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

1.1. Hean u 3212494 AU CHUTINHBI

bakanasp mno wnHanpaeimenuro 35.03.07 TexHomorusi NPOW3BOACTBA U MEpPepadOTKH
CEJIbCKOXO3SMCTBEHHOW  NPOAYKIMH JOJDKEH OBITh  IMOATOTOBICH K  PEIICHHIO  3a/1ad
npoecCHOHAIbHON JIEATENbHOCTH CIEAYIOIIUX THIIOB: MPOU3BOJICTBEHHO-TEXHOJIOTUYECKUNA U
HAy4YHO-UCCIIE0BATEIbCKUM.

Heap qucuumiuHbl — GOPMUPOBAHHUE TEOPETHUYECKUX 3HAHUM, MPAKTHUECKUX YMEHUU U
HABBIKOB B 00JIaCTH (PU3UKHU, HEOOXOAMMBIX JUIS PELIEHUS KOMIUIEKCHBIX 3ajjad 10 OpTraHu3aluu
OMOTEXHOJIOTUU MTPOU3BOJICTBA U MEepepaboTKe CeTbCKOXO3AHCTBEHHON MPOAYKIIMU B COOTBETCTBUU
¢ GopMUPYEMBIMU KOMIIETCHIIUSIMH.

3agauu IMCUMILUINHBI

- u3yyeHue (U3MYECKUX SIBJICHHM, 3aKOHOB W TPaHUIl UX MPUMEHHUMOCTH; 3HAKOMCTBO C
OCHOBHBIMHU (PU3NYECKUMU BEIIMUYUHAMU, UX OMPENCICHUSIMHU, (PU3MIECKIM CMBICIIOM, CITIOCO0aMU U
€IMHUIIAMU U3MEPEHHS.

- [puoOpeTeHHEe HAaBBIKOB pPAabOTBI ¢ TpuUOOpaMu U 00OpyZOBaHHEM (HU3HUECKON
1ab0opaTopuu; HABBIKOB UCTIOIH30BAHMS PA3TUYHBIX METOIUK (PU3MUECKUX U3MEPEHHUH 1 00paboTKU
IKCIICPUMEHTAIBHBIX JIAHHBIX; HABBIKOB IIPOBEACHUS aJICKBATHOTO (PU3HUYECKOTO MOJICITUPOBAHHUS.

- MPUMEHEHHE B CBOCH MPAKTUYECKOM AEATEIbHOCTH 3HAHUU MO (PU3HMKE JUIS pelleHUus
TEOPETHUYECKUX U MPOU3BOJACTBEHHBIX 3a/1a4.

1.2. KoMmneTeHIIUN M HHAUKATOPBI UX JOCTUKEHH I
OIIK-1 CrniocoGeH pemiarh THIOBBIE 3a7a4l MPO(ECCHOHANBHOMN AEITeTbHOCTH Ha OCHOBE
3HAHWA OCHOBHBIX 3aKOHOB MaTE€MaTHYECKHX, €CTECTBEHHOHAYYHBIX U OOMICTIPO(ECCHOHATBHBIX
JUCITUILIMH C MPUMEHEHNEM HH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN

Kon n HaumeHnoBanue ®opmupyemsle 3YH

HHAWKATOPa JOCTUIKCHUA

KOMIICTEHIIUN
NJ-1. OIIK-1 3HAHUSA OO0yyaromuiicst JODKEH 3HaTh OCHOBHBIC (PH3MYECKHUC SBICHUS, 3aKOHBI
Pemraer TuroBkle 3agaun Y TPAHUITBI KX TPUMEHUMOCTH; OCHOBHBIE (PU3MUYCCKUE BENIUHBI U
npogecCHOHaTFHON (u3MYeCcKre KOHCTAHTHL, HX OTPEeNICHNUS, (PHM3HIESCKUI CMBICH, CITIOCOOBI
JIeITeIbHOCTH Ha OCHOBE Y SIVHHIIB KX U3MEPEHUS; GYHIaMEHTAIBHEIC (DH3HIECKUE OITBITHI U X
3HAHUH OCHOBHBIX 3aKOHOB POJb B pa3BUTHH HAyKH; Ha3HAYSHUE W MPUHIIUIIBI ICHCTBUS BAKHEHUIITHX
MaTeMaTH4YeCKUX, ¢dmsnueckux npudopos (51.0.14 —3.1)

€CTECTBEHHOHAYYHBIX YMEHHUs OOy4aromuics T0JDKeH YMETh 00BSICHUTh OCHOBHBIE HAOIIOIaeMbIe
JIUCIUIUIMH C TIPUMEHEHUEM NPUPOHBIC ¥ TEXHOTCHHBIC ABICHUS M 3(HEKTHI C MO3UIUN
MH(POPMAITUOHHO- GbyHIaMeHTaIbHBIX (PU3MISCKUX B3aUMOICHCTBHIA; yKa3aTh, KAKKe
KOMMYHHUKAITUOHHBIX 3aKOHBI OMKCHIBAIOT JAHHOE SIBJICHUE WITH d(P(PEKT; UCTOIKOBHIBATh
TEXHOJIOTHH CMBICI (PU3UYECKUX BETTMUMH U IOHATHH; paboTaTh ¢ mpudopamu u

o0opyaoBaHHeM (HH3HIECKOH J1JabOpaTOPHH, UCIIOIB30BATh METOJIBI
a/IeKBaTHOTO (PM3MYECKOTO MOJEITMPOBAHNUS JUISL PELICHHS THIIOBBIX
3aga4 mpodeccnonanpHoil nestensHoct (51.0.14 - V.1)

HaBbIKHU

OOyuaromuiics: TOJDKEH BIIIETh HABBIKAMHU HCIIOJIB30BAHHST OCHOBHBIX
001eU3NIecKnX 3aKOHOB M IPUHIIUIIOB JUTS PEIICHHS TUIIOBBIX 3a/1a4
podecCHOHAIBHON IeSTeIbHOCTH; HaBbIKaM{ TIPUMEHEHHsI OCHOBHBIX
METOJI0B (PM3MKO-MaTeMaTHUECKOTO aHaIN3a JUISl PEIICHHS] THIIOBBIX
3a1a4 npo(hecCHOHATBHON AEATEIEHOCTH; HABBIKAMH ITPABUIIBHOMN
9KCIUTyaTalliy OCHOBHBIX PHOOPOB M 000pya0BaHUS (pr3myIecKoit
naboparopuu; 06pabOTKH U HHTEPIIPETUPOBAHNS PE3YABTATOB
skcnepumenta (b1.0.14 - H.1)

2. MecTo mucuunanHbl B cTpykrype OITIOIT
JucuuruimHa «®Pu3nKa» OTHOCHUTCS K 00s3aTelIbHOM YacTH OCHOBHOM mpodeccuoHambHOM
oOpa3oBarenbHON MporpaMMbl OakajgaBpHara.




3. O0beM TMCUMIIMHBI M BU/IbI YUeOHOH padoThI
3aueTHpix enuuunbl (3ET), 144

O0beM pucuurummebl  «Pusuka» cocrasiusger 4

aKaJleMUYeCKUX Jaca (Janee 4acos).

Jlucuuninuza uzydaercs.
- ouHas ¢popma obyuenus B 1 cemectpe
- 3aouHas popma oOyuenus B 1 u 2 cemecrpax

3.1. Pacnpenejienne o0beMa JMCHUILIMHBI 110 BUJIAM Y4eOHOi padoThl

Bun yueOHo#t paboThl

KonuuectBo wacos

o0 OYHOU popmMe 0OyueHUS

10 3204HOH popMe o0ydeHus

KonTakTHasi padora (Bcero) 64 16

B TOM YHcJIe NPAKTHYecKas MOAT0TOBKA

Jlexyuu (J1) 32 8

Jlabopamopnuie 3anamus (J13) 32 8

CamocTosiTeJIbHAA padoTa 00y4yarouxcs 53 119

(CP)

Kontpoan 27 9
IK3aMeH IK3aMeH

Hroro 144 144

3.2. Pacnpenesienne y4eO0HOro BpeMeHH 10 pa3jiesiaM U TeMaM
QOunas ¢opma o0yuenust

KOHTaKTHast paboTa

Ne HaumenoBanue pa3znenos U TeM Beero 175 rom ancne
TEMBI 4acoB CP KOHTPOJIb
J JI3
1 2 3 4 5 6 7
Paznen 1. Mexanuka

11 Marepus. JIBmxeHne 3 3 X

12 duznueckne BeNNINHBI U UX H3MepeHne. OCHOBHBIC 25 2 05 X
U3MEpPUTENbHBIE TPHOOPHI ' '

1.3 MeTo/1Ka BBITIOJIHEHUST HETIOCPEACTBEHHBIX U3MEPEHUI 2,5 2 0,5 X

14 Merozavrka BBINOJIHEHUs KOCBEHHBIX n3Mepenuil. ['papuuecknit 25 2 05 X
Croco0 Npe/ICTaBICHUsI PEe3YJIBTaTOB H3MEPEHHS ' ’

15 OJeMEeHTHI MOCTYNATENbHOTO ABHXKSHHUS 2 2 X

1.6 ITpoBepka 3ak0Ha COXpaHEHHS UMITYIbCa 3,5 2 15 X

1.7 DNIEeMEHTHI BPaIaTeIbHOTO JBUKCHUS 2 2 X

1.8 N3ydeHne 0CHOBHOTO 3aKOHA JUHAMUKH BPAIICHHSI 3,5 2 1,5 X

1.9 DeMeHThI KoJie0aTelIbHOe JIBIIKCHUE 3 3 X

1.10 HccnenoBanue konebaTeIbHOTO JIBIKSHUS, U3MEPEHHE 35 5 15 <
YCKOpEeHHs CBOOOTHOTO MAaJeHUs IIPU MOMOIIY MasiTHUKA ' '

1.11 MexaHU4YeCKHe BOJIHBI 2 2 X

1.12 OCHOBBI CHIEIMAJIBHOI TEOPUH OTHOCHUTEILHOCTH 3 3 X

Paznen 2. MonekynsipHasi pu3uka U TepMOAMHAMHUKA

21 OcHOBBI MOJIEKYISIpHO-KHHETHUIECKOM Teopunt (MKT). 2 5 X
SIBnenus nepeHoca

2.2 MoutekyIsipHbIe SIBJICHHS B razax 3 3 X

2.3 MoseKymsipHBIE SIBICHUS B KHJIKOCTSIX 3 3 X

2.4 HccnenoBanue TeueHns BA3KOM KUIKOCTH 3,5 2 1,5 X
HccnenoBanue cBONCTB IIOBEPXHOCTHOTO CJI0S )KUJIKOCTH,

25 n3MepeHne ko3¢ (UIeHTa TOBEPXHOCTHOTO HATSKEHUS 3,5 2 15 X
KHUJKOCTH

2.6 MornekynsipHbI€ SIBJICHUsI B TBEPIBIX TelaxX 3 3 X

2.7 N3yuenue 3akona 'yka. MccnenoBanue Moayist ynpyroctu 3,5 2 15 X

2.8 ITepBoe Ha4an0 TEPMOAUHAMUKH 2 2 X

2.9 BTropoe Hauano TepMOIUHAMUKU 2 2 X

Pasnen 3. DnexkTpu4yecTBO U AIEKTPOMAarHETU3M

3.1 OIeKTpUUECKOoe T0JIE B BAKYyMe 2 2 X

39 Onexrtpuueckue nenu. M3mepenue GpuU3MUecKUx BEIUINH 35 5 15
IEKTPON3MEPHUTEILHBIMU IPHOOpPaMU ' ‘




3.3 BeniecTBo B 2JIEKTpHUECKOM I0JIE 3,5 3,5 X

3.4 ITocTosiHHOE MarHUTHOE I0JIE B BAKYYME U BEIIECTBE 2 2 X

3.5 Hccnenosanue MarHUTHOTO IO IIOCTOSIHHOIO MarHuTa 3,5 2 15 X

36 JIBrkeHue 3apsKEHHBIX YacTHIl B SJIEKTPUIECKOM U 35 35 <
MarHMTHOM I0JIE

3.7 ITocTOSIHHBIN ANEKTPUUECKUN TOK 3 3 X

38 OnexkTpoMarHuTHas MHAYKIUS U IEPEMEHHBIH IIeKTpHYECKUI 2 2 X
TOK

39 HccnenoBanne nepeMEHHOTO U BBINPSIMICHHOTO TOKa MPU 4 2 2 X
TIOMOIITH ocIIuIorpada

3.10 DJIEKTPOMArHUTHOE TI0JIE 2 2 X

Paspen 4. Onruka

4.1 OJIeMEHTHI TeOMETPUIECKOH ONITHKU 3,5 3,5 X

492 W3mepenne pa3MepoB MasbIx 0ObEKTOB IIPH TIOMOIIH 35 2 15 X
MHKPOCKOIa

4.3 DJeMEHTHI BOJTHOBOH ONTHKHI 4 4 X

44 HccnenoBanne BOTHOBBIX CBOMCTB CBETA, M3MEPEHHE ITHHBI 35 2 15 X
CBETOBOM BOJIHBI IIPH NOMOIIH TU(PPAKIMOHHON peHIeTKH ' ’

45 Wzydenue nonspumeTpa, I3MEpeHHe KOHICHTPALUH 35 2 15 X
PacTBOPOB ONTHYECKH AKTHBHBIX BEIIECTB

4.6 I'pagynpoBKa CIIEKTPOCKOIIA M UCCIICIOBAHUE CIIEKTPOB 3,5 2 15 X

4.7 DJeMeHTHI KBAHTOBOH ONTHKH 2 2 X

Paznen 5. KBanToBas ¢usnka. Pusnka aroma, aTOMHOTO SIAPA M SJIEMEHTAPHBIX YaCTHIL

51 OJeMeHTHl KBAaHTOBOH MEXaHHUKU 2 2 X

5.2 OeMeHTHl PU3UKH aToMa 2 2 X

5.3 OrneMeHTHl PU3UKH aTOMHOTO SIpa M AJIEMCHTAPHBIX YACTHII 2 2 X
KonTpons 27 X X X 27
Hroro 144 32 32 53 27

3aouHas popma o0yueHust
KOHTaKTHas paborta
Ne HammeHoBaHME pa3nenoB U TeM Beero [ g om uncie
TEMBI 4acoB CP | xoHTpOINb
J J3
1 2 3 4 5 6 7
Paznen 1. Mexanuka

1.1 Marepust. J[Bmxenne 3 3 X

12 duznueckre BENUYUHBI U UX U3MepeHrne. OCHOBHbIC 3 3 <
M3MepHTENIbHbIe TIPUOOPHI

1.3 MeTouKa BBIIOIHEHHUS] HEOCPEICTBEHHBIX H3MEPEHUI 3 3 X

14 Mertozyka BBINOIHEHHUs KOCBEHHBIX n3MepeHuil. [ padudaeckuii 3 3 X
Coco0 Mpe/ICTaBICHUS PE3YJIbTAaTOB H3MEPEHHS

15 OJeMeHTHI MOCTYNATENbHOTO ABHXKSHHUS 4 4 X

1.6 ITpoBepka 3aKOHa COXPaHEHUsI UMITYJIbCa 3 3 X

1.7 DNIeMEHTHI BPaIaTeIbHOTO JIBUKCHUS 4 4 X

1.8 M3yueHne 0CHOBHOTO 3aKOHA JWHAMHUKH BpAIIECHUS 3 3 X

1.9 DIeMEHTHI KOJIE0ATEILHOE IBIKEHNE 4 4 X

1.10 HccnenoBanue kosie0aTesIbHOTO IBUKEHHUS, N3MEPEHHUE 2 2 <
YCKOPEHUsI CBOOOIHOTO MaJIeHHs IIPH MOMOIIM MasiTHUKA

1.11 MexaHn4ecKre BOJTHBI 2 2 X

1.12 OCHOBBHI CHIEIMATBHON TEOPHH OTHOCHTEIBHOCTH 4 4 X

Paznen 2. MonexynspHas pU3uKa U TEPMOIMHAMHKA

21 OcHOBBI MOJIEKYISIpHO-KHHETHUIECKOM Teopunt (MKT). 2 5 X
SIBienHus nepeHoca

2.2 MornexynsipHble SIBI€HUS B ra3zax 4 4 X

2.3 MornekynsipHbI€ SIBI€HUsI B AKHUJKOCTSIX 4 4 X

2.4 Hccnenosanue TeueHus BI3KOM KHUIKOCTH 2 2 X
HccnenoBanne cBOWCTB MOBEPXHOCTHOTO CIIOS )KUAKOCTH,

25 n3MepeHue Ko uIeHTa HOBEPXHOCTHOTO HATSKEHUS 3 3 X
JKHUJKOCTH

2.6 MornekynsipHbI€ SIBJICHUSI B TBEPIBIX TelaxX 4 4 X

2.7 N3yuenue 3akona 'yka. MccnenoBanue Moayist yupyroctu 3 3 X
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2.8 ITepBoe Ha4an0 TEPMOAUHAMUKH 4 4 X
2.9 Bropoe Hauano TepMOIUHAMUKU 4 4 X
Paznen 3. DieKTpUYECTBO U IEKTPOMAarHeTU3M

3.1 DneKTpuyecKoe Moje B BaKyyme 4 4 X

32 Onexrtpuueckue nenu. M3mepenue GpU3MIeCKUX BETUINH 3 3
IEKTPOU3MEPHUTENLHBIMU TIPHOOPaMU

3.3 BelecTBo B 3IEKTPUUYCSCKOM TOJIE 4 4 X

3.4 ITocTosiHHOE MarHUTHOE I0JIE B BAKYYME U BEIIECTBE 4 4 X

3.5 HMccnepoBanue MAarHUTHOTO NOJIsl HOCTOSHHOTO MAarHUTa 3 3 X

36 JIBrkeHue 3apsKEHHBIX YaCTHIl B SJIEKTPUUECKOM U 3 3 X
MarHMTHOM HOJIe

3.7 IToCTOSTHHBIN ANIEKTPUIESCKUNA TOK 3 3 X

38 OnexTpoMarHuTHas HHAYKIHS U IEPEMEHHBIH IIEKTPHICCKHI 2 2 X
TOK

39 HccnenoBanne nepeMEHHOTO U BBINPSIMIEHHOTO TOKa MPU 2 2 X
TIOMOIITH ocIIuIorpada

3.10 DJIEeKTPOMAarHUTHOE TI0JIE 3 3 X

Pasznen 4. Onruka

4.1 DJIeMEHTHI TCOMETPUIECKOH OTITHKU 4 4 X

492 Wzmepenne pa3MepoB MasbIX 00BEKTOB ITPH TIOMOIIH 2 2 X
MHKPOCKOTIa

4.3 DJIeMEHTHI BOJTHOBOH ONTHKHI 8 8 X

44 HccnenoBanne BOTHOBBIX CBOMCTB CBETA, M3MEPEHHE THHBI 3 3 X
CBETOBOW BOJIHBI IPH NOMOIIH TU(PPAKIMOHHON pEeHIeTKH

45 Wzydenune nonspumeTpa, I3MepeHHe KOHIEHTPALUH 3 3 X
PacTBOPOB ONTHYECKH AKTHBHBIX BEIIECTB

4.6 I'paslynpoBKa CIIEKTPOCKOIIA M UCCIIEI0BAHHIE CIIEKTPOB 3 3 X

4.7 OJeMeHTHI KBAaHTOBOI ONTHKH 3 3 X

Paznen 5. KBanTtoBas ¢usuka. Pus3nka atoma, aTOMHOTO siJpa M 3JIEMEHTapHBIX YaCTHI]

51 OJeMeHTHl KBaHTOBOM MEXaHUKU 4 4 X

5.2 OneMeHThl PU3MKK aToma 2 2 X

5.3 OneMeHTh! (PU3MKK aTOMHOTO SiJjpa U 3JIEMEHTapHbBIX YaCTHUI] 4 4 X
KonTpons 9 X X X 9
Hrtoro 144 8 8 119 9

4. CTpPyKTYypa U colep:KaHHe TUCHUILUINHBI, BKJIIOYAIOIIee MPAKTHYECKYI0 MOATOTOBKY

[IpakTHdeckass MOATOTOBKA MPHU peald3aliKi y4eOHBIX MPEAMETOB, KYpCOB, TUCITUILIAH
(Momyneit) oOpraHm3yeTcss IyTeM TPOBEACHUS  TMPAKTUYCCKUX  3aHATHH, MPAKTHKYMOB,
71ab0opaTOpHBIX pabOT U MHBIX aHAJIOTHYHBIX BUAOB YYEOHOH NEATENbHOCTH, MPEIyCMATPUBAIOIINX
ydacTue OOydYalomuXCs B BBIMOJIHCHUH OTACITBHBIX 3JIEMEHTOB pabOT, CBS3aHHBIX C Oymyrien
npodeccHoHAIbHON 1eATeTbHOCTHIO.

[TpakTHdeckast MOArOTOBKA MOXKET BKITFOYATh B CEOST OT/ICIIbHBIC 3aHATHUS JICKIIMOHHOTO THUTIA,
KOTOpBIE MpEeAyCMaTpUBAIOT Nepenaady yueOHoi nHpopmanuu oOydaronumcs, HeOOXOMUMOM s
MOCJICAYIOMIETO BBITOJIHEHHUS Pa0dOT, CBA3aHHBIX ¢ OymyIiel mpodeccHoHaTbHON AeSITETLHOCTHIO.

PexomeHyeMblii 00b€M TPAKTHUECKOW MOATOTOBKH (B MPOIIEHTAaX OT KOJMYECTBAa YacOB
KOHTAKTHOM paOOoThI) I JUCITUTUINH, PEeaTU3YIONINX

- obmenpodeccuonanbupie komnerennuu (OI1K) ot 15 mo 50 %.

4.1. Conep:xaHue THCHUILTUHBI

Paznen 1. Mexanuka

Martepus u ee Buabl. [[BmkeHue u ero ¢popmbel. KuHematuka mocTynaTeabHOTO ABUKCHHUS.
HI/IHaMI/IKa MOCTYIATCJIIBHOTO JIBUXKCHHA. aHepFeTI/IquKI/Ie XapPaKTCPUCTUKKU TIOCTYyHAaTCIBbHOI'O
nBwkeHus. KuHemaTuka BpamiaTeslbHOro JBHWKEHHUs. JIMHAMUKa BpallaTEIbHOTO JIBHXKEHHS.
DOHepreTuyeckue XapakTEpPUCTUKHU BpaIIaTeIbHOrO IBMKEHMS. XapaKTEepUCTUKHU KojebaTenbHOe
IBUKEHHE. BUIbI MeXaHMUYeCKHUX KoNeOaHWi W WX ypaBHEHHs. ['apMOHHYECKHUN OCHUILISATOP.
BosHOBO# mporiecc U €ro XapakTepUCTUKHU. THIBI MEXaHUYECKUX BOJIH. OCHOBHBIE MOJIOKECHUS




crenpanbHoi  Teopun oTHocutenbHOCTH (CTO). OcHOBHBIE 3aKOHBI CIEIUATLHON TEOPHH
OTHOCUTCJIBHOCTH.

Pa3nea 2. Monekynsipaasi puznka 1 TepMOIHHAMHUKA

OCHOBHBIE TIOHATHUS M YpaBHEHUS MOJEKYIApHOM ¢u3uku. OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON Teopuu. JIBM)KEHME MOJIEKYJl BELIECTB. JSIBIEHMsS IepeHoca.
MounexynspHele ABJICHUA B razax. MoseKyJIsspHbIe ABJICHUS B KUAKOCTAX. MOJIEKyIIIpHBIE SBICHUSA
B TBEpAbIX Tenax. OCHOBHBIE MOHATHS TepMOAMHAMHKU. BHyTpeHHsAs sHeprus rasa. TersoBoe
nsnydenue. llepBoe Havano TEpMOIMHAMUKHA M €ro NPUMEHEHHME K H3ompoueccam. TerioBble
JBUraTend. DHTponus. Bropoe Havyaao TepMOAVMHAMUKH.

Pa3znes 3. Dj1eKTpU4YECTBO M JIEKTPOMATHETH3M

DneKTpocTaThKa. DJIEKTPUUYECKOE II0JE€ B BaKyyme. BemecTBo B 3JIEKTPUYECKOM IIOJIE.
OcCHOBHBIE TIOHATHSA IOCTOSIHHOIO 3JIEKTPUYECKOr0 TOKAa. (OCHOBHBIE 3aKOHBI IIOCTOSTHHOTIO
AIEKTPUYECKOT0 TOKA. IIOCTOSHHBIN 3JIEKTPUYECKUM TOK B Pa3JIMUHBIX cpefax. MarHutHoe mnoe,
€ro CBOMCTBA U XapaKTEPUCTUKU. MarHuTHbIE CBOMCTBA BEUIECTB. DJIIEKTPOMAarHuTHas NHIAYKIWS U
camouHaykus. [lepeMeHHbIN 3JIEKTPUUECKU TOK. DJIEKTPOMAarHUTHOE MoJje. DJIEKTPOMarHUTHbIE
KoJsieOaHus. DJIEeKTPOMarHuTHbIE BOJIHBI.

Pasznea 4. OnTuka

DneMeHTHl reoMeTpudeckoil ontuku. nTepdepennus crera. Judpakuus u momsipu3ars
ceera. Jlucnepcus cera. TemnmoBoe u3zmyuenue. Dotorddekr. Dddexkr Komnrona. J[aBnenue
cBeTa.

Paspen S. KBanroBas Mexanuka. @uU3nKa aTomMa, aTOMHOIO SApa M 3JeMEHTAPHBIX
YacTHIL

®opmyna ne bpoitnma.  Judpakius SIEKTPOHOB Y HEWTPOHOB B KpUCTAJLIAX.
Heonpenenennoctu I'eiizenbepra. CooTHomleHue HeompeneneHHocTe. BonHoBass ¢yHKuus.
VpaBuenus lllpenunrepa. Moaenu cTpoeHusi aroma. DJIEMEHThl COBPEMEHHOU (DM3MKHA aTOMOB U
Mosiekys. CtpoeHue siipa aroma. PaaroakTUBHOCTB. SepHble peakluu. DJIEMEHTapHbIE YaCTHIIbI.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.

4.2. Conep:xkaHue JeKIUi
Ounas ¢popma o0yueHus

Ne /it Kparkoe conepxanue nexkuui KomuuectBo | IlpakTuueckas
4acoB TIOATOTOBKA
1 DJIEeMEHTHI IOCTYIATeJIFHOTO ABHKEHHS 2 +
2 DJIeMEHTHI BPalaTeIbHOTO IBM)KCHHUS 2 +
3 MexaHH4YeCKHe BOJIHBI 2 +
4 OcHoBbI MoneKyisipHO-KuHeTnueckoi Teopun (MKT). SBnenus nepenoca 2 +
5 IlepBoe Hauan0 TEPMOAUHAMUKH 2 +
6 Bropoe Hauaso TepMOJMHAMUKI 2 +
7 OneKTpuuecKoe NoNie B BAKyyMe 2 +
8 [TocTostHHOE MarHUTHOE TOJIE B BAKyyMe M BEIIECTBE 2 +
9 DJekTpoMarHuTHast MHAYKIHS U IEPEMEHHBIN JJIEKTPUUECKUH TOK 2 +
10 OIEeKTpOMarHuTHOE MoJIe 2 +
11 OneMeHTbl BOTHOBOW ONTHKU 4 +
12 OneMeHTh! KBaHTOBOM ONTHUKH 2 +
13 OneMeHTbl KBAHTOBOM MEXaHUKHU 2 +
14 DieMeHTHl PU3HMKU aToMa 2 +
15 DieMeHTH! PU3MKN aTOMHOTO sIIpa M 3JIEMEHTapHBIX YaCTHI] 2 +
Hroro 32 16%




3aounas popma o0yueHust

No /i Kparkoe coneprxanue nekiuit KomunuectBo | IlpakTuueckast
4acoB MIOATOTOBKA
1 MexaHI4YeCKHEe BOIHBI 2 +
2 OcHoBBI MoJIeKyIsipHO-KHHeTHYecKo# Teopun (MKT). SIBnenus nmepeHoca 2 +
3 DNeKTpOMAarHUTHAS HHAYKIHS U IEPEMEHHBIN IeKTPHISCKUH TOK 2 +
4 OneMeHTH (PHU3UKH aToMa 2 +
Hroro 8 16%
4.3. Conep:xkanue JJa0OpaTOPHbIX 3aHATHH
QOunas popma o0yueHnus
Ne HanmeHnoBanue 1a00paTOpHBIX 3aHATHI Komnuecto | Ilpakrnueckas
n/m JacoB MOATOTOBKA
1 | ®usnyeckue BeIMYNHEI U UX H3MepeHne. OCHOBHBIC H3MEPHUTEIbHEIC TPHOOPHI 2 +
2 | Metoauka BBITIOIHEHUSI HETIOCPEICTBEHHBIX H3MEPEHHI 2 +
3 | Meroauka BHIIIONHEHHS KOCBEHHBIX n3MepeHuil. [ papuaeckuii cmocod 2 +
MPE/ICTABICHHUS PE3YIBTATOB U3MEPEHHS
4 | IlpoBepka 3aKOHA COXpaHEHHS UMITYIIbCa 2 +
5 | M3yueHne oCHOBHOIO 3aKOHA TMHAMHKH BPAIICHHS 2 +
6 | MccnenoBanne koaebaTeIbHOTO ABMKEHHS, N3MEPEHNE YCKOPEHHUS CBOOOIHOTO 2 +
HaJICHUS TP IOMOIIY MasiTHUKA
7 | MccnenoBanne TeUeHUS BSI3KOH XKUAKOCTH 2 +
8 | MccnenoBanue cBOWCTB MMOBEPXHOCTHOTO CIIOS XKUAKOCTH, U3MEPEHHUE 2 +
KO3 PHITMEHTa HOBEPXHOCTHOTO HATSKCHUSI XKHUKOCTH
9 | Uzyuenne 3akoHa ['yka. isMepeHne MoayIs yrpyroctu 2 +
10 | Dmexrpuyeckue nend. M3mepenne GpU3NICCKUX BETMIUH 2 +
NEKTPON3MEPHUTENHHBIMU IPHOOPAMHU
11 | HccnenoBaHre MarHUTHOTO TIOJIS TOCTOSTHHOTO MAarHUTa 2 +
12 | UccnenoBanue MepeMEHHOTO M BBIIPSIMIIEHHOTO TOKA IIPH ITOMOIIN 2 +
ocryutorpada
13 | V3amepeHue pa3MepoB MaJibiX OOBEKTOB P MOMOIIA MUKPOCKOIIA 2 +
14 | UccnemoBaHue BOJHOBBIX CBOMCTB CBETa, U3MEPEHUE JJIMHBI CBETOBOW BOJHBI 2 +
NP [TOMOUIM IU(PPAKIIMOHHON PEIIeTKH
15 | M3ydeHue noaspuMeTpa, U3MEpEeHNEe KOHIIEHTPAI[IH PACTBOPOB ONTHYECKH 2 +
AKTUBHBIX BCIUICCTB
16 | I'pamynpoBKa CIIEKTPOCKOIA M HCCIICAOBAHNE CIIEKTPOB 2 +
Hroro 32 16%
3aouHas popma 00yueHuUs
Ne n/n Hanmenosanue mabopaTopHBIX 3aHATHI KommuectBo | Ilpaktiueckas
4acoB MO/ITOTOBKA
1 HccrnenoBanne  koneOaTenbHOTO — IBIDKCHHSA, M3MEPEHHE  YCKOPEHHS 2 +
CBO6OHHOFO NaJCHUA IPpHU MOMOIIN MAasATHHUKA
2 HccnenoBanye Te4eHUs BA3KOU )KMJIKOCTH 2 +
3 HccnenoBanue nepeMEHHOIO U BBIIPSIMIIEHHOTO TOKA ITPU IIOMOLLU 2 +
ocrutorpada
4 M3mepenune pasMepoB MaJIbIX 0OBEKTOB MPH TOMOIIIH MUKPOCKOTIA 2 +
Hroro 8 10%

4.4. Conep:kaHue NPaKTHYECKUX 3aHATHI
[IpakTHueckue 3aHATHS HE IPELYCMOTPEHbI

4.5. Buabl u coep:kaHue CaMOCTOSITEIbHOI PadoThI 00y4ar0IINXCs
4.5.1. Buabl caMmoCTOSATEIbHOH PadoThl 00yYAKOIIUXCS

Buabl camoctosiTensHOM paboThl 00yJarOIIHXCSt

KonnuecTBo yacoB

o 04HO# popme
00yueHust

110 3209HOH popme
00yueHust

INoxroroBka K 1a00paTOPHBIM 3aHATHAM U K 3allUTE
J1a00paTopHbIX padoT

21,5




CaMOCTOATENbHOE U3yUCHHE OTAEIBHBIX TEM U BOIPOCOB 31,5 119
HToro 53 119
4.5.2 CoaepxxaHue caMOCTOSITEIbLHON PadoThl 00y4aI0IMXCS
Ne /m HanmeHnoBanue TeM 1 BOIIPOCOB KonuuecTBo yacos
10 OYHOHI 10 3a04HOH
dopme dopme
o0yueHus o0yueHus
1 Marepus. [IBmxenne 3 3
2 dusnueckue BeNIMUUHBI U X U3MepeHne. OCHOBHBIE H3MEPHUTENIbHbBIE TPHUOOPHI 0,5 3
3 MeToyKa BEITIOTHEHHSI HETIOCPEICTBEHHBIX H3MEPEHUI 0,5 3
4 Mertouka BEITIOTHEHHS KOCBEHHBIX m3MepeHuit. [ padudeckwii criocod 05 3
IpecTaBleHNs pe3yIbTaToB H3MEPEHHUs ’
5 DJIeMEeHTHI MOCTYNATEIFHOTO ABIKCHUS - 4
6 [IpoBepka 3akOHA COXpaHEHHS UMITYIIbCa 1,5 3
7 DJIeMEeHTHI BpaIaTeIbHOTO TBIKECHUS - 4
8 V3yueHre OCHOBHOTO 3aKOHA JHHAMHUKH BPAIICHUS 1,5 3
9 DJeMEHTHI KoJIe0aTeaIbHOE IBIKEHNE 3 4
10 HccnenoBanue Kone0aTeIbHOTO ABIKCHHS, H3MEPEHHE YCKOPEHUS CBOOOIHOTO 15 i
NaJJCHHS IIPH TIOMOIIY MasTHAKA ’
11 MexaHH9decKUe BOTHBI - -
12 OCHOBBI CHIENIMATBHOM TEOPHH OTHOCHUTEILHOCTH 3 4
13 OcHOBBI MOJIEKYIISIpHO-KHHeTHUecKo# Teopun (MKT). SIBnenus nepeHoca - -
14 MoekyssipHBIC SIBICHUS B ra3ax 3 4
15 MoeKyssipHBIC SBICHUS B KHIKOCTSIX 3 4
16 UccnenoBanne TedeHUs BI3KOM KUAIKOCTH 1,5 -
17 HccnenoBaHue CBOWCTB IIOBEPXHOCTHOTO CJIOS KHIKOCTH, H3MEPEHHE 15 3
K03 HUIMEHTA TOBEPXHOCTHOTO HATSKESHHS JKHKOCTH ’
18 MoekyssipHBIC SIBIICHUSI B TBEPIBIX TelaxX 3 4
19 Wzyuenwne 3akoHa ['yka. MccnenoBanme MOIyIsl yIpyrocTa 1,5 3
20 [lepBoe Ha"aI0 TEPMOAWHAMHKH - 4
21 Bropoe Havao TepMoJIHAMUKI - 4
22 DJeKTpHUYECKOe T0JIE B BAKYyMe - 4
23 Dnekrpuyeckue nenu. M3Mepenne GU3nuecKux BeTHInH 15 3
9JIEKTPOU3MEPUTENBHBIMHU IPUOOpaMHu '
24 BemecTBo B AIIEKTPHYESCKOM TTOJIE 3,5 4
25 [TocTosiHHOE MAarHUTHOE TIOJIE B BAKYYME H BEIIESCTBE - 4
26 UccnenoBanue MarHMTHOIO OIS IIOCTOSTHHOIO MarHuTa 1,5 3
27 JIBIKeHHE 3apsHKCHHBIX YACTHIL B 3JICKTPHYSCKOM H MATHUTHOM TIOJIE 3,5 3
28 [ToCTOSIHHBIN 3TEKTPUIECKHN TOK 3 3
29 DneKTpOMarHuTHast MHAYKUUS U IEPEMEHHBIH 3JIEKTPHICSCKUIA TOK - -
30 HccnenoBanue epeMEHHOTO U BBIIPSMIICHHOTO TOKA P OMOIIH 5 i
ocrsutorpada
31 DJIeKTpOMAarHUTHOE 10JIe - 3
32 DJIeMEHTHI T€OMETPUYECKON ONTHUKU 3,5 4
33 V3mepenune pa3MepoB MallbIX 0OBEKTOB PHU MOMOIIHM MHUKPOCKOIA 1,5 -
34 OJIeMEHTHI BOJTHOBOH ONTHKH - 8
35 HccnenoBanne BOJTHOBBIX CBOICTB CBETA, M3MEPEHHE JUTMHBI CBETOBOM BOJIHEI 15
TP TOMOITH JU(PPAKITMOHHON pemeTKH '
36 W3ydenue nonsipuMerpa, u3MepeHne KOHLEHTPAILUH PACTBOPOB ONTHYECKU 15 3
AKTUBHBIX BEIIECTB '
37 I'pagynpoBKa CIIEeKTPOCKOIA U UCCIIEJOBAaHUE CIIEKTPOB 1,5 3
38 DneMeHThI KBAHTOBOI ONTHUKH - 3
39 DeMeHThI KBAHTOBON MEXaHUKH - 4
40 OnemeHTh GpU3nKu aToma - -
41 OneMeHTH (PU3UKH aTOMHOTO Spa M MJIEMEHTAPHBIX YaCTHII - 4
Hroro 53 119
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5. YueOHo-MeTOANYEeCKOii 00ecnedeHrne CAMOCTOSATEIbHOM PadoThl 00y4aAOIIMXCS 10
AUCHUILINHE

YuebHo-MeTonuueckue pa3padboTku umerorcs B Hayunoit 6ubnmoreke ®I'bOY BO HOxHO-
VYpanbckuii ['AY:

1. ®usuka [DAEKTPOHHBIA pecypc]: METONUYECKHE yKa3aHUsS K JaOOpaTOpHBIM 3aHATHIM
JUIsE  OOydJaromuxcss 10 HampaBieHuro moarotoBku: 35.03.07 TexHomorus mNpouW3BOACTBA H
nepepaboTKU CEeNbCKOXO03AMCTBEHHOM MPOAYKIMHU, HAIPaBIEHHOCTh TEXHOJOTUS NPOU3BOJCTBA,
XpaHeHUs M NepepadOTKU MPOAYKIUH KHUBOTHOBOACTBA M PACTCHUEBOJCTBA, YPOBEHb BBHICHIETO
obOpaszoBanus OakanaBpuar, popma odyuenus — ouynas / Cocrt. C.B. llamuna, H.P. Illranesa. -
Tpowurk: OsxHO-Ypanbckuii T'AY, 2023. — 88 c. Pexxum JOCTYyTIa:
https://edu.sursau.ru/course/view.php?id=9340.

