denepanbHOE rocy1apcTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICIIIETO 00pa30BaHuUs
«/lapHEBOCTOUHBIN TOCYIAPCTBEHHBI YHUBEPCUTET IMyTEH COOOIICHUS
(ABT'YIIC)
XabapoBCKU TEXHUKYM KEJIE3HOJOPOKHOTO TPAHCIIOPTA

(XTXKT)

YTBEPXIAIO

[Ipopexrop 110 u CII — nupexktop XTKT
N;f [ A.H. T"'anyc

«31» mas 2022 r.

PABOYAJ ITIPOITPAMMA
nucuuiiveel 11/].3 dusznka

st cneruanbHocTy 23.02.01 Opranusanus nepeBo30K U YIpaBlIeHHE HAa TpaHCIopTe (1o
BUJIaM)

[Ipodunb: TexHOTOTUUECKUN
CocraButens: npenogaBarensb ['apanbkoBa LA

O6cyxnaena Ha 3acenanuu [IIIK Martemarndeckue u 00IIMEe €CTECTBEHHOHAYYHBIC
JTHACIUATUTUHBI

IIpoTokon ot « 26 » mast 2022 r. Ne 9

e/

Metoauct /J1.B. IletpoBa

r. XabapoBck

2022 r.



JUCT JONOJHEHWN U UBSMEHEHUI

B padouyro nporpammy I1JI.3 ®usuka
HauMeHoBaHue cTpykTypHoro snementa OITOII (PITI, PIIIL, u t.1m.),

23.02.01 Opranuszanus nepeBo3oK 4 ynpapJjieHHe HA TPaHCHOpPTe (110 BUAAM)
C YKa3aHHEM KOJ]a HalpaBJICHUS IOJrOTOBKU U MPO(UIIS

Ha ocnosanuu
pewenus 3acedanusn kagheopul (II11K)

MaremaTu4ecKid M 00IINH €CTECTBEHHOHAYYHBIH Y4eOHbIN HMKJI
nojHoe HauMeHoBanue Kadenps (1K)

"16" mas 2023r., mportoxoJ Ne 9

Ha 2023 | 2024 yueonwtii 200 6HeceHbl UZMEHEHUA:

Ne / HaumeHOBaHME pa3ena Hogas penakuus

N3menennii Het

IMpeacegartems [TK H",""-/, ~  (EB.Hacegsxsa

s



PaGouas nmporpamma auctmruinabl [1/].3®u3nka paspadorana B coorBercTBu @I'OC COO (mpukas
Muno6pnayku Poccun ot 22.04.2014 r. Ne 376).
[Tporpamma opueHTHpOBaHA HA YYCOHUKH:

KacesnoB B.A., ®usuka-10 ki. ba3osiit ypoBens:— M.: JIpoda, 2014. — 463 c.
KacesnoB B.A., ®usuka-11 ki. bazoBeiii ypoBeHb: yueOHuk. — M.: JIpoda, 2014. —
463 c.

Obuwan xapaxmepucmuka OUCYUNITUHDL

[TporpamMma yueOHOUW mucuuruinHbl «Du3ukay HampaBieHa Ha (OPMUPOBAHHE y OOYYAIOIIUXCS
(yHKIMOHATBHOM IPaMOTHOCTU U METaIlpeIMETHBIX YMEHHH uepe3 BBIMOJIHEHHE HCCIIEA0BATEIbCKON U
MIPAKTUYECKOU 1€ATEIbHOCTH.

YcnemHocTh U3y4eHus AUCHUIUIMHBI CBsSI3aHa C OBJa/IeHHEM OCHOBAaMH Y4eOHO-UCCIIEI0BATEIbCKOM
JeSITeIbHOCTH, MPUMEHEHHEM IOJIYYEeHHBIX 3HAHUM TpPU PEIICHHH NPAKTUYECKUX U TEOPETUUECKHUX
3azad.

B cootBerctBun ¢ @I'OC COO o0pa3oBanus pu3nKa MOKET U3ydaThcs Ha 0a30BOM M yIIyOJIeHHOM
YPOBHSIX.

Conmepxxanre 0a30BOro Kypca TIO3BOJISIET HCIOJB30BaTh 3HAHHWS O (PU3NYCCKUX OOBCKTaX H
mpoueccax s obecriedyeHUs 0€30MacHOCTH MpH  oOpallleHuu ¢ MpudopaMud U TEXHHUYECKUMHU
YCTPOWCTBAMM; JUIsI COXPAHEHHs 3/0pOBbS M COONIOJICHHS HOPM 3KOJOTMYECKOTO IOBEIEHUS B
OKpYKarolien cpeie; AJisd MPUHATHS PEIlIeHU B TOBCETHEBHOM KU3HU.

N3ydenne pu3nky Ha yriiyOJEHHOM YPOBHE BKJIIOYACT PACIIMPEHHUE MPEAMETHBIX Pe3yJIbTaTOB U
coJiep’KaHue, OPUEHTUPOBAHHOE Ha MOATOTOBKY K MOCIIEAYIOIIEMY MpopecCHOHATLHOMY 00pa30BaHHUIO.

W3ydenue IUCHMIUIMHBI HAa YIIyOJIEHHOM YpPOBHE MO3BOJSET c(HOpMUPOBATH Yy OOyYarOMIUXCS
¢u3znueckoe MbIIUICHHE, YMEHHE CHUCTEMaTH3UpOBaTh M  0000IIaTh MOJyYEHHBIE 3HAHUA,
CaMOCTOSITENIFHO TPUMEHATh T[OJIyYe€HHBIE 3HAaHUS Ui pEIICHUS MPAKTUYECKHX U y4eOHO-
HCCIIeIOBAaTeNIbCKUX 3a/lay; yMEHHE aHalM3UpOoBaTh, MPOTHO3UPOBATH M OLIEHHWBATH C TO3HIIMH
9KOJIOTUYECKOM 0€30MacHOCTH TOCHIEACTBUS OBITOBOW M MPOM3BOJCTBEHHOH IESITEIbHOCTH YEIOBEKa,
CBSI3aHHOU C MCIOJIb30BAHUEM MCTOUYHUKOB YHEPTHH.

B ocHOBY m3yueHUs NUCHUIUTMHBI «DU3MKa» Ha yTrIyOJIeHHOM YPOBHE B 4acTh ()OPMUPOBAHUS Y
o0yJaromuxcss HAYYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIIEHAYYHBIX METO/JOB TIIO3HAHMS, a TaKKe
MPAKTUYECKOTO TMPUMEHEHHs] HAyYHBIX 3HAHUM 3aJ0KEHBl MEXNpPEIMETHBIE CBS3M B 00JacTH
€CTECTBEHHBIX, MATEMAaTHYECKUX U TYMaHUTAPHBIX HAYK.

W3zydenue pu3nky HapaBIeHO HA JOCTHKEHHUE CIICAYIONIMNX LIETeH:

- OCBOCHHWE 3HaHWHA O (QYHIAMEHTAIBHBIX (U3MUECKUX 3aKOHAX W TPHHIUIAX, JIS)KANINX B OCHOBE
COBpEMEHHOW (HU3MUECKON KapTUHBI MHpa, HauOoJee BAXKHBIX OTKPBITUAX B O00NAacTH (QU3UKH,
OKa3aBIIUX OIPEEISIONIee BIMSIHUE Ha Pa3BUTHE TEXHUKU U TEXHOJOTHH;, METO/IaX HAYYHOTO TIO3HAHUS
MIPUPOJIBI;

- OBJIaJICHHE YMEHUSIMU MPOBOANTH HAOIOACHNUS, IUNITAHUPOBATH U BBIIOJIHATH SKCIIEPUMEHTHI, BHIJIBUTATh
TUMOTE3bl W CTPOUTh MOJETH, TNPUMEHSATh IMOJYYCHHbIE 3HaHUS MO0 (U3NKe Ui OOBICHEHHS
Pa3HOOOpa3HBIX (PU3UIECKUX SIBJICHUN U CBOMCTB BEIECTB;

- IPAKTUYECKOE MCTI0JIb30BaHUE (PU3NYECKUX 3HAHUA;

- OIICHUBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOW HH(POPMAIINH;

- pa3BUTHE TIO3HABATEJIbHBIX MHTEPECOB, HHTEUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH B
mporecce MPUOOpPETeHHs 3HAHWKA M yMEHHUH MO0 (DU3MKE C WCIOJIh30BAHWEM Pa3IMYHBIX HCTOYHHUKOB
nH(OpMAaILIUY U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI;

- BOCIHUTaHUE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHMSI 3aKOHOB MPUPOIbI; HCIOJIB30BAHUSA
JNOCTHXKEeHHUH (PU3UKK Ha OJaro pa3BUTHS YEIOBEYECKOW IMBUIU3AIINY;

- HEOOXOJIMMOCTHU COTPYJIHUYECTBA B MPOLECCE COBMECTHOTO BBHIMOJHEHMS 3a/1ay, YBaXUTEIHLHOTO
OTHOIICHHUS K MHEHHIO OMIOHEHTA MPHU 00CYKICHUH POOIeM eCTECTBEHHOHAYYHOTO COACP KaHUS;

-TOTOBHOCTH K MOPAJbHO-3THUYECKON OLIEHKE HCIOJIb30BaHUSl HAY4YHBIX JIOCTHXKEHUH, YyBCTBa
OTBETCTBEHHOCTH 3a 3aIUTY OKPY)KAIOLICH Cpe/bl; UCIOIb30BaHNE MPUOOPETECHHBIX 3HAHUN U yMEHUH



JUISL PELeHUs] MPaKTUYECKUX 3a7ay MOBCETHEBHOM >KM3HHM, oOecredeHHss Oe30MacHOCTH COOCTBEHHOU
KHU3HHM, PALMOHAJIBHOIO MPUPOAOINOIb30BAHUS M OXpPaHbl OKpPY)KaOLIEH cpeibl U BO3MOKHOCTAMHU
NpUMEHEHHUsS 3HAaHWWA TIPU pPENICHWH 3a/a4, BO3HMUKAIONMX B TMOCIEIYIOMEH NpodecCHOHaTHHON
NeSITebHOCTH.

ba30BbIi1 ypOBEHD

Qusuxa u ecmecmeeHHO-HAYUHbIN MEMOO NO3HAHUSA NPUPOObL

®dusuka — (yHnameHTaJdbHAas HaykKa O Hpupoae. MeTolbl HaAy4HOTO MCCIIENOBAaHUS (PU3MUECKUX
sBieHud. MognenupoBanue ¢GU3NYECKUX SBICHUM M mporeccoB. DU3NYECKUN 3aKOH — TpaHMIIbI
npUMeHUMOCTH. PU3NUECKUEe TEOPUN U MIPUHIIUI COOTBETCTBUS. Posb n MecTo pu3uKu B GOPMHUPOBAHUU
COBPEMEHHOM HAYYHOUN KapTUHBI MUPA, B IPAKTUYECKON JEATENBHOCTH J0iel. PU3HKa U KyJIbTypa.

