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1. ITACITIOPT ®OHJIA ONEHOYHbLIX CPEJICTB

®onpa oneHouyHBIX cpeactB (namee — POC) mo oObireodpa3oBaTeIbHON

yaeOHol quctuminHe « Pu3nka» pa3paboTaH B COOTBETCTBUH C:

denepaibHbIM TOCY/IapCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM CPEIHETO

npodeccuoHanbsHOr0 00pa3oBaHus Mo crenuanbHocTH CrnennanbHocTh 36.02.01

«BerepuHapus»  yTBEpXKIEHHBIM TpUKa3oM MUHHCTEpCTBA  MPOCBEIICHUS

Poccuiickoit ®eneparuu ot 07.04.2025 Ne 270 (3apeructpupoBad B MuHucCTEpCTBE

toctuiuu Poccuiickoit @enepanuu 20.05.2025, peructpannonnsiii Ne 82245);

denepa’abHbIM TOCYJIapCTBEHHBIM 00pa30BATENbHBIM CTaHAAPTOM CPEIHETO

obmiero oOpa3oBaHUsl, YTBEPKAEHHBIM MpHKa3oM MuHUCTEpCTBAa 00pa30BaHUs U

Hayku Poccuu ot 17.05.2012 Ne 413 (B pea. npukaza Munnpoceinienus Poccun ot

12.08.2022 Ne 732);

®OC mnpenHa3HayeH JJIsl aTTeCTallud OOy4YarolIUXCsi Ha COOTBETCTBHE HX

NEPCOHANBHBIX JOCTWKEHUW (3HAHUS, YMEHHS U OCBOCHHbBIE KOMIIETEHIUH)

TpeOOBAHUSIM MPOTPAMMBI JUCITUTUTUHBI «DHU3HKaY.

3agauyu ®OC:

® KOHTPOJIb U YHPABIEHUE MTPOLIECCOM MPUOOPETEHUST 00yHArOIUMUCS
HEO0OXOMMBIX 3HAHUN, YMEHUH, MPAKTHUYECKOTO OIbITa U OCBOEHUS
komnereHuni, onpeaenéHusix PI'OC CIIO;

® KOHTpOJIb U YNPABIIEHUE JOCTHKEHHUEM LI€JIeH TPOrpPaMMBbl, ONPEEIEHHBIX KaK
Habop 00X ¥ MpodecCHoOHATBHBIX KOMIIETCHITHH;

® OILICHKA JOCTHKEHUI 00yJaronmxcs B mpolecce 00y4eHHsl ¢ BbIIEICHUEM
MOJIOKUTENIbHBIX/OTPULIATEIBHBIX PE3YJIHTATOB U IIAHUPOBAHUE
MPEAYIPEXTAIOIIUX/KOPPEKTUPYIOIINX MEPOTIPUATUN;

e o0ecrnedueHrne COOTBETCTBUS pe3yIbTaTOB O0yUeHUs 3ajauamM Oy ay1eit
poecCUOHANBbHOM IESITEIbBHOCTH Yepe3 COBEPIICHCTBOBAHUE TPATULIMOHHBIX
¥ BHEJPCHHE HMHHOBAIIMOHHBIX METOJIOB O0yUCHHS,

® JIOCTIKCHHE TaKOTO YPOBHS KOHTPOJIS M YIIPaBJIEHUSI KaueCTBOM 00pa3oBaHMs,
KOTOpO€ 00eCreyuT Npu3HaHue KBATU(PUKAUNA BHITYCKHUKOB pabOTOaATENSIMU

OTpaCIIU.



®dOC coAepXUT OIICHOYHbIE MaTepHalibl [JIs1 TPOBEJICHHUS BXOIHOTO,
TEKYIIEro, PyOeKHOTO KOHTPOJIS, a TAKKe MPOMEKYTOYHOU aTrTecTanuu B Gopme

nddepeHInpoBaHHOTO 3a4€Ta.

D®opMBbI KOHTPOJIA:

® BXOJHOM KOHTpOJb — TecTupoBanue (10 3amanuii);

® TEKyIIUH KOHTPOJIb — YCTHBIN U (PPOHTATBHBIN OMPOC, TECTHI, OIICHKA
BBITIOJTHEHHSI TAOOPATOPHBIX U MPAKTHUECKUX padoT, OLIEHKA PEIICHUs
po(heCcCHOHATIBLHO OPUEHTUPOBAHHBIX 33/1a4;

® pyOEXHBIN KOHTPOJIb — KOHTPOJIbHBIE pabOTHI (110 6 3a7a4, 3 U3 KOTOPHIX C
po¢eCCUOHAIBHONM HAMPABICHHOCTHIO);

® [IPOMEXKYTOYHAs arrecTauus — IupPpepeHnpoBaHHbIN 3a4ET (MMCbMEHHAs
pabota: 18 3amanuii ¢ BBLIOOpOM OTBeTa + 2 3aJjaHus C pa3BEPHYTHIM OTBETOM
po(eCcCUOHATIEHON HAIPABIEHHOCTH ).

Opranuzanus-paszpadorunk: PI'6OY BO benropoackuii 'AY

Pa3p a0O0TUYMKU: npernogaBaTcin anO6PIOTeXHOHOFI/I‘ICCKOFO KOJJI€oKa

Caxnosa JL.IO. u MyxuHn B. N.

Paccmotpena 51 0100peHa METOIMYECKOU KOMUCCHUEHN

an06I/IOTeXHOJ'IOFI/ILIeCKOFO KOJIICAoKa

«20» anpesnst 2026 r. mpotokost Ne§
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2. PE3YJIbTATBI OCBOEHUA, ITOJJVIEZKAIIUE ITPOBEPKE

B cootBercTBUN ¢ PI'OC CIIO no cnenmansaocti 35.02.09 u ®1'OC COO

(6a30BbIil ypOBEHB) B MPOIIECCE OCBOCHUS TUCHUIUIMHBI «Du3nkay HopMUPYIOTCS

CICAYOHUC PC3YJIbTATHI:

Kox n Haumenosanne OK Paznen/Tema THn oneHoYHbIX
MEPONPHATHI
OK 01. Beibupars criocoOsbI Pasnen 1. Temsr 1.1-1.3 YcTHBIN OMPOC; OLIEHKA
perieHus 3a1aq Pazgen 2. Temsr 2.1-2.3 KOHTPOJILHBEIX paboT; OICHKA
npodeccnoHaIbHON Paznen 4. Temsr 4.1-4.2 peeHus npodeccuoHaIbsHO
JesTeNbHOCTH IpuMeHuTensHo | Paznmen 7. Temsr 7.1-7.2 OPUEHTUPOBAHHBIX 3a1a4;
K Pa3JIn4HbIM KOHTEKCTaM JuQpepeHInpOBaHHbIN 3a4€T
OK 02. Ucnonp3oBaTh Pasznen 4. Temnr 4.1-4.2 O11eHKa TECTOBBIX 3aJaHUH;
COBpEMEHHbIE cpeAcTBa Noucka, | Pazmen 5. Temsr 5.1-5.3 HaOJroIeHNe 33 XOJI0M
aHalii3a U UHTEPIpETALNUN Pasnen 6. Temsr 6.1-6.2 BBITIOJTHEHUS J1a00paTOPHBIX
rH(pOPMAITUHU H Paznmen 7. Temsr 7.1-7.2 paboT; OlleHKa BBITOIHEHUS
WHPOPMALIMOHHBIE TEXHOJIOTHU JIOMAIITHUX CaMOCTOATEIbHBIX
JUTSL BBITIOJTHEHUSA 3324 pabot; nuddhepeHIMpOBaHHBIH
npoeccnoHaIbHON 3a49€T
JeSITeNbHOCTH
OK 03. [InanupoBatsb u Pazpmen 1. Temsr 1.1-1.3 @pOoHTATBHBIN ONPOC; OLIEHKA
peann30BbIBaTh COOCTBEHHOE Paznen 2. Temsr 2.1-2.3 MPaKTUYECKUX PadOT; OIICHKA
npoeccuoHagbHOE U Pazgen 7. Temsr 7.1-7.2 penieHus Kenc-3aaaqy
JIUYHOCTHOE pa3BUTHE,
MpeANPUHUMATENbCKYIO
NeSITebHOCTD B
npoeccuoHambHOM cdepe,
WCIIOIb30BaTh 3HAHUS T10
(hMHAHCOBOIT TPAaMOTHOCTH B
Pa3NIUYHBIX KU3HEHHBIX
CUTYaITHsIX
OK 04. D¢ dexruBHO Pazgen 1. Temsr 1.1-1.3 HabGumronenue 3a xoaqom
B3anMojeiicTBOBaTh u paborare | Pazmen 2. Temsbr 2.1-2.3 BEITIOJTHEHUS J1a00paTOPHBIX
B KOJUJIEKTUBE 1 KOMaHIIE Pazgen 3. Temnr 3.1-3.5 paboT; oreHKa paboTHI B
Paznen 4. Temsr 4.1-4.2 IpyIIIE; OLICHKA IIPAKTUYECKUX
Paszgen 5. Temnr 5.1-5.3 pabot
Pazgen 7. Temsr 7.1-7.2
OK 05. OcymectBisarh yctHyo | Pasmen 1. Temsr 1.1-1.3 YCTHEBIH ONPOC; OlEHKA
Y TMCbMEHHYI0 KoMMyHuKaiuio | Paznen 2. Temsr 2.1-2.3 BBITTOJTHEHHS JTA00PaTOPHBIX
Ha roCyJapCTBEHHOM SI3bIKE Pazgen 3. Temsr 3.1-3.5 pabot (opopmiteHnE OTIETOB);
Poccutiickoii @enepanuu ¢ Pazgen 4. Temnr 4.1-4.2 g dhepeHIUPOBaHHBINA 3a4ET
yu€TOM 0COOCHHOCTEH Paznen 5. Temsr 5.1-5.3
COLIMATBHOTO U KYJIBTYPHOTO
KOHTEKCTa
OK 07. CopneiicTBOBaThH Paznmen 2. Temsr 2.1-2.3 OrneHka penieHus
COXPAaHEHUIO OKPYXKaIOIIEeH Paznen 6. Temer 6.1-6.2 Ka4eCTBEHHBIX U
CpeIIbl, pecypcocOepeKeHHIO, Pazgen 7. Temsr 7.1-7.2 pohecCUOHATBHO

MPUMEHSTH 3HAaHHUS 00
VM3MEHEHWH KJINMAaTa,
TIPUHIINIIEI OEPEKITNBOTO
MPOU3BOACTBA, 3)(HEKTUBHO
JIEUCTBOBATH B UpE3BbIYANHBIX
CUTYaIHsIX

OpUEHTUPOBAHHBIX 33]1a4;
HaOJIIOEHNE U OIIEHKA JEJIOBOU
WTPBI




JncuuninHapHble (MpeaMeTHbIe) pe3yabTaThl (0a30BbIH YPOBEHb):

1) chopMHUPOBAHHOCTH MPEACTABICHUH O POJIH U MECTE (PU3UKU B
COBPEMEHHOW Hay4YHON KapTUHE MUPaA, TIOHUMaHuEe (PU3NYECKOM CYITHOCTH
HaOJIF0TaeMBIX SIBICHUH MaKpOMHUpPa U METaMUpa; TOHUMaHUE POJIH (PU3UKHU B
dbopMupoBaHUU Kpyro3opa U GyHKIIMOHATHHOW TPAMOTHOCTH YeJIOBEKA JIJIs
pelIeHust IPaKTUYECKUX 3a]1ay;

2) BnajieHre OCHOBOMOJAraloIUMU (PU3NIECKUMU TIOHATUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMH; YBEPEHHOE T0JIb30BaHUE (PU3UUECKON
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

3) BJIaJicHHE OCHOBHBIMHU METOJ[aMU HAYyYHOTO MMO3HAHUS, UCIIOIb3YEMbIMU B
busuKe: HaOMIOACHUE, ONTMCAHNE, U3MEPEHUE, IKCIIEPUMEHT; YMEHUS
o0pabaThIBaTh pe3yJIbTaThl U3MEPEHUN, OOHAPYKUBATh 3aBUCUMOCTH MEXKITY
($bU3NYECKUMU BEIMUMHAMU, OOBIACHSTH MOTYUYCHHBIC PE3YJIbTATHI U JeiaTh
BBIBOJIBL;

