUCTEME OTCUeTa, CBA3aHHOMN ¢ HEKOTOpoil taneToit. OauH U3
KOCMOHABTOB MEJJICHHO OBOPAaYMBAET METPOBBIN CTEP>KEHb U3 TIOJIOXKEHHUS 1,
napasuieIbHOTO HAIIPABJICHHUIO ABHKCHUS KOPaOJis, B MOJOXKCHHUE 2,
MEPIEeHIUKYIIPHOE HAMPABICHUIO IBHXEeHHUs. [IJIMHA 3TOTO CTEP)KHS C TOUKH
3peHHS JPYTOro KOCMOHABTA ...

1) m3mensiercst ot 1,0 M B monoskernu 1 10 0,6 M B IIOJIOKEHUH 2

2) uamensiercs ot 1,0 M B mostoskeruu 1 10 1,67 M B o0KeHuH 2

3) pasna 1,0 M nipu 110001 €ro OpueHTAIMN

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

26. bpoyHOBCKOE JIBU)KEHHE TTOJITBEPIKAAET CYIIECTBOBAHUE ...
1) B mpupo/ie uaeansHOTO ra3a

2) Xa0THYCCKOI'0 TEIJIOBOT'O ABMKCHUA aTOMOB U MOJICKYJI

3) BSIBKOCTH KHIKOCTEN

4) cBepXBBICOKOTO BaKyyMa

27. UtoOBI CKOPOCTH IBHMYKEHHUS OPOYHOBCKHX YaCTHI] YBEIMIIIACH HEOOXOIMMO
...(BeIOepuTe BCe BepHBIC BAPHAHTHI OTBETA)

1) yBenmuuuTh TEMIIEPATYPY

2) yMEHBIIUTh TEMIIEPATypy

3) yBennuuTh Maccy OpOYHOBCKOH YaCTHIIbI

4) yMEHBIIUTH MacCy GPOYHOBCKOM YaCTHUIIbI

5) yBeNNYUTEH KOHIIEHTPAI[HIO YACTHII

28. lnst n30TepMHUYECKOTO MPOLIeCcca 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'IS[ H30XOPHOTO Iponecca CupaBeAJIMBbl COOTHOILICHUS ...
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. Jlyist u300apHOTo mporecca CnpaBeUIMBbl COOTHOIICHHS . ..
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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

31. TIpomuecc, B X0/le KOTOPOTO YMEHbIICHHE BHYTPEHHEH YHEPT UK ra3a MO3BOJISIET
€My COBEpIIUTh paboTy HaJl BHEIIHUMH TEJIAMH, HA3bIBAETCS ...

1) nzoTepmudeCKHii

2) agnaOaTHBIM

3) U30XOpHBIH

4) u3oGapHsIit

32. TIpotiece, mpu KOTOPOM W3MEHEHHE BHYTPCHHEH SHEPIHH PaBHO paboTe, B3sATON
CO 3HAKOM «MUHYC», Ha3bIBACTCA ...

1) aguabarHbpIM

2) u300apHBIM

3) uzoTepMuUECKUM

4) U30XOpPHBIM

33. - 3TO HANPSHKEHHOE COCTOSIHUE TIOBEPXHOCTHOTO CIIOS JKHIKOCTH.
1) I[ToBepXHOCTHOE HATSKECHUE

2) MonekynsapHoe JaBJICHUE

3) Cuita NOBEpXHOCTHOTO HATSKCHUS

4) KoadurmeHT TOBEpXHOCTHOTO HATSHKSHUS

34. sIsnenne 3aKJIF0YaETCs B TOM, YTO CMAYUBAIOIIAs] )KUAKOCTh B
KamuUTsIpe MOMHUMACTCS M YCTAHABIUBACTCS BBIIIIE, Y€M B COOOIIAOIIAMCS C HUM
IIIPOKOM COCYIE, a HECMAauHBAOIast )KUAKOCTh OMYCKACTCS M YCTAHABINBACTCS
HIKE, YeM B COOOMLIAIOMINMCS C HUM IITHPOKOM COCYIIE.

1) Ba3KoCTH

2) KamWwUIPHOCTH

3) HOBEPXHOCTHOTO HATSKCHHS

4) nubdy3un

35. JKHIKOCTD B KaIMIUIAPE MOAHUMAETCS M YCTaHABINBAETCS BBIIIE, YEM
B COOOIIAFOIIAMCS C HUM IIUPOKOM COCYIIE.

1) CmaumnBaromias

2) Bsizkast

3) HecmauwmBaromiast

4) UneansHas

36. JKHIKOCTD B KalMIUBIPE OMYCKAETCS M YCTaHABJIMBAETCS HUKE, YEM B
COOOMIAOIIMMCS C HUM [ITHPOKOM COCY/IE.

1) CmaumBaroras

2) Bsizkas

3) HecmaunBaromas

4) UneanbHas

37. Ecitit cItbl IPUTSDKEHHST MEKY MOJICKYJIaMHE KHIKOCTH GOJTBIINE, YeM MEKITY
MOJICKYJIaMH JKHIKOCTH W MOJIEKYJIAMH TBEPIOTO TEJNA, TO 3Ta KUIKOCTh
SIBIISICTCS. ..

1) Bs3KoiA

2) cMaduBaronen

3) uneanbHOIM

4) HecMaumBaroLIei

38. Ecinu Crutbl IIPUTSKEHHS MK MOJIEKYIIAMHE JKHKOCTH MEHBIIIE, YeM MEXKIY
MOJIKYJIaMH JKHJIKOCTH U TBEPIOTO TeNa, TO 3Ta KUIKOCTh SIBIISETCS ...

1) Bs3KoiA

2) cMauMBaroIIEH

3) uaeanbHOM

4) HecMaumBaronIei
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39. IIpu MorpyKeHUH B XKUAKOCTHh KAMIUIAPHON CTEKISTHHON TPyOKH ypOBEHB
JKUJIKOCTH B HEW TIOHUMAETCS Ha 4 MM HaJl YPOBHEM KHUIIKOCTH B COOOINAOIIMMCS
¢ HUM cocyne. Eciu B34Th Kamwuisp JuaMeTp, KOTOporo B 2 pasza Oolblie, TO
BBICOTA TOJHATHUS KUAKOCTH B HEM Oy/IeT paBHA MM.

12

2)4

3)8

4) 16

40. I1pu morpy>XeHNH B )KUIKOCTh KAMMIUIAPHON CTEKIITHHON TPYOKH YpOBEHb
KHUAKOCTH B HEW MOAHMMAETCs Ha 4 MM HaJl YpOBHEM KHAKOCTH B COOOIIAIOIIUMCS
¢ HUM cocyne. Eciti B3ATh KamuLsip JuamMeTp, KOTOPoro B 2 pa3za MEHBIIE, TO
BBICOTA MOAHATHSA )KUAKOCTH B HEM OyJeT paBHa MM.

1)2

2)4

3)8

4) 16

41. Trepaple Tena, aTOMbl ¥ MOJICKYJIbI B KOTOPBIX PacHOJIOKEHBI YHOPSIOYCHHO U
00pa3yroT NEPHOINICCKH TOBTOPSIOIIYIOCS CTPYKTYPY, Ha3bIBAIOTCA ...

1) kpuCTaTHYECKIMU

2) U30TPOIHBIMU

3) amopdubIMU

4) abCOMIOTHO TBEPABIMU

42. Teepapie Tena, B KOTOPBIX aTOMBI i MOJICKYJTBI PACIIONIOKEHBI OECIOPSI0YHO,
Ha3bIBAIOTCS ...

1) kpucTaITUYECKIMH

2) aHU30TPOITHBIMH

3) amopbHBIME

4) abCOMIOTHO TBEPABIMU

43. Usmenenne GopMbl 1 06beMa TBEPIOTO TeNa MO ACHCTBUEM BHEITHEN CHITHI,
Ha3bIBACTCH ...

1) nepemenieHueM

2) nepopmarueii

3) cMereHrem

4) pasBuTHEM

44, HasbIBaeTCs Ae(opMaliys, MOJHOCTHIO HCUE3atoIas mocie
IIPEKPALLEHUS NEUCTBUS CUIL.

1) Yopyroii

2) OcrarouHoi

3) IlnacTryeckoit

4) AbcomoTHOI

45. Yreepxaenue: «OTHOCHTENbHAS Ae(OPMALHS MIPSIMO IIPOTIOPLHOHAIbHA
nehopMupyrolei cuie, MPUXOIsAIIeicss Ha eMHUILY TUIOMIATN CEUSHUS Teay,
CIIPABE/UTMBO JUTS 3aKOHA . ..

1) Bopesu — XKropena

2) T'yk

3) Herotona

4) IMackans

46. Ecnu yBennuuTh B 2 pasa 3HaueHUe Ae(hOpPMHUPYIOLICH CHIIbI, HE MEHSA
IJIOIIA/b TONEPEYHOTO CEUSHHUs Tella, TO 3HAUYCHUE OTHOCUTENBHOM AehopMaluy. . .
1) He U3MEHHUTBCS

2) yMeHBIIUThCS B 2 pa3a

3) yBenuuurcs B 4 pasa

4) yBennunTcs B 2 pasa

47. Ecnu yMEHBIINTS B 2 pa3a 3Ha4eHHE Je(OpPMUPYIOIIEH CHUIIBI, HE MEHSA
ILUIONIA/Ib MONEPEYHOTO CEUEHUs TeNa, TO 3HaUCHNE OTHOCUTEIBHON Ae(hopMaIyu. ...
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1) HE U3MEHUTBCS

2) YMEHBINUTLCS B 2 pa3a
3) yBenuuures B 4 pasa
4) yBenuuuTes B 2 pasa

48. HocuremssmMu 3JIEKTPHIECKOrO TOKA B METAILIAX SIBJISIOTCS ...
1) npoToHsI

2) SIIEKTPOHBI

3) voHsI

4) HEHTPOHBI

49. HocuTensamMu 3JIeKTPUIECKOTO TOKA B Ta3aX SBIISIFOTCA ...
1) npoToHsI

2) 3MeKTPOHBI

3) uoHsI

4) HelTpOHBI

50. HocuTensmu 31eKTPHIECKOTO TOKA B IEKTPOIUTAX SBISIOTCS ...
1) npoToHsI

2) 3J1eKTPOHBI

3) uoHsI

4) HeUTpOHBI

51. BemecTBa, yACIbHOE COMPOTHBICHAE KOTOPBIX OONBIIE YACIBHOTO
COTIPOTHBIIEHHS METAJUIOB, HO MEHBIIIE YIEJILHOTO CONPOTHBIICHHS TUIIEKTPUKOB,
Ha3bIBAIOT ...

1) cerHeTo3MeKTpUKAMHU

2) MPOBOJHUKAMH

3) monynpoBOJHUKAMHE

4) dheppoMarseTHKaMu

52. TIpoBOIMMOCTB TIOIYIIPOBOIHUKOB, O0YCIIOBICHHAS HATMIHEM B HUX
H30BITOYHBIX HJIEKTPOHOB IPUMECH, HA3BIBACTCS ...

1) cobcrBenHOI

2) aKIenTopHoi

3) 2J1eKTPOHHO-IBIPOYHOI

4) moHOpHOI

53. TIpoBOIUMOCTH MOJTYIIPOBOIHKUKA, OOYCIOBICHHAS HATUYHUEM B HEM JIBIPOK,
Ha3bIBACTCA ...

1) aknenTopHoit

2) cobcrBeHHOM

3) noHopHoi

4) 31eKTPOHHO-IBIPOYHON

54. HocuremnsiMu 3apsiga B MOIYIIPOBOAHHUKAX SBISIOTCS ...
1) HEATPOHBI M IIPOTOHBI

2) aHUOHBI ¥ KATHOHBI

3) aTOMBI U MOJIEKYITBI

4) 3JIEeKTPOHBI M ABIPKH

55. YcnoBreM BO3HHKHOBEHHS dekTpudeckoro Toka HE sBnserca nammane ...
1) nudexTpuka

2) cBOOOJHBIX 3apsKEHHBIX YaCTHIL

3) anekTpuYecKoro most

4) 3aMKHYTOM 3JI€KTPUUECKOH 1ienu

56. Eciiit Benmu4uHy 3apsja YBEJIHYUTb B 4 pa3a, TO 3HAYEHHE HCKTPUUESCKOTO TOKa
B IEIIH ...

1) He u3MeHUTCS

2) yBenuuutcs B 2 pasa

3) yBenuuurcs B 4 pasa

4) ymenpiuutcs B 4 pasa
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57. Ilpu yBenu4yeHUH CHIIBI TOKA B 4 pa3a KOJIMYECTBO TEIUIOTHI, BBIJIEISIEMOE Ha
COIPOTHUBJICHUH 32 TOXE BPEMsl, yBEJIMUNTCA B pa3(-a).