Mexanuka

I'paHnLIBI NPUMEHMMOCTH KJIACCHYECKOW MEXaHUKH. BakHelIne KHHEMAaTHYECKUE XapaKTEPUCTUKH
— IIepeMELICHNE, CKOPOCTh, YCKOpeHHne. OCHOBHBIE MOZEIIN TEJI U IBUIKEHUH.

BsaumopeiictBue ten. 3akonel Bcemupnoro tsrorenus, ['yka, cyxoro tpenus. MuHepuumanbHas
CUCTEMa OTcueTa. 3aKOHbI MexaHuku HproToHa.

NMnynec MaTtepuanbHOM TOYKHM M CUCTEMBI. MI3MeHeHHne u coxpaHeHue mMiysbca. Mcronbs3oBanne
3aKOHOB MEXaHUKH Uil OOBACHEHMs JABIKEHHs HEOeCHBIX Tel M i pa3BUTHA KOCMHUYECKHX
uccienoBaHuil. MexaHndeckass dHEpPrus CHUCTEMbl Tejl. 3aKOH COXPAHEHUS MEXaHWYECKOW HHEpPIHH.
Pabora cuibl.

PaBHOBecMe MaTepuanbHOM TOYKM M TBEPIOro Teja. YCIOBUS paBHOBeCHS. MOMEHT CHIIBL.
PaBHOBecue XKUAKOCTH U rasa. /[BUyKeHHE )KUIKOCTEN U Ia30B.

Mexannueckue kKosiebaHus ¥ BOJIHbI. [IpeBpallienus sHepruu Npu KojieOaHusIX. DHEPrusi BOJIHBI.

Monexynapnas gpuzuxa u mepmoouHaMuKa

Monexynspruo-kunernueckass teopuss (MKT) crTpoeHuss BemiectBa M €€ IKCHEPUMEHTAIBHBIC
JI0Ka3aTenbcTBa. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeJHed KHHETHYeCKOW SHEpruH TEIIOBOTrO
JBWKEHHs 4YacTUIl BemecTtsa. Mopenb HIeanpbHOro rasa. JlaBieHuwe rasza. YpaBHEHHE COCTOSIHUS
uJieasibHOTO Ta3a. YpaBHeHue MenaeneeBa—Knanelipona.

ArperaTHble COCTOSIHUS BelllecTBa. MOJeNIb CTPOEHUS )KUIKOCTEM.

BuyTtpennsas sHeprus. Pabota u Teruionepeaaya Kak crocoObl M3MEHEHMsS BHYTPEHHEH 3Heprum.
[TepBriit 3axK0H TepMoguHAMUKU. HeoOpaTUMOCTh TEMIOBBIX TpolieccoB. [IpuHIUIBI AEHCTBUS TETLTOBBIX
MalluH.

Onexmpoounamura

Onexrpuueckoe none. 3akoH Kynona. HanpshkeHHOCTh M MOTEHUUAN JIEKTPOCTATUYECKOTO IOJIS.
[IpoBOHMKH, IOTYIIPOBOJHUKH U TUAIEKTpUKHA. KoHIeHcaTop.

[ToCcTOAHHBIN 2JIEKTPUYECKUN TOK. OJIEKTPOABMIKYIAs cuiaa. 3akoH Owma uisi TOJIHOW IIemHu.
ONEeKTpUYecKUid TOK B IPOBOJAHHMKAX, DJIEKTPOJIUTAX, MOJYNPOBOJHUKAX, Ta3aXx M BaKyyMe.
CBepxnpoBOIUMOCTb.

WNHyknuss MarHuTHOro 1nouisl. JIecTBHe MarHUTHOTO IOJI HAa IIPOBOJHUK C TOKOM M JIBHXKYILYIOCS
3apsoKeHHYy10 yacTuily. Cuiia Amnepa u cuina Jlopenia. MarHuTHble CBOMCTBA BEIIECTBA.

3aKOH D3JIEKTPOMAarHUTHON MHAYKLUMHU. OJEKTpoMarHutHoe mnoje. [lepemeHHbIi TOK. SIBiIeHHE
caMOMHIYKIUH. THIYKTUBHOCTb. DHEPIUs MJIEKTPOMArHUTHOTO ITOJIA.

OnexTpoMarHuTHbIe Konebanus. KoneOaTenbHbIN KOHTYD.

OJNEKTPOMarHuTHbIE BOJIHBL. /JlMama3oHbl AJIEKTPOMArHWTHBIX W3IYyYEHUH U HUX INPAKTHYECKOE
IIPUMEHEHUE.

I'eomerpuueckas ontuka. BoaHOBBIE CBOWCTBA CBETA.

Keanmoeas gusuxa. Qusuxa amoma u amommnozo 10pa

I'unote3a M. Ilnanka. ®otosnektpudeckuit 3ddext. @oton. KopiyckynspHO-BOIHOBOM dyaan3M.
CootHoleHue HeomnpeaeneHHocTel [ eiizendepra.

[TnanerapHast Moaens atoMa. OObsICHEHHE JIMHEHYATOro CIEeKTpa BOJOPOJa Ha OCHOBE KBAHTOBBIX
roctyJiatoB bopa.




CocTaB M CTpOEHHE aTOMHOIO sjipa. ODHEPrus CBSI3M aTOMHBIX fAlep. Buasl paanoakTHBHBIX
MIPEBPALLECHUI aTOMHBIX SIIEP.

3aKoH paJiM0aKTUBHOTO pacnaja. fAnepHsie peakuuu. LlenHas peakuus nenexus saep.

OnemeHTapHbIe YacTULbl. DyHIaMEHTaJIbHBIE B3aUMOIECHCTBUS.

Yriy6iieHHbIH YPOBEHb

Duzuka u ecmecmeeHHO-HAYYHbIU MEmMOO NOZHAHUSL NPUPOObL

®duznka — QyHgamMeHTanbHas Hayka O mpupoje. HaydHplii MeTO] MO3HAHWS MHpa.
B3auMocBs3s Mexay (Gpu3MKoN U IPYTrUMHU €CTECTBEHHBIMU HayKaMu. MeTO/bl Hay4dHOTO
uccienoBanus ¢uznueckux siiaeHuil. [lorpemHocTn u3mMepeHuil GU3NIECKUX BEITUYHH.
MogenupoBaHue SBICHUN W MPOIECCOB MPUPOAbL. 3aKOHOMEPHOCTh U CIyYalHOCTb.
['paHunbl TPUMEHUMOCTH (U3HYECKOrO0 3aKoHa. DU3HYECKHUE TEOpUM W TMPUHLUII
cootBeTcTBUs. Ponb U MecTo (pu3uku B (OPpMUPOBAHUM COBPEMEHHON HAYyYHON KapTHHBI
MHpPA, B TPAKTUYECKOMN AEATEIbHOCTH JIIoAcH. PU3nKa U KyJbTypa.

Mexanuxa

[IpenMer W 3a7ayM KJIAaCCMYECKOW MeXaHMKW. KHHeMaTH4YecKue XapaKTepHCTUKH
MEXaHUYECKOTO NBMXKEHUS. MOIENU TEll U ABUKECHUN. PAaBHOYCKOPEHHOE TIPSIMOJIMHEUHOE
JBUKEHUE, CBOOOIHOE TMaJeHUE.IBMKEHUE Tella, OPOIIEHHOTO MO/ YIJIOM K TOPU3OHTY.
JIBokeHHe TOYKM 10 OKpyXHOCTH. llocrymarenpHO€ W BpalllaTelIbHOE JIBUYKEHHUE
TBEPAOTO TEA.

B3aumopericteue Tten. IlpuHmun cynepno3unuu cwi. MHepumanbHas cucrema
oTcuera. 3akoHbl MexaHuku HeroToHa. 3akoHbl Bcemupnoro tarorenus, ['yka, cyxoro
TpeHus. J[BmkeHne HEOECHBIX Tel W WX HCKYCCTBEHHBIX CITyTHUKOB. SIBIICHUA,
HA0JIF0TaeMble B HEMHEPITUATBHBIX CUCTEMAX OTCYETA.

Nmnynbe cuibl. 3aKOH M3MEHEHMSI U COXPaHEHMsI uMIlysbca. Pabora cuibl. 3akoH
WU3MEHEHHUS U COXPAHEHHUS DHEPTHH.

PaBHOBecHe MarepuanbHOW TOYKM U TBEPAOrO Tesa. Y CIOBUS PAaBHOBECHUS TBEPAOTO
TeJa B MHEPLHUAIBHON cUCTEME oTcueTa. MOMEHT cuibl. PaBHOBecHe KUIKOCTH U Tasa.
JIB)KEHHE KUIAKOCTEW M Tra30B. 3aKOH COXPAHEHUS SHEPrUU B AUHAMHUKE KUJIKOCTH U
rasa.

Mexanudeckue kojie0aHusi ¥ BOJIHBL. AMIUIUTYQ, IEPHO/, YACTOTa, (paza KoueOaHmil.
[IpeBpamienus sHepruu npu kojaedaHusx. BeiHy Xk 1eHHbIE KOJIeOaHMs, pe30HAHC.

[Tonepeunbie 1 MPOIOIbHBIE BOTHBI. JHEpTHsi BoJdHBL. HTEepdepenius u nudpaxims
BOJIH. 3ByKOBBIE BOJIHBI.

Monexynapuas ¢usuxa u mepmoouHamuxa

[Ipenmer u 3agaun MoJiekysipHO-KuHeTHYecKkoi Teopun (MKT) u TepmoanHaMuK.

