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

1.1. Iean u 3a7a94 AU CHUIJINHBI

bakanaBp mno Hampasienuto 35.03.07 TexHonoruss mNpoU3BOACTBA U IEPEpabOTKU
CEJIbCKOXO3SUCTBEHHOW  MPOAYKUMH JODKEH OBITh  IMOATOTOBJIEH K  pPELICHUIO  3aj1a4
npodeCCUOHABHOW  JIGATENIFHOCTH  CIEAYIOIIMX  THIIOB:  HAyYHO-HCCIEIOBATCNbCKUH U
MIPOU3BOACTBEHHO-TEXHOIOTHUECKHIA.

Heap aucuumiuHbl — GOPMUPOBAHNUE TEOPETHUECKUX 3HAHUM, MPAKTHUECKUX YMEHUH U
HaBBIKOB B 00JaCTH (U3UKU, HEOOXOAMMBIX JUIS PELICHUs KOMIUIEKCHBIX 33/1a4 0 OpraHU3aliu
OMOTEXHOJIOTUU MPOU3BOJICTBA U MEPepabOTKe CEIbCKOXO3IUCTBEHHON MPOIYKIIMH B COOTBETCTBUU
¢ popMUpYyEeMBbIMH KOMIIETCHIIUSMH.

3agaum IMCUUIIMHBI

- u3y4yeHue (U3NYECKUX SBICHUI, 3aKOHOB W TPAHHI] UX MPUMEHHMOCTH; 3HAKOMCTBO C
OCHOBHBIMHU (PU3UYECKUMU BEIMYUHAMU, UX OINpPeIeICHUSIMH, (PU3MUECKIM CMBICIIOM, CIIOCO0aMU U
eIMHUIIAMA U3MEPEHHUSL.

- mnpuoOpeTeHHe HaBBIKOB paboOThl ¢ MpudbopaMu U 000pyaoBaHHEM (PHU3UYECKOU
71a00paTopuu; HABBIKOB UCIIOJIb30BAHMS PA3IMYHBIX METONUK (HU3NIECKIX U3MEPEHUI 1 00paboTKH
9KCIIEPUMEHTANIbHBIX JIaHHBIX; HABBIKOB MTPOBEJCHUS a/IEKBATHOTO (PU3MUECKOT0 MOJIETHUPOBAHUS.

- NPUMEHEHHE B CBOEHM INPAKTUUYECKOM NAEATEIbHOCTH 3HAHUU 1O (PU3MKE JUIsl pEllieHUs
TEOPETUYECKUX U MIPOU3BOICTBEHHBIX 3a]1a4.

1.2. KomneTeHUMHA U HHIAMKATOPBI UX J10CTHKEHU i
OIIK-1 CriocobeH pemarh TUTIOBBIE 33/1a9M MPO(GECCHOHATBLHON ESTEILHOCTH Ha OCHOBE
3HAHUI OCHOBHBIX 3aKOHOB MareéMaTH4eCKHX, €CTECTBEHHOHAYUHBIX U 00IIenpodecCHOHATIbHBIX
JUCHUIIIMH C TPUMCHCHUCM I/IH(l)OpMaIH/IOHHO-KOMMyHI/IKaHI/IOHHI)IX TEXHOJIOTHH

Kon n HanmeHoBaHue dopmupyembie 3YH
HMHAWKATOpPa JOCTIKCHUS
KOMIIETEHITUH

nJI-1. OIIK-1 3HAHUS OOyJaromuics T0JDKEH 3HATh OCHOBHBIC (PU3HUECKUE SBICHUS, 3aKOHBI
PemraeT TunoBeIe 3agavuu Y TPaHMIIBI UX IPUMEHUMOCTH; OCHOBHBIE (DM3NUECKHE BEIMUNHBI 1
npodeccruoHanbHOK (u3MYECKIE KOHCTAHTBI, UX OIpPEIe/IcHUs, (H3MISCKUI CMBICT, CITIOCOOBI
JIESITETPHOCTH HA OCHOBE 1 SIVHHIIB HX U3MEPEHUS; PYHIaMEHTAIBHEIC (DH3HIECKUE OITBITHI U X
3HAaHUI OCHOBHBIX 3aKOHOB POJb B pa3BUTHHU HayKW; Ha3HAYCHUE W MIPUHIIUITHI CHCTBIS BOKHEHIIIIX
MaTeMaTHYeCKHX, ¢bmsuueckux npudopos (51.0.14 —3.1)
€CTeCTBEHHOHAYTHBIX YMEHUS OO0yyaromuiicst JOKEH YMETh OOBSCHUTH OCHOBHBIE HAOIOaeMBIe
JUCTIHTUIAH C IPUMEHCHHEM MIPUPOAHBIC U TEXHOTCHHEIC SBJICHUS U A()(EKTHI C MO3UIIHA
HHPOPMAITHOHHO- (dbyHIaMeHTaIBHBIX (GU3HICCKUX B3aUMOACHCTBHIA; yKa3aTh, KaKHe
KOMMYHUKaIIMOHHbIX 3aKOHBI OTIMCHIBAIOT TaHHOE SBICHUE WITH Y(PPEKT; UCTOIKOBEIBATH
TEXHOJIOTUH CMBICI (U3UYECKHUX BEITMYMH U IOHATHIA; paboTaTh ¢ mpudopamu u

obopynoBaHrueM GU3NIECKON J1ab0paTOPUH, HCIIOIE30BaTh METOIBI
AACKBATHOT'O (I)H?:I/I‘-IGCKOFO MOJCIIUPOBAHUA IJIA PCIICHUA TUITIOBBIX
3aa4 nmpodeccnonanbHol aestensHocTd (51.0.14 - V1)

HaBBIKA OOGyuaroruiicst JOKEH BIIaeTh HABBIKAMH MCIIOJB30BAHMS OCHOBHBIX
0011e(hU3MIECKUX 3aKOHOB M MPHHITKITOB JIJIS PEIISHHS TUTIOBBIX 33714
po(heCCHOHATBHOM IEATEFHOCTH; HABBIKAMH TIPUMEHECHHSI OCHOBHBIX
METO/IOB (PM3UKO-MATEMATHYECKOTO aHAIM3a ISl PELICHHUS THITOBBIX
3a1a4 MpodeCCHOHANBHOI ASSTEILHOCTH; HABBIKAMH NPABUIbLHON
9KCIUTyaTallii OCHOBHBIX IPHOOPOB 1 000pYA0BaHHS (PU3NUECKOI
naboparopun; 00pabOTKU U HHTEPIPETHPOBAHUS PE3YAbTATOB
skcnepumenTa (51.0.14 - H.1)

2. Mecto aucuumuinHbl B cTpykrype OINIOIT
JucrunnmHa «Pu3nka» OTHOCUTCS K 00s3aTelhbHOM YacTH OCHOBHOW Mpo(deCcCHOHATBbHON
o0Opa3oBarenbHON MPOrpaMMbl OakaIaBpHara.




3. O0beM TMCHUIIMHBI M BHIbI Y4eOHOH padoThl
3aueTHeix enuuaunbl  (3ET), 144

O0pem gucrmiumabel  «Pusuka» cocrasimster 4

aKaJIeMHUYEeCKHUX Jaca (Jajee 4acon).

JlucuuIunHa n3y4aeTcst:
- oyHas hopma obyuenus B 1 cemectpe
- 3ao4Has Gopma oOydeHus B 1 u 2 cemecTpax

3.1. PacnpenesieHue 00beMa JUCHUILIMHBI 110 BUAAM YueOHOii padoThl

Bun yueOHo#t paboThl

KoauuectBo wacos

0 OYHOU opmMe oOyueHUS

10 3204HOH popMe o0ydeHust

KonTakTHasi padora (Bcero) 64 16

B TOM YHCJIe NPAKTHYECKasl MOAT0TOBKA

Jlexyuu (J1) 32 8

Jlabopamopnuie 3anamust (J13) 32 8

CamocrosiTesIbHAsA pa6oTa 00y4arouxcs 53 119

(CP)

KonTpoan 27 9
Ix3aMeH IK3aMeH

Hroro 144 144

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

KOHTaKTHas1 pa60Ta

TeJLQH HaumenoBanue pa3nenos u TeMm E:ce(:: B TOM 4HCJIC cP KOHTPOJTH
J 3
1 2 3 4 5 6 7
Paznen 1. Mexanuka

11 Marepus. JIBrmxeHne 3 3 X

12 Om3nuecKkre BETUYNHBI U X n3MepeHne. OCHOBHBIC 25 2 05 X
HU3MEPUTEIbHBIE IPUOOPHI ' '

1.3 MeTouKa BEINONIHEHHS HENOCPEICTBCHHBIX H3MEPECHUH 2,5 2 0,5 X

14 Mertomuka BEIIOHEHHUS] KOCBEHHBIX H3MepeHui. [ paduaeckuii 25 2 05 X
croco0 IpeICTaBICHNUS PE3yNETaTOB U3MEPEHH ' '

1.5 DJIeMEHTHI IOCTYNATeIEHOTO ABMKCHHUS 2 2 X

1.6 [IpoBepka 3aK0Ha COXpaHEHHsI IMITYIIbCa 3,5 2 15 X

1.7 DJeMEeHTHI BpaIaTeIbHOTO IBUYKCHUS 2 2 X

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

1.9 DeMeHTHI KoJIe0aTeIbHOE IBIKEHNAE 3 3 X

110 HUccrnenoBanne xoebaTelbHOTO IBIKESHUS, H3MEPEHUE 35 2 15 X
YCKOpeHHs cCBOOOTHOTO MaJCHHUS IIPU MIOMOIIIX MasiTHUKA ' '

1.11 MexaHH4eCKUe BOJTHBI 2 2 X

1.12 OcHOBBI CHIELIMAJIBHON TE€OPUH OTHOCUTEJILHOCTH 3 3 X

Paznen 2. MonekynsipHasi pu3uka U TEpMOAMHAMUKA

21 OcHOBBI MOJIEKYISIpHO-KUHeTHYecKoi Teopuut (MKT). 2 2 X
SIBnenust nepeHoca

2.2 MornekynsipHble SIBIEHUS B ra3zax 3 3 X

2.3 MornekysipHbI€ SIBJICHUSI B XKHJIKOCTSIX 3 3 X

2.4 Hccnenosanue TeueHus BI3KOM KHUIKOCTH 3,5 2 1,5 X
HccrenoBanue CBONCTB MMOBEPXHOCTHOTO CJIOS XKHUIKOCTH,

25 n3MepeHne ko3¢ (UIEeHTa TOBEPXHOCTHOTO HATSKEHUS 3,5 2 15 X
KHUJIKOCTH

2.6 MosekyssipHbIE SIBICHHS B TBEPIBIX TellaxX 3 3 X

2.7 N3yuenne 3axoHa ['yka. MccienoBanue MOIysl yOPYTOCTH 35 2 15 X

2.8 TlepBoe HaYaI0 TEPMOAUHAMHKH 2 2 X

2.9 Bropoe Haya0 TEPMOIUHAMHUKI 2 2 X

Pasznen 3. DnekTpuIecTBO U AJIEKTPOMArHETU3M

3.1 DJIEKTPHUUYECKOE TI0JIC B BAKYyME 2 2 X

32 DnexTpudeckue 1nenu. M3mepenne Gu3ndecKnx BEIMINH 35 2 15
JIEKTPOU3MEPHUTEIHHBIMU TPHOOpaAMHU ' '




3.3 BemecTBo B 2JIEKTPHYCCKOM I10JIE 3,5 3,5 X

3.4 IToCTOSIHHOC MAarHUTHOE TI0JIC B BAKYYME M BEIICCTBE 2 2 X

3.5 HccnenoBanre MarHUTHOTO TI0JISI [IOCTOSIHHOIO MarHUTa 3,5 2 15 X

36 JIBrkeHHe 3apsKEHHBIX YaCTHIL B JICKTPUIECKOM U 35 35 <
MarHUTHOM IOJIC

3.7 IToCTOSIHHBIN ANEKTPUYECKUN TOK 3 3 X

38 DJIeKTpOMarHUTHAs MHIYKIIMS U IIEPSMEHHbBIN 3JICKTPHUCCKUN 2 5 <
TOK

39 HccnenoBanue NepeMEHHOTO M BBINPSIMIICHHOTO TOKA MPU 4 5 5 <
MOMOIIH ocIruiorpada

3.10 DJeKTpOMarHUTHOE I0JIe 2 2 X

Pasznen 4. Onruka

4.1 DJeMEeHTBI TeOMETPUYECKOM ONTHKH 3,5 3,5 X

492 H3mMepeHue pa3zMepoB MabIX 00OBEKTOB TPU MTOMOIIU 35 5 15 <
MHKpPOCKOIa

4.3 DneMEeHTHI BOJTHOBOM OMTUKU 4 4 X

44 HccnenoBanne BOJTHOBBIX CBOWCTB CBETA, M3MEPEHHUE [INHBI 35 5 15 <
CBETOBOW BOJIHBI IIPH NOMOIIH TM(PaKIIMOHHOMN pelIeTKH ' '

45 W3yuenue nonspuMerpa, H3MepeHHe KOHIICHTPAIUU 35 5 15 <
PAcTBOPOB ONTHYESCKH AKTUBHBIX BEIIECCTB

4.6 I’paxyrpoBKa CIICKTPOCKOINA U HCCIICIOBAHUE CIICKTPOB 3,5 2 15 X

4.7 DJIeMEHTHI KBAHTOBOH ONTHKH 2 2 X

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

5.1 DJIeMEHTHI KBAHTOBOH MEXaHUKH 2 2 X

5.2 DneMeHTHl (U3UKH aTOMa 2 2 X

5.3 DnieMeHTHI (PU3UKHM aTOMHOTO sJIpa U 3JIEMEHTAPHBIX YaCTHII 2 2 X
Kontpois 27 X X X 27
HUtoro 144 32 32 53 27

3aouHas popma 00yueHuUs
KOHTaKTHasi paboTa
Ne HanmMeHoBaHMe pa3/ielIoB U TeM Beero | g rom uncre
TEeMbI 4acoB CP | xoHTpOJBb
J J3
1 2 3 4 5 6 7
Pasnen 1. Mexanuka

11 Marepus. JIBrmxeHne 3 3 X

12 Ddu3nveckre BENUYMHbBI U UX u3Meperne. OCHOBHbIE 3 3 X
H3MEpHTEIbHbIC TIPUOOPHI

1.3 MeTomuKa BEIIOHEHUs HENOCPEICTBCHHBIX H3MEPCHUH 3 3 X

14 Metomuka BEIIOHEHHUS] KOCBEHHBIX H3MepeHuit. [ padudeckuii 3 3 X
CIOCO0 MPEJICTABICHUSI PE3Y/IBTATOB H3MEPEHHSI

1.5 DJIeMEHTHI MOCTYNATEIbHOTO ABMKCHHUS 4 4 X

1.6 IIpoBepka 3aKk0HA COXpaHEHUs] UMIYIIbCa 3 3 X

1.7 DJeMEHTHI BPAIATEIbHOTO JBUKESHHUS 4 4 X

1.8 M3ydeHre 0CHOBHOIO 3aKOHA JUHAMUKH BpAILCHHSI 3 3 X

1.9 DJIeMEHTHI KoJlebaTeIbHOE IBIKEHNE 4 4 X

110 HccrnenoBanue kore0aTeIbHOTO IBUKCHUS, U3MEPECHUE 2 2 X
YCKOpEeHHs CBOOOTHOTO MaJCHHUS TPU MIOMOIIY MasiTHUKA

1.11 MexaHu4ecKre BOJIHBI 2 2 X

1.12 OcHOBBI CHIELIMAJIBHON TE€OPUH OTHOCUTEJILHOCTH 4 4 X

Paznen 2. MonekynsipHas ¢pu3nka U TepMOAMHAMUKA

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

2.2 MoJexymsipHbIE SIBICHHUS B ra3ax 4 4 X

2.3 MoexymsipHbIC SIBICHUS B KHJIKOCTSIX 4 4 X

2.4 HccnenoBanne TedeHU BA3KOU JKUAKOCTH 2 2 X
HccnenoBanue cBONCTB IOBEPXHOCTHOIO CJI0S XKHUIKOCTH,

25 n3Mepenure kod(h(hUIMeHTa IMOBEPXHOCTHOTO HATSKECHUS 3 3 X
JKHJIKOCTH

2.6 MoJIeKy/SIpHBIC SIBJICHHUSI B TBEPABIX TelIaX 4 4 X

2.7 W3yuenne 3akona ['yka. MccaenoBanne MOYIsl YIIPYTOCTH 3 3 X

6




2.8 IlepBoe HAaYaI0 TEPMOANHAMHUKH 4 4 X
2.9 BTopoe Hayao TEPMOTUHAMHUKI 4 4 X
Paznen 3. DnekTpUIecTBO U DJIEKTPOMArHETU3M

3.1 DIEKTPUUIECKOE MOJIC B BAKYYME 4 4 X

32 Onexrpudeckue nenu. Vizmepenne GU3ndecKiux BEININH 3 3
IEKTPOU3MEPHUTENLHBIMU IPHOOPaMU

3.3 BelecTBo B 3IEKTPUUYCSCKOM TOJIE 4 4 X

3.4 ITocTosiHHOE MarHUTHOE I0JIE B BAKYYME U BEIIECTBE 4 4 X

35 HccnenoBanne MarHUTHOTO MOJIsI MOCTOSSHHOTO MAarHUTa 3 3 X

36 JIBrkeHue 3apsKEHHBIX YaCcTHIl B JIEKTPUIECKOM U 3 3 X
MarHMTHOM HOJIE

3.7 IToCTOSIHHBIN ANEKTPUYECKUN TOK 3 3 X

38 OnexkTpoMarHuTHas MHAYKIUS U IEPEMEHHBIH JIeKTpHYECKUI 2 5 <
TOK

39 HccnenoBanne nepeMEeHHOTO U BBINPSIMIIEHHOTO TOKa MPU 2 2 <
MOMOIIM ocumorpada

3.10 DJICKTPOMArHUTHOE MOJIE 3 3 X

Paznen 4. OnTuka

4.1 OeMeHTHl TeOMEeTPUYECKONH ONTUKU 4 4 X

42 N3mepenue pasMepoB ManbIX 0OBEKTOB IPHU TOMOIIU 2 2 X
MHKpOCKOTIa

4.3 DneMEeHTHI BOJTHOBOM ONTUKU 8 8 X

44 HccrnenoBanue BOJTHOBBIX CBOMCTB CBETA, H3MEPEHHE JUTHHBI 3 3 X
CBETOBOW BOJIHBI P MOMOIIHU TU(PPAKIIMOHHON PEeLISTKH

45 W3ydeHue nonspumerpa, i3MepeHne KOHIIEHTPALUH 3 3 X
PAcTBOPOB ONTHYESCKH AKTUBHBIX BEIECTB

4.6 I’pagyrpoBKa CIIEKTPOCKONA M HCCIICIOBAHHUE CIICKTPOB 3 3 X

4.7 DJeMeHTHI KBAHTOBOH ONTHKH 3 3 X

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

51 DJeMeHTHI KBAaHTOBOH MEXaHHUKU 4 4 X

5.2 OJeMeHTHI PU3UKH aToMa 2 2 X

5.3 OneMeHTHl PU3UKH aTOMHOTO Spa M HJIEMCHTAPHBIX YACTHII 4 4 X
KonTposs 9 X X X 9
Hroro 144 8 8 119 9

4. CTpyKTYypa U coliep;kaHue JHUCHHMILIMHBI, BKJIIOYaoLIee NPAKTHYECKYI0 NOAT0TOBKY

[IpakTHyeckas MOATOTOBKA IMPHU pean3alli y4eOHbIX NPEIMETOB, KypCOB, TUCIHUIUINH
(Momynei) opraHu3yeTcst IMyTeM T[POBEACHUS  MPAKTUYECKUX  3aHATHH, MPAaKTUKYyMOB,
71a00paTOpHBIX pabOT U MHBIX aHAJIOTMYHBIX BUAOB YUYEOHOHN NEATENbHOCTH, MIPEIyCMaTPUBAIOIINX
ydacTHe OOy4arolMXCs B BBIIOJIHEHUH OTIENBHBIX AJIEMEHTOB pPAa0OT, CBA3aHHBIX C Oymymien
npodeccuoHaIbHOM 1€ATENbHOCTHIO.

[IpakTHyeckas MOAroTOBKA MOXET BKIIIOUATh B ce0sl OT/AEIbHbIE 3aHATHUS JIEKLIHOHHOTO THIIA,
KOTOpbIE TMpeaycMaTpuBalOT nepenady ydeOHo nHpopmanuu oOyyaroniumcs, He0OXOIUMOM st
MOCJIETYIOIIETO BHIMOJIHEHUS paboT, CBA3aHHBIX ¢ Oynyiieil npodeccuoHanbHOMN e TeNbHOCTHIO.

PexomeniyeMblii 00b€M NIPAKTHUUECKOM MOATOTOBKH (B MPOILIEHTAaX OT KOJMYECTBAa 4acoB
KOHTAKTHOM paboThl) /Ui AUCIUILINH, PEATU3YIOLIHX:

- oomenpodeccronanpabie kKomnetenmun (OI1K) ot 15 1o 50 %.

4.1. Conep:xkanue JUCHUNIMHBI

Pazgen 1. Mexanuka. Matepus u ee Buibl. [IBmwkenue u ero ¢(opmel. Kunemaruka
IIOCTYIIATEJIbHOTO  JIBWKEHMs. JI[MHAMMKAa TNOCTYyNaTeJbHOTO  JABWKEHUSA. OHEPreTUYECKHE
XapaKTEpUCTHKHU NOCTYNATEIbHOr0 ABMkeHU. KuHemaTnka BpanaTeapHOro 1BUKeHus. JnHamuka
BpalIaTeIbHOTO JBWKEHUS. OHEPreTUYECKHE XapaKTepHUCTUKH BpaIIaTEIbHOIO JIBH)KCHMS.
XapaKkTepUCTUKN KoJiebaTesIbHOE IBM)KEHUE. BUabpl MexaHMYECKUX KOJIeOaHUN M MX ypaBHEHHS.
IMapmonuyeckuii ocuusIsATOp. BOTHOBOM Mpouecc U ero XapakKTePUCTUKHU. THIBI MEXaHUYECKHUX
BOJH. OCHOBHBIE MOJIOKEHUS criennaibHON Teopur oTHOCUTENbHOCTH (CTO). OCHOBHBIE 3aKOHBI
CIIEMaJIbHON TEOPUU OTHOCHUTEIBHOCTH.




Paznea 2. Mouiexkyasipaas ¢pusznka u tTepMoguHaMuka. OCHOBHBIE MIOHATUS U YpaBHEHUS
MOJIEKYJIApHO#N (pu3nuku. OCHOBHBIE TOJOKEHUSI MOJICKYJIAPHO-KMHETHYECKOW Teopuu. JBYKeHHE
MOJIEKYJI BellecTB. SIBieHus nepeHoca. MoneKyispHble BJIEHUS B ra3ax. MoJeKyJspHbIE SIBICHUS
B JKMJKOCTSAX. MoOJeKyJsIpHbIE SIBICHHUS B TBEPIBIX TejaaX. OCHOBHbBIE NOHATHS TEPMOJUHAMHKHU.
Buytpennsas sHeprus rasa. TermoBoe wusnyuyeHue. IlepBoe Hauano TEPMOJMHAMHMKHA M €T0
IIPUMEHEHHE K n3onpoueccaM. Teroseie gpuraTesd. JHTponusa. Bropoe Ha4ano TepMOJUHAMUKY.

Pa3nes 3. DiekTpHYeCTBO M 3JIEKTPOMArHeTHU3M. DJIEKTPOCTATHKA. DIEKTPUUECKOE 110JIE
B BakyyMe. BemniectBo B anekTpruyeckoM mnosie. OCHOBHBIE MOHATHS ITOCTOSHHOTO JIEKTPHYECKOTO
TOKa. OCHOBHBIE 3aKOHBI IIOCTOSIHHOTO JJIEKTPUYECKOT0 TOKA. [IOCTOSHHBIN 3IEKTPUYECKUN TOK B
pa3IMyHBIX cpenax. MarHuTHOe mojie, €ro CBOMCTBA M XapaKTEPUCTUKUA. MarHuTHBIE CBOMCTBA
BEUICCTB. JJICKTPOMAarHuTHas WHAYKLUUS M CaMOMHIYKUMsS. IIepeMEHHBIN 3IEKTPUYECKUH TOK.
DIEKTPOMarHUTHOE TOJIe. DIEKTPOMAarHUTHBIC KOJIeOaH!s. DIEKTPOMArHUTHBIC BOJTHEI.

Paznen 4. Onruka. DIeMEHTHI T€OMETpUUYECKOW ONTHKU. VHTepdepeHIus cBera.
Hudpakus u monsipusanus cBera. Jucnepcus ceera. TemmoBoe uznyuenue. ®orosrdpdexr. ekt
KomnroHna. JlaBieHue cBera.

Paspen S. KBanroBas mMexanuka. @uU3nKa aTomMa, aTOMHOIO S1Apa M 3JEMEHTAPHBIX
yactun. Popmyna npe bpoitna. Judpakius >1eKTpoHOB M HEWTPOHOB B KpHCTaslax.
Heonpenenennoctu I'eiizenOepra. CooTHoulleHHE HeomnpeneneHHocTeil. BosHoBas (yHKuums.
VpaBuenust llpeaunrepa. Monenu crpoeHust atoma. DJIeMEHTbl COBPEMEHHOH (M3UKU aTOMOB U
Mmosiekyn. CtpoeHue siipa aroma. PaaroakTuBHOCTh. SnepHble peakuuy. DIeMEHTapHbIE YaCTHIIbL.
@yHIaMEHTAIIBHBIE B3aUMOJCHCTBUS.

4.2. Conep:xanue JeKIUM
Ounas ¢gopma o0yuenust

Ne /m Kpatkoe copeprxanue JeKiuii KomnuectBo | Ilpakrnueckas
4acoB HO/ITOTOBKA
1 OeMeHTHI MOCTYNATEeIFHOTO ABHKCHUS 2 +
2 DneMeHThI BpallaTeJIbHOTO JIBUKEHHUS 2 +
3 MexaHH4YeCKHe BOJHBI 2 +
4 OcHoBBI MoJeKyIsIpHO-KHHeTHUecKoi Teopun (MKT). SIBnenus nepeHoca 2 +
5 [lepBoe HauaI0 TEPMOANHAMUKH 2 +
6 Bropoe Hayasno TepMoJIMHAMUKH 2 +
7 DNEKTpUUECKOE MOJIE B BAKYYME 2 +
8 [TocTosiHHOE MarHUTHOE TOJIE B BaKyyMe M BEIIECTBE 2 +
9 DneKTpOMarHuTHasE MHAYKIHS U IepEeMEHHbIH JIEKTPHYECKHI TOK 2 +
10 | DyeKTpOMArHUTHOE MOJIe 2 +
11 OeMeHTHI BOJIHOBOH ONTHKH 4 +
12 OeMeHTHI KBAaHTOBOH ONTHKH 2 +
13 OeMeHTHI KBAHTOBOI MEXaHUKH 2 +
14 OneMeHTHI (PHU3UKH aToMa 2 +
15 OneMeHTHI (PU3UKH aTOMHOTO Spa M YJIEMEHTAPHBIX YaCTHII 2 +
Hroro 32 16%
3aounas popma o0yueHust
Ne /it Kpatkoe conepxanue nexuui KomnuectBo | IlpakTuueckas
4acoB MO/ITCOTOBKA
1 MexaHn4ecKue BOIHbI 2 +
2 OcHOBBI MOJIeKyIIsIpHO-KHHeTHUecKoi Teopuu (MKT). SIBnenus nepeHoca 2 +
3 DneKTpOMarHuTHasE HHAYKIHS U [IePEeMEHHBIH JIeKTPUIECKHUI TOK 2 +
4 OneMeHTHI (PHU3UKH aToMa 2 +
Hroro 8 16%




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

Ne HanmenoBanne nabopaTOpHBIX 3aHATHH KonmuuectBo | Ilpaktnueckas
n/n 4acoB HO/ITOTOBKA
1 | ®usuyeckue BeIMYHHBI U UX U3MepeHre. OCHOBHbBIC U3MEPHUTENILHBIE PUOOPHI 2 +
2 | Mertouka BBITIOJTHEHUsI HETIOCPEICTBEHHBIX H3MEPEHHH 2 +
3 | Meroauka BBITIOTHEHUs] KOCBEHHBIX n3Mepenuil. ['padudeckuii criocod 2 +
TPE/ICTABIICHHS PE3YIBTATOB H3MEPEHHS
4 | TIlpoBepka 3aKOHA COXpaHEHHsI UMITYIIbCa 2 +
5 | M3yyeHne 0CHOBHOIO 3aKOHA TMHAMHKH BpaIlICHHS 2 +
6 | MccnenoBanue koae0aTeIbHOTO ABMKEHHS, N3MEPEHUE YCKOPEHHUS CBOOOIHOTO 2 +
NaJICHUs! IPHU TOMOIIM MasiTHUKA
7 | MccnenoBanue TeueHUs BSI3KOH JKUAKOCTH 2 +
8 | HMccnenoBanue cBOWCTB MOBEPXHOCTHOTO CIIOS )KUAKOCTH, U3MEPEHHE 2 +
KO3 pHIIHIEeHTa HOBEPXHOCTHOTO HATSDKEHUS! KHJIKOCTH
9 | M3yuenue 3akoHa ['yka. Mi3mMepeHne MoIysst yIpyrocTH 2 +
10 | Onexrpuueckue nenu. M3mepenue GpU3MUECKUX BETUYNH 2 +
AIIEKTPOU3MEPUTEIBHBIMHU NPUOOPAMH
11 | MccnemoBanne MarHUTHOTO IOJISI ITIOCTOSIHHOTO MarHuTa 2 +
12 | HccnenoBaHue nepeMEHHOTO M BBIPSMIIEHHOTO TOKA IIPH ITOMOIIN 2 +
ocruiorpada
13 | U3mepeHnue pa3MepoB MAITBIX OOBEKTOB MPU OMOIIA MUKPOCKOIA 2 +
14 | HccnenoBaHue BOTHOBBIX CBOMCTB CBETA, H3MEPEHHE UTMHBI CBETOBOI BOJHEI 2 +
TP TOMOIIH AU(PAKIHOHHON PEIIETKH
15 | H3ydeHue nonspuMeTpa, i3MepeHne KOHIEHTPAIH PaCTBOPOB ONTHIECKU 2 +
AKTHBHBIX BEILIECTB
16 | I'paxynpoBKa CIIEKTPOCKOIA M UCCIIEI0BAHIE CIIEKTPOB 2 +
Hroro 32 16%
3aouHas popma o0yueHust
Ne /it HanmenoBaHne mabopaTopHBIX 3aHATHI KomuuectBo | Ilpaktuueckas
4acoB TIOATOTOBKA
1 HccnenoBanne  KoneOaresJbHOTO — JBMKCHMS, HM3MEPEHHE  YCKOPEHUS 2 +
CcBOOOJIHOTO NaJeHNUSI ITPH TIOMOIIN MasiTHUKA
2 HccnenoBanue TedeHUs! BI3KOH JKUIKOCTH 2 +
3 HccnenoBanne nepeMeHHOTO U BEITPSIMIIEHHOTO TOKa MPH ITOMOIIH 2 +
ocryutorpada
4 H3mepeHne pa3MepoB MaJlbIX 0OBEKTOB MPHU MOMOIIM MUKPOCKOIA 2 +
Hroro 8 10%

4.4. Conep:kaHue NPAKTHYECKUX 3aHATHI
[IpakTHueckue 3aHATHS HE PETYCMOTPEHBI

4.5. Buabl 1 cojiep:kaHne CAMOCTOSITEIbHOM PadoThl 00y4arommXxcst
4.5.1. Buabl caMocTosITe/IbHOI padoThl 00y4alomXxcs

Bunpl camocTosTebHOM padoThl 00yJaromuxcs KonnuecTBo yacoB
110 04HOH opme 110 3a04HOH (opme
o0yueHus o0yueHus
[oaroTroBka k 1a00paTOPHBIM 3aHATHAM M K 3aIIUTE 215 -
71a00PaTOPHBIX paboT
CaMocToATEIbHOE N3YUCHHE OTACIBHBIX TEM H BOIIPOCOB 315 119
Hroro 53 119




4.5.2 CoaepxaHue caMOCTOSITEILHON pad0oThl 00Y4AK0IMXCS

Ne mi/mt HaunmeHoBaHuE TeM U BOIIPOCOB KosnnyecTBo yacos
10 O4YHOM 110 320YHOM
dopme dopme
00y4ueHUs 00ydueHUs
1 Martepus. JIBikeHHE 3 3
2 dusnvecKkre BEIMIUHBI U MX n3MepeHne. OCHOBHBIC U3MEPHUTEIbHBIC TPHOOPHI 0,5 3
3 MeToapKa BBITIOJHEHUS HETIOCPEACTBEHHBIX U3MEPCHHH 0,5 3
4 Mertouka BEITIOTHEHHS KOCBEHHBIX m3MepeHuil. [ padudeckwii criocod 05 3
MIPECTAaBICHHUS Pe3yIbTaTOB H3MEPCHHUS '
5 DJIEMEHTHI IOCTYNATEIBHOTO JIBYKESHUS - 4
6 [TpoBepka 3aK0HA COXPAHECHUS UMITYJIbCa 15 3
7 DJEeMEHTHI BpalaTeaIbHOTO JBHKCHHUS - 4
8 M3yveHne 0CHOBHOTO 3aKOHA JMHAMMKH BPAIICHHS 1,5 3
9 DeMEHTHI KoJIe0aTeaIbHOE IBIDKEHIE 3 4
10 HccrenoBanne KomebaTeIbHOTO IBMKCHHUS, H3MEPEHHE YCKOPEHUS CBOOOTHOTO 15 )
TIaICHUS TIPH ITOMOIIN MasTHIKA '
11 MexaHH9IeCKUE BOTHBI - -
12 OCHOBBI CHEIMAILHON TEOPUH OTHOCUTEILHOCTH 3 4
13 OCHOBBI MOJIEKYJSIpHO-KMHETHYeCKOH Teopuu (MKT). SIBineHus nmepeHoca - -
14 MoreKyisipHbIC SIBIICHUS B Ta3ax 3 4
15 MoneKyIsIpHbIC SIBICHUS B )KHJIKOCTSIX 3 4
16 UccnenoBanne TedeHNs BA3KOM KUAIKOCTH 1,5 -
17 HccrenoBanne CBOHCTB MOBEPXHOCTHOTO CIIOS YKHIKOCTH, U3MEpEHHUE 15 3
k03 HIFIeHTa TOBEPXHOCTHOTO HATSHKCHUS JKUIKOCTH '
18 MoreKyisIpHbIC SIBIICHHUS B TBEPJIBIX TelaX 3 4
19 W3yuenne 3akona ['yka. McciiemoBanne MOIys YOPYTOCTH 15 3
20 ITepBoe Ha4aj0 TEPMOIMHAMUKH - 4
21 BTopoe Havaa0 TepMOTHHAMUKI - 4
22 DJeKTpHUYEeCKOe IOJIe B BAKYyMeE - 4
23 Onexrpuueckue Henu. M3mepenue Gpu3nuecKux BeIUINH 15 3
JIIEKTPOU3MEPHUTEIbHBIMH TPUOOpPAMU ’
24 BeliecTBO B 2JIEKTPHYECKOM I10JIE 3,5 4
25 ITocTosiHHOE MarHUTHOE MOJI€ B BAKYyME U BEUIECTBE - 4
26 WccnenoBanue MarHMTHOTO ITOJIST IOCTOSTHHOIO MAarHUTa 1,5 3
27 JIBrkeHHe 3apsHKEHHBIX YaCTHIL B AIEKTPUUECKOM U MAarHUTHOM I10JIe 3,5 3
28 [TocTOSIHHBIN MEKTPUUECKUI TOK 3 3
29 DIeKTPOMArHUTHAS MHAYKIIHS U IEPEMEHHBIN IEKTPHUSCKUN TOK - -
30 HccnenoBanue rnepeMeHHOTO U BHITPSIMIIEHHOTO TOKA NP ITOMOIIH 5 i
ocryutorpada
31 DIeKTpOMarHUTHOE 10JIe - 3
32 DJIeMEeHThI TeOMETPUUECKON ONTHUKU 3,5 4
33 H3mepenue pa3MepoB MaJlbIX 00BEKTOB NPHU MOMOIIM MHUKPOCKOIA 15 -
34 DneMeHTHI BOJTHOBOW ONITHKH - 8
35 HccrenoBanre BOJTHOBBIX CBOMCTB CBETA, M3MEPCHUE IJIMHBI CBETOBOM BOJIHBI 15
TP NOMOITH JU(PPAKITMOHHON peIIeTKH '
36 W3ydyeHne noIsipuMeTpa, H3MEPEHHE KOHIICHTPAIMK PACTBOPOB ONITHYECKU 15 3
AKTUBHBIX BEIIECTB '
37 ['pagynpoBKa CIIEKTPOCKOIA U UCCIIEJOBAaHUE CIIEKTPOB 15 3
38 DIeMEHThI KBAHTOBON ONTHKH - 3
39 DIeMEHThI KBAHTOBON MEXaHUKHU - 4
40 OnemeHTbl pU3MKH aToma - -
41 OneMeHTH (PU3UKH aTOMHOTO Spa M YIEMEHTAPHBIX YaCTHII - 4
Hroro 53 119

5. YueOHO-MeTOAMYECKOI1 00ecniedeHHe CAMOCTOSITEILHOI padoThl 00y4arommXxcs Mo
AUCHMIIUHE
YuebHOo-MeTonuueckue pa3padbotku umerorcs B Hayunoit 6ubnuoreke ®I'bOY BO IOxHo-
VYpanbckuii ['AY:
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1. ®usuka [DneKkTpOHHBIN pecypc]: METOOUYECKHE yKa3aHUs K J1a0OpaTOpHBIM 3aHATHUAM
st oOydarommxcsi 1Mo  HamparieHuio moarotoBku: 35.03.07 TexHomorust NpoOW3BOACTBA |
nepepaboTKU CEJIbCKOXO03SIMICTBEHHOM MPOIYKIMY, HAlIPAaBIEHHOCTh BHOTEXHOIOTHS TPOU3BOICTBA
U 1epepaboTKH CeIbCKOXO3UCTBEHHOW MPOAYKIIMHU, YPOBEHb BBICIIEr0 00pa3oBaHusi OakanaBpHar,
dopma oOyuenust — ounasi / Coct. C.B. lllamuna, H.P. Illtanesa. - Tpounk: KOxuo-Ypansckuii [AY,
2023. — 88 c. Pexxum moctyna: https://edu.sursau.ru/course/view.php?id=9341.