2. ®usuka [DNEeKTPOHHBIA pecypc]: METOAMYECKHEe YKa3aHHS K JJaOOpaTOPHBIM 3aHATHSIM
JUIsE  OOydJaromuxcss 10 HampaBieHuro moarotoBku: 35.03.07 TexHomorus mNpouW3BOACTBA H
nepepaboTKH CEeNbCKOXO03AMCTBEHHOM MPOAYKLMHU, HAIMPaBIEHHOCTh TEXHOJOTHUSI NPOU3BOJCTBA,
XpaHEHHUs M TNepepadOTKU MPOAYKIMH KMBOTHOBOACTBA W PACTEHUEBOACTBA, YPOBEHb BBICHIETO
oOpa3oBanus OakanaBpuar, opma obyuenuss — 3aounas / Coct. C.B. llamuna, H.P. [lltanesa. -
Tpounk: FOxHO- Ypanbckuii TAY, 2023. — 29 C. Pexum JocTyma:
https://edu.sursau.ru/course/view.php?id=9340.

3. lllamuna, C. B. ®usmka [DNEKTPOHHBIH pecypc]: METOIUYECKHE PEKOMEHAAIMH TI0
OpraHHu3alil CaMOCTOSITENIbHONH paboThl Al OOYyYaroIIMXCsl IO HAIMpPaBJICHUIO MOATOTOBKHU:
35.03.07 TexHomnorus mpOU3BOACTBA U MEPEepabOTKU CENbCKOXO3SMCTBEHHONW MPOAYKIUH,
HANpaBIEHHOCTh  TeXHONMOTWs  MPOU3BOACTBA, XpaHEHUS U  mepepaboTKu  MPOAYKIUHU
JKUBOTHOBOJICTBA M pacTEHUEBOACTBA, (opma oOyuenus — ounas / C. B. lllamuna. - Tpowuuk:
HOsxHO-Ypanbckuii T'AY, 2023. - 37 C. Pexum JOCTyTa:
https://edu.sursau.ru/course/view.php?id=9340.

4. llamuna, C. B. ®usuka [DneKTpoHHBIA pecypc]: MeTonWYecKhe PEKOMEHIAIMH IO
OpraHu3alMi CaMOCTOSTENILHOW paboThl UIs OOy4YaloOMMXCS TI0 HANpaBICHUIO TTOATOTOBKH:
35.03.07 TexHonorust MNpPOU3BOACTBA M MepepabOTKH CEIbCKOXO3SHCTBEHHOW MPOIYKIIMH,
HalpaBJIE€HHOCTh  TeXHONMOrus  MPOU3BOACTBA, XpaHEHUS U  nHepepaboTKM  MPOAYKLUU
KMBOTHOBOJICTBA U PAaCTEHMEBOJCTBA, (opma oOyuenus — 3aouHas / C. B. llamuna. - Tpouuk:
HOxHO0-Ypanbckuit T'AY, 2023. - 45 c. Pexum JIOCTyTIA:
https://edu.sursau.ru/course/view.php?id=9340.

5. @usuka [DneKTpOHHBIN pecypc]: yueOHoe nocobue st 00y4JaronuXxcs 10 HapaBJIEeHUIO
noarotoBku 35.03.07: TexHomorusi MNpOM3BOACTBA U MepepabOTKH  CEIbCKOXO35HCTBEHHOMN
MIPOJYKIIMHU, YPOBEHBb BbICIIEro oOpa3zoBanus: OakanaBpuar / C.B. llamuna ; FOxHo-Ypanbckuit
I'AY, UxcTuTyT BetepuHapHoil MenuuuHbel.— Tpounk: IOxHo-Ypansckuii T'AY, 2020. — 138 c.
Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/ivm/fbmi097.pdf

6. @OH/ OIIEHOYHBIX CPEICTB VIS MPOBEAEHUsI MPOMEKYTOUHOM aTTecTaluu
00y4aomuXCcH N0 JMCUHUILTHHE
JIyst ycTaHOBJIGHUSI COOTBETCTBHSI YPOBHS MOATOTOBKH oOydarontuxcst TpedoBanusiMm OI'OC
BO paszpabotan QoH[ OIEHOYHBIX CPEACTB IS TEKYIIErO KOHTPOJS YCIIEBAeMOCTH U TMPOBEACHUS
MPOMEKYTOYHOM arTecTanuu oOydaromuxcs To aucuuiuinae. DOOoHA OIEHOYHBIX CPEACTB
npeacrasiieH B [Ipunoxenuu.

7. OcHOBHAasI ¥ IONOJIHUTEJIbHASA yueOHasl TUTepaTypa, Heo0XoAMMas 115 0CBOCHHUS
AUCHHUITIIMHBI
OcHOBHast ¥ JOMOJHUTENbHAs ydeOHas nuTeparypa umeercs B Hayunoit Oubiamoreke u
ANIEKTPOHHOM MH(pOpMaMOHHO-00pa3zoBarenbHOM cpene PI'BOY BO 0xHo-Ypansckmii [AY.

OcHoBHas:
1. I'pabosckuii, P. . Kypc ¢usuku / P. U. I'paboBckuii. — 14-e u3n., crep. — CaHKT-
[TerepOypr : Jlans, 2024. — 608 c. — ISBN 978-5-507-47391-5. — Tekcr : anmektponHsbIii // JIanb :
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JNIEKTPOHHO-OnOmMoTeunas cucrema. — URL:  https://e.lanbook.com/book/367019  (mara
obpamienus: 02.05.2024). — Pexxum noctymna: i aBTOpU3. TOJIb30BaTEICH.

2. Banog, U. B. OcHoBwl ¢usuku u Onodusukn : yaedHoe nocodbue / M. B. liBanoB. — 2-¢
u3n., ucnp., non. — Cankr-IletepOypr : Jlans, 2022. — 208 c¢. — ISBN 978-5-8114-1350-8. —
Texkct : onekrponHwsldi //  Jlamp : 2nekTpoHHO-OMOnmoTeunas cucrema. —  URL:
https://e.lanbook.com/book/210917 (mata oOpamienus: 02.05.2024). — Pexum gocryma: s
aBTOPHU3. TIOJIH30BATEIICH.

3. amuna, C. B. ®u3nka. 71eKTpU4ecTBO U eKTpoMarHeTu3m. OnTuka. @usmka atroma u
aTOMHOTO sijipa : yueOHoe nmocooue ais By3oB / C. B. lllamuna. — Cankr-IletepOypr : Jlans, 2022.
— 172 ¢. — ISBN 978-5-8114-8856-8. — Tekct : snekTpoHHbld // JlaHb : 3JIEKTPOHHO-
oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/200375 (nara oOGparieHus:
02.05.2024). — Pesxum 10CTyIa: [Jis aBTOPU3. TOIb30BaTEICH.

JlonmoHUTEIbHAS

1. 3ucman, I. A. Kypc obmeit ¢pusuku. B 3 tomax. Tom 1. Mexanuka. MosekynsipHas
¢uzuka. Konebanust u BonHbI : yueOHoe mocodue st By3oB / I. A. 3ucman, O. M. Tonec. — 11-e
u3n., crep. — Cankr-IlerepOypr : Jlanb, 2024. — 340 c¢. — ISBN 978-5-507-47680-0. — Texcr :
3JICKTPOHHBIH // Jlanp : AJIEKTPOHHO-OMOIMOTeUHAS cucrema. — URL.:
https://e.lanbook.com/book/404006 (mara oOpamienusi: 02.05.2024). — Pexum poctyma: s
aBTOPH3. MOJI30BATEIICH.

2. 3ucman, I. A. Kypc obmeit pusuxu. B 3 1. Tom 2. DnekrpuuectBo u Maraetusm / I A.
3ucman, O. M. Tonec. — 9-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 360 c. — ISBN
978-5-507-44379-6. — Tekct : aneKTpoHHBIN // JlaHb : 3JEKTPOHHO-OMOIMOTEYHAs CUCTeMA. —
URL: https://e.lanbook.com/book/222653 (nara oopamienus: 02.05.2024). — Pexxum poctyma: s
ABTOPHU3. I10JIb30BATEIICH.

3. 3ucman, I. A. Kypc obmeit ¢pusuku : yuebHoe nocodbue /i By3oB : B 3 Tomax / I A.
3ucman, O. M. Tonec. — 8-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2022 — Towm 3 : Onruka.
®dusuka aromMoB U Moiiekynn. dusnka aroMHoro siapa u Mukpodactun — 2022, — 504 c. — ISBN
978-5-507-44508-0. — Tekct : anmekTpoHHBIN // JlaHb : 37EKTpOHHO-OMOIMOTEYHAs CUCTeMA. —
URL: https://e.lanbook.com/book/233285 (nara obpamienus: 02.05.2024). — Pexxum goctyma: s
ABTOPH3. MOJIb30BATEIICH.

4. Kanamnuukos, H. II. ®usuka. MHrepHer-TecTupoBanue OazoBbix 3Hanuit / H. II.
Kanamrankos, H. M. KoxeBaukoB. — 3-¢ u3f., crep. — Cankr-IlerepOypr : Jlans, 2024. — 152 c.
— ISBN 978-5-507-48771-4. — TexkcT : »nekTpoHHbIH / JlaHb : 31eKTpOHHO-OMOIMOTEUHAas
cucrema. — URL: https://e.lanbook.com/book/362912 (nara obpamienus: 02.05.2024). — Pexum
JIOCTYTIA: JI7Is1 aBTOPH3. MOJIb30BATEIIEH.

5. Jlusenues, H. M. Kypc ¢usuxu : yueOnuk / H. M. JluBeHueB. — 7-e u3a., crep. —
Cankr-IlerepOypr : Jlansb, 2022. — 672 c. — ISBN 978-5-8114-1240-2. — TekcT : 21€KTPOHHBIH //
Jlanb : anexTpoHHO-OMONHMOTeuHas cuctema. — URL: https://e.lanbook.com/book/210782 (nara
obpamenus: 02.05.2024). — Pexum moctymna: Ui aBTOPH3. OJIb30BATEICH.

8. Pecypchbl MH(pOPMALIHOHHO-TEIeKOMMYHUKAIMOHHOI ceTn «AHTepHETY,
Heo0X0IUMbIe /111 OCBOEHHUSI M CIUTLIHHBI

1. DnexkTpoHHO-OMOMHMOTeUHAsT cUcTeMa u3aarenbcTBa «JlaHb» [DNeKTpoHHBIH pecype]. —
Canxkr-Ilerepoypr, 2010-2024. — Pexxum mpoctyma: http://e.lanbook.com/. — Jloctym o oruHy u
apoJIIo.

2. Hayunas oanexktponHas OuOmmoreka eLIBRARY.RU [Dnektponnsiii pecypc]
[MHpOpMaLIMOHHO-aHANUTHYECKUH TopTan]. — MockBa, 2000-2024. — Pexum pgoctyna:
http://elibrary.ru/.

3.  DnexkTpoHHO-OMOIMOTEUHass cHucTeMa «YHHUBEpCUTETCKas OuOnuoTeka OHJIANH
[DnexTponHbIi pecypc]. — Mocksa, 2001-2024. — Peskum moctyma: http://biblioclub.ru/. — Toctyn
0 JIOTHHY U TapoJIio.
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4. YOxHO-YpanbCKUil TOCYTapCTBEHHBIN arpapHbIi YHUBEPCUTET [DIEKTPOHHBIA pecypce] :
ou. caift. — 2024. — Pexxum noctyna: http://toypray.pd/.

9. MeToanyeckue yKa3aHus A5 00y4aIOIMXCS 110 0CBOEHHIO THCIUTIMHbI

YyeOHo-mMeToquueckue pa3paboTku umerorcss B Hayunoil OuOnIHOTEKE M 3IEKTPOHHOM
uHpopmarmonHo-oopazosarenbHoil cpene PI'BOY BO HOxHo-Ypansckuii [AY:

1. ®usuka [DAEKTPOHHBIA pecypc]: METOMUYECKHE yKa3aHUsS K JaOOpaTOpHBIM 3aHATHAM
JUIsE  OOydJaromuxcss 10 HampaBieHuro moarotoBku: 35.03.07 TexHomorus mNpouW3BOACTBA H
nepepaboTKU CEeNbCKOXO03AMCTBEHHON MPOAYKIMHU, HAIPaBIEHHOCTh TEXHOJOTHUS NPOU3BOJCTBA,
XpaHEHUs M MepepabOTKU MPOAYKIUHU >KUBOTHOBOJCTBA U PACTEHUEBOJCTBA, YPOBEHBH BBICIIETO
oOpa3oBanmsi OakanaBpuar, ¢opma oOyudeHus — ounas / Coct. C.B. Illamuna, H.P. Illtanesa. -
Tpowurk: OsxHO-Ypanbckuii T'AY, 2023. — 88 c. Pexum JOCTYyTIa:
https://edu.sursau.ru/course/view.php?id=9340.

2. ®usuka [DNEeKTPOHHBIA pecypc]: METOAMYECKHEe YKa3aHHS K JJaOOpaTOPHBIM 3aHATHSIM
JUIsE  OOydaromuxcss 10 HampaBieHuro moarotoBku: 35.03.07 TexHomorus mNpowW3BOACTBA H
nepepaboTKU CEeNbCKOXO03AMCTBEHHON MPOAYKIMU, HAIMPAaBIEHHOCTh TEXHOJOTHUS MPOU3BOJICTBA,
XpaHEHUs1 U MepepadOTKU MPOIYKLIUHU >KUBOTHOBOJCTBA U PAaCTEHUEBOJCTBA, YPOBEHb BBICIIETO
oOpa3oBanus OGakanaBpuar, opma obyuenuss — 3aounas / Coct. C.B. llamuna, H.P. [lltanesa. -
Tponnk: FOxHO- Ypanbckuii T'AY, 2023. — 29 C. Pexum JoCTyma:
https://edu.sursau.ru/course/view.php?id=9340.

3. Illamunra, C. B. ®usmka [DNEKTPOHHBIH pecypc]: METOIUYECKHE PEKOMEHIANH TI0
OpraHHu3aIli CaMOCTOSITENIbHONM paboThl A OOYyYaroIIMXCsl IO HAIpPaBJICHUIO MOATOTOBKHU:
35.03.07 TexHomorus mpPOU3BOACTBA U MEPEpabOTKU CENbCKOXO3SMCTBEHHONW IPOAYKIUH,
HANpaBIE€HHOCTh  TeXHONMOTWs  MPOU3BOACTBA, XpaHEHUS U  NepepaboTKu  MPOAYKIUHU
JKUBOTHOBOJICTBA M pacTEHUEBOACTBA, (opma oOyuenus — ounas / C. B. lllamuna. - Tpouuk:
HOsxHO-Ypanbckuii T'AY, 2023. - 37 C. Pexum JOCTyTa:
https://edu.sursau.ru/course/view.php?id=9340.

4. Illamuna, C. B. ®dusuka [DeKTpOHHBIM pecypc]: METOIMYEeCKHe PEeKOMEHJIAIMH I10
OpraHM3alil CaMOCTOSITEIbHOM paboThl Al OOy4aroIIMXCsl IO HANpaBICHUIO IMOATOTOBKHU:
35.03.07 TexHonorust MNpPOU3BOACTBA M MEpepadOTKH CEIbCKOXO3SHCTBEHHOW MPOIYKIIMH,
HalpaBJIE€HHOCTh  TeXHONOTWs  MPOU3BOACTBA, XpaHEHUS U  HepepaboTKU  MPOAYKIHMU
KMBOTHOBOJICTBA U PAaCTEHMEBOJCTBA, (opma oOyuenus — 3aouHas / C. B. llamuna. - Tpouuk:
HOxHo0-Ypanbckuit T'AY, 2023. - 45 c. Pexum JIOCTyTIA:
https://edu.sursau.ru/course/view.php?id=9340.

5. @usuka [DneKTpoHHBINA pecypc]: yueOHoe nocobue isi 00yJarouxcs 10 HalpaBIECHUIO
noarotoBku 35.03.07: TexHomorusi MNpOM3BOACTBA U MepepabOTKH  CEIbCKOXO35HCTBEHHOMN
MIPOJYKIIMHU, YPOBEHBb BhICIIEro oOpa3zoBanus: OakanaBpuar / C.B. lllamuna ; FOxHO-Ypanbckuit
I'AY, UxcTuTyT BetepuHapHoi MenuuuHbel.— Tpounk: FOxHo-Ypansckuii T'AY, 2020. — 138 c.
Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/ivm/fbmi097.pdf

10. CoBpemennble HHGOPMALMOHHBIE TEXHOJIOTHH, HCIOJIb3yeMble MPH 0CYIIeCTBICHUH
0o0pa30BaTeJLHOIO NMpouecca Mo JMCHUILIHHE, BKII0Yas IepedeHb NPOrpaMMHOIo
olecrieyeHUsI 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii OubnuoTeke ¢ TEPMUHAJIBHBIX CTaHLMH MPEAOCTaBIsAETCS AOCTYN K Oa3am
JTAHHBIX:
- TexakcnepT (MH(POPMALIMOHHO-CIIPABOYHAS CUCTEMA);
- ONEeKTPOHHBIN Karajor HNHucturyTa BETEPUHAPHOU MEIULIUHBI -
https://sursau.ru/about/library/contacts.php

[Tporpammuoe obecnieuenue: MyTestXPRo 11.0; Windows 10 Home Single Language
1.0.63.71; Microsoft Windows PRO 10 Russian Academic OLP 1License NoLevel Legalization
GetGenuine; Windows XP Home Edition OEM Sofware; Microsoft OfficeStd 2019 RUS OLP NL
Acdmc; SAunexc.bpaysep (Yandex Browser); Moodle.
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11. MarepuajbHO-TeXHHYecKasi 0a3a, HeoOXoAuMasi /Il OCyLIeCTBJICHUsI 00Pa30BaTEJILHOIO
npouecca 1no AMCHUIIHHE

YueOHble ayIuTOpPUH /Ui NPOBeJeHHs 3aHATHI, NMPeIyCMOTPEHHBIX NPOrPamMMoii,
OCHAIIIeHHbIe 000PY10BaHHEM M TeEXHUYECKHMH CPeICTBAMH 00y4YeHusI

1. Yuebnas ayauropust Ned24, ocHamienHass 000OpyIOBaHHEM M TEXHUYECKHUMHU CPEIACTBAMHU
JUISL BBITIOJIHEHHUS JTAOOPATOPHBIX padoT.

2. Aymuropusi Ned22, ocHamieHHas ~ MYJIBTHUMEAMHHBIM  KOMIUIEKCOM  (HOYTOYK,
BHJICOITPOEKTOP).

ITomemeHus 1J1s1 CAMOCTOSITE/ILHOM Pad0ThI 00y4aroUIUXCst

1. ITomemenne 420 1151 cCaMOCTOATENBHOM PabOThI, OCHAIIEHHOE KOMITBIOTEPHOM TEXHHKOM
C TIOIKJII0YEHUEM K ceTH «MHTepHeT» 1 o0ecreueHreM JOCTYyIa B AIEKTPOHHYIO0 HHPOPMAIMOHHO-
obpazosarenbHyto cpeny @I'BOY BO I0xno-Ypanbckuii [AY.

Ilepeuensb 060pyIOBAHUSA M TEXHUYECKHUX CPEACTB 00y4eHMs: OCIIIOrpad, MUKPOCKOI

MBMU-1, nonspumerp, MTAaHTEHIUPKYIb, cekyHaomep, TepmomeTp TTXK, nHoyrOyk Lenovo G570,
npoekrop ViewSonic, skpan
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INPUJIOKEHUE

®OH/J OHEHOYHbBIX CPEACTB
JUTSL TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U TIPOBEJICHUS IPOMEKYTOYHOM aTTeCTaIlH
00y4Jarommxcs

15



COIEPXAHUE
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Meronuyeckre MaTepraibl, OMPEASISIONINE TPOLCTyphl OLICHUBAHUS 3HAHUM, YMEHUH,
HABBIKOB U (HJIM) OIBITA JESITEILHOCTH, XapaKTePU3YIOMUX cPOPMUPOBAHHOCTh
O 81 (SHNS) 2 01170 R
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1. KoMnereHuMu 1 HX MHHAMKATOPBbI, JopMHUpYyeMble B poLecce 0CBOCHUS AU CHUILINHBI
OIIK-1 CriocobeH pemarh TUMOBBIE 33/1a4d MPO(GECCUOHATBFHON ESITEIbHOCTH Ha OCHOBE
3HAHUI OCHOBHBIX 3aKOHOB MareéMaTH4eCKHX, €CTECTBEHHOHAyYHBIX M O0O0IEnpo(eCCHOHAIBHBIX

JUCHUIIIMH ¢ TPUMCHCHUCM I/IH(l)OpMaI_[I/IOHHO-KOMMyHI/IKaLII/IOHHBIX TEXHOJIOTHH

®opmupyembie 3YH HaumenoBanue
OLICHOYHBIX CPEJICTB
Kon n -
HaNMECHOBAaHUE = g
MH]MKaTOpa g % E %
JIOCTHIKCHUS 3HaHWSA YMEHUSA HaBBIKH é[ [g %‘ §
KOMIIETCHIIUH g E § E
¥
=
NA-1. OIIK-1 Oobyuaromuiics OOyyaromuiics OO6yyaromniics Omnpoc Ha OK3aMeH
Pemaet TrnoBsie JIOJDKEH 3HATh JIOJDKEH YMETb JIOJDKEH BIIAJIETh 1a00paTOpPHOM
3aJa4n OCHOBHEIE OOBSICHUTD HaBBIKAMHU 3aHITUH
npoeCcCHOHANBHON | (PU3UUCCKHE SIBICHHS, | OCHOBHBIC HCTIOJIb30BaHHUS OTueT 1o
JIeITeNIbHOCTH Ha 3aKOHBI ¥ TPAHUIIBI MX | HaOJII0AaeMble OCHOBHBIX nabopaTopHOi
OCHOBE 3HaHU MIPUMEHUMOCTH; NPUPOJHBIE U obwmedu3nyeckux | pabore
OCHOBHBIX 3aKOHOB OCHOBHBIE TEXHOT'€HHBIE 32KOHOB H TectupoBanue
MaTeMaTH4eCKuX, ¢bm3naeckue SIBIICHUSI U MPUHIUIIOB JUTS
€CTECTBCHHOHAYYHBl | BEJIMYHHBI U 3¢ deKTsI ¢ PELICHHUS THITOBBIX
X JUCILHIUINAH C ¢dm3naeckue MO3UINN 3a1aq
PUMEHECHNEM KOHCTaHTBI, HX (yHIaMEeHTaNbHBIX | MPOoQEeCCHOHATHLHON
MH()OPMAITMOHHO- OIIpe/ieIIeHNs, (usmuecKux JIeSITEIbHOCTH;
KOMMYHUKAIIMOHHBIX | (DM3UYECKUI CMBICI, B3aUMOJICHCTBHIH; HaBBIKAMHU
TEXHOJIOTHI CIIOCOOBI M EIMHULIBI | YKa3aTh, KaKHe NPUMEHEHHUS
UX U3MEPEHHS; 3aKOHBI OCHOBHBIX METOJIOB
(dyHIaMeHTaNbHbIE OIHCHIBAIOT ¢bu3uko-
(y3HYeCcKHe OBITHI M | JJAHHOE SIBJICHUE MaTeMaTH4ecKoro
HX POJIb B Pa3BUTHU i 3G exT; aHalu3a st
HayKH; Ha3HA4Y€HHWE U | MCTOJKOBBIBATH pELICHUsI THITOBBIX
TIPUHIMIBI IEHCTBUS | CMBICI 3a1aq
BayKHEHIIHX (usmuecKux npodeccroHaIbHON
(dr3nIecKuX BEJIMYUH U JIeSITEIIbHOCTH;
mpubopoB (b1.0.14 — | nousTHIA; paboTaTh | HaBBIKAMHU
3.1) ¢ mpudopamu u MIPaBUIBHOM
o0opynoBaHuEM 9KCIUTyaTalH
(usrueckoit OCHOBHBIX
naboparopum, prOOpPOB U
HCIOJIb30BaTh obopynoBaHus
METOJIbI buznyeckoi
aJIEKBaTHOTO naboparTopum;
(huzngeckoro 00paboTku 1
MOZEINPOBAHUS WUHTEPIPETHPOBAHU
JUISL peILIeHUST s Pe3yNbTaToB
THUITOBBIX 3a/1a4 9KCIIEpUMEHTa
npodeccuonansio | (51.0.14 - H.1)
H IesITENHLHOCTH
(51.0.14 - V.1)
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2. lToka3aresin, KPUTEPUH U IIKAJIA OLEHUBAHUS WHINKATOPOB JOCTH/KEHHSI KOMIETEHIUH
NN-1. OIIK-1 Pemaer TumoBbie 3agadul MpOGECCUOHANBHOW MEATEeIHbHOCTH Ha OCHOBE 3HAHWKA OCHOBHBIX 33aKOHOB MAaTEMaTHYECKHUX,
€CTeCTBEHHOHAYYHBIX TUCIMIUIMH C TPUMEHEHHEM HH()OPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJOTHUH

IMokazarenn Kputepun ¥ mkajia OleHUBaHMS PE3yJIbTaTOB 00y4YEHHs 110 TUCIUIUIMHE
OLICHUBAHUS Henocrarounslii ypoBeHb JlocTarouHslii ypoBEHb Cpemuuii ypoBeHb Beicokuit ypoBeHb
(Popmupyemsic 3YH)
b1.0.14-3.1 OOyuatomuiics He 3HaeT ocHOBHbIe | OOyuaromuiics cnabo 3HaeT OOyuaromuiics 3HaeT OOyuatomuiics 3HaeT GpU3nIecKuit
(usnyecKue SIBICHUH U 3aKOHBI, OCHOBHBIE (pr3NYECKUE SIBICHUS, (U3MYECKUH CMBICI M €INHHLIBI CMBICTI U €JIMHULIBI U3MEPEHUS
BEJINYMHBI U KOHCTAHTBHI, 3aKOHBI, BEIMYMHBI, UX HU3MEpEHNUs] OCHOBHBIX OCHOBHBIX (DU3NUECKUX BEJIMYHH,
Ha3HaueHMs1 PU3NYECKUX NPUOOPOB | orpeaeneHus U Gpu3ndecKuii (U3MYECKHUX BEINYMH, SBICHHUS, SIBJICHUSI, 3aKOHBI, HA3HAYCHUE
CMBICI, Ha3HaUeHNe (PU3NIECKUX 3aKOHBI, Ha3HaUYeHHE PU3MIECKUX | (HU3NYECKUX NPUOOPOB C TpedyeMoit
npubopoB npUOOPOB, C HE3HAYUTEIBLHBIMU CTEITEHBIO ITOJHOTHI U TOYHOCTH
OLIMOKaMH U OTACIBHBIMH
mpoberaMu
b1.0.14-V1 OO0yuaromuiicst He yMeeT yKa3ars, Oo6yuaromuiicst c1abo ymeeT OO6yuaromuiicst ymeeT ykasaTb, OO0yuyaromuiicst yMeeT caMOCTOSTEIHHO
KaKHe 3aKOHbI OIMCBHIBAIOT JAHHOE | YKa3aTh, KAKHE 3aKOHBI OMICHIBAIOT | KaKHe 3aKOHBI OIHCHIBAIOT yKa3aTh, KAKHE 3aKOHBI OIHCHIBAIOT
sBIICHUE TN () (DeKT, JAHHOE ABJICHUE U 3 (DeKT, JAHHOE SBJICHUE TN 3 (DeKT, JaHHOE SBJICHUE WU 3 (DeKT,
HCTOJIKOBBIBATh CMBICT (DM3HYECKUX | MCTOJKOBBIBATH CMBICH (PU3MUECKUX | MCTOIKOBBIBATH CMBICI HCTOJIKOBBIBATH CMBICI (PU3MUYECKUX
BEJIMUMH U MOHSATHH, UCTIOJIb30BaTh | BEJIMYUH U MOHSATHH, UCIIONB30BaTh | (PM3MYESCKHUX BEIWYWH U TMIOHATHH, | BEIWYUH U MOHATHH, HCHIOJIB30BATH
¢usnyeckure TpruOOpPHI s pudops! 1 000PYAOBaHUS UCIIOJIB30BaTh PUOOPEI U npuoopsl ¥ 000pyHOBaHHE PU3MYECKON
pELICHUsI THITOBBIX 3a/1a4 ¢busnyeckoii 1aboparopun obopynoBaHue pU3HMIECKON Jaboparopuu
podeCcCHOHATBFHOMN eATeTbHOCTH nabopaTtopuu ¢
HE3HAYUTEIbHBIMH
3aTpYIHEHUSIMU
b1.0.14-H.1 OO0y4aromuiicsi He BIAJCeT OO6yuaromuiicst cinabo BlIajaeer OO6yuaromuiics BiaaeeT HaBbikamu | OOydaromuiics CBOOOIHO BIIaJEET

HaBBIKAMH UCIIOJIb30BAHUS
OCHOBHBIX 00IIe(QHU3MIECKUX
3aKOHOB M TIPUHIUIIOB U
MPUMEHEHHUST OCHOBHBIX METOJIOB
(hU3MKO-MATEMATHYECKOTO aHATIH3a
JUISL PEIICHUS TUTTOBBIX 3a/1a4
npodeccuoHaNIbHON NeATeIbHOCTH

HaBBIKAMU UCIIOJIB30BaHUs
OCHOBHBIX 00mIe(pr3mIecKux
3aKOHOB M MPUHIIUIIOB,
MIPUMEHEHHUsSI OCHOBHBIX METOJIOB
(hU3MKO-MATEMATHYECKOTO aHAIN3a
JUISL PELICHUS] TUIIOBBIX 3a/1a4
npo(eCCHOHATBHOMN IEATSILHOCTH

HCIIOIB30BaHUsI OCHOBHBIX
o0mrepr3ngecKux 3aKOHOB U
MIPUHIIUIIOB, METOAAMHU (PHU3HUKO-
MAaTeMaTHYeCKOro aHaan3a s
PELICHUS TUIIOBBIX 3a/1a4
podeCcCHOHATIBHOU IS TETbHOCTH
¢ HEOOIBIITNMH 3aTPyAHCHHISIMU

HAaBBIKU UCIIOJIb30BAHUSA OCHOBHBIX
o0rmrer3ndecKux 3aKOHOB U
MPUHIIUTIOB B BXKHEHIIIHX
MPAKTHYECKHUX MPUIOKEHHSIX;
MIPUMEHEHHS] OCHOBHBIX METOJIOB
(hU3MKO-MATEMATHIECKOTO ISl PELICHUSI
THIOBBIX 3a/1a4 IPOo(eCcCHOHATBHOM
JIEATEIILHOCTH
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3. TunoBble KOHTPOJILHBIE 3aJaHNsl U (MJIH) MHbIe MATEPHUAJIbl, HE0OX0AMMbIE 1JIs1 OLEeHKHU
3HAHMi, yMEHUI1, HABBIKOB M (WJIM) ONBITA eATEJIbHOCTH, XapaAKTEePHU3YIOIINX
c¢(hOpMHUPOBAHHOCTH KOMIIETEHI[HI1 B MpoIecce 0CBOCHUS TUCIHHIIINHBI

TunoBble KOHTPOJIbHBIC 3a/1aHUS U MaTepHalIbl, HEOOXOAUMBIE I OLIEHKU 3HAHUI, yMEHUN
Y HaBBIKOB, COJIEPXKATCsl B y4eOHO-METOINYECKIX pa3paboTKax, MPUBEICHHbBIX HIKE!

1. ®usuka [DAEKTPOHHBIA pecypc]: METOMUYECKHE yKa3aHUsS K JaOOpaTOpHBIM 3aHATHAM
JUIsE  oOydaromuxcss 1Mo HampaBieHuro moarotoBku: 35.03.07 TexHomorust mpOW3BOACTBA H
nepepaboTKU CEeNbCKOXO03AMCTBEHHON MPOAYKIMHU, HAIPaBIEHHOCTh TEXHOJOTHUS NPOU3BOJCTBA,
XpaHEHUs U MepepaboTKU MPOIYKIUU >KUBOTHOBOJCTBA U PACTEHUEBOJCTBA, YPOBEHBH BBICIIETO
oOpa3oBanmsi OakanaBpuar, ¢opma oOyudeHus — ounas / Coct. C.B. Illamuna, H.P. Illtanesa. -
Tpowurk: OsxHO-Ypanbckuii T'AY, 2023. — 88 c. Pexum JOCTYyTIa:
https://edu.sursau.ru/course/view.php?id=9340.

2. ®usuka [DNEeKTPOHHBIA pecypc]: METOAMYECKHEe YKa3aHHS K JJaOOpaTOPHBIM 3aHATHSIM
JUIsE  OOydaromuxcss 10 HampaBieHuro moarotoBku: 35.03.07 TexHomorus mNpowW3BOACTBA H
nepepaboTKU CEeNbCKOXO03AMCTBEHHON MPOAYKIIMU, HAIPAaBIEHHOCTh TEXHOJOTHUSI MPOU3BOJICTBA,
XpaHEHUs1 U MepepadOTKU MPOAYKLUHU >KUBOTHOBOJCTBA U PACTEHUEBOJCTBA, YPOBEHb BBICIIETO
oOpa3oBanus OGakanaBpuar, opma obyuenuss — 3aounas / Coct. C.B. llamuna, H.P. [lltanesa. -
Tponnk: FOxHO- Ypanbckuii T'AY, 2023. — 29 C. Pexum JoCTyma:
https://edu.sursau.ru/course/view.php?id=9340.

3. Illamunaa, C. B. ®usmka [DNEKTPOHHBIH pecypc]: METOIUYECKHE PEKOMEHIAIMH TI0
OpraHHu3alil CaMOCTOSITEIbHONH paboThl A OOyYaroIIMXCsl IO HANpPaBICHUIO TMOATOTOBKHU:
35.03.07 TexHomorus mpPOU3BOACTBA U MEPEpabOTKU CENbCKOXO3SMCTBEHHONW IPOAYKIUH,
HANpaBIECHHOCTh  TeXHONMOTWs  MPOU3BOACTBA, XpaHEHUS U  mHepepaboTKu  MPOAYKLUU
JKUBOTHOBOJICTBA M pacTEHUEBOACTBA, (opma oOyuenus — ounas / C. B. lllamuna. - Tpouuk:
HOsxHO-Ypanbckuii T'AY, 2023. - 37 C. Pexum JOCTyTa:
https://edu.sursau.ru/course/view.php?id=9340.

4. Ilamuna, C. B. ®dusuka [DneKTpoHHBIH pecypc]: METOIMYEeCcKHe PEeKOMEHJIAIMH I10
OpraHM3alil CaMOCTOSITEIbHOM paboThl Al OOy4aroIIMXCsl IO HANpaBICHUIO IMOATOTOBKHU:
35.03.07 TexHonorust MNpPOU3BOACTBA M MEpepadOTKH CEIbCKOXO3SHCTBEHHOW MPOIYKIIMH,
HalpaBJIeHHOCTh  TexXHONMOrus  MPOU3BOACTBA, XpaHEHUS U  nHepepaboTKM  MPOAYKLUU
KMBOTHOBOJICTBA U PAaCTEHMEBOJCTBA, (opma oOyuenus — 3aouHas / C. B. llamuna. - Tpouuk:
HOxHo0-Ypanbckuit T'AY, 2023. - 45 c. Pexum JIOCTyTIA:
https://edu.sursau.ru/course/view.php?id=9340.

5. @usuka [DneKTpoHHBINA pecypc]: yueOHoe nocobue isi 00yJarouxcs 10 HalpaBIECHUIO
noarotoBku 35.03.07: TexHomorusi MNpOM3BOACTBA U MepepabOTKH  CEIbCKOXO35HCTBEHHOMN
MIPOIYKIIMHU, YPOBEHBb BhICIIEro oOpa3zoBanus: OakanaBpuar / C.B. Illamuna ; FOxHO-Ypanbckuit
I'AY, UucTuTyT BetepuHapHoil menuuuHbel.— Tpounk: FOxHo-Ypansckuii T'AY, 2020. — 138 c.
Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/ivm/fbmi097.pdf

4. MeTonnuyecKue MaTepuaJibl, onpeaesioiiue npoueaypbl OlleHHBAHUS 3HAHUI, yMeHUH,
HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapaKTePU3YIIUX ¢GOPMHPOBAHHOCTH
KOMIIeTeHI Ml

B nmanHOM pasnene METOAMYECKUE MaTepHaibl, ONPEACISIOMINE MPOLEAYPbl OLICHUBAHUS
3HaHWI, YMEHUI, HABBIKOB M (WJIM) OMBITA JEATEILHOCTH MO auciuiinHe «Du3nkay, MpuBeICHBI
MPUMEHUTEIBHO K KaXJIOMY H3 HCIOJBb3YEMBIX BHUJIOB TEKYIIETO KOHTPOJIS YCIEBAEMOCTH U
MIPOMEKYTOYHOM aTTECTAIMH O0YJIarOIITUXCS.

4.1. OueHo4YHBIE CPEACTBA IS MPOBEIEeHUS TEKYIEro KOHTPOJISI YCIeBAeMOCTH
B Mpouecce NPAKTHYECKOMH MOAT0TOBKH
4.1.1. Onpoc Ha 1a60PATOPHOM 3aHATHHU
Onpoc Ha na0OpaTOpHOM 3aHSATHHM HCIOJB3YETCS JUIS OLGHKH KadecTBAa OCBOCHHS
00ydJarmmMcsi OCHOBHOM Mpod)eCcCHOHATBLHON 00pa30BaTeIbHON MPOrpaMMbl TIO  OTICITHHBIM
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BOMpOCaM W/WJIM TeMaM AUCHMIUTMHBL. TeMbl U IIaHbl 3aHATUN (CM. MeTonpa3paboTku «Dusuka
[D7eKTpOHHBIN pecypc]: METOIMYECKHE YKa3aHUs K JaOOpaTOpHBIM 3aHATHUAM Ui 00y4aromuxcs
no HampasiaeHuto noarotoBku: 35.03.07 TexHomoruss TPOW3BOACTBA H  IepepabOTKU
CEJIbCKOXO3SMCTBEHHOW MPOAYKIMHU, HANpPaBICHHOCTh TEeXHOJOTWs NPOHM3BOACTBA, XPAaHEHUS W
nepepaboTKH MPOAYKIHUU >KUBOTHOBOJCTBA M PACTEHUEBOJCTBA, YPOBEHb BBICHIETO OOpa30BaHUs
OakanaBpuar, popma obyuenus — ounas / Coct. C.B. Illamuna, H.P. [lltanesa. - Tpounk: KOxHo-
VYpaneckuii TAY, 2023. — 88 c¢. Pexxum mocryma: https://edu.sursau.ru/course/view.php?id=9340)
3apaHee cooOmaiorcs oOydaronmmcs. OTBET OIICHHWBACTCS OIICHKOW «OTIMYHOY», «XOPOIIOY,

«YOOBJIETBOPUTCIBHO» UIIN «HCYAOBJICTBOPUTCIIBEHO).

QOunas dpopma o0yueHnus

Ne

OlLIeHOYHBIC CpeacTtBa

TurmoBsle KOHTPONBHBIC 3aJaHUS W (WJIM) MHBIC MaTepHaibl, HEOOXOTUMBIE I
OIICHKM 3HAaHWH, YMEHWH, HAaBBHIKOB W (WIM) ONBITa JIEATCITHHOCTH,
XapakTepu3yIOMMX CcPOPMUPOBAaHHOCTh KOMIIETCHIIMI B IIPOIIECCe OCBOCHUS
JACLIMILIAHEI

KO,H 1 HAUMCHOBAHUC
WHAUKATOpa KOMIIETCHIIUN

Tema 1 «Dusnueckre BeTUUUHBI U UX U3MepeHue. OCHOBHbIE U3MEpPUTEIbHEBIE
IpUOOPHI»
1. Yro Ha3pBatoT ¢usuyeckod BenumunHON? I[lpuBenaure mnpuMepsbl (HU3MYECKHX
BEJTMYMH.
2. Yto Ha3bIBAIOT efuHMIICH (Qu3nueckoil BemmunHbl? [IpruBeaTe npuMepbl OCHOBHBIX
Y TIPOM3BOJHBIX €IMHHMI] (PU3MIECKNX BEIMIHH.
3. Yo MOHMMAIOT IO/ I3MEPEHUEM (PU3MUYECKON BETNIHHBI?
4. Kakue midpbl Ha3BIBAFOT 3HAYAIIIMH?
5. KakuMu mpaBmimaMy HONB3YIOTCS TIPH TMOJCYETE KONMYECTBA 3HAYAIMX IU(p B
yucie?
6. KakuMu mpaBriaMu TOJIB3YIOTCS TIPU OKPYITIEHUH TPUOMKCHHBIX YHCEN?
7. Kaxumu npaBUIaMy MOJIB3YIOTCS IPH 3aMCH TPUOTIDKEHHBIX YHUCe?
8. UTo co00ii mpencTapiseT MIKajla H3MEPUTEILHOTO Iprudopa’?

Tema 2 «MeTo1Ka BBINOJHEHUS HEMOCPEICTBEHHBIX N3MEPEHUI»
1. Kakue mnorpemiHoctd pasiuyaroT 1o (GopMe MpeACTaBICHUS pe3yibrara
U3MEpeHus?
2. UYto TOHMMAIOT MMOJ aOCONIOTHOW MOrPEeUHOCThI0 u3MepeHus? Yro oHa
XapakTepu3yer?
3. Yro mOHMMAIOT MOJ OTHOCUTENBHOM MOTPEeIIHOCThI0 u3MepeHus? Uro oHa
XapakTepu3yer?
4. Kakue norpenrHocTy pa3inyaroT 0 UCTOYHUKY BO3HUKHOBEHHUS?
5. Uem 00yCIIOBIICHBI METOIIYECKUE, TPUOOPHBIC U CYOBEKTHBHBIC TIOTPEIIHOCTH?
6. Kakue norpemHocTy pa3inyaroT 10 3aKOHOMEPHOCTSIM MPOSIBICHUS ?
7. YUTO MOHUMAIOT M0J1 CUCTEMATUYECKUMU U CITyYaHHBIMU MOTPELIHOCTAMU?
8. Uro Ha3pIBAIOT HENOCPEJCTBEHHBIM u3MepenneM? IlpuBemure mpUMEpHI
HETIOCPEICTBEHHBIX U3MEPEHUI.
9. B kakoif mOCJIeI0BaTEIHbHOCTH BBINIONHSAETCS OJHOKPAaTHOE HEMOCPEICTBEHHOE
n3Mepenue?
10. B xakoii mocnenoBaTeIbHOCTH BHIIOJIHACTCSI MHOTOKPAaTHOE HEMOCPEICTBEHHOE
usMepenue?

Tema 3 «MeTo/HKa BHITOJNHEHHS KOCBEHHBIX 3MepeHuil. [ paduueckuii ciocod
MIPEJCTaBICHUS PE3yAbTaTOB U3MEPECHUS»
1. Yro Ha3bIBalOT KOCBEHHO W3MEpEHHOH BenmumHOW? IlpuBeamte mnpuMeps!
KOCBEHHBIX U3MEPEHHH.
2. B xaxoii ociie10BaTebHOCTH BBINOJIHSIETCS KOCBEHHOE M3MepeHHe?
3. Uro Ha3bIBatOT rpaduKoM?
4. Kakumu mpaBHIaMH TTOJIB3YIOTCS IPU MTOCTPOCHUH IpahUKOB?
5. Yto Ha3BIBAIOT IrpaUuecKO HHTEPIOISAINeH?

Tema 4 «IIpoBepka 3akOHA COXPAaHEHHS UMITYIIBCa»
1. YUro HazpIBaeTCs UMITyAbCOM Tena? B KakuxX eAWHUIAX H3MEpSeTCs MMITYIIbC
Tena?
2. [IpuBeanTe omnpenereHne H30IUPOBAHHON CHCTEMBL.
3. IIpuBeante GpopMynHpoBKy 1 (HOPMyTy 3aKOHA COXPAHEHHS HMITYIIBCA.
4. Hanumure u oObsicHuTe QopMyiny i omnpesaeneHus kod((UuMeHTa TpeHHs
CKOJIbXKEHUSI.
5. Kak ompenensoT CKOPOCTb M HMIyNbC MEPBOTO TeNa B MOMEHT €ro

H-1. OIIK-1

Pemraer TumoBble 3amaun
npodeCCHOHATBEHON
NEATEILHOCTH Ha OCHOBE
3HAHUM OCHOBHBIX
3aKOHOB MAaTeMaTHYECKHX,
€CTECTBEHHOHAYYHBIX
JTUCIUITIINH c
[IPUMEHEHUEM
HHPOPMAITHOHHO-
KOMMYHUKAIIUOHHBIX
TEXHOJIOT U
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CTOJIKHOBEHMS ¢ TeaoM Ne2?
6. Kak omnpenensitoT CKopoCTH M UMITYJIbCHI TEJ MOCJIE UX B3aUMOJICHCTBUSI?

Tema 5 «/3y4eHre OCHOBHOTO 3aKOHA JMHAMHKH BPAILCHUSD)
1. Kakoe nBmkeHHE Tena Ha3bIBaeTCs BpamaTeIbHbIM?
2. Uto Ha3bpIBaeTCs YIIIOBEIM NepeMernneHneM? 3anuInTe U OOBSICHUTE PacYeTHYIO
¢opmymry. KakuMu eanHIIAME U3MEPSIOT 3TY BETHIHHY?
3. Uro Ha3BIBaeTCs YIIOBOW CKOPOCTHIO? 3alMIINTEe M OOBSCHUTE PACUCTHYIO
¢opmymry. KakuMu eanHIIAME U3MEPSIOT 3TY BETHIHHY?
4. Yto Ha3pIBaeTCS YIJIOBEIM YCKOpPEHHEM? 3alHIIUTEe M OOBSCHUTE PACUETHYIO
¢dopmymy. KakuMu earHHIAME U3MEPSIOT 3Ty BEIHYHHY?
5. 3anmummre W 00bscHUTE (OPMYIBI CBSI3HM MEXIY JMHEHHBIM M YIJIOBBIM
NepeMeIIeHUsIMY, JMHEHHOW M YIJIOBOW CKOPOCTSIMM, JHMHEHHBIM U YIVIOBBIM
YCKOPEHUSIMU TOYEK BpallaloIIerocs Teja.
6. aiite ompenesneHus, HaITUIIUTE ¥ O0ObICHUTE (OPMYIIBI: @) MOMEHTA CHJIBI; O)
MOMEHTa WHEPIMHM MaTepHaIbHOW TOYKH; B) MOMEHTA MHEPUIWH BPAIIArONIETOCs
Tena. B Kakux eAnHUIAX U3MEPSIOT 3TH BETHIHHBI?
7. IlpuBeante GOPMYITUPOBKY M (OPMYITy OCHOBHOTO 33aKOHAa BpAIIaTEIbHOTO
JIBIDKCHUSL.

Tema 6 «VccrenoBanne KoeOaTeNsHOTO IBUKEHUS, N3MEPEHUE YCKOPEHHS
CBOOOIHOTO TIaICHUS MIPH ITOMOIIN MasTHHKA
1. Yto Ha3BIBAIOT KOJEeOATEIHHBIM JBIKCHIEM ?
2. UYro Ha3pBaIOT TrapMOHHYECKHM ocuwuistopom? I[lpuBenute mnpumepsl
TapMOHUYECKOTO OCLMIIIATOPA.
3. Uto Ha3bIBAIOT (PU3NYECKUM MASITHUKOM?
4. Yrto Ha3bIBAIOT NPYKUHHBIM MasTHUKOM?
5. YTo Ha3BIBAIOT MaTeMaTHYECKUM MassTHUKOM?
6. 3anuiuTe U pa3bsICHUTE YPaBHEHUS TAPMOHUYECKOTO KOJIEOaHUS.
7. [aiiTe onpeneneHus] CMEIIEHSI, aMIUTATY/IBL, TIEPHO/IA, YACTOTHI U IIMKINIECKOM
YaCcTOTHI KOJICOaHMIA.

Tema 7 «MccnenoBanue TeUEHUS BA3KOM )KHIKOCTH
1. KakoBa ¢Qusnueckas mpupoaa BHYTPEHHETO TPEHHWS B JKUOKOCTAX? B dem
MPOSIBIISAET ceOs1 BHYTPEHHEE TPEHHE?
2. Yemy paBHa cmia BHyTpeHHero TpeHus? Hammmmre u oOwsicHHTE (OpMyTy
3axkoHa HprOTOHA 1711 BHYTPEHHETO TPEHMUS.
3. Yto Takoe TrpagveHT (QU3NUECKOW BeNWYMHBI? [pajueHThl KakuxX BEIUMYWH
BCTpEYAIOTCs B IaHHO# paboTe?
4. Jlavite ompenencHue Kod(PQUIMEHTa BSI3KOCTH SKHUAKOCTH. Kakoil emuHMICH
usmepsiercst kodhunuent Bszkoctd B CU? UYTo M Kak BIHMSET HAa BEIUYHHY
KO3 pUIEeHTa BIZKOCTH?
5. Chopmymupyiite 3akoH [lyaseins; Hammmmre W OOBSICHUTE (OPMYITYy 3aKOHA
Ilyazeinst.

Tema 8 «ccienoBanue CBONCTB TOBEPXHOCTHOTO CJIOS JKHUIKOCTH, H3MEPEHHE
KO3 PUIIHEHTa TOBEPXHOCTHOTO HATSKEHUS JKHIKOCTH»

1. Yro Ha3bIBaeTCS MOBEPXHOCTHBIM HaTsDKeHHeM? Packpoiite ¢usnmdeckuii cMmbIct
3TOTO SBIICHHUSI C TIO3UIIUN MOJIEKYIISIPHO-KUHETHIECKOH TEOPHHL.
2.Yto TaKoe cuiia MOBEPXHOCTHOTO HATSKEHUS?
3. Uro Ha3piBaeTcsi KOA(DMUIMEHTOM TOBEPXHOCTHOTO HATSIKCHHUS KHUIKOCTH?
Hanwmmre onpenensiomee ypaBHeHHE KOA(QQUITMEHTa TOBEPXHOCTHOTO HATSHKEHUS
KUIKOCTH. B KaKuX eIMHULIAX U3MEPSETCs 3T BEIMYHUHA?
4.Yto Taxoe kanmurip? Packpoiite pu3ndaeckuii CMBICT SBJICHUS KaMUIIPHOCTH.
5 Hammmure m o0pscHuTe (OpPMYITBL: a) M3OBITOYHOTO JABICHWS HCKPHBICHHOW
MOBEPXHOCTH JKUAKOCTH, 0) TMAPOCTATHYECKOTO JABICHUS XHUJIKOCTH, B) Pa3HOCTH
YPOBHEH )KHUAKOCTEH B KauIIpe U B COOOIIAIONIMMCS ¢ HUM IIMPOKOM COCYIIE.
6. Hanmmnte u oObsicHuTe (GopMyity, 1o KOTOpOH B JaHHOW pabore m3mepsiercs
KO3 PHITEHT NOBEPXHOCTHOI'O HATSKEHUSI.

Tema 9 «3yuyenue 3akoHa ['yka. i3Mepenue Moayis ympyrocTu»
1. Yto Ha3bIBaetcs aedopmarmeii?
2. HazoBure TUIbI 1 BUIBI IeOpMannii, paCKpOHTE UX CMBICI?
3. Cohopmymmpyiite 3akoH ['yka. Hamumute u paspsicHute Gpopmyiy 3akoHa ['yka.
4. Yro Takoe crperna nporuda? 3amminmre U pazbICHATE GOPMYITY CTPENbl Tporuoa.
5. 3anmmmTe ¥ pa3bscHUTE (OPMyITy 3aKoHA ['yka B IpuMeHEeHHH K aedopManuu
n3ru0a OTHOPOIHOTO CTEPIKHS MPSMOYTOJIBHOTO CEUCHNS.
6. Yro mnaswBacrcs naedopmanueii? HaszoBure THmel M BUabl aedopMaimii,
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packpoiire ux cMbIC?

7. Packpoiite pr3nuecKuii CMBICII MOYIIS YIIPYrOCTH. B Kaknx eanHMIax u3MepsieTcs
MOJYJTb YIIPYTOCTH?

8. 3aBuCHT 1M BeNMMYMHA MOXYIS YIPYTOCTH OT PasMepoB IeOpMHPYEMOTro Tela,
TPHIOKEHHBIX HAIPY30K, BELIECTBA, M3 KOTOPOTO M3TOTOBJIEHO TENO?

10

Tema 10 «Dnexrprdeckue menw. M3mepenne GpU3NIeCKUX BEITMIUH
AIIEKTPON3MEPUTEIHHBIMH ITPHOOPAMI»
1. Uto Ha3BIBAIOT AIEKTPHUUCCKON 1enbio? UTO BXOIHUT B ANIEKTPUIECKYIO IIETh?
2. Uto Ha3BIBAIOT CXEMOH AMEKTPUICCKOH 1erm?
3. Kakwe nmpaBuiia HEOOXOIMMO COOMIONATh MPU COOPKE AMEKTPUICCKOI 1eru?
4. Yto Ha3pIBAIOT KJIacCOM TOYHOCTH mpubopa? Kak 00o3Ha4eH Kiiacc TOYHOCTH Ha
nprdope? I1o kakoii popmyrie onpenessitoT Kace TOUHOCTH?

11

Tema 11 «VccnenoBaHne MarHUTHOTO OIS TIOCTOSTHHOTO MarHUTa
1. Uro Takoe MarautHoe none? KakoBo ero rmaBHOe CBOWCTBO?
2. Jlaiite onpeneneHue cuisl AMnepa.
3. Yro Ha3pIBaeTcs WHAYKOMEeW MarHuTHOro moisi? IlpuBenure ompenensromee
ypaBHEHHE WHIYKINM MAarHATHOTO IOJSI M OOBACHWTE ero. B kakmx eamHMIax
n3MepsieTCS MHAYKIMS MarHUTHOTO ToJsi? OOBSCHUTE (PH3UICSCKUIA CMBICT SIIHHUIIBL.
4. Cdopmynupyiite TpaBWIoO IJIeBoil pyku. Hayuwrech NprMEHATh NpaBWIO Tia
TPaKTHKE.

12

Tema 12 «MccnenoBaHue MEPEMEHHOTO U BHIIPSIMICHHOTO TOKA TP OMOIIN
ocuwntorpaga
1. JlaiiTe ompezeneHre nepeMeHHOTO TOKa.
2. Kaxoit TOK Ha3bIBa€TCsl BBIIPSAMIICHHBIM?
3. Kak u3 mepeMeHHOro MOJy4aroT OJHONOIYIEPUOIHO WIH JBYXIOIYHNEPHOTHO
BBIIIPSMJICHHBIE TOKU?
4. OObsCHUTE, YEM U KaK «CIJIAKUBAIOT» ITYIIBCALIMH BBIIPSIMIICHHOTO TOKa?
5. TlepeunicnuTe, U3 KaKUX Y3JI0B COCTOUT 3JICKTPOHHBIH ocityuiorpad?

13

Tema 13 «3mepenue pazMepoB MajbIX 00bEKTOB MPH MOMOIIH MUKPOCKOIIAY
1. OObsicHHTE, YTO HAa3bIBAETCA JIMH30M, IJIABHOM OIITHMYECKOH OCBHIO JIMH3HI,
ONTUYECKUM IICHTPOM JIHH3BI, (POKYCOM M (POKYCHBIM PACCTOSIHAEM; YEMY PaBHO
JIMHENHOE yBEINYEHUE JTUH3bI?
2. HauepTwure (110 maMsATH) XOJ JIydeil B MUKPOCKOTIC M TIOSICHUTE PUCYHOK.
3. O0BsCHUTE IPUHIUN PabOTH MUKPOCKOTIA.
4. Ha3oBuUTe OCHOBHBIC Y3Jbl W MEXaHW3Mbl MHUKPOCKONA M OOBSICHHTE HUX
Ha3HauYCHUE.
5. Hammmmure n o0bsicHUTE (OPMYIBI, AAIONINE BO3MOXHOCTh HAMTH yBETHUEHHE
OKyJIsIpa, yBeTTMUeHE OObEKTHBA U YBEIMYEHHE MUKPOCKOIIA

14

Tema 14 «MccnenoBaHue BOJTHOBBIX CBOMCTB CBETA, H3MEPEHHE JAJTMHBI CBETOBOM
BOJIHBI TIPH [TOMOIIN TU(PPAKIIMOHHON PEIIETKI)

1. OOwsicHMTEe, KaKO Iuama3oH IIMH AJIEKTPOMAarHUTHBIX BOJH COOTBETCTBYET
BunuMoMy cBeTy? Kak cBeTOBBIE BOJIHBI Pa3IMYHONW UIMHBI BOCHPHHHUMAIOTCS
HAaIIUM OPTaHOM 3peHHs?
2. [laiite ompenenenue wuHTepdepeHunu. OOBICHUTE YCIOBUS BO3HHUKHOBEHUS
HHTEpEPEHIINN.
3. Uro HazpiBaeTcsl pa3HOCTHIO X0z1a BONMH? OOBSCHUTE YCIOBHS BO3HHKHOBEHUS
MHTEP(HEPEHIIMOHHBIX MAKCHMYMOB, MUHIMYMOB.
4. Jlanite ompeneneHue nudpakuuud. B uyem mposiBisercs, maudpakmms? Korma
HaOromaeTcst T PaKIys CBETOBBIX BOJIH?
5. O0wsicHuTe sBIEHUE AUpPaKIUK cBeTa OT JBYX IIeNed, BBIBEAUTE (OPMYIY,
OTIPEISIISAIONTYIO YCIOBHUE BOSHUKHOBEHUS TN(PPAKIIMOHHBIX MAKCHMYMOB.
6. OObsicHUTE YCTpPOHWCTBO AuppakmMOHHOW pemeTkn. UTO Ha3bIBaeTCs
TOCTOSIHHOW TU(PaKIIMOHHON peIeTKn?

15

Tema 15 «M3yuenune nosisipuMeTpa, M3MEPEHNE KOHIIEHTPALIUH PACTBOPOB
OINITHYECKH aKTHBHBIX BELIECTB)

1. CBeTOBBIE BOJIHBI — 3TO BOJIHBI ITOTIEPEYHBIE WIIN MTPOIOIbHBIE?
2. PacckaxuTe 0 «CTPYKType» O3NEeKTpOMarHUTHOM BomHbel. Kak omnpenenuts
HalpapJIeHHE PacIpOCTPAHEHUs! HJIEKTPOMArHUTHBIX KoeOaHuii?
3. Kaxoii cBeT Ha3bIBaeTCS €CTECTBEHHBIM WIIN HETIOJISIPU30BaHHBIM?
4. JlaiiTe ompeaeneHUe TOMSPU30BAHHOTO CBeTa. Kak MOXHO TIOTYy4YUTHh
MOJSIPU30BAHHBIN CBET?
5. Uro Takoe moispuszarop u aHamuzatop? Hamummre m oOwbsicHuUTE (hopMymy
3akoHa Maimoca.
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6. Jlaiire omnpenesieHHE ONTHYECKHM AKTUBHOTO BEIIECTBA, NPHBEAUTE HNPUMEPHI
ONTHYECKH aKTHBHBIX BELIECTB.

7. OOBsICHUTE SIBJICHHE BpAIICHHUS TUIOCKOCTH KOJI€OaHUH MOJIIPU30BAHHOTO CBETA:
HAIWIIUTE U OOBACHUTE (HOPMYITY, ONpPENeIIOIIYI0 3aBUCHMOCTD YIIa IIOBOPOTa
IUVIOCKOCTH KOJEe0aHWH TIOJSPU30BAaHHOTO CBETa OT KOHLEGHTPAaLWH pPacTBOpa
OIITHYECKH aKTUBHOTO BEIECTBA.

8. Uro moxa3piBaeT KOA(PPHUINECHT, Ha3bIBAEMBIH YACTHHBIM BpamieHneM? 3aBUCHUT
JM 3HaYeHWE YIEIBbHOrO BpallleHHs OT IJIMHBI CBETOBOM BoJiHBI? Hammmunre u

00BsicHUTE (OPMYITY U €MHUILY U3MEPEHHUS YCIbHOTO BPAILCHHUSI.
9. Uto noka3plBaeT KOHLEHTpALMsI pacTBopa?

16 Tema 16 «I'pagynpoBKka ClIEKTPOCKOIA U UCCIIEJOBAHHUE CIIEKTPOB)

1. OObscHHTE MEXaHM3M H3JIy4CHUS] CBETa aroMaMH BellecTBa. Yemy paBHa
9HEprus u3inyyaemoro Gporona?

2. Hanummre n o0bscHUTE (OPMYITy, ONpPEIESIONIYI0 4acTOTy HM3Iy4eHHs IpH
MIepexo/ie aToMa C OHOTO YHEPIeTHYECKOTO YPOBHS Ha APYTOH.

3. O0BsIcHATE MEeXaHU3M BO30YKIeHHUs aToMa, chopmynupyiite 3akoH Kupxroda.

4. JlafiTe ompeneneHWe TUCIIEPCHH CBeTa. B WeM MpOSBISETCA IUCIEPCHS IpPH
MPOXOXKICHNUH CBETA YePe3 TPEXTPAHHYIO MPU3MY?

5. Hdaiite onpexneneHue crekrpa. Kakue Buabl COEKTPOB pa3inuyaroT?

6. Kakume cnekTpbl Ha3bIBalOTCA CHEKTpaMH HcmyckaHus? UYro sBusercs
M3Ty4daTesIIMH JIMHEHYaToro, CIUIOIIHOTO M II0JIOCATOTO CHEKTPOB HCIyCKaHHA?
OO0bsCHUTE MEXaHU3M TIOJTYUYEHUS IMHEHYATOTO CIIEKTPa UCITYCKaHUs BOAOPOA.

7. NaiiTe omnpeneneHue U 00bICHIUTE MEXaHU3M MOTY4YEHUS CIIEKTPa MOIVIOIIEHUS.
8. UTo Takoe CHEeKTpaJIbHBIN aHaIHU3?

Kpurepun ouenku (Tadn.) TOBOIATCS IO CBEIEHHUS OOy4YaroIIMXCs B Hadaue 3aHATHH.
OneHka 00bsIBIIsIETCS] 00yHarOIEMycsl HEOCPEACTBEHHO MOCIE YCTHOTI'O OTBETA.

I kana

Kpurtepuu oneHuBanus

Ouenka 5
(oTM4HO)

- 00yJaronuiics MOJHOCTHIO YCBOUJ YUCOHBII MaTepua;

- IOKa3bIBAaCT 3HAHUE OCHOBHBIX MOHSATHH TEMBI, IPAMOTHO TI0JIb3YEeTCsl TEPMUHOJIOTHEH;

- TpOSBISIET yMEHHWE aHAIU3UpOBaTh M 00001aTh WH(OPMALUIO, HABBIKH CBS3HOTO
ornucaHust GU3NUECKUX SIBJICHUI U MPOIIECCOB;

- JEeMOHCTPHpPYET YMEHHE u3JaraTb Marepuajl B OIPEIEICHHOW JIOTMYeCKOM
MO CJIeIOBATEIbHOCTH;

- MOKa3blBaeT YMEHHE WILUIIOCTPUPOBATh TEOPETHYCCKHE TMOJNOKECHUS KOHKPETHBIMU
NpUMepamu;

- IEMOHCTPHUPYET CHOPMHUPOBAHHOCTD U YCTOHYMBOCTD 3HAHUH, YMEHUI 1 HaBBIKOB;

- MOryT OBITh IONYIICHBI OJHA—IBE HETOYHOCTH IIPH OCBEIICHUH BTOPOCTEIICHHBIX
BOIIPOCOB

Orenka 4
(xoporo)

OTBET Y/OBJIETBOPSIET B OCHOBHOM TPeOOBaHMSM Ha OLIEHKY «5», HO IIPH 3TOM UMEET MECTO
OIIMH M3 HEJOCTATKOB:

- B YCBOGHHH MaTepuaia JOMyIIECHB HEeOONbIINe MPOOesbl, He UCKa3UBIINE COIEpIKaHUE
OTBETAa;

- B M3JIO)KEHIH MaTepuaja JONMYyIIeHbl He3HAYUTeIbHbIE HETOYHOCTH

Ornenka 3
(YIOBIETBOPUTEIHHO)

- HCTIOJIHO WJIM HECTIOCJICA0BATE/IbHO PACKPBITO COACPKAHUEC MaTEpUaja, HO IIOKa3aHO o6mee
IIOHUMAHUE BOIIpOCa U NMPOACMOHCTPUPOBAHBI YMCHHA, ATOCTATOYHBIC JIA nanLHeﬁmero
YCBOCHU MaT€puralia,

- UMEJIUCH 3aTPYAHCHUA WJIN OOITYIICHBI OIINOKYU B OIIPEACIICHUN HOH}ITI/H\/'I, HCIIOJIb30BAHUH
TCPMHHOJIOTHUH, OINUCAHUU (1)I/I3I/I‘I€CKI/IX SIBJICHHN W nmpoueccoB, HCHPABJICHHBIC MOCIC
HaBOAAIIUX BOIIPOCOB;

- BBIFABJICHA  HEAOCTAaTO4YHasa C(l)OpMPIpOBaHHOCTI) 3HaHPIﬁ, yMCHI/Iﬁ N  HaBBIKOB,
06yqa}01111/11‘/ics{ HC MOXCET NPUMCHUTH TCOPHIO B HOBOM CUTyallun

Onenka 2
(HeYOBJIETBOPUTEIHHO)

- HE PACKPBITO OCHOBHOE COJIEPKAHIE MATEPHAIa;
- OOHapy:KeHO HE3HAHWE WM HEMOHMMaHWe OOoIbllell Win Haubojee BAXHOW YaCTH
Marepuara;

- HOITYIICHBI OHII/I6KI/I B ONPEACICHUN HOHHTHﬁ, Ipyu HUCIOJIb30BAHUU TEPMHUHOJIOTUH, B
OIIMCAHUHU SIBJIEHUH U IIPOLECCOB, KOTOPHIEC HE UCIIPABJICHBI IMOCJIE HECKOJIbKUX HABOAAIINX
BOIIPOCOB;

- HE C(t)OpMI/IpOBaHBI KOMIIETCHIONHU, OTCYTCTBYIOT COOTBETCTBYIOIIWE 3HAHUA, YMCHUA U
HABBIKH
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JYCHUIIINHEL

4.1.2. OneHnBaHue 0TYETA MO JIadoOpaTopHoii padoTe
Otuer mo maboparopHOd paboOTe WCMONB3YeTCS Ui OIEHKH Ka4ecTBa OCBOCHUS
00yJarImmMMcsi OCHOBHOM MpoheCCHOHATILHON 00pa30BaTeIbHON MPOrpaMMBbI IO OTACIBHBIM TEMaM

Conepxanne u ¢opma oTyera 1O JIAOOPAaTOpPHOH paboTe MNPUBOAUTCS B

METOIMYECKHUX yKa3aHUAX K JabopatopHbIM pabotam (1.3 ®OC). CoaepkaHue oTyeTa U KpUTESPUH
OLIEHKHU OT4eTa (TabJ1.) JOBOAATCA A0 CBEACHHS 00yJaroIuXcsl B HaYaje 3aHATHH.

QOunas dpopma o0yueHus

Ne

O1eHOYHBIE CPEeNICTBA

TumnoBble KOHTPOJILHBIE 3a4aHKs U (MJIM) HHbIE MaTepHabl, HEOOXOIUMBIE /IS
OLIGHKM 3HAHWH, YyMEHWH, HAaBHIKOB U (WIM) OIBITA JAEATEIBHOCTH,
XapaKTepH3YIOIUX C(HOPMUPOBAHHOCTH KOMIIETCHIMH B ITPOIIECCE OCBOCHHS
JVCIUTUIMHBI

Konx n HanmMeHOBaHUE
WHIAKATOpa KOMIICTCHIINN

Tema 1 «Dm3uueckne BeTUIUHBI 1 X n3MepeHne. OCHOBHBIE U3MEPUTEIHHEBIE
TIpUOOPED»

1. TTone3ysich NpaBHIaMK YCTAaHOBKH MPOU3BOJHOTO H3MEPEHHS MPOBEINTE

niepeBoz B cucteMy CH crenyrommx emuaun mamepeHust: a) [1a; 6) B; B) Jhx

2. OkpymimmTe 10 pa3psiaa AecsaThix: a) 9,6645172; 6) 0,2135189; B) 79,55

3. OxpyrmuTe 10 omHOM 3Hauammei mudpst: a) 2,70251; 6) 0,03215; B) 5,0246

4. BeinonHute feiicTBIE HaJl MPUOIMKEHHBIMU YUCIaMU:

a) 3,7%10%+1,2*10°

6) 1,1¥10°*2,4*107

5. IlpencraButh yncia B suge X*10": a) 0,00027; 6) 36000; B) 79851362

6. Kak onpenenuth LieHy JeJICHUS IIKAJIbI?

Tema 2 «MeTo/¥Ka BBITOJIHEHHS HETIOCPECTBEHHBIX H3MEPEHUI»
1. Onpenenute 7151 IMHEHKH IIEHY JIETICHNUSI, AUATIA30H H3MEPEHHS U aOCOTIOTHYIO
MOTPEIIHOCTb U3MEPEHUS
2. ITpoBemuTe M3MepeHre IIIMHBI Pab09ero cTojla MepHOM JICHTOH. 3alviInTe
PpEILIEHHE 3a1a9U B COOTBETCTBHU C AJITOPUTMOM.
3. IIpoBeauTe M3MepeHne MMPHHBI PA00YEro CToNa MEPHOH JICHTOH. 3anummTe
PpEILIEHHE 3a1a91 B COOTBETCTBHY C AJITOPUTMOM.
4. V3mepbTe AuaMeTp pydYKH IITAaHTCHIUPKYIEM. 3aluInTe pelleHne 3a1a4u B
COOTBETCTBHH C aJITOPUTMOM.
5. M3meprTe TemriepaTypy B LIEHTPE KOMHATHI, BO3JIE BXOHON JIBEPU U Y OKHA,
3aMUILINTE €€ HICTUHHOE 3HAUCHHE.
6. I3mMeprTe MHPHHY CTONA B TPEX PA3HBIX MECTAaX, 3alUIINTe HCTUHHOE 3HaYCHHE
BEJIIHHBI

Tema 3 «MeTto/¥Ka BBITOJIHEHHSI KOCBEHHBIX M3MepeHuil. [ paduaeckuit
CIOCO0 Mpe/ICTaBICHUS PE3YABTaTOB H3MEPEHHS»

1. KocBeHHO M3MephTe BeC CBOETO Tela. 3alnIINTe peleHHe 3a/1adu B
COOTBETCTBHH C AITOPUTMOM.
2. OnpezenuTe oM@k pabodero crosa. 3anuInTe pelieHNe 3a/1a91 B
COOTBETCTBHH C AJITOPUTMOM.
3. ITocrpoiite rpad Uk 3aBUCUMOCTH OCBEIICHHOCTH OT PACCTOSIHUS JI0
ucroynuka ceera E = f(R), ucnosnb3yst roTOBbIE 3HAYE€HHS U3 TaOJIHIIbI
R, M 1,20 1,00 0,80 0,60 0,40
E, nx 100 110 125 170 250
4. Vicnionb3ys TOTOBBIH rpadyK, MIOCTPOSHHBIHN B 3aJaHUN 7, OTIPECITUTE
3HAUYEHHs OCBEIIEHHOCTH, €CJIN 3HaYeHne pacctostaus: a) 0,9 M; 6) 0,5 M; B)
1,1 m.

Tema 4 «IIpoBepka 3akOHA COXPAHEHHS UMITYIIBCa»

1. PacckakuTe ycTpOHCTBO 3KCIEPUMEHTAIbHON YCTAHOBKH U COAEPIKaHHE
JKCIIEPUMEHTA 10 IPOBEPKE 3aKOHA COXPAHEHMS UMITYIIbCA.

2. Kak onpenensior HanpaBlIeHUe U MOJYIIb CyMMapHOTO UMITYJIbCA CUCTEMBI
MOCJIE B3aUMOJEHCTBHUS Tell, €€ COCTaBIISIONINX ?

3. B uem 3akimrouaercs oOpaboOTKa pe3ysibTaToB B JaHHOW J1abOpaTopHOM
pabore?

Tema 5 «/3ydeHrne OCHOBHOTO 3aKOHA JMHAMUKH BPAIICHUS

1. PacckaxxuTe yCTpOHCTBO SKCIIEPUMEHTAILHOW YCTAHOBKH M COMIEpP)KaHNe
SKCIIEPUMEHTA 110 U3YYEHHIO OCHOBHOTO 3aKOHA BPAINATEIbHOTO JBUKCHHS.

2. Kak BBIYHCTUTP yIIIOBOE YCKOPEHHUE BpamleHus nHApa? Hanwmmre i
00BSICHUTE HY)KHYIO (OPMYITY.

3. Kak BBIYHCIUTHP MOMEHT Bpamiaromeld cuibl? Hammmure u oObsiCHHTE

HJI-1. OIIK-1

Pemaer TuUHOBBIE  3amauu
po¢eCCHOHANBHON
NEeITEIBHOCTH Ha  OCHOBE
3HAaHMH OCHOBHBIX 3aKOHOB
MaTreMaTHYECKUX,
eCTeCTBeHHOHay‘IHLIX
JUCHUIIIIUH C HpI/IMeHCHI/ICM
nH}opMaMoHHO-
KOMMyHI/IKaIlI/IOHHLIX
TEXHOJIOTUI
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HYXXHYIO (OpMYyITy.

Tema 6 «VccnenoBanue ko1e0aTeIbHOTO ABUYKCHHS, U3MEPEHUE YCKOPECHUS
CBOOOTHOTO MaJICHHUS TP IOMOIIM MasTHUKA)

1. O6BsicHATE 1IEIeCO00Pa3HOCTh KOHCTPYKIIMH MasiTHUKA, IPAMEHSIEMOTO B
JaHHOM padore.

2. Kakue BeITHYNHBI U3MEPSIOTCS HETIOCPEACTBEHHO M KaKHe KOCBEHHBIM
ITyTeM TIpH BEINONHeHNH 3ananns 27 3amanus 3?7 HyXHO T H3MepsITh JITHHEI
MasTHUKOB |y 1 |, ? TTowemy?

3. Coenaiite BBIBOI (OPMYJIBI, HCIIOIB3YeMOH B paboTe sl H3MEpEeHUS
YCKOPEHHsI CBOOOTHOTO MaJIeHHUs, Pa3bsICHUTE €€.

4. Kak B 1aHHO# paboTe HaXOAAT aOCONIIOTHBIE U OTHOCHTEIILHBIE
MOTPEITHOCTH U3MEPEHHS TIEPHOI0B KoJieOaHWH MasTHUKOB?

5. Kak B pgaHHO paboTe HaxXomsAT OTHOCHTENFHYIO U abCOJIOTHYIO
TIOTPEITHOCTH M3MEPEHHsI YCKOPEHHsl CBOOOTHOTO IaaeHust?

Tema 7 «MccnenoBaHye TEUEHUS BA3KOU XKUIKOCTHD)

1. PacckaxuTte ycTpoiicTBO Bicko3uMeTpa OCTBaJIbAA U COIEpyKaHIe
IKCIIEPUMEHTA 110 U3MEPEHHIO K03(h(HUIHEeHTa BI3KOCTH STHM IPHOOPOM.
Bemenute 1 00bsicHITE (hOpMYITy [UTs pabOTHI ¢ BUCKO3UMeTpoM OCTBalbaa.

2. Kak B naHHO# paboTe HaXOIAT OTHOCHTENBHYIO U a0CONIOTHYIO ITOTPEIIHOCTH
n3MepeHnst K09 (UIMEHTa BSI3KOCTH JKHIKOCTH?

Tema 8 «ccnenoBanne cBOMCTB MOBEPXHOCTHOTO CIIOS XKHIKOCTH, U3MEPEHHUE
KO3 PUIIHEHTa TOBEPXHOCTHOTO HATSKEHUS JKHIKOCTH»

1. PacckakuTe ycTpOHCTBO 3KCIIEPUMEHTAIBHON YCTAaHOBKHU U COJePKAHUE
9KCTIEPUMEHTA [0 U3MEPEHHIO KO PHUIEHTa TOBEPXHOCTHOTO HATSIKEHUSL.

2. Pacckaxute, KaKk U ¢ KaKoil TOYHOCTBIO U3MEPSIOT AMaMETP Kanuusipa?

3. Kak B pgaHHOI paboTe HAaxXOIiAT OTHOCHUTEIbHYIO U aOCOJIOTHYIO
MOTPENTHOCTH M3MepeHHs KoddduireHTa NOBEpXHOCTHOTO HATSKEHUS?

Tema 9 «3yuenue 3akoHa ['yka. 3MepeHue Moxyns ynpyrocT»

1. PacckaxwuTe ycTpOICTBO KCIIEPIMEHTATIBHOM YCTAaHOBKU U COAEPKAHUE
9KCHEPHUMEHTA 10 H3YUCHHIO 3aKOoHa [ 'yKa M M3MEepEeHNIO MOZYIIsl yIPYTOCTH.

2. Kaxoii BU JOKHBI IMETh TPaUKA 3aBUCEMOCTH A 0T F?

3. 3aBHCHT JIM BENMYMHA MOJY/S YIIPYTOCTH OT pa3MepoB JiehopMupyeMoro Tena,
TIPHIOKEHHBIX Harpy30K, BEIECTBA, 13 KOTOPOTO M3TOTOBIIEHO TEN0?

4. Hanmmmre 1 pa3bsicHUTE (OPMYITY, IO KOTOPOH B JaHHOH paboTe M3MEpsItoT
MOJTYITb YIPYTOCTH.

5. Kak B maHHO# paboTe HaXOAAT OTHOCHTENBHYIO U a0COMFOTHYIO TIOTPEIIHOCTH
W3MEPEHNUs] MOy YIPYTOCTH?

10

Tema 10 «Dnekrpruueckue reny. Msmepenne GpuU3NUeCKUX BETHIUH
ANIEKTPOU3MEPHUTEIBHBIMH TPUOOPAMI»

1. Ucnionb3ys Tabnuity 7 [TpunoskeHus gaiTe XapakTepUCTHKY proopam,
HaXOAALIUMCS Ha CTOJIE.

2. Kak ompenersttor abCOMOTHYIO IMTOTPENTHOCTH IPHOOpPa, OTCYETa U H3MEPCHUS
JUTSL SIIEKTPOM3MEPUTETEHOTO TIprOopa?

3. Kax BbINONHSAETCS OJHOKPATHOE HEMOCPEACTBEHHOE U3MEPEHNE
ANEKTPOU3MEPUTEITEHBIM MPUOOPOM ¢ 0003HAYEHHBIM KIIACCOM TOYHOCTH?

4. Kak BbIIONHSETCA  OJHOKPAaTHOE  HEMOCPEACTBEHHOE  M3MEPEHUE
9JIEKTPOU3MEPHTEIHHBIM IPHOOPOM, HE MMEIOLIMM KJ1acca TOYHOCTH?

11

Tema 11 «MccnenoBanre MarHUTHOTO MOJS HOCTOSHHOTO MarHUTa»

1. PacckaxwuTe yCTpOHCTBO 3KCIIEPUMEHTAIBHON YCTAaHOBKH U COAEpKaHUE
9KCTICPUMEHTA 110 N3YYEHHUIO 3aKOHA AMITepa M H3MEPEHNIO HHTyKIIUH
MarHUTHOTO TIOJISL.

2. HauepTuTe 1 pa3psICHUTE CXEMY NIEKTPHUESCKON [T YCTaHOBKH.

3. PacckaxuTe yCTPOHCTBO aHATMTHYECKHUX BECOB M TIPABHIIO OOpAICHHUS C
HHUMU.

4. Kax ompeniersitoT aOCOJFOTHYIO MTOTPELTHOCTD ITOKA3aHUi amrepMeTpa’?

5. Kak onpezensroT OTHOCHTENBHYIO H aOCOJIIOTHYIO MOTPEIIHOCTH W3MEPEHUSI
MHyKIUY MarHUTHOTO MOJIsA?

12

Tema 12 «MccnenoBanue NEPEMEHHOTO U BBIIPSIMIEHHOTO TOKA IPU MOMOILHU
ocuwntorpaga

1. PacckaxkuTe ycTpOHCTBO 1 MPUHIMI ACHCTBUS AIEKTPOHHOIYYEBOI TPYOKH.
2. HauepTuTe M pa3bsICHUTE CXEMY NMEKTPHUUECKON IIEH T HaOIIoneHNS
OCLIIIIOTPaMMBI IIEPEMEHHOTO TOKA.

3. HauepTute 1 pa3picHUTE CXEMY SIEKTPHIESCKOM IENH yIsl HAOMIOACHNS
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BBINPSMIISIOIIETO ASHCTBHSA AUOAA.

4. HauepTtuTe 1 pa3bsCHUTE CXEMY JIEKTPUUECKO LenH JUIsi HaOIIONeHUS
JBYXIIOIYHEPHOAHOTO BBIIPSMIICHHS IEPEMEHHOTO TOKA.

5. Hageprtutre u pa3zpsiCHUTE CXeMy OICKTPUYECKON IIeTH i1 HAOMIONCHUS
(IIBTPYIOIIETO IEWCTBHS KOHACHCATOPa.

13 Tema 13 «/3mepenne pazMepoB MajbIX 00BEKTOB MIPH MOMOIITH MUKPOCKOIIA)
1. PacckaxuTe comeprkaHne IKCIIEPUMEHTA, HAIMIIINTE U OOBSCHUTE pacyeTHbIC
(OpMYITBL: ) TI0 M3MEPEHHIO YBEMMYCHIS OOBEKTHBA, 0) IT0 M3MEPEHHUIO BETNIMHBI
MHKPOOOBEKTa.

2. Kax B 1aHHOH paboTe HAXOST MOTPEIIHOCTH YBEJIMUSHHSI MUKPOCKOTIA, pa3Mepa
MHKpPOOOBEeKTa?

3. IloueMy B ONTHYECKUH MHUKPOCKOIT HEBO3MO)KHO PaccMaTpHBaTh CKOJIb YIOTHO
MeJIKH 00BEKThI? UTO HA3bIBAIOT qu(paKIHeii?

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

1. OOBsicCHATE HCTIONB3YEMBIi B TaHHOH paboTe MEeTO I N3MEPEHUS THHBI
CBETOBOM BOJIHBI, BEIBEJJUTE COOTBETCTBYIOILYIO PACUCTHYIO (hOPMYITY.

2. PacckaxxuTe ycTpOHCTBO 3KCIIEPUMEHTAIFHON YCTAHOBKHU U COIEpIKaHUE
SKCTIEPUMEHTA M0 M3MEPEHHIO AJIMHBI CBETOBOW BOJIHBI P MOMOIIN
T(HPAKIHOHHOMN PEIIETKY.

3. Kak B pmaHHO#l paboTe HaxXomAT OTHOCHTENBHYI0 H aOCOJIOTHYIO
MOTPEIIHOCTH U3MEPEHUS JJIMHBI CBETOBON BOJHBI?

15 Tema 15 «M3ydeHue noaspuMeTpa, U3MEPEHNE KOHIIEHTPAIIMH PAaCTBOPOB
ONTHUYECKH aKTUBHBIX BEIIECTBY»

1. Yto nmokasbiBaeT ko3 PuUIMEHT, Ha3bIBAEMBIi yIEIbHBIM BpalleHHeM?
3aBHUCHUT JIU 3HaYE€HUE YIACIBHOIO BPAIIEHHUs OT JUIMHBI CBETOBOM BOJIHBI?
Hanumure u o6bsicHuTe GOPMYITY U €JMHUILY U3MEPEHHUS YEIbHOTO
BpallCHUS.

2. Pacckaxute yCTpOHCTBO, IPUHIMI pabOTHI OJMSIPUMETPA U COAEPIKAHUC
9KCIICPUMEHTA 110 M3MEPEHHIO YIEIFHOTO BPAIEHHS 1 KOHIICHTPauu
pacTBOpa ONTHYECKN aKTUBHBIX BELIECCTB.

3. Ilo xakoit popMyIe ONpeeaoT KOHIIEHTPAIIIO pacTBopa B pabote?

4. Kak B maHHOW paboTe HAXOAAT MOTPEITHOCTH HW3MEPEHHH YAETHHOTO
BpalleHNs U KOHIIEHTPAIMH pacTBopa?

16 Tema 16 «I'pagyupoBKa CIIEKTPOCKOIA U UCCIIEIOBAHUE CIIEKTPOBY

1. Pacckaxxute yCcTpOHCTBO U IIPUHIKI PA0OTHI CIIEKTPOCKOIIA; Ha aMSITh
HAUEPTUTE XO[ JIy4€l B CIIEKTPOCKOIIE.

2. Pacckaxxute conepikaHue dKCIEPUMEHTa 110 I'PaJyHpPOBKE CHEKTPOCKOINa U
W3YYEHUIO CIIEKTPOB MCIYCKAHUS U MOTJIOICHHSI.

OT4er OIEHMBACTCA MO YCMOTPCHHIO TIPEMOJABaTeis ONEHKOW «OTIIMIHOY», «XOPOIIOY,
«YIOBIIETBOPUTEIHHOY, «HEYIOBIECTBOPUTEIHHO» HIIM OIICHKON <«3auTeHO», «HE 3auTeHo». OIreHka
«3aUTEHO» CTaBUTCSA oOOydJaromuMmcsi, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPHUTCPHUSIM,
YCTaHOBJICHHBIM TSl TOJOXXUTEIBHBIX OICHOK ((OTIUYHOY», «XOPOIIOY», «YIOBIETBOPUTEIHLHOY).
OrnieHka 0ObsIBIIsIETCSl 00yUaIOIIEeMyCsl HETIOCPEACTBEHHO MOCIIE CAaYu OTUYeTa.

IIxana Kpurepuu oueHuBanus

- M3JIOKEHUE MaTepralia JIOTHIHO, TPaMOTHO;
- cBOOOZHOE BJIaJIeHHUE TEPMUHOJIOTHEI;
- YMEHHE BBICKa3bIBaTh U 000CHOBATH CBOM CYXKJEHHS TPU OTBETE HA KOHTPOJIbHBIE

Ouenka 5
BOIIPOCHI;
(oTIaHO)
- YMEHHE OIHCHIBATh 3aKOHBI, SIBJICHUS U TIPOLECCHI;
- YMEHHE TIPOBOAUTD U OLIEHUBATH PE3YJIBTAThl H3MEPEHHH;
- CIIOCOOHOCTH pelarh NPaKTHUECKUE 33/1a9i
- U3JIOKEHUE MaTepHajia JOTHYHO, IPaMOTHO;
Ouenka 4 - CBOOOJTHOE BJIaJICHNE TEPMHUHOJIOTHEH;
(xopotno) - 0CO3HaHHOE NMPUMEHEHNE TEOPETUUECKUX 3HAHUH JJIsl ONIMCAHNS 3aKOHOB, SIBIICHUH 1

IpoHecCoOB, pCIICHUS KOHKPETHBIX NPAKTUYCCKUX 3ada4, IPOBCACHUA U OLICHUBAHU
PE3YILTATOB H3Mep€HHﬁ, HO COACPIKAHNC U (bopMa OTBE€TAa UMCHOT OTACIIbHBIC HCTOYHOCTH

- U3JIOKEHUE MaTepHalla HeTOIHO, HETIOCIEeI0BATENbHO,

Onenka 3 - HETOYHOCTH B OTIPEICNICHUU TIOHATUH, B IPUMEHEHUH 3HAHUM JUIsl OMUCaHUS 3aKOHOB,
(YIOBIICTBOPUTENBHO) | SIBICHHUI M MPOLECCOB, PEIICHHUS KOHKPETHBIX MPAKTHYECKUX 33]1a4, POBEICHUS U
OIICHMBAHUS PE3yJIbTAaTOB H3MEPEHNUH,
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- 3aTPYAHCHUA B 000CHOBAaHHH CBOUX Cy)KHCHHﬁ;

- OGHapy)KI/IBaCTCH HCIOCTATOYHO FJ'Iy6OKO€ TMOHMMAaHUEC U3YUCHHOT'O MaTcpuaia

(HEeyIOBIIETBOPHUTEIBHO)

Orenka 2

N3JI0)KCHUH

- OTCYTCTBUE HEOOXOANMBIX TEOPETUYECKUX 3HAHUI; JOMYIIEHbI OIIUOKU B ONpEeIeHUH
TIOHSATHH U ONMCAaHUH 3aKOHOB, SIBIICHUH U MPOLECCOB, HCKAXKEH UX CMBICI, HE PEIICHEI
NPaKTUYECKHE 3a1a4H, HePABUIILHO OLICHUBAIOTCS PE3YyJIBTaThl H3MEPEHHH;

- He3HAHHE OCHOBHOTO MaTepHasia yIeOHO! MPOrpaMMBI, TOIYCKAIOTCS TpyObIe OIMOKN B

npodecCHoHANBHON  00pa30BaTEIbHON MPOTrPaMMBI
IUCIUILINHEI.
IIO3BOJISIOIINH

4.1.3. TectrupoBanue

TGCTI/IpOBaHI/IC HCIIOJIB3YCTCA IJid OLCHKMU KadCCTBa OCBOCHUA O6y‘-IaIOH_II/IMC$I OCHOBHOM

Tect mnpexncraBiasieT CcOOOW  KOMILUIEKC
YIPOCTUTh  MPOLENYypY HU3MEpEeHHs

0 OTACIBHBIM TEMaM WM pasenam
CTaHJAPTU3UPOBAHHBIX
3HAHUU

3aJIaHUM,

u  yMeHud oOydarommxcs.

OOyyaromuMcsi BBIJAIOTCSL TECTOBBIE 3aJaHHUA C (POPMYIMPOBKOM BOIpOCAa U MPEAJIOKCHUEM

BBIO]

paTb OJHUH HpaBPIJ'II:HBIfI OTBCT M3 HECKOJIBKHUX BaPUAaHTOB OTBCTOB.

Ne

O1eHOYHBIE CPECTBA

TunoBele KOHTPONBHBIE 3amaHud W (WIM) UWHBIE MaTEepHAIEBL,
HEOoOXOMMBIE ISl OLCHKH 3HaHWM, yMEHHH, HAaBBIKOB U (WJIM) OIBITa
JIeITENIbHOCTH, XapaKTePHU3yIOIHX c(HOPMUPOBAHHOCT KOMIIETCHIIHIA
B [IPOLIECCE OCBOCHUS JUCIUILIMHBI

Kon v HanMeHOBaHIE WHANKATOPA
KOMIIETEHIINHI

[Tpu yMeHbLICHUH CKOPOCTH JIBIKSHUS MOJIEKYII B 4 pa3a JaBjcHUE
rasa pasa.

1) yBenuumiocs B 2

2) yMEHBIIMIOCH B 4

3) yBenmumiocs B 4

4) yMEHBIIMWIOCH B 2

[Ipn morpyXeHuu B )KUAKOCTh KAIMJUISIPHOH CTEKJISTHHONW TPYOKH
YPOBEHb KHUIKOCTH B HEH MOAHMMAeTCs Ha 4 MM HaJl ypOBHEM
JKUJKOCTH B COOOIIAIOINMCS C HUM cocyze. Ecnu B39Th Kannmisip
JHaMeTp, KOTOporo B 2 pasa 0oJbIIe, TO BBICOTA MOAHATHS KUIKOCTH B
HeM OyIeT paBHa MM.

1)2

2)4

3)8

4) 16

Ecnu yBennunThb B 2 pasa 3HaueHue JeGopMHUPYIOILIEH CHITbI, HE MEHSIS
TUTOIIA/Ib MTOTIEPEYHOTO CEUEHHS TeNa, TO 3HAYeHHE OTHOCUTEIBHOM
nedopManum. ..

1) HEe U3MEHHUTBCS

2) yMEHBITUTHCA B 2 pa3a

3) yBenmuutes B 4 paza

4) yBenmuuTcs B 2 pasza

WneansHOMY 0OJHOATOMHOMY ra3y Hepeiany KOJIH4ecTBO TemnoTsl 700
JIx u ra3 coBepumi paboty 600 [[)x. BHyTpeHHss 3HEprus ra3a npu
sToM paBHa ___ JIx.

1)0

2) 100

3)-100

4) 1300

TIpu yBeTHUEHHH CHITBI TOKA B 4 pa3a KOJMYESCTBO TEILIOTHI,
BBIJICIIIEMOE Ha COTIPOTUBIICHUH 33 TOXKE BPEMS, YBEIIMIUTCA B
pa3(-a).

12

2)8

3)4

4) 16

DJIeKTPOMAarHUTHEIC BOJHBI, 00TaqaroIue OONBIION MPOHUKAIOIICH
CIIOCOOHOCTBIO, BOSHUKAIOIIME NIPU B3PBIBE SICPHOTO OPYIKUS
BCJI/ICTBHE PAIMOAKTUBHOTO pacnaja siiep, Ha3bIBakoT ...

1) panuoBoITHAMH

2) pEHTTEHOBCKUM HM3JIYICHHEM

WJ-1. OIIK-1

Pemaer TUIIOBBIE 3a7a4U1
npo(eCCHOHATBHON CITEIBHOCTH Ha
OCHOBE 3HAaHHH OCHOBHBIX 3aKOHOB
MaTeMaTHYCeCKHUX,
€CTECTBCHHOHAYYHBIX JUCHUILIMH C
MIPUMEHEHUEM UH()OPMAIHOHHO-
KOMMYHHKAIIMOHHBIX TEXHOIOT U
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3 nHppakpacHbIM H3ITyYeHHEM
4) raMMa-u3ITy4YeHHEM

7 Jis OBBIIICHHS TIPEiesia pa3pelIeHUs] 00bCKTHBA MUKPOCKOIA
HeoOxomuMmo ... (BeiOepuTe Bce BepHBIC BAPHAHTHI OTBETA)

1) yBemM4uTh IOKA3aTeIh MPEIIOMIICHHUS CPEIBI

2) yMEHBIITUTH MTOKA3aTEINb TPEITOMICHHS CPEIbI

3) ocBETUTH MUKPOOOBEKT CBETOM C MEHBIIICH IJIIHOM BOIHBI
4) OCBETHTh MUKPOOOBEKT CBETOM C OOJIBINICH THHOW BOJHBI
5) YMEHBIINTH YHACIOBYIO allepTypy

8 JudpakiinonHast pemeTKa 0CBemaeTcs 3eJIeHbIM cBeToM. [pn
OCBEIIIEHUH PEIIETKH KPACHBIM CBETOM KapTHHA JTU(PPAKIIMOHHOTO
CIIEKTpa Ha SKpaHe ...

1) cy3utcs

2) pacmmpurcs

3) He U3MEHUTCS

4) ucye3HeT

9 PamyxHasi OKpacka MbUIBHBIX ITy3bIpeil OOBSICHSACTCS SIBICHUEM .. ..
1) nudpaxun

2) monspu3au

3) uarepdepeHnnu

4) nucniepcuu

10 | OnuH U TOT K€ CBETOBOW MOTOK IalaeT HOPMAJIbHO Ha 3ePKATIBHYIO U
a0COIOTHO YepHYIO MOBEPXHOCTh. OTHOIICHNE TaBJICHHUS CBETa Ha
MEPBYIO U BTOPYIO MOBEPXHOCTH PABHO ...

1) 1/2

2) 1/4

3)4

4)2

[To pe3ympratam TecTta OOYyYaIOMIEMYCSl BBICTABIISICTCS OIEHKA «OTIUYHO», «XOPOIIO»,
«yIAOBJIETBOPUTEIILHOY WU «HEYIOBIETBOPUTEIBHO.

Kputepun ouenuBanus orBera (Tabil.) JOBOAATCS 10 CBEACHMS OOydaroluxcsd A0 Hayaia
TecTHUpoBaHus. Pe3ynbrar TecTupoBaHHs OOBSBISETCS OOYyYarOLIEMYCSl HEMOCPEICTBEHHO IOCIe
€ro CAa4H.

IIxauaa Kpurtepuu onenuanus (% npaBHJIbHBIX OTBETOB)
Orenka 5 (OTIIMYHO) 80-100
Orenka 4 (xopoio) 70-79
Orierka 3 (YIOBICTBOPUTEIILHO) 50-69
Ornenka 2 (HEYIOBJIETBOPUTEIHHO) menee 50

4.2. Ilpoueaypsbl M OLlEHOYHbIE CPeACTBA /Js1 MPOBeIEHHU MPOMEKYTOUHOI aTTecTalnuu
4.2.1. Jxk3ameH

Ok3amMeH sBiseTcs (OpMON OLIEHKM KadecTBa OCBOEHHS OOyYarolmMMCsi OCHOBHOM
npodeccuoHalbHOW 00pa30BaTeIbHON MpOrpaMMbl IO pazzaenaMm AucHUIUIUHBL. [lo pesynpratam
9K3aMeHa OOYy4YarolEMYCsl BBICTABISETCA OLEHKA «OTIMYHO», «XOPOILIOY», «YIOBICTBOPUTEIBHO
WIH «HEYIOBIETBOPUTEIBHOY.

OK3aMeH N0 AUCLUIUIMHE IPOBOAUTCS B COOTBETCTBUM C PACIHCAHUEM IPOMENKYTOUHOMU
arTecTalliyd, B KOTOPOM YKa3blBa€TCs BpPEMs €ro IPOBEIEHUS, HOMEp ayJUTOPHH, MECTO
MPOBEJACHUS] KOHCYJAbTAIMU. YTBEPXKACHHOE paclucaHHe pa3MellaeTcs Ha HHPOPMALMOHHBIX
CTEHJaX, a TaKXke Ha O(UIATIFHOM CaliTe YHUBEPCUTETA.

VYpoBeHb TpeOOBaHMN AJIi MPOMEXKYTOUHOM arrecTanuu OOy4aroIIMXCsl yCTaHaBIIMBAETCS
pabodeii mporpaMMoil TUCIMITIIMHBI U TOBOAUTCS 0 CBEJCHUS 00YYaIOIIMXCs B HaUajle ceMecTpa.

OK3aMeHbl TNPUHHUMAKOTCS, KakK TMpaBwio, Jekropamu. C paspemeHus 3aBeayroLIEro
kadenpoil Ha SK3aMEHE MOXET IMPHUCYTCTBOBATH NpENoAaBaTelb Kadenpbl, NMPUBICUEHHBIA IS
IIOMOIIM B IIPHEME DJK3aMeHa. B ciyd4ae OTCYTCTBHSA BEIyILEro IPENOAABATEN JK3aMEH
NPUHUMAETCS MpernojaBaTeseM, Ha3HaYeHHBIM PACIIOPSKEHNUEM 3aBeIyIOLIEeTo Kadeapou.
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[IpucyTcTBHE Ha 3K3aMeHe MpernoAaBareneil ¢ Apyrux kadenp 0e€3 COOTBETCTBYIOIIETO
pacmopsDKeHUsT PEKTOpa, MPOPEeKTopa MO Y4eOHOM, BOCHHUTATEIbHOW pPadOTe W MOJIOACIKHOM
MOJIUTHKE WK 3aMecTuTels qupekropa MHcTtuTyTa o yue6Hoi paboTe He AOMmyCcKaeTcs.

Jlyis mpoBeneHus dK3aMeHa BEAYIIHMH MpenojaBareilb HAKaHYHE TOJIy4aeT B JUPEKTOpare
3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb, KOTOpas BO3BpaIlaeTCs B JAUPEKTOpAT MOCIE OKOHYAHUS
MEPOTPHSTHS B ICHb TIPOBEICHUS YK3aMEHA WIIH YTPOM CIIEAYIOIIETO JTHS.

DK3aMeHbl TPOBOJATCS MO OWieTaM B YCTHOM WJIM HUCBMEHHOM BHUJE, JUOO B BHJIE
TECTUPOBaHUS. JK3aMCHAIIMOHHBIC OWJIETHI COCTABISIFOTCS TI0 YCTAHOBJICHHOW (¢opMme B
COOTBETCTBUM C YTBEPXIACHHBIMU Kadenpoil SK3aMEHAallMOHHBIMH BOMPOCAMH M YTBEPKAAIOTCS
3aBeyroImuM Kadenpoit exeroqHo. B ounere copepxkurcs 3 Borpoca (2 TEOpEeTHUECKUX BOIPOca U
NPaKTHYECKOE 3a/1aHNE).

DK3aMeHaTopy MpeaoCTaBIsIeTCS MIPaBo 337aBaTh BOIPOCH CBEpX OMieTa, a TakKe MOMHMO
TEOPETUYECKUX BOMPOCOB JaBaTh JJIA PEUICHHUS 3a/Ja4d U MPUMEPHI, HE BBIXOMIAIIUE 32 PaMKH
MPONJCHHOTO MaTrepuasa Mo u3y4aeMoil TUCIUIUIHHE.

3HaHMsI, YMEHHUS U HaBBIKA OOYUYaIONTUXCS OMPEACTISIOTCS OIICHKAMH «OTIIMYHOY, «XOPOIIIO»,
«YIOBIIETBOPUTEIBHOY», «HEYIOBICTBOPUTEIHHO» U BBICTABISIOTCS B 3a4€THO-IK3aMEHALMOHHYIO
BEJIOMOCTb B JICHb JK3aMEHa.

[Ipu mpoBefeHNH YCTHOTO 3K3aMeHa B ayJUTOPHH HE JODKHO HAaXOAUTHCs Oonee 6 uernoBek
Ha OIHOTO TPEIoIaBarers.

[Ipu mpoBeneHnH YCTHOTO 3K3aMeHa O0y4arou[uiicss BbIOMpaeT SK3aMEHAIIMOHHBIN OWIIET B
CIIy4aifHOM TIOpSIZIKE, 3aTeM Ha3biBaeT (haMUJIMIO, MMS, OTYECTBO M HOMEP DK3aMEHAIMOHHOTO
ounera.

Bo Bpems sk3amena oOydJaromimecss MOTYT IIOJIb30BAaThCS C pa3pelieHus 3K3aMeHaTropa
IPOrpaMMOMl JTUCIUIUIMHBI, CIPABOYHOW W HOPMATHBHOW JIUTEPATypOM, APYTUMH MOCOOUSAMU U
TEXHHUYECKUMH CPEIICTBAMH.

Bpemsi moArotoBku oTBeTa IMpU CAave dK3aMeHa B YCTHOHM (hopMe TOMKHO COCTaBISATh HE
MeHee 40 MUHYT (IT0 JKETaHUIO O0YJaOIIErocss OTBET MOXKET OBITh IOCPOUHBIM). Bpems oTBera — He
6onee 15 MUHYT.

OOyuarouiicsi, UCIBITHIBAIOIINN 3aTPYIHEHUS MMPU MOJATOTOBKE K OTBETY IO BBIOPAHHOMY
UM OMIIeTy, UMEeT IIPaBO Ha BHIOOP BTOPOTO OMJIETa C COOTBETCTBYIOIIUM MPOJICHUEM BpEMEHH Ha
oAroToBKy. [Ipy OKOHYATEIIEHOM OIEHUBAHUM OTBETa OIEHKA CHWKACTCS Ha OnuH Oayl. Beimaua
TPEThEero OUieTa He pa3perraeTcs.

Ecnm oOywaromuiicss siBHJICS Ha DK3aMEH, W, B3SB OWJIET, OTKa3aJCs OT MPOXOXKICHHUS
arTecTallid B CBS3M C HEMOATOTOBJIEHHOCTHIO, TO B BEJOMOCTH €My BBICTABISETCS OIICHKA
«HEYNOBJICTBOPUTEIHHOY.

Hapymienne NuCHUTUIMHBI, CIHCBHIBAHUE, UCTIOIB30BaHHE OOYJAIOIIUMUCA HEpa3pelIeHHbIX
MIEYATHBIX M PYKOMHMCHBIX MaTepuajoB, MOOHMIBHBIX TelIe(OHOB, KOMMYHHKATOPOB, IUIAHIICTHBIX
KOMITbIOTEPOB, HOYTOYKOB U IPYTUX BHUJIOB JIMYHOW KOMMYHHKAIIMOHHON M KOMITBIOTEPHON TEXHUKU
BO BpeMsl aTTEeCTAlMOHHBIX WCIBITAHUHN 3ampemieHo. B ciywyae HapymieHust 3Toro TpeOoBaHUS
mpernoaaBatellb 00s3aH YIaduTh OOYyYaroIIerocs U3 ayAuTOPUM U TPOCTaBUTh €My B BEIOMOCTH
OIICHKY «HEYIOBJICTBOPUTEIILHO.

[IpenogaBarenu HECYT MEPCOHANBHYIO OTBETCTBEHHOCTH 332 CBOEBPEMEHHOCTh M TOYHOCTH
BHECCHHUS 3allUCeld O pe3yibrarax IMPOMEKYTOYHOW arTecTallid B 3a9€THO-IK3aMEHAIMOHHYIO
BEJIOMOCTb.

HesiBka Ha 3K3aMeH OTMEYaeTCsl B 3a4ETHO-DK3aMCHAIMOHHOW BEJIOMOCTH CJIOBAMHU «HE
SIBHIICS.

s oOyJarommxcsi, KOTOphIe HE CMODIM CJIaTh JK3aMEH B YCTAHOBJICHHBIC CPOKH,
YHUBEpPCUTET YCTaHABIMBAeT TMEPUOJ JIMKBUJAIMM  33J0JDKEHHOCTH. B 3TOT  mepuon
MPeroIaBaTelid, MPUHUMABIINE YK3aMEH, JOJDKHBI YCTAHOBHTH HE MEHee 2-X JIHEH, KOIia OHH
OyayT mpuUHUMATh 3aJ0DKeHHOCTH. MHbOopMalus o JUKBUIAIMN 33aJ0KEHHOCTH OTMEYaeTcs B
9K3aMEHAIMOHHOM JIHCTE.

OOyuaromumMcsi, MOKa3aBIIMM OTJIMYHBIE U XOPOIIME 3HAHWUS B TEUYCHHE CEMECTpa B XOJIe
MOCTOSTHHOTO TEKYLIEr0 KOHTPOJIS YCIIEBaEMOCTH, MOXKET ObITh NMPOCTaBlIEHA 3K3aMEHAI[MOHHAs
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OIICHKa JOCPOYHO, T.. 0e3 caaun 3k3aMeHa. OleHKa BHICTABISAETCS B SK3aMEHAIIMOHHBIN JIUCT WU
B 3a4€THO-7K3aMEHALIMOHHYIO BEJOMOCTb.

WHBanuapl U 1Miia ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3[I0POBBSI MOTYT C/IaBaTh dK3aMEHbI
B MEXCECCHOHHBIM TEpPHOA B CPOKH, YCTAHOBICHHBIC WHIAMBHUIYAIbHBIM YYCOHBIM IIJIAHOM.
WuBanuapl U aula ¢ OrpaHMYEHHBIMA BO3MOXKHOCTSIMU 3/I0POBBS, UMEIOIINE HAPYILIECHUS OMOPHO-
JIBUTATEJIbHOTO arlfapara, JOMYCKAloTCs Ha arTeCTal[MOHHBIE HCIBITAHUS B COMPOBOXKJICHUU
ACCHCTEHTOB-COMPOBOXKIAOIIUX.

[Iponienypa mpoBeneHUs MPOMEXKYTOUHOW aTTECTAlMU IS OCOOBIX CIy4YaeB HM3JIOKEHA B
«[lonoxkeHnn O TEKyIleM KOHTPOJIE YCIIEBAEMOCTU U MPOMEKYTOYHOU aTTeCTallMi O0YyJaroIIUXCs
no OINOII 6akanaBpuara, cnenuanutera u Mmaructparypsi» ®I'BOY BO FOxHo-Ypanbckuii [AV.

Ne O1ieHOUHBIE CPEeNICTBA Kon 1 HaumeHOBaHME
HMHIUKATOPa

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

1 1. Marepus u ee Bunsl /Ilomsitue «marepusi». Bunsl marepum. Ilowstus | M/I-1. OIIK-1
«BEILIECTBO» W «m0Jie». Buapl B3auUMONEHCTBUH M UX CyIHOCTb. llonstue | Pemiaer Tunossle
«huzuka». Poap ¢pusuku B npodeccun./ 3aa4u
2. Jlemwxenue u ero gopmbl /TlonsTre «1BrkeHney. GOPMBI IBIKEHUS MaTepuu | MpoQecCHOHaTbHOM
U UX CYIIHOCTb. MeXaHn4ecKoe IBM)KEHHUE U €r0 BH]IbI./ JeSITeIbHOCTH Ha

3. Kunemarmka mnocrtynarenbHOoro nBiKeHHs /lIloHSATHE «TOCTyHarenbHOE | OCHOBE 3HAHMH
IBrkeHue». CrocoObl OmpeneneHns MOJI0KEeHNS Tea B MpocTpaHcTBe. CHCTeMa | OCHOBHBIX 3aKOHOB
orcuera. Teno orcuera. Tpaekropus. I1yTs. Ilepememenne. CKOpoCTh: MTHOBEHHAs | MaTeMaTH4ECKHUX,

M CcpemHss. YCKOpPEHHE: MIHOBEHHOE, cpenHee, monHoe. CoOCTaBIIOIUE | €CTECTBEHHOHAYYHBIX
yCKOpeHUsL./ JVCIIUINH C

4. [IwHamuka mocTtymnaTtenpHoro apmkeHus /IlepBeiii 3akoH Hprorona. Macca | mpuMeHeHHEM

tena. Muepuus. Bropoii 3akon Herotona. Cuna. Mmmynbe Tena. 3akoH COXpaHeHUs! | MH(POPMaIMOHHO-
umnynasca. Tperuit 3akoH Hptorona. OCHOBHOE ypaBHEHHME JIUHAMUKH | KOMMYHHUKAI[MOHHBIX
MOCTYNATEIbHOTO IBHXKEHHUS./ TEXHOJIOT M

5. Kunemaruka BpamarenbHoro  nBikeHust /IloHsTHE — «BpaliaTeabHOE
JIBIDKEHHE». YIIOBOE IepeMelleHre. YIIOBasi CKOPOCTh: CPEIHSAS U MTHOBEHHas.
VYriioBoe yckopeHHe: cpeliHee 1 MTrHOBEHHOE./

6. /JluHamMMKa BpaIIaTENbHOTO JBIDKEHHS /MOMEHT HHEpIUH MaTephabHOH
Toukd U Tena. Teopema Illteiinepa. MomeHT mmmynbca. MomeHT cuibl. [lneyo
cuibl. OCHOBHOE ypaBHEHHE TMHAMHUKH BPAIIATEIbHOTO JIBYKEHNUS./

7. DHepreTMYecKHe XapaKTEPUCTHKU IIOCTYNATENbHOTO IBIXKEHUsS /JHeprus.
Kunernueckast n noreHnuanbpHas sHeprus. [lomHas MexaHudeckast SHepTus. 3aKoH
COXpaHEeHUs] MEXaHNYECKOH SHepTuH. MexaHndeckast paboTa ¥ MOITHOCTb./

8. DmHeprernyeckue XapaKTEPUCTHKU BpAILATE]ILHOTO ABHXKEHHS /DHEprusi.
Kunernueckast dHeprus. 3akoH COXpPaHEHHS MEXaHWYECKOM DSHEprum Juis
MOCTYNAaTeIbHOTO W BpaIlaTeIbHOTO JBIDKCHHA. MexaHuueckas pabora W
MOIIHOCTb./

9. ®dusnyeckWe  BEIWYUHBI,  OMHCHIBAIOIIHE  KOJEOATENbHOE  JIBHIKEHHE
/Cmemenne. Ammmnryna. ®Paza xonebanmii. lluxnmmaeckas dactota. I[lepwon.
Yacrora. CkopocTb. Yckopenue. Cuna. DHeprust./

10. Buapl mexannueckux konebanuii /Ilo xapakrepy ¢usnueckoro mpouecca. Io
XapakTepy 3aBUCHMOCTH OT BpeMeHH. [lo cnocoOy BeiHyxaeHus. Ilo xapakrepy
M3MEHEeHHs1 aMIUIUTYybl. Clio)XKeHHe TapMOHUUYECKUX KojeOaHuit./

11. Ousuueckuit wmastHuK /[loHsATHE «(DU3NUECKMH MAasSTHUK». YpaBHEHHE
JBIKeHUST (U3MUYECKOTO MasTHHKA. YactoTa W mepuwoxa KojebaHui (HHU3MUecKOro
MasTHUKA./

12. Maremarnueckuit  mastHuk  /[loHSTHE — «MaTeMAaTHYECKHH  MasTHHUKY.
YpaBHEHHE IBIDKCHHUS MaTeMaTHYeCKOro MasTHHKA. YacToTa M mepuos KoiebaHuit
MaTeMaTHIeCKOTO MasTHUKA./

13. TpyxunHbiii MasTHUK /IIOHATHE «IPYXWUHHBIH MAasTHUKY». YpaBHEHHE
JBIDKCHUS NIPYXKMHHOTO MasTHHKA. YacToTa W INepuoja KoyeOaHWH TNpY>KHHHOTO
MasTHUKA./

14. BosHoBO# mponecc M ero xapakrepucTuku /IloHsTHE «BONHA» (BOJHOBOH
npouecc). VCTOYHMKHM  MEXaHMYECKMX  BOJH.  YCIOBUS ~ BO3HMKHOBEHHS
MeXaHM4YeCKUX BOJIH. PacpocTpaHeHue BOIH B pa3lUYHBIX cpefax. JaMHaA BOJHBL
Cxkopoctb. Hacrora. UHTEHCUBHOCTB./
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15. Tumbsl MexaHumdeckux BoJiH /BonmHoBas moBepXHOCTb. DpPOHT  BOJHEL
ITonepeunsle U MpOAONBHBIE BONHBL berymue u crosune BOJHBI, UX ypaBHEHUS.
ITnockue u cheprdeckre BOTHBI M UX ypaBHEHU. Bektop YMoBa./

16. OcHOBHBIC TONOXEHHUS CIeIaNbHON Teopuu otHOcuTenbHOCTH (CTO)
/Mpuanun  otHocutenbHOcTH — [ammnes.  OCHOBHOE — TOJIOKEHHWE — TECOPHUH
otHocutenbHOCTHU. [TocTynmarer CTO Ditamrretina. [Ipeodpazosanus Jlopenma./

17. OcHOBHBIC 3aKOHBI CIIEIIHATHHON TEOPHH OTHOCHTENEHOCTH /PensTHBHCTCKUN
3aKOH CIOXKEHHA CcKopocTeil. OCHOBHOH 3aKOH pPENSTHBHCTCKOH ITUHAMUKH
MaTepHuaiabHOIl TOUKM. 3aKOH B3aUMOCBSA3M MEXAY Maccod M CKOPOCThIO. 3aKOH
B3aUMOCBSI3H MacChl M 9HEPTHH./

18. OcHoBHBIE TIOHATUSI W YpaBHEHUs MOJEKYIsIpHOW ¢u3uku /OCHOBHOE
ypaBHenne MKT 1i1s uaeanbHOro raza. YpaBHEHUE COCTOSIHUS HACATBLHOTO Tasa.
VpaBHenue MengeneeBa-Knaneiipona s upeansHoro rasa. IlocrosHHas
Bonsumana. @usndecknii CMBICT ITOCTOSIHHOM Bonbiimana./

19. OcHOBHBIC TIONIOKCHHS MOJICKYISIpHO-KHHEeTH4eckoir Teopun  /IlepBoe
nonoxenne MKT. Monekyna. Arom. Btopoe mnonoxenne MKT. BpoyHoBckoe
nmewkenne. Juddysus Bemects. Tperse monoxenne MKT. I'paduk 3aBucuMocTn
CHJIBI B3aMMOZAEHCTBUS OT PACCTOSTHHS MEX/Ly MOJICKYJIaMu./

20. JIsmxenne Monekyn BemiecTB /Hambomee BeposiTHas ckopoctb. CpemHss
KBajpaTu4yHasi  ckopocTb. CpenHss apudmeruyeckas ckopocTb. Kpusas
pacmpenieieHHsT MOJIEKYJ HICalbHOrO rasa II0 CKOpocTaM. Pacmpenenenue
Makcgemia. Pactipenenenue bonbiimana./

21. SBnenuns nepenoca /lIloHsiTue «siBieHus nepeHoca». 3akoH Puka. [Ipumepsr
muddy3un  BemecTB, HAXOMMIIUXCS B Pa3IMYHBIX arperaTHbIX COCTOSHUSIX.
TemnmonpoBogHocTh. 3akoH Dyphe. [IpuMepsl TEMIOMPOBOAHOCTH. Bs3kocTh win
BHyTpeHHee TpeHHe. 3akoH HplotoHa. Koad¢ummeHt BsS3KOCTH — Kak
XapaKTepUCTHKA CBOMCTB >KUAKOCTEH./

22. DKcnepuMeHTaJbHBIE Ta30Bble 3aKkoHBI /M3oTepmmuecknii mporecc. 3akoH
Boitmss-Mapuorra.  [padpukun  m3orepMudeckoro mporecca. M3o0apudeckuii
nporecc.  3akoH  [eit-Jlloccaka. [padpmkm  m3obapudeckoro  mporecca.
Wzoxopuueckuit mpouecc. 3axon Illapmsa. I'padumkm m3zoxopuwdeckoro mporecca.
Anuabarubiii iporniecc. Ypasuenue [lyaccona. I'paduku aguadbarHoro mporecca./
23. Mornexynsipable  siBieHHss B OKUIKOCTIX /TIOHATHE <OKHMIKOE COCTOSHHE
BEILIECTBaY. XapakTep MOJEKYJISIPHOTO IBMXKEHHUS B XKHUAKOCTAX. [loBEpXHOCTHBIH
CIOIl B JKHJAKOCTAX, MOJEKYISIPHOE JaBJICHHE W TIOBEPXHOCTHOE HATSDKEHHE.
Koadduuuenr mnoBepxHocTHOro HaTskeHHs. CMadnBaHHEe M HeCMadyMBaHHE.
Kammsipasie srnerwst, popmyna bopemm-Xropena./

24. MonexynspHble sBIEHUS B TBepIbIX Tenax /[loHsATHE «TBEeproe COCTOSHHUE
BemlecTBay. Kpucraimiyeckne ©  aMopdHbIE TBEpible Tella.  Xapakrep
MOJIEKYJISIPHOTO JIBHIKEHUS B TBepAbIX Tenax. [lonsTne «redopmanns», ee BUAB U
tunsl. 3akoH ['yka. Moynib yIpyrocTu Kak XapakTepuCTHKA CBOMCTB TBEPAbBIX Tell./
25. OcHoBHbIE NMOHATHS TepMoIMHAMUKH /TepmoanHamuka. TepmoanHamMuueckas
cucrema. THUIBI TEPMOJMHAMHYECKHX CHCTEM. TepMOIMHAMUYECKHE MapaMeTphl.
TepMoaUHAMHUUYECKOE COCTOSHUE CUCTEMBI. TepMoIMHaAMUYECKUil npouecc. Buasl
TEPMOIMHAMHYECKHX MTPOIIECCOB./

26. Buytpennsist sHeprus raza /Temneparypa. CpeaHsisi KMHETHUECKasl dHEPrHs
JBIDKEHHS MOJIeKyn. Yuciio crenenelt cB0O0AbI. BHYTpeHHSSI SHEPTHsS OTHOTO MOJIA
ra3a u 1000i Macchl ra3a. CriocoOsl H3MEHEHHS BHYTPEHHEH YHEPTUU CUCTEMBL./
27. TlepBoe Hadano TepMOIUHAMHUKM /MDU3NUECKUH CMBICI NEPBOTO 3aKOHA
TepMOIMHaMUKH. [IpMeHeHre IepBoro 3aKkoHa TEPMOJMHAMUKH K H30TIpoIieccam./
28. TemnoBble pnBurarenu /[IoHATHE «TEIJIOBBIE JIBUTATENW». YCTPOHCTBO
teroBoro asurareins. Lluxn Kapro. Pabora tennosoro neuraresns. Koagduuent
HoJe3Horo AeicTBus Temnosoro asurarens. Ilytu mossimenus KIIJ Temmosoro
nBurarens./

29. DHrponus /Monarue «QHTPOIU». ITonsiTue «obpaTtuMbIit
TEPMOIMHAMUYECKHN TMpOIecc». OHTPONMUS HW3OJMPOBAHHONW CHUCTEMBI TIPH
oOpatiMOM  TepMOAMHAMHYEcKoM  mporecce.  IlonstTne  «HEOOpaTHMBIHA
TePMOIMHAMUYECKHN TMpOIecc». OHTPOMUS HW3OJIMPOBAHHOM CHCTEMBI MPH
HEoOpaTHMOM TEPMOANHAMHYECKOM Iporiecce./

30. Bropoe Hawanmo TepMOAMHAMHUKH /OHTponus. VI3MeHEHHE SHTPONHMH IIpH
obparumMoM U HeoOpaTMMOM Tmpolieccax. BTopoil 3akoH TepMOJMHAMHUKH.
IIpumeHeHne BTOpPOro 3akoHa TepMOAUMHAMUKHU K u3omponeccaM. [ukn Kapho nHa
quarpamme T-S./
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31. Dnekrpocratuka /JNEKTPUYECKUIl 3apsii. DJIEMEHTapHBIH JICKTPUUCCKUH
3apsa. Bugsl 3apspoB. BzaumopelicTBue 3apsKEeHHBIX Teld. OJIEKTpU3alUs Tell
3axon KynoHa. 3akoH cOXpaHEHHS JIEKTPUIECKOTO 3apsiaa./

32. DOnekrpuueckoe moje B Bakyyme / [lonsTre «dnexrpudeckoe moiney. CpoiicTBa
anekTpudeckoro nois. Hanpsokennocts. Teopema Maycca. [Ipunnun cynepno3unuu
noret. ITorennman. Pabora moss./

33. BemecrtBo B amekrpudeckoM none /IloHSATHE «IIpOBOXHUKY». I[IPpOBOTHUKHN B
JNEKTPUYECKOM Tosie. SIBeHHE 3NeKTpocTarTudeckod MHAyKuuu. IlonHsTue
«IUDIIEKTPUK». THUIBl TUAIEKTPUKOB: MOJSPHBIE M HEMOJSpHBIE. J[MANIEKTpUKU B
anexktpudeckoM — mone.  Ilomspusamus — OUAIEKTpUKOB.  J{ManeKTpUdecKas
MPOHUIIAEMOCTb cpeibl. CEerHETOAEKTPUKH./

34. TlocrosHHBIM onekTpuueckuit TOK /IIOHATHS — «QNEKTPUYECKHH  TOKY,
«IIOCTOSIHHBIM 3NIEKTPUYECKUH TOK». YCIOBHS CYLIECTBOBAaHMS AIIEKTPUYECKOTO
Toka. Cuma toka. IlmotHOoCTE TOKa. Hampsbkxenue. Comporusnenue. Pabora Toka.
MommHOoCTh TOK./

35. IMocrosHHBIN AmekTpuydecKuii TOK B Meramiax u raszax /[Ipmpoma Toka B
MeTamiax. 3akoH OMa aisi OZHOPOAHOTO M HEOJHOPOIHOTO y4acTKa IICIH, JUId
nonHo# nenu. 3akoH OMa B nuddepeHnnaIb-HoM Brae. TerioBoe AeiicTBHE TOKA.
3axon Jlxoymsa-Jlenna. [Ipupona ameKTpraeckoro Toka B ra3ax. MloHn3anus razos./
36. MarnutHoe mnone B Bakyyme /[loHATHE «MarHuTHOe moJe». MarHuTHoe
B3aMMOJICHCTBHE NPOBOAHUKOB C TOKOoM. MHaykums wmarHutHoro mois. Cuma
Awmnepa. MarHuTHbIII MOMeHT. MarHuTHbIM NOTOK. HampspkeHHOCTh MarHUTHOTO
nosst. MarHuTHasi IPOHULIAEMOCTD CPEJIbL./

37. MaruutHoe mone B BemiectBe /Ilpupoga wmarHetmsma.  Berectsa
JMaMarHuTHbIE, TapaMarHuTHble, peppomarautHeie. Touka Kropu./

38. DnexkTpoMarHWTHas HHAYKIWA U CAMOMHAYKIHS /SIBIE€HHE 3MEeKTPOMArHUTHOH
uHaykuud. Onbit @apages. 3akoH Papanes IUisl JIEKTPOMAarHUTHOM HHIYKIIUU.
Hampasnenne waayknuonHoro Toka. [IpaBumo JleHma m mpaBmiio mpaBoil pyku.
SAsmenune camonuaykiun. IC camonHAyKInH. UHAYKTHBHOCTH POBOTHUKA./

39. Ilepemennsnii snekTpudeckuii Tok /[loraTne «nepeMeHHsIH TOK». [lomydeHne
nepeMeHHOro Toka. JleiictByromue (3¢hQeKTUBHBIE) 3HAYCHUS CHIBI TOKa M
HanpsDKEHUsT MepeMeHHoro Toka. CONpoTHBICHHE B IIENAX IEPEeMEHHOI0 TOKa!
aKTUBHOE, WHAYKTUBHOE, EMKOCTHOE M MoJHOe (ummenaHc). Pabota u MOUIHOCTH
MEepeMEHHOT0 TOKa./

40. TlomynpoBonuuku /IIOHATHE «HOJNYNPOBOAHUKK». THIIBI HPOBOJUMOCTH:
coOcTBeHHas1, MpUMeCHas, akienTopHas. [1oxynpoBoaHUKOBbIE IPUOOPHI: AUOABI U
TPHOZBI — HMX YCTPOKCTBO, IPUHINT PAOOTHI U IPUMEHEHHE./

41. DOnexrpomaranTHoe 1mone /IloHATHE «yIEKTpOMarHuTHOE moje». OCHOBBI
Teopur MakcBeiuta Juis 3JIeKTPOMArHUTHOTO IOJsL. YpaBHEHMst MakcBema st
ANEKTPOMAarHUTHOTO Tois. Bektop Ymosa-TlofiHTHHTA./

42. DnexrpoMarHuUTHBIC KoneOaHus /[IOHATHE «ANEKTPOMArHUTHBIE KOJICOAHFID.
KonebarenpHb1il kKoHTYp. KOoHAeHCaTOp. DNMEKTPOEMKOCTh KOHACHCATOpA. DHEPTHs
ANMEKTPOCTATHUECKOTO TIONS KOHJEHCAaToOpa. DHEeprus MarHUTHOTO TMOJiA. DHeprus
ANIEKTPOMArHUTHBIX Kosiebanuii. YacToTa 1 nepros; coOCTBEHHbIX KojeOaHuit./

43. DnexrpomarHuTHbie BOJHBI /Illkanga 37I€KTPOMArHUTHBIX BOJIH. JlMama3oHbI
ANMEKTPOMAaTHUTHBIX BOJIH. VICTOYHHKH 3JIEKTPOMArHUTHBIX H3IY4YeHUH. YCIOBHA
BO3HUKHOBEHHS AIEKTPOMArHUTHBIX BOJIH./

44. DneMeHTHI reoMeTpUUecKoil ontuku /CBETOBOH JIyd. 3aKOH MPSIMOIMHEHHOTO
pacnpocTpaHeHust CBETa. AOCOIIOTHBIN MoKa3arelb IPEIOMIICHUSL.
OTHOCUTENBHBIN MOKa3aTenp mpenomieHus. Onrudeckas IUIOTHOCTb CPEXBL.
IIpenenpHslit yron npenomenus. Ilponecckl oTpakeHUs U NPENIOMIICHHS CBETA Ha
TPaHHMIE JBYX MPO3PAUHBIX Cpell. 3aKOHBI TEOMETPUUECKOM ONTHKH./

45. Unrepdepennus ceera /[lonsitne «uHTepdepeHuns cperay». KorepeHTHbIe
BonHBI. CriocoOr1 HabMrOneHNs uHTEepPepernnn: onelT KOHTa, bunpusMer Openens,
3epkana @penens, MHTEpPEpPeHINS HA TOHKUX IUIEHKaX. Pa3HOCTH Xoma BOIH.
YcnoBus BO3HHKHOBEHHUSI WHTEP(HEPEHIIMOHHBIX MAaKCHMyMOB M MHHHMYMOB.
Onpenenenne pe3yabTHPYIOMECH aMIUIUTYAbl KojdeOaHWH TNpU  HAJOKCHHUH
KOTepPEHTHBIX BOJH./

46. Jludpaxums cBera /Ilonsitne «audpakius». YCIOBHS BO3HHUKHOBEHUS
MakCUMyMOB M MHMHUMYM Judpakuuu. Judpaxums ceera Ha AUPPaKIUOHHOH
pemierke. Mcronp3oBanne MudpaknMOHHON peHmIeTKH Ul W3MEPEHUs UIMHEI
CBETOBOI BOJIHBI./

47. Tlonspuzauusi cBera /IIOHSTHS «ECTECTBEHHBIH CBET» M «IOJISIPH30BAHHBII
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cBer». [lomydyeHne monsipU30BaHHOrO CBeTa. 3akoH Maitoca Uil ONpesieNeHHs
MHTEHCUBHOCTH CBETa MPOLICIIET0 Yepe3 MoJsIpH3aTop, aHaIu3aTop, MOJIspU3aTop
¥ aHaJIM3arop./

48. Hucnepcusi cBera /Ilomartme «mucmepcusi». IlokazaTenms TpeOMIICHHS
BemecTsa. Buapl qucnepcun: HopmanbHas, aHoManbHas. [lorsaTHe «cekTpy». Buabr
cnektpoB. Crekrp momomenus. Criektp ucrmyckanus. CIIIOIHbIe, THHEHYAThIE U
nojocatele crieKTpbl. CrieKTpaIbHbIH aHAIN3./

49. TemnoBoe m3nmyuenue /Ilpupona termoBoro minydeHus. [oHATHS «mONHAS H
CIEKTpaJIbHAsl JIy4eHCITyCKaTeNbHasi CIOCOOHOCTBY», «IOJNHAas W CIEKTpasibHas
Jy4enonionaTesbHas CIOCOOHOCTb», «a0CONIOTHO YEPHOE TEN0». 3aKOHEI
terioBoro u3nydyenus:: Kupxroga, Crepana — bonmbumana, Buna. 3aBucumocts
CIEKTPaJIbHON CBETUMOCTH a0COJIFOTHO YEPHOTO TeJla OT JJIMHBI BOJIHBL./

50. ®oroaddexr /lonstue «porosddexr». Buapl dortosddexra: BHEmHUA u
BHyTpeHHuH. HaOmonenne BHemHero ¢orodp¢exra. 3akoHB  BHEIIHETO
tdoroaddexra. YpaBHenue DifHmTediHa. Pabora BBIXOAA 3JIEKTpOHA W3 METaIa.
Kpacuas rparnna ¢portorddexra./

51. Dddexr Komnrona. /laBmenme cera /Omeir KommToHa. 3akoH COXpaHEHHS
nmmynsca 3nekrpoHa. Omeir [1LH. JleGenmena. [laBneHume cBeTa It aOCONIOTHO
YepHOTO, OEI0T0 U 3epKaILHOTO Tena./

52. BomHoBbie cBoiictBa uactuil /Bomuel ne bpoiins. ®opmyna ne bpoiins.
Judpakuust 31eKTPOHOB U HEHTPOHOB B KpUCTaJUIaxX./

53. Onementsl kBaHTOBOW  Mexanuku /Heompenenennoctu —IeitseHOepra.
CooTHouleHne  HeompeneneHHocTeil.  BomHoBas — QyHkuus.  YpaBHeHuS
Ipenunrepa./

54. Mopenu crpoenust aroma /Aromuctudeckas monenb. Mozaenb J[x. TomcoHa.
[Tnarerapuas monens atroMa. [Toctynarsr bopa./

55. Teopus aroma Bomopoma /@opmyma bampmepa. CHekTp H3IydeHHs aToMma
Bozopona. Paguyc opOuTe! snekrpoHa. CKOpOCTh IEKTPOHA. JHEPTHUS JICKTPOHA.
CriekTp Hepruit 31eKTpoHa. YPOBHU SHEPTHUH./

56. DOneMeHTHI COBpeMEHHOH (M3MKM aroMOB M MoisieKyn /KBaHTOBEIE uHcia:
IIaBHOE KBAHTOBOE YHCIIO, OPOUTATIbHOE KBAHTOBOE YHCIIO, MATHUTHOE KBAaHTOBOE
9HCII0, CIUHOBOE KBaHTOBOe uucino. IIpaBuna or6opa. [Ipunnun [aynu. Ipusnun
MHUHHUMYMa 3Hepruu. [lepronuueckas cucrema anementoB J|.M1. Menneneesa./

57. Crpoenune sapa aroma /Monenu cTpoeHust aroMHoro sypa. OO6o3HaueHHe
aroMHbIX sipep. V3zorombl. M300apel. M3oronbl. [ledexkr macchl. DHeprust cBsi3u.
SlnepHble CUIIBL./

58. PanmoakTBHOCTB /TlonsiTre «PaTHOaKTUBHOCTDY. EcrecTBenHas
paaroakTUBHOCTh. VICKycCTBEHHAss paJMOAKTHBHOCTb. THIBI pagdOaKTHBHOTO
pacnmanma: ambda-, Oera-, ramma-pacnan. Ilepmon momypacmama.  3akoH
paaroakTUBHOTO pacrana./

59. SAnepnsie peakuuu /TloHsTHE «sinepHble peakuun». Cxema SIepHOH peakIyy.
Tumb! SIIEpHBIX peakui: peakysd aHHATWIALIH, PEaKIUN ACICHUS Saep, peakiiuu
cUHTE3a szep./

60. DnemeHrapHbIe YaCTHULBI /TlonsiTre «3IIEMEHTapHBIE YaCTULIBI».
Krnaccudukanus sneMeHTapHbIX 4acTull. B3auMoelCcTBIE 2IeMEHTapHBIX YaCTHII.
KBapku. ®yHameHTalbHbIE B3aUMOJCHCTBHS./

61. IlpaBumia mojcuera 3HaYAMIUX IU(P B YUCIIE.

62. TlpaBuiia OKpyIJICHUS MPUOIHKEHHBIX YUCEL.

63. M3mepeHne TMHEHHBIX BEIUYHH.

64. Metoauka BBITIOJHEHUs] OJHOKPATHBIX HETIOCPEICTBEHHBIX H3MEPEHUI.

65. Metoauka BBITIOJHEHUS] MHOT'OKPaTHBIX HETIOCPECTBEHHBIX N3MEPEHUH.

66. Metoauka BBITIOJTHEHUS] KOCBEHHBIX U3MEPEHHUI.

67. IlpaBuia mocTpoeHMs rpaMKoB.

68. H3mepeHue UMITy/IbCa TN 10 B3AaUMOICHCTBHS.

69. H3mepeHue UMITyJIbCa TEN MOCIE HX B3aMMOICHCTBHS.

70. HccnenoBaHue 3aBHCUMOCTH YIIOBOIO YCKOPEHHsI BPAIIalOLIErocst Tejia OT
MOMEHTa Bpallarolen CUJIbI.

71. WccnenoBaHue 3aBHCUMOCTH YITIOBOIO YCKOPEHHsI BpAalIalOLIerocst Tejia OT
MOMCHTA UHEPUIHUU.

72. HaOmioneHue BIMSHUS JUIMHBI MaTeMaTHYECKOTO MasTHHKA Ha IIEPHOJ| €ro
KOJIeOaHMs.

73. W3mepenne ycKOpeHHs CBOOOJHOTO NaJCHUS METOIOM MAaTeMaTHYeCcKOTo
MasTHHKA.
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Ty4ei.

74. M3mepenne ko3¢ dunmeHTa BI3KOCTH TUCTHIUIMPOBAHHOM BOABI.

75. M3mepenune ko3 punmenTa BI3KOCTH CIUPTA.

76. H3amepenue kod3hGUIMEHTa TOBEPXHOCTHOTO HATSHKECHHUS KUIKOCTH.

77. WccnemoBaHWe YIPYTHX CBOHCTB KOCTHOM TKaHH.

78. H3mepenne GU3NICSCKUX BEIMUNH IEKTPON3MEPUTEIHLHBIMHU IPHOOPaMH.
79. HaOmomeHune oCIIUIOTpaMMEI IIEPEMEHHOTO TOKA.

80. HaOmromeHme  OCIUDIOTpaMMBI  OIHOTIONYIIEPHONHOTO  BBIIPSIMIICHHS
MEPEMEHHOTO TOKa.
81. HaOmonenne
MepEeMEHHOT0 TOKa.
82. Habmronenue GpuibTpyIoNIero 1eiCTBUs KOHJICHCATOPOB.

83. HM3mepeHne MHAYKIIMY MAarHUTHOTO MOJIA.

84. 3mepenwue yBenmyeHUs] 0ObEKTHBA M BEJIMUMHBI MUKPOOOBEKTA.

85. H3mepenne IIMHBI CBETOBOIT BOIHBI IIPH TPSMOM ITaJCHUN CBETOBBIX JTy4eH.
86. I3mepenne IIMHBI CBETOBOW BOJIHBI NPH HAKIOHHOM IIAJICHUH CBETOBBIX

OCHUJITIOTpaMMbl JABYXTIOJYNEPpHUOAHOTO BBITIPAMIICHUSA

87. M3MepeHne KOHLEHTPALUH PACTBOPOB ONTHYECKH aKTHBHBIX BEIIECTB.
88. HaOmromeHne CrieKTpOB MCITyCKAaHUS JIAaMIIBI HAKAJIMBAHMS.

89. HaOmromeHue CIIeKTPOB HCITyCKAHUS PTYTHOH JIaMITEI.

90. HaOnrofieHuE CIICKTPOB MONIONICHHS OKCUTEMOTIIO0OHHA.

[IIkana u KpUTEpUN OLICHUBAHUS OTBETAa 00YYAIONIETr0Cs! MPECTABICHBI B TAOIUIIE.

Ikana Kputepuu oneHuBaHus
- 00y4aroIuiics MOJTHO YCBOMII y4eOHBIN MaTepual;
- TIOKa3blBae€T 3HAHHE OCHOBHBIX MOHATHH AUCIUIIMHBI, TPAMOTHO IIOJIB3YETCS
TEPMHUHOJIOTHEH;
- TPOSIBIISIET YMEHHWE aHAIW3UPOBaTh M 0000IIaTh MH(POPMALWIO, HABBIKK CBS3HOTO
ONMCaHUs SIBJIICHUU U MPOIIECCOB;
Onenka 5 - JEMOHCTpUPYET yMEHHUE  M3JlaraTb Marepual B OIPEJCIICHHON JIOTMYECKOU
(oTmIaHO) MOCJIEI0BATENHHOCTH;
- TIOKa3bIBaeT yMEHHE HUIIOCTPHPOBATh TEOPETHUECKUE IOJIOKEHUSI KOHKPETHBIMU
pUMepamuy;
- IGMOHCTPHPYET CPOPMUPOBAHHOCTh M YCTOMYMBOCTh 3HAHUI, YMEHUI1 N HABBIKOB;
- MOTYT OBITH JOMYIIEHBI OJHa—/BE HETOYHOCTH MPHU OCBEIIEHHH BTOPOCTETIEHHBIX
BOIIPOCOB
- OTBET YHOBJICTBOPSIET B OCHOBHOM TPEOOBAaHMSIM Ha OLIEHKY «5», HO TPH 3TOM HMEET
Ouerka 4 MECTO OJJMH M3 HEJIOCTAaTKOB!
(xopoto) - B yCBOGHHMH y4eOHOTO MaTepHaa JAOIYIICHbI IPOOEIbl, HE MCKA3UBIIUE COJCP)KAaHNE
OTBETa;
- B M3JIOKEHUH MaTepHaJia IOMyIIeHbl He3HAUUTEJIbHbIE HETOYHOCTH
- 3HaHME OCHOBHOTO TIPOTPaMMHOTO MaTepHajla B MHHHMaJbHOM oOBeEMe,
HOTPEIIHOCTH HEeNPHHLIUIHNAIBFHOTO XapakTepa B OTBETE Ha IK3aMeHe: HEMOJHO WIN
HETIOCIIEI0OBaTeIbHO PACKpPBITO COJAEpKaHME MaTepHaja, HO IIOKazaHo oOriee
Onerka 3 MOHUMAaHHE BOIIPOCOB; 5
- UMENUCh 3aTPyAHEHHWs WIM [ONYyIIEeHbl OMMOKKM B ONpPEIeICHHH IOHATHH,
(YIOBIETBOPUTEIHHO) .
UCTIONIb30BAHUM TEPMHHOJIOTHH, OIMCAHWM SIBIEHHH M MPOIECCOB, HCIPABICHHBIC
ITOCJIe HAaBOSAIINX BOIIPOCOB;
- BbBIIBJICHA HEJOCTAaTOYHAs C(HOPMUPOBAHHOCTH 3HAHWH, YMEHMH | HaBBIKOB,
00yYarOIMIACs] HE MOXKET MPUMEHNUTh TEOPUIO B HOBOW CHTyalluu
- TmpoOenbl B 3HAHUSAX OCHOBHOTO IIPOIPaMMHOIO MaTepHana, NPUHIUIHAIbHBIC
OLIMOKK NPU OTBETE Ha BOIIPOCHI;
- 0OHapyXeHO HEe3HaHWE WM HENOHMMaHue OoJblIed WM Haubonee Ba)KHOM yacTh
Ouetixa 2 y4eOHOro Marepuaa;

(HeYOBJIETBOPUTEIHHO)

- HOIMYIICHBI OIIMOKHU B OIpCaACIICHNH HOHHTHﬁ, IIpyu UCIIOJIB30BAHNN TCPMHUHOJIOTUH, B
OIIMCAaHUM SBJICHUH U IMMpOLECCOB, KOTOPLIC HE HUCIIPABJICHBI IOCJIC HECKOJbKUX
HaBOAAIIUX BOIIPOCOB;

- HC CQ)OpMI/IpOBaHBI KOMIIETCHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIINEC 3HAHUA, YMCHUA U
HaBbIKH
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TecToBbIe 3aaHUS 110 JUCLIUILINHE

2) marepueii
3) monem
4) Tenom

2. Buza matepu, U3 KOTOPOTO COCTOST Tela, Ha3bIBACTCA ...
1) BemrecTBOM

2) MoJIeKyoit

3) monem

4) atomom

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

2) MoneKynoi

3) nonem

4) atomom

4. TpaBUTAIIMOHHOE B3aUMOJICHCTBUE OCYIIECTBISCTCS MEKTY 3a cuer
TPaBUTAIMOHHOTO TOJIS.

1) Tenmamu, 06IaJAIOIIAMA MACCOM MOKOSI

2) TenaMu 00TAAAOIIIMH 3aPSIOM

3) seMeHTapHBIMH YaCTHIIAMH

4) HyKJIOHaMH BHYTpPH sipa aromMa

5. DIIeKTPOMATHUTHOE B3aUMOJIEHCTBUE OCYLIECTBIAETCA MEKIY
JJIEKTPOMATHUTHOTO TIOJIS.

1) Tenamu, 06JaNAKOMIMMU MaCCOM MOKOS

2) Tenamu 00JAAIOIIMMHE 3aPsIIOM

3) aneMeHTapHBIMU YaCTUIIAMHU

4) HyKJIOHaMM BHYTpPH sApa aroma

, 33 CUET

6. Cnaboe B3auMOJICHCTBHE OCYIIECTBISICTCS MEKIY ...
1) Tenamu, 06MaAOIIMMH MACCON TTOKOSI

2) Tenamu 00NaJAOIIMMU 3aPsIIOM

3) aneMeHTapHBIMU YaCTUIIAMHU

4) HyKJIOHAMH BHYTPH sI[pa aToma

7. CuibHOE B3aUMOJICHCTBHE OCYIIECTBISACTCS MEXKIY ...
1) Tenamu, 00NAAIOIIUME MAaCCOM MTOKOS

2) Tenamu 0018 JAOLIMMU 3aPSIOM

3) aeMeHTapHBIMK YaCTUIIAMHU

4) HyKJIOHaMH BHYTpPH siIpa aroma

8. (hopMa JBIKEHUS MaTEPHH BKIIIOYAET B Ce0sl NK3MEHEHHUS,
NPOUCXOAIINE HA YPOBHE 00LIECTBA, OOLUIECTBEHHBIX OTHOLICHHH.

1) Ousuueckas

2) XuMuueckast

3) Buonoruyeckast

4) CounanbHas

9. (dopma IBIDKEHUS MaTepUH BKIIIOYAET B C€0sI IPOIIECCHI,
CBSI3aHHBIC C MIPEBPAICHIEM BEIECTBA, PEaTN3yeTCsl Ha YPOBHE MOJICKYJIbI
1) Ousnueckast

2) Xumuueckas

3) Buonornyeckas

Ne OrneHoYHBIe CPEJICTRA Kon n naumeHnoBanue
TunoBbele KOHTPOJBbHBIC 3aJaHusl W (WJIM) MHBIE MaTepualibl, HEOOXOAMMBIE ISl | MHIMKATOPA KOMIIETEHIIMU
OLICHKM 3HaHMH, yMEHHMH, HaBBIKOB M (WJIM) ONBITa  AEATEIHHOCTH,

XapaKTepu3yIoIuX Cc(HOpMUPOBAaHHOCTh KOMIIETEHLMH B IPOLECCE OCBOCHHMS
JVICIUIITHHBI

1 1. Bce, 9T0O Hac OKpY)KaeT, YTO IMO3HACTCS C TIOMOIIBI0 OPTaHOB YYBCTB, WA-1. OIIK-1
Ha3bIBACTCA ... Pemaer Tumnossle 3aga4n
1) BemecTBOM npoheCCHOHATBHOM

NEATEILHOCTH HAa OCHOBE
3HAaHUH OCHOBHBIX
3aKOHOB MaTEMaTHYCCKUX,
€CTECTBEHHOHAYYHBIX
IMCITUILINH C
MIPUMEHEHUEM
nH(pOopMaMOHHO-
KOMMYHUKAITUOHHBIX
TEXHOJIOT U
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4) CounanbHas

10. (hopMa IBIKEHUST MaTepUH BKJIIOUAET B ceOs ABMKCHUE
ANIEMEHTAPHBIX YaCTHIL U MOJIeH, Pean3yeTcs Ha yPOBHE MUKPOCTPYKTYPBI
(Moekyna, aToM, 3IIeMEHTapHBIE YACTHIIBI)

1) ®usnyeckas

2) Xumuueckas

3) Buonornyeckas

4) CounanbHas

11. (bopmMa IBIKEHUS MaTepuH BKIIOYAET B ce0s1 PyHKIIMOHUPOBaHHUE
U Pa3BUTHE KUBBIX OPraHU3MOB, Peau3yeTcsi Ha yPOBHE KICTKH

1) dusnueckast

2) Xumuueckas

3) Buonornyeckas

4) CounanpHas

12. B 3aBHCUMOCTH OT BHZa TPACKTOPUH MEXaHHIECKOE IBIKECHUE MOXKET OBITH ...
(BriOepuTe Bce BepHBIC BAPHAHTHI OTBETA)

1) npsiMonMHEHHOE

2) paBHOIIEPEMEHHOE

3) paBHOMEpHOE

4) HepaBHOMEPHOE

5) kpuBONHHEHHOE

6) M0 OKPYKHOCTH

13. B 3aBHCHMOCTH OT XapaKkTepa U3MEHEHHUS CKOPOCTH PassIMYatoT ABHKCHHE ...
(BriOepuTe Bce BepHBIC BAPHAHTHI OTBETA)

1) npsiMmonuHeiHOe

2) paBHOIIEPEMEHHOE

3) paBHOMEpHOE

4) HepaBHOMEPHOE

5) kpuBONHHEHHOE

6) 10 OKPYKHOCTH

14. Bextop ckopoCTH BCerna ...

1) coBnagaer ¢ BEKTOPOM YCKOPEHHUS

2) MPOTHBOIIONIOKEH HATIPABJICHHIO TBHKCHHUS Tela
3) coBnagaeT ¢ HanpaBJICHUEM JBIHKCHHUS Tela

4) IPOTUBOIIOJIOKHO HAIIPAaBJIEH BEKTOPY YCKOPESHUS

15. Ecnu Teno ABIKETCsI 3aMeJIEHHO, TO BEKTOP YCKOPEHHS BEKTOPY
CKOPOCTH.

1) conanpasien

2) mepreHIUKYIIpeH

3) HampaBeH MPOTHBOMOIOKEHO

4) pacroioKeH MO yIIIoM K

16. Ecnu Teno IBIKETCs YCKOPEHHO, TO BEKTOP YCKOPEHHUSI BEKTOPY
CKOPOCTH.

1) pacmonoxeH 1o YoM K

2) nepIeHIuKyISIpeH

3) IPOTHBOIIONIOKHO HATIPABIEH

4) coHarnpasiicH

17. Eciu pyKosTKa MPABOro BUHTA BPALIAETCS B HANPABJICHUH JBHKEHUS TEJA 110
OKPYKHOCTH, TO MOCTYIATEILHOE JBUKEHHE BUHTA YKAKET HANIPABJICHUE
BEKTOpA. ..

1) yroBoro nepemMenieHust

2) yIJI0BO# CKOPOCTH

3) yIIIOBOIO yCKOpeHwust

4) MOMEHTa MUMITYIIbCa
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18. BekTop yIioBOro yCKOpEeHHsi COHAIPABIICH C BEKTOPOM YIIIOBOM CKOPOCTH IPH
JBUKEHHUH.

1) paBHOMEPHOM

2) paBHO3aMeICHHOM

3) yCKOpeHHOM

4) HepaBHOMEPHOM

19. Bexrop yriioBOro yCKOpEeHHs MPOTHBOIIOIOKHO HANIPABICH BEKTOPY YIIIOBOM
CKOPOCTH MPH JIBUKEHHH.

1) paBHOMEpHOM

2) 3aMeINICHHOM

3) paBHOYCKOpEHHOM

4) HepaBHOMEPHOM

20. Cxopocts Mst9a Maccoit 50 T, OpOIIEHHOTO BEPTHKAIHHO BBEPX, MEHSIETCS 110
3aKoHy v=12-10t. 3HaueHIe MOIYIS NMITYJIbCA MS4a Yepe3 2 CeKyHIBI ITOCTe
HayaJyia IBWKEHUS paBHO _ krem/c. (0,4)

1)0,4

2) 400

3)-0/4

4)4

21. Cropoctb Msiua Maccoid 100 1, OpOIIEHHOTO BEPTUKAIBHO BBEPX, MEHSETCS 10
3akony v=40-8t. 3HaueHre MOy UMITYJIbca Msiya uepe3 4 CeKyH/Ibl ociie Hadaa
JIBIOKCHUS PAaBHO Krem/c.

1)-0,8

2) 800

3)0,8

4)8

22. JlaHbBI TpH TeNa: CILNTIONTHOMN TUCK, TOHKOCTEHHBIN HWIHHID (TpyOa) u map,
NpUYeM Macchl M ¥ pauychl R ocHOBaHMH JMCKa U TPYOBI M paJnyc mapa
onuHakoBbl. Och BpallleHHs! IPOXOAUT Yepe3 LeHTp Teda. J[iss MOMEHTOB nHepLui
paccMaTpuBaeMbIX T€Jl BEPHBIM SIBISETCS yTBEPXKICHHUE, UTO ...

1) HanGOIBIINM MOMEHTOM HHEPIMHU 00Ia1aeT AUCK

2) HaubOJIBLIMM MOMEHTOM MHEPIMH 00J1aJaeT map

3) MOMEHTBI HHEPIIMH BCEX TPEX TeT OAMHAKOBBI

4) HanbOoIBIIUM MOMEHTOM UHEPLIUH 00NiaiaeT Tpyoda

23. JlaHBI TpH TeNa: CIUTONTHOHN TUCK, TOHKOCTEHHBIN HWIHHAD (Tpy0Oa) u mmap,
HpHYeM MacChl m U pagnychl R ocHOBaHMI McKa U TPpyObl M paguyc mapa
oanHakoBbl. OCh BpallleHUs IPOXOAUT Yepe3 LEeHTp Tena. [t MOMEHTOB HHEepLHii
paccMaTpuBaeMbIX TeJl BEPHBIM SIBISETCS yTBEPKICHHUE, UTO ...

1) HaMMEHBIIMM MOMEHTOM HHEPIMHU 00IaIaeT IUCK

2) HaMMEHBIITUM MOMEHTOM UHEPLUH 00JIaaeT map

3) MOMEHTBI HHEPIIMH BCEX TPEX TEI OJMHAKOBBI

4) HaMMEHBIIUM MOMEHTOM HHEPIIUHU 00JIaaeT Tpyoa

24. Eciii BEKTOPBI CHJTBI M IEPEMELICHHS COHAIIPABIICHBI, & YTOJI MEXKAY HUMH
paseH 0, To paboTa, COBepIICHHAS CHIIOI ...

1) paBHa HyIO

2) MaKcUMallbHa U MOJIOKHUTEIbHA

3) monoxuTenpHa

4) MakcUMalbHa ¥ OTPHIIATEIIFHA

25. Ecny BEKTOp CHIIBI TIEPIICHANKYIISIPEH BEKTOPY HEepeMelleH s, To paborTa,
COBEPILUEHHASI CUJIOH ...

1) paBHa HyITIO

2) MaKCHUMaJTbHA U TTOJIOKHUTETbHA

3) monoxuTenpHa

4) MaKcuMaJbHa U OTpHLATETIbHA

26. Ecniu yronn MexxJy BEKTOpaMu CHIIbI M iepeMeltieHus paset 180, To pabora,
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COBEpILEHHAs CUJIOH ...

1) paBHa HyIIO

2) oTpuaTenbHa

3) monoKuTEIRHA

4) MakcHManbHa U OTPHIATEIBHA

27. Ha yacTHily, HaXOASIIYIOCS B Hayajle KOOPAUHAT, NeHCTBYET CHIla, BEKTOP
KOTOPO# ompexersiercst BeipakeHneM F=21i -3j. Pabora, coBepIeHHast 3Toi cruiioi
IPY NIepeMEelIeHIH YacTUIBI B TOUKY ¢ KoopanHatamu (5;0) paBHa JIx.
1)-15

2) 25

3) 23

4) 10

28. Ha yacTuily, HaXOASIIyIOCS B Hayajle KOOPAUHAT, NEHCTBYET CHIla, BEKTOP
KOTOpO# ompexnensiercs BeipakeaneM F=41 +3j . PaboTa, coBepiieHHas 3TON CHITON
TIPY TIEpEeMEICHAN YaCTHIEI B TOUKY ¢ kKoopauHaramu (0;5) paBHa Ix.

1) 15

2) 25

3) 23

4) 10

29. Ha vacTuily, HaXOASIIYIOCs B Havajie KOOPMHAT, ICUCTBYET CHIIA, BEKTOP
KOTOpO# ompezessiercs BeipakeHneM F=2i +3j . Pabota, coBepiiicHHAs 3TOW CUITOM
MY [IepeMEIIEHUH YaCcTUIIbl B TOUKY ¢ KoopauHatamu (5;5) pasHa _ JIx.

1) 15

2) 25

3)23

4) 10

30. Ha wacTumy, HaxoaamIytocs B Hadajae KOOPIMHAT, ACUCTBYET CHIIA, BEKTOP
KOTOPO# ompezessiercs: BeipakernneM F=4i -5j . Pabora, coBepiieHHas 3TO# cuinoit
MY NIepeMEeIEHUH YaCcTUIlbl B TOUKY ¢ KoopauHatamu (2;-3) paBHa _ JIx.
1)-15

2) 25

3) 23

4) 10

31. Ipu ymeHblieHU: B 4 pa3a JUIMHBI HUTH MATEMATHYECKOTO MAsITHUKA MIEPHO.T
KOJICOaHHS ...

1) He u3MeHHTCS

2) yBenmuuutcs B 4 pasa

3) yBenuuurcst B 2 pasa

4) yMeHbIIUTCS B 2 pasa

32. Tlpu yBenuueHuu B 4 pa3a JUIMHBI HUTH MaTEMAaTHYECKOTO MAasiTHUKA U
YBEJIMYEHUH MacChl Ipy3a B 4 pasa, mepuos KouebaHus ...

1) He u3MeHUTCS

2) yBennuurces B 4 pasa

3) yBennuurces B 2 pasa

4) yMeHbIIUTCS B 2 pasa

33. Ilpu yBenM4eHUU MacChl Ipy3a B 4 pasa nepro/ KonebaHus npy>XKUHHOTO
MAasTHHKA ...

1) yBenuuurcst B 2 pasa

2) He NU3MEHHTCS

3) yBenuuurcs B 4 pasa

4) yMmeHbIIUTCS B 2 pasa

34. Tlpu yBenu4eHHH B 2 pa3a Macchl Ipy3a M YBEIHMYCHHHU KECTKOCTH TPY>KHHBI B
2 paza, nepuoa KojaeOaHus MpyKUHHOTO MasTHUKA ...

1) He u3MeHHUTCS

2) yMeHbIIUTCS B 2 pa3a
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3) yBenunuurces B 2 pasa
4) yBenuuuTcs B 4 pasa

35. B ocHOBe crienmansHON TEOPUH OTHOCUTEIBHOCTH .. .

1) GbLT OJTOKEH IKCIIEPUMEHT, TOKA3aBIINi HE3aBHCHMOCTH CKOPOCTH CBETa OT
CKOPOCTH JBIKCHUS HCTOYHUKA U TIPHEMHHKA CBETA

2) GBLT MOJOXKEH KCIIEPUMEHT TI0 H3MEPEHUIO CKOPOCTH CBETA B BOJIE

3) GBLTH TIOJIOKEHBI TIPEACTABICHHUS O TOM, 9TO CBET ABISIETCS KOJeOaHNEM
HEBUIUMOTO 3upa

4) 6bLIa MONOXKEHA THIIOTE3a O B3aUMOCBSI3H MacChl U SHEPTUH

36. [Ipu ycTaHOBICHHU COOTHOLIEHHS MEKAY 3aKOHAMH KJIACCHYECKOH MEXaHUKH U
CIEUaTIbHON TEOPHH OTHOCHTEILHOCTH BEPHBIM yYTBEPXKICHUEM SIBIISETCS ...

1) BTOpBIE HOJIHOCTBIO OIPOBEPraIO IEPBHIC

2) BTOpBIC IEPEXOAT B [ICPBbIC IPH ABIKCHUN YaCTHUIL CO CKOPOCTHIO MHOTO
OoIpIe CKOPOCTH CBETa

3) mepBbIe IEPEXOAAT BO BTOPBIC IPH OMUCAHUA MUKPOYACTHILL

4) BTOpBIE MEPEXOIIT B IEPBBIE PH ABIKEHUH YaCTHIL CO CKOPOCTBIO MHOTO
MEHbIIIe CKOPOCTH CBETa

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

1) oTHOCHTENBHOCTH

2) mMOCTOSIHCTBA

3) HE3aBUCUMOCTH

4) coOTBETCTBHS

38. ®usnyeckue SBICHHS B OMMHAKOBBIX YCIOBHAX MPOTEKAIOT OMMHAKOBO BO BCEX
MHEPUHUAIBHBIX CHCTEMAaX OTCYETa — 3TO MPHHIINII ...

1) oTHOCHTENBHOCTH

2) IOTMOIHATETBHOCTH

3) cooTBeTCTBUS

4) He3aBHCHMOCTH

39. Kocmuueckuit kopaliib ¢ IByMsI KOCMOHABTaMHU JIETHT co ckopocTbio v=0,8c (c
- CKOPOCTh CBETA B BAKyyM€) B CUCTEME OTCUETA, CBI3aHHOUW C HEKOTOPOM
raneToi. OWH U3 KOCMOHABTOB MEJICHHO ITOBOPAYMBAET METPOBBINA CTEPIKEHD W3
MOJIOKEHUS 1, MePIICHINKYISIPHOTO HAIIPABJICHUIO ABIKCHUS KOPaOis, B
MOJIOKEHUE 2, TapaUIeIbHOE HAIPABICHHUIO IBIKCHUA. J{JIFTHA 3TOTO CTEPIKHS C
TOYKH 3pEHIsI HAOIIOaTelIs, HAXOIAIIETOCs Ha TUIAHEeTe, ...

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

2) uzmenstercs ot 1,0 M B mosioskeruu 1 10 1,67 M B IOJI0KEHUH 2

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

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

40. Kocmuueckuii kopadib ¢ IByMsi KOCMOHaBTaMH JIETUT cO ckopocThio v=0,8c (c
- CKOPOCTb CBETA B BAKyyM€) B CUCTEME OTCUETA, CBI3aHHOW C HEKOTOPOM
rraneToil. OrH U3 KOCMOHABTOB MEJICHHO ITOBOPAYNBAET CTEPKeHb AMUHOH 0,6
M U3 MOJIOKEHUS |, mapayuieIbHOTO HAIIPABICHUIO IBHYKEHUS KOPaOIs, B
MOJIOKEHHE 2, IEPIEHAUKYISPHOE HANPABICHUIO ABMKEHUS. J{JIMHA 3TOrO CTepHKHS
C TOYKH 3pEHUs HaOIIoIaTeNsl, HaXOAAIIeTrocs Ha IUIaHeTe, ...

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

2) mmewnsiercs ot 1,0 M B monoxkeruu 1 10 1,67 M B ONOKEHHH 2

3) pasna 1,0 M nipu 11060 €10 OpUEHTAIIMA

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

41. KocMudeckuit kKopabiib JIETUT O CKOpOCThIo v=0,8¢ (C - CKOPOCTh CBETa B
BaKyyMe) B CHCTEME OTCUEeTa, CBA3aHHON C HEKOTOPOil rraneToit. OauH u3
KOCMOHABTOB MEIJICHHO IMOBOPAYMNBACT MeTpOBBIﬁ CTCPIKEHDb M3 TTOJIOKCHUA 1,
MEPICHINKYISIPHOTO HATIPABJICHUIO JIBIKCHUS KOPaOis, B MOJIOXKEHUE 2,
nmapajuieIbHOE HAMPABICHHUIO BIKEHUS. J[JTMHA 3TOTO CTEP>KHS C TOYKH 3PEHHUS
JIPYroro KOCMOHABTa ...

1) usmensiercs ot 1,0 M B mosioskenuu 1 10 0,6 M B mosioxeHuu 2
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2) mmewnsiercst ot 1,0 M B monoskeruu 1 10 1,67 M B onoxenun 2
3) paBHa 1,0 M nipu 1r060# €ro OpUECHTALIMN
4) usmensiercs ot 0,6 M B nosoxkenunu 1 10 1,0 M B oj1oKkeHHH 2

42. Kocmuueckuit Kopabib JeTUT co ckopocThio v=0,8c (¢ - ckopoCTb cBeTa B
BaKyyMe) B CHCTEME OTCUEeTa, CBA3aHHON C HEKOTOpOii ruraneToit. OauH u3
KOCMOHABTOB MEIJICHHO TOBOPAaUYNBACT METPOBBII CTEPKEHD U3 TIOJIOKCHHUS 1,
MapajuIeIbHOTO HAIIPaBJICHUIO ABIKCHUS KOPaOIis, B ITOJIOKEHNUE 2,
MEPICHIUKYISIPHOC HAMTPABICHUIO JIBIDKCHHUS. J[JIMHA 3TOTO CTEPIKHS C TOUKH
3pEHUs APYroro KOCMOHABTA ...

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

2) m3mewnsiercst ot 1,0 M B monoskeruu 1 10 1,67 M B MOJIOKEHUH 2

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

4) usmensiercs ot 0,6 M B nonoxkenun 1 10 1,0 M B oJI0KEHUH 2

43. BpoyHOBCKOE IBIKCHHUE ITONTBEPKAACT CYIICCTBOBAHHUE ...
1) B pupoIe WEATBHOTO ra3a

2) Xa0THYECKOTO TEILIOBOTO ABMIKEHHS aTOMOB M MOJICKYIT

3) BA3KOCTH KHAKOCTEH

4) cBepXBBICOKOTO BaKyyMa

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

1) yBenmuunTh TEMIIEPATYPY

2) YMEHBIIUTH TEMIICPATYPY

3) yBenuuuTh Maccy GpOYHOBCKOM 4aCTHIIBI

4) yMEHBIIUTH Maccy OpPOYHOBCKOW YaCTHUIIBI

5) yBeNMUUTH KOHIICHTPALMIO YaCTHI]

45. TIpu yBeIMYeHNH KOHIICHTPALMH MOJIEKYIT HeaIbHOTO ra3a B [iBa pasa
JaBIICHHE Ta3a ...

1) yBenuuurcs B 2 pasa

2) yMeHbIIUTCS B 4 pasa

3) ymenbImuTCs B 2 pasa

4) He U3MEHHTCSI

46. I1pu yMEHBIICHUN CKOPOCTH JIBIDKCHHUSI MOJIEKY.I B 4 pa3a JaBJeHHUE rasa
pasa.

1) yBenuuunocs B 2

2) YMEHBIIWIOCH B 4

3) yBenuumiocs B 4

4) yMEHBIIUIOCH B 2

47. JlaBneHue uaeansHOr0 OMHOATOMHOTO ra3a YBeJIHYMIOCh B 4 pa3a mpH 3TOM
CpeIHsIsl CKOPOCTh JIBIKCHHUSI MOJIGKYJ _ pasa.

1) yBenmuuuiocs B 2

2) YMEHBIIUIOCH B 4

3) yBenuumiocs B 4

4) yMEHBIINIOCH B 2

48. CpenHsisi CKOPOCTb ABMYKSHHUS MOJICKYJI MIEaIbHOTO OHOATOMHOTO Ta3a
yBEIMYMIACH B 4 pa3a, U 3TOM J@BleHUE raza __ pa3 (-a).

1) ymeHbLIHiIoCH B 16

2) YMEHBIIUIOCH B 4

3) yBenuumiocs B 16

4) yBenuuniiocs B 4

49. JlaBneHue ueaabHOro ra3a Ha CTEHKH COCYIa 3aBUCHT OT ... (Beibepute Bce
BEpHBIC BapUAHTHI OTBETA)

1) bopmsl cocyna

2) KOHILICHTPALMH MOJICKYJT

3) Temmnepatypsl

4) CKOpPOCTH ABMKCHHUSI MOJICKYJT
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5) o6bema cocyna
6) BHELIHETO JaBICHUSA

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

1) yBemuuutcs B 6

2) yBenuuures B 1,5

3) yMeHBIIUTCS B 6

4) ymenpmres B 1,5

51. Ipu yBenu4yeHUH TeMIiepaTyphl 1 00beMa HJeaJbHOTO ra3a B 2 pasa, ero
JIaBJICHUS ...

1) He u3MeHHUTCS

2) yMeHBIIHUTCS B 4 pasa

3) yMeHbIIHUTCS B 2 pasa

4) yBenmuntcs B 4 pasa

52. MpeanpHbIN ra3 MOCTOSHHOMN MacChl CKaJIM TaK, YTO €ro JaBJICHHE
YBEITMYMIOCH B JIBA pa3a, a 00beM YMEHbBIIHICS BIBoe. [Ipu 3TOM Temmeparypa
rasa...

1) yBenmuuuiach B Ba pasa

2) yMeHbIIUIACH B 2 pa3a

3) He U3MEHMITACh

4) yBenuuunach B 4 pasa

53. lnst pacnpeneneHnss MakcBe1a BEPHBIM SBISIETCS yTBEPKICHHUE . ..
1) no3BossieT paccYUTaTh TOO MOJICKYJ, CKOPOCTH KOTOPBIX 3aKITIOUCHBI B TIOOOM
3aJaHHOM MHTEpBalle CKOpOCTEN

2) Hanboee BepOATHASI CKOPOCTH MOJICKYIT 3aBUCHT TOJIBKO OT TEMIIEPaTyphl U He
3aBHCUT OT POAA MOJEKYI

3) mroniaap mMox KPUBOI pacTeT ¢ HOBBIICHHEM TEMIIEPaTyphl

4) npu MOHIMKEHUU TEMIIEPATyPhI BETMYHHA MAKCHMYMa (DYHKIIMH YMEHBIIACTCSI

54. JIna pacupeneneHnus MakcBeiia BEPHBIM SBISIETCS yTBEPIKICHUE, YTO MPH
MOHIDKEHUH TEMIIEPaTypHI ...

1) HauGosee BeposiTHAast CKOPOCTh MOJIEKYJT YMEHBIIAETCSI

2) BeNMMYMHA MaKCUMyMa (DyHKIIMH YMEHBIIACTCS

3) MakcUMyM KpHBOM CMEIIAeTCsl BIPABO

4) momaap Mo KPUBOH yMEHBIIACTCS

55. Jlns pacupenenenus MakcBesIa BEPHBIM SIBISICTCS yTBEPIKACHUE, YTO PH
HOBBIILICHUH TEMIIEPATYPHI ...

1) HanGosee BeposiTHAast CKOPOCTh MOJIEKYJT YMEHBIIAETCSI

2) BeNMMYMHA MAKCHMYMa (BYHKIIHH YMEHBIIACTCSI

3) MakCHMyM KPHBO# CMEIIAeTCsI BIICBO

4) momap Mo/ KPUBOH yBEITHYHBACTCSI

56. lnst pacupenenenns: MakcBensia BEpHBIM SIBISIETCS YTBEPIKICHHUE, UTO MPU
HNOHWKEHUH TEMIIEPATYPHI ...

1) miormaap Mo KPUBOH YMEHbLIASTCS

2) MakCUMyM KPHBOM CMEIAeTCsl BOPABO

3) mroaap Mo KpUBOil yBETHUMBACTCSI

4) BeMYMHA MaKCUMyMa (DYHKLUH YBEIHINBACTCS

57. JIna pacupenenenns MakcBeiia BEPHBIM SBISIETCS yTBEPKICHUE, UTO ...
1) npu U3MEHEHHH TEMIIEPATyPHI MOJIOKEHNE MAKCUMYMa HE H3MEHSIETCS

2) ¢ yMEHBIIIEHHEM TEMITEPATYPhl BEJINYNHA MAKCHMYMa YMEHBIIAETCS

3) mpu U3MEHEHNH TeMITePaTyPHI IUIOMIAb IO/ KPUBOH HE M3MEHSETCS

4) ¢ yBenTMYECHUEM TEMIIEPATYPbI BETMINHA MAKCHMyMa YBEITHUHBACTCS

58. Ecny, He MeHsIs TeMIlepaTypbl, B3ATh ra3 ¢ 00JbIIeld MOJIIPHON Maccoi 1
TaKHM K€ YUCIIO MOJIEKYII, TO [yl pachpeneneHus MakcBesia BEpHBIM sIBISETCA
YTBEPXKJCHHUE ...
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1) mioraas Moa KPUBOH YBETHIUTCS

2) BeNMMYMHA MAKCHMYMa YMEHBLINTCS

3) MakcuMyM KPUBOW CMECTUTCSI BICBO B CTOPOHY MEHBIINX CKOPOCTEH
4) MaKCHMyM KPUBOI CMECTUTCS BIPABO, B CTOPOHY GOJIBLIMX CKOPOCTEH

59. Ecnu, He MeHAS TeMIIepaTyphl, B3SATh T'a3 ¢ MEHBIIEH MOJISIpHOH Maccoi n
TaKUM K€ YUCII0 MOJIEKYII, TO JUIS pacTpeaeacHust MakcBeia BEpHBIM SBISCTCS
YTIBEpXKICHHE. ..

1) mtotaap Mo KPUBOH YBETHIUTCS

2) BeNMYMHA MAKCUMYMa YBEITHIUTCS

3) MakcUMyM KPHBOH CMECTHTCSI BIICBO B CTOPOHY MEHBIIIUX CKOPOCTEH

4) MaKCUMyM KPHBOW CMECTHTCSI BIIPABO B CTOPOHY GOJNBIINX CKOPOCTEH

60. JI11 n30TepMHUIeCcKOTo IpoIIecca CIIPaBeUINBEL COOTHOIICHHS . . .
1) T=const, p>0, V>0
2) T>0, p=const, V>0
3) T=const, p>0, V<0
4) T>0, p>0, V=const

61. It n30XOpPHOTO Tpolecca CIpaBeIBbl COOTHOILICHNS ...
1) T=const, p>0, V>0
2) T>0, p=const, V>0
3) T=const, p>0, V<0
4) T>0, p>0, V=const

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

63. [Ipouecc, B X0/e KOTOPOrO YMEHbIIICHUE BHYTPEHHEH SHEPIUH ra3a M03BOJIsIeT
€My COBEpLINTH PabOTy HaJl BHEIIHIUMH TeJIaMH, Ha3bIBaeTCH ...

1) uzorepmudecKuii

2) agnabaTHbIM

3) u30XOpHBIi

4) uzobapHsIii

64. TIpouecc, mpu KOTOPOM M3MEHEHHE BHYTPEHHEH SJHEPTHU paBHO paboTe, B3STOM
CO 3HAKOM «MHHYC», HAa3bIBAETCA ...

1) agnabaTHBIM

2) u300apHBIM

3) uzoTepMUUCCKUM

4) U30XOPHBIM

65. - 9TO HAIPSHKEHHOE COCTOSHHE MIOBEPXHOCTHOTO CJIOS KHKOCTH.
1) ToBepXHOCTHOE HATSKEHUE

2) MonekyisipHOe JIaBIcHHE

3) Cuita mOBEepXHOCTHOTO HATSKCHUSI

4) KoappuumeHT NOBEpXHOCTHOTO HATSHKSHUS

66. sIBnenue 3aKIIFOYAETCSL B TOM, YTO CMayHMBAIOIIAst JKUIKOCTh B
KalWUIApe HOJHAMAETCS U yCTAHABIMBAETCS BBIIIE, YEM B COOOLIAIOMINMCS C HUM
IIHPOKOM COCYJIE, @ HECMAaIHUBAOIIAS KHUAKOCTh OMYCKACTCS M YCTAHABIMBACTCSI
HIDKE, Y€M B COOOIIAIONIAMCS C HAM IIIHPOKOM COCYIIE.

1) Ba3KocTH

2) KalMUIPHOCTH

3) MOBEPXHOCTHOTO HATSYKEHHSI

4) nuddysun

67. KHKOCTh B KAMMJUISIPE MMOJJHUMAETCS M YCTAHABIMBAETCS BBIIIE, YEM
B COOOMIAONIMMCSI C HUM HIHPOKOM COCY/IE.
1) CmauuBaroias
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2) Bsizkas
3) Hecmauunsaromast
4) UneansHas

68. KHIKOCTD B KaIMIUBIPE OMYCKAETCS M YCTAHABIMBACTCS HUKE, YEM B
COOOMIAOIIMMCSI C HUM IITHPOKOM COCY/IE.

1) CmaumBaromas

2) Bsskas

3) HecmauuBaromiast

4) UneansHas

69. Ecii CHJIbI IPUTSOKEHHS. MEXKIY MOJIEKYIaMU JKUAKOCTH GOJBIIE, YeM MEKITY
MOJIEKY/IaMH JKUIKOCTH U MOJIEKYJIAMH TBEPIOTO TEJNA, TO 3T KUIAKOCTh
SBISAETCA. ..

1) Bsaskoit

2) cMauMBaOIIEH

3) uaeanbHOM

4) HecMayMBaIOLIEH

70. Ecnu cuiibl MPUTSHDKEHUS] MEXKTY MOJIEKYJIaMH JKUJIKOCTH MEHBIIE, YeM MEXKY
MOJICKYJIaMH JKHIKOCTH U TBEPIOTO TENA, TO 3Ta KHIKOCTh SBISCTCS ...

1) Bs3Koii

2) cMauuBaromen

3) uneanbHOM

4) HecMauMBaroIICH

71. TIpu morpy>KeHUH! B )KUAKOCTh KaMIUIAPHOH CTEKIITHHOM TpyOKH ypOBEHB
JKUIKOCTH B HEH TIOMHUMAETCs Ha 4 MM HaJl YPOBHEM KHUIKOCTH B COOOIIAIOIIMMCS
¢ HUM cocyne. Ecnu B3ATh Kammuisap AuaMeTp, KOTOporo B 2 pasza Oolblie, To
BBICOTA TIOAHATHUS KUAKOCTH B HEM Oy/IeT paBHA MM.

1)2

2)4

3)8

4) 16

72. Tlpu norpy»keHU! B XUJKOCTh KalMIUIIPHOI CTEKIJISTHHOW TPYOKH YPOBEHB
JKUJKOCTH B HEH MOAHMMAeTcs Ha 4 MM HaJl ypOBHEM KUAKOCTH B COOOIIAOIIMCS
C HUM cocyne. Ecnu B34Th Kanuisip JuaMeTp, KOTOporo B 2 pa3a MEHbIIE, TO
BBICOTA MOAHATHSA )KUAKOCTH B HEM OyJIeT paBHA MM.

1)2

2)4

3)8

4) 16

73. TBep/ble Tena, aTOMbI M MOJICKYJIBI B KOTOPBIX PACTIONIOKEHBI YIOPSTOUECHHO H
00pa3yroT MepUOIHIECKH TTIOBTOPSIOLIYIOCS CTPYKTYPY, Ha3bIBAIOTCS ...

1) kpuCTaTHYECKIMH

2) U30TPOITHBIMH

3) amopbHBIME

4) abCOoMIOTHO TBEPABIMH

74. TBepaple Tela, B KOTOPBIX aTOMBI M MOJIEKYIIBI PACTIONIOKEHbBI OECIIOPSIOYHO,
Ha3BIBAIOTCS ...

1) KpuCTaTHYIECKIMH

2) aHU30TPOMHBIMHU

3) amopbHBIME

4) abCOIOTHO TBEPABIMH

75. i3amenenue Gopmbl 1 00beMa TBEPIOTO TeJla Mo IEHCTBUEM BHEIITHEH CHUITHI,
Ha3bIBAETCA ...

1) nepemenieHreM

2) neopmanmeit

3) cMereHremM
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4) pa3BuTHEM

76. HasbpIBaeTCs nedopmanus, TOTHOCTHIO HCUe3atoas mocie
NpeKpalieHus AeHCTBUS CUIT.

1) Vmpyroii

2) OcrarouHoi

3) Ilnactryeckoit

4) AGcomroTHOI

77. YtBepxnenue: «OTHOCHTEbHAS Ae(OPMALHS IPSIMO MPOMOPLHOHATbHA
JnehopMHUpYIOLIEH CHUile, MPUXOAAIICHCS Ha SMHUILY TUIOMIAIH CCUCHHS Tea,
CNIPaBeUTHBO JJIsI 3aKOHA ...

1) Bopesu — XKropena

2) T'yk

3) Hrrotona

4) IMackans

78. Ecnu yBemuuTh B 2 pas3a 3HaueHHE Ae(POPMUPYIOIIEH CHIIBI, HE MEHSS
IUIOLIa/1b MOIIEPEIHOT0 CEYCHHs Tejla, TO 3HAUYCHIE OTHOCUTEIBHOM AedopMalun. . .
1) He U3MEHHUTHCSI

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

79. Eciiu yMeHBIIUTD B 2 pa3a 3HaueHHE Ae()OPMHUPYIOMIEH CHUIBI, HE MEHSIS
TUIOIIA/Ih TTOTIEPEYHOTO CEUEHHUS Tella, TO 3HAUCHHE OTHOCHTENBHOM e OpMaIlvHy. . .
1) He U3MECHUTBCS

2) YMEHBIIUTLCS B 2 pasa
3) yBennuutes B 4 pasa
4) yBenmuunTcs B 2 pasa

80. s renms (He) uncno creneHei cBOOObI 1 paBHO ...
1
2)3
3)5
4) 6

81. JIns arToMapHOTO BOJOPO/IA YUCIIO CTETIeHEeH CBOOOBI i paBHO ...
1
2)3
3)5
4)6

82. Ipu ycnoBuM, 4TO UMEIOT MECTO TOJBKO MOCTYIATEIbHOE U BpallaTeIbHOE
JIBIDKEHUE, JUUIS BOASHOTO Iapa 4HCIIO CTENeHeil CBOOO/IbI 1 paBHO ...

1

2)3

3)5

4) 6

83 HpI/I YCJIOBUH, YTO UMECIOT MECTO BCC TPU BUAA JIBUIKCHUS (HOCTyHaTCJ'ILHOC,
BpallaTeJIbHOC U KOJ'IC6aT€J'ILHOC), JJIs1 BOASAHOIO ITapa Yucjio 1 PaBHO ...

1) 10

2)3

3)5

4)6

84. Tlpu ycnoBuM, 4TO MMEIOT MECTO BCE TPH BUJIa IBHXKEHHUS (IIOCTYIATEIbHOE,
BpalIaTeabHOE U KOJIeOaTeIbHOE), A1 MOJIEKYIIBI BOAOPO/A YHNCIIO CTEIICHEH
CBOOOJIBI 1 PAaBHO ...

1) 10

2)3

37
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4) 6

84. N aeaibHOMY OJJHOATOMHOMY Ta3y Iepenain KomuaecTtBo Tertotel 700 Ik u
ra3 coBepurt padbory 600 /Ix. BHyTpeHH: SHEpTrHs ra3a mpu 3ToM paBHa _ JIK.
1nHo

2) 100

3) - 100

4) 1300

86. Ecnu uneanbHblid Ta3 oTnan konumdectso Tertotsl 100 [k, mpu atom ero
BHYTpEHHs1s1 Heprust ymensinmiach Ha 100 J[x, To paboTa coBepiueHHas ra3om
paBHa [k

1)0

2) 100

3)-100

4) 200

87. Uneanpnslit ra3 coBepmmn padoty 300 [k, mpu 3TOM BHYTPEHHSS SHEPTHL
raza ysennuuiack Ha 300 I>x. B aToM npouecce ra3z noayyun JIK TEroThlI.
1)0

2) 300

3) - 600

4) 600

88. Cootnomenus Q>0, A>0, U=0 cripaBeaIuBHI IS ...
1) H30TEPMHUYECKOTO HarpeBaHUS

2) 1300apHOTO pacUIUPeHHs

3) H30XOPHOTO HAarpeBaHUs

4) annabaTHOTO PaCIIMPEHUS

89. Cootromenns Q>0, U>0, A=0 cnpaBeayiBHI 1714 ...
1) U30TEPMHYECKOTO HATPEBAHHMS

2) u306apHOTO PACHIUPEHHUS

3) M30XOPHOIO HATrPEBaHMUS

4) aquabaTHOTO PaCIIUPCHUSI

90. Cootromenust Q>0, U>0, A>0 cnpaBeayiBHI 1A ...
1) u30TepMHUYECKOrO HArpeBaHHs

2) 1300apHOTO pacUIUpeHHs

3) M30XOPHOTO HAarpeBaHUs

4) annabaTHOTO PACIIMPEHUS

91. Cootromenus Q=0, U<0, A>( cripaBeIuBbI IS ...
1) H30TEepMHUYIECKOTO HATPEBAHHS

2) u306apHOTO PACHIUPEHHUS

3) M30XOPHOI0 HArPEBaHMUS

4) anuabaTHOTO PaCIIUPEHUSI

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

2) U30XOPHOTO CHKATUS

3) 1306apHOTO OXJIAKICHUSI

4) annabatHOro CHKATUS

93. Cootromennst Q<0, A<0, U<0 cripaBemIuBBI IS ...
1) H30TEepPMHUIECKOTO OXIIAXKICHHSI

2) M30XOPHOTO CIKATHS

3) 1300apHOTO OXJIAKIECHUS

4) annabaTHOro CHKATHS

94. Cootromenns Q<0, A=0, U<Q crpaBeIBHI 1A ...
1) U30TEPMHUYECKOTO OXJIAXKACHHSI
2) U30XOPHOTO CXKATHS
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3) 306apHOTO OXJIAXKICHUSI
4) annabatHOro CHKaThs

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

2) U30XOPHOTO CIKATHS

3) n306apHOTO OXJTAKICHHSA

4) annabaTHOro CHKATHs

96. J{ns noseimenus KI1/1 Terumoerx MamuH Heodxoaumo ... (Bsibepure Bce
BEPHBIC OTBETHI)

1) MOBBICUTH TEMIIEPATYPY XOJOAUILHUKA

2) MOBBICHTH TEMITEPATYPY HATPEBATEIS

3) MOHW3UTH TEMITepaTypy HarpeBare’st

4) IOHW3HUTH TEMIIEPATYPY XOJOAMIBLHHAKA

5) MOBBICUTH BHEIIIHEE JIABIICHHE

97. Temosas mammHa padoTaet no mukiry Kapro. Ecim Temmniepatypy Harpesatess
yBenuuuTh, To KIIJI nukina ...

1) He u3MeHHUTCS

2) YMEHBILIHUTCSI

3) yBemHumuTCs

98. TerumoBas mamiHa padoraet o uukiny Kapno. Eciiu temneparypy
XOJIOAUIBHUKA YMEHBINUTh, To KII/] 1ukna ...

1) He u3MeHHTCS

2) yMEHbBIIUTCS

3) yBenmuuurcs

99. B Bakyyme HaxoIsTCs IBa IIapa, 3apsabl KoTopslx —1q u +5¢. [locme Toro kak
IIapbl MPUBEIH B CONPHUKOCHOBEHHE UX 3aAPSIIHI ...

1) He u3MeHsTCS

2) cTaHyT paBHBIMH 2

3) cranyT paBHBIMH 4

4) cranyt paBHBIMH 0

100. [Tpu nmepemenieHnH ABYX 3apsI0B U3 BaKyyMa B CPEy C AUDICKTPUIECKON
MPOHUIIAEMOCTHIO 81 N HEU3MEHHOM PACCTOSTHUN MEX]ly HUIMH CHJIa
NEKTPHUUYECKOTO B3aNMOACHCTBUS MEXIY HUMH ...

1) yBenuuurcs B 81 pa3

2) yBenuuures B 9 pa3

3) ymenbiurcs B 81 pa3

4) ymenpiutcs B 9 pas

101. [Ipu nepeMenieHUH ABYX 3apsiIOB U3 CPEbI C IUIIEKTPUIECKOi
MPOHHUIIAEMOCTHIO 81 B BaKyyM M HEM3MEHHOM PACCTOSHUHU MEXITy HUMH CHIIa
AIEKTPUIECKOTO B3aUMOACHCTBISI MEX Ty HUMH ...

1) yeenmnuurcs B 81 pas

2) yBenuuurcs B 9 pa3

3) ymenbiures B 81 pa3

4) ymeHpIIuTCs B 9 pas

102. PaccrosiHue MEXKIY JBYMS TOUSYHBIMH TECKTPHICCKUMHU 3apsaaMu
yMeHbIIWIH B 3 pa3a. Cuina B3anMOJCHCTBUS MEXTy HUMH ...

1) ymenbmuaacs B 9 pas

2) HE U3MEHMITACH

3) yBenuuunacek B 9 pas

4) yBenmunnack B 27 pa3

103. Ecnu cuity, IeHCTBYIOIIYIO Ha 3apsijl YBEIMYHTD B 4 pa3a, a BEIUYHHY 3apsiaa
YBEJUYUTH B 2 pas3a, TO HANPSHKEHHOCTb MOJIS, B KOTOPOM HAXOAUTCS 3apsi ( ...
1) He u3MeHHUTCS

2) yBenuuurcs B 2 pasa
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3) yBenuuurces B 8 pa3
4) ymeHpIIuTcs B 8 pas

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

1)1

2)10

3)-10

4) 18

105. [Ipu nepemenienun 3apsiaa 200K n3 rouku ¢ norennuanom —100B B Touky ¢
notenimaiom 400B, mose cosepiuaer padbory MK/JIx.

1

2) 10

3)-10

4) 18

106. Toueunsrit 3apsay +2q HaXOAUTCS B IEHTpe cepuaeckoit moBepxHocTu. Ecmu
J00ABHTb 3apsj -2 3a IpeaenamMu chepsl, TO OTOK BEKTOPa HANPSKEHHOCTH
3MEKTPOCTAaTHYECKOTO MOJIL Yepe3 MOBEPXHOCTH CREpH ...

1) ymeHbmIuTCSI

2) YBENHYHUTCSI

3) He U3MEHHTCS

107. ToueuHslit 3apsiy +q HAXOAUTCS B LIEHTpE cheprueckoil noBepxHocT. Eciu
J00aBHTb 3apsa +q BHYTPB cepbl, TO MOTOK BEKTOPa HANPSHKSHHOCTH
9NEKTPOCTATHYESCKOTO TIOJIS Yepe3 IIOBEPXHOCTH CREpHI ...

1) ymeHbIuTcs

2) yBEITHUYHUTCS

3) He U3MEHHUTCS

108. HocuTeasiMu 3JIEKTPUUECKOTO TOKA B METAILIaX SIBISIOTCS ...
1) npoToHsI

2) 3IeKTPOHBI

3) uoHsI

4) HEHTPOHBI

109. HocurensaMu 371eKTpUIecKoro ToKa B ra3ax sSBJISIOTCS ...
1) npoToHsI

2) 3J1eKTPOHBI

3) uoHsI

4) HeUTpOHBI

110. HocurensiMu 31EKTPUYECKOTO TOKA B AIEKTPOIUTAX SBISIOTCS ...
1) npoToHs!

2) 3NeKTPOHBI

3) voHsI

4) HEHTPOHBI

111. BemecTBa, yaeabHOE CONPOTHBIEHUE KOTOPBIX OOJIBILE YAETHHOTO
COIPOTHUBJICHUS] METAJUIOB, HO MEHBIIE Y/IEIIbHOTO CONPOTHBIICHUS JHAICKTPHKOB,
Ha3bIBAIOT ...

1) cerHeTo3NneKTpUKaMu

2) POBOHUKAMH

3) monynpOBOJHUKAMHM

4) dheppoMarseTHKaMu

112. TIpoBOAMMOCTb MOITYIIPOBOAHUKOB, 00YCIIOBICHHAS HAIMYHUEM B HUX
M30BITOYHBIX IEKTPOHOB MIPUMECH, HA3bIBAETCH ...

1) cobGcTBeHHOM

2) aKUenTopHoOu

3) anmeKTpOHHO-IBIPOYHOIT

4) noHopHoOM
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113. TIpoBOAMMOCTD MOJNYIPOBOIHUKA, OOYCIOBICHHAS HAIMYUEM B HEM JIBIPOK,
Ha3bIBACTCS ...

1) akmenrropHo#

2) coOCTBEHHOIA

3) moHOpHOi

4) 3JIeKTPOHHO-IBIPOYHO

114. Hocurensmu 3apsiia B IOJYNPOBOJHHUKAX SIBIISIOTCS ...
1) HEUTPOHBI U MPOTOHBI

2) aHHOHBI U KATHOHBI

3) aTOMBI U MOJICKYIBI

4) 3eKTPOHBI U ABIPKH

115. YcnmoBueM BO3HUKHOBEHUS 1eKkTprueckoro Toka HE sBnsercs Hammawme ...
1) nussexTprKa

2) cBOOOIHBIX 3aPSUKEHHBIX TaCTHIL

3) 3MeKTPHUYECKOTO TS

4) 3aMKHYTOM 3JIEKTPUIECKOH Lienn

116. Ecnu Benu4uHy 3apsiia YBEJIUUUTD B 4 pas3a, TO 3HaUCHUE IEKTPHYECKOTO
TOKA B IICIIH ...

1) He u3MeHHUTCS

2) yBenuuurcs B 2 pasa

3) yBenuuurcs B 4 pasa

4) ymenbLutes B 4 pasa

117. Ilpu yBenn4eHNM CHIIBI TOKA B 4 pa3a KOJIMYECTBO TEIIOTHI, BBIAEIIEMOE Ha
COIPOTHUBIICHNH 32 TOXE BPEMsl, yBEINUUTCA B pa3(-a).

1)2

2)8

3)4

4) 16

118. Jlns «ILIEHTPBI TKECTH)» TONOKUTEIbHBIX U OTPULIATEIbHBIX
3apsII0B COBMA/IAIOT B OTCYTCTBHE BHEIIHETO 3EKTPUYECKOTO OIS, XapaKTepHa
SIIEKTPOHHAS NOJAPU3AIIHS; UTIONBHBIA MOMEHT MOJIEKYJ B OTCYTCTBHE BHELIHETO
SIEKTPHUIECKOTO MOJIS PABEH HYIIHO; MOJSIPU30BAHHOCTD [UANEKTPHKA TIPAMO
[POMOPIHOHAJBHA HAIPSKEHHOCTH DIEKTPUYECKOTO MOJIS.

1) IONSIPHOTO AUDIEKTPUKA

2) KPUCTAIUTUYECKOTO JUIEKTPHUKA

3) HEMONSIPHOTO JAUIIIEKTPUKA

4) CerHeTOIeKTPUKA

119 HIMEIOT aCUMMETPUYHOE CTPOEHUE, YTO IIPUBOJUT K
HECOBITAICHUIO «IIEHTPOB TSLKECTH) MOJIOKUTENBHBIX U OTPUIATENBHBIX 3apsI0B B
MOJIEKYJIE H, CJIEIOBATEIIHHO, HATMYHMIO HEHYJIEBOTO JIUMOIBHOTO MOMEHTa. B
OTCYTCTBHH BHEIIHETO BJIEKTPUUCCKOTO TIOJISI AUTIOIBHBIC MOMEHTBI
OPHEHTHPOBAHBI XA0THYECKH U CYMMapHBIN TUIONBHBIA MOMEHT BCEX MOJICKYIT
paBeH Hymo. [Ipy HaJIOXKEHUH BHEIIHETO EKTPHIESCKOrO MOJIS Xa0TUYECKH
OPHMEHTHPOBAHHBIC M0 PA3HBIM HANPABICHUSIM JKECTKHE TUIMONN CTPEMSTCS
HOBEPHYTHCS M0 HANPABJICHHIO ISUCTBUSI HJIEKTPUUECKOTO TI0JIsl, TO €CTh UMEET
MECTO JUIOJIbHAS (OPUCHTALOHHAS) NOJIAPU3ALIHSL.

1) MMonspHbIe TUATCKTPUKH

2) Kpucraminieckue Tu3IeKTPUKH

3) HenonsipHble TU3IEKTPUKA

4) CernerosnekTpuka

120. - 9TO TURJIEKTPHKH, 00JIa/Taf0IINE B ONIPEACTICHHOM HHTEpBaje
TEMIIeparyp CIIOHTaHHOH (CaMOINPOU3BOJIHHON) MOJISAPU30BAHHOCTHIO. Bo BHEITHEM
MarHUTHOM ITOJI€ TPOUCXOIUT IIEPEOPUSHTALIUS TUTIOIBHBIX MOMEHTOB 10 TOJ0. B
OTCYTCTBUE BHEIIHETO IECKTPHUYCCKOTO OIS MOJIIPU30BAHHOCTh COXPAHSICTCS.
Ionspr30BaHHOCTH 3aBHCUT OT TemIeparypsl. [Ipu JOCTHKEHUH HEKOTOPOTO
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KPUTHYECKOTO 3HaueHMs (Touka Kropy) nepexonst B 0OBIYHBIN AUAIEKTPUK.
XapakTepHO SBJICHHUE TUCTEPE3UCA.

1) [MonspHBIE TUINEKTPUKH

2) Kpucraminueckue TU3ICKTPUKH

3) HemossipHbie AUAIEKTPUKH

4) CerneTosneKTpuka

121. - 3TO BEIIECTBA, HAMArHUYMBAIOIIAECS BO BHEITHEM MarHUTHOM
MOJIC IPOTHB HAMPABICHUS MOJISI, TOITOMY MPU HAXOXKCHUU BO BHEITHEM
MarHUTHOM ITOJI€ €r0 CJIeTKa OCIalIsAoT. B OTCYyTCTBUU BHENTHETO MATHUTHOTO
TOJISL 3TH BEIIECTBA HEMArHUTHBI U CYMMApHbBIH MarHUTHBIA MOMEHT aTOMOB
(Mornekyn) paBeH HyI0. MarHUTHas: BOCIPHUMYHBOCTh HE 3aBUCHUT OT
TeMIeparypsl. Mexkly HAMarHHUEHHOCTHIO M HANPS)KEHHOCTHI0 MATHUTHOTO TIOJIS
CYIIECTBYET JHHEIHAS 3aBUCMMOCTh. MarHuTHasi IPOHUIIAEMOCTh MEHBIIIE UIIN
paBHa 1, He 3aBUCHT OT HAIPSIKEHHOCTH BHEIIHETO MArHUTHOTO TOJIS.

1) lnaMarHeTHKH

2) ®eppoMarHeTHKH

3) IapamaraeTnkn

4) CerHeToaIeKTpUKU

122, - 3TO BEIECTBA, HAMATHUYMBAIOIIIMECS BO BHEITHEM MAarHUTHOM
TOJIE 110 HAMPABJIEHHIO MOJIS, TO3TOMY MPH HAXOXICHUH BO BHEITHEM MarHUTHOM
T0JI€ OHM €T0 CJIETKa YCUIIUBAOT. [Ipr OTCYTCTBHM BHENIHETO MarHUTHOTO TIOJIS
MarHMTHBIE MOMEHTHI 2JIEKTPOHOB HE KOMIIEHCUPYIOT APYT APYra U aTOMBI 9THX
BEILECTB BCeraa 00J1aJafoT MArHUTHBIM MOMEHTOM. MarHuTHast BOCIPUHUMYHBOCTh
yOBIBAET C TOBBINICHUEM TEMIIEPATYPHL. MKy HAMArHHUEHHOCTBIO 1
HaNPSKEHHOCTHIO MATHUTHOTO TIOJIS CYIIECTBYET JIMHEHHAS 3aBUCHMOCTb.
MarsuTHas IPOHUIIAEMOCTE GOJTBIIE MIIM paBHA 1, yOBIBAET C TIOBHILIEHHEM
TEMIIEPATypPHI.

1) luamMarHe TuKu

2) ®eppoMarHeTHKH

3) [TapamarueTuku

4) HemoJisipHble AU3IEKTPUKH

123. - 9TO BEIECTBA, 00IAAAOIINE CIOHTAHHON HAMAarHUYEHHOCTRIO, TO
€CTh OHM HaMarHUYEHbI JJa)Ke B OTCYTCTBMH BHEIIHETO MarHUTHOTO TOJIs. B cBo€ii
CTPYKTYpPE UMEIOT MUKPOCKOITHYECKHE 30HBI — JIOMEeHbI. [Ipy BHECEHUH UX BO
BHEIITHEE M0JIe BCE JOMEHbBI IIOBOPAYUBAIOTCS CBOUMU MATHUTHBIMA MOMEHTAMH B
OJIHY CTOPOHY, B PE3y/IbTaTe BEIIECTBO HAMATHUYHUBACTCS U 3HAYUTEIIHHO
YCUJIMBAET BHEIIHEEe MarHUTHOE moJjie. [Ipu ocnabieHnr BHEITHEr0 MarHUTHOTO
TOJISL JIO HYJISI COXPAHSET OCTATOYHOE HAMAarHUYUBaHUe. MarHuTHast
MPOHHUIIAEMOCTh BO MHOTO pa3 0oJibliie 1, OHAa 3aBUCHUT OT HAIPSIKEHHOCTH
MarHMTHOTO 1oJisi. BHayae MarHuTHast IPOHUIIAEMOCTD PACTET ¢ yBenuueHneM H
3aTeM, JOCTHrass MAKCHMyMa, HAYMHAET YMEHBINATHCS, CTPEMSICh K eUHHUIIE (B
ciy4ae CUIIbHBIX TIOJIEH).

1) MnamaraeTrkn

2) ®eppoMarHeTHKH

3) [TapamarHeTHKH

4) TonspHbIE TUINEKTPUKU

124. 3apspkeHHas YaCTULA ABHXKETCS B AJICKTPUYSCKOM IIOJIE IO ...
1) npsiMoii THHUK

2) mapaboue

3) BUHTOBOM TPACKTOPHH

4) runepGose

125. TTof0KHUTETbHO 3apsHKEHHAS YACTHIIA BIETAET CO CKOPOCTH V B OMHOPOTHOE
SIIEKTPUYECKOE TTOJIE B HATIPABICHUH BEKTOPA HaMpspKeHHOCTH. [Ipn 5ToM oHa
OyneT nmBuraTbes ...

1) mo BHHTOBOH TPaeKTOPUH

2) 3aMe/IJICHHO

3) mo oKpyXHOCTH

4) yCKOpEHHO
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126. OtpunarenbHO 3apsiKEHHAsE YACTUIIA BIIETAET CO CKOPOCTH V B OJHOPOIHOE
JIEKTPUIECKOE MOJIC B HAIIPABICHUHU BEKTOpA HaNpsDKeHHOCTH. [Ipy 9TOM OHa
OyzmeT nBHUTATHCS ...

1) 1o BUHTOBO# TPacKTOPUH

2) 3aMeIeHHO

3) 1Mo OKPYKHOCTH

4) yCKOpEeHHO

127. 3apsukeHHast YACTUIIA, BIETAIONIAs B MATHUTHOE TI0JI€ CO CKOPOCTh V BJIOJIb
JIMHUM MATHUTHOM MHIYKIIUH, TBUYKETCS ...

1) 1o BUHTOBO# TpaeKTOpHU

2) paBHOMEPHO MPSIMOJIMHEHHO

3) 1Mo OKPYKHOCTH

4) o mapaboue

128. 3apspkeHHas YacTHIIA, BIETAIOMIAsi B MATHUTHOE TI0JIE CO CKOPOCTh V
HEepIeHINKYISPHO JTHHUAM MarHUTHON HWHIYKLMH, IBHKETC ...

1) no BHHTOBOH TPaeKTOPUH

2) paBHOMEPHO MPSIMOIHHEHHO

3) 1Mo OKPYKHOCTH

4) no mapaboine

129. 3apspkeHHas 4acTUIA, BACTAIONIAs B MATHUTHOE II0JIE CO CKOPOCTh V MO/
YIJIOM a K BEKTOPY MHIYKI[MHA B MarHUTHOTO MOJIsI, IBHXKETCS ...

1) o BUHTOBO# TpaeKTOpHU

2) paBHOMEPHO MPSIMOIHHECHHO

3) no okpyxHOCTH

4) no mapaboine

130. MUHAyKTHBHOCTE KOHTYpA 3aBUCHT OT ...

1) cKkopOCTH U3MEHEHHsI MATHUTHOTO MOTOKA CKBO3b OBEPXHOCTH
2) Marepuasa, U3 KOTOPOTO H3TOTOBJICH KOHTYP

3) GopMBI ¥ pa3sMepPOB KOHTYpa, MATHUTHON MMPOHUIIAEMOCTH CPEJIbI
4) cuItel TOKA, TIPOTEKAOIIETO B KOHTYpPE

131. B oCHOBE TOJTyYEHHs IEPEMEHHOTO AJIEKTPHUECKOTO TOKA JIEKHT SBICHHUE ...
1) 51eKTpOMarHUTHOM WHAYKIIHH
2) caMOMHTyKIIUK

3) 2MeKTPOCTaTHYECKOM HHIYKIINH
4) snexrpusanuu

132. [Ipy HaNM4MK B LETIH TOJIBKO aKTUBHOTO COMPOTHUBIICHUS, KOJIEOAHUSI CHIIbI
TOKa 1o (haze HarpsHKEHHS.

1) coBmamaroT ¢ KoJaeGaHUAMH

2) onepexarot KojaeOaHust

3) oTcraror ot KojaebaHuit

4) IpOTHBOIIOJIOKHBI KOJIEOAHUSAM

133. T1pu BKIIIOYEHUH B SIIEKTPHICCKYIO IETIb KATYIIKH HHIYKTHBHOCTH,
KoJIeOaHMs CHIIBI TOKA TI0 (ha3e HAIPSHKCHHUSL.

1) coBmaiaroT ¢ KoJIeOAHUSIMU

2) onepexarot KojaeOaHus

3) orcraror ot KoJaebaHuit

4) IpOTHBOIIOJIOKHBI KOJIEOAHUSAM

134. TIpu BKIIIOYEHHUH B DIICKTPUIECCKYIO IIETTh KOHACHCATOPA, KOJCOAHMS CHITBI
TOKa 1o (haze HaNpsDKEHUS.

1) coBmamaroT ¢ KoJaeGaHuAMHK

2) onepexarot KojaeOaHus

3) orcrator oT KoJIeOaHMIA

4) nIpOTHBOMOJIOXHBI KOJIEOAHUSIM
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135. CBoOoHas SICKTPOMArHUTHEI BOJIHA SIBIISCTCS . . .
1) mutockoit

2) IpoIoIBHOM

3) momepeyHoit

4) ynpyroit

136. N3nyuenne >nexTpoMarauTHEIX BoaH HE mpowncxonunt, ecnu snekTpudaecKie
3apsmsl ...

1) ABMXYTCSI C yCKOPEHUEM

2) y4acTBYIOT B KOJIeOATEIbHOM IBIKCHHH [0 TAPMOHHYECKOMY 3aKOHY

3) mBIKYTCSI pABHOMEPHO MPAMOIHHEHHO

4) U3MEHSIOT CBOE MOJIOKEHHE B IPOCTPAHCTBE

137. HanGonpuryro ATHMHY BOJHBI U3 IEPEUUCIICHHBIX BUAOB 3JIEKTPOMAarHUTHBIX
W3ITy4eHu umeeT(-10T) ...

1) paanoBOITHEI

2) uHdpakpacHOe H3ITyUCHUE

3) BUOMMBIH CBET

4) pEeHTTEHOBCKOE H3ITyYCHUE

138. HaumMeHbLIyO JUIMHY BOJIHBI U3 TIEPEUHCIICHHBIX BUIOB JJIEKTPOMAarHUTHBIX
n3nydeHuil umeeT(-1oT) ...

1) paanoBONHEI

2) undpakpacHoe H3TyUCHUE

3) BUOMMBIH CBET

4) pEeHTTEHOBCKOE H3ITy4CHUE

139. HauMeHBIIYIO YaCcTOTY U3 HEePEUUCICHHBIX BUIOB AIEKTPOMATrHUTHBIX
W3Iy9CeHU uMeeT(-10T) ...

1) panuoBOITHBI

2) undpakpacHoe n3IydeHne

3) BUOMMBIIH CBET

4) pEeHTTEHOBCKOE M3IIyUCHHUE

140. HauGonbIi1yto 9acToTy U3 MEPEUUCIEHHBIX BUIOB DJIEKTPOMAarHUTHBIX
W3MyYeHuil umeet(-1oT) ...

1) pamroBOITHBI

2) undpakpacHoe n3ydeHne

3) BUAUMBIH CBET

4) pEeHTIeHOBCKOE U3ITyueHHE

141. DreKTpOMArHUTHBIE BOJHBI, CIIOCOOHBIE IEPEHOCUTH Yepe3 POCTPAHCTBO
DHEPTHUI0, U3IYYaeMYI0 TeHEPATOPOM BIIEKTPOMArHUTHBIX KOJIEOAHMUH, IPOXOINTD
CKBO3b BO3/YX W MepenaBarh HHOOPMAIIHIO, HA3BIBALOT ...

1) pagnoBonHAMU

2) PEeHTTEHOBCKUM H3ITy4ICHHEM

3) uHdpaKpacHBIM H3ITyIEHUEM

4) raMMma-u3ITydeHHEM

142. DnexkTpoMarHUTHBIE BOJHBI, BHI3BIBAIOIINE JTIOMUHECIICHINIO, POTO3((DEKT,
(hoTOXUMHUYECKHE PEAKLINH, IPUTEMY, OAKTEPHLINIHOE IeHCTBUE, HA3BIBAIOT ...
1) paanoBonHAMH

2) PEeHTTCHOBCKUM U3JTy4CHHEM

3) uHDpaKpacHBIM H3TyIECHUEM

4) yapTpadHoIeTOBEIM H3ITyIeHIEM

143. DekTpOMarHUTHBIC BOJHBI, 00JIaIa01ie OOJIBIION MPOHUKAIOIIEH
CIOCOOHOCTBIO, BO3HUKAIOIUE NP B3PBIBE SCPHOTO OPYIKHSI BCIEICTBHE
PaaroaKTUBHOTO paciaja siiep, Ha3bIBaloT ...

1)panuoBoaHaMu

2) PEeHTTCHOBCKUM U3JTy4CHHEM

3 nHppakpacHbIM H3ITy4eHHEM

4) raMma-u3Iy4YeHUEM
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144, DreKTpOMATHUTHBIE BOJIHBI, BHI3BIBAIOIIUE 3PUTEIbHBIE OLIYIICHUS,
HAa3BIBAIOT ...

1) pagnoBoTHAME

2) BUIMMBIM CBETOM

3) uH(paKpaCHBIM HU3ITyIEHUEM

4) raMMma-u3ITydeHHEM

145. OTHOILIEHNE CKOPOCTH PacpOCTPAHEHHUS CBETa B BAKYYME K CKOPOCTH
PacIpOCTpaHEeHNs CBETa B JJAHHOM cpesie Ha3bIBaeTcs ...

1) oTHOCHUTENBHBIM TTOKa3aTeNIeM TIPEIOMIICHHUS

2) mokasarejieM MPeOMIICHHUS BTOPO# Cpelibl OTHOCUTENBHO MEePBOit

3) mokasaresieM MpenoMIICHHS TIEPBOM CPEIbl OTHOCHTEIHHO BTOPOit

4) abCOMIOTHBIM MTOKA3aTeIeM MPETOMIICHHSI

146. Ecnu cBeT mepexouT U3 CTEKIIa B BOIY, TO YToJ MaJeHus OyneT
yria(-y) IpeIoMIICHHUS.

1) Gosnplire

2) MeHbIIIe

3) paBen

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

1) Gombire

2) MeHbIIe

3) paBen

148. J1nst OBBIMICHHS TIpeelia pa3pemieHuss 00beKTHBA MUKPOCKOTIa HEOOXOIMMO
... (BviOepuTe Bce BepHBIC BapHaHTHI OTBETA)

1) yBenmM4YHUTh OKA3aTeNb MPEIOMIICHUS CPEIbI

2) yMEHBIIUTH NTOKA3aTeIb IPEIOMIICHHS CPEIBI

3) 0CBETUTH MHUKPOOOBEKT CBETOM C MEHBIIIEH IJTHHOM BOJIHBI

4) 0CBETHTH MUKPOOOBEKT CBETOM C OOJIBIIEH JTUHOM BOJHBI

5) YMEHBIIUTH YHUCITOBYIO ATIEPTYPY

149. B o6nacTu HAJIOKEHHUSI CBETOBBIX ITYyYKOB OT JBYX KOTEPEHTHBIX HCTOUHHUKOB
cBeTa HAOJIONAI0TCS YePE/IYIOIIUECS CBETIIBIC K TEMHBIC TI0JI0CHL. JTO SBICHUE
Ha3BaHO cBeTa.

1) unrepdepennuneit

2) nucniepcueit

3) nudpaximeit

4) nonspuzanuei

150. [ns nHaOmoneHnst MHTEPQEPEHIMK CBETa HEOOXOANMO ...
1) npomycTHTH CBET Yepe3 Y3KYIO IIelb

2) cBeCTH BMECTE JIBE JIIOOBIE CBETOBBIE BOJHBI

3) cBecTH BMECTE JIBE BOJIHBI C OJMHAKOBOM 4acTOTOM

4) HampaBUTH CBET HA IPAHUILy pa3zielia ABYX Cpell

151. YcnoBreM BO3ZHHUKHOBEHHS HHTEP(EPEHIIUH SBISICTCS HAJIOKEHNE
BOJIH.

1) MOHOXpOMAaTHYECKHX

2) KOTePEHTHBIX

3) oTpakeHHBIX

4) mpenoMIIeHHBIX

152. PajyxHast OKpacka MbUIBHBIX My3bIpeil OOBSICHSAETCS SIBIICHUEM .. ..
1) nudppaxunm

2) monspu3aniu

3) unrepdepeHunn

4) nucnepcuu

153. CornacHO BOJTHOBOW TEOPHH CBET — ATO ...
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1) siekTpoMarHuTHasl BOJIHA

2) NOTOK 3apsKEHHBIX YaCTHIL

3) HanpaBICHHOE JABIKCHHE 3aPSHKEHHBIX YaCTHIL
4) KOTepeHTHbIE BOJHBI

154. Ha miockyro Henpo3padHyIo IUIACTHHY C ABYMS Y3KUMHU MapauIeIbHBIMA
IIeNISIMU MTaJlaeT 110 HOPMAJTH IUI0CKasi MOHOXPOMATHYECKas BOJHA U3 3eJICHOI
YaCTH BUANMOTO CIEKTpa. 3a IUIACTHHON Ha MapaJuIeJIbHOM i dKpaHe
HaOmonaercst nHTepdepeHIMoHHast KapTiHa. Ecin ucnosip3oBarh
MOHOXPOMAaTHYECKHUIl CBET U3 KPACHOW YacTH BUIMMOTO CIEKTPa, TO ...

1) paccrosiHue MeXAy HHTEPPEPEHIHOHHBIMHU TTOJIOCAMH YBEIHYHBACTCSI

2) paccTosiHHE MEXIy UHTepPEPEHIIMOHHBIME TIOIOCAMH YMEHBIIHTCSI

3) paccrosiHHe MeX Ty HHTEP(HEPCHIIMOHHBIMH MOJIOCAMU HE U3MEHSIETCS

4) unTephepeHIIMOHHAS KapTHHA HCUe3aeT

155. Ha mockyro Henmpo3padHyIo IUIACTHHY C ABYMS Y3KUMHU MapauIeIbHBIMA
IIeNISIMU MTaJlaeT 110 HOPMAJTH IUI0CKas MOHOXPOMATHYECKasi BOJIHA U3 KPacHOI
YaCTH BUANMOTO CIEKTpa. 3a IUIACTHHON Ha MapaJuieJIbHOM i dKpaHe
HalOironaercst HHTep(epeHIMOHHAas KapTHHA. Eciin ncnons3oBarh
MOHOXPOMAaTH4ECKHUI CBET U3 3eJICHON YaCTH BUJMMOTO CIIEKTpPa, TO ...

1) paccrosiHue MexaAy HHTEPPEPEHIHOHHBIMHU TTOJIOCAMH YBEIHIHBACTCSI

2) paccTosiHHE MEXIy HHTepPEPEHIIMOHHBIME TIOJIOCAMH YMEHBIIHTCSI

3) paccrosiHre MEXAY HHTEP()EPEHIIMOHHBIMHE MOJOCAMHU HE U3MEHSETCSI

4) untephepeHIIMOHHAs KapTHHA HCYe3aeT

156. SIBneHue OTKIOHEHHUS HATPABIECHHS PACIIPOCTPAHEHUS BOJH Y Kpast TIPErpaIbl
OT MPAMOJIMHEHHOTO HAIIPABJICHUS Ha3bIBACTCS CBETA.

1) unrepdepeHuneit

2) nonsipusanuei

3) nudpaximeit

4) nucnepcueii

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

2) KenToro

3) roy6oro

4) ¢uoneroBoro

158. Yron qudpaxmnum nMeeT HauMeHbIIee 3HAYCHUE IS CBeETA.
1) kpacHoro

2) »KexToro

3) rony6oro

4) ¢uoneroBoro

159. TudpakioHHas perneTka OCBEIIaeTCs 3eICHBIM CBETOM. [IpH OCBeleHu
pEIIEeTKA KPACHBIM CBETOM KapTHHA AU(PPAKIIMOHHOTO CIIEKTPA Ha 3KpaHe ...

1) cysurcst

2) pacuupurcst

3) He u3MeHuTCs

4) ucue3Her

160. dudpakiproHHas penieTka OCBeaeTesi KpaCHbIM cBeTOM. [IpH ocBeleHu
PELICTKA CHHUM CBETOM KapTHHA JU(PAKIMOHHOIO CIEKTPa Ha IKPaHe ...

1) cysurcst

2) pacmupurcst

3) He U3MEHHTCS

4) ucuesner

161. SIsnenue qudpakiuy MOKHO HAOIIOAATD, CCIIH ...

1) pa3mep nperpajbl COU3MEPHM C JJTHHOW CBETOBOW BOJIHBI

2) Ha IyTH CBETOBOT'O MyYKa HAXOJUTCS CTEKIISTHHAS MPpU3Ma

3) CBETOBO# MyYOK MaJaeT HA TOHKYIO TICHKY

4) Ha myTH CBETOBOTO Jy4a HAXOMUTCSI MPEISITCTBHUE OOJBIINX PA3MEPOB
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162. ITocne npoxoXkICHUs JBYX MOJSPONI0B HHTEHCHUBHOCTh CBETA OCIA0NsIeTCS
HAITOJIOBHHY, €CIIH TUTOCKOCTH MOJIPU3AIIH ABYX MOSIPOUIOB TOBEPHYTHI IPYT
OTHOCHTEIIFHO JIpyTa Ha YToll TpagycoB.

1nHo

2) 45

3) 90

4) 180

163. JI71st TOro 4TOOBI CBET HE MPOXOAWI Yepe3 00a MOJSIPoria, TIOCKOCTH
MOJISIPU3AIH IBYX MOJISPOUIOB APYT OTHOCHTEIBHO JIPyTa JIOJKHEI OBITh
MOBEPHYTHI HAa yTOJ ___ TPajyCoB.

1o

2) 45

3) 90

4) 180

164. Jloxa3aTebCTBOM ITOTIEPEYHOCTH CBETOBBIX BOJH SIBIISICTCS SIBIICHHE
CBeTa.

1) unrepdepenium

2) monspu3anuu

3) mubpakuuu

4) nucnepcuu

165. Ha cTekIHHYIO TIPU3MY HaNpaBIU Jyd Oestoro cBeta. [Ipu npoxoxaeHuu
CBeTa uepe3 NpU3My HaOIII0IaeTCsl IBIICHHE cBeTa.

1) unrepdepenumn

2) nucniepcuu

3) nudpaximu

4) nonspuzanuu

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

1) kpacuoro

2) romy6oro

3) »kexroro

4) ¢uoneroBoro

167. ITokazaTens MpeIOMIICHUS CBETa HMEeT HAaMMEHBIIee 3HAUCHHE JJIST CBETA C
camoii OOJNBIION JUTMHON BOJHEI. YTOJ OTKIIOHEHUS JTyda CBETA B CTCKISTHHOM
MpU3Me NMeeT HauMEHbIIIee 3HAaUCHIE IS CBETa.

1) kpacuoro

2) romy6oro

3) sxenroro

4) ¢puoneroBoro

168. 3aBUCHMOCTD TTOKa3aTelsl MPETOMIICHHS BEIIIECTBA OT [UTHHBI BOJIHBI HITH
YaCTOTHI HA3bIBACTCA ...

1) nonspusanueit

2) uHTepdepeHunen

3) nucnepcueit

4) mudpakueit

169. T1pu momagaHuy COJIHEYHOTO CBETA Ha KAIUTK IO 00pasyercs paayra. 1o
OOBSICHSIETCS SIBJICHUEM ...

1) nonspusarin

2) mucrepcuu

3) unrepdepeHum

4) nudpakipu

170. Ecnin yacToTa M3y4eHHs yMEHBIIMIACh B 2 pa3a, TO SHEPIUsl KBaHTA CBETA ...
1) yenuunres B 2 pasa
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2) He U3MEHHTCS
3) ymenbInures B 2 pas3a
4) yBenuuutcs B 4 paza

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

2) yMeHBIIHUTCS B 4 pasa

3) He U3MEHHTCH

4) yBenuuuTcs B 4 pasa

172. OTHOLIEHUE YHEPTHH, N3TY4AEMOH TEJIOM, K MPOIODKUTEILHOCTH U3ITyYeHUS
U IUIOINA/Y TeJla, Ha3bIBAeTCs _ CIOCOOHOCTBIO.

1) nonHO# TydencmycKaTenbHO

2) CHeKTPaBHOM JTyIEHCITYCKaTENbHOM

3) MOJHO¥ JTyYernoTIoNnaTeIEHOM

4) CrieKTpaBHOM JIyIeNoTIONAaTeIBbHON

173. OTHOWIEHNE TyIUCTON YHEPTHH, TTOTIIONIAEMO TEJIOM, KO BCeH Mamaromeii Ha
HETO JIY9HCTOH SHEPTHH, Ha3bIBACTCA CHOCOOHOCTEIO.

1) moJIHOI JTyYenCnyCKaTeIbHOM

2) CeKTpaIbHOM JTy4eHCIyCKATENbHOM

3) mosHO# JTyuenorIonareIbHOM

4) crieKTpanbHOM Jy4enoriomareIbHO M

174. ®opmynupoBka «l1s Bcex Ten Mpu JaHHON TeMIlepaType OTHOLICHUE
Jy9EeHUCITyCKaTeIbHON CIOCOOHOCTH TeJa K JIyYeTorIomaTeIbHOM CIIOCOOHOCTH
€CTb BEJIMYMHA IIOCTOSIHHAS, paBHAS JIy4EHCITyCKAaTEIbHON CIIOCOOHOCTH
aOCOJIOTHO YEPHOTO TeJa P TOH JKe TEMIEpaType» OTpaxkaeT (PU3MUECKUIA CMBICIT
3aKOHa ...

1) Credana — BonbiimMana

2) Kupxrodda

3) Buna

4) Cronerosa

175. ®opmynupoBka «/{7I1HA BOJTHBI, COOTBETCTBYIOIIAS MAKCUMYMY H3JTy4eHHS
a0COJIIOTHO YEPHOTO Tejia, 00paTHO MPOIOPIHOHAJIBHA €ro a0COIIOTHON
TeMIIepaType» oTpaxkaeT (pu3n4eckuii CMbICI 3aKOHa ...

1) Credana — BonbiimMana

2) Kupxrodda

3) Buna

4) Croserosa

176. ®opmynupoBka «IlomHas rydenonomarenbHas CHoCOOHOCTb aOCONIOTHO
YEPHOTO TeJa MPONOPIHOHAIbHAS YETBEPTOI CTEIIEHN ero aOCOMOTHON
TEMIIEpaTypb OTpakaeT PU3MIECKUI CMBICII 3aKOHA ...

1) Cretana — Bonbimana

2) Kupxrodda

3) Buna

4) CroneroBa

177. Ecnu TepMOMHaMHUYECKasi TEMIIepaTypa abCOIIOTHO YEPHOTO Tela
YBEIMYHTCS B 2 pasa, TO €ro SHepreTHYecKasi CBeTUMOCTh _ pa3(-a).
1) ysenuuures B 2

2) YMEHBIIUTCS B 2

3) yBenuuurcs B 16

4) ymenpiutes B 16

178. Eciint sHEpreTHYecKas CBETUMOCTh abCOFOTHO YEPHOTO Tela YBEIHIMIACh B
16 pa3, To ero TepMOTUHAMHUYECKAs TeMIlepaTtypa  pas(-a).

1) yBenmuuuiace B 2

2) yBenuuuiace B 16

3) yMeHbIIUIACH B

4) ymenpiuusiach B 16
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179. SIBISIETCS JI0KA3aTebCTBOM KBAaHTOBOMW [IPUPO/IBI CBETA.
1) ®orosdpdexr

2) Nudpaxuust

3) Nurepdepenmust

4) Tonstpuzanust

180. SIBnenne B3aMMOCHCTBHUS CBETOBBIX BOJH C aTOMaMH BEIIECTBA, B PE3YIbTaTe
KOTOPOTO SHEPTHs CBETA MEPEAACTCS aTOMaM BEIIISCTBA; 3aKII0YACTCS B
OCBOOOXKJICHHUH 3JICKTPOHOB OT CBA3U B aTOMaX M MOJICKYJaX IMOJ ICHCTBUEM CBETa,
Ha3bIBAETCH ...

1) TEmIOBBIM H3TyYEeHHEM

2) poroapexrom

3) adpdexrom Kommrona

4) MoOMHUHECIIEHIMEN

181. DuHeprus ¢ortoHa B aBiIeHUU GoTOdPdeKTa pacxomyeTcs Ha ... (Beibepute Bce
BEpHBIC BapUAHTHI OTBETA)

1) HarpeBaHue BelecTBa

2) U3MEHCHHE BETUYNHBI 3AMMUPAOIIETO HAPSKECHUS

3) coBepieHne paboOTHI BBIX01a

4) coollIeHne EKTPOHY KHHETHYECKOM SHEPTUU

5) yMeHbIIIEHHE YaCTOTHI U3JTyYEHHS

182. B ombiTax CroneroBa ObUI0 0OHAPYKEHO, YTO KHHETHYECKAsi SHEPTUS
3NEKTPOHOB, BBUICTEBIINX C IIOBEPXHOCTH METAJUTHYECKO MIIACTHHBI IIPH e¢
OCBCILICHUHU CBETOM, ...

1) He 3aBHCHT OT YaCTOTHI I1aIAIOIIETO CBETa

2) NTMHEWHO 3aBUCHUT OT YacTOTHI A Ial0IIero CBeTa

3) NMHEHHO 3aBUCUT OT HHTCHCHBHOCTH CBETa

4) MUHEWHO 3aBUCUT OT JUTMHBI BOJIHBI ITA/IAIOLIETO CBETa

183. ®OTOTOK HACKILIEHUS IPU YMEHbILIEHUH HHTEHCUBHOCTH MaJIalOIIEero CBeTa ...
1) yBemuuurcst

2) He NU3MEHUTCS

3) yMeHbIIUTCS

184. ®0TOTOK HACHIIECHHS [P YBEINYCHHH HHTCHCUBHOCTH [13/Ia0IIET0 CBETa . ..
1) yBenuuurcst

2) He U3MEHHUTCS

3) ymeHbIIuTCS

185. OmuH U TOT e CBETOBOM MOTOK MaJacT HOPMAaIbHO Ha 3ePKAIBHYIO U
a0COJIIOTHO YepHYIO MOBEPXHOCTh. OTHOILIEHNE JIABJICHHUS CBETa Ha NIEPBYIO U
BTOPYIO OBEPXHOCTH PABHO ...

1) 1/2

2) 1/4

3)4

4)2

186. Ecii 3epkalibHYIO IUIACTHHY, HAa KOTOPYIO MAaJaeT CBET, 3AMCHUTh Ha
3a4EpPHEHHYIO TOIl e IUIOLIA1, TO CBETOBOE JABICHHE ...

1) yBenmuuntes B 2 paza

2) yMeHBIIHUTCS B 2 pasa

3) He U3MEHHTCS

4) ymenbIuTCs B 4 pasa

187. Eciint 3a4epHEHHYIO [UIATHHY, HA KOTOPYIO MaJaeT CBET, 3aMEHHUTH Ha
3epKaJbHYIO TOH e IUIOIIA 1, TO CBETOBOE JaBICHHE . ..

1) yBenmuuntes B 2 paza

2) yMeHBIIUTCS B 2 pasa

3) He uzmMeHHTCS

4) ymenpiuutcs B 4 pasa
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188. OmuH U TOT K€ CBETOBOM MOTOK MaJacT HOPMAaJIbHO HA a0COIIOTHO YEPHYIO U
3epKaIbHYIO MOBEpXHOCTh. OTHOIICHNE AABJICHAS CBETA HA MEPBYIO U BTOPYIO
MOBEPXHOCTHU PABHO ...

1)1/2

2) 1/4

3)4

4)2

189. 3aKiIIovaeTcs B repenade (POTOHAMU CBETa YaCTH CBOETO
UMITYJIbCa NICKTPOHAM aToOMa, U3-3a Yero U3MEHSETCS IMHA CBETOBOW BOJIHBI
(hoTOHOB.

1) ®orordpdexr

2) TemmoBoe U3IydYeHHE

3) Db dexr Komnrona

4) laBieHue cBeTa

190. Brrnarommiics ¢paniy3ckuit puznk JIyn ne Bpoins mpemmoxi GopMyary,
ONpEACISIONIYIO IJMHY BOJIHBI, HA3BaHHOM 3aTeM «BOJIHOM 1e bpoiiis». BonHa ne
Bpoitns — 310 ...

1) oTHOIIIEHHE CKOPOCTH CBETA K YACTOTE AJIEKTPOMATHUTHOTO M3/ TyUIEHHSI

2) BOJIHA, XapaKTEepU3yIolas yIpyrue KojiebaHus B aToMaxX KPUCTAITHUECKOM
pelIeTKH

3) BoJyiHa, KOTOpasi COOTBETCTBYET JIFO0O0M YacTuIle, 00Iaaaoneil HMITYIbCOM

4) BoHA, BO3HUKAOIIAS B PE3YIIBTATE HAJIOKEHUS OTPAXKEHHBIX OT MPErpaj] BOJIH

191. Mnuna Bonusl ae bpoitnst yBennaurces B 2 pasa, €Cid KUHETHYESCKast SHEPTUsI
MHKPOYACTHIII pasa.

1) ymenpiurces B 4

2) yBenuuurcs B 4

3) yBenmuuurcs B 2

4) yMeHbIIUTCS B 2

192. Ecnit 4acTHIbl HIMEIOT OIMHAKOBYIO CKOPOCTh, TO HAUMEHbIIEH JJTMHON BOJIHBI
ne bpoiins obnanaer ...

1) HeiTpon

2) mpoToH

3) anexrpon

4) anbda-yactuia

193. Ecnu yacTHIbl HIMEIOT OAMHAKOBYIO [UTHHY BOJIHBI J¢ Bpoiins, T0 HanMeHblei
CKOpOCTb 00IIajaer ...

1) anpda-yactuna

2) mpoTOH

3) anmekTpoH

4) HeitTpoH

194. Eciu 4acTHIIBI HIMEIOT OJMHAKOBYIO CKOPOCTb, TO HAUOOJIBIICH IJIMHON BOJIHBI
ne Bpoiins obnmanaer ...

1) HelTpoH

2) mpoTOH

3) anektpoH

4) anba-yactuua

195. Ecnut 4acTHIbl MIMEIOT OIMHAKOBYIO JITMHY BOJIHBI Jie bpoiins, To Hanbounbieit
CKOpOCTh O0JIaaer ...

1) HeiTpoH

2) mpoToH

3) anmekTpoH

4) anba-yactuua

196. CornacHo rumnorese e Bpof/'mﬂ, JIJIMHA BOJIHBI, OITMChIBAIOIIas BOJTHOBBIC
CBOMCTBa T¢Jia, ONpeACIsACTCA €10 ...
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1) sueprueit
2) pa3mepom
3) o0beMOM
4) UMITyITECOM

197. lnmaa BoHE e bpoiing gacTumpl yMeHbIIIIach BaBoe. CKOpOCTh 3TOH
YaCTHUIIBI pasa.

1) yMeHbIIHMIACH B 2

2) yMeHbIIUIach B 4

3) yBenuumaach B 2

4) yBenuuunnace B 4

198. [Tnuna Bonuel ge Bpoiist yacTrikl yBenuumuiachk Baoe. CKOpocTh 3Toi
JACTHIIBI pasa.

1) yMeHbIIHUIACH B 2

2) yBeNNUYUIACH B 2

3) yMeHbIIUIACH B 4

4) yBennunace B 4

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

1) ymeHbIIHIaCH B 2

2) yBeNHUYUIACH B 2

3) ymeHbmunach B 4

4) yBenuunnace B 4

200. V3 cooTHOMICHUS HEOTIPEIEICHHOCTEH KOOPIMHATHI i UMITYIIECA CIICIyeT,
4TO. ..

1) eciu MbI 3HaEM UMITYJIEC MUKPOYACTHIIBI, TO €€ KOOPJAUHATA CTAHOBUTCS
HeolpeAeaeHHON

2) cuctema, UMEIOIasi HEKOTOPOE BpeMsl )KU3HH, HE MOXKET ObITh
OXapaKTepru3oBaHa ONPEACICHHBIM 3HAUCHUEM SHEPTUU

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

4) cucteMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXKET OBITH
OoXapaKTepru3oBaHa ONPEACICHHBIM 3HAYCHUEM DHEPTUn

201. VI3 cooTHOIICHUS HEOTPEICICHHOCTEH SHEPTHH U UMITYJIbCa CIIEAYET, UTO ...
1) eciu MbI 3HAEM UMITYJIEC MUKPOYACTHIIBI, TO €€ KOOPJAUHATA CTAHOBUTCS
HeolpeAeaeHHON

2) cuctemMa, UMEIOIasi HEKOTOPOE BpeMsl )KU3HH, HE MOXKET ObITh
0XapaKTepU30BaHa ONPEEIIEHHBIM 3HAYEHUEM SHEPTUU

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

4) cucteMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXKET OBITH
OXapaKkTepu30BaHa OINPEACICHHBIM 3HAYCHUEM DHEPTUU

202. VI3 COOTHOIICHUS HEOPEAEICHHOCTEH SHEPTHH U YaCTOTHI CJACIYET, YTO ...
1) eciu MbI 3HAEM UMITYJIEC MUKPOYACTHIIBI, TO €€ KOOPJUHATA CTAHOBUTCS
HeomnpeaeaeHHOU

2) cucrema, UMEIOIasi HEKOTOPOE BPEMsI )KU3HH, HE MOKET ObITh
OXapakTepH30BaHa ONPE/ICICHHBIM 3HAYCHUEM SHEPTUH

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

4) cucTeMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXKET OBITH
OXapaKTepH30BaHa ONPEACICHHBIM 3HAYCHUEM SHEPTUH

203. VI3 COOTHOIICHUS HEOPEACICHHOCTEH SHEPTHH U YaCTOTHI CIACIYET, YTO ...
l) €CJIM MBI 3HAEM UMITYJIBC MUKPOYACTHUIIbI, TO €€ KOOpAUHATa CTAHOBUTCS
HeomnpeAeaeHHOU

2) cucreMa, UMEIOIAsi HEKOTOPOE BPeMsI )KU3HH, HE MOKET ObITh
OXapaKTepH30BaHa ONPE/ICICHHBIM 3HAYCHUEM SHEPTUH

3) ecnu MBI 3HAEM UMITYJIBC MUKPOYACTHUIIBI, TO €€ SHEPTUSI CTAHOBHUTCS
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HeompeAeaeHHON
4) cucteMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXET OBITH
OXapakTepH30BaHa ONPEICICHHBIM 3HAYCHHEM SHEPTHH

204. ITpeamonoxeHue 06 aToMax Kak HEIEIUMBIX MEIFUANIINX YaCTUIAX BEUICCTBA
BBICKA3al ...

1) Apucroreib

2) Menaenees

3) deMoxput

4) Pesepdopa

205. [PEJICTaBII MOJIENb CTPOEHHUS aTOMa B BUJIE IIApa, 3aIl0JIHEHHOTO
HOJIOKUTEIBHO 3aPSIKCHHOM KHUAKOCTBIO, B KOTOPYIO BKPAILIEHbI OTPHIATEIIbHBIE
SJIEKTPOHBI, IOTOOHO H3IOMY B KEKCe.

1) Mennenees

2) Pesepdopn

3) Tomcon

4) JleMoKpuT

206. MIPEIOKIT SIICPHYIO (TIAHETAPHYI0) MOJICIIb aTOMa: BOKPYT
MOJIOKUTEIJILHOTO SIIPA MO 3aMKHYTHIM OpOMTaM JBUXKYTCS AIEKTPOHBI, 00pa3ys
3NMEKTPOHHYIO 000I0UKY aToMa.

1) Menneneen

2) Pesepdopn

3) JIx. Tomcon

4) lemokput

207. Ha ocHOBaHWMH UCCIICIOBAHUS SBIICHIS PacCcesHUs alb(ha-dacThIl IpU
MIPOXOXKICHNAHN Yepe3 TOHKHE CIIOU BemmecTBa Pesepdopa cienan BEIBOA, UTO ...

1) anba-yacTHIBI ABIAIOTCS SAPAMU aTOMA T'eJIHs, HIMEIOIIETO BTOPOi
TIOPSIAKOBEII HOMep B Tabiuiie MeHzaeneeBa

2) anbda-pacmaj SBISETCS MPOILECCOM CaMOMIPOU3BOIBHOTO MPEBPAIICHUS SIpa
OJTHOTO XMMHYECKOTO AJIEMEHTA B S[IPO IPYTOTo dJIeMEHTa

3) BHYTpH aTOMa HMEETCS MOJIOKHUTEIBHO 3aPSHKEHHOE SIIPO OYEHb MATECHBKUX
pa3MepoB, BOKPYT Spa BPALIAIOTCS JIEKTPOHBI

4) nipu anbha-pacnajie aTOMHBIX SJIEP BBIAESAETCS AAEPHAS SHEPTUS, 3HAYUTETLHO
OoJpIas, 9eM B IFOOBIX XHMUYECKIX PEaKIUIX

208. CrtocoOHOCTh aTOMa K M3IIYYSHHIO U TOTJIOMICHUIO OTOHOB MPaBUIBHO
OIIMCHIBACT BHICKA3bIBAHHE ...

1) aToM MOXXET MOIIONIATh M M3Iy4arh (OTOHEI C JH000H 4aCTOTOH, HE 3aBHCHMO OT
COCTaBa BEIECTBA

2) aTOM MOKET TIOTJIONIATh (POTOHBI C JIFOOO0H YaCTOM, U3ITydaTh (POTOHBI JIHIIIE C
HEKOTOPBIMHU OIpEJIeNICHHBIMHU 3HAUYEHUSIMH YaCTOTBI

3) aToM MOKET TOTJIONIATh (POTOHBI JHIIE C HEKOTOPBIMH OIPEIeICHHBIMH
3HAUEHUSIMH YaCTOTBI, U3JTy4aTh (POTOHBI C JIFOOOH 4acTOTON

4) atoM MOXET M3Iy4arh U IMOTJIONaTh (OTOHBI TOIBKO C HEKOTOPBIMH
OTIpEe/IeIEHHBIMU 3HAYEHUSMH YaCTOTHI

209. TIpu nepexojie HIEKTPOHA C JAIBHETO OT sIpa YHEPTeTHIECKOrO YPOBHS Ha
OJNKHUM K SIPY SHEPreTHYECKHI YPOBEHD aTOM 9JIEKTPOMArHUTHBIE
BOJIHEL.

1) m3myqaer

2) He U3IyYaeT

3) momormaer

4) He noromaeT

210. TIpu nepexoze MEKTPOHA ¢ OIMKHETrO K SIPY IHEPTeTHIESCKOrO YPOBHS Ha
JAIBHUH OT s;Apa SHEPreTHUESCKUH YPOBEHD aTOM JIEKTPOMArHUTHBIE
BOJIHBI.

1) m3myqaer

2) He u3ny4aer

3) mormonraer
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4) He mornouaeT

211. DHepreTUvecKre yPOBHH JIIEKTPOHA B aTOME, pa3Mep JIEKTPOHHOTO o0iaka
oTpesenseT KBaHTOBOE YHCIIO.

1) raBHOE

2) opburtansHoe

3) MarHUTHOE

4) ciuHOBOE

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

1) raBHOE

2) opburtansHoe

3) MarHUTHOE

4) ciuHOBOE

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

2) opburansHoe

3) marHuTHOE

4) crinHOBOE

214. CoOCTBEHHBI MEXaHUUECKUI MOMEHT XapaKTepH3yeT  KBaHTOBOE YHCJIO.
1) raBHOE

2) opburansHoe

3) MarauTHOE

4) cnuHOBOE

215. I'maBHOE KBaHTOBOE UnCiiO n=1. OpOHUTaNEHOE KBAHTOBOE YUCIIO PABHO ...
11

2)0

3)2

4)-1

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

217 I'maBHOE KBaHTOBOE 4MCiI0 N=2. MakcUMaJILHOE KOJIMYECTBO DJICKTPOHOB I
JAAaHHOT'O COCTOSAHUS PABHO ...

1)2

2)4

3)6

4)8

218. TnaBHOE KBaHTOBOE 4YKCIIO N=1. MakcuMaIbHOE KOJIMUECTBO AIIEKTPOHOB JIJIst
JIAHHOTO COCTOSIHUSI PABHO ...

12

2)4

3)6

4)8

219. TnaBHOE KBaHTOBOE YKCIIO N=3. MaKkcCUMaJIbHOE KOJIMUECTBO AIIEKTPOHOB JIJIsI
JTAHHOTO COCTOSIHUS PABHO ...

1) 32

2) 18

3)8

4)2

220. ['maBHOE KBAaHTOBOE YMCIIO XapaKTEPHU3YET ...
1) OpHeHTANHUIO IEKTPOHHOTO 00J1aKa B MPOCTPAHCTBE
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2) hopMy 3mMeKTpOHHOTO 00IaKa
3) pa3mepbl ANMEKTPOHHOTO O0IaKa
4) coOCTBEHHBIM MEXaHUYECKUI MOMEHT

221. OpOutanbHOE KBAHTOBOE YHCIIO XaPAKTEPHU3YeT ...
1) opueHTanHIO 3IEKTPOHHOTO 00JIaKa B TIPOCTPAHCTBE
2) hopmy ammeKTpoHHOTO 00TaKa

3) pasMepsl HIEKTPOHHOTO OOJIaKa

4) coOCTBEHHBIH MEXaHUYESCKHUI MOMEHT

222. MarautHoe KBaHTOBOE YHCJIO ONPECISCT .. .

1) opueHTalHIO HIEKTPOHHOTO 001aKa B IPOCTPAHCTBE
2) hopMy 3meKTpOHHOTO 00TaKa

3) pasMepsl HIEKTPOHHOTO ObJTaKa

4) coOCTBEHHBIM MEXaHUYECKUIH MOMEHT

223. CiuHOBOE KBaHTOBOE YHCJIO OIPEICIISseT ...

1) opueHTanHIO 3IEKTPOHHOTO 061aKa B IPOCTPAHCTBE
2) GopMmy 3MMEKTPOHHOTO ObNaKa

3) pasMmepbl AMEKTPOHHOTO ObIaKa

4) coOCTBEHHBIM MEXaHUYECKUIT MOMEHT

224. TopsinkoBBI HOMED dIIEMEHTa B Tabiuie MeHeneeBa Mo3BOJISCT ONPEACTUTh
qucio... (Beibepure Bce BepHBIE OTBETHI)

1) sneKkTpOHOB B aToMe

2) HYKJIOHOB B siipe

3) npoTOHOB B siApe

4) sneMeHTapHBIX YaCTHI]

5) HeHTpOHOB B siape

225. AToMHBIH Bec AIIEMEHTa OINPEaeseT YHICO. . .
1) sneKkTpOHOB B aTomMe

2) HEWTPOHOB B s/Ipe

3) mpOTOHOB B siape

4) HyKJIOHOB B sIpe

226. Ucnyckanue HE COTPOBOKIAETCS U3MEHEHUEM 3apAT0BOTO 1
MAacCOBOTO YHCJIa AaTOMHOTO S/pa.

1) anbda-yacTuiipl

2) raMMma KBaHTa

3) Gera-yacTUIBI

4) neiitpona

227. Anbda — pacrniaz npecTaBisieT co0oi MOTOK ...
1) snexkTpoHOB

2) HEWTPOHOB

3) mpoTOHOB

4) simep aroma renust

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

2) HEWTPOHOB

3) mportoHoB

4) simep aTOMOB TeIHst

229. OnuH U3 BUIOB PAIHOAKTHBHOTO U3IYYCHHUS MPEACTABISIECT COOOM MOTOK
OBICTPO JBIDKYIINXCS DIIEKTPOHOB. DTO  M3JIy4eHHe.

1) ramma

2) anbda

3) 6era MuHyC

4) 6era miroc

230. IIpu pacmaje MacCOBO€ YHCIIO siipa aTOMa yMEHbIAeTCs Ha 4, a
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3apsI0BOE YUCIIO HA 2 3JIEMEHTAPHBIX [OJIOKHUTEIBHBIX 3apsi/ia.
1) ramma

2) anbda

3) Gera MHHYC

4) Gera mroc

231.Mlpn ___ pacmame MaccoBOE W 3apsIOBOE YUCIIO HE H3MEHSIOTCS.
1) ramma

2) anpda

3) 6era MuHYC

4) 6era mroc

232.B PE3YIbTATE DJICKTPOHHOT'O 6eTa-pacnaaa sAApa aToMa 2JIEMEHTA € 3apAJ0BbIM
qHUCITIOM Z TIOJTYYa€TCs sIAPO aTOMa dJIEMEHTA C 3apAOBBIM YHCIIOM ...

Hz-2

2)Z+1

3)Z-1

4)Z+2

233. AtoMHOe 5171p0, BOHUKAIOIIEE B pe3ysbTare anbda-pacnana sjapa aroma
9JIEMEHTa C 3apsIOBBIM YUCIIOM Z, 00faiaeT 3apsA0BbIM YHCIIOM ...
Hz-1

2)Z2-2
3)Z-4
4HzZ+1

234. AtomHOE A1po, BO3HHUKAIOIIEE B pe3ynbTaTe anb(a-pacnana aapa aromMa
3JIEMEHTA C MaCCOBBIM YHCIIOM A, 001a1a€T MacCOBBIM YHCIIOM ...

HA-1

2)A-2

3)A-4

HA+1

235. Hepacnasmmmucsi, yepe3 WHTEpBaJI BpEMEHH, paBHbIi 1 nepuoay
nojypacmnaza, ocraHercsi % paJuOoaKTUBHBIX aTOMOB BELIECTBA

1) 33

2) 25

3) 75

4) 50

236. Yepes uHTepBall BpeMEHH paBHBIN | epuoay nomypacnaja pacrageres %
PaIroaKTUBHBIX S/IEp BELIECTRa.

1) 33

2) 25

3)75

4) 50

237. HepacnaBimmucsi, Yepe3 WHTEpBajl BpeMeHH, paBHbIil 1/2 nepuozaa
noxypacrmaza, ocranercst % paJfoaKTHBHBIX aTOMOB BEIIECTBA.

1) 33

2) 25

3) 75

4) 50

238. Uepes unrepBall BpeMEHH paBHbIi 1/2 meproja nosypacmnaia pacuajiercs
% paaMOaKTHBHBIX siJIep BEIIECTBA.

1) 33

2) 25

3) 75

4) 50

239. B mpouecce CUITbHOTO B3aUMOACHCTBHS IPUHUMAIOT YIaCTHE ...
1) dhorons!

62




2) HEWTPOHBI
3) aneKkTpoHsbI
4) HelTpuHO

240. B mpomecce 31ekTpoMarHuTHOrO B3anMmopeiicteus HE npuHmMaroT ydactue. ..
1) HeHTpOHBI

2) (oToHsI

3) 3MeKTPOHBI

4) poTOHbBI

241. B nporuecce cnadoro B3aumoeiicteust HE npunumaroT ydactue ...
1) snekTpoHbI

2) oTtoHsI

3) HeUTPOHBI

4) IpoTOHBI

242. B mporiecce 37I€KTPOMArHUTHOTO B3aUMOICHCTBHS IPHHAMAIOT YIaCcTHe ...
1) HeHTpOHBI

2) HEUTPHHO

3) aHTHHEHTPUHO

4) mpoTOHBI

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

2) HeHTpOHY

3) anexTpony

4) dporony

244. TlepeHOCYNKAMK TPAaBUTALIMOHHOTO B3aHMOICHCTBHS CUUTAIOTCS ...
1) rpaBUTOHBI

2) poToHsI

3) DIHOOHBI

4) 6030HBI

245, TlepeHOCUMKAaMU AJIEKTPOMArHUTHOTO B3aUMOJICHCTBHSI CYUTAIOTCS ...
1) rpaBUTOHBI

2) poToHsI

3) TIIFOOHBI

4) 6030HBI

246. TlepeHOCYNKAME CHIIBHOTO B3aMMOJICHCTBHS CUUTAIOTCS . ..
1) rpaBUTOHBI

2) doTtoHsI

3) DIHOOHBI

4) 6030HBI

247. TlepeHocunKaMu c1ab0ro B3aUMOJICHCTBHS CUUTAIOTCS ...
1) rpaBUTOHBI

2) doToHsl

3) D1rooHBI

4) 6030HBI

Ilo pe3yarTaraM TECTa O6y‘-IaI-OHIeMYC$I BBICTABJIACTCA OLCHKA «OTIMYHO», «XOPOLIO»,
«YAOBJICTBOPUTCIIBHO» WM «KHCYHOBJICTBOPUTCIIBHO», COMNIACHO  CICAYIOIIUM  KPUTCPHUIAM
OLICHUBaHUA

IIxanaa Kputepuu onenuanus (% npaBHJIbHBIX 0TBETOB)
Orenka 5 (OTIIMYHO) 80-100
Orenka 4 (xoporio) 70-79
Orienka 3 (yIOBICTBOPHUTEIILHO) 50-69
Ornenka 2 (HEYTOBJIETBOPUTEIHHO) menee 50
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JIMCT perucrpanym usMeHeHH i

Hone Howmepa nucros OcnoBanue ais | [lonmuce | PacmmdpoBka Jlata
P I amene | HoBbix aAHHYII BHECEHUS MTOZNTHUCH
HU3MEHE . BHECCHHUS
HHBIX HUpoBa W3MEHEHU U
HUSA U3MEHEHUS
HHBIX

64