OkcrniepuMeHTalbHbIe JokazaTenbcTBa MKT. AOcomtoTHas Temmeparypa Kak Mepa
CpeAHEN KUHETMYECKOW DSHEPIrMH TEIUIOBOTO JABMIKEHHsI YACTHUIL BemecTBa. Moaenb
uaeanbHoro rasa. Jlapmenne rasa. Cs3b MEXAY NABICHUEM M CPEAHEH KUHETHYECKOMN
SHEPruey NOCTYyNaTEIbHOTO TEILUIOBOIO IBMXKEHUS MOJIEKYJI UAEATBHOTO ra3a.

Mopens naeanpbHOro raza B TepMOJAMHAMUKE: ypaBHeHUe MenaeneeBa—Knanelipona,
BbIpaKEHUE JUIsl BHYTPEHHEW dHepruu. 3akoH /lanbToHa. ['a30BbIe 3aKOHBI.

ArperaTtHble coctosinug BeniectBa. @a3zoBbie nepexoanl. [IpeoOpazoBanue >Hepruu B
dazoBbIX mepexonax. HacwelllileHHBIE W HEHACHINICHHBIC Mapbl. BiaxXHOCTH BO3AyXa.




Mopens cTpoenus xuakocreu. [loBepxHocTHOEe HaTsKeHHE. MOJEnb CTPOEHNs TBEPABIX
Ten. MexaHnyeckue CBOMCTBA TBEPABIX TEI.

BuyTtpennss sHeprus. Pabora u tersonepenaya Kak criocoObl U3MEHEHUS BHYTPEHHEN
sHepruu. IlepBbiii 3akoH TepMoauHaMuKH. AnuabaTHbli mpouecc. BTopoil 3akoH
TEPMOANHAMHUKHU.

[IpeoOpazoBanusi sHeprun B TeruioBbix MamuHax. KIIJ[ TemmoBoit mammabl. [{ukm
Kaphno. Okonoruyeckue mpoOaeMbl TEIIIOIHEPTETHKH.

Inexmpoounamura

[IpenMer ¥ 3a7ayu BIEKTPOAUHAMHKHU. JIEKTPUUYECKOE B3aMMOJCHCTBUE. 3aKOH
COXpaHEHUsl 3JEKTpUUecKoro 3apsna. 3akoH Kysona. HampsokeHHOCTh M MOTEHLHAI
3JeKTpocTaTnueckoro nous. [IpuHuun cyneprno3uuuu 3neKTpudeckux noser. PazHocts
NOTeHIHAIOB. [I[pOBOTHUKY U AUBIIEKTPUKH B AIEKTPOCTATUYECKOM I10JIE. DIEKTpUUECKas
eMKoCTb. KoHieHcaTop. DHEPrus 3NEKTPUIECKOTO MOJIS.

[TocTosiHHBIN 351eKTpUYecKuid TOK. DnekTpoasrxkymas cuia (3/C). 3akon Oma nns
MOJHOM DJICKTPUYECKOW UENH. OJIEKTPUYECKHM TOK B METalax, »>ICKTPOJIUTAX,
NOJIYIIPOBOJHUKAX, razax u BakyyMme. Ilmazma. Onexrponus. IlomynpoBOIHHKOBBEIE
npubopsl. CBEpXIPOBOIUMOCTD.

MarautHoe 1one. Bexkrtop MarHuTHOM uHAyKuuu. [IpuHuun cynepnosunuu
MAarHMTHBIX NoJIel. MarHuTHOE 10J1e MMPOBOJHKUKA C TOKOM. /[eliCTBE MarHUTHOTO IMOJIS
Ha MPOBOJHUK C TOKOM M ABWXKYUIYIOCA 3apshKEeHHYR0 yactuiy. Cuna Amnepa U cuia
JlopeHiia.

IToTok BekTOpa MAarHUTHOW WHAYKUUU. SBICHHE BIEKTPOMArHUTHOW HWHIYKIIUU.
3aKOH AJIEKTpOMarHuTHOM WHAYKIMU. DJIC MHAYKIMU B JABMXKYILIMXCS MPOBOJHHUKAX.

[IpaBuio Jlenra. SIBienue CaMOMHIYKIIUU. NHayKTUBHOCTS. DHeprus
3JIEKTPOMArHUTHOTO T0Jis1. MarHuTHBIE CBOMCTBA BEIIIECTBA.
DJIEKTPOMArHUTHBIE KOJIeOaHMsI. KonebarenbHblit KOHTYP. CBoOonHbIE

AJIEKTPOMArHUTHbIE  KOjJeOaHusi. BBIHYXJCHHBIE  3JIEKTPOMAarHUTHbIE  KOJIeOaHUSI.
Pe3zonanc. Ilepemennsiii Tok. KoHaeHcaTop W KaTymka B LENW MNEPEMEHHOTO TOKA.
[IpousBojacTBO, mepenadya U TOTPeOJICHHE DIESKTPUUECKON HHEPruu. ODJIeMEHTapHas
Teopust TpaHchopmMaropa.

DJIEKTpOMAarHUuTHOE Toyie. BuXpeBoe »BIEKTpUYECKoe TMoJie. DJIEKTPOMATHUTHBIC
BOJIHBI. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH. /[Mama3oHbl 3JIEKTPOMArHUTHBIX U31y4YEHH
Y UX MPAKTUYECKOE NMPpUMEHEHUE. [I[pUHIUIIBI PaIUOCBA3U U TEJICBUICHUS.

I'eomerpuueckass ontuka. lIpsMoiMHENHOE pacpOCTpaHEHUE CBETA B OJHOPOJHOU
cpeae. 3aKOoHBI OTpaXeHUsI W TpenomiieHHs cBera. [loaHoe BHYyTpeHHEE OTpaKeHHE.
Onrtuueckue npudopsI.

BomHoBrie cBoiicTBa cBeTa. CkopocTh cBeTa. MuTepdhepennns ceera. KorepeHTHOCTS.
Hudpaknus cBera. [lomspuzamus ceeta. ucnepcust cBerta. [IpakTudeckoe nmpuMeHeHUe
3JIEKTPOMArHUTHBIX U3TyYCHUM.

Keanmosas ¢uzuxa. @usuxa amoma u amomnozo s10pa

[Ipeamer u 3a1aun KBAaHTOBOU (PU3UKH.

TemoBoe uznydenue. Pacnipesenenne sHepruu B CieKTpe a0CONMIOTHO YEPHOTO Tea.

['mnoreza M. [lnanka o kBaHtax. Dotodddext. Onbitel A.I. CToneToBa, 3aKOHBI
doTorddexra. YpaBuenue A. DiiHmTeHa 11 porodrddekra.



®oton. Omnwitel I1.H. JlebeneBa u C.U. BaBunosa. T'unore3a JI. ne bpoitnsg o
BOJIHOBBIX CBOMCTBax dacTull. KopmycKymspHO-BOIHOBON nayamusMm. Judpaxmus
anekTpoHoB. JlaBnenue ceeta. CoOOTHOIIEHHE HeonpeaeneHHocTeil [ eiizenodepra.

Mopnenu ctpoenus aroma. OObSICHEHHE JIMHEHYATOrO CIEKTpa BOJOPOJA Ha OCHOBE
KBaHTOBBIX noctyjaTtoB H. bopa. CnoHTaHHOE M BBIHYKJAECHHOE U3yYEHUE CBETA.

CoctaB u crtpoeHue atoMHoro snpa. Mzoromel. SAnepubsie cuibsl. [ledexkt maccsl u
JHEPIrUs CBS3U spa.

3aKOH PaJMOAaKTHBHOIO pacmnajna. SaepHble peakluH, peakluu ACJICHHUS U CUHTE3a.
IenHas peakuus nenenus saep. SAnepHas sHepretuka. TepMosIepHBIA CHHTES.

OneMeHTapHble 4acTullbl. DyHIaMEHTAJIbHbIE B3aUMOJICUCTBUA. Y CKOPUTEIH
JJIEMEHTAPHBIX YACTULL.

[TpuMepHBIii TepeueHb NPaKTHYECKUX U Ja00PATOPHBIX paboT
IIpsamvle uzmepenus:
e CcpaBHEHHE Macc (110 B3aMOJICHCTBHIO);
® u3MEepeHHEe CUJI B MEXaHUKE;
® u3MepeHHe TeMIIepPaTypbl )KUIKOCTHBIMU U IIUPPOBBIMU TEPMOMETPAMH;
® u3MepeHHe TePMOJUHAMUYECKHUX TapaMeTpoB rasa;
e u3mepenue JJIC ncrouHunka Toka;
Koceennvie usmepenus:
® U3MEpEHHUE YCKOPEHUS;
® U3MEpeHHE YCKOPEHHUs CBOOOAHOIO NaIeHHUS;
oTpesiesIeHUE SHEPTUU U UMITYJIbca 10 TOPMO3HOMY Iy TH;
M3MEpEeHHEe YAeNbHOM TeIIOTHI IJIaBICHUS JIba;
U3MEpEeHNe BHYTPEHHETO COMPOTHUBIICHNUS UCTOYHUKA TOKA;
OIIpEeEIICHUE MOKA3aTeNsl IPEIOMIIEHUS CPEbL;
u3MepeHne POKyCHOTr0 pacCTOSTHUSI COOMPAIOIIEH U paccerBarOLIEH JTNH3;
OIIpEEIICHUE JITTMHBI CBETOBOM BOJIHBI,
e OIpe/elieHue HUMITYyJIbca M DSHEPIMM YacTUIbl IpU JBMKEHMM B MarHUTHOM Iosie (110
¢dotorpadusam).
Habmoienue siBIeHUIA:
HaOJI0ICHNE MEXaHUYECKHX SIBJICHUI B MHEPIMAIBHBIX U HEMHEPIMAIbHBIX CHCTEMaX OTCYETa;
HaOJI0IeHNE BBIHYKICHHBIX KOJIeOaHMi U pe30HaHCa;
Habmoenue nuddysuu;
HaOII0/IeHNE SBICHUS 3JI€KTPOMAarHUTHON UHTyKIUY;
Ha0JIt0/IeHNE BOJHOBBIX CBOWMCTB CBETa: AU(pakiys, HHTepDepeHIHs, MOoIspru3alns;
HaOII0/IEHUE CTIEKTPOB.

Mecmo oucyunnunsl 6 cmpykmype 00pazoeamebHoil RPOPaAMMbL

B coorBerctBre ¢ VII mucrurumaa I1/1.3®dwu3uka paccuutana Ha 325 4. B TOJ, B TOM YHCIE:
224.71eK1MU, YpOKH, 64. 1abopaTtopHbie paboTel, 2974. camocToATeNbHAs paboTa.