2. ®usuka [DNeKTPOHHBIA pecypc]|: METonuvecKHe yka3aHHs K Ja00paTOpHBIM 3aHSATHIM
i oOydarommxcsi 1Mo HamparieHuio moarotoBku: 35.03.07 TexHomorust MpOW3BOACTBA H
nepepaboTKU CEeIbCKOXO3SIICTBEHHON MPOIYKIUH, HAIIPaBIEHHOCTh BHOTEXHONIOTHs TPOU3BOACTBA
U 1epepaboTKH CEeNbCKOXO35IICTBEHHON MPOYKIIMHU, YPOBEHb BBICIIETO 00pa3oBaHus OakaiaBpHar,
dbopma oOyuenus — 3aounas / Coct. C.B. llamuna, H.P. [lItanesa. - Tpounk: FKOxHO-Ypaabckuii
TAY, 2023. — 29 ¢. Pexxum noctyma: https://edu.sursau.ru/course/view.php?id=9341.

3. lamuna, C. B. ®usuka [DIeKTpOHHBIN pecypc]: METOAMYECKHE PEKOMEHIAIMH 10
OpraHu3allMi CaMOCTOSTENIbHOW paboThl Ui OO0y4yaromuxcs IO HAMpPaBICHUIO TOATOTOBKU:
35.03.07 TexHomorus MPOU3BOACTBA U TMEPepabOTKU CEIbCKOXO3SHCTBEHHOW MPOAYKIIUH,
HaIpaBJICHHOCTh BHUOTEXHONOrMS HPOM3BOACTBA M NEpepabOTKU  CEIbCKOXO35SHCTBEHHOMN
npoaykuuu, Gopma obyuenust — ounas / C. B. Illamuna. - Tpounk: FOxuo-VYpansckuii I'AY, 2023. -
37 c. Pexxum noctymna: https://edu.sursau.ru/course/view.php?id=9341.

4. llamuna, C. B. ®usnuka [DneKTpoHHBIA pecypc]: MeTonuyecKue pPeKOMEHAAMH IO
OpraHu3alii CaMOCTOSTENIbHOW paboThl UIs OOydYaloOMMXCS IO HAaNpaBICHUIO TTOATOTOBKU:
35.03.07 TexHomorus MPOU3BOACTBA U MEPepabOTKU CEIbCKOXO3SHCTBEHHOW MPOAYKIIUH,
HaIpaBJICHHOCTh BHOTEXHONOrMS HpPOM3BOACTBA M NEpepabOTKU  CEIbCKOXO35SHCTBEHHON
npoaykuuu, popma o0ydenus — 3aounas / C. B. Illamuna. - Tpounk: FOxHo-Ypansckuii I'AY, 2023.
- 45 c¢. Pexxum poctyna: https://edu.sursau.ru/course/view.php?id=9341.

6. @OH/ OIIEHOYHBIX CPEICTB VIS MPOBEAEHUSI MPOMEKYTOUHOM aTTecTaluu
00y4aromUXCH M0 JMCUHUILIHHE
JIy1st ycTaHOBJIEHUSI COOTBETCTBHSI YPOBHS MOATOTOBKH oOydarontuxcst TpedoBanusim OI'OC
BO pa3zpabotan HoHA OIEHOYHBIX CPENCTB AJIS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOBEICHUS
MPOMEKYTOYHOU aTTecTalMi OOy4aromuxcss 1o aucuuiuinHe. DOOHJ OIEHOYHBIX CPEJCTB
npexacrasieH B [Ipunoxxenun.

7. OcHOBHasI U IONOJIHUTEJIbHASA yueOHasi TUTepaTypa, Heo0XoAMMas 115 0CBOCHHUS
AUCUMITUHBI
OcHOBHast ¥ JOMNOJHUTENbHAs ydeOHas nuTeparypa umeercs B Hayuynolt Oubiamoreke u
ANIEKTPOHHOM MH(pOpMaMOHHO-00pa3oBarenbHoi cpeae PI'BOY BO 0xHo-Ypansckuii TAY.

OcHoBHas:

1. I'pabosckuii, P. . Kypc ¢usuku / P. . I'paboBckuit. — 14-e u3n., crep. — CaHKT-
[TerepOypr : Jlans, 2024. — 608 c. — ISBN 978-5-507-47391-5. — Tekcr : anexTpoHHbI# // JIaHb :
ANIEKTPOHHO-OMOMMoTeunass cucrema. — URL:  https://e.lanbook.com/book/367019  (nara
obpamenus: 02.05.2024). — Pexum goctyna: st aBTOPHU3. TTOJIb30BaTeNEH.

2. Vanos, U. B. OcHoBbl pusuku u 6nodusuku : yuebHoe nocodue / . B. MIBanoB. — 2-e
u3n., ucnp., pon. — Cankr-IletepOypr : Jlans, 2022. — 208 c¢. — ISBN 978-5-8114-1350-8. —
Texct : onekrpoHHslid //  JlaHp : dneKkTpoHHO-OMOnmmoreuHas cucrema. — URL:
https://e.lanbook.com/book/210917 (mara oOpamienusi: 02.05.2024). — Pexum poctyma: s
aBTOpPHU3. NOJIb30BATENEH.

3. amwuna, C. B. ®u3nka. DiaeKTpudecTBo u AekrpomarHetn3M. OnTuka. Ous3mnka atoma u
aTOMHOTO A1pa : yuebHoe nocobue ais By3oB / C. B. lllamuna. — Canxt-IletepOypr : Jlans, 2022.
— 172 ¢. — ISBN 978-5-8114-8856-8. — Tekct : snektpoHHbld // JlaHb : >IEKTPOHHO-
oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/200375 (nara oOparieHus:
02.05.2024). — Pesxum 1oCTyma: i aBTOPHU3. TOJIb30BaTEICH.
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JdonmostHuTeIbHAS

1. Bucman, I A. Kypc obmeit ¢usuku. B 3 tomax. Tom 1. Mexanunka. MonekynspHas
¢usuka. Konebanust u BonHBI : yueOHOe ocobue st By3oB / . A. 3ucman, O. M. Tonec. — 11-e
u3n., crep. — Cankr-IletepOypr : Jlans, 2024. — 340 c. — ISBN 978-5-507-47680-0. — TexcrT :
AIIEKTPOHHBIN // Jlanb : ANIEKTPOHHO-OUOIHOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/404006 (mara o6pamienus: 02.05.2024). — Pexum gocrtyma: uis
aBTOPHU3. I10JIb30BATEIICH.

2. 3ucman, I. A. Kypc o6meit pusuxu. B 3 1. Tom 2. DnekrpuuectBo U marmetusm / . A.
3ucman, O. M. Togec. — 9-e uzn., crep. — Cankr-IletepOypr : Jlans, 2022. — 360 c. — ISBN
978-5-507-44379-6. — Tekct : anekTpoHHBIN // JlaHb : 37EKTPOHHO-OMOIMOTEYHAs CUCTeMA. —
URL.: https://e.lanbook.com/book/222653 (nara obpamenus: 02.05.2024). — Pexxum mocryma: ajis
aBTOPHU3. I10JIb30BATEIICH.

3. 3ucman, I. A. Kypc obmieit pusuku : yuyebHOe mocodue s By30B : B 3 ToMax / [. A.
3ucman, O. M. Tonec. — 8-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2022 — Tom 3 : Onruka.
®u3rka aToMoB U MoJeKkyn. Pusnka aToMHOro sipa U Mukpodactur, — 2022. — 504 c. — ISBN
978-5-507-44508-0. — Tekct : anekTpoHHBIN // JlaHb : 37EKTPOHHO-OMOIMOTEYHAs CUCTeMA. —
URL: https://e.lanbook.com/book/233285 (nara oopamienus: 02.05.2024). — Pexxum gocrtyma: s
ABTOPHU3. I10JIb30BATEIICH.

4. KamamnukoB, H. II. ®usuka. NHTepHeT-TecTupoBanue 0a3oBbix 3Hanuii / H. IL
Kanamraukos, H. M. KoxxeBaukoB. — 3-¢ u3g., crep. — Cankr-IlerepOypr : Jlans, 2024. — 152 c.
— ISBN 978-5-507-48771-4. — Tekct : 3neKkTpoHHBIN // JlaHb : BIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/362912 (nara obpamienus: 02.05.2024). — Pexum
JIOCTYTIA: JIJIsl aBTOPH3. MOJIb30BATEIICH.

5. Jlusennes, H. M. Kypc ¢usuku : yuebnuk / H. M. JluBenneB. — 7-e u3n., crep. —
Cankr-IlerepOypr : Jlansb, 2022. — 672 c¢. — ISBN 978-5-8114-1240-2. — TeKcT : 31€KTPOHHBIIA //
Jlanb : anexTponHO-OMONMOTeuHas cuctema. — URL: https://e.lanbook.com/book/210782 (nara
obpamienust: 02.05.2024). — Pexxum goctyna: AJsi aBTOPH3. OJIb30BaTENCH.

6. ®usnka [DNEeKTPOHHBIN pecypc]: yaeOHoe mocodue sl 00yJIaromuXcs 10 HAIPaBICHUIO
noarotoBku 35.03.07: TexHomorusi MNpOM3BOACTBA U MepepabOTKH  CeIbCKOXO35iCTBEHHON
MIPOAYKIIMHU, YPOBEHb BbICIIEro oOpa3zoBanus: OakanaBpuar / C.B. lllamuna ; IOxHO-Ypanbckuit
I'AY, UHcTutyT BetepuHapHOW MenuiuHbl.— Tpounk: KOxHo-Ypanbckuii TAY, 2020. — 138 c.
Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/ivm/fbmi097.pdf.

8. Pecypchbl mH(pOPMALHOHHO-TEIeKOMMYHUKAIMOHHOI ceTn «AHTepHETY,
Heo0XoAUMbIe /ISl 0CBOEHUS! T CIUTIIMHbI

1. DnexkTpoHHO-OMOIMOTEUHAs cUCTeMa M3JaTeNbCcTBa «JIaHb» [DIeKkTpoHHBIN pecypc]. —
Cankr-IlerepOypr, 2010-2024. — Pexxum noctyma: http://e.lanbook.com/. — Jloctyn mo noruHy u
HapoJIo.

2. Hayunas onektponHas Oubmuotexka eLIBRARY.RU [DnextponHBIH pecypc]
[MHpOpPMaIMOHHO-aHAMUTHYECKUH TopTan]. — Mocka, 2000-2024. — Pexum pgoctyna:
http://elibrary.ru/.

3. DneKkTpoHHO-OMOJIMOTEYHass cHucTeMa «YHUBEpcUTETCKas OubnuoTexka OHJIAWH
[DnekTponHsbIid pecypc]. — MockBa, 2001-2024. — Pexxum mocrtyna: http://biblioclub.ru/. — Joctyn
0 JIOTUHY U TapoJIio.

4. KOxHO-YpanbCcKuil TOCYAapCTBEHHBIN arpapHblii YHUBEPCUTET [DIEKTPOHHBIN pecypce] :
odurl. caift. — 2024. — Pexxum noctyna: http://roypray.pdy/.

9. MeToanyeckue yKazaHus s 00y4aIOIMXCS 10 0CBOCHHIO THCIUTIIHHbI
VYuebHO-MeToanuecKue pa3paboTku uMmeroTcss B HaywHoil OubnmuoTexe M AIEKTPOHHOM
nHpopmarmorHo-oopazoBareabHOM cpene @I'BOY BO IOxHo-Ypansckuit [AY:
1. ®usuka [DneKkTpOHHBIN pecypc]: METOOUYECKHE yKa3aHUs K J1a0OpaTOpHBIM 3aHATHUAM
i oOydarommxcsi 1Mo HamparieHuio moarotoBku: 35.03.07 TexHomorust NpOW3BOACTBA |
nepepabdOTKU CeTbCKOXO3SMCTBEHHON MPOAYKIINH, HAPaBIEHHOCTh BHOTEXHOIOT s TPOU3BOJICTBA
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U 1iepepabOTKH CEeNIbCKOXO3SHCTBEHHON MPOJYKIIMU, YPOBEHb BBICIIETO 00pa3oBaHUs OakaiaBpHar,
dbopma o0yuenust — ounasi / Coct. C.B. llamuna, H.P. lltanesa. - Tpoutik: FOxuo-Ypanbckuii ['AY,
2023. — 88 c. Pesxxum moctyna: https://edu.sursau.ru/course/view.php?id=9341.

2. ®usuka [DNEeKTPOHHBIA pecypc]: METOAMYECKHEe YKa3aHHS K JJaOOpaTOPHBIM 3aHATHUSIM
JUIsE  OOydJaromuxcss 10 HampaBieHuro moarotoBku: 35.03.07 TexHomorus mNpou3BOACTBA H
nepepaboTKU CEeIbCKOXO3SIICTBEHHON MPOIYKIMH, HAIIPaBIEHHOCTh BHOTEXHOIOTHs TPOU3BOACTBA
U 1epepabOoTKH CEeNbCKOXO035HCTBEHHON MPOYKIIMH, YPOBEHb BBICIIETO 00pa3oBaHus OakaiaBpHar,
dbopma oOyuenus — 3aounas / Coct. C.B. llamuna, H.P. [lItanesa. - Tpounk: FOxHO-Ypaabckuii
TAY, 2023. — 29 ¢. Pexxum pocryma: https://edu.sursau.ru/course/view.php?id=9341.

3. Illamuna, C. B. ®usuka [DNEKTPOHHBIH pecypc]: METOIUYECKHe PEKOMEHAAINH TI0
OpraHM3alil CaMOCTOSITENIbHON paboThl Al OOyYaroIIMXCsl IO HANpaBICHUIO MOATOTOBKHU:
35.03.07 TexHosnorus mpOU3BOACTBA U IEpPEpabOTKU CEINbCKOXO3SMCTBEHHOW IPOAYKLUH,
HANpPaBICHHOCTh BHOTEXHOJOrMs MPOM3BOACTBA M MepepabOTKU  CeIbCKOXO3SHCTBEHHON
nponykuuu, popma odyuenust — ounast / C. B. llamuna. - Tpounk: FOxHo-Ypanbckuii ['AY, 2023. -
37 c. Pexxum nmocrtyma: https://edu.sursau.ru/course/view.php?id=9341.

4. amuna, C. B. ®usuka [DneKTpOHHBIN pecypc]|: METOAMYECKUE PEKOMEHIAIUU I10
OpraHHU3allMi CaMOCTOSITENIbHONH paboThl ANl OOyYaroIIMXCsl IO HAMpaBICHUIO MOATOTOBKHU:
35.03.07 TexHomorus mpOU3BOACTBA U MEpPEepabOTKU CEIbCKOXO3SMCTBEHHOW IPOAYKIUH,
HANpaBICHHOCTh BHOTEXHONOTHS MPOU3BOACTBA M MEepepabOTKU  CEIbCKOXO3SHCTBEHHON
nponykuud, popma o0ydenus — 3aounas / C. B. Illamuna. - Tpounk: FOxHo-Ypansckuii [AY, 2023.
- 45 c. Pexxum moctyna: https://edu.sursau.ru/course/view.php?id=9341.

5. @usnka [DNeKTpOHHBIN pecypc]: yaeOHoe mocodue At 00yqaronuxcs Mo HalpaBICHHUIO
nonrotoBkn  35.03.07: TexHonorus mpOU3BOACTBA M TEPEPadOTKH  CEIIbCKOXO3SMCTBEHHOM
MPOAYKIIMU, YPOBEHb BbICIIero oOpasoBanms: OakanaBpuar / C.B. Illamuna ; FOxHO-Ypasibckwii
I'AY, Unctutyt BerepuHapHoi MenuuuHbl.— Tpouuk: FHOxHo-Ypansckuit I'AY, 2020. — 138 c.
Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/ivm/fbmi097.pdf

10. CoBpemennblie HHGOPMALMOHHBIE TEXHOJIOTHH, HCIIOJIb3yeMble MPH 0CYIIeCTBICHUU
00pa30BaTeJBLHOIO NMpoLecca M0 JUCHUILIHHE, BKII0Yas IepedeHb MNPOrpaMMHOI0
olecrieyeHHsI 1 UH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoil OubnuoTeke ¢ TEPMUHAJIBHBIX CTAaHLUH MpPEAOCTaBIsAETCS AOCTYN K 0Oa3am
JTAHHBIX:
- TexakcnepT (MH(POPMALIMOHHO-CIIPABOYHAs CUCTEMA);
- DNEeKTPOHHBIN Karajor HNHucturyTa BETEPUHAPHOU MEIULIMHBI -
https://sursau.ru/about/library/contacts.php

[Mporpammuoe obecneuenne:. MyTestXPRo 11.0; Windows 10 Home Single Language
1.0.63.71; Microsoft Windows PRO 10 Russian Academic OLP 1License NolLevel Legalization
GetGenuine; Windows XP Home Edition OEM Sofware; Microsoft OfficeStd 2019 RUS OLP NL
Acdmc; Google Chrome; Moodle.

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

Y4eOHble ayluTOPUM AJIs1 TNPOBENACHHUS 3aHATHH, NMPEIyCMOTPEHHBIX NPOrpaMmoi,
OCHaIIleHHbIC 000PY10BaHHEM U TEXHHYECKHMH CPeACTBAMH 00y4eHHA

1. YyeOnas aynutopusi Ne424, ocHaieHHas 000pyI0OBaHUEM U TEXHUYECKUMU CPEIACTBAMHU
JUISL BBITTOJTHEHUS J1a00paToOpHBIX paloT.

2. Aymumropusi Ned22, ocHamieHHas ~MYJIBTHMEAMWHBIM  KOMIUIEKCOM  (HOYTOYK,
BUJIEOIIPOEKTOD).

ITomemeHus 1J1s1 CAMOCTOSITEILHOM Pad0ThI 00y4aroUIuXCst

1. ITomemenne 420 17151 cCaMOCTOATENBHOM PabOThI, OCHAIIEHHOE KOMITBIOTEPHOM TEXHHUKOM
C TOAKJIIOYEHUEM K ceTH «/HTepHeT» U obeclieueHnueM 10CTyIa B 3JEKTPOHHYIO HH()OPMAIIMIOHHO-
obpazoBarenbhyto cpeny PI'BOY BO HOxHo-Ypansckuii [AY.
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IlepeuyeHb 000py10BaHUSI U TEXHUYECKHUX CPEACTB 00yUeHMsi: ocuuiorpad, MEKPOCKOIT
MBU-1, nonsipuMeTp, MWTAaHTCHIUPKYIb, cekyHaomep, Tepmomerp TTXK, HoyrOyk Lenovo G570,
npoekTop ViewSonic, sxkpax
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HNPUJIOKEHUE

®OH/I OHEHOYHBIX CPEJACTB
JUTSL TEKYIIETO KOHTPOJISl YCIICBAEMOCTH U TIPOBEJCHUS TPOMEKYTOYHOM aTTeCTaIH
o0yJarommxcs
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1. KoMneTeHIIuM U UX HHAUKATOPBI, popMupyeMble B IpoLecce OCBOCHU S JUCIUNINHBI
OIIK-1 CrnocobeH pemiath TUIIOBBIE 3a/1au MPO(HECCHOHATBHON NIEATeTLHOCTH Ha OCHOBE
3HAaHUM OCHOBHBIX 3aKOHOB MAaTreMaTniuCCKUX, C€CTCCTBCHHOHAYYHbBIX U O6H_I€Hp0(beCCI/IOHaJILHLIX

JVCHUIIINH C IPUMCHCHHUEM I/IH(i)OpMaI_[I/IOHHO'KOMMYHI/IKaI_II/IOHHBIX TEXHOJIOTHH

®opmupyembie 3YH Hammenosanue
OIICHOYHBIX CPEJICTB
Kon n -
HAaMMEHOBAaHHUE = E o
WH/IUKATOPA § % E Er
JIOCTHYKCHUS 3HAHUS YMEHUS HABBIKH > [g %‘ §
KOMIIETCHIIUH it E § E
2.
=
WA-1. OIIK-1 Oo0yyaronuiics OO6yuaromuiics OO6yuaromuiics Ormpoc Ha DK3aMeH
Pemmaer TumoBsIe JOJDKEH 3HATh JTOJDKEH YMETh JTOJDKEH BIAJIETh nmabopaTopHOM
3amaun OCHOBHBIE O0OBSICHUTD HaBBIKAMHU 3aHATHH
npoecCHOHANbHON | (hM3MUYECKHE SBICHUS, | OCHOBHEIC HCTIOJIE30BaHHS OTuer o
JIeSTeTbHOCTH Ha 3aKOHBI M TPAHUIIB NX | HaOIromaeMbIe OCHOBHBIX nmabopaTtopHOH
OCHOBE 3HaHUH MIPUMECHIUMOCTH; TIPUPOIHBIC U obmedmuyeckux | pabdorte
OCHOBHBIX 3aKOHOB OCHOBHBIC TCXHOI'CHHBIC 3aKOHOB U TeCTI/IpOBaHI/Ie
MaTCMaTUYCCKHX, (1)1/131/111e01<1/1e SIBJICHUA U TMIPUHIUIIOB JJId
€CTCCTBECHHOHAYYHbI BCJIIMYUHBI U BCI)(beKTI)I C peUICHUS TUIIOBBIX
X TUCHHUIUINH C ¢busnyeckre MO3UIINU 3aja4
[IPUMEHEHHUEM KOHCTAaHTBI, X (hyHIaMEHTaNIBHBIX | MPOQECCHOHATBHOM
nH(OpPMAITMOHHO- OIIpENETIECHUS, ¢dusryeckux JIEITEILHOCTH,
KOMMYHUKAIIMOHHBIX | (PU3UYECKHNA CMBICI, B3aNMOJICHCTBUH; HaBBIKAMHU
TEXHOJIOTHA CIOCOOBI ¥ €IMHAIBI | YKa3aTh, KaKue MIPUMEHCHUS
UX M3MEPCHHUS; 3aKOHBI OCHOBHBIX METOJIOB
(dbyHIaMeHTaIbHBIC OTIHCHIBAIOT ¢du3uKo-
(U3MUYECKHE OTBITHL M | TaHHOE SIBIICHHE MaTeMaTHIeCKOTO

HX POJIb B Pa3BUTHUN

i 3pPexr;

aHaJIu3a JJIst

HayKH; Ha3HA4Y€HHE U | MCTOJIKOBBIBATH pEeLICHUsI THITOBBIX

NPHUHIUIIBL ISHCTBUSL | CMBICIT 3amaq

BaKHEMILINX (buznueckux npodeccruoHanbHON

(br3nUecKux BEJIMYUH U JIeSITENIbHOCTH;

npubopoB (b1.0.14 — | mousTuii; paboTaTth | HaBBIKAMH

3.1) ¢ mpubopamu u MPaBUIIBHO#M
o0opynoBaHuEM 9KCIUTyaTalH
(usnueckoit OCHOBHBIX
nmaboparopun, puOOpOB 1
UCTIOIb30BaTh o0opynoBaHus
METOIbI ¢bm3ngeckon
aJIeKBaTHOTO nmaboparopuy;
(huzngecKoro 00paboTku 1
MOJIIUPOBAHHS MHTEPIPETHPOBAHU
JUISL peLLieHNUsT s1 pe3yJIbTaToB
THUIIOBBIX 3a/1a4 IKCIIEpUMEHTA
npodeccuonanpuo | (51.0.14 - H.1)
H IesITENHLHOCTH
(51.0.14 - V.1)
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2. Iloka3aTre/iu, KpUTEPUH H IIKAJIA OLleHUBAHUS HHIAUKATOPOB A0CTHKeHUs chOPMHPOBAHHOCTH KOMIeTeHIMii

N/I-1. OIIK-1 Pemaer TumoBble 3amaud NpodheCCHOHAIBLHON JEATEeILHOCTH Ha OCHOBE 3HAHWK OCHOBHBIX 3aKOHOB MaTeMaTHYECKUX,
€CTECTBEHHOHAYYHBIX JUCIUIUIMH ¢ TPUMEHEHHEM HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA

[Mokazarenn Kpurepun u nikaja oleHUBaHUS pe3yJbTaToOB O0YUSHHUS 10 JUCIHUILIMHE
OLICHUBaHHS Henocraro4nslii ypoBeHb JlocTarouHslii ypOBEHb Cpenuuii ypoBeHb Bricokuil ypoBeHb
(Popmupyembie 3YH)
b1.0.14-3.1 Ob6yuaromuiics He 3HaeT ocHOBHBIE | OOydarommiics cmabo 3HaeT OO0yuaromuiics 3HaeT OO6yuaromuiicst 3HaeT QpU3HIeCKuit
(hm3nUecKue SBICHNH U 3aKOHEI, OCHOBHBIE (PH3MUECKHUE SIBICHHUS, (U3MIECKHi CMBICI ¥ €IIHUIIBI CMBICIT ¥ €IIMHUIBI U3MEPEHHS
BEJIMIMHBI 1 KOHCTAHTHI, 3aKOHBI, BEIMIHHBL, UX HM3MEPEHUs] OCHOBHBIX OCHOBHBIX (DM3MYECKIX BEINIHH,
Ha3Ha4YCHUS PU3NIECKUX MPUOOPOB | ompeneneHus i GU3nIeCKui (U3NIeCKUX BETUYNH, ABJICHHUS, SBJICHUS, 3aKOHBI, HA3HAUYCHHE
CMBICJI, Ha3HaUeHne (PU3NIECKUX 3aKOHBI, Ha3HaUYeHHE PU3MIECKUX | (HU3NYEeCKUX IPUOOPOB C TpedyeMoit
pudopoB npuOOpPOB, ¢ HE3HAYMTEILHBIMU CTEMEHBIO ITOJTHOTHI U TOYHOCTH
OLIMOKAaMU U OTJEIbHBIMU
npoOenamMu
b1.0.14-V1 OO6y4aromuiics He yMeeT yKa3arb, Ooyuaromuiicst c1abo ymeeT OOyuaromuiicst yMeeT yka3arb, OO0yyaroIuicst yMeeT CaMOCTOSITEIbHO
KaKUe 3aKOHBI OTMCHIBAIOT JAHHOE | yKa3aTh, KAKME 3aKOHBI ONKCHIBAIOT | KaKHe 3aKOHbI ONUCHIBAIOT yKa3aTh, KAKHE 3aKOHbI ONUCHIBAIOT
sIBIIEHHE WITH 3P PEKT, JIaHHOE sIBJICHUE WIN 3 eKT, JJaHHOE sIBJICHUE WK 3G eKT, JJAHHOE SIBJICHUE WK 3P eKT,
HCTOJIKOBBIBATh CMBICT (PH3MUYECKUX | MCTOIKOBBIBATH CMBICH (PU3UIECKUX | MCTOIKOBBIBATH CMBICT HCTOJIKOBBIBATH CMBICIT (PH3MUECKUX
BEJIMYVH U MOHATHH, HCIIOIH30BaTh | BEIMYWH M MOHATHH, UCTIONB30BaTh | (DM3WYECKUX BEIUYMH U MOHATHH, | BEJIWYHH U MOHATHH, HCIIOIH30BaTh
(us3mueckue mpudOPHI IS TIPUOOPHI M 000PYIOBAHHS HCIIOJIb30BaTh MMPUOOPHI U puOOpPHI 1 000pynOBaHNE PH3NIECKON
pCIICHNS THITOBBIX 33729 (uzndeckoii Taboparopun obopynoBaHue HU3UIECKOI nabopatopun
npo¢eCCHOHATBFHON NeATEIIEHOCTH naboparopuu ¢
HE3HAYUTETHHBIMH
3aTPYIHEHUSIMU
b1.0.14-H.1 OO0y4aromuiicsi He BIaJCeT OO0yuaromuiicst cinabo BlIajaeeT OO6yuaromuiics BianeeT HaBbikamu | OOydaromuiics CBOOOIHO BIIaJEET

HaBbIKaMH HCIIOJIb30BaHUA
OCHOBHBIX 0011 (U3HUECKUX
3aKOHOB U ITPUHIUIIOB U
MMPUMEHEHUA OCHOBHBIX METOJOB
(hM3MKO-MaTEeMaTHYECKOTO aHATIH3a
JUISL pEILICHUS] TUTTOBBIX 3a/1a4
npodeccrHoHaNbHON NeSTEIbHOCTH

HaBbIKAMH HCIIOJIb30BAHMS
OCHOBHBIX 00111e(pr3nIecKux
3aKOHOB M NPUHIIUIIOB,
NPUMEHEHHS] OCHOBHBIX METOJIOB
(hU3MKO-MaTEeMaTHUECKOTO aHaJIN3a
JUISL pELIICHUs] TUTTOBBIX 3a/1a4
podecCHOHATBHON AeATETbHOCTH

HCII0JIb30BaHNA OCHOBHBIX
0011e(hU3nIECKUX 3aKOHOB U
MPUHIUIIOB, METOAaMU (I)I/I?)I/IKO'
MaTEeMaTHIECKOTO aHajIn3a IS
PEeUICHUA TUIIOBBIX 3a1a4
po(heCCHOHANBHOM AEATENEHOCTH
¢ HEOOIBIITMHE 3aTPYIHEHUSIMH

HaBBbIKHU UCIIOJIB30BAaHUSI OCHOBHBIX
0011ehU3nIeCKUX 3aKOHOB U
IMPUHIIUIIOB B Ba)KHEHIINX
MPaKTUYCCKUX MPHUITIOKCHUAX]
MPpUMEHEHUA OCHOBHBIX ME€TOI0B
(UBHKO-MATEMATHIECKOTO JUIS PENIEHHS
THITOBBIX 3a1a4 POQPeCCHOHATBHOM
JICATEIbHOCTH
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3. TunoBbIe KOHTPOJILHBIE 32/IaHUS U (WJIM) HHbIE MAaTePHAIbl, HEOOXOAUMBbIE IJI5l OLEHKHU
3HAHUI, YMEHU i, HABBIKOB U (MJIN) ONBITA 1eATEJIbHOCTH, XaPaKTEePU3Y0IIUX
¢()OpMHUPOBAHHOCTH KOMIIETEHIIHI1 B Npo1ecce 0CBOCHUS TUCIHUILINHBI

TumnoBble KOHTPOJIBHBIC 3aJaHHSI M MaTepUaIbl, HEOOXOIMMBIE ISl OLICHKU 3HAHUH, YMEHHUN
Y HaBBIKOB, COZIEPXKATCS B yUeOHO-METOAMUYECKHUX Pa3pabOTKax, MPUBEACHHBIX HUXKE!

1. ®usuka [DneKTpOHHBIN pecypc|: METOOMYECKHE yKa3aHUs K J1a0OpaTOpHBIM 3aHSATHUAM
i oOydarommxcsi 1Mo HamparieHuio moarotoBku: 35.03.07 TexHonorus mNpou3BOACTBA U
nepepaboTKU CEeIbCKOXO3SIICTBEHHON MPOIYKIMH, HAIIPaBIEHHOCTh BHOTEXHOIOTHs TPOU3BOACTBA
U 1epepaboTKH CEeNbCKOXO35IICTBEHHON MPOYKIIMHU, YPOBEHb BBICIIETO 00pa3oBaHus OakaiaBpHar,
dbopma o0yuenust — ounasi / Coct. C.B. lllamuna, H.P. [lltanesa. - Tpounk: FOxuHo-Ypanbckuii ['AY,
2023. — 88 c. Pexxum moctyna: https://edu.sursau.ru/course/view.php?id=9341.

2. ®usuka [DIEeKTPOHHBIA pecypc]: METOAMYECKHEe YKa3aHHS K JJaOOpaTOPHBIM 3aHATHSIM
JUIsE  OOydaromuxcss 1Mo HampaBieHuo moarotoBku: 35.03.07 TexHomorus mNpouW3BOACTBA H
nepepaboTKU CEeNIbCKOXO3SIICTBEHHOM MPOIYKIINH, HAIPaBIEHHOCTh BHOTEXHOIOTHS POU3BOICTBA
U 11epepabOTKH CEIbCKOX03UCTBEHHOW MPOAYKLMHU, YPOBEHb BBICILIEr0 00pa3oBaHus OakajaBpHar,
dopma oOyuyenus: — 3aounast / Coct. C.B. lllamuna, H.P. lllTanesa. - Tpounk: FOxHO-Ypansckuit
TAY, 2023. — 29 ¢. Pexxum noctyma: https://edu.sursau.ru/course/view.php?id=9341.

3. llamuna, C. B. ®usuka [DNEeKTpOHHBIH pecypc]|: METOIWYEeCKHe PEKOMEHAAINH IO
OpraHu3alii CaMOCTOSTENIbHOW paboThl UIs OOydYaloOMMXCS IO HAaNpaBICHUIO TTOATOTOBKU:
35.03.07 TexHomorus MPOU3BOACTBA U MEPEPabOTKU CEIbCKOXO3SUCTBEHHOW MPOAYKIIHH,
HaIpaBJICHHOCTh BHOTEXHONOrMs HpPOM3BOACTBA M NEpepabOTKU  CEIbCKOXO35SHCTBEHHON
npoaykuuu, Gopma obyuenust — ounas / C. B. lllamuna. - Tpourk: FOxuo-Ypansckuii I'AY, 2023. -
37 c. Pexxum mocrtyma: https://edu.sursau.ru/course/view.php?id=9341.