4) chopMUPOBAHHOCTh YMEHUSI pelllaTh PU3MUECKUE 3aa4M (KAYECTBCHHBIC
U pacuéTHbIC) Ha OCHOBE aHAJIM3a YCIOBUS 3a/1aud BbIOOpa (PU3NUYECKON MOJIEIH,
BbIJICTICHUS (PU3MUECKUX BETUYUH U (OPMYII, HEOOXOAUMBIX U JOCTATOYHBIX IS
pelieHus;

5) chopMUPOBAHHOCTH YMEHUS TPUMEHSITH TIOJIYYCHHBIC 3HAHUS JIJI51
OOBSICHEHUS YCIOBUM MPOTEKaHUS (PU3NUYECKUX SIBJICHUN B PUPOE U JJISI
MPUHATHUS TPAKTUUECKUX PEIICHUN B MIOBCETHEBHOM KU3HU;

6) chopMHPOBAHHOCTH COOCTBEHHOM MTO3HMITMH IO OTHOIIEHUIO K
dbuznyeckoil uHGopMaIrH, MOTy4aeMO U3 pa3HbIX UICTOUHUKOB, YMEHUE
UCITIOJIB30BATh U(POBBIC TEXHOJIOTHUH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS,
WHTEpIIPETAlUU U MPEJICTABICHUSI yUeOHOU U HAYYHO-TIOMYJISIPHONU UH(pOpMAITUH;

7) yMeHUE YUNUTHIBATh TPAHUIIBI TPUMEHEHUS U3YUCHHBIX (DU3UUICCKUX
Moenel (MaTepralibHasi TOUKa, MHEPIHAIbHASI CHCTEMa OTCUYETA, U/IeaTbHBIN ra3,

MOJIEJIN CTPOECHUS Ta30B, KUIAKOCTEN U TBEPABIX TEJ, TOYCUHBIN JJEKTPUUECCKUN



3apsif, sAepHas MOJIeTh aTOMa, HYKJIOHHAsE MOJIeNTh aTOMHOTO siJipa) MPH PEIICHUN
buznyecKkux 3aaay;

8) yMeH#He pacro3HaBaTh PU3HUECKHE SIBJICHUS (TPOIIECCHI) U OOBICHATHh UX
Ha OCHOBE 3aKOHOB MEXaHHMKH, MOJICKYJISIPHO-KHHETUICCKON TEOPHH,

QJICKTPOAWMHAMUKHU U KBaHTOBOM (bI/ISI/IKI/I.



3. KOHTPOJIb 110 PA3JAEJAM JUCIUAITJINHBI

Ne HaumeHoBaHue DopMa KOHTPOJIA Dopmupyembie OK
n/n pasjesia U TeM
1 BBenenue. ®usnka u BxonHoii Tect OK 01, OK 02
METO/IbI HAYYHOTO
TIO3HAHMSI
2 Pasnen 1. Mexanuka Tect Ne 1; OK 01, OK 02, OK 03,
(Temsr 1.1-1.3) KOHTpOJbHAs paboTa No OK 04, OK 05
1; mabopaTopHbIe
paboTe Ne 1-2
3 Paznmen 2. Tect Ne 2; OK 01, OK 02, OK 03,
MonekynsipHas ¢usuka | kKoHTposbHas pabora Ne | OK 04, OK 05, OK 07
¥ TEPMOIUHAMUKA 2; mabopaTopHbIe
(Temnt 2.1-2.3) pabotsl Ne 34
4 Paznmen 3. Tect Ne 3; OK 01, OK 02, OK 04,
DIIeKTPOAMHAMHUKA KOHTpOJIbHas pabora Ne OK 05
(Temsr 3.1-3.5) 3; mabopaTopHbIe
paboTel Ne 5-7
5 Pasnen 4. Konebauus u | Tect Ne 4; OK 01, OK 02, OK 04,
BoutHEI (Temsl 4.1-4.2) | koHTpONBHAs paboTa Ne OK 05, OK 07
4
6 Paznen 5. OnrTuka Tect Ne 5; OK 01, OK 02, OK 04,
(Temsr 5.1-5.3) nmaboparopHasi pabora OK 05
No 8
7 Pasnen 6. KBanToBas Tect Ne 6; OK 01, OK 02, OK 04,
¢usuka (Tembr 6.1-6.2) | koHTpONBHASE paboTa Ne OK 05, OK 07
5
8 Pazpen 7. CtpoeHue [IpoBepounas pabora; OK 01, OK 02, OK 04,
Bcenennotii (Temsl 7.1— | mabopatopHas pabota OK 05, OK 07
7.2) Ne 9 (u3yuenue kapTbl
3BE3HOTO Heba)
9 [IpomexxyTouHas Huddepenuuposannsiii | OK 01, OK 02, OK 04,

aTTeCcTaIus

3a4éT

OK 05, OK 07




4. CUCTEMA OLIEHUBAHUA

OueHka pe3yibTaToOB

IITAOAJUIGHOM IIIKAJIE.

OCBOCHMU

AUCHUILUIMHBI  OCYHICCTBIICTCA 11O

OTMeTKa

%o BBLINOJTHEHUSA

Kpurepuii

«5» (OTIMIHO)

91-100%

[TomHoe u TiryOoKO€ ycBOSHHE
MarepHana; CBOOOJHOE
BJIaZICHUE TOHATUSIMU U
TEPMHUHOJIOTHEH;
0e30mnO0YHOe TPUMEHEHHUE
3aKOHOB IIPU PELICHUH 33/1a4;
Ka4eCTBEHHOE BBITTOJTHEHHE
nabopaTopHBIX padoT ¢
TIOJIHBIMH BBIBOJIAMHU

«4» (Xoporto)

71-90%

ITpouHoE yCBOCHHE MaTepHaa;
MPUMEHCHHE 3aKOHOB TIPH
pCLICHUH 337124 C
HC3HAYUTCIbHBIMHU OHII/I6KaMI/I;
BBITIOJTHEHHE JTa00OPATOPHBIX
paboT ¢ HeOOIBIIUMHU
He,ﬂoqéTaMI/I B BBIBOJAaXx

«3» (yIOBIETBOPUTEIHHO)

50-70%

Y cBOEHHE OCHOBHOTO
MaTepHana; IpuMeHEeHUe
3aKOHOB C MOJICKa3KOi
NpEenoJaBaTelst; BHIIIOJTHEHUE
nabopaToOpHBIX paboT ¢
omnOKamMu, TPeOyIOIUMH
HCTIPaBJICHUSI

«2» (HEyIOBIIETBOPUTEIHHO)

Mmenee 50%

Crnaboe ycBoeHHE MaTepHala;
HEYMEHHUE IPUMEHSTH 3aKOHBI
NPY pelICHUN 33]1ay;
HEBBITIOJTHEHHUE J1a00paTOPHBIX
pabot

Kpurepuu «3aureHo / He 3a4TeHO» AJ14 1 PepeHIUPOBAHHOIO 3a4éTa:

3a4yTeHo

He 3auTeno

0aJjI0B)

Brmonnaeno ve menee 50% 3amanuii (10 u3 20

0aJIJI0B)

Brimonaeno menee 50% 3ananuii (menee 10




5. BXOJHOHW KOHTPOJIb

BXoaHOW KOHTPOJb TIPOBOAUTCS B Hadajge YYCOHOrO0 ToJia C IIEJIbIO
BBISIBJICHUS aKTyaJIbHBIX 3HAHWW W YMEHUU OOydaromuxcs 1Mo (U3UKe Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

MakcumanbHoe uucio OamioB — 10 (mo 1 OGamty 3a KaxIoe MNPaBUIBHO

BBITIOJIHEHHOE 3a]aHHUE).

OTMmeTKAa IlepBuyHBIE 0AJLIBI
«2» 0-4
«3» 5-7
«4dy» 8-9
«5» 10

Bxoanoii Tect

1. Kakoe 13 nepeyurcieHHbIX SIBJICHUH OTHOCUTCSI K MEXaHUYECKUM?
A) DrnexTpuzanus Ten

b) [lagenne kamHs ¢ 0OpbIBa

B) I'openue cBeun

') HamarunuuBanue xene3a

2. Eqununen n3mepenus cuibl B CU siBisiercs:

A) Jlxxoynb

b) Barr

B) Hetoton

I') [Tackanb

3. Kakoe 3HaueHMEe yCKOpPEHHsS CBOOOJHOrO TajeHus Ha 3eMjie NMPUHUMAETCS B

IKOJIE?

A) 9,8 m/c?

B) 10 m/c?

B) 8,9 m/c?

) 11 m/c?

4. Temneparypa KUNICHUSI BOABI ITPU HOPMATHLHOM aTMOC(EpHOM JTaBICHUH PaBHA:
A) 90 °C

b) 100 °C



B) 110 °C

[N 95°C

5. Kakoii Buj Temionepenadyn oCyuecTBIsSETCA B BaKyyMe?
A) TennonpoBoIHOCTb

b) KonBekuus

B) Uznyuenue

I') Bce Tpu Buia

6. DNEKTPUUYECKUIN TOK — 3TO:

A) becniopsiiouHO€e TBM>KEHUE IJIEKTPOHOB

b) HanpaBnenHoe nBuXeHHE 3apsHKEHHBIX YACTHIL
B) JIBuxeHne aToMOB

I') HarpeBanue mpoBOJHUKA

7. Kakoe U3 nepeynciIeHHbIX IBICHUN JOKA3bIBAE€T BOJHOBYIO PUPOAY CBETA?
A) IlpsimonuHeHOe pacpoCTpaHeHHE

b) Otpaxenue

B) Untepdepenmms

I') Tenn

8. ATOM COCTOMT U3:

A) IIpOTOHOB U HEUTPOHOB

b) IIpoTOHOB, HEUTPOHOB U PIEKTPOHOB

B) Tonbko 31eKTpoHOB

') Monekyn

9. [InoTHOCTH BOABI paBHA MPUOIUZUTENBHO:
A) 800 kr/m?

b) 1000 kr/m?

B) 1200 kr/m?

') 900 xr/m?

10. Kakoii nmpubop UCHoNb3yeTcs s N3MEPEHUs TeMITepaTyphl?
A) Manowmertp

b) Tepmometp

B) bapometp

I') AmMnepmeTtp



Irtajon orBeToB: 1-b; 2-B; 3-A; 4-b; 5-B; 6-b; 7-B; 8-b; 9-b; 10-b.



6. TEKYIIIUIL KOHTPO.JIb

Texymuii KOHTPOJIb OCYIIECTBIIACTCS MPENojaBaTesieM B TeUEeHUE Y4eOHOTO
roga B (opMe TEMAaTHYECKHX TECTOB, OIEHKH BBITOJHCHHS JIA0OPATOPHBIX WU
MpaKkTUYECKUX padboT. BaxkHyio poiib urpaeT npodeccuoHamn3aius — B Kaxablid
TECT BKJIFOUYCHBI TPO(PECCHOHATTEHO OPUEHTUPOBAHHBIC 3/ TaHMS.

MakcumalibHO€ unciio 0amioB 3a TecT — 12 (1o TeMe «BoyiHOBBIE CBOICTBA
ceeta» — 13). TecroBoe 3amaHue oneHuBaercss 1 OamioM, 3aJaHue C

pohecCHOHATBFHOM HAMIPABIEHHOCTHIO — 2 OalIaMHu.

Tect Ne 1. Mexanuka

1. MexaHuueckoe IBHXKEHUE — 3TO:

A) Uzmenenue Ghopmbl Tena

b) U3meneHnue nojaoxeHus Teaa B IPOCTPAHCTBE OTHOCUTEIBHO JIPYTHUX TEJl C TEUEHHUEM BPEMEHHU
B) U3menenune maccol Tena

I') Usmenenue TemriepaTypsl Tea

2. MarepuanbHast TOYKa — 3TO MOJENb Tea, y KOTOPO:
A) Pazmepamu MOKHO IIpeHeOpeyb B YCIOBUAX JaHHOM 3a/1aun
b) Macca paBHa HyI11O

B) Het o6béma

I') Her nnotHoctn

3. Ilepssiii 3akoH HproTOHA postynupyer:

A) CoxpaHeHue UMITyJIbca

b) CymiectBoBaHMe HHEPIIUATIBHBIX CUCTEM OTCUETA

B) Coxpanenue sHeprun

I') Bcemupnoe TsroTeHue

4. Ummynbe Tena BeUucseTcs no Gopmyre:

A)p=mv

b) p =mgh

B)p=F/S

[p=pV

5. Enununa usmepenus padotsl B CU:

A) Batt



b) Txoynn

B) Heroton

I') [Tackanb

6. 3aKOH BCEMHPHOTO TATOTEHUS ObLI OTKPHIT:

A) lanuneem

b) HeroToHom

B) Keniepom

I') DitHmTeitHOM

7. Ilpy paBHOMEPHOM IPSAMOJIUHENHOM JBUKEHUN YCKOPEHUE:
A) bonbie Hyms

b) Menbiie Hyns

B) PaBHo Hymto

I') [TocTostHHO M HE PaBHO HYJIIO

8. Kunetuueckas sHeprusi Tejaa BEIYUCISIETCS 0 (opMyTIe:

A) E k=mgh

b) E k=mv?/2

B) E k =kx?/2

INE k=F-s

9. 3aKOH COXpaHEHHMs UMITYJIbCA BBITIOJIHSAETCS B!

A) JIro0bIx cucTeMax

b) Tonpko B MHEPIMATIBHBIX CUCTEMAaX MPH OTCYTCTBUU BHEUIHUX CHII
B) ToipKko B HEMHEPIUAIBHBIX CHCTEMaX

I') Tonpko npu ABMXKEHUHU IO OKPYKHOCTHU

10. Pe16onoBHOE CYJTHO JIBUKETCS PAaBHOMEPHO CO CKOpOCThIO 5 M/c. Kakoi myTh OHO
npoi €t 3a 30 MuHyT?

A) 150 m

b) 1500 m

B) 9000 m

') 300 m

11. (ITpodeccuonanpHas HanpaBiIeHHOCTh, 2 Oania) PeibonoBHEI Tpaynep maccoii 500 T
JIBIDKETCSL CO CKOPOCTHIO 6 M/C M OCTaHABIMBAETCS MOJ ICHCTBHUEM CHJIBI COTTPOTUBIICHHUS

BoJbI 150 kH. Onpenenute BpeMsi TOPMOKEHUS.



12. (ITpodeccronanpHas HATPABJICHHOCTH, 2 O6aya) CHACTH JUIsl JIOBA PHIOBI OIYCKAETCs
Ha TiyOuHy 20 M ¢ TIOCTOSIHHOM cKOpocThio. Kakyro paboTy coBepiiaeT cuiia TSKeCTH,
JEUCTBYIOIIAsi HA CHAacTh Maccoil 50 kr, mpu e€ morpyeHuu? YckKopeHue cBoOOTHOTO

najieHus MpuMHATE paBHBIM 10 M/c?.

Itajion oTBeTOB: 1-b; 2-A; 3-b; 4-A; 5-b; 6-b; 7-B; 8-b; 9-b; 10-B. 3aganue 11: At = mv/F
= 500000 x 6 / 150000 = 20 c. 3aganue 12: A =mgh =50 x 10 x 20 = 10000 Tx = 10 x/I:x.



Tect Ne 2. MoJsiekyasipHasi Gu3uKa 1 TEPMOJTUHAMHUKA

1. OcHOBHOE ypaBHEHHUE MOJEKYISPHO-KNHETUUECKON TEOPUU CBSI3bIBACT:
A) [laBrienue, 00bEM U TEMIIEpATYPY

b) [laBneHue u CpeiHIO0 KUHETHYECKYIO SHEPTUIO MOJIEKYJI

B) Temmniepatypy u 00bEM

I') Maccy u ckopocTh

2. Temneparypa mno mxkaine KenpBuHa cBsizaHa ¢ Temmeparypoid 1o llenbcuto
COOTHOLIEHUEM:

A)T=t+100

b)) T=t+273

B)T=t—-273

NT=tx2

3. M30TepMHUYECKHIT TPOLIECC — 3TO MPOLECC, TPOTEKAOIINN MPH NOCTOSTHHOM:
A) Temniepatype

b) NaBnenun

B) O6béme

I') Macce

4. BHYTpeHHS S2HEPTUS UCaIbHOTO T'a3a 3aBUCHUT OT:

A) laBnenus

b) O6bpéma

B) Temnepatypsl

I') [InoTtHOCTH

5. KonnyecTBo TEMI0TH TPU HATPEBAaHUU BBIYUCIISIETCS TIO (hopMyTIe:
A) Q = mcAt

b) Q=mL

B) Q=qm

N Q=UIT

6. [lepBblii 3aKOH TEPMOJIUHAMUKU:

A)AU=A+Q

B)AU=Q—-A

B)AU=AxQ

N AU =Q/A

7. KI1J] TemIoBoro ABUraTeis He MOXKET OBITh:

A) Menbie 0%



b) bonbmie 100%

B) Pasen 100%

INbuB

8. BiayxHOCTB BO3/1yXa XapaKTEpHU3yeT:

A) Coneprkanue KUCiIopoia

b) Coneprxanue BoasiHOTO mapa

B) Conepikanue yriekuciaoro rasa

I') laBneHue Bo3myxa

9. Ilpu ucnapeHnu TeMnepaTypa >KUJIKOCTHU:

A) IoBermaercs

b) ITonmxaercs

B) He uzmensiercs

I') CHauana noBsImIaeTcs, MOTOM MOHMKAETCSA

10. IloBepXHOCTHOE HATSKEHHUE HKUAKOCTH 00YCIOBIIECHO:
A) JleficTBUEM CHJI TSKECTH

b) JleficTBueM Cuil MEXMOJIEKYJISIPHOTO NPUTSHKEHUS B TIOBEPXHOCTHOM CJI0€
B) MaBnenuem

I') Temnepatypoii

11. (ITpodeccuonanbHasi HaNpaBIEHHOCTH, 2 6amia) B peiboBogHOM Mpyay miomaabio 1
ra u cpeaHei riyomHoi 2 M Temrepatypa Boabl coctaBiser 20 °C. Kakoe konmuecTBo
TEIUIOTHI HEOOXOIMMO 3aTPaTUTh, YTOOBI HArpeTh BoAYy B pyAy Ha 5 °C? [110THOCTH BOABI
— 1000 kr/m?, ynenbHas TemioéMkocTh Boabl — 4200 Ix/(xr-°C).

12. (ITpodeccronanpHast HaMPaBIEHHOCTD, 2 Oaia) Kak n3MeHUTCst CKOPOCTh UCTIapEHUS
BOJIBI M3 CaJIKa JUIsl BRIPAIIUBAHMS PHIOBI TIPH MOBBIIICHUN TEMIIEPATyphl Bo3ayxa Ha 10

°C? OTBeT 000CHYITE C TOYKH 3PEHUS MOJIEKVIIIPHO-KMHETUYECKON TEOPUH.
y y

9ranon orBeTroB: 1-b; 2-B; 3-A; 4-B; 5-A; 6-b; 7-1'; 8-b; 9-b; 10-b. 3aganue 11: V =10000
x 2 =20000 m3 m = 20000 x 1000 = 2-10” kr; Q = mcAt = 2-107 x 4200 x 5 = 4,2-10" k.
3aganue 12: cKOpOCTH MCNAPEHUS YBEJIMYHUTCS, TAK KaK MPH MOBBIINIEHUH TeMIEPATYpPbl
pPacTéT cpeaHsis KHHETHYECKAsl JHEPrus MOJIEKYJ BOJbl, 0OJbIlEe MOJEKYJ] IMOJY4YaloT
IHEPI U0, JOCTATOYHYIO /IS MPEO0JTEeHHST CHII MEKMOJIEKYJISIPHOTO MPUTSIKEHUs U BbLJIETa

¢ IOBEPXHOCTH.



Tect Ne 3. DiekTpoauHamMuKa

1. DnekTpudeckuil 3apsii UIMEPSETCA B:
A) Amnepax

b) Kynonax

B) Bonbrax

I') Omax

2. 3akoH KynoHna onuceiBaeT B3auMOJECHCTBUE:
A) MaruuTos

b) TodyeuHbIX AJIEKTPUYECKUX 3apsAI0B

B) [IpoBOIHUKOB C TOKOM

I') ITocTosTHHBIX MarHUTOB

3. Cwta Toka BeIUHCIAETCS IO popMmyiie:
A)I=q/t

b)I=U/R

B)I=P/U

') Bce dhopMmyiibl BepHBI

4. 3akon Oma 1S y4acTKa [enu:
A)I=UR

b)I=U/R

B)I=R/U

NHI=U+R

5. EquHnna uaMepeHus: COnpOTUBIICHUS
A) Barr

b) Om

B) BosabT

I') Amnep

6. MarnuTtHoOe noJie co31aércs:

A) HenoasuxHbIMU 3apsiaaMu

b) IBmwxymumucs 3apsaamu (TOKOM)

B) Tonbko NOCTOSHHBIMU MarHUTaMHu

I') Tonbko MOKOSAIIUMUCS TEIAMU

7. SIBneHue HIEKTPOMarHuTHOM MHAYKIIUU OTKPBLI:
A) DOpcren

b) ®apaneit



B) Makcemnn

I') Amnep

8. OJ1C UHAYKIIUM OTIPEACIISIETCA 10 3aKOHY:

A) £ =-AD/At

B)e=IR

B)e=qU

I') e =mc?

9. IIpu mocnenoBaTeIbHOM COSTUHEHUN MMPOBOJHUKOB O0IIIEe COMPOTUBIICHHUE:
A)R=Ri+Ro+ ...

B) I/R=1/Ri +1/R2 + ...

B)R=R, xR

IR=0

10. [eiicTBUE MarHUTHOTO TIOJISI HA TPOBOJIHUK C TOKOM OITMCHIBAETCS:
A) 3akonom Kynona

b) 3akonom Ammepa

B) 3akonom Oma

I') 3akonom Jxoyns—Jlenua

11. (IlpodeccnonanpHass HaNpaBIEHHOCTh, 2 0Oaia) Al’paTop ISl HACBIIMICHUS BOJIBI
KHCJIOPOJIOM B PBHIOOBOAHOM MpyAy paboTaeT OT dJEKTpoceTH ¢ HampsbkeHuem 220 B.
Cuna Toka, morpebnsieMas a’paTopom, cocrtaBisieT 2,5 A. Omnpenenure MOIIHOCTh
a’paTopa U KOJMYECTBO TEIUIOTHI, BbIAENseMoe 3a | yac paboThbl, €ClIM CONPOTUBIIEHUE
HarpeBaTeIbHOTO AreMeHTa paBHO 40 Owm.

12. (ITpodeccronanbHasi HanpaBIEHHOCTD, 2 6ama) [Ipubop ans u3MepeHus: CONEHOCTH
BOJIbI (COJIEMEpP) B pbIOOBOTHOM XO3SIICTBE OCHOBAH HAa U3MEPEHHUH AJIEKTPOIPOBOAHOCTH.
[Touemy Mopckas BOJa HPOBOJIUT DJJIEKTPUUYECKUW TOK, a JUCTUIUIMPOBAHHAS —

npakTuuecku HeT? OOBACHUTE C TOUKU 3pEHUS QUBUKH.

9ranon orBeroB: 1-b; 2-b; 3-I'; 4-b; 5-b; 6-b; 7-b; 8-A; 9-A; 10-b. 3aganue 11: P =Ul =
220 x 2,5=550 Bt; Q=1’Rt=2,5 x 40 x 3600 = 900000 /T:x = 900 x/I:x. 3ananue 12: Mopckas
BOJa COJIEPKUT PACTBOPEHHBIE COJIH, KOTOPble JUCCONUMPYIOT HA MOHbI — HOCHTEJH
3apsiaa. JucTHIJIMPOBAHHAS BOAA NPAKTHYECKH He COAEPKUT CBOOOIHBIX HOHOB, MO3TOMY

€€ DJIeKTPONPOBOIHOCTH KpaiiHe MaJia.



Tect Ne 4. Kos1ie0anus 1 BOJIHBI

1. Ilepuop xonebanuii — 3710:

A) Hucrno xosiebaHuii 3a €TUHUILY BpEMEHHU

b) Bpems ogHOTrO0 MomHOTO KosieOaHust

B) AMmutyna kose6aHui

') MakcuManbHOE OTKJIIOHEHHE OT TOJIOKEHUST PAaBHOBECHS
2. YacToTa kosiebaHUi U3MEpsAeTCs B:

A) Cexynmax

b) I'epax

B) Metpax

I') Panuanax

3. I[lepuoa maTeMaTUYECKOTO MasiTHUKA 3aBUCUT OT:
A) Maccrl rpy3a

b) lnuHbl HUTH

B) AMmuuty st

I') Marepuana HUTH

4. 3ByKOBasi BOJIHA — 3TO BOJHA:

A) Ilonepeunas

b) IlpononbHas

B) DnexkrpomaruuTHast

I') Crosuas

5. Ckopoctb 3ByKa B Boznyxe mpu 0 °C cocraBisieT mpuOIN3UTEIBHO:
A) 300 m/c

b) 340 m/c

B) 1500 m/c

') 300000 xkm/c

6. Pesonanc — 9t1o siBneHue:

A) YBenuyeHHs aMIUTUTYABI MPH COBIAJICHUH YacCTOTHI BBIHYKIAIOMIEH CHIIBI ¢ COOCTBEHHOU
4acTOTOU

b) 3aryxanus konebanuit

B) Otpaxenus BojiH

I') [Ipenomnenus BoJH

7. JlnvHa BOJHBI CBA3aHA CO CKOPOCTBIO U IEPUOJOM COOTHOIIEHUEM:

A)A=vT



B)A=v/T

B)A=T/v

MNHA=v+T

8. DJeKTpOMarHuTHbIE BOJIHBI B BAKYYME PaclpOCTPAHSIIOTCA CO CKOPOCTBIO:
A) 340 m/c

b) 3-10% m/c

B) 1500 m/c

) 1-10° m/c

9. IlepeMeHHBIN TOK — 3TO TOK, KOTOPBIM:

A) IlocTosiHEH 110 HaNPaBJICHUIO U BEJIMYHUHE

b) Ileproanueckn U3MEHsET HAIIpaBJI€HUE U BEIMUUHY
B) Tonbko u3MeHsIE€T BENMUUHY

I') Tonbko U3MEHSIET HANIPaBJICHUE

10. Tpanchopmarop npegHazHadeH IS

A) BeinpsiMienus Toka

b) IIpeoOpazoBanust HANPSHKEHUS IEPEMEHHOTO TOKa
B) Ycunenus toka

I') Usmepenus: conpoTUBICHUS

11. (IlpodeccuonanbHas HaMpaBICHHOCTh, 2 Oanga) DXOJIOKATOP PHIOOTOKAIMOHHOMN
CHUCTEMBI U3ITy4aeT YIbTPa3BYKOBOW MMITYJIbC, KOTOPBIM OTPaKaeTCsl OT KOCSIKa PHIOBI U
Bo3Bpariaercst yepe3 0,04 c¢. Cxopocts 3Byka B Bojge — 1500 m/c. Ha kakoii rimyOune
HaXOJIUTCS KOCSIK PhIOBI?

12. (ITpodeccronanbHasi HAMPaBJICHHOCTh, 2 Oaa) B pbiO0xo3siicTBEHHOM BOAOEME
YCTaHABIIMBACTCS YCTPOMCTBO JJI OTIYTHBAHMS XHIIHBIX PHIO C MOMOIIBI0 3BYKOBBIX
BOJIH yactoToit 25 kI'u. K kakoMy TUITy BOJIH OTHOCSITCS 3TU BOJIHBI? [loueMy uenoBek He

CHBILINT 3TOT 3BYK?

9ranon orBetoB: 1-b; 2-b; 3-b; 4-b; 5-b; 6-A; 7-A; 8-b; 9-b; 10-b. 3aganue 11: h = vt/2 =
1500 x 0,04 / 2 = 30 m. 3apanme 12: YabTpa3BykoBble BOJHBI (4actora Bbime 20 kl'n,
BEPXHSAA IPAHULIA CJIYXA Yea0BeKka). YeroBeK He CIABIIIUT 3BYK HA yacToTe 25 KI'I, Tak Kak

3TO BblllIe BEPXHEro MOPOra ¢JbIIMMOCTH YeJ0Be4eckoro yxa (mpumepno 20 kI'n).



Tect Ne 5. OnTuka

1. CBer — 310!

A) Tonbko BoJiHA

b) Tosnbko NOTOK YacTuIl

B) DnexrpomarnuTHas BosiHa (00J1a1aeT CBOMCTBaMU 1 BOJHBI, 1 YaCTHIIbI)
I') Mexannyeckas BoJHA

2. 3aKOH OTpa)KEHUS CBETA:

A) Yron nagenus 60JIbIIE yriia OTPaKECHHS

b) Yron nagenus paBeH yrity oTpakeHUs

B) Yron mageHust MeHbIIe yriza OTpaKeHUs

I') Yrubl He cBsA3aHbI

3. 3akoH npenomMieHus cBeta (3akoH CHemnyca):

A) ni sin o =n2 sin f3

b) ni1 cos o =n2 cos f3

Bymi+to=n+p

F) n = N2

4. Tloxazatenb NMpeaoMIICHHUS BOAbI PaBEH MPUOIU3UTEIBHO:
A) 1,0

b) 1,33

B) 1,5

I 2,0

5. MnaTepdepennius ceera — 3TO:

A) Orubanue npensaTcTBUi

b) HanoxeHnue BoH, MpUBOASIIEE K YCUIICHUIO WIIH OCTa0IEHUIO
B) Paznoxenue cBeta Ha CIIEKTP

I') Otpaxxenue

6. Qudpakius ceera — 3T0:

A) Orubanue cBeTOM NPENATCTBUN

b) Cnoxenue BoaH

B) Pasznoxxenue cBeta

I') [lornomenue ceera

7. Aucnepcus cBera — 3T0:

A) 3aBUCHMOCTb MOKAa3aTeNsl IPEeJOMIIEHUS OT JJIMHBI BOJIHBI

B) 3aBUCHMOCTD CKOpPOCTH CBCTA OT UHTCHCUBHOCTHU



B) 3aBrucuMoOCTb 11BETa OT PaCCTOSTHUS

I') Otpaxenue cera

8. JIuH3a, y KOTOPO Kpas TOJIIIE LIEHTpa, HA3bIBACTCS:
A) Cobuparomieit

b) PacceuBaromeit

B) [Tnockoit

I') Chepuueckoit

9. ®OKyCHOE PACCTOSHUE JIMH3BI CBA3AHO C ONTUYECKON CUIION COOTHOIIEHUEM:

A)D=1/F
B)D=F
B)D=F
I)D=1/F

10. [TonHOE BHYTpEHHEE OTpaKEHUE BO3MOKHO IIPU MEPEXOE CBETA!
A) U3 Gonee mioTHOM cpeibl B MEHEE TUIOTHYIO

b) 13 menee mnoTHO# B 601€€e MIOTHYIO

B) U3 Bakyyma B cTekiio

I') U3 Bo31yxa B BOIY

11. (IlpodeccuonanpHas HampaBICHHOCTh, 2 Oamna) Peibak BUAWT peIOYy B BOJE HAa
rnyoune 1 m. [lokazarens npenomnenust Boasl — 1,33. Kaxercs nu prida Onrke wiu
Jlablile, YeM OHa ecTh Ha caMoM jesie? OObICHUTE ¢ TOUKHU 3PEHUS 3aKOHA MTPETOMIICHHUS.
12. (IlpodeccuonanpHasi HampaBlieHHOCTb, 2 Oaria) /I ocBelleHHs CaaKoB s
BBIPAIIMBAHUS PBHIOBI B TEMHOE BpEMSI CYTOK HCHOJB3YIOTCS JIaMIbl ONpeAenéHHOrO
cnekTpa. Kakoli cBeT — KpacHBII WK CHHUN — MPOHUKAET Ha OOJBINYIO TITyOuHy B Bojie?
OTtBeT 000CHYHTE C TOYKH 3PEHHS TTOTIIOIICHHS CBETA BOJIOM.

13. (ITpodeccuonanbHasi HampaBIeHHOCTh, 2 Oamna) [Ipu HaOMOIEHUH KOCSKa PHIOBI
yepe3 CTEKJIIHHOE OKHO TOJBOJHOW 00cepBaTOpUM 4YacTb CBETa OTpa)kaeTcss OT
NOBEPXHOCTH cTekIa. Kak MOKHO yMEHBIINTh OTPAKEHUE CBETA OT IOBEPXHOCTH CTEKJIa?

Ha3zoBure (puznueckoe sBieHue.

9rtanon otBeToB: 1-B; 2-b; 3-A; 4-Bb; 5-b; 6-A; 7-A; 8-b; 9-A; 10-A. 3aganue 11: Kaxercs
0/1M2Ke, TAK KaK JIy4H CBeTa, HCXOAAIIHMEe OT PbIObI, MPEJOMJSIIOTCH HA TPaHUlle BOJa—
BO31YX, BBIXO/51 IO 00JILLIINM yYrJiom. Haﬁ.moz]aTe.mo KaKETCH, UYTO JIYYIHN UCXOAAT U3 TOYKH,

PAacnoJio:KeHHOM BbIle peajibHOM pbIObl. 3aganue 12: CuHM cBeT MPOHUKAET HA 00JILIIYI0



r1yOMHYy, TaK KaK BOJa CHJIbHee IOIJIOIIAeT KPACHYI0 4acTh CHEKTPa (IJIMHHOBOJIHOBOE
usiaydenue). 3aganue 13: Hcnosib30BaTh NpoCBeTIsAONIee NOKPbITHE — HAHECTH TOHKYIO
IVIEHKY TOJINMHON A/4, yTO NpuBeAEéT K MHTepepPEeHIIHOHHOMY T'allleHHI0 OTPAKEHHOIO

CBETA.



Tect Ne 6. KBanToBasi puszuka

1. ®oToapdekT — 3TO sABICHUE:

A) VcnyckaHus 31€KTPOHOB BELLIECTBOM M0/ IEHCTBUEM CBETA
b) Ilornouienus cBera BELIECTBOM

B) Otpaxenus cBera

I') [Ipenomienus cBeta

2. SBnenue pororddexra ObIIO OTKPHITO:

A) DifHIITeiHOM

b) CroneToBbiM

B) [Tnankom

I') bopom

3. ®OTOH — 3TO:

A) DnemeHTapHas 4acTHIA (KBAHT 3JIEKTPOMArHUTHOT'O U3JTy4EHUSs)
b) YacTuia Beuiecta

B) Dnextpuueckuii 3apsj

I') Atom

4. Dueprus GoTOHA BRIUUCIAETCS MO popMmyiie:
A) E =mc?

b) E=hv

B) E=kT

INE=qU

5. Iloctynarsl bopa oTHOCSTCA K MOAENH:

A) Atoma

b) SAnpa

B) Monexkynbl

I') Kpucranna

6. PanoakTUBHOCTH — JTO:

A) Camonpoun3BoOJIbHOE NIPEBPAIEHNE HECTAOMITBHBIX SIEP
b) Pacmiennenue aroma

B) Nonwuzarus BemiecTsa

I') Ucniyckanue cBeta

7. Anbha-u3nydeHne — 3T0 MOTOK:

A) DeKTpoHOB

B) SAnep renus



B) N'amma-kBaHTOB
I') HeiitpoHos
8. 3aKOH paIMOAKTUBHOIO pacnaja:

A)N =No - 2A(~t/T)

B)N=No - /T
B) N =No+t/T
T)N=No/T

9. HedexT macchl sigpa — 3TO:

A) Pa3HoCTh MeX]1y Maccoil HyKJIOHOB U Maccoil siipa

b) Pa3zHocTh Macc mpOTOHOB ¥ HEUTPOHOB

B) IToTeps maccel pu pacnaje

I') Macca s1ekTpoHOB

10. SAnepHas peakuus AeICHUS COMPOBOXKIACTCS BbIICIICHUEM SHEPTUH, TIOTOMY UTO:
A) Macca npoyKTOB MEHBIIIE MacChl HCXOIHBIX YaCTHIL

b) Macca yBenuuuBaetcs

B) [Ipoucxoaut sinepHbIil CUHTES

I') Beiaensitorces 31eKTpOHbI

11. (ITpodeccronanbHas HapaBJICHHOCTD, 2 6amta) [ crepuau3anuu o00pyI0BaHUS B
PBIOOBOTHOM XO3SIMICTBE MCMOJIB3yeTCs yabTpaduonetoBoe odmydenue. [louemy nMeHHO
Y ®-u3nyueHue npuMeHseTcs Uisl YHUITOXeHUs1 6akTepuii u BupycoB? OTBeT 000CHYITE
C TOYKH 3pEHUS KBAHTOBOW (DU3UKHU.