Ilnanupyemble pe3yJbTaThbl 00yYeHHSs

OcBoenue coxepkaHus ydeOHOM  auCHUIUIMHBI — «DPu3nKa», obecreunBaer
JOCTUKEHHUE CTYJIEHTAMH CIEAYIOIIUX PE3YIbTAaTOB:

JIMYHOCTHBIX:

®YyBCTBO TOPJAOCTH M YBaXEHHS K HCTOPUM MU JOCTHKEHHUSIM OTE€YECTBEHHOM
¢usnyeckol Hayku; (QU3MUYECKHM TIPaMOTHOE TOBEJEHUE B MpOo(ecCHOHATBHOU
JEeSITEIbHOCTU U B OBITY IIPH 0OpalieHuy ¢ IpudopaMu U yCTPOHCTBaMU;

®TOTOBHOCTh K TPOJOJDKEHUIO OOpa3oBaHMS W TOBBIMICHUS KBaJU(PUKALUUA B
n30paHHOM MpPo(ecCHOHATBHON JESITEIbBHOCTH W OOBEKTUBHOE OCO3HAHUE POJIU
(Gu3nIeCKUX KOMIIETEHITHI B 3TOM;

®yMECHHE HCIIOJIb30BATh JIOCTIDKEHUS COBPEMEHHOW (U3MYECKOW HayKd U
(U3NYIECKUX TEXHOJIOTUH IS TIOBBIIICHUS COOCTBEHHOTO MHTEIUIEKTYaIbHOTO Pa3BUTHUS B
BbIOpaHHOM NPO(ECCUOHATBHON AESITENbHOCTH;

®CaMOCTOSITENIBHO J100BIBaTh HOBBIE IS ce0sl (PU3MUECKUE 3HAHMSI, UCHIOIB3YS s
3TOT0 JOCTYMHbIE HCTOYHUKH UH(pOpMALINH;

®yMEHHE BBICTPAWBATh KOHCTPYKTUBHBIE B3aMMOOTHOIIICHUS! B KOMAH/IE M0 PEIICHUIO
00IIMX 3a/1ad,

eyMEHHE YIpaBJIATh CBOEH I[IO3HABATEIbHOM  JESATENBHOCTBbIO, MPOBOJIUTH
CaMOOLICHKY YPOBHSI COOCTBEHHOT'O MHTEJUIEKTYaIbHOI'O Pa3BUTHSI.

MeTanpeIMeTHbIX:

®ICII0JIb30BaTh PA3JIUYHbIC BU/bl TMO3HABATEIBLHOW MAEATEIBHOCTU ISl PELICHUS
¢u3nyeckux 3amay, MPUMEHSATh OCHOBHBIE METOJbI MO3HAaHUA (HAOIIOJEHUE, ONMUCAHHE,
U3MEpPEeHHEe, OKCIEPUMEHT) /Il UW3YYEeHHA pPa3IHuuHbIX CTOPOH  OKpYXKaromleu
JIENCTBUTEIILHOCTHU,

®ICII0JIb30BAaTh OCHOBHBIE HWHTEIUICKTYalbHbIC ONEpallii: IMOCTAHOBKA 3a/1auW,
dopMynupoBaHrE TUTIOTE3, aHATU3 U CHHTE3, CpaBHEHHE, 0000IIeHNe, CHCTeMaTH3aIINs,
BBISIBJICHWE TPUYMHHO-CIICJICTBEHHBIX CBS3€M, MOUCK aHaJIOroB, (HOpMyIHpOBaHHUE
BBIBOJIOB JIJIl U3yUEHUS Pa3IMUHBIX CTOPOH (PU3NYECKUX OOBEKTOB, (GPU3NUECKUX SBICHUM
U (QU3NYECKUX MPOLECCOB, C KOTOPHIMU BO3HHMKAET HEOOXOIMMOCTb CTAJIKMBAThCS B
npodeccruoHansHOM cdepe;

eyMEHHE T'€HEpUPOBATh HUACH W OINPEACNATh CPEACTBA, HEOOXOAWMBIE ISl HX
peanu3aiuu;

®1ICITIOJIb30BaTh PA3JIMYHBIC UCTOYHHUKHU JJIS MOJTy4deHHs Qu3uveckord mHpopMaIu,
YMEHHE OIICHUTH €€ TOCTOBEPHOCTS;

® AHATM3UPOBATH U MPEACTABIATH HHPOPMAIUIO B PA3NUYHBIX BUAAX;

eTyOJUYHO TPEACTABIATH PE3yJbTaThl COOCTBEHHOT'O HCCIICJIOBAaHMS, BECTHU
JMCKYCCHUU, AOCTYITHO M TapMOHHUYHO codeTas colep:kaHue U (OpMbI MPEACTaBIIEMO
uH(pOpMaLIH.

npeAMeTHbIX:

¢c(hOpMHUPOBAHHOCTh TMPEJCTABICHUNH O POJIUM U MecTe (U3UKH B COBPEMEHHOMN
HAyYyHOW KapTUHE MHUpPA; IOHUMaHUE (UINYECKOM CYIIHOCTH HaAOII0JaeMbIX BO
Bcenennoi sBieHMI;



e[IOHUMaHuE poiu (U3UKU B (POPMHUPOBAHUU KPYro3opa M (PyHKIIMOHAIBLHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS] TPaAKTUYECKUX 3a]1aY;

®BJIaJICHUE OCHOBOIIOJIAralOIIMMHU (PU3NYECKUMHU HOHSITUSIMH, 3aKOHOMEPHOCTSIMU,
3aKOHaMU U TEOPUSIMH;

® yBEPEHHOE HCIMOJIb30BAHNE (PU3NUECKON TEPMUHOJIOTUN U CUMBOJIMKY;

®BJIaJICHUE OCHOBHBIMU METOJaMH HAYYHOTO MO3HAHUS, UCIOJIb3yEeMbIMU B (PU3UKE:
Ha0JII0/IeHNE, ONTUCAHUE, U3MEPEHUE, IKCIIEPUMEHT;

eyMEeHMsI 0OpalaThIBaTh pe3yibTaThl H3MEPEHUH, OOHApYy>KMBaTh 3aBHUCHUMOCTh
MEXIy (U3NYECKUMHU BEIMUYMHAMH, OOBSCHITH IOIY4YEHHbIE pE3yJbTaThl U JE€JaTh
BBIBO/IbI;

¢ Cc(hOpMUPOBAHHOCTh YMEHUS PEIIATh (PUINYECKUE 3a/1aUU;

eCc(hOpMUPOBAHHOCTh YMEHHUS NPUMEHSTH MOJYyYECHHbIE 3HAHMS I OOBSCHEHUS
yCIIOBUW MpOTeKaHusi (PU3MYECKUX SIBICHUI B mpupone, B mpodeccruoHanbHOll cdepe u
JUISI IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCEIHEBHOM KU3HU;

¢ Cc(pOpMHPOBAHHOCTHL COOCTBCHHOW TIO3HMIIMK 110 OTHOIICHUIO K (U3UYCCKON
uHpOpMaIUH, MOITy4aeMON U3 Pa3HbIX HCTOYHUKOB.

B pesynbrare wu3ydeHus aucuMiiiuHel Puznka Ha YpOBHE CpEIHEro oOLIero
00pa3oBaHUs:

OOyuaromuiicsd Ha 6a30BOM YPOBHE HAyUUTCS:

— JEMOHCTPUPOBaTh Ha TMpUMEpax poOJdb U MeCTO (PU3HKKM B (HOPMUPOBAHHUU
COBPEMEHHOW HAYYHON KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKH U TEXHOJIOTUH,
B IIPAKTUYECKOM JAESITEIBHOCTH JTIOAEH;

— JIEMOHCTPUpPOBAaTh Ha IMpHUMEpax B3aWMOCBSA3b MEXIYy QHU3MKOH U APYyrUMHU
€CTECTBEHHBIMHU HayKaMU;

— YCTaHABJIMBATh B3aUMOCBSI3b €CTECTBEHHO-HAYYHBIX SBJICHUM U TMPUMEHSTH
OCHOBHbIE (DU3UUECKUE MOJIENH JJI UX ONMHUCAHUS U OOBSICHEHUS;

— HUCHOJIb30BaTh MHPOpPMaLKIO (PU3NYECKOTO COJAEpKAHMS MPU PEUICHUU YUYEOHBIX,
NPaKTHYECKUX, MPOEKTHBIX M HCCIIEOBATEIbCKUX 3ajady, MHTETPUPYs MH(POPMALUIO U3
Pa3IMYHBIX UCTOYHUKOB U KDUTHUYECKH €€ OLICHUBAS;

— pa3nuyarh M yMETh HCHOJb30BaTh B Y4EOHO-UCCIIENOBATEIBCKON JESTEIbHOCTH
METOJIbl HAay4YHOrO TO3HaHus (HaOMOJIeHHe, OIKUCaHWe, H3MEpPEHUE, SKCIEPUMEHT,
BBIJIBUKEHUE TUIIOTE3bl, MOACIUPOBAHUE U JIp.) U POPMBI HAYYHOTO MO3HAHMS ((DAKTHI,
3aKOHBI, TEOPUH), IEMOHCTPUPYS HA MPUMEPAX UX POJIb U MECTO B HAYYHOM NO3HAHUU;

— TPOBOJUTH MPSAMBIE M KOCBEHHbIE W3MEHEHHS (PU3UUYECKHX BEIMYWH, BBIOUpAsS
U3MEpUTENbHBIE TPUOOPHI C yUYeTOM HEOOXOIMMOM TOUYHOCTH M3MEpPEHUH, MIaHUPOBATh
X0l M3MEpPEHM#l, IoJlydaTb 3HAYEHHE M3MEPSAEMOM BEJIMYMHBI UM  OLECHUBATH
OTHOCHTEJIbHYIO MOIPEUIHOCTD 10 3aJlaHHBIM (hopmyiam;

— TPOBOJUTH UCCIENOBAHUS 3aBUCUMOCTEH MEXIy (QU3NYECKUMH BEIMYUHAMM:
IPOBOJUTh U3MEPEHHUSI U OIPEACNATh HA OCHOBE MCCJEJIOBAHMS 3HAYEHUE NapaMeTpOB,
XapaKTEPU3YIOIINX TaHHYIO 3aBUCUMOCTb MEX]ly BEIMYMHAMU, U JI€JaTh BBIBOJ C yUETOM
IIOIPEIHOCTH U3MEPEHNUN;




— WCIOJIb30BaTh IS OIMHCAHMS XapaKTepa MPOTEKaHUS (PU3HUECKUX MPOIECCOB
dbu3nuecKre BEIMYMHBI U IEMOHCTPUPOBATH B3aUMOCBS3b MEXKITY HUMU;

— WCIOJIb30BaTh JJIS OIHUCAHMUS XapakTepa MPOTEKaHUs (PU3NYECKUX MPOIIECCOB
(du3ryUecKre 3aKOHbI C YYETOM IPaHUI] KX TPUMEHUMOCTH;

— pemiaTh KaueCTBEHHbIE 3aJaud (B TOM 4YHCIE W MEXKIPEIMETHOTO XapakTepa):
UCIIOIBb3Ys MOJIENU, (PU3NUYECKHUE BEIMYMHBI U 3aKOHBI, BEICTPAUBATh JIOTUYECKH BEPHYIO
LEMOYKy 00bSICHEHUS (JI0Ka3aTEIhCTBA) MPEITI0KEHHOTO B 3a7a4e mpolecca (SIBICHUsA);

— peliaTh pacueTHBIC 3aJlayd C SBHO 3aJaHHOW (M3MYECKOM MOJENbI0: Ha OCHOBE
aHanM3a YCIOBUSA 3a7a4d BBIACHATh (U3MYECKYI0 MOJENb, HAXOIuTh (u3ndeckue
BEJIMYMHBI U 3aKOHBI, HEOOXOIUMBIE U JIOCTATOYHBIE JIJIS €€ PEIlICHUs, IPOBOIUTH PACUEThI
U TIPOBEPSATH MOJTYUCHHBIN pe3yJIbTarT;

— YYHUTBIBaTh TPAHUIIBI TPUMEHEHUS U3YYCHHBIX (PU3UYECKUX MOJCNICH MpU PEIICHUU
(bUBUYECKUX U MEKIIPEIMETHBIX 3a/1a4;

— WCIOJIb30BaTh HWH(OpPMAIMI0O W TPUMEHATH 3HAHUS O NPHHIMIAX pPadOThl H
OCHOBHBIX XapaKTEPUCTUKAX HM3YYCHHBIX MAIIUH, TPHOOPOB M JAPYrUX TEXHUUYECKHUX
YCTPOMCTB JUIsl pEIICHUS! TPAKTUUECKUX, YUEOHO-UCCIEA0BATEIbCKUX U MMPOCKTHBIX 33]1a4;

— HCIIOJB30BaTh 3HAHUS O (PU3MUECKHX OOBEKTaX M MpoIeccax B IMOBCEIHEBHOM
KU3HU ISl oOecrieueHus: 0€30MacHOCTH MIPU OOpallleHUH C TPUOOpaMH U TEXHUYECKUMU
YCTPOMCTBAMHM, HJII COXPAHEHMSI 3JI0POBbS M COOJIOJEHUS HOPM 3KOJIOTUYECKOTO
IIOBEJICHUA B OKPYXKAIOUIEH Cpelie, 1T NIPUHATHUS PELICHUHN B IOBCEIHEBHOW KU3HU.

OOyuatomnuiics Ha yriyOJIeHHOM YPOBHE HAYUUTCS:

— OOBSICHATH W AaHAIM3UPOBATH POJIb K MECTO (PU3UKHU B (POPMUPOBAHUH COBPEMEHHOU
HAy4YHOW KapTUHbBI MHUPA, B PA3BUTUHA COBPEMECHHOM TEXHUKH M TEXHOJIOTHM, B
MPAKTUYECKOM JEATETbHOCTHU JIIOICH;

— XapaKTepU30BaTh B3aUMOCBS3b MEXAYy (U3UKOW W JPYTUMH €CTECTBEHHBIMU
HayKaMu;

— XapaKTepU30BaTh CHUCTEMHYIO CBSI3b MEXJy OCHOBOMOJIATAOIIMMU HAYYHBIMU
MOHSATUSIMU: TIPOCTPAHCTBO, BpeMsi, Marepus (BElIECTBO, TOJie), JBM)XEHHUE, CHIIA,
DHEPTHUS;

— TIOHUMATh M OOBACHSATH LIEIOCTHOCTh (PU3UUECKON TECOpUH, pa3IrvaTh IPAHUIILI €€
MPUMEHUMOCTH M MECTO B PSAY APYTUX PU3NUECKUX TCOPU;

— BIAJETh NpPUEMAMHM [OCTPOEHUS TEOPETUYECKUX JOKA3aTEIbCTB, a TaKXKe
MIPOTHO3UPOBAHUSI OCOOCHHOCTEW MPOTEKaHUs! (PU3MUECKUX SIBICHUUA U TMPOIECCOB Ha
OCHOBE MOJIYYEHHBIX TEOPETUUECKUX BBIBOJOB U JOKA3aTEIbCTB;

— CaMOCTOSITEJIbHO KOHCTPYHUPOBATh 3KCIEPUMEHTAIbHBIE YCTAHOBKH JII MPOBEPKHU
BBIJIBUHYTHIX TUIIOTE3, PACCUUTHIBATH A0COIIOTHYIO M OTHOCUTEIILHYIO ITOTPEITHOCTH;

— CaMOCTOSITENILHO TIJIAHUPOBATh U MPOBOJAUTH (PU3NUECKUE IKCTIEPUMEHTHI;

— peuath MNPaKTUKO-OPUEHTUPOBAHHBIC KAauE€CTBEHHBIE U pPacyeTHbIC (HU3UUYECKUE
3a/1aud C OMOPOM KaK HAa MU3BECTHbIE (PUBMUECKHE 3aKOHBI, 3aKOHOMEPHOCTH W MOJIEIIH,
TaK U Ha TEKCThI C U30BITOYHOM HHPOpPMALIUEH;

— OOBSCHATH TPAHUILIBI MPUMEHEHUS U3yUYECHHBIX (PU3NYECKUX MOJIEJIEH MpU PelIeHun
bu3HUEeCKUX U MEXKIPEAMETHBIX 3a/1a4;




— BBIIBUTATh THUIIOTE3Bl HAa OCHOBE 3HAHUS OCHOBOTOJATAOMNX (PU3HUECKHUX
3aKOHOMEPHOCTEN U 3aKOHOB;

— XapakTepu3oBaTh TJIOOAJIbHBIE TMPOOJIEMbl, CTOSAIIME TMEpe]l YETOBEYECTBOM:
HHEPIreTUYECKUE, CHIPhEBBIC, IKOJIOTUUYECKUE, U POJIb PUBUKU B PEIICHUH ITUX MPOOJIEM;

— OOBSICHATH MPUHIIUIBI PAOOTH U XapaKTEPUCTUKU M3YUCHHBIX MAIIWH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB;

— OOBSCHATH YCIOBUSI MPUMEHEHHS (PU3UUECKUX MOJEINIeH MPU PelIeHur (PU3NIECKUX
3a/lay, HAaXOJUTh AJCKBAaTHYIO MPEAJIOKEHHON 3a7aue (PU3NYECKYI0 MOJIEb, pa3peliaTh
npo0seMy Kak Ha OCHOBE UMEIOIIUXCS 3HAHUM, TaK U TP MIOMOIIM METOJIOB OLICHKH.

OOyuaronuiics Ha 6a30BOM YPOBHE MOJIYYUT BO3MOYKHOCTh HAYYHUTHCS OOBSICHATD:

— CMBICII TIOHATHH: (Qu3nyeckoe sBICHUE, (U3MYECKUNl 3aKOH, THIIOTE3a,
TEOPUs1,BEILIECTBO, MOJIe, B3aUMOJICUCTBUE, 3B€3/a, BCeleHHas, 3J1eKTpPOMarHuTHOE TOJIE,
BOJIHA, ()OTOH, HOHU3UPYIOIIEE U3ITYUEHHUE;

— CMbICT (PU3MYECKUX BEIMYUH: CKOPOCTb, YCKOPEHHE, Macca, Cujila, HMITYJIbC,
paboTa, MexXaHUuYeCKas DHEPrusi, BHYTPEHHSISI SHeprusi, aOCOJIOTHas TeMmIeparypa,
CpeaHsisl KUHETUYECKasi PHEPTUsl YaCTUIl BEIIECTBA, KOJUYECTBO TEILJIOTHI, DJIEMEHTAPHBIN
AJIEKTPUYECKUH 3apsii, paboTa BhIX0/1a, TOKa3aTeb IPEJIOMIICHUS CPEI;
— cMbIcT  GU3UYECKUX 3aKOHOB: HbIOTOHA, COXpaHEHUs OHHEPruu, HUMITyJIbca U
ANEKTPUUYECKOr0 3apsaia, TEPMOJUHAMUKH, KJIACCHUYECKON MEXAHUKH, AIEKTPOANHAMUKH,
dboTodrddexra;
— BKJIQJ] POCCUUCKHX U 3apyOeXHBIX YUEHBIX, OKa3aBIIMX HauWOoJIbllee BIUSHUE HA
pa3BuTHE (PU3NUECKON HAYKHU.

OOyuaromuiics Ha yTIyOJIeHHOM YPOBHE MOJIYYUT BO3MOYKHOCTh HAYYHUTHCS:

— TPOBEPATH  IKCIEPUMEHTAJIBHBIMU  CPEACTBAMHM  BBIJIBUHYTHIE  THUIIOTE3HI,
dbopMyupys 1eTb WCCIAEAOBaHMS, HA OCHOBE 3HAHUS OCHOBOTMOJATAIONINX (PU3HMUECKHIX
3aKOHOMEPHOCTEHN U 3aKOHOB;

— OMHUCBHIBATh W AHAJIM3UPOBATh TMOJYUYCHHYID B pe3yjibTaTe MPOBEICHHBIX
(bU3UYECKUX SIKCIIEPUMEHTOB UH(GOPMAIIUIO, ONIPEIETSATh €€ JOCTOBEPHOCTH;

— TIOHUMATh U OOBSICHATH CUCTEMHYIO CBSI3b MEX/TY OCHOBOIIOJIAraloMMK HAyYHBIMU
MOHSATUSIMU: TIPOCTPAHCTBO, BpeMsi, Marepus (BElIECTBO, TOJIE), JBH)XCHHUE, CHIIA,
DHEPTUS;

— pelatb 3KCIEPUMEHTAIbHbIE, KAYECTBEHHbIE U  KOJWYECTBEHHBIE  3aJa4yu
OJIMMITUATHOTO YPOBHSI CIIO)KHOCTH, MCHOJB3ys (U3HUECKHE 3aKOHBI, a TaKke
ypaBHEHUS, CBSA3BIBAIONTNE (PU3HMUECKUE BETHUUHBI;

— aHAIM3UPOBATH TPAHMIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB, ITOHUMATh
BCceoOmmii xapaktep (yHIaMEHTAIBHBIX 3aKOHOB M OTPAHUYCHHOCTH HCIIOIH30BAHUS
YaCTHBIX 3aKOHOB;

— ¢dopMynMpoBaTH W pemniaTh HOBBIC 3a7a4d, BO3HHUKAKOIIHE B XOAE Yy4eOHO-
HCCIIEIOBATENBLCKON U MPOESKTHOM A TEILHOCTH;

— YCOBEPIICHCTBOBATh MPUOOPHl M METOJbI HCCIEIOBAHUS B COOTBETCTBUU C
MOCTABJICHHOM 3aJa4eH;

— UCIIOJIB30BaTh METOJBI MAaTEMaTUYECKOr0 MOJEIUPOBAHUS, B TOM YHCIE
MPOCTEUIIINE CTATUCTUUECKUE METOIbI 171 00paOOTKH pe3yJIbTaTOB IKCIIEPUMEHTA.




Coaepixanue TucuMILUIMHBI (325 4)

224. 1leKunu, ypoku, 64. maboparopHsie padboTsl, 2974. camocTosiTenbHast pabora

Paznen 1 ®u3nka U ecTeCTBEHHO-HAYYHBIN METO/I MO3HAHUS MPHUPOABLI (2 1)

®duzuka — QyHIAMEHTAbHAS HayKa O MPUPOJEe. MeToAbl HAyYHOTO HMCCIICOBAHUS (PUINICCKUX
ABJICHUA. MojenupoBaHue SIBIEHUM W MpOLEccoB NpUpoAabl. I'paHMIbI IPUMEHUMOCTH (PU3UYECKOTIO
3akoHa. Du3nyecKkue TEOpUM W TMPHHLIUI COOTBETCTBUA. Ponb M MecTto (QU3MKHM B (OPMHPOBAHUHU
COBPEMEHHOW HAay4YHOH KapTUHBI MUPA, B IPAKTUYECKON NEATEIBHOCTH JIOACH. Dusuxa u Kyivmypa.

Paznen 2 Mexanuka (4 4)

KunemaTnka MaTepHaJbHOi TOUYKH (2 1)

MexaHudyeckoe JBMXKEHHME M €ro  XapakTepUCTUKU.KMHeMaTHKa IPSIMOJIMHEMHOIO JBUYKEHUS
MarepuanbHO Touku. KuHeMaTnka KpUBOJIMHEMHOIO IBUKEHUS MaTepualbHOU TOUKU.Pelienne 3anad Ha
JBUKEHUE MAaTepUATIbHON TOUKH.

3akonbl Mexanukn HeroTona (1 4)

Cwibl. 3akonbsl HetotoHa.IIpumenenne 3akoHoB HptoroHa. [I[pumenenne 3akoHoB HproTOHA.

3akoHbl coxpaHeHnusi B Mexanuke (1 u)

Wmnynbe. 3akoH coxpaHeHMsT uMmIyJibca. PeaktuBHoe nBwkeHue.Pabota u  MOIIHOCTB.
MexaHuueckass SHepruss W €€ BHJIbl. 3aKOH COXpaHEHHs OdHepruu.PemieHune 3azady Ha 3aKOHBI
coxpanenus.IloBropenue u o6o01eHNE TeMbl «MeXaHuKay.

Pa3nen 3 OcHOBBI MOJIeKYJISAPHON (PU3MKH U TePMOTUHAMHUKH (4 1)

OCHOBBI MOJIEKYJISIPHO-KHUHETHYECKOi Teopuu (3 1)

MonekynsipHass cTpykTrypa BemiectBa. OOocHoBaHuMe ocHOBHbIX nojoxkeHuid MKT.Temneparypa.
OcnoBuoe ypaBHenue MKT. VYpaBuenne Menzaeneea-Knaneiipona.Pemenne 3agau Ha OCHOBHBIE
nousitugs u ypaBHeHuss MKT.U3ompoueccsl.JlabopaTtopnas pabdora 1 «MccinenoBanue u300apHOTro
IpoLecca».

ArperaTHble COCTOSIHHSI BellecTBa U (pazoBbie mepexoan ( - )

@da30BbIN IEpexo )KUIKOCTb-11ap. Mcnapenue, konaeHcanus, Kunenre. BiaxHocTs.

[ToBepxHocTHOE HaTskeHue. CmauumBanue. KanwsuisipHele siBaeHus. TBepabie Tena: CTPYKTypa U
cBoicTBa. Da30BBIM IEPEXo ] TBEPAOE TENIO-KUAKOCTh. Pelienne 3a1ay no reMe « ArperaTHbie COCTOSTHUS
BemecTBa U (pa3oBeie mepexonbl».Pemenne 3amad Ha MOBTOpeHHE TeMbl: «MouekynsapHas (HU3UKa.
TepMmonuHaMuKa.

OcHoBbI TepMoauHamMuku (1 4)

Buytpennss sneprus. Pabora raza. Ilepsblit 3akon TepmoanHaMuku. [IpuMeHeHne mepBoro 3akoHa
TEPMOJMHAMHUKA K wu3omporeccaMm. AauabatHelii mporiecc. TemmoBbie aBuratenu. BTopoil 3akoH
TepMOJAMHAMUKHU. Pelienne 3a1au Ha NEPBBIM 3aKOH TEPMOJIMHAMHUKHU U TETUIOBBIE MAIITUHBI.

Pa3nen 4 Daexkrpoaunamuka (6 4)

DiiekTpuYeckoe moJe (2 1)

DneKTpUYecKoe MoJie U ero xapakTepucTuku. [IpuHnun cynepnozunmu noneil.Pemenue 3agad no
TeMe «XapakTepUCTUKU OdyeKTpudyeckoro mond. IlpuHnun cynepno3unuu monei».Pabora cun
3JEKTpocTaTuUecKoro mnois. [loreHnman. DKBUIIOTEHIMANbHAS MOBEPXHOCThH.DJEKTPUYECKOE IIOJIE B
BemecTBe. [IpOBONHUMKM M JAMPIEKTPUKH B 3JIEKTPUUYECKOM ToJe.DnekTpoeMKocTb. KonaeHcaTop.
OHeprus KoHAeHcaTopa.Pelenue 3a1a4 Ha MOBTOPEHUE TEMbI « DJIEKTPOCTATUKAY.

3aKOHBI MOCTOSTHHOTO TOKA (2 1)



IIoCTOSIHHBIM 3JIEKTPUYECKMM TOK M €ro XapakTepucTHkH. 3akoH Owma mjid ydacTKa LEmu.
Coenunenue npoBoanukoB.DJ[C. 3akon Oma s monHo# nenu.JlaboparopHas pabora 2 «3mepenHue
OJIC 1 BHYTpeHHEro CONpOTHBIICHHUS UCTOYHMKA TOKa».Pemenue 3agad Ha 3akoHbl OMma, cOe€UHEHUE
MPOBOJHUKOB W XapaKTEPUCTUKH TOKA.DJNEKTPUUECKUUA TOK B METAJUIaX M KUJKOCTAX.DJIEKTPUUECKHUI
TOK B mnoiaymnpoBoaHukax. [lomynpoBoanukoBbie mnpuOopbl.Pemienne 3agad Ha MOBTOPEHHUE TEMBI
«IToCTOSIHHBIN PIIEKTPUUECKUN TOK. DIEKTPUUECKUI TOK B Pa3IMUHBIX Cpelax».

MarnauTtHoe noJie. JIeKTPOMarHuTHast HHAYKIUA (2 1)

MaruutHoe Mojie M €ro XxapakrepucTuku.Pemienue 3agad Ha OCHOBHBIE IIOHSTHS U 3aKOHBI
MarHMTHOT'O NOJIs1.3aKOH JIEKTpOMAarHuTHOM nHAyKuuH. [Ipasuio Jlenna. Camonnaykuus.

Paznen SKosiedanust u BOJIHBI (2 )

MexaHnyeckune KoJ1e6aHusI U BOJHBI ( - )

Mexanuueckue Kosie0aHus U BOJIH: BUJIbI, XapaKTEPUCTHKHU.

DJIEKTPOMATHUTHBIE KOJIeOAHUSI U BOJHBI (2 4)

OnexkTpoMarHuTHble KoseOaHus. ConpoTHBIEHHE, MHIYKTHBHOCTh M €MKOCTh lenu. ['eneparop
JIEKTPOMArHuUTHBIX KoJjeOanuil.Pemenne 3amau mo Teme «Ilepemennsiii  Tok».IlpeoOpa3oBanue
nepeMeHHoro Toka. Tpancdopmarop. [lepenaya u pacnpezenenue HEPruu.

Pa3znen 6 OnTuka (4 4)

CBer um ero pacnpoctpanenue.JIunsel. IlocTpoenne wu300paxkenuit B JsmH3aX.ONTHYECKHE
npubopsl.BomHOBEIe siBneHus ceeta. Jlabopatopnas pabora 3 «M3yuenue audpaxnuu cBeray.Permenne
3a1a4 1o teme «BoyHOBask U reoMeTpudecKas ONTUKAY.

Pa3nen 7 OcHOBBI clleNMAJIBLHO TEOPUH OTHOCHUTEILHOCTH (2 4)

NHBapuaHTHOCTh MOAYJISI CKOPOCTH CBEeTa B BakyyMme. lIpMHIMI OTHOCUTENBHOCTH DUHIITEHHA.
[ToctynaTel cnenualbHOM TEOPUH OTHOCUTEIBHOCTH. OmuocumenvHocmy épemeHu. Penamueucmckuti
3aKOH CN0dHceHusi ckopocmeti. B3auMOCBS3b Macchl U SHEPTUU. DHEPTHUs TOKOSI.

Pa3nen 8 DiiemeHnThI KBaHTOBOM Qu3uku (4 4)

KBanToBas npupona csera. ®otosddext u ero npumenenue.Crpoenne aroma. Oneitel Pesepdopra.
Teopuss bopa.Pemenune 3amau mo teme «Dotorddext. Dnementsl Teopun bopa».PagmoakTHBHOCTS.
CrpoeHune aTOMHBIX siep. SInepHble peakuyu: BUAbI U IpUMeHeHne. Penienne 3aa4 mo reme « DJIE€MEHTBI

KBaHTOBOU (PU3UKW».
CamocrosiTesibHas padora (297 u)
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YyeOHo-TeMAaTHYECKHII IIJIaH

Homep Tema Kou-Bo
TeMbI 4acoB
1 du3nKa U €CTECTBEHHO-HAYYHBIH METOJI IIO3HAHUS TPUPOJIBI 2
2 MexaHuka 4
3 OCHOBBI MOJIEKYJISIPHOH (PU3HKH U TEPMOJUHAMUKA 4
4 DIEKTPOIMHAMHKA 6
5 Konebanus 1 BOJIHBI 2
6 Omnrrka 4
7 OCHOBBI CHEMATLHOW TEOPUU OTHOCUTEIHLHOCTHU 2
8 DJIEMEHTHI KBAaHTOBOW (DM3UKH 4
CamocTosiTenpHas paboTa 297
dopma aTTecTaluu — 3K3aMEH
Bcero 325
Hroro 325




TeMaTnyeckoe INIAHUPOBaAHHE
dusuka (325 4.)

1. KacesanoB B.A., ®usuka-10 k. ba3oBeiit ypoenb:— M.: Jlpoda, 2014. — 463 c.

2. KacwsanoB B.A., ®usnka-11 k1. bazoBslii ypoBeHb: yueOonuk. — M.: Jlpoda, 2014, — 463 c.
3. MockoBkuHa E.I'., BonkoB B.A. Coopnuk 3amau o ¢gusuke. 10-11 xmaccer — M.:BAKO, 2017.- 320c.

No [Kox Coaepixanue Jomamnee IInanupyemMble pe3yJbTaThl 00yYeHHs Buasbi n
~BO MarepuaJjia 3aJaHue dopmbi
qac IIpeamerHsbIe MetanpeamMerHble KOHTPOJIsI
0B

Pa3znen 1 @usuka U ecTeCTBEHHO-HAYYHBIN METO/ MO3HAHUS NPUPOABI (2 4)
1 2 | ®u3uKa U €CTeCTBEHHO- §1-4 -3HaTh  ompenencHus — (pusudeckux | PeryiaTUBHBIE: YMEHHUE b
Hay4HBIN METOJ MOHSTHMN: 6a30BbIe ¢u3uueckue | COOTHOCUTh  CBOM  JIEHCTBHS  C
ITO3HAHHUS BEJINYUHBI, dusnaeckuit 3aKOH, | IUIAHUPYEMBIMU pe3yibTaTtaMu,
Hay4Has T'MIIOTe3a, MOJIeNIb B (PU3MKE U | OCYLIECTBIATh  KOHTPOJb  CBOEH
MUKPOMHpE, JJIEMEHTapHas 4YacTHULa, | ACSATEIbHOCTH B rporecce
(byHIaMeHTaJIbHbIE B3aUMOJICHCTBHUSI. JOCTUKCHHUS pe3yJbTara,

-J1eNaTh BBIBOJIbI 0 rpaHHIax
MPUMEHUMOCTH (DU3MUECKHX TEOPHId,
WX TPEEMCTBEHHOCTH, CYIIECTBOBAHUU
CBA3€Ml M 3aBHUCHUMOCTH  MEXIY
(U3HYECKUMU BETHYNHAMH.

-MHTEPIPETUPOBATH buznyecKyro
UH(POPMALINIO, TTOTYYEHHYIO OT JAPYTHX
HMCTOYHHUKOB

OTIPE/EIIATh CIOCOOBI JCHCTBHIA B
pamMKax TpeIONKEHHBIX YCIOBHM H
TpeboBaHU

KoMmyHnkaTuBHbIe:
¢dbopmynHpoBaTh, apryMEHTHPOBATH
U OTCTauBaTh CBOE MHEHHUE
Ilo3HaBaTenbHbBIE: pa3BUBaTh
MOTHBBl W  HWHTEpEChl  CBOEH
MO3HABATEJIbHOM €S TEIbHOCTH

Pasznen 2 Mexanuka (4 4)

Kunematuka MmaTepuajbHON TOYKH (2 1)

16




Ne [Koa Coaepxanue Jomamnee IIlnanupyemsble pe3yJbTaThl 00y4eHHS Buabl n
-BO MaTepuaJia 3ajlaHue dopmbl
qac IIpeamerHbie MeTtanpeamMeTrHbie KOHTPOJIst
0B

2 2 | Mexanudeckoe § 5-12 -3HaTh  ompejaelieHus  ¢u3ndeckux | PeryjasiTuBHbIe: YMEHHE OIICHUBATH b, T
JIBIDKECHHE. MOHSTHI: MEXaHUYECKOE JBHKCHHE, | IPABUIBHOCTH BBIMOJHEHUS YICOHOM

Mar€puajibHasd TOYKa, TEJIO0 OTCYCTAa, | 3aJa4u, COOCTBEHHBIE BO3MOXKHOCTH

cucrema oTCYeTa, Tpaekropus, | eé pelieHus OCYIIECTBIICHUS
paBHOMEpPHOE IPSMOJIMHEMHOE | 0CO3HAHHOI'O BbIOOpa B y4eOHOH U
JBHXXCHUC, PaBHOYCKOPCHHOC ¥ | TI03HABaTEILHOM ACATCIIbHOCTH
paBHO3aMeJICHHOE nBuxenue, | KomMyHuKaTHBHBIe: YMEHHE
PaBHOIIEPEMEHHOE JBUKEHME, | OCO3HAHHO MCIOJIb30BaTh PEUYEBBIE
nepuoauYecKkoe  (BpamaTtenbHOE U | CPEACTBa B COOTBETCTBUM C 3aJauei
KoJIe0aTeIbHOe) JIBIDKCHUE, | KOMMYHHUKAIMM  JUIL  BBIPAXXEHUS
rapMOHUYECKHE KOJIeOaHus; CBOUX YyBCTB, MBICIIEH i
-00BSICHTh SIBJICHUS: IOCTYINAaTElIbHOE | OTPEOHOCTEN;

JBIDKEHUE; IBUKEHUE 10 OKpykHOCTH ¢ | [lo3HaBaTeabHbIe: yMEHUue
MOCTOSIHHOW TI0 MOJYJII0O CKOPOCTBIO; | ONPENENsITh IOHSTHUS, CO3/1aBaTh
JBIDKEHUE Tena, OpolleHHOro moj | o0oOmeHus, yCTaHaBJIMBaTh
yIIOM K  TOpPU30HTY;  CBOOOJHOE | aHAJIOTHH, KIacCU(PUIUPOBATH
najieHue Te; OTHOCHUTEJIBHOCTh

JBUXCHUA,

-U3MEepATH/HAXOUTh: MI'HOBEHHYIO

CKOpOCTb u yCKOpEeHue pu

pPaBHOMEPHOM IpSMOJIMHEIHOM

JBUKEHUH, LHEHTPOCTPEMUTEIBHOE

YCKOpEeHHE npu pPaBHOMEPHOM

JIBIDKEHUHM TI0 OKPYXKHOCTH, MyTh U
CKOpPOCTb Te€lla INpU PaBHOMEPHOM U
PaBHOYCKOPEHHOM MPSMOJMHETHOM
nBwxeHUU. llpencraBiaTh pe3ysibTaThbl
W3MEPEHU W BBIYUCICHHI B BHUIE
Tabnui u rpaduKoB;

-IOHUMATh CMBICTT OCHOBHBIX

buznyecKkux  3aKOHOB  (NIPUHIIMIIOB)




Koa

qac
OB

Conepxanue
MaTepuaja

JlomamHee
3aJaHue

IInanupyemsle pe3yJibTaThl 00y4eHHs

IIpeamerHbie

MeTal’lpeHMeTHbIe

Buaber n

(popmbr
KOHTPOJIA

YPaBHCHHIA: KHHEMATHYECKHE
YPaBHECHHS JIBIDKEHUS B BEKTOPHOU H
CKaJsIpHOH (opMax I  pas3IudHBIX
BUJIOB  JIBIDKCHUsS, MPeoOpa3oBaHUs
Iamunes;

-HCTIOJIB30BaTh TOJTYYCHHBIC 3HAHHUS B
[TOBCEHEBHOM JKUA3HU: yder
OTHOCUTEIBLHOCTH JIBUKCHHUS

3akonbl Mexanuku Herorona (1 4)

3.1

Cuitbl. 3aKOHBI
Hrrotona.

§ 13-17

-00BSICHATD SIBJICHUSA: WHEPITHS,
B3aMMO/ICHCTBHUE BCEMUPHOTO
TATOTCHUS, YIIPYTOCTH, TpEHUS,
HEBECOMOCTH M MEPETPY3KU;

-3HATh onpeaeeHus (bU3UIECKUX
MOHATUM: MaTepHaJIbHAsl TOUKA, MOJEIb
B (u3MKe, UWHEpUHMAIbHAs CHCTEMa
oTcueTra, CHIIA, Macca, COCTOSHHE
CHCTEMBl  Te€J, CHJa BCEMHUPHOTO

TATOTCHUA, HHCPTHasA u
T'paBUTAalMOHHAA MaccChl, rnepBas
KOCMHYCCKas CKOpPOCTBD, CHJIa

yIOpPYTOCTH, BEC TeNa, CWIBl TPEHHS,
MOMEHT CHJIBI, TUICHO CHIIBL;

-IOHUMAaTh CMBICIT OCHOBHBIX
dbuznyeckux  3aKOHOB  (IIPUHIIMIIOB)
YpaBHEHHI: OCHOBHOE YyTBEP)KICHHE
MEXaHHKH, 3aKOHbI Hbl0TOHA, MpUHIIKTT
OTHOCHUTEIIbHOCTH B MEXaHHKE 3aKOH
BCEMUPHOTO TATOTEHHMs, 3aKoH [yka,
YCIOBHE  PABHOBECHUS,  «30JI0TOE»

PeryasituBHble:

yMEHHE

CaMOCTOATENIBHO IUJIAHUPOBATH IIYTH
JOCTIDKCHHS IIeliell, B TOM YHCIIE

AJIbTCPHATUBHEIC,

OCO3HAaHHO

BBIOMpaTh Hambonee >(PQeKTUBHBIC

CMOCOOBI  peLIeHHS
MO3HABATEJIbHBIX 3314
KomMmyHukaTuBHbIC:

dbopmynupoBaTh, apryMEHTHPOBATh U

y4eOHBIX U

OTCTauBaTh CBOE MHEHHE

ITo3HaBaTebHLIE:

OCO3HaHHO

BbIOUpaTh Hambomnee 3hdexTHuBHBIC

CTIOCOOBI  PELICHHS
MO3HABATEIBHBIX 33/1a4

Y4eOHBIX U

B, P3




Ne [Koa Coaepxanue Jomamnee IIlnanupyemsble pe3yJbTaThl 00y4eHHS Buabl n
-BO Marepuaja 3ajaHue dopmbl
qac IIpeamerHbie MeTtanpeamMeTrHbie KOHTPOJIst
0B

MIPaBUJIO MEXAHUKH;
-U3MEpATh:  Maccy,  CHIy;  CHIY
BCEMHUPHOIO TATOTEHUS, CUITY
YIPYTOCTH, CHILy TPEHHUs, BEC TEIA;
-MCIOJIb30BaTh IOJYYEHHbIE 3HAHUS B
MOBCETHEBHOM KU3HU (HANIpUMEP, YUET
WHEPLUH, YUET TPEHHUS IPHU JIBUKCHUHU
110 Pa3JIMYHBIM OBEPXHOCTSIM)
aKOHBI coOXpaHeHus1 B MexaHuke (1 1)
3.2 1 | 3ak0oHBI COXpaHECHHS B § 22-29 -00BSCHATH siieHus: | PeryjsiTuBHbIe: BJIAJICHUE b, T
MEXaHUKe B3aMMO/ICIICTBUE; OCHOBAMH CaMOKOHTPOJIA,
-3HaTh  ONpeneNeHus  (U3NYECKUX | CAMOOIICHKH, MPUHATUSA pPEUIeHUH U

HNOHSTUNA: MMIYJbC, pabdoTa CHJIbI, | OCYIECTBICHUS OCO3HaHHOT'O
MOIIHOCTh, ~KHUHETHYECKas DSHeprusd, | Boioopa B y4eOHO u
MOTEeHI[UATbHAs SHEPTrHUs, | MO3HABATEILHOM IESITEILHOCTH
MexaHuueckas  (monHas)  SHeprus, | KoMMyHuKkaTuBHbBIE: yMEHUe

KOHCEpPBAaTUBHBIE U JUCCUIATHUBHBIE C
WIbl, 3aMKHyTas  (M30JIMPOBAHHAS)
CUCTEMA;

-TIOHUMATh CMBICIT OCHOBHBIX
¢bu3nYecKuXx  3aKOHOB  (IIPUHIIMIIOB)
YpaBHEHUM: 3aKOH COXpaHEHUS
MMITyJIbCa, 3aKOH COXpaHEHUs

MEXaHUYEeCKO HsHepruu, Teopema o0
W3MEHEHUN KHHETHYECKOW HSHEpruu,
ypaBHEHHE W3MEHEHMsSI MeXaHWYEeCKOU
SHEPTUH MOJ IEUCTBUEM CUJ TPEHUS,

-MCTIONIb30BaTh TMOJYYEHHbIE 3HAHUS B
MOBCETHEBHOM  JKM3HU  (Hampumep,

OLICHMBAaHHE pPabOThl PA3NMYHBIX CHII

OCO3HAHHO WCIIOJIb30BaTh pPEUYEBHIE
CPE/ICTBAa B COOTBETCTBHHU C 3aaadei
KOMMYHUKAIlMX UL BBIPaKEHHS
CBOHUX YYBCTB, MEICIEH n
noTpeOHOCTEH

IMo3naBaTe/IbHBIE: OCYIIECTBICHHS
OCO3HAHHOTO BbIOOpa B y4yeOHOW U
MIO3HABATEIbHON JIEATEITbHOCTH




Ne [Koa Coaepxanue Jomamnee IIlnanupyemsble pe3yJbTaThl 00y4eHHS Buabl n
-BO Marepuaja 3ajlaHue $hopmbI
qac IIpeamerHsbIe MeranpeamMerHble KOHTPOJIst
0B

(mpy  moxbeMe, CKOJBKEHUH  WIIH
KAu4EHUHU Ipy30B), CpaBHEHUE
MOIITHOCTH Pa3JInYHbIX ABUraTese)
Pa3nesa 3 OcHOBBI MOJIEKY/ISIPHOI (PM3UKH U TEPMOJAMHAMMKH (4 1)
OcCHOBBI MOJICKYJ/ISIPHO-KHHETHYEeCKOM Teopnu (3 1)

4.1 1 | OcHOBHBIE MOJIOKEHHUS, § 37-43 -O0BSICHATh  SIBICHUSA: OpoyHOBckoe | PeryisiTuBHBIE: yMEHUue b, P3
BEJIMYMHBI, 3aKOHBI U JBUKEHHE, B3aUMOJICIICTBIE MOJIEKYJ; | COOTHOCUTh  CBOM  JIEHCTBUSL  C
ypaBHenus MKT. -3HaTh  ONpeJesieHuss  (PU3NYECKHX | IUIAHUPYEMbIMU pe3yJibTaTamy,

4.2 2 |JI/p 1 «Uccnenosanue | § 44 TIOHATHH: KOJIMYECTBO BEIIIECTBA, | ONPEACISITh CIIOCOOBI JIEUCTBUN B JIP

51 H3063pH0r0 rnporecca MOJIApHaA Macca, paMKax NpCAJIOKCHHBIX y'CJ'IOBI/Iﬁ )51

-OOBSICHATH  SIBIEHUA: OpOYyHOBCKOE | TpeOOoBaHUI
JBIKEHHE, B3aUMOJECTBIE MOJIEKYy); | KoMmMyHukaTuBHbIe:
-3HaTh  OmpeneieHus  Qu3nveckux | popmyaupoBaTh, apryMeHTHPOBATH
NOHATHHA:  KOJMYECTBO  BELIECTBA, | U OTCTaUBATh CBOE MHEHUE
MOJIIpHas Macca; Ilo3naBaTenbHbIe: pa3BUBaTh
-[IOHUMAaTh CMBICTT OCHOBHBIX | MOTMBBl U HHTEPECHl  CBOEHU
¢u3NYeCKUX TMPUHIUIIOB: OCHOBHBIE | TO3HABATEIBHOM JEATEIbHOCTU
MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TEOPUH;
-MCIIONIb30BaTh IOJYYEHHBIE 3HAHUS B
MIOBCETHEBHOM KU3HU (Hampumep, y4er
pa3IMYHBIX CBOMCTB Ta3000pa3HbIX,
KMJKUX U TBEPABIX TEJ).
OcHoBbI TepMoguHaMuKH (1)
5.2 1 | IlepBoe u BTOpOE Hauano | § 55-69 -00BSICHATh SIBJICHUS: HEOOpaTUMOCTh | PerysiTUBHbIE: YMEHHE COOTHOCHTH b, T

TCPMOIAUHAMHUKN

MIPOIIECCOB B MPHUPOJIC;

-3HaTh  ompeeieHuss  (QU3NICCKUX
ITOHATHH: CTelIeHEeH CBOOOJIBI,
BHYTPCHHSISI SHEPTUsl MICALHOTO rasa,
paboTa B TepMOJMHAMHKE, KOJMYECTBO

CBOM JICUCTBUS C ILJJAHUPYEMBIMH
pe3yJbTaTaMy, ONpPENENATh CHOCOOB]
NEUCTBUHA B PAMKax MpPEUI0KEHHBIX
yCIOBUHN U TpeOOBaHUMN

KoMmmyHukaTuBHbie: hopMyIupoBa
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TEIJIOTHI, TEINIOEMKOCTh,  yICIbHAs
TEIIOEMKOCTh, HEOOPATUMBIH TIpoIieCC,
amuabatHeiid niponecc, KITJI nBurarens,
uukia KapHo;

-IIOHKMATh CMBICIT OCHOBHBIX
(¢U3NUECKUX TPUHIUIOB /TPUHIIUIIOB
ypaBHEHHUH: 3aKOHBI TEPMOJHWHAMHUKH,
teopeMa KapHo, nmpuHLMIBI JEWCTBUA
TEIIOBOM M XOJIOAUIIFHOM MaIlliH;
-MCTOJIb30BaTh TOJyYCHHbIC 3HAHUS B
MMOBCETHEBHON >KM3HU (HAIpHUMEp, TpH|
OTNIEPUPOBAHUU TIOHSTUEM «BHYTPEHHSS]
SHEPTHs» B TMOBCEIHEBHOW KU3HHU YUET|
HEOOpPaTUMOCTH TIPOILIECCOB B TPHUPOJIE]
npu MIPOBEACHUHT Pa3IINYHBIX

HKCIIEPUMEHTOB).

Th, AprYMEHTUPOBaTh U OTCTAaWBATh
CBOE MHEHUE

Ilo3naBaTenbHbIE: pa3BUBaThH
MOTHBBl WM  HHTEPECHI  CBOEH
MO3HABATEJIBHOMN 1€ATEIbHOCTH

Paznea 4 Duexkrpoaunamuka (6 4)

duekTpuyeckoe moJe (2 4)

3JICKTpI/I‘-ICCKOC I0JIE U
€ro XapakTCpruCTUKH.

§ 77-93

-0OBSICHSTD SIBIICHUS: DIIEKTPU3ALIUS TEIL,
B3aHMOﬂeﬁCTBHe HCITOABUKXHBIX|
DIEKTPUUECKUX 3apsI0B BHYTpH
OJIHOPOAHOTO JIUDIIEKTPUKA,)
ANEKTPOCTaTUYECKAs 3allInTa,
MOJIIPU3ALUS TUAJIEKTPUKA

-3HATh OMpCACIICHUA (bI/ISI/I‘IeCKI/IX
MTOHATHM: AIEKTPUYECKUI 3apsii,
AJIEeMEHTapHbIE YaCTHUIIbI, SJIEKTPUUECKOE]
rnoie, ANEKTPOCTATUYECKOE noie,
HaIpPSKEHHOCTh AJEKTPUUYECKOTO OIS,
JUHUM HANPSKEHHOCTH AJIEKTPUYECKOTO

MoJIs1, OAHOPOAHOC TI0JIC, MTOBCