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1. Ilnanupyemble pe3yabTaThbl 00y4eHHUs 10 AUCHMILINHE,
COOTHEeCeHHbIE ¢ IJIAHMPYEeMBbIMH pe3yabTaramMu ocsoenus OITOII

1.1. Hean u 3212494 AU CHUTINHBI
bakanaBp mo nampasieHuto 05.03.06 Dkosorwst W MPUPOIOTOIB30BAHUE JOIKEH OBITH
MOATOTOBJICH K PELICHHIO 3a/ad Mpo(ecCHOHATBHON AEATEIbHOCTH HAyYHO-HCCIIE0BATEIbCKOTO
THUIIA.

Heabo TUCIUIUTUHBI SBISETCS — (GOPMHUPOBAHKIE TEOPETUUCCKUX 3HAHHM, TPAKTHUECKUX
YMEHHMH W HaBBIKOB B 00JAaCTH (PHU3UKU, HEOOXOAMMBIX Ui OCYIIECTBICHUS HKOJIOTHYECKOTO
MOHHMTOPUHTA MPOILIECCOB OMOIOTHUECKOr0 MPOU3BOACTBA U OLIEHKH COCTOSHUS MPUPOJHON CpPEeIIbl
B COOTBETCTBUH C (DOPMUPYEMBIMH KOMIICTCHIIUSIMHU.

3agaum IUCUUIUIMHBI BKIIIOYAOT:

1. 3ydyenne pu3NUYECKUX SBICHUA U 3aKOHOB M TPAHUI] UX TIPUMEHUMOCTH; 3HAKOMCTBO C
OCHOBHBIMH (PU3UYECKUMU BEIMYUHAMHU, UX OIpeIeICHUSIMH, (PU3MUYECKIM CMBICIIOM, CIIOCO0aMU U
€AMHUIIAMU U3MEPEHUS.

2. IlpunobOpereHne HaBBIKOB pabOTHI ¢ mpuOOpaMu M 00O0pylIOBaHHEM (U3UUECKOM
n1abopaTopuu; HaBBIKOB UCTIOIB30BAHUS PA3IMIHBIX METOIUK (DU3NUECKUX U3MEPEHUHN U 00pabOTKH
SKCIIEPUMEHTANIbHBIX JIaHHBIX; HABBIKOB MTPOBEJICHUS a/IEKBATHOTO (PU3MUECKOTr0 MOJIETHPOBAHUSI.

3. IlpumeHeHne B CBOEW MPAKTUYECKOW NEATEIHHOCTH 3HAHWW MO (DM3MKE I peuIeHUs
TEOPETUYECKUX U IPOU3BOJICTBEHHBIX 3a]1ay.

1.2. KomneTeHUMH U HHAMKATOPBI UX JT0CTHKEHU I
VYK-1. Crnoco0OeH ocCylecTBIsATh MOMCK, KPUTUYECKUN aHajau3 M CUHTE3 HH(OpPMALIUH,
HNPUMEHSTh CUCTEMHBIH OAXO/ ISl PElICHHs OCTABICHHBIX 33a4

Kon u HaumeHnoBanue dopmupyemsbie 3YH
WHIIUKATOPA TOCTIKCHUS
KOMIIETCHIINH

na-1. VK-1 3HAHUA OO0yyaromuiics TOKEH 3HATh OCHOBHBIE (PU3MUYECCKHE OTIBITHL I METOMBI

OcymecTBIseT MOUCK, WCCIICIOBAHMS, Ha3HAUYCHUE W IPUHIMIIBI JEHCTBHS BKHEHIIINX

KPUTHICCKUHA aHAIN3 U ¢usmaeckux npudopos (51.0.10, YK-1 —3.1)

CHHTE3 WHPOPMAIUH, YMEHUS OO6yuaromuiics TOKeH YMETh padoTaTh ¢ MprOOpaMu U 000pyIOBaHHEM

NPUMEHSET CUCTEMHBII (u3muecKoii 1adopaTopHu, NCTIOIH30BATh METO/BI aJICKBATHOTO

MO/IXOI JUISl pEIICHUS (hU3MUECKOTO MOJIEITUPOBAHMS /IS PEIICHHST THIIOBBIX 3a1a4

MOCTaBJICHHBIX 3a/1a4 npodeccuonansHol nestensHoctH (b1.0.10, YK-1 - V.1)

HaBBIKH OOyuaromuiics J0JDKeH BIaIeTh HaBbIKAMU IIPUMEHEHHUsI OCHOBHBIX

METOJIOB (PU3MKO-MATEMaTHYECKOTO aHAIIN3a ISl PELICHUS TUTIOBBIX 3a/1a4
npodeccroHaIbHON IesTeIbHOCTH; HaBbIKaMU TIPaBUIIBHON SKCILTyaTal[K
OCHOBHBIX IPUOOPOB U 000pyIOBaHUS PU3NIECKON JTab0paTOpuH;
00pabOoTKN ¥ HHTEPIPETHPOBAHUS pe3ynbTaToB skcnepumenTa (b1.0.10,
YK-1-H.1)

OIIK-1. CnocobeH mpuMeHsATh 0a30Bble 3HAHUS (YHAAMEHTAJIBHBIX PAa3/eOB HayK IO
3emile, €CTECTBEHHOHAYYHOTO M MaTeMaTHYECKOTO IUKIIA MIPU PELISHUH 3a/1a4d B 00JIaCTH 3KOJIOTUU

MMPUPOAOIIOJIE30BAHU S

Kon n HanmeHoBaHue dopmupyemsbie 3YH

WHAUKATOPA JOCTIKCHHUS
KOMIICTEHIIUN
NnJ-2. OIIK-1 3HAHUSA OO0yuaromuiics TOKeH 3HaTh OCHOBHBIC (DM3MYECKUC BEIIMYUHEL, IIOHATHS,
[IpumensieT 6a30BbIe 3HAHUS sneHus, 3akonsl (51.0.10, OIIK-1 —3.2)
€CTECTBEHHOHAYYHOTO U YMEHUS OO0yyaromuiics TOKEH YMETh UCTOIKOBBIBATH CMBICT (PH3HUYECKUX
MaTeMaTH4YEeCKOTO UK BEJIMYVH U MOHITHH; YKa3bIBaTh, KAKHE 3aKOHBI OMKCHIBAIOT (PH3HMUCCKUE
MIPY PENICHUY 337124 B seienwst U nporeccs (51.0.10, OIK-1 - V.2)
00TacTH SKOJIOTHHU U HaBBIKH O6yqafomm7lcs{ JIOJIKEH BJIAZIETh HABBIKAMU UCIIOJIBE30BAHUSA OCHOBHBIX
MIPUPOAOIIOIB30BAHUA (hM3MUeCcKNX 3aKOHOB W TIPUHITUATIOB JIJISl pEeIIeHUS TUITOBBIX 3a71a4
npodeccronansHoii gesitensaocti (51.0.10, OIIK-1 - H.2)




2. MecTo nucuumiauibl B cTpykrype OITOII
Hucuummuaa «Du3nka» OTHOCUTCS K 00s3aTelNbHON YacTH OCHOBHOW MPOQECCHOHATBLHOM
obpasoBarenbHO# nmporpammel OakadaBpuara (51.0.10).

3. O0beM TMCUMIIMHBI M BU/IBI Y4eOHOH padoThI
O6vem mucummumabl  «®Pusuka» cocraBmsger S5 3aderHsix  eauHuMubel  (3ET), 180
akaJieMHuecKHX 4aca (fasee yacoB). Juciuruivna uzyyaercs:
- ouHast hoopma oOydenwus B 1 u 2 cemecTpax
- 3aouHas popma oOyuyeHus B 1 u 2 cemecrpax

3.1. Pacnpenejienne 00beMa JMCHUILIMHBI 110 BUJIAM Y4eOHOi padoThl

Bun yae6HOit paboTh KonmgecTBo gacoB
10 0YHOH opmMe 0OyUeHHS 110 3209HON (popme 00ydIeHHUs
KonraktHas padora (Bcero) 80 16
B TOM YHCJIe MPAKTHYECKas MOATOTOBKA
Jlexyuu (J1) 36 8
Jlabopamopnuvle 3anamus (J13) 36 8
Konmpons camocmossmenvroil pabomoi 8 -
(KCP)
CamocrosiTeibHas padoTa 00y4arouuxcs 73 151
(CP)
KonTpoan 27 13
Hroro 180 180
3.2. Pacnpenesienue yueOHOT0 BpeMeHH MO pa3jieiaM U TeMam
Ounas ¢popma o0yueHust
B TOM YHCIIE A
Neo H Bcero KOHTaKTHas pabora g
oMb aMMEHOBaHHUE pa3/ielia U TEMBI 4ACOB CP z
J J13 KCP g
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka
1.1 Marepus. JIpmxeHne 3 2 0,2 0,8 X
1.2 Ou3nuecKre BETUYNHBI M HX H3MEPECHUE 4,1 2 0,1 2 X
1.3 WccnenoBanue IIOTHOCTH KUIKOCTH 4.1 2 0,1 2 X
1.4 DJIeMEHTHI TOCTYNATEIEHOTO ABIKCHHUS 3 2 0,2 0,8 X
15 [IpoBepka 3aKoHa COXpaHEHUsI IMITYIIbCa 4,1 2 0,1 2 X
1.6 DJIeMEHTHI BpalaTeIIbHOTO IBHYKCHUS 3 2 0,2 0,8 X
17 W3y4yeHne OCHOBHOTO 3aKOHA THHAMHKU 41 2 01 2 <
BpallleHHs
1.8 DeMeHTHI KoJie0aTeIbHOE IBIKEHNAE 3 2 0,2 0,8 X
HUccnenosanne koiebareIbsHOro
19 JIBIOKCHUSI, U3MEPEHHE YCKOPEHHSI 41 2 01 2 X
CBOOOJIHOTO MaJCHUS ITPH TIOMOIIN
MasiTHUKA
1.10 MexaHndecKkue BOJIHbI 3 2 0,2 0,8 X
111 OCHOBBI CIIENUANBHON TEOpHH 25 05 2 <
OTHOCHUTEIILHOCTH
Pasznen 2. MonekyisipHast GU3UKa U TEPMOIMHAMHKA
2.1 OcnoBsl MKT. SIBneHus nepeHoca 2,8 2 0,2 0,6 X
2.2 MosexymnsipHbIE SIBIEHUS B ra3ax 2,4 0,4 2 X
2.3 VccnenoBanue BIAXKHOCTH BO3IyXa 41 2 0,1 2 X
2.4 MosexymsipHbIC SBICHUS B )KUIKOCTSIX 2,3 0,3 2 X
25 Uccnenosanne TeueHUs BA3KOM KUIKOCTH 41 2 0,1 2 X
HccnenoBanue cBONCTB IIOBEPXHOCTHOTO
26 CJIOSI )KUIKOCTH, M3MEPEHUE 41 2 01 2 «
KO3 PHIIEHTa TOBEPXHOCTHOTO
HATSOKEHUS )KHKOCTH
2.7 MosnekyssipHble sIBJICHUS B TBEPJBIX Tellax 2,3 0,3 2 X




28 N3zyuenue 3axona I'yka. Mccnenosanue 41 2 0.1 2 X
MOJTYJISl YIIPYTOCTH

2.9 ITepBoe Havao0 TEPMOAMHAMUKH 2,9 2 0,2 0,7 X

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

Paznen 3. DnekTpudecTBO U JIEKTPOMArHETHU3M

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

3.2 BeniecTBo B 3JIEKTPHUUECKOM MOJIE 4,3 0,3 4 X
Onekrpuueckue nemu. Vzmepenue

3.3 (hM3MIECKHUX BETUINH 41 2 0,1 2 X
SIIEKTPONU3MEPUTEIHHBIMI TPHOOpPaAMH

34 [TocTostHHOE MAarHUTHOE TIOJIE B BAKYyMe 2.9 2 0.2 07 X
U BEILIECTBE

35 HccnenoBanne MarHUuTHOTO TIOJIS 41 2 01 2 X
IMOCTOSIHHOTO MarHuTa

36 JIBmkeHMe 3apsHKEHHBIX YacTHIL B 42 0.2 4 X
SIIEKTPUYECKOM U MarHUTHOM TIOJIE

3.7 IToCTOSIHHBIN AIIEKTPUIESCKUNA TOK 4,3 0,3 4 X

38 I/IccneVZ(OBaHI/Ie AIIEKTPOIPOBOAHOCTH 41 2 01 2 X
SKABOM TKaHU

39 3J'IeKTpOMaF“HI/ITHaH WHIYKIHS 1 3 2 0.2 0.8 <
MICPEMEHHBIH AIEKTPUICCKUIA TOK
HccnenoBanue NepeMEHHOTO U

3.10 BBINPSIMIICHHOTO TOKA IPY TTOMOIITH 4,1 2 0,1 2 X
ocrutorpada

3.11 DNEKTPOMarHUTHOE TOJIe 2,9 2 0,2 0,7 X

Paznen 4. Onruka

4.1 DNIeMEHTHI T€OMETPUIECKON ONTUKU 43 0,3 4 X
Nsmepenne pazMepoB MaJbix 00ObEKTOB

492 MPY TIOMOIIM MUKpOCKoIa. Mi3Mepenue 41 2 01 2 <
npeziesna pa3perieHus: ONTHYESCKOTO
npudopa

43 HUccrnenoBanne GOTOMETPUIECKAX 41 2 01 2 X
BEJIMYHH padOvero Mecra

4.4 DIeMEHTHI BOJTHOBOUW OIITHKH 2,8 2 0,2 0,6 X
HccnenoBanue BOJHOBBIX CBOMCTB CBETA,

4.5 U3MEpeHHe IINHBI CBETOBOH BOIHBI IPH 41 2 0,1 2 X
MTOMOIITN TU(PPAKIHOHHON PEIIeTKH
W3yuenne moisipuMerpa, u3MepeHue

4.6 KOHIICHTPAINU PACTBOPOB ONTHYECKU 4.1 2 0,1 2 X
AKTHBHBIX BEIIECTB

47 BzaumopeiicTBUe 371€KTPOMAarHUTHBIX 2.9 2 0.2 0.7 X
BOITH C BEIIECTBOM

48 I'pagyupoBKa CIIEKTPOCKONA U 41 2 01 2 X
HCCIICIOBAHUE CIIEKTPOB

4.9 DJIEMEHTBl KBAHTOBOW OTITUKH 2,9 2 0,2 0,7 X

Paznen 5. KBanToBas ¢usnka. dusmka aroma, aTOMHOTO SIpa M AJIEMEHTAPHBIX YaCTH

51 DJIeMEHTHI KBAHTOBOM MEXaHUKHU 2,9 2 0,2 0,7 X

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

53 DJeMeHThI PU3UKH aTOMHOTO Spa U 28 2 0.2 0.6 X
AIIEMEHTAPHBIX YACTHI]
KonTpons 27 X X X X 27
Htoro 180 36 36 8 73 27




3aounas popma o0yueHust

B TOM YHCIIE A
Ne I Bcero KOHTaKTHas pabora g
TeMbI aNMEHOBAaHHUE pa3JieNia ¥ TEMBI 4ACOB CP &
J JI3 KCP g
1 2 3 4 5 6 7 8
Paszgen 1. Mexanuka
1.1 Marepus. JIBrxeHue 4 4 X
1.2 Du3HUECKUE BETUUUHBI U UX U3MEPEHUE 4 4 X
13 HMccnenoBanue IIIOTHOCTH SKUIKOCTH 4 4 X
1.4 OJeMEeHTHI IOCTYNaTeNbHOTO ABHXKEHUS 5 5 X
1.5 [TpoBepka 3akOHa COXpaHEHUsI UMITYJIbCa 4 4 X
1.6 OJeMEeHTHI BpalllaTeJIbHOTO JIBUKEHUS 5 5 X
17 M3y4yeHne 0CHOBHOTO 3aKOHA TUHAMHKH 4 4 X
BpallleHHs
1.8 DneMeHTHI KoJle0aTelIbHOe BIKCHUE 2 2 X
HccnenoBanune konedaTeIbHOTO
19 JIBIDKCHUS, U3MEPEHUE YCKOPEHHS 4 4 <
CBOOOJIHOTO MaJCHUS ITPH TTOMOIIN
MasTHHKa
1.10 MexaHH4ecKHe BOJHBI 2 2 X
111 OCHOBBI cHieIMaIbHOI Teopuu 4 4 <
OTHOCHUTENBHOCTH
Paznen 2. MonexynsapHast GU3NKa H TSPMOIHMHAMHIKA
2.1 OcnoBel MKT. SIBnenns nepeHoca 2 2 X
2.2 MosekynspHbIC SBICHUS B ra3ax 4 4 X
2.3 HccnenoBanue BIaXHOCTH BO3AyXa 4 4 X
24 MosekymsipHBIC SBICHUS B KHUIKOCTIX 4 4 X
2.5 HccnenoBanue TeueHNs BI3KOM KUIKOCTH 2 2 X
HccnenoBanne cBOWCTB HOBEPXHOCTHOTO
26 CJIOSL )KUJIKOCTH, N3MEPEHHE 4 4 X
K03 (h(hUIIIeHTa TOBEPXHOCTHOTO
HaTSDKCHUS! KUJIKOCTH
2.7 MosekymspHbIC SIBICHUS B TBEPIBIX TElaX 4 4 X
28 Nsyuenue 3akoHa 'yka. MccnenoBanue 4 4 X
MOZYNS YIPYTOCTH
2.9 [TepBoe Ha9aI0 TEPMOAUHAMHKH 4 4 X
2.10 BTropoe Havano TepMOTUHAMUKA 4 4 X
Pasnen 3. DnekTpu4ecTBO M AIEKTPOMArHETU3M
3.1 DJEeKTpUUYECKOe TI0JIE B BAKYyMeE 2 2 X
3.2 BemecTBo B 2IEKTPHYESCKOM ITOJIE 4 4 X
DnexTpuueckue uenu. Mamepenue
3.3 (hM3NYECKUX BETUYNH 4 4 X
AIIEKTPOU3MEPUTEIBHBIMU NTPUOOPAMHU
34 [TocTosiHHOE MarHUTHOE TOJIE B BaKyyMe 5 5 X
Y BEIIECTBE
35 HccnemoBanre MarHUTHOTO T1OJIS 4 4 X
MOCTOSIHHOTO MarHuTa
36 JIBrkeHue 3apsKEHHBIX YacTHIL B 4 4 X
AIEKTPUYECKOM ¥ MArHUTHOM I10JIe
3.7 I1oCTOSIHHBIN IEKTPUUECKUI TOK 4 4 X
38 I/Iccne:;LOBaHHe AIIEKTPONPOBOJHOCTH 5 2 «
JKMBOW TKaHU
39 QHGKTpOMarj{I/ITHaH HHIYKIHS 1 5 5 X
TIepeMEHHBIN EKTPUYECKUI TOK
HccnenoBanne nepeMeHHOTO U
3.10 BBINPSIMIIEHHOTO TOKA MPY OMOIIH 4 4 X
ocmuiorpaga
3.11 OIEeKTPOMarHUTHOE MOJIe 4 4 X
Paznen 4. OnTuka
4.1 | DrieMeHTbI reOMeTPHUECKOH ONITHKH 4 4 X




I/ISMGPCHI/IG pa3MepoOB MaJIbIX 00BEKTOB
IIpy NOMOIIU MUKPOCKOIIA. I/I3MepeHI/I€

4.2 4 4 X
npezesna pa3perieHns] ONTHYECKOTO
mpubopa

43 HccrnenoBanne GOoTOMETPHUIECKAX 2 2 X
BEJIMYHH padovero Mecra

4.4 DJIEMEHTHI BOJTHOBOH ONTHKH 4 4 X
HccnenoBanne BOJTHOBBEIX CBOMCTB CBETA,

4.5 W3MEpEeHHe JINHBI CBETOBOM BOHBI IPH 4 4 X

TTOMOIITH TUPPAKINOHHON PEIIeTKH

W3ydeHne nonspuMeTpa, n3MepeHue
4.6 KOHIICHTPaLlMX PaCTBOPOB ONTHUECKU 4 4 X
AKTHBHBIX BEIIECTB

Bzaumopeiicteue SJICKTPOMArHuTHBIX

4.7 2 2 X
BOJTH C BEIIECTBOM

48 I'pagyupoBka CieKTpOCKOIa U 4 4 <
HCCIICIOBAHUE CTICKTPOB

49 DJIeMEHTEI KBAHTOBOM ONTUKH 4 4 X

Paznen 5. KeanroBas ¢usuka. Gusmka aTomMa, aTOMHOTO SIpa U 3JIEMEHTAPHBIX YaCTHUI]

5.1 DJIeMEHTHI KBAHTOBOM MEXaHUKHU 5 5 X

5.2 OneMeHThl PU3MKK aToma 5 5 X

53 DJeMeHThI PU3UKH aTOMHOTO spa U 5 5 X
AIIEMEHTAPHBIX YACTHI]
Kontpomnn 13 X X X X 13
Hrtoro 180 8 8 - 151 13

4. CTpyKTYypa U cofepkaHue JUCHHMILVINHBI, BKJIIOYAKOIIee NPAKTHYECKYI0 IOATOTOBKY

IIpakTyeckas MOArOTOBKA HpPU peajn3alud y4eOHBIX MPEIMETOB, KYPCOB, AUCLUIUINH
(Monyneil) opraHusyercss IyTeéM IpPOBEIEHUS IMPAKTUYECKUX  3aHATUH, MPAKTUKYMOB,
71a00paTopHBIX padOT U MHBIX aHAJOTMYHBIX BUOB YUeOHON IEATENbHOCTH, MPEAYCMaTPUBAIOLINX
ydacTue oOydarolluxcs B BBINOJIHEHUU OTAEIbHBIX 3JIEMEHTOB paboT, CBA3aHHBIX C Oyayuen
npo¢eCCUOHAIBHON AEATEIbHOCTHIO.

[IpakTdeckas MOArOTOBKA MOXKET BKIIOUATh B Ce0s1 OT/ICIBHBIC 3aHATHUS JICKIIMOHHOTO THUIIA,
KOTOpBIE MpelyCcMaTpUBalOT nepenady yuyeOHoM HMHpopMmanuu oOydarouiuMmcs, HEOOXOIUMON s
MOCJIEAYIOLIETO BBIMTOJIHEHUS paloT, CBA3aHHBIX ¢ OynyIien mpodeccuoHanbHON AESITETbHOCTHIO.

PexomeHntyeMblii 00beM MpaKTUUECKONH MOATOTOBKU (B MPOLIEHTaX OT KOJIMYECTBA YacoB
KOHTAKTHOM pa0oThl) )i JUCLMILINH, peaTu3yonX:

- yauBepcanbHble kKomnereHnu (YK) ot 5 10 15 %

- obmenpodeccuonanbupie komnereHuu (OIIK) ot 15 mo 50 %.

4.1. Conep:kanue TUCHUIIUHBI

Pasnen 1. Mexanuka

Marepus u ee Buabl. J[BrkeHue u ero ¢popmel. KnHemarnka noctynareiabHOTO JBUKEHHUS.
JluHamMKKa NOCTYNarelbHOTO JBMKEHMS. OJHEPreTHUECKHE XapaKTEPUCTHKH IOCTYNAaTeIbHOIO
nBrkeHus. KuHemaruka BpaliaTeqbHOro JBIWXKEHHS. JlMHamuKka BpamlaTeabHOrO JIBUYKEHHMSL.
OHepreTHyeckre XapaKTePUCTHUKU BPALIATEIbHOTO JBM)KEHUS. XapaKTepUCTUKU KojeOaTeabHOe
JIBIDKEHUE. BuIbl MeXaHMYecKuX KoJIeOaHWM W HMX ypaBHEHHS. [ apMOHMUYECKUN OCITUILIATOP.
BonHoBO#l mponecc M ero xapakTepuCcTUKH. Tumbl MexaHM4ecKHX BOJH. OCHOBHBIE MOJOKEHUS
cneunanbHoil Teopun orHocuTenbHOCTH (CTO). OcHOBHBIE 3aKOHBI CHEIMAIBHOH TEOpUU
OTHOCHUTEJIBHOCTH.

Pazgen 2. MouiexyasipHasi puznka ¥ TepMOIMHAMMKA

OcHOBHbIE TIOHSATUSL M YypaBHEHUS MOJEKYISIpHOH @u3uku. OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON TeopuM. JIBMKEHHME MOJEKYl BellecTB. SIBlIeHUs IepeHoca.
MornexynsapHsle siBjieHHs B razax. PeanbHbie ra3sl U mapel. MoJeKynsIpHbIe SBICHUS B KUIKOCTSX.
MounekynspHble sIBI€HUS B TBepAbIX Tenax. OCHOBHbIE MOHATHS TEPMOAMHAMHUKU. BHyTpeHHss
sHeprus raza. TemnonpoBoaHocTs. KonBekuus. Mcnapenne. TenmoBoe uznydenue. [lepsoe Hayano
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TEPMOJIMHAMUKH U €r0 MPUMEHEHHUe K u3ompoueccaM. TemioBele ABUrarenu. JHTponus. Bropoe
Hayajio TePMOJUHAMHUKHU.

Paznen 3. DiieKTpUYECTBO U JIEKTPOMATHETH3M

OnexTpocTaTuka. JJIEKTPUYECKOE I0J€ B BaKyyme. BemecTBo B 3JIEKTPUYECKOM IIOJIE.
OcHOBHbIE TMOHSTHS TOCTOSIHHOTO JJIEKTpUYECKOro Toka. OCHOBHBIE 3aKOHBI IOCTOSHHOTO
NIEKTPUUECKOrO TOKA. [IOCTOSHHBIN NIEKTPUUECKUN TOK B Pa3iIUM4HbIX cpenax. MarHutHoe moe,
€ro CBOMCTBA M XapaKTEPUCTUKU. MarHUTHBIE CBOMCTBA BEIIECTB. DIEKTPOMArHUTHAS UHAYKIUS U
caMoMHyKUus. [lepeMeHHBIN AEKTPUUECKUN TOK. DJIEKTPOMArHUTHOE I0JIe. DIEKTPOMAarHUTHbIE
KoJieOaHUs. DIEKTPOMArHUTHbIE BOJHBL.

Paznea 4. OnTuka

OneMeHTBl TeoMeTpuueckoil onTtuku. OcHOBBI (oromerpun. MHTEpdepeHnns cBeTta.
Hudpaknus u mnonspusanus cBera. [ucmepcust cera. Ilommomenue (abcopOumsi) cBera.
Jlromunecnennus. TemmoBoe uznyuenue. ®ororddexrt. Ipdexr Komnrona. [lasnenue crera.

Paznea 5. KBanroBas Mmexanuka. du3nka aromMa, aTOMHOIO SiIPa M JIeMEHTAPHbIX
4acTuIl

®opmyna ne bpoinsa.  Iudpakimus IEKTpOHOB W HEMTPOHOB B KpPHUCTaJUIAX.
Heomnpenenennoctu Ieitzenbepra. CooTHomIeHHE HeompeAeaeHHOCTe. BomHoBast (yHKuus.
VYpasuenus lllpenunrepa. Moaenu cTpoeHus: aroma. JJIEMEHThl COBPEMEHHON (PH3UKU aTOMOB U
Mosiekyi. CtpoeHue sapa aroma. PagnoakTuBHOCTb. SepHble peakuuu. DJIeMEHTapHbIE YaCTHIIbL.
@OyHIaMeHTallbHbIE B3aUMOJICHCTBHSL.

4.2. Conep:xkanue JIeKIUM
QOunas ¢opma o0yuenust

Ne /it HaumenoBanue nexuuu KomuuectBo | IlpakTrueckas
4acoB HO/ITOTOBKA

1 Marepus. JIBu>keHue 2 +
2 DJIeMEHTHI IOCTYIATEILHOTO JIBHIKEHUSI 2 +
3 DJeMEHTHI BpalllaTeJIbHOTO IBUKEHHUS 2 +
4 OreMeHTHI K0JIe0aTeIbHOTO IBIKEHHS 2 +
5 MexaHH49eCKHe BOJTHBI 2 +
6 OcHoBBI MoJIeKyIsipHO-KHHeTHueckoit Teopun (MKT). SIBnenus nepeHoca 2 +
7 IlepBoe Haua10 TEPMOANHAMUKH 2 +
8 Bropoe Hayano TepMoJIMHAMUKH 2 +
9 DJIEKTPUUYECKOE TOJIC B BAKYyMeE 2 +
10 ITocTosiHHOE MarHUTHOE TI0JIE B BAKYYME M BEIIECTBE 2 +
11 OIeKTpOMarHUTHAs HHAYKINS U IEPEMEHHBIN IeKTPHIECKUI TOK 2 +
12 DNEKTPOMArHUTHOE TI0JIe B BaKyyMe 2 +
13 DJeMeHTHI BOTHOBOW OITHKH 2 +
14 DNeMeHTHl KBaHTOBOW ONTUKH 2 +
15 B3anmMoseiicTBre 31€KTPOMArHUTHBIX BOJIH C BEIIECTBOM 2 +
16 OeMeHTHI KBAHTOBOI MEXaHUKHU 2

17 OneMeHTHI (PU3UKH aTOMa 2 +
18 OneMeHThl (PU3MKU aTOMHOTO sSpa U 3JIeMEeHTapHbIX YaCTHUI] 2 +

Hroro 36 17%
3aouHas popma 00yueHuUs
Ne n/n HaumenoBanue nexuuu KommuectBo | IIpakTudeckas
4acoB MO/ITOTOBKA
1 MexaHn4ecKue BOJIHbI 2 +
2 Ocuossl MKT. fBnenus neperoca 2 +
3 DIEKTPOMArHUTHOE TI0JIe B BAKyyMe 2 +
4 B3anmoieiicTBIE 3JIeKTPOMAarHUTHBIX BOJIH C BEIIECTBOM 2 +
Hroro 8 4%




4.3. Conep:xkanue JJa00OpaTOPHbIX 3aHATHH
Ounas ¢popma o0yueHust

Ne HaumenoBanue 1a00paTopHOTO 3aHATUS Komnuecto | Ilpakrnueckas
n/n 4acoB TIOATOTOBKA
1 | ®usnyeckue BeNMYHMHBI M UX H3MEPEHHE 2 +
2 | MccnenoBanue mIOTHOCTHU KUJIKOCTH 2 +
3 | IIpoBepka 3akoHa COXpaHEHHUs] HIMITYJIbCa 2 +
4 | V3yueHne OCHOBHOTO 3aKOHA IMHAMUKH BpallCHHS 2 +
5 | UccnenoBanue koaebaTeIbHOTO ABMKEHHS, N3MEPEHUE YCKOPEHHUS CBOOOIHOTO 2 +
NaJeHHs IIPY IIOMOIIHM MasTHUKA
6 HccrnegoBanue BIaXHOCTH BO3AyXa 2 +
7 HccnenoBanme TeueHUs BI3KOM KUIKOCTH 2 +
8 | UccrnenoBaHue CBOWCTB IIOBEPXHOCTHOTO CJIOS KUAKOCTH, H3MEPEHHE 2 +
K02 puIIIeHTa TOBEPXHOCTHOTO HATSKECHHUS KUIKOCTH
9 | Uzyuenne 3akona ['yka. VisMepenne MoayIs yrpyroctu 2 +
10 | Dmexrpudeckue renu. M3smepenne GU3NIECKUX BETNINH 2 +
JNEKTPOU3MEPHUTENEHBIMU IPUOOPAMH
11 | HccnenoBaHue MarHUTHOTO TIOJIS TOCTOSTHHOTO MAarHUTa 2 +
12 | VccrenoBaHue 3JIEKTPOIPOBOIHOCTH )KHBOH TKAHH 2 +
13 | UccnenoBanue MepeMEHHOTO U BRIIPSMIIEHHOTO TOKA ITPH TOMOIITH 2 +
ocrmyutorpaga
14 | UsmepeHue pa3MepoB MaJIbIX 0OBEKTOB IIPH IIOMOIIM MUKpOCKomna. V3mMepenue 2 +
npejesa pa3penieHus ONTHYSCKOro Ipudopa
15 | UccnenoBanme (OTOMETPHICCKIX BEIMIMH pabouero Mecra 2 +
16 | HccnemoBaHue BOJHOBBIX CBOWCTB CBETa, H3MEPEHHE JNIMHBI CBETOBOH BOJHBI 2 +
TP TOMOIM AU(PPAKIIMOHHON pEIIETKH
17 | V3ydeHue noaspuMeTpa, U3MepeHne KOHIIEHTPAILIUH PACTBOPOB ONTHIECKHU 2 +
AKTUBHBIX BCIICCTB
18 | I'pamynpoBKa CIIEKTPOCKOIA M HCCIICAOBAHNE CIIEKTPOB 2 +
Hroro 36 18%
3aounas popma o0yueHus
Ne /m HaunmeHnoBanue 1ab0paTopHOTO 3aHATHS KomnuectBo | IIpaktuueckas
4acoB HO/ITOTOBKA
1 UccnenoBanne  Kone0OarelbHOrO — JIBMKEHHS, HM3MEPEHHE  YCKOPEHHS 2 +
CBO6OHHOFO NaJACHUA IPpHU MOMOIIN MAasATHHUKA
2 HccenenoBanye Te4eHUs BA3KOU KMJIKOCTH 2 +
3 HccenenoBanye 3IEKTPONPOBOAHOCTU KUBOW TKAHU 2 +
4 HccaenoBanne GoTOMETPUUECKHUX BEIMYUH pabOYero MecTa 2 +
Hroro 8 12%
4.4. Conep:kaHue NPaKTHYECKUX 3aHATHI
HpaKTI/I‘{eCKHe 3aHATHUSA HE ITPEAYCMOTPCHBI
4.5. Buabl 1 coep:kaHue CaMOCTOSATEJIbHOI padoThl 00y4ar0LIUXCs
4.5.1. Buabl caMmoCTOATEIbHON PadoThl 00yYaKOIIUXCS
Bun camocTosTensHOI paboThl 00y4aronIiXCs KonmuecTBo yacos
1o 04HOH (opme 10 3204HOH hopme
00y4eHust 00y4eHus
[MToaroroBka K 1a0OPATOPHBIM 3aHATHSIM H K 3aIIUTE 30 -
71a00PaTOPHBIX padoT
CaMoCTOATEIHbHOE N3YUCHHE OTACIBHBIX TEM H BOIIPOCOB 30 151
ITonroroBKa K KOJUIOKBIHYMaM (TECTHPOBAHHUSM) 13 -
HToro 73 151
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4.5.2 Conep:kaHue cCaMOCTOATEIbHOI PadoThl 00yYAKOIIMXCS

Ne /m HaumenoBanune tem KonnuecTBo yacos
o 04HO# popme 10 320YHOU
o0yueHus dbopme
00y4eHus
1 Marepus. /IBmxenne 0,8 4
2 du3nueckue BeIHUUHBI U UX U3MEpEHHe 2 4
3 VccrenoBaHye IIIOTHOCTHU JKUIKOCTH 2 4
4 DJIeMEHTBI IOCTYNATENBHOTO JIBHIKSHUS 0,8 5
5 IIpoBepka 3akOHA COXpaHEHHs UMITYIIbCa 2 4
6 DJIeMEHTBI BpaIllaTelIbHOTO ABHKEHHS 0,8 5
7 V3y4yeHnne 0CHOBHOTO 3aKOHA JMHAMUKHU BpAILCHUS 2 4
8 DjeMeHTHI KoJjie0aTesIbHOE JIBUIKEHNE 0,8 -
9 HccnenoBanue konebaTeIbHOTO IBIXKEHNUS, U3MEPEHUE YCKOPEHUS 5 4
CcBOOOJIHOTO NaJeHUS] ITPH TIOMOIIM MasiTHUKA
10 MexaHH4YeCKHe BOJIHBI 0,8 -
11 OCHOBBI cHeIMaIbHON TEOPUH OTHOCUTEIBHOCTH 2 4
12 Ocuosl MKT. SIBnenus nepeHoca 0,6 -
13 MornekyssipHbI€ SIBICHUS B ra3ax 2 4
14 HccnenoBanue BIaXXKHOCTH BO3/AyXa 2 4
15 MoneKynsipHbI€ IBJIEHUS B )KUJIKOCTAX 2 4
16 VccrenoBaHue TeUEeHUS BSI3KOHM JKUAKOCTU 2 -
17 HccnenoBanue cBOWCTB HOBEPXHOCTHOTO CJIOS )KUIKOCTH, U3MEPEHHE 5 4
k03 HUIHeHTa TOBEPXHOCTHOTO HATSIKCHUS JKUIKOCTH
18 MonekyssipHbIe SIBICHHS B TBEPBIX TeJIax 2 4
19 Wzyuenue 3axoHa ['yka. MccnenoBanue Moayinst yopyrocTu 2 4
20 IlepBoe HavaI0 TEPMOANHAMUKH 0,7 4
21 Bropoe Hayasio TepMOJMHAMUKI 0,7 4
22 DJIeKTpUYECKOE M0JIe B BAKyyMe 0,8 -
23 BemecTBo B 3IEKTPUYCCKOM TTOJIC 4 4
24 Onektpuueckue nenu. Vizamepenue GU3NUeCKUX BETHYHH 5 4
IIEKTPOU3MEPHUTEIHHBIMU PHOOPaMH
25 ITocTosiHHOE MarHUTHOE T0JIE B BAKYYME M BEIIECTBE 0,7 5
26 VccnenoBaHne MarHUTHOTO TOJISL TIOCTOSIHHOTO MarHuTa 2 4
27 JIBUOKEHHE 3apsKCHHBIX YaCTHIL B IEKTPUYECKOM M MAarHUTHOM I10JIE 4 4
28 IToCcTOSIHHBIN 3IEKTPUUECKUN TOK 4 4
29 VccnenoBanue 3IeKTPONPOBOTHOCTH JKUBOM TKaHU 2 -
30 OneKTpOMarHUTHAS HHAYKINS U IEPEMEHHBIN IeKTPHISCKUI TOK 0,8 5
31 HccnenoBanye NepeMEHHOIO U BBIIPSIMIIEHHOTO TOKA IIPU IIOMOLLU 2 4
ocryutorpada
32 DIeKTpOMarHUTHOE IOJIe 0,7 4
33 DJIeMEHTHI TeOMETPUIECKON OTITHKU 4 4
34 WzmepeHue pa3MepoB MabIX 0OBEKTOB IPH IIOMOIIA MHUKPOCKOTA. 2 4
V3MepeHue npejena pa3penieHus ONTHYECKOro npudopa
35 HccrenoBanne GOTOMETPHUSCKUX BETHYNH PabOYero MecTa 2 -
36 DJEMEHTHI BOJTHOBOM OIITUKH 0,6 4
37 HccenoBanue BOTHOBBIX CBOMCTB CBETa, H3MEPEHHUE JITHHBI 2 4
CBETOBOI1 BOJIHBI ITPU MOMOIIH AU(PPAKIHOHHON PEIISTKU
38 H3yueHue nonsipuMeTpa, M3MepeHne KOHIICHTPAIUH PACTBOPOB 2 4
ONTHYCCKH aKTUBHBIX BELICCTB
39 B3anMoneiicTBHE 3IeKTPOMArHUTHBIX BOJH C BEIICCTBOM 0,7 -
40 I'pagynpoBka CIeKTpOCKONA U UCCIIEJOBAHUE CIIEKTPOB 2 4
41 371eMEHTHI KBAHTOBOM ONTHKHU 0,7 4
42 371eMEHTHI KBAHTOBOH MEXaHUKH 0,7 5
43 DieMeHTHl PU3HMKU aToMa 0,7 5
44 DieMeHTH! PU3MKN aTOMHOTO sIIpa M 3JIEMEHTapHBIX YaCTHI] 0,6 5
Hroro 73 151
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5. YueOHo-MeTOAMYECKOii 00ecnedeHre caMOCTOSITEIbHOI PadoThl 00y4arOIMXCsl 10
AUCHUILINHE

YuebHo-MeTonuueckue pa3padbotku umerorcs B Hayunoit 6ubnmoreke ®I'bOY BO HOxHoO-
VYpanbckuii ['AY:

1. ®usuka [DAEKTPOHHBIA pecypc]: METOIUYECKHE YKa3aHHUs K JaOOpaTOpPHBIM 3aHATHIM
Juist oOyyaromuxcsi 1o HampasiieHuto noaroroBku: 05.03.06 Dxonorus M IpUpPOIONOIb30BAHUE,
npoduib: DKOJIOTHS, YPOBEHb BBICHIETO oOpa3oBaHus OakamaBpuar, Gopma oOydeHUs — odHas /
Cocrt. C.B. lllamuna, H.P. IlIranesa. - Tpouuk: FOxHo-Ypansckuii I'AY, 2021. — 102 c. Pexxum
JOCTYyTIA: https://edu.sursau.ru/course/view.php?id=5987,
http://nb.sursau.ru:8080/localdocs/ivm/02034.pdf

2. ®usuka [DneKTpOHHBIN pecypc]: METOAMYECKHEe YKa3aHUs K JaOOpaTOpHBIM 3aHSATHIM
JUIs 00ydJarouuxcsi 1Mo HampabiieHHuto noarotoBku: 05.03.06 Dkomorust U MPHUPOAOIIOIB30BAHUE,
npodmib: JKOJIOTHs, YPOBEHb BhICIIET0 00pa3oBaHus OakamaBpuar, popma oOydeHus: — 3a04Hast /
Cocrt. C.B. llamuna, H.P. lllraneBa. - Tpouuk: FOxuo-Ypansckuii ['AY, 2021. — 30 c. Pexum
JOCTYyTIA: https://edu.sursau.ru/course/view.php?id=5987,
http://nb.sursau.ru:8080/localdocs/ivm/02035.pdf

3. lamuna, C. B. ®uszuka [DnekTpoHHBIH pecypc]: METOAMYECKHME PEKOMEHJIALMH 0
OpraHHu3alli CaMOCTOSITEIbHONH paboThl i OOYYarolIMXCsl [0 HAaMpaBlIE€HUIO MOATOTOBKU:
05.03.06 Dxonorust ¥ MPUPOIOIIOIB30BaHNE, TIPOGHIH: DKoJorusi, popma oOydenus — ounas / C. B.
[Mamuna. - Tpouuk: IOxuo-Ypanbckut TAY, 2021. - 38 c¢. Pexum pocryna:
https://edu.sursau.ru/course/view.php?id=5987, http://nb.sursau.ru:8080/localdocs/ivm/02032.pdf

4. amuna, C. B. ®usuka [DAEKTPOHHBIA pecypc]: METOAUYECKHE PEKOMEHAAIMU I10
OpraHu3aIMi CaMOCTOSATEIbHON paboThl i OOydyaroImMXCs IO HaMpaBICHUIO TOITOTOBKHU:
05.03.06 Dxomnorust ¥ MPUPOIOINONb30BaHUE, MPOPHIIb: DKonorus, ¢dopma oOyueHuss — 3ao4Has /
C.B. Hlamumna. - Tpounk: IOxuno-Ypanbckuit ['AY, 2021. - 49 c. Pexum pocryna:
https://edu.sursau.ru/course/view.php?id=5987, http://nb.sursau.ru:8080/localdocs/ivm/02033.pdf

6. @OH/I OILIEHOYHBIX CPEICTB VI MPOBEAEHUSI MPOMEKYTOUHOMH aTTecTalluu
00y4arOUIUXCs M0 AUCHHUILINHE
JIyst ycTaHOBJIEHUSI COOTBETCTBHSI YPOBHSA MOATOTOBKH oOydarontuxcst TpedoBanusim OI'OC
BO pa3zpabotan HoHA OIEHOYHBIX CPEJCTB AJIS TEKYLIEr0 KOHTPOJIS YCIIE€BAEMOCTH M MPOBEICHUS
MPOMEKYTOYHONW aTTecTalui OoOydaromuxcss To aucuuiuinae. DOOoHA OIEHOYHBIX CPEICTB
npexacrasieH B [Ipunoxxenun.

7. OcHOBHAasI U IONOJIHUTEJIbHAS yueOHasi TUTepaTypa, Heo0XoAMMas 115 0CBOCHHUS
AUCUMITUHBI
OcHOBHast ¥ JOMNOJHUTENbHAs yueOHas nuTeparypa umeercs B Hayunolt Oubiamoreke u
ANIEKTPOHHOM MH(pOpMaMOHHO-00pa3oBarenbHO cpene PI'BOY BO 0xHo-Ypansckuii TAY.

OcHoBHas:
1. Bucman, I'. A. Kypc obmieit ¢pusmxu : yauedHoe nocodue : B 3 Tomax / I. A. 3ucman, O. M.
Tonec. — 8-¢ m3n., crep. — Cankr-IlerepOypr : Jlanp, [0. I.]. — Tom 1 : Mexanuka. MonekymsipHas

¢usuka. Konebanus u Bomasl — 2019. — 340 c. — ISBN 978-5-8114-4101-3. — Tekcr :
AJIEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/115200 (mara ob6pamienus:: 07.04.2021). — Pexum moctyma: s

ABTOPH3. MOJIb30BATEIICH.
2. 3ucman, I. A. Kypc ob6meit ¢pusuku : yueOnoe nocodue : B 3 Tomax / I. A. 3ucman, O. M.

Tonec. — 8-e¢ m3n., crep. — Cankr-IletepOypr : Jlawp, [6. T.]. — Tom 2 : DIeKTpUYECTBO H
marHetusm — 2019. — 360 c. — ISBN 978-5-8114-4102-0. — Tekcr : anekTpoHHbI# // Jlanb :
9NEKTPOHHO-OMOMMoreunass cuctema. — URL:  https://e.lanbook.com/book/115201 (nata

obpamenus: 07.04.2021). — Pexwum moctymna: Ui aBTOPH3. OIb30BATEICH.
3. 3ucmam, I. A. Kypc ob6meit ¢pusuku : yaedHOe mocoowme : B 3 Tomax / I. A. 3ucman, O. M.
Tonmec. — 7-e u3m., crep. — Cankrt-IletepOypr : Jlanp, [6. I.]. — Tom 3 : OnTuka. ®u3nka aTOMOB H
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Moutekyin. dusnka aroMHOTO siapa U mukpouactury — 2019. — 504 c. — ISBN 978-5-8114-4103-
7.— Tekcr: onekrtpoHHsld / Jlanb : snexkTpoHHO-OMOmMoreyHas cucrema. — URL:
https://e.lanbook.com/book/115202 (mara oOparmienus: 07.04.2021). — Pexum gocrtyma: st
aBTOPHU3. I10JIb30BATEIICH.

4. Jlorynoga, J. B. I[Ipaktukym no ¢usuke : yuebnoe nocodbue / J. B. JlorynoBa. — OMCK :
Owmckuii TAY, 2020. — 87 ¢. — ISBN 978-5-89764-833-7. — Tekcr : 31ekTpoHHBI // JlaHb :
9NIEKTPOHHO-OMOmnoTeunas cucrema. — URL:  https://e.lanbook.com/book/136149 (nmara
obpaenus: 07.04.2021). — Pexwum poctyma: Ui aBTOPH3. MOJIb30BATEIICH.

5. Huxkepos, B.A. ®usuka: coBpemenunii kypc / B.A. HukepoB. — 4-¢ u3n. — Mocksa :
HamkoB wu K° 2019. — 452 c¢. : wun. — Pexum Jocrtyna: 00 MOJNUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=573262 (mara oOpamenus: 07.04.2021). —
ISBN 978-5-394-03392-6. — TekcT : 3eKTPOHHBIH.

JlonmoHUTEIbHAS

1. I'pa6osckuii, P. M. Kypc ¢usuknu : yuebnoe nmocodbue / P. U. I'paboBckmii. — 12-e u3n.,
crep. — Cankr-IlerepOypr : Jlans, 2012. — 608 c¢. — ISBN 978-5-8114-0466-7. — Tekcr :
AIIEKTPOHHBIH // Jlanb : ANIEKTPOHHO-OUOIHOTeYHAS cucTema. — URL:
https://e.lanbook.com/book/3178 (nara obparuenus: 07.04.2021). — Peskum A0CTyma: A5l aBTOPHU3.
I10JIB30BATEIICH.

2. Usanos, U. B. OcHoBbl pusuku u 6uodusuku : yuedHoe mocodbue / M. B. iBanoB. — 2-¢
u3n., ucnp., pon. — Cankr-IlerepOypr : Jlans, 2021. — 208 c¢. — ISBN 978-5-8114-1350-8. —
Tekct : onekrponHwbld //  Jlamp : 2nekTpoHHO-OMOnmoTrewnas cucrema. —  URL:
https://e.lanbook.com/book/168418.

3. Kamamnukos, H. II. ®usuka. MHTepHeT-TecTupoBaHue 0a30BbIX 3HAHUN : yueOHOE
nocobue / H. I1. Kanamaukos, H. M. KoxxeBuuko. — Cankrt-ITerepOypr : Jlanp, 2009. — 160 c.
— ISBN 978-5-8114-0925-9. — Tekcr : anekTpoHHbIW // JlaHb : B3IEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/172 (mara oOpamenus: 07.04.2021). — Pexum
JOCTyMA: 171l aBTOPU3. MOJIb30BATENIECH.

4. Kparkwmii kypc obmieir ¢usuku [Dnexrponnsii pecypc| / M.A. Crapoctuna - Ka3anb:
NznarensctBo KHUTY, 2014 - 377 c. - JlocTyn k nonHomy Tekcry ¢ caita ObC YHuBepcuteTckas
oubmoreka online: http://biblioclub.ru/index.php?page=book&id=428788 (mara oOpaiueHus:
07.04.2021). — Pesxum jgocTyma: Ajsi aBTOPU3. MOJIb30BaTENCH.

5. Kypb6auer 1O. ®. dusuka [Dnexrponnsii pecypc| / HO.D. KypbaueB - Mockaa:
EBpasuiickuii OoTKpbITBIM MHCTUTYT, 2011 - 216 c. - JlocTyn k momHomy Tekcty ¢ caiita OBC
YuauBepcuterckas Oubmmoreka online: http://biblioclub.ru/index.php?page=book&id=90773 (mara
obpamienust: 07.04.2021). — Pexxum gocTtyna: AJsi aBTOPH3. MOJIb30BaTENCH.

6. Jluennes, H. M. Kypc ¢usuku : yue6nuk / H. M. JluBenneB. — 7-e u3a., crep. —
Cankr-IlerepOypr : Jlanb, 2012. — 672 c. — ISBN 978-5-8114-1240-2. — TekcT : 31eKTpOHHBbI //
Jlanp : anextponHo-OMONMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/2780 (nara
obpamienusi: 07.04.2021). — Pexxum gocTtyna: AJsi aBTOPH3. TOJIb30BaTENCH.

8. Pecypchbl MH(pOPMALHOHHO-TEIeKOMMYHUKAIMOHHOI ceTn «HTepHeTY,
Heo0X0IMMbIe [IJIsl 0CBOEHUSI TUCHUILTHHBI
1. EnuHoe OKHO J1ocTyma K y4eOHO-MeTOAnYeCKUM pa3paboTkam https://toypray.pd
2. OBC «M3narensctBo «Jlanpy» — http://e.lanbook.com
3. OBC «YHuBepcuretckas oubmroreka online» — http://biblioclub.ru

9. MeToanueckue yKa3aHus A5 00y4AIOMMXCS 110 OCBOCHHIO JTHCIUTIMHbI
YyeOHo-MeToquueckue pa3paboTku umerorcss B Hayunoil OuOnIHOTEKE M 3IEKTPOHHOM
uH(popMaImoHHo-00pa3zoBatenbHoi cpene PI'BOY BO FOxuo-Ypanbckuii [AVY:
1. ®u3nka [DNeKTpOHHBIN pecypc|: METOAWYECKHE yKa3aHHUs K JJaOOPaTOPHBIM 3aHSATHSIM
Juist o0yJaromuxcsi 1mo HampasieHuto noArotoBku: 05.03.06 Dxonorus M MPHUPOIONOIH30BAHKE,
npoduib: DKOJIOTus, YPOBEHb BbICIIErO0 oOpa3zoBaHMs OakanaBpuar, ¢popma oOydeHHs] — ouHas /
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Coct. C.B. llamuna, H.P. IlltaneBa. - Tpourk: FOxuo-Ypansckuii I'AY, 2021. — 102 c. Pexum
JoCTyTa: https://edu.sursau.ru/course/view.php?id=5987,
http://nb.sursau.ru:8080/localdocs/ivm/02034.pdf

2. ®usuka [DneKTpOHHBIN pecypc]: METOAMUYECKHEe YKa3aHUs K JaOOpaTOpHBIM 3aHSATHIM
JUIs 00ydJarouuxcsi 1Mo HampabiieHHuto noarotoBku: 05.03.06 Dkomorust U IPHUPOAOIIOIB30BAHUE,
npodmib: JKOJIOTHs, YPOBEHb BhICIIETr0 00pa3oBaHus OakamaBpuar, popma oOydeHus: — 3a04Hast /
Coct. C.B. llamuna, H.P. lraneBa. - Tpouuk: FOxuo-Ypansckuii ['AY, 2021. — 30 c. Pexum
JOCTYyTIA: https://edu.sursau.ru/course/view.php?id=5987,
http://nb.sursau.ru:8080/localdocs/ivm/02035.pdf

3. lllamuna, C. B. ®usuka [DIEKTPOHHBIA pecypc|: METOAUYECKHE PEKOMEHAAIUU TI0
OpraHM3aIlMl CaMOCTOSITEIBHONH pabOThl i OOYYArOIIMXCSl [0 HAMpPaBICHUIO TOATOTOBKU:
05.03.06 Dkostorus ¥ TPUPOIOIIOJIb30BaHHUE, MPOoduIIb: DKojorus, popma oOyuenus — ounas / C. B.
[Hamuna. - Tpouuk: HOxno-Ypansckuit TAY, 2021. - 38 «c¢. Pexum pocryna:
https://edu.sursau.ru/course/view.php?id=5987, http://nb.sursau.ru:8080/localdocs/ivm/02032.pdf

4. Mamuna, C. B. ®usuka [DAEKTPOHHBIA pecypc]: METOAUYECKHE PEKOMEHIAIUU 10
OpraHM3alMil CaMOCTOSATENbHONW paboThl A OOYyYaroIIMXCsl IO HAmpaBICHUIO MOATOTOBKHU:
05.03.06 Dxomnorust ¥ MPHUPOIONOIB30BaHNE, MPOPIIIB: DKoNoTHs, opMa 0OydeHUs — 3aodHast /
C.B. Illamumna. - Tpouuk: HxHo-Ypanbckuit ITAY, 2021. - 49 c. Pexum pgocryna:
https://edu.sursau.ru/course/view.php?id=5987, http://nb.sursau.ru:8080/localdocs/ivm/02033.pdf

10. UudopmannoHHbIE TEXHOJIOTHH, HCII0JIb3yeMble P OCYIeCTBJIEHHH 00pPa30BaTeIbHOIO0
npouecca 1no JMCUHUILINHE, BKIIYas NepeyeHb MPOrpaMMHOI0 odecnedyeHns u
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

— Hudopmarmonno-cnpaBoyHas cucrema Texskcnept «kosorus. [Ipod.»
— DONEeKTPOHHBIN Karajor WNucturyra BETEPUHAPHOU MEIULIMHBI -
https://sursau.ru/about/library/contacts.php

[IporpamMmmMHoOe obecrieueHue:

— Microsoft Office Basic 2007 Ofc Pro Tri (MLK) OEM Sofware S 55-02293 (cpox
neiictBus — beccpouHo)

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

— MyTestXPRo 11.0 Ne A0009141844/165/44 ot 04.07.2017 1. (cpox nelcTBUS —
beccpouno)

— AmnrtuBupyc Kaspersky Endpoint Security Ne 10593/135/44 or 20.06.2018 .,
Ne20363/166/44 ot 21.05.2019 1.

— Google Chrome. Be06-6paysep. CpobomHo pacnpoctpansiemoe I[10 (becriarnoe
nporpaMMHoOe obecrieyeHue)

— Moodle. Cucrema ynpasienus oOyueruem. CBoboaHo pacrpocrpansemoe 10 (GNU
General Public License)

11. MarepuajibHO-TeXHUYECKasi 6a3a, He0OX0AUMasi 1JIsl OCYLIeCTBIEHUsI 00Pa30BaATEIHLHOI0
npouecca no AMCHUIINHE

YuyeOHbIe ayniuTOPHM /IS TNPOBEJCHHS] 3aHATHH, NPEAYCMOTPEHHBIX NPOrpaMMON,
OCHaIlleHHbIe 000PY10BaHHEM U TEXHHYECKUMHU CPeACTBAMM 00y4eHHs

1. Yuebnas ayauropusi Ne424, ocHaiieHHass 00OpYyIOBaHHEM M TEXHUYECKHUMHU CPEICTBAMHU
JUTSI BBITIOJTHEHUS JTaOOpaTOpHBIX padoT.

2. Aymuropusi Ne421, ocHamieHHas ~MYJIBTUMEAMHHBIM  KOMIUIEKCOM  (HOYTOYK,
BHJICOTTPOEKTOP).

IToMemeHus 1J1st cCaMOCTOSATENIbHON PadoThI 00y4al0IUXCH
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1. [Tomemenune 420 m1st caMOCTOSATENBHON PaOOTHI, OCHAIIIEHHOE KOMITBIOTEPHON TEXHUKON
C BO3MOXHOCTBIO TOAKIIOYCHHS K ceTH «VHTepHeT» M 00ecledeHneM JOCTyla B 3JIEKTPOHHYIO
nHpopmarmorHo-oopazoBarenbHyo cpenxy @I'BOY BO IOxHo-Ypansckuii [AY.

IlepeyeHb 000py10BaHMS U TEXHUYECKUX CPECTB O0y4YeHMs !
- ocrpumiorpad

- mukpockorn MBHU-1

- IOJISIPUMETD

- IITAaHTEHIUPKYITb

- CeKyHI0MEp

- repmometp TTOK

- rurpomerp BUT-1

- nicuxpomerp MB-4-2M
- mokemetp O

- HoyTOYK Lenovo G570
- mpoektop ViewSonic

- OKpaH
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00y4Jarommxcs
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1. KomneTreHuMH U HX HHIAUKATOPHI, opMHpYeMbIe B IpoLiecce 0CBOCHU S THCIHUILTHHBI
VYK-1. CnocoGeH OCymIecTBISATh IMOHMCK, KPUTUYECKHH aHaIN3 M CHHTEe3 HH(pOpMaluy,
IPUMEHATh CUCTEMHBIH HOAXO/ IS PEIICHHS OCTABICHHBIX 334

Kon n HammeHnoBanue
WHAUKATOPA JOCTIKCHHUS

dopmupyemsie 3YH

KOMIIETEHIIUH
na-1. YK-1 3HAHMS OOyuaromuiics J0JDKeH 3HaTh OCHOBHBIE (DU3MYECKHE OTIBITHI M METO/IBI
OcymiecTBiIseT MOUCK, WCCIIeIOBaHMsI, Ha3HAuYCHUE W MPUHLMIIBI JSHCTBHS BXKHEHIIINX
KPUTHYECKUI aHalu3 U ¢dusnueckux npudopos (51.0.10, YK-1—3.1)
CHHTE3 MH(pOpMaLnH, YMEHHS OOyuaromuiics J0HKeH yMeTh paboTaTh ¢ mpubopamu U 000pyI0BaHUEM
NPUMEHSIET CUCTEMHBIN (usnueckoii 1adopaTopuu, UCTIOIH30BATh METO/IBI aJICKBATHOTO
TIOIXO/ JJISL PeIICHIS (hU3MUECKOrO MOJIEITMPOBAHHS /IS PEIICHHS THIIOBBIX 3a1a4
MOCTABIICHHBIX 33124 npodeccronanproi nesitensHocTH (51.0.10, YK-1 - V1)

HaBBIKH OOy4aromuiics J0MHKeH BIaACTh HABBIKAMU TIPUMEHEHHUSI OCHOBHBIX

METOOB (PU3UKO-MAaTEMaTHISCKOr0 aHaIn3a IS PEICHHUS THIIOBBIX 3a/1a4
npoeCCHOHANBHOM ASSATEIILHOCTH; HABBIKAMHU IIPaBHIIBHON SKCIUTyaTaluu
OCHOBHBIX ITPHOOPOB U 000pyAOBaHUS HUINIECKON JTa00PATOPHH;
00pabOoTKN ¥ HHTEPIPETHPOBAHUS pe3ynbTaToB sKkcepumenTa (51.0.10,
YK-1-H.1)

OIIK-1. Cnocoben mpumeHATh 0a3oBble 3HAaHUS (PyHIAAMEHTAJIbHBIX Pa3leNoB HAyK I10
3emJie, eCTECTBEHHOHAYYHOTO U MaTeMaTuyeCcKoro MKIIA MpU PEIIEHUH 3a/1ad B 00JIaCTH SKOJIOTUU

IMPUPOAOITI0JIbL30BAHHUA

KO,H 1 HAMMCHOBAHHWEC
HHAUKATOPA JOCTUIKCHUA

®opmupyemsle 3YH

KOMITETEHITUU

Na-2. OIK-1 3HAHUA OO0yuaroImuiics TO/HKEH 3HATh OCHOBHBIC (DH3MYCCKUC BETUUUHBI, IIOHATHS,
[TpumensieT 6a30BbIe 3HAHUS sisyienust, 3akonbl (51.0.10, OTIK-1 — 3.2)

€CTeCTBEHHOHAY4YHOTO 1 YMEHUS OOyuaromuiics J0KEeH yMETh UCTOJIKOBBIBATh CMBICT (PU3NUECKUX
MaTeMaTH4eCcKoro IUKIIa BEJIMYHH U MOHITHH; YKa3bIBaTh, KAKHE 3aKOHBI OMKCHIBAIOT (PH3HUCCKUE
IIPY peIIeHUH 3aa4 B sieiernsi U nponeccs (B1.0.10, OIK-1 - V.2)

00IacTH SKOJIOTHH U HaBBIKA O6yqa}0LuH17ICﬂ JTIOJIKEH BJIaI€Th HABbIKaMU UCIIOJIB30BaHUSI OCHOBHBIX

NpUpOAOIIOJIB30BAHUU

(bU3MYECKMX 3aKOHOB U MIPUHIIMIIOB JJIs PELICHHsI TUITOBBIX 3a/1a4
npodeccronanproit nesrenpHoct (51.0.10, OIK-1 - H.2)
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2. HOK&Z}&TCJ’[H, KPUTEPUHA U HIKAJIA ONCHUBAHUA HHAUKATOPOB TOCTUKCHUHA C(l)OpMPIpOBaHHOCTI/I KOMIIeTEeHIMH

N/I-1 YK-1 OcymiecTBisieT NOUCK, KpUTHISCKUM aHAJIN3 ¥ CHHTE3 WH(OPMAIIMH, MPUMEHSIET CHCTEMHBIN MTOAXOJ IJIs1 PEIICHUSI ITOCTABICHHBIX

3aga4d

ITokazarenu Kputepuu u nikana oleHUBaHUS pe3yNbTaToB 00y4eHHUs M0 AUCIUILIMHE

OLICHUBAHHUSA Henocrarounslii ypoBeHb JlocTarouHslii ypOBEHb CpenHuii ypoBeHb Bricokuil ypoBeHb
(Dopmupyemsie 3YH)

b1.0.10, YK-1-3.1

OO0yyaromuiicst He 3HaeT
(hu3MYECKHe OTBITHL 1 METOMBI
HCCIICOBAHNS; Ha3HAYCHHE U
MIPUHLMIIBI JEWCTBUS BaXKHEHIINX
(u3mgeckux mprudopoB

Ob6yuaromuiicst c1abo 3HaeT
(pU3HYECKHE OTBITHL K METOIBI
HCCJIEIOBaHNS; Ha3HAYCHHE U
TIPUHLMIIBI JEUCTBUSI BaXKHEHILINX
¢$usmuecKkux TprudOPOB

OO0yuaromuiicst 3HaeT QpU3NIECcKue
OIIBITHI 1 METOZIBI ICCIIEZIOBAHNS;
Ha3HA4YCHNE U NIPUHIIUIIE]
JNEeNCTBUS BAXKHEHIIINX
¢u3IIecKuX TPHOOPOB, HO
JOITyCKaeT He3HAUYUTEIbHbIC
omuoOKaMu

OO0yuaromuiicst 3HaeT pU3NIECKUe
OTBITHI U METOABI HCCIICIOBAHNS,
Ha3HAaYeHHe U TIPUHIMIIBI NeHCTBUS
BaKHEHUIINX (PI3UIECKUX TIPHOOPOB

b1.0.10, YK-1-V1

OOyuatowuiics He ymeeT paboTrarh
¢ npubopamu 1 000pyIOBaHUEM
(busnveckoii 1aboparopum,
HUCIIOJb30BaTh METOABI AICKBATHOT'O
(hU3MYECKOTO MOJIETTUPOBAHHUS JIJIs
PCILICHHUS THIIOBBIX 3a]a4
npopeCCHOHAIBHON NeSITEeIbHOCTH

OOyuaromuiics cnabo ymeer
pabotats ¢ mpudbopaMu u
obopymoBaHueM (HU3UICCKOM
11a00paTOpUH, UCIIONIB30BaTh
METO/IbI aJICKBATHOTO (PH3HYECKOTO
MOJICTTUPOBAHUS JISl PEIICHUS
THIOBBIX 33124 MPO(eCcCHOHATBHON
JeATSIBHOCTH

OOyuaroruiicst ymeet padboTath ¢
npudopaMu 1 000pyIOBaHHEM
(usnUecKoii 1abopaTopuH,
HCIIOJIb30BATH METO/IBI
aJICKBaTHOTO (PU3UIECKOTO
MOJICTUPOBAHHUS JUTS PEITCHHS
THITOBBIX 3a1a
po(heCCHOHATBHOM
JeATETLHOCTH, HO JIOMYCKaeT
HE3HAYMTEIBHBIE ONTHOKAMU

OGyuaroruiicss yMeeT caMOCTOSTEILHO
pabotats ¢ mpudbopaMu u
obopymoBaHueM (HU3HICCKOI
71ab0paToOpUH, UCTIONIB30BATH METOIBI
aJICKBaTHOTO (PU3UYIECKOTO
MOJICTTUPOBAHUS [UIsl PEIICHUS TUTIOBBIX
3aj1a4 Ipo(heCCHOHANTBLHON
JCATEIHOCTH

b1.0.10, YK-1-H.1

OO0yuaromuiicst He BIaeeT
HaBbIKAMH NTPUMEHEHHSI OCHOBHBIX
METOJIOB (PU3UKO-MaTEMaTHYECKOTO
aHaJM3a JIsl PEelIeHHs THIIOBBIX
3a/1a4 podeccruoHanbHON
JIeSITeIbHOCTH; HaBbIKAMHU
NPaBHIbHOM AKCILTyaTalUH
OCHOBHBIX IIPHOOPOB 1
o00opymoBaHUs PU3HMIECKOIH
nmaboparopum; 00paboTKA U
MHTEPIPETHPOBAHUS PE3YIBTaTOB
JKCIIEpPUMEHTa

Ooyuaromuiicst c1abo Brageet
HaBBIKAMHU PUMEHEHUS OCHOBHBIX
MeTOI0B (pU3HMKO-MaTeMaTHYeCKOTO
aHaJM3a JUIs PELICHHs THIIOBBIX
3a/1a4 mpodeccruoHanbHON
JIeATeNIbHOCTH; HaBbIKAMHU
NpaBUJIBHOM dKCILTyaTallK
OCHOBHBIX IPHOOPOB U
obopymoBaHus PpHU3HUECKOI
naboparopuu; 00paboTKu U
HMHTEPIIPETUPOBAHMUS PE3YJIbTATOB
9KCIICpUMEHTA

OO0yuaromuiics BaieeT HaBBIKAMA
TIPUMEHEHHNS] OCHOBHBIX METO/IOB
(U3MKO-MaTEeMaTHUECKOTO aHaJIN3a
JUISL pELICHUS] TUITOBBIX 3a/1a4
npodeCCHOHATLHON
JIeSTeNIbHOCTH; HaBbIKAMHU
NPaBUJIbHOM dKCILTyaTalK
OCHOBHBIX IPHOOPOB U
o0opymoBaHUs PpU3HUECKOI
naboparopuw; 00pabOTKH 1
HMHTEPIIPETUPOBAHMUS PE3YJIBTATOB
9KCIIEPUMEHTA, HO JIOITYCKaeT
He3Ha4YNTeIbHbIE OIIMOKAMH

OO0yuaromuiicst cBOOOTHO BIageeT
HaBBIKAMHU PUMEHEHHSI OCHOBHBIX
METOJI0B (pU3UKO-MaTeMaTHYECKOTO
aHaJM3a /sl PelICHHs THIIOBBIX 3324
npo¢eCCHOHATBLHOMN EATSILHOCTH,;
HaBbIKAMU MTPAaBUIILHOM SKCILTyaTaluu
OCHOBHBIX IPUOOPOB ¥ 000PYAOBaHUS
(uzndeckoii taboparopun; 00padOTKH
U MHTEPIPETUPOBAHHUS PE3YIIbTATOB
IKCIIEPUMEHTA
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N/I-2. OIIK-1 Pemaer TtumoBble 3amaun MpodeCCHOHATBLHON IeATEILHOCTH Ha OCHOBE 3HAHWN OCHOBHBIX 3aKOHOB MaTeMaTHYeCKUX,
eCTeCTBeHHOHayT-IHBIX JOUCHUIIIINH C HpI/IMeHeHI/IeM I/IH(bOpMaI_II/IOHHO-KOMMYHI/IKaLII/IOHHBIX TGXHOJIOFI/Iﬁ

ITokazarenu Kputepuu u nkana oleHUBaHUS pe3yNbTaToB 00y4eHUs M0 AUCIUILIMHE
OLICHUBAHHUSA Henocraro4nslii ypoBeHb JlocTarouHslii ypoBEHb CpenHuii ypoBeHb Bricokuil ypoBeHb
(®opmupyemsie 3YH)

b1.0.10, OIIK-1-3.2

OO6yuaromuiicst He 3HaeT OCHOBHBIE
(u3MUecKre BETMYHHbI, TIOHSTHS,
SIBJIEHUS, 3aKOHBI

Ob6yuaromuiicst c1ab0 OCHOBHBIC
(br3uYeCcKre BETMIUHBI, TIOHSTHS,
SIBJIEHUS, 3AKOHBI

OO0yuaromuiicst 3HaeT OCHOBHEIC
(br3UYeCcKre BETMYUHBI, TOHSTHS,
SIBICHUSI, 32KOHBI, HO JIOMYCKaeT
HE3HAYMTEIbHBIE OIINOKAMU

OO0yuaromuiicst 3HaeT OCHOBHEIC
(br3UYeCcKre BETMYUHBI, TIOHSTHS,
SIBJICHUS, 3aKOHBI

b1.0.10, OIIK-1 - V.2

OO6yuaromuiicss He yMeeT
HCTOJIKOBBIBATh CMBICI (DM3HIECKUX
BEJIMYUH U MOHSATHH; YKa3bIBaTh,
KaKUe 3aKOHBI OTUCHIBAIOT
(1)I/I3I/I‘-ICCKI/IC ABJICHUA U MPOLECCHI

Oo6yuaromuiicst c1abo ymeeT
HCTOJIKOBBIBATH CMBICT (PU3HUECKUX
BEJIMYUH U MOHSATHIA; YKa3bIBaTh,
KaKue 3aKOHbI OIIMCHIBAIOT
(1)I/I3I/I'~ICCKI/IG SABJICHUSA U TIPOLECChHI

OO6yuaromuiicst ymeer
HCTOJIKOBBIBATH CMBICIT
(PU3MYECKUX BEIWYMH U TIOHSATHIH;
yKa3bIBaTh, KAKHE 3aKOHBI
OIIMCBIBAKOT (bmuqecmzle SIBJICHUSA
U IIPOLECCHI, HO JI0IyCKaeT
HC3HAUYUTCIBbHBIC OIHI/I6KaMI/I

OO0yJaromuiicst yMeeT caMOCTOSTEIHHO
HCTOJIKOBBIBAET CMBIC (PU3UUCSCKHX
BEJIMYMH U TMIOHATHI; YKa3bIBaeT, KaKKe
3aKOHBI ONIMCBIBAIOT (PH3MUYECKHE
ABJICHUS U MPOLCCChI

b1.0.10, OIIK-1 - H.2

OO6y4aromuiicsi He BIaJCeT
HUCIIOJb30BaHHUA OCHOBHBIX
(u3MUECKIX 3aKOHOB U MIPUHIIUIIOB
JUTSL PEIICHUS TUTIOBBIX 3a/1a4
npodeccHoHaIbHON IeATEIbHOCTH

OOyuaromuiicst ¢1abo BiIageeT
HaBbIKaAMH HCIIOJIb30BaHUA
OCHOBHBIX (DM3HUIECKUX 3aKOHOB U
TIPUHITAIIOB JUTS PETIICHUS TUITOBBIX
33124 po(HeCCHOHATBHOM
JIEATENEHOCTH

OOyuaromuiics BasiceT HaBbIKAMU
UCITIOJIb30BAHUS OCHOBHBIX
(u3MYECKUX 3aKOHOB U MPUHIIUTIOB
JUTSL PELICHUS] TUTIOBBIX 3a/1a4
podeCcCUOHATIBLHOM AEATEIBHOCTH,
HO JIONYCKAaeT He3HAYNUTEIbHbIC
OIMOKaMH

OO0yuaroruiicst CBOOOTHO BIIAZCeT
HaBBbIKHU HCIIOJIB30BAaHUSI OCHOBHBIX
(GU3HIECKUX 3aKOHOB M TIPHHIIUIIOB IS
PpElIeHHs TUITOBBIX 33124
po(heCCHOHANBHOM AEATENEHOCTH
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3. TunoBble KOHTPOJILHBIE 3aJaHNsl U (MJIH) MHbIe MATEPHUAJIbl, HE0OX0AMMbIE 1JIs1 OLEeHKHU
3HAHUIi, YMEHH i, HABBIKOB U (W) ONBITA 1eSITeIbHOCTH, XaPAKTEPU3YHIIUX
c¢()OpMHPOBAHHOCTH KOMIIETEHI[HI1 B pollecce 0CBOEHUS TUCHUILINHBI

TunoBbie KOHTPOJIbHBIC 3aJAHUSI U MaTepuasbl, HEOOXOIMMBIE JJIsi OLICHKH 3HAHUM, YMEHUI
Y HaBBIKOB, COZIEPHKATCS B yUeOHO-METOAMUECKHUX Pa3pabOTKax, MPUBEACHHBIX HUXKE!

1. ®u3uka [DNEKTPOHHBIN pecypc]: METONMYECKHUE yKa3aHHS K JIAOOPATOPHBIM 3aHSATHSIM
JUIs 00ydJarouuxcsi 1Mo HampabiieHuto moarotoBku: 05.03.06 Dkomorust U IPHUPOAOIIOIB30BAHUE,
npodmib: JKOJIOTHs, YPOBEHb BBICHIEr0 00Opa3zoBaHMs OakanaBpuar, Gopma oOyueHHs — o4Has /
Coct. C.B. llamuna, H.P. IlltaneBa. - Tpourk: FOxuo-Ypansckuii I'AY, 2021. — 102 c. Pexum
JOCTYyTIA: https://edu.sursau.ru/course/view.php?id=5987,
http://nb.sursau.ru:8080/localdocs/ivm/02034.pdf

2. ®usuka [DIeKTpOHHBIA pecypc]: METOAWYECKHE YKa3aHUs K JaOOpaTOPHBIM 3aHATHUSIM
Juist o0yyaromuxcsi 1o HampasiieHuto noaroroBku: 05.03.06 Dxosorus M IpUpPOIONOIb30BAHUE,
npoduib: DKOJIOTHS, YPOBEHBb BBICIIET0 00pa3oBaHus OakanaBpuar, popma oOydeHusi — 3a04Has /
Coct. C.B. Illamuna, H.P. tanesa. - Tpounk: FOxHo-Ypansckuii T'AY, 2021. — 30 c. Pexum
JOCTYyTIA: https://edu.sursau.ru/course/view.php?id=5987,
http://nb.sursau.ru:8080/localdocs/ivm/02035.pdf

3. Hlamuua, C. B. ®usuka [DneKTpOHHBIH pecypc|: METOAMYECKHME PEKOMEHJALMH IO
OpraHM3aIlMl CaMOCTOSITEIIBHONH pabOThl JUII OOYYArOIIMXCS I10 HAIMpPABICHUIO TOATOTOBKU:
05.03.06 Dxonorus U MPUPOJOIOIb30BaHKE, TPodUIb: JKojorus, popma odyuenus — ounas / C. B.
[Mamuna. - Tpouuk: HOxuo-Ypansckuit TAY, 2021. - 38 «c¢. Pexum pocryna:
https://edu.sursau.ru/course/view.php?id=5987, http://nb.sursau.ru:8080/localdocs/ivm/02032.pdf

4. Ilamuna, C. B. ®usuka [DIEKTPOHHBIH pecypc|: METOAUYECKHE PEKOMEHAALUU I10
OpraHHU3alyl CaMOCTOSTEIbHONW paboOThl AJi OOYyYaroIIMXCsl [0 HAampaBlIEHUIO MOATOTOBKU:
05.03.06 Dxomnorust ¥ MPHUPOIOIOIB30BaHKE, MPOPIITE: DKoNoTHs, opMa OOydeHUs — 3aodHast /
C.B. Illamumna. - Tpouuk: HxHo-Ypanbckuii IAY, 2021. - 49 c. Pexum pgocryna:
https://edu.sursau.ru/course/view.php?id=5987, http://nb.sursau.ru:8080/localdocs/ivm/02033.pdf

4. MeTonnuyecKue MaTepuaJibl, ONpeaeas e npoueaypbl olleHMBaHUs 3HAHUI, yMeHHH,
HABBIKOB U (MJIH) ONIBITA AEATEIbHOCTH, XapaAKTEePU3YIIIUX ¢GOPMHUPOBAHHOCTH
KOMIIeTeHI Ml

B nmanHOM pasnene METOAMYECKHE MaTepualbl, ONPEACISIIOIINE MPOLUEAYPHl OLICHUBAHUS
3HAHUM, YMEHHI, HABHIKOB U (WJIM) OMBITA NEATEILHOCTU MO JUCHUIUINHE «DU3HNKaY, MPUBEICHBI
IIPUMEHUTEIBHO K KaXJIOMY H3 HCIOJB3YEMBIX BHUJOB TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH U
MIPOMEKYTOYHOM aTTECTAIMK O0YJIarOIITUXCS.

4.1. OueHo4yHbIe CPpeACTBA /ISl POBEIeHUs TEKYIIero KOHTPOJIsl yCeBaeMOCTH
B Iponecce NPaAaKTHYeCKOi MOATr0TOBKH
4.1.1. Onpoc Ha 1a60PaTOPHOM 3aHATHHU
Onpoc Ha 51a0OpPaTOPHOM 3aHATUU MCIOJB3YETCS JUISl OLIEHKM KadyecTBa OCBOCHMS
oOyyaronMcsi OCHOBHOM mpodeccnoHallbHOM 00pa3oBaTelnbHON MPOrpaMMbl 1O  OTAEIbHBIM
BOINPOCAM WM/MJIM TeMaM JUCHMILIMHBL. Tembl U miaHbl 3aHATHH (cM. MeToapa3paboTku «1. dusnka
[DneKTpOHHBIN pecypc]: METONMYECKHE YKa3aHUs K JTAOOpAaTOPHBIM 3aHATHUSAM I O0yYarOIIUXCs
1o HampasjieHHto noarotoBku: 05.03.06 Dxonorus W MpUpPOAONOIb30BaHUE, NMPO(UIb: DKOIOTHS,
YPOBEHb BBICIIIETO 00pa3oBaHus OakanaBpuar, popma o0yuenus — ounasi / Coct. C.B. lllamuna, H.P.
[raneBa. - Tpounk: IOxno-Ypansckuii TAY, 2021. — 102 c. Pexum nocryna:
https://edu.sursau.ru/course/view.php?id=5987, http://nb.sursau.ru:8080/localdocs/ivm/02034.pdf
®usmnka [DJIEKTPOHHBIA pecypc]: METOAMYECKHE YKa3aHUs K JIaDOpAaTOPHBIM 3aHATHUAM IS
oOyyaromuxcsi Mo HampaBieHuto noaroroBku: 05.03.06 Oxonoruss U MpHUPOIONONH30OBAHHUE,
npodmib: JKOJIOTHs, YPOBEHb BhIcHIero oOpa3oBaHus OakanaBpHar, popma oOydeHus — 3a04Hast /
Coct. C.B. lllamuna, H.P. IlltaneBa. - Tpounk: FOxuo-Ypansckuii TAY, 2021. — 30 c. Pexum
JOCTyTa: https://edu.sursau.ru/course/view.php?id=5987,
http://nb.sursau.ru:8080/localdocs/ivm/02035.pdf) 3apanee coobmiatorcsi oOyuarormmces. OTBeT
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OLIEHUBAETCS

OIICHKOU «OTITUIHOY, «XOPOIIIO»,

«HEYIOBJIIETBOPUTEIILHO.

Ounas ¢popma o0yueHust

«YyOOBJICTBOPUTEIIBHO»

U1

No OLeHOYHBIE CPECTBA Kon u HanmeHnoBanue
UHJIUKaTOpa KOMIIETCHLIUU
1 Tema 1 «Dusnueckue BeTUUUHBI U UX U3MEPEHUE) -1 ¥K-1
1. Yro Ha3pBatoT ¢msuueckoit BermmumHOW? [IpmBemure mnpmMeps! ¢msndecknx | OCymecTBISET MOUCK,
BEJIMYHH. KPUTHYECKUH aHATIHN3 U
2. Yro Ha3pIBArOT emuHAICH (usrdeckoi BemmuuHbI? [IprBemmTe mpuMepsl OCHOBHBIX | CHHTE3 MH(DOPMAITHH,
Y TIPOM3BOJHBIX €IMHML] (PU3MIECKIX BEIMIHH. MPUMEHSET CHCTEMHBIN
3. Yo MOHMMAIOT IO M3MEPEHHEM (PU3MIECKOM BETNIHHBI? MOJXOJ AJISl PELECHUS
4. Kakue Bujibl U3MepeHnii pU3HIeCKUX BEINYHH U3BECTHBI? MOCTaBJICHHBIX 3aJ1a4y
Tema 1 «Dusnueckue BeTUUUHBI U UX U3MEPEHUE) UJ-2 OIIK-1 IIpumenser
1. Yro Ha3plBaIOT HEMOCPEICTBEHHbIM wu3MepeHueM? IlpuBenure mnpuMmeps! | 6a30BbIE 3HAHUSA
HETOCPEICTBEHHBIX M3MEPEHHUIN. €CTeCTBEHHOHAY4YHOTO U
2. Uro Ha3bpIBAIOT KOCBEHHO W3MEpEHHOH BenmuuHOH? [lpuBeaute mnpHUMephl | MaTeMaTHYECKOTO HUKIIA
KOCBEHHBIX HU3MEPEHHUH. IIPU PELICHUH 3a]a4 B
3. [TosicHUTE arOPUTM BBINOJIHEHHS KOCBEHHOTO H3MEPECHUSI. 00J1aCTH SKOJIOTHH U
4. Yro Ha3wIBAIOT rpaukomM? TIPUPOAOTIONE30BaHHA
5. Yto Ha3BIBAIOT rpaUaeCcKO HHTEPIIOISAINCH?
2 Tema 2 «MccnegoBaHue MIOTHOCTH YKUIKOCTEH» -1 YK-1
1. Kak yctpoens! Bechl Bectdania? B uem 3akmrodaercs mx perymupoBka mepen | OCyIIECTBISIET TOWCK,
paboroii? KPUTUYECKUH aHAIU3 U
2. OT dero 3aBHCHT BEIMYMHA BBHITAJKHBaOUmEH (ApXHUMETOBOI) CHIIBI, | CHHTE3 HH(pOpMaILuH,
JEHUCTBYIONIEH HA «IOIUIABOK» BECOB, IPH YCIOBHH €TO ITOJHOTO IIOTPYXEHUS B | HPUMEHSET CHCTEMHBIH
JKUJIKOCTB? MOJIXOA JJISl peIIeHUs
MIOCTaBJICHHBIX 3a/1a4
Tema 2 «VccnenoBaHne MIOTHOCTH KUAKOCTEH» WJ-2 OIIK-1 ITpumenser
1. Yto Ha3bIBaeTca Maccoil Tesa? B kakux equHMILIAX U3MepsaeTcs Macca? 0a3oBble 3HAHUS
2. Uro Ha3pIBaeTCsl IUIOTHOCTBIO BemecTBa? B Kkakux eOMHHUIIAX HU3MeEPSAETCS | €CTeCTBEHHOHAYYHOIO U
TUIOTHOCTB? MaTeMaTH4IeCKOTO LUKJIa
3. Cdopmynupyiite 3akoH ApxuMmena, 3aNUIIATE U pPazbscCHUTE (OPMYITy | NPH PEIICHHUH 3a1a4 B
ApXHUMeN0BOH CHIIBI. 001acTH SKOJIOTHH U
IPUPOJONOJIB30BAHIH
3 Tema 3 «IIpoBepka 3akOHa COXPAHEHUSI UMITYIIbCA» Ua-1 yK-1
1. Kak ompenensioT CKOPOCTb W MMITYJIbC TI€PBOTO Telna B MOMEHT ero | OCyIecTBIsIeT OUCK,
CTOJIKHOBEHHMS € TeIOM Ne2? KpUTUYECKUH aHaIu3 U
2. Kak onpezesstoT CKOpOCTH ¥ UMITYJIBCHI TEJI TIOCJIE UX B3auMOIeiCTBUs? CHHTE3 MH(pOpMAIIUH,
IPUMEHSIET CUCTEMHBIN
MOJIXOA JJISl PEIIeHUs
MTOCTaBJICHHBIX 3a/1a4
Tema 3 «IIpoBepka 3akOHA COXPAHEHUS UMITYIIHCAY NA-2 OIIK-1 [Tpumensier
1. Yro Ha3pIBaeTcs UMITyJAbcOM Tena? B Kakux eaMHHUIIAX H3MepseTcsl UMITYIbc | 0a30BBIC 3HAHUS
Tena? €CTECTBEHHOHAYYHOTO U
2. IlpuBeanTe ornpeneIeHNe N30JIMPOBAHHOMN CUCTEMBI. MaTeMaTH4eCcKOro IHUKIIa
3. IlpuBennTe GOpMYIHUPOBKY U (HOPMYITy 3aKOHAa COXPAHEHUST HMITYJIbCA. IIPU peLIeHNH 33134 B
4. Hanmmure u oObsicHuTe (hopMyity aist ompenesieHus kodduuuenta TpeHus | o0JacTH HKOJIOTHU U
CKOJIB)KCHUSI. IPUPOJONOJIB30BAHUN
4 Tema 4 «3yueHne OCHOBHOTO 3aKOHA JMHAMUKH BPAILCHUS» -1 YK-1

1. Banummre u 0OBsCHUTE (OPMYIBI CBSI3M MEXIY JIHHEHHBIM H YIJIOBBIM
NEPEMELIEHUSAMY, JMHEMHON M YINIOBOW CKOPOCTSMH, JIMHEHHBIM M YIJIOBBIM
YCKOPEHHMSIMH TOYEK BPAIIArOIIerocs Tena.

2. Jlaitte ompeneNeHusl, HAKIIUTE U OOBSICHUTE (OPMYJIBI: a) MOMEHTA CHIIBL, 0)
MOMEHTAa HWHEPUIUH MaTepHaTbHOM TOYKH; B) MOMEHTAa WHEPIHH BPAIIArOIIEroCs
Tena. B Kakux equHUNAX U3MEPSIOT 3TH BETNYNHBI?

3. Ilpusemute (GopMynupoBKy u (HOpMYITy OCHOBHOTO 3aKOHA BpAIATEIbHOIO
JIBUKECHHUSL.

OcymiecTBisIeT NOUCK,
KPUTUYECKUI aHAJIU3 U
CHHTE3 HH(pOPMAIUH,
[IPUMEHSIET CUCTEMHBIN
MOJXOJ AJIS1 PELUEHUS
[IOCTaBJICHHBIX 3aJ1a4

Tema 4 ((I/ISY‘IGHI/IG OCHOBHOTI'O 3aKOHAa TUHAMHWKU BPpALLICHU A
1. Kakoe JBHXKCHHC TCJIa HA3bIBACTCs BpaIlIaTGJIBHBIM?
2. Yrto Ha3bIBaeTCH YIJIIOBBIM HCpCMCIlICHI/IeM? 3anuIInTe U OOLICHHUTE PaCUCTHYIO

NJ-2 OIIK-1 IIpumenser
0a30BbIE 3HAHUS
€CTECTBEHHOHAYYHOTO U

22




dhopmyny. Kakumu eMHUIIAME U3MEPSIOT 3Ty BEIUYHAHY?
3. Uro Ha3bIBacTCs YIVIOBOW CKOPOCTHIO? 3alMIINTE W OOBSICHHUTE PACUCTHYIO
dhopmyny. Kakumu eqmHAIIAMA U3MEPSIOT 3Ty BEJTUIHHY?

MaTeMaTHYECKOro UK
IIPY PELICHUY 3a]1a4 B
00J1aCTH DKOJIOTHH 1

4. Yro Ha3pIBAeTCS YIJIOBBIM yCKOpeHHEM? 3amuiiuTe W OOBSICHHUTE PACUYCTHYIO | MPUPOIOTOIH30BAHUH
(dhopmyny. Kakumu egrHUTIAME U3MEPSIOT 3Ty BETUUHAHY?
Tema 5 «VccrenoBanne KoebaTesHOTO IBUKEHNUS, N3MEPEHUE YCKOPEHHS HUa-1 ¥K-1

CBOOOTHOTO MaJCHNUS MTPH TIOMOIIY MasiTHHKA»
1. Yro HaspBaOT rapMoHHYEecKHM ocmwuiitopom? [IpuBemure mpuMepsl
TapMOHWYECKOTO OCLIMILIATOPA.
2. 3anuimTe ¥ pa3bsCHUTE YPaBHEHUS TApMOHHYECKOTO KOJIeOaHusl.

Ocy1miecTBIsIeT OUCK,
KpUTUYECKUI aHAIU3 U
CHHTE3 HWH(POPMAIUH,
MPUMEHSET CUCTEMHBIN
MOAXO[ JUISl pEILICHUS
MOCTaBJICHHBIX 3a/1a4

Tema 5 «VccnenoBanue ko1e0aTeIbHOTO ABU)KEHHSI, U3MEPEHUE YCKOPESHUS
CBOOOJTHOTO MaJJCHUS ITPH TIOMOIIY MasiTHHKA)
1. Uro Ha3bIBaIOT KoJe0aTeIbHBIM ABHKEHHEM?
2. Yto Ha3BIBAIOT (HU3HIECKIM MASTHHKOM ?
3. UTo Ha3BIBAIOT MPYKUHHBIM MasSTHHUKOM?
4. YT0 Ha3BIBAIOT MATEMAaTHIECKUM MAaITHHKOM?

UJ-2 OIIK-1 IIpumenser
0a30BbIE 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTH4YeCKOTO KA
NP PEICHUH 3a/1a4 B
00J1aCTH PKOJIOTHH 1

5. laiiTe ompeneneHus CMEIICHHUs, aMILUTATY/IBI, IIEPHO/IA, YACTOTH U IIUKINYECKOW | TPHPOJOIOIH30BAHIH
YaCTOTHI KOJIEOAHUH.
Tema 6 «MccnenoBanue BIaXKHOCTH BO3LyXa» -1 YK-1

1. Yto Ha3pIBaeTCSA TOUKOH POCHI?
2. YUrto mHa3pIBaeTCd OTHOCHTENBLHOM BIAXHOCTHIO? 3amHIINTE U OOBSCHUTE
(hopMyiTy, OIIPECIIAIONIYI0 OTHOCUTEIBHYIO BIAXKHOCTh BO3yXa.

OcymiecTBsIeT NOUCK,
KPUTUYECKUH aHAIIU3 U
CHHTE3 MH(pOpMAIINH,
IIPUMEHSIET CUCTEMHBIN
HOJXOJ AJISL PEIUCHUS
IIOCTABJICHHBIX 3aJ1a4

Tema 6 «VccnenoBanue BIRXKHOCTH BO3IyXa»
1. Yro Ha3piBaeTcsi aOCONIOTHOWM BIaXXKHOCTBIO Bo3ayxa? B Kkakux enuHHMIAX
U3MepSeTCs a0COMOTHAS BIAKHOCTB?
2. Uro Ha3pIBaeTCs MAaKCUMaJIbHOHM BIIAXXHOCTHIO? B Kakux ennHULAX H3MepseTcs

WJ-2 OIIK-1 ITpumenser
06a30BbIE 3HAHUS
€CTeCTBEHHOHAYYHOTO U
MaTeMaTH4YeCKOro UK

MaKCHUMaJbHOM BrnaxHOCTh? OT dero 3aBUCUT 3HAYCHWE MAKCHUMAJIBHOHN | IPH pEIICHUH 3aad B
BIIKHOCTH BO3IyXa? 00J1aCTH PKOJIOTHH U
MIPUPOAOTIONE30BaHHA
Tema 7 «MccnenoBaHue TEUEHUS BI3KOM JKUIKOCTH» -1 YK-1

1. KakoBa ¢u3smyeckas mnpuposa BHYTPEHHETO TpeHUs B JKHAKOCTAX? B yem
MPOSIBIISACT ceOsl BHyTPEHHEE TpeHUE?

2. Uro Takoe TpaavieHT (GU3MYSCKOW BEIMUYMHBI? [PagMeHThl KaKUX BEJIHYHH
BCTpEYAIOTCs B IaHHO# paboTe?

3. Jlaiitre ompenenenue koddduimMeHTa BI3KOCTH KHUAKOCTH. Kakoi emuHUIEH
usmepsiercst kodh¢unuent Bszkoctd B CU? UYTo M Kak BIMSET HAa BEIUYHHY
K03 ((hUIFIeHTa BSI3KOCTH?

OcyIecTBIsSET MOUCK,
KPUTUYECKUH aHAIIU3 U
CHHTE3 MH(pOpMAIIUH,
IPUMEHSIET CUCTEMHBIN
MIOJIXOA JJISl PEIIeHUs
[IOCTaBJICHHBIX 3aJ1a4

Tema 7 «MccnenoBanue TeUSHHS BSI3KOM JKHIKO CTH)
1. Yemy paBHa cuia BHyTpeHHero TpeHus? Hammmmre um oOwsicHuTe (OpMYITY
3akoHa HpIOTOHA 11 BHYTPEHHETO TPEHMSL.
2. Jlaiitre ompenenenne koddduImeHTa BS3KOCTH XHAKOCTH. Kakoi emuHUIECH
m3Mepsiercst kodp¢unuertT Bs3kocth B CU? UTo m Kak BIHAET HAa BEIHYHHY
ko3 (uIFIeHTa BI3KOCTH?

W-2 OIIK-1 [Mpumenser
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOT'O
MaTeMaTHYeCKOro UKIa
NPY PELICHUH 3a1a4 B
00JIaCTH SKOJIOTUH U

3. Cdopmymupyiite 3akon Ilyaseitns; Hamummre u oObsicHHTEe (OPMYITy 3aKOHA | IPHPOJIOIOIB30BAHUU
[lyazeiins
Tema 8 «VccnenoBanue CBOWCTB MOBEPXHOCTHOTO CJIOS KHUAKOCTH, U3MEPEHUE na-1 yK-1

KO3 PUIIHEHTa HOBEPXHOCTHOTO HATSKEHUS! YKHIKOCTH
1 Yro Takoe kanuuisip? Packpoiite Gpu3nuecKuii CMBICI SIBJICHHUS KaWUISIPHOCTH.
2. Hanvmure u 0oO0bsicHute (HOpMYJbI: a) W30OBITOYHOIO JIABICHHS WCKPUBICHHOM
TIOBEPXHOCTH KHIKOCTH, 0) THAPOCTATHUECKOTO NABICHUSI JKUIKOCTH, B) Pa3HOCTH
YPOBHEH KHUAKOCTEH B KaITMIUIAPE M B COOOMIAIONIMMCSI C HUM ITMPOKOM COCY/IE.
3. Hanmmnre u oObsicHuTe (GopMyiy, Mo KOTOpOH B JaHHOH pabore m3MepsieTcs
KO3 QHITMEHT NOBEPXHOCTHOI'O HATSKEHUSI.

OcyIecTBIsET MOUCK,
KPUTUYECKUH aHAIU3 U
CHHTE3 HH(pOPMAIUH,
MPUMEHSET CUCTEMHBII
MOAXOA JJIsl pELICHUs
MOCTaBJIECHHBIX 3a]1a4

Tema 8 «ccnenoBanue CBOMCTB NOBEPXHOCTHOIO CIIOS )KUIKOCTH, U3MEPEHUE
KO3 QUIIEHTa TOBEPXHOCTHOTO HATSKEHUS JKHIKOCTH»
1. Yto Ha3pIBaeTCsl MOBEPXHOCTHBIM HaTsDKeHHeM? Packpoiite ¢usmdecknii cMblict
3TOTO SIBJICHHS C TIO3HIIIN MOJIEKYIAPHO-KHHETHIECKOH TEOPHH.
2. Y10 Takoe cuijia MOBEPXHOCTHOTO HATSDKEHUS?

NJ-2 OIIK-1 IIpumenser
0a30BbIE 3HAHUS
€CTEeCTBEHHOHAYYHOTO U
MaTEMATHYECKOTO UK
NPU pELIeHNH 3a/1a9 B
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3. Yro Ha3bIBaeTCA KOZ)(I)(i)I/IHI/ICHTOM TMOBCPXHOCTHOTO HATSKCHUSA )KI/I[[KOCTI/I?

00JIACTH DKOJIOTUH U

Hanmmure onpenensitomee ypaBHeHHe KO3 QUIIMEHTa TOBEPXHOCTHOIO HATSDKCHUS | IPUPOAOINOIL30BAHUU
KUIKOCTH. B Kakix emmHuUIaX H3MepseTcs] 9Ta BeJIMIHHA?
9 Tema 9 «M3yuenue 3akoHa ['yka. I3mepeHue MOAYIS yIpyroCTH na-1 VK-1
1. Chopmymnupyiire 3akoH ['yka. Hammmire u pazpsicante hopmyiry 3akoHa ['yka. Ocy1iecTBIsIeT TOUCK,
2. 3ammmTe W pasbsicHATEe (GopMylTy 3akoHa ['yka B mpuMeHeHHH K JedOopMaluy | KpUTHYECKUH aHATIH3 U
n3ru0a OTHOPOIHOTO CTEPIKHS MPSMOYTOIBHOTO CEUCHNS. CHHTE3 HH(OPMAINH,
3. 3aBHCHT JIM BEJMYMHA MOAYIS YIPYTOCTH OT pa3MepoB Ae(OpPMUPYEMOTO Teja, | MPUMEHSET CHCTEMHBINA
TPHIIOKEHHBIX HArPY30K, BEIECTBA, 3 KOTOPOTO M3TOTOBJIEHO TEO? MOAXOJ, ISl PEIICHUS
MOCTaBJICHHBIX 3aJ1a4y
Tema 9 «3y4yenue 3akoHa ['yka. Vi3MepeHnue Moayins ypyrocTu» UJ-2 OIIK-1 IIpumenser
1. Uro Ha3bIBaetcs nedopmarueii? 0a3oBble 3HAHUS
2. HazoBure TunbI 1 BUABI eOpMannii, paCKpOHTE UX CMBICI? €CTeCTBEHHOHAY4YHOTO U
3. Uro Takoe crpesa nporuda? 3aruImiTe U pa3bsicHUTE (HOPMYITY CTPEIbI IPOrHoa. MaTeMaTU4ecKoro 1K
4. Packpoiite Gu3nIecKuii CMbICIT MOIYJIS YIPYTOCTH. B Kakux equHUIax U3MepseTcst | IpH PeLIeHUH 3a/1a4 B
MOIYIb YIPYTOCTH? 00TaCTH SKOJIOTHHU H
MPUPOJONONIB30BAHIN
10 Tema 10 «Dnekrprueckue menu. M3mepenne GpU3NIeCKUX BEITHIUH HUa-1 ¥K-1
INMEKTPOU3MEPHUTETHHBIMU TIPHOOPAMID) OcyIecTBIsIeT MOUCK,
1. Kakue npaBmia HeoOX0IMMO cOOTOaaTh IPH COOPKE AIEKTPHUIESCKON IIeTH? KPUTHICCKUHA aHAIIN3 U
2. Yto Ha3bpIBAIOT KJIACCOM TOYHOCTH Ipubopa? Kak oO03Ha4eH Kiacc TOYHOCTH Ha | CHHTE3 MH(opMaium,
npudope? 1o kakoit popMyIie ONPEAEISIIOT KITace TOYHOCTH? MIPUMEHSIET CUCTEMHBIN
MOJIXOA JJISl peIIeHUs
MIOCTABJICHHBIX 3a/1a4
Tema 10 «Dnekrpuyeckue uenu. MzmMepeHue GU3MIeCKUX BEIUUUH WJ-2 OIIK-1 ITpumenser
ANIEKTPOU3MEPHUTEIBHBIMU IPUOOPAMI» 0a3oBble 3HAHUS
1. Uto Ha3bIBAIOT AIEKTPUUECKON 1emnbio? UTO BXOIUT B AMIEKTPUIECKYIO LIEIh? €CTECTBEHHOHAYUYHOIO U
2. Yro Ha3bIBAIOT CXEMOH AJIEKTPUYECKON Liern? MaTeMaTU4eCKOTO IUKIIa
IIPU PELICHUH 3a]1a4 B
001acTH SKOJIOTHH U
IPUPOJONOJIB30BAHIH
11 Tema 11 «MccaenoBanue MarHUTHOTO IIOJIST [IOCTOSIHHOTO MarHuTa) -1 YK-1
1. Yro HaspBaeTcs WHAYKOMEH MarHuTHOro mons? IlpuBeamte ompenemnsiomee | OCyIIECTBISIET TOUCK,
ypaBHEHHE WHAYKIMM MAarHUTHOTO NOMSI M OOBSCHWTE €ro. B Kakux eauHMIAX | KPUTHYECKHH aHAIN3 U
M3MEpSIeTCS MHIYKIUS MarHUTHOTO 1105117 OOBsiCHUTE (hPM3NYECKUI CMBICI €IMHULBL. | CHHTE3 HH(pOopMaIum,
2. ChopmynupyiiTe mpaBuwiio JieBOH pykd. Hayuwrech NPUMEHATh MPAaBWIO Ta | MPUMEHSET CUCTCMHBIH
MpaKTHKE. MOJIXOA JJISl peIIEeHUs
MIOCTaBJICHHBIX 3a/1a4
Tema 11 «VccnenoBaHre MarHUTHOTO TIOJISL TIOCTOSHHOTO MAarHUTa» W-2 OIIK-1 ITpumensier
1. Uro Takoe MarautHOe mone? KakoBo ero maBHOE CBOWCTBO? 6a30BbIe 3HAHU
2. JlaiiTe onpesenenre cuiibl Ammepa. €CTECTBEHHOHAYYHOTO U
MaTeMaTH4eCKOro IUKJIa
IIPU peLIeHNH 33134 B
00J1acTH SKOJIOTHH U
IPUPOJONIOJIB30BAHUH
12 Tema 12 «MccnenoBanue 31eKTPONPOBOIHOCTH KUBOM TKAHID) -1 YK-1
1. OObsicHUTE NPUPONLY BIEKTPOIPOBOJHOCTH JKMBBIX TKaHeH. B uem cocromt | OCyIecTBIsIET MOUCK,
CYIIHOCTb SIBJICHUS TOJIIPU3ALMN TKaHU TIPH TMPOXOXKACHUH TOKa B Hel? UTo Takoe | KpUTHYECKHI aHAIU3 U
KpHBas MOJSIPU3AINH TKAaHU? CHHTE3 MH(pOpMAIIUH,
[IPUMEHSIET CUCTEMHBIN
TIOJIXOA JJISl PEIIeHUs
MTOCTaBJICHHBIX 3a/1a4
Tema 12 «MccnemoBanue 31EKTPONPOBOTHOCTH KUBON TKAHI N-2 OIIK-1 [Tpumensier
1. Chopmynupyiite 3akoH Oma 17 yyacTka Ienu (MeTaJUIMYeCKUX MPOBOTHUKOB M | 0a30BbI€ 3HAHUS
JNEKTPOIIUTOB). €CTECTBEHHOHAY4YHOIO U
2. Uro Takoe IMEKTPUUYECKOE CONMPOTHBICHME NpoBoAHMKA? Kakoll enuHMIEN | MaTeMaTHYECKOro LIMKIA
u3Mepsiercst conporusienne? Hamummre n pazpscHUTE (HOPMYITY, BBIPAXKAIOUIYIO | IPH PEIICHHUU 3a]a4 B
3aBUCUMOCTb COIPOTHUBIIEHUS POBOJHHUKA OT €r0 pa3sMepPOB U MaTepuaa. 00J1acTH SKOJIOTHH U
3. Yto Takoe yAelpbHOE CONPOTHUBICHUE NMPOBOJHUKA; KAKOW €AMHULIEH, U3MEPSIOT | MPUPOJONOIb30BaHUH
YAENbHOE CONPOTHBIECHUE?
13 Tema 13 «MccneoBaHre NEpeMEHHOTO U BBIIPSIMIICHHOTO TOKa IPH TOMOIIN -1 YK-1

ocryutorpaga

OCyIIecTBISET MOUCK,
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1. Kak W3 mepeMEeHHOro IOIy4YaroT OJHOMONIYIICPUOIHO WM BYXHOIYHEPHOTHO
BBIIIPSIMJICHHBIC TOKU?

2. OOBSICHUTE, YE€M M KaK «CIIKMBAIOT MYJbCAIIMH BBINPSIMICHHOTO TOKA?

3. Ilepeuncnunre, U3 KaKMX y370B COCTOMT 3JIEKTPOHHBIN ocruuiorpad?

KPUTHYECKHUI aHaIu3 U
CUHTE3 HH(pOPMALIUH,
MIPUMEHSET CUCTEMHBIN
TIOJXOA IJISl PEIIeHUS
MTOCTaBJICHHBIX 3a]1a4d

Tema 13 «MccnenoBanme nepeMeHHOTO U BRIIPSIMIICHHOTO TOKA TIPH TOMOIITH
ocmyutorpaga
1. JlaiiTe onpeneneHne nepeMeHHOr0 TOKa.
2. Kako#t TOK Ha3bIBAa€TCs BHIIPSIMIICHHBIM?

W-2 OIIK-1 IMpumenser
0a30BbIE 3HAHUS
€CTeCTBEHHOHAYYHOTO U
MaTeMaTH4YeCKOTO KA
MPU PEIICHNH 3a/1a4 B
00JIACTH DKOJIOTUH U

IIPUPOAOIONB30BaHUU
14 Tema 14 «3mepenne pa3MepoB MasbIX 0OBEKTOB ITPU IIOMOIIM MHUKPOCKOIIA. -1 ¥K-1
W3mepenue npezena paspeleHns ONTHIECKOro npudopar Ocy1iecTBiIsIeT MOUCK,
1. HauepTute (110 maMsTH) XOJ Jiydeld B MUKPOCKOIIE M TIOSICHUTE PUCYHOK. KPUTUYECKUM aHAIN3 U
2. O0BsIcHATE IPUHIUT PabOThl MUKPOCKOTIA. CHHTE3 HWH(POPMAIUH,
3. HazoBuTe OCHOBHBIE Y37BI M MEXaHM3MBl MHKPOCKOIIA U OOBSICHUTE WX | NMPUMEHSET CHCTEMHBIN
Ha3HAuCHHE. MOAXO, ISl PETICHUS
4. TloyeMy B ONTHYECKHHA MHKpPOCKOIl HEBO3MOXKHO PacCMaTpHBaTh CKOJIb YTOJHO | MOCTABJICHHBIX 3a/ad
MenKH 00beKTH? UTo Ha3pIBarOT Audpakimenn?
Tema 14 «3MepeHne pa3MepoB MaJbIX 00BEKTOB MIPH HOMOIIH MUKPOCKOTIA. W-2 OIIK-1 [Mpumenser
W3mepenne npenena pa3pemieHus ONTHIECKOTo Mprudopay 0a3oBblc 3HAHUS
1. OObsAcHHUTE, YTO Ha3bIBaeTCAd JMH30M, IJIABHOW ONTHYECKOH OCBIO JIMH3BI, | €CTECTBEHHOHAYYHOIO U
ONTHYECKUM LIEHTPOM JIMH3bI, (POKyCOM M (DOKYCHBIM PAacCTOSIHUEM; YeMy PaBHO | MaTeMaTHYeCKOTO UK
JUHENHHOEe yBEeIUYeHHE JINH3bI? IIPU PELICHUH 3a]1a4 B
2. Hanmmmute u 00bsicHUTe (OPMYIIBI, JAIONIUE BOSMOXKHOCTh HAWTH YBEIMYCHHE | 00JACTH 3KOJOTHH U
OKyJIsIpa, yBeJIMUeHHEe OOBbEKTUBA U YBEIMYCHUE MUKPOCKOTIA. MIPUPOAOTIONB30BaHUU
3. OObscHHUTE, YTO Ha3bIBaeTCs pa3pellaloniell CIOCOOHOCTBIO ONTHYECKOTO
npudopa. Yem o0ycioBiieHa pa3pemiaromas CnocoOHOCTh?
4. IaiiTe ompezaeneHue Mpeaea pa3penieHus] ONTHYECKOT0 MPHOOpa, HAHUIINTE U
pa3psicHUTE (OPMYNBI, [afOIIMe 3HAYCHWS Tpefena paspemieHus OObeKTHBA
MHKPOCKOIIA [IPU MPSIMOM M HAKJIOHHOM OCBEIICHHH 00BbEKTa MUKPOCKOTIMPOBAHHSL.
15 Tema 15 «MccnenoBanue (OTOMETPUICCKIX BETHUNH pabodero Mecray HUa-1 yK-1
1. OO6ocHyiiTe HEOOXOIMMOCTH KOHTPOJS  OCBEIIEHHOCTH OBITOBBIX ¥ | OCYIIECTBISIET TOWCK,
IIPOU3BOACTBEHHBIX IOMELICHUM. KPUTUYECKUH aHAIIU3 U
2. Pacckaxxute 00 yCTpOMCTBE JIFOKCMETpA. CUHTE3 HH(POPMAIIUH,
IIPUMEHSIET CUCTEMHBII
TIOJIXOA JJISl PeIIeHUs
MTOCTABJICHHBIX 3a/1a4
Tema 15 «MccnenoBanue HOTOMETPUICSCKUX BEIUUMH pabOUEro MecTay NA-2 OIIK-1 [Tpumensier
1. Jlaiite ompenencHUs IOTOKY W3IY4EHHUS, CBETOBOMY IIOTOKY, CHJIE CBeTa, | 0a30BBIC 3HAHUSA
ocgerieHHoCcTH. Hanmimure ux onpenensroniie Gopmynsl. HazoBuTe MX €qUHUIBL. | €CTECTBEHHOHAYYHOTO U
MaTeMaTH4eCKOro IHUKIIa
IIPU pELIeHNH 33134 B
00J1acTH SKOJIOTHH U
IPUPOJONIOJIB30BAHUHN
16 Tema 16 «MccnenoBanue BOJTHOBBIX CBOMCTB CBETA, U3MEPEHHE JUIMHBI CBETOBOM -1 YK-1

BOJIHBI NP TTIOMOIIH AN(PPAKITHOHHON PEIISTKI
1. OOwsicHUTE, KaKoil Iuama3oH AJIMH JIEKTPOMATHUTHBIX BOJH COOTBETCTBYET
BUAMMOMY cBeTy? Kak cBeTOBBIC BOJHBI Pa3JIMYHOM AJIMHBI BOCIPHHUMAIOTCS
HaIllUM OPTaHOM 3peHHA?
2. OObsicHuTe siBACHUE AU(paKiK cBeTa OT JABYX IIEJCH, BhIBEIUTE (HOPMYIY,
OTIPEISIIAIONTYIO YCIOBHUE BOSHUKHOBEHUS TN(PAKIIMOHHBIX MAKCHMYMOB.
3. OOwsicHuTe YyCTpOWCTBO JudpakunoHHON pemeTkd. YTo Ha3bIBaeTcs
MOCTOSIHHON TM(PaKIIMOHHON pemeTKu?

OcymiecTBisIeT NOUCK,
KPUTUYECKUH aHAIIU3 U
CHHTE3 MH(pOpMAIINH,
IPUMEHSIET CUCTEMHBIN
HOJXOJ AJIS1 PELUECHUS
[IOCTaBJICHHBIX 3aJ1a4

Tema 16 «MccnenoBanue BOJTHOBBIX CBOMCTB CBETA, U3MEPEHHUE JIMHBI CBETOBOI
BOITHBI TIPH IIOMOIIHU AUGPAKIIHOHHOMN PEIICTKI

1. Jlaiite ompenenenue wuHTephepeHun. OOBSICHUTE YCIOBUS BO3HUKHOBCHUS
UHTEp(EPEHIINH.
2. Yto Ha3pIBaeTCs Pa3HOCTHIO Xoia BOJH? OOBSICHUTE YCIIOBHS BO3HHKHOBCHHS
nHTEp(PEPEHITMOHHBIX MAKCUMYMOB, MUHIMYMOB.
3. Jlaiite ompenencuue audpakuud. B dem mposeisercs, audpakius? Korma
HaOromaeTcst T PaKIKs CBETOBBIX BOJIH?

NJ-2 OIIK-1 IIpumenser
0a30BbIE 3HAHUS
€CTEeCTBEHHOHAYYHOTO U
MaTeEMaTUYECKOTO IMKIIA
[P PEIICHNH 3a/1a4 B
00J1aCTH PKOJIOTUH U
MIPUPOIOIIOIB30BaHHN
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17 Tema 17 «M3yuenue nosisipuMeTpa, M3MEPEHUE KOHIIEHTPALIUN PACTBOPOB na-1 ¥K-1
OINITHMYECKH aKTUBHBIX BELIECTB OcymiecTBsIeT NOUCK,
1. PacckaxuTe O «CTPYKType» O3JIEKTPOMArHWTHONH BONHBL Kak omnpenenuTh | KPUTHUECKHHA aHATH3 U
HarpaBJICHUE PACIIPOCTPAHEHUSI AJIEKTPOMArHUTHBIX KOJieOaHUit? CcHUHTE3 HH(pOpPMAITUH,
2. OObACHUTE SBIICHUE BPALICHUS IIOCKOCTH KOJIeOAHMH TOIAPH30BaHHOTO CBETA: | IPUMCEHSAET CHCTEMHBIH
HAITUIINTE U O0BSICHUTE (POpMYITy, ONPEEILIONIYI0 3aBUCHMOCTh YIJIa ITOBOPOTA | IOAXOZ JUIA PEIICHHS
IUIOCKOCTH KOJICOAaHWH MONSIPU30BAHHOTO CBETa OT KOHIEHTPAIMM pPacTBOpa | MOCTABICHHBIX 3a/ad
ONTHYECKH aKTHBHOTO BEIECTBA.
3. Yrto nokasbiBaeT KO3(QQUIMEHT, Ha3bIBAEMBIN YIEIBHBIM BpalieHneM? 3aBUCHT
JU 3HA4YE€HUE YJACNBHOIO BpAlICHUs OT AJIUHBI CcBeTOBOH BoynHBI? Hamumwure u
00BsicHUTE (POPMYITY U €MHUILY U3MEPEHUS YAEIBHOTO BPAILCHUSI.
4. Yto mokas3pIBacT KOHIICHTPAIUS pacTBopa?
Tema 17 «3yuenue nosisipuMeTpa, U3MEPEHUE KOHIIEHTPALIUH PACTBOPOB UJ-2 OIIK-1 IIpumenser
OINITHYECKH aKTUBHBIX BELIECTB) 0a3oBble 3HAHUS
1. CBeTOBBIE BOJIHBI — 3TO BOJIHBI ITOTIEPEYHBIE WIIN MPOIOTbHBIE? €CTECTBEHHOHAYYHOTO U
2. Kaxoii cBeT Ha3bIBaeTCSA €CTECTBEHHBIM MIIN HETIOJIIPU30BaHHBIM? MaTeMaTH4IeCKOTO IIUKJIA
3. [MHaiite ompeneneHHe NOMIPU3OBAHHOTO CBeTa. Kak MOXHO TIONYyYUTh | IPH PEIICHUH 3aad B
TIOJISIPU30BAaHHBIN CBET? 00TaCTH SKOJIOTHH H
4. Yro Takoe momspm3arop W aHamm3arop? Hammmwure W oOBsAcHHTE (GOpMYITy | IPHUPOIOTIOIH30BAHUU
3akoHa Maimoca.
5. Jlaiire omnpeneneHHe ONTHYECKH aKTHBHOTO BELIECTBA, NPHUBEIUTE MPUMEPHI
ONTHYECKH aKTHUBHBIX BEIIECTB.
18 Tema 18 «I'pagynpoBKa CIIEKTPOCKOIA M UCCIICAOBAHHUE CIICKTPOB) na-1 vK-1
1. OObsicHUTe MexaHW3M H3IIyUYEHHUs cBeTa aroMaMu BemecTBa. Yemy paBHa | OCYIIECTBISIET MOUCK,
9Heprust uainyyaemoro Gporona? KPUTHYECKUM aHAIN3 U
2. Hanmmure u oObsicHuTe (QOpPMYIY, ONPEACISIONIYI0 YacTOTY W3NIy4YeHHs NpPU | CHHTE3 MH(popmanuwu,
[EPEXO/Ie aToOMa C OJTHOIO YHEPreTUYECKOIO YPOBHS Ha IPYrou. IIPUMEHSIET CUCTEMHBIN
3. OOBsICHNTE MEXaHU3M BO3OYKACHUS aToMa, chopMynupyiiTe 3akoH Kupxroga. TIOAXO, ISl PEIICHUS
4. aiite onpeneneHne 1 00bSICHUTE MEXaHU3M TIOJYIEHHUsI CHEKTPa MOTJIOLICHUS MIOCTaBJICHHBIX 33/1a4
Tema 18 «I'pamynpoBKa CIIEKTPOCKOTIIA M HCCIICAOBAHNE CIICKTPOBY» W-2 OIIK-1 [Mpumenser
1. Jaiite omperneneHue IUCIIEPCHH CBeTa. B ueM mposiBisieTcst Aucriepcust Npu | 0a30BbIE 3HAHUA
MPOXOXKICHUH CBETA Yepe3 TPEXTPAHHYIO MPH3MY? €CTECTBEHHOHAYYHOTO U
2. Jlaiite onpenenenue crekrpa. Kakne Buabl CHEKTPOB pa3indaroT? MaTeMaTH4IeCKOTO IUKJIa
3. Kakme cnekTpbl Ha3bIBalOTCS CIEKTpaMu Hcmyckanuss? Urto sBIsieTCs | NpH pelleHHH 3a1ad B
M3JIy4aTeNs MM JIMHEHYaToro, CIUIONIHOTO M IOJIOCATOro0 CIEKTPOB HCIYCKaHUs? | 0OJacTH 3KOJOTHUH U
OOBsICHUTE MEXaHU3M IMOJTyYeHHs JTMHEHYaToOro CIeKTpa UCITyCKaHUs BOAOPOIa. MIPUPOAOTIONB30BaHUU
4. Yto Takoe CrIeKTpajbHbII aHanu3?
3aounas popma oOyueHust
No OrneHOYHBIE CPEICTBA Kon u HanmeHoBaHue
MHINKaTOpa KOMIIETCHIINU
1 Tema 1 «VccrenoBaHue KoyebaTeNbHOTO IBUKEHNUS, U3MEPEHUE YCKOPEHUS na-1 yK-1
CBOOOJIHOTO MaJJCHUSI ITPH TIOMOIIY MasiTHUKA) Ocy1iecTBiIsIeT OUCK,
1. UYro Ha3BpIBAlOT TapMOHMYECKHUM ocuwmistopom? IlpuBennte npuMepsl | KpUTHYSCKUI aHAIM3 U
TapMOHHYECKOTO OCIMILIATOPA. CHHTE3 MH(OPMaINH,
2. 3anuImmTe ¥ pa3bsCHUTE YPaBHEHMS TApMOHHYIECKOTO KOJIeOaHus.. MIPUMEHSET CHCTEMHBIN
TIOAXO JUISl pETICHUS
MIOCTaBJICHHBIX 33/1a4
Tema 2 «VccrenoBanre KoeOaTeNbHOTO IBUKEHUS, N3MEPEHUE YCKOPEHHS W-2 OIIK-1 [Mpumenser
CBOOOTHOTO MaJICHUS ITPH TIOMOIIN MasiTHHKA» 0a3oBble 3HAHUS
1. Uro Ha3bIBaIOT KOJIE€OATENHHBIM ABH)KEHHEM? €CTECTBEHHOHAYYHOTO U
2. Uto Ha3bIBAIOT PU3MYECKUM MASITHUKOM? MaTeMaTH4eCcKoro IHKIIa
3. UTo Ha3bIBAIOT NMPY>KUHHBIM MasTHUKOM? IIPU PELICHNH 3a]1a4 B
4. Yto Ha3BIBAIOT MAaTEMaTHIECKUM MasTHUKOM ? 001aCTH SKOJIOTHH H
5. laiiTe ompeneneHus: CMEIIeHHUs, aMIUTUTY/BI, IIEPHO/IA, YACTOTHI M IUKJINYECKOH | TPHPOJONOIH30BAHIH
4acTOTHI KOJICOaHHH.
2 Tema 2 «VccnemoBanue TEUCHUS BI3KON )KHIKOCTH na-1 yK-1

1. KakoBa ¢usmyeckas mnpuposa BHYTPEHHETO TpeHHSI B JKHAKOCTAX? B yem
NPOSIBIISIET ce0s1 BHYTPEHHEE TpeHue?

2. Yro Takoe rpagueHT (u3MYECKOil BeIMYMHBI? [PajMEeHTHl KaKMX BEIMYHH
BCTpEYAIOTCs B IaHHOH paboTe?

3. [aiire ompenenenue koddunpeHTa BA3KOCTH KuakocTH. Kakoil emuHuIen
n3mMepsiercst kodp¢punment Bsskoctw B CM? Uto M Kak BIMSET Ha BEJIWYUHY

Ocy1ecTBISET MOUCK,
KPUTHYCCKUH aHAIIN3 U
CUHTE3 HHPOpPMALIUH,
MPUMEHSET CHCTEMHBIH
MOJIXO JJIsl PEIICHUS
MTOCTaBJICHHBIX 3a]1ad
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KO3 PHITHEHTA BSIZKOCTH?

Tema 2 «MccrnenoBaHue TeUEHUS BSI3KOM KUAKOCTHY
1. Yemy paBHa cuia BHyTpeHHero tpeHus? Hanmmmre m oObscHHTE (GOpMYITY
3akoHa HbroTOHA [UTSI BHYTPEHHETO TPEHUSL.
2. Jlaiitre ompenenenne koddduimenTa BS3KOCTH XHUAKOCTH. Kaxoi emuHMICH
m3Mepsiercst kodp¢uuuenT Bs3koctd B CU? UYto m Kak BIMAET HAa BEIHYHHY
ko3 hurFieHTa BI3KOCTH?
3. Coopmymupyiite 3akoH [lyaseimst; HammmmTe W oOBsicHUTE (OpMyITy 3akoHa
Ilyazeiins

NJ-2 OIIK-1 IIpumenser
0a30BbIE 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTH4YeCKOTO KA
NP PEILICHUH 33/1a4 B
00J1aCTH PKOJIOTHH 1
MPUPOJONONIBE30BAHIH

Tema 3 «ccnenoBanue 3J1EKTPONPOBOJHOCTH KUBOW TKAHU
1. OObsicHUTE MPHUPOLY SIIEKTPONPOBOJHOCTH >KUBBIX TKaHed. B uem cocrout
CYIIHOCTb SIBJICHHS TOJIIpU3alliU TKaHU NPH MPOXOXKAESHUM ToKa B Heil? Uto Takoe
KpHBas NOJSIpU3AIUY TKaHU?

nJ-1 YK-1
Ocy1ecTBIsSET MOUCK,
KPUTHYCCKUIA aHAIIU3 U
CUHTE3 HHpOpPMALIUH,
MPUMEHSECT CHCTEMHBIN
TOJIXOJ JJTsl PEIICHUS
MOCTABJICHHBIX 3a/1a4

Tema 3 «ccnenoBanue J1EKTPONPOBOJHOCTH KUBOW TKAHU
1. Chopmynupyiite 3akor Oma IJIsI yIacTKa el (METATHYECKUX MPOBOJHUKOB H
SIIEKTPOIIUTOB).
2. Uro Takoe SIIEKTPHUYECKOE COMPOTHUBICHHE TNpoBomHuKa? Kaxoil emmHuUIEH
u3Mepsiercst conporusnerne? Hamummre u pazpiacHUTe (GOpMYITY, BBIpasKaroulyio
3aBHCHMOCTh CONPOTHBIICHHS POBOJHMKA OT €TO pa3MEPOB M MaTepHaa.

W-2 OIIK-1 IMpumenser
0a30BbIC 3HAHUS
€CTeCTBEHHOHAYYHOTO U
MaTeMaTHIECKOTO MK
MIPU PEIICHUH 33/1a4 B
0071aCTH DKOJIOTHH U

3. Yto Takoe y[enpHOE CONPOTHUBJICHHE NMPOBOJHHUKA; KAKOW €AMHULICH, U3MEPSIOT | MPHPOJONOIb30BaHIH
yIENbHOE CONPOTUBICHUE?
Tema 4 «MccnenoBanre GpoToMEeTpHUYECKUX BEIUYHH PabOvero MecTa Na-1 vK-1

1. OOocHyiiTe HEOOXOIMMOCTh OBITOBBIX U
MMPONU3BOACTBEHHBIX HOMeHleHHfI.

2. Pacckaxxute 00 yCTpOMCTBE JIFOKCMETpa.

KOHTPOJIA OCBCIICHHOCTHU

OcyIecTBIsSET MOUCK,
KPUTUYECKUH aHAIIU3 U
CHHTE3 MH(pOpMAIINH,
IIPUMEHSIET CUCTEMHBIN
HOAXOA AJISL PELICHUS
MOCTaBJICHHBIX 3aJa4

Tewma 4 ((HCCHGZ[OB&HI/Ie (I)OTOMCTpI/I“I€CKI/IX BCIINYHNH pa60qer0 MECTa»
1. I[af/'ITe OIIpCACIICHUA TIOTOKY HW3JIY4YCHUA, CBCTOBOMY IIOTOKY, CHJIC CBCTAa,
OCBCIICHHOCTH. Hanumre nx OIMPCACIIAOIHNC (bOpMyJ'ILI. HazoBute ux CANHUIIBI.

W-2 OIIK-1 [Mpumenser
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOT'O
MaTeMaTHYeCKOro UKIa
NIPY pELICHUH 33134 B
00J1aCTH SKOJIOTHH U
MPUPOJIONIO0JIb30BAHUU

Kpurepun ouenku (tabn.) AOBOAATCA A0 CBeIEHUs OOy4aroUIMXCs B Hadajle 3aHSATHH.

OI_ICHKa 00BSBIACTCS 06yqa}0meMyc;1 HCMOCPEACTBCHHO ITOCJIC YCTHOI'O OTBETA.

IIxaJja Kpurtepuu oneHuBanus

Ouenka 5
(oTu4HO)

- 00y4aroIuics TOTHOCTHIO YCBOMII yUeOHBINH MaTepHualr;

onucaHus GU3NUECKUX SBJICHUA U MPOIECCOB,
- JIeMOHCTpPUpYET YMEHHUE u3jlararb Marepuail B
MOCJe10BaTEIbHOCTH;

IIpUMepamu;

BOIIPOCOB

onpeneneHHON

- I0Ka3bIBACT 3HAHUE OCHOBHBIX IIOHATUI TEMBI, IPAMOTHO I10JIb3YETCSI TEPMHUHOJIOTHEH;
- TpOSBISIET yMEHHWE aHAIM3UpOBaTh M 00001aTh WH(OPMALUIO, HABBIKH CBS3HOTO

JIOTUYECKOH

- TIOKa3bIBACT YMCHHC WIUIFOCTPUPOBATE TCOPETUUCCKUEC TIOJIOKCHUA KOHKPETHBIMU

- IGMOHCTPHPYET CPOPMUPOBAHHOCTh M YCTOMYMBOCTh 3HAHU, YMEHUI1 N HABBIKOB;
- MOryrT OBITh MIONYIICHHl OJHAa—JBE HETOYHOCTH IIPH OCBEIICHWH BTOPOCTETIEHHBIX

Ornenka 4

(xoporo) OJIMH U3 HEJIOCTATKOB:

OTBETA;

OTBCT YAOBJICTBOPACT B OCHOBHOM Tp€60BaHI/IHM Ha OLCHKY «5 », HO IIPU 3TOM UMEET MECTO
- B YCBOCHHUU MaTcpuaja JOIMYIICHBI HeOOJIBIINE Hp066J'H>I, HC HMCKa3UBIINUE COACPIKAHUC

- B U3JIOKCHUU MaTcpuraja J0NyniCHbl HC3HAYUTEIIbHBIC HETOYHOCTH

Orenka 3
(YIOBIETBOPUTEIHHO)

- HCTIOJTHO MJIM HETIOCJICAOBATEIIbHO PACKPBITO COACPKAHUEC MaTCpraa, HO IMOKa3aHO o6mee
IIOHUMAHUE BOIIpOCa U MPOAECMOHCTPUPOBAHBI YMCHHA, ATOCTATOYHBIC [JIA TanbHEHUIIIETO
YCBOCHU MaT€puralia,

- UMCJINCH 3aTPYAHCHUA WM OJOIMYIICHBI OIINOKYU B ONPECACIICHUN HOHHTI/H\/'I, HCIIOJIb30BAHUH
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TEPMUHOJIOTUHU, ONHCAHWUU (UIUUCCKUX SIBICHUA W TPOIECCOB, HMCIPABICHHBIC MOCIC
HaBOJAIIUX BOIPOCOB;

- BBIBICHA HeNOCTaTodHas CGOPMHUPOBAHHOCTh 3HAHHM,
oOydJaronuiicss He MOXKET IPUMEHHUTH TEOPHIO B HOBOW CUTYaIlUH

YMEHUH W  HABBIKOB,

Orenka 2
(HEeyIOBIIETBOPHUTEIBHO)

- HEe pacKpbITO OCHOBHOE COJCPIKaHHEe MaTepHaa;
- oOHapyXeHO HE3HAaHHE WM HENMOHWMaHWe OOoNbIIeH WM Hanbonee BaKHOW YacCTH
Marepuaa;

- JONYLICHB! OIIMOKH B ONPEACICHUM IOHATUHA, NPH HCIIOIb30BAaHWM TEPMHUHOJIOTUH, B
OIIMCaHUM SBJICHUI M MPOLIECCOB, KOTOPIE HE UCIPABJICHBI IIOCIIC HECKOJIBKUX HAaBOIAIINX
BOIIPOCOB;

- He C(OPMHUPOBAHBI KOMIETEHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIME 3HAHUS, YMEHHS U
HABBIKH

4.1.2. OneHuBaHHe 0TYETA MO JIA0OPATOPHOIi padoTe

Otuer mno JsaGopaTtopHOM paboTe MCHOIB3YeTCsl JUIsl OLEHKH KadecTBa OCBOEHHS
00y4aroMcst OCHOBHOM PO eCCHOHAIBHOM 00pa30BaTeIbHON MPOTrPaMMBI IO OTJEIBHBIM TEMaM

JIUCIIUILINHEL.

Conmepxanue u Qopma otdyera no jgabopaTopHoi paboTe NPUBOAUTCA B

METOAMYECKHUX YKa3aHUsX K jaboparopabiM pabotam (1.3 @OC). Conepxanue oTyeTa U KPUTESPHH

OIICHKH OT4YeTa (TadJI.) JOBOAATCS A0 CBEJICHUS OOYJarOIIUXCs B HaYaIe 3aHATHH.

Ounas ¢gopma o0ydeHust

Ne OLeHoYHbIE CPECTBa Konx 1 HanMeHOBaHUE
MHJIMKATOPa KOMIETEHIINI
1 Tema 1 «®Pu3nyeckue BENUYUHBI U UX U3MEPEHUE UJ-1 YK-1 Ocymectsuser
1. KocBeHHO M3MepbTe BEC CBOETO Tela. TIONCK, KPUTHYECKUH aHAIN3
2. IToctpoiite rpaMK 3aBUCIMOCTH OCBEIICHHOCTH OT PAacCTOSIHUS 10 U cuHTEe3 HH(OPMALIHH,
ucrouynuka ceera E = f(R), ucnosnb3ysi FOTOBbIE 3HAYE€HHS U3 TaOIHIIBI MIPUMEHSET CUCTEMHBIHN
R, M 1,20 1,00 ,80 0,60 0,40 MTOJIXOJT IS PEIICHUS
E, 1Kk 100 110 125 170 250 TOCTaBIECHHBIX 3a/1a4
3. Kak nonp3oBaTbcsi METOIOM rpadueckoi HHTEPIOJISIMN?
Tema 1 «Dusnueckre BETUUYUHBI U UX U3MEPECHUE) WJ-2 OIIK-1 ITpumenser
1. B yem 3akimo4yaeTcs METOJMKA BHITIOJIHEHHS! OJTHOKPATHOTO HEMOCPEICTBEHHOTO | 0a30Bble 3HAHHUS
n3MepeHus? €CTeCTBEHHOHAYYHOTO U
2. B yem 3aKmo4aeTcs METOMKA BBITIOJHEHHSI MHOTOKPaTHOTO MaTeMaTH4eCcKOro IUKIIa Ipu
HEMOCPEICTBEHHOTO M3MEPEHH? pelIeHnn 3a1a4d B 00actu
3. [losicHUTE OCHOBHBIE IIPaBHJIa OCTPOCHUS rpaduKa. 9KOJIOTHHU U
IPUPOJONOJIB30BAHUN
2 Tema 2 «3MepeHue MI0THOCTH KUAKOCTEN» UA-1 YK-1 Ocywectaser
1. Haiigute, dYemMy paBHa IUIOTHOCTb JKHAKOCTH, B KOTOPOH BECHI | IOMCK, KDUTHYECKUH aHAIH3
YpaBHOBEIICHBI CIEAYIOINMHU petepaMn: A— Ha Kplouke, B — Ha 3apyOke 7, | u cuHTe3 nHpOpManu,
C — Ha 3apyOke 3. MIPUMEHSIET CUCTEMHBIN
2. Kak B maHHO# paboTe OnpeaessaoT aOCOMOTHYIO U OTHOCHUTEIILHYIO TIOJTXOT JIJISI PEIIEHHS
MOTPENIHOCTH N3MEPEHHSI INIOTHOCTH KHUIKOCTH? MTOCTaBJICHHBIX 3a/1a4
Tema 2 «/M3mepeHue IIOTHOCTH KHUJIKOCTEH» N-2 OIIK-1 ITpumensier
1. HamummumTte W pa3bsiCHUTE ypaBHEHHE, HCIOIB3yeMOE IpH H3MEPEHHH | Oa30BbIe 3HAHUS
IUIOTHOCTH KUAKOCTH Becamu Bectdans €CTECTBEHHOHAYYHOTO U
MaTeMaTH4eCcKoro IUKJIa Mpu
pelIeHnn 3a1a4d B o0actu
9KOJIOTHHU U
IPUPOJONOJIB30BAHUHN
3 Tema 3 «IIpoBepka 3akOHA COXpPAHEHUS UMITYIbCa» UA-1 YK-1 Ocywectasier

1. Kak onpeessifoT HanpaBieHHe U MOIYJIb CYMMAapHOTO HMITYJIbCa CHCTEMBI
IOCIIe B3aUMOJICHCTBHS TEJl, €€ COCTABIISIONIIX ?

2. B uem 3akmouaeTcss 00pabOTKa pe3y/ibTaToB B IaHHOW J1TaOOpaTOPHOM
pabore?

MOUCK, KPUTUUECKUI aHATN3
U cuHTe3 MH(OPMALHH,
[IPUMEHSIET CUCTEMHBIN
HOJXOJ AJIS1 PELUEHUS
IIOCTaBJICHHBIX 3aJ1a4

Tema 3 «IIpoBepka 3ak0HA COXpPAaHEHHS UMITYIIBCA
1. PacckaxxuTe yCTpOHCTBO SKCIIEPUMEHTAITLHOM YCTAHOBKY U COJIEPKaHUE
SKCTIEPHMEHTA T10 TPOBEPKE 3aKOHA COXPAHEHHS UMITYJIbCa.

NJ-2 OIIK-1 ITpumensier
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOTO U
MATEMATHUYCCKOT'O IIUKJIAa HpI/I
pelIeHnH 3a1a4 B 00JIacTH
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OKOJIO'MH 1
MIpUPOAONI0JIL30BAHNHU

Tema 4 «3ydyeHrne OCHOBHOTO 3aKOHA JMHAMUKH BPAIICHUSD
1. Pacckaxkure yCTpOWCTBO SKCIIEPUMEHTAIIBHOW YCTAHOBKH U COAEPKaHUE
SKCTIEPIMEHTA 10 H3YYEHHIO OCHOBHOTO 3aKOHA BPAIATEeIHLHOTO BIKEHIIS.

NA-1 YK-1 Ocymectsnser
MOUCK, KPUTHYECKUH aHAIN3
U cuHTe3 HH(popManuy,
MIPUMEHSIET CUCTEMHBIN
MOAXO, ISl PETICHUS
MOCTaBJICHHBIX 3a1a4

Tema 4 «/3y4eHre OCHOBHOTO 3aKOHA TUHAMHKHU BPAIICHUS»

1. Kak BBIYHCIIHUTH YIIIOBOE YCKOPEHHE BpalieHus unHApa? Hamummre u
00BSCHUTE HY)KHYIO (DOPMYITY.

2. Kak BbIYHCINTH MOMEHT Bpamaromuieil cuibl? Hamumure u o0bsicHuTe
HYXXHYIO (OpPMYITY.

W-2 OIIK-1 IMpumenser
0a30BbIE 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTEMaTHYeCKOTO IMKIIA TIPH
peleHnH 3a1a4 B 00IacTH
SKOJIOTHH 1
MPUPOAOTIONIE30BaHHU

Tema 5 «VccnenoBanue ko1e0aTeIbHOTO ABU)KEHHS, U3MEPEHUE YCKOPESHUS
CBOOOTHOTO MaJCHMS MPH HOMOIIN MasTHUKA)»

1. O6BsicHUTE 1IeIecO000Pa3HOCTh KOHCTPYKIIMH MasiTHUKA, IPAMEHSIEMOTO B
JAHHOM pabore.

2. Kakne BeTMIMHBI I3MEPSAIOTCS HETIOCPEICTBEHHO U KaKH€ KOCBEHHBIM
IyTEeM IpH BBIIOJHEHUH 3aaanus 2?7 3aganus 3?7 HyXHO 11 U3MEpATh IJIUHbBI
MasTHUKOB |y u |, ? Tlouemy?

3. Cnenaiite BBIBOZ ()OPMYIIBI, HCIIOJIB3YEMOIl B paboTe [Isl H3MEpEHHs
YCKOPEHHsI CBOOOJTHOTO MaJIeHHUs], Pa3bsICHUTE €e.

NA-1 YK-1 Ocymectnsger
MIONCK, KPUTHYECKUH aHAIN3
U cuHTe3 HH(popMaruy,
MIPUMEHSIET CUCTEMHBIN
MOAXO, ISl PETICHUS
MOCTaBJICHHBIX 3a/1a4

Tema 5 «VccnenoBanue ko1e0aTeIbHOTO IBUKEHHUS, N3MEPEHUE YCKOPECHUS
CcBOOOJTHOTO MaICHUS NPHU TOMOIIU MAaATHHKA

1. Kak B maHHO# paboTe HaXOMAT a0COIFOTHBIC M OTHOCHTEIIBHBIC
MOTPEIIHOCTH U3MEPEHHs IEPUOI0B KoJIeOaHUH MasTHUKOB?

2. Kak B 1aHHO# paboTe HaXOAAT OTHOCUTEJBHYIO U a0COIIOTHYIO
MOTPEITHOCTH U3MEPEHHS YCKOPEHHsI CBOOOIHOTO IaaeHusI?

W-2 OIIK-1 ITpumenser
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOTO
MAaTEMaTU4CCKOI0 UKJIIa IIpU
pelleHuH 3a7a4 B 001acTH
9KOJIOTHHU U
MPUPOJONONIE30BAHIH

Tema 6 «MccnenoBanue BIa)KHOCTH BO3LyXa»
1. Pacckaxwre, Kakoe 3HAUCHIE UMEET BIAYKHOCTh BO3IYXa IS KHBOTHBIX ?

NA-1 YK-1 Ocywectaser
TIONCK, KPUTHYECKUH aHAIN3
U cuHTEe3 HH(OPMALIHH,
MIPUMEHSET CHCTEMHBIN
MOJIXOA JJISl peIIeHUs
MIOCTaBJICHHBIX 3a/1a4

Tema 6 «VccnemoBanue BIRXKHOCTH BO3IyXa»

1. Pacckaxute 06 ycTpoiCcTBe U MIPUHIIUIIE PAOOTHI TUTPOMETPA.
2. Pacckaxkute 00 yCTpOWCTBE ¥ MPUHITUIIE PabOThI rurporpada.
3. Pacckaxure 00 ycTpOHCTBE M MPUHIIMIIE PAOOTHI ICUXPOMETPA
CTaTU4ECKOTO.

4. Pacckaxxute 00 yCTpoiCTBE M MPHUHIUIIEC PabOTHI ICHXPOMETPa
ACTIPAHOHHOTO.

W-2 OIIK-1 ITpumensier
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOTO U
MATEMATUYCCKOT'O IUKIIa ITPpU
peleHnn 3a1a4 B 001acTH
9KOJIOTHHU U
MPUPOJONIONIE30BAHIU

Tema 7 «MccnenoBaHue TeUEHUS BA3KOM )KUIKOCTHD)

1. Pacckaxure ycTpoHCTBO BUCKO3UMeTpa OCTBANIbA U COAEPKaHUE
SKCHEPUMEHTA 0 H3MEPEHNIO KOI(PUIMEHTA BSI3KOCTH STUM IPHOOPOM.
BeiBenure n 00bsicHATE (hOpMYITY JUTs pabOTHI ¢ BUCKO3UMeTpoM OcTBasbaa

UA-1 YK-1 Ocywectasier
TIOUCK, KPUTHYECKHH aHAIN3
U cuHTe3 MH()OPMAIIHH,
MIPUMEHSET CHCTEMHBIN
TIOAXO JUISl pETICHNUS
MTOCTaBJICHHBIX 3a/1a4

Tema 7 «MccnegoBanue TeUEHUs BI3KOM KUAKOCTH
1. Kak B manHO#M paboTe HAXOIAT OTHOCUTENHHYIO M aOCOMIOTHYIO MOTPEITHOCTH
n3MepeHust KO3 GUIMEHTA BA3KOCTH KUAKOCTH?

N-2 OIIK-1 ITpumensier
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOTO U
MATEMATHUYCCKOT'O IIUKJIAa HpH
penieHnu 3aad B 00macTu
9KOJIOTHH 1
MIPHUPOAOTIONE30BaHHU

Tema 8 ((I/ICCJICHOBEIHI/IC CBOICTB MOBEPXHOCTHOTO CJIOA JKUAKOCTHU, UBMCPECHHUC
KOS(I)(bI/IIII/ICHTa MOBEPXHOCTHOT'O HATSXKCHUS KUAKOCTU»

1. Pacckaxkure YCTpOﬁCTBO 3KCHepI/IM€HTaHLHOI71 YCTAaHOBKH U COACPIKAHUC
OKCIICPHUMCHTA 10 U3MEPCHUIO KOB(I)(i)I/IIII/ICHTa MOBEPXHOCTHOT'O HATSXKCHUS.

NA-1 YK-1 Ocymectnser
MOUCK, KPUTUUECKUI aHATIH3
U cuHTe3 MH()OPMALHH,
MPUMEHSET CUCTEMHBII
HMOAXOA JJIsl pELICHUs
MTOCTABJICHHBIX 3a/1a4
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Tema 8 «VccnenoBanue CBOWCTB HOBEPXHOCTHOTO CJIOS )KUIKOCTH, U3MEPEHHE
KO3 PUIIHEHTa HOBEPXHOCTHOTO HATSKEHUS JKHIKOCTH»

1. PacckaxuTe, KaKk U ¢ KakOi TOYHOCTBIO U3MEPSIOT JUaMETp Karuuisipa?

2. Kak B maHHO# paboTe HAXOMAT OTHOCUTEIBHYIO M A0COIIOTHYIO
MIOTPEITHOCTH N3MepeHus K03 HIleHTa TOBEPXHOCTHOTO HATSKCHHS?

NJ-2 OIIK-1 IIpumenser
0a30BbIE 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTHIeCKOTO IMKJIA IPH
pelmeHnH 3a1a4 B 00IacTu
SKOJIOTMH 1
MPUPOJONONIBE30BAHIH

9 Tema 9 «3yuenne 3akoHa ['yka. I3MepeHne MOIyIs yIIpyrocT NA-1 YK-1 Ocymectsuser
1. PacckaxuTe yCTpOHCTBO KCIIEPIMEHTAIBHOM YCTAHOBKU U COAEPKAHUE [IOMCK, KPUTUYECKUN aHAIN3
9KCIIEPUMEHTA 110 U3YYEHHUIO 3aKoHa ['yka 1 M3MepeHnI0 MOy YIPYTOCTH. U cuHTe3 UH(OOPMAIHH,

2. Kaxkoii Buz1 1OJKHBI IMETh TpaUKH 3aBUCUMOCTH A oT F? MIPUMEHSET CUCTEMHBIN

3. 3aBHCHT JIM BEIMYMHA MOJY/ISL YIIPYTOCTH OT pa3MepoB 1eopMHUPYEMOro Tena, | MOIXOA JAJIS PELIeHHs

MPUJIOXKEHHBIX Harpy30K, BEIECTBA, U3 KOTOPOTO U3rOTOBIIEHO TeN0? MOCTaBJICHHBIX 3aJau

Tema 9 «3yuenue 3akoHa ['yka. 3MepeHue Moxyns yrnpyrocT» UJ-2 OIIK-1 IIpumenser

1. Harmmure m pazbsicHute GopMyity, o KOTOPOH B TaHHOW paboTe U3MEPSIFOT 0a3oBble 3HAHUS

MOJIYJ b YIPYTOCTH. €CTECTBEHHOHAYYHOTO U

2. Kak B manHOM paboTe HaXOIAIT OTHOCHTENBHYIO M a0COTIOTHYO TTOTPEITHOCTH MaTEeMaTHIeCKOTO IUKIIA TIPH

H3MEPEHNS] MOIYIISL YIIPYTOCTH? pemeHnH 3a1a4 B 00IacTu
9KOJIOTHHU U
MPUPOJONONIB30BAHIN

10 Tema 10 «Dnekrprdeckue menu. M3smepenne GpU3NIeCKUX BEIHIUH NA-1 YK-1 Ocywectaser
MEKTPOU3MEPHUTEIHHBIMU TIPHOOPAMID) TIONCK, KPUTHYECKUH aHAIN3
1. Vcnionbayst Tabnuiy 7 [lpunoxkeHus faite XapakTepUCTHKY Iprdopam, U cuHTe3 UH(OPMAIHH,
HaXOJIAIIMMCS Ha CTOJIE. MIPUMEHSET CUCTEMHBIHN
2. Kax BBINOJTHSETCS OTHOKPATHOE HEIOCPEICTBEHHOE U3MEPEHHE MOJXOA JJISl peIICHUs
ANEKTPOU3MEPHUTENBHBIM TIPHOOPOM C 0003HAYEHHBIM KJIACCOM TOYHOCTH? MIOCTaBJICHHBIX 3a/1a4
3. Kax BblmonHseTCS ~ ONHOKpaTrHOE  HENOCPEACTBEHHOE  HM3MEpeHHue
ANEKTPOU3MEPUTETEHBIM IPHOOPOM, HE HMEIOIIMM KJIacCa TOYHOCTU?

Tema 10 «Dnektpudeckue renu. M3meperne GU3NICCKUX BETHYUH N-2 OIIK-1 [Tpumensier

MEKTPOU3MEPHUTEIHHBIMU TIPHOOPAMID) 0a3oBblc 3HAHUS

1. Kak onpenensitor abCOoMOTHYIO HOTPEITHOCTH IPHOOpa, OTCYETa M I3MEPEHHSI | €CTECTBEHHOHAYYHOTO U

JUTST 3IIEKTPOM3MEPHTENBFHOTO Iprbopa? MaTeMaTH4eCcKOro IUKIIa Mpu
penieHnn 3a1a4d B 00actu
9KOJIOTHHU U
IIPUPOAOTIONB30BaHUU

11 Tema 11 «MccnenoBanre MarHUTHOTO TIOJISI TOCTOSIHHOTO MAarHUTay N-1 YK-1 Ocymectsisier
1. Pacckaxxure ycTpOHCTBO 3KCIIEPUMEHTAIBHON YCTAaHOBKH U COAEpKaHUE MIOUCK, KPUTUUECKUI aHAJIH3
9KCTICPUMEHTA 110 N3YUEHHUIO 3aKOHA AMITepa M H3MEPEHNIO HHTyKIIUH U cuHTe3 HH(popMaruy,
MarHUTHOTO TIOJISL. MIPUMEHSET CUCTEMHBII
2. HauepTuTe 1 pa3bsICHUTE CXEMY NEKTPHUECKON 1M YCTaHOBKH. TIOJIXOA JJISl PEIIeHUs
3. PacckaxuTe yCTPOHCTBO aHATUTHUECKUX BECOB M IIPABUIIO OOPAILCHHUS C [IOCTaBJICHHBIX 3aJ1a4
HHMHL.

Tema 11 «MccimeqoBaHre MAarHUTHOT'O MOJISI IOCTOSSHHOTO MarHUTa W-2 OIIK-1 [Mpumenser

1. Kak onpenensitor abCoMOTHYO OTPEITHOCTh NOKa3aHNH ammepmerpa? 0a3oBble 3HAHUS

2. Kax omnpeniesstoT OTHOCHTEIBbHYIO M aOCOITFOTHYIO IIOTPENTHOCTH H3MEPEHHS €CTECTBEHHOHAYYHOTO U

WHIYKIUH MarHUTHOTO TIOJIS? MaTeMaTH4eCcKoro IUKJIa Mpu
pelIeHnn 3a1a4d B o0actu
9KOJIOTHHU U
MIPUPOAOTIONB30BaHUU

12 Tema 12 «MccnenoBanue AMEKTPOIPOBOAHOCTH KHUBOI TKaHM» NA-1 YK-1 Ocymectsnser
1. HauepTtuTe U pa3psACHUTE CXEMY IEKTPUIECKOM IEMH IKCTIEPUMEHTAIFHON | MOUCK, KPUTHYECKHUI aHAIH3
yCTaHOBKH. Pacckaxure coaepxaHue SKCIEPUMEHTA 0 IOCTPOSHHUIO KPUBOH | M CHHTE3 HH(pOpMaLnH,
MOJISIPU3AIIUH. MIPUMEHSET CUCTEMHBIH

TIOJXOA JJISl PEIIeHUs
MOCTaBJICHHBIX 3aJa4y
Tema 12 «MccnenoBanue MEKTPOIPOBOAHOCTH XKUBOM TKaHU NJ-2 OIIK-1 IIpumenser
1. Tlo xako#i Qopmyne BBIUUCISIOT yleJbHOE comnpoTHBieHue? Pacckakure | 0a30Bble 3HAHUS
COJEPAKAHUE IKCIIEPUMEHTA 110 U3MEPEHUIO YAETIBHOTO CONPOTHBICHUS KHUBOH | €CTECTBEHHOHAYYHOIO U
TKaHH. MaTeMaTU4eCcKoro UKIIa NpU
2. Kak ornpenenstoT OTHOCUTEIBbHYIO U a0COIOTHYIO IIOTPELIHOCTH peleHun 3a1a4d B o0actu
U3MEPEHUs YIEIbHOIO COIPOTUBIICHUS JKUBOU TKaHU? 9KOJIOTHHU U
MIPUPOAOTIONH30BaHHI
13 Tema 13 «/ccnenoBanne nepeMEeHHOTO U BRIIPAMIIEHHOTO ToKa ripu momontn | MJ1-1 YK-1 Ocymecteisier
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ocuwntorpada

1. Hauepture 1 pa3bsCHUTE CXEMY IIEKTPUUECKON LIETH 111 HAOMoAeHNs
OCIIMJLIOr PAMMBI IIEPEMEHHOTO TOKA.

2. HauepTute U pa3bsICHUTE CXeMY SJIEKTPUYECKON LEeNH 11 HaGIIONCHHS
BBIIPSAMIIIOIIETO JeHCTBUS THOAA.

3. HauepTute U pa3bsacHUTE CXeMY SJIEKTPUYESCKON LEeTH I HaOIIONCHHS
JBYXIIOTYHIEPUOJHOTO BEIIPSIMICHHUS IIEPEMEHHOTO TOKA.

4. HagepTuTe M pasbICHUTE CXEMy ONEKTPUUCCKOM Nenu Uil HaGIIONeHHS
(UIBTPYIONIEro IeWCTBHS KOHIGHCATOpa.

MIOUCK, KPUTUYECKUN aHAIH3
U cuHTe3 uH(popMaIuy,
MIPUMEHSET CUCTEMHBIN
MTOIXOM IJISl pEIIeHUs
MTOCTaBJICHHBIX 3a/1a4d

Tema 13 «MccnenoBanue NepeMEHHOTO U BBIIPSMIICHHOTO TOKA TP MOMOIIN
ocuwntorpada»
1. PacckaxkuTe yCTpOWCTBO 1 MPUHIMI ACHCTBHUS AIEKTPOHHOIYYEBOI TPYOKH

WJ-2 OIIK-1 IIpumenser
06a30BbIE 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTU4eCKOro IUKIIA IPU
pellieHun 3a1a4d B 001acTi
SKOJIOTMH 1
MPUPOJONONIBE30BAHIH

14 Tema 14 «3Mepenne pazMepoB MaJbIX 00beKTOB Mpu nomomw Mukpockona. | MJI-1 YK-1 Ocymecteiser
W3mepenne npezena pa3peleHus ONTHIECKOro mprudopay MONCK, KPUTHYECKUH aHAIN3
1. Kakim 00pa3oM MOXKHO YITYyUIIHTE Pa3pemaronyio ClI0COOHOCTD U cuHTe3 HH(popManmy,
MHKpOcKoma? MPUMEHSET CHCTEMHBIN
2. Pacckaxure conepikaHne SKCIIEPUMEHTA, HAITUIIUTE 1 OOBSCHUTE TIOAXOJ, JUISl PEILICHNUS
pacueTHble (JOPMYIIBI IO U3MEPEHHIO TIpelielia pa3pereHns: 00bEeKTHBa MIOCTaBJICHHBIX 3a/1a4
MHKpOCKOIIa
Tema 14 «M3mepeHne pa3mMepoB MasbIx 00bEKTOB MpH oMol Mukpockomna. | WJI-2 OIIK-1 Ilpumenser
W3mepenue npenena paspeleHns ONTHIECKOro npudopar 0a3oBble 3HAHUS
1. Pacckaxure conepkaHue 3KCIIEpUMEHTa, HAUIIUTE U OObSICHUTE €CTeCTBEHHOHAYYHOTO U
pacueTHbIe (JOPMYIIBL: @) TI0 U3MEPEHHIO YBEIIMUCHUSI OOBEKTUBA, 0) 110 MaTeMaTH4eCcKoro IUKIIa PH
HU3MEPEHUIO BETMUNHBI MUKPOOOBEKTA. peleHun 3a1a4d B 001acTu
2.Kaxk B 1aHHO# paboTe HaXOIAT HOTPELIHOCTH YBEIHMUCHNS MUKPOCKOTIA, 9KOJIOTHHU H
pa3Mepa MHKpOOOBEeKTa? MIPUPOJOIONIB30BAHIN
3. Kak B 1anHO# paboTe HAXOIAT NOTPENIHOCTH MPEAENa pa3pelieHus?

15 Tema 15 «MccnenoBanue HOTOMETPHICCKUX BEIIMIUH paboOdero Mecra NA-1 YK-1 Ocywectaser
1. OObsacHuTe, mMoOYeMy B JIIOKCMETpaXx B KadecTBE (POTOIIEMEHTOB | MOMCK, KDUTHYECKUH aHAIH3
HCTIONB3YIOTCS CEJICHOBBIE TIOJTYTIPOBOIHHUKH. U cuHTEe3 HH(OPMALIHH,

2. O0ObsicHHTE, C KaKOW LIENbIO JIIOKCMETpP CHaOkaeTcs morsotutenaeM. Kak oH | IpUMEHSEeT CUCTEMHBIH

HCTIONB3yeTcs? TOJIXOA JJISl PeIIeHUs
MIOCTaBJICHHBIX 3a/1a4

Tema 15 «MccnenoBanue HOTOMETPUISCKUX BEIUYUH paOOUEro MecTa NA-2 OIIK-1 [Ipumensier

1. Kak ompenenuts aOCOMIOTHYI0O ¥ OTHOCHTENBHYIO IOTPEIIHOCTH | Oa30BbIe 3HAHUS

OCBEIEHHOCTH? €CTEeCTBEHHOHAYYHOTO U

2. Kakue Benu4MHBI B 3TOW paboTe M3MEPSIOTCSl HEMOCPEACTBEHHO, a KaKhe | MaTeMaTHYeCcKOro IMKia Ipu

KOCBEHHO? pelIeHnn 3a1a4d B o0actu

3. Kak B nanHO# paboTe HAXOAAT OTHOCUTEIBHYIO U a0COIIOTHYIO 9KOJIOTHHU U

TIOTPEITHOCTH CHJIBI CBeTa? IPUPOJONOJIB30BAHUHN

16 Tema 16 «MccnenoBaHue BOJTHOBBIX CBOIMCTB CBETA, N3MEPEHHE UTMHBI UA-1 YK-1 Ocywectasier
CBETOBOM BOJIHBI IIPH MOMOIIN AU(PPAKIIMOHHON PELIETKI TIOUCK, KPUTHYECKHH aHAIN3
1. PacckaxuTe ycTpOWCTBO SKCIIEPUMEHTAILHON YCTAaHOBKH U COJIEpKAHHE U cuHTEe3 MH(OPMAIIHH,
9KCTIEPUMEHTA M0 M3MEPEHHIO JJIMHBI CBETOBOW BOJIHBI P MOMOIIN MIPUMEHSET CUCTEMHBIN
TU(PaKIUOHHON PEIIETKA TOAXO/, LISl PELICHUS

MTOCTABJICHHBIX 3a/1a4
Tema 16 «MccnenoBaHue BOJTHOBBIX CBOMCTB CBETa, H3MEPEHHUE UTHHBI NJ-2 OIIK-1 ITpumensier
CBETOBOM BOJIHBI IPH MOMOIIHN AU(PPAKIIMOHHON PEILIETKI) 6a30BbIe 3HAHU
1. OOBsICHHTE UCTIONB3YEMBIH B TAHHOW paboTe METOJ| N3MEPEHUS JUTNHBI €CTECTBEHHOHAYYHOTO U
CBETOBOW BOJIHBI, BEIBETUTE COOTBETCTBYIOIIYIO PACUETHYIO (hOPMYITY. MaTeMaTH9eCKOTO IUKIIa IIPH
2. Kak B 1aHHO# paboTe HaXOAAT OTHOCUTEIBHYIO U a0COIIOTHYIO peleHun 3a1a4d B o0actu
MOTPENIHOCTH U3MEPEHHSI JUIMHBI CBETOBOM BOJIHBI? 9KOJIOTUU U
PHUPOAONONIB30BaHHU
17 Tema 17 «3ydeHue noasipuMeTpa, U3MEPEHNE KOHLIEHTPAILU PACTBOPOB NJ-1 YK-1 Ocymectsiusier

ONITHYECKH aKTHBHBIX BEILIECTBY»
1. Pacckaxure ycTpOHCTBO, IPUHINI PaOOTHI MOISIPUMETPa U COJlepKaHHe
9KCTIEPUMEHTA N0 U3MEPEHHIO Y/IEIILHOTO BPAIleHHs M KOHIIEHTPauu
pacTBoOpa ONTHYECKH AKTHBHBIX BEIIECTB

MOUCK, KPUTUUECKUI aHATIH3
U cuHTe3 MH(OPMALHH,
MPUMEHSET CUCTEMHBII
MOJXOA JJISl PeIIeHUs
MTOCTABJICHHBIX 3a/1a4
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Tema 17 «M3yuenne nosisipuMeTpa, M3MEPEHUE KOHIIEHTPALIUN PACTBOPOB
ONTHYECKH aKTHBHBIX BEILIECTB)»

1. Uro moka3piBaeT K03 (HUITUEHT, Ha3bIBAEMBIN yACIbHBIM BpalieHHeM?
3aBUCHT JTY 3HAYCHUE YAEIBHOTO BPALICHUS OT JUIMHBI CBETOBOI BOJIHBI?
Hanumure u o6bpsicEnTE HOPMYITy U €IMHUILY H3MEPEHUS YACTHHOTO
BPAIICHMUS.

2. I1o xaxkoit popMyIe OIpeesnTioT KOHIIEHTPAIHIO pacTBopa B padore?
3. Kak B manHO#1 paboTe HaXOAAT MOTPEITHOCTH H3MEPEHNHN YIEIIEHOTO
BpalleHNsl ¥ KOHIGHTPAIMK pacTBopa?

NJ-2 OIIK-1 IIpumenser
0a30BbIE 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTHIeCKOTO IMKJIA IPH
pelmeHnH 3a1a4 B 00IacTu
SKOJIOTMH 1
MPUPOJONONIBE30BAHIH

18 Tema 18 «I'pagyupoBKa CIIEKTPOCKOMA U UCCIIEIOBAHUE CIIEKTPOB) N-1 YK-1 Ocymectsasier
1. Pacckaxute ycTpOHCTBO M IIPUHIUI PAOOTHI CIEKTPOCKOTA; HAa aMSITh MOUCK, KPUTUYECKUN aHATH3
HauepTHUTE XOf JTy4el B CIIEKTPOCKOTIE. U cuHTe3 UH(OPMAIHH,
MIPUMEHSIET CUCTEMHBIN
MOJXOA JJISl peIIeHUs
MTOCTaBJICHHBIX 3a]1a4d

Tema 18 «'pamynpoBKa CIIEKTPOCKOIIA ¥ HCCIICIOBAHHUE CIIEKTPOBY» W-2 OIIK-1 IMpumenser

1. Pacckaxwure comepkaHue KCIIEPUMEHTA M0 TPAJIYHPOBKE CIIEKTPOCKOTA U 0a30BbIC 3HAHUA

M3yYCHHIO CIIEKTPOB UCITYCKAHUS U TOTIIOMICHUS. €CTeCTBEHHOHAYYHOTO U
MaTeMaTHIeCKOTO IUKIIA TIPH
pemeHnH 3a1a4 B 00IacTu
SKOJIOTUH H
IIPUPOAOTIONB30BaHUU

3aounas popma 00yueHus
Ne OLeHoYHbIE CPECTBa Kon 1 HanMeHOBaHUE
HHAMKAaTOpa KOMIETCHIIMU

1 Tema 1 «VccrenoBanue KoJieOaTeIbHOTO IBUKCHUS, N3MEPEHUE YCKOPCHHUSI N-1 YK-1 Ocymectsisier
CcBOOOTHOTO MaICHUS NPHU MTOMOIIY MAATHUKA MIOUCK, KPUTUUECKUI aHATIN3
1. OOBsicHUTE 1eNIeCO00Pa3HOCTh KOHCTPYKIMU MasiTHUKA, TIPUMEHSIEMOTO B U cuHTe3 UH(OPMAIHH,
JlaHHOH paboTe. MPUMEHSET CHCTEMHBIN
2. Kakue BeTHUMHBI U3MEPSIOTCS HEMOCPEICTBEHHO U KaKHe KOCBEHHBIM MOJIXOA JJISl peIIeHUs
MyTEM IIPH BBIIOJHEHUH 3aaanus 2?7 3ananus 3?7 HyXKHO 11 U3MEpATh AIUHBL | TOCTaBJICHHBIX 33134
MasTHUKOB |y u |, ? Tlouemy?

3. Caenaiite BBIBOI (POPMYJIBI, HCIIOIB3YeMOH B paboTe I H3MEpEeHHUS

YCKOpeHHs CBOOOTHOTO MAaJCHNUs, Pa3bsICHUTE €€.

Tema 1 «VccrenoBanne KoebaTesHOTO IBUKECHUS, N3MEPEHUE YCKOPEHHS W-2 OIIK-1 [Mpumenser

cBOOOTHOTO TTAICHUS TIPYU TIOMOIIN MASTHUKAY 0a30BbIC 3HAHUA

1. Kak B maHHO# paboTe HAXOMAT a0CONIOTHBIE H OTHOCHTEIIEHBIC €CTECTBEHHOHAYYHOTO U

MIOTPEITHOCTH N3MEPEHHS IEPUOI0B KoJIeOaHUH MasiTHUKOB? MaTeMaTH4eCcKOTO IUKIIA IPH

2. Kak B 1aHHO# paboTe HaXOAAT OTHOCUTEJIbHYIO U a0COIIOTHYIO peleHun 3a1a4 B 001actu

MOTPEITHOCTH N3MEPEHHs YCKOPEHHUsI CBOOOTHOTO MageHus? 9KOJIOTUH H
IPUPOAOTIONB30BaHUU
2 Tema 2 «VccnemoBanue TEUCHUS BA3KON KUIKOCTH N-1 YK-1 OcymecTtaser
1. PacckaxuTte ycTpoicTBO BICKo3uMeTpa OCTBAJIbAA U COIEpIKaHIe MTOUCK, KPUTHYECKUI aHAJIN3
9KCTICPUMEHTA 110 N3MEPEHHIO K03(h(HUIMEeHTa BI3KOCTH 3THM NPHOOPOM. U CHHTe3 HH(popMaImH,
Bemenute n 00bsicHUTE (hopMyITy Tt pabOTHI ¢ BHCKO3UMeTpoM OcTBabaa MIPUMEHSET CHCTEMHBIH
TIOJXOM JJIsl pEIICHUS
MTOCTaBJICHHBIX 3a]1ad

Tema 2 «McenenoBaHue TeUEHUS BI3KOM KUIKOCTH» W-2 OIIK-1 [Mpumenser

1. Kak B maHHO#1 paboTe HAXOMAT OTHOCUTEIFHYIO U aOCOIOTHYIO MOTPEITHOCTH | Oa30BbIC 3HAHUS

H3MepeHust KO3 PHUIEHTA BI3KOCTH KUAKOCTH? €CTECTBEHHOHAYYHOTO U
MaTeMaTH4eCcKOTO IUKIIa IPH
peleHnn 3a1a4 B 001acTH
9KOJIOTUH H
MIPUPOAOTIONB30BaHHN

3 Tema 3 «VccnenoBanue dIEKTPOTPOBOTHOCTH KUBOU TKAHNY N-1 YK-1 Ocymectsuser

1. HadepTute 1 pa3bsiCHUTE CXeMY JEKTPHUSCKON IETH SKCTIEPUMEHTATLHOM
ycTaHOBKHU. Pacckaxkute cojepikaHue 3KCIIEPUMEHTA 10 MOCTPOSHUIO KPUBOM
TIOJISIpU3ALIUN.

IIOMCK, KPUTUYECKUI aHAIN3
U cuHTe3 HH(popMarmy,
MPUMEHSET CUCTEMHBIN
MOAXOA JJIsl pELICHUs
MOCTaBJICHHBIX 3aJ1a4

Tema 3 «ccnenoBanue 3J1EKTPONPOBOJHOCTH KUBOW TKAHU
1. Tlo kakoii (opmylsie BBIYHCISIOT YAENbHOE compoTuBicHHe? Pacckaxkure

NJ-2 OIIK-1 IIpumenser
0a30BbIE 3HAHUS
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COJIep>KaHUE DKCIIEPUMEHTA 110 U3MEPEHHUIO YIACIBHOTO COMPOTUBIICHUS )KUBON
TKaHU.

2. Kak ornpeenstoT OTHOCUTEIbHYIO U a0COMIOTHYIO TIOTPELIHOCTH
HM3MEPEHUs YACIBFHOTO COIPOTHBIICHHUS KUBOW TKaHU?

€CTCCTBEHHOHAYYHOTO U
MaTEMaTU4eCKOTO IUKIIA TTPU
penieHnn 3a1ad B o0acTu
SKOJIOTMH 1
MPUPOJONONIB30BAHIH

Tema 4 «VccnenoBanne GOTOMETPUIECKAX BETHINH PabO9Iero MecTay

1. OOswsacHuTe, MMoOYeMy B JIFOKCMETpaX B KadecTBe (POTORIEMEHTOB
HCIIONB3YIOTCS CEJICHOBBIC MOTYTIPOBOIHUKH.

2. OOBsACHHTE, C KaKOW HEIbI0 JIIOKCMETp CHaOaeTcs morotuteneM. Kak oH
HCTIONB3YeTCs?

NA-1 YK-1 Ocymectsuser
MIONCK, KPUTHYECKUH aHAIN3
U cuHTe3 HH(popManuy,
MIPUMEHSIET CUCTEMHBIN
MOAXOJ JUISl pEILICHUS
MOCTaBJICHHBIX 3a/1a4

Tema 4 «MccnenoBanne GOTOMETPHUYECKHUX BEJIMYUH PAOOUETro MeCTa

1. Kak onpenenurs aOCOJMIOTHYI0O W OTHOCHTENIBHYIO IOTPELIHOCTH
OCBEILEHHOCTH?

2. Kakue Benu4MHBI B 3TOW pabOTe M3MEPSIOTCS HEMOCPEICTBEHHO, a KaKHe
KOCBEHHO?

3. Kak B manHO#1 paboTe HaXOAAT OTHOCHUTEIHHYIO ¥ a0CONIOTHYIO
MTOTPEITHOCTH CHIIBI CBeTa?

UJ-2 OIIK-1 IIpumenser
06a30BbIE 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTU4eCKOrO [UKIIA IPU
pelmeHnH 3a1a4 B 00IacTu
SKOJIOTMH 1
MPUPOJONONIE30BAHIH

«Ga4TCHO»

Otuer OLCHUBACTCA IIO0O YCMOTPCHHIO INPECroaaBaTeiid OHCHKOI>’I COTIIMIHO», «XOpPOoIIO0»,
«YOOBJICTBOPUTCIIBLHO», «HCYAOBJICTBOPUTCIBHO» HIIN OHGHKOfI GauTCHO», «HC 3a4TCHO». OIICHKa

CTaBUTCA O6y‘IaI-OH_II/IMCSI,

ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KPHUTEPHUSIM,

YCTAHOBJICHHBIM [JId IIOJIOKHUTCJIBHBIX OIICHOK (((OTJII/I‘-IHO», «XOpOoLIo», «YI[OBJIGTBOpI/ITGJH)HO»).
OI_IGHKa 00BABIIAETCS o6yqafomeMyc;1 HCIIOCPCACTBCHHO ITOCJIC CIa4YX OTUCTA.

Mxana Kpurepuu oueHuBanus
- U3JIO)KCHUE MaTepuaia JIOTHYHO, TPaMOTHO;
- cBOOO/IHOE BIIaJICHHE TEPMUHOJIOTHEH;
Ouerka 5 - yMEHHUE BBICKa3bIBaTh 1 00OCHOBATh CBOU CY)KICHHS IIPU OTBETE Ha KOHTPOJIbHBIC
(oTmaHO) BOTIPOCRT;
- YMEHHE OIHCHIBATh 3aKOHBI, SIBJICHHS 1 IPOLIECCHI;
- yMEHHE NIPOBOJUTH U OLICHUBATH PE3YJIbTaThl H3MEPEHHUI;
- CIOCOOHOCTD pelIaTh MPAKTHYCCKHE 3a1a91
- U3JIO)KCHUE MaTepuaa JIOTHYHO, TPaMOTHO;
Ouetixa 4 - cBOOO/IHOE BIIaJICHHE TEPMUHOJIOTHEH; } }
(xopormo) - 0CO3HaHHOE NMPUMEHEHHE TEOPETUUECKUX 3HAHUM AJIsl ONIMCAHUS 3aKOHOB, SIBJIICHUH U
NPOLIECCOB, PEIICHHUS KOHKPETHBIX MPAKTHYECKHUX 3a]1a4, IIPOBE/ICHUS M OLIEHUBAHUS
pe3yJabpTaToB U3MEPEHUH, HO CofiepyKaHue U popMa OTBETa HMEIOT OT/IENIbHbIE HETOYHOCTH
- U3JIOKEHUE MaTepuala HeMoJIHO, HEMOCIIeJOBATEIbHO,
- HETOYHOCTH B OIIPEEICHNH NOHITHH, B IPUMEHEHHH 3HAHUI JJIs1 OTIMCAHNUS 3aKOHOB,
Ouenxka 3 SIBJICHUI ¥ TIPOLIECCOB, PELICHUsI KOHKPETHBIX MPAKTHYECKHX 3aj1a4, TIPOBEACHHS 1
(YIOBIIETBOPUTENBHO) | OLIEHWBAHMS PE3yJIbTaTOB U3MEPEHUIA,
- 3aTpyHEHUsI B 000CHOBAaHUY CBOUX CYXKACHHIA;
- 00HApY)KUBACTCS HEJOCTATOYHO IIyOOKOEe MOHMMaHUE H3yYSHHOTO MaTepHana
- OTCYTCTBUE HEOOXOANMBIX TEOPETUUECKUX 3HAHUIL; JOMYILIEHbI OIIMOKY B ONPE/ICIICHUN
Ouerixa 2 HOHSTHI U ONIMCAHUU 3aKOHOB, SIBJICHUI U TPOIIECCOB, HCKAXKEH UX CMBICII, HE PEILICHbI
NPaKTUYECKHE 331a4H, HeNPABUIILHO OLICHUBAIOTCS PE3yJIBTaThl H3MEPEHHI;
(HEeyIOBIIETBOPHUTEIBHO) .
- He3HAHHE OCHOBHOTIO MarepHana y4yeOHOH MporpaMMel, JOIYCKAIOTCs IpyOble OLIMOKHU B
U3JIOKSHUH

npodeccuoHaIbHON
00y4aronierocss OIIGHHBACTCS OLCHKON

4.1.3. Kosls1oOKBUYM

KonnokBuym siBnsiercsti ¢opMoOil OLEHKHM KadecTBa OCBOEHHS OOYy4aroIIMMCS OCHOBHOM

00pa3oBareNbHON  MpOrpaMMbl

«OTIIUYHO»,

o
«XOPOUIOY,

«HCYHOBJICTBOPUTCIILHO).

Ounas ¢popma o0yueHust

pa3aciaM  JUCHUIIIINHBI.
«YyOOBJICTBOPUTCIIBHO»

OTtBeT
500051

OrneHouHbIE CPEACTBA

KO,H 1 HAMMCHOBAHUEC
HMHAWKATOPpa KOMIICTCHIIUN

Komnoxsuym no pasgeny 1 «MexaHuka»
1. Marepus u ee Bunsl /Tlonstue «varepusi». Bunsl marepun. Ionsitus

-1 YK-1
OcymiecTBisieT NOUCK,
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«BEIIECTBO» M «I10JIe». Buibl B3aUMOJIEHCTBHUI M UX CyIHOCTb. [loHsATHE
«thunzuka». Ponp ¢pusuku B npodeccun./

2. JIsmwxenue u ero Gopmsl /[lonstre «aBmxeHne». GopMbl ABHKEHHUS MATEPHU
U UX CYIIHOCTb. MeXaHN4eCKOe ABMKCHHE U €TO BUIBL./

3. Bunpr mexanndeckux xonebanuit u ux ypasHenus /I1o xapakrepy
¢usmueckoro nporecca. [1o xapakrepy 3aBucumocty ot BpeMeHH. [1o criocoly
BeIHY X eHNMs. [1o XapakTepy n3meneHus aMinTyapl. CioxkeHue
rapMOHHYECKHX KOJIeOaHUl OMHOTO HampapieHusL./

4. l'apmonnveckuit ocumisitop /IIoHsATHE «TapMOHHYECKHH OCHHILITOP.
[NonsTHe «pU3NYeCKUi MAasITHUK». YpaBHEHUE IBIKCHUS (PU3NUECKOTO
MasTHHKa. YacToTa u iepuoj kojebdanuii pusmdeckoro MasiTHuKa. [loHstue
«MareMaTHYeCKUi MasiTHUK». YpaBHEHHE JIBM)KCHUSI MaTeMaTHYECKOTO
MasTHHKa. YacToTa 1 ieproj KojaeOaHuil MaTeMaTH4eCcKoro MasTHHKA.
[loHsATHE «IPY>XKNHHBIA MasTHUK». YpaBHEHHE JBI)KCHHUS NPY>KUHHOTO
MasTHHUKa. YacToTa 1 Iepros KoiaeOaHui MpyKUHHOTO MasTHHUKA./

5. Tumsr Mmexaandeckux BoiH / [lomepednsie U MpogoIsHBIE BOIHEL. BomHOBas
noBepxHOCTh. PpoHT BomHEL [Inockue n cdheprdeckne BOIHBI U UX yPaBHEHHUS.
berymme u cTos4ane BonHBI, UX ypaBHEHHsS. CIIEKTp 3BYKOBBIX BOJIH:
UH(PA3BYK, CIBIIUMBII 3BYK, YIbTpa3ByK./

6. OcHOBHBIE OJIOKEHUS CliennalbHO Teopuu oTHocuTeabHOCTH (CTO)
/MpuHuun otHocuTeabHOCTH ["annnest. OCHOBHOE MOJIOKEHUE TCOPUH
otHocutenbHoCTU. [TocTynarer CTO Ditamireiina. [Ipeodpasosanus Jlopena./
7. OCHOBHBIE 3aKOHBI CHCHHaJ’ILHOﬁ TCOPUN OTHOCUTECILHOCTHU
/PeSITUBUCTCKUIA 3aKOH CIIOXKCHHUS CKOpOCcTeld. OCHOBHO# 3aKOH
peﬂﬂTI/IBI/ICTCKOﬁ JUHAMUKHU MaTepHaHLHOﬁ TOYKH. 3aKOH B3aMMOCBSI3U MCXKIY
Maccoi M CKOPOCThIO. 3aKOH B3aMMOCBSI3H MacChl M YHEPrUH./

KPUTHYECKHUI aHaIu3 U
CUHTE3 HH(pOPMALIUH,
MIPUMEHSET CUCTEMHBIN
TIOJXOA IJISl PEIIeHUS
MTOCTaBJICHHBIX 3a/1a4d

Konnoksuym no pazaeny 1 «MexaHuka»

1. Kunematuka noctynarensHoro asmwxeHus /[IoHsTHE «rTOCTymarebHOe
nBkeHue». Cucrema orcyera. Teno orcuera. CriocoOb! onpeneneHus
TIOJIOXKEHUS Tena B poctpaHcTse. Ilepemerienne. CKOPOCTh: MTHOBEHHAS U
cpenHss. YCKOpeHHe: MTHOBEHHOE, cpeziHee, moiaHoe. CocTaBisiomnme
yCKOpeHwUsL./

2. Jlunamuka nocrtymnarenbHoro nerwkeHus /I[lepsoiii 3akon Herorona. Macca
tena. MHepTHOCTE. [InoTHOCTE BemecTBa. Bropoit 3akoH HetotoHa. Cuna.
Wmnynec Tena. 3akoH coxpaHeHus uMItyibca. Tperuii 3akon HprotoHa./

3. DHepreTUUECKUE XapaKTEPUCTHKH MOCTYIATEIbHOTO IBYKEHUS /DHEPTHs.
Kunernueckas u noteHuuansHas sHeprus. IlonHas MexaHudeckas SHEpIrus.
3aKoH COXpaHEHUsI MEXaHUIeCKoi sHeprun. Mexanmdeckas padora. KI1/I.
MomHOCTE./

4. Kunemarnka BpamarensHoro nsrkenus /[lonstue «BpamarensHoe
JBIDKEHHE». YIIIOBOE TIepeMeIeHNe. YIIIOBast CKOPOCTh: CPEIHSAS U
MTHOBEHHAs. YTJIOBOE yCKOPEHHE: CpeJHee U MTHOBEHHOE./

5. JIlnHamMuKa BpalaTreJIbHOTO ABHXEHHS /MOMEHT MHEPIH MaTepHaIbHON
ToukH u Tena. Teopema IlIteitnepa. MoMeHT uminyibca. MomeHT cuibl. 1linedo
cuiiel. OCHOBHOE ypaBHEHHE TUHAMUKH BPAIATeIbHOTO IBUKEHUS.
Lleutpudyruposanue./

6. DHepreTHueCKUE XapaKTEPUCTHKH BPAILATEILHOTO JBHKEHUs /DHEPTUsl.
Kunernyeckast sHeprus. 3akOH COXpaHEHHUSI MEXaHHUECKON SHEePTHH IS Tena,
YYacTBYIOIIET0 OTHOBPEMEHHO B MOCTYNATEIbHOM M BPAIIATEIbHOM JABIKCHUU.
Mexanndeckast paboTa ¥ MOITHOCTS./

7. XapakTepucTHKH KonebaTenpHoe aBrmkeHne /[lonsTue «konedarenpHOE
JBIDKCHUE». YpaBHEHHE TapMOHMYECKHX Koebanuid. CMmenienne. AMIUINTYAA.
Huknrueckas gacrora. Yacrora konebanus. [lepuon xonebanns. daza
kosebanuii. CkopocTh kosebanus. Yckopenue. Crna. DHeprus./

8. BonHoBoI Tipoliece u ero xapakrepucTiku /[IoHsITHE «BOJHOBOM MPOIECce)
(Mexanmdeckast BosHa). ICTOYHHKE MEXaHUYECKHUX BOJH. YCITOBHSI
BO3HHKHOBEHHS MeXaHHM4IeCKuX BoJH. J{muHa BomHBI. CKOpOCTh BOJIHEL YacToTra
BOJHBI. PactipocTpaHeHne BOIH B Pa3IMYHBIX cpefax. IHTEHCHBHOCTB.
YpoBeHb HHTEHCUBHOCTHU. [ POMKOCTH. AKYCTHYECKOE IaBICHHE. AKYCTHIECKOE
compoTuBieHre. Bextop YMmoBa. CBOICTBa MEXaHWYECKHIX BOJH: OTPAKEHHE,
npesoMIIeHHe, TOMIOIIeHHe, nHTephepeHuus./

W-2 OIIK-1 [Mpumenser
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOT'O
MaTeMaTHYeCKOro [UKIa
NPY PELICHUH 3a1a4 B
00J1aCTH SKOJIOTHH
MPUPOJONOJIE30BAHIH

Konnoksuym o pazneny 2 «MosekyisipHas Gprusnka 1 TepMOIMHAMUKAY
1. OcHOBHBIE NONIOXKEHUsI MOJIEKYIIIPHO-KHHEeTHYecKoil Teopuu /IlepBoe

-1 YK-1
OcymiecTBisieT NOUCK,
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nonoxxenne MKT. Monekyna. Atom. KonnuecTtso BemectBa. MonsipHas Macca
Beectsa. Bropoe nonoxxenne MKT. BpoyHoBckoe npmxenue. Juddysus
BemecTB. Tperbe monmoxxenne MKT. ['paduk 3aBUCIMOCTH CHITBI
B3aUMOJICHCTBHS OT PACCTOSIHUSI MEXIY MOJIEKYIaMHu./

2. SIBnenns neperoca /IIoHATHE «IBICHUS TIEpeHOCay. TeronpoBOIHOCTS.
3axon @ypee. [Ipumeps! TemonpoBogaocT. Auddys3us. 3akon Ouka.
IIpumeps! nuddys3un BeniecTs, HAXOIAMMUXCSA B Pa3INIHBIX arPETaTHBIX
COCTOSIHMSIX. BsI3KOCTB Mt BHyTpeHHee TpeHue. 3akoH HproToHa.
KoadduimeHT BA3KOCTH KaK XapaKTepUCTHKA CBOWCTB KHUIAKOCTEH./

3. MonekynsipHble siBneHus B ra3ax /I'a3000pa3Hoe COCTOSHHE.
Wzorepmuueckuii npouecc. 3axkoH boins-Mapuotra. ['paduku
M30TepMHUYECcKOro npouecca. M3o6apusiii mpornecc. 3axon [eit-Jlroccaka.
I'paduxu u3o6apuoro nponecca. Mizoxopusiii npouecc. 3akon lapns. ['papukn
M30XOpHOTO TIporiecca. AnmabarHslil mpouecc. YpasHeHue [lyaccona. ['padukn
aanabaTHoro Inporecca./

4. PeanpHble Ta3bl 1 napsl /[loHATHS «peanbHbIM ra3y» u «napy». HeHachIeHHbIH

nap. Haceimennsrnii nap. Kputmaeckoe cocTossHue BemecTBa. AOCOTIOTHAS
BIIXXHOCTH BO3AyXa. MakCUMalibHAs BIaXXHOCTh Bo3Ayxa. OTHOCHTENbHAS
BIIXXHOCTH BO3AyXa. [IpHOOpHI 11 M3MEPEHHS BIIaKHOCTH BO3AyXa!
TICUXPOMETPBI, THTPOMETP BOJIIOCSIHOW, rurporpad./

5. MosekynsipHbIe sIBICHUS B XKUAKOCTAX /[IOHATHE OKHJIKOE COCTOSTHHE
BEIIIeCTBay. XapaKTep MOJICKYIIPHOTO JBIKEHHS B KUIKOCTSIX.
[ToBepXHOCTHBIN CI0# B KUAKOCTIX. MOJIEKYIISIpHOE JaBJICHUE.
[ToBepxHOCTHOE HaTshKeHHE. KO3 HUIMEHT MOBEPXHOCTHOTO HATSHKEHHMSI.
CmaunBanue 1 HecmauuBanue. Kanusapusie sisiaerus. @opmyna bopemnnu-
Kropena./

6. MoexynspHbIe SBICHHS B TBepAbIX Tenax /[IoHsITHE «TBEpI0e COCTOSHUE
BeliecTBay. Kpuctammmmaeckne u aMopQHBIe TBEpbIC Tea. XapakTep
MOJICKYJISIPHOTO ABIDKCHHS B TBepAbIX Tenax. [lorarue «maedopmarmsy», ee
BUJBI U TUIBIL. 3aKkoH ['yka. Monynb ynpyrocT Kak XapakTepUCTUKA CBOWCTB
TBEPIBIX TEI./

7. Temnoo6MenHsIe nponeccs /TemmonpoBoaHocts. 3akon @ypre. [Tpumepst
terionpoBoaHocTu. Konsekuus. Mcnapenue. TemnoBoe usiydeHue.
TemnoeMKocTh. YienbHas TEINIOEMKOCTb. MoJIsipHas TeIIOEMKOCTh. 3aKOH
I'ecca. YnenpHoe Temocoaep:kanue Npoaykra. TemnonpoayKuus. YaeibHas
TEIUIONPOAYKITUS./

KPUTHYECKHUI aHaIu3 U
CUHTE3 HH(pOpPMALIUHY,
MIPUMEHSET CUCTEMHBIN
TIOJXOA IJISl PEIIeHUS
MTOCTaBJICHHBIX 3a/1a4d

Komnoksuym no pazzeny 2 «MonekynsipHast GU3UKa U TEPMOANHAMHUKA»

1. OcHOBHBIE MOHATHS U YpaBHEHHS MOJCKYISIpHOH (hr3ukn /M neansHeIi ras.
Hasnenne. OcHoBHoe ypaBHeHue MKT. YpaBHeHHe COCTOSHUS UAEATBHOTO
raza. YpaBHenue MenneneeBa-Knaneiipona. [loctossunas bonbumMana.
Dusnyeckuii CMBICII IOCTOIHHON bonpimana./

2. JIsmxenne monekyin BemecTs /Hanbonee BeposiTHas ckopocTs. CpenHsist
KBa/IpaTH4Has ckopocTh. Cpennsist apupmernueckas ckopocts. OnbiT LTepHa.
Kpwusas pacnpeneneHus MOJIEKyI HACAIBHOTO Ta3a IO CKOPOCTAM.
Pacnpenenenne Makcgeia. Pacnipenenenue bonbumana./

3. OCcHOBHbIE MOHSTHS TEPMOAMHAMUKY /TepMoMHaMHUKa.
TepmonuHaMu4eckas cCUcTeMa H ee TUIBL. TepMOoJHaMUYeCcKUe TTapaMeTphl.
TepmoanHaMUYECKOE COCTOSIHUE CUCTEMBI. TepMoAMHAMUYECKUM pouece u
€ro THIbL./

4. Buytpennsis oHeprus ra3a /Temneparypa. CpenHssi KHHETHIECKast SHEPTUs
JBIDKEHUS] MOJIEKyIl. Uncio creneneit cBo0obl. BHYTpeHHSS SHEPTHs OJHOTO
MOJIA Ta3a M J1t000# Maccsl raza. CriocoObl H3MEHEHUs! BHYTPEHHEH SHEpTUuH
cucTeMbL./

5. IlepBoe Hayano TEPMOAMHAMUKH M €TO IPUMEHEHHUE K H30IpoLieccaM
/®u3udecKui CMBICI TIEPBOTO 3aKOHA TepMOAMHAMUKH. [IpruMeHeHne epBoro
3aKOHA TEPMOAMHAMUKH K H30TEPMHUYECKOMY, H300apHOMY, H30XOPHOMY U
aanabatHOMY mporeccy. I[[puMeHeHne mepBoro 3aK0Ha TEPMOIMHAMUKH K
’KUBOMY OpraHusmy./

6. TerutoBsie nBurarenu /IIOHSITHE «TEIUTOBBIC IBUTATEIINY. YCTPOKCTBO
terutoBoro aeurarens. L{uka Kapro. Koaddumpent nonesnoro aedcTBus
terioBoro asurarens. [Tyru noseimenust KI1J] rerutoBoro neuraress./

7. Ourponus /Ilonstue «3HTpOonMs». [ToHATHE «OOpaTUMBIN
TEPMOJUHAMUYECKUI Ipouecc». DHTPONHUS U30IMPOBAHHON CHCTEMBI IPU

WJ-2 OIIK-1 ITpumenser
0a3oBble 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTH4eCKOro LUKJIa
IIPU pelIeHNH 33134 B
00J1acTH SKOJIOTHH U
MIPUPOJONONIE30BAHUN
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o0parnMoM TepMoIUHAMHYECKoM rporiecce. [loHsTne «HeoOpaTuMBblii
TEPMOAUHAMUYECKUI TIpoLecc». DHTPONHUS U30IUPOBAHHON CUCTEMBI IPU
HeoOpaTHMOM TEPMOAMHAMUYIECKOM TIporiecce./

8. Bropoe Havano TepMoarHaMHUKH / BTOpoii 3aK0H TEPMOIUHAMUKH.
IIpumeHeHre BTOpOro 3akoHa TEPMOJUHAMHUKH K u3onpoueccam. LHukn Kapao
Ha muarpamme T-S. [IpuMeHeHne BTOporo 3akoHa TEPMOINHAMUKA K SKUBBIM
opranusMam./

Komnoksuym 1o pazneny 3 «DMEKTpHIECTBO U ANEKTPOMATHETH3M»

1. BeniecTBo B 35eKTpHUYeCcKOM T101e /[IBHKEHNE 3apsDKEHHBIX YacTHII B
ANIEKTpHYECKoM 1oJie. [IoHsTHE «ITPOBOAHUKY. SIBIEHUE EKTPOCTATHYECKON
MHIYKIUH. DIEKTPOEMKOCTb poBoaHuKa. Konnencarop. [lotennuanbpHas
sHeprust KonaeHcaropa. [lonstre «indnekrpuky. [lonspuzanus ausnekTpuka.
['pymmbl TUANEKTPUKOB: MOJISPHbIE, HENOJSPHBIE, KPUCTALIHYECKHUE,
CEeTHETOANMEKTPUKU. OTHOCHTENbHAS AUMICKTPHICCKas IPOHUIAEMOCTh CpeibL./
2. OCHOBHBIE TOHATHS TOCTOSHHOTO NMEKTpHYecKoro Toka /[lorsTus
«QIEKTPUYECKUNA TOK, «IIOCTOSHHBIN 3IEKTPUIECKUN TOK». YCIOBUSA
CYIIECTBOBAHUS NEKTpHUeCcKOro Toka. Crna Toka. [ImoTHOCTh TOKA.
OnexTpoaBKymias cuna. Pabora Toka. Momuocts Tok. [locnenoBarensHoe u
HapauleIbHOe COEJUHEHNE IPOBOAHUKOB. [IpMEHEHNE TOCTOSITHHOTO
JEKTPUIECKOTO TOKA B CEIBCKOM XO3siiicTBE./

3. OcHOBHBIE 3aKOHBI IIOCTOSIHHOTO AJIEKTPUYECKOro Toka / 3akoH Oma Juist
OJHOPOJHOTO yJacTKa Ienu. BonbramnepHas XxapakTepUCTHKA.
ComnpotuBneHue. YIeIbHOE CONPOTUBIICHUE. YeIbHas NEeKTpHIecKas
NpoBOAMMOCTh. 3akoH OMa B auddepeHnuanbHoM Bue. 3akoH Oma 1ist
HEOTHOPOTHOTO y4yacTKa 1enu. 3akoH Oma 1yt motHo# nenu. 3akoH Jxoyrns-
Jlenna. TemnoBoe aeiicTBre ToKa./

4. [ToCTOSIHHBIN 3JIEKTPUICCKUN TOK B PA3IHYHBIX Cpemax /DIEeKTPHICCKUA TOK
B METaJUIaX. DIEKTPHUECKUH TOK B razax. [Ipuposa 3eKTpuaecKoro Toka B
anekTponuTax. [IOHATHS «3IEKTPOIUTEI», «ANEKTPOIUTHIECKAS TUCCONUALINS
3akoHsl Papanes ans snexrponusa. [lonynposonnuku. Ilpupona
3NIEKTPUUYECKOTO TOKA B IOTYHIPOBOJHUKAX. THITBI IPOBOJMMOCTH
HOJTYPOBOJHHUKOB./

Wa-1 YK-1
Ocy1miecTBIsIeT OUCK,
KPUTHUUYECKUH aHaTIHU3 U
CHHTE3 MH(OpMAINH,
MPUMEHSET CHCTEMHBIN
TOAXOJ JUISl pEIICHUS
MOCTaBJICHHBIX 3a/1a4

Komnnmoksuym o paszneny 3 «9JIeKTpHUECTBO U 3IEKTPOMATrHETH3M»

1. DnekrpocTarika /DNeKTPUUECKHI 3apsia. DIeMEHTAPHBIN 3JIEKTPUIECKUit
3apsan. Buapl 3apsaaoB. B3anMoaelicTBre 3apsHKeHHBIX Tel. DIEKTpU3aius Tel.
3akon KynoHa. 3akoH COXpaHCHHS dICKTPUUECKOTO 3apsiaa./

2. DnekTpuyeckoe 1oiie B Bakyyme / [IOHSITHE «INEeKTPUUECKOE MOTIE».
CgoiicTBa 3exTpuueckoro noys. HanpspxkeHnHocTs. [IpuHnun cynepno3unuu
nonei. [Torennuan. [IpuHnmn cynepnosunuu noineii. Padora mons. Teopema
laycca. [IpuMeHeHHE IEKTPUYECKOTO MO B CEIBCKOM XO3SHCTBE./

3. MarnutHoe 1ose, ero cBoicTBa u xapakrepucTuku /[IoHsATHE «MarHuTHOE
noJiey». CBolicTBa MarHUTHOTO NoJsl. MHykuus MmarautHoro nodsi. Cuina
Awmmnepa. MarHutHoe B3aMMOAEHCTBHE MIPOBOTHUKOB C TOKOM. MaranTHas
MIPOHULAEMOCTb cpelibl. MarHUTHBIN NOTOK. MarHUTHBIM MOMEHT.
HanpspkeHHOCTh MarHUTHOTO ToJIs. [IpuMeHeHHe MarHUTHOTO TOJIS B CETIBCKOM
xo3siicTee./

4. MaruuTHble cBoiicTBa BemecTs /[Ipupona marueTnsma. J[namarneTHky.
[Mapamarnetuku. @eppomMarueTHky. JIBHKEHHE YaCTHII B MATHATHOM MoJte./
5. OnexTpoMarHuTHas MHIYKIMSA U CAMOMHIYKINS /SIBneHne
aNeKTpoMarHuTHON HHAyKuuu. Oneit @apanes. 3akon Papanest s
3IEKTPOMAarHUTHOM uHAYyKUKU. [TpaBuino JleHna u npaBuiio npaBoil pyKH.
SAmenune camonuaykiun. I1C camonHayKIA. UHAYKTHBHOCTH POBOTHUKA./
6. [TepemenHsIif dnekTpudeckuil TOK /[IoHATHE «IIepeMeHHBII TOKY. [ paduk
nepeMeHHOro Toka. [Tonyuenue nepemenHoro Toka. JleiicTByoliye

(3¢ dexTrBHBIC) 3HAUEHMS CHIIBI TOKA M HANPSDKEHMS TIEPEMEHHOTO TOKA.
ConpoTHBIIEHHE B LETSIX TIEPEMEHHOT0 TOKa: aKTUBHOE, HHAYKTUBHOE,
€MKOCTHOE | MoJTHOe (nmnenanc). Pabora m MOITHOCT MEPEMEHHOTO TOKA.
[puMeHeHre ePEeMEHHOTO IEKTPHIECKOTO TOKA B CEILCKOM XO03sIicTBE./

7. OnexrpomarautHoe moje /[lorarne «dnexTpoMaranTHoe noney». OCHOBHBIE
MOJIOKEHMST TeopuH MaxcBesuIa sl 3MeKTPOMAarHUTHOTO TN, YpaBHEHHUS
MakcBemia Jist QJIEKTPOMarHUTHOTO TIOJIsL./

8. DnexrpomarauTHble KoneOauus /TIoHATHE «3NEKTPOMAarHUTHBIE KOJIEOaHMS.
Bupl a5eKTpOMarHUTHEIX KoJIeOaHui: CBOOOIHBIE U BBIHYKACHHBIE.

WJ-2 OIIK-1 ITpumenser
6a30BbI€ 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTHYECKOTO MK
MY PEIICHUH 3a/1a4 B
00J1aCTH AKOJIOTHH U
MPUPOJONONIE30BAHIU
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KonebarenbHblil KOHTYp. DHEPrHst AJIEKTPOCTATHYECKOTO MOJIsl KOHAEHCATOpa.
DHeprusi MarHUTHOTO TOJIS KaTyHIIKH. DHEPrHst SJIEKTPOMAarHUTHBIX KOJIEOaHUH.
Yacrota 1 meproa coOCTBEHHBIX KoieOaHu./

9. DnexTpomMarHuTHbIE BOJHEL /[IOHATHE «3JIEKTPOMarHUTHAs BOIHAY.
IIn0THOCTB MOTOKA 3NIEKTPOMArHUTHOM 3Heprun. Bekrop Ymoa-IloiiHTHHrA.
Jlnamna3oHbl SEKTPOMAarHUTHBIX BOJIH: PAJHOBOJIHBI, HH(ppaKpacHOE
W3JIy4CHNE, BUIUMBIHA CBET, YIbTPa(dHOIECTOBOE N3TyIECHHE, PEHTTCHOBCKOE
M3JIydeHNEe, TaMMa-m3nydenue. x ¢usndeckne XxapakTepruCTHKH, HCTOYHUKH,
CBOICTBa, 00JIACTH MPUMEHEHUs./

Komnoxsuym no pasaeny 4 «Ontuka» u pasneny 5 «KBaHToBas MEXaHUKa.
®Du3KKa aToMa, aTOMHOT'O SIIpa U 2I€MEHTAPHBIX YaCTHUID)

1. DnemMeHTHI reoMeTpryeckoi onTHkY /CBeToBOM J1yd. OTHOCHTENBHBIN
TMOKa3arellb MpeoMIIeHUs. AOCOIOTHBIN ITOKa3aTesb IpeJIoMIICHHs. SIBIeHus,
BO3HHKAIOIIUE HAa TPAHUIIE pa3jiesia Cpell: OTPAXKEeHUE, IPEIOMIICHHUE,
OTpakKeHHE. YTOII TIOJTHOTO OTPaKeHUS. 3aKOH MPSMOJIHHEHHOTO
pacmpoCTpaHEeHUs CBETa. 3aKOHbI OTPAXKEHHS U IIPEIOMIICHUS CBETA HA TPAHHUIIE
paszena cpen./

2. OcuoBsl hotomeTpuu /IToHATHE «DOTOMETPUST». JHEPTETUICCKIE
(hoTOMeTpHUIECKHE BENNYNHBI: TOTOK M3ITyYSHNUS, CHJIA N3Ty9eHHS,
00ITy4eHHOCTb, SHEPTeTHIECKAsl CBETUMOCTh, YHEPIeTHUECKAsI IPKOCTb,
SKCIO3UIMS, CIEKTPaIbHas INIOTHOCTh 3HEPIreTHYEeCKOil cBeTUMOCTH. CBETOBBIE
(hoTomMeTprUUecKre BEINYUHBI: CBETOBOI MOTOK, CHJIA CBETA, OCBEIEHHOCTb.
DddekruBHBIC POTOMETPHUSCKUEC BETUUUHBI IS YIBTPAPHOICTOBOMH YacTH
CIIEKTpa: SPUTEMA, IPUTEMHBIH OTOK, CHJIA IPUTEMHOTO O0OIydeHHS,
IpUTEMHast 00Jy4€HHOCTb, OAaKTEPUIITHOCTD, OAKTEPHLIUIHBII MOTOK, CHIIa
OakTepHLIUAHOTO 00IyYeHHs], OakTeprInAHAs 00y4YeHHOCTb./

3. BomHoBEIE cBOicTBa yactull /Dopmyna ne bpoirs. Judpakuns 3JIeKTpOHOB
1 HEUTPOHOB B KpucTaiwiax. Heonpenenennoctu [eitzenbepra. CooTHOmIEHHE
HeompeneneHHocTeld. BonroBas ¢pyakums. YpasHenuns lpeaunrepa./

Ha-1 ¥K-1
Ocy1ecTBIsSET MOUCK,
KPUTHYCCKUI aHAIIU3 U
CUHTE3 HH(pOPMALIUH,
MPUMEHSECT CHCTEMHBIHT
MOAXO ISl PEIICHUS
MOCTABJICHHBIX 3a/1a4

Konnoksuywm no pazaeny 4 «Onrtuka» u pasaeny 5 «KBaHToBas MexaHUKa.
®uznka aToMa, aTOMHOTO SIApa U IEMEHTapHbBIX YaCTHID

1. NnTepdepennms cera /TlonsTre «uHTEpdEepeHus cBeTa». KorepeHTHbIe
BonHBI. Crioco0s! HabmoneHus nHTepdhepeHiun: onbIT FOHra, OUITPU3MBL
Openens, 3epkana Openens, vHTepdepeHIMs Ha TOHKHUX TUIeHKax. Pa3HoOCTh
X0J1a BOJIH. YCIIOBUS BO3HUKHOBEHHS MHTEP(EPESHIIMOHHBIX MAKCUMYMOB U
MHUHUMYMOB. Onpe/eneHne pe3yabTHPYIOLEeH aMIUTUTYAbI KoJeOaHui npu
HaJIOKCHUU KOTE€PEHTHBIX BOJH. [IpuMeneHne nurepdepermnm./

2. Mudpakims u nossipusanus ceeta /[lonstue «nudpakiusy. YCIoBus
HaOmonenus nqudpakunu. Andpakiys cBeta Ha TUPPaKIIMOHHON peleTKe.
YcnoBust BOSHUKHOBEHHSI MAKCHMYMOB M MUHUMYM Jtudpakimu. [Tonstus
«ECTECTBEHHBIN CBET» M «IIOJSIPH30BaHHBIN cBeT». [lomyuenne
MOJIIPU30BAaHHOTO CBETa. 3akoH Maittoca 1Sl oTpe/ieNIeHNs] HHTEHCUBHOCTH
CBETa MPOIIE/IIETro Yepe3 MOoIsIpru3aTop, aHAIM3aTop, MOISPU3aTop U
ananm3arop. [Ipumenenue nonspusauuu./

3. ucniepcus cera /TlonsiTe «aucnepcus». Buasl qucnepcun: HopMalibHasi,
aHomaipHast. [ToHATHE «cTIeKTp». BHIIBI CIEKTPOB: UCITYCKAaHUS U MOTJIOMICHNUS.
Crutonisele, TMHEHYaThIe U TT0JI0caThie CeKTphbl. CIieKTpaibHbIN aHau3./

4. Mornomienune (adcopOius) cBera /TIOHATHE «IOTIONICHHE CBETAY. 3aKOH
byrepa. Koadduument noromenus. 3akon byrepa — bepa. Ontrueckas
IIOTHOCTH BemmecTBa. Koaddumment npomyckanus. [IpuMeHeHne B CETECKOM
x03sHcTBe./

5. JTromuHectieHs /TloHATHE (JTFOMUHECHEHIMD. MeXaHU3M
JIOMUHECHEHINH. Buas! moMuHecneHInu: (hIryopecueHIns 1
¢ocdopecuennyst. THUITHI JIIOMUHECIIEHIIMN: XEMHITIOMUHECIICHIINS,
OMOXEMIITIOMUHECLICHIINS, Ka/IOTOITIOMUHECIICHIHS, PeHTT€HOMIOMHHECIICHIIHS,
TpubOIMOMHHECIeHIINS, (hoTomoMUHECeHIHs. 3akoH CTokca.
JlroMuHECIIEHTHBINA aHaTN3./

6. TermoBoe m3nmyuenue /[lorsTue «remoBoe m3nydeHuey. [1oHATHS «OMHAS U
CHEKTpalbHas JIy4eHCITyCKaTeIbHas CIIOCOOHOCTEY, «IOTHAS U CIIEKTpaIbHAs
JTy4enoromaresibHas CHoCOOHOCTEY, «a0COIOTHO YEPHOE TEN0». 3aKOHBI
TerioBoro mnnydenus: Kupxroga, Credana — bonbiimana, Buna. 3aBucumocTtb
CIEKTPAILHON IJIOTHOCTH SHEPTETHYECKOH CBETUMOCTH a0COJIIOTHO YE€PHOTO
TeJla OT JUTMHBI BOJIHBL./

W-2 OIIK-1 [Mpumenser
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOTO
MaTeMaTHYeCKOro [UKIa
NIPYU pELICHUH 33134 B
00J1aCTH SKOJIOTHH U
MPUPOJONONIE30BAHIN
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7. ®orordpdexr /Tlonstue «pororddexr». Bunpl hporosddekra: BHEMIHUN 1
BHyTpeHHuil. Habmonenue BHemHero horosgdexra. 3aKkOHbI BHEITHETO
dboTtoaddekra. YpaBHeHne DiiHIITEHHA. PaboTa BRIX0/1a DIIEKTPOHA U3 METajlIa.
Kpacnas rpanuia ¢porosddexra./

8. D derr Kommrona. Jlasnenue cera /Ombir KoMmrona. 3akoH coXpaHeHus
nmmynsca arekrpoHa. OnerT I1.H. JleGenena. Jlapinenne cBera ajs aOCOMOTHO
4epHOTO0, OEJI0ro U 3epKaIbHOro Tena./

9. Mopenu crpoerus atroma /Atomuctiuaeckas Mmoaeib. Monens . Tomcona.
IInanerapuas monens atoma. Ilocrynarsel bopa. ®opmyna bansmepa. ®opmyna

Banbmepa — Punbepra. Criekp uznmydeHus aroma Bojoposa. Pagiyc opOuTer
anekTpoHa. CKOpOCTh 3MeKTpoHa. DHeprus ekTpoHa. CHeKTp SHeprui
JJIEKTPOHA. YPOBHU SHEPTHH./

10. DnemMeHTHI COBpeMEHHOW (hM3HKU aTOMOB M MOJIeKyl /KBaHTOBBIE yHcIa:
IIaBHOE KBAHTOBOE YHCIIO, OPOUTAILHOE KBAHTOBOE YHCII0, MATHUTHOE
KBaHTOBOE YHCJIO, CIMHOBOE KBaHTOBOE uucio. [IpaBmia or6opa. [IpuHImMn
ITaynu. ITpuHuun MuauMyMa >Heprud. Ilepuoanyeckas cuctemMa 3JIEMEHTOB
J.. Menpaeneera./

11. Crpoenue simpa atoma /Monenu CTpoeHHs aTOMHOTO siipa. Obo3HadeHNE
aTOMHBIX sizep. M3oromsr. M306apsr. M3oTonsL. JledekT Maccel. DHEprus CBI3N.
Snepubie cubl./

12. PammoaktuBHOCTS / [ToHATHE «paguoakTUBHOCTB». EcTecTBeHHas
PaanoOaKTUBHOCTD. I/ICKyCCTBeHHaH PaaAuOaKTUBHOCTD. Tumsr PaauoOaKTUBHOTO
pacmaza: anbda-, 6eTa-, raMmma-pacnaz. I[lepuon nomypacnana. 3akoH
paaHoaKTUBHOIO pacraza. /

13. S nepubie peakiu /IToHsITHE «siIepHbIC peakium». Cxema sIepHOM
peaknuy. TUITBI SAEPHBIX PEAKLIUH: PEAKINI aHHUTWIIIINN, PEaKIUN JICIICHHS
A1ep, peakuu cuHTe3a suep./

14. DnemenTapHbie yacTuIp! /IIoHATHE «3IEMEHTApHBIE YaCTUIIBI.
Knaccudukanms aneMeHTapHBIX YacTull. B3aumonecTBre 311eMeHTapHBIX
yactull. KBapku. @yHaamMeHTaNnbHbIe B3auMOaeHCcTBYSL./

3aounas popma 00yueHUs

HE MIPETYCMOTPEH

Kputepun onenku (Tabn.) TOBOIATCS OO CBeAEHUS OOYYalOmErocs B Havyalle 3aHSATHS.
OneHka 00bsIBIIsIETCS] 00yJarOIEMycsl HEOCPEICTBEHHO MOCJIE YCTHOTO OTBETA.

Ixaaa

Kputepuu ouennBanus

OueHka 5
(oTH4HO)

- 00yJaromuiics MOJHOCTHIO YCBOMJ YUEOHBI MaTepHa;

- TOKA3bIBACT 3HAHUE OCHOBHBIX IMOHATHH TEMBI, TPAMOTHO IOJIB3YeTCs TEPMUHOIOTHEH;
- IPOSIBJIIET YMEHUE aHATIU3UPOBATH U 00001IaTh HH(POPMAILINIO, HABBIKH CBA3HOTO
ONUCAHUS SIBICHUHN U MPOLECCOB;

- IEMOHCTPUPYET YMEHUE U3JlaraTh Marepual B OIpe/IeJIEHHOMN JIOTMUeCKon
HOCTIeIOBAaTEILHOCTH;

- TOKA3bIBAaCT YMEHHUE WILTIOCTPUPOBATh TEOPETHUECKUE MTOJIOKEHUS KOHKPETHBIMHU
pUMepamuy;

- IEMOHCTPHUPYET CPOPMUPOBAHHOCTh U YCTOHYNBOCTH 3HAHUI, yMEHUH U HABBIKOB;
- MOTYT OBITh JOMYIICHEI OTHA—IBE HETOYHOCTHU IPH OCBEIICHHU BTOPOCTEIICHHBIX
BOIIPOCOB

Oruenka 4
(xoporo)

OTBET YJOBJIETBOPSET B OCHOBHOM TPEOOBAHUSIM Ha OLIEHKY «5%», HO IIPU 3TOM UMEET MECTO
OJIH U3 HEJIOCTATKOB:

- B YCBOGHHMH MaTepHalia JOMyIIeHbl HeOOJIbIIINE MPOOEITbl, HE HCKA3UBIIIHE COEPKAHIE
OTBETA;

- B U3JIOKCHUU MaTepHana JIOHyH_[eHBI HC3HAYUTCIIbHBIC HCTOYHOCTHU

Orenka 3
(YIOBIETBOPUTEIHHO)

- HCTIOJTHO MJIM HETIOCJICAOBATCIIbHO PACKPBITO COACPKAHNE MaT€pHralia, HO IMOKa3aHO 06u1ee
TIOHUMAHUE BOIIPOCAa U IPOJAECMOHCTPUPOBAHBI YMEHH A, TOCTATOYHBIC JIJIA JlanbHEHUIIIETO
YCBOCHU MaT€puralia,

- UMCJIMCh 3aTPYAHCHUSA WU JOMMYIICHBI OIINOKH B OIIPEACIICHUN HOHHTHfI, HCIIOJIb30BAHHUHU
TCPMHUHOJIOTHUH, OITMCAHUN SIBICHUH U IMPOLECCOB, UCTIPABJICHHBIC ITOCJIC HABOAAIIIUX
BOIIPOCOB;

- BbIIBJICHA HEAOCTATOYHAA C(l)OpMPIpOBaHHOCTI) 3HaHPII>i, yMeHI/Iﬁ 1 HAaBBIKOB,
O6y‘lalOIlIHI>iCS[ HC MOXXCET HPUMCHUTH TCOPHUIO B HOBOM CUTyallun

Ornenka 2

- HC PACKPLITO OCHOBHOC COACPIKAHNEC MATEpUaJia,
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(HeYOBJIETBOPUTEIBHO) | - 0OHAPY)KCHO HE3HAHME WM HEOHUMaHHUe OoJbLIeH MM Hanboee BaXKHOW YacTh
Marepuana;

- IOMyIIEHbI OIIMOKHU B ONPEACICHUN HOHITHH, IPU UCIIONIb30BaHIN TEPMUHOJIOTHH, B
OIIMCAaHWH SIBJIICHHUH M TPOLIECCOB, PEIICHUH 3aad, KOTOPBIC HE NCTIPABIICHBI TIOCIIE
HECKOJIbKMX HaBOASAIINX BOMPOCOB;

- He c()OPMHUPOBAHBI KOMIIETEHIINH, OTCYTCTBYIOT COOTBETCTBYIOIUE 3HAHNUS, YMEHHS U
HaBBIKH

4.1.4. TectrupoBanue
TecTtupoBaHue HCIONB3YeTCs IS OLIEHKHM KayecTBa OCBOCHHS OOy4aroIIUMCS OCHOBHOM
npodeccuoHalbHOW 00pa30BaTeabHOM NPOrpaMMbl 10 OTAEIABHBIM TE€MaM WIM pasjenaM
muciumuinHel.  Tect  mpencraBisger  coOOM  KOMIUIEKC — CTaHAAPTU3HPOBAHHBIX  3aJaHMM,
HNO3BOJSIIOIMI  YIPOCTUTh MPOLEAYPY H3MEpeHUs 3HaHUH M yMeHUH oOydaromuxcs.
OOyyaromuMcsi BBIJAIOTCSL TECTOBBIE 3aJaHHUA C (POPMYIMPOBKOM BOIpOCAa U MPEAJIOKCHUEM
BbIOPATh OJIMH NPaBWJIbHBIN OTBET U3 HECKOJIBKHX BAPUAHTOB OTBETOB.

Ne OreHOYHBIE CPECTBA Kon 1 HanMeHoBaHMe HHAUKATOPA
KOMIICTECHITHH
1 | Ilpu ymeHbIIeHnH B 4 pa3a IIHHBI HUTH MAaTEMaTHIeCKOTO MasiTHUKA NA-1 YK-1 OcymecTBiseT IOuUCK,
HepHoJl KoJeOaHus ... KPUTHYECKUM aHAJIU3 U CUHTE3
1) He u3MeHHUTCS UH(OpMAIUH, IPUMEHSET CUCTEMHBIN
2) yBenuuutcs B 4 pasa MOAXOJ U1 PELICHMS ITOCTaBIECHHBIX
3) yBenmuuutcs B 2 pasza 3ama4y

4) ymeHpIIUTCS B 2 pasa

2 | KocMmuueckuii kopabib ¢ JBYMsi KOCMOHABTaMH JIETUT CO CKOPOCTBIO
v=0,8c (C - ckOpOCTh CBETA B BAKyyMe€) B CUCTEME OTCUETA, CBA3aHHOM
¢ HeKoTopoH TaHeTo. OUH U3 KOCMOHABTOB MEIJICHHO
MTOBOPAYNBACT METPOBBII CTEPKEHB U3 TIOJIOKCHUS 1,
MEePICHINKYISIPHOTO HAIIPABJICHUIO IBIKCHHUS KOPAOIIs, B TOJIOKECHHUE
2, mapaienbHOE HallPaBICHUIO IBIDKCHUS. J[JTIHA 3TOTO CTEPIKHS C
TOYKH 3pEHISI HAOTI0aTelIs, HAXOIAMIETOCs Ha TUIAHeTe, ...

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

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

3) pasna 1,0 M nipu 110601 €10 OpUEHTAIIUH

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

3 | Ilpu morpyxeHun B >KUAKOCTh KalWLIAPHOH CTEKISTHHOM TpyOKH
YPOBEHb JKHIKOCTH B HeH MOAHMUMaeTcs Ha 4 MM HaJ YpOBHEM
JKUJIKOCTH B COOOLIAIOIIMMCS ¢ HUM cocyle. Eciu B3sTh Karmuuisip
JHaMeTp, KOTOPOTo B 2 pa3a OoJbIle, TO BBICOTA TOJHATHS KHIKOCTH B
HeM OyzeT paBHa MM.

1)2

2)4

3)8

4) 16

4 I[J'I?[ HU30TEPMUYCCKOI0 Ipouecca CripaBeJInBbl COOTHOLICHUS . ..
1) T=const, p>0, V>0
2) T>0, p=const, V>0
3) T=const, p>0, V<0
4) T>0, p>0, V=const

5 | Ecnu BenuuuHy 3apsjia YBEIUYUTH B 4 pasa, TO 3HAYCHUE
AMEKTPUIECKOTO TOKA B LIEIH ...

1) He u3MeHHTCS

2) yBenmuuutcs B 2 pasa

3) yBenmuuurcs B 4 pasa

4) ymeHs1uTCs B 4 pasa

6 | HocurensiMu 3eKTPUYECKOTO TOKA B AJIEKTPOIUTAX SBISIOTCS ...
1) npoToHsI

2) 3NeKTPOHBI

3) voHsI

4) HEUTPOHBI

7 - 9TO BEIIIECTBA, o0iaaronme CIIOHTAaHHOMU
HAMaroHmd4€HHOCTBIO, TO €CTh OHHM HaMarHn4ycCHbI JaXC B OTCyTCTBI/II/I
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BHELIHEI0O MarHuTHOro moyisi. B cBoeil  crpykrype HMeroT
MHUKPOCKOITMYECKHE 30HbI — JIOMeHBI. [Ipn BHECEHMM MX BO BHEIIHEE
T0JIE BCE JOMEHBI IT0OBOPAYMBAIOTCS CBOMMH MAarHUTHBIMH MOMEHTaMHU
B OIHYy CTOPOHY, B pE3ylIbTaTe BEIIECTBO HAMAarHMYMBaeTCA U
3HAUUTENIPHO YCHJIMBAET BHEIIHEEe MarHuTHOE nose. [Ipn ocnabnennn
BHEITHETO MAarHUTHOTO TMONA JO HYIS COXpaHAeT OCTaTO4HOE
HaMarHM4YMBaHHE. MarHuTHAas MPOHUIAEMOCTh BO MHOTO pa3 Oonblie
I, oHa 3aBHCHT OT HANpSHKEHHOCTM MAarHUTHOTO IoJs. BHadame
MarHMTHasl MPOHUIIAEMOCTh pacTeT ¢ yBennueHueM H 3arem, mocturas
MaKCUMyMa, HaUMHAeT YMEHbIIAThCS, CTPEMSCh K €IUHUIIE (B Clydae
CUJIbHBIX TOJIEH).

1) AnamarsHeTHku

2) ®eppoMarHeTHKH

3) IapamaraeTnkn

4) IonspHBIEC AUIEKTPUKA

Jns moBBIIGHHS IIpenena pa3pelieHus OOBEKTHBA MHUKPOCKOIA
HeoOxomuMmo ... (BeibepuTe Bce BepHBIC BADHAHTHI OTBETA)

1) yBeNMUUTE NOKa3aTelb IPEIOMIICHHS CPEbI

2) yMEHBIIUTH NI0KA3aTeb IPEIOMICHHS CPEBI

3) ocBeTHTh MUKPOOOBEKT CBETOM C MEHBILEH AJTHHON BOJIHBI

4) 0cBETHTh MUKPOOOBEKT CBETOM C OOJIBIIEH IJTHHOM BOJIHBI

5) YMEHBIINTh YHUCIOBYIO alepTypy

Ecnm yactuipl UMEIOT OAMHAKOBYIO JUIMHY BOJIHBI e bpoiins, To
HauMEHbIIIEeH CKOPOCTh 00aIaeT ...

1) anpda-yactuna

2) mpoToH

3) anekTpoH

4) HelTpoH

10

U3 COOTHOIIICHHS HEONPENSICHHOCTEH SHEPTUU M YaCTOTHI CIIEIYeT,
470 ...

1) ecnu MBI 3HAaEM HMMITYJIBC MHKPOYACTHIIBI, TO €€ KOOpAMHATA
CTaHOBUTCS HEOTPECICHHON

2) cucrema, HUMEIOIIas HEKOTOPOE BpeMsi KU3HU, HE MOXET ObITh
OXapaKTepH30BaHa OMPEICICHHBIM 3HAYCHUEM SHEPTUH

3) eciu MBI 3HaE€M UMITYJIbC MUKPOYACTHUIIBI, TO €€ SHEPTUS CTAHOBHTCS
HEOIpeeIeHHON

4) cucteMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXKET OBITH
OXapaKTepH30BaHa ONPEICICHHBIM 3HAYCHUEM SHEPTUH

CxopocTb Msida Maccoit 50 1, OpoIIeHHOTO BEPTUKAIBHO BBEPX,
MeHseTCs o 3akoHy v=12-10t. 3HaueHue MOIYIIS UMITYJIbCca MsTua
yepe3 2 CeKyH/Ibl OCiIe Hayana JBrKeHus papao _ krem/c. (0,4)
1)04

2) 400

3)-04

4) 4

Ha gactuny, Haxoadmiyrocst B Hauajae KOOpAMHAT, AEHCTBYET CUIIA,
BEKTOP KOTOPOH omperensercs BeipaxkeHneM F=21i +3j . Pabora,
COBEPILLIEHHAsI 3TOW CUJION IIPU NEPEMEIEHUH YaCTHULIbI B TOUKY C
koopauHaramu (5;5) paaa _ JIxk.

1) 15

2) 25

3) 23

4) 10

IIpu yMeHbIIEHUN CKOPOCTH JBMKEHUSI MOJIEKYI B 4 pa3a JaBlICHUE
rasa pasa.

1) yBenuuunocs B 2

2) yMEHBIINIOCH B 4

3) yBenuumiocs B 4

4) yMEHBIIUIOCH B 2

WneansHOMY 0OJHOATOMHOMY ra3y nepeiany KoIu4ecTBo TemioTsl 700
JIx u ra3 coBepurmn paboty 600 J[)x. BHyTpeHHss 3HEprus ra3a npu
oToM paBHa ___ JIx.

1)0

N-2. OIIK-1

Pemaert TUIIOBBIC 3a71aun
Mpo(eCCHOHANBHON NEATeIHPHOCTH Ha
OCHOBE 3HAHUM OCHOBHEIX 3aKOHOB
MaTeMaTH4YECKUX,
€CTECTBEHHOHAYYHBIX JUCLUIUIUH C
NIPUMEHEHHEM HHPOPMAITMOHHO-
KOMMYHUKALMOHHBIX TEXHOJIOTHH
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2) 100
3) - 100
4) 1300

5 | Ilpu yBenmueHUH CHIIBI TOKA B 4 paza KOIWIECTBO TETUIOTHL,
BBIJICIIIEMOE Ha COTIPOTUBIICHUH 32 TOXKE BpEMsi, YBEITUUUTCS B

pas(-a).
12
2)8
3)4

4) 16

6 B ocHoBe TMOJYYCHUS NEPEMECHHOTO IJICKTPUICCKOI'0 TOKA JICKUT

SIBJICHHUE ...

1) 5IeKTPOMarHUTHOM UHAYKIIUH
2) cCaMOMHTYKIIUH

3) aneKTpoCTaTUYEeCKON HHIYKIIUNU
4) aeKTpu3annH

7 OJeKTpOMarHUTHEIC BOJHBI, 00Magaromie OOJIBbIION MPOHUKAIOIICH
CMOCOOHOCTHIO, BO3HUKAIOIIUE [P B3PBIBE SCPHOTO OPYIKUSI
BCJIC/ICTBHE PAIMOAKTUBHOTO pachaja siaep, Ha3bIBaIoT ...

1) pagroBoTHAMHU

2) pEeHTI€HOBCKHM H3JTydCHUEM
3 nH(ppaKkpacHBIM H3ITyYEeHHEM
4) raMMa-u3ITy4YeHHEM

8 | JudpakimoHHas pelieTka OCBemaeTcs 3eICHBIM CBeToM. [Ipu
OCBEIIIEHUHU PEIIETKA KPACHBIM CBETOM KapTHHA TU(PPAKIIHOHHOTO

CIIEKTpa Ha 3KpaHe ...
1) cy3utcs

2) pacuupurcst

3) He U3MEHUTCS

4) ucye3HeT

9 | OnuH # TOT )€ CBETOBOH MOTOK MaAaeT HOPMAIFHO Ha 3epKaJIbHYIO U
a0COIOTHO YepHYIO MOBEPXHOCTh. OTHOIICHNE IaBICHHUS CBETa Ha
MIEPBYIO U BTOPYIO MOBEPXHOCTH PABHO ...

1)1/2
2) 1/4
3)4
4)2

10 | I'maBHOE KBaHTOBOE YKCIIO N=3. MaKcUMaIbHOE KOJIUYECTBO
AIIEKTPOHOB JIJISl TAHHOTO COCTOSIHUS PaBHO ...

1) 32
2) 18
3)8
4)2

ITo pesympratam TecTta OOy4YarOLIEMYCsl BBICTABIISETCS OLCHKA «OTJIMYHO», «XOPOLIO»,
«yIOBJIETBOPUTEIILHOY» UIIU «HEYHAOBIETBOPUTEILHO.

Kputepun onenuBanus otBera (Tabi.) AOBOAATCS A0 CBEIACHUs OOydYaAIOLIMXCS 70 Hadaja
TeCTUpOBaHus. Pe3ynbrar TecTupoBaHMs OOBSBISAETCS OOYYaIOLIEMYCSl HEHNOCPEICTBEHHO IOCIIE

€ro caavu.

lkana Kputepuu ouennBanus (% npaBujbHbIX OTBETOB)
Orenka 5 (OTIIMYHO) 80-100
Ormenka 4 (xopormio) 70-79
Ouenka 3 (YIOBJICTBOPUTENHHO) 50-69
OrieHka 2 (HEYIOBICTBOPHUTEIHHO) Mmenee 50

4.2. Tlpoueaypsl 4 OLlEHOYHbIE CPEACTBA /IJIsI MPOBEAEeHHUS MPOMEKYTOUHOM aTTecTAIUN

4.2.1 3auer

3ager sBhseTcs (QOpMOM OLEHKH KadyecTBa OCBOCHHUS OOy4aromIMMCS OCHOBHOM
npodeccrnoHaIbHON 00pa3oBaTelbHON MpOrpamMMbl MO paszzaenam AucHUIuHbL [lo pesynbraram
3a4eTa 00ydaroleMycs BBICTABISIETCS OIICHKA «3aYTEHO» WIIH «HE 3aU4TEHOY.




3a4eT NPOBOAUTCS IO OKOHYAHUM YTCHMS JIEKIMH W BBINOJIHEHMs Ja00OpaTOPHBIX 3aHATHUM.
3auer MPUHUMACTCA NpCroaaBarciicM, MNMPOBOAHBIINM HaGOPaTOPHBIe 3aHATUA, WM YHUTAaOIUM
JeKIMM MO JAHHOW JMcuuIuInHE. B cilydae OTCyTCTBHMSI BeAyIEro MpernojaBareis 3ader
NPUHUMAETCSl TpernojaBareieM, Ha3HAaYeHHBIM pacropsbkeHueM 3aBenytomiero kagenpou. C
paspelIeHus 3aBeyouero kageapoi Ha 3aueTe MOXeT MPUCYTCTBOBAaTh IpenoaaBareb Kadeapsl,
HpHBJIe‘-IeHHBIﬁ JJI1 TIOMOIIIY B ITPUEME 3a4CTa.

IIpucyrcTBue Ha 3adere npenoaasarenel ¢ apyrux kadenp 06e3 COOTBETCTBYHOILEIO
PACHOPSDKEHUST PEKTOpa, IMPOPEKTOopa MO y4eOHOI M BOCHHMTATENbHONW paboTe WM 3aMeCTHTEIIs
JUPEKTOpa HHCTUTYTA 110 y4eOHOH paboTe He T0IMyCKaeTcs.

@dopma mnposefieHHs 3adeTa (YCTHBIM ONpOC, TECTHPOBAaHUE) ompenensercs kadenpoil u
JIOBOAUTCS IO CBEIECHUS 00yJarolIuXcs B HauaJle CEMEeCTpa.

Jlns npoBeneHMs 3adeTa BeAyIMI MpernojaBaTelb HAKaHyHE IOJIYy4aeT B CEeKpeTapuare
JUPEKTOpara 3a4eTHO-IK3aMEHAIIMOHHYIO BEZIOMOCTb, KOTOPasi BO3BPAILIAETCs B CEKpeTapuar mocie
OKOHYaHMsI MEPOIIPUATHS B IEHb [TPOBE/ICHUS 3a4eTa WM YTPOM CIIEIYIOLIErO JHSL.

Bo Bpems 3auera oOyuaromuecs MOTYT II0Jb30BaTbCsi, C Ppa3pELICHUs BEAYIIETO
npernojasaresis, CIPaBOYHON U HOPMAaTUBHOH JIUTEPATYpOM, IpyrUMH OCOOUSMU U TEXHUUECKUMU
CpEICTBaMH.

Bpemst moarotoBku oTBeTa B YCTHOM (popMe MpH cllaye 3a4eTa JOJKHO COCTaBIATh HE MEHee
20 MuHYT (110 ’Ke1aHuI0 00YyYaroIIerocst OTBET MOXET ObITh 10CPOUHbIM). BpeMms oTBeTa - He Oonee
10 MuUHYT.

[IpenonaBarento MpenoOCTaBIsETCS MPaBO 3a7aBaTh OOYYArOIIMMCS JIONIOJHUTEIIbHbIC
BOIIPOCHI B paMKax MPOrpaMMbl AUCHUILINHBL.

KauecTBeHHas1 OLlEHKA «3a4TE€HO», BHECEHHAs B 3a4€THO-PK3aMEHAIIMOHHYIO BEJOMOCTb U
SBJISIETCS PE3YJAbTATOM YCIELIHOIO YCBOGHUS MaTepHuaia.

Pesymbrar 3adera B 3a4€THO-PK3aMEHAI[MOHHYIO BEIOMOCTh BBICTABISACTCS B JIEHb
IpOBEJICHHs 3aueTa B MPUCYTCTBUU caMoro oOyuarouierocs. [IpernogaBareny HecyT NepCOHAIBHYIO
OTBETCTBEHHOCTh 33 CBOCBPEMEHHOCTh M TOYHOCTh BHECEHHS 3allUCeid O pe3ynbTarax
IPOMEXYTOYHOM aTTecTalluy B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

Ecnu oOyuarommiicst SIBUICS HA 3a4€T M OTKA3aJICsl OT MPOXOXKIICHHS aTTECTAIlH B CBSI3U C
HEMOATOTOBJIEHHOCTBIO, TO B 3aY€THO-3K3aMEHAI[MOHHYIO BEJIOMOCTb €My BBICTABIISIETCS OLIEHKA
«HE 32U4TCHO.

HesBka Ha 3adeT oTMedaeTcsi B 3a4€THO-9K3aMEHAI[MOHHOW BEJIOMOCTH CJIOBaMH «HE
SIBHJICSI.

Hapymenue TuCHMIIIMHBI, CIIMChIBAHUE, UCIIOIb30BaHNE OO0YYAIOLUIMMHCS HEPa3peIIeHHbIX
MEYAaTHBIX W PYKOIMMCHBIX Marcpualios, MOOMJILHBIX Teﬂe(l)OHOB, KOMMYHHKATOPOB, INIAHIICTHBIX
KOMIIBIOTEPOB, HOYTOYKOB M JIPYTUX BUJOB JTMUYHOW KOMMYHUKAIIMOHHON M KOMITBIOTEPHOM TEXHUKHU
BO BpeMs 3adeTa 3amperieHo. B ciydae HapymieHus 3Toro TpeGOBaHMS IpEnojaBaTelb 00g3aH
YAAIUTh 00YYaroIEerocst U3 ayJUTOPUU U IPOCTaBUTh EMY B BEIOMOCTH OLIEHKY «HE 3a4TEHOY.

OOyuarolumcsi, He CAABIIMM 3a4€T B YCTAHOBJIEHHBIE CPOKHU IO YBAKUTEJIBHOM MPHUUUHE,
WH/IMBU/yalIbHbIE CPOKU MPOBEIECHUS 3ayeTa ONpEAEISIOTCS 3aMECTUTENIEM JAUPEKTOpa MHCTUTYTA
1o yueOHoii pabdoTe.

OOyyaromuecsi, HUMEIOIIME aKaJIeMHUECKyI0 33J0JDKEHHOCTb, CJAIOT 3a4eT B CPOKH,
omnpenensieMble YHuBepcuteroM. WMHdopmarus o JMKBUIANMUA 33J0KEHHOCTH OTMEYAETCS B
HK3aMEHALIMOHHOM JIUCTE.

JlomyckaeTcst ¢ paspemieHus 3aMeCTHTEeNs AWPEKTOpa MHCTHTyTa MO y4eOHOH paboTe H
JIOCPOYHAs cllaya 3a4yeTa ¢ 3alKChio Pe3yIbTaToOB B 9K3aMEHAIIMOHHBIH JIHCT.

I/IHBaJ'II/I)II)I " Jmnaa ¢ OrpaHMYCHHBIMU BO3MOXKXHOCTAMU 3JO0POBEA MOT'YT CAaBaThb 3a4CTHI B
CPOKH, YCTaHOBIJIEHHbIE MHIUBU1YaJIbHBIM YU€OHBIM IJIaHOM. VIHBANU/IbI U TUIA C OTPaHUYEHHBIMU
BO3MOXHOCTAMH 300POBbs, UMCIOIIUEC HAPYIICHUA OITIOPHO-ABUTaTCIBHOIO arrapara, 10IyCKaroTCsa
Ha aTTEeCTAllMOHHBIE UCTIBITAHUS B COMIPOBOXKIEHUH aCCHCTEHTOB-COITPOBOXKIAIOIIHX.

[Tpouenypa npoBeaeHUs TPOMEXYTOYHOW aTTECTAMK JUII OCOOBIX CIydaeB M3JIOKEHA B
«[TonmoxeHnn o TEeKyleM KOHTPOJIE YCIIEBAEMOCTH M MPOMEXYTOUHOM arTecTaluu 00y4arolIuXcs
no OIIOII 6akanaspuara, crienuanurera u Mmaructparyps» GI'BOY BO 10xH0-Ypanbckuii TAY.
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[Ilkana 1 KpUTEPHH OLEHUBAHUS YCTHOTO OTBETa 00y4alonlerocst npecTaBieHbl B TAOIUIIE.

MIxkanaa

Kpurtepuu onieHuBaHUs

OI11eHKA «3a4TEHO»

oOydJaromuificss TOKa3plBaeT 3HAHWE IPOTPAMMHOTO MaTepuana, YCBOSGHHE OCHOBHOH H
JIOTIONTHUTEIBHON JIMTEPaTyphl, PEKOMEHAOBAHHOM MPOTpaMMOll TUCHUIUIMHBI, yMEHHE
MPaBUJIBHO MPUMEHHUTH YCBOCHHBIC 3HAHUS Il OOBSICHCHUS SBJICHUI U MPOIECCOB, BIACET
HaBBIKAMU  pabOTBI €  W3MCPUTCIBHBIMH  TpUOOpaMu  (JOMyCKaeTCs  HAIHYHC
MAaJIO3HAYHUTENIBHBIX OIIUOOK WM HEJOCTATOYHO IMOJIHOE PACKPBITHE COJCPKAHUS BOMpOCA,
WM MIOTPEIIHOCTh HEMPUHIIUITHAIBHOTO XapaKTepa B OTBETE Ha BOIPOCHI).
JIOTONMHUTENBHBIM ~ YCIIOBUEM TIONYYEHHMS OLIEHKH <«3auTE€HO» MOTYT CTaThb XOpOIIHe
MOKA3aTeNIN B XOJIC MPOBEJCHUS TEKYIIIET0 KOHTPOJISI M CHCTEMAaTHYeCKast akTHBHAsI paboTa Ha
3aHATHUAX

HpO6€HBI B 3HAaHUAX, YMCHHAX W HaBBIKaX MNPHUMEHEHHUSA OCHOBHOIO MIPOTrPaMMHOIO

O1leHKa «HE 3aYTEHO»

Marepuaiga, MPUHINNIHAIbHBIC OMMOKU P OTBETE HA BOIPOCHI

Bonpocsl k 3auery

Ne O1eHOYHBIE CpeNCTBa Kox n HanmMeHOBaHUE
HMHIUKATOPa
KOMIIETEHITIH

1 1. TlonATHEe «MMIYIBC» - OmpenereHune, Gopmyna, exuHuna u3MepeHwms. 3axoH | M/I-1 YK-1

COXpaHCHUS UMITYJIbca: HopMyITUpoBKa, hopMmyra.

2. I3MepbTe NMITYIILC CHCTEMBI TEI JI0 MX B3aUMOACHCTBUSL.

3. M3MephTe UMITYJIbC CUCTEMBI TEJl ITOCIIE UX B3aUMOACHCTBUSL.

4. Tlonatue «BpamarenbHOe IBUKEHUE». [IOHATHA «yIOBas CKOPOCTbY», «YITIOBOE
YCKOpEHHEe» - onpeecHus], GOPMYIIbL, €AMHULBI U3MEPEHHUSI.

5. IloHATUS «MOMEHT CHUJIBI», «MOMEHT MHEPLIMU», IJICUO CUIIBI» - ONpeesIeHus,
(GopMyIBl ¥ eIUHUIBI U3MEPEeHUs. 3aKOH JAWHAMUKU BPALIATEIbHOTO JBHIKCHUS —
¢dbopmymupoBKa, hopmyrna.

6. PacckaxuTte yCTpOWCTBO W MPHHOWN pPaOOTHl YCTAHOBKM MJISI IPOBEPKH
OCHOBHOTO 3aKOHA ITMHAMHKH BPAIIATEIbHOTO JBIKCHUS.

7. Jaiite ompemeneHUs TOHATHAM «CMEILICHUE», «aMIUIATYIa», «IIEPHOI»,
«9acTOTay», «IMKIMYECKas 4acToTa KOIeOaHW», 3amuiuTe GOpMyIsl U €IUHHUIEI
N3MEPEHUS.

8. Pacckaxure yCcTpOWCTBO U MPUHLUI pabOThl MaTEMaTHYECKOTO MasiTHUKA.

9. U3mepbTe nepuosibl KoaeOaHusi KOPOTKOTO U JUTMHHOTO MasTHHKA U 3aIUIINTE UX
HCTUHHOE 3HauCHHUE.

10. H3mepwhTe YCKOpPEeHHE CBOOOTHOTO TMAJCHUS METOJAOM MAaTeMaTHYCCKOIO
MasiTHUKA.

11. Jlaiite ompeneneHUs TMOHATHSIM «aOCONIOTHAs BIAXHOCTh  BO3IyXan,
«MaKcUMaJbHAsl BIAKHOCTH BO3JyXa», «OTHOCHTENbHas BIAXHOCTH BO3IyXay,
«TOYKA POCHI», 3aMUIINTE (OPMYIIBI U SANHHIIBI U3MEPEHHS.

12. Pacckakure ycTpOoHCTBO M IMIPUHIMI PaOOTHI aCIIMPALMOHHOTO IICHXPOMETPa.
13.  M3mepbTe  OTHOCHTENBHYIO  BJIQXHOCTh  BO3AyXa  aCHHMPALUOHHBIM
TICUXPOMETPOM.

14. Pacckakure yCTpOHCTBO M IMIPUHINI PabOTHI CTAaTHUECKOTO IICHXPOMETPA.

15. N3mepbTe OTHOCHUTENBHYIO BIAKHOCTh BO3AYXa CTATHUECKUM IICUXPOMETPOM.
16. Pacckaxute ycTpOHCTBO M MIPUHIUIT PaOOTHI TUTPOMETPA BOJIOCSHOTO.

17. PacckaxxuTe yCTPOWUCTBO U MPHUHIIMI PabOTHI rUTporpada.

18. KakoBa ¢u3ndeckass mpuposa BHYTPEHHETO TpPeHHS B JKUAKOCTAX? B dem
posiBiIsieT cebs BHyTpeHHee TpeHne? YeMy paBHa cuila BHYTPEHHETO TPEHUSI.

19. Jlaiite onpenenenne ko3 UIMEHTa BI3KOCTH. B KakuX eAMHMIAX M3MepseTcs
ko3 dument Bs3koctr B CHU? UTto W Kak BIHMsACT HA BeIHYHHY Kodddwuimenrta
BA3KOCTH?

20. 3ammmmre ¥ 00bAcHUTE 3akoH HbrOTOHa U1 BHYTPEHHErO TPEHUSL.
Coopmynupyiite u 3amummure Gopmyiy 3akoHa [lyazeitns.

21. Pacckaxxute yCTpOHCTBO M NMPHUHIMI paboThl BUcKo3nMmeTpa OcTBaiibaa.

22. W3mepbre Kod(QQUIMEHT BI3KOCTH THAPOJIU3HOIO CIUPTA C IIOMOIIBIO
Brcko3uMeTpa OcTBajIbaa.

23. Yro Ha3bIBaeTCs MOBEPXHOCTHBIM HaTshkeHHeM? Packpoiite puzndeckuii cMbic
9TOTO SBJIECHUS C TIO3WIUH MOJICKYIIPHO-KHHETHYECKOW Teopuu. UYTo Takoe
K03 PUITMEHT MOBEPXHOCTHOTO HATSHKCHUS?

24. Yro Taxoe karmmwuisip? Packpoiite ¢pu3ndeckuii CMBICH SIBICHUS KaUIUIIPHOCTH.
Hanumire u o0psicHnTe GOpMyIty BEICOTHI TIOJIHSTHS XKUJKOCTH B KalMJUIsIpE.

Ocy1iecTBIsIeT TTOUCK,
KPUTHUYECKUH aHAIN3 U
CHHTE3 HH(pOpMALNH,
IIPUMEHSET CUCTEMHBIN
TOAXOM AJIS peIeHHs
MOCTaBJICHHBIX 3a/1a4
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25. Pacckaxure YCTPOMCTBO M IPHMHIMN pPabOThl YCTAHOBKM MJIsI M3MEPEHHS
KO3 pULIEHTa TOBEPXHOCTHOTO HATSDKEHUSI.

26. N3mepbre k03D (MHUIHMEHT IIOBEPXHOCTHOTO HATSHKCHUS KAIMUIIPHBIM METOIOM.
27. Yro HaseiBaeTcs aecdopmarmeir? HazoBute Buasl medopMamnu, pacKpouTe uX
(bU3NIECKHIA CMBICIL.

28. HazoBure THmbl AeopMaIii, pacKpoiTe CMBICT THX MOHATHHA. 3alHIIATE H
00bsicHUTE 3aKoH [ 'yKa.

29. ccnenyiite yrpyrue CBOMCTBa IepeBa.

30. Uccnenyiite ynpyrue CBOHCTBa KOCTHOM TKaHHU.

31. Tepmomerpom c meHoit menenus 0,5°C M3MEpHIM TeMIepaTypy Teia H
nomyuanmu 3uadenne 20°C. [orpemmocts npuGopa — 0,5°C. 3amucats HCTHHHOE
3Ha4YE€HHUE TeMIIepaTypsl Tela.

32. IllranreHnupkyneM ¢ neHoit nenenust 0,1MM u3MepwiM QuamMeTp INapuKa H
nomyynnu 3Hauenue 14,4mm. Ilorpemnocts npubopa paBna 0,05Mm. 3amucarb
HCTUHHOE 3HAa4YCHHUE ANaMeTpa IIapHKa.

33. Cexynmomepom c¢ meHoil nemeHust 0,2C W3MEpHUIM TMPOMEXYTOK BPEMEHH H
nonyunnu 3HadeHune 5,8c. Ilorpemnocts mpmbopa cocraBmser lc 3a 30 MuH.
3anmcarh HICTHHHOE 3HAYEHHE IIPOMEKYTKa BPEMEHHU.

34. N3mepuTensHOH JeHTON ¢ meHoH neneHus 0,5cM M3MepIuTi ATHHY MIpeaMeTa ’
MOJTy4HiIH 3HadeHue 46,7cM. [lorpenrHocTs prudopa st N3MEPUTETHHOMN JEHTH —
0,5cM. 3anucaTh HCTUHHOE 3HaYEHHUE JUIMHBI IPeIMETa.

35. M3mepuTenbHOU JeHTOI ¢ 1ieHo# aenenust 0,5CM U3MepuIn MIMPUHY MpeaAMeTa
U TIOJIyYHJIM 3HayeHue 7,8cM. AOCOJIOTHAs MOrpemHocTh JeHThl 0,5¢M. 3amucath
HCTUHHOE 3HaYCHHE IIUPUHBI IIPEeIMeTa.

36. BonbrmerpoM ¢ 1ieHod nenenus 0,1B m3Mmepunu HanpspkeHHE W ITONYYHIIH
3nauenue 4,4B. [Torpemnocts npudopa pasua 0,1B. 3anucars HCTHHHOE 3HAYECHUE
HaIpsHKEHUS.

37. Ammepmerpom ¢ meHod neneHms 0,2A W3MEpPWIM CHUITy TOKA W IIONYYHIH
3Ha4eHue 5,6 A. AOGComoTHAs morpemrHocTs amrepmerpa 0,1 A. 3amucars UCTHHHOE
3HAUCHUE CHIIBI TOKA.

38. CexynmomepoMm c¢ meHoil neneHus 0,2¢ W3MEPWIH MPOMEXYTOK BPEMEHH U
nonyunin 3HadeHue 22,6¢. IlorpemHocts mpubopa paBHa lc 3a 30muH. 3anucars
HCTHHHOE 3HauYCHHE IPOMEXKYTKa BPEMEHH.

39. Tepmomerpom ¢ rieHoit aenerns 1°C H3MepHII TeMIepaTypy Tela u MOy Y’
spauenne 24°C. Tlorpemmocts npuGopa pasma 0,5°C. 3ammcarTh HCTHHHOE
3Ha4YeHHUE TeMIIepaTyphl Tela.

40. IranreHuupkynem ¢ neHod nenerus 0,1MM H3MEpHIN IIUPHUHY CTEPXKHS H
nosyyuiu 3HaueHue 12,8mm. IlorpemHocts mranreHuupkyas — 0,05mm. 3anucarsb
WCTUHHOE 3Ha4YEeHHUE MINPUHBI CTPEXKHS.

41. B Tpex MecTax NTHYHHKA M3MEPWINM TPOMKOCTh IIyMa M TTOJYYHINA 3HaYCHUS
L, =78 b, L, = 84 gB, L; = 75 ab. 3anmcars n3MepeHHOE 3HAYCHHE BETMINHBL
42. B Tpex pa3nM4yHBIX MecTax >KMBOTHOBOIYECKOTO ITOMEUICHUS H3MEpHIN
TeMmepaTypy BO3IyXa M MONyumid 3madenms t, = 16°C, t, = 16,7°C, t; =
16,4°C. 3anucars H3MEPEHHOE 3HAYCHHE TEMIIEPATYphI

43. TlpowsBenu MHOTOKpPaTHOE H3MEPEHHE BIAXKHOCTH BO3AyXa W MOIYYHIIH
3HaueHust f; = 76%, f, = 73%, f; = 78%. 3amucarteh W3MEpPEHHOE 3HAYCHUE
BII2)KHOCTH BO3yXa.

44. TIpowsBenn MHOTOKpAaTHOE H3MEPEHHE OCBEIICHHOCTH CTOJIA WM MOIYyYHIIN
3HaueHust E; = 146ak, E, = 152ak, E; = 144sk. 3ammcatb H3MEpPEHHOE
3Ha4YEHHE OCBEIIEHHOCTH.

45. TlpowsBenn MHOTOKpPAaTHOE W3MEPEHHE BBICOTHI IOJHATHA JKUIAKOCTH B
Kalusipe ¥ MONy4YWiIn 3Hauenust hy = 21MMm, h, = 20MM, h; = 23MM. 3anucarhb
HM3MEpPEeHHOE 3HAYCHNE BBICOTHI HOAHATHS KUAKOCTH B KallMIIIApE.

46. B Tpex pasmMUHBIX MECTaX WM3MEPIIN IIHPHUHY IUIACTUHKA W TOIYYWIH
3Ha4YeHus a; = 5,2MM, a, = 5,5MM, a; = 5,3MM. 3anucars U3MEpPEHHOE 3HAYCHUE
HINPUHBI TUTACTHHKH.

47. TlpowsBenn MHOTOKpAaTHOE H3MEPEHHE BPEMEHH HCTEUEHHs >KHAKOCTH IO
TpyOke W monmyuywnu 3HadeHus t; = 8,2c, t, = 8,4c, t; = 8,0c. 3amucarp
U3MEPEHHOE 3HAYEHNE BPEMEHH UCTEUEHUS )KUIKOCTH.

48. B Tpex pa3nMUHBIX MECTaX HW3MEPWIHM TOJIIMHY IUIACTUHKH M IOJIyYHIIH
3Ha4YeHus a; = 2,3MM, d, = 2,5MM, a; = 2,2MM. 3anucarh U3MEPEHHOE 3HAYCHUE
TOJIIIMHBI TNIACTUHKH.

49. B Tpex pasnMyHBIX MeCTaX H3MEpWIM JIHaMeTp Kamwulsipa W HOIXYYHIH

UJ1-2. OIIK-1
Permraer TunoBkie
3a7a4u
npoQeCCHOHATBEHON
JESITEIBHOCTH Ha
OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB
MaTeMaTH4YeCKuX,
€CTEeCTBEeHHOHAYYHBIX
JCUHIUIAH C
MIPUMEHEHUEM
UH(OPMAIIIOHHO-
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHI
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3nauenus d; = 0,85mMmM, d, = 0,90mMM, d; = 0,80MM. 3anmcaTh H3MEpPCHHOE

3HAUCHUE JUaMeTpa Karnuisipa.

50. TIpousBesnn MHOTOKpaTHOE M3MEPEHHUE BPEMEHHW MaJICHHs INApUKA C OAHOU H

TOM e BBICOTBI W TONYyYWJIM 3HaueHus t; = 11,2¢, t, = 11,6¢, t; = 11,4c.

3anucarh U3MEPEHHOE 3HAYCHNE BPEMEHU MMaJICHUsI IIapHKA.

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

(17,8 + 0,2)m. 3amucaTh HCTUHHOE 3HAYEHHE CKOPOCTH JBIXKEHUS (1 = %)

52. Teno, mBurasch co ckopoctbio v = (10,0 + 0,1)M/C TPOXOAUT pacCTOSTHUE

S = (300 + 5)m. 3anmcaTh HCTHHHOE 3HAYCHUE BPEMEHHU IBIDKCHUSA (t = %).

53. MarepuanbHas TOYKa ABHKETCA €O 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 wmmeer mmomans omopsr S = (0,25 + 0,01) -

10~m% 3ammcarh HCTHHHOE 3HAYEHHE NABICHMS, OKA3BIBAEMOE STHM TENOM (P =

i)

56. Xunkocts Maccoii m = (100 +5) - 1073kr 3aHuMaeT B MeH3ypke 00bEM

V = (100 4+ 1)-1073m3. 3anucarh MCTHHHOE 3HAYEHHE IUIOTHOCTH HKHIKOCTH

(=7

57. Jlnmua xomuatel a = (9,5 + 0,1)M u mmpuna b = (6,2 + 0,1)m. 3amucars

HCTHHHOE 3HAYCHHE IO KOMHATHI (S = a -+ b).

58. O6neM Gemsuna B Gaxe V = (100 +5)-103m3, a mmorrocts p = (0,80 +

0,01) - 103kr/m3. 3amucaTs HCTHHHOE 3HAUEHHE MAacchl OeH3MHA B Gake (M = p -

V).

59. Cuna Toka B snexrpuueckoil namme J = (200 4+ 2) - 1073A, a HampsikeHue

U=(2,5%10,1)B. 3anucarp HCTHHHOE 3HAYCHHUE COIMPOTHUBJICHUSA JAMIIOYKH
U

(R=2).

60. Ipn HanpspKeHWH B 1enH laMibl Hakanusauust U = (220 + 5)B ee mMomHocTh

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

4.2.1. Jxk3ameH

Ok3aMeH sBhseTcs (OPMOIl OLEHKM KadecTBa OCBOEHHUS OOYYarOIIUMCS OCHOBHOM
npodeccuoHalbHOW 00pa30BaTeIbHON MpOrpaMMbl MO pazaenaMm AucHUIIMHbL. [lo pesynpratam
9K3aMEHa O0Yy4YaroIIeMyCsl BBICTABIISIETCS OLIEHKA «OTIMYHO», «XOPOLIO», «YIOBJIETBOPUTEIHHO»
WIN «HEYIOBIETBOPUTEIBHOY.

OK3aMeH MO JIUCUUIUIMHE IMPOBOAUTCA B COOTBETCTBUM C PACHUCAaHHEM MPOMEKYTOUHOU
arTecTallid, B KOTOPOM YKa3bIBa€TCsl BPEMsI €ro IMPOBEACHUSA, HOMEp ayIuTOpPHUH, MECTO
NPOBEIACHMS] KOHCYJAbTALIMU. YTBEPXKIACHHOE pacHuCcaHHe pa3MellaeTcs Ha HHQOPMALMOHHBIX
CTEeHJaX, a TaKXke Ha O(UIATIbHOM CaiiTe YHUBEPCUTETA.

VYpoBeHb TpeOOBaHMM /AJii NMPOMEKYTOUHOM aTTecTalu OOYy4aroUIUMXCs YCTaHaBIMBAETCS
paboueil mporpaMMoii JUCHUILIMHBI U JJOBOJUTCS 10 CBEEHHs 00y4JaloIMXCsl B Hadaje ceMecTpa.

DK3aMeHbl IPUHUMAIOTCA, KaK IpaBuIIo, Jiektopamu. C paspeleHus 3aBeayromero kadeapoit
Ha 9K3aMeHe MOXET MPHCYTCTBOBATh IpernojaBareib Kadeapsl, MPUBICUCHHBIN i1 MOMOIIM B
npueMe SK3aMeHa. B ciydae OTCyTCTBUS BeIyILIEro IpernojaBaTesiss 3K3aMeH IPUHUMAETCs
npernojaBaresieM, Ha3HaY€HHBIM paclopsKeHUEM 3aBelyIoIero kadeapoii.

[IpucyrcTBHE Ha B3K3aMeHe MpernoAaBarenel ¢ Apyrux kadenp 0e€3 COOTBETCTBYIOIIETO
pacropsKeHUsl PeKTopa, MpopeKkTopa Mo yueOHOH M BOCIMTATeNbHOW padoTe WM 3aMEeCTUTEINs
nupekropa MHcTUTyTa MO yaeOHOM paboTe He TOMyCKaeTCsl.

Jlia mpoBeieHNs 3K3aMEHa BELYLIUH NpEnoAaBare/lb HaKaHyHE IIOJYy4YaeT B CEKpeTapuare
JTUPEKTOpaTa 3a4eTHO-3K3aMEHAI[MOHHYIO BEJIOMOCTh, KOTOpasi BO3BpAIlaeTCsa 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
TECTUPOBAHUA. OK3aMEHAIlMOHHBbIE OMJIEThl COCTABIIAIOTCA 110 YyCTaHOBIEHHOW ¢Qopme B
COOTBETCTBUU C YTBEPXKACHHBIMU Kadenpoill 3K3aMEHAlMOHHBIMH BOMPOCAMU M YTBEPHKAAIOTCS
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3aBeAyIOIMM Kadenpoit exeronno. B Oumnere cogepKutcst Tpu Borpoca: 2 TEOPETHIECKUX BOTIPOca
U OJTHO IPAKTUYECKOE 3aJaHUE.

OK3aMeHaTopy MpelOoCTABISAETCS MPaBO 3aJaBaTh BOIPOCH! CBEPX OMIIETa, a TaKKe MOMHMO
TEOPETHUYECKUX BOIPOCOB JaBaTh Ul PELICHUS 3aJadyd U IPUMEPBI, HE BBIXOIAILME 332 PaMKH
IIPOMJCHHOIO Marepuala o U3y4aeMou TUCLHUILUIMHE.

3HaHUs, YMEHUS U HaBBIKH OOYYAIOLIMXCS OTMPENENISIOTCS OLEHKAMH «OTIMYHOY, «XOPOIIOY,
«YIOBJIETBOPUTENIBHOY, «HEYNOBICTBOPUTEIBLHO» M BBICTABIAIOTCSA B 3a4€THO-DK3AMEHALIMOHHYIO
BEJIOMOCTH B JICHb DK3aMEHA.

[Tpu mpoBeseHUM YCTHOTO 3K3aMEHa B ayIUTOPUM HE JOJKHO HAaXOIUThbcsA Oojiee IIEeCTH Ha
OJHOTO IIPETIONABATEIS.

[Ipu mpoBeneHNH YCTHOTO 3K3aMeHa OOYyYaroluiics BHIOMpAeT 3K3aMEHAIMOHHBIA OWUJIET B
CllyyallHOM MOpsAJKE, 3aTeM Ha3bIBaeT (aMWINIO, UMs, OTYECTBO M HOMEp 3K3aMEHALMOHHOIO
ounera.

Bo Bpems sk3ameHa oOyuwarolmiuecss MOTYT IIOJIb30BaTrbCs C pa3pelleHHsl 3K3aMeHaTopa
IPOrpaMMOM JUCIUIUIMHBL, CIPAaBOYHOW M HOPMAaTHBHOW JINTEPAaTypoOH, APYrUMH INOCOOUAMU U
TEXHHUYECKUMH CPEICTBAMHU.

Bpemst monrotoBku oTBeTa MpH caade dK3aMeHa B YCTHOH (opMe JODKHO COCTaBISATH HE
meHee 40 MUHYT (110 JKeTaHuI0 00yJaroLIerocs OTBET MOXKET ObITh 10CPOUHBIM). Bpems oTBera — He
Oozee 15 MUHYT.

OO0yuaroimuiicsi, UCTIBITHIBAIOLIM 3aTPYJHEHUS [IPU MTOJTOTOBKE K OTBETY 110 BBIOPAaHHOMY UM
OuieTy, IMeeT MpaBO Ha BHIOOP BTOPOro OMiIeTa ¢ COOTBETCTBYIOIIMM IPOMJICHHEM BPEMEHH Ha
noArotoBky. [Ipy oKoHYaTETLHOM OLICHMBAHUU OTBETA OLIEHKA CHIDKAETCs Ha oAMH Oayul. Beinaua
TPEThEro OMiIeTa He pa3pemaeTcs.

Ecnn oOydaromuiics sBUJICS Ha 5K3aMEH, M, B3iB OWJIET, OTKa3ajcs OT MPOXOXKICHHUS
aTTeCTallMd B CBA3U C HEMNOATOTOBIEHHOCTBIO, TO B  BEIOMOCTH €MY BBICTABJISETCSA OLICHKA
«HEYNOBJIETBOPUTEIBHON.

Hapymenune aucuuIUIMHBI, CIUCHIBAHHE, HCIIOIB30BaHHE OOYYArOIIMMUCS HEpa3pelIeHHBIX
HEYaTHBIX M PYKOIIUCHBIX MarepuajoB, MOOMJIBHBIX Tele(OHOB, KOMMYHUKATOPOB, IIAHIIETHBIX
KOMITbIOTEPOB, HOYTOYKOB U IpYTMX BHUJIOB JINYHOW KOMMYHHUKAI[MOHHON U KOMIIBIOTEPHON TEXHUKU
BO BpeMs aTrTeCTallMOHHBIX MCIBITaHUH 3ampelieHo. B ciydyae HapymieHus 3Toro TpeOoOBaHUs
npernojaBaresib 0053aH YJAIUTh OOYydYaloUIerocs W3 ayJuTOpPUU M TPOCTABUTh €My B BEIOMOCTH
OLICHKY «HEYAOBJIETBOPUTEILHOY.

BricTaBiieHHE OLICHOK, IIOJY4YEHHBIX IIpU IIOABENCHUM PE3YIbTATOB IPOMEKYTOUYHOMN
arTecTaluy, B 3a4€THO-DK3aMCHALMOHHYIO BEIOMOCTb M 3aYETHYIO KHUXKKY IIPOBOJUTCA B
INPUCYTCTBUM camoro oOyuatouierocs. [IpenogaBarennu HeCcyT NEepCOHANBHYIO OTBETCTBEHHOCTh 3a
CBOEBPEMEHHOCTb M TOYHOCTb BHECEHUs 3allMCEH O pe3ylbTrarax NPOMEKYTOYHOM arrecTalvu B
3a4€THO-2K3aMEHAIIMOHHYIO BEIOMOCTb.

HesdBka Ha dK3aMeH OTMEYaeTCs B 3aU4E€THO-DK3aMEHALMOHHOM BEIOMOCTH CIIOBAMM «HE
SABUIICSI.

Jns  oOydaromuxcsi, KOTOpble HE CMOIIM CcJaTh S5K3aMEH B YCTAHOBJIEHHBIE CPOKH,
VYHHUBEpCHTET yCTAHABJIMBACT IIEPUOJA JIMKBHJIALMKM  3aJ0JDKEHHOCTH. B 3TO0T  mepuon
IIPENO/IaBaTelld, MPUHUMABILINE JK3aMEH, JOJDKHBI YCTAHOBUTH HE MEHEe 2-X JIHEH, KOIla OHH
OyayT nmpuHUMaTh 3aj0JDkeHHOCTH. WHdopManus o JMKBUIAIMHM 33J0JDKEHHOCTH OTMEYaeTcs B
HK3aMEHAIllMOHHOM JIUCTE.

OO6yuaromumMcsi, MOKa3aBIIUM OTIMYHbIE U XOPOIIME 3HAHUS B TE€UYEHHE CEMECTpa B XOJe
MOCTOSIHHOTO TEKYILEro KOHTPOJS YCIIEBa€MOCTH, MOXET OBbITh MPOCTaBIEHA 3>K3aMEHAlMOHHAs
OLIEHKa JOCPOYHO, T.€. 0e3 ciaun 3k3aMeHa. OleHKa BBICTABISETCS B AK3aMEHALIMOHHBIN JINCT WU
B 3a4€THO-DK3aMEHALIMOHHYIO BEJOMOCTb.

WMHBanmupl 1 MA@ C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710POBbsSl MOTYT CJIaBaTh 3K3aMEHBI B
MEKCECCHOHHBI TEpHOl B CPOKH, YCTAHOBJIEHHBIC WHAMBUIYAIbHBIM Y4YEOHBIM IJIAHOM.
WMHBanuapl ¥ JuLa ¢ OrpaHUYEHHBIMA BO3MOYKHOCTSIMU 3/I0POBbsI, UIMEIOIINE HAPYIIEHHUS OIIOPHO-
JIBUTaTEIbHOIO ammapara, JOIYCKAlOTCS Ha arTeCTAllMOHHBIE HCIBITAHUS B CONPOBOXKICHUU
ACCUCTEHTOB-COIPOBOKAOIINX.
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[Ipouenypa nmpoBeaeHHs] MPOMEXKYTOUHOI arTecTaluu JIjs OCOOBIX CIy4yaeB H3JIOKEHA B
«[TonokeHUH O TEKyIEM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOYHOW aTTECTAIMH OO0YJarOIIMXCs
no OIIOII 6akanaBpuara, cnenpanurera u Maructparyps»y ©®I'BOY BO 10xu0-Ypanbckuii [AY.

Ne OrneHOYHBIE CPECTRA Kon n HanmeHoBaHue
WHJHUKaTOpa
KOMITETCHITH
1 1. Marepus u ee Buabl /llonstue «wmarepust». Buppt wmarepun. [Momstus | UJI-1 YK-1
«BEIIECTBO» W «Iojiey. Buabsl B3auMoneHcTBMH W WX cymHocTh. [loHarue | OcymiecTBIsSET MOUCK,
«huzuka». Poxp ¢pusuku B npodeccun./ KPUTUYECKHH aHAIU3 U
2. Jlwxenue u ero ¢popmsl /TloHsTHE «1BUKEHNE». POPMBI ABMIKEHHS MaTepHX M | CUHTE3 MH(POPMALIHH,
UX CYIIHOCTh. MeXaHNYeCKoe JBIKEHUE U €r0 BUABL./ NPUMEHSIET CUCTEMHBIHN

3. Bunsl Mmexaandeckux kojebaHuid n ux ypaBHeHus /[1o xapakrepy GU3NIECKOTO | TMOIXOM [UIS PELICHHUS
npouecca. [To xapakTepy 3aBHCHUMOCTH OT BpeMeHH. [1o crocoOy BeiHYXAeHuUs. [1o | mocTaBneHHBIX 3a1a4
XapakTepy M3MEHEHUs aMILTHTYAbl. CI0KeHHEe TapMOHUYECKUX KOJIeOaHUH OZHOTO
HarpaBlieHU./

4. Tapmonmueckuii ocumwmitop /[loHATHE «TapMOHHYECKHH OCHHILIATOPY.
INonsaTre «pu3nIecKnuil MasITHUK». YpaBHEHUE ABIKEHHUS (PU3MIECKOTO MAasSTHHKA.
Yacrora u nepuo koiedanuit pusnueckoro MastHuka. [loHsATHE «MaTeMaTn4ecKuit
MasTHUK». YpaBHEHHUE IBU)KEHUS MaTEeMaTHUECKOro MasTHHKA. HacToTa U mepHon
KoeOaHU MaTeMaTHYecKoro MasiTHHKa. [lOHATHE «IIpYXMHHBI MasTHHKY.
YpaBHeHHE IBIDKEHHs MpPYKUHHOTO MasTHHKa. YacTtoTra M mepuoj KojeOaHHH
NPY>XUHHOTO MasiTHUKA./

5. Tunsl mexanunueckux BosH / [lomepeuHble W MpoOxOJBHBIE BOJIHBI. BomHOBas
noBepxHocTh. @poHT BoNHEL [Inockue u cepuueckue BOJHBI M UX YPaBHEHUS.
Berymue u crosame BoiHBI, UX ypaBHeHHA. CHEKTp 3BYKOBBIX BOJIH: MH(]pPa3ByK,
CJIBIIIMMBIH 3BYK, YIIBTPa3ByK./

6. OcHOBHBIC TONOXKEHHUS CHeNHadbHON Teopun otHOcuTenpHOCTH (CTO)
/Mpuaoun  otHocutenbHOcTH — [ammnes.  OCHOBHOE — NOJIOKEHHWE — TECOPHUH
otHocutenbHoCTU. [TocTynare CTO Ditnmiretina. [Ipeodpasosanus Jlopeniia./

7. OcCHOBHbIE 3aKOHBI CIIEIIMAIBLHON TEOPHUH OTHOCHUTEIBHOCTH /PensITHBUCTCKUI
3aKOH CIOXEHHA CcKopocTe. OCHOBHOH 3aKOH pPENSTHBUCTCKON JHHAMHKH
MaTepualbHOW TOYKH. 3aKOH B3aMMOCBS3M MEXAY MAacCOil M CKOPOCTBIO. 3aKOH
B3aUMOCBSI3H MacChl ¥ JHEPTHH./

8. OcHOBHBIE TOJIOXKEHUS  MOJIEKYIsIpHO-KHHeTHuecko  Teopun  /IlepBoe
nonoxenne MKT. Monekyna. Arom. KomndectBo BemectBa. MonsipHas macca
BemmectBa. Bropoe monokenne MKT. BpoyHoBckoe nBmkenue. duddysus
BemiectB. Tperbe monoxkenue MKT. ['padmk 3aBHCHMOCTH CHIIBI B3aUMOACHCTBHS
OT PacCTOSIHUS MEXIY MOJIEKyJIaMu./

9. SBnenns nepeHoca /[ToHsATHE «sBIEHHUA NepeHOCa». TemIonpoBoIHOCTb. 3aKOH
Oypee. [Ipumepsr TemmonpoBogHocTH. [Juddysus. 3akon Duka. I[Ipumeps
JuGdy3un BeIIeCTB, HAXOAAIMIMUXCS B PA3IUUHBIX arperaTHbIX COCTOSHHAX.
Bsi3kocTh win BHyTpeHHee TpeHue. 3akoH HeioTona. KoadduuuneHt Bsi3kocTn Kak
XapaKTepUCTUKA CBOMCTB XUIKOCTEH./

10. MonexynsipHble siBieHus B ra3ax /['azoo0pasnoe coctosinue. M3oTepMuueckuii
nporiecc. 3akoH bBoia-Mapuorra. ['padukm  H30TEpMHUYECKOrO — Mpolecca.
W306apuerii mpouecc. 3akon [eii-Jlroccaka. I'paduxu m300apHOTO Tpomecca.
W3zoxopusrnii nponecc. 3akon Hlapis. [paduku n3oxopHoro nponecca. AnuadaTHBIH
npouecc. Ypasaenue [lyaccona. I'paduku agnabarnoro nponecca./

11. PeanpHuble Ta3bl 1 mapsl /[IOHATHS «peaNbHBIA Ta3» U «mmap». HeHachIieHHBIH
nap. Haceimennsnii map. Kpuruueckoe cocTtosiHMe BemecTBa. AOCOIIOTHAs
BIQXHOCTh BO31yXa. MakcumanbHas BIaXHOCTh Bo3ayxa. OTHOCHTENbHas
BIAXHOCTh  Bo3Ayxa. Ilpubopsl anst W3MEpeHHs  BIAXHOCTH — BO3AyXa:
TICUXPOMETPHI, TATPOMETP BOJIOCSHOM, TUrporpad./

12. MonekynsipHble  siBjeHUsT B kuAKOCTsAX /IIOHATHE (OKHIKOE COCTOSHHE
BEIIIECTBaY. XapaKTep MOJEKYISIPHOTO IBHKEHHUS B XKHUAKOCTAX. [I0OBepXHOCTHBIN
cloil B KMAKOCTAX. MonekyisipHoe maBiieHWe. llOBEpXHOCTHOE HaTsSKEHHE.
Kos¢ddummment moBepxHocTHOrO HarskeHns. CMadnBaHWE W HECMadMBaHUE.
Kanusipasie siBnenus. @opmyna bopenm->Kropena./

13. MosnekynsipHble siBieHus B TBepablX Tenax /[lonsite «TBepmoe cocrosHHE
BemlecTBay. Kpucramnnyeckne ©  aMopdHble TBepiable Tena.  XapakTep
MOJIEKYJISIPHOTO JIBHKEHUs B TBepAbIX Tenax. [loHsTne «aedopmanus», ee BUIBI U
tunsl. 3akoH ['yka. Moyl yIpyrocTu Kak XapakTepuCTHKa CBOMCTB TBEPAbBIX Tell./
14. Termoobmennsle npouecchl /TemnonpoBogHocts. 3akoH @Pypbe. Ilpumepst
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TEIUIONPOBOJIHOCTH. Konsexknus. Hcnapenue. Tennosoe U3JTy4eHUeE.
TennoemMkocTb. YienbHas TeIIOeMKOCTb. MossipHas TermioeMkocTs. 3akoH [ecca.
VYnenbHOE TEIIOCO/IepKAHUE MPOJIyKTA. TennonpomyKuus. VYnenbHas
TETIONPOAYKITHS./

15. BemecTtBo B JNEKTpUYECKOM TIoNe //IBIKeHWE 3apsHKCHHBIX YacTHII B
anekTpudeckoM 1mnosie. [loHsATHE «IPOBOAHMK». SIBIEHHME HIEKTPOCTATHUECKOM
MHIYKIUH. DIEKTPOEMKOCTh IpoBonHKKa. Konnercatop. [loTeHnmansHast sHEprus
koHzeHcatopa. Ilonsatne «auanektpuky». llomspuszanmss ausnexktpuka. [pynmsl
JUAJIEKTPUKOB: MOJSPHBIE, HEMOJSIPHBbIE, KPHUCTANIMUECKHUE, CETHETOIIECKTPHUKHU.
OTHOCHTENbHAS TUANIEKTPUYECKasi IPOHUIIAEMOCTh Cpe/ibl./

16. OcHOBHbIE TOHATHSA IOCTOSHHOTO  3JeKTpudyeckoro Toka /[lonsitus
(OQNEKTPUUYECKUN  TOK»,  «IIOCTOSHHBIN  JJEeKTpUYECKHH  TOk».  YcioBus
CYIIECTBOBaHUS  JNeKTpudyeckoro Toka. Cuma Toka. IInoTHocTh  ToOKa.
OnexkrpoaBrkymias cmia. Pabora Toka. MomHuocte TOK. IlocnmemoBatenmsHoe H
MapajulelbHOE  COCOWHEHHWE  INPOBOJHHWKOB.  [IpUMEHEHHE  IOCTOSHHOTO
JNMEKTPHUECKOTO TOKA B CEIECKOM XO3AHCTBE./

17. OcHOBHBIE 3aKOHBI TOCTOSHHOTO 3JEKTpHYeckoro Toka / 3akoH Owma mms
OIJHOPOAHOTO y4acTKa Ienu. BomprammepHas xapakrepucTuka. CoONpoTHBIICHHE.
YnenpHOE CONPOTHUBICHUE. YEIbHAS JMEKTPHUECKAs TPOBOANMOCTb. 3akoH OMa B
muddepennnansHom Buae. 3akoH OMa 111 HEOJHOPOAHOTO y4acTKa LEMH. 3aKoH
Owma jyis nonHoit nernu. 3akon Jxoynsa-Jlenna. TemmoBoe nelicTBre Toka./

18. TloCTOSHHBIN ANEKTPUUECKUHA TOK B PA3IMYHBIX cpeax /DICKTPUYECKUN TOK B
MeTa/ax. OJEeKTpUYecKHd TOoK B raszax. llpupoma snmexkTpudeckoro TOoKa B
anekTponuTax. IIOHATHA «AIEKTPOIUTHDY, «IIEKTPOIUTHYECKAs TUCCOIMAIIUS
3akonsl Papanes pia snekrponusza. [lonynpoBoguuku. [Ipupona 3nekTpuyeckoro
TOKA B MOJIYNPOBOJHUKAX. THITBI IPOBOJUMOCTH MOTYIIPOBOIHUKOB./

19. DnemeHTH TeoMeTpuueckoi onTuku /CBeToBOH Jy4. OTHOCHTENBHBIN
MOKa3aTeNlb IIPEJIOMIICHUs. AOCONIOTHBIM TIOKa3aTenb MpPENTOMICHHS. SIBIeHus,
BO3HHUKAOIINE Ha TPAHHUIIE pas3felia Cpel: OTPaKEHHE, PEIOMICHNE, OTPakeHHE.
Yron mHONHOTO OTpaXEHWsA. 3aKOH MPSMOJIMHEHHOTO pPAaCHpPOCTPAaHEHUS CBETa.
3aKOHBI OTPAKEHUS U TIPEJIOMJICHHS CBETa Ha TPaHMIIE paszaera cpen./

20. OcHoBbl  (oromerpun  /IloHsiTHE  «doTOMETPUSI».  DHEpreTUUECKHE
(oTomMeTpruUecKre BEIMUMHBL: MOTOK M3Iy4eHHs, CUJIa U3JIy4eHHs, O0yueHHOCTb,
SHepreTuYeckas CBeTUMOCTb, DHEPreTHYeCKast IPKOCTh, IKCIO3ULIUS, CTIEKTpaIbHAs
TUIOTHOCTh SHEPreTHYEeCKOU CBETUMOCTH. CBETOBBIE ()OTOMETPUUYECKUE BETUUUHBIL:
CBETOBOM IIOTOK, CHJIa CBETa, OCBEIIEHHOCTb. D(QeKTHBHbIE (GOTOMETpHYECKHE
BEJIMYMHBI [UI yIbTpa(uoIeTOBOH YacTH CIIEKTpa: 3pUTEMA, 3PUTEMHBIN IOTOK,
CHJIa JPUTEMHOTO OOJy4eHHs, S3pHTeMHass OOIydYeHHOCTb, OaKTEPHIUIHOCTH,
OaKTepHIMAHBIA TOTOK, CuiIa OaKTepPHIUIHOTO OONydeHHs, OakTepHIuIHAs
00ITy4eHHOCTB./

21. BomHoBrIe cBoiicTBa yactull /Popmyna ne bpoitnsa. Audpakuus 3MeKTpOHOB H
HEUTpOHOB B Kpucramwiax. HeonpenenenHoctu [eizeHOepra. CooTHoIIEHHUE
HeompezeacHHoCTel. BoiHoBast pynkuus. Ypasaenus [Ipeaunrepa./

22. VI3MepeHue III0THOCTH CITUPTa

23. V3aMepeHnue MIOTHOCTH PacTBOPa COJIU

24. VI3amepeHue UMITyJIbca Tel 0 B3aUMOACHCTBHS

25. V3mepenue uMmyiibca Tej MOCIe UX B3aUMOICHCTBHS

26. VccrienoBaHue 3aBHCHMOCTh YIVIOBOIO YCKOPEHHS BpAIIAfOLIErocsl Teja OT
MOMEHTA BPAIIAIOIIEH CHIIBI

27. VlccnienoBaHue 3aBHCHMOCTH YIVIOBOTO YCKOPEHMS BpalIaloIerocss Tejaa OT
MOMEHTa WHEPIIUU

28. HabmroneHune BIMSHHS JUIMHBI MaTeMaTHYecKOTO0 MasTHHKa Ha TIEPUOXA €ro
KoJIeOaHUs

29. 3MepeHne YCKOpEHHs CBOOOIHOTO MaJeHUS] METOJOM MaTeMaTH4YeCKOro
MasTHUKA

30. M3MepeHre  OTHOCHTENIBHOM  BI&XHOCTH  BO3[AyXa  acHHPalMOHHBIM
MICUXPOMETPOM

31. M3MepeHre OTHOCUTENbHOM BIAXKHOCTH BO3/[yXa CTATHYECKUM MICHXPOMETPOM
32. V3MepeHne OTHOCUTENbHOM BIQXKHOCTH BO3/IyXa THTPOMETPOM BOJIOCSHBIM

33. M3MepeHne OTHOCHTENIHHOM BIIaXKHOCTH BO3/lyXa THrporpadom

34. N3zmepenue ko3 punmenTta BI3KOCTH TUCTHIUINPOBAHHOM BOIBI

35. M3mepenue ko3 punmenTa BI3KOCTH CIUPTA

36. M3mepenue ko3 uimenTa moBepXHOCTHOTO HATSHKEHUS! KHUJKOCTH
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37. VccnenoBanue ynpyrux CBOWCTB KOCTHOM TKaHU

38. HabmroneHue ocuyuiorpaMMbl IEpEeMEHHOTO ToKa

39. Habnromenne  oCHMILIOTpaMMBI  OJZHOIOJYIIEPHOAHOTO  BBIIPSMIICHHS
MEPEMEHHOTO TOKa

40. Habnronerne  OCHMJUIOTPAMMBI  JIByXTIOJNYIIEPHOJHOTO  BBIIPSMIICHUS
MIEPEMEHHOTO TOKa

41. V3MepeHne HHAYKINH MarHATHOTO TIOJIS

42. V3mMepeHne 3MeKTPOIPOBOAHOCTH YKUBOH TKaHU

43. M3mepenue ynelpHOro CONPOTHBIICHUS KUBOH TKAHU

44. V3mepenue yBennueHHus: OObEKTUBA U BEJTMYMHBI MUKPOOOBEKTa

45. Ompenesnenue anepTypsl U npejesa pa3penieHst MUKpOCKoIa

46. l3mepenue OCBEIIEHHOCTH B J1a00paTopuu

47. M3mepenue CUIIbI CBETA JIAMITbl HAaKaJIMBaHHS

48. N3mepenne [UIMHBI CBETOBOW BOJHBI IPH NPSIMOM M HAKIOHHOM IaJCHUN
CBETOBBIX JIyuel

49. N3mepenne KOHIEHTPALUH PACTBOPOB ONTHYECKH aKTHBHBIX BEIIECTB

50. HabmroneHune CrieKTpoB HCITyCKaHUS CBETa

51. HabmnromeHne CrieKTPOB MOTJIOIEHHSI CBETa

52. Kunemarnka mocTymaTenbHOTO [nBIOKeHHS /IloHATHE «ImmocTymarensHOe
nBmkeHue». Cucrema orcdera. Teno orcuera. CriocoObI onpeneaeHus! MOMOKESHUS
Tena B mpocTpaHcTBe. Ilepememenne. CKOpOCTb: MIHOBEHHass M CpeRHSA.
YckopeHue: MrHOBEHHOE, cpeHee, nosHoe. CocTaBisonye yCKopeHusl./

53. Jlunamuka moctymnarensHoro apwxkenus /Ilepeeiii 3akoH HeroTtona. Macca
tena. MueprHocth. IlmoTtHocTh BemectBa. Btopoit 3akon Heiotona. Cuina.
Wmmnynbc Tena. 3akoH coOXpaHeHHs uMIynbca. Tperuii 3akon HprotoHa./

54. DHepreTHyecKkne XapaKTEPUCTHKHU MOCTYNATEIbHOTO JABWXKEHHS /DHEprusl.
Kunernueckast n nmoreHnuanbpHas sHeprus. [lomHas MexaHHdecKas SHepTus. 3aKoH
COXpaHEHUS MEXaHWIecKoi sHepruu. Mexannmdeckas padora. KI1/I. MomHOCTb./
55. Kunemarnka  BpamatenpHOro  jaBwkeHHs  /[loHATHE — «BpamaTenbHOE
JBIDKCHHE». YIIIOBOE IEPEMEIICHUE. YITIOBas CKOPOCTH: CPENHsSI M MTHOBEHHAS.
YriioBoe yckopeHHe: cpeiHee 1 MTHOBEHHOE./

56. JluHamMuka BpaIIaTeIbHOTO JBIKCHHS /MOMEHT HWHEPIMH MaTepHabHOM
Touku U Tena. Teopema Illteitnepa. MomeHT mMmmynbca. MomeHT cuibl. Ilneuo
cuipl.  OCHOBHOE  ypaBHEHHE  JMHAMMKM  BpalllaTelIbHOTO  JBIDKCHHSA.
LlenTpudyruposanue./

57. DHepreTHdeckue XapaKTEPUCTHKH BpallaTeJIbHOTO JABW)KEHHs /JHEprusl.
Kunernyeckast 3Heprus. 3akOH COXpaHEHHS MEXaHHUECKOW SHEpruu [uid Tedja,
YUYacTBYIOIIETO OJHOBPEMEHHO B IIOCTYNATEIbHOM M BpAIllaTeNIbHOM JBM)KECHHU.
Mexanndeckast paboTa ¥ MOITHOCTS./

58. Xapakrepuctuku koneOarenpHOe JIBIDKeHHE /IloHATHE —«KONIEOaTeBbHOE
JBIDKCHHE». YpaBHEHHWE TapMOHHYECKHX KoneOaHuid. CmemieHue. AMIUTUTYA.
Huknrueckas gacrora. Yactora konebanwus. [lepuon konedanus. daza konebaHuit.
CropocTh konebanus. Yckopenue. Crna. DHeprus./

59. BosHOBO# mpouecc u ero xapaxkrepuctuku /IIoHSITHE «BOJHOBOI MpolECcC»
(MexaHuveckas BOJHA). VICTOYHUKHM MEXaHUYECKUX BOJH. YCIOBHS BOSHHKHOBEHUSI
MeXaHW4ecKuX BONH. JlninHa BomHBL CKOPOCTh BOJHBI. YacToTa BOJHBI.
PacnpocTpanenre BOJH B pa3iUyHbIX cpenax. HTEHCHUBHOCTb. YpPOBEHb
WHTEHCUBHOCTH.  IpoMKOoCTh.  AKycTHYeCKOE€  JaBleHHe.  AKycTHUecKoe
conporupneHne. Bektop YmoBa. CBoilcTBa MEXaHWYECKHUX BOJH: OTpPaKEHHE,
npeioMIIeHHe, OMIOIIeHHe, HHTephepeHus./

60. OcHOBHBIE TOHATHS W ypaBHEHHS MOJEKYIIpHOW ¢(usukm /MneanbHbId ras.
HaBnenne. OcuoBHoe ypaBHeHrne MKT. YpaBHeHHe cOCTOSHHUS HAEAIBLHOIO Trasa.
VYpaBuenue MenneneeBa-Knaneifpona. Ilocrosinnast bonbumana. ®dusznueckuit
CMBICTI ITOCTOSTHHOW bosbimana./

61. Iewxenne wmonekyn BemectB /HauGonee BepositHas ckopocth. CpenHsis
KBazpaTn4yHas ckopocTb. Cpenmuss apudmermueckas ckopocts. OmbiT LlTepHa.
Kpuast pacnpeneneHust MOJIEKyll HIEaTbHOTO Ta3a Mo CKopocTsIM. Pacmpenenenue
MakcBemna. Pacnipenenenne bonbnmMana./

62. OcHoBHbIE MOHATHS TepMoanHaMuKH /TepmonuHamuka. TepMoanHaMuuecKas
cUCTeMa W ee¢ THIBL. TepMOTMHAMHUYEeCKHe MapaMeTphl. TepMOIMHAMHUYECKOe
COCTOSIHHE CHUCTEMBI. TepMOoaMHaMUUECKHII TPOLIECC U €ro THIIBL./

63. Buyrpennsas sneprus rasza /Temneparypa. CpenHsisi KHHETHUECKas SHEPIHs
JIBIDKeHUs MoJIeKys1. Yucio creneneit cBo0obl. BHYTpeHHsIs1 3HEpTHsl OHOTO MOJIS

nJ-2. OIK-1
PewaeT Tunossie
3aa4un
npodeCcCHOHATBLHON
JeSITEIBHOCTH Ha
OCHOBE 3HaHUI
OCHOBHBIX 3aKOHOB
MaTCMaTU4YCCKHX,
€CTEeCTBEHHOHAYYHBIX
JCUHIUIHH C
MPUMEHEHHUEM
HHPOPMAITNOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHI
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rasa u Jito0oi Maccel raza. CriocoObl U3MEHEHHSI BHYTPEHHEH 3HEPTHU CUCTEMBL./
64. IlepBoe Hauano TEPMOAMHAMHUKM W €ro IPUMEHEHHE K H30IpoLeccaM
/DU3AYECKUA CMBICIT TIEPBOTO 3aKOHA TEPMOAMHAMUKH. [IpuMeHeHue TepBOTro
3aKOHAa TEPMOAMHAMHUKH K H30TEPMHUYECKOMY, H300apHOMY, HW30XOPHOMY U
apnabaTtHOMY mporeccy. [IpuMeHeHne epBoro 3aKkoHa TEPMOJVMHAMUKHN K KHBOMY
opranusmy./

65. Temmospie pgpuratenu /IIoHATHE «TEIJIOBBIE JBUTATENW». YCTPOWCTBO
terutoBoro  geurarensd. Llukn Kapro. Kosddumument momesHoro mefcTBHA
teroBoro asurarens. [Tyru noseimenust KI1J] reruoBoro aeuraress./

66. DuTpomnus /TlonsiTne «GHTPOIHUAY. ITonsTue «o0OpaTuMbIit
TePMOJUHAMUYECKUN MpoIecc». OHTPOMUS U3OIMPOBAHHOM CHCTEMBI MpHU
oOparuMoM  TepMOAMHaMU4YecKoM  mporecce.  [loHatne  «HEeoOpaTHMBIi
TePMOJUHAMUYECKUN MpoIecc». OHTPOMUS HU3OJIMPOBAHHOM CHCTEMBI MpU
HEoOpaTHMOM TEPMOANHAMHYECKOM Iporiecce./

67. Bropoe Hawamo TepMoawmHAMHUKH / BTOpoli 3akoH TEepPMOAWHAMHUKH.
IIpumeHeHre BTOPOro 3akOoHa TEPMOAMHAMUKH K m3onponeccam. L{ukn KapHo Ha
muarpamme T-S. IlpumeHeHme BTOPOrO 3aKOHA TEPMOAWHAMHUKHA K  KHBBIM
opranuzMam./

68. OmekxTpocTatnka /ONEKTPUYECKHHA 3apsii. OJIEMEHTapHBIA 3ICKTPUICCKHA
3apsaa. Bunsl 3apspoB. BzaumopelicTBue 3apspKeHHBIX Ted. OJIEKTpU3aIusl Tedwl.
3akoH KynoHa. 3akoH COXpaHEHHMs IEKTPUIECKOTo 3apsiaa./

69. Dnextpuyeckoe mose B Bakyyme / [ToHsTHE «3ekTpuueckoe moiey. CBoicTBa
anekTpudeckoro nois. HanpsokenHocrs. IlpuHnun —cynmepnosuuuy — HoOJen.
[Morennuan. Ilpununun cynepnosunuu moiei. Pabora mons. Teopema [aycca.
[TpuMeHeHne HIEKTPUUECKOTO OJIS B CEJILCKOM X03siiicTBe./

70. MarHuTHOE TIOJIE€, €TO CBOWCTBAa M XapakTepucTHKH /IIoHSATHE «MarHUTHOE
nosie». ColicTBa MarHuTHOro noiyist. Muaykuus marautaoro nois. Cuna Ammnepa.
MarauTHOe B3aMMOJECHCTBHE MPOBOJHUKOB C TOKOM. MarHWTHas MPOHUIIAEMOCTb
cpenbl. MarHUTHBI NOTOK. MarHUTHBIA MOMEHT. HampskeHHOCTP MarHUTHOTO
nost. [IpuMeHeHre MarHUTHOTO TIOJISI B CETIbCKOM XO3sHCTBE./

71. MarauTtHble cBo¥cTBa BemecTB /IIpupoma marnermsma. JlnaMarHeTHKH.
[Tapamarnetuku. ®@eppomMarHeTHKH. J[BUkeHHE YacTHIl B MATHUTHOM 11oJIe./

72. DnekTpoMarHUTHAs MHAYKIHMS U CAaMOUHIYKLUS /SIBIEeHHE NIEKTPOMarHuTHOM
uaaykiud. Onelt @apanesd. 3axoH dDapanest A 3IEKTPOMAarHUTHONH WHAYKITHH.
IIpaBuno Jlenna u mnpaBmio npaBod pyku. SBnenue camoumHxaykmuu. OJC
CaMOMHAYKIMHU. VIHIyKTUBHOCTD IPOBOJIHUKA./

73. Tlepemennsiii snekrpudeckuil Tok /[loHATHE «mepeMeHHBIH TOK». [paduk
nepeMeHHoro Toka. Ilomy4yenue nepemeHHoro Toka. Jleficrytommue (3¢ dexTrBHBIC)
3HAYEHUs] CHJIBI TOKAa W HANPsDKEHHS TepeMeHHOro Toka. CONpOTHBIEHUE B IETAX
MEPEeMEHHOTO TOKa: aKTUBHOE, WHIYKTUBHOE, EMKOCTHOE M IOJHOE (MMIICIaHC).
PaGora ¥ MOIIHOCTH MEPEeMEHHOTO TOKa. [IpuMeHeHHe IepeMeHHOTo
JNIEKTPHUUYECKOTO TOKA B CEILCKOM XO3SHCTBE./

74. DnextpomarautHoe moje /IIoHATHE «3neKTpoMarHuTHOEe Tmose». OCHOBHBIE
MOJOKEHUsT Teopuu MakcBeiuia JUis 2JIeKTPOMAarHUTHOTO TONIA. YpaBHEHHSA
MakcBeiuia Ji1st 3JIeKTPOMarHUTHOTO T10JIsL./

75. DnekrpoMarHuTHble KoseOaHus /IIOHATHE «BIEKTPOMarHUTHbIE KOJEOaHUs.
Bunael  9neKTpOMarHMTHBIX — KoyleGaHWil:  CBOOOIHBIE W BBIHYXJCHHBIC.
KoneGarenbHplii KOHTYp. OHEPrus SIEKTPOCTATHYECKOIO MO KOHIEHCATOpa.
OHeprusi MarHUTHOTO TIOJSI KaTYIIKH. DHEPTUs SJIEKTPOMAarHUTHBIX KojieOaHMH.
YacroTa 1 mepruo COOCTBEHHBIX KOJICOaHUI./

76. DnexrpoMarHuTHBIE BOJHBI /TIOHATHE «3NeKTpOMarHuTHAs BosHay. [IoTHOCTH
MOTOKA 3JIEKTPOMAarHUTHOM oHepruu. Bekrop VYmosa-IloinTuHra. [uana3oHsl
3JIEKTPOMATHUTHBIX BOJIH: Pa/IMOBOJIHBI, HHPPAKPACHOE U3ITyYeHHE, BUJUMBIN CBET,
yApTpadroIeTOBOE M3IyYeHNE, PEHTTEHOBCKOE M3Iy4YeHHE, raMMa-u3iIydeHue. 1x
(bu3HUeCcKIe XapaKTepUCTHKH, HCTOYHUKH, CBONCTBA, 00IacTH puMeHeHuSL./

77. Nnrtepdepentust cera /[loHsiTre «uHTEpdEepeHnns cBeTa». KorepeHTHBIE
BonHBI. CriocoOb1 HabMrOneHNs nHTEepdepermn: onblT KOHTa, bunpu3mer Openens,
3epkana Ppenens, uHTEpPEpPeHINS HA TOHKUX IUIEHKaX. Pa3HOCTH Xoma BOIH.
YcnoBus BO3HUKHOBEHHS WHTEPPEPEHIMOHHBIX MAaKCHMYMOB W MHHHMYMOB.
OmnpeneneHue  pe3yabTHPYIOIIEH  aMIUIMTYIbl KoJeOaHMH TpH  HAJIOXKEHUH
KOT€PEHTHBIX BOJH. [IpumMeHeHue nuTepdepeHn./

78. Mudpakuuss n nomsipuszanus ceera /[loHsTtne «audpaknus». YcinoBus
HaOmonenust judpaxkiuu. udpakuus cBeta Ha JuQpakIMOHHOM pelleTke.
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VYcinoBus BO3HMKHOBEHMST MAakCMMyMOB UM MHUHUMYM judpakumu. Ilonstus
«ECTECTBEHHBIH CBET» M «IOJAPH30BaHHBIN cBeT». [lomyueHne monsspu3oBaHHOIO
cBeTa. 3aKoH Mauroca 71 ONpeeIeHUsI HHTEHCHBHOCTH CBETA MPOLIEIIETO Yepe3
MOJNSIPU3aTOp,  AHANM3aTop, TOMSIpU3aTOp M aHamm3arop.  llpuMeHeHHe
TIOJISIPU3AITIHL./

79. Hucnepcus ceera /[lonstne «mucnepcusi». Bumsl aucmepcuu: HOpMaibHAs,
aHoManbHas. [IoHATHE «cTieKTp». BHAbI CIIEKTPOB: HMCITyCKaHHSA W IOIVIOIICHHS.
CrutomniHsle, THHEWYATHIE U MOJI0CaThIe CTIeKTPHI. CIIeKTpaibHBIN aHaIH3./

80. Ilormomenue (abcopOuus) cBera /[loHATHE «IOTIOIICHUE CBETa». 3aKOH
Byrepa. Koaddunmenrt nornmomienus. 3akon byrepa — bepa. OnTudeckas miaoTHOCTh
BemectBa. Ko duument npomyckanus. [IpuMeHenue B ceabckoM Xo3sticTBe./

81. Jlromunecnennus /[loHaTHE «IIOMHHECIEHIM». MeXaHU3M JIIOMHHECLIECHIINH.
Bunpt  momubecuenimu: — QuyopecueHuuss  u - ¢docdopecueHumsa.  Tunbr
JFOMUHECLCHIINH: XEMUITFOMUHECLICHIIUS, OMOXEMIITIOMUHECLICHIIHS,
Ka/IOTOMIOMUHECIICHIINSA,  PEHTITCHOMIOMHHECICHINS,  TPHUOOIIOMHUHECLICHINS,
(oromomuHectieHnHs. 3akoH Ctokca. JIIOMUHECTIeHTHBIH aHaIH3./

82. TeruoBoe n3nyudenue /[lonATHe «remuoBoe m3mydeHue». [IoHATHA «HONHAs U
CIEKTpalbHasl Jy4EHCITyCKaTelbHasi CIOCOOHOCTBY», «IOJNHAas W CIEKTpaJbHas
JTy4enonIONIaTeNbHAs  CIIOCOOHOCTB», «a0OCONIIOTHO YEpPHOE TEJo». 3aKOHBI
TeryioBoro u3ny4yeHus:: Kupxroga, Crepana — bonmbumana, Buna. 3aBucumocts
CIEKTPAIBbHON IJIOTHOCTH SHEPreTHYECKOH CBETHMOCTH a0COJIIOTHO YEpPHOTO Teja
OT JUIMHBI BOJIHBL./

83. ®oroadpexr /Tlonstue «doroapdexr». Bunpl dorodddexra: BHEWHHN u
BHyTpeHHui. HabOmomenue BHemHero ¢orodddexra. 3aKkoHBI  BHEIIHETO
¢dorosddekra. YpaBHenne OitHiureiiHa. Pabora BbIXOa 3IEKTpOHAa M3 MeTasUIa.
Kpacuas rparuna gortordpdexra./

84. Ddodexr Komnrona. [laBmenue cera /OmpiT KomnToHa. 3akoH COXpaHEHHS
umnynsca 3ekrpoHa. Omeir [1.H. JleGenmeBa. [laBmeHue cBera ans aOCONIOTHO
YepHOTO, OEI0T0 1 3epKaILHOTO Tena./

85. Mopgenmu ctpoenus aroma /Atommctiueckas moxpeib. Moxmens JIx. TomcoHa.
IInanerapnas Monenb aroma. Iloctymatel bopa. ®opmyna bamemepa. ®opmyna
bansmepa — Pumbepra. CrekTp wu3dydeHus aromMa Bopopona. Pamuyc oOpOHTHI
anekTpoHa. CKOpPOCTh JJEKTpoHA. OHeprus »HiekTpoHa. CHexkTp 3Heprui
JNIEKTPOHA. YPOBHH DHEPTUU./

86. DnemeHTHl cOBpeMeHHOH (u3uKi aromMoB U Mojekyn /KBaHTOBbIe uucia:
IJIaBHOE KBaHTOBOE YHCIIO, OPOUTAIbHOE KBAHTOBOE YMCIIO, MArHUTHOE KBaHTOBOE
YHCII0, CIHHOBOE KBaHTOBOE umcio. IIpasuna orbopa. [Ipuamun [aymu. ITpuHImn
MHHHUMYMa 3Hepruu. [lepronuueckas cucrema anementoB /.M. Menneneesa./

87. Crpoenne supa aroma /Mogenmu crpoeHHs artoMHOro sapa. OO0o3HaueHHe
aToMHBIX sgep. M3oromer. M3o6apel. M3oToHBL [edekr macchl. DHEprus CBS3M.
Snepubie cuibl./

88. PamgmoaxtmBHOCT, /  IloHsTHE — «pagMOaKTUBHOCTB».  EcTecTBeHHas
paaroakTUBHOCTh. VICKyCCTBEHHAss paJIMOAKTHBHOCTb. THIBI paJUOaKTHBHOTO
pacnama: anbda-, Oera-, ramma-pacnaj. Ilepuon monypacnanga.  3akoH
pPaaInoOaKTUBHOTO pacraja. /

89. Snepubie peakuuu /[loHsiTHe «siepHbIe peakiuny. Cxema siIEpPHON peakiyu.
Tunbl sIIEPHBIX PeaKUi: peaKisd aHHUTWISLUH, PEaKIUu ACICHHS sAep, Peakiiu
cuHTE3a szep./

90. DnemeHTapHbIE JaCTHIIBI /TlonsiTHe «NeMeHTapHbIe YaCTHIBD».
Knaccudukanms snemMeHTapHbIX yacTull. B3anmMozelicTBue 31eMEHTapHBIX YaCTHIL.
KBapku. ®yHaameHTaIbHbIE B3auMoieiicTBHsL./

Ixana u KPpUTCPUH OLCHUBAHUSA OTBCTA o6yqa}omeroc;{ IMPEACTABJICHLI B Ta6J'II/II_Ie.

Ixana Kpurepnn onennBanus

- 00yJaroIuiics MOJTHO YCBOMI YueOHBIN MaTepual;

- TOKa3blBa€T 3HAHUE OCHOBHBIX MOHATUH AUCHUIIIMHBI, TPAMOTHO IIOJIB3yeTCs
TEPMUHOJIOTUEN;

- TPOSIBIISIET YMEHHWE aHaJIW3UpOBaTh M 0000ImaTh MH(POPMANWIO, HABBIKK CBS3HOTO

OueHka 5 .

OITMCAHUs SIBICHUH U NPOIIECCOB;

(oTIaHO) . .
- JIEMOHCTpUpPYET YMEHHE H3JIararb Marepuall B OIPEACICHHOH JIOrM4ecKon
M0CJIE0BATENILHOCTH;

- IOKa3bIBaeT YMEHHE MWJUIIOCTPUPOBATh TEOPETUUECKUE IOJOKEHUS! KOHKPETHBIMHU
[IpUMepamu;
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- IEMOHCTPUPYET CPOPMUPOBAHHOCTh U YCTOHYMBOCTH 3HAHUI, YMCHUIA U HABBIKOB;
- MOTYT OBITh JOMYIICHBI ONHA—]BC HETOYHOCTH IPU OCBEIICHHH BTOPOCTCIICHHBIX
BOIIPOCOB

- OTBET YHOBJICTBOPSIET B OCHOBHOM TPEOOBAaHMSIM Ha OLIEHKY «5», HO IPH 3TOM HMEET
MECTO OJVH M3 HEJJOCTAaTKOB:

- B yCBOGHHMH y4eOHOTO MaTepHaa AOIYIIEHbI IIPOOENbl, HE MCKA3UBIIUE COACP)KAaHUE
OTBETA;

- B M3JIOXKEHUH MaTepHaa JOMyIIeHbl HE3HAUYNTENbHbIC HETOYHOCTH

Ornenka 4
(xoporo)

- 3HAHME€ OCHOBHOI'O TMPOrpaMMHOIoO Mar€puajia B MHUHHAMAJIbHOM 06’beMe,
TIOTPEIMHOCTH HETIPUHIUITMAIIBHOTO XapaKTe€pa B OTBETE Ha 3K3aMCHE: HETIOJIHO HWIIHA
HETIOCJIEAOBATEIIBHO PACKPBITO COACPKAHUE Mar€puala, HO IIOKa3aHO 06]].[66
TMIOHMMAaHUEC BOIIPOCOB;

- HUMCJIHUCH 3aTpyAHCHHUA WKW OOIMYUICHBI OIIMOKU B OIpPCACIICHNU HOHHTHﬁ,
HCIOJb30BaHUNU TEPMUHOJIOTHH, OIMMWCAaHUUN SIBIICHUN U mpoueccoB, HCIPABICHHBIC
TOCJIC HAaBOAAIIMUX BOIIPOCOB,

- BBIJABJICHA HCIOCTAaTOYHAasA C(l)OpMI/IpOBaHHOCTI) 3HaHIdI7[, yMeHI/Iﬁ U HAaBBIKOB,
06yqa}0n11/11710$[ HC MOXXCET NPUMCHUTH TCOPUIO B HOBOI1 CUTyallun

Orenka 3
(YIOBIETBOPUTEIHHO)

- mpoOenbl B 3HAHUSAX OCHOBHOIO IPOIPaMMHOIO MaTepuana, HPUHLUIIHAAIbHBIE
OLIMOKK NPU OTBETE Ha BOIIPOCHI;

- o0HapyXeHO HE3HAHHE WM HEMOHWMaHWe Oonplied wWin Hambojee BaKHOW 4acTH
y4eOHOro MaTepHana;

- IOITyLICHBI OMIMOKH B ONPEACICHUH NOHATHH, IPH UCIIONB30BAaHUH TEPMHHOJIOTHH, B
OINMCaHWM SIBICHUH W TPOLECCOB, KOTOPbIE HE HCIPABICHBI IIOCIEC HECKOJIBKUX
HaBOJIALINX BOIPOCOB;

- He c(OpMHPOBAHBI KOMIIETCHIIMH, OTCYTCTBYIOT COOTBETCTBYIOLIME 3HAHUS, YMECHHS H
HaBBIKH

Ouenka 2
(HEeyIOBIIETBOPHUTEIBEHO)

TecToBbIC 3a1aHUS 110 TUCIIUILIIMHE

Ne OLeHoYHbIE CPECTBa Kon n HaumeHoBanue
HMHIMKaTOPa KOMIICTEHIINU

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

Ha3bIBACTCH ... Ocy1iecTBiIsIeT IOUCK,

1) BemecTBOM KPUTHYIECKUM aHAIIN3 U

2) marepueit CHHTE3 MH(pOpMAIINH,

3) monem MPUMEHSET CUCTEMHBIH

4) Tenom MOAXO JUTS PEIICHUS

MOCTABJICHHBIX 337124
2. By Matepuu, U3 KOTOPOTO COCTOST TeJla, HAa3bIBAETCA ...
1) BemecTBOM

2) MoneKkynoi

3) nonem

4) atTomoM

3. By Matepuu, mOCPEACTBOM KOTOPOTO B3aMMOJICHCTBYIOT TENa, HA3BIBACTCS ...
1) BemecTBOM

2) MoOJeKyJI0i

3) monem

4) atomom

4. T'paBUTAIIMOHHOE B3aMMOJICHCTBUE OCYIECTBIISETCS MEWKTY 3a CUeT
TPaBUTAL[MOHHOTO MOJISL.

1) Teaamu, 0018 JAIOIIIMHI MacCOM TIOKOS

2) Tenamu 00NaJAONIMMU 3aPsIIOM

3) aneMeHTapHBIMU YaCTUI[AMHU

4) HyKJIOHaMH BHYTpH sIIpa aTomMa

5. DnekTpoMarHuTHOE B3aUMOJICHCTBHE OCYIIECTBISETCS MEXTY , 33 CHUeT
QJICKTPOMArHuTHOIO ITOJIA.

1) Tenamu, 00NAIAIOIUMH MAaCCOM MTOKOS

2) Tenamu 008 JAOLIMMU 3aPSIOM

3) aneMeHTapHBIMU YaCTUI[AMHU

4) HyKJIOHAMH BHYTPH sI[pa aTomMa
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6. Cnaboe B3aUMOJICHCTBUE OCYIIECTBISICTCS MEKY ...
1) tenamu, 00MAAIOIIUME MACCOM MTOKOS

2) TenaMu 00 TAOIIMMH 3aPSIOM

3) anmeMeHTapHBIMH YaCTHIIAMH

4) HyKJIOHaMH BHYTpPH sipa aromMa

7. CuibHOE B3aMMOJICHCTBHE OCYIIECTBISAETCS MEXY ...
1) Tenamu, 00NAAIOIIUMH MacCOM ITOKOS

2) TenaMu 00IAAAOIIMMH 3aPSIOM

3) aneMeHTapHBIMU YaCTUI[AMHU

4) HyKJIOHAMH BHYTPH sI[pa aToma

8. (dopMa IBIKEHHS MATEPHH BKIKOYAET B CeOsS U3MEHEHHS,
HPOMCXOAIIKME HA YPOBHE OOILECTBA, OOIIECTBEHHBIX OTHOLIEHUIA.

1) ®usnyeckas

2) Xumuueckas

3) Buonornyeckas

4) CounanpHas

9. (bopMa IBIDKEHHSI MaTEpUH BKIIIOYAET B c€0sl IPOLIECCHI,
CBSI3aHHBIC C IIPEBPAICHUEM BEIIECTBA, PEAIN3yeTCsl Ha YPOBHE MOJICKYIIBI
1) Ousnueckast

2) XuMuueckast

3) Buonoruyeckas

4) CounanpHas

10. (hopma IBIDKCHHS MaTepUU BKIIOYAET B ceOs TBIKEHHUE
9NEMEHTAPHBIX YaCTHII M HOJIEH, peanu3yeTcs Ha YpOBHE MHKPOCTPYKTYPEI
(MoJexyrna, aToM, SIEMEHTAPHBIC YaCTHLIbI)

1) dusnueckas

2) Xumudeckast

3) Buonoruyeckas

4) CounanpHas

11. (bopMa IBIKSHUS] MaTepUH BKIIOYAeT B ce0st (QYHKIIMOHUPOBaHHE
U Pa3BUTHE KUBBIX OPraHU3MOB, PEaT3yeTCsi HAa YPOBHE KICTKH

1) dusnueckas

2) Xumudeckast

3) Buonoruyeckas

4) ConmanbHas

12. B 3aBUCHMMOCTH OT BHJa TPACKTOPHH MEXaHHYECKOE JIBHIKCHUE MOXET OBITb ...
(Br1GepuTe Bce BepHBIC BAPHAHTHI OTBETA)

1) npsiMonuHeHOE

2) paBHOIIEPEMEHHOE

3) paBHOMEpHOE

4) HepaBHOMEPHOE

5) kpuBONHHEHHOE

6) 10 OKPYXHOCTH

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

1) npsiMmonuHeiHOe

2) paBHOIIEPEMEHHOE

3) paBHOMEpHOE

4) HepaBHOMEPHOE

5) kpuBONHHEHHOE

6) 110 OKPYXKHOCTH

14. Tlpu yMeHbIIeHUH B 4 pa3a JUTMHBI HAITH MAaTEMAaTHYECKOTO MasiTHUKA MEPHOL
KOJIeOaHus ...

1) He u3MeHuTCS

2) yBenuuurcs B 4 pasa
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3) yBenunuurces B 2 pasa
4) yMeHbIIUTCS B 2 pasa

15. Tlpwu yBenuvennu B 4 pasa JJIMHBI HITH MaTeMaTHIeCKOTO MAasSTHUKA U
YBEITMYEHUH MacChl Tpy3a B 4 pa3a, mepuos KoiebaHus ...

1) He U3MEHHUTCA

2) yBenuuutcs B 4 pasa

3) yBenuuutes B 2 pasa

4) yMeHbIIUTCS B 2 pasa

16. Ipu yBenuYeHUH MacChl Ipy3a B 4 pasa nepuoj KoueOaHust pyKHHHOTO
MasTHHKA ...

1) yBenuuwurcs B 2 pasa

2) He U3MEHHUTCH

3) yBenuuutcs B 4 pasa

4) yMeHbIIUTCS B 2 pasa

17. llpu yBenmueHn: B 2 pa3a Macchl rpy3a U yBEJIHMUCHHUHN KECTKOCTH MPYKUHBI B
2 pasa, Iepuoz KoJIeOaHNs MPY)KUHHOTO MAasITHUKA ...

1) He u3MeHHUTCS

2) yMeHbIIUTCS B 2 pa3a

3) yBenuuurces B 2 pasa

4) yBenuuuTcs B 4 pasa

18. B ocHOBe crienuaibHON TEOPUU OTHOCUTEIBHOCTH ...

1) ObLI MOJIOXKEH IKCIIEPUMEHT, TOKA3aBILIHIi HE3aBUCUMOCTh CKOPOCTH CBETA OT
CKOPOCTH IBIKCHHSI HCTOUYHUKA M IPUEMHHKA CBETA

2) ObLT MOJIOKEH IKCIIEPUMEHT 110 U3MEPEHUIO CKOPOCTH CBETA B BOJIC

3) ObLIM MOIOXKEHBI MPEACTABICHHUS O TOM, YTO CBET SIBJSIETCS KOJIeOaHueM
HEBUIUMOTO 3¢upa

4) 6bL1a MOJNOXKEeHA TMIOTe3a O B3aUMOCBSI3U MAcChl U SHEPTUH

19. Ilpu ycTaHOBICHUHU COOTHOLICHHS MEXKY 3aKOHAMH KJIACCUYECKOI MEXaHUKH U
CIEUaJIbHOY TEOPUU OTHOCUTEJILHOCTU BEPHBIM YTBEPKICHUEM SBIIETCA ...

1) BTOpBIC MOTHOCTHIO OMPOBEPraro MepBbIC

2) BTOpBIC MIEPEXOMAT B MEPBBIC PH ABHKSHUH YACTHI[ CO CKOPOCTHIO MHOTO
OoIbIIe CKOPOCTH CBETa

3) mepBble HIEPEeXO/ISIT BO BTOPbIE MPU OMMMCAHUH MUKPOYACTHIL

4) BTOpBIE MEPEXOIAT B MIEPBbIC P JBIKSHUH YaCTHI[ CO CKOPOCTHIO MHOTO
MEHBIIIE CKOPOCTH CBETa

20. CKOpOCTb CBETa B BaKyyMe HE 3aBHCHT OT CKOPOCTH JBHKEHHS HCTOYHHUKA K
HAOJFOAATEIIS — 3TO MPHHITKII ...

1) oTHOCHTENBHOCTH

2) mMOCTOSIHCTBA

3) HE3aBUCUMOCTH

4) cooTBETCTBYS

21. dusnyeckue SBJICHNUS B OJWHAKOBBIX YCIOBHUAX MPOTEKAIOT OJIMHAKOBO BO BCEX
HHEPIMATBHBIX CHCTEMAX OTCYETa — TO TIPHUHIIAII ...

1) oTHOCHTENBEHOCTH

2) IOTIOTHATENEHOCTH

3) cooTBeTCTBHSA

4) He3aBHCUMOCTH

22. Kocmuueckuit kopabiib ¢ IByMsI KOCMOHABTaMHU JIETHT cO ckopocTbio v=0,8c (c
- CKOPOCTh CBETA B BAKyyM€) B CUCTEME OTCUETa, CBI3aHHOW C HEKOTOPOM
mianeToi. OJWH U3 KOCMOHABTOB MEIJICHHO TIOBOPAYMBAECT METPOBBIN CTEPIKEHD U3
TOJIOXKEHWMSI 1, TePIEeHAUKYISIPHOTO HATPABICHHIO JABYDKEHUS KOpaoiis, B
MOJIOXKEHHE 2, TapaljieIbHOe HAlpaBiIeHUIO IBKeHUs. [[JIMHA 3TOT0O CTEPXKHS ©
TOYKH 3pEHIsI HAOIIOATelIs, HAXOIAIETOCs Ha TUIAHEeTe, ...

1) usmensiercs ot 1,0 M B mosnoskenuu 1 10 0,6 M B monoxeHuu 2

2) mmewnsiercst ot 1,0 M B monoskeruu 1 10 1,67 M B MOJNOKEHUH 2
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3) paBHa 1,0 M nipu 1060 €ro OpUEHTALIMH
4) usamensiercsi ot 0,6 M B onoxenuu 1 10 1,0 M B monoxkenun 2

23. KocMuueckuii kopabiib ¢ IByMsi KOCMOHABTaMH JIETHT CO CKopocThio v=0,8¢ (¢
- CKOPOCTB CBETa B BaKyyMe) B CHCTEME OTCUETa, CBI3aHHOM ¢ HEKOTOPO
rraneToi. OWH U3 KOCMOHABTOB MEJICHHO ITOBOPAYNBACT CTEPKEHb AMUHOH 0,6
M U3 TIOJIOXKEHUS 1, mapayuieIbHOTO HAIIpaBIICHUIO IBIKEHUS KOpaodis, B
MIOJIOKEHHE 2, MePIeHINKYIIPHOE HAIIPABICHUIO ABIKCHUA. JJIMHA 3TOTO CTEePKHS
C TOYKH 3PCHUS HAOIIOIATEeNsl, HAXOASAIICTOCs Ha IUIAHETe, ...

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

2) mmewnsiercst ot 1,0 M B monoskeruu 1 10 1,67 M B onoxkeHuu 2

3) pasna 1,0 M nipu 110601 €10 OpUEHTAIIUH

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

24. Kocmmueckuit kopabib 1eTuT co ckopocThio v=0,8c (¢ - CKOpoCTh CBeTa B
BaKyyMe) B CHCTEME OTCUEeTa, CBA3aHHON C HEKOTOpOii ruraneToit. OauH u3
KOCMOHABTOB MEIJICHHO TOBOPAaUYHNBACT METPOBBII CTEPKEHD U3 TIOJIOKCHHUS 1,
MePIICHANKYISIPHOTO HAIIPABJICHUIO IBIKCHUS KOpadis, B MOJIOKEHHE 2,
TapajuieIbHOE HAIIPABICHHUIO IBIDKEHIS. JJIFTHA 3TOTO CTEP)KHS C TOYKH 3pEHHS
JIPYroro KOCMOHABTA ...

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

2) m3mewnstercst ot 1,0 M B monoskeruu 1 10 1,67 M B ONOKEHUH 2

3) pasna 1,0 M npu 110601 €10 OpUEHTAIIUH

4) usmensiercs ot 0,6 M B onoxkenuu 1 10 1,0 M B mosokeHun 2

25. Kocmmueckuit kopabib 1eTuT co ckopocthio v=0,8c (¢ - CKOpocTh cBeTa B
BaKyyMe) B CHCTEME OTCUETa, CBA3aHHON C HEKOTOpOil uraneToit. OauH u3
KOCMOHABTOB MEIJICHHO TTOBOPAYHNBACT METPOBBII CTEPKEHD U3 TOJIOKEHUS 1,
MapajuieIbHOTO HAIMIPaBJICHUIO ABIKCHUS KOPaOIlsi, B TOJIOXKCHHUE 2,
MePIICHINKYISIPHOE HAIIPABIICHAIO ABIDKCHHS. JJIMHA 3TOTO CTEPIKHS C TOUKH
3peHHS JPYTOro KOCMOHABTA ...

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

2) m3menstercst ot 1,0 M B monoskernu 1 10 1,67 M B ONOKeHUH 2

3) pasna 1,0 M nipu 110601 €10 OpUEHTAIIMH

4) usmensiercs ot 0,6 M B osoxkenuu 1 10 1,0 M B mosnokeHuu 2

26. BpoyHOBCKOE IBIKEHUE MTOATBEPIKIACT CYIICCTBOBAHUE . ..
1) B pupo/ie uIeansHoro raza

2) Xa0TUYECKOI'0 TEIJIOBOTO ABHXKEHHS aTOMOB U MOJIEKYIT

3) BA3KOCTH JKUAKOCTEN

4) cBepXBBICOKOTO BaKyyMma

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

1) yBenmuuuThH TEMIIEPATYPY

2) YMEHBIIUTH TEMIICPATYPY

3) yBennuuTH Maccy 6pOYHOBCKOMH YaCTHUIII

4) yMEHBIIUTH MacCy GPOYHOBCKOM YaCTHUIIBI

5) yBeNNYUTh KOHIICHTPALMIO YaCTHI]

28. I[J'I?I HU30TEPMUYCCKOIo Npouecca cupaBeJinBbl 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. JInst N30XOPHOTO TpOolecca CIpaBeIBbl COOTHOILICHHS ...
1) T=const, p>0, V>0
2) T>0, p=const, V>0
3) T=const, p>0, V<0
4) T>0, p>0, V=const

30. st n306apHOTO Npoliecca CpaBeINBbl COOTHOIICHHUS ...
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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. Tpomecc, B X0/ie KOTOPOTO YMEHBIICHIE BHYTPEHHEH YHEPI UK ra3a M03BOJIIET
€My COBEpIINTH paboTy HaJ BHEIIHUMH TEIaMH, HAa3bIBACTCS ...

1) uzoTepMudeCKHii

2) aguabaTHbIM

3) u30XOpHBIit

4) uzo6apHsbIit

32. TIpouecc, mpu KOTOPOM M3MEHEHHE BHYTPEHHEN SHEPrUU PAaBHO paboTe, B3ATON
CO 3HAKOM «MHHYC», Ha3bIBAETCH ...

1) aguabaTHBIM

2) u306apHBIM

3) H30TepMUYECCKUM

4) U30XOPHBIM

33. - 9TO HAINPSHKEHHOE COCTOSHHE TMIOBEPXHOCTHOTO CJIOS KHKOCTH.
1) [ToBepXHOCTHOE HATSKEHUE

2) MonekynsapHoe JaBICHHE

3) Cuiia HOBEpXHOCTHOTO HATSKEHUS

4) KoappuImeHT MOBEpXHOCTHOTO HATSHKCHUSI

34. SBnenne 3aKJIFOYAETCS B TOM, YTO CMavYHBAIOIIAst )KUIKOCTh B
KarmuuIsape MOTHUMAETCS M YCTAHABIUBACTCS BBIIIIE, Y€M B COOOIIAONMIAMCS ¢ HUM
IIAPOKOM COCYJIE, @ HECMAaYHBAIOIIAs JKUIKOCT OIYCKAETCS U YCTAHABIMBAETCS
HIDKE, UM B COOOIIAIOMIAMCS ¢ HAM IIIHPOKOM COCYIIE.

1) Bs3kocTH

2) KalMUIAPHOCTH

3) MOBEPXHOCTHOTO HATSKEHHSI

4) nubdyzun

35. KHMIKOCTh B KAIIMJUISPE MOJHUMAETCS U YCTAHABIMBAETCS BBIIIE, YEM
B COOOMIAIONIMMCS C HUM HIHPOKOM COCY/IE.

1) CmaumBaroras

2) Bsizkas

3) HecmaunBaromas

4) UneanbHas

36. JKHIKOCTD B KalMIUBIPE OMYCKAETCS M YCTAHABJIMBAETCS HUKE, YEM B
COOOMIAOIIMMCS C HIM IIHPOKOM COCY/IE.

1) CmaumnBaromias

2) Bsizkast

3) HecmauwmBaromiast

4) UneansHas

37. Eciti cWITbl IPUTSDKEHHST MEKIY MOJIEKYIaMH KHUIKOCTH OOJIBINE, YeEM MEKITY
MOJIEKYJTaMH JKUIKOCTH W MOJIEKYJIAMH TBEPIOTO TEJNA, TO 3Ta KUIKOCTh
SIBIIAETCS. . .

1) Bs3KoM

2) cMauMBaroIei

3) uaeanbHOM

4) HecMaumMBaronIei

38. Eciiv CHJIBI IPUTSDKEHUS. MEKY MOJIEKYJIaMH JKUIKOCTH MEHBIIE, YEM MEXKLY
MOJIEKYJIAMHM YKUAKOCTH U TBEPIOTO TeJa, TO 3Ta KUAKOCTD SIBJISETC ...

1) Bs3KoiA

2) cMaduBaronen

3) uneanbHOIM

4) HecMauyMBaroONIEH
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39. Ipu norpy>xeHUH B KUJIKOCTh KallMIUIIPHOH CTEKISIHHON TpyOKH ypOBEHb
JKMJKOCTH B HEH MOAHMMAeTCs Ha 4 MM HaJl YpOBHEM KHUAKOCTH B COOOIIAIOIIMCS
¢ HUM cocyne. Eciu B34Th Kanuiuisip AuaMeTp, KOTOPOro B 2 pa3a OoubIe, TO
BBICOTA MOAHATHSA )KUAKOCTH B HEM OyJeT paBHa MM.

1)2

2)4

3)8

4) 16

40. TIpu norpy>XeHUH B )KUAKOCTh KAMJUISIPHON CTEKJITHHOM TPYOKH yPOBEHb
JKUJIKOCTH B HEHl MOAHUMAeTCs Ha 4 MM HaJl YPOBHEM XHIKOCTH B COOOIIAIOIINMCS
¢ HUM cocyne. Eciu B3Th Kanuiuisip inaMeTp, KOTOPOTo B 2 pa3a MeHbIIIE, TO
BBICOTA MOAHATHSA )KUAKOCTH B HEM OyJeT paBHa MM.

1)2

2)4

3)8

4) 16

41. TBepaple Tena, aTOMBI M MOJICKYJIbl B KOTOPBIX PACIIONOKEHBI YIIOPSIOUYCHHO U
00pasyroT MepruoANYECKH MOBTOPSIONIYIOCS CTPYKTYPY, Ha3bIBAFOTCS ...

1) kpucTaINYEeCKUMU

2) U30TPOITHBIMH

3) amopbHBIME

4) abCOoIOTHO TBEPABIMH

42. TBep/ple Tena, B KOTOPBIX aTOMBI M MOJICKYJIbI PACIIONIOKEHBI OECIIOPAI0YHO,
HA3BIBAIOTCH ...

1) KpUCTAITHICCKUMH

2) aHU30TPOMHBIMH

3) amopdubIMU

4) abCOMIOTHO TBEPABIMU

43. N3menenue GopMbl U 00beMa TBEPIOTO TeJia MO/ ICHCTBUEM BHEIIHEH CHIIBI,
Ha3bIBAETCA ...

1) nepemernieHrem

2) nedopmariueii

3) cMmemeHrEM

4) pazBuTreM

44, Ha3bIBaeTCs Ae(OPMAITHs, TOTHOCTLIO HCUE3atommast mociie
TpeKpanieHus JeUCTBHU CHIL.

1) Yopyroii

2) OcrarouHoi

3) Inactuyeckoit

4) AGcomroTHOMI

45. Y1Bepxkaenue: «OTHOCHTeNbHAS Ae(opMaIys MpsIMO MPOMOPIMOHATIBEHA
JnehopMUpYIOIIEH CHile, MPUXOIAIISHCS Ha eTUHNILY IIJIOIIA i CeUEHHS Tenay,
CIpaBeINBO JUIS 3aKOHA ...

1) Bopemnu — XKriopena

2) T'yk

3) Herorona

4) Iackais

46. Ecniu yBeM4uTh B 2 pasa 3HaueHHe 1e(OPMHUPYIOIIEH CHIIbI, HE MEHSIS
IUIONIAJIb MOMEPEYHOTO CEUEHUS TeNa, TO 3HaUCHNE OTHOCUTEIBHON Ae(hopMaIuu. ..
1) He M3MEHHUTHCSI

2) yMEHBIIUTRCS B 2 pasa

3) yBenuuurcs B 4 pasa

4) yBenuuuTes B 2 pasa

47. Ecnii yMeHbIINTD B 2 pa3a 3HaueHHE JIeOPMHUPYIOIIEH CHITBI, HE MEHSIS
TUIONIA/Ih MONIEPEYHOTO CEYEHUs Tella, TO 3HaUCHHE OTHOCUTEIbHON iehopMaIyu. ...
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1) He U3MEHHUTHCS

2) yMEeHbIIUTHCS B 2 pasa
3) yBenuuurcs B 4 paza
4) yBenuuutes B 2 pasza

48. Hocureasamu IeKTPHIECKOr0 TOKa B METaILIaX SIBJISIOTCS ...
1) npoToHsI

2) SIIEKTPOHBI

3) uoHsI

4) HeHTPOHBI

49. HocuremsiMu 3JIEKTPHIECKOTO TOKA B ra3ax sBISAIOTCS ...
1) npoToHsI

2) SIIEKTPOHBI

3) voHsI

4) HEHTPOHBI

50. HocutensmMu 3JeKTPHIECKOTr0 TOKA B HJIEKTPOIUTAX SIBIISTIOTCS ...
1) npoToHsI

2) 3MEeKTPOHBI

3) uoHsI

4) HeHTPOHBI

51. BemecTBa, yAeiIbHOE CONPOTHBICHUE KOTOPBIX OOJIbIIE YAETEHOTO
CONPOTHUBJICHHUS] METAJUIOB, HO MEHBIIE Y/IEIILHOTO CONPOTHBIICHUS JHAICKTPHKOB,
HAa3bIBAIOT ...

1) cerHeToaneKTpHKaMu

2) IPOBOAHUKAMHU

3) noxynpoBOIHUKAMH

4) dheppoMarseTuKaMu

52. TIpoBOIMMOCTB TIOIYIPOBOIHUKOB, O0YCIIOBICHHAS HATMYACM B HUX
U30BITOYHBIX DJICKTPOHOB MPUMECH, HA3BIBACTCS ...

1) coGcTBEHHOM

2) aKienTopHoi

3) 371eKTPOHHO-IBIPOYHOM

4) noHopHO#

53. TIpoBOIMMOCTH TOIYIIPOBOIHIKA, OOYCIIOBIICHHAS HAJIMYHEM B HEM JBIPOK,
Ha3bIBaeTCs ...

1) akuentopHoi

2) cobcrBeHHOM

3) noHOpHOIA

4) 37€KTPOHHO-ABIPOYHON

54. Hocurtensimu 3apsiia B TOTYPOBOAHUKAX SBIISTIOTCS ...
1) HEeWTPOHBI U IPOTOHBI

2) aHWOHBI U KATHOHBI

3) aTOMBI K MOJIEKYIIBI

4) 3MeKTPOHBI ¥ IBIPKH

55. YcnoBreM BO3HHKHOBeHHUs dekTpudeckoro Toka HE siBisiercs Hanuvue ...
1) nuanexTpuKa

2) CBOOOIHBIX 3apPsHKEHHBIX YaCTHI]

3) 2JIEKTPUYECKOTO OIS

4) 3aMKHYTOM 3JIEKTPUUECKOH LETH

56. Eciin BenmuuuHy 3apsia yBeIUYUTh B 4 pa3a, TO 3HAYEHHE DIICKTPUUCCKOTO TOKA
B IEIIH ...

1) He u3MeHHUTCS

2) yBenuuutes B 2 pasa

3) yBenunuurces B 4 pasa

4) ymenpluutes B 4 pasa
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57. Tlpu yBenmuueHUM CUIIBI TOKA B 4 pa3a KOJMYECTBO TEIUIOTHI, BBIIEIIEMOC Ha
COTIPOTHBJICHHUH 32 TOXKE BPEMs, YBEITHUUTCSI B pa3(-a).

1)2

2)8

3)4

4) 16

58. st «UEHTPBI TSHKECTU MOJIOKUTENBHBIX U OTPHUIATEIBHBIX
3apsJI0B COBMAIAIOT B OTCYTCTBHE BHEIIHETO JIEKTPHIECKOTO HOJIS; XapaKTepHa
SIIEKTPOHHAS MOJISIPU3ALIUST; TUIOIBHBI MOMEHT MOJIEKYJI B OTCYTCTBHE BHEIIHETO
SIIEKTPUYECKOTO MOJIS PABEH HYJIIO; MOJIPH30BAHHOCTD JAUIIIEKTPUKA [IPSMO
[POTIOPIMOHAIbHA HAMPSHKEHHOCTH SIIEKTPHIECKOTO TIOJIS.

1) moAPHOTO MUBIIEKTPHKA

2) KPUCTAIUTHYECKOTO JUIEKTPHUKA

3) HEMOJSIPHOTO AUBIIEKTPUKA

4) CerHeTOdIEKTPHKA

59 HUMEIOT aCHMMETPUIHOE CTPOEHHE, YTO MIPUBOIUT K HECOBIAICHUIO
«UEHTPOB TAKECTH MOJOKUTCIBHBIX U OTPHUIATEIIBHBIX 3aPSI0B B MOJICKYJIC U,
CJIeZIOBATEIIBHO, HAIMYMIO HEHYJICBOTO TUIIOJIBHOTO MOMEHTA. B oTcyTCTBIM
BHEIITHETO AJICKTPUIESCKOTO OISl TUMOJIbHBIC MOMEHTBI OPUCHTHPOBAHBI
Xa0THYCCKU M CYMMAapPHBIH TUIIONBHBI MOMEHT BCEX MOJICKYJ paBeH Hymro. [Ipu
HAJIOKCHUU BHEIITHETO 3JICKTPUYCCKOTO MOJIS XA0THUCCKHA OPUCHTUPOBAHHBIC 10
pa3HBIM HAMPABJICHUAM JKECTKUE TUMOJIU CTPEMSITCS IOBEPHYTHCS 10
HAIPaBIICHHUIO JEHCTBUS 3JIEKTPUISCKOTO TIOJIS, TO €CTh HMEET MECTO AUTOIbHAS
(opreHTanMOHHAS) IO PU3ALIUS.

1) IMonsipHBIE TUITCKTPUKU

2) Kpucramiudeckue TU3IEKTPUKA

3) HenonsipHbie TUANEKTPUKU

4) CernetoanekTpuka

60. - 3TO AUDJICKTPUKH, 00JIaJar0IIKe B OMPEICICHHOM HHTEPBAJC
TeMIIEpaTyp CIOHTAHHOU (CaMOTPOU3BOIBHOM) OISPU30BAHHOCTHIO. BO BHEIIHEM
MarHUTHOM I10JI€ TPOUCXOAUT NEePEOPUECHTALIUS TUIIOIBHBIX MOMEHTOB 10 Mojro. B
OTCYTCTBHUE BHEIIIHETO IEKTPUUYECKOTO OIS MOJIIPU30BAHHOCTh COXPAHACTCS.
[Monspr30BaHHOCTH 3aBHCHUT OT TeMIieparypsl. [Ipu JocTIKeHIH HEKOTOPOTO
KPUTHIECKOTO 3HaueHU (Touka Kiopn) mepexonsaT B 0OBIYHBIN TUIIICKTPHK.
XapakTepHO SBIICHHE TUCTEpE3UCa.

1) IMonsipHBIE TUITEKTPUKU

2) Kpucramindyeckue TUIEKTPUKA

3) HenonsipHbie TU3IEKTPUKA

4) CernetoaneKTpuka

61. - 3TO BEIIECTBA, HAMATHUYHBAIOIIMECS BO BHEITHEM MArHUTHOM
0JIe IPOTHB HATIPABIICHHUS TOJISI, TO3TOMY IPU HAXOXICHHU BO BHEIITHEM
MAarHHUTHOM TIOJI€ €T0 CJIETKa OCTa0NIsoT. B 0TCYTCTBHH BHENIHETO MATHUTHOTO
TIOJTS OTH BEIIECTBA HEMATHUTHBI M CyMMApPHBIH MarHHUTHBIH MOMEHT aTOMOB
(MoJIeKyIT) paBeH HyITI0. MarHuTHAs BOCIPHUMYHBOCTE HE 3aBUCHT OT
TeMIEePaTyphl. MeKIy HaMarHHUEHHOCTBIO M HAMIPSYKEHHOCTHI0 MArHHTHOTO TIOJIS
CYIIECTBYET JIMHENHHAS 3aBUCHMOCTE. MarHuTHAS TPOHHIIAEMOCTH MEHBIIIE HITH
paBHa 1, He 3aBHCHT OT HANPSHKEHHOCTH BHEIITHETO MarHUTHOTO TTOJIS.

1) luamarHeTuku

2) ®eppoMarHeTHKH

3) [TapamarHeTHKu

4) CerHeToaIeKTpUKH

62. - 3TO B€OICCTBA, HAMAarHM4YMBAarOMINECA BO BHCIITHEM MAarHUTHOM
II0JIC TI0 HAIIPAaBJICHUIO TOJIA, ITO3TOMY ITPU HAXOXKICHNHU BO BHCIITHEM MAarHUTHOM
I10JIC OHU €TI0 CJICTKa yCHUJIUBAIOT. HpI/I OTCYTCTBHUH BHCUITHEI'O MArHUTHOT'O T1OJIA
MAarouTHbIC MOMCHTBI DJICKTPOHOB HE KOMIICHCHUPYIOT APYT Apyra U aTOMbI 3TUX
BCIICCTB BCET1a OﬁJ’Ia,Z[aIOT MarHUTHBEIM MOMEHTOM. MarHuTHas BOCIIPUUMYHNBOCTDH
y6I:IBa€T C NOBBINICHHUEM TEMIICPATYPHI. Men(ay HaMarami4€HHOCTBIO U
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HAIpPSHKEHHOCTHIO MATHUTHOTO TOJIS CYLIECTBYET JIMHEHHAs 3aBUCHUMOCTb.
MarHuTHast IPOHUIAEMOCTD GOJIBIIE KK PaBHA |, yOBIBAET C HOBBIICHAEM
TEMIIEPATYPBL.

1) JlnaMarHeTHKH

2) ®eppoMarHeTHKH

3) IapamarueTnkn

4) HenonsipHble UANEKTPHKH

63. - 9TO BeIlECTBa, 00JaAal0IIKe CIOHTAHHOW HAMarHUYeHHOCTHIO, TO
€CTh OHM HAMarHWYeHbI ke B OTCYTCTBUH BHEIITHETO MarHUTHOTO MoJis. B cBoeit
CTPYKTYPE UMEIOT MHUKPOCKOMTUYECKUE 30HBI — TOMEHBI. [Ipr BHECCHUH HX BO
BHEIIIHEE MMOJIC BCE JOMEHBI TOBOPAYMBAIOTCS CBOMMH MAarHUTHBIMH MOMEHTAMH B
OJIHY CTOPOHY, B pe3yJIbTaTe BELICCTBO HAMATHUYNBACTCS U 3HAYMTEIBHO
YCHITMBACT BHEITHEE MATHUTHOE moie. [IpH 0cnabieHuH BHEIITHETO MArHUTHOTO
TIOJISL 710 HYJISI COXPAHSIET OCTATOYHOE HaMarHHIMBaHue. MarHuTHast
TPOHMITAEMOCTh BO MHOTO pa3 GoJIbIie 1, OHa 3aBHCHT OT HATIPSHKEHHOCTH
MAarHWUTHOTO TI0J1s1. BHawgasie MarHuTHas MPOHUIIAEMOCTh PACTET C yBenmmdenneM H
3aTeM, JIOCTHTas MAaKCUMyMa, HAaYMHAET YMEHBIIATHCS, CTPEMSICH K eIUHUIIE (B
CITydae CHIBHBIX TONEH).

1) AnamarsHeTHku

2) ®eppoMarHeTHKH

3) [TapamaruHeTHKu

4) TlonsipHBIE IUIICKTPUKH

64. 3apspKeHHas: 4acTUIIA ABHKETCS B JIEKTPUUECKOM MOJIE 11O ...
1) npsiMoii THHUK

2) mapaboe

3) BUHTOBOH TPaeKTOPUH

4) runepbore

65. TlonoKHUTENBHO 3apsDKEHHAST YACTULA BICTAET CO CKOPOCTH V B OHOPOJHOE
3MEKTPUYECKOE MMOJIE B HAMIPABJICHUH BEKTOpa HAPsDKEHHOCTH. [Ipu 3TOM OHa
OyneT nBuUratbes ...

1) mo BUHTOBO# TPaeKTOPUH

2) 3aMe/IJIeHHO

3) 1Mo OKPYKHOCTH

4) yCKOpEeHHO

66. OTpHIATEIBEHO 3apsKEHHAs YaCTHIIA BIIETAET CO CKOPOCTD V B OJHOPOIHOE
SIEKTPUYECKOE TTOJIE B HATIPABJIEHHH BEKTOPA HANPSKEHHOCTH. [IpH 3TOM OHa
OyIeT IBUTaThes ...

1) 1o BUHTOBOM TPaeKTOPUH

2) 3aMe/IJIeHHO

3) 10 OKPYKHOCTH

4) yCKOpEHHO

67. BapspkeHHas yacTUIla, BJCTAIOIIAss B MATHUTHOE OJIE CO CKOPOCTh V BIOJIb
JIMHUWA MarHUTHON MHAYKIUH, ABUKETCH ...

1) o BUHTOBOW TPAEKTOPHUU

2) paBHOMEPHO HPSMOJIUHEHHO

3) 1o okpyx)HOCTH

4) no mapaboie

68. 3apsKeHHAs YaCTHUIA, BIETAIOMIAS B MATHUTHOE TIOJIE CO CKOPOCTh V
TePICHNKYISPHO JTUHUAM MATHUTHON HHIYKIIUH, TBIKETCS ...

1) 1o BUHTOBO# TPaeKTOPUH

2) paBHOMEPHO MPSIMOIHHEHHO

3) 10 OKPY>KHOCTH

4) no mapaGoie

69. 3apspKeHHas 9acTHUIA, BIETAIOIIAS B MATHUTHOE T10JI€ CO CKOPOCTH V MO/ YIIIOM
a K BEKTOpY UHAYKIMY B MarHuTHOro MoJs, ABMKETCS ...
1) o BUHTOBOM TPaeKTOPUU
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2) paBHOMEPHO MPSIMOIHHEHHO
3) o OKpPYXKHOCTH
4) o mapaboie

70. OTHOIICHNE CKOPOCTH PACIIPOCTPAHEHHUS CBETA B BAKyyMe K CKOPOCTH
PacIpoCTpaHEeHNS CBETa B JAHHOM Cpele Ha3bIBaeTCs ...

1) OTHOCHTENBHBIM OKA3aTeIEM IPETOMICHHS

2) moKa3aresieM IIPEIOMIICHHS BTOPO CPeIbl OTHOCHTEIBFHO HEPBOil

3) mokaszareseM MpeNoMIICHHUS TIEPBO Cpe/ibl OTHOCUTENIBHO BTOPOit

4) abCOMIOTHBIM MOKA3aTeIeM MPEIOMIICHUS

71. Ecnu CBET MEPEXOIUT U3 CTEKIIA B BOJY, TO YIOJI aeHus Oyaer
yra(-y) mpeaoMIICHHS.

1) Gosnblire

2) MeHblIIEe

3) pasen

72. Ecnu cBeT mepeXOAnT U3 BOAKI B CTEKIIO, TO YTOJI MajeHus OyneT
yria(-y) IpeIoMIICHHUS.

1) Gombire

2) MeHbIIe

3) paBen

73. Jlnst NOBBILICHUS TIpe/iesia pa3pelieHns: 00beKTHBa MHUKPOCKOIIA HEOOXOANUMO ...
(BviOepuTe Bce BepHBIE BapUaHThl OTBETA)

1) yBemM4YHUTh MOKA3aTeNb MPETIOMIICHHUS CPEIBI

2) yMEHBIIUTH NTOKA3aTeIb IPEIOMIICHHS CPEIBI

3) ocBeTHTh MHKPOOOBEKT CBETOM C MEHBLICH NTMHON BOJHEI

4) 0CBETHTh MHKPOOOBEKT CBETOM C OOJBIICH IITMHO BOJHBI

5) yMEHBIIUTE YHUCIIOBYIO allePTYPy

74. Beinaroutuiicst ¢ppaniy3ckuii ¢pusuk Jlyn ne bpoiinb npemioxun popmyiy,
OIIpEEIIAIONLYIO IIIMHY BOJIHBI, HA3BaHHOM 3aTeM «BOJHOMU Ae bpoiusa». Bonna ne
Bpoitns — 310 ...

1) oTHOIIIEHHE CKOPOCTH CBETA K YaCTOTE HIEKTPOMATHUTHOTO M3IyUeHHUS

2) BOJIHA, XapaKTePHU3YIOIIasl yIpyrue KoiebaHus B aToMaxX KPUCTALTHICCKOM
peIeTKH

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

4) BonHa, BO3HHUKAIOIIAS B PE3yJIbTaTe HAJIOKESHHSI OTPaKEHHBIX OT MPErpajl BOJIH

75. Mnuna BonHbl ge Bpoiins yBemmautcst B 2 pa3a, €Clid KHHETHIECKas SHEPTHs
MHKPOYACTUIII pasa.

1) ymenbmures B 4

2) yBenuuurcs B 4

3) yBenuuurcs B 2

4) yMeHbIIUTCS B 2

76. Ecniu 4acTHIb MIMEIOT O/IMHAKOBYIO CKOPOCTh, TO HAUMEHbIIEH JJTMHON BOJTHBI
ne bpoiins obmanaer ...

1) ueitrpon

2) mpoToH

3) anexrpon

4) anbda-yactuia

77. Eciii 9acTUIBl MMEIOT OJJMHAKOBYIO JIJTMHY BOJHBI Jie Bpoiins, To HanMeHbIIe
CKOpPOCTh 00JIaIaer ...

1) anpda-yactuna

2) mpoToH

3) anmekTpoH

4) HeitTpoH

78. Ecnu 9acTHIBI IMEIOT OTMHAKOBYIO CKOPOCTh, TO HAUOOIBIIICH IJIIHOMN BOHBI
ne Bpoiins obnanaer ...
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1) HeiTpon

2) mpoTOH

3) anexTpoH

4) anbda-yacTria

79. Ecnu 9acTHIIBI IMEIOT OMHAKOBYIO JUTHHY BOJHBI ie bpoiins, To Hanbomsen
CKOPOCTh 00Jaaer ...

1) meiiTpon

2) mpoToH

3) anektpon

4) anba-yactuna

80. CornacHo rumorese 1e bpoiiis, AjnuHa BOJIHbL, OMUCHIBAIONIAs BOJIHOBbIE
CBOICTBA Tela, OPENENIETCS eTo ...

1) sueprueit

2) pazmepom

3) o0beMoM

4) UMITyITECOM

81. Jlnuna BosHbI ne Bpoiins yacTuisl yMeHpIunacek eapoe. CKOpoCTs ITOH
YACTHUIIBI pasa.

1) ymeHbIIHIaCH B 2

2) yMeHbIIUIach B 4

3) yBenuumaach B 2

4) yBenuunnace B 4

82. Innna BomHb! Ae bpoiing gactuipl yBennmamiack BaBoe. CKOpOCTh ATOH
YaCTHUIIBI pasa.

1) ymeHbunace B 2

2) yBenuumaach B 2

3) ymenbuunace B 4

4) yBenuunnace B 4

83. Kunetnueckasi 3HEpTHsl KIIACCHYCCKOM YacTUIBI YBEIMYUIACh B 2 pa3za. [liuHa
BOJIHBI J1¢ bpoiiis 3T0# yacTHUIbL pa3sa.

1) ymeHbIIHIaCH B 2

2) yBenuumaach B 2

3) ymenbuunace B 4

4) yBenuuunach B 4

84. 13 cooTHOIICHNSI HEOTIPEeICHHOCTEH KOOPAMHATEI H UMITYJIbCa CIIEIYET,
YTO. ..

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

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

3) €CJIM MBI 3HAEM UMITYJILC MUKPOYACTUIbI, TO €€ DOHCPIUA CTAHOBUTCA
HEOoIpeeIeHHON

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

85. 13 cooTHONICHNS HEOIPEISIICHHOCTEH SHEPTUU M UMITYIIbCA CIIEAYET, UTO ...
1) eciu MbI 3HAEM UMITYJIEC MUKPOYACTHIIBI, TO €€ KOOPJAUHATA CTAHOBUTCS
HEOIpeIeIeHHON

2) cucTeMa, IMEIOIIAs HEKOTOPOE BPEMSI )KU3HH, HE MOKET ObITh
OXapakTepU30BaHa OMpPEIeICHHBIM 3HAYEHUEM YHEPTUU

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

4) cucTeMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXKET OBITH
0XapakTepU30BaHa ONPENEICHHBIM 3HAYEHUEM DHEPTUH

86. U3 cooTHOIIEHHS HCOHpCI[eJ'ICHHOCTeﬁ OHEPIruu U 4aCTOThI CICAYECT, YTO ...
1) €CJIM Mbl 3HAEM UMITYJILC MUKPOYACTUIIbI, TO €€ KOOpANWHATA CTAHOBUTCS
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HeompeAeaeHHON

2) cucteMa, IMEIOIIAsi HEKOTOPOE BPEMs KU3HH, HE MOXET OBITh
OXapakTepH30BaHa ONPEICICHHBIM 3HAYCHHEM SHEPTHH

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

4) cucrema, IMEIOIIasi HEKOTOPOE 3HAUCHHE YaCTOThI, HE MOKET OBITH
OXapakTepH30BaHa ONpe/ICICHHBIM 3HaYCHHEM SHEPTHH

87. 3 coOTHOIIICHHSI HEOTIPECICHHOCTEH YHEPTUU M YaCTOTHI CIICYET, UTO ...
1) ecu MbI 3HAEM UMITYJIEC MUKPOYACTHIIBI, TO €€ KOOPAUHATA CTAHOBUTCSI
HEOIIpeeICHHON

2) cucteMa, IMEIOIAsi HEKOTOPOE BPEMSI )KU3HH, HE MOJKET ObITh
OXapaKTepU30BaHa OMpeeIEHHBIM 3HAYCHUEM SHEPTUI

3) ecyii MBI 3HAEM MMITYJIEC MHKPOUYACTHIIBI, TO €€ SHEPTHSI CTAHOBHUTCS
HEOIpeAeICHHON

4) cucrema, IMEIOIIasi HEKOTOPOE 3HAUCHHE YaCTOThI, HE MOYXKET OBITH
0XapaKTEpU30BaHA ONPEIEIICHHBIM 3HAYEHUEM SHEPTUU

88. BexTop ckopocTH Bceraa ...

1) coBmagaer ¢ BEKTOPOM yCKOPEHHS

2) IPOTHBOIIONIOKEH HAIPABIICHHIO BIKCHHS Tela
3) coBmagaeT ¢ HampaBJICHHEM IBHKCHUS Tela

4) IPOTHUBOMOJIOKHO HANIPABIICH BEKTOPY YCKOPCHHSI

89. Ecnvt Teno IBUKETCS 3aMEIICHHO, TO BEKTOP YCKOPEHHS BEKTOPY
CKOPOCTH.

1) conanpasieH

2) IepIeHIUKYIAPEH

3) HampaBJieH IPOTHBOMOIOKEHO

4) pacrosoXKeH MO YIJIOM K

90. Eciu Testo ABUKETCS YCKOPEHHO, TO BEKTOP YCKOPEHHUS BEKTOPY
CKOPOCTH.

1) pacronoxeH moj yrioMm K

2) mepreHIUKyIIpeH

3) IPOTHBOIIOJIOKHO HATIPABIIECH

4) coHarnpasiicH

91. Ecnu pyKosITKa IPAaBOTO BHHTA BPAIAETCS B HAMPABJICHHUH JBIKSHHUS TEJIA TI0
OKPY)KHOCTH, TO IIOCTYIATEIbHOE IBIKCHIE BUHTA YKAXKET HAIIPABJICHUES
BEKTOpA. ..

1) yrioBoro nepemereHms

2) yIIIOBO# CKOPOCTH

3) yIIoBoro yckopeHws

4) MOMeHTa UMITyJIbCa

92. BeKTOp YIIIOBOTO YCKOPEHHSI COHAMPABIICH C BEKTOPOM YTIIOBOI CKOPOCTH MPHU
JIBUIKEHUH.

1) paBHOMEpHOM

2) paBHO3aMEIIICHHOM

3) yckopeHHOM

4) HepaBHOMEPHOM

93. BeKTop yIJIOBOrO YCKOPEHHsI IIPOTHBOMOIOKHO HAMPABJIECH BEKTOPY YIIIOBOI
CKOPOCTH IpH JIBUKEHHH.

1) paBHOMEpHOM

2) 3aMeJIeHHOM

3) paBHOYCKOPEHHOM

4) HepaBHOMEPHOM

94. CkopocTtb Mstiua Maccoii 50 1, OpOILICHHOTO BEPTHKAIbHO BBEPX, MEHSETCSI 10
3akoHy v=12-10t. 3HaueHHe MOAYIS UMITYIIbCA MsIUa uepe3 2 CEeKyH/Ibl ocie
Havaja ABWXeHHs paBHo  krem/c. (0,4)

1)0/4

WJI-2. OIIK-1

Pemraer Tnnosele 3amaun
po¢eCCHOHANBHON
JIeSITCILHOCTH Ha OCHOBE
3HAHUM OCHOBHBIX
3aKOHOB MaT€MaTUYCCKHUX,
€CTEeCTBEHHOHAYYHBIX
TMCIATLINH C
MIPUMEHEHUEM
HHPOPMAITHOHHO-
KOMMYHUKAI[HOHHBIX
TEXHOJIOT I
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2) 400
3)-04
4)4

95. Cxopocts Mstga Maccoii 100 1, OpoImeHHOTO BEPTHKAIEHO BBEPX, MEHSIETCS IO
3akoHy v=40-8t. 3HaUCHNE MOIYIII UMITYJIbCa M4a depes 4 CeKyHIBI IIoCie Hadaia
JBIKCHUS PaBHO Krem/c.

1)-0,8

2) 800

3)0,8

4)8

96. JlaHbI TpH TeNa: CILIONIHOMN TUCK, TOHKOCTCHHBIN WIHHID (TpyOa) u map,
MpUYeM MacChl M U paauychl R 0cHOBaHMH MUCKa 1 TPYOBI M paJnycC mapa
onauHakoBbl. Och BpallleHHs TIPOXOAUT Yepe3 LeHTp Tena. J[is MOMEHTOB HHepIUi
paccMaTpuBaeMbIX TeJI BEPHBIM SIBISIETCS yTBEPXKICHHUE, UTO ...

1) HanOOJIBIINM MOMEHTOM MHEPINHU 00aIaeT AUCK

2) HanOOBIIMM MOMEHTOM HHEPIMHU 00JaiaeT map

3) MOMEHTBI HHEPIIUH BCEX TPEX TEI OAMHAKOBHI

4) HanOONBIIIIM MOMECHTOM HHEPLHH 00nagaet Tpyba

97. JlaHbI TpH TeJa: CILIONIHON TUCK, TOHKOCTCHHBIN MUIHHAD (Tpy0a) u 1map,
IpUYeM Macchl M ¥ pauychl R ocHOBaHM McKa U TPYOBI M pajuyc Iapa
onuHakoBbl. Och BpallleHHs IPOXOAUT Yepe3 LeHTp Teda. J{isi MOMEHTOB nHepIui
paccMaTpuBaeMbIX T€Jl BEPHBIM SIBISETCS yTBEPKICHHUE, UTO ...

1) HanMeHBIIMM MOMEHTOM MHEPLHHU 00NlaaeT JHUCK

2) HaMMEHBIIMM MOMEHTOM MHEPLUH 00NaiaeT map

3) MOMEHTBI HHEPIIMH BCEX TPEX TeJl OJJMHAKOBBI

4) HaMMEHBIIIUM MOMEHTOM HHEPIUHU 00saaeT Tpyoa

98. Ecinu BEeKTOPHI CHIIBL M TIEPEMEIIICHNS COHANPABIICHBI, @ YTOJI MEJKIY HUMH
pageH 0, To paboTa, COBEpIIICHHAS CUJIOH ...

1) paBHa HyITIO

2) MaKCcHUMaJlbHa U MOJIOKHUTEIbHA

3) monoxuTeIbHA

4) MaKcUMaJbHA W OTPHIIATEIIbHA

99. Ecinu BEeKTOp CHJIBI IEPIICHINKY/ISIPEH BEKTOPY IIEpPeMeIIeHusI, TO pabora,
COBEpILECHHASI CHIIOH ...

1) paBHa HyIIO

2) MakCUMaJIbHA ¥ TIOJIOKUTEIIbHA

3) nonoxuTeIRHA

4) MakcUMaJbHa W OTPHIATEIbHA

100. Ecnu yros Mex Iy BEKTOpaMu CUIIbI M niepemetteHus pasex 180, To padora,
COBEPILIEHHASI CUJIOH ...

1) paBHa HyITIO

2) orpuIiarensHa

3) nonoxuTeILHA

4) MaKcuMaJbHa U OTpHLATEIIbHA

101. Ha yacTuity, HaxoAsIIyrocs B Hadalle KOOPAWHAT, AEHCTBYET CHiIa, BEKTOP
KOTOPOH ompexersiercs BeIpakeHneM F=2i -3j. Pabora, coBepreHHast 3ToH cruioi
MIpY MIePEeMEIEHNH YaCTUIIBI B TOUKY ¢ kKoopauHaramu (5;0) paBHa Jox.
1)-15

2) 25

3) 23

4) 10

102. Ha yacTuity, HaXoAsIIyrocs B Hayalle KOOP/ANHAT, IeHCTBYET CHila, BEKTOP
KOTOpo#i onpenesnsiercst BeipaxkenneMm F=4i +3j . Pabota, coBepiuieHHast 3ToH CHIoi
IpY NIepeMEeLIeHIH YacTUIBI B TOUKY ¢ koopanHaramu (0;5) paBHa Jox.

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

103. Ha gacTuiry, HaXoAsIIyl0csa B Ha9ajie KOOPIMHAT, JISHCTBYET CHIIa, BEKTOP
KOTOpO# ompexnensiercs BeipakeaneM F=2i +3j . Pabota, coBepiieHHas 3TOH cuiIon
TIPY TIEPEMEIICHUN YaCTHIIBI B TOUKY ¢ KoopawHatamu (5;5) pasHa  JIk.

1) 15

2) 25

3) 23

4) 10

104. Ha yacTuity, HaXoAsIIyIOCs B Haualle KOOPAWHAT, IEUCTBYET CUJla, BEKTOP
KOTOpOH ompexnensiercs BeipakerneM F=4i -5j . Pabora, coBepiieHHas 3TOH crimoit
MIPY TIEpEeMEIICHAN YaCTHIEI B TOUKY ¢ KoopAuHatamu (2;-3) paBHa _ JIxk.
1)-15

2) 25

3) 23

4) 10

105. [Ipu yBenryeHNH KOHIIEHTPAIMU MOJIEKYJI HIeaIbHOTO ra3a B /IBa pas3a
JIaBJICHME rasa ...

1) yBenuuutcs B 2 pasa

2) yMeHbIIUTCS B 4 pasa

3) ymeHbImuTCS B 2 pasa

4) He U3MEHUTCS

106. Ipu yMeHBIIEHHHU CKOPOCTH JBIYKCHHSI MOJICKYI B 4 pa3a JaBICHHE ra3a
pasa.

1) yBenuuunocs B 2

2) YMEHBIIUIOCH B 4

3) yBenuumiocs B 4

4) yMEHBIINIOCH B 2

107. JlaBieHue uaeasbHOrO OJHOATOMHOTO r'a3a YBEIUYMIOCHh B 4 pa3a mpu 3TOM
CpeIHss CKOPOCTh ABIKCHHUSI MOJICKYA _ pasa.

1) yBenuuunaocs B 2

2) YMEHBIIWIOCH B 4

3) yBenuumiocs B 4

4) yMEHBIIUIOCH B 2

108. Cpenssist CKOPOCTD JABIKEHHSI MOJIEKYJI HICAIBHOTO OJHOATOMHOTO ra3a
yBeIMUMiIach B 4 pasza, mpu 9TOM JaBlieHHe raza ____ pa3 (-a).

1) ymenbmmiaocs B 16

2) YMEHBIIUIOCH B 4

3) yBenuumiocs B 16

4) yBeauuniocs B 4

109. JlaBieHue naeambHOTO ra3a Ha CTEHKH COCY/Ia 3aBUCHT OT ... (BeiOepure Bce
BEpHbIC BAPUAHTHI OTBETA)

1) popmer cocyna

2) KOHIIEHTPALUH MOJIEKYIT

3) remneparypsi

4) CKOPOCTH JIBHXKEHHSI MOJIEKYIT

5) oGbemMa cocyna

6) BHEIIHETO JABICHUS

110. Ilpu yBenuveHnH AaBlieHus B 3 pa3a U yMeHbLICHUH 00beMa B 2 pas3a
abCOoIIOTHASA TeMIIepaTypa HACaIbHOTO raza _ pas (-a).

1) yBenmuuntes B 6

2) yBenuuures B 1,5

3) yMeHbIIHUTCS B 6

4) ymenpiuures B 1,5
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111. TIpu yBenMYCHUHU TEMIIEPaTyphl U 00beMa UICaIbHOTO ra3a B 2 pasa, ero
JaBJICHHS ...

1) He U3MEHHUTCS

2) yMeHBIIHUTCS B 4 pasa

3) yMeHBIIHUTCS B 2 pasa

4) yBenmuntcs B 4 pasa

112. VineanbHblii ra3 MOCTOSIHHON MacChl CXKAJIM TAK, YTO €r0 JaBIeHHE
YBEIMYMIIOCH B [IBa pasa, a 00beM YMEHbUINICS BABOE. [Ipu 9TOM Temmeparypa
rasa...

1) yBenmuuniach B Ba pasa

2) yMeHbIIUIACH B 2 pa3a

3) He U3MEHMIIACh

4) yBennumnnack B 4 pasa

113. [dns pacupeneneHns MakcBelia BEPHBIM SBIISICTCS YTBEP)KIACHHUE ...

1) no3BoJIsIET PacCUUTATH OO MOJIEKYIT, CKOPOCTH KOTOPBIX 3aKJIIOYCHBI B JIFOOOM
3aaHHOM HHTEpBajie CKOPOCTEH

2) Hanbonee BepOATHASI CKOPOCTh MOJIEKYIT 3aBUCHUT TOJIBKO OT TEMIIEPATyPhI U He
3aBHCHT OT POJIa MOJIEKYII

3) momaak moj KpUBO# pacTeT ¢ MOBBIMICHHEM TEMIIEPATYPbI

4) npu MOHIKECHUU TEMIIEPATyPhI BETHYHHA MAKCHMYMa (DYHKI[MH YMEHBIIACTCSI

114. [insa pacupeneneHuss MakcBena BEpHBIM ABJSIETCS YTBEP)KACHUE, UTO MIPU
MOHIKCHUH TEMIIEPATYPHI ...

1) HanboJee BEpOSTHAS CKOPOCTH MOJIEKYJT YMCHBIIACTCS

2) BeNMMYMHA MaKCUMyMa (DYHKIIMH YMCHBIIACTCS

3) MaKCMMyM KPHBOH CMEIIAeTCs BIPABO

4) mIomaap Mo KPUBOH yMEHBIIACTCS

115. [ins pacnpeneneHuss MakcBena BEpHBIM ABJSIETCS YTBEP)KACHUE, YTO MIPU
MOBBILICHUH TEMIIEPATYPHI ...

1) HauGosee BeposiTHAast CKOPOCTh MOJIEKYJI YMEHBIIIAETCSI

2) BeNMMYMHA MAKCHMYMa (DYHKIIHH YMEHBIIACTCSI

3) MakCUMyM KPHUBO# CMEIACTCsI BIICBO

4) mwIonaap Mo KPUBOI yBEINYNBACTCS

116. J{ns pacupenenenust MakcBeia BEpHBIM SBIISIETCS YTBEP)KACHHE, YTO ITPH
MOHIKEHUH TEMIIEPaTypHI ...

1) iormane Moy KPUBOKM YMEHBLIASTCS

2) MaKCUMyM KPHBOHM CMEIIAeTCsl BIPAaBO

3) miromaak Mo KpUBO# yBETHIHBACTCSI

4) BenMYNHA MAKCUMyMa (DYHKIIHNH YBEIHIABACTCS

117. Inst pactipenenenns MakcBesia BEpHBIM SIBISIETCS] YTBEPKIEHHUE, YTO ...
1) npu U3MEHEHUH TEMIIEPATYPHI MOJIOKEHHE MAKCUMYMA HE M3MEHSIETCSI

2) C yMEHBIIIEHHEM TEMIIEPATYPhI BETMYMHA MAKCHMYyMa YMEHBIIAETCSI

3) npu U3MEHEHUH TeMITepaTyphl IUIOMIA/b O] KPUBOH HE H3MEHSAETCS

4) ¢ yBeJIMYeHUEM TEMIIEPATYPhl BEIMUNHA MAKCHMYyMa YBEIHMIHBACTCS

118. Ecnu, He MEHSS TEMIIEPaTYpHhI, B3STh Ta3 ¢ OOJbIICH MOIPHOI MacCOH u
TaKUM € YUCII0 MOJIEKYJI, TO JUIsl pacrpenereHust MakcBelia BepHbIM SBISETCS
YTBEpXKJICHHE ...

1) ruTotaab MoK KPUBOM YBETHIUTCS

2) BeNMYMHA MAKCUMYMa YMEHBIIATCS

3) MakCUMyM KPHBO# CMECTHTCS BIICBO B CTOPOHY MEHBIIINX CKOPOCTEH

4) MakKCHMyM KPHBOW CMECTHTCSI BIIPABO, B CTOPOHY GOJIBIITMX CKOPOCTEit

119. Ecnn, He MeHsIs TEMIIEPATYPHI, B3STh T'a3 C MEHBIIEH MOJISIPHOI Maccoi 1
TaKHM K€ YUCIIO MOJIEKYI, TO JUIsl pacupenencHus MakcBesia BEpHbIM sSIBISETCS
YTBEpKJEHUE. . .

1) miomaap Mo KPUBOH YBEIHIHUTCS
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2) BeNMYMHA MAKCHMYMa YBEITHIHUTCS
3) MakcUMyM KpHBOH CMECTHTCS BIICBO B CTOPOHY MEHBIINX CKOPOCTEH
4) MaKCHMyM KPUBO CMECTHTCS BIPABO B CTOPOHY OOJBIIMX CKOPOCTEit

120. ns remust (He) uncino creneneii cBOOOIBI i paBHO ...
N1
2)3
3)5
4)6

121. Jlns aToMapHOTO BOJOPOZA YUCIIO CTEHEHEH CBOOOBI 1 paBHO ...
1
2)3
3)5
4)6

122. Tlpu ycrmoBuH, 9TO MMEIOT MECTO TOJIBKO IMOCTYIATEIFHOE U BpaIlaTeIbHOE
JBIKCHHUE, UTS BOISHOTO IIapa YHCIIO CTeTIeHEei CBOOOMBI 1 paBHoO ...

1)1

2)3

3)5

4) 6

123. [Ipu ycnoBum, 4TO MMEIOT MECTO BCE TP BUAA JABMKEHHS (ITOCTyNaTeNIbHOE,
BpallaTenbHOE U KosebaTenbHOe), ISl BOJSIHOTO Mapa Yucio 1 paBHO ...

1) 10

2)3

3)5

4)6

124. Tpu ycoBuH, UTO HMEIOT MECTO BCE TPH BUIA ABWKEHUS (TOCTyIATENBHOE,
BpalllaTeJIbHOE U KOJeOaTeIbHOE), TSl MOJICKYIIBI BOMOPO/Ia YHCIIO CTEHeHEH
CBOOOJIBI 1 PaBHO ...

1) 10

2)3

3)7

4) 6

125. neansHOMY OTHOATOMHOMY Ta3y nepenain konmdecTBo TemioTsl 700 [k u
ra3 coBeput padbory 600 /Ix. BHyTpeHHsS SHeprus ra3a mpu 3ToMm paBHa _ JIk.
10

2) 100

3)-100

4) 1300

126. Eciu uaeasbHbli a3 oTaat konnaectBo Termiotel 100 Ik, mpu 3ToM ero
BHYTpEHHs1s1 9Heprust ymeHbinmiack Ha 100 [k, To paboTa coBepieHHas ra3om
paBHa [k

10

2) 100

3)-100

4) 200

127. UpeanbHblit ra3 coepuini padoty 300 [k, pu TOM BHYTPEHHSISI SHEPTUs
rasa ysennumiachk Ha 300 /[x. B aToM mporiecce ra3 moaydut JIK TETUIOTHI.
1Ho

2) 300

3) - 600

4) 600

128. Cootromenus Q>0, A>0, U=0 cripaBeuBbI I ...
1) 130T€pMUYECKOr0 HarpEeBaHUS
2) 13006apHOTO pacuIupeHust

67




3) U30XOPHOTO HarpeBaHUs
4) anuabaTHOTO pacIIUpEHUsI

129. Cootromerus Q>0, U>0, A=0 cnpaBeaauBbI I ...
1) M30TepMHUIECKOrO HArPEBAHUS

2) n3006apHOTO PACITHPEHUSL

3) M30XOPHOTO HArPEBAHHS

4) aquabaTHOTO PaCIIUPECHHSI

130. Cootromenus Q>0, U>0, A>0 cnpaBeiauBbI IS ...
1) U30TEepMHUYECKOTO HATPEBAHUSL

2) u3006apHOTO PACIIMPEHHUS

3) U30XOPHOI0 HArpPEeBaHUs

4) aquabaTHOTO PaCIIUPECHHUS

131. Cootnomenns Q=0, U<0, A>0 cnpaBennuBbI IS ...
1) M30TepMHUIECKOrO HArPEBAHUS

2) n3006apHOTO PACITHPEHUS

3) M30XOPHOTO HArpPEeBaHHS

4) anrabaTHOTO pacIIUPEHUsI

132. Cootromenus Q<0, A<0, U=0 cripaBejIUBbI IS ...
1) U30TEPMHUYECKOTO OXJIAXKICHHSI

2) U30XOPHOTO CYKATHS

3) 300apHOTO OXJIAKIECHUS

4) agnabaTHOro CXKaTUs

133. Cootromenus Q<0, A<0, U<0 cripaBeTuBHI IJIA ...
1) U30TEepPMHUYECKOTO OXJIAXKACHHS

2) U30XOPHOTO CHKATUS

3) 1300apHOTO OXJIAKICHUSI

4) annabaTHOTO CHKATHS

134. Cootromenus Q<0, A=0, U<0 cripaBeauBbI A ...
1) MU30TEPMHUYECKOTO OXJIANKICHHSI

2) U30XOPHOTO CYKATHS

3) 1300apHOTO OXJIAKICHUSI

4) aguabaTHOro CXKaTus

135. Cootromenus Q=0, A<0, U>0 cripaBeaTuBHI A ...
1) U30TEPMHUYECKOTO OXJIAXKIACHHSI

2) U30XOPHOTO CKATUS

3) U300apHOTO OXJIAKIEHUS

4) annabaTHOro CHKATHS

136. J{ost mosbimienust KIT/I TErUIoBBIX MAIIUH HEOOXOAMMO
BEPHBIE OTBETHI)

1) mOBBICHTH TEMITEPATYPy XONOAHIbHHKA

2) MOBBICHTH TEMIIEPATypy HArpeBaTeIs

3) MOHU3UTH TEMIepaTypy HarpeBaress

4) NOHHU3UTH TEMIIEPATyPy XOJOAWILHHUKA

5) MoBBICHTH BHEIIIHEE JABICHHE

... (Boibepure Bce

137. Tennoasi Mamuna padoraet no uukiny Kapuo. Eciu remneparypy

Harpesarteiisi yBeanuutsb, To KIIJI nukna ...
1) He u3MeHHUTCS

2) YMEHBIITUTCSI

3) yBenuuutcst

138. TenoBas mamuna padoraer no uukiny Kapro. Ecin remneparypy

XOJIOAUIIbHUKA YMeHbIINTh, To KIIJ] nukna ...
1) He u3MeHuTCS
2) yMEHBIIUTCS

68




3) yBenuuurcst

139. B BakyyMme HaxOIATCs [Ba MIapa, 3apsaabl KOTopsix —1q u +5q. TTocte Toro kak
IIapBI IPUBEITH B COPHKOCHOBECHHE UX 3aPSIJIBI ...

1) He u3MeHsTCS

2) cTaHyT paBHBIMH 2

3) craHyT paBHBIMH 4

4) cranyT paBHBIMH 0

140. Ipu nepeMenieHrr IBYX 3apsioB U3 BAKyyMa B CPey C AUIICKTPHIECKON
HPOHUIIAEMOCTHIO 81 U HEU3MEHHOM PACCTOSHUY MEXKy HUMH CHIIA
SIEKTPUYECKOTO B3AUMOJEHCTBHS MEXKTY HUMH ...

1) ysenmuuurtes B 81 pa3

2) yBenuuutcs B 9 pas

3) ymensimures B 81 pas

4) ymenbIuTcs B 9 pas

141. Tlpu mepeMeIeHHu  OBYX 3apsiioB U3 CPEIBI C TUIIEKTPHICCKON
MPOHUIIAEMOCTHIO 81 B BaKyyM M HEM3MEHHOM PACCTOSHUH MEXKTy HIMHU CHJIA
INEKTPUYECKOTO B3aUMOACHCTBUS MEX/Y HUMH ...

1) ysenmuuurtes B 81 pa3

2) yBenuuurcsi B 9 pas

3) ymenbmures B 81 pas

4) ymenpIutcs B 9 pas

142. PaccTosiHre MEXIY IBYMsI TOUCUHBIMHU MEKTPUIECKUMH 3apsSaaMu
yMeHbIIWIH B 3 pa3a. Cuna B3aNMOACHCTBUS MEKAY HUMH ...

1) ymenpmmiacs B 9 pas

2) He U3MEHWIACh

3) yBenuumnace B 9 pa3

4) yBenuuunace B 27 pa3

143. Ecnu cuity, IEHCTBYIOIYIO Ha 3apsi/] YBSJIUYHTE B 4 pa3a, a BEIUIUHY 3apsijia
YBEJIMYUTH B 2 pa3a, TO HaNPsHKEHHOCTH MO0JIs, B KOTOPOM HAXOTUTCS 3apsiaq ...
1) He u3MeHHUTCS

2) yBenuuutcs B 2 pasa

3) yBenuumrcs B 8 pa3

4) ymeHbiuTcs B 8 pas

144. Tlpu nepemernenun 3apsiga 200Kt u3 Touku ¢ moreHimanoMm 700B B Touky ¢
norernuaiom 200B, mone coBeprraeT padory  MK/J[x.

11

2) 10

3)-10

4) 18

145. T1pu nepemernenun 3apsiaa 200Ki u3 Touku ¢ noreHmanom —100B B Touxy ¢
norenuaiom 400B, mone coepinaet paboTy MK/J[x.

11

2) 10

3)-10

4) 18

146. Toueunslii 3aps +2q HAXOAUTCS B IEHTPE chepuueckoil moBepxHocTu. Eciu
J00aBUTh 3aps -2q 3a npejenaMu cepbl, TO MOTOK BEKTOpa HAMIPSKEHHOCTH
AIEKTPOCTATHUECKOTO TI0JIS 9epe3 TIOBEPXHOCTH CHeps! ...

1) ymeHbIIATCS

2) yBENHYHUTCSI

3) He U3MEHHTCS

147. ToueuHslit 3apsi +q HAXOMUTCS B LIEHTpe ceprdeckoil moBepxHocTH. Ecin
J00aBUTH 3apsn +q BHYTPb Cepbl, TO IIOTOK BEKTOPa HANPSKEHHOCTH
UIEKTPOCTATUYECKOTO T10JIs1 Yepe3 MOBEPXHOCTh CHEpHI ...
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1) ymeHbuuTCs
2) yBeNHUYHUTCS
3) He U3MEHHTCSH

148. HAyKTUBHOCTH KOHTYpa 3aBUCHT OT ...

1) ckopocTH W3MEHEHHUsI MATHUTHOTO MTOTOKA CKBO3b MMOBEPXHOCTD
2) MaTepuana, U3 KOTOPOTO U3TOTOBIICH KOHTYP

3) hopMBI 1 pa3MepoB KOHTYpa, MATHUTHON MTPOHUIIAEMOCTH CPEIbI
4) cuItbl TOKa, IPOTEKAOIIETO B KOHTYpE

149. B ocHOBe MoJy4eHHs IEPEMEHHOTO IEKTPHUECKOTO TOKA JIEXKUT SIBJICHHE ...
1) 5IeKTPOMarHUTHOM UHAYKIIUH

2) cCaMOMHIYKIIUH

3) 3MeKTPOCTaTHYECKO HHIYKIIHH

4) ayeKTpu3anH

150. IIpn HanM4YMH B TETIH TOIBKO AKTUBHOTO COTIPOTHUBIICHUS, KOJICOAHHS CIUTBI
TOKa 1o (haze HaIpsHKEHUS.

1) coBmasaroT ¢ KojaeO0aHUAMU

2) onepexarot KoJeOaHusl

3) otcrarot ot KoJebaHuit

4) IPOTHUBOMOJIOKHBI KOJICOAHHAM

151. Ilpu BKITIOYEHUH B ANEKTPUUIECKYIO IeTlb KaTyIIKH HHyKTUBHOCTH,
KosleOaHus CHJIBI TOKa 110 (haze HAaIpsHKEHHS.

1) coBmagaroT ¢ KojeOaHUIMU

2) onepexaroT KoJaeOaHus

3) orcraror oT KoyebaHuit

4) nIpOTHBOMOI0XKHBI KOJICOAHUSIM

152. TIpu BKITFOUEHHH B JIEKTPHUECKYIO IIEMb KOHAECHCATOPA, KOJIEOAHHUS CHJTbI
TOKa 1o (haze HarpsHKEHHS.

1) coBmamaroT ¢ KoJaeGaHUAMM

2) onepexarot KojaeOaHus

3) oTcrarot ot KoJebaHuit

4) IpOTHBOMOJIOKHBI KOJIEOAHUSIM

153. CBoOogHAS TEKTPOMArHUTHEI BOJTHA SIBIIETCS . . .
1) mrockoi

2) mpooabHOM

3) monepeuHoi

4) ynupyroit

154. N3nyuenne >nexTpoMarauTHeIX BoiaH HE npoucxoaunt, ecinu anekTpudecKue
3apsibl ...

1) ABMXYTCSI C YCKOPEHHUEM

2) y4acTBYIOT B KOJIeOATEIFHOM JBIDKEHHUH 10 TAPMOHHYECKOMY 3aKOHY

3) IBHKYTCSI pABHOMEPHO MPSMOIHHEHHO

4) U3MEHSIOT CBOE MOJIOKEHHE B IPOCTPAHCTBE

155. Hau6onbliryto ATHHY BOJIHBI U3 TIEPEUMUCICHHBIX BUIOB IIEKTPOMATHUTHBIX
U3ITy4YeHUH uMeeT(-10T) ...

1) panroBOITHBI

2) uHdpakpacHoe H3ITyUCHUE

3) BUOMMBIH CBET

4) PEHTIeHOBCKOE U3JTyYEHHE

156. HanMeHbIIy 0 [UTHHY BOJIHBI U3 MIEPEUUCICHHBIX BUIOB 3JIEKTPOMATHUTHBIX
M3MydeHuit umeet(-10T) ...

1) paanoBONHEI

2) undpakpacHoe U3IyueHUE

3) BUAMMBII CBET

4) pEeHTITeHOBCKOE M3JIyYeHUE
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157. HanMeHbIIIy0 YacTOTy U3 EPEYMCICHHBIX BUIOB 3JIEKTPOMATHUTHBIX
M3ydeHuit nmeet(-1oT) ...

1) paaroBOIHBL

2) uHdpakpacHOe H3ITyUCHUE

3) BUOMMBIH CBET

4) pEeHTTCHOBCKOE M3ITyUCHHUE

158. Haubounblyto 9acTOTy U3 MEPEUHCICHHBIX BHIOB JICKTPOMAarHUTHBIX
M3NyYeHuil umeeT(-1oT) ...

1) paanoBONHEI

2) undpakpacHoe U3ITyUeHUE

3) BUOMMBIIN CBET

4) pEeHTTCHOBCKOE M3ITyUCHHUE

159. DrekTpoMarHUTHBIE BOIHEL, CIIOCOOHBIE TIEPEHOCUTH Yepe3 IPOCTPAHCTBO
9HEPIHIO, U3IIy4aeMyl0 TeHEPaTOpOM JEKTPOMAarHUTHBIX KOJIeOaHH, IPOXOIHUTh
CKBO3b BO3YX H IlepeaBaTh HHGpOpMaLHIo, Ha3bIBAIOT ...

1) pagnoBoTHAME

2) PEHTTCHOBCKUM H3JTy4CHHEM

3) uHdpakpacHBIM HU3ITyICHHEM

4) raMma-u3Iy4YeHHEM

160. DiekTpoMarHUTHHIC BOJHBI, BHI3bIBAIOIIUE JTIOMHUHECIICHIHIO, POTOd(DDEKT,
(hoTOXUMHUYECKUE PEAKLINH, IPUTEMY, OAKTEPHLIUIHOE ICHCTBUE, HA3bIBAIOT ...
1) panuoBonHaAMHU

2) PCeHTITCHOBCKUM H3JIy4CHHEM

3) uH(bpaKpaCHBIM U3ITydCHUEM

4) yneTpaMoNeTOBBIM U3Ty4YCHHEM

161. DnexkTpoMarHUTHBIE BOJHEL, 00JIaIatomTie OONBIION MPOHUKAIOIIEH
CIOCOOHOCTBIO, BOSHUKAIOIINE TIPU B3PHIBE SICPHOTO OPYXKHUS BCICACTBUC
PaZMOaKTUBHOTO pacraja sjaep, Ha3bIBAoT ...

1)panroBoaHaMu

2) PEHTT€HOBCKHM H3JTy4eHUEM

3 uHbpaKpaCHBIM U3TYyICHHEM

4) ramma-u3ny4eHueM

162. DreKTpOMarHUTHBIE BOJIHBI, BHI3BIBAIOIINE 3PUTENBHBIE OILYIICHHUS,
Ha3bIBAIOT ...

1) pamuoBoNHAMU

2) BUIUMBIM CBETOM

3) uH(pPaKpPaCHBIM U3TydEHUEM

4) raMMma-u3ITydeHHEM

163. B o6nacTu HAIOXKEHHUS CBETOBBIX ITyYKOB OT JIByX KOTCPEHTHBIX HCTOUHHUKOB
cBeTa HaOJIOMAOTCST YEPEMYIOIINECs CBETIIBIC U TEMHBIE TTOJIOCHL. JTO SBICHUE
Ha3BaHO cBera.

1) unrepdepennuneit

2) nucniepcueit

3) nudpaximeit

4) nonspuzanuei

164. [1ns nHaOmoneHnst MHTEpQEPEHIMK CBETa HEOOXOANMO ...
1) mpomyCTHTE CBET Yepe3 y3KYIO IelTh

2) CBeCTH BMECTE JIBE JIIOOBIE CBETOBBIE BOJIHBI

3) cBecTH BMECTE JIBE BOJIHBI C OJMHAKOBOM YacTOTOM

4) HampaBUTH CBET HA IPAHUILy pa3ziesia ABYX Cpell

165. YcinoBreM BO3ZHUKHOBEHUS HHTEP(EPEHIINH SIBISICTCS HAJIOKECHNE
BOJIH.

1) MOHOXpOMAaTHYECKHX

2) KOTePEHTHBIX
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3) oTpaxkeHHbBIX
4) npenoMIIeHHBIX

166. Pajy:xHast OKpacka MBUIBHBIX ITy3bIpei OOBSCHSETCS SIBICHHEM . ...
1) mudpaxunm

2) monspu3anuu

3) uHTepdepeHnnm

4) nucniepcuu

167. CormacHO BOJTHOBOW TEOPHH CBET — 3TO ...
1) snekTpoMarHUTHas BOJTHA

2) MOTOK 3apsKSHHBIX YaCTHI]

3) HampaBIeHHOE ABHKCHHUE 3apsDKCHHBIX YaCTHII
4) KOTepeHTHbIE BOJHBI

168. Ha mrockyro HEenpo3padHyIo IUIACTHHY C ABYMS Y3KUMHU MapauIeIbHBIMH
IIeNSIMU [TaJlaeT [0 HOPMAaJIH IUI0CKasi MOHOXPOMaTH4YecKas BOJHA U3 3eJIeHOI
YaCTH BUANMOTO CIEKTpa. 3a IUIACTHHON Ha MapaJuieJIbHOM i dKpaHe
HalOronaercst HHTepepeHIMOHHas KapTiHa. Eciii ncnons3osarh
MOHOXPOMAaTHYECKHUIl CBET U3 KPACHOW YacTH BUIMMOTO CIEKTPa, TO ...

1) paccrosiHie MeXAy HHTEPPEPEHIHOHHBIMHE TTOJIOCAMH YBEIHYHBACTCS

2) paccTosiHHE MEXIy HHTepPEPEHIIMOHHBIME TIOJIOCAMH YMEHBIIHTCSI

3) paccrosiHre MEXAY HHTEP()EPEHIIMOHHBIMHE MOJOCAMHU HE U3MEHSETCSI

4) untephepeHIIMOHHAS KapTHHA Hcue3aeT

169. Ha mockyto HENpo3pavyHyIo MIIACTHHY € IBYMsI y3KUMH TapajuieIbHBIMA
HIeTIAMH MaJaeT [0 HOPMAJIH IJI0CKas MOHOXpOMaTu4ecKas BOJIHA U3 KPACHOM
4acTH BUAUMOTO CIIEKTpa. 3a MIIACTUHOW Ha MapaJuleNbHOM €l SKpaHe
HaOmonaercst nHTep(epeHINoHHast KapTuHa. Eciam ucnonp3oBarh
MOHOXPOMAaTHYECKUI CBET U3 3€JI€HON YaCTH BUAUMOTO CIIEKTPA, TO ...

1) paccrosiHue MeXay HHTeP)EePESHIMOHHBIMH ITOJI0CAMH YBEIMYHBACTCS

2) paccTosiHHE MEXy UHTepPEPEHIIMOHHBIME TIOJIOCAMH YMEHBIIHTCSI

3) paccrosiHre MEeX Iy HHTEPHEPCHIIMOHHBIME MOIOCAMU HE U3MEHSETCS

4) untephepeHIIMOHHAS KapTHHA HcUe3aeT

170. SIBnenue OTKIOHEHHUS HAMTPABICHHS PACIIPOCTPAHEHHUS BOJH Y Kpasi TIPErpaibl
OT HPSIMOJTMHEHHOTO HAIIPABJICHUS HA3bIBACTCS cBeTa.

1) unrepdepennueit

2) nonsipusanuei

3) nudpaximeit

4) nucnepcueii

171. Yron audpakiyy uMeeT HauboJIbIlee 3HAYCHUE IS CBETA.
1) kpacuoro

2) KenToro

3) roy6oro

4) ¢puoneroBoro

172. Yron qudpaxnum nMeeT HauMeHbIIee 3HAYCHUE IS CBeETA.
1) kpacHoro

2) »KexToro

3) rony6oro

4) ¢uoneroBoro

173. lndpakuroHHas pEIIeTKa OCBEIIASTCs 3eJCHbIM cBeTOM. [Ipu oCBeIeHHN
PEIIEeTKH KPAaCHBIM CBETOM KapTHHA IU(PAaKIMOHHOTO CIIEKTpa Ha 3KpaHe ...

1) cysurcst

2) pacmupurcst

3) He U3MEHHTCS

4) ucue3Her

174. lucpakuroHHas pemeTka OCBeNaeTcst KpacHbIM cBeToM. [Ipu ocBemmennu
peUIeTKH CHHUM CBETOM KapTHHA J1(PaKIMOHHOTO CIIEKTPa Ha 3KpaHe ...
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1) cysurcs

2) paciupurcst
3) He U3MEHHTCH
4) ucuesner

175. SIBnenne nudpakiiuy MOXXHO HAaOIIONATb, €CITH ...

1) pasmep mperpas CON3MEPUM C JJIHHOM CBETOBOM BOJHBI

2) Ha IIyTH CBETOBOTO ITyYKa HaXOQHUTCS CTEKJISTHHAS TPU3Ma

3) cBeTOBO# MyYOK MajaeT Ha TOHKYIO IUICHKY

4) Ha MyTH CBETOBOTO JIy4a HAXOJMUTCS MPEISITCTBUE OONBLIMX Pa3MEpOB

176. [Tocne npoxoXaeHUs JBYX MOJSPOUI0B HHTEHCHUBHOCTh CBETa OCIa0NsIeTCs
HAIl0JIOBHHY, €CIIH TUIOCKOCTH IMOJIAPH3ALMH JBYX MOJISIPOUIOB HOBEPHYTHI IPYT
OTHOCHTENBHO IpyTa Ha yToi rpaycoB.

1)0

2) 45

3) 90

4) 180

177. J1ast TOro 4TOOBI CBET HE MPOXOAMIT Yepe3 00a MOJsIPonia, TIOCKOCTH
MOJISIPU3AIH IBYX MOISPOUIOB APYT OTHOCHTEIBHO JIPyTa JIOJKHEI OBITh
MOBEPHYTHI HAa YO ___ TPajyCoB.

1o

2) 45

3) 90

4) 180

178. JToka3aTensCTBOM MOIEPEIHOCTH CBETOBBIX BOJIH SIBIISICTCS SIBIICHUC
CcBeTa.

1) unrepdepenumn

2) monsipu3anuu

3) mudpakuuu

4) nucnepcuu

179. Ha cTekIIHHYIO TIPU3MY HANpaBIU Jyd Oestoro cBeta. [Ipu npoxoxaeHuu
CBeTa uepe3 MpU3My HaOIIFOIAeTCs SBICHUC cBera.

1) unrepdepenimn

2) nucniepcuu

3) nudpaxumu

4) nonspuzanun

180. [Tokazarens npenoMIIeHNs CBeTa UMEeT HanOoIIbIIee 3HaUCHNE ISl CBETA C
€aMO# KOPOTKOM JJIMHOM BOJIHBIL. YTOJI OTKJIIOHEHMS] JIyda CBETA B CTEKJITHHOMN
npU3Me UMEeT HauOoIbIlee 3HAYCHUE IS CBeTa.

1) kpacuoro

2) romy6oro

3) senroro

4) ¢puoneroBoro

181. TTokazaTens MPeTOMIICHHUS CBETa HMEeT HAaMMEHBIIee 3HAUCHHE JJIS CBETA C
camoii OONBIION UTMHON BOJHEI. YTOJ OTKJIIOHEHHS JTy4da CBETA B CTCKISTHHOM
MpU3Me NMeeT HauMEHbIIIee 3HAaUCHIE IS CBETa.

1) kpacHoro

2) romy6oro

3) xenroro

4) ¢puoneToBoro

182. 3aBHCHMOCTD TTOKa3aTelsl MPEOMIICHHS BEIIIECTBA OT [UTHHBI BOJIHBI HITH
YaCTOTHI HA3BIBAETCS ...

1) nonspusanueit

2) uHTepdepeHunen

3) nucnepcueit

4) mudpakuueit
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183. Tlpu momnagaHuy COTHEYHOTO CBETA HA KAIUTK 0K 00pasyercs paayra. ITo
OOBSCHSACTCS SBICHUEM ...

1) nonstpuzaruu

2) mucTepcHu

3) uaTepdepeHnnm

4) mudpakiun

184. Ecnu yacToTa M3My4eHHs] yMEHBIIUIACH B 2 pa3a, TO JHEPTHs KBaHTa CBETA ...
1) yenuuntes B 2 pasa

2) He U3MEHHTCS

3) ymenbIuTCs B 2 pasa

4) yBenuuutcs B 4 pasa

185. Ecnm maccy 9acTUIIBI YBEIHYIHUTD B 2 Pa3a, TO SHEPTHS STOM YaCTHIIH ...
1) yBenuuurcs B 2 pasa

2) yMeHBIIHUTCS B 4 pasa

3) He U3MEHHTCH

4) yBenmuntcs B 4 pasa

186. OTHOILIEHUE YHEPTHH, U3TYIAEMOH TEJIOM, K TIPOAOJDKUTENBHOCTH U3ITYUSHHS
U IUIOIA/H TEJla, Ha3bIBAETCS _ CHOCOOHOCTEIO.

1) monHoi TydencmycKaTenbHO

2) CHeKTpabHOM JTy4eHCIyCKATENbHOM

3) moHO# JTydenoriomare IbHOH

4) CrieKTpaJIbHOM JIy4eHorIOoIaTeIbHON

187. OTHOIICHHE TyIUCTON YHEPTHH, TTOTIIONIAEMO TEJIOM, KO BCEH Mamaromeii Ha
HETO JIY9HCTOH SHEPTHH, Ha3bIBACTCA CIIOCOOHOCTEIO.

1) noMHOM JTy4encnycKaTeaIbHOM!

2) CrieKTpalbHO TyderCyCKaTeIbHON

3) mosHO# TyduenorIonaTeIbHOM

4) crieKTpanbHOM Jy4enorIomareIbHO M

188. ®opmynupoBka «J{i1s Bcex Tel npu AaHHOI TeMIlepaTrype OTHOIIECHHE
JIy4eUCIyCKaTeIbHOM CIIOCOOHOCTH Tella K JIy4enonIomareIbHoi cliocoOHOCTH
€CTb BEJIMYMHA IIOCTOSHHAS, paBHAs JIy4EHCITyCKAaTEIbHON CITIOCOOHOCTH
abCOJTIOTHO YEpHOTO TeJla P TOH JKe TEeMIepaType» OTpaxaeT (PU3NIeCKUIl CMBICI
3aKOHA ...

1) Credana — Bonbiimana

2) Kupxrodda

3) Buna

4) Croneroa

189. ®opmynupoBka «J{1rHa BOJIHBI, COOTBETCTBYIOLIAS MAKCUMYMY U3JTy4EeHUS
abCOITFOTHO YEPHOTO TeJa, 0OPATHO MPOIOPIHOHAIBHA €r0 aOCOMOTHO
TeMIIepaType» oTpaxxaeT GH3NUECKUil CMBICT 3aKOHA ...

1) Cretana — Bonbimana

2) Kupxrodda

3) Buna

4) Croserosa

190. ®opmynuposka «IlorHas TydenonomareabHas CIOCOOHOCTE aOCOIIOTHO
YEpHOTO TeJIa MPONOPLUOHAIIbHASL YeTBEPTOM CTENEHH ero abCOoNOTHOM
TEMIIEpaTypb» OTpakaeT PU3MIECKUN CMBICIT 3aKOHA ...

1) Cretana — Bonbimana

2) Kupxrodda

3) Buna

4) Croneroa

191. Ecniu TepMoariHaMHU4ecKasi TeMIIepaTypa abCcoII0THO YEPHOTo Tella
YBEIMYHUTCS B 2 pasa, TO ero 3HepreTH4YecKasi CBETUMOCTh pa3(-a).
1) ysenuunres B 2
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2) yMEHBIIUTCS B 2
3) yBenunuurcs B 16
4) ymenbIuTCs B 16

192. Ecnu sHEpreTHyYecKas CBeTUMOCTh a0CONIOTHO YEPHOTO Tela YBEIMIMIACH B
16 pas, To ero TepMOTUHAMHUYECKAs TeMIlepaTypa  pa3(-a).

1) yBenmmuuiach B 2

2) yBenuuunack B 16

3) yMeHbIIUIach B

4) ymenpiuunace B 16

193. SIBISIETCS JI0KA3aTeNbCTBOM KBAHTOBOM MPUPOJIBI CBETA.
1) ®orordpdexr

2) Nudpaxuust

3) Nurepdepenmust

4) Tonspuzanus

194. SIBnenmne B3aMMOJECHCTBHUS CBETOBBIX BOJH C aTOMaMH BEIIECTBA, B PE3YIbTaTe
KOTOPOTO SHEPIHsl CBETA MepeaeTCs aT0OMaM BelleCTBa; 3aKJII0YaeTCs B
OCBOOOXKJICHHUH 3JICKTPOHOB OT CBSI3M B aTOMaX U MOJICKYJIaX I0]] ICHCTBUEM CBETa,
Ha3bIBAETCH ...

1) TeruIoBBIM U3ITydIEeHHEM

2) poroadexrom

3) atpexrom Kommrona

4) moMHUHECIIEHIHER

195. DHeprus ¢portoHa B aBIeHUN PoTOdPPeKTa pacxomyeTcs Ha ... (Beibepute Bce
BEpHBIC BapUAHTHI OTBETA)

1) HarpeBaHue BemecTBa

2) U3MCHEHHE BEIMYMHBI 3aITUPAFOLIET0 HAPSHKESHHS

3) coBepiienne paboOThHI BBHIXO1A

4) coollIeHne HIEKTPOHY KHHETHYECKOM SHEPTUU

5) yMeHbIIICHHE YaCTOTHI U3ITYICHHS

196. B ombiTax CroneroBa ObUI0 OOHAPYKEHO, YTO KHHETHYECKAsi SHEPTUS
3JIEKTPOHOB, BBUJIETEBIINX C MOBEPXHOCTH METAJUTMYECKON IUIAaCTUHBI IIPHU ee
OCBEIIIEHUU CBETOM, ...

1) He 3aBHCHT OT YaCTOTHI I1aIAIOMIETO CBETa

2) NTMHEWHO 3aBUCUT OT YacTOTHI A Ia0IIero CBeTa

3) NMHEeWHO 3aBUCUT OT MHTCHCHBHOCTH CBETa

4) MUHEWHO 3aBUCUT OT JUTMHBI BOJIHBI [TA/IAIOLIETO CBETa

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

2) He NU3MEHUTCS

3) yMeHbIIUTCS

198. ®OTOTOK HACHIIIEHHS IPH YBEIUICHUH HHTCHCUBHOCTH MAIAIONIET0 CBETA ...
1) yBenuuutcst

2) He U3MEHHUTCS

3) ymeHbIIuTCs

199. OnuH 1 TOT e CBETOBOW IOTOK ITa/IaeT HOPMAJIbHO Ha 3€PKAIBHYIO U
a0COJIIOTHO YEPHYIO MOBEPXHOCTh. OTHOIICHNE AABJICHNS CBETA HA MIEPBYIO U
BTOPYIO IIOBEPXHOCTH PABHO ...

1) 1/2

2) 1/4

3)4

4)2

200. Ecnn 3epkanbHyIO INIACTHHY, Ha KOTOPYIO TaJaeT CBET, 3aMEHUTH Ha
3a4E€pPHEHHYIO TOH K€ MO U, TO CBETOBOE JAABJIEHUE ...
1) yBenuunres B 2 pasa
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2) yMeHbIIUTCS B 2 pasa
3) He uzMeHHTCS
4) ymenbIuTCs B 4 pasa

201. Ecnu 3a4epHEHHYO TUIATHHY, Ha KOTOPYIO IaIaeT CBET, 3aAMEHUTH Ha
3epKAJBHYIO TOW K€ IUIOIIaIH, TO CBETOBOE IaBJICHUE ...

1) yBenuuurcs B 2 pasa

2) yMeHBIIHUTCS B 2 pasa

3) He U3MEHHTCS

4) ymenpIIuTcs B 4 pasa

202. OnuH ¥ TOT ke CBETOBOW MOTOK MaJacT HOPMAJIFHO Ha a0COIOTHO YEPHYIO U
3epKaTbHYO MOBEPXHOCTh. OTHOIIICHHE AABJICHUS CBETA HA MEPBYIO U BTOPYIO
MOBEPXHOCTH PABHO ...

1)1/2

2) 1/4

3)4

4)2

203. 3aKIIoUacTes B repenade pOToHAMHU CBETa YaCTH CBOCTO
HUMIIYJIBCA IEKTPOHAM aTOMa, M3-3a Yero U3MCHSCTCS JIJIMHA CBETOBOM BOJIHBI
(hoTOHOB.

1) ®orosddexr

2) TemnoBoe U3nyyeHHe

3) Dddexr Komnrona

4) TaBincHuE CBETA

204. TIpeamnosnoxenne 06 aToMax Kak HEACIUMbBIX MEIbUAMIINX YaCTHIAX BELIECTBA
BBICKA3all ...

1) Apucrorens

2) Mennences

3) demoxput

4) Pesepdopna

205. MPENCTaBIII MOJICIIb CTPOCHHS aTOMa B BH/IC Iapa, 3ar0HEHHOTO
TOJIOKUTENIBHO 3apsHKCHHO )KUIKOCTHIO, B KOTOPYIO BKPAILICHBI OTPUIATEIbHbIC
3JIEKTPOHBI, OJ0GHO H3I0MY B KEKCE.

1) Menuenees

2) Pesepdopn

3) Tomcon

4) lemokput

206. TPEATIOKII SASPHYIO (TUIAHSTAPHYIO) MOJIEIb aTOMa: BOKPYT
MOJIOKUTENILHOTO SIJIpa M0 3aMKHYTBHIM OpOUTAM JBUXKYTCS DJIEKTPOHBI, 00pasyst
SIIEKTPOHHYIO 000JI0UKY aToMa.

1) MeHneneen

2) Pesepdopn

3) Jx. Tomcon

4) lemokput

207. Ha ocHOBaHMM HCCIIEIOBaHUS SIBICHUS PAcCESHUS ab(a-uyacTUll Ipu
MPOXOX/ICHNH Yepe3 TOHKHE CJIoN BemecTBa Pesepdop caenan BIBOL, UTO ...

1) anbda-yacTHIBI ABIAIOTCS SAPAMH aTOMA IeJUsl, UIMEIOLIEro BTOPOi
TIOPSAKOBEII HOMep B Tabimie Menzaeneena

2) anba-pacma SBISIETCS MPOIECCOM CaMOIIPOU3BOJIBHOTO MPEBPAICHHS sIapa
OJTHOTO XMMHYECKOTO AJIEMEHTA B SIIPO APYTOTO AJIEMEHTa

3) BHYTpH aTOMa HMEETCS TTOJIOKHUTEIBHO 3aPSDKEHHOE SIIPO OYEHb MAICHBKUX
pa3MepoB, BOKPYT Spa BPALIAIOTCS JIEKTPOHBI

4) nipu anbha-pacnaie aTOMHBIX SIIEp BBIACISICTCS sACPHAS SHEPTUS, 3HAYUTEIHHO
OoJtbIIast, YeM B JIIOOBIX XUMHUYECKHX PEAKIIUSIX

208. CrtocoOHOCTh aTOMa K M3JIYYSHHIO U TOTJIOMIEHUIO OTOHOB MPAaBUIBHO
OIHCHIBACT BBHICKA3BIBAHUE ...
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1) aToM MOXXET MONIOLIATh M M3Iy4arh GOTOHBI C 000 4aCTOTOM, HE 3aBHCHMO OT
COCTaBa BEIEeCTBa

2) atoM MOKET HOIIIONIATh (POTOHBI C JIFO00H YacTOM, U3IIydarh POTOHBI JIUIIb C
HEKOTOPBIMHU OIPE/IeICHHBIMHU 3HAYSHUSIMH YaCTOTHI

3) aTOM MOKET TIOTYIONIATh (POTOHBI JIMIIE C HEKOTOPBIMH OITPEICICHHBIMA
3HAYEHUSIMH YaCTOTHI, H3JIy4aTh (POTOHHI C JIFOOOH 9acTOTOM

4) aTtoM MOXET M3Iy4arh M IOTJIONATh (POTOHBI TOIBKO C HEKOTOPBIMH
OTIPE/ICIICHHBIMU 3HAYCHUSMH YaCTOThI

209. TIpu nepexojie HIEKTPOHA C JAIBHETO OT sIpa YHEPreTHIECKOr0 YPOBHS Ha
OJNMKHUMN K SIIPY SHEPreTHYECKUI YPOBEHD aTOM 3JIEKTPOMArHUTHBIE
BOJIHBIL.

1) uznyvaer

2) He u3IIyJacT

3) momormaer

4) He moromaeT

210. [Tpn nepexone 3IEKTPOHA C OIIDKHETO K APy YHEPTETHYECKOTO YPOBHS Ha
JaJbHUN OT siipa SHEPTETHYCCKUH YPOBEHb aTOM JNEKTPOMAarHUTHBIE
BOJIHBI.

1) uznyvaer

2) He u3NyJaeTt

3) momormaer

4) He moryoaeT

211. DHepreTHUECKHE YPOBHHU SIIEKTPOHA B aTOME, pasMep SIEKTPOHHOTO 06aka
ompenensieT KBaHTOBOE IHCJIO.

1) rmaBHOE

2) opburansHoe

3) MarauTHOE

4) cnuHOBOE

212. OpueHTaIUIO 3JIEKTPOHHOTO 00JlaKa B MPOCTPAHCTBE XapakTepu3yer
KBAaHTOBOE YHCIIO.

1) maBHOE

2) opburansHoe

3) MarauTHOE

4) cuuHOBOE

213. ®opMmy 3IIEKTPOHHOTO 00NIaKa XapaKTepu3yeT KBaHTOBOE YHCJIO.
1) rmaBHOE

2) opburansHoe

3) maruuTHOE

4) crinHOBOE

214. CoOCTBEHHBI MEXaHUUECKUI MOMEHT XapaKTepH3yeT  KBaHTOBOE YKCJIO.
1) raBHOE

2) opburansHoe

3) MarauTHOE

4) cuuHOBOE

215. I'maBHOE KBaHTOBOE YKCIO n=1. OpOHUTaNEHOE KBAHTOBOE YUCIIO PABHO ...
11

2)0

3)2

4)-1

216. I'maBHOE KBaHTOBOE YMCIIO N=2. OpOHTaIbHOE KBAHTOBOE YUCIIO PABHO ...
11
2)0
3)2
4)3
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217 FﬂaBHOe KBAaHTOBOC YHUCJIO 1’1:2. MaKCI/IMaHLHOC KOJIMYCCTBO JJICKTPOHOB IJIsk
JAaHHOT'O COCTOSAAHMS PABHO ...

1)2

2)4

3)6

4)8

218. I'maBHOE KBaHTOBOE YMCIIO N=1. MaKkcHMaIbHOE KOMUIECTBO IEKTPOHOB IS
JAHHOTO COCTOSIHUSA PaBHO ...

1)2

2)4

3)6

4)8

219. I'maBHOE KBaHTOBOE YMCIIO N=3. MaKCHMaJIbHOE KOMUIECTBO IEKTPOHOB IS
JAHHOTO COCTOSIHUS PaBHO ...

1) 32

2) 18

3)8

4)2

220. ['maBHOE KBAaHTOBOE YKCIIO XapaKTCPHU3YeT ...

1) opueHTaNHIO YIEKTPOHHOTO 001aKa B IPOCTPAHCTBE
2) hopMy 3mmeKTpOHHOTO 00TaKa

3) pa3Mmepbl AMEKTPOHHOTO ObIaKa

4) coOCTBCHHBIH MEXaHUYECKHIl MOMEHT

221. OpOutanbHOE KBAHTOBOE YHCIIO XapaKTEPHU3YeT ...
1) opueHTaHIO AIEKTPOHHOrO 001aKa B IPOCTPAHCTBE
2) Gopmy 2MMEKTPOHHOTO ObNaKa

3) pa3mepsl AIEKTPOHHOTO 00IaKa

4) coOCTBEHHBIM MEXaHUYECKUIT MOMEHT

222. MarautTHoe KBaHTOBOE YHCJIO OMPECIISCT ...

1) opueHTaNHIO YIEKTPOHHOTO 001aKa B IPOCTPAHCTBE
2) hopMy 3mmeKTpOHHOTO 00TaKa

3) pa3mepsl AIEKTPOHHOTO 00IaKa

4) coOCTBEHHBIH MEXaHUYECKHI MOMEHT

223. CiuHOBOE KBaHTOBOE YHCJIO OMPEHCIIseT ...

1) opueHTANHIO AIEKTPOHHOTO 00J1aKa B MPOCTPAHCTBE
2) Gopmy 31MeKTPOHHOTO ObIaKa

3) pa3mepsl SIEKTPOHHOTO 00JIaKa

4) coOCTBEHHBIM MEXaHUYECKUI MOMEHT

224. TlopsinKOBBI HOMED dIEMEHTa B Tabiuiie MeHeneeBa Mo3BONISET ONMPEACTUTh
gucio... (Beibepure Bce BepHbIE OTBETHI)

1) snekTpoHOB B atome

2) HYKJIOHOB B siJipe

3) npoTOHOB B sApe

4) sneMeHTapHBIX YACTHI]

5) HeHTPOHOB B siape

225. ATOMHBIH BEC 3JIEMEHTa ONPEACIIET YUCIO. ..
1) sneKkTpOHOB B aTomMe

2) HEWTPOHOB B s/IpE

3) MPOTOHOB B siApe

4) HyKJIOHOB B sIpE

226. UcnyckaHue HE COTNPOBOXKIACTCS U3MEHEHHUEM 3apsIOBOTO
MAacCOBOI0 YHCJIa aTOMHOTO SIAPA.

1) aneda-yacTuipl

2) raMMa KBaHTa
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3) Gera-yacTHIlbI
4) HeitrpoHa

227. Ansta — pacnanm mpeacTaBisieT co00# MOTOK ...
1) snexkTpoHOB

2) HEUTPOHOB

3) nmpoToHOB

4) simep aroma reust

228. bera MuHyc - pacnaj peacTaBisieT coO0i MOTOK ...
1) snekTpoHOB

2) HEWTPOHOB

3) mpoToHOB

4) simep aTOMOB TeHst

229. OnyH U3 BUIOB PagHOaKTHBHOTO W3IYYCHHUS TPEACTABISIET COOOH MOTOK
OBICTPO OBIDKYIIUXCS IEKTPOHOB. DTO  M3IyUEHHE.

1) ramma

2) anbda

3) 6era MuHYC

4) 6era mroc

230.Tlpu  pacnaje MaccoBoe YHCIIO siipa aToMa yMeHblIaeTcs Ha 4, a
3apsI0BOE YHCIIO Ha 2 3IEMEHTAPHBIX MOJIOKUTEIBHBIX 3apsia.

1) ramma

2) anbda

3) bera MuHYyC
4) Gera IUIIOC

231.Tlpn ___ pacmajie MaccoBO€ U 3apsI0BOE TUCIIO HE H3MEHSFOTCS.
1) ramma

2) anbda

3) 6era MUHYC

4) Gera mroc

232. B pesysbrare 3JIeKTPOHHOTO OeTa-pacmaja sapa aroMa 3JIeMEHTa ¢ 3apsI0BbIM
YHCIIOM Z TIONTy9aeTCsl AP0 aToMa 3IEMEHTa C 3apSAT0BEIM YHCIIOM ...

Hz-2

2)Z+1

3)Z2-1

4)Z+2

233. AtomHOE s1/1p0, BO3HUKAIOIIEE B pe3ysbTare aib(ha-pacnaia sjapa aroma
AJIEMEHTa C 3apsJJOBBIM YHCIOM Z, 00a1aeT 3apsI0BbIM YUCIIOM ...

1)z-1
2)Z2-2
3)Z-4
4H)zZ+1

234. AtomHOe s1p0, BOHUKAIOIIEE B pe3yibTare anb(ha-pacnana sjapa aromMa
3JIEMEHTA C MAaCCOBBIM YHCJIOM A, 06J1az[aeT MAaCCOBBIM YHCJIOM ...

HA-1

2)A-2

HA-4

4)A+1

235. HepacnaBimmucsi, Yepe3 WHTepBaj BpeMEHH, paBHbIil 1 nepuomy
nosypacmnaza, ocraHercsi % paJuoaKTHBHBIX aTOMOB BELIECTBA

1) 33

2) 25

3) 75

4) 50
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236. Yepes uHTepBall BpeMEHH paBHBIN | epuoay nomypacnaja pacragercs %
PaaroaKTUBHBIX S/IEp BELIECTRA.

1) 33

2) 25

3) 75

4) 50

237. HepacnaBmmMucs, uepe3 WHTEpPBaJl BpeMeHH, paBHBIN 1/2 mepuona
nosypacrana, ocraHercst % paJuoaKTHBHBIX aTOMOB BELIECTBA.

1) 33

2) 25

3) 75

4) 50

238. Yepes nHTEpBAJ BpeMEHH PaBHEIH 1/2 eprozaa norypacnana pacrageTcs
% pagMoaKTHBHBIX SAJEP BEIECTBA.

1) 33

2) 25

3) 75

4) 50

239. B nporiecce CHIBHOTO B3aMMOJICHCTBHUS IPUHUMAIOT YUACTHE ...
1) dhoronst

2) HEWTPOHBI

3) anmeKTpOHBI

4) HeliTpuHO

240. B mpouecce a1eKTpOMarHuTHOro B3anMozeiicteus HE npunuMaroT ydacrre. . .
1) HeitTpoHbI

2) poToHsI

3) anekTpoHsI

4) mpoTOHBI

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

2) doTtoHsI

3) HeHTpOHBI

4) npoTOHBI

242. B npouiecce 3IEeKTPOMAarHUTHOTO B3aUMOICHCTBHS IPUHUMAIOT YIACTHE ...
1) HeTpoHbI

2) HEUTPHHO

3) aHTHHEHTPHUHO

4) mpoTOHBI

243. T1o3uTpOH ABISETCS aHTHYACTHIICH 110 OTHOIICHUIO K ...
1) npotony

2) HeWTpOHY

3) anexTpony

4) dporony

244. TlepeHOCYNKaMK TPAaBUTAIIMOHHOTO B3aHMOJCHCTBHS CUUTAIOTCS . ..
1) rpaBUTOHBI

2) oTtoHs

3) DIHOOHBI

4) 6030HBI

245, TlepeHOCYMKAMH SIIEKTPOMArHUTHOTO B3aMMOJICHCTBHUS CYUTAIOTCS ...
1) rpaBUTOHBI

2) doToHsl

3) D1roHBI

4) 6030HbBI
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246. TlepeHOCYUKAME CHUIIBHOTO B3aHMOJICHCTBHS CUMTAIOTC . ..
1) rpaBUTOHBI

2) poToHsI

3) DIH0OHBI

4) 6030HBI

247. TlepeHocunKaMu cI1a00TO B3aUMOACUCTBHS CIUTAIOTCH .. .
1) rpaBUTOHBI

2) oTtoHsl

3) DIr0OHBI

4) 6030HBI

[To pesympraraMm TecTa OOy4alONMIEMYCS BBICTABISICTCS OIEHKA «OTIUYHOY», «XOPOIIOY,
«YIOBIIETBOPUTEIBHO» WU  «HEYIOBJIETBOPUTEIBHO», COINIACHO CIEAYIOUIMM  KPUTEPHUSIM
OIICHUBAHUS

Ilkaja Kpurtepuu onenuBanus (%0 npaBuJIbHbIX 0TBETOB)
Orenka 5 (OTIIMYHO) 80-100
Ouenka 4 (xopo1o) 70-79
Orenka 3 (YIOBICTBOPUTEIBLHO) 50-69
Orenka 2 (HeyJOBIETBOPUTEIIHHO) Mmenee 50
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JIMCT perucrpanym usMeHeHH i

Hone Howmepa nucros OcnoBanue ans | [lonmuce | Pacmmdposka Jlata
P I amene | moBbix aAHHYII BHECEHUS MOJITHUCH
HU3MEHE . BHECEHHUS
HHBIX HUpoBa W3MEHEHU U
HUSA U3MEHEHUS
HHBIX
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