12. (IlpodeccuonanbHasi HampaBIeHHOCTh, 2 Oamna) B akBakynbType MUisi KOHTPOJIS
KauecTBa BOJbI M ONPEACIICHUS CONCPHKAHUS TSKENBIX METAIIIOB MOXKET MCIIOIb30BATHCS

creKTpayibHbIM aHann3. Ha kakoMm Qpu3ndeckoM sIBIEHUH OCHOBAH 3TOT METO?

Irtanon orBeroB: 1-A; 2-b; 3-A; 4-b; 5-A; 6-A; 7-b; 8-A; 9-A; 10-A. 3aganue 11: Y®-
u3nydeHue oduaagaer Bbicokoi 3Heprueid ¢oroHoB (E = hv), cnoco0HbIX paspymarb
moJjekyabl JTHK n PHK MukpoopranusmMoB, 4To NpUBOAMT K MX rudeaun. 3aganue 12:
CnekTpanbHBI AHAJIH3 OCHOBAH HAa TOM, YTO KAaX/A0e¢ BEIIECTBO MMeeT YHHKAJIbHBIH
JIMHEHYaThIil CIEKTP HCIYCKAHWS MJIH MOIVIOIICHHS], IO KOTOPOMY MOKHO OIpele/IMTh

XHMHMYECKH COCTAB (BKJ/IIOYas THAKEIbIE METAJIBI B BOJIE).



7. PYBEJKHBIA KOHTPOJIb (KOHTPOJIBHBIE PABOTHI)

Py0OexxHbIil KOHTPOJIb MPOBOAUTCS MO OKOHYAHUM U3YUYECHHSI Pa3esioB Kypca
¢usuku B popmMe KOHTPOIBHBIX paboT. OLIeHOYHbIE MaTepHalibl COAEpKaT Mo 6
3aay, 3 W3 KOTOPbIX — C MpoecCUOHATBHOM HampaBIeHHOCThIO0. Kaxabii
BapHaHT BKJIIOYAE€T OTBETHI, KPUTEPUH OLIEHWBAHUS U IIKaTy MepeBoaa 0auioB B
IATUOAIBHYIO CUCTEMY.

Kpurepuu onieHUBaHMsI PACUYETHBIX 3a1a4:

e 2 Oania — MPUBEICHO MOJIHOE MPABWIHHOE PEIICHHE: 3aMMCaHbl (PU3UUECKHE
3aKOHOMEPHOCTH, BBIMIOJHEHBI HEOOXOANMBIE PeoOpa30BaHMs U PaCUETHI,
NIOJTyY€H BEPHBIN OTBET C €IMHULIAMHU U3MEPEHUS;

e | Gann — NpUBEICHO HEMOJIHOE PEIIEHUE WK PELIEHUE C OMNOKOIl B
BBIUHCIICHUSIX, HO TIPABIIILHBIN X0/ pacCy KICHU;

e () GanoB — pelIeHrne HEBEPHOE MIIM OTCYTCTBYET.

Kpurepun onieHMBaHMsA Ka4eCTBEHHbIX 3a/1a4:

e 2 Gaia — J1aH NOJHBIA U NPAaBUIBHBIA OTBET C 0OOCHOBAHHUEM Ha OCHOBE
($u3NYECKUX 3aKOHOB;

e 1 6a/1 — OTBET MPaBUJILHBIN, HO 0€3 JOCTATOYHOTO 0OOOCHOBAHUSI;

e () GanyIOB — OTBET HEBEPHBIN UM OTCYTCTBYET.

IIkana nepeBoaa 6a/10B (6 3axa4, makc. 12 0a/L10B):

OtmeTka IlepBuyHbBIE 0aJLIBI
«2» 0-5
«3» 68
«4dy» 9-10
«5» 11-12

KonTpoubnasi padbora Ne 1. «MexaHuka

Bapuant 1

1. ABTOMOOWIb ABUTANCA CO CKOPOCTHIO 72 KM/4 M oOCTaHOBHWJICA 3a 4 c.
Onpenenute yCKOpeHHE aBTOMOOWIIS U TOPMO3HOM MYTh.

2. Teno maccoit 2 kr nmoja aeiictBuem cwibl 10 H nBuxkercss paBHOYCKOPEHHO.

Onpenenute ycKOpeHHe Tefa (TpeHUe He YUYUTHIBATD).



3. Msu OpomieH BepTHKaJIbHO BBEpX co ckopocthio 20 wm/c. Ha xakyio
MaKCHUMaJbHYIO BBICOTY OH nogHumercs? (g = 10 m/c?)

4. (IIpodeccuonanvhas) PwiOonoBHOe cyaHo wmaccoit 300 T aBMXKETCS CO
ckopocteio 5 Mm/c. KakoBa kuHeTtnueckass sHeprusi cynHa? Kakyio paboTy HYyXKHO
COBEPIINTH, YTOOBI OCTAHOBUTH CYTHO?

5. (Ilpodeccumonanpnasi) Camox ais BeIpamiuBaHus peiObl Maccoit 200 kr
MOJHUMAIOT U3 BOJBI Ha BBICOTY 3 M. Kakyro paboTy coBepiliaeT cuia, €CJid IIIOTHOCTh
Matepuaia caaka — 2500 kr/m3, a 006eM — 0,08 M3*? (g = 10 m/c?)

6. (Ilpodeccuonanvhas) J[Ba pbIOOJOBHBIX CyAHA IBUXKYTCS HABCTpedy Jpyr
JIPYTY: OJHO CO CKOPOCThIO 6 M/c, npyroe — 4 m/c. Ilocne CTONKHOBEHUS! OHU JBUXKYTCS
Bmecte. Macca nepBoro — 200 1, Broporo — 300 1. Onpenenure CKOpPOCThb IOCTE

CTOJIKHOBEHHUS (HEYNpyTUul yaap).

JrtayioH oTBeToB: 1. a=-5M/c’,s=40m. 2. a=5m/c%. 3. h=20 m. 4. E_k = mv?/2 = 300000
x 25/2 =3,75-10% I:x = 3,75S MIsx; A=E_k=3,75 MIx. 5. F_apx=p_Boasl X g x V=1000
x 10 x 0,08 =800 H; F_1sizk = mg = 200 x 10 = 2000 H; F_nox = 2000 — 800 = 1200 H; A =
F_mox x h =1200 x 3 =3600 I:k. 6. mivi — m2vz = (mu + m2)v; v =(200000%6 — 300000x4) /
500000 = (1200000 — 1200000)/500000 = 0 m/c.



KonTtpoabnasi pabora Ne 2. «MoJiekyasipHasi (u3uKa ¥ TEPMOTUHAMUKA)

Bapuanr 1

1. UneanbHblit ra3 HaxonuTes B cocyae noxa nasinenuem 200 klla npu Temnepatype
300 K. Kakum craner naBienue, eciu temueparypy nosicuts 10 450 K npu moctostHHOM
00BéMe?

2. Kakoe konuuecTBO TEIJIOTHI HEOOXOAMMO ISl IJIABJICHUS 2 KI JibJa MpHU
temrepatype 0 °C? (A = 3,4-10° [Ix/kr)

3. Onpenenute KIIJl Temioro asuraresns, eciu 3a muki oH mosydaer 500 Jx
Ter1oThl U OTAAET 300 J[7k XONOAWIBHUKY.

4. (ITpodeccuonanpHas) B peiboBogHOM Tpyay cpemHss rinyomna — 1,5 M,
mwomaas — 0,5 ra. Temneparypa Boaslt — 18 °C. Kakoe KOJIMYECTBO TEIIOTHI OTJIACT
BOJIa OKpyxartolieit cpeae npu octeiBanuu Ha 3 °C? (p = 1000 xr/m?, ¢ = 4200 JIx/(xr-°C))

5. (ITpodeccuonansuas) KosduimeHT moBepxHOCTHOTO HATSKEHUS BOJIbI mipu 20
°C pasen 0,073 H/m. Kakyro paGoTy Hy>XHO COBEPIIHTH, YTOOBI YBEIUYUTH ILIOIIAIb
noBepxHocTH Karuii Bojbl Ha 0,01 m?? IToyeMy MOBEPXHOCTHOE HATSHKEHUE BAXKHO JIJIsI
JIBIXaHUS PBIO Yepes3 ka0phl?

6. (Ilpodeccuonanbuas) B camke st comepkaHusi pbIObI YPOBEHb BOJIbI
KOHTPOJIUPYETCS C TOMOIIbI0 TepMoMeTpa. OOBICHUTE, TTOUEMY B XOJIOAHOE BpeMs Troja
MOBEPXHOCTh BOJOEMA 3aMEp3aeT CBEPXY, a y JIHa TemmepaTrypa octaércs okoino 4 °C.

Kaxkoe ¢uszndeckoe CBONCTBO BOJIBI JIEKUT B OCHOBE ITOTO SIBJICHMUSI?

ItayioH 0TBeTOB: 1. p2 = p1 X T2/T1 = 200 x 450/300 = 300 kIla. 2. Q =2Am =3,4:10° x 2 =
6,8:10° k. 3. 1 = (Q1 — Q2)/Q1 = 200/500 = 40%. 4. V = 5000 x 1,5 = 7500 m*; m = 7500 x
1000 = 7,5-10° kr; Q = mcAt=7,5-10% x 4200 x 3 =9,45-10" {x. 5. A =06AS =0,073 x 0,01 =
7,3:10* I:x. [loBepxHOCTHOE HATSIZKeHHe o0ecnieunBaeT 00pa3oBaHue TOHKOM NMJIEHKH BOJbI
Ha ska0pax, 4To 00s1er4aer raz000MeH. 6. AHOMAIUs IVIOTHOCTH BOAbL: npu 4 °C Boga nmeer
MaKCHMAJbHYI0 INIOTHOCTH, O3TOMY 00Jiee X0J101HasA Boaa (¢ Temuepatypoii Huxe 4 °C)
NOJHUMAaeTCsl BBepX M 3aMep3aeT HAa MOBEPXHOCTH, a y [HA COXpaHsieTcs TeMIlepaTypa

oxo.10 4 °C.



KonTpoabnasi pabora Ne 3. «JIeKTPOAMHAMHUKA)

Bapuanr 1

1. JIBa Toueunwix 3apsiga 6 MkKn u 3 mxKn Haxomsrcs Ha pacctosiHun 0,3 M.
Onpenenute cuity B3aumopeiicteus. (k = 9-10° H-m?*/Ki?)

2. Onpenenute CONMPOTUBIICHUE LIETIH, COCTOSIIENH U3 TPEX pe3ucTopoB mo 6 Om
Ka)XKblil, COEIMHEHHBIX MMAPAIIJIEIBHO.

3. 1o npoBoanuky conpoTtusieHueM 10 Om teuér Tok 2 A. OnpeaenurTe MOUTHOCTh
TOKa ¥ KOJIMYECTBO TEILJIOTHI 32 5 MHUH.

4. (IIpodeccuonanpHas) ODJIEKTPUYECKUNA al’paTop Uil HACBILIEHUS Mpyja
KHCIIOPOIOM UMeET MOIHOCTH 1,5 kBT 1 pabotaer ot cetu 220 B. Onpenenute cuity Toka,
noTpedsIIeMyl0 a’paTopoM, M CTOMMOCTh ero pabotsl 3a 10 uvacoB mpu Tapude 5
py0./kBT-u.

5. (Ilpodeccuonanvhast) st u3MEpeHus: COIEHOCTH BOJBI B PHIOOXO035IICTBEHHOM
BOJI0OEME MCIOJIB3YETCS JATYUK SJECKTPONPOBOIHOCTH. CONMpOTUBIECHNE MPOOBI BOJIBI —
50 Om npu HampsbkeHuun 12 B. Omnpepenure cuily TOKa W CHENaiiTe BBIBOA O
MUHEpaIN3aly BOJIBI.

6. (IlpodeccuonanpHas) MarHUTHBIN MOTOK Yepe3 KOHTYP JaTYMKA YPOBHS BOJIBI B
npyny usmensercs ot 0,02 go 0,08 B6 3a 0,1 c. Onpenenure DAC unaykuuu. Jns gero

MOYET UCTOJIb30BAaThCS TAKOE YCTPONCTBO B aKBAKYJIbTYpe?

Jranon orBeToB: 1. F = kquq2/r*=9-10° x 6:10° x 3-10°/0,09=1,8 H. 2. 1/R=1/6 + 1/6 +
1/6 =1/2; R=20M.3. P=1’R=4 x10=40 Br; Q =Rt =4 x 10 x 300 = 12000 T:x. 4. I =
P/U =1500/220 = 6,8 A; W =Pt =1,5 x 10 = 15 kB1'4; croumocth = 15 X 5 =75 py6. 5. I =
U/R = 12/50 = 0,24 A. Haqmmune TOKa CBHIAETEJBCTBYET 0 PACTBOPEHHBIX COJIAX — BOJAA
uMeeT MUHepaau3zamuwo. 6. ¢ = -AD/At = -(0,08 - 0,02)/0,1 = -0,6 B. YcrpoiicrBo 1is

0€CKOHTAKTHOI'O H3MEPECHUSA YPOBHSA BOALI.



KonTtposbnasi pabora Ne 4. «Kosie0anusi 1 BOJHBD)

Bapuanr 1

1. MaTtematnyeckuii MasTHUK coBepmaer 20 konebanmii 3a 10 c. Onpenenurte
NEPHUOJ M YAaCTOTy KOJIEOaHUM.

2. I'py3 maccoii 0,5 kr Ha npyxuHe xEcTkocThio 200 H/M coBepiraet koiaebaHusl.
Ornpenenute nepuoj] KoaeoaHui.

3. Bonna pacmpoctpansiercsi co ckopoctbto 300 m/c ¢ wyacroroit 500 I'm.
Onpenenute IIUHY BOJIHBIL.

4. (IlpodeccuonanbHasg) IXOJOT PHIOOJOKAIMOHHON CHUCTEMBI  H3JIy4yaeT
ynbTpa3Byk ¢ yactoroit 50 k['u. CxopocTs 3Byka B Boge — 1500 m/c. Onpenenure JiuHy
yJIbTPa3BYKOBOM BOJIHBI B BOJIE.

5. (IlpodeccuonanwHas) [Ipu pabore snexTpoHacoca i MEPEeKadykd BOJIBI B
pPHIOOBOJTHOM XO35HCTBE BO3HMKaeT BuUOpamus ¢ vactrotod 2 I'm. SBnsercs nu arta
BUOpanMsi omacHOW g KOHCTpyKuui? Ilpum Kakux yCIOBHSIX MOKET BO3HUKHYTh
PE30HAHC U K KaKUM MOCJIEICTBUSM OH MOKET MPUBECTHU?

6. (Ilpodeccuonanwvuas) IlepemeHHBIE TOK B CETH PHIOOXO3STHCTBEHHOTO
npeanpuatuss umeeT dyactory 50 I'u. [elctByroiiee 3HaueHue HamnpspkeHus — 220 B.
OObsicHUTE, YTO TAaKOE JIEHUCTBYIOUIEE 3HAUEHUE HANPSUKEHUS M MOYEeMY ISl MUTaHUS

000pyI0BaHHMSI UCTIOIB3YETCS UMEHHO MTEPEMEHHBIN TOK.

Sramnon oreeros: 1. T =10/20 = 0,5 ¢; v=20/10 = 2 I'w. 2. T = 2xV(m/K) = 27V(0,5/200) = 27
x 0,05 = 0,314 c. 3. L = v/v =300/500 = 0,6 m. 4. > = v/v = 1500/50000 = 0,03 m = 3 cm. 5.
Pesonanc BO3HMKAaeT NPH COBNAJACHHM YACTOThl BBIHYKIAIOMIEH CHJIbI ¢ COOCTBEHHOM
YaCTOTON KOHCTPYKIHUH, YTO MOKET NPUBECTH K pa3pymienno. Buopanus 2 I'u MmoxkeTt ObITH
OmacHa NpPH COBNAJEHHH C COOCTBEHHOI 4YacToTOH omop wiam TpPYyO. 6. JleiicTBylouiee
3Ha4YeHHe — 3TO 3HAYeHHe NMOCTOSIHHOI0 HANPSIKeHHsl, KOTOpPoe BbljeJisieT B IPOBOJHUKE
TaKoe ’Ke KOJHMYeCTBO TeIJIOThl, Kak W mnepemeHHoe. IlepeMeHHbII TOK yn00eH aJsi

TpaHc(pOpMaLH HANPSKEHUs U Nlepeiav HAa paccTOsTHHe.



KonTposbnasi pabora Ne 5. «KBanroBasi puzuka. ®U3nMKa aToMa 4 AaTOMHOT0

siApa»

Bapuant 1

1. Onpenenute sHepruro (HoToHA KpacHOro cBeTa ¢ AMMHOM BOJHBI 700 HM. (h =
6,63-1073* [Ix-c, c = 3-10% m/c)

2. PabGorta BeIxOfa 31MeKTpOHOB U3 MeTauia paBHa 2 3B. KakoBa kpacHas rpanuia
dotoaddekra? (h=6,63-103* IIx-c, c=3-108m/c, 1 3B =1,6-10" JIx)

3. Ilepnox nmonypacnana n3oromna paseH 8 nHen. Kakas 1o simep octaHeTcs yepes
24 nua?

4. (Ilpodeccuonanvuas) [ns nesuHpexkunn BoIbl B PHIOOBOAHOM XO3SHCTBE
UCHOJIB3YIOTCS Y D-J1aMIibl ¢ ATMHOM BOIHBI 254 HM. Onpefenurte 3HEpru0 GOToOHA 3TOTO
uznydenus. [louemy umenno Y @-nuznydenue 3p(HEeKTUBHO sl yHUYTOXKEHHSI TATOT€HOB?

5. (Ilpodeccuonanvuas) Ilpu  cmexkTpadbHOM  aHauuW3€  BOJBI U3
PBIOOX03sIICTBEHHOTO0 BOZOEMA OOHApY’>KEHBbl JMHUU MOTJIOIICHHUS, COOTBETCTBYIOIINE
prytu. Kakoit Meron ucrnonb3yercsa Ajigs oOHapy»KeHus TsHKENbIX metauioB? Ha xakom
(u3nYeCcKOM SBJICHUN OH OCHOBaH?

6. (IIpodeccuonanbHast) B akBakynabType HCHONB3YIOT PATUOMETPHUECKUIN
KOHTPOJb I IPOBEPKH Oe30macHOCTU pbIOHOM mpoayKuuu. OOBSICHHUTE, YTO TaKoe
paZMOaKTUBHBIA pacnajg M IO04YeMYy KOHTPOJIb COJAEpKaHHUS PaJUOHYKIMJIOB BaKE€H B

pBIOOBOICTBE.

Jrtayon oTBeToB: 1. E=hc¢/AL=6,63-107* x 3-10%/700-10° = 2,84-10"° I:x = 1,77 3B. 2. ._min
=hc/A =6,63-103* x 3-10%/ (2 x 1,6-10") = 6,2-107 M = 620 u™m. 3. n = t/T = 24/8 = 3; nonsa =
(172 = 1/8 = 12,5%. 4. E = he/A = 6,63-103* x 3-10% / 254-107° = 7,83-10"° [Ixx = 4,9 3B.
Bbicokasi 3Heprus ¢porona paspymaer JJHK mukpooprannsmos. 5. CriekTpaJjibHblil aHAIN3
(aToMHO-20CcOpOLMOHHAS CHIEKTPOCKONUA). OCHOBAH HA TOM, YTO KAXKAbIH XMMHYECKHI
3JIeMeHT HMeeT YHHUKAJIbHBIN JMHEH4YaThlil CHeKTp mnoryomenus. 6. PaamoakTuBHbIi
pacnax — CcaMONIPOM3BOJIbHOE TpeBpalleHue HecTa0WJIbHbIX sigep. KoutpoJuab
PAIMOHYKJIHA0B HE0OX0 MM /111 0€30MaACHOCTH NHUILEBOIl NPOAYKINH, TAK KAK HAKOIJIEHHE

PaAUOHYKJIUIAOB B pblﬁe MOKET MPEACTABJIATH OIMMACHOCTD JJIH 310POBbA Y€J10BECKA.



8. JABOPATOPHBIE PABOTbBI

JlabopaTopHble paOOThl MPOBOAATCS C IENbI0 (HOPMUPOBAHMS YMEHHM
IPOBOAUTH (PU3UYECKUI HKCIEPUMEHT, 00pabaThiBaTh pe3yJbTaThl M3MEPEHUH,
OoOHapy>KHUBaTh 3aBUCUMOCTb MEXIY (GU3MUECKUMU BEJIMUMHAMU U JI€JIaTh BBIBOJIBI.

Kpurtepun onennBanus J1a00paTopHbIX padoT:

«5» — paboTa BBINOJIHEHA TOJIHOCTHIO, IPaBUIILHO 0OpMIICHA, CICIaHbI
MIOJTHBIC U MPABWIIBHBIE BBIBOBI, YKa3aHbI TOTPEITHOCTH U3MEPEHUI;
o «4» — paboTa BITIOJHEHA, HO JOMYIIEHBI HE3HAYNTEIIbHBIC OIMOKH B

o OpMIICHUY WA pacd€Tax, BEIBOIBI IPABMIIbHBIC, HO HETIOTHBIC;
e «3» — paboTa BBINOJHEHA HE MOJHOCTHIO WK C CYIIECTBEHHBIMU OIIMOKaMH B
pacué€Tax, BEIBOJIbI CJICJIaHbI C IIOMOIIBIO IPENOAaBaTENS;

o 2y — pa60Ta HC BBIIIOJIHCHA HUJIX BBIIIOJIHCHA ITOJIHOCTBIO HCBCPHO.

JlabopaTopHuasi padora Ne 1. U3mepenne yckopeHHsi CBOOOIHOT0 MAIEHHUS C

MNOMOIIBI0O MATEMATHYECCKOI'0O MAasITHUKA

Lenb: onmpenenuTs yCKOpeHHe CBOOOTHOTO MaICHHS C TOMOIIBIO MATEMaTHIECKOTO
MasiTHUKA.
OOopyioBaHue: IITaTUB, IIAPUK HA HHUTH, HW3MEPUTENbHAS JIEHTa, CEKYHIOMeEp.
3amaHue: U3MEpUTh JUIMHY HUTH, OINpPEACTUTh NEPHOj KoJieOaHUM, BBIYUCIUTH g IO
dbopmyne g = 4n’L/T?. CpaBHUTH MOJYyYCHHOE 3HAYCHHE C TaOIW4YHBIM (9,8 M/c?),

OIpCACIUTb OTHOCHUTCIIbHYIO ITOT'PCIHIHOCTD.

JlaGopaTopHasi padora Ne 2. 3y4yeHne 3aK0HA COXPAHEHUSI HMILYJIbCA

[lenb: MpoBEepUTH 3aKOH COXPAHEHHS HMMITYJbCAa IPU YIPYIOM CTOJKHOBEHHH.
O6opynoBaHue: JBa IIapuKa pa3HOM Macchl, TOPU3OHTAlIbHAs HAMpaBJISIOLIAs,
M3MEpUTEIIbHAs JIMHEWKA.
3ajaHue: W3MEPUTh CKOPOCTH IIAPUKOB [0 M TOCIE CTOJKHOBEHHUS, PACCUUTATh

HUMITYJIbCBI, IIPOBCPUTH BBITTOJTHCHHEC 3aKOHA COXPAHCHUA.

JlaGoparopHasi pabora Ne 3. U3MepeHne OTHOCUTEIbHOM BJIAKHOCTH BO31yXa



Llenb: onpenenuTb OTHOCUTENBHYIO BIAXKHOCTH BO3/1yXa C TOMOIIBIO [ICUXPOMETpA.
O6GopynoBaHue:  IMCUXPOMETp, TEpPMOMETpP, TaldHIla 3aBUCHUMOCTH  JIaBJICHUS
HACBILLIEHHOTO napa oT TEMIIEpaTyphl.
3amaHue: U3MEpPUTh TEMIIEpaTypbl CYXOro U BIIAXKHOTO TEPMOMETPOB, OMpPENETUTh
BJIQXHOCTh 10 Tabmuue. [IpodeccrnonanbHblii KOHTEKCT: KOHTPOJIb BIAKHOCTH BO3yXa

BaYKEH MPU XPaHEHUU KOPMOB JIJIsI PHIObI.

JlaGoparTopHnasi pabora Ne 4. U3MepeHne MOBEPXHOCTHOIO HATSIKEHUSA

AKUIAKOCTH

Hens: ompeaenuth k03OUIMEHT MOBEPXHOCTHOTO HATSHKEHHUS BOJBI METOJIOM
OTphIBa KareJb.
OGopynoBanue:  OwopeTka, IITaTUB, COCyd C  BOJIOH, BEChbl, Pa3HOBECHI.
3amanue: U3MEpPUTh MAacCy Karld BOJBI, OMPEAENTUTh KOIPHUIMEHT MOBEPXHOCTHOTO
HaTsDKeHUS. [IpodeccnoHaBHBIN KOHTEKCT: TOBEPXHOCTHOE HATSHKEHUE BOJIBI BIUSET Ha

HpOLECCH Ta3000MeHa B BOIOEMAX.

JlaGoparopHasi pabora Ne 5. COopKa 3JIeKTPUYECKOH e U U3MepPeHue

CHJIbI TOKA U HAIIPSKCHUA

[lenb: coOpaTh SJIEKTPUUECKYIO II€Mb, U3MEPUTh CHIIy TOKa W HampsHKEHUE,
IIPOBEPUTH 3aKOH Oma.
O6opynoBaHue: WCTOYHUK THTAHUS, PE3UCTOP, aMIepMETpP, BOJIBTMETP, KIIIOY,
COCTMHUTEIHHBIC poBOJA.

3ananue: cobpats 1enb, usmeputs [ u U, paccunrars R = U/I, cpaBHUTH C HOMUHAJIOM.

JlaGoparTopHnasi pabora Ne 6. Usmepenne I/{C u BHyTpeHHEro CONpoTUBJIEHHSI

HCTOYHHKA TOKA

Iens: onpeaennts D/IC 1 BHyTpEHHEE CONPOTUBIIEHUE MCTOUYHUKA ITOCTOSIHHOIO
TOKA.
O6opynoBaHue: HUCTOYHHUK TOKa, aMIepMETp, BOJBTMETP, pEOCTar, KoY.
3ajaHue: U3MEPUTh TOK U HaNpsKEHUE NPU JIBYX 3HAUYEHHUAX COIPOTHBIIEHUS pEOCTaTa,
paccuutath € U r. [IpodeccuoHanbHbIi KOHTEKCT: MPOBEPKAa UCTOYHUKOB MUTAHUS IS

000py0BaHUSI AKBAKYJIbTYPBHI.



JlaGopaTopHasi padora Ne 7. U3yueHue siBJIeHUsI 3JIEKTPOMATHUTHOM

HHAYKIUH

Ilenb: HaOmonaTh SBJICHHE JJIEKTPOMATHUTHONM MHIYKIUU M OIpPENeIUTh
HallpaBJICHUE VMHIYKIHOHHOTO TOKA.
O6opynoBaHue: KaTyllka, MarHuT, TajlbBaHOMETpP, COEAMHUTENbHbIE IPOBOAA.
3ajaHue: ONpeeIUTh HANpPaBICHUE MHAYKIIMOHHOTO TOKAa NMPU BHECEHWU U yAAJIECHUU
Maraurta. [IpodeccuoHaNbHBIN KOHTEKCT: MPUHIMUN PaOOThl JaTYMKOB U I'E€HEPATOPOB,

UCIOJIb3YEMBIX B PhIO0XO03SICTBEHHOM 000Dy IOBaHHH.

JlaGopaTopHasi pabora Ne 8. U3mMepenne nmokasareJisi NpeJJOMJIEHUS CTEKJIA

Llenb: ompenenuTh Moka3aTeslb MPEIOMIICHUS CTEKJIAa C MOMOUIbIO CTEKISHHOU
ITACTUHKM.
ObopynoBaHue: CTEKIsIHHAs IJIACTHHKA, Jla3epHas yKa3Ka, TPAHCIOPTUP, JIUCT OyMaru.
3ajaHue: W3MEpPUTh YTJbl MaJeHUuss W NPEOMIIEHHs, paccuuTarth n = sin o / sin .
[TpodeccroHanbHbIM KOHTEKCT: MPETOMIICHHE CBETa Ha IPaHUIle BOJAa—BO3/IyX BIUSIET Ha

BU3YaJIbHOE HaOII0eHUE PHIObI B BOJIOEME.

JlaGoparopHasi padora Ne 9. U3yueHune KapThl 3BE3THOI0 Heda

lenb: wu3yuuTh KapTy 3BE3AHOTO HeOA, OMNPENCIUTh BHAMMBIC CO3BE3/US.
O6opynoBaHue: MOJIBIKHAS KapTa 3BE3HOTO HeOa.
3ajaHue: OoNpeaesIuTh CO3BE3/AMs, BUJAMMBIE B JIaHHBIN ce30H, HaiTu [lonspHyro 3Be3mdy.
[IpodeccrnonanbHbIN KOHTEKCT: OPUEHTUPOBAHUE 110 3BE31aM ITpH paboTe Ha PHIOOIOBHBIX

Cyaax B HOYHOC BPpCMA.



9. NPOMEXYTOYHAA ATTECTAIIUA

[IpomexxyTounast arrectanusi no gucuuiuinHe «®dusuka» TPOBOIUTCS B

dbopme nmuddepeHIMpoBaHHOTO 3aUETA.

Cnenuduxkanus 3a4¢éTHOH padOThbI:

e CtpykTypa padotsl: 20 3amganuii (18 ¢ BEIOOpoM oTBeTa + 2 ¢ pa3BEPHYTHIM
OTBETOM MPOQPECCHOHATBHON HAPABICHHOCTH);

e MaxkcumanbHsiil 6amt: 22 (18 x 1 +2 x 2);

e Bpewms Bemonnenus: 90 MUHYT;

e Pazzenbl, BBIHOCUMBIE Ha 3a4ET: MEXAHHUKA, MOJIEKYJIsIpHas (U3HKa U
TEPMOJMHAMUKA, FIEKTPOAMHAMHUKA, KOJICOaHUS U BOJIHBI, ONITUKA, KBAHTOBAs

¢busuka, ctpoenue Beenennoit.

IIkaJsa nepeBona 6a/1J10B:

OTMmeTKAa IlepBuuHble 0aj1bI (M3 22)
«2» (HE 3a4TEHO) 0-10
«3» (3auTeHo) 11-15
«4» (3auTeHo) 16-19
«5» (3a4TeHO) 20-22

Bapuanr 1

Yacrts 1. BoiOepuTe oquH npaBuiabHbIN 0TBeT (1 0aJ101 32 KaxK/I0€e 3a/1aHue)

1. Mexannueckoe ABUKEHUE — 3TO U3MEHEHHUE:
A) ¢popmbl Tena

b) monoxeHus Tena B MPOCTPAHCTBE OTHOCUTEIBHO JAPYTHX TN C TSUCHHEM BPEMEHHU
B) remniepatypsl Tena

I') maccol Tena

2. Equanna usmepenus cuisl B CU:

A) Ixoynb

b) HetoTon

B) Barr

I') [Tackanb

3. IIpu paBHOMEPHOM ABUKEHUU YCKOPEHUE:

A) Gomb1ie HyJIS




b) menbiie nyns

B) paBHO Hy11O

I') mocTostHHO MeHsieTCs

4. Temniepatypa 27 °C no mkane KenbBuHa paBHa:
A) 246 K

b)273 K

B) 300 K

[N 310K

5. 3oTtepMuyecKuid mpouecc — Mpu MOCTOSTHHOM:
A) TemmiepaType

b) naBnenuun

B) 00Bvéme

I') macce

6. I1epBblii 3aKOH TEPMOJIUHAMUKH:
A)Q=AU+A

B)Q=AU-A

B)Q=A—-AU

[NQ=AUx A

7. 3akoH OMa J11s ydacTKa LEIn:

A)I=U/R

b)I=UR

B)I=R/U

NHI=U+R

8. MarHuTHOe 1ose co31aércs:

A) HENoJIBUKHBIMHU 3apsiiaMu

b) nBmxymmMucs 3apsaamMu

B) Tonpko Mmaruutamu

I') nokosimuMucs Tenamu

9. DnexkTpoMarHuTHasE MHIYKIUS — 3TO SIBJICHUE:
A) BOBHUKHOBEHHS TOKA B 3aMKHYTOM KOHTYpE IIPH W3MEHEHHH MarHUTHOTO ITOTOKA
b) narpeBanus npoBoHUKA

B) B3aumopeiicTBus 3apsiioB

I') OTKJIOHEHUNSI MATHUTHON CTPEIKU

10. 3ByKoBast BOJIHa — 3TO BOJIHA!



A) monepeuHas

b) npononbHas

B) snexrpomaruuTtHas

I') crostyas

11. CkopocTh cBeTa B BaKyyMe:

A)3-10% m/c

b) 340 m/c

B) 1500 m/c

) 1-10°m/c

12. 3akoH OTpakeHUs CBETa: YroJ naJcHus:
A) Gosbliie yriia OTpaxKeHHs

b) menb11e yria otpaxeHus

B) paBen yriy oTpaxeHus

I') He cBsI3aH ¢ HUM

13. ucnepcus cBeta — 3TO:

A) 3aBUCHUMOCTD [1OKa3aTessl MPEIOMIICHHS OT JAJIUHBI BOJIHbI
b) orubanue npenstcTBuii

B) Hanoxenue BOJIH

I') oTpaxkeHue

14. ®otorpdpexkt — 3T10:

A) ucnyckaHue 3JeKTpOHOB MO/ JeiicTBHEM CBeTa
b) nornomienue ceera

B) otpaxenue cBera

I') npenomnenue ceera

15. Dueprus poroHa BeIYUCHsETCS 110 HOpMyJIe:

A)E=hv
b) E = mc?
B) E=kT
INE=qU

16. PannoakTUBHOCTL — 3TO:

A) camMOIpor3BOJIbHOE MPEBpALIEHIE HECTAOMIIBHBIX Sep
b) pacuienenune atoma

B) nonmzamnus BemiecTsa

I') ucnyckanue cBera



17. Anbda-u3znydenre — 3T0 MOTOK:
A) 251€KTpOHOB

b) snep renus

B) ramma-kBaHTOB

I') HeliTpoHOB

18. bmmxkatimiag k 3emMiie 3Be344a:

A) IonsipHas

b) Cupnyc

B) Counnue

I') Ansda Ilenrapa

Yacrp 2. Pemnre 3agauy ¢ mogHsIiM odgopmiieHueM (2 Oajia 3a Kakaoe
3a/1aHue)

19. (IlpodeccronanpHas HanpaBiIeHHOCTh) B ppiOOBOIHOM X0351CTBE YCTaHOBIIEH
a’patop MOIIHOCTEIO 2 KBT, paboraromuii ot cetu 220 B. A3parop paboTaeT 8 4acoB B
cyTtku. Onpenenure: a) CUIy TOKa, IOTPEOIIeMyI0 a3paTopoM; 0) pacxo AJIEKTPOIHEPTUU
3a CYTKHU; B) CTOUMOCTh pa0oThl 3a Mecsll (30 aueil) nmpu tapude 5 pyo./kBt-u.

20. (ITpodeccronanpHasi HaNMPaBICHHOCTH) DXOJIOT PHIOOIOKAIIMOHHON CHCTEMBbI
U3ITy4yaeT yJIbTPa3BYKOBOW MMITYJIbC, KOTOpBIM OTpaxkaercssi OT KOCsKa pbIObI U
Bo3Bparmaercs yepe3 0,06 ¢. CkopocTs 3ByKka B Bojge — 1500 M/c. Onpenenure riayouny,
Ha KOTOPOW HAXOIHWTCA KOCSK pBIOBI. Kak W3MEHHTCS TOYHOCTH HM3MEPEHHUs NpHU

YMCHBIICHNUU JINTCIBbHOCTHU I/IMHy.]'H:oca?

Itajion oTBeToB. YUacTh 1: 1-b; 2-b; 3-B; 4-B; 5-A; 6-A; 7-A; 8-b; 9-A; 10-b; 11-A; 12-B;
13-A; 14-A; 15-A; 16-A; 17-b; 18-B. Hactpb 2: 19. a) I = P/U =2000/220= 9,1 A; 6) W =Pt =
2x8=16 kBr'uy; B) W_mec =16 x 30 =480 xBt1'4; cronmocts = 480 x 5 = 2400 py0. 20. h =
vt/2 = 1500 x 0,06 / 2 = 45 m. Ilpn yMeHbIIEHUN NJIMTEJBLHOCTH MMIIYJIbCA YIy4IIAeTCs
paspemiaomiasi Crmoco0HOCTb 3IX0JIOTA — MOKHO Pa3jinyaTh OJHM3KO PacnoJioKeHHbIe

00BbEeKThI.



Bapuanr 2

Yacre 1. BoiOepure oquH npaBmibHbIi 0TBeT (1 02101 32 KaxKI0€ 3aaHKeE)

1. MarepuanbpHasi TOUKa — 3TO MOJENb TeJa, Y KOTOPOMU:
A) pazMepaMu MOKHO IpeHeOpeyb

b) macca paBHa HyITI0

B) Het 00béMa

I') Her moTHOCTH

2. Umnynbce Tena BeIYUCseTcs o hopmyre:
A)p=mv

b) p =mgh

B)p=F/S

p=pV

3. Kunetuueckas sHeprus Tena:

A)E k=mv?2

b) E k =mgh

B) E k=kx?2

I'E k=Fs

4. Temneparypa 127 °C no mkane KenbBuHa paBHa:
A) 146 K

b) 273 K

B) 400 K

I') 500 K

5. N3o6apHsIit ipoliecc — MpU MOCTOSHHOM:
A) naBneHun

b) o0néme

B) remneparype

') konmruecTBe BelecTBa

6. KIIJI TerutoBoro nBHUTaTesis BIYUCISAETCS IO (hopMyIIe:

A)n=(Q - Q)

B)n=Q/Q
B)n=Q/(Qi + Q)
Dn=Qi xQ:

7. Ilpu nocnenoBaTeIbHOM COEAMHEHUH PE3UCTOPOB OOIIEE COMPOTUBIICHHUE:

A)R=Ri+R>



b) 1/R=1/Ri + 1/R>

B)R=Ri xR

INR=0

8. 3akon Kyrona onucsiBaeT B3aUMOJIEUCTBHE:
A) TOUEUYHBIX 3apsJI0B

b) marauroB

B) npoBoaHUKOB ¢ TOKOM

I') HelTpanbHBIX TEN

9. DneKTpOMarHUTHBIE BOJHBI OBLITN MPECKA3aHbI:
A) ®apaneem

b) Makcsemiom

B) I'epuem

I') DitHmreitHOM

10. Pe3onanc — ato:

A) yBesM4eHne aMIUIMTY/Ibl IPU COBMAJCHUN YaCTOT
b) 3aTtyxanue xonebanmii

B) orpaxenue BoiH

I') npesnomnenue BoJIH

11. IlokazaTenas mpeoMIICHUS BOJIBI paBEH MPUOIU3UTEIHHO:
A) 1,0

b) 1,33

B) 1,5

2,0

12. Untepdepentus — 3T0:

A) HanoxeHue BOJH

b) orubanue npenstcTBuii

B) pasnoxenue cera

I') orpaxkenue

13. IlosiHOE BHYTpEHHEE OTPAKEHUE BOZMOKHO ITPU NIEPEXO0JI€ CBETA:
A) u3 Oosiee MIIOTHOM B MEHEE IUIOTHYIO CPELy

b) u3 MeHee minoTHOM B 60Jiee MIOTHYIO

B) u3 Bakyyma B cTEKIIO0

') u3 Bo3yxa B BOAY

14. IToctynatel bopa oTHOCATCS K MOAETH:



A) atoma

b) sanpa

B) mounekybl

I') kpucramna

15. Ilocrosnnas [lnanka paBHa:
A) 6,63-1073* IIx-c

b) 9,8 m/c?

B) 1,6:107" Kn

') 3-108 m/c

16. Ilepuon mosypacrnaaa — 3TO:
A) Bpemsl, 32 KOTOpOE pacnajgaeTcs MoJI0BUHA sJIep
b) Bpemst monHoro pacnaaa

B) Bpems ogHOro konedanus

I') Bpemst HarpeBa

17. 'amma-u3inyuyeHne — 3T0:

A) DJIEKTPOMAarHUTHOE U3ITy4YCHHE
b) notoxk a5ekTpoHOB

B) notok snep reaus

I') moTox HEHTPOHOB

18. I'anakTuka, B koTOpoi HaxoauTcsa CoIHEeUHasi CUCTEMa, Ha3bIBACTCS:
A) Muneunsiit [Tyt

b) TymanHoCTh AHIpPOMEIBI

B) MarennanoBo o6sako

I') Nanaktuka bonpeoro Measeauiisi

Yacrp 2. Pemmre 3agauy ¢ nmosHbIM odgopmiieHueM (2 Oajia 3a KaKaoe
3a/laHue)

19. (ITpodeccuonanbHas HarpaBiIeHHOCTh) B ppiO0BOIHOM TPy Iy MIIOMIABIO 2 Ta
U cpenHei rryouHoi 1 M Heobxoaumo HarpeTb Boay oT 15 °C no 20 °C. IlnoTHOCTE BOABI
— 1000 xr/m?, yaenbHas termnoémkocth — 4200 JIx/(xr-°C). Onpenenure KOIUIECTBO
TeIJIOTHI, HE0OX0aAuMoOe JijIsl HarpeBa. Kakoil MOIITHOCTH HarpeBarTelb Hy>KHO YCTaHOBUTb,
yT00BI HarpeB 3aHsut 24 vaca (KIT = 80%)?

20. (IIpodeccumonanbHass HampaBiaeHHOCTh) s ne3umHbEKMd BOABI B

pPBIOOBOTHOM XO3SIUCTBE UCTIONB3yeTcs Y D-nammna ¢ IIuHOM BoJIHBI 254 HM. Onpeaenure



sHepruto porona sroro mznmyuenus (h = 6,63-1073* JIx-c, ¢ = 3-10® m/c). [louemy Y@-
U3JIydeHHEe C OTOW JUIMHOW BOJHBI Hambonee >(PPEKTUBHO Ui YHHUYTOKCHHS

MUKPOOPTaHU3MOB?

rtajon oTBeToB. YacTth 1: 1-A; 2-A; 3-A; 4-B; 5-A; 6-A; 7-A; 8-A; 9-b; 10-A; 11-b; 12-A;
13-A; 14-A; 15-A; 16-A; 17-A; 18-A. Yactp 2: 19. V=20000 x 1 =20000 m*; m = 2-107 kr; Q
=mcAt=2-107 x 4200 x 5=4,2-10"" Ix; P = Q/(nt) =4,2-10'/(0,8 x 86400) = 6,1-10° Bt = 6,1
MBT. 20. E = he/A=6,63-1073* x 3-10% / 254-10° = 7,83-107"° d:x = 4,9 3B. /lninHa BoJHbI 254
HM HaxoauTcsl B Y®-aquanazone, 3Heprusi porona pocraroyna ajs paspymenusi [JHK u

PHK MuKpoopraHusMos.



10. KPUTEPUU OINEHUBAHMUA

OueHka yCTHOIO OTBeTA:

«5» — TIOJTHBIA U MPaBUIILHBIN OTBET ¢ 000CHOBAaHHWEM, CBOOOIHOC BIIaJICHUC
TEPMHHOJIOTHEH, YMEHHE JCJIaTh BBIBOIBI;

«4» — TIPaBWIIbHBIN OTBET C HEOOJBIIMMH HEA0YETAMH, HEAOCTATOYHO
Iy0OKO€ 00OCHOBAHWE,

«3» — TIpaBWIBHBIN OTBET Ha YPOBHE BOCIIPOU3BEACHHS, 3aTPYIHCHUS TIPH
00OCHOBAaHHH;

«2» — HETOJIHBIN WU HCBCpHBIﬁ OTBCT, HC3HAHUC OCHOBHOI'O MAaTCpHUaJid.

Ounenka TecTOBBIX padoT:

«5» — 91-100% BBIIOTHEHUS;
«4» — 71-90%;
«3» — 50-70%:;

«2» — menee 50%.

OuneHka KOHTPOJIbHBIX padoT (6 3axau, makc. 12 0aJ110B):

«5» — 11-12 6amos;
«4» — 9—10 6amos;
«3» — 6—8 OaIoB;

«2» — 0-5 O6asuIoB.

Ouenka J1adlopaTopHbIX padoT:

«5» — paboTa BBINIOJIHEHA MTOJTHOCTHIO, IPaBUILHO 0(OpMIICHA, CENIaHbI
MOJIHBIE BBIBOJIbI, YYTEHBI IOIPEUTHOCTH;

«4» — paboTa BBINOJIHEHA, HO €CTh HE3HAYUTEIbHbIE OIIMOKU B OPOPMIIEHUHU
WJIA pacyérax;

«3» — paboTa BBINIOJIHEHA HE MMOJHOCTHIO, BBIBOABI CAEIAHbI C TOMOIIIBIO

npernoaaBaTClIA;



o 2»— pa60Ta HC BBIITOJIHCHA HUJIM BBIITOJIHCHA HCBCPHO.

Ouenka qu¢pepeHIMPOBAHHOTO 3a4éTa (MaKc. 22 fajia):

«5» (3auteno) — 20-22 6anna;

«4» (3auteHo) — 16—19 6amnos;

«3» (3auteHo) — 11-15 6amnos;

«2» (ae 3aureno) — 0—10 Gamios.



11. MATPUIIA IOKPBITUA «<MHAUKATOP x 3AJTAHUE>»

ManI/IHa IMOKAa3bIBACT PACIPCACICHUC OLICHOYHBIX CPCACTB 110 MHAUKATOpaM

pE3yIbTATOB O0YUCHUS.

HNupuxarop Bxon. Tecr Tecr Tecr KP JIao. 3auér
TecT Nel Ne2 Ne3 Nel-5 pao.
IIP O1: Ponn N4 V4 N4
¢$u3uKy B
Hay4HOH
KapTHHE MUpa
[P 02: v v v v v v v
Bnagenue
MOHATHSIMU,
3aKOHAMHU,
TEOPHSIMU
1P 03: v v v v
MeTtonasl
HAYYHOTO
TTO3HAHUS
(3KCTIEPUMEHT)
TP 04: v v v v v
Pemenue
¢uznuecKux
3aja4

I1P 05: v v v v v v
[Ipumenenue
3HAHUH Ha
MIPAaKTHKE
IIP 06: PaGota V4 N4 N4
c
nHpopmarmei
U3 Pa3HBIX
HCTOYHHKOB
[P 07: v N N
I'panunm
MIPUMEHEHUS
¢buznuecKux
MoJienei

I1P 08: v N v v v v v
PacnioznaBanue
1 00BsICHEHUE
SIBIIEHUI




12. IPUMEYAHHUE O KOPPEKTUPOBKAX

[Ipu dopmupoBanru DPOC ObUM TPOBEPEHBI U MPU HEOOXOAUMOCTU

OTKOPPEKTUPOBAHBI CAEAYIOIINE TaHHBIE:

e Kopa cnenmansHOCTH: B 3ampoce ykazaH «36.02.09», oqHako JeHCTBYOMINI
®I'OC CIIO 3akpernién 3a kogom 35.02.09 «Boaubie Ouopecypcsl u
akBakyJbTypa» (mpuka3 Munnpocsemenus Poccun ot 01.06.2022 Ne 388, B
pen. ot 03.07.2024 Ne 464). Kona «36.02.09» B peectpe @I'OC He cyiiecTByerT.
B nokyMeHTe ucnosib3yercst KoppekTHbii koa — 35.02.09.

e [Iporpamma nmoAroTOBKM peain3yercs Ha 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHUsl, CPOK 00ydeHHs B 04HOM popMe — 2 roja 10 mecsies.
JucnumnnnHa « PU3nKa» OTHOCUTCS K 00111e00pa30BaTeIbHOMY IUKITY,
u3yuaercs Ha 6a30BoM ypoBHE (00béM 108 vacon).

e [Ipomexyrounas arrectauus — B popme TuhPepeHInpOBaHHOTO 3a4€Ta (B
COOTBETCTBHHU C NMpuUMepHoi padoueit mporpammoit UPTIO 2022 r., Bapuanr 1,
108 4.).

e [lpodeccuonanbHas HanpapieHHOCTH (crienuduka 35.02.09) peannzoBana
yepes MpodeccuoHaIbHO OPUEHTUPOBAHHBIC 3a/1aHUs BO BCEX TECTaX,
KOHTPOJIbHBIX paboTax u 3a4€Te: (pU3NUECcKHe MpoIecCchl B BoJoEMax, padbora
pBIO0TIOBHOTO 000PYMOBaHUS (9XOJOTHI, a3paToOphl, Y D-J1aMIibl), CBOMCTBA
BOJIbl, TOBEPXHOCTHOE HATSKEHHE, SJIEKTPOIPOBOTHOCTD BOAbI, CIEKTPAIbHBIM

aHaJIn3, pacu€T pbIOOBOIHBIX MTOKA3aTEIEH.

Pa3padoryuk:

[IpenonaBarens / /