4. llamuna, C. B. ®usuka [DneKTpoHHBIA pecypc]: MeTonuyecKue pPeKOMEHAAHNH IO
OpraHM3alil CaMOCTOSITEIbHOM paboThl A OOYyYaroIIMXCsl IO HANpaBJICHUIO TMOATOTOBKU:
35.03.07 TexHonorust MNpPOU3BOACTBA U IepepabOTKH  CEIbCKOXO3SHCTBEHHOW MPOIYKIINH,
HalpaBJIC€HHOCTh BHOTEXHONOrMS MNpPOM3BOACTBA M MEepepabOTKU  CEIbCKOXO3SHCTBEHHOU
npoaykuuu, popma o0ydenus — 3aounas / C. B. [llamuna. - Tpounk: FOxHo-Ypansckuii I'AY, 2023.
- 45 c¢. Pexxum noctyna: https://edu.sursau.ru/course/view.php?id=9341.

5. ®usnka [DneKTpoHHBIN pecypc]: yueOHoe mocodue st 00yqarouxcsi Mo HallpaBICHUIO
noaroroBkn  35.03.07: TexHonorusi mNpoU3BOACTBA U IEPEPadOTKH  CEJIbCKOXO3SMCTBEHHOMN
HPOJYKIIMK, YPOBEHb BbIciiero oOpasoBanus: Oakamaspuar / C.B. Hlamuna ; FOxHO-Ypanbckuit
I'AY, UnctutyT BerepuHapHoil menuuuHbel.— Tpowunk: FOxuo-Ypansckuit T'AY, 2020. — 138 c.
Pexxum noctyma: http://nb.sursau.ru:8080/localdocs/ivm/fbmi097.pdf

4. MeToanueckue MaTepuaJibl, oNpe/e/siioliue npomue1ypbl OLeHNBAHUS 3HAHUI, YMEHU,
HABBIKOB U (MJIM) ONBITA AEeSITEJIbHOCTH, XaPAKTEePU3YIIHUX C(POPMHUPOBAHHOCTH
KOMITeTeH LU

B nmanHOM pasnenie METOAMYECKHE MaTepHaibl, ONPEACISIONINE MPOLETYPbl OILICHUBAHUS
3HAHUM, YMEHUI, HAaBBIKOB U (WJIM) OMbBITA JEATEIBHOCTU MO JUCHUIUIMHE «DU3MKaY, MPUBEICHbI
MPUMEHUTEIPHO K KaXJIOMY H3 HCHOJb3YEMbIX BHJIOB TEKYIIErOo KOHTPOJS YCIEBAEMOCTH U
MIPOMEKYTOYHOM aTTeCTaliy 00YJIarOIIUXCS.

4.1. OueHoO4YHbIE CPEACTBA IS MPOBeIeHUs TEKYIero KOHTPOJIS yCIeBaeMOCTH
B Npoluecce NPAKTHYECKOI MOATOTOBKHU
4.1.1. Onpoc Ha 1a00PaTOPHOM 3aHATUHH
Onpoc Ha 7a0OpPaTOpPHOM 3aHATHH MCHONB3YeTCS Ui OLEHKU KadecTBa OCBOEHUS
o0ydJaroumMcs OCHOBHOHM mpodeccnoHambHON 00pa3oBaTelbHON MpOrpaMMbl MO  OTIACIBHBIM
BONPOCAM W/MJIM Te€MaM AMCUUIUIMHBL. TeMbl U miaHbl 3aHATUH (CM. MeTonpa3paboTku «dusnka
[D7eKTpOHHBIN pecypc]: METONMYECKHE YKa3aHUs K JaOOpaTOpHBIM 3aHATUAM Ui 00ydaromuxcs
no HampasieHuto moarotoBku: 35.03.07 TexHomoruss TPOW3BOACTBA H  IepepabOTKH
CEIIbCKOXO35IMICTBEHHOM  NPOAYKLMM, HAIPAaBICHHOCTb DBHOTEXHONOrMS  NIPOU3BOACTBA U
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nepepaboTKU CeMbCKOXO3UCTBEHHOM MPOMYKIIMK, YPOBEHb BBICIIET0 OOpa3oBaHHs OakalaBpHAT,
dbopma o0yuenust — ounasi / Coct. C.B. llamuna, H.P. lltanesa. - Tpoutik: FOxuo-Ypanbckuii ['AY,

2023.
CO00IIar0TCA

— 88 c¢. Pexum pocryna:

https://edu.sursau.ru/course/view.php?id=9341)

3apaHee

oOydarommumcsi.  OTBET  OIEHWUBAETCS  OICHKOM

«YAOBJICTBOPUTCIIBHO» UJIN «HCYAOBJICTBOPUTCIIBHO.

Ounas ¢gopma o0yueHust

«OTIIMYHO»,

«Xopomio»,

Ne

OreHOYHBIE CpPeNCTBa

TunoBble KOHTpOJBbHBIC 3aJaHusl W (WJIM) MHBIE Marepualibl, HEOOXOAUMBIE IS
OLICHKM 3HaHUM, yMEHUH, HaBBIKOB U (MIM) ONbITa JEATEIbHOCTH,
XapaKTepU3YIOIUX C(HOPMUPOBAHHOCTh KOMIIETCHIMH B TIPOIECCE OCBOCHHS
JVCIUIITHHBI

Kon n naumeHoBanue
WHAUKATOpa KOMIIETEHIINH

Tema 1 «Dm3nueckre BeTUIUHBI 1 X n3MepeHne. OCHOBHBIE U3MEPUTEIHHEBIE
TIpUOOPED»
1. Yro HaspBatoT ¢msuueckol BemmumHOW? IlpmBenuTe mNpHMEpHl  (HH3UYSCKUX
BEJIMYHH.
2. Yto Ha3pIBarOT emuHAICH (usrdeckoi BemunHbI? [IprBempTe mpuMepbl OCHOBHBIX
Y TIPOM3BO/IHBIX EIMHUI (PU3MIECKUX BEITUYHH.
3. Yto noHMMAIOT MO M3MepeHneM (pU3nUecKoii BeTMUHHBI?
4. Kakue nudpbl Ha3bIBArOT 3HAYAIIMHU?
5. KakuMu npaBmiaMu TOJB3YIOTCS IPU MOJCYETE KOJIMYECTBA 3HAYaIluX LUdp B
qucne?
6. KakuMu ipaBriaMu TOJIB3YOTCSI TIPU OKPYITIEHUH TPUOMKCHHBIX YHCEN?
7. KakuMu IpaBrIaMH TTOJB3YIOTCS TIPU 3AITHCH IPUOIVKEHHBIX YHCEN?
8. Uto co0oii mpeAcTaBIsIeT MIKalla H3MEPHUTEIHLHOTO Iprbopa?

Tema 2 «MeTonrKa BBIIOTHEHHS HETOCPEICTBEHHBIX U3MEPEHUN»
1. Kakme morpemHocTH pa3nuyaloT 10 (GopMe IPEACTaBICHUS pe3yabTara
U3MepeHUs?
2. Uro moHMMaloT mojJ aOCONIOTHON NOTPEeImHOCThI0 m3MepeHus? Yrto oHa
XapakTepu3yer?
3. YTo NMOHMMAIOT MOJ OTHOCHTENBHOW IOTPEIIHOCTBI0 u3MepeHus? YUYTto oHa
XapakTepu3yer?
4. Kakue morpentHocTy pa3inyaroT M0 UCTOYHUKY BO3HUKHOBEHUSI?
5. Uem 00ycCIIOBIEHBI METOIMUECKHUE, IIPHOOPHBIE U CYObEKTHBHBIE IIOTPEIIHOCTH?
6. Kakue morpenrHocT pa3nuyaroT 0 3aKOHOMEPHOCTAM IPOSIBIICHHS?
7. YTO MOHMMAIOT IOl CHCTEMAaTHYECKIUMHU | CITyYalHBIMH TOTPEITHOCTIMH?
8. Uro Ha3pIBAlOT HENOCPEACTBEHHBIM I3MepenueM? [lpuBenure mpUMeps!
HETOCPEICTBEHHBIX M3MEPEHHUH.
9. B kaxoil 1OCe0BaTeNbHOCTH BBINOJIHSAETCS OZHOKPAaTHOE HEMOCPEACTBEHHOE
n3Mepenue?
10. B kakoii mocnenoBaTeIbHOCTH BBIMIOIHAETCS MHOTOKPATHOE HEMOCPEACTBEHHOE
n3Mepenue?

Tema 3 «MeTo/MKa BBIMOJHCHHS KOCBEHHBIX n3Mepenuil. [ paduueckuii criocod
HPEACTABICHHUS PE3yNbTaTOB U3MEPECHUS
1. Yro Ha3BBAIOT KOCBEHHO W3MEpeHHOH BenmumHON? IIpuBemute mpumepsl
KOCBEHHBIX U3MEPEHUI.
2. B Kakoii ocjIe10BaTeIbHOCTH BBIMIOIHACTCS KOCBEHHOE 3MeEpeHue?
3. Uro Ha3bIBatOT rpaduKoM?
4. KakyMu npaBuiiaMy HOJB3YIOTCS IIPU IIOCTPOSHHUH TpauKoB?
5. Uto Ha3bIBaOT rpaduecKoi HHTEPHOJISIIHEH?

Tema 4 «IIpoBepka 3akOHa COXpPaHEHUS HMITYIbCA»
1. Yro Ha3bpIBaeTcs UMIyabcoM Tena? B kakuxX eAMHUIIAX U3MEPSETCS HMITYNbC
Tena?
2. [IpuBeaure onpeneneHue N30IUPOBAHHON CHCTEMBI.
3. IIpuBeante GpopMynupoBKy 1 (HOPMyTy 3aKOHA COXPAHEHHS HMITYIIBCA.
4. Harmmmute u 0o0bsicHUTE (OopMyTy A ompeneneHus Ko3(hGuIMeHTa TPEeHUI
CKOJIEXKCHUS.
5. Kakx ompenensioT CKOPOCTP M HMITYyIbC II€PBOTO TEla B MOMEHT €ro
CTOJIKHOBEHUS ¢ TeroM Ne2?
6. Kax onpenemsiioT CKOPOCTH M UMITYJIBCHI TEJI OCIIE MX B3auMOAeHCTBHS?

Tema 5 «/3yueHne OCHOBHOTO 3aKOHA AUHAMUKH BPAIICHIID
1. Kakoe nBmxeHue Tea Ha3bIBa€TCsl BpallaTeIbHbIM?
2. Yto Ha3bIBaeTCs YINIOBBIM MepeMeleHreM? 3anuimre U 00bsICHUTE PACYCTHYIO

WJI-1. OIIK-1

Pemraer THmoBBIe 3amaun
po¢eCCHOHANBEHON
eITEIBHOCTH Ha OCHOBE
3HAHMUI OCHOBHBIX
3aKOHOB MaTEMATHUYECKUX,
eCTeCTBeHHOHay‘IHLIX
JUCHUIIIINH C
HpI/IMeHeHI/IeM
nH}popMaMoOHHO-
KOMMYHUKAI[HOHHBIX
TEXHOJIOT U
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dhopmyny. Kakumu eqmHAIIAMA U3MEPSIOT 3Ty BEJTUIHHY?

3. Uro Ha3bIBacTCs YIVIOBOW CKOPOCTBIO? 3alMIIUTE M OOBSCHUTE PACUYCTHYIO
dhopmyny. Kakumu eIMHUIIAME U3MEPSIOT 3Ty BEIUYHAHY?

4. Yto Ha3bIBaeTCsl YIJIOBBIM yCKOpeHHeM? 3amuiliuTe U OOBSICHUTE PaCUYETHYIO
tdhopmyny. Kakumu eIMHUIIAME U3MEPSIOT 3TY BEIUYHAHY?

5. 3anmmmre u OOBACHUTE (OPMYIBI CBSI3U MEXKIY JIMHCHHBIM W YIJIOBBIM
MEPEMEIICHUSIMA, JTHHEHHOW M YIIOBOW CKOPOCTSAMH, JIMHCHHBIM U YIJIOBBIM
YCKOPEHHUSMH TOYEK BPAIaloIIErocs Tela.

6. JlaliTe ompecneHus, HAMUITUTE U OOBICHUTE (POPMYIIBI: a) MOMEHTa CHIIBI; 0)
MOMEHTa WHEPIMH MaTepHaJbHOH TOYKH; B) MOMEHTa WHEPIMH BPAIIArOIICTOCS
Tena. B Kakux equHUNAX U3MEPSIOT 3TH BEITMYNHBI?

7. Ipusenure (GopMynmupoBKy u (OpMYITy OCHOBHOTO 3aKOHAa BpaIlaTEIbHOTO
JIBUOKCHUS.

Tema 6 «VccrenoBanue KoeOaTeIbHOTO IBUKCHUS, U3MEPEHUE YCKOPCHHS
CBOOOTHOTO MA/ICHUS MPH TOMOIIN MasTHHKA
1. Yto Ha3bIBAIOT KOJCOATEIBHBIM JBHKCHIEM ?
2. Uro Ha3plBalOT TrapMoHWYeCKuM ocuuuistopom? IlpuBeaure mnpumeps
TapMOHUYECKOTO OCLUIIIATOPA.
3. Uto Ha3bIBAIOT (PU3NUECKUM MASITHUKOM?
4. Yto Ha3bIBAIOT MPY>KUHHBIM MasSTHUKOM ?
5. UTo Ha3BIBaIOT MAaTEeMAaTUYECKUM MasTHHKOM ?
6. 3amuIInTe U pa3bACHATE YpaBHEHHS TAPMOHUYECKOTO KOJIeOaHusI.
7. [aiiTe onpeneneHus] CMEIIEHsSI, aMIUTATY/IBL, IEPHO/IA, YACTOTHI U IIMKINICCKOM
YacTOTHI KOJICOaHMI.

Tema 7 «MccnenoBanue TeUEHUS BA3KOM )KUIKOCTH
1. KakoBa ¢u3mueckas NpUpoAa BHYTPEHHETO TPEHUS B JKUAKOCTAX? B dem
MPOSIBIISACT ceOsl BHyTPEHHEE TpeHUe?
2. Yemy paBHa cuia BHyTpeHHero Tpenus? Hamummre u oObsicHuTe (Gopmyiy
3axkoHa HprOTOHA 1711 BHYTPEHHETO TPEHMUS.
3. Yro Takoe rpaaueHT (u3MYECKOil BeIMYMHBI? [PaJMeHTHl KaKMX BEJIMYHH
BCTpEYAIOTCs B IaHHO# paboTe?
4. JNaiite ompenencHue KOd(QQUIIEHTa BI3KOCTH >KHUOKOCTH. Kakoil enuHHICH
n3Mmepsiercss kodp¢unuentT Bs3kocth B CU? UTo m Kak BIHAET HAa BEIHYHHY
ko3 uIFieHTa BI3KOCTH?
5. Coopmympyiite 3akoH [lyaseins; HarmmmmTe W oOBsicHHTE (DOopMylTy 3akoHA
[lyazeist.

Tema 8 «ccienoBanue CBONCTB TOBEPXHOCTHOTO CJIOS JKUIKOCTH, H3MEPEHHE
KO3 QUIIHEHTa TOBEPXHOCTHOTO HATSKEHUS JKHIKOCTH»

1. Uro Ha3bIBacTCS MOBEPXHOCTHBIM HaTsDKeHHeM? Packpoiite dusnueckuii cMmbict
9TOTO SIBJIEHHUS C TIO3HIIHN MOJIEKYIIPHO-KHHETUIECKOH TEOPHH.
2. Y10 Takoe cuijia MOBEPXHOCTHOTO HATSDKEHUS?
3. Yrto Ha3piBaeTCs KOIPMUIMEHTOM MOBEPXHOCTHOIO HATSDKECHHS SKUIAKOCTH?
Hammure onpezaensitoniee ypaBHeHne Kod(pOUINEHTAa TOBEPXHOCTHOTO HATSDKEHHS
JKUJIKOCTHU. B Kaknx eJIMHUIax M3MepseTcs 3Ta BeIMYMHA?
4. Yo Takoe kamuursip? Packpoiite ¢pusndecknii CMbICT SBJICHNS KalMIUIIPHOCTH.
5 Hanmmmre u oO0bscHuTe (HOpPMYIBI: a) W30OBITOYHOTO JIABIEHHS HWCKPHBICHHOM
TIOBEPXHOCTH KHIKOCTH, 0) THAPOCTAaTHYECKOTO JABICHUSI JKUIKOCTH, B) Pa3HOCTH
YPOBHEH KHUAKOCTEH B KaITMIUIAPE M B COOOMIAIONIMMCS C HUM IIMPOKOM COCY/IE.
6. Hanmmnte u oObsicHuTe (GopmMyity, 1o KOTOpOH B JaHHOW pabore m3mepsiercs
KO3 QHIIMEHT NOBEPXHOCTHOT'O HATSHKEHUSI.

Tema 9 «3yuyenue 3akoHa ['yka. i3mMepenue Moayis ynpyrocTu»
1. Yro HazwiBaeTcs aedopmarueii?
2. HazoBwure THOBI ¥ BUABI AeopMaruii, packpoiTe ux cMbIcT?
3. Cohopmymmpyiite 3akoH ['yka. Hamumure u paspsacHute Gpopmyiy 3akoHa ['yka.
4. Yro Takoe crperna npornda? 3amminmre U pazbIcHATE GOPMYITy CTpEbl Tporuoa.
5. 3anmmmTe ¥ pa3bscHUTE (OpMyITy 3aKoHA ['yka B IpuMeHEeHHH K aedopManuiu
n3ruda OHOPOHOTO CTEPIKHS MPSMOYTOJILHOTO CEUCHNS.
6. Uro wnHa3zmBactcs nedopmanueii? HaszoBure THIBI W BUIBL JAedopMalivi,
packpoiire ux cMbIC?
7. Packpoiite (pr3nuecKuii CMBICII MOYIIS YIIPYroCTH. B Kaknx eanHuIax u3mepsiercs
MOy YIPYrocTu?
8. 3aBuCHT JIM BeJMYMHA MOJYIS YIPYTOCTH OT Pa3MepoB Ne(OpMHUPYEMOTO Tena,
MPHIOKEHHBIX HATPY30K, BELIECTBA, M3 KOTOPOTO M3TOTOBJIEHO TENO?
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10

Tema 10 «Onexkrpudeckue nenu. smMepenne Gu3nIecKuX BETUIHH
ANIEKTPOU3MEPUTEIBHBIME ITPHOOPAMI»
1. YTo Ha3bIBAIOT MEKTPUIECKOM 1IeTIbI0? UTO BXOIUT B 2IEKTPUUYECKYIO LIETh?
2. YTo Ha3bIBAIOT CXEMOH 3NIEKTPUIECKOH Lenu?
3. Kakwe mpaBuiia HEOOXOIMMO COOMIONATh MPU COOPKE AMEKTPUICCKOI 1eru?
4. Yto Ha3bIBAIOT KJIaccOM TOYHOCTH rpubopa? Kak 00o3Ha4eH Kiiacc TOYHOCTH Ha
npubope? I1o kakoii hopMysie ONPEACNISIOT KIaCC TOYHOCTH?

11

Tema 11 «VccnenoBaHne MarHUTHOTO TOJISI TIOCTOSTHHOTO MarHHUTa
1. Uro Takoe MarauTHOE moe? KakoBo ero maBHOE CBOWCTBO?
2. aiite onpeneneHne CUIIbI AMIiepa.
3. YUro Ha3wiBacTCsd WMHAYKIMEH MarHuTHoro mnonsg? [IpuBenmrte ompenernsioiiee
YpaBHEHHE WHAYKINM MAarHUTHOTO TIONS M OOBSACHUTE ero. B KakuxX equHHhIax
n3MepsieTCS MHAYKIMS MarHUTHOTO ToJsi? OObSCHUTE (DH3UICSCKUI CMBICT SIIHHUIIBL.
4. Coopmynupyiite npaBuio JieBod pykd. Hayuurech NpuUMEHSATH IpaBWIO Ia
TPaKTHKE.

12

Tema 12 «MccnenoBanye NEpeMEHHOTO U BBIIPSIMIICHHOTO TOKa IIPH OMOIIN
ocumutorpaga
1. JlaiiTe onpezeneHre nepeMeHHOTO TOKa.
2. Kaxoit TOK Ha3bIBa€TCsl BBIIPSAMIICHHBIM?
3. Kak u3 mepeMeHHOro MOITy4aroT OJHONOIYIEPUOIHO WIH JBYXIOIYHNEPHOTHO
BBITIPSIMIICHHBIE TOKU?
4. OOBsCHUTE, YeM H KaK «CTIIKUBAIOT) ITYITCALINH BBHITIPSMIICHHOTO TOKA?
5. TlepeurcinTe, U3 KAKMX Y3JIOB COCTOMT 3JICKTPOHHBIN ocIimiorpad?

13

Tema 13 «M3Mepenne pasMepoB MaIbIX 0OBEKTOB ITPH ITOMOIIY MUKPOCKOIIa)
1. OObsicHHTE, YTO HAa3bIBAETCA JIMH30M, IJIABHOM OIITHMYECKOH OCBHIO JIMH3HL,
ONTHYECKUM LEHTPOM JIMH3BI, ()OKycOM U (DOKYCHBIM PacCTOSIHHEM; YeMY PAaBHO
JIMHENHOE yBEJINYEHUE JTUH3bI?
2. HauepTure (110 MaMsTH) XOA JIydel B MUKPOCKOIIE U TOSICHUTE PUCYHOK.
3. OOBsCHUTE IPUHLIUIT PAOOTHI MUKPOCKOIIA.
4. HazoBuTe OCHOBHBIE Y3JbI M MEXaHH3MBl MHKPOCKONA U OOBACHHTE HX
Ha3Ha4YCHHUE.
5. Hammmmure n o0bsicHUTE (OPMYIBI, AAIONINE BO3MOXHOCTh HAMTH yBETHUEHHE
OKyJIsIpa, YBEJIMUCHHE 00bEKTHBA M yBEIHMICHHE MUKPOCKOIIA

14

Tema 14 «ccnenoBaHrie BOTHOBBIX CBOMCTB CBETA, M3MEPEHHE JITUHBI CBETOBOM
BOJIHBI [P TTIOMOIIH AN(PPAKITNOHHON PEIIECTKID

1. OObsicHUTE, KaKOil NHMama3oH JUIMH 3JICKTPOMAarHUTHBIX BOJH COOTBETCTBYET
BunuMoMy cBeTy? Kak cBeTOBBIE BOJIHBI Pa3iIMYHONW JUIMHBI BOCIPHHHMAIOTCS
HAaIIUM OPTaHOM 3peHHs?
2. [laiite ompenenenue uHTepdepeHunu. OOBICHUTE YCIOBUS BO3HHUKHOBEHUS
HUHTEpEPEHIINN.
3. Yto Ha3bpIBaeTCs Pa3HOCTHIO Xoia BOJH? OOBSICHHUTE YCIOBHS BOSHUKHOBEHHSA
UHTEPHEPEHIIMOHHBIX MAKCHMYMOB, MUHIMYMOB.
4. Jlanite ompenenenue nudpakuuu. B uem mnposBiserca, mudpakmus? Korma
HaOmonaercst Judpakius CBETOBBIX BOJIH?
5. O0wsicHuTe sBIEHUE AUGpPaAKIUK cBeTa OT JBYX IIesed, BBIBEAUTE (OPMYITY,
OTIPEAEIAIONIYIO YCIIOBHE BOSHUKHOBEHHUS TU(PPAKIIMOHHBIX MAKCHMYMOB.
6. OObsicHNTE YCTpOWCTBO JHUdpakuMoHHON pemieTkn. YTo HasbIBaeTcs
HOCTOSIHHON TM(PaKIIMOHHON pemeTKu?

15

Tema 15 «M3yuenne nosisipuMeTpa, M3MEPEHNE KOHIIEHTPALIUH PACTBOPOB
ONTUYECKU aKTUBHBIX BEIIECTB

1. CBeTOBBIE BOJIHBI — 3TO BOJIHBI ONEPEUHBIE WU MPOAOJIBHBIE?
2. PacckaxuTe 0 «CTPYKType» OIeKTpOMarHUTHOW BONHBL Kak ompenenuth
HAaIpaBJIeHHE PaCTIPOCTPAHEHHS JIEKTPOMAarHUTHBIX KOJIeOaHU?
3. Kakoii cBeT Ha3bIBaETCs €CTECTBEHHBIM MM HETIONSPU30BaHHBIM?
4. JlaiiTe ompeaeneHUEe TOISPU30BAHHOTO CBeTa. Kak MOXHO TIOMYy4YUTHh
TOJSIPU30BAHHBIN CBET?
5. Yro Ttakoe momspu3aTop M aHanmzatop? Hamummute u oOBsicHUTE (GOpMyTy
3akoHa Mamroca.
6. [aiite ompeneneHUe ONTUYECKH AKTUBHOIO BEILECTBA, MPUBEAUTE IPUMEPHI
ONTUYECKH aKTUBHBIX BEILECTB.
7. OObsicHUTE SIBIIEHHE BPAILEHUS TUIOCKOCTH KOJIeOAHUH MOJISIPU30BAaHHOTO CBETA!
HAITUIINTE U 00BSICHUTE (POpMYITY, ONPEEISIONIYI0 3aBUCUMOCTh YIJIa ITOBOPOTa
TUIOCKOCTH _KoJICOAHUH TOJISIPU30BAHHOIO CBETa OT KOHIIEHTpAalMU pPacTBopa
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ONTHYECKH aKTUBHOTO BEIECTBA.
8. Uto moxa3biBaeT K0d(p(UIMEHT, Ha3bIBAEMBII YICIbHBIM BpalieHneM? 3aBUCUT
U 3HAYE€HUE YJACNBHOIO BpalleHUs OT AJIUHBI CBeTOBOH BonHbI? Hammmwure u

00BsicHUTE (HOPMYITY U SAUHUIY U3MEPEHHUS YACIHHOTO BPALICHHUS.
9. Uto noka3pIBacT KOHI[CHTPALMS pacTBopa’?

16 Tema 16 «I'pagyrpoBKa ClIEKTPOCKOIA U HCCIIEIOBAHHUE CIIEKTPOB)

1. OObscHHTE MEXaHM3M H3JIyYCHUS] CBETa aroMaMH BellecTBa. Yemy paBHa
9HEprus u3inyyaemoro Gporona?

2. Hammmure n oObsicHNTE (OPMYILY, ONPEACIAIONIYI0 YacTOTY H3JIyYCHUS HpPHU
MIepexXo/ie aToMa C OHOTO YHEPIeTHUECKOTO YPOBHS Ha APYTOH.

3. OObsICHATE MEXaHU3M BO30YXKIeHHUS aToMa, chopMynupyiTe 3akoH Kupxroda.

4. JlaiiTe ompenencHWE AWCIIEPCHH CBETa. B 4eM MpOSABISACTCS AUCTIEPCHS TMPH
MPOXOXKICHNUH CBETA YEPEe3 TPEXTPAHHYIO MPU3MY?

5. Jlaiite onpenenenue cruekrpa. Kakue Buabl CIEKTpOB pa3auyaror?

6. Kakme cmekTpbl Ha3bIBalOTCS CIEKTpaMu Hciyckanus? Yrto sBisiercs
M3JIydaTeNsIMi JIMHEHYaToro, CIUIONIHOTO M IOJIOCATOrO0 CIIEKTPOB HCITYCKaHUs?
OObscHUTE MEXaHN3M IOJTy4EHHS JINHEHYaToro CIIeKTpa UCITYCKaHUsI BOJIOPO/a.

7. Naiite onpeneneHue U 00bICHUTE MEXaHU3M MOTY4YEHHUS CTIEKTPa MOIVIOICHHUS.
8. UTo Takoe CHEeKTpaJIbHBIN aHaIH3?

Kpurepun ouenkn (Tabn.) MOBOIATCS 1O CBENEHHUS OOy4YaroOIIMXCs B Hadaue 3aHATHH.
Onenka 00bsIBIIsIETCSI 00yUarOIEMycsl HEOCPEACTBEHHO MOCJIE YCTHOI'O OTBETA.

I kana

Kpurtepnu oneHuBanus

Ouenka 5
(oTM4HO)

- 00yJaronUiics MOJHOCTHIO YCBOWI YUCOHBII MaTepua;

- IOKa3bIBaCT 3HAHUE OCHOBHBIX MOHSATHH TEMBI, IPAMOTHO TI0JIb3YEeTCsl TEPMUHOJIOTHE;

- TpOSBISIET yMEHHWE aHAIU3UpOBaTh M 00001aTh WH(OPMALUIO, HABBIKH CBS3HOTO
onucaHus GU3HIECKUX SBICHUI U MPOLECCOB,;

- JIeMOHCTpPHpYeT YMEHHE U3Jlarath MaTepual B  ONpPEHCNICHHOH  JIOrHYecKOH
MOCJIeOBATEIbHOCTH;

- MOKa3blBaeT YMEHHE WIUIIOCTPHPOBATh TEOPETHYCCKHE TMOJNOKEHUS KOHKPETHBIMU
NpUMepaMu;

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

- MOryT OBITH IONYIICHBI OJHA—IBE HETOYHOCTH IIPH OCBELICHHH BTOPOCTENICHHBIX
BOIIPOCOB

Oruenka 4
(xopor1o)

OTBET Y/IOBJIETBOPSIET B OCHOBHOM TPEOOBaHMSAM Ha OLEHKY «5», HO IIPH 3TOM MMEET MECTO
OJIVH U3 HEJOCTATKOB:

- B YCBOGHHH MaTepualia AOMYIIEHbl HEeOOJbIINE MPOOENbl, He MCKA3UBILUE COJEpPIKaHHE
OTBETA;

- B M3JIOKEHHH MaTepHaJia JIONMylIeHbl He3HAYUTENIbHbIE HETOYHOCTH

Ornenka 3
(YIoBIETBOPUTEIHHO)

- HCTIOJIHO WJIM HECTIOCJICA0BATEC/IbHO PACKPBITO COACPKAHUEC MaTCpraa, HO MOKa3aHO o61uee
IMOHUMAHHUE BOIIpOCa U NPOAECMOHCTPUPOBAHBI YMCHUA, NOCTATOYHBLIC JIA JIaabHEHUIIETO
YCBOCHUS MaTepuraia;

- UMCJIUCh 3aTPYAHCHUA UJIN NOITYHICHBI OIIHOKHU B OIpCACIICHUH HOHHTHﬁ, HCIIOJIb30BAHHUH
TCPMHHOJIOTHUH, OINUCAHUU (bHSI/I‘IeCKI/IX SIBJICHHN W mpoueccoB, UCIPABICHHBIC IOCIC
HaBOAAIIUX BOIIPOCOB;

- BBIFABJICHA  HEAOCTAaTO4YHasa C(l)OpMI/IPOBaHHOCTI) 3HaHHﬁ, yMCHI/Iﬁ N  HaBBIKOB,
06yanOIHHfICﬂ HC MOXXCET HPUMCHUTH TCOPHUIO B HOBOM CUTyallu

Onenka 2
(HEeyIOBIIETBOPHUTEIIBHO)

- HE PacKpbITO OCHOBHOE COJIEp)KaHHe MaTepuara,

- OOHapyXeHO HE3HaHWe WM HeTMoHWMaHWe OOoNbINed WM Hauboiee BaYKHOW YacTH
Marepuaa;

- HOITYIICHBI OLINOKHU B OMMPEACIICHNN HOHS[TPIﬁ, Ipu HUCIOJIb30BAHUU TEPMHUHOJIOTUH, B
OIMCAHUHU SIBJIEHUH U IIPOLECCOB, KOTOPHIEC HE UCIIPABJICHBI IMOCJIE HECKOJIbKUX HABOAAIINX
BOTIPOCOB;

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

4.1.2. OneHuBaHue 0TYETA MO JIadOpaTopHoii padoTe

Otuer mo maboparopHOd pabOTe WCMONB3YeTCS Ui OIEHKH KadecTBa OCBOCHUS
00y4JarmmMMcsi OCHOBHOM MpoheCCHOHATILHON 00pa30BaTeIbHON MPOrpaMMBbI IO OTACIBHBIM TEMaM
mucuuriuabel.  Copepkanue W (Gopma oTueTa Mo JIabOpaTOpHOW paboTe TPHUBOAUTCS B
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METOIMYECKHUX yKa3aHUAX K JabopatopubiM padotam (1.3 ®OC). ConepxaHue oTyeTa U KPUTEPUU
OIICHKH OT4YeTa (Ta0JI.) JOBOASTCS 0 CBEECHUS OOYJArOIINXCS B HaYaJIe 3aHSATHH.

Ounas ¢popma o0yueHust

Ne

OlLICHOYHBIC CpeacTtBa

TuroBble KOHTPOIBHBIE 3a1aHNA U (MIIHM) MHBIE MaTePHANbl, HEOOXOIMMBIE IS
OLCHKH 3HAHWH, YMEHWI, HABBHIKOB MW (WJIM) OIbBITA JAEATECIBHOCTH,
XapaKTepH3YIOIUX C(OPMUPOBAHHOCTh KOMIIETEHIMH B ITPOIIECCE OCBOCHHS
JMCIUIUIMHBI

KOZ[ 1 HAMMCHOBAHUC
WHANKATOpa KOMIICTCHIINN

Tema 1 «Du3nueckue BETUUMHBI U UX U3MepeHrue. OCHOBHBIC U3MEPUTEIHHEBIC
IpUOOPHD»

1. TTone3ysick NpaBUIaMU YCTAaHOBKH IPOU3BOIHOTO M3MEPEHHSI IIPOBEANTE

niepeBoz B cuctemy CHU cnenyrommx equann u3mepenust: a) I[1a; 6) Bt; B) [k

2. OkpymuTe 10 pa3psaa AecsaThix: a) 9,6645172; 6) 0,2135189; B) 79,55

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

4. BeimonHuTe AeWCTBUE HAJ MPUOIKEHHBIMY YHCIAMHU:

a) 3,7*10%+1,2*10°

0) 1,1*10%*2,4*107?

5. IlpencraButs gncina B Buge X*10": a) 0,00027; 6) 36000; B) 79851362

6. Kak ompeenuTh 1eHy JeICHHUS IIKAIBI?

Tema 2 «MeToarKa BBIIOTHEHUS HETOCPEACTBEHHBIX H3MEPEHUI»
1. Onpenenure 1151 IMHEHKY 1IEHY JICTICHNUSI, AUATIA30H U3MEPEHHS U a0COIIOTHYIO
MIOTPEITHOCTh U3MEPEHUS
2. IIpoBenuTe M3MepeHHE JTUHBI PadOYETo CTOJIa MEPHOM JICHTOH. 3aruImTe
PpellieHre 3a/1a4¥ B COOTBETCTBUU C aITOPUTMOM.
3. [IpoBeuTe U3MEpEHUE ITHUPUHBI PAO0OYETo CTOIa MEPHOM JICHTOM. 3aIHIIATe
PpELLEHUE 33/1a41 B COOTBETCTBUU C aITOPUTMOM.
4. smepbTe quaMeTp pyUKH IITAHT€HUUPKYIEM. 3alUIIITEe PELICHHUE 3a1a4u1 B
COOTBETCTBHH C aJITOPUTMOM.
5. U3meprte Temrieparypy B IEHTPe KOMHATHI, BO3JIC BXOJHON TBEPU U 'y OKHa,
3aNMLINTE €€ UICTUHHOE 3HAYECHUE.
6. M3Meprre MMpuHY CTOJIa B TPEX Pa3HbIX MECTaX, 3alUIINUTE HICTUHHOE 3HAYEHUE
BEJIMYUHBI

Tema 3 «MeTto/yKa BBITOJIHEHHSI KOCBEHHBIX M3MepeHuil. [ paduaeckuit
croco6 IpeACTaBIeHUS Pe3yNbTaToOB H3MEPEHUS»

1. KocBeHHO U3MephTe BEC CBOETO Tella. alMIINTe PEIIeHUe 3a/1a4H B
COOTBETCTBHUH C aITOPUTMOM.
2. Omnpenenure mIOMIAb pabOYEro CTosa. 3anuIliuTe PEIICHHE 3a1a4n B
COOTBETCTBHH C JITOPUTMOM.
3. IToctpoiite rpaMK 3aBUCHMOCTH OCBEIICHHOCTH OT PAcCTOSIHUS J10
ucroynuka ceera E = f(R), ucnosnb3yst rOTOBbIC 3HAYCHUsI U3 TaOJIHLIbI
R, m 1,20 1,00 0,80 0,60 0,40
E, nx 100 110 125 170 250
4. Vcnonb3ys TOTOBBIH rpadK, TOCTPOCHHEIH B 3aJaHUX 7, OTIPEICITUTE
3HAYCHU OCBEIICHHOCTH, €CIIH 3HaUeHHe paccTtostaus: a) 0,9 m; 6) 0,5 M; B)
1,1 m.