1)2

2)8

3)4

4) 16

58. s «UEHTPBI TSHKECTI TOJIOKUTEIBHBIX M OTPUIIATEIBHBIX
3apsI/I0B COBIAJAIOT B OTCYTCTBUE BHEITHETO MIEKTPHUUECKOTO TOJIS; XapaKTepHa
3NEKTPOHHAS TIONSAPU3ALNS; TUTOIBHBI MOMEHT MOJIEKYN B OTCYTCTBHE BHEIIHETO
3NEKTPUUYECKOTO TI0JIsI PABEH HYIIO; TOJIIPU30BAHHOCTD IUAIEKTPHUKA MPSIMO
MPONOPLUUOHATIBHA HANPSDKEHHOCTH AIEKTPUIECKOTO MOJIS.

1) nonsApHOTO TUANEKTPUKA

2) KPHUCTAJTMYECKOTO UAICKTPUKA

3) HeMmoOJAPHOTO AUIIEKTPHKA

4) CerHeToAEeKTPUKA

59 MMEIOT aCHMMETPUYHOE CTPOEHHE, YTO NMIPUBOINUT K HECOBIAICHUIO
«UEHTPOB TSHKECTH» MOJNIOKHUTEIBHBIX M OTPUIATEIBHBIX 3apsII0B B MOJIEKYJIE U,
CJIeI0BATEIbHO, HATMYHIO HEHYJICBOTO AUIOIBHOTO MOMEHTa. B oTcyTCcTBIH
BHEIITHET0 EKTPUIECCKOTO MOJISI AUIOIbHBIE MOMEHTHI OPHEHTHPOBAHBI
Xa0THYECKH U CyMMAapHbIH AUTIONBHBIN MOMEHT BCEX MOJIEKYJI paBeH Hymro. [1pu
HaJIO)KCHUH BHEIITHETO JIEKTPUIECKOTO OIS Xa0THIECKN OPUCHTUPOBAHHEIE TI0
Pa3HBIM HANPaBJICHUSIM XKECTKUE JUIIOIH CTPEMSTCS HOBEPHYTHCS 110
HAalpaBJICHHUIO JEHCTBUS 3JIEKTPUUECKOTO MO, TO €CTh UMEET MECTO AUNOJIbHAs
(opueHTanMOHHAs) MOIAPU3ALIUS.

1) IonsipHBIE TUITEKTPUKU

2) Kpucraminueckue THIICKTPUKH

3) HenonsipHble TU3TEKTPUKA

4) CerHeToaNeKTpruKa

60. - 3TO JVINIEKTPHKH, 00IaAatoIIne B ONPE/ICIICHHOM HHTEPBAe
TeMIlepaTyp CHOHTAHHOH (CaMOINPOM3BOIILHOI) MTONSIPU30BAaHHOCTHIO. Bo BHEITHEM
MarHMTHOM TOJIE TPOMCXOANT NEPEOPUEHTAIHS AUTOIBHBIX MOMEHTOB 110 TIouTio. B
OTCYTCTBHUE BHEIITHETO IEKTPUUYECKOTO IOJIS TOJIIPU30BAHHOCTh COXPAHAETCS.
INonsipu30BaHHOCTE 3aBUCHUT OT TeMIlepaTypsl. [Ipu gocTkeHnH HEKOTOPOTO
KPUTHYIECKOTO 3HaueHHs (Touka Kiopn) nepexoasT B 0OBIYHBIN TUIEKTPHUK.
XapaKTepHO sIBJIEHHE TUCTEPEe3nca.

1) INonsipHBIE TUITEKTPUKU

2) Kpucraminueckue qU3ICKTPUKH

3) HenonspHble IHAIEKTPUKH

4) CerHeToaneKTpuka

61. - 3TO BEIIECTBa, HAMATHUYUBAIOIIMECS BO BHEITHEM MAarHUTHOM
TOJIe MPOTUB HAMPABIICHUS TTOJISI, TOATOMY HPU HAXOXKJACHHH BO BHEIIIHEM
MarHUTHOM TOJIE €r0 CJIErka 0Ciadisiior. B OTCYTCTBHE BHEIIHETO MArHUTHOTO
TIOJTS OTH BEIIECTBA HEMATHUTHBI M CyMMApHBIH MarHHUTHBIH MOMEHT aTOMOB
(Monexy) paBeH Hya10. MarHuTHasi BOCIPUUMYHUBOCT HE 3aBUCHUT OT
TeMIepaTypbl. Mex 1y HAMarHHYeHHOCTBIO M HAIPSKEHHOCTHI0 MATHHUTHOTO TIOJIS
CYIIECTBYET JUHEHHAS 3aBUCHMOCTh. MarHuTHAS MPOHHIIAEMOCTh MEHBIIIE HITH
paBHa 1, He 3aBHCHT OT HAPSDKEHHOCTH BHEIIHETO MarHUTHOTO TTOJIS.

1) AnamarHeTHku

2) ®eppoMarHeTHKH

3) IlapamarueTrku

4) CerHeToaNeKTpUKU

62. - 3TO BEILECTBA, HAMArHUYMBAIOLUECS BO BHEIIHEM MAarHUTHOM
I10JI€ 110 HAIPaBJIEHUIO TOJIs, IO3TOMY IIPU HAXOKIEHUU BO BHEIIIHEM MarHUTHOM
I10JIE OHU €T0 CJIETKa YCWINBAIOT. IIpy OTCYTCTBUM BHEIIHENO MarHUTHOTO IOJIS
MarHUTHbIE MOMEHTHI 3JIEKTPOHOB HE KOMIIEHCUPYIOT APYT Apyra U aTOMbl 3TUX
BEIIIECTB BCeTa 00J1a1al0T MAarHUTHEIM MOMEHTOM. MarHuTHas BOCIPHAMYHBOCTh
yOBIBaeT C MOBHIIEHHEM TeMIIepaTypsl. Mexx1y HAMarHUIeHHOCTBIO U
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HAaIpPSHKSHHOCTHI0 MATHUTHOTO ITOJISI CYLIECTBYET JINHEHHAS 3aBHCHUMOCTb.
MarHuTHasi IPOHUIIAEMOCTh OOJTBIIIE HJIH paBHa 1, yOBIBACT C MOBBIICHUEM
TeMIepaTypBbl.

1) AnamarsHeTHku

2) ®eppoMarHeTHKH

3) IapamarueTuku

4) HenomnsipHble THANCKTPUKH

63. - 3TO BELIECTBA, 00JIafafole CIOHTAHHOW HAMarHH4eHHOCTRIO, TO
€CTh OHU HAMarHW4YeHbI Ja)Ke B OTCYTCTBHH BHEIIHETO0 MArHUTHOTO 1oJisi. B cBoeii
CTPYKTYpE UMEIOT MUKPOCKOITMYECKHE 30HBI — JIOMeHbI. [Ipy BHECEHUH X BO
BHEIITHEE MM0JIe BCE JOMEHbBI IIOBOPAYUBAIOTCS CBOUMU MATHUTHBIMH MOMEHTaMH B
OJTHY CTOPOHY, B pPE3yJIbTaTe BEIICCTBO HAMATHUUNBACTCS U 3HAYUTEIILHO
YCHIIBAET BHEITHEEe MarHUTHOE mojie. [Ipu ocnadieHun BHEITHEI0 MAarHUTHOTO
TOJISI IO HYJIS COXPaHSeT OCTAaTOYHOE HaMarHWYuBaHue. MarHuTHas
MPOHMUIIAEMOCTh BO MHOTO pa3 0obliie 1, OHAa 3aBUCUT OT HANPSHKCHHOCTH
MarHUTHOTO MoJjisl. BHauane MarHuTHas MPOHUIIAEMOCTh PacTeT ¢ yBelmnueHrneM H
3areM, JOCTUrasi MaKCUMyMa, HAYMHACT YMEHBIIATHCS, CTPEMSACH K SIHHUIIC (B
Clly4yae CHIBHBIX MOJEH).

1) luamarHe TuKu

2) deppoMarHeTuKu

3) [MapamarueTrku

4) TonsipHbIe TUINEKTPUKH

64. 3apspKeHHas 4acTUIIA ABHKETCS B JIEKTPUUECKOM MOJIE 11O ...
1) npsimMoii THHUH

2) mapaboue

3) BUHTOBO# TPACKTOPHH

4) runepbose

65. TToNOKHUTETBHO 3apsHKEHHAS JaCTHIIA BJIETAET CO CKOPOCTH V B OMHOPOIHOE
3IIEKTPUYECKOE TTOJIE B HAIPABJIEHUH BEKTOPA HAPSHKEHHOCTH. [Ipr 5TOM OHa
OyIeT IBUTaThCS ...

1) 1o BUHTOBOH TPaeKTOPUH

2) 3aMeIJIEHHO

3) 10 OKPYKHOCTH

4) yCKOpEHHO

66. OTpuIaTeIbHO 3apsHKCHHAS YACTHIIA BIICTAET CO CKOPOCTh V B OHOPOIHOE
3IIEKTPUYECKOE TMOJIe B HATIPABICHUH BEKTOPA HApsnKeHHOCTH. [1pn 5TOM oHa
OyneT nBuUratbes ...

1) no BHHTOBOH TPaeKTOPUH

2) 3aMeIJIEHHO

3) o okpyx)HOCTH

4) yCKOpEeHHO

67. 3apsbKeHHas: 4aCTHUIA, BIETAIOIIAS B MATHUTHOE MOJIe CO CKOPOCTh V BIOJIb
JIMHUWA MarHUTHON MHAYKIUH, ABUKETCH ...

1) 1o BUHTOBO# TPaeKTOPUH

2) paBHOMEPHO MPSIMOIHHEHHO

3) 10 OKPY>KHOCTH

4) no mapa6oie

68. 3apspKeHHas YacTHUIA, BJCTAIOIIAS B MATHUTHOE TI0JIE CO CKOPOCTh V
NEPIeHIUKYISPHO JTUHUAM MATHUTHON MHIYKIWH, TBIKETCS ...

1) mo BHHTOBOH TPaeKTOPUH

2) paBHOMEPHO MPSIMOJIHUHEHHO

3) mo okpyxHOCTH

4) no mapaGoie

69. 3apspKeHHas 4acTHUIIA, BJIETAIOIAst B MAaTHUTHOE T10JIe CO CKOPOCTb V IO YIJIOM
a K BEKTOPY MHAYKIIMHA B MarHUTHOTO TOJIS, ABIDKETCH ...
1) 0 BUHTOBOH TPaeKTOpUHU

60




2) paBHOMEPHO IPSAMOJIIUHENHO
3) IO OKPYXKHOCTH
4) no napabone

70. OTHOLIEHUE CKOPOCTH PACIPOCTPAHEHNUS CBETa B BAKYyMe K CKOPOCTH
PAcIpOCTpaHEHNs CBETa B JJAHHOM cpesie Ha3bIBaeTcs ...

1) oTHOCHUTENBHBIM TTOKa3aTeNIeM TIPEIOMIICHHUS

2) moKa3areseM IPEIOMIICHHS BTOPO CPeIbl OTHOCHTEIBFHO HEPBOii

3) mokasareseM MPEIOMIICHHS IEPBOi CPEIBI OTHOCHTEIBHO BTOPOi

4) abCOMIOTHBIM MTOKA3aTeIeM MIPETOMIICHHS

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

1) Gomnbire

2) MeHbIIe

3) pasen

72. Eci CBET MEpPEeXOAUT U3 BOABI B CTEKJIO, TO YroJl MajeHus OyaeT
yria(-y) IpeToMIICHHS.

1) 6omnbire

2) MeHbIIIe

3) paBen

73. ]I mOBHIICHAS TIpeeTia pa3pelieHns] 00BEKTHBAa MUKPOCKOIIa HEOOXOAUMO ...
(BviOepuTe Bce BepHBIE BapUaHThl OTBETA)

1) yBenmuuuTh MOKA3aTENb MPEIOMIICHHUS CPEIIBI

2) YMEHBIIUTH MOKA3aTeIb MPEIOMIICHHS CPEIbI

3) 0CBETUTH MHUKPOOOBEKT CBETOM C MEHBIIIEH IITHHOMN BOJIHEI

4) ocBeTHTh MUKPOOOBEKT CBETOM C OOJBIIEH ITUHOM BOJHBI

5) YMEHBIIUTE YHCIOBYIO allePTYPy

74. Beinaroumiicst ¢ppaniy3ckuii ¢pusuk Jlyn ge bpoiins npemmoxwn Gpopmyiry,
ONpEACISIONIYIO IJIMHY BOJIHBI, HA3BaHHOM 3aTeM «BOJHOMU A€ bpoiuis». BonHa ne
Bpoiing — 70 ...

1) oTHOILIIEHHE CKOPOCTH CBETA K YACTOTE IEKTPOMATHUTHOTO M3Iy4EHHS

2) BOJIHA, XapaKTepU3yollas yupyrue KojebaHus B aToMax KPUCTaITHYECKOM
pelIeTKH

3) BoJIHa, KOTOpast COOTBETCTBYET JIFOOO0M YacTUIle, 00Iaaatoneil HMITYIbCOM

4) BoyiHA, BO3HUKAOIIAS B PE3YIIBTATE HAJIOKEHUS OTPAXKEHHBIX OT MPErpas BOJIH

75. JInuHa BonHBI A€ bpoiing ysenuuuTcs B 2 pa3a, €Clii KHHeTHIeCcKast YHepTUs
MHKPOYACTHULIBI pasa.

1) ymenpiures B 4

2) yBenuuurcs B 4

3) yBenmuuurcs B 2

4) ymeHbIIUTCS B 2

76. Ecnii 4acTHIBI MIMEIOT O/IMHAKOBYIO CKOPOCTh, TO HAUMEHbIIEH JJTMHON BOJTHBI
ne bpotins obnagaer ...

1) HeiTpoH

2) mpoToH

3) anmekTpoH

4) anba-yactuua

77. Ecitit 4acTULIBI KIMEIOT OJJMHAKOBYIO JUIMHY BOJIHBI ¢ Bpoiinst, To HauMeHsbIeit
CKOPOCTh 00Jajaer ...

1) aneda-yactrna

2) mpoTOH

3) anmekTpoH

4) HeiTpoH

78. Ecnu 4acTUIbl MIMEIOT O/IMHAKOBYIO CKOPOCTh, TO HAMOOJIbIICH UTMHOM BOJIHBI
ne bpoiinst obmagaer ...
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1) neitrpon

2) mpoTOH

3) anektpon

4) anba-yactuna

79. Eciu 9acTHIbI MMEIOT OJIMHAKOBYIO JUTMHY BOJIHBI e Bpoiis, To HanGomnbliei
CKOPOCTB 00NIajIaer ...

1) HeiiTpon

2) mpoTOH

3) anmeKkTpoH

4) anbha-gacTuma

80. CornmacHo rumnoTese e Bpoiins, 1yrHa BONHBI, OMHCHIBAIOIIAS BOJTHOBBIC
CBOJCTBA Telia, ONPEACIACTCS ero ...

1) sueprueit

2) pa3mepom

3) o6beMoMm

4) UMITynBECOM

81. JInnna BomHbI Ae bpoiinsg yacTumpl yMeHbOIIIACH BABOe. CKOPOCTH 3TOH
YaCTHUIIBI pasa.

1) ymeHbunace B 2

2) ymeHbLIunach B 4

3) yBenuumnace B 2

4) yBenuunnace B 4

82. JInuna BonHb! ge bpoiins yactuilpl ysenndmiach BaBoe. CKOpOCTh 3TOM
JACTHIIBI pasa.

1) ymeHbIIHIaCH B 2

2) yBeNHUYUIACH B 2

3) ymenbuunace B 4

4) yBenuuunach B 4

83. Kunernueckas sHEpTrUs KJIACCHYECKON YaCTHIIBI YBEINUUIACE B 2 pasa. JmuHa
BOJIHBI Jie bpoiiss 3To#l yacTHIbl paza.

1) ymeHbIIHIaCH B 2

2) yBeNUYUIACH B 2

3) ymeHbmunace B 4

4) yBenuunnace B 4

84. 113 cOOTHOIIICHHSI HEOTIPECICHHOCTESH KOOPAMHATHI M UMITYJIbCA CIICIYET,
YTO. ..

1) eciu MbI 3HaEM UMITYJIEC MUKPOYACTHIIBI, TO €€ KOOPJUHATA CTAHOBUTCS
HeomnpeAeaeHHOU

2) cucrema, UMEIOIIasi HEKOTOPOE BpeMsI )KU3HH, HE MOXKET ObITh
0XapaKTepU30BaHa ONPEECIIEHHBIM 3HAYEHUEM SHEPTUU

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

4) cucTeMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTEI, HE MOXKET OBITH
OXapakTepU30BaHa ONpPEIEeICHHBIM 3HAYEHUEM YHEPTUU

85. VI3 COOTHOLICHUSI HEOTIPEIEICHHOCTEH YHEPIUU M UMITYJIbCa CICYET, YTO ...
1) ecnit MBI 3HAEM UMITYJIBC MUKPOYACTHIIBI, TO €€ KOOPAUHATA CTAHOBHUTCS
HEOIpeeNeHHON

2) cucreMa, IMEIOIIAsi HEKOTOPOE BPEMsl KU3HH, HE MOXET OBITh
OXapaKTepH30BaHa ONPEAEICHHBIM 3HAUCHUEM dHEPTUU

3) eciu MBI 3HAEM HMITYJIEC MHKPOYACTHIBI, TO €€ JHEPTHUsI CTAHOBHUTCS
HeomnpeaeaeHHOU

4) cucrema, IMEIOIIasi HEKOTOPOE 3HAYCHHE YaCTOThI, HE MOKET OBITH
OXapaKTepH30BaHa OTNPE/ICICHHBIM 3HAYCHHEM SHEPTUH

86. 113 cooTHOLICHUSI HEOIIPEIEICHHOCTE I IHEPIUU U YaCTOTHI CIIEYET, UTO ...
1) ec MBI 3HAEM HUMITYJIbC MUKPOYACTHIIBI, TO €€ KOOPJMHATA CTAHOBUTCS
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HEOIpeIeICHHOM

2) cucteMa, IMEIOIIAsi HEKOTOPOE BPEMs KU3HH, HE MOXET OBITh
OXapaKTepH30BaHa ONPEAEICHHBIM 3HAUCHUEM DHEPTUU

3) eciiu MBI 3HAEM HMITYJIEC MHKPOUYACTHIIBI, TO €€ IHEPTHUsI CTAHOBHUTCS
HeoIpeeNeHHOM

4) cuctema, UMEIOLIAsi HEKOTOPOE 3HAYCHUE YACTOThI, HE MOXKET OBITh
OXapaKTepH30BaHa ONpeAEICHHBIM 3HaUCHUEM SHEPTUU

87. VI3 coOTHOLIEHUS HEOIIPEICICHHOCTEH YHEPIUU M YaCTOTHI CIEIYET, UTO ...
1) ecu MBI 3HAEM MMITYJIHC MUKPOYACTHIIBI, TO €€ KOOPAUHATA CTAHOBUTCSI
HEOIpeAEICHHON

2) cucreMa, IMEIOIIAsk HEKOTOPOE BPEMSI KU3HH, HE MOKET OBITh
0XapaKTepH30BaHa ONpPE/IeICHHBIM 3HaUCHUEM YHEPTHU

3) eciu MBI 3HAEM HMITYJIEC MHKPOYACTHIIBI, TO €€ IHEPTHUsI CTAHOBHUTCS
HEOIIpeNeICHHON

4) cuctema, UMEIOII[Asi HEKOTOPOE 3HAYCHUE YACTOThI, HE MOXKET OBITh
OXapaKTepH30BaHa ONPEJIeNICHHBIM 3HaUCHUEM YHEPTHH

88. BekTop cxopocTH BCerna ...

1) coBmagaer ¢ BEKTOPOM YCKOPEHHUS

2) MPOTHBOIIONIOKEH HANIPABJICHHIO IBIDKCHHUS Tela
3) coBnagaeT ¢ HanpaBJICHHEM JBIKCHHUS Tela

4) IPOTUBOIIOJIOKHO HAIPABJIEH BEKTOPY YCKOPESHUS

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

1) conanpasieH

2) mepreHIUKyIIpeH

3) HampaBIeH MPOTHBOMOIOKEHO

4) pacroyioxKeH Mo yIiioM K

90. Ecinu Teno ABIKETCS] yCKOPEHHO, TO BEKTOP YCKOPEHUSI BEKTOPY
CKOPOCTH.

1) pacmonoxeH Imof YoM K

2) mepIeHIUKYISIpeH

3) IPOTHBOIIOIOKHO HAIIPABICH

4) coHarnpasieH

91. Eciu pyKosiTKa IPABOrO BHHTA BPAIAETCS B HAMPABJICHUH JBHXKEHHUS TEJIA T10
OKPYKHOCTH, TO MOCTYIATEILHOE JBUKEHHE BUHTA YKAKET HANIPABJICHUE
BEKTOpA. ..

1) yrioBoro mnepeMenieHus

2) yIJI0BO# CKOPOCTH

3) YIJIOBOTO YCKOPEHHs

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 IIPOTHBOTIONOKHO HAMPABIICH BEKTOPY YITIOBO#
CKOPOCTH MPH JBIKCHHH.

1) paBHOMepHOM

2) 3aMeNICHHOM

3) paBHOYCKOpEHHOM

4) HepaBHOMEPHOM

94. CkopocTtb Mstiua Maccoii 50 1, OpOILIEHHOTO BEPTHKAIbHO BBEPX, MEHSETCSI 10
3akoHy v=12-10t. 3HaueHre MO UMITYJIbCA MsTUa Yepe3 2 CEKyHIbI MOCIIe
HayaJyia IBIKEeHHUS paBHO _ krem/c. (0,4)

104

H-2. OIIK-1

PemaeT TumoBkle 3a1a4u
po¢eCCHOHATBHON
NIeATEILHOCTH HAa OCHOBE
3HaHUHA OCHOBHBIX
3aKOHOB MaTEMaTHYECKUX,
€CTECTBEHHOHAYYHBIX
JTUCLUITINH C
MIPUMEHEHHUEM
nH}popMaMoOHHO-
KOMMYHUKaIIUOHHBIX
TEXHOJIOT NI
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2) 400
3)-04
4)4

95. CropocTtb Mstua Maccor 100 1, OpOIIEHHOTO BEPTUKAIBLHO BBEPX, MEHSETCS 110
3axoHy v=40-8t. 3HaueHne MOy UMITyJIbCa MA4a uepes 4 CeKyHbI Iocie Hadana
JIBIDKCHUS PABHO Krem/c.

1)-0,8

2) 800

3)0,8

4)8

96. JlaHbI TpH TeNa: CILIONIHOMN TUCK, TOHKOCTCHHBIN MWIHHAD (Tpy0Oa) u 1miap,
MpUYeM Macchl m ¥ paauychl R ocHOBaHM [McKa U TPYOBI M paJnyc mapa
onuHakoBbl. Och BpallleHHs IPOXOAUT Yepe3 LeHTp Teda. J{iss MOMEHTOB nHepuuit
paccMaTpuBaeMbIX T€J BEPHBIM SIBISIETCS yTBEPXKICHHUE, UTO ...

1) HauOOJIBIIUM MOMEHTOM MHEPIIMH 003 aeT AUCK

2) HanOONBLIMM MOMEHTOM HHEPIMHU 00agaeT map

3) MOMEHTBI HHEPLIUH BCEX TPEX TEN OJUHAKOBBI

4) HanOOoIBIIUM MOMEHTOM UHEPLIUH 00NaiaeT Tpyoda

97. JlaHbI TpH TeNa: CILNTIONTHOMN TUCK, TOHKOCTEHHBIN HWIHHAD (Tpy0a) u mmap,
IpHYeM Macchl m U pagnychl R ocHOBaHMH I¥cKa U TPpyObl U paguyc mapa
oxuHakoBbl. OCh BpallleHUs IPOXOAUT Yepe3 LEeHTP Tena. [l MOMEHTOB HHEepLuii
paccMaTpuBaeMbIX T€Jl BEPHBIM SIBISETCS yTBEPKICHHUE, UTO ...

1) HaMMEHBIIIMM MOMEHTOM HHEPIMHU 00IaIaeT IUCK

2) HAMMEHBIITUM MOMEHTOM WHEPLUH 00IaaeT Imap

3) MOMEHTBI HHEPIIMH BCEX TPEX TE OAMHAKOBBI

4) HaMMEHBIIUM MOMEHTOM HHEPIIUHU 00N1aaeT Tpyoa

98. Ecinu BEeKTOPHI CHIIBL M TIEPEMEIIICHIS COHANPABIICHBI, @ YTOJI MEKIY HUMH
paseH 0, To paboTa, COBEpLICHHAS CHIIOH ...

1) paBHa HyIIO

2) MakCUMaJIbHA ¥ TIOJIOKUTEIbHA

3) nonoxuTeIRHA

4) MakcUMaJbHA W OTPHIATEIbHA

99. Ecitit BeKTOP CHITBI TIEPIICHANKYISIPEH BEKTOPY MepeMeIieH s, TO paboTa,
COBEPILIEHHASI CUJIOH ...

1) paBHa HyITIO

2) MakCHUMaJTbHa U MOJIOKHUTETbHA

3) nonoxuTeILHA

4) MakcHMalbHA U OTPHIATEIbHA

100. Ecim yron Mexay BEKTOpaMu CHIIBI U IiepeMelneHus paseH 180, To padora,
COBEpILCHHAS CHIIOH ...

1) paBHa HyIIO

2) orpuriarensHa

3) monoKuTEIBHA

4) MakcUMaJbHa M OTPHIATEIbHA

101. Ha gacTuily, HaXOASIIYIOCS B Ha4YajIe KOOPIMHAT, ICHCTBYET CHIIA, BEKTOP
KOTOpOii onpenesiercst BeipaxkenneM F=2i -3j. Pabota, coBepuieHHast 3Toi criIoif
IPY NIepeMEeIeHNH YacTUIBI B TOUKY ¢ KoopanHataMu (5;0) paBHa Jox.
1)-15

2) 25

3)23

4) 10

102. Ha gacTuily, HaXOASIIYIOCs B Ha4YajIe KOOPIMHAT, ICHCTBYET CHIIa, BEKTOP
KOTOpO# onpenensercs BeipaxkeHrneMm F=4i +3j . PaboTa, coBepiieHHast 3TOW CHUIION
MIpY MIePEMEIIEHNH YaCcTUIIBI B TOUKY ¢ koopauHaramu (0;5) paBHa Jox.

1) 15
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2) 25
3) 23
4) 10

103. Ha yacTuity, HaXoAsIIyIOCsS B Haualle KOOPAWHAT, IEUCTBYET CUJIa, BEKTOP
KOTOpO#i onpenensiercst BeipaxkenneMm F=2i +3j . Pabota, coBepuieHHast 3TOH CHIIOH
NPY [IepeMELIEHIH YaCTUIIBI B TOUKY ¢ koopanHatamu (5;5) pasHa  JIxk.

1) 15

2) 25

3) 23

4) 10

104. Ha gactuily, HaXOASIIYIOCS B HaYaJie KOOPIUHAT, ICHCTBYET CHJIa, BEKTOP
KOTOPOU ompezensiercs BeipakeHneM F=4i -5j . Pabora, coBepiieHHas 3TO# chiioit
MPY TIEPEMEIICHUN YaCTHIBI B TOUKY ¢ KoopAuHatamu (2;-3) paBHa _ JIxk.
1)-15

2) 25

3)23

4) 10

105. Ipu yBenuueHHH KOHIEHTPALMK MOJICKYII HAEAIBHOTO Ta3a B JBa pa3a
JaBIICHHE Ta3a ...

1) yBennumurcs B 2 pasa

2) ymeHbIIuTCs B 4 pasa

3) ymenbIuTCs B 2 pasa

4) He U3MEHHTCSI

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

1) yBemuuuiocs B 2

2) yMEHBIIUIOCH B 4

3) yBenuumiocs B 4

4) yMEHBIIUIOCH B 2

107. aBneHue MaeanbHOTO OMHOATOMHOIO ra3a yBeIMIMIOCh B 4 pa3a IIpu STOM
CpeIHsIs CKOPOCTh JIBIKCHHUSI MOJICKYA _ pasa.

1) yBenmuuuiocs B 2

2) YMEHBIIUIOCH B 4

3) yBenuumiocs B 4

4) yMEHBIINIOCH B 2

108. Cpensist CKOPOCTD JABIKEHHUSI MOJIEKYJI HICAIBHOTO OJHOATOMHOTO ra3a
yBEIIMYMIACH B 4 pa3a, U 3TOM [aBlIeHUE raza __ pa3 (-a).

1) ymeHbuuiaocs B 16

2) YMEHBIIWIOCH B 4

3) yBenuumiocs B 16

4) yBenuuuiocs B 4

109. [laBneHue uaeanbHOrO ra3a Ha CTeHKH COCy/la 3aBUCHUT OT ... (BriOepure Bce
BEpHBIC BapHAHTHI OTBETA)

1) popmsl cocyna

2) KOHIICHTPAIINH MOJICKYJT

3) TemnepaTypsl

4) CKOPOCTH ABMXCHUS MOJICKYJT

5) o6bema cocyna

6) BHELIHEro JaBJeHHs

110. Ilpu yBenuueHNH AaBlIeHHsS B 3 pa3a U yMEHbLIEHUH 00beMa B 2 pas3a
abCOoIIOTHASA TeMIIepaTypa HAeaJbHOTo raza _ pas (-a).

1) yBemuuutcs B 6

2) yBenuuurcs B 1,5

3) yMeHbIIUTCS B 6

4) ymenpmures B 1,5
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111. Tlpu yBenuYeHHH TEMIIEPATYPhl U 00beMa WACATBHOTO ra3a B 2 pasa, ero
JABJICHUS ...

1) He u3MeHUTCS

2) yMeHbIIUTCS B 4 pa3a

3) ymenbIuTCs B 2 pasa

4) yBenuuutcs B 4 pasa

112. M neanpHBIi Ta3 MOCTOSHHON MacChl CKaJIM TaK, 4TO €r0 JaBJIEHUE
YBEJMYMIOCH B JIBA pasa, a 00beM YMEHBIMIICS BABOE. [Ipy 9TOM Temmeparypa
rasa ...

1) yBenmnuuiach B 1Ba pasa

2) yMeHbIIUIACH B 2 pa3a

3) He U3MEHMITACh

4) yBenuumnnack B 4 pasa

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

1) mo3BossieT paccYnTaTh A0 MOJIEKYI, CKOPOCTH KOTOPBIX 3aKITIOUCHBI B TFOOOM
3aJJaHHOM MHTEpPBaJIe CKOPOCTEH

2) Hamnbonee BepOATHAsSI CKOPOCTh MOJICKYIT 3aBUCHT TOJIBKO OT TEMIIEPaTyphl U He
3aBHCHT OT POJIa MOJIEKYIT

3) mroniaap Mox KPUBO pacTeT ¢ HOBBILICHHEM TEMIIEPaTyphl

4) Ipy MOHIKEHUN TEMIIEPATyphl BETMYMHA MAKCHMYMa (DYHKIIMH YMEHBIIACTCS

114. JIns pacuipenenenus MakcBesia BEPHBIM SBISIETCS YTBEPKICHHE, YTO MIPU
MOHIKCHUH TEMIIEPaTYpHI ...

1) HauGosee BeposiTHAast CKOPOCTh MOJIEKYJI YMEHBIIIAETCSI

2) BeNMMYMHA MAKCHMYMa (DYHKIIHH YMEHBIIACTCSI

3) MakcUMyM KPHUBO# CMEIIACTCsI BOPABO

4) mIomaab Mo KPUBOH YMEHBIIACTCS

115. Jlns pacupenenenust MaxcBeta BEpHBIM SABISETCS YTBEP)KACHHE, YTO IIPH
TIOBBIIICHUH TEMIIEPATYPHI ...

1) HanboJee BEpOSTHAS CKOPOCTH MOJIEKYJT YMCHBILIACTCS

2) BeNMMYMHA MaKCUMyMa (DYHKIIMH YMEHBIIACTCS

3) MakCHMyM KPHBO# CMEIIACTCsI BIICBO

4) myomapb Mo/ KPUBOH yBEITHYHBACTCS

116. Jlns pacupenesnenust MakcBeluia BEpHBIM SBIISIETCSl YTBEPIKACHHE, YTO MTPU
MOHM)KEHUH TEMIIEPATYPHI ...

1) rutorma b Mo KPUBOW YMEHBIIIASTCSI

2) MakCUMyM KPHBOM CMEIIAeTCsl BIPAaBO

3) mroniaak mMoa KpUBOil yBeIMUMBACTCS

4) BeMYMHA MaKCUMyMa (DYHKLUH YBEIHINBACTCS

117. insa pacupenenenust MakcBeuta BEpHBIM SBISIETCS YTBEPKACHHE, UTO ...
1) npu U3MEHEHHU TeMIEePaTyphl MONOKESHHE MAKCUMYMa He U3MEHSeTCs

2) ¢ yMEHbIIICHHEM TEMITEPATypPhl BEIUYNHA MAKCHMYMa YMEHBIIAETCS

3) mpu U3MEHEHNH TeMITePaTyPHI IUIOMIAb IO/ KPUBOH HE M3MEHSIETCS

4) ¢ yBenTMYEHUEM TEMIIEPATYPbI BETMINHA MAaKCHMyMa YBEITHUHBACTCS

118. Ecnu, He MeHsIsl TEMIIEPATYPBI, B3STh Ta3 ¢ OOJIbILEi MOJISIPHOH Maccoi 1
TaKHM K€ YUCIIO MOJIEKYI, TO JUIsl pacHpeaeneHuss MakcBena BEpHbIM SBISETCS
YTBEPKJCHHUE ...

1) miomaas Mo KPUBOH YBETHIHUTCS

2) BeNMYMHA MAKCUMYMa YMEHBLINTCS

3) MakcUMyM KpHBOH CMECTHTCS BIICBO B CTOPOHY MEHBIINX CKOPOCTEH

4) MaKCUMyM KPHBOW CMECTHTCSI BIPABO, B CTOPOHY OOJIBLIIMX CKOPOCTEit

119. Ecnu, He MeHsIsl TEMIIEPATYPBI, B3STh T'a3 C MEHBIIIEH MOJISIPHOI Maccoil 1
TaKHUM K€ YHCIIO MOJIEKYI, TO Ul pacrpeesieHus: MakcBeiia BEpHbIM SIBIISETCS
YTBEPKICHUE. ..

1) rTota b Mo KPUBOM YBEITHIHUTCS
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2) BenMYMHA MaKCUMyMa YBEIHIHUTCS
3) MakcUMyM KpPHBOH CMECTHTCS BIICBO B CTOPOHY MEHBLINX CKOPOCTEit
4) MaKCUMyM KPHBOW CMECTHTCSI BIIPABO B CTOPOHY GOJBIIIX CKOPOCTEH

120. [ns renus (He) uncno creneneit cBOOOIBI 1 paBHO ...
11
2)3
3)5
4)6

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

122 HpI/I YCJIOBUU, YTO UMCIKOT MCCTO TOJIBKO MOCTYNATC/IbHOC U BpAIlaTCIIbHOC
JABWIKCHUEC, JId BOAAHOTO ITapa 4YHCJIO CTEIeHEN CBO60,HI)I 1 PpaBHO ...

1)1

2)3

3)5

4)6

123. IIpu ycnoBum, 9TO IMEIOT MECTO BCE TP BHAA ABWKEHHSA (ITOCTYMAaTEIBHOE,
BpallaTenbHOE U KosebaTenbHOe), ISl BOJSIHOTO Mapa Yucio 1 paBHO ...

1) 10

2)3

3)5

4) 6

124. Tlpu ycnoBum, 4TO MMEIOT MECTO BCE TP BUA ABMKEHHUS (TOCTYMATEIBHOE,
BpAIIaTeNbHOE U KOJIEeOATENbHOE), /ISl MOJIEKYJIbI BOJOPO/IA YHUCIIO CTENeHEH
CBOOOJIBI 1 PaBHO ...

1) 10

2)3

3)7

4)6

125. N neanbHOMY OTHOATOMHOMY ra3y nepenaiu koaumdecTBo TerioTsl 700 JIx u
ra3 copepumi padoty 600 J[>x. BHyTpeHHss sHeprus ra3a npu 3ToMm paBHa __ JIx.
1o

2) 100

3)-100

4) 1300

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

10

2) 100

3) -100

4) 200

127. UneanbHblii ra3 coBepmi padoty 300 [k, mpu 3TOM BHYTPEHHSISI SHEPTUS
ra3a ysennuunack Ha 300 [Ix. B a3ToM nponecce ras nomyuun JIK TemnoTshIL.
1o

2) 300

3) - 600

4) 600

128. Coornomenust Q>0, A>0, U=0 cnipaBeaauBbI 11 ...
1) M30TEepMUYECKOTO HarpEeBaHUS
2) n306apHOTO PACHIHPEHHUS
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3) U30XOpHOTO HArpEBAHUS
4) anuabaTHOTO pacIIUPEHUsI

129. Cootromenus Q>0, U>0, A=0 cnpaBeaauBbI IS ...
1) U30TepMHUYIECKOTO HArPEBAHHS

2) u3006apHOTO PACIIMPEHHUS

3) U30XOPHOI0 HATrpPEeBaHUs

4) aquabaTHOTO PaCIIUPCHUSI

130. CootHomenus Q>0, U>0, A>0 cnpaBennuBbI IS ...
1) M30TepMHUIECKOTO HArPEBAHUS

2) n3006apHOTO PACHITHPEHHUS

3) U30XOPHOI0 HATrpPEeBaHUs

4) anrabaTHOTO pacIIUPEHUsI

131. Cootromenus Q=0, U<0, A>0 cnpaBeauBbI IS ...
1) H30TepMHUYIECKOTO HATPEBAHHS

2) u3006apHOTO PACIIMPEHHUS

3) H30XOPHOTO HAarpeBaHUs

4) annabaTHOTO PACIIMPEHUS

132. Cootromenus Q<0, A<0, U=0 cripaBeauBHI IS ...
1) U30TEepPMHUYECKOTO OXJIAXKACHHS

2) U30XOPHOTO CHKATUS

3) U300apHOTO OXJIAKIECHUSI

4) annabaTHOro CHKATHS

133. Cootromenus Q<0, A<0, U<0 crpaBeauBbI A ...
1) MU30TEPMHUYECKOTO OXJIAKACHHS

2) U30XOPHOTO CYKATHS

3) 1300apHOT0 OXIAKACHHS

4) agnabaTHOro CXKAaTUs

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

2) U30XOPHOTO CYKATHS

3) U300apHOTO OXJIAKIEHUS

4) annabaTHOro CHKATHS

135. Cootromenus Q=0, A<0, U>0 cripaBeauBb I ...
1) U30TEPMHUYECKOTO OXJIANKIECHHSI

2) U30XOPHOTO CHKATUS

3) 1300apHOTO OXJIAKICHUSI

4) aguabaTHOro CXKaTus

136. s moeimenus KITJ[ TemoBbIX MalimH HE0OX0IUMO
BEPHBIE OTBETHI)

1) MOBBICHUTH TEMITEPATYPy XONOAHIbHIKA

2) MOBBICUTH TEMIIEPATY Py HArpeBaTels

3) MOHM3UTH TeMITepaTypy HarpeBarest

4) IOHU3KUTH TEMIIEPATYPY XOJOAMIBLHAKA

5) MOBBICUTH BHEIIIHEE JIABICHHE

... (Br1Oepure Bce

137. Tennoas MamuHa padoraet no nukiry Kapno. Eciu remneparypy

Harpesatess yBenuuuts, To KII/] nukna ...
1) He u3MeHHUTCS

2) yMEHBIIUTCS

3) yBenuuurcst

138. TenuoBast Mamuna padoraet no uukiny Kapuo. Eciu remneparypy

XOJIOAUIbHUKA yMeHbIUTh, To KITJ nukia ...
1) He u3MeHHUTCS
2) YMEHBIIHUTCSI

68




3) yBenuuuTcs

139. B BakyyMe HaxomsTCsI JiBa I1apa, 3apsiabl KoTopsix —1q u +5q. Tlocine Toro kak
Iapbl IIPUBEJIU B CONIPHUKOCHOBEHHUE UX 3aPAJIBI ...

1) He u3MeHsATCS

2) craHyT paBHBIMH 2

3) cranyT paBHbIMH 4

4) cranyT paBHBIMH 0

140. Ilpu mepeMeIIeHuH IBYX 3apsI0B U3 BaKyyMa B CpPeny C TUICKTPUISCKON
MPOHUIIAEMOCTHIO 81 M HEU3MEHHOM PACCTOSHUN MEX/ly HUIMH CHIIa
3NMEKTPHUUECKOTO B3aNMOACHCTBUS MEXIY HUMH ...

1) ysenmuuutes B 81 pa3

2) yBenuuurcs B 9 pas

3) ymenbiures B 81 pas

4) ymenpIutcs B 9 pas

141. Ipu nepeMenIeHUH ABYX 3apsiIOB M3 CPEbI C TUIIIEKTPUIECKOM
MPOHHUIIAEMOCTHIO 81 B BaKyyM M HEM3MEHHOM PACCTOSHUH MEXKTy HIMHU CHJIA
NEKTPUUYECKOTO B3aNMOACHCTBUS MEXIY HUMH ...

1) yBenuuurcs B 81 pa3

2) yBenuuurces B 9 pa3

3) ymenbiurcs B 81 pa3

4) ymeHpIIuTes B 9 pas

142. PaccrosiHue MEXIy IBYMsI TOUCUHBIMHU JIEKTPUUECKUMH 3apsiaaMu
yMeHbLIHIH B 3 pa3a. Cuiia B3auMOACHCTBUS MEXKAY HUMH ...

1) ymenpuIniaacs B 9 pas

2) He U3MEHUIIACH

3) yBenuuunacek B 9 pas

4) yBenuuunace B 27 pa3

143. Ecnu cuity, IeHCTBYIONIYIO Ha 3apsi yBEIMYUTh B 4 pasa, a BEIUYKHY 3apsiaa
YBEIIMYUTH B 2 pa3a, TO HAIPSDKEHHOCTD MO, B KOTOPOM HAXOMHUTCS 3apsii ( ...
1) He u3MeHHTCS

2) yBenuuutcs B 2 pasa

3) yBenuuurcs B 8 pas

4) ymenpIutcs B 8 pas

144. T1pu nepemernenun 3apsiaa 200Ki u3 Touku ¢ noreximanom 700B B Touky ¢
norennuaiom 200B, mone coBepinaer pabory  MkJIx.

11

2) 10

3)-10

4) 18

145. Tlpu nepemernenun 3apsaa 200Kt u3 Touku ¢ moreHmanoM —100B B Touxy ¢
notenuuaiom 400B, none coBepiaeT paboTy MK/J]x.

N1

2) 10

3)-10

4) 18

146. Toueunslit 3apsi +2q HaAXOAUTCA B LIEHTPeE chepuuecKkoil noBepxHoctu. Ecin
J00aBUTH 3apsy -2q 3a npenenaMu cepbl, TO MOTOK BEKTOPA HANPSHKEHHOCTH
JNIEKTPOCTATUUECKOTO TI0JIS Yepe3 IIOBEPXHOCTH CHEPHI ...

1) ymeHbuIHTCS

2) yBENIUYHUTCS

3) He U3MEHHTCS

147. ToueuHsbIit 3aps/ +q HAXOAUTCS B IIEHTpe chepuueckoit moBepxHocTu. Eciu
J00aBUTH 3apsij +q BHYTPb C(Hephl, TO MOTOK BEKTOPA HAMPSHKEHHOCTH
AIIEKTPOCTATHUECKOTO TIOJIS Yepe3 TIOBEPXHOCTh CepsH! ...
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1) ymeHpLIATCS
2) yBeNUYUTCS
3) He uzMeHHTCS

148. HyKTUBHOCTH KOHTYpa 3aBUCHUT OT ...

1) ckopOCTH M3MEHEHHSI MATHUTHOTO MOTOKA CKBO3b OBEPXHOCTh
2) Marepuana, U3 KOTOPOTO H3TOTOBJICH KOHTYP

3) hopMBI 1 pa3MepoB KOHTYpa, MATHUTHON MTPOHUIIAEMOCTH CPEIbI
4) cuIBI TOKA, IPOTEKAOIIETO B KOHTYPE

149. B ocHOBe NOJTyYeHUS IEPEMEHHOTO IEKTPHYECKOTO TOKA JICXKHT SBICHUE . ..
1) sneKTpOMarHUTHON HHAYKIIHN

2) cCaMOMHIYKIIUH

3) anmekTpocTaTHYeCKOit HHAYKINH

4) snexrpusanyuu

150. [Ipy HanM4MK B LETTH TOJIBKO aKTUBHOTO COMPOTHUBIICHUS, KOIEOaHUsI CHIIBI
TOKa 110 (haze HarpsHKEHHS.

1) coBmagaroT ¢ KojeOaHUIMU

2) onepexarot KoJaeOaHus

3) orcraror oT KoyebaHuit

4) nIpOTHBOMOI0XKHBI KOJICOAHUSIM

151. Tpu BKIKOYEHHUH B 3JIEKTPUYECKYIO LEMb KATYIIKA UHAYKTHBHOCTH,
KOJIE0AHUsI CHITBI TOKA 110 (ase HAIPSKEHUS.

1) coBmamaroT ¢ KoJaeGaHUAMM

2) onepexarot KojaeOaHus

3) oTcrarot ot KoJebaHuit

4) IpOTHBOMOJIOKHBI KOJIEOAHUSIM

152. T1pu BKITIOYEHUH B SIIEKTPHICCKYIO IETIb KOHACHCATOPa, KOJICOaHUs CHITBI
TOKa 1o (haze HaIPSDKCHHS.

1) coBmagaroT ¢ KojeOaHUIMU

2) onepexarot KojaeOaHus

3) orcraror ot KoyebaHuit

4) IPOTHUBOTIOJIOKHBI KOJIEOaHHUAM

153. CoOoHast AIEKTPOMAarHUTHBI BOJIHA SIBJISIETCS . ..
1) rutockoi

2) mpoJ0IBHOM

3) momnepeuHoit

4) yupyroit

154. Uznyuenne snexTpomarauTHBIX BosH HE niponcxonut, eciu anekTpuyeckue
3apsmpl ...

1) ABMXYTCS C yCKOPEHUEM

2) y4acTBYIOT B KOJIEOATEIILHOM JIBIDKEHHH [0 TAPMOHUYECKOMY 3aKOHY

3) aBHKYTCSI pABHOMEPHO MPSMOIHHEHHO

4) U3MEHSIOT CBOE TOJIOKEHHE B IPOCTPAHCTBE

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

1) paanoBONHEI

2) undpakpacHoe H3ITyueHUE

3) BUAMMBIIN CBET

4) pEeHTITeHOBCKOE H3ITy4CHUE

156. HanMeHbIIIyI0 JUTHHY BOJHBI U3 IEPEYMCICHHBIX BUIOB JICKTPOMATHUTHBIX
M3MydeHuit nmeet(-10T) ...

1) paanoBOITHEI

2) undpakpacHoe HU3TyUCHUE

3) BUOMMBIH CBET

4) pEeHTTEHOBCKOE M3IyUCHHUE
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157. HauMeHbIIy 0 4acTOTy U3 NePEUYUCICHHBIX BUIOB AICKTPOMArHUTHBIX
U3JIY4YCHUI uMeeT(-10T) ...

1) paanoBONHEI

2) undpakpacHoe H3IyUCHUE

3) BUOMMBII CBET

4) pEeHTTCHOBCKOE H3Iy4CHHUE

158. HanGonpnryro 9acToTy U3 MEePEINCICHHBIX BHIOB AIEKTPOMATHATHBIX
W3ITy4eHui umeeT(-10T) ...

1) paanoBOITHEI

2) uHppakpacHOe H3ITyUCHUE

3) BUOMMBIIN CBET

4) pEeHTTCHOBCKOE H3IyUCHUE

159. DiekTpoMarHUTHEIE BOJHEL, CIIOCOOHBIE TEPEHOCHTH Yepe3 MPOCTPAHCTBO
9HEPTHI0, U3JIy4aeMYI0 TeHEPaTOPOM 3JIEKTPOMAarHUTHBIX KoJieOaHUH, IPOXOANTD
CKBO3b BO3/IyX M IlepenaBaTh HH()OPMAIHIO, Ha3bIBAIOT ...

1) panuoBonHAMU

2) pEHTITCHOBCKUM U3JTy4CHHEM

3) uH(bpaKpaCHBIM U3ITydCHUEM

4) raMMa-u3ITy4eHuEM

160. DrekTpoMarHUTHBIC BOJHBL, BBI3BIBAIOIINE JIIOMUHECIICHITHIO, (hoTod(ddeKT,
(hoTOXUMHUYECKUE PEAKLIUH, IPUTEMY, OAKTEPHLIUIHOE ACHCTBUE, HA3bIBAIOT ...
1) pagnoBonHaMu

2) pEHTTEHOBCKUM H3ITyUCHHEM

3) uH(ppPaKpPaCHBIM U3ITy4EHUEM

4) yapTpadHoNICTOBBIM H3ITyIeHHEM

161. DnexkTpoMarHUTHBIE BOJHEL, 00JIaIatomTie OONBIION IPOHUKAIOIIEH
CMOCOOHOCTHIO, BO3HUKAIOIUE MPHU B3PBIBE SACPHOTO OPYIKHUSI BCIEACTBHE
PaaroaKTUBHOTO PACMaja siiep, Ha3bIBaIoT ...

1)panuoBoiHamu

2) PEHTI€HOBCKHM H3JIydeHUEM

3 uHbpaKpaCHBIM U3TyYCHHEM

4) raMMma-u3ITydeHHEM

162. DiekTpoMarHUTHBIE BOJIHBI, BBI3BIBAIOIINE 3PUTEIILHBIE OLYIIEHHS,
HAa3bIBAIOT ...

1) pagnoBonHAMU

2) BUIMMBIM CBETOM

3) uH(bpaKpacCHBIM U3ITyYSHUEM

4) raMMa-u3ITy4eHuEM

163. B 00nacTu HaJI0XKEHHUsI CBETOBBIX ITYYKOB OT JABYX KOTEPEHTHBIX HCTOYHHKOB
cBeTa HAOJIONAI0TCS YePEIYIOIIUECS CBETIIBIC K TEMHBIC TI0JI0CHL. JTO SBICHUE
Ha3BaHO cBeTa.

1) unrepdepenimeit

2) mucrepcueit

3) nudpaximeit

4) monsipuzanuei

164. [1ns nabmoneHnst MHTEpQEPEHIIMN CBETa HEOOXOANMO ...
1) npomycTHTh CBET Yepe3 y3KYyHo IIelb

2) cBeCTH BMECTE JIBE JIIOOBIC CBETOBBIC BOJIHBI

3) cBecTH BMeECTE 1BE BOJIHBI C OMHHAKOBON YaCTOTOI

4) HanpaBUTH CBET HA [PAHUILy pa3zelia ABYX Cpel

165. YcioBreM BO3ZHHKHOBEHHs HHTEP(EPEHIINH SIBIISIETCS HAJIOKEHHE
BOJIH.

1) MOHOXpOMATHYECKHX

2) KOTE€PEHTHBIX
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3) oTpakeHHBIX
4) IIpeIOMIIEHHBIX

166. Pamy>xHast OKpacka MBUIBHBIX ITy3bIpEi OOBSICHSAETCS SIBIICHUEM ....
1) mudpakumu

2) monspu3anum

3) unrepdepeHunu

4) nucniepcuu

167. CornacHO BOTHOBOW TEOPHH CBET — 3TO ...
1) snexTpoMarHuTHasE BOJIHA

2) NOTOK 3apsDKCHHBIX YaCTHIL

3) HampaBneHHOE ABHKCHHUE 3apsDKCHHBIX YaCTHII
4) KOrepeHTHbIC BOJHEI

168. Ha mockyto HENpo3pavHyo MIIACTUHY C IBYMsI y3KUMU MapajuieIbHBIMA
HIesIMM [TalaeT 110 HOpMaJIu MI0CKas MOHOXpOMaTHdecKas BOJIHA U3 3eJIeHOM
9acTH BUJUMOTIO CIEKTpa. 3a MIACTUHON Ha MapajebHOM el SKkpaHe
HaOmonaercst nHTep(epeHInoHHast KapTuHa. Eciam ucnonp3oBarh
MOHOXPOMAaTHYECKHUIl CBET U3 KPAaCHOW YacTH BUAMMOTO CIEKTPa, TO ...

1) paccrosiHue MeXay UHTeP)EePESHIHOHHBIMHE ITOJIOCAMH YBEINYHBACTCS

2) paccTosiHUE MEXIy HHTepPEPEHIMOHHBIMH IOJIOCAMH YMCHBIIHUTCS

3) paccrosiHuEe MeX Iy HHTEP(HEPSHIMOHHBIME HOJIOCAMU HE H3MEHSETCS

4) unTepdepeHIIMOHHAs KapTHHA Mcue3aeT

169. Ha mockyto HENpo3pavHyo MIIACTUHY C IBYMsI y3KUMU MapajuieIbHBIMU
mEJIAMHU MaacT MO0 HOpMaAJIH IJIOCKasd MOHOXpOMaTH4iCCKas BOJIHA 13 KpaCHOfI
YacTH BUJUMOTO CIIEKTpa. 3a MIACTHHON Ha MapajieIbHOM el dSKpaHe
HaOroaeTcst uHTep(hepeHIIMOHHAs KapTuHa. ECIii HCIob30BaTh
MOHOXPOMATHYECKUH CBET U3 3€JICHOM YaCTH BUIMMOTO CIIEKTPa, TO ...

1) paccrosinue Mexay HHTEP(HEPEHIIMOHHBIME TIOJIOCAMH YBETHYHBACTCS

2) paccrosiHue MEXAy UHTEP()EPEHIIMOHHBIMHE MOJIOCAMH YMEHBIIUTCS

3) paccrosiHue Mexay UHTEP(EPEHIIMOHHBIME MOJIOCAMH HE U3MEHSIETCSI

4) unreppepeHIMOHHAS KAPTUHA HCUYE3aeT

170. SIBnenue OTKIOHEHHUS HATPABICHHS PACIIPOCTPAHEHHUS BOJH Y Kpasi TIPErpaibl
OT MPSMOIMHEHHOTO HAIIPABICHHUS Ha3bIBACTCSI cBera.

1) unrepdepeniueit

2) monsipusanuei

3) nudpaxumeit

4) mucnepcueit

171. Yron gudpaxnum uMeeT HauOoIbIee 3HAYCHUE IS CBeTa.
1) kpacHoro

2) »KexToro

3) rony6oro

4) ¢uoneroBoro

172. Yron audpakiyy UMeeT HauMEeHbIIIee 3HaUYeHUe JUIs CBeTa.
1) kpacuoro

2) KenToro

3) roy6oro

4) duoneroBoro

173. IucdpaknroHHas pemeTka OCBeIaeTcst 3eJIeHbIM cBeToM. [Ipu ocBemennn
PELICTKN KPaCHBIM CBETOM KapTHHA AU(PPAKIMOHHOTO CIIEKTPa Ha 3KpaHe ...

1) cysurcs

2) paciupurcst

3) He U3MEHHTCS

4) ucuesner

174. lndpakuroHHas pemeTKa 0CBeIIaeTcst KpacHbIM cBeToM. [Ipu ocBemernn
PEIETKH CHHIM CBETOM KapTHHA JM(PAKIMOHHOTO CIIEKTpa Ha DKpaHe ...
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1) cysurcs

2) paciupurcst
3) He uzMeHHTCS
4) ucue3ner

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

1) pasmep nperpaasl COU3MEPUM C ATHHOI CBETOBO# BOIHBI

2) Ha ITyTH CBETOBOTO ITyYKa HaXOQHUTCS CTEKIITHHAS TPU3Ma

3) cBETOBO My4YOK MaacT Ha TOHKYIO [NICHKY

4) Ha IIyTH CBETOBOTO JIy4a HAXOJUTCS MPEIITCTBHE GONBIINX Pa3sMEpOB

176. Tlocie mpoXoKICHUS IBYX MOJISIPOUIOB HHTCHCHBHOCTD CBETA OCIIadIsIeTcs
HAITOJIOBHHY, €CJIH TUIOCKOCTH MOJSPU3AIUH JBYX MOSIPOUIOB MOBEPHYTHI APYT
OTHOCHTEJILHO JIpyTra Ha Yroil IpaaycoB.

10

2) 45

3) 90

4) 180

177. 1nst Toro 9TOOBI CBET HE MPOXOANIT Yepe3 00a MOJIpona, TIOCKOCTH
HOJISIPU3ALMU BYX MOJSIPOUIOB APYT OTHOCHTEIIBHO JPYyra JOJKHEI OBITh
HOBEPHYTHI HA yTONl _ TPajaycoB.

1o

2) 45

3) 90

4) 180

178. Jloka3ateabCTBOM MOMEPEUHOCTH CBETOBBIX BOJIH SIBISICTCS SIBICHUC
cBera.

1) unrepdepeHinm

2) nonsipu3anuu

3) nudpaximu

4) nucnepcuu

179. Ha cTeisiHHYIO [IPU3MY HAIPaBHIIK JTyd 0esoro cBera. [Ipu IpoxoaeHun
CBETa Yepe3 MPU3My HaOII0AACTCsI SIBICHHE CcBeTa.

1) unrepdepenium

2) mucrepcuu

3) mubpakuuu

4) mosnsipu3anuu

180. ITokazaTens MpeTOMIICHHUS CBETa HMeeT HauOoJIbIIee 3HAUYCHHE JITISI CBETA C
caMOil KOPOTKOM JAJTMHON BOJIHBI. YTOJI OTKJIIOHEHMSI JTyya CBETa B CTEKJIIHHOM
MpHU3Me UMEeeT HanOouIbIIee 3HAUYCHHE JIIS CBeTa.

1) kpacHoro

2) roy6oro

3) »kexToro

4) ¢uoneroBoro

181. ITokazarenb NpenoMIIeHHs CBETa MMEET HauMeHbIIIee 3Ha4YeHHe IS CBETa C
camoii OOJBIION UTMHON BOIHEI. YTOJ OTKIIOHEHHS JTy4da CBETa B CTEKIITHHOM
npu3Me UMEET HauMEeHbIIIee 3HaUeHNE IS cBeTa.

1) kpacHoro

2) romyboro

3) xenroro

4) duoneroBoro

182. 3aBHCHMOCTB MOKa3aTelsl MPEOMIICHHS BELIECTBA OT UTHHBI BOJIHBI HITH
YaCTOTHI HA3BIBAETCS ...

1) nonmspusarnmeit

2) uarepdepeHnnei

3) nucnepcueit

4) mudpakimeit
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183. Tlpu momnagaHUK COTHEYHOTO CBETA HA KAIUIK 0K 00pasyercs paayra. 1o
OOBSICHSICTCS SIBIICHUEM ...

1) nonspusaiuu

2) nucrepcHu

3) unrepdepeHunu

4) nudpakipu

184. Ecnu wacToTa M3ITydeHHST yMEHBIIMIIACH B 2 pa3a, TO YHEPTUs KBaHTA CBETA ...
1) yBenuuutcs B 2 pasa

2) He U3MEHHUTCH

3) yMeHbIIHUTCS B 2 pasa

4) yBenuuutcs B 4 pasa

185. Ecni Maccy 4acTHIbl YBEIHYHUTE B 2 pa3a, TO SHEPTUS STOU YaCTHIIHI . ..
1) yBenuuurcs B 2 pasa

2) yMeHbIIUTCA B 4 pasa

3) He U3MEHHTCS

4) yBenuuuTes B 4 pasa

186. OTHOLIEHNE YHEPTHH, N3TYIaEMOH TEJIOM, K TIPOAOIDKUTENBHOCTH N3ITyICHHS
W TUTOIA/IN TEJla, Ha3bIBAETCSI  CHOCOOHOCTEIO.

1) noJHOM JTy4encnycKaTeaIbHOM

2) CHEeKTPaJIbHOW JTy4eHCITyCKaTeNbHOMH

3) monHO#t TydenoronaTensHOMH

4) crieKTpanbHOM Jy4enorIomareIbHO M

187. OTHOLICHUE TyYUCTON SHEPTUH, TIOTIIOLIAEMOH TEJIOM, KO BCell Majaroieii Ha
HETO JIy4UCTOMN 3HEpTHH, Ha3bIBaeTCA CIOCOOHOCTBIO.

1) monHoi TydencmycKaTenbHO

2) CHeKTPaJIbHOW JTy4eHCITyCKaTeNbHOMH

3) monHo#t NMyYenoronaTeIbHOMU

4) CrieKTpaJIbHOM JIy4eHorIOoIaTeIbHON

188. dopmynupoBka «J[is Bcex Tell MpH JaHHOM TeMIlepaType OTHOIIEHHE
JYYCHCITy CKaTeIbHON CIIOCOOHOCTH Tella K JIy4enoTIOATeIbHON CIOCOOHOCTH
€CTh BEIMYMHA MTOCTOSHHAS, PABHAS TYYCHUCITY CKATeIBHON CIIOCOOHOCTH
abCOITFOTHO YEPHOTO TeJa MPH TOH JKe TeMITepaType» OTpaxkaeT pU3HIeCKUl CMBICT
3aKOHa ...

1) Cretana — Bonbimana

2) Kupxroddha

3) Buna

4) Croserosa

189. ®opmynupoBka «[JIiHA BOIHBI, COOTBETCTBYOIIAS MAKCHMYMY H3JTydEHHUS
abCOJIIOTHO YEPHOTO Teja, 00pPaTHO MPOIOPLUHOHAIBHA €r0 abCONMOTHOM
TEMIIEpaType» OTpakaeT PU3NYECKHI CMBICI 3aKOHA ...

1) Cretana — Bonbimana

2) Kupxrodda

3) Buna

4) Croneroa

190. ®opmynuposka «llomHas rydenomiomarensHas ClIOCOOHOCTH a0COIIOTHO
YEepHOTO TeJa MPONOPIHOHAIbHASL YeTBEPTOH CTEIIEHH ero abCONMOTHOM
TEeMITEpaTypb» OTpaXkaeT PU3MIECKUI CMBICII 3aKOHA ...

1) Cretana — Bonpumana

2) Kupxrodda

3) Buna

4) Croneroa

191. Ecau TepMoarHAMHYECKAs TEMIIEpaTypa abCOIIOTHO YSPHOTO Teja
YBEJIMYUTCS B 2 pa3a, TO €ro SHepreTHIeckasi CBeTUMOCTh pas(-a).
1) yBemnuurcs B 2
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2) yMeHBIIUTCS B 2
3) yBenunuurcs B 16
4) ymeHbIutrcs B 16

192. Ecnu aHepreTHyecKasi CBETUMOCTh a0CONIFOTHO YEPHOIO TeNa YBEIUYUIACH B
16 pas, To ero TepMOAMHAMHUYECKAs TeMIieparypa  pas(-a).

1) yBenmuuniach B 2

2) yBenuuunace B 16

3) yMeHBIIUIACH B

4) ymenpImniacs B 16

193. SIBIISICTCS JTOKa3aTeIhCTBOM KBaHTOBOW IPUPOJIEI CBETA.
1) ®orordpdexr

2) Mubpaxuust

3) Nurepdepenuus

4) Tonspuzauusi

194. SIBnenue B3aNMOJCHCTBIS CBETOBBIX BOJH C aTOMaMU BEIECTBA, B PE3yJIbTATe
KOTOPOTO SHEPTHs CBETa IIepeaeTcs aTOMaM BELIECTBA; 3aKI0YaeTcs B
0CBOOOKIICHUH 3JIEKTPOHOB OT CBS3H B aTOMax M MOJIEKYJax IO/ ICHCTBUEM CBETa,
Ha3bIBaeTCA ...

1) TeruIOBBIM U3ITyYeHHEM

2) potoadhhexrom

3) addexrom Komnrona

4) moMHUHECIIEHIHER

195. BHeprus dortoHa B sBaeHuU GoTorddexTa pacxomyercs Ha ... (Boibepute Bce
BEpHbIC BapUAHTHI OTBETA)

1) narpeBaHue BenecTa

2) U3MEHCHHE BETUYNHBI 3AMUPAOIIETO HATPSKECHUS

3) coBepiieHne paboOThHI BHIXO1A

4) cooO11IeHNE HIEKTPOHY KHHETHYECKOI SJHEPTUH

5) yMeHBIICHHE YAaCTOTHI U3IYYCHHS

196. B ombitax CroneroBa ObLI0 00HAPYXKEHO, YTO KHHETHYECKAs SHEPTH
ANIEKTPOHOB, BHIJIETEBILUX C OBEPXHOCTH METAJUTUUECKON TIIACTUHBI NIPH €€
OCBEILICHUHU CBETOM, ...

1) He 3aBHCHT OT YaCTOTHI TTAIAIONIETO CBETA

2) MMHEWHO 3aBUCHUT OT YaCTOTHI Ma IaI0IIEr0 CBETa

3) NUHEWHO 3aBUCUT OT HHTCHCHBHOCTHU CBETa

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

197. ®0TOTOK HACHIIECHHS [IPH YMEHBIICHHN HHTEHCUBHOCTH A IaI0IIEro CBETa ...
1) yBenuuurcst

2) He U3MEHHUTCS

3) ymeHbIIuTCs

198. ®OTOTOK HACHINIEHHS IPH YBEIUICHUH HHTCHCUBHOCTH MAIAIOIET0 CBETA ...
1) yBemuuurcst

2) He NU3MEHHTCS

3) yMeHbIIUTCS

199. OnuH U TOT e CBETOBOW IOTOK ITa/IacT HOPMaJIbHO Ha 3€pPKaJIbHYIO U
a0COJIIOTHO YepHYIO MMOBEPXHOCTh. OTHOIICHNE JJAaBJICHHUS CBETA Ha IIEPBYIO U
BTOPYIO IIOBEPXHOCTH PABHO ...

1) 1/2

2) 1/4

3)4

4)2

200. Eciu 3epKaibHYO IUTACTHHY, HAa KOTOPYIO MMaJaeT CBET, 3aMCHUTH Ha
3auepHEHHYI0 TOH K€ TJIOMIA M, TO CBETOBOE JIAaBJICHHE ...
1) yBenmuunrcst B 2 pasa
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2) yMeHbIIUTCSA B 2 pasza
3) He u3MeHHTCS
4) ymeHbLuutTcs B 4 pasa

201. Ecnu 3a4epHEHHYIO [UIATHHY, HA KOTOPYIO [IaJaeT CBET, 3aMEHUTH Ha
3epKaJbHYIO TOH e IUIONIa/IH, TO CBETOBOE JaBIECHHE . ..

1) yBenuuwurcs B 2 pasa

2) yMeHBIIHUTCS B 2 pasa

3) He U3MEHHTCH

4) ymenbIuTcs B 4 pasa

202. OnuH # TOT e CBETOBOW MOTOK MalaeT HOPMAJIFHO Ha a0CONIOTHO YEPHYIO 1
3epKaJIbHYIO0 NOBEPXHOCTh. OTHOIIICHUE aBICHUs CBETA Ha MIEPBYIO U BTOPYIO
HOBEPXHOCTH PaBHO ...

1) 1/2

2) 1/4

3)4

4)2

203. 3aKIrouaeTcs B epenade pOTOHAMH CBETa YaCTH CBOETO
UMITYJIbCA DNIEKTPOHAM aToMa, M3-3a Yero U3MEHSETCs [UIMHA CBETOBOM BOJIHBI
(hoTOHOB.

1) ®oroadpdexr

2) TemnoBoe U3Ty4eHHE

3) Dddexr Komnrona

4) JlaBnenue cBeTa

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

1) Apuctoreinb

2) Mennences

3) demoxput

4) Pesepdopn

205. MPENCTaBHII MOJIEb CTPOEHHS aToMa B BHJIE Iapa, 3aroTHEHHOTO
IIOJIOKHUTCIIBHO 3ap$1)1<eHH0171 KUIKOCTBIO, B KOTOPYIO BKPAIUICHBI OTPULIATCIIBHBIC
BIIEKTPOHBI, TIOJOOHO U3IOMY B KEKCe.

1) MeHneneen

2) Pesepdopn

3) Tomcon

4) Jlemoxput

206. TIPEUIOKIIT SIIEPHYIO (TUIAaHETapHYI0) MOJIETh aTOMa: BOKPYT
HOJIOKUTEIIBHOTO AP 110 3aMKHYTHIM OpOHUTaM JIBIDKYTCS SJIEKTPOHBI, 00pa3yst
3NEKTPOHHYIO 000JIOUKY aToMa.

1) Menpenees

2) Pesepdopn

3) /. Tomcon

4) Jlemokput

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

1) anbda-yacTHIBI ABIAIOTCS SAPAMH aTOMA IEJUsl, UMEIOLIEro BTOPOi
MOPSIKOBBII HOMep B Tabnuue MeHneneesa

2) anbpda-pacnaj SBISETCS NPOLECCOM CaMOIIPOU3BOJILHOIO MPEBPALICHHS sapa
OJHOTO XMMHYECKOTO AIEMEHTA B SIAPO APYrOro IEMEHTa

3) BHYTpH aTOMa UMEETCS MOJIOKHUTEIBHO 3apPsDKEHHOE SIIPO OYEHb MATCHBKUX
pa3sMepoB, BOKPYT ]pa BPALIAIOTCS IEKTPOHBI

4) nipu anbha-pacnae aTOMHBIX SIIEp BBIACISICTCS sACPHAS SHEPTUS, 3HAYUTEIHHO
OompIas, 9eM B TOOBIX XUMUYECKHUX PEaKIIIX

208. CiocoOHOCTh aToMa K W3JIYYeHHIO M NOMIOICHUIO (POTOHOB MpaBHILHO
OITHCHIBAET BHICKA3bIBAHHE ...
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1) aToM MOKET IOIIONIATh U U3/Iy4aTh (POTOHBI C JIFOOOM YaCTOTOM, HE 3aBUCHMO OT
COCTaBa BEILECTBA

2) atoM MOXKET MODIIONIATh (DOTOHBI ¢ JTF000H YacToi, U3Iy4arh (POTOHBI JIUIIH C
HEKOTOPBIMH OTIPEICIICHHBIMY 3HAYCHUSIMHA YaCTOTHI

3) aToM MOKET MOTIIONIATH (DOTOHBI JIUIIL C HEKOTOPHIMU ONPECICHHBIMH
3HAYCHUSMH YaCTOTHI, H3JIy4aTh ()OTOHBI C JIFOOOH YaCTOTOM

4) aToM MOXET U3JIy4arh U MOIIOmArh POTOHBI TOIBKO C HEKOTOPHIMHU
OTIPE/ICIICHHBIMU 3HAYCHUSMH YaCTOThI

209. [Ipu nepexone 3IEKTPOHA C JABHETO OT Spa YHEPTETHUECKOTO YPOBHS Ha
OJNMKHHH K APy SHEPreTUYECKUil ypOBEHb aTOM 3JIEKTPOMArHUTHBIE
BOJIHBIL.

1) uznyvaer

2) He U3NTyJaeT

3) momormaer

4) He moryouaeT

210. [Tpu nepexome dICKTPOHA ¢ OIMKHETO K SIAPY SHEPreTHYSCKOTO YPOBHSI Ha
JAJbHUM OT Spa SHEPTETHIECKHUMA YPOBEHb aTOM 3IIEKTPOMArHUTHBIE
BOJIHEL.

1) uznydaer

2) He u3ny4aeT

3) moromaer

4) He moromaeT

211. DHepreTHvecKue ypoBHH AJIEKTPOHA B aTOME, pa3Mep dJEKTPOHHOTO o0iIaka
omperenser KBaHTOBOE YHCJIO.

1) raBHOE

2) opburansHoe

3) marHuTHOE

4) cimHOBOE

212. OpueHTanHIo MIEKTPOHHOTO 00IaKa B MPOCTPAHCTBE XapaKTepu3yeT
KBAHTOBOE YHCIIO.

1) rmaBHOE

2) opburansHoe

3) maruuTHOE

4) crimHOBOE

213. dopMy IEKTPOHHOTO 00JIaKa XapaKTepu3yeT KBaHTOBOE YHCJIO.
1) raBHOE

2) opburansHoe

3) MarauTHOE

4) cuuHOBOE

214. Co6GCTBEHHBIN MEXaHUYECKU MOMEHT XapaKTepU3yeT  KBAaHTOBOE YUCIIO.
1) rmaBHOE

2) opburansHoe

3) maruuTHOE

4) crimHOBOE

215. I'maBHOE KBaHTOBOE YnCiIO n=1. OpOuTaIbHOE KBAHTOBOE YUCIIO PABHO ...
N1

2)0

3)2

4)-1

216. I'maBHOE KBaHTOBOE YKCIIO N=2. OpOHUTAIFHOE KBAHTOBOE YUCIIO PABHO ...
N1
2)0
3)2
4)3
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217. T'maBHOE KBAaHTOBOE YMCIIO N=2. MaKCHMaJbHOE KOJINIECTBO IICKTPOHOB ISt
JTAHHOTO COCTOSIHUS PaBHO ...

12

2)4

3)6

4)8

218. I'maBHOE KBaHTOBOE YKCIIO N=1. MaKkcHMaIbHOE KOMUIECTBO IEKTPOHOB IS
JAHHOTO COCTOSIHUS PaBHO ...

1)2

2)4

3)6

4)8

219 I'maBHOE KBAaHTOBOE YHCIIO Il:3. MakcuMaiibHO€E KOJTUYECTBO OJICKTPOHOB 1A
JaHHOT'O COCTOSAHMS PaBHO ...

1) 32

2) 18

3)8

4)2

220. ['maBHOE KBAaHTOBOE YHCIIO XapaKTEPHU3YeT ...

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

3) pa3mepsl AIEKTPOHHOTO 00JIaKa

4) coOCTBEHHBIM MEXaHUYECKUIT MOMEHT

221. OpOuTanbHOE KBAHTOBOE YUCIIO XapaKTEPHU3YeT ...
1) opueHTaNHIO YIEKTPOHHOTO 001aKa B IPOCTPAHCTBE
2) hopMy 3mmeKTpOHHOTO 00TaKa

3) pa3mepsl AIEKTPOHHOTO 00IaKa

4) coOCTBCHHBIH MEXaHUYECKHIl MOMEHT

222. MarautHOE KBaHTOBOE YHCIIO OIIPEEIseT .. .

1) opueHTANHIO AIEKTPOHHOTO 001aKa B MPOCTPAHCTBE
2) hopmy ammeKTpOHHOTO 00TaKa

3) pa3mepsl SIEKTPOHHOTO 00JIaKa

4) coOCTBEHHBIM MEXAHUYECKUI MOMEHT

223. CriuHOBOE KBaHTOBOE YHCJIO OMPEICIISCT ...

1) opueHTanHIO IEKTPOHHOTO 001aKa B IPOCTPAHCTBE
2) GopMmy 3MeKTPOHHOTO ObIaKa

3) pa3mepsl AIEKTPOHHOTO 00IaKa

4) coOCTBEHHBIH MEXaHUYECKHI MOMEHT

224, TopsakoBbIi HOMep dNeMeHTa B Tabnuie MeHielieeBa o3BONSET ONPEICIUT
gucyo... (Beibepure Bce BepHBIC OTBETHI)

1) snekTpOHOB B atome

2) HYKJIOHOB B sIIpe

3) MpOTOHOB B siape

4) seMeHTapHbIX YaCTHUIL

5) HEWTPOHOB B si/Ipe

225. ATOMHBIH BeC 3JIEMEHTa OIpeAesIsIeT YHCIIO. ..
1) snekTpoHOB B atome

2) HeWTPOHOB B si/Ipe

3) mpoTOHOB B siape

4) HyKJIOHOB B 1pe

226. Ucnyckanue HE COIPOBOXKIAETCS M3MEHEHHEM 3apsIIOBOTO U
MacCOBOTO YHCJIa aTOMHOTO SI/Ipa.

1) anbda-yacTHIb!

2) raMMa KBaHTa
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3) GeTa-yacTHUIIBI
4) HeitrpoHa

227. Anb¢a — pacrniaz npecTaBisieT co0oi MOTOK ...
1) snekTpoHOB

2) HEWTPOHOB

3) mpoTOHOB

4) simep aroma reust

228. bera MuHYC - pacmaj MpeacTaBisieT co00i MOTOK ...
1) snexkTpoHOB

2) HEUTPOHOB

3) mpoToHOB

4) simep aTOMOB TeNust

229. OnuH 13 BUAOB PAJAHOAKTHBHOTO HU3ITYYCHHS MPEACTABIACT CO00iT MOTOK
OBICTPO MBIDKYIHXCS JCKTPOHOB. DTO  HM3JIy4YCHHE.

1) ramma

2) anbda

3) bera MuHYyC

4) Gera IUIIOC

230.Ilpn ___ pacmajie MaccoBO€ YHCIIO SIpa aToMa YMEHbIIaeTcs Ha 4, a
3apsI0BOE YMCIIO Ha 2 3JIEMEHTAPHBIX TTOJI0KHUTEIBHBIX 3apsia.

1) ramma

2) anbda

3) 6era MHUHYC

4) Gera mroC

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

2) anbda

3) bera MuHYyC

4) Gera IUIIOC

232. B pesysbrare 3JeKTPOHHOTO OeTa-pacmaja sapa aroMa 3JIeMEHTa ¢ 3apsI0BbIM
YHCIIOM Z TIOIYYaeTCsI PO aTOMa IEMEHTA C 3aPSIIOBBIM YHCIIOM ...

nz-2

2)Z+1

3)Z2-1

4)Z2+2

233. AToMHO€ S1p0, BO3HHUKAIOIIEE B pe3yibTaTe anb(a-pacnasa sapa aromMa
3JIEMEHTa C 3apsIIOBBIM YNCIIOM Z, 00/1a/1aeT 3apsA0BBIM YHCIIOM ...
Hz-1

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

234. AtomHOe s1pO, BOHUKAIOIIEE B pe3ysbTare anb(ha-pacnana sapa aroma
AJIEMEHTa C MAaCCOBBIM YHCIOM A, 00J1a/IaeT MacCOBBIM YHUCIIOM ...

HDA-1

2)A-2

3)A-4

HA+1

235. HepacnaBmmmucs, depe3 HHTEpBaI BpEMEHH, paBHBIH | epuomy
nosypacrana, ocranercsi % paJuoaKTHBHBIX aTOMOB BEIIECTBA

1) 33

2) 25

3)75

4) 50
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236. Yepes unrepBall BpeMeHH paBHbI | nepuoay nonypacnaja pacnagercs %
PaIHOaKTUBHBIX SIIEP BELIECTRA.

1) 33

2) 25

3) 75

4) 50

237. HepacnaBmmMucs, uepe3 WHTEepBaJl BpeMeHH, paBHBIN 1/2 mepuona
nosypacmaza, ocraHercst % paJuoakTHBHBIX aTOMOB BEIIECTBA.

1) 33

2) 25

3) 75

4) 50

238. Uepes uHTEpBal BpeMEHH PaBHEIH 1/2 mepuoaa nonypacnana paciaaeTcs
% paauoaKTUBHBIX sJIEp BEILECTBA.

1) 33

2) 25

3)75

4) 50

239. B mporecce CHIIBHOTO B3aUMOACHCTBHS IPUHAMAIOT YIACTHE . ..
1) porons

2) HEUTPOHBI

3) ameKTpOHBI

4) HelTpUHO

240. B npouecce anekTpoMarHuTHoro B3anmoaeicteust HE npunumaror yuactue. ..
1) HeHTpOHBI

2) doToHsI

3) anekTpoHsI

4) npoTOHBI

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

2) oTtoHsI

3) HeHTPOHBI

4) mpoTOHBI

242. B nporiecce 3EKTPOMarHUTHOTO B3aUMO/ICHCTBUS IPUHUMAIOT YYaCTHE ...
1) HeHTpOHBI

2) HEUTPHHO

3) aHTHHEHTPHUHO

4) npoTOHBI

243. TI03UTpOH SBIISIETCS aHTHYACTHIEH [0 OTHOIICHHUIO K . ..
1) nporony

2) HeHTpOHY

3) anexTpoHy

4) potony

244, TlepeHOCUMKAMH TPAaBUTAIMOHHOTO B3aMOACHCTBHUS CYUTAIOTCS ...
1) rpaBUTOHBI

2) doToHsl

3) m1rooHBI

4) 6030HbBI

245, TlepeHOCYMKAMH JNIEKTPOMArHUTHOTO B3aUMOJICHCTBHUS CUUTAKOTCS ...
1) rpaBUTOHBI

2) oTtoHs

3) DIHOOHBI

4) 6030HBI
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246. TlepeHOCUMKaMU CHIIBHOTO B3aMMOJCHCTBHUS CIMTAIOTC ...
1) rpaBUTOHBI

2) dortonsl

3) DIroOHBI

4) 6030HBI

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

2) (oToHsI

3) DIHOOHBI

4) 6030HBI

Ilo pesympratam Tecra OOy4YaroOLIEMYCsl BBICTABIIAETCS OLEHKA «OTJIMYHO», «XOPOLIO»,
«YIOBIIETBOPUTEIIBHO» WM  «HEYIOBIECTBOPUTEIBHO», CONNIACHO  CIEAYIOLIUM KPUTEpUAM
OLICHUBAHUs

HIkana Kpurepuu ouenuBanus (%0 npaBHJIbHBIX 0TBETOB)
Orenka 5 (OTIMYHO) 80-100
Orenka 4 (X0opoIo) 70-79
Ornenka 3 (yIOBICTBOPUTEILHO) 50-69
Onenka 2 (HEYTOBJICTBOPHUTEIHHO) meHee 50
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JIMCT perucrpanuy U3MeHEeHH I

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