Tema 4 «ITpoBepka 3aKkOHA COXPAHECHHUS UMITYIIHCA»

1. PacckaxxuTe yCTpOHCTBO SKCIIEPUMEHTAITLHOM YCTAHOBKY U COJIEPKaHUE
IKCIIEPUMEHTA IO MPOBEPKE 3aKOHA COXPAHEHUS UMITYJIbCA.

2. Kak ompenensioT HanpaBiIeHNne U MOAYIb CyMMapHOTO UMITYJIbCa CHCTEMBI
rocJjie B3aUMOJICHUCTBHS TEJ, €€ COCTABIISIONHNX?

3. B dem 3akirouaercsi 0oO0paboTka pe3yabTaToB B JaHHOHM jabopaTopHON
pabore?

Tema 5 «M3ydenue 0CHOBHOTO 3aKOHA TMHAMHKH BPAIICHHSD)

1. Pacckakute yCcTpOHCTBO IKCIIEPUMEHTAIBHONW YCTAHOBKH M COIEPIKaHHUE
9KCTIEPUMEHTA M0 U3YUYSHHIO OCHOBHOTO 3aKOHA BPAIIATEeJIbHOTO JIBH)KCHHSI.

2. Kak BBIUHCIIUTH YIIIOBOE YCKOPEHUE BpalleHus unHapa? Hanummre u
00BSICHUTE HY)KHYIO (POPMYITY.

3. Kak BBIYMCIUTHP MOMEHT Bparmiaromieid cuibl? Hammmure u oObsiCHHTE
HY)KHYIO GOPMYITY.

Tema 6 «VccnenoBanue koj1e06aTeIbHOTO ABUKEHHSI, U3MEPEHUE YCKOPEHUS
CBOOOIHOTO MaCHMUS IPH TOMOIIU MasITHUKA
1. OObsicHATE T1eJIeCO00Pa3HOCTh KOHCTPYKITUU MAsTHUKA, TPHUMEHIEMOTO B

WJ-1. OIIK-1

Pemaer  TumoBele  3anmaum
npo¢heCCHOHATEHOU
JIeSITEIbHOCTH  Ha  OCHOBE
3HAHMH OCHOBHBIX 3aKOHOB
MaTeMaTH9IeCKIX,
€CTeCTBEHHOHAYIHBIX
TUCHHIUIMH C TIPAMEHCHHEM
HHPOPMAITHOHHO-
KOMMYHUKAITHOHHBIX
TEXHOJIOT U
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JaHHOU padore.

2. Kakue BeTMYMHBI U3MEPSIOTCS HETOCPEICTBEHHO U KaKUE KOCBEHHBIM
ITyTeM IpH BhINONHEHNH 3aganud 27 3aganus 3?7 HyxHo 11 U3MepsITh ATUHbI
MasTHUKOB |1 1 I2 ? Tlouemy?

3. Cnenaiite BBIBOZ (POPMYIIBI, HCIIOJIB3YyEMOI B paboTe Il H3MEPEHHs
YCKOPEHHsI CBOOOTHOTO MaJIeHHUs, Pa3bsCHUTE €e.

4. Kak B naHHO# paboTe HaXOAAT aOCONIIOTHBIE U OTHOCHTEIILHBIC
MOTPEITHOCTH U3MEPEHHS IIEPHO0B KoNeOaHNi MasTHUKOB?

5. Kak B pamHOW paboTe HAXOIAT OTHOCHTENIFHYIO W aOCONIOTHYIO
TTOTPEITHOCTH U3MEPEHHUS YCKOPESHHSI CBOOOTHOTO MaeHUs?

Tema 7 «MccnenoBaHue TeUEHUS BA3KOM JKUIKOCTH»

1. Pacckaxute ycTpoHCTBO BrCKo3uMeTpa OCTBAIIBIA U COACPIKAHUE
AKCTIEPUMEHTA 10 U3MEPEHUIO KOAPPHUIIUCHTA BSI3KOCTH STUM MPUOOPOM.
Beisequte 1 00bsicHUTE (hOpMYITy UTs pabOThI ¢ BUCKO3UMETpoM OCTBalbaA.

2. Kak B JaHHO# paboTe HAXOAAT OTHOCUTEIILHYIO M a0COJIOTHYIO TTOTPEITHOCTH
u3MepeHust K03 GHIMCHTA BI3KOCTH KUJKOCTH?

Tema § «ccnenoBaHue cBONCTB MOBEPXHOCTHOTO CIIOS XKUIKOCTH, U3MEpEHHE
KO3 GHLIEHTa TOBEPXHOCTHOTO HATSKEHUS YKHIKOCTH)

1. PacckaxuTe ycTpOHCTBO 3KCIIEPUMEHTAIBHON YCTAHOBKH U COACP)KaHHUE
HKCTIEPUMEHTA [0 U3MEPEHHIO KO PUIEHTa TOBEPXHOCTHOTO HATSIKEHUSL.

2. Pacckaxwure, KaK 1 ¢ KaKOi TOYHOCTBIO U3MEPSIIOT ANAMETP Kanmuuisipa?

3. Kak B ganHHOIl paboTe HAXOAT OTHOCHUTENBHYIO U aOCOJIOTHYIO
MIOTPEITHOCTH M3MEPEHHs KO3 HUIMeHTa TOBEPXHOCTHOTO HATSXKECHUS?

Tema 9 «M3yuenue 3akoHa ['yka. 3Mepenre MOIyIst yIpyrocTu

1. PacckaxuTe yCTpOHCTBO IKCIIEPUMEHTAIBHOM YCTAHOBKU U COIEPIKAHUE
AKCIICPUMEHTA 110 W3YYEHHUIO 3aK0HA ['yKa 1 M3MEepeHNI0 MOIYIIS YIPYTOCTH.

2. Kako¥t BU TOJDKHBI IMETh TpaUKH 3aBUCUMOCTH A oT F?

3. 3aBHCHT JIM BEIMYMHA MOJY/ISL YIIPYTOCTH OT pa3MepoB ehopMupyeMoro Tena,
MIPUWIOXKEHHBIX HAarpy30K, BEIECTBA, U3 KOTOPOTO U3TOTOBIICHO TeJo?

4. Hanmre M pa3bsicHUTE (HOPMYITy, IO KOTOPOH B JaHHOM paboTe U3MEPSIIOT
MOJTYITb YIPYTOCTH.

5. Kak B maHHO# paboTe HaXOAAT OTHOCHTENBHYIO U a0COMIOTHYIO TIOTPEIIHOCTH

W3MEpEHHs MOIYIIs yIPYrocTu?

10

Tema 10 «DnexTprdeckue nend. M3smepeHne GpU3NIeCKUX BeIHIUH
NEKTPOU3MEPHUTEIHHBIMU TIPHOOPAMID)

1. Ucnions3ys Tabmuiy 7 [punoskeHuns qaiTe XapaKTepUCTHKY ITpUoopam,
HaXOAAIIMMCS Ha CTOJIE.

2. Kaxk onpenernsitoT abCONIOTHYIO MOTPENIHOCTH MPHUOOpPA, OTCUETa N N3MEPEHUS
JUTSL BIIEKTPOM3MEPHTENBHOTO Iprbopa?

3. Kax BBITIOJTHSAETCS OJJHOKPATHOE HETIOCPEACTBEHHOE N3MEPEHNE
ANIEKTPOU3MEPHUTENBHBIM TIPHOOPOM C 0003HAYEHHBIM KJIACCOM TOYHOCTH?

4. Kak BbIMONHSAETCS  ONHOKPATHOE  HETMOCPEJICTBEHHOE  H3MEpEHHe
AJIEKTPOU3MEPHTEIIbHBIM IIPUOOPOM, HE IMEFOLIMM KJlacca TOYHOCTH?

11

Tema 11 «VccnenoBanre MarHUTHOTO MO OCTOSHHOTO MarHUTa»

1. PacckaxwuTe yCTpOHCTBO 3KCIIEPUMEHTAIBHON YCTAaHOBKH U COAEPKaHUE
9KCTICPUMEHTA 110 N3YUEHHUIO 3aKOHA AMITepa M H3MEPEHNIO HHTyKIIAH
MarHUTHOTO MOJIL.

2. HauepTuTe U pa3bICHUTE CXEMY EKTPHUECKON LIEIH YCTAaHOBKH.

3. PacckaxunTe ycTpOHCTBO aHAIUTHYECKUX BECOB M MPABIJIO OOPAILEHUS C
HHUMU.

4. Kaxk onpeniersitoT aOCOIFOTHYIO MOTPELIHOCTD ITOKA3aHUi amrepMeTpa’?

5. Kak ompenesistoT OTHOCHTENIFHYIO W aOCOMIOTHYIO MOTPEIIHOCTH M3MEPEHUS
MHYKIMA MarHUTHOTO TOJIA?

12

Tema 12 «MccnenoBanue NepeMEHHOTO U BRIIPSIMIIEHHOTO TOKA TIPH TOMOIITH
ocrutorpaday

1. PacckaxwuTe ycTpOHWCTBO M MPHHIIAIT IEHCTBHS SIEKTPOHHOIYIEBON TPYOKH.
2. HauepTuTe M pa3bsICHUTE CXEMY MEKTPHUUESCKON IIEH T HaOIIoneHNS
OCHMJITIOTPAaMMBI IEPEMEHHOTO TOKA.

3. Haueprure 1 pa3bsicHUTE CXeMy SJIEKTPHUYECKOM 1IN Isl HaOMIOneH s
BBINPSMIISIOIIETO ASHCTBHSA AUOAA.

4. HaueprtuTe 1 pa3bsCHUTE CXEMY JIEKTPUUECKO LenH JUIsi HaOIIONeHUS
JBYXIIOJIyIEPHOIHOTO BBIIPSIMIIECHHS IEPEMEHHOIO TOKA.

5. Haueprture M pa3psCHUTE CXEMY ODJICKTPUUECKOM Lenu Uil HaOIIONeHUs
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(UIBTPYIONIETro AeHCTBHUSI KOHJICHCATOPA.

13 Tema 13 «M3mMepeHne pasMepoB MajIbiX 0ObEKTOB ITPH MTOMOIIH MHKPOCKOIIAY
1. PacckaxuTe conepaHue SKCIICPUMEHTA, HAIUIIIUTE ¥ OOBSCHUTE PaCUCTHBIC
(hOpMYJIBL: @) O MBMEPEHHIO YBEIMYEHHUsI OOBEKTHBA, 0) 110 U3MEPEHHUIO BEJIMIMHBI
MHKPOOOBEKTA.

2. Kax B 1aHHOH paboTe HAXOIST MOTPEIIHOCTH YBEJIMUSHHSI MUKPOCKOIIA, pa3Mepa
MHKpPOOOBeKTa?

3. [loueMy B ONTHYECKUH MHKPOCKOIT HEBO3MO)KHO PaccMaTpHBaTh CKOJIb YIOTHO
MEITKH 00BeKThI? UTO HasbIBaroOT muidpakimeii?

14 Tema 14 «ccienoBaHue BOTHOBBIX CBOHCTB CBETa, M3MEPEHHE JUTHHBI
CBETOBO BOJIHEI IIPH ITOMOIIH AU(MPAKINOHHON PETICTKI»

1. OOBsSICHATE UCTIONB3yEeMbIN B TAHHOW paboTe METOJ H3MEPCHUS JUTHHBI
CBETOBOM BOJIHBI, BEIBETUTE COOTBETCTBYIOIIYIO PACUETHYIO (hOPMYITY.

2. PacckaxxuTe yCTpOHCTBO SKCIIEPUMEHTAILHON YCTAaHOBKH M CONIEPIKaHUE
SKCIIEPUMEHTA M0 U3MEPEHUIO JJTMHBI CBETOBON BOJHBI IIPH MOMOIIT
T(HPAKIUOHHOMN PEHIETKY.

3. Kak B pjaHHO#W paboTe HAXOISIT OTHOCHUTCIFHYIO W aOCONIOTHYIO
MOTPEIIHOCTH U3MEPEHUs JJIMHBI CBETOBOH BOJHBI?

15 Tema 15 «M3ydeHue noaspuMeTpa, U3SMEpPEHNE KOHIIEHTPAIIUH PACTBOPOB
ONTHUYECKH aKTUBHBIX BEIIECTBY»

1. Yro nmoka3zbiBaeT ko3 uIMEeHT, Ha3bIBaEMBbIi yIEeIbHBIM BpalleHHeM?
3aBUCHUT M 3HAYCHUE YACITHHOTO BPAIICHHUS OT JUIMHBI CBETOBOH BOJHBI?
Hanmmmre u 00bsicanTe hopMyIy U eIUHHUIY H3MEPEHHS YACTHHOTO
BpAaICHHS.

2. Pacckaxxute ycTpOoHCTBO, MPUHIUN PaOOTHI MOJSIPUMETPA U COACPIKaHMe
9KCTIEPIMEHTA TI0 H3MEPEHUIO YIEIbHOTO BPAICHUS 1 KOHIICHTPAIIH
pacTBoOpa ONTHYECKH AKTHBHBIX BEIIECTB.

3. ITo kakoii hopmysie onpenesoT KOHIIEHTPAIMIO pacTBopa B padbore?

4. Kak B naHHOW paboTe HAXOAAT MOTPEUTHOCTH M3MEpPEHUil yneabHOro
BpAIICHUs U KOHLIEHTPAIMK pacTBopa?

16 Tema 16 «I'pagyupoBKa CIIEKTPOCKOTIA U UCCIIEIOBAHKIE CIIEKTPOBY

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

2. Pacckaxxute cofepkaHue dKCIePUMEHTa M0 IPaJlyupOBKe CIEKTPOCKONa U
M3YYEHUIO CIIEKTPOB MCIYCKAHUS U MOTJIOIICHHSI.

OTyeT OLEHMBAEeTCs MO YCMOTPEHHUIO MPENOJaBaTeNsl OLICHKOW «OTIMYHO», «XOPOUIO»,
«YIOBIIETBOPUTEIBHOY», «HEYOBIETBOPUTEIHHO» WIIM OLIEHKON «3auyTeHO», «HE 3auTeHo». OreHka
«3aYTEHO» CTaBUTCSA oOydaromuMmcsi, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPHUTEPHUSM,
YCTAHOBJICHHBIM JUISI TIOJOXKHUTEIBHBIX OLIEHOK ((OTIHYHOY», «XOPOIIOY, «YIOBIECTBOPUTEIHHOY).
Orenka o0bsiBIIIeTCs 00yJarONIeMycsi HEMOCPEACTBEHHO MOCTE C/Iauu OTYETA.

xana Kputepuu ouenuBanus

- U3JIOKCHUE MaTepuralia JOTUIHO, TPAMOTHO,
- CBO60,Z[HOC BJIaICHUC TCpMHHOJ’IOFHeﬁ;
- YMCHUC BbICKA3bIBATh U 000CHOBaTh CBOU CYXXIACHUA ITPU OTBETC HAa KOHTPOJIbHBIC

Ouenka 5
BOTIPOCHI;
(oTmu4aHO)
- YMEHUE ONHCHIBAThH 3aKOHBI, SIBJICHUS U MPOIECCHI;
- YMEHUE MPOBOIUTE U OI[CHUBATh PE3YIIBTAaThl H3MEPEHHIA;
- CIIOCOOHOCTP penaTh NPaKTHUCCKUE 3a1a91
- U3JI0KEHUE MaTepHalia JJOTHIHO, TPAMOTHO;
Ouenka 4 - cB00OTHOE BIIAJICHUE TEPMUHOJIOTHEH;
(xopotno) - 0CO3HAHHOE MPUMCHECHUE TEOPETHUCCKUX 3HAHWM JJIST ONMCAHUS 3aKOHOB, SIBJICHUHN U

MPOLIECCOB, PELICHHSI KOHKPETHBIX NMPAKTUUYECKUX 3a]1a4, IPOBEACHHUS U OLIEHUBAHUS
pe3yabTaTOB M3MEPEHUH, HO cofiepaHue U (hopMa OTBETa UMEIOT OTAEIbHBIC HETOYHOCTH

- 3TI0KEHUE MaTepHajia HeMOJIHO, HeT0CIIe0BaTEIbHO,

- HETOYHOCTH B OTIPE/ICIIEHUH TIOHATHH, B MPUMEHEHUH 3HAHUM JJIsI ONTUCAHKS 3aKOHOB,
Onenka 3 SBJICHUH W TIPOIIECCOB, PEIICHIS KOHKPETHBIX MPAKTHUECKUX 3a1a4, TPOBEACHHS 1

(YIOBIETBOPUTEIHHO) OILICHMBAHUS PE3yIbTATOB H3MEPCHUA,

- 3aTpyAHEHUS B 000CHOBAaHMH CBOUX CYXICHU;

- 0OHapy>KMBaeTCs HEJOCTATOUHO TITyOOKOe MOHMMAaHHE N3yUYSeHHOTO MaTepraa

Ouenka 2 - OTCYTCTBHE HEOOXOAMMBIX TEOPETUICCKUX 3HAHMIA; TOMYIICHBI OMMUOKHU B ONPEICTICHIH
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(HEyIOBIIETBOPUTEIILHO)

N3JIOKCHUH

TIOHSTHH ¥ ONHCAaHUH 3aKOHOB, SIBIICHUI U MPOIECCOB, HCKAXXEH NX CMBICH, HE PEIICHbI
IIPAKTUYECKHE 3a7a4l, HETIPABUIbHO OLEHUBAIOTCS PE3yNbTaThl U3MEPEHUI;
- He3HaHUE OCHOBHOTO Marepualia yueOHO! MporpaMmsl, JOIMYCKAIOTCs rpyOble OIIMOKH B

npodeccHOHAIBHON  00pa30oBaTeNbHONW MPOTPAMMEBI
JVICIIATUTHHBL.
MTO3BOJISIFOLLUNA

4.1.3. TectupoBanue

TCCTI/IpOBaHI/IC HCIIOJIB3YETCA IJIs1 OLICHKHM Kad€CTBa OCBOCHUA O6y‘laI-OI_HI/IMCH OCHOBHOM

Tect mpeacraBmsier coOOH  KOMILIEKC
YOPOCTUTHh  MOPOLEAYPY HU3MEpEHUs

3HAHUI

o OTACIIBHBIM TEMaM HWJIM pasjcjiaM
CTaHAAPTU3UPOBAHHBIX

3aJIaHNM,

U yMEHHH OOydYarOLIHXCs.

OOyuaromuMcsi BBIIAIOTCS TECTOBBIE 3alaHusi ¢ (OPMYIUPOBKOM BOIpPOCAa U MPEIIOKEHUEM

BEIO

paTh OJHUH HpaBI/IHbeIf/'I OTBCT M3 HCCKOJIbKHUX BAPUAHTOB OTBCTOB.

Ne

OreHOYHBIE CpPEACTBA

TunoBble KOHTPONBHBbIE 3aAaHus © (MJIH) UHBIE MaTepHAbL,
HEOOXOMMMBIE IS ONEHKH 3HAaHWH, YMEHHH, HABBIKOB U (WJIM) OTBITA
JIEATEIIHOCTH, XapaKTepPHU3yIUHUX C(HOPMUPOBAHHOCTh KOMIICTCHIIUI
B IIPOIIECCE OCBOCHMS IMCHIUILINHEL

KOZ[ 1 HAUMCHOBAHNUEC MHAWKATOPA
KOMIICTCHIIH

[Ipy yMeHBbIIEHHN CKOPOCTH BI)KCHHS MOJIEKYH B 4 pasa JIaBIICHHE
rasa pasa.

1) yBenmmumnocs B 2

2) yMEHBIIIIOCH B 4

3) yBenuumiocs B 4

4) yMEHBIINIOCH B 2

IIpu norpyeHuu B )KUAKOCTh KalMJUIIPHOI CTEKISIHHON TpyOKH
YPOBEHB KUJIKOCTH B Heil MogHUMaeTCs Ha 4 MM HaJl ypOBHEM
JKUJIKOCTH B COOOIIAIOIIMMCS C HUM cocyze. Eciu B34Th Kanmmsip
JuaMeTp, KOTOpOro B 2 pa3a 0oJjbllle, TO BBICOTA MOAHATHS KHUIKOCTH B
HeM OyzeT paBHa MM.

1)2

2)4

3)8

4) 16

Ecnu yBennuuts B 2 pa3a 3HaueHHe 1e(HOPMHUPYIOLIEH CHIIbI, HE MEHSIS
TUIONIA/Ib ONIEPEYHOTO CEYEHUs Tella, TO 3HaUeHHEe OTHOCUTEIbHOU
nedhopmMarum. ..

1) He U3MEHHUTHCA

2) yMEHBIIUTHCA B 2 pa3a

3) yBenmuuntes B 4 paza

4) yBenmuuTtcs B 2 pasza

HpeanpHOMY OTHOATOMHOMY Ia3y Hepealii KoJIudecTBo TertoTsl 700
JIx u ra3 coBepumn padoty 600 [x. BHyTpeHHss 3HEprus ra3a npu
oToM paBHa k.

1o

2) 100

3)-100

4) 1300

[Ipu yBenmuueHNM CHITBI TOKA B 4 pa3a KOJMYECTBO TEIUIOTEHI,
BBIACIACEMOC Ha COITPOTUBJICHUH 3a TOXKE BPEMs, YBEIIMUUTCA B -
pas(-a).

12

2)8

3)4

4) 16

DneKkTpoMarHuTHBIE BOJHBI, 001a1atonye OoIbIIoi MPOHNKAIOIIEeH
CIOCOOHOCTBI0, BO3HUKAIOIIME NP B3PBIBE SEPHOTO OPY>KHS
BCJIEJCTBHE PAaAMOAKTHBHOIO pachaja siiep, Ha3bIBaloT ...

1) panuoBoIHAMHU

2) PEHTI€HOBCKUM H3JIy4Ye€HHEM

3 nHppakpacHbIM H3ITy4eHHEM

4) raMMa-u3JIyICHHEM

JU1s OBBIIIICHHS TIpeiesia pa3perieHus 00beKTHBAa MUKPOCKOIA

UA-1. OIIK-1

Pewaer TUIIOBBIE 3a/1a4u
po(eCCHOHANBHON NEATeTHbHOCTH Ha
OCHOBE 3HAaHUM OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX,
€CTECTBEHHOHAYYHBIX JHUCLUIUIUH C
MIPUMEHEHUEM HH(POPMAITHOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUN
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HeoOxomumo ... (BeibepuTte Bce BepHBIC BapHAHTHI OTBETA)

1) yBenMYHUTh IOKA3aTEIb MPECIOMIICHHUS CPEJIbI

2) yMEHBIIUTH ITOKA3aTENb MPEIOMIICHUS CPEIIBI

3) OCBETUTh MUKPOOOBEKT CBETOM C MEHBIIICH JJTMHON BOJIHBI
4) OCBETUTh MUKPOOOBEKT CBETOM C OOJIBINICH JIITMHOM BOJTHBI
5) YMCHBIINTE YHCIOBYIO alepTypy

8 JudpakunoHHas pemeTka 0CBeIaeTcs 3eJIeHbIM cBeToM. [Ipu
OCBEIIIEHUH PEIIETKH KPACHBIM CBETOM KapTHHA JTU(PPAKIIMOHHOTO
CIIEKTpPa Ha JKpaHe ...

1) cy3utcs

2) pacmmpurcs

3) He U3MEHUTCS

4) ucuesner

9 PangyxHas okpacka MBUTBHBIX ITy3bIpei OOBSACHICTCS SBICHUEM .. ..
1) nudpaximu

2) nonspuzanuu

3) unTepdepeHun

4) nucniepcun

10 | OxmuH 4 TOT e CBETOBOU MOTOK MaJacT HOPMAJIBHO HA 3ePKAILHYIO U
a0COJIIOTHO YepHYIO MOBEPXHOCTh. OTHOILICHNE JIABJICHUS CBETa Ha
MIEPBYIO U BTOPYIO MOBEPXHOCTU PABHO ...

1) 1/2

2) 1/4

3)4

4)2

[lo pesynmpraraMm TecTa 0Oy4arolmIeMyCs BBICTABISIETCS OIEHKA «OTIUYHOY», «XOPOILOY,
«YIIOBJIETBOPUTEILHOY» W «HEYOBJICTBOPUTEIHHO.

Kputepuu onenuBanus orBera (Talll.) TOBOASATCS 10 CBEIACHHS OOydarolluXcs IO Haudaja
TeCTUpPOBaHUA. Pe3ynbTaT TecTHpOBaHUS OOBSBISAECTCS OOYyYaroOmEMyCsi HEMOCPEICTBEHHO MOCIe
ero cAadd.

IIxauaa Kputepuu onenuanus (% npaBHJIbHBIX 0TBETOB)
Orenka 5 (OTJIMYHO) 80-100
Orenka 4 (xoporiio) 70-79
Orierka 3 (YIOBJICTBOPUTEIILHO) 50-69
Ornenka 2 (HeyIOBJIETBOPUTENHHO) menee 50

4.2. Tlpoueaypsl 4 OLEHOYHbIE CPEACTBA JIJIsI MPOBEAEHHUS MPOMEKYTOUHOM aTTeCTAIUN
4.2.1. Dxk3ameH

DK3aMeH ABISETCS (POPMOM OIEHKHM KauecTBa OCBOCHUS OOYyJaronIuMCs OCHOBHOM
npodeccnoHaIbHON 00pa3oBaTelbHON MPOTpaMMbl MO pas3jienaM AUCHHUILTUHBL [lo pesynbpratram
9K3aMEHa OO0Yy4YaroIIeMyCsl BBICTABISIETCS OLIEHKA «OTIUYHOY», «XOPOLIO», «YIOBJIETBOPUTEIHHO»
WJIU «HEYAOBIIETBOPUTEIHHOM.

DK3aME€H MO0 JIUCHMIUIMHE MPOBOAUTCA B COOTBETCTBUHU C PACHUCAHUEM MPOMEXYTOUHOMN
aTTecTallid, B KOTOPOM YKAa3bIBa€TCS BpPEMsI €ro MPOBEACHUS, HOMEP AayIuTOPUHU, MECTO
MIPOBE/ICHUSI KOHCYJIBTAIIMH. Y TBEP)KICHHOE paCIHCAHUE pa3MeniaeTcss Ha HWHGOPMAIMOHHBIX
CTeH/IaX, a Tak)Ke Ha OUIIUATBHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHUN I MPOMEKYTOYHOM aTTECTAllMM OOYYAIOIIMXCS yCTaHABIMBACTCS
paboueit mporpaMMoii TUCITUTUIMHBI U JJOBOAUTCS O CBEACHUS 00yUYaIONINXCs B HAYaIe ceMecTpa.

DK3aMEHbl NPUHUMAIOTCA, KaK MpaBuio, Jekropamu. C paspelieHus 3aBeAYIOIIErO
kadeapoil Ha IK3aMeHEe MOXKET MPHUCYTCTBOBaTh MpernojaBaTelb Kadenpbl, MPUBICYCHHBIN s
IIOMOIIM B IIpUEME DJK3aMeHa. B ciydae OTCYTCTBHsS BEAyLIEro MPENoAaBares 3K3aMeH
MIPUHUMACTCS TIPeTioiaBaTesieM, Ha3HAY€HHBIM PACTIOPSKEHHUEM 3aBEAYIONIETO Kadeapoid.

[IpucyrcTBHE Ha B3K3aMeHE IMpernoaaBareseil ¢ Apyrux kadenp 06e3 COOTBETCTBYIOIIETO
pacmopsDKeHUsT PEKTOpa, MPOPEeKTopa MO Y4eOHOM, BOCHHUTATEIBHOW pPadOTe W MOJIOACIKHOM
MOJUTHKE WK 3aMecTuTels qupekropa MHctuTyTa o yue6Hoi paboTe He AOMmyCcKaeTcs.
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Jlyis mpoBeneHs dK3aMeHa BEAYIIHMH MpernojaBareilb HaKaHyHE TOJIy4aeT B JUPEKTOpare
3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb, KOTOpas BO3BpaIlaeTCs B AUPEKTOpAT MOCIE OKOHYAHUS
MEpOTPHUATHS B JICHb IPOBEICHHSI SK3aMEHa UM YTPOM CIICAYIOIIETO JIHS.

DK3aMeHbl TPOBOIATCS MO OWjeTaM B YCTHOM WJIM HUCBMEHHOM BHUJE, JUOO B BHJIE
TECTHPOBAaHUS. ODK3aMEHALIMOHHbIE OWJIETHl COCTABISIOTCS 10 YCTaHOBJIEHHOW ¢opme B
COOTBETCTBUHM C YTBEpPXIACHHBIMU Kadeapoil SK3aMEHAallMOHHBIMH BOMPOCAMH M YTBEPKAAOTCS
3aBedyronmM Kadeapoii exeronno. B ousere cogepxxkutcs 3 Bompoca (2 TeOpeTHIeCcKHX BOIpoca
PaKTHYCCKOE 3a/1aHue).

DK3aMeHaTopy MpeaoCTaBIsIeTCS IPaBo 337aBaTh BONPOCH CBEpX OMIIEeTa, a TakKe MOMHMO
TEOPETUYECKUX BOIIPOCOB JaBaTh Ui PEIICHUS 3aadydl W MPUMEPHI, HE BBIXOISIINE 33 PaMKHU
MPONHJICHHOTO MaTepuaa Mo u3y4aeMoil TUCIUIUINHE.

3HaHuUs, YMEHUS U HABBIKU OOYYAIOUINXCS OMPEACISIOTCS OLICHKAMHU «OTIMYHOY, «XOPOIIO»,
«YIOBIIETBOPUTEIHHOY», «HEYIOBICTBOPUTEIHHO» M BBICTABISIOTCA B 3a4€THO-IK3aMEHALMOHHYIO
BE/IOMOCTb B JICHb 9K3aMEHa.

[Ipu mpoBefeHNH YCTHOTO 3K3aMeHa B ayJUTOPHH HE JOHKHO HAaXOAUTHCs Ooniee 6 uernoBek
Ha OJTHOTO TPENoAaBaTelIsl.

[Ipu mpoBeneHnH YCTHOTO 3K3aMeHa O0y4arouuiicsi BRIOMpaeT SK3aMEHAIIMOHHBIN OWJIeT B
CIIydaifHOM TIOpsIIKE, 3aTeM Ha3blBaeT (paMHIIMIO, MMS, OTYECTBO M HOMEp 3K3aMEHAIMOHHOTO
ouera.

Bo Bpems sk3ameHa oOydaromipecsi MOTYT TIOJB30BaTbCs C pa3pelIeHus] SK3aMeHaTropa
IPOrpaMMOMl JTUCIUIUIMHBI, CIPABOYHOW U HOPMATHBHOW JIMTEPATypOM, APYTUMHU MOCOOUSAMU U
TEXHUYECKHMU CPEICTBAMH.

Bpemsi moArotoBku oTBeTa MpH CAave dK3aMeHa B YCTHOHM (hopMe OMKHO COCTaBISATh HE
MeHee 40 MUHYT (I10 JKETaHUI0 00YJaOIIErocss OTBET MOXKET OBITh IOCPOYHEIM). Bpems oTBera — He
6oznee 15 MUHYT.

OOyy4aromuiicsi, HCIIBITBIBAIONINI 3aTPYTHEHHS TPH TIOATOTOBKE K OTBETY IO BEIOPAHHOMY
UM OUJIeTy, UMEET MPaBo Ha BBIOOP BTOPOro OWieTa ¢ COOTBETCTBYIOUIMM MPOJIEHUEM BPEMEHU Ha
noAroToBKy. [Ipr oKOHYaTETFHOM OIEHHMBAHWU OTBETA OIIEHKA CHIDKAETCS Ha OAMH Oayur. Beimaua
TpeThero OuiieTa He pa3peraeTcs.

Ecnn oOywaromuiicss siBHJICS Ha DK3aMEH, M, B3SB OWJIET, OTKa3aJCs OT MPOXOXKICHUS
arTecTallid B CBSA3M C HEMOATOTOBIEHHOCTHIO, TO B BEJOMOCTH €My BBICTABISETCS OIICHKA
«HEYIIOBIIETBOPHUTEITHHO.

Hapymienne nuCHUTUIMHBI, CIHCHIBAHUE, UCTIOIB30BaHHE OOYJAIOIIUMUCA HEpa3peIIeHHbIX
MIEYaTHBIX M PYKOITMCHBIX MaTepHajioB, MOOMIIBHBIX TeJIe(OHOB, KOMMYHHUKAaTOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U APYTUX BHUJIOB JIMYHOW KOMMYHHUKAIITMOHHON M KOMIIBIOTEPHON TEXHUKU
BO BpeMs arTeCTAllMOHHBIX MCIBITAaHUH 3ampemieHo. B ciaydae HapymieHHs 3TOro TpeOoBaHUS
mpernojiaBatelib 00s3aH YIaduTh OOyYarolIerocs U3 ayAuTOPUM U TMPOCTaBUTh €My B BEIOMOCTH
OIICHKY «HEY/IOBIIETBOPUTEIHHO.

[IpenonaBarenu HeCyT MEPCOHAIBHYIO OTBETCTBEHHOCTh 33 CBOEBPEMEHHOCTh U TOYHOCTh
BHECEHHsI 3aluceil O pe3ynbTaraXx MPOMEKYTOYHOH aTTecTallid B 3a4€THO-IK3aMEHAI[HOHHYIO
BE/IOMOCTb.

HesiBka Ha 2K3aMeH OTMEYaeTcsl B 3a4€THO-IK3aMEHAIIMOHHOW BEIOMOCTH CIIOBAMH «HE
SIBUIICS.

st oOydaromuxcsi, KOTOpPbIE HE CMODIHM CIarh 5K3aMEH B YCTaHOBJIGHHBIC CPOKH,
YHUBEpPCUTET YCTaHABIMBAE€T TMEPUOJ JUKBUJAIMM  33J0JKEHHOCTH. B 3ToT mepuon
IpernojaBaTesid, MPUHUMABIINE SK3aMEH, JODKHBI YCTAaHOBUTh HE MEHee 2-X JHeH, Korjga OHHU
OyayT mpuUHUMATh 3aJ0DKeHHOCTH. MHDOopMalus o JUKBUIAIMN 33aJ0HKEHHOCTH OTMEYaeTcs B
IK3aMEHAIIMOHHOM JIHCTE.

OOyuaromumMcsi, MOKa3aBIIMM OTIMYHBIE U XOPOIIME 3HAHUS B TE€UYCHHE CEMECTpa B XOJe
MOCTOSTHHOTO TEKYLIEro KOHTPOJIS YCIEBaeMOCTH, MOXKET ObITh MPOCTaBlIEHA 3K3aMEHAI[MOHHAs
OLIEHKa JOCPOYHO, T.€. 0e3 craun sk3aMeHa. OIeHKa BBICTABISAETCS B 9K3aMEHAI[MOHHBINA JTUCT WU
B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb.
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WMHBanuap! ¥ 11MLa ¢ OTpaHUYEHHBIMH BO3MOKHOCTSIMU 3[I0POBBSI MOTYT C/1aBaTh dK3aMEHbI
B MEKCECCHOHHBIH MEpPHOI B CPOKH, YCTAaHOBJIECHHbIE WHAWBHUAYAJIbHBIM Y4YEOHBIM IUIAHOM.
WMHBanuapl U Juna ¢ OrpaHUYEHHBIMA BO3MOYKHOCTSIMU 3/I0POBbS, UMEIOIINE HAPYIIEHUS OMOPHO-
JIBUTATEJIbHOIO almnapara, AOINYCKAIOTCS Ha arTeCTallMOHHbIE HCIBITAaHUS B CONPOBOXKICHUU
ACCHCTEHTOB-COIPOBOXKJAIOIINX.

IIponienypa mpoBeaeHHs MPOMEXYTOUHOW aTTecTalluy A OCOOBIX CIy4yaeB M3JIOKEHA B
«[TomoxeHnn 0 TEeKyIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXKYTOUHOM arTecTanuu 00y4arouIuxcs
no OIIOII 6akanaspuara, cienuanurera u Mmaructparyps» ®I'6OY BO I0xHo-Ypanbckuii ['AY.

Ne O1eHOYHBIE CPEACTBa Kon 1 HaumeHoBaHMe
MHIIIKATOpa

TunoBele KOHTPOJIBHBIC 3aJaHusl U (WJIM) WHBIE MaTepHasbl, HEOOXOJUMBIE IUIs KOMIIETEHIHH
OLICHKM 3HAaHWH, YMEHHMH, HaBBIKOB W (WIM) OIbITa JEATEIBHOCTH,
XapaKTepU3YIOMMX C(HOPMUPOBAHHOCTE KOMIIETCHIMII B IIpoLecce OCBOCHUS
JHCIUIIHHBI

1 1. Marepus u ee Buabl /[lomarme «matepusi». Bumer marepmm. [lomsrus | U-1. OIIK-1
«BEIICCTBO» M «IOJie». BuIpl B3aMMOIEHWCTBUI W WX cymHOCTb. [loHATHe | Pemaer THHOBBIC
«(pmsuxay. Pons ¢usuku B mpodeccun./ 3aaun
2. JlBwxkenue u ero ¢opmsl /IloHsTHE «IBHKEHNUEY». DOPMBI IBIDKEHHS MaTepuu | MpodeccroHaIbHON
Y UX CYIIHOCTb. MeXaHH4ecKoe ABIKCHHUE U €T BUIBL./ JeATeIbHOCTH Ha

3. Kunemarmka mnocrynarenbHoro nBikeHus /IloHsTHE «OCTynareslbHOE | OCHOBE 3HAHUM
JBIKeHne». CrnocoOsl ompeneneHus MOJOKEHHUs Tena B mpocTpaHcTBe. CHcTeMa | OCHOBHBIX 3aKOHOB
orcyeta. Teno orcuera. Tpaekropus. [1yTe. [lepememienne. CKOpoCTh: MTHOBEHHAsl | MaTeMaTHYECKHX,

U cpenHss. YCKOpeHHE: MrHOBEHHoe, cpefaHee, mnonHoe. CocTaBiAONINe | €CTeCTBEHHOHAYYHbIX
yCKOpeHHUsL./ JTUCHUTUIAH C

4. [wHamuka mocTtymnaTtenbHoro apmkenus /IlepBeiii 3akon Hprorona. Macca | mpuMeHeHHEM

tena. Muepmust. Bropoit 3akoH HeroTona. Cuna. Mmmynbe Tena. 3akoH coxpaHeHHS | HH(GOPMAIMOHHO-
uMmIynbca. Ipermit  3akoH HplotoHa. OcHOBHOE ypaBHEHHE JUHAMHKH | KOMMYHHKAIIHOHHBIX
MOCTYIATEIBHOTO IBYKCHHUS./ TEXHOJIOTHH

5. Kunemarmka BpamarensHoro  asmwkeHus /IloHsTHe — «BpamaTenabHOE
JBIDKCHHE». YIIIOBOE IEpEeMEICHHE. YIVIOBas CKOPOCTH: CPEIHsII M MTHOBEHHASI.
VYriioBoe yckopeHHe: cpeliHee 1 MTHOBEHHOE./

6. JluHamuKa BpaIIaTeabHOrO MABMXKECHHS /MOMEHT HWHEPIMH MaTepHaIbHOM
Touku u Tena. Teopema Illteiinepa. MomeHT ummynbca. MomeHT cuibl. Ilneuo
cuiiel. OCHOBHOE ypaBHEHHE TUHAMUKH BPAIIATEIbHOTO IBHKECHUS./

7. DHepreTMYecKHe XapaKTEPUCTHKU IIOCTYNATENbHOTO JBIXKEHUsI /DHeprusi.
Kunernueckast u nmoTeHnuansHas sHeprud. [lonHas MexaHudeckas 3Heprus. 3aKOoH
COXpaHEeHUs] MEXaHN4YEeCKOH SHepTuH. MexaHndeckast paboTa ¥ MOITHOCTb./

8. DHepreTHuyeckHe XapaKTEPUCTHKH BpAIaTeIbHOTO IBWXKEHHS /JHEpTrus.
Kunernueckast »Heprus. 3akOH COXpaHEHMS MEXaHHYECKOH OJHEpPrum st
MOCTYNATEebHOTO W BPAIIaTelIbHOTO JBIWXKEHHA. Mexanudeckas pabora U
MOIIHOCTE./

9. ®dusnueckWe  BEIWYUHBI,  OIHKCHIBAIOIIHE  KOJEOATENbHOE  JIBUIKEHHE
/Cmemenne. Ammutyna. ®aza xonebanumit. Lluximueckas wuacrora. [lepuon.
UYacrora. Cropocts. Yckopenue. Cuna. DHeprus./

10. Buasl mexanuueckux kosiebanuii /I1o xapakrepy ¢usmueckoro mpouecca. 1o
XapakTepy 3aBHCUMOCTH OT BpeMeHH. [lo cmocoOy BeiHyxneHus. [lo xapakrepy
M3MEHEHUs aMIDTHTyAbl. CIoKeHHe TapMOHHYECKHUX KoJieOaHui./

11. Ousuueckuit wmasTHuK /[loHsATHE «(DU3NUECKUH MAasSTHUK». YpaBHEHHE
JBIDKeHUs pu3ndeckoro MasTHuka. Yacrora M mepuoj KojeOaHWi (QU3HUECKOTo
MasTHUKA./

12. Maremarnueckuii  mastHuk  /[loHsITHE  «MaTeMaTMYECKHH  MasTHHK».
VYpaBHEHHE JBMKEHHSI MaTeMaTHYeCKOro MasTHUKa. Yactora u nepuos KojaebaHuit
MaTeMaTH4ecKoro MasiTHUKa./

13. TpyxunHbiii MasTHUK /IIOHATHE «IPYXWUHHBIH MAasTHUKY». YpaBHEHHE
JIBIDKEHUS NPY)KUHHOTO MasTHHKA. YacTtoTa M meproj KoieOaHUil Mpy>KHHHOTO
MasTHUKA./

14. BomnmoBo# mporecc W ero xapaktepucTuku /IloHsATHE «BOIHA» (BOJHOBOM
npouecc). VICTOYHMKM  MEXaHWYECKMX  BOJH.  YCIOBUS ~ BO3HHKHOBEHHS
MEXaHHYECKHX BOJIH. PacripocTpaHeHne BOJH B Pa3InYHBIX cpefax. UIMHa BOIHBIL.
Cxkopoctb. Hacrora. UHTEHCUBHOCTS./

15. Tumbsl MexaHndeckux BoJH /BonHoBas moBepxXHOCTb. DpPOHT  BOJHEL
ITonepeunsle U MpoAOJIbHBIE BOJMHBL berymue u crosune BOJIHBI, UX YpaBHEHUS.
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ITnockue u ceprdeckre BOTHBI M UX ypaBHEHU. Bektop YMoBa./

16. OcHOBHBIC TOJOXKEHHUS CICIUaNbHOH Teopuu otHocutenbHOCTH (CTO)
/Mpuaunn  otHocutenbHOcTH  [ammies.  OCHOBHOE — NOJIOKEHHWE — TEOPUH
otHocutenbHoCTU. [TocTynarer CTO Ditamiretina. [Ipeodpasosanus Jlopena./

17. OcHOBHBIE 3aKOHBI CIIELUATIBHOW TEOPHH OTHOCHTEILHOCTH /PelsTUBHCTCKIIA
3aKOH CIOXEHHMA CcKopocTed. OCHOBHOM 3aKOH pPENSTUBUCTCKOM IUHAMUKU
MaTepuaigbHOIl TOUKM. 3aKOH B3aUMOCBSA3M MEXAY Maccod M CKOPOCThIO. 3aKOH
B3aMMOCBSI3M MacCHI ¥ YHEPTUH./

18. OcHOBHBIC TOHATHSA W YpaBHEHUS MOJIEKYIIpHOH ¢u3uku /OCHOBHOE
ypaBHenne MKT 115 uaeanbHOro raza. YpaBHEHUE COCTOSIHUS HAEAIBHOIO rasa.
VYpaBHenue MeHnaeneeBa-Knaneiipona 111 wuaeanpHoro rasa. IlocTosiHHas
Bonsumana. @usndecknii CMBICT ITOCTOSIHHOM Bonbiimana./

19. OcHoBHBIE TOJIOXKEHUS MOJEKYISIpHO-KHHeTHueckoii rteopuu /IlepBoe
nonoxenne MKT. Monekyna. Atom. Bropoe mnonoxenue MKT. BpoyHoBckoe
newkenue. uddysus Bemects. Tperbe nmonoxxkenue MKT. I'paduk 3aBucumoctu
CHJIBI B3aMMOJCHCTBUS OT PACCTOSHHS MEXK]y MOJICKYJIaMH./

20. [Ismwxenue Monekyn BemiectB /HamOonee BepositTHast ckopocTb. CpenHsis
KBajpaTu4yHasi  ckopocTb. CpenHss apudmeruyeckas ckopocTb. Kpusas
pacrmipenieieHisl MOJIEKYNT HICallbHOTO Tra3a II0 CKOpOCTAM. PacmpeneneHue
Makcgemna. Pacripenenenne bomsimana./

21. SBnenus mepenoca /IloHsTHe «siBIEeHUS mepeHoca». 3akoH Puka. [Ipumepsr
IUQQy3un BEIIECTB, HAXONIIMIUXCS B PA3MUYHBIX arperaTHbIX COCTOSHHAX.
TennonpoBogHocTs. 3akoH Dypbe. [IpuMepsl TEMIONPOBOAHOCTH. Bs3kocTh min
BHyTpeHHee TpeHme. 3akoH HpiotoHa. Kosddumment Bsa3koctH  kak
XapaKTepUCTUKA CBOMCTB )KUAKOCTEH./

22. DkcnepuMeHTaJbHBIC Ta30BbIe 3aKkoHbI /M30TepMuueckuii mporecc. 3aKOoH
boitna-Mapuorra. Ipaduku u3oTepMuueckoro mporecca. M3o0apudeckuii
nporiecc.  3akoH  [eit-Jlroccaka. [paduku  m3o00apuyeckoro  mporecca.
N3zoxopudeckuii npouecc. 3akon lapns. I'paduku m3oxopuueckoro mporecca.
Anmabarueiii iporniecc. Ypasuenue [lyaccona. I'paduku aguadbarHoro mporecca./
23. MormexkymsapHble sBICHHA B KHOKOCTAX /IIOHATHE <OKHIKOE COCTOSHHE
BEIIeCTBay. XapaKTep MOJCKYISIPHOTO IBHKEHHUS B KHUIKOCTAX. [I0OBEepXHOCTHBIH
CIOM B JKUAKOCTSAX, MOJEKYISPHOE JaBICHHEC W TIOBEPXHOCTHOE HATSHKEHHE.
Kosddummment moBepxHOCTHOrO HarTshkeHHs. (CMadnBaHWE W HECMadMBaHUE.
Kanmmsipasie srnerust, popmyna bopemm-Xropena./

24. MonexynsipHble sBJI€HUs B TBepIbIX Tenax /[IoHsTHE «TBEploe COCTOSHUE
BellecTBay. Kpucraminueckne ©  aMopdHble TBepible Tella.  Xapakrep
MOJIEKYJISIPHOTO JIBHIKCHUSI B TBepAbIX Tesax. [TonsTue «iedopmanusi», ee BUAbI U
tunbl. 3akoH ['yka. Moaylib yHIpyroctTu Kak XapakTepHCTHKa CBOMCTB TBEPAbIX Tell./
25. OcHoBHbIe MOHATHS TepMoauHamMuku /TepmoanHamuka. TepmoanHamuueckas
cucrema. THUIBI TEPMOJMHAMHYECKHX CHCTEM. TepMOIMHAMUYECKHE MapaMeTphl.
TepMonnHaMHUYEeCKOE COCTOSHHE CHUCTEMBI. TepMommHaMHUYecKuid mporecc. Bumer
TEPMOTUHAMHUYECKHX TPOLECCOB./

26. BHyrpennsis sHeprus raza /Temmeparypa. CpemHss KHHETHYECKAas SHEPTHS
JIBIDKEHUs MoJIeKy1. Uucio creneneit cBo0oibl. BHYTpeHHsIs1 3HEpTrHsl OHOTO MOJIS
rasa u jar000ii Macchl raza. CriocoObl H3MEHEHHs] BHYTPEHHEH SHEPIHH CUCTEMBL./
27. TlepBoe Hadano TepMOIUHAMHUKMA /DU3NUECKUH CMBICIT NEPBOTO 3aKOHA
TepMoauHaMuKH. [IprMeHeHrne epBOro 3aKk0Ha TEPMOJMHAMHUKH K H30IpoIieccam./
28. Temnossie papurarenu /IIOHSITHE «TEIUIOBBIC JBHWTATEIM». YCTPOWCTBO
terutoBoro asuratens. L{ukn Kapao. Pabora temmnoBoro asurarens. Koaddumument
MoJIE3HOTO JiekicTBUs TeruioBoro jasurarens. [lytu moseimenus KIIJ temnoBoro
nBurarens./

29. DHrponus /TlonsiTne «QHTPOIHUSAY. [onsTue «oOpaTUMBbIH
TEPMOJUHAMUYECKUN MpoIecc». OHTPOMUS HU30IMPOBAHHOM CUCTEMBI IPHU
o0parnMOM  TEpMOAMHAMHYECKOM  mporecce.  [loHATHE  «HEOOpaTUMBIH
TEPMOJUHAMUYECKUN MpoIecc». OHTPONUS U3OIMPOBAHHOM CHCTEMBI MpH
HeoOpaTHMOM TEpPMOANHAMHYECKOM Iporecce./

30. Bropoe Hawanmo TepMOAMHAMHUKH /OHTponus. VI3MeHEHHE SHTPONHMH IIpH
obparmMoM ¥ HeOOpaTUMOM Ipolieccax. BTopol 3akoH TEepMOJUHAMHKH.
IIpumenenue BTOpPOro 3akoHa TEPMOAMHAMUKH K m3omnporneccam. [{ukn KapHo Ha
quarpamme T-S./

31. Dnekrpocrarvka /DICKTPUUYCCKHHA 3apsid. DJIEMCHTAPHBIN 3JICKTPUUCCKHIMA
3apsn. Bumel 3apsimoB. B3aumoneicTBHe 3apsDKEHHBIX Tell. DIIEKTpU3allHs Tell.
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3axon KynoHa. 3akoH cOXpaHEHHS IEKTPUIECKOTO 3apsaa./

32. Dnexrpuyeckoe nose B Bakyyme / [Tonsitue «anekrpudeckoe nosey». CoiicTsa
anextpudeckoro nomust. HanpsxenHocts. Teopema Iaycca. [Ipunnun cynepno3unuu
noneit. [lorennuan. Padora nosms./

33. BemiectBo B anextpuueckoM moie /IloHsTHe «npoBopHuk». IIpoBogHuKH B
JNIEKTPUYECKOM Tosie. SIBleHue saexkTpocTtaTuueckod uHIyKiuH. IloHsTHe
«IUDIIEKTPUK». THUIBl TUAIEKTPUKOB: MOJSPHBIE M HEMOJSpHBIE. J[MANEKTpUKU B
anekTpuyeckoM  mone.  [lomApmsamust — AWaneKTpUKOB.  JmdieKkTpuueckas
MPOHHUIIAEMOCTE cpenbl. CerHeTOANeKTPHUKH./

34. TlocrosHHBIN dSnekTprdeckuit TOK /IIOHATHS — «IIEKTPUUECKHN  TOK»,
«MOCTOSTHHBIA 3JIEKTPUYECKUH TOK». YCIOBHS CYyIIECTBOBAaHMS 3JIEKTPUYECKOTO
Toka. Cuma toka. IlmotHOCTE TOKa. Hampsbkxenue. Comporusnenue. Pabora Toka.
MomHoCTb TOK./

35. TlocTosHHBIA 3NEKTpUUECKU TOK B MeTamiax W razax /lIlpupoma Toka B
MeTamnax. 3akoH OMa Ui OZHOPOJHOTO M HEOJHOPOJHOIO ydyacTKa Ienu, Uis
nonHoi nenu. 3akoH Oma B auddepeHnuaibHoM Buae. TemnoBoe AeHCTBUE TOKA.
3akoH /Ixoyns-Jlenna. [Ipupona anexrpudyeckoro Toka B razax. Vlonusanus ra3os./
36. MarnutHoe mnone B Bakyyme /[loHATHE «MarHuTHOE moOJIe». MarHuTHoe
B3aUMOJICHCTBHE MPOBOJHUKOB C TOKOM. MHmykmms MarHutHoro mons. Cuma
Amnepa. MarautHbelii MOMEHT. MaruuTHelil oTok. Hanps>keHHOCTh MarHUTHOTO
nosst. MarHuTHast IpOHUIIAEMOCTH CPEAbL./

37. MarautHoe mome B BemectBe /IIpupoma marmetmsma. BemecrtBa
JaMarHUTHbIE, TTapaMarHuTHbIe, peppomarautHeie. Touka Kropu./

38. DnexkTpoMarHWTHas HHAYKIWA U CAMOMHAYKIHS /SIBIEHNE 3MeKTPOMAarHNTHOH
uaaykid. Onelt @apanesd. 3axon dPapagest A AMEKTPOMArHUTHONW HHAYKIIHU.
Hanpasnenue muayknuoHHoro Ttoka. IIpaBuno JleHna v mpaBuiio IpaBod pyKH.
Senenue camounnaykiuu. I/C camouHayKIuK. HAYKTHBHOCTh MPOBOTHHKA./

39. TlepemenHsblii anexrpuyeckuid Tok /[lonsTHe «iepeMeHHBINH TOk». [lomydeHue
nepeMeHHOro Toka. /JleiictByromue (9¢GQeKTUBHBIE) 3HAYEHUS CHJIBI TOKa U
HanpsDKeHUsT MepeMeHHoro Toka. CONpoTHBICHHE B IIENAX IEPEeMEHHOIO TOKa!
aKTHBHOE, MHIYKTHBHOE, EMKOCTHOE U IOJHOE (MMrienaHc). Pabora u MOIIHOCTD
MepeMEHHOTO TOKa./

40. TlomynpoBomuuku /IIoHATHE «HONYNPOBOAHUKM». THIBI TPOBOJUMOCTH:
coOcTBeHHasI, MpUMeCHas, akienTopHas. [loaynpoBogHNKOBBIE TIPHOOPHI: ANOIBI U
TPHOZBI — MX YCTPOKCTBO, IPUHINT PAOOTHI U IPUMEHEHHE./

41. DOnexrpomarautHoe none /IloHATHE «NIEKTpOMarHuTHOEe Moje». OCHOBBHI
Teopun MakcBemia A 3JIEKTPOMarHUTHOTO Mo, YpaBHeHMs Makceemna Juis
ANIEKTPOMAarHuTHOTO 1ojisl. Bexrop Ymosa-IloiinTrHra./

42. DnekTpoMarHuTHeIe KoneOaHust /TIOHsATHE «AIEKTPOMAarHUTHbBIE KOJeOaHUs.
KoneGarenbHelil koHTYp. KoHmeHcaTtop. DIeKTpoeMKOCTh KOHAEHCaTopa. DHeprus
ANMEKTPOCTATHUECKOTO TIONS KOHJEHCAaTOpa. DHEeprus MarHUTHOTO IMOJiA. DHeprus
JNIEKTPOMArHUTHBIX KoJiebaHuil. YacToTa M mepnos coOOCTBEHHBIX KoJleOaHuH./

43. DOnexrpomaranTHble BoiHbI /IlIkanma 31eKTpOMAarHUTHBIX BOJNH. JlMama3oHbI
JNIEKTPOMATHUTHBIX BOJIH. MICTOYHMKM 3IIEKTPOMArHUTHBIX HM3IYYEeHHH. YCIOBHUS
BO3HHUKHOBEHHSI JIEKTPOMAarHUTHBIX BOJIH./

44. DneMeHTHl reoMeTpuUYecKoi onTHKH /CBETOBOH JIy4. 3aKOH MPSIMOJIMHEHHOTO
pacnpocTpaHeHust CBETa. AOCOIIOTHBIN MoKa3arelb MIPEIOMIICHUSL.
OTHOCHTENBHBIN MOKa3aTens mpenoMieHns. Onrudeckas IUIOTHOCTB CPEBL.
IIpenenbHbiii yron npenomieHus. [Ipoueccsl OTpakeHUs U NPEIOMIIEHHS CBETA HA
TpaHUIIe ABYX MPO3PAYHBIX cpell. 3aKOHBI TEOMETPHIECKON ONTHKH./

45. Untepdepenmms ceera /[lonarme «uHTEepdepeHIms cBeTa». KorepeHTHbIE
BonHBI. CriocoOr1 HabMrONeHNs HTEepepernnn: onelT KOHTa, bunpusMer Openens,
3epkana @peHens, MHTeppEpeHIMS Ha TOHKUX IUIEHKax. PasHOCTh Xoma BOJIH.
VYcnoBusl BO3HUKHOBEHMS HMHTEP(EPEHIIMOHHBIX MAaKCHMyMOB W MHHHMYMOB.
OmnpeneneHue  pe3yabTHPYIOIIEH  aMIUIMTYIbl KoJeOaHMH TpH  HAJIOXKEHUH
KOT€PEHTHBIX BOJH./

46. Judpaxums cBera /Ilonstne «indpakmous». YCIOBHS BO3HHUKHOBEHUS
MakCUMyMOB M MHMHUMYM Judpakuuu. Judpaxums ceera Ha AuPPaKIUOHHOH
pemerke. Mcmonp3oBanne Au(pPaKnMOHHON pEHmIETKH Ul W3MEPEHUs JUIMHBI
CBETOBOM BOJIHBI./

47. Tlonspuzamus cBeta /IIOHATHS «ECTECTBEHHBIH CBET» M «IOJSPH30BAHHBIN
ceeT». llomyueHne mOMsAPU30BAaHHOTO CBETa. 3akOH Mamioca Uil OIpeneNeHHs
MHTEHCUBHOCTH CBETA MPOILICANIETO Yepe3 MOLSIPU3aTop, aHAIM3ATOP, TOISIPU3aTOp
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¥ aHaJIM3aTop./

48. Jucniepcust cBera /Ilomarue «mucnepcusi». Ilokasarenb IpenoMieHUs
BelecTsa. Buapl qucnepcun: HopmainbHas, aHomainbHasi. [TonsTue «cnexkrpy». Buab
cnektpoB. Cnexrp nomomenus. Criektp ucnyckanus. CIlonHble, JUHEHYaThIe 1
nosocarsle cekTpbl. CHeKTpaibHbIN aHanus./

49. Temnosoe mznyuenue /[Ipupona TeruioBoro uznmydeHus. [oHATHA «HOJNHAs U
CIEKTpaJIbHAsl JIy4EHCITyCKaTelbHasi CIOCOOHOCTBY», «IOJNHAas W CIEKTpasibHas
JTyYenonIONIaTeNIbHAs  CIIOCOOHOCTE», «a0COMIOTHO YEPHOE TENO0». 3aKOHEI
TertoBoro m3nyueHus: Kupxroda, Credana — bomprmana, Buna. 3aBUCHMOCTB
CIEKTPaIbHON CBETIMOCTH a0COIIOTHO YEPHOTO TEJNa OT JAJTMHBI BOJIHBL./

50. ®otordpdexr /Tlonstre «porodddexr». Bumpr dorodrddexra: BHEMHHN H
BHyTpeHHuH. HaOmonenne BHemHero ¢orodp¢exra. 3akoHB  BHEIIHETO
tdoroaddekra. YpaBHeHue DifHinTeiiHa. PaboTa BBIXOAA 3MEKTpOHA W3 METaJlIa.
Kpachas rpanunna ¢poroaddekra./

51. Oddexr Komnrona. [anenue cera /Ombir KomnToHa. 3akOH COXpaHCHHS
ummnynbca anektpona. Onbir [1.H. JleGenesa. [laBnenue cBera sl abCOIIOTHO
YEepHOT0, 0EJI0T0 U 3epKaJIBHOTO TeJa./

52. BomHoBbie cBoiicTBa uactuil /Bomuel ne bpoiins. ®opmyna ne bpoiins.
Judpaknust 31eKTPOHOB M HEWTPOHOB B KpUCTAJIIax./

53. DOnementsl kBaHTOBOW Mexanmku /HeompenenenHoctu IeitsenOepra.
CooTHolIeHHEe  HeompeneleHHOCTe.  BoxHoBas — ¢QyHKmusa.  YpaBHEHHA
Ipenuarepa./

54. Mopnenu ctpoeHus atoma /Aromuctrdeckas monenb. Monens k. TomcoHa.
[Tnanerapuas monens atroMa. [Toctynarer bopa./

55. Teopus atoma Bomopoxa /Popmyna banbmepa. CHekTp H3JIyueHHsI aToMa
Bonopoaa. Paauyc opoutsl snexTpoHa. CKOPOCTh AJIEKTPOHA. DHEPTHUS AJIEKTPOHA.
CrexTp SHepruii ANeKTpoHa. YpOBHH SHEPIHHU./

56. DneMeHThl COBpeMEHHON (U3UKM aroMoB M Moiiekyn /KBaHTOBBIE uucia:
IJIaBHOE KBaHTOBOE YHCJIO, OPOUTAIbHOE KBAHTOBOE YMCIIO, MArHUTHOE KBaHTOBOE
9HCII0, CIUHOBOE KBaHTOBOe uucino. IIpaBuna or6opa. [Ipunnun [aynu. Ipusnun
MHHHUMYMa 3Hepruu. [lepronuueckas cucrema snemenToB [.M1. Menneneesa./

57. Crpoenme supa atoma /Mopenn CTpoeHHS aroMHOTO siapa. OOo3HaueHHE
aTroMHBIX sigep. M3oromer. U3zob0apel. M3oToHbl. dedekr mMacchl. DHEPrHs CBS3H.
Snepubie cuibl./

58. PanmoakTBHOCTB /TlonsiTre «PaTHOAKTUBHOCTDY. EcrecTBenHas
PaaroakTUBHOCTh. VICKycCTBEHHAss paJIMOAKTHMBHOCTb. THIBI paJUOaKTHBHOTO
pacnama: anbda-, Oera-, ramma-pacnan. Ilepuon monypacnanga.  3akoH
paaroaKTUBHOTO pacnana./

59. Snepubie peakuun /TloHsTHE «sinepHble peakiun». Cxema sIepHOH peakiuu.
Tunbl sIIEPHBIX PeaKUi: peaKisd aHHUTWISLUH, PEaKIUu ACICHHS sAep, Peakiiu
cUHTE3a szep./

60. DnemeHrapHbIe gactuusl  /[lonsiTne «QNEMEHTApHBIE  YaCTHIBI».
Knaccudukanms snemMeHTapHbIX YacTull. B3anMozelcTBre eMEeHTapHBIX YacTHII.
Ksapku. ®yHnamMeHTaIbHBIC B3aUMOACUCTBHSL./

61. IlpaBmia mopcyera 3HAYAMIUX IUQP B YHUCIE.

62. IlpaBuia OKpyrIeHUs MPUOIMKEHHBIX YUCEL.

63. M3mepeHne TMHEHHBIX BEIUYHH.

64. Merto/1Ka BBITIOJHEHUSI OJJHOKPATHBIX HETIOCPEICTBEHHBIX N3MEPEHHIA.

65. Merto/1Ka BBITIOJHEHHUS] MHOTOKPATHBIX HETIOCPEICTBEHHBIX H3MEPEHHIA.

66. Merto/1Ka BBITOJHEHUsI KOCBEHHBIX U3MEPEHUI.

67. TlpaBuia moctpoeHus rpauKoB.

68. H3mepeHue UMITy/IbCa TN 10 B3aUMOACHCTBHS.

69. M3mepenne ummysbca TeI NOCIE MX B3aUMO/ICHCTBUS.

70. HccnenoBaHue 3aBHCHUMOCTH YITIOBOI'O YCKOPEHHs BpallaloOLIErocsi Teja OT
MOMEHTA BPAIIAIOIIEH CHIIBL.

71. WccnenoBaHue 3aBHCHUMOCTH YITIOBOI'O YCKOPEHHs BpallaloOLIErocsi Tejaa OT
MOMEHTa WHEPLUH.

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

73. U3MepeHue yCKOpEHUs CBOOOIZHOTO NAalEeHHS METOJOM MaTeMaTHYeCKOro
MasTHHKA.

74. W3mepenune xodpdunmeHTa BI3KOCTH TUCTIIITUPOBAHHON BOJIBI.

75. WM3mepenue xodhduiMenTa BI3KOCTH CITUPTA.
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Iy4ei.

76. H3amepenue kod3hGUIMEHTa TOBSPXHOCTHOTO HATSHKECHHUS KUIKOCTH.

77. WccnenoBaHue ynpyrux CBOHCTB KOCTHOW TKaHH.

78. M3mepenne pusnueckux BETHMYHH 3JIEKTPOU3MEPUTEILHBIMU TPUOOPAMH.
79. HaOmroneHue oCIIILIIOrpaMMEBI IEPEMEHHOTO TOKA.

80. HaOmiomenue  ocuMyIOrpaMMbl  OJHOIOJYNEPUOAHOTO  BBHIMPSIMIICHHS
MepEeMEHHOT0 TOKa.
81. HaOmonenne
MEPEMEHHOTO TOKa.
82. HaOmropenune QpuiIbTpyromero neiicTBrs KOHAESHCATOPOB.

83. H3mepeHne WHAYKIIMA MAarHUTHOTO TIOJIS.

84. H3mepenue yBenmdeHUs 00bEKTHBA U BEIMIHHBI MUKPOOOBEKTA.

85. H3mepenne IIMHBI CBETOBOIT BOIHBI IIPH TIPSMOM IaJCHUN CBETOBBIX JTy4eH.
86. I3mepenue IMHBI CBETOBOW BOJIHBI NPH HAKIOHHOM MaJICHHMHM CBETOBBIX

OCHUJITIOTpaMMbl JABYXTIOJYNEPpHUOAHOT'O BBITIPAMIICHUSA

87. H3mMepeHHne KOHIICHTPALIUH PACTBOPOB ONTHYCCKH aKTHBHBIX BEIICCTB.
88. HabiromeHue CeKTPOB UCTTYCKAHUS JIAMITB HAKAJTHBAHUSL.

89. HabOmronenue crieKTpoB MCITyCKaHUs PTYTHOM JIAMITHI.

90. HaOnrosieHHE CIICKTPOB MOMIONICHHS OKCHIEMOIIIOOHHA.

[ITkana U KpUTEPUHU OLICHUBAHHUS OTBETAa 00YJAIONIETOCsI MPECTABICHBI B TAOIHIIE.

I kana

KpuTtepuu oneHuBanusi

Ouenka 5
(oTM4HO)

- 00yJarOIUIICs IOJIHO YCBOMII YUeOHbIH MaTepHa;

- IIOKa3blBACT 3HAHUEC OCHOBHBIX IIOHATUN JUCUUIUIMHBI, T'PaMOTHO IIOJb3YETCs
TEPMHUHOJIOTHEH;

- TPOSIBIIIET YMEHHUE aHAJIW3UpPOBaTh M 0000ImaTe MHPOPMANNIO, HABBIKK CBS3HOTO
OINHUCAaHMA SIBICHUH U MPOLECCOB;

- JIEMOHCTpUpYeT yMEHHE  H3Jararb MaTepual B ONpPEIEICHHOH JIOTHYECKON
MOCIIEN0BATENLHOCTY;

- TOKa3bIBa€T yYMEHHUE HIUIIOCTPHUPOBATh TEOPETHUYECKHE MOJIOKEHUSI KOHKPETHBIMU
IIPUMEPaMU;

- IGMOHCTPHPYET CPOPMUPOBAHHOCTH M YCTOMYMBOCTh 3HAHU, YMEHUI1 N HABBIKOB;

- MOTYT OBITH JOMYIIEHHI OJHA—/BE HETOYHOCTH MNPH OCBEIIEHHH BTOPOCTETIEHHBIX
BOIIPOCOB

Ornenka 4
(xopor1o)

- OTBET YIOBJIETBOPSIET B OCHOBHOM TPeOOBAHUAM Ha OICHKY «5», HO NPH 3TOM HMEET
MECTO OJIMH U3 HETOCTATKOB:

- B YCBOGHHMH yueOHOro MaTepuaa JAOMYILIEeHbI IPOOebl, He MCKA3UBILUE COJCPIKAHNE
OTBETAa;

- B M3JIO)KEHIH MaTepuaja JONYyIIeHbl He3HAUUTeIbHbIE HETOYHOCTHU

Ornenka 3
(YIoBIETBOPUTEIHHO)

- 3HaH”u€ OCHOBHOI'O IpPOTpaMMHOI0 Mar€puajia B MHUHHUMAJIbLHOM 06’beMe,
MOTPEIMIHOCTU HCIPHUHIUNHAJIBHOTO XapaKTe€pa B OTBETEC Ha JK3aMCHE: HCIOJIHO WA
HEMNOCJICAOBATCIIBHO PACKPBLITO COACPIKAHUC MaTepuajla, HO IOKAa3aHO 06]1[66
TIOHUMaHUEC BOIIPOCOB;

- HUMCIIHUCH 3aTPpYAHCHHUA WK HOOITYHICHBI OIIMOKH B OIpeaACIICHNA HOHHTI/II\/‘I,
HCIOJIb30BAHUU TEPMUHOJIOTHH, OIMMCaHUHN SIBJICHHH W ponueccoB, HCIIPABJIICHHBIC
MOCJIC HAaBOAAIINUX BOIIPOCOB,

- BBIABJICHA HCAO0CTAaTO4YHasA C(l)OpMI/IPOBaHHOCTB 3HaHHﬁ, yMeHI/Iﬁ W HaBBIKOB,
06}"121}01111/1171051 HC MOXXCET HPUMCHUTH TCOPHIO B HOBOM cUuTyallu

Orenka 2
(HEeyIOBIIETBOPHUTEIIBHO)

- mpoOeibl B 3HAHUSAX OCHOBHOTO MPOTPAMMHOIO Marepuaia, IPUHIAITUHAIBHBIC
OIINOKH IIpU OTBETE HA BOIIPOCHI,

- 00HapyXeHO HE3HAHWE WM HEMOHMMaHWe OOoNbIedl WM Hambolee BRKHON dacTH
y4eOHOTO MaTepuana;

- JOITYIICHBI OlINOKH B OIIPEACIICHNN HOHHTHﬁ, P UCIIOJIb30BaAHUN TCPMHUHOJIOTHUH, B
OTIMCAaHWM SIBICHUA M TMPOILECCOB, KOTOPbIE HE WCIPABICHBI IOCIE HECKOJIBKUX
HaBOAIIUX BOIIPOCOB,

- HE Cq)OpMPIpOBaHBI KOMIIETCHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIINEC 3HAHUA, YMCHUA U
HAaBBIKH
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TecToBbie 3aJaHus 110 JUCHUIIIIMHC

2) marepueii
3) monem
4) Tenom

2. Buz Matepuu, U3 KOTOPOTO COCTOSIT Telia, Ha3bIBACTCA ...
1) BemiecTBOM

2) MOJIeKyII0i

3) nonem

4) atomom

3. Bua Matepu, mOCPEACTBOM KOTOPOTO B3aMMOJICHCTBYIOT TENa, HA3bIBACTCS ...
1) BemecTBOM

2) MoIeKyJIoi

3) nonem

4) atomoM

4. TpaBUTALIMOHHOE B3aUMOJIEHCTBHE OCYILECTBISAETCA MEXKIY 3a cyer
IPaBUTALMOHHOTO TOJIA.

1) Tenamu, 06JaTAFOLIMMU MacCOM MOKOS

2) Tenamu 00JANAIOIIMMHE 3aPsIIOM

3) aneMeHTapHBIMU YaCTUI[AMHU

4) HyKJIOHaMM BHYTpPH sApa aromMa

5. DnexkTpoMarHuTHOE B3aUMOJIEHCTBHE OCYIIECTBISIETCS MEXTY , 33 CUeT
AJICKTPOMArHuTHOIO ITOJIA.

1) tenamu, 00NAAAIOIIUME MACCOM MTOKOS

2) Tenamu 00NaJAOIIMMU 3aPSIIOM

3) aneMeHTapHBIMU YaCTUIIAMHU

4) HyKJIOHaMH BHYTpH SIIpa aToma

6. Cnaboe B3aMMOJICHCTBHE OCYLICCTBIACTCS MEXKIY ...
1) Tenamu, 06IaAOIIMMH MACCON TTOKOSI

2) TenaMu 00TATAOIIMMH 3apPSIOM

3) aneMeHTapHBIMU YaCTUIIAMHU

4) HyKJIOHaMH BHYTpH sIpa aromMa

7. CunbHOE B3aMMOJICHCTBHE OCYIIECTBIISIETCS MEXKIY ...
1) Tenamu, 00agalOIMMU MAaCCOM MOKOSI

2) TenaMu 00JIaAAOIIIMH 3aPSIOM

3) aneMeHTapHBIMH YaCTULIAMH

4) HyKJIOHaMH BHYTpU sipa aToMa

8. (hopMa JBIKEHHS MaTEPHH BKIIIOYAET B Ce0sl HK3MEHEHHS,
MIPOUCXOJATINE HA YPOBHE 001IeCTBa, OOIIECTBEHHBIX OTHOIICHU.

1) Ousnueckast

2) XuMudeckast

3) Buonornyeckas

4) CounasnbHas

9. (opMa IBIDKEHHsI MaTepUH BKIIIOYACT B ce0sl IPOLIECCHI,
CBSI3aHHBIC C MPEBPAILCHIEM BEILECTBA, PEaTU3yeTCsl Ha YPOBHE MOJICKYJIbI
1) dusnueckas

2) XuMuueckast

3) Buonornyeckas

Ne O1neHOuUHbIE CPENCTBA Kon 1 HaumeHOBaHUE
TunoBele KOHTPOJBHBIC 3aJaHUS W (WJIM) WHBIE MaTepUalibl, HEOOXOAMMBIC IJIsi | MHAMKATOPA KOMIIETCHIIMU
OLCHKW 3HaHWH, YyMEHWH, HaBBIKOB W (WIM) ONBITa AEATEIHHOCTH,

XapaKTepu3yIoIuX Cc(HOpMUPOBAaHHOCTh KOMIIETEHLMH B IPOLECCE OCBOCHHMS
JUCLUIUINHBI

1 1. Bce, uTO Hac OKpYXKaeT, 4TO MO3HAETCS C TOMOLIBIO OPTaHOB YYBCTB, na-1. OIIK-1
Ha3bIBACTCH ... Pemaet Tunossle 3agauu
1) BerecTBOM npodheCCHOHATEHOU

JEATEILHOCTH Ha OCHOBE
3HAHUM OCHOBHBIX
3aKOHOB MaTEMaTHYCCKUX,
€CTECTBEHHOHAYUYHBIX
JTUCLUITINH C
[IPUMEHEHUEM
UHPOPMAITHOHHO-
KOMMYHUKAIIUOHHBIX
TEXHOJIOT NI
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4) CounasnpHas

10. (opMa IBIKCHUS] MaTEpUH BKIIFOYAET B ce0sl JIBIKEHUE
JNMEMEHTAPHBIX YACTHIL M MOJICH, peannu3yeTcs Ha YPOBHE MHKPOCTPYKTYPBI
(MoJIeKyIa, aToM, HIEMEHTAPHBIC YaCTHLIbI)

1) Ousnueckast

2) XuMuueckast

3) Buonornyeckas

4) CounanpHas

11. (hopMa IBIDKCHHS MaTepUH BKIIOYAET B ce0s pyHKIIMOHUPOBAaHHUE
Y Pa3BUTHUC JKUBBIX OPraHU3MOB, PEaIN3yeTCsl HA YPOBHE KICTKH

1) dusnueckast

2) XuMuueckast

3) Buonoruyeckas

4) CounanbHas

12. B 3aBHCHMOCTH OT BH/Ia TPACKTOPUH MEXaHUUECCKOE BHKECHUE MOXKET OBITS ...
(BriOepuTe Bce BepHBIC BAPHAHTHI OTBETA)

1) npsiMmonuHeHOe

2) paBHOIIEPEMEHHOE

3) paBHOMEpHOE

4) HepaBHOMEPHOE

5) kpuBONUHEHHOE

6) Mo OKPYKHOCTH

13. B 3aBHCHMOCTH OT XapakTepa U3MCHEHHsI CKOPOCTH Pa3IMYaIOT ABIKCHHUE . ..
(BbiOepuTe Bce BepHBIE BapUaHThI OTBETA)

1) npsiMonuHeHOE

2) paBHOIIEPEMEHHOE

3) paBHOMEpHOE

4) HepaBHOMEpHOE

5) kpuBONHHENHHOE

6) M0 OKPYXHOCTH

14. BexTop ckopoCTH BCerna ...

1) coBmagaer ¢ BEKTOPOM YCKOPEHHUS

2) MPOTHBOIIONIOKEH HANIPABICHHIO TBIDKCHHUS Tella
3) coBmazgaer ¢ HapaBJICHUEM JBIKCHHS Tela

4) IPOTHBOTIOIIOKHO HANIPABIIEH BEKTOPY YCKOPCHHSI

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

1) conanpasnen

2) nepreHIuKyIsIpeH

3) HampaBneH MPOTHBOMOIOKEHO

4) pacnoyioXKeH MO yIIIoM K

16. Eciu Teo ABMKETCSI yCKOPEHHO, TO BEKTOP YCKOPCHHSI BEKTOPY
CKOPOCTH.

1) pacrionoxeH 1o yriaom K

2) mepreHIHKYISIpeH

3) MPOTHBOIONOKHO HAaTpaBiIeH

4) coHampaslieH

17. Eciu pykosiTKa PaBoro BUHTA BPAIAETCs B HANPABICHUH JBUKEHUS TENA TI0
OKPY>KHOCTH, TO TIOCTYIATEIBHOE IBHKEHNE BUHTA YKAKET HATPABJICHUE
BEKTODA. ..

1) yroBoro nepemMenieHus

2) yIIIoBO# CKOPOCTH

3) yIII0BOro yCKOpeHus

4) MOMeHTa UMITYJIbCa
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18. BexTop yriioBOro yCKOPEHHs COHAPABIICH C BEKTOPOM YIIIOBO# CKOPOCTH IPH
JBUKEHHUH.

1) paBHOMEpHOM

2) paBHO3aMEICHHOM

3) yckopeHHOM

4) HepaBHOMEPHOM

19. BekTop yriioBoro yCKopeHust IIPOTHBOTOIOKHO HATIPABJICH BEKTOPY YITIOBOM
CKOPOCTH TIpH JIBHKCHHU.

1) paBHOMEpHOM

2) 3aMeIIeHHOM

3) paBHOYCKOPEHHOM

4) HepaBHOMEPHOM

20. CropocTb Mstua Maccoi 50 T, OpOIIEHHOTO BEPTHKAIBHO BBEPX, MEHSETCS 110
3akoHy v=12-10t. 3HaueHre MOIYI UMITy/IbCca MsS4a yepe3 2 CeKyHbI ocie
Hayaja ABWxkKeHus pasHo  krem/c. (0,4)

1)04

2) 400

3)-04

4)4

21. Cxopocth Mstaa Maccoit 100 1, OpOIIeHHOTO BEPTHKAIFHO BBEPX, MEHSIETCS IO
3akoHy v=40-8t. 3HaueHre MOy UMITYJIbCca Msiya uyepe3 4 CeKyHbl Iociie Hayaa
JIBIOKCHUS PAaBHO Krem/c.

1)-08

2) 800

3)0,8

4)8

22. JlaHbBI TpU TeNa: CIUTIONTHOMN TUCK, TOHKOCTEHHBIN HWIHHID (TpyOa) u map,
MpUYEM MAacChl M M paJrychl R 0CHOBaHMH UCKa 1 TPYOBI M paJnycC mapa
oauHakoBbl. Och BpallleHHs IPOXOAUT Yepe3 LeHTp Tena. J[iiss MOMEHTOB HHepIuit
paccMaTpuBaeMbIX TeJI BEPHBIM SIBISIETCS YTBEPXKICHUE, UTO ...

1) HauOONBIIIUM MOMEHTOM MHEPIIMU O0NAaeT JUCK

2) HaubOJIBIIMM MOMEHTOM MHEPIMH 00J1aJaeT map

3) MOMEHTBI HHEPIIMH BCEX TPEX TEI OAMHAKOBBI

4) HanGOIBIIUM MOMEHTOM UHEPLIUH 00JIajaeT Tpyoda

23. JlaHbl TpH TeJa: CILIONIHON TUCK, TOHKOCTEHHBIN MUIHHAD (Tpy0Oa) u 1iap,
IpUYeM Macchl m ¥ paauychl R ocHOBaHM JTMCKa 1 TPYOBI M pajuyc mapa
oanHakoBbl. OCh BpallleHUs IPOXOAUT Yepe3 LEeHTp Tena. JJii MOMEHTOB HHEepLuit
paccMaTpUBaeMBbIX TeJl BEPHBIM SIBICTCS YTBEP)KACHHE, YTO ...

1) HaMMeHBLIMM MOMEHTOM WHEPLMHU 00NIaiaeT JUCK

2) HaMMEHBIIMM MOMEHTOM MHEPLUH 00NaaeT map

3) MOMEHTBI HHEPIIMH BCEX TPEX TeJl OJMHAKOBBI

4) HaMEHBIIMM MOMEHTOM MHEpLUH 00najaet Tpyba

24. Ecitit BeKTOPBI CHITBI M TIEPEMETIICHAS COHATIPABIICHBI, & YTOI MEK/TY HAMH
pages 0, To paboTa, COBEpIICHHAS CHIIOH ...

1) paBHa HyITIO

2) MaKCHUMaJTbHA U TTOJIOKHUTETbHA

3) monoxwuTenpHa

4) MaKcuMaJbHa U OTpHLATEIbHA

25. Ecinu BEeKTOp CHJIBI TIEPIIEHNKY/ISIPEH BEKTOPY IIEpeMeIIeHuUsI, TO pabora,
COBEpILIEHHASI CUJIOH ...

1) paBHa HyIO

2) MaKCHMaITbHA U TTOJIOKHUTETbHA

3) monoKuTEIBHA

4) MakcUMaJbHa ¥ OTPHIATEIbHA

26. Ecnm yros1 MeKIy BEKTOpaMH CHIIbl M niepemenieHus paser 180, To pabora,
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COBEpIICHHAs CUJION ...

1) paBHa HyITIO

2) oTpuLaTenbHa

3) monoxxuTeapHa

4) MaKcUMaNbHa W OTPHLATETIbHA

27. Ha yacTuity, HaXoAsIIIyrocs B Hayalle KOOpAWHAT, IEUCTBYET CHIla, BEKTOP
KOTOPO# ompexersiercs: BeipakeHneM F=2i -3j. Pabora, coBepreHHast 3To# cruiioi
MIPY TIEpEeMEIICHAN YaCTHIIBI B TOUKY ¢ kKoopauHaramu (5;0) paBHa Jx.
1)-15

2) 25

3) 23

4) 10

28. Ha yacTuity, HaXoAsIIyrocs B Hayalle KOOpAWHAT, IEHCTBYET CHIla, BEKTOP
KOTOpO#i onpenesnsiercst BeipakenneM F=41 +3j . PaboTta, coBepiieHHast 3TOH CHII0H
IPY NIepeMEelIeHIH YacTUIBI B TOUKY ¢ koopanHatamu (0;5) paBHa Jlx.

1) 15

2) 25

3) 23

4) 10

29. Ha gacTuity, HaXoAsIIyiocs B Hadalle KOOPANHAT, IEHCTBYET CHIIa, BEKTOP
KOTOpOH ompexnensercs BeipakeHneM F=2i +3j . Pabota, coBepmieHHas 3TOH CHUIION
MY [IepeMeIIeHNH YaCcTUIIbl B TOUKY ¢ KoopauHatamu (5;5) paBa _ JIx.

1) 15

2) 25

3) 23

4) 10

30. Ha gacTuity, HaxoasIIyrocs B Hadalle KOOPANHAT, IEHCTBYET CHIla, BEKTOP
KOTOPOH ompexnensiercs BeipakerneM F=4i -5j . Pabora, coBepIiieHHas 3TO# chioit
IpH NIepEeMEIeHNH YaCTUIBI B TOUKY C KoopAuHaTaMu (2;-3) pasHa  JIxk.
1)-15

2) 25

3) 23

4) 10

31. Tlpu yMeHbIICHHH B 4 pa3a [UTHHBI HUTH MATEMATHYECKOTO MasTHUKA TIEPHOJT
KOJIEOaHHUS ...

1) He u3MeHuTCs

2) yBenuuurcs B 4 pasa

3) yBenuuurcs B 2 pasa

4) ymenbmtes B 2 pasa

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

1) He u3MeHUTCS

2) yBenuuutcs B 4 pasa

3) yBenuuutcst B 2 pasa

4) ymeHbIIUTCS B 2 pasa

33. Ilpu yBenM4eHUU MacChl Ipy3a B 4 pasa nepro/ KonebaHus nNpy>XKUHHOTO
MasiTHUKA ...

1) yBenmuuntes B 2 paza

2) He U3MEHHTCS

3) yBenunuurces B 4 pasa

4) yMeHbIIUTCS B 2 pasa

34. Tlpu yBenau4yeHUH B 2 pa3za Macchl Ipy3a U YBEJIUUSHUH KECTKOCTH TPYKUHBI B
2 pasa, mepuos KojaebaHus IpYy>KHHHOTO MasTHUKA ...

1) He U3MEHHUTCS

2) ymeHbIIUTCS B 2 pasza
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3) yBenuuurcs B 2 pasza
4) yBenuuuTcs B 4 pasa

35. B ocHOBe crienuaisHON TEOPUU OTHOCUTEIBHOCTH ...

1) GBLT MOJIOXKEH HKCIIEPUMEHT, TOKA3aBIIHI HE3aBUCUMOCTL CKOPOCTH CBETA OT
CKOPOCTH JIBI)KCHHSI ICTOUYHUKA U TIPUCMHUKA CBETA

2) ObLT MONOXKEH IKCIIEPUMEHT 110 U3MEPEHUIO CKOPOCTH CBETA B BOJIE

3) GBLTH TIOJIOKEHBI TIPEACTABICHUS O TOM, YTO CBET ABISIETCS KOJIeOaHMEM
HEBUIUMOTO 3¢upa

4) GBLIa MOJIOKEHA THITOTE3a O B3aHMOCBA3H MaCChl U SHEPTHH

36. IIpn ycTaHOBICHHM COOTHOLICHHUS MEKAY 3aKOHAMH KJIACCHYECKOH MEXaHUKH 1
CIeLIMaTbHOM TEOPUH OTHOCUTEIBHOCTH BEPHBIM YTBEPKACHUEM SBIISIETCS ...

1) BTOpBIC MOTHOCTHIO OMPOBEPraro MepBbie

2) BTOpBIEC MEPEXOAAT B MEPBHIC PH ABHKCHUH YACTHI[ CO CKOPOCTHIO MHOTO
OonblIe CKOPOCTH CBETA

3) mepBbIe IEPEXOIAIT BO BTOPBIC MPH OMMCAHUH MUKPOYACTHUII

4) BTOpBIC MEPEXOAT B IEPBBIC MPHU IBMKCHUH YACTHUIL CO CKOPOCTHIO MHOTO
MEHBIIE CKOPOCTH CBETA

37. CKOpOCTb CBETa B BAKyyMe HE 3aBHCHT OT CKOPOCTH JBHKCHHS HCTOYHHUKA K
HaOJIFOaTeNst — 3TO TIPUHIIAI ...

1) oTHOCHTENBEHOCTH

2) mOCTOSHCTBA

3) HE3aBUCUMOCTH

4) cooTBETCTBUS

38. dusnyeckue SIBJICHNUS B OJMHAKOBBIX YCIOBHAX MPOTEKAIOT OJMHAKOBO BO BCEX
HHEPIHAIBHBIX CHCTEMaX OTCYETa — 3TO TPHHIIMII ...

1) oTHOCHTENBHOCTH

2) IOTIOTHATENEHOCTH

3) cooTBeTCTBHSA

4) HEe3aBHCHMOCTH

39. Kocmuueckuit kopaOib ¢ IByMsi KOCMOHABTaMH JIETUT cO ckopocThio v=0,8c (c
- CKOPOCTh CBETA B BAKyyM€) B CUCTEME OTCUETA, CBI3aHHOW C HEKOTOPOM
mianeTo. OJMH U3 KOCMOHABTOB MEJIJICHHO TIOBOPAYMBAECT METPOBBIN CTEPIKEHD U3
MOJIOKEHUS 1, MEPIICHANKYIISIPHOTO HANIPABJICHUIO ABMKCHUS KOPAOs, B
MOJIOKEHHE 2, TapaJlyieIbHOE HAMPAaBJICHUIO BKeHMs. [[JIMHA 3TOTO CTEPXKHS C
TOYKHU 3peHUs HAOMIoaaTeNsl, HaXOASIIEroCs Ha MIIaHEeTe, ...

1) usmensiercs ot 1,0 M B mosioskenuu 1 710 0,6 M B MOJIOKEHUH 2

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

3) paBna 1,0 M nipu nr000# €ro OpUEHTAIIUH

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

40. Kocmuueckuii kopabib ¢ AByMs KOCMOHAaBTaMHU JIETUT cO cKopocThio v=0,8c (¢
- CKOPOCTh CBETa B BAKYyMe) B CHCTEME OTCUETa, CBI3aHHOMN C HEKOTOPOW
mianetoi. OWH U3 KOCMOHABTOB MEIJICHHO TIOBOPAYMBAET CTEPKEHb NIUHOHN 0,6
M U3 TIOJIOXKEHHUS |, MapajuieIbHOTO HAMPABJICHUIO IBHKSHIS KOpaoIis, B
MOJIOKEHHE 2, IEPIICHAUKYISIPHOE HATIPABICHHUIO ABIKEHUS. JJIMHA 9TOTO CTEPKHS
C TOYKH 3pEHUS HAOIIONaTeN s, HaXOAIIErocs Ha TUTaHeTe, ...

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

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

3) paBHa 1,0 M nipu 1:060# €ro OpUEHTALMU

4) uamensiercsi ot 0,6 M B osoxenuu 1 10 1,0 M B nonoxxenun 2

41. KocMuueckuii Kopabib JIETHT co ckopocThio v=0,8¢ (¢ - CKOpOCTh CBETa B
BaKyyMe) B CCTEME OTCUETa, CBA3aHHON C HEKOTOPOH miianeTod. OnuH u3
KOCMOHABTOB MEJJICHHO ITOBOPAYMBAET METPOBBIN CTEPKEHDb U3 TIOJIOXKECHHS 1,
MEPIICHIUKYISIPHOTO HAIIPABJICHUIO IBUKCHHSI KOPaOIIs, B TIOJIOXKECHHE 2,
napayuieIbHOE HAITPABJICHUIO IBHKECHHUS. [IJIMHA 3TOTO CTEP>KHS C TOYKHU 3PCHHS
JIPYTOTO KOCMOHABTA ...

1) uzmensercs ot 1,0 M B mosioskenuu 1 10 0,6 M B IOJOKEHUH 2
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2) mamenstercs ot 1,0 M B monoskernu 1 10 1,67 M B OJNIOKEHHH 2
3) paBHa 1,0 M nipu 060 €ro OpUEHTALIMH
4) usamensiercsi ot 0,6 M B nonoxenuu 1 o 1,0 M B mosioskeHun 2

42. KocMuueckuii Kopadib JIETHT co ckopocThio v=0,8c (¢ - CKOpOCTh CBETa B
BaKyyMe) B CHCTEME OTCYECTA, CBA3aHHOMN ¢ HEKOTOPOil taneToi. OnuH u3
KOCMOHABTOB MEJIJICHHO TTOBOPAYMBACT METPOBBII CTEPKEHB U3 TOJIOKECHUS 1,
MapajuIeIbHOTO HAIIPaBJICHUIO ABIKCHUS KOPaliis, B TOJIOKEHHUE 2,
MEePICHANKYISIPHOE HAIIPABICHAIO ABIDKEHHS. JJIMHA 3TOTO CTEPKHS C TOUKH
3peHHs APYTOro KOCMOHABTA ...

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

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

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

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

43. BpoyHOBCKOE BIKCHHE MTOATBEPIKIACT CYIICCTBOBAHUE ...
1) B mpupoje uaeansHOro ra3a

2) Xa0TUYCCKOI'0 TCIIOBOT'O ABMKCHHUA aTOMOB U MOJICKYJI

3) BA3KOCTH XKUAKOCTEH

4) CBepXBBICOKOTO BaKkyyMma

44. Y1065 CKOPOCTH ABIKEHHUS OPOYHOBCKHX YACTHUI] YBEIHYIIIACH HEOOXOIUMO
...(BeIOepuTe Bce BepHBIC BAPHAHTHI OTBETA)

1) yBenmu4uuTh TEMIIEPATYPY

2) YMEHBIIUTH TEMIICPATYPy

3) yBennuuTh Maccy GpOYHOBCKOMH YaCTHUIIbI

4) yMEHBIIUTH Maccy GPOYHOBCKOM YaCTHUIIbI

5) yBeNHYUTH KOHIICHTPAIMIO YaCTHI]

45. Ilpu yBenn4eHNU KOHLIEHTPAIIUM MOJIEKYIT HI€aIbHOTO T'a3a B JBa pa3a
JIaBJICHUE Ta3a ...

1) yBenmuuurces B 2 paza

2) yMeHbIOWUTCS B 4 pa3a

3) ymeHbIIUTCS B 2 pasa

4) He U3MEHUTCS

46. TIpu yMEHbILIEHUH CKOPOCTH JIBHXKEHHUS] MOJIEKY.I B 4 pa3a JlaBlIieHUE raza
pasa.

1) yBenmuuuiocs B 2

2) YMEHBIIUIOCH B 4

3) yBenuumiocs B 4

4) yMEHBIIUIOCH B 2

47. JlaBieHne uea’JbHOTO OJHOATOMHOIO Ta3a YBEIUYIIOCH B 4 pasa IpH 3TOM
CpeIHsIs CKOPOCTh ABMKCHHUS MOJICKYJ  pasa.

1) yBenmuuuiocs B 2

2) yMEHBIIUIOCH B 4

3) yBenuumiaocs B 4

4) yMEHBIINIOCH B 2

48. CpenHsisi CKOPOCTh JBHKCHHSI MOJICKYJI HICATbHOTO OJHOATOMHOTO Ta3a
yBeNUYMIach B 4 pasa, IpH 5TOM JaBlIeHUe raza _ pas (-a).

1) ymeHbLIHiIoCH B 16

2) yMEHBIIUIOCH B 4

3) yBennuunocs B 16

4) yBenunuuniocs B 4

49. JlaBneHue HIeaNTLHOTO ra3a Ha CTEHKH COCY/a 3aBUCHT OT ... (Bribepure Bee
BEPHBIE BAPUAHTHI OTBETA)

1) popmsl cocyna

2) KOHLEHTPALUK MOJIEKYJT

3) Temneparypsl

4) CKOPOCTH JIBHIKEHHUSI MOJIEKYJI
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5) o06beMa cocyna
6) BHELIHETO JaBJICHHSA

50. [Tpu yBeIU4CHUH AaBICHUS B 3 pa3a 1 yMEHbLICHHH o0beMa B 2 pasa
a0COJIOTHAS TeMIIepaTypa UAealbHOro raza __ pas (-a).

1) yBenmuuutes B 6

2) yBenuuures B 1,5

3) yMeHBIIHUTCS B 6

4) ymenpmmures B 1,5

51. TIpn yBenmueHNH TeMIIepaTypsl # 00beMa HIeaTbHOTO Ta3a B 2 pasa, ero
JABJICHUS ...

1) He u3MeHHUTCS

2) yMeHbIIUTCS B 4 pa3a

3) ymenbIuTCs B 2 pasa

4) yBenuuuTcs B 4 pasa

52. UneannHblil ra3 MOCTOSHHOM MacChl CXKald TaK, YTO €ro JaBICHHE
YBEITMYMIOCH B JIBA pa3a, a 00beM YMEHbIIHICS BaBoe. [Ipu 3TOM Temmeparypa
rasa...

1) yBenuuuiace B 1Ba pasa

2) ymeHbIIUIach B 2 pasa

3) He U3MEHMIACh

4) yBenuuunach B 4 pasa

53. Jlns pacnpezaencaus MakcBesia BEPHBIM SIBIICTCS] YTBEPIKICHHE . ..
1) mo3BoIIsET pacCYUTaTh IO MOJIEKYI, CKOPOCTH KOTOPBIX 3aKITIOUCHBI B TFOOOM
3aJJaHHOM HHTEpBaJie CKOpoCTei

2) HanboJjiee BEPOSTHASE CKOPOCTh MOJIEKY/I 3aBUCHT TOJIBKO OT TEMIIEPATYPHI U HE
3aBHCHUT OT POZA MOJIEKYI

3) miomaak Mo KPUBOM PACTET C MOBBIIICHUEM TEMITEPATYPBI

4) npu NOHKEHUH TEMIIEPaTyPhl BEINYNHA MAKCUMYMa (DYHKIIMU YMEHbBIIAETCSI

54. lns pacupenenenus MakcBesIa BEPHBIM SIBISIETCS yTBEPIKACHUE, YTO NPH
HOHM)KCHUH TEMIICPATYPHI ...

1) HauGosee BeposiTHAast CKOPOCTh MOJIEKY/T YMEHBIIAETCSI

2) BeNMMYMHA MAKCHMYMa (BYHKIIHH YMEHBIIACTCSI

3) MakCHMyM KPHUBO# CMEIIAeTCsI BIPABO

4) mIomaapb Mo KPUBOH YMEHBINAETCS

55. JIna pacnpenenennus MakcBeiia BEPHBIM SBISIETCS yTBEPIKICHUE, YTO MPH
HOBBIILCHUH TEMIIEPATYPHI ...

1) HanboJee BEpOSTHAS CKOPOCTH MOJIEKYJT YMCHBILIACTCS

2) BeNMMYMHA MaKCUMyMa (DyHKIIMH YMEHBIIACTCSI

3) MakcUMyM KpPHBOH CMEIIACTCsI BICBO

4) myouaap Mo/ KpUBOil yBEINYHBACTCSI

56. lnst pacupenenenns: MakcBensia BEpHBIM SIBISIETCS YTBEPIKICHUE, UTO MPU
TMOHM)KEHUH TEMIIEPATYPHI ...

1) rutotaap Mo KPUBOM YMEHBIIAETCS

2) MaKCHMyM KPHBO#M CMEIIAEeTCsI BIIPABO

3) mromIaak Mo KPUBO# yBETHIMBACTCSI

4) BeMYMHA MaKCUMyMa (DYHKLUH YBEIHINBACTCS

57. ns pacnpenenenns MakcBeiia BEpHBIM SIBISIETCS yTBEPXKICHHUE, UTO ...
1) npu U3MEHEHHH TeMIEePaTyphl MONOKESHNE MAKCUMYMa HE U3MEHSIeTCs

2) ¢ yMEeHBIIICHHEM TEMIIEPaTyphl BEJIMYNHA MAKCUMYMa YMEHBIIACTCS

3) mpu “3MEHEHNH TeMIIepaTyphl IUIOLIAAb TOJ KPUBOI HE U3MEHSACTCS

4) ¢ yBeTMYCHHEM TEMIIEPATyPhI BEIMYNHA MAKCUMYyMa YBEIHIHBACTCS

58. Ecnn, He MEHSISI TEMIIEPATyPhl, B3STh I'a3 ¢ OOJIBIICH MOJISIPHON MacCoi 1
TaKHAM K€ YUCII0 MOJIEKYII, TO JUIS pachpenecHns: MaKcBeiia BEpHBIM SBISETCS
YTBEPXKICHHE ...
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1) mromaas Mog KPUBOW YBEITHIUTCS

2) BeNMYMHA MAKCHMYMa YMEHBLINTCS

3) MakcUMyM KpHBOH CMECTHTCS BIICBO B CTOPOHY MEHBIINX CKOPOCTEH
4) MaKCUMyM KPHBOW CMECTHTCSI BIIPABO, B CTOPOHY OOJNBIINX CKOPOCTEit

59. Ecnu, He MeHsIs TeMIlepaTyphbl, B3ATh I'a3 ¢ MEHbIIEH MOJIIPHON Maccoi 1
TaKUM >K€ UUCIIO MOJIEKYI, TO JUIs pacHpeaenaeHnss MakcBenia BepHbIM SBIsSeTCS
YTBEpXKICHHE. ..

1) momaas moq KPUBOW YBEITHIUTCS

2) BenMYMHA MaKCUMyMa YBEIHIHUTCS

3) MakcuMyM KPHUBOW CMECTUTCSI BIICBO B CTOPOHY MEHBIINX CKOPOCTEH

4) MaKCHMyM KPUBOI CMECTHTCS BIPABO B CTOPOHY OOJBIIMX CKOPOCTEit

60. I[HS[ HU30TEPMUYECCKOI0 IIpouecca CupaBeJIMBbl COOTHOLICHHUS ...
1) T=const, p>0, V>0
2) T>0, p=const, V>0
3) T=const, p>0, V<0
4) T>0, p>0, V=const

61. I[J'I?[ H30XOPHOTO IMponecca cupaBeAIMBbl COOTHOIICHUA ...
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. Jlnst n3o6apHOTO Npoliecca CpaBeAInBbl COOTHOILICHHUS ...
1) T=const, p>0, V>0
2) T>0, p=const, V>0
3) T=const, p>0, V<0
4) T>0, p>0, V=const

63. TIporiecc, B X0/ie KOTOPOTO YMEHBIIIEHHE BHYTPEHHEN YHEPTHH ra3a MO3BOJISIET
€My COBEPIINTH paboTy HaJl BHEITHUMH TEJIaMH, Ha3bIBAeTCS ...

1) nzoTepMHUECKHiA

2) agnabaTHBIH

3) U30XOpHBIi

4) u306apHsbIit

64. Ipouecc, Ipu KOTOPOM M3MEHEHHE BHYTPEHHEH YJHEPTUH PaBHO padoTe, B3sTOI
CO 3HaKOM «MUHYC», Ha3bIBAaeTCA ...

1) aguabaTHBIM

2) u300apHBIM

3) H30TEepMUYECKUM

4) U30XOpHBIM

65. - 9TO HaINpPSHKEHHOE COCTOSHHE TIOBEPXHOCTHOTO CJIOS KHKOCTH.
1) [ToBepXHOCTHOE HATSKECHUE

2) MonekyisipHOe JIaBIcHHE

3) Cwiia IOBEpXHOCTHOTO HATSKEHUS

4) KoappunmeHT MOBEpXHOCTHOTO HATSKSHHUSI

66. SIBnenune 3aKJTFOYAETCS B TOM, YTO CMAYMBAIOIIast )KUIKOCTE B
KaUISIpe MOAHUMAETCS M YCTAHABJIMBAETCS BBIIIE, Y€M B COOOIIAIONIMMCS C HUM
[IUPOKOM COCY/IE, @ HECMAYMBAIOIIAs KUIKOCTh OMYCKACTCS M YCTAHABIUBACTCS
HIDKE, YeM B COOOMIAOIIMMCSI C HUM [IHPOKOM COCY/IE.

1) Ba3KocTH

2) KamuUIIPHOCTH

3) MOBEPXHOCTHOTO HATSKEHHUSI

4) nuddysun

67. KHAKOCTD B KAIMILIIPE MOAHUMAETCSA M YCTAHABINBAETCS BBILIE, 9EM
B COOOIIAOMIAMCS C HUM IIUPOKOM COCYE.
1) CmaumBaromas
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2) Bsskas
3) Hecmauunsaromast
4) UneansHas

68. YKHUIIKOCTh B KAaIlMJUISAPE OMYCKACTCS M YCTAHABJIMBACTCS HUKE, YEM B
COOOIIAIOIMMCS C HUM LHIUPOKOM COCYIIE.

1) CmaumnBaromas

2) Bsskas

3) Hecmaumsaromas

4) UpeansHas

69. Ecnu Cruthl IPUTSDKEHUS MEXKY MOJICKYJIAMHE JKHIKOCTH OOJIBIIE, 4eM MEXIY
MOJICKYJIaMH JKHIKOCTH U MOJIEKYJIaMH TBEPOTO TENa, TO 3T KHIKOCTh
SIBIISICTCS. ..

1) Bs3Koii

2) cMaduBaronen

3) uneanbHOM

4) HecMayMBaroIICH

70. Eciut CHITBI IPUTSOKEHHS MEKIY MOJIEKYJIaMH JKUIKOCTH MEHBIIIE, UeM MEXIY
MOJIEKYJTaMH JKUIKOCTH U TBEPIOTO TENA, TO 3Ta KUIKOCTH SBIISETCS ...

1) Bs3Koi

2) cMauMBaroIei

3) uneanbHOM

4) HecMauyHBarOIICH

71. Ilpu norpy>keHUHU B KUJIKOCTh KalMIUIIPHOH CTEKISIHHON TpYOKH YpOBEHb
JKUJIKOCTH B HElf TOHUMAaeTCs Ha 4 MM HaJl YPOBHEM KHJKOCTH B COOOIIAIOIIUMCS
¢ HUM cocyze. Eciyu B34Th Kanuumsp JuaMeTp, KOToporo B 2 pasa 0oiblie, TO
BBICOTA MOAHATHSA )KUAKOCTH B HEM OyJleT paBHa MM.

1)2

2)4

3)8

4) 16

72. Tlpu norpy»keHU! B XKUJKOCTh KalMIUIIPHOI CTEKIJISTHHOW TPYOKH YPOBEHB
JKUJIKOCTH B HEl IOAHUMAaeTCs Ha 4 MM HaJl YPOBHEM XKHJIKOCTH B COOOIIAOIINMCS
¢ HUM cocyne. Ecnu B34Te kanmwmisap guaMeTp, KOTOporo B 2 pa3a MEHbIIE, TO
BBICOTA MOAHATHS )KUAKOCTH B HEM OyJeT paBHa MM.

1)2

2)4

3)8

4) 16

73. TBepaple Teia, aTOMBI K MOJICKYJIBI B KOTOPBIX PACIIONIOKEHbI YIOPSIOYEHHO 1
00pa3yroT MepUOIHIECKH TIOBTOPSIOLIYIOCS CTPYKTYpPY, HAa3bIBAIOTCA . ..

1) KpucTaUINYeCKUMH

2) U30TPOITHBIMH

3) amopbHBIME

4) abCOIOTHO TBEPABIMH

74. TBepaple Tena, B KOTOPBIX aTOMBI M MOJIEKYJTBI PACIIONIOKEHBI OECTIOPSA0YHO,
Ha3bIBAIOTCS ...

1) kpucTaIHYeCKUMH

2) aHM30TPOMHBIMU

3) amopbHBIME

4) abCoMIOTHO TBEPABIMH

75. NI3amenenue Gopmbl 1 00beMa TBEPOTO TeJIa MO IEHCTBUEM BHEIITHEH CHITHI,
Ha3bIBACTCA ...

1) nepemenienneM

2) nedopmarueii

3) cMereHreM
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4) pa3BuTHEM

76. Ha3bIBaCTCs Je(OpPMAIIUs, MOTHOCTHIO HCUE3ArOIAs TOCIIe
NpeKpaIieHus JeHCTBUS CHUIT.

1) Vmpyroii

2) OcrarouHoi

3) Inactuyeckoii

4) AGcomroTHOI

77. YtBepxnenne: «OTHocHTeNbHAS nedopManys IpsMo MPOHOpIHOHATbHA
nedopMupyromeit cuie, MPUXOAAIIEHCS Ha eAUHHILLY IUTONMAa Il CCUCHHS Telay,
CIIPaBEUTNBO IS 3aKOHA ...

1) Bopesu — XKropena

2) T'yk

3) HetotoHa

4) TMackans

78. Ecnu yBennuuTh B 2 pasa 3HaueHUE Je(POPMHUPYIOIICH CHIIBI, HE MEHSIS
TUIOIIA/Ih MTOTIEPEYHOTO CEUEHHUS Tella, TO 3HAUCHHE OTHOCHTENBHOM e opMaIlvy. . .
1) He U3BMCHUTBCS

2) YMEHBIIUTLCS B 2 pasa
3) yBenuuutes B 4 pasa
4) yBennuunTcs B 2 pasa

79. Eciiit yMeHbIIHTD B 2 pa3a 3HaYCHHE Ne(GOPMHUPYIOIICH CUITBI, HE MEHSISI
IUIOLIA/b MOIEPEYHOT0 CEYCHHUS TeJa, TO 3HAUCHHE OTHOCUTENBHOI Aedopmarun. . .
1) He U3MEHHUTHCSI

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

80. s rexms (He) guciio creneneit cBOOOBI i paBHO ...
1
2)3
3)5
4)6

81. lnst aToMapHOTo BOAOPO/Ia YUCIIO CTEIEeHEH CBOOOIbI 1 PaBHO ...
1
2)3
3)5
4) 6

82 HpI/I YCJI0BUH, YTO UMCIOT MECTO TOJIBKO IMOCTYIATCJIbHOC U BPAIlaTCIIbHOC
JABUIKCHUE, IJId BOAAHOTO ITapa 4YHuCJIO CTeHeHeﬁ CBO60,Z[I:I 1 PaBHO ...

1)1

2)3

3)5

4)6

83. Ipu ycnoBum, 4TO MMEIOT MECTO BCE TPH BUJIA IBHXKEHHUS (IIOCTYIATEIbHOE,
BpalaTelbHOE U KoJieOaTeIbHOe), A1l BOJSHOTO Mapa YUCIIO i paBHO ...

1) 10

2)3

3)5

4)6

84. TIpu ycnoBuH, 9TO IMEIOT MECTO BCE TPH BHJIA IBUKEHUS (ITOCTYIATEIBHOE,
BpalllaTeIbHOE U KosebaTenbHOe), ISl MOJIEKYJIbl BOJOPO/A YHUCIIO CTENeHei
CcBOOOJIBI 1 PaBHO ...

1) 10

2)3

3)7
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4)6

84. VneansHOMY OTHOATOMHOMY Ta3y nepenanu koinnyectBo Teriorsl 700 Ik u
ra3 coepuni padoty 600 ). BHyTpeHHss sHEprust ra3a npu 5ToM paBHa _ JIxk.
1)0

2) 100

3) - 100

4) 1300

86. Ecnm mneanbHeIA Ta3 oTaan KonmmdaectBo TerroTsl 100 [k, mpu 3ToM ero
BHYTPEHHSIS 2Heprus ymenpurmiachk Ha 100 [k, To paboTa coBepIieHHAs Ta3oM
paBHa ][Ik

1o

2) 100

3)-100

4) 200

87. UneanwHblii a3z coBeprmi padoty 300 [k, mpu 3TOM BHYTpPEHHSISI SHEPTHS
ra3a ysenunuuiack Ha 300 [Ix. B aToMm npouecce ra3 noayyun JIK TErIoThlI.
10

2) 300

3) — 600

4) 600

88. Cootnomenus Q>0, A>0, U=0 cripaBeaIuBHI IS ...
1) u30TEepMUUECKOr0 HarpeBaHUs

2) u306apHOTO PaCHIMPEHHUS

3) “U30XOpHOTO HATPEBaHU

4) anrabaTHOTO PaCIIUPECHUSI

89. Cootromenns Q>0, U>0, A=0 cnpaBeyuBHI 114 ...
1) u30TepMHUYECKOrO HArpeBaHHs

2) 1300apHOTO pacUIUpeHHs

3) M30XOPHOTO HAarpeBaHUs

4) annabaTHOTO PACIIUPEHUS

90. Cootromenust Q>0, U>0, A>0 cnipaBeyiMBbI IS ...
1) M30TEPMUYECKOTO HATPEBAHKS

2) u306apHOTO PACHIUPEHHUS

3) M30XOPHOI0 HATrPEBaHMUS

4) anuabaTHOTO PaCIIUPCHUSI

91. Cootromernns Q=0, U<0, A>(0 cripaBeaTUBBI AJIA ...
1) U30TepMHUYECKOTO HATPEBAHHS

2) U306apHOTO pacuIupeHust

3) HU30XOpHOIO HArpeBaHuUs

4) anuabaTHOro pacIIUpEeHUsI

92. Cootromenust Q<0, A<0, U=0 cripaBemIuBHI IS ...
1) U30TEPMUYECKOTO OXJIAKIECHHSI

2) M30XOPHOTO CIKATHS

3) 1300apHOTO OXJIAKIECHUS

4) annabatHOro CHKATUs

93. CootHomenns Q<0, A<0, U<Q crpaBemIuBHI IS ...
1) ¥U30TEPMHUYECKOTO OXJIAXKICHHSI

2) U30XOPHOTO CHKATUS

3) 1306apHOTO OXJIAKICHUSI

4) agnabaTHOro CHKATHs

94. Cootnomennst Q<0, A=0, U<( cripaBemInBbI IS ...
1) M30TEPMHUYECKOTO OXJIAMKIECHHSI
2) M30XOPHOIO CKATHS
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3) 1300apHOTO OXJIAKIECHUS
4) agnabaTHOro CHKATHs

95. Cootromenus Q=0, A<0, U>0 cripaBemiuBsI A7 ...
1) U30TEPMUYECKOTO OXJIAXKICHUSI

2) H30XOPHOTO CHKATHSA

3) U3006apHOTO OXJIAKICHUSI

4) annabaTHOro CHKATHS

96. J{na noserimenns KI1/1 termoerx MamuH HeoOxoanmo ... (Beidepure Bce
BEPHBIEC OTBETHI)

1) MOBBICHTD TEMITEPATypPy XONOANIHHAKA

2) MOBBICHTH TEMITEPATYPY HArpEBATEIS

3) MOHU3UTH TEMIIEpPATypy HarpeBaTesis

4) NOHM3UTH TEMITEPATYPY XOJOAUILHUKA

5) MOBBICHTE BHEIITHEE JABICHHE

97. TemnoBast MarnHa pabotaet 1o 1ukiay Kapao. Eciu temneparypy HarpeBaresns
yBenuuuTh, To KIIJI nukia ...

1) He u3MeHHTCS

2) yMEHbBIIUTCS

3) yBenmuumrcs

98. TerutoBas mamuna paboraet no uukity Kapuo. Eciu remneparypy
XOJIOAUIIBHUKA YMEHBINTh, To KII/] 1ukna ...

1) He u3MeHHUTCS

2) YMEHBIIHUTCSI

3) yBemuumuTCS

99. B Bakyyme HaxosTCs 1Ba L1apa, 3apsiibl KOTopbix —1q 1 +5q. [Tocie Toro xak
IIApBI IPUBEIIH B CONPHUKOCHOBEHHE HX 3apsiIbl ...

1) "He u3MeHsTCS

2) cTaHyT paBHBIMH 2

3) cranyT paBHBIMH 4

4) cranyT paBHBIMH 0

100. [Tpu nepemeneHnH ABYX 3apsIOB U3 BaKyyMa B CPEAy C AUDICKTPUIECKON
MPOHUIIAEMOCTBIO 81 M HEU3MEHHOM PACCTOSTHUN MEX]ly HUMH CHJIa
ANIEKTPUYECKOTO B3aUMOJIEHCTBUSI MEXKAY HUMH ...

1) yeemuuurcs B 81 pas

2) yBenuuurcs B 9 pas

3) ymenbiurcs B 81 pa3

4) ymeHbIIuTes B 9 pas

101. ITpu nepeMeleHUH IBYX 3apsiiOB U3 CPEAbI C AUIIECKTPHICCKOH
NPOHHUIAEMOCTBIO 81 B BAKYYM M HEU3MEHHOM PACCTOSIHUM MEX/Y HUMH CHJIa
3NEKTPUYECKOTO B3AUMOCHCTBHS MEKAY HUMH ...

1) yeemmuurcs B 81 pas

2) yBenuuurcst B 9 pas

3) ymensimures B 81 pas

4) ymenbiutcs B 9 pas

102. PaccrosiHue MEXIy IBYMsI TOUCUHBIMHU JIEKTPUIECKUMH 3apsaaMu
yMeHbIIWIH B 3 paza. Cuiia B3aUMOAEHCTBUS MEKAY HUMH ...

1) ymenbmmniaach B 9 pas

2) He U3MEHMJIACh

3) yBenuuunace B 9 pa3

4) yBenununnace B 27 pa3

103. Eciu cuity, 1€HCTBYIONIYIO HA 3apsi)l yBEIMYUTh B 4 pasa, a BEJIUYUHY 3apsaia
YBEJIMYUTh B 2 pa3a, TO HANPKEHHOCTD MOJIsA, B KOTOPOM HAXOMMTCS 3apsii ( ...
1) He U3MEHHUTCS

2) yBenuuutcs B 2 pasza
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3) yBennuurcs B 8 pas
4) ymeHpIIuTcs B 8 pas

104. Ipu nepemenienun 3apsaaa 200K u3 rouku ¢ norennuanom 700B B Touky ¢
norennuaiom 200B, mone coBeprraet padory Mk /J[x.

1

2) 10

3)-10

4) 18

105. Ilpu nepemernenun 3apsiga 200Kt u3 Touku ¢ moreHnmanoMm —100B B Touxy ¢
norernuaiom 400B, mone coeprmaet padboty MK /K.

1

2) 10

3)-10

4) 18

106. Toueunslit 3apsin +2q HaxoAUTCs B LIeHTpe chepuueckoil noBepxuoctu. Eciu
J00ABHTb 3aps -2 3a IpeaenamMu chepsl, TO OTOK BEKTOPa HANPSKEHHOCTH
3NEKTPOCTATHYESCKOTO TOJIS Yepe3 IIOBEPXHOCTH CHEpHI ...

1) ymeHbIuTcs

2) yBETHUYHUTCS

3) He u3MeHHUTCS

107. ToueuHslit 3apsiy +q HAXOAUTCS B LIEHTPE cheprueckoil noBepxHocTu. Ecnu
J00aBUTH 3apsl +q BHYTPb Cepbl, TO IIOTOK BEKTOPA HANPSHKEHHOCTH
ANIEKTPOCTATUYECKOTO TI0JISl Yepe3 MOBEPXHOCTH CHEPHI ...

1) ymeHbmIuTCSI

2) yBENHYHUTCSI

3) He U3MEHHTCS

108. HocurensaMu 3JIeKTpuIecKoro TOKa B MeTasliax SIBJISIFOTCS .. .
1) npoToHsI

2) 3J1eKTPOHBI

3) uoHsI

4) HEHTPOHBI

109. HocuTensiMu JIEKTPUYECKOTO TOKA B ra3ax siBJISIOTCS ...
1) npoToHs!

2) 3MeKTPOHBI

3) uoHsI

4) HeUTpOHBI

110. HocurensiMu 31IeKTPUYECKOTO TOKA B SIEKTPOIUTAX SBISIFOTCS . ..
1) npoToHsI

2) 3NeKTPOHBI

3) noHbI

4) HEHTPOHBI

111. BemecTBa, yieiIpHOE COMPOTUBIICHHE KOTOPHIX OOJIBIIE YAESTHHOTO
COTIPOTHBJICHHUS METAJUIOB, HO MEHBIIIE YASIFHOTO CONPOTUBICHUS TUDIICKTPUKOB,
Ha3bIBAIOT ...

1) cerHeTo3NneKTpUKaMu

2) MPOBOJHUKAMH

3) monynpoBOAHUKAMH

4) deppoMarseTkaMu

112. I1poBOAMMOCTH MOITYIIPOBOAHUKOB, 00YCIOBICHHAS! HAINYNEM B HUX
M30BITOYHBIX HJIEKTPOHOB NIPUMECH, HAa3BIBACTCA ...

1) coGcTBeHHOM

2) aKLEnTOPHOM

3) 2JIEKTPOHHO-IBIPOYHOMI

4) noHopHOI
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113. TIpoBOAMMOCTD MOJNYIPOBOIHHUKA, OOYCIOBICHHAS. HAIMYUEM B HEM JIBIPOK,
Ha3bIBACTCS ...

1) akuentopHo#

2) cobCTBEHHOM

3) noHopHOA

4) 31eKTPOHHO-IABIPOYHOM

114. HocurensiMu 3apsaa B MOTYIIPOBOIHUKAX SBIISIOTCA ...
1) HEeHTPOHBI U IPOTOHBI

2) aHHOHBI M KATHOHBI

3) aTOMBI H MOJIEKYITBI

4) 31IEKTPOHBI U JIBIPKH

115. YcnoBruem BO3HUKHOBEHHMs anekTpuueckoro Toka HE siBisiercs Hanuaue ...
1) audrexTprKa

2) cBOOOJHBIX 3aPSKEHHBIX YACTHII

3) 27eKTPUYECKOTO OIS

4) 3aMKHYTOM 3IEKTPUIECKOH Lienn

116. Ecnu BenuurHy 3apsiga yBEINYHUTH B 4 pasa, TO 3HAYCHHUE HICKTPHIECKOTO
TOKA B IIEIIH ...

1) He u3MeHHTCS

2) yBenu4uTes B 2 pasza

3) yBenuuurcs B 4 pasa

4) ymeHbIIuTcs B 4 pasa

117. TIpu yBeTHueHUH CHJIBI TOKA B 4 pa3za KOJIMYECTBO TEIUIOTHI, BRIIEIIEMOE Ha
COTIPOTHBJICHUH 32 TOXKE BpeMs, yBEIIMUUTCSI B pa3(-a).

1)2

2)8

3)4

4) 16

118. s «UEHTPBI TSHKECTI» MOJIOKUTEIBHBIX B OTPHLATEIIBHBIX
3aps/I0B COBMAIAIOT B OTCYTCTBHE BHEIIHETO AIEKTPHIECKOTO II0JIsl; XapaKTepHa
OJICKTPOHHAs MOJIApU3alus; }II/IHOHBHLIIZ MOMCHT MOJIEKYJI B OTCYTCTBHUE BHCIITHETO
BIIEKTPUYECKOTO TIOJIsl PABCH HYITIO; MOJPHU30BAHHOCTD TUAIICKTPHKA TIPSMO
TPONOPIMOHATPHA HAMPSKEHHOCTH SJIEKTPUIECKOTO OIS,

1) moMAPHOTO UAIEKTPHKA

2) KPHUCTATMIECKOTO UAIEKTPHKA

3) HENOJSIPHOTO UAJIEKTPUKA

4) cerHeTORIeKTPHKA

119 UMEIOT aCHMMETPHYHOE CTPOEHHUE, YTO MPUBOIUT K
HECOBIIAJICHHUIO KUEHTPOB TKECTI TIOJOKUTEIBHBIX M OTPULIATEIbHBIX 3apsI0B B
MOJIIEKYJIE |, CIIC[I0BATEIbHO, HATMYHIO HEHYJIEBOTO JHUIIOIBHOTO MOMEHTa. B
OTCYTCTBUH BHELIHETO 3JIEKTPUYECKOTO MOJISL AUTIOIBHBIE MOMEHTBI
OPUEHTUPOBAHbI XA0THYECKH ¥ CYMMAPHBIH JIUIOIBHBIA MOMEHT BCEX MOJIEKYIT
paBeH Hyo. [Ipy HAJIOKEHUH BHENIHETO HJIEKTPUUECKOTO MOJIS XA0TUYECKH
OPUEHTUPOBAHHBIE 110 PA3HBIM HAIIPABJIECHUAM JKECTKUE JIUIIONH CTPEMATCS
HOBEPHYTHCS 10 HANIPABJIEHUIO JIEUCTBHS SJIEKTPHIECKOTO T10JIsl, TO ECTh UMEET
MECTO JIUIIOJIbHASI (OPUCHTAIIMOHHAS) TIOJISPU3ALIHS.

1) TonsipHble QUAIEKTPUKH

2) Kpucramwimueckue TUIIEKTPHKH

3) HenonsipHble THAIEKTPHKH

4) CerHeToaneKkTpuka

120. - 9TO AUAJICKTPUKH, 00T Jar0IIKe B ONPEACICHHOM HHTEPBAJIC
TEeMITEpaTyp CIIOHTAHHOH (CaMOTIPOU3BOJILHOW) TIOISPH30BAHHOCTHIO. Bo BHEIIHEM
MarHUTHOM IT0JI€ TIPOUCXOAUT ITEPEOPUEHTALINS TUTIOIBHBIX MOMEHTOB 10 ToJr0. B
OTCYTCTBHUE BHEIITHETO IEKTPHUYECKOTO OIS TOJIIPU30BAHHOCTE COXPAHACTCS.
[Tonsipr30BaHHOCTH 3aBHCHUT OT TemIeparypsl. [Ipu JoCTHKeHINH HEKOTOPOTO
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KPUTHUYECKOTO 3HaueHUs (Touka Kropm) mepexoasaT B OOBIYHBIN TUIIEKTPHK.
XapakTepHO sIBIEHHE TUCTEpEe3nca.

1) IonsipHble TUIIEKTPUKU

2) Kpucraminueckue qHIICKTPUKH

3) HemossipHbie AUAICKTPUKH

4) CerHetoaneKTpuka

121. - 3TO BEIIECTBA, HAMArHUYMBAIOIINECS BO BHEITHEM MarHUTHOM
TOJIe MIPOTUB HAMPABIICHUS OIS, TOATOMY HPH HAXOXKACHHH BO BHEIIHEM
MarHUTHOM MOJIE €r0 CJIerka 0CIabsiioT. B 0TCYyTCTBHU BHEIIHETO MAaTHUTHOTO
TOJISL 3T BEIIECTBA HEMArHUTHBI M CYMMapHbIii MArHUTHBIHI MOMEHT aTOMOB
(Monexyn) paBeH Hyat0. MarHuTHas BOCIIPUUMYHUBOCTh HE 3aBUCHT OT
TeMIeparypsl. Mex Iy HAMarHHYCHHOCTHIO M HAMIPSDKEHHOCTHI0 MATHUTHOTO TTOJIS
CYIIECTBYET JIUHCHHAS 3aBUCUMOCTh. MarHuTHasi MPOHUIIAEMOCTh MCHBIIIC MK
paBHa 1, HE 3aBHCHUT OT HANPSHKEHHOCTH BHEIITHETO MATHUTHOTO TIOJIS.

1) AnamarsHeTHku

2) deppoMarHeTuKu

3) [TapamarueTuku

4) CerHeToaneKTpUKI

122. - 3TO BEIIECTBA, HAMATHUYHBAIOIINECS BO BHEIIHEM MAarHUTHOM
TI0JIE 110 HAMPABJICHHUIO HOJISL, TOATOMY IIPU HAXOXKACHUH BO BHEIIHEM MarHUTHOM
TI0JIC OHH €TO0 CJIETKa YCHIMBAIOT. [IpH OTCYTCTBUM BHELUIHETO MarHUTHOTO OIS
MAarHUTHBIC MOMCHTHI JJICKTPOHOB HE KOMIICHCHPYIOT APYT APYTra M aTOMbI 3THX
BEIECTB BCEr/a 00Iaal0T MATHUTHBIM MOMEHTOM. MarHuTHasi BOCOPHUMYHBOCTh
yOBIBaeT C MOBBIMICHHEM TEMIICPATYphl. MKy HAMArHUYEHHOCTBIO H
HANPSKCHHOCTHIO MATHUTHOTO TIOJISI CYIIECTBYET JIMHEHHAS 3aBUCHMOCTb.
MaruuTHas MPOHUIAEMOCTh OOJIbIIE HIK paBHA |, YOBIBACT C MOBBIIICHHEM
TeMIePaTypBbI.

1) InamarHeTHKu

2) OeppOMarHeTUKH

3) [MapamarueTrku

4) HernomsipHbIe AUAICKTPUKA

123. - 3TO BellECTBa, 00JaJaroe CIIOHTAHHONH HaMarHUY€HHOCTBIO, TO
©CTh OHM HAMarHMYCHBI a)KE B OTCYTCTBHU BHEIIHETO0 MAarHUTHOTO OISt B cBOEH
CTPYKTYpPE UMEIOT MUKPOCKOTIMYESCKUE 30HBI — JOMEHBI. [Ipr BHECCHHU UX BO
BHEIIIHEE [0JIC BCE JOMEHBI TOBOPAYUBAIOTCSI CBOMMU MarHUTHBIMH MOMEHTAaMU B
OJTHY CTOPOHY, B pe3yJIbTaTe BEIIECTBO HAMATHHYUBACTCS M 3HAYUTEIILHO
YCHJIMBAET BHEITHEEe MarHUTHOE mojie. [Ipu ocadieHuu BHEIITHEIO MAarHUTHOTO
MOJISI IO HYJISE COXPaHSeT OCTAaTOYHOE HaMarHn4YuBaHue. MarHuTHas
MPOHHUIIAEMOCTh BO MHOTO pa3 6oJibliie 1, OHa 3aBUCHUT OT HAIPSIKEHHOCTH
MarHuTHOTO Nosisi. BHayane MarHuTHas POHUIIAEMOCTD PACTET ¢ yBesnnueHnem H
3aTeM, JJOCTHUIras MAKCUMYyMa, HAYMHAET YMEHbBIIATHCS, CTPEMSCH K eIHHUIIC (B
CJIydae CHIBHBIX TOJIEH).

1) AnamarHeTHku

2) deppoMarHeTUKu

3) [TapamarHeTHKu

4) TonspHBIE TUIIEKTPUKH

124. 3apsbkeHHast 4acTUIa ABHIKETCS B 3JIEKTPUUECKOM MOJIE 11O ...
1) npsiMoii THHUH

2) mapaboue

3) BUHTOBO# TPAaCKTOPUH

4) runep6oie

125. TToJ0KHUTETBHO 3apsHKEHHAS YaCTHIIA BJIETAET CO CKOPOCTE V B OTHOPOIHOE
JIIEKTPUYECKOE TTOJIE B HAMIPABJIEHHH BEKTOPA HANPSKEHHOCTH. [IpH 3TOM OHa
OyneT mBUTraThes ...

1) o BUHTOBOM TPAEKTOPHHU

2) 3aMeIeHHO

3) 110 OKPYXKHOCTH

4) YCKOPEHHO
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126. OtpunarenbHO 3apsKEHHAsE YACTUIIA BIIETAET CO CKOPOCTh V B OJHOPOIHOE
SIIEKTPUYECKOE HOJIe B HAIPABICHUU BEKTOpA HANpPsDKeHHOCTH. [Ipy 5TOM OHa
Oyzner ABHUTaThCs ...

1) 1o BUHTOBO# TpaeKTOpHU

2) 3aMe/IJIeHHO

3) Mo OKpPYKHOCTH

4) yCKOpEeHHO

127. 3apspKkeHHas 4aCTHIIA, BIETAIOMIAasi B MATHUTHOE TI0JIE CO CKOPOCTH V BIOJb
JIMHUI MarHUTHOM MHAYKLUU, ABUIKETCH ...

1) 1o BUHTOBO# TPacKTOPUH

2) paBHOMEPHO TPSMOJIUHEHHO

3) Mo OKPYKHOCTH

4) no mapaboine

128. 3apspkeHHast 4acTUIa, BIETAIOIIAs B MATHUTHOE I10JI€ CO CKOPOCTh V
NCPHECHAUKYIAPHO JIMHUAM MarHuTHOM WHAYKOWUH, IBUKCTCA ...

1) no BHHTOBOH TPaeKTOPUH

2) paBHOMEPHO MPSIMOJIMHEHHO

3) no okpyxHOCTH

4) no mapaboine

129. 3apsoKeHHas 4acTUIIA, BICTAIOIIAs B MATHUTHOE TIOJIE CO CKOPOCTD V MOJ
YIJIOM a K BEKTOPY MHIYKI[MHA B MarHUTHOTO MOJIsI, IBHXKETCS ...

1) mo BUHTOBO# TPaeKTOPUH

2) paBHOMEPHO MPSIMOIHHEHHO

3) 1Mo OKPYKHOCTH

4) no mapaboine

130. MUHAYKTHBHOCTH KOHTYpA 3aBUCHT OT ...

1) cKopOCTH M3MEHEHHSI MATHUTHOTO ITOTOKA CKBO3b OBEPXHOCTh
2) mMarepuana, U3 KOTOPOTO H3TOTOBJICH KOHTYP

3) bop™meI 1 pa3mMepoB KOHTYpa, MATHUTHOW MMPOHULIAEMOCTH CPEIbI
4) cuitsl TOKA, IPOTEKAOIIETO B KOHTYpe

131. B 0CHOBE TOJIy4Y€EHHUs IEPEMEHHOTO IEKTPHIECKOTO TOKA JIEKHT SBIECHHUE . ..
1) 2eKTPOMAarHUTHOM UHYKIIUH
2) caMOMHIYKITHH

3) 2/eKTPOCTATHYECKON HHIYKIINU
4) snexrpusanyu

132. Ilpu HanM4YMH B TETH TOJIEKO AKTUBHOTO COTIPOTHUBIICHUS, KOJCOAHHS CHTBI
TOKa 1o (haze HAIPSDKCHHS.

1) coBmaiaroT ¢ KoJIeOAHUSIMU

2) onepexarot KojaeOaHus

3) orcrator ot KoIeOaHMi

4) IpOTHBOIIOJIOKHBI KOJIEOAHUSAM

133. TIpu BKIIIOYEHHUH B IICKTPUUCCKYIO IETIb KATYIIKH HHIYKTHBHOCTH,
KoJIe0aHMsI CHITBI TOKA 110 (hase HAIPSHKCHHSL.

1) coBmamaroT ¢ KoJaeGaHuAMHK

2) onepexarot KojaeOaHus

3) orcratot oT KoJIeOaHMi

4) npOTHBOMOIOXKHBI KOJIEOAHUSIM

134. TIpy BKIIFOUEHHH B 3JIEKTPHUYECKYIO [IEMb KOHAECHCATOPA, KOJIEOAHUS CHJIbI
TOKa 1o (hase HaNPSKEHHS.

1) coBmasaioT ¢ KojaeOaHUAMU

2) onepexaroT KojaeGaHus

3) oTcTaroT OT KoJeOaHmi

4) IpOTHBOIIOJIOKHBI KOJIEOAHUSAM
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135. CBoOoaHas 3JICKTPOMArHUTHBI BOJIHA SIBIIICTCS . ..
1) mutockoit

2) mpoaoabHON

3) momnepeuHoit

4) ynpyroii

136. U3nyuenue neKTpoMarHuTHBIX BosiH HE IporcXouT, eciu aeKTpruyecKme
3apSIIBI ...

1) ABMXYTCSI C YCKOPEHUEM

2) y4acTBYIOT B KOJICOATEIEHOM JBIXKCHHH [0 TAPMOHIIECKOMY 3aKOHY

3) ABIKYTCSI PABHOMEPHO TPAMOJIMHENHO

4) U3MEHSIIOT CBOE IMOJIOKEHHE B IPOCTPAHCTBE

137. Haubonpuryto AMHY BOJHBI U3 IEPEUUCICHHBIX BUIOB AJIEKTPOMArHUTHBIX
W3MyYeHui uMeeT(-1oT) ...

1) paanoBONHEI

2) undpakpacHoe H3ITyUCHUE

3) BUOMMBIH CBET

4) pEeHTTEHOBCKOE H3ITy4CHUE

138. HauMeHbIIyIO JUTHHY BOJHBI U3 TIEPEUUCIICHHBIX BUIOB AIEKTPOMArHUTHBIX
W3Iy9CeHU uMeeT(-10T) ...

1) panuoBOITHBI

2) undpakpacHoe n3IydeHne

3) BUOMMBIH CBET

4) pEeHTTCHOBCKOE H3IyUCHHUE

139. HauMeHbLIYIO YaCTOTY U3 EPEUHUCIICHHBIX BUIOB AJIEKTPOMAarHUTHBIX
n3nydeHuit umeeT(-1oT) ...

1) paanoBONHEI

2) undpakpacHoe n3ydeHne

3) BUAUMBIH CBET

4) PEeHTTeHOBCKOE M3ITy4CHUE

140. HauGoupIyto 4acTOTy U3 MEPEUHCICHHBIX BHIOB JICKTPOMAarHUTHBIX
W3MydeHuit umeeT(-1oT) ...

1) paanoBOHEI

2) undpakpacHoe H3TyUCHUE

3) BUOMMBIH CBET

4) pEeHTTEHOBCKOE H3IyUCHHUE

141. DnekTpoMarHUTHBIC BOJHBI, CIIOCOOHBIE IEPEHOCUTH Yepe3 NPOCTPAHCTBO
9HEPIHIO, U3JIy4aeMYI0 TeHEPaTOPOM AJEKTPOMAarHUTHBIX KOJIeOaHHM, TPOXOIHUTh
CKBO3b BO3/YX H IlepeaBaTh HH(GOPMAIIHIO, HA3BIBAKOT ...

1) paauoBonHaMH

2) PEeHTTCHOBCKUM U3JTy4CHHEM

3) uHdpakpacHBIM U3ITydEHHEM

4) raMMma-u3IydeHHEM

142. DnekTpOMarHUTHBIC BOJIHBI, BBI3BIBAIOIINE JIIOMUHECLICHIHIO, (h0To3ddeKT,
(hoToXUMHYECKUE PEAKIINH, IPUTEMY, OAKTEPHILINIHOE ACHCTBUE, HA3bIBAIOT ...
1) pagnoBoHAME

2) PEeHTTCHOBCKUM U3JTy4CHHEM

3) uHdpakpacHBIM HU3ITydCHHEM

4) yapTpadHoIeTOBBIM U3ITyYeHHEM

143. DnexkTpoMarHuTHBIE BOJHBL, 00Iaaonye OObIION MPOHUKAIOIIEeH
CIOCOOHOCTBI0, BO3HUKAIOIME NP B3PBIBE SEPHOTO OPY>KHSI BCIICICTBHE
PaIMOAKTUBHOIO PacIaja saep, Ha3bIBAIOT ...

1)pagnoBoiHaAMH

2) PEHTTCHOBCKIM H3ITy9CHUEM

3 MHpaKpacHBIM H3JIy4CHHEM

4) ramMmma-u3ay4eHHueM

o1




144. DnekTpOMarHUTHBIC BOJIHBI, BHI3BIBAOIINE 3PUTEIIBHBIC OILYIICHUS,
Ha3bIBAIOT ...

1) paanoBonHamMu

2) BUIUMBIM CBETOM

3) uHdpakpacHBIM HU3ITyICHHEM

4) raMMma-u3Iy4eHHEM

145. OtHOWmIEHNE CKOPOCTH PACIPOCTPAHEHHS CBETA B BAKyyM€E K CKOPOCTH
PacIpoOCTpaHEeHNS CBETa B JAHHOM Cpelie Ha3bIBaeTCs ...

1) OTHOCHTENBHBIM OKA3aTeIEM IPETOMICHHS

2) moKa3aresieM IIPEIOMIICHHS BTOPO CpeIbl OTHOCHTEIBFHO HEPBOil

3) mokasareseM MpenoMIICHHS TIEPBOM CPEeIbl OTHOCHTEIHHO BTOPOit

4) abCOMIOTHBIM MOKA3aTeIeM MPETIOMIICHHS

146. Ecnu cBET MepexoJIuT U3 CTEKIIa B BOY, TO YToJ MajcHUs OymeT
yrina(-y) IpeoMIICHHUS.

1) Gombire

2) MeHbIIIe

3) paBen

147. Ecnu cBET MepexouT M3 BOABI B CTEKIIO, TO YTOJI HaAeHHs OyaeT
yrina(-y) IpeToMIICHHS.

1) 6ombire

2) MeHbIIe

3) paBen

148. [1ns1 moBBILICHUS Npe/iena pa3pelieHus: 00beKTUBA MUKPOCKOIIAa HEOOX0ANMO
... (Bbibepute Bce BepHbIE BAPHAHTHI OTBETA)

1) yBenmUunTh MOKA3aTENb MPETOMIICHUS CPEIbI

2) yMEHBIIUTH MTOKA3aTeIb IPEIOMIICHHS CPEIBI

3) ocBeTHTh MHKPOOOBEKT CBETOM C MEHBLICH JIJIMHOI BOJHBI

4) 0CBETHTh MHUKPOOOBEKT CBETOM C OOJNBLICH IJTMHOM BOJHBI

5) YMEHBIIWUTH YHUCIIOBYIO allEPTYPy

149. B o6nacTy HAJIOKEHHUSI CBETOBBIX ITYyYKOB OT JBYX KOTEPEHTHBIX HCTOUHHUKOB
cBeTa HaOJIOMAFOTCST YePEeMYIOIINECs CBETIIBIC U TEMHBIE TTOJIOCHL. JTO SBICHUE
Ha3BaHO cBera.

1) unrepdepenimeit

2) nucrepcueit

3) mudpakimeit

4) nonspuzanuei

150. 1nst HaOnroneHust mHTEpPepeHIIn cBeTa HeOOXOIUMO ...
1) npomycTUTh CBET uepe3 Y3KYIO HIeb

2) cBecTH BMeCTE JBE JII00ObIE CBETOBBIEC BOJIHBI

3) cBecTH BMecCTe JIBE BOJIHBI C OJIMHAKOBOM 4acTOTOM

4) HanpaBUTH CBET HA FPAHMILy pa3jieia JABYX Cpel

151. YcnoBueM BO3HUKHOBEHHS MHTEPPEPEHIINH SBIISCTCS HAJIOKEHHE
BOJIH.

1) MOHOXPOMATHYECKHX

2) KOTePEHTHBIX

3) oTpaxkeHHBIX

4) npenoMIIeHHBIX

152. Pajy>xHast OKpacka MBIIBHBIX ITy3bIpei OOBSICHSICTCS SIBIICHUEM ....
1) mudpakuuu

2) monspu3anuu

3) unrepdepeHmu

4) nucnepcun

153. CoracHO BOJHOBOM TCOPHMH CBET — JTO ...
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1) snexrpomMarHuTHasE BOJIHA

2) MOTOK 3apsKCHHBIX YaCTHI]

3) HampaBneHHOE ABHKCHHUE 3apSDKCHHBIX YaCTHIL
4) KOrepeHTHbIC BOJHBI

154. Ha niockyto HENpo3pavHyo MIIACTUHY C IBYMsI y3KUMH MapajuieIbHBIMA
IENSIMH TTaJIaeT 10 HOPMaJIX IJI0CKasi MOHOXPOMAaTHYeCKasi BOJIHA U3 3€JICHON
YaCTH BUANMOTO CIEKTpa. 3a IUIACTHHON Ha MapaJuieJIbHOM e dKpaHe
HalOmronaercst HHTep(epeHIMOHHas KapTiHa. Eciii ncrons3oBarsb
MOHOXPOMAaTHYECKHI CBET M3 KPACHOM 9acTH BUANMOTO CHEKTPa, TO ...

1) paccrosiare Mex 1y HHTEPHEPEHIHOHHBIMHE ITOJOCAMH YBEIHIHBACTCS

2) paccTosTHHE MEKIY HHTeP()EPCHIMOHHBIME IIOJI0CAMU YMEHBLIUTCSI

3) paccrosiHHe MeX Ty HHTEP(HEPCHIIMOHHBIMU MOJIOCAMU HE U3MEHSIETCS

4) untephepeHIIMOHHAS KapTHHA Hcue3aeT

155. Ha miockyro Henpo3pauHyo IUIACTHHY C ABYMS Y3KUMU MapauICIbHBIMU
1IeJIsIMU TIa/1aeT 0 HOPMAJIH IJI0CKasi MOHOXpOMaTh4yecKasi BOJIHA U3 KpacHOU
YacTH BUJUMOTO CIIEKTpa. 3a MIACTHHON Ha MapajieIbHOM el dSKpaHe
HaOiromaercst nHTepepeHInoHHas KapTrHa. Eciii uemonp30BaTh
MOHOXPOMAaTHYECKUI CBET U3 3€JICHOI YacTH BUAUMOTO CIIEKTPa, TO ...

1) paccrosiHue Mexay HHTEP(HEPEHIIMOHHBIME TIOJIOCAMH YBEITHYHBACTCS

2) paccrosiHue MEXAy UHTEP(EPEHIIMOHHBIMHE MOJIOCAMH YMEHBIIUTCS

3) paccrosiHue Mexay UHTEP(EPEHIIMOHHBIMHE MOJIOCAMH HE U3MEHSIETCSI

4) unreppepeHIMOHHAS KAPTHHA UCUE3aeT

156. SIBneHre OTKIOHEHHUS HAMTPABICHHS PACIIPOCTPAHEHHUS BOJH Y Kpasi TIPErpaibl
OT MPSMOIMHEHHOTO HAIIPABICHHUS Ha3bIBACTCSI cBera.

1) unrepdepeniueit

2) monsipusanuei

3) nudpaxmeit

4) nucnepcueii

157. Yron audpaxnum uMeeT HanOoIbIIee 3HAYCHIE IS CBeTa.
1) kpacHoro

2) »KexToro

3) roy6oro

4) ¢puoneroBoro

158. Yron audpakiyy UMeeT HauMEHbIIee 3HAUYSHUE IS CBeTa.
1) kpacuoro

2) KenToro

3) roy6oro

4) ¢uoneroBoro

159. TudpakiproHHas penieTka OCBEIAeTCs 3eICHbIM CBeTOM. [IpH OCBeLIeHn
PELICTKN KPaCHBIM CBETOM KapTHHA AU(PPAKIMOHHOTO CIIEKTpa Ha 3KpaHe ...

1) cysurcs

2) pacmupurcst

3) He U3MEHHTCS

4) ucuesner

160. TudpakioHHas pernieTka OCBeaeTcst KpaCHBIM CBETOM. [Ipy OCBeIeHU
PELICTKA CHHUM CBETOM KapTHHA JU(PAKIMOHHOIO CIEKTPa Ha IKpaHe ...

1) cysurcs

2) paciupurcst

3) He u3MeHuTCs

4) ucue3Her

161. SIsnenue qudpakiuy MOKHO HAOIIONATD, CCIIH ...

1) pasmep nperpabl COU3MEPHM C JJIHHOM CBETOBOM BOJIHBI

2) Ha TyTH CBETOBOTO MyYKa HAXOIUTCS CTCKIISTHHAS TIPU3Ma

3) cBETOBO# IMYYOK MaaeT Ha TOHKYIO IICHKY

4) Ha MyTH CBETOBOTO JIyYa HAXOMTCS MPEISITCTBHE GOJBIINX pa3MEpOB
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162. Iocne npoxoXkICHUS BYX MOJSPOUI0B HHTEHCHUBHOCTh CBETA OCIa0NseTCs
HaIlOJIOBHHY, €CJIM TUIOCKOCTH MOJIIPU3ALIMH IBYX MOJISIPOUIOB IOBEPHYTHI IPYyT
OTHOCHTEJIFHO JIpyra Ha yroi rpaycoB.

1o

2) 45

3) 90

4) 180

163. J171st TOrOo 9TOOBI CBET HE MPOXOANIT Yepe3 00a MOJIpon/a, TIOCKOCTH
HOJISIPU3ALMN JBYX MOJIIPOUIOB APYT OTHOCHTEIBHO ApYyra JOJDKHEI OBITh
HOBEPHYTHI HA YTONl _ TPagycoB.

1)0

2) 45

3) 90

4) 180

164. JIoka3ateabCTBOM MONEPEUHOCTH CBETOBBIX BOJIH SIBISICTCS SIBICHUC
CcBeTa.

1) unrepdepenumn

2) monsipu3anuu

3) nudpaxumu

4) nucniepcun

165. Ha cTekIsHHYIO TIPU3MY HANpaBIU Jyd Oestoro cBeta. [Ipu npoxoxaeHuu
CBeTa 4yepes3 Npu3My HaOmofaeTcs sSBiIeHUe CBeTa.

1) unrepdepeHiun

2) mucrepcHu

3) mudpakuuu

4) mosnsipu3auu

166. [TokazaTens MPeIOMIICHUS CBETa HMeeT HauOoJIbIIee 3HAUYCHHE JITISI CBETA C
caMOil KOPOTKOM JAJTMHOM BOJIHBI. YTOJI OTKJIIOHEHMSI JTyya CBETa B CTEKJIIHHOM
pHU3Me UMEeeT HanOouIbIIee 3HAYCHHE IS CBETa.

1) kpacHoro

2) romy6oro

3) senroro

4) ¢uoneroBoro

167. IToxazarenb NpenoMIIeHHs CBETa MMEET HauMeHbIIIee 3HaYeHHe I CBeTa ¢
camoii OOJTBIION UTMHON BOJHBI. YTOJI OTKJIIOHEHHS JTy4ya CBETa B CTEKIITHHOM
IpU3Me UMEeT HauMEeHbIIIee 3HaUCHNE JUIs cBeTa.

1) kpacHoro

2) roy6oro

3) xenroro

4) duoneroBoro

168. 3aBUCHMOCTD TTOKa3aTelsl MPETOMIICHHS BEIIIECTBA OT [UTHHBI BOJIHbI HITH
YaCTOTHI HA3BIBAETCA ...

1) nonmspusarueit

2) uarepdepeHnunei

3) nucnepcueit

4) mudpakueit

169. I1pu monaaHuK COJTHEYHOTO CBETa Ha KaIUIH IOXKAS 00pasyeTcs pagyra. 9To
OOBSICHSIETCS SIBJICHHEM ...

1) nonspusanun

2) nucrnepcun

3) unrepdepeHmu

4) nudpakiun

170. Eciu yactoTa M3ydeHHsT YMEHBIIMIACH B 2 pa3a, TO YHEPIUsA KBaHTA CBETA ...
1) yBenauuutcs B 2 pasa
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2) He U3MEHHUTCS
3) yMeHbIIHUTCS B 2 pasa
4) yBenuuuntcs B 4 pasa

171. Ecnu Maccy 4acTHIIBI YBEIMYIUTD B 2 pa3a, TO SHEPIUsl ATOM YaCTHUIIBI ...
1) yBenuuwurcs B 2 pasa

2) yMeHbIIUTCS B 4 pa3a

3) He U3MEHHTCH

4) yBenmunTcs B 4 pasa

172. OTHOWIEHNE SHEPTUH, U3ITYIAeMOH TEJIOM, K MIPOIOIDKATEIEHOCTH H3ITydeHHS
¥ TUTOIA/! TElla, Ha3bIBAETCS CIIOCOOHOCTBIO.

1) nonHO# TydencmycKaTenbHO

2) CHeKTpabHOM JTy4eHCIYCKaTeNbHOM

3) monHoit TyyenoronaTensHoMH

4) crieKTpaibHOM JIy4enorIomaTeIbHON

173. OTHOLIECHUE TyYUCTON SHEPTUH, TIONIOLIAEMOH TEJIOM, KO BCel Majaroieii Ha
HETO JIy9HCTOH YHEPTHH, Ha3bIBACTCS CIOCOOHOCTEIO.

1) nosHO JTy4encnycKaTeIbHOM’

2) CHEeKTPaJIbHON JTy4eHCITyCKaTeNbHOMH

3) monHoi#t NyYenorionaTe IbHOMU

4) CrieKTpaIbHOM JIy4eHorIOoIaTeIbHON

174. ®opmynupoBka «ls Bcex Tel Mpu JaHHON TeMIlepaType OTHOLICHHE
Jy4eHUCITyCKaTeIbHON CIOCOOHOCTH TeJa K JIy4eronIoaresIbHOi CIoCOOHOCTH
€CTb BEJIMYMHA ITIOCTOSIHHAS, PAaBHAS JIYYEUCITyCKATEIbHON CIIOCOOHOCTH
a0COJIIOTHO YEPHOTO TeJla P TOH JKe TeMIIeparype» oTpaxaeT (PU3UUeCKUIl CMBICIT
3aKOHa ...

1) Cretana — Bonbimana

2) Kupxrodda

3) Buna

4) Croserosa

175. ®opmynupoBka «{mHa BOTHBI, COOTBETCTBYIOIIAS MAKCHMYMY M3ITydCHHUS
a0COJIIOTHO YEPHOTO Tela, 00paTHO MPOIOPIHOHAIBHA €r0 aOCOIOTHOM
TeMIIepaType» oTpaxxaeT GHU3NUECKUil CMBICT 3aKOHA ...

1) Cretana — Bonbimana

2) Kupxrodda

3) Buna

4) CroneroBa

176. ®opmynuposka «llorHas TygenoniomareabHas CIOCOOHOCTE aOCOIIOTHO
YEpHOTO TeJla MPOMOPLUUOHAIEHAS YETBEPTON CTEIICHH ero abCOIIOTHON
TEeMITEpaTypb» OTpakaeT PU3MIECKUI CMBICII 3aKOHA ...

1) Cretana — Bonpimana

2) Kupxrodda

3) Buna

4) Cronerosa

177. Ecnu TepMoarHAMUYECKast TeMIIepaTypa aOCOIIOTHO YePHOTO Tena
YBEJIMYUTCS B 2 pa3a, TO €ro SHepreTHIeckasi CBeTUMOCTE _ pas3(-a).
1) ysenuuurces B 2

2) yMEHBIIUTCS B 2

3) yBenuuures B 16

4) ymenpiuTes B 16

178. Ecii sHEpreTHuecKas CBETUMOCTE a0COIOTHO YEPHOTO TeJla YBETUIHIACH B
16 pa3, To ero TepMOTUHAMHUYECKAs TeMIlepaTypa  pa3(-a).

1) yBenuuuiace B 2

2) yBennuuiach B 16

3) yMeHbIIUIACh B

4) yMeHbIIMIACH B 16
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179. SIBJISICTCSI IOKA3aTelIbCTBOM KBAHTOBOM NPHUPOIBI CBETA.
1) ®orordpdexr

2) Mubpaxuust

3) Nurepdepenuus

4) Tonspuzauusi

180. SIBnenmne B3aMMOECHCTBHUS CBETOBBIX BOJH C aTOMaMH BEIIECTBA, B PE3YIbTaTe
KOTOPOTO SHEPrusl CBETA MIepeaeTCs aTOMaM BeIleCTBa; 3aKII0YaeTCs B
0CBOOOX/ICHUH AIICKTPOHOB OT CBSI3U B aTOMaX M MOJIEKYJIaX MMOJ] JCHCTBUEM CBETA,
Ha3BIBAETCH ...

1) TeruIOBEIM H3ITydEHHEM

2) poroapexrom

3) ahpexrom Kommrona

4) moMHUHECIIEHIHER

181. Dueprus ¢otoHa B siBieHun Goro3dhdexra pacxoxyercs Ha ... (Boibepure Bce
BEpHbIC BApUAHTHI OTBETA)

1) HarpeBaHue BemecTBa

2) U3MCHEHHE BEIMYMHBI 3aMTUPAFOLIET0 HAPSDKESHHS

3) coBepiienne paboOThHI BBHIXO1A

4) cooO11IeHnE HIEKTPOHY KHHETHYESCKOM SJHEPIUH

5) yMeHBIICHUE YACTOTHI U3IYYCHHS

182. B ombiTax CroneroBa ObUI0 OOHAPYKEHO, YTO KHHETHYECKAsi SHEPTUS
JJIEKTPOHOB, BEUIETEBIINX C TOBEPXHOCTH METAJUINYECKO# IUIACTHHBI IIPU €
OCBEILICHUHU CBETOM, ...

1) He 3aBHCHT OT YaCTOTHI TTAIAIONIETO CBETA

2) TMHEWHO 3aBUCHUT OT YaCTOTHI Ma IaI0IIEr0 CBETa

3) nUHEWHO 3aBHCUT OT HHTCHCUBHOCTH CBETa

4) MUHEWHO 3aBUCUT OT JUTMHBI BOJIHBI [1A/IAIOLIETO CBETa

183. ®OTOTOK HACHIIIEHNS TIPH YMEHBIIIEHHH HHTEHCUBHOCTH Ma/IAIOIIETO CBETA ...
1) yBenuuurcst

2) He U3MEHHUTCS

3) yMeHbIIUTCS

184. ®OTOTOK HACHIIIEHHS IPH YBEIUICHUH HHTCHCUBHOCTH MAIAIOIET0 CBETA ...
1) yBenuuurcst

2) He NU3MEHHTCS

3) yMeHbIIUTCS

185. OxuH U TOT e CBETOBOH IOTOK Ia/IaeT HOPMAJIbHO Ha 3€PKATBHYIO U
a0COJIOTHO YepHYIO MMOBEPXHOCTh. OTHOIICHNE JJABJICHHUS CBETA Ha IIEPBYIO U
BTOPYIO IOBEPXHOCTH PABHO ...

1) 1/2

2) 1/4

3)4

4)2

186. Ecnu 3epKajibHyIO IIIACTHHY, HAa KOTOPYIO [IaaeT CBET, 3aMEHUTH Ha
3a4epHEHHYIO TOH JKe IIJIOMIA/IH, TO CBETOBOE JABICHHUE ...

1) yBenmuuntes B 2 paza

2) yMeHbIIUTCS B 2 pasa

3) He u3MeHuTCs

4) ymeHpIIuTCs B 4 pasa

187. Ecii 3a4epHEHHYIO [UIATHHY, HA KOTOPYIO MaaeT CBET, 3aMEHHUTH Ha
3epKaJIbHYIO TOM XKe IUIONIA/IH, TO CBETOBOE JABIEHHE . ..

1) yBenuuurcs B 2 pasa

2) yMeHbIIUTCS B 2 pas3a

3) He U3MEHHTCH

4) ymenbIuuTCs B 4 pasa
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188 OHI/IH U TOT XK€ CBCTOBOﬁ IMOTOK NMaJgacT HOPMAJIbHO Ha a6COJ'H()THO YCpHYIO U
3CPKAJIbHYIO IMMOBEPXHOCTD. OTHOHICHI/IC JaBJICHUA CBCTA HAa NIEPBYIO U BTOPYIO
TMOBEPXHOCTHU PABHO ...

1)1/2

2) 1/4

3)4

4)2

189. 3aKIIIOYaeTCs B mepenade (OTOHAMH CBETa YaCTH CBOETO
UMITYJIbCa JJIEKTPOHAM aTOMa, U3-3a Yero H3MEHsETCs JUIMHA CBETOBOW BOJIHBI
(hoTOHOB.

1) ®orordpdexr

2) TemnoBoe uU3nydYeHHe

3) Dddexr Komntona

4) JlapneHue cBeta

190. Beinarouuiics dpaniy3ckuii ¢pusuk Jlyn ne bpoiins npemnoxui hopmyiy,
ONpEACIISIONIYIO IJIMHY BOJIHBI, HA3BaHHOM 3aTeM «BOJIHOM 1e bpoiiis». BonHa ne
Bpoiing —s10 ...

1) oTHOILIIEHHE CKOPOCTH CBETA K YaCTOTE IEKTPOMATHUTHOTO M3TYy4CHHS

2) BOJIHA, XapaKTEepU3yIOLIash YOpyrue KoJeOaHus: B aToMaxX KPUCTAITHISCKON
peIeTKI

3) BousiHa, KOTOpast COOTBETCTBYET JHO0O0M YacTuIle, 00IaaalonIeil UMITYIbCOM

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

191. [lnuna BosHb! ae bpoiins yBenuuurcs B 2 pasa, eCiii KHHETHYECKasi SHEPTUs
MHKPOYACTHUIIBI pasa.

1) ymenbiutces B 4

2) yBenuuurcs B 4

3) yBenmuuurcs B 2

4) ymeHbIIUTCS B 2

192. Ecnut 9acTHIb KIMEIOT OJIMHAKOBYIO CKOPOCTh, TO HAUMEHbIICH JJTMHON BOJTHBI
ne bpoiins obmanaer ...

1) HeiiTpon

2) mpoTOH

3) anmekTpoH

4) ansda-yactuia

193. Ecnut yacTHIbl MIMEIOT OIMHAKOBYIO JIJIMHY BOJIHBI Jie bpoiiis, To HauMeHbIiei
CKOpPOCTB 001a1aer ...

1) anpda-yacruna

2) mpoToH

3) anektpoH

4) HeitTpoH

194. Eciu 4acTHIIBI HIMEIOT OJUHAKOBYIO CKOPOCTb, TO HAUOOIIBIICH IJIMHON BOJHBI
ne bpotins obnagaer ...

1) HeiTpoH

2) mpoToH

3) anmekTpoH

4) anba-yactuua

195. Ecnu yacTHIlbl HIMEIOT OMMHAKOBYIO [UTMHY BOJHBI ie Bpoiins, To HanGosbInei
CKOPOCTB 00NaIaeT ...

1) HelTpoH

2) mpoTOH

3) anexTpoH

4) anbda-yacTria

196. CornacHo rumotese ae bpoiisst, arnHa BOIHBI, OMMCHIBAIONIAs BOJHOBBIC
CBOMCTBA TeJa, ONPEAEISETCS €To ...
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1) sHeprueit
2) pa3mepom
3) o6beMom
4) UMIynBECOM

197. [Tnuna Bonuel ge Bpoiiist yacTribl yMeHbIIHIACH BIBoe. CKOPOCTH 3TOM
YACTHIIBI pasa.

1) ymeHbIIHMIACH B 2

2) yMeHBINUIACH B 4

3) yBenuumiacs B 2

4) yBenuunace B 4

198. Jlnuna BosHbI ne Bpoiins yactuipl yBennuunacsk asoe. CKOpOCTh ITOH
YACTHUIIBI pasa.

1) ymeHbIIHIACH B 2

2) yBeNUYUIaCh B 2

3) ymenbmunace B 4

4) yBenuunnace B 4

199. Kunerndeckast 3HEpIusl KJIaCCHUSCKON YaCTUIIBI yBEIUUMIACh B 2 pa3a. [nrHa
BOJIHBI Jie bpoiiss 3Toil yacTHIbl paza.

1) ymeHbunace B 2

2) yBenuumaach B 2

3) ymenbuunace B 4

4) yBenuunnace B 4

200. VI3 coOTHOIIICHUS HEOTIPEICICHHOCTE KOOPIUHATHI M UMITYIIbCA CICIYET,
qTo...

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

2) cucrema, UMEIOIasi HEKOTOPOE BpeMsI )KU3HH, HE MOXKET ObITh
OXapaKTepH30BaHA OMPE/ISICHHBIM 3HAYCHUEM YHEPTUH

3) ecnu MbI 3HAEM UMITYJIBC MUKPOUYACTHUIIBI, TO €€ SHEPTHUSI CTAHOBHUTCS
HEOTpeIeICHHON

4) cucteMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXKET OBITh
0XapaKTEpU30BaHA OINPEAEICHHBIM 3HAYEHUEM DHEPIUU

201. I3 cooTHOIIEHHUS] HEOTIPE/ICIIEHHOCTEI SHEPTUH U UMITYJIbCa CIEIYET, UTo ...
l) €CJIM MBI 3HAEM UMITYJILC MUKPOYACTUIIbI, TO €€ KOOpAWHATa CTAHOBUTCH
HEOoIpeIeIeHHON

2) cucreMa, IMEIOIIAsk HEKOTOPOE BPEMSI )KU3HH, HE MOKET ObITh
0XapaKTepU30BaHa ONPEEIIEHHBIM 3HAYEHUEM SHEPTUU

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

4) cucteMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXET ObITH
0XapaKkTepU30BaHa ONPENEICHHBIM 3HAYEHUEM DHEPTUU

202. VI3 COOTHOIICHUS HEOPEAEICHHOCTEH SHEPTHH U YaCTOTHI CJACIYET, YTO ...
1) eciit MBI 3HAEM UMITYITHC MUKPOYACTHIIBI, TO €€ KOOPIHUHATA CTAHOBHUTCSI
HEOIpeIeIeHHON

2) cucreMa, MMEIOIIAsi HEKOTOPOE BPEMSI KU3HH, HE MOXKET OBITh
OXapakTepH30BaHa ONPE/IeJICHHBIM 3HaUCHUEM YHEPTHU

3) ecnu MbI 3HAEM UMITYJIBC MUKPOUYACTHUIIBI, TO €€ SHEPTHUSI CTAHOBHUTCS
HEOIpeeNeHHON

4) cucteMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXKET ObITh
OXapakTepH30BaHa ONPE/ICICHHBIM 3HAYCHUEM SHEPTUH

203. 13 cooTHOICHUS HEOTPEICICHHOCTEH SHEPTHH U YaCTOTHI CICIYET, UTO ...
1) eciit MBI 3HAEM UMITYITHC MHKPOYACTHIIBI, TO €€ KOOPAHHATA CTAHOBUTCS
HEOIpeIeICHHOM

2) cucreMa, IMEIOIIAsk HEKOTOPOE BPEMSI KU3HH, HE MOXKET OBITh
OXapakTepH30BaHa ONPEICICHHBIM 3HAYCHHEM SHEPTUH

3) ecyi MBI 3HACM MMITYJIEC MHKPOUYACTHIIBI, TO €€ YHEPTHUSI CTAHOBHUTCSI
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HEOIpeIeICHHOM
4) cucteMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXET OBITH
OXapaKTepU30BaHa ONPEeICHHBIM 3HAYCHUEM SHEPTUU

204. TpenmnonoxxeHue 06 aToMax Kak HEASIMMbIX MEJIBYANIINX YACTHIAX BEIIECTBA
BBICKA3al ...

1) Apuctorenb

2) Menpaenees

3) demoxput

4) Pesepdopn

205. MIPECTaBIII MOJENb CTPOCHHUS aTOMa B BHE IIapa, 3all0JTHEHHOTO
MOJIOKUTENILHO 3aPsDKCHHOM KHUIKOCTHIO, B KOTOPYIO BKPAIJICHBI OTPUIIATCIILHBIC
3NIEKTPOHBI, MOTOOHO U3IOMY B KEKCE.

1) Menneneen

2) Pesepdopn

3) Tomcon

4) Jlemokput

206. TIPEIUIOKIIT SIIEPHYTO (TUIAHETapHYI0) MOJIENb aTOMa: BOKPYT
HOJIOKUTEIIBHOTO APa 110 3aMKHYTHIM OpOHUTaM JIBIDKYTCS SJICKTPOHBI, 00pas3yst
JNEKTPOHHYIO 000JIOUKY aToMa.

1) Mennenees

2) Pesepdopn

3) JIx. Tomcon

4) Jlemokput

207. Ha ocHOBaHUM UCCIIEAOBAHUS SBJICHUS paccesiHus ajbda-uacTull npu
IPOXOKICHUH Yepe3 TOHKHE CIIOoU BemecTBa Pesepdopn caenan BeiBog, 4TO ...

1) anbda-yacTHIBI ABIAIOTCS SAPAMH aTOMa TeJIHsl, UMEIOIIEr0 BTOPOit
HOPSIKOBBIIT HOMep B Tabnue MeHeneesa

2) anpga-pacnaj SBISETCS NPOLECCOM CaMOIIPOU3BOJILHOTO MPEBPALCHUS SIpa
OZIHOTO XMMHYECKOTO DJIEMEHTA B SAPO JPYIOro dIeMEHTa

3) BHYTpH aTOMa HMEETCS TOJIOKHUTEIBHO 3apPsDKEHHOE SIPO OYCHb MATCHBKUX
pa3MepoB, BOKPYT s/Ipa BPaLIAIOTCS HIICKTPOHBI

4) npu anbha-pacnae aTOMHBIX SIIEp BBIICISICTCS sACPHAS] SHEPTUS, 3HAYUTEIHHO
OoutbIIast, 4eM B JIIOOBIX XUMHYECKHX PEAKIUIX

208. CriocoOHOCTh aTOMa K W3JIYYSHHIO M OIJIONIEHUIO (POTOHOB MpaBHIILHO
OITHCHIBAET BBICKA3hIBAHHE ...

1) aToM MOeT MOTIIONIATh U M3Iy4arh (OTOHBI C 000 YaCTOTOMH, HE 3aBUCHMO OT
COCTaBa BeIeCTBA

2) aTOM MOXXET IOIVIONIATh (POTOHBI € JIFOOOH YaCTOM, N3ITy4aTh (POTOHBI JIHIIIB C
HEKOTOPBIMH OIIPE/ICIICHHBIMU 3HAYSHHSIMH YACTOTHI

3) aToM MOXET MOMIONIATh (POTOHBI JIHIIb C HEKOTOPBIMH OIPEIeICHHBIMU
3HAYCHHUSIMHU YaCTOTHI, U3JIy4aTh (POTOHBI ¢ IFOOOH YacTOTOMH

4) aToM MOXET U3Iy4aTh U MOMIOWAT (OTOHBI TOIBKO C HEKOTOPBIMH
ONPCACICHHBIMU 3HAYCHUAMMN YaCTOTHI

209. Ipu nepexoe 3AEKTPOHA C JATBHETO OT SIApa YHEPIETHUECKOTO YPOBHS Ha
ONMXHUH K SIPY SHEPTETHUCCKUN YPOBEHD aTOM SIIEKTPOMArHUTHBIC
BOJIHBL.

1) m3myqaer

2) He u3nyvaer

3) mormouraer

4) He mornouaeT

210. ITpu niepexoe 3IEKTPOHA ¢ OIMIKHETO K SIPY SHEPTETHYECKOTO YPOBHS Ha
JAJILHUI OT sApa SHEPreTUYECKUH YPOBEHD aTOM JJIEKTPOMArHUTHBIE
BOJIHBI.

1) uznydaer

2) He U3Iy4aeT

3) momormaer
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4) He noromaeT

211. DHepreTuYeCcKre yPOBHHU JIIEKTPOHA B aTOME, pa3Mep IEKTPOHHOTO 00IaKa
ompenensieT KBaHTOBOE YHCIIO.

1) raBHOE

2) opburtansHoe

3) MaruuTHOE

4) ciuHOBOE

212. OpueHTAauIo IEKTPOHHOTO 00JIaKa B MPOCTPAHCTBE XapaKTepu3yeT
KBaHTOBOE YHCJIO.

1) raBHOE

2) opburtansHoe

3) MaruuTHOE

4) cinHOBOE

213. ®dopMy IEKTPOHHOTO O0IaKa XapaKTepu3yeT KBaHTOBOE YHCJIO.
1) raBHOE

2) opburansHoe

3) MarauTHOE

4) cnuHOBOE

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

2) opburansHoe

3) marHuTHOE

4) crinHOBOE

215. I'maBHOE KBaHTOBOE YKCIIO N=1. OpOHUTaIbHOE KBAHTOBOE YUCIIO PABHO ...
11

2)0

3)2

4)-1

216. I'maBHOE KBaHTOBOE YKCIIO N=2. OpOHUTATEHOE KBAHTOBOE YUCIIO PABHO ...
N1
2)0
3)2
4)3

217. I'maBHOE KBAaHTOBOE YMCIIO N=2. MaKCUMaJIbHOE KOJIUYECTBO JIEKTPOHOB ISt
JTAHHOTO COCTOSIHUS PaBHO ...

12

2)4

3)6

4)8

218. TnaBHOE KBaHTOBOE 4YKCIIO N=1. MakcuMaIbHOE KOJIMUECTBO AIIEKTPOHOB JIJIst
JTAHHOTO COCTOSIHUS PABHO ...

12

2)4

3)6

4)8

219 FJ'IaBHOe KBAaHTOBO€ YHUCIIO 1’1:3. MaKCI/IMaHLHOG KOJIMYCCTBO JJICKTPOHOB I
JAaHHOT'O COCTOSAHHMS PABHO ...

1) 32

2) 18

3)8

4)2

220. I'maBHOE KBAaHTOBOE YMCIIO XapaKTEPHU3YET ...
1) opHeHTaNHUIO YIEKTPOHHOrO 00JIaKa B IPOCTPAHCTBE
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2) GopMy 2JIEKTPOHHOrO 0bJIaKa
3) pa3mepbl ANEKTPOHHOTO O0IaKa
4) coOCTBEHHBIH MEXaHUUESCKHI MOMEHT

221. OpOuTanbHOE KBAHTOBOE YUCIIO XapaKTEPHU3YeT ...
1) opueHTaLHIO YIEKTPOHHOTO 001aKa B IPOCTPAHCTBE
2) hopMy 3mMeKTpOHHOTO 00IaKa

3) pasMepsl HIEKTPOHHOTO OOIaKa

4) coOCTBEHHBIM MEXaHUYECKUIM MOMEHT

222. MarautHO€ KBaHTOBOE UHCIIO OIIPEAEIseT .. .

1) opueHTaNHIO 3IEKTPOHHOTO 00JIaKa B TIPOCTPAHCTBE
2) hopMy 3mMeKTpOHHOTO 00IaKa

3) pasMmepbl AMEKTPOHHOTO ObIaKa

4) coOCTBEHHBIH MEXaHUYECKHUIl MOMEHT

223. CiuHOBOE KBaHTOBOEC YHCJIO OMPEICISCT ...

1) opueHTanHIO AIEKTPOHHOTO 001aKa B IPOCTPAHCTBE
2) GopMmy 3MMEKTPOHHOTO ObNaKa

3) pa3mepsl AIEKTPOHHOTO 00IaKa

4) coOCTBCHHBIH MEXaHUYECKHIl MOMEHT

224, TopsnkoBbIif HOMeEp dNeMeHTa B Tabnuie MeHeneeBa o3BOoNseT OIPEIeIUTh
gmcyo... (Beibepure Bce BepHBIC OTBETHI)

1) sneKkTpOHOB B aToMe

2) HYKJIOHOB B sIIpe

3) mpoTOHOB B siape

4) srieMEHTapHBIX YaCTHI]

5) HEWTPOHOB B si/Ipe

225. AToMHBIH BeC AIIEMEHTa ONPEIeIseT YICTO. . .
1) 25eKTpOHOB B aToMe

2) HEHUTPOHOB B siJpe

3) npoTOHOB B sApe

4) HYKJIOHOB B si/Ipe

226. Ucnyckanue HE CONPOBOXKIAETCS M3MEHEHHEM 3apsI0BOTO U
MacCOBOTO YKCJIa aTOMHOTO SI/Ipa.

1) anbda-yacTHIb!

2) raMMa KBaHTa

3) GeTa-yacTHUIIBI

4) neiitpona

227. Anpda — pacnan npencTaBisieT co0O0H MOTOK ...
1) snekTpoHOB

2) HEWTPOHOB

3) npoToHOB

4) siep aroma reus

228. bera MuHyc - pacnaj npejcTaBiser codoi MOTOK ...
1) snexkTpoHOB

2) HEWTPOHOB

3) mportoHoB

4) sinep aTOMOB TeNust

229. OnuH 13 BUJIOB PaAMOAKTHBHOTO M3JIy4YEHHS MPEICTABISIET COOOH MMOTOK
OBICTPO IBIDKYIIMXCS SIICKTPOHOB. DTO  M3JIy4EHHE.

1) ramma

2) anbda

3) 6era MHUHYC

4) Gera umoC

230. Ipu pacmajie MacCOBO€ YHCIIO siIpa aTOMa YMEHbBIIACTCS Ha 4, a
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3apsI0BOE YMCIIO Ha 2 3JIEMEHTAPHBIX TTOJI0KHUTEIbHBIX 3apsia.
1) ramma

2) anbda

3) 6era MuHYC

4) 6era mroc

231.Tlpu _ pacmaje MaccoBOE U 3apsiIOBOE YHCIIO HE NU3MEHSIOTCS.
1) ramma

2) anpda

3) Gera MHHYC

4) Gera mroc

232.B PE3YIbTATE BJICKTPOHHOT'O 6eTa-pacnaaa sAApa aToMa 2JIEMEHTA C 3apAJ0BbIM
YHUCIIOM Z NOJIY4YacTCs sAApO aToMa 2JIEMEHTA € 3apAJ0BbIM YHCIIOM ...

1Hz-2

2)Z+1

3)z-1

4)Z+2

233. AToMHOE S1p0, BO3HHUKAIOIIEE B pe3ynbTaTe anbha-pacnana aapa aroMa
3JIEMEHTA C 3apsIOBBIM YUCIIOM Z, 00/1a1acT 3apsAA0BBIM YHCIIOM ...

1)Z-1

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

234. AtoMHOe s11p0, BOHUKAIOIIEE B pe3ysbTare anb(ha-pacnana sjapa aroma
9JIEMEHTa C MAaCCOBBIM YHCIIOM A, 00J1a1aeT MacCOBBIM YUCIIOM ...

HDA-1

2)A-2

3)A-4

HA+1

235. HepacnaBmmmucsi, depe3 HHTEpBaI BpEMEHH, paBHBIN | nepuomy
nosypacrazia, ocranercsi % paJuoaKTHBHBIX aTOMOB BELIECTBa

1) 33

2) 25

3)75

4) 50

236. Yepes nHTEepBas BpeMEHH paBHbIH 1 mepuoay mojiypacnana pacnageres %
PaIHOaKTUBHBIX SIEP BELISCTBA.

1) 33

2) 25

3)75

4) 50

237. HepacnaBimmucsi, Yepe3 WHTepBaj BpeMeHH, paBHbIil 1/2 nepruozaa
noJjrypacnaza, OCTaHeTCsl % paJuOaKTHBHBIX aTOMOB BEILECTBa.

1) 33

2) 25

3) 75

4) 50

238. Uepes nnTepBall BpeMeHH paBHBIN 1/2 meproja nosrypacmaja pacnajaercs
% paaMoaKTHBHBIX SIJIEP BEIIECTBA.

1) 33

2) 25

3) 75

4) 50

239. B nporecce CHIBHOTO B3aMMOCHCTBHUS IPUHUMAIOT YUACTHE ...
1) porons
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2) HEHTPOHBI
3) aneKkTpoHsBI
4) HelTpUHO

240. B nporecce 3IeKTpOMarHuTHOro B3anmMoyeicTeuis HE npunuMaroT yuacrue. . .
1) HeHTpOHSI

2) oTtoHsl

3) 3MeKTPOHBI

4) IpoTOHBI

241. B npouecce cmaboro B3anmozeiictsus HE nmpuanMmaroT yaactue ...
1) snexTpoHbI

2) oTtoHsl

3) HeHTpOHBI

4) npoTOHbBI

242. B mporiecce 3MeKTPOMArHUTHOTO B3aMMOJICHCTBHS IPUHUMAIOT Y4aCTHE ...
1) HeHTpOHBI

2) HEUTPHHO

3) aHTHHEHTPHUHO

4) npoTOHBI

243. TI03UTPOH SBJISIETCS AHTHYIACTHIEH [0 OTHOIICHHUIO K . ..
1) mpotony

2) HeHTpOHY

3) anexTpoHy

4) potony

244. TlepeHOCUMKAaMH TPAaBUTALJMOHHOTO B3aUMOACHCTBUS CYUTAIOTCS ...
1) rpaBUTOHBI

2) poToHsI

3) DIIFOOHBI

4) 6030HBI

245. TlepeHOCYUKAMH IIEKTPOMATHUTHOTO B3aUMOCHCTBHUS CUUTAIOTCS .. .
1) rpaBUTOHBI

2) oTtoHsI

3) DIHOOHBI

4) 6030HBI

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

2) poToHsI

3) DIIFOOHBI

4) 6030HbBI

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

2) oTtoHs

3) DIHOOHBI

4) 6030HBI

IIo pe3yiibTaTaM TECTa O6yanHHCMyCH BBICTABJIACTCA OLCHKA «OTIUYHO», «XOPOILIO»,
«YOOBJICTBOPUTCIBHO» WM  «HCYOOBJICTBOPUTCIIBHO», COINIACHO  CICAYIOIIUM  KPUTCPHUAM

OLCHUBAHUA
Ilkana Kpurtepnu onennBanns (% npaBHILHBIX 0TBETOB)
Ornenka 5 (OTIMYHO) 80-100
Ornenka 4 (xoporio) 70-79
Orenka 3 (YIOBICTBOPHUTEIBHO) 50-69
Orenka 2 (HEyIOBJIETBOPUTEIHHO) menee 50
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JIMCT perucrpanuy U3MeHEeHH I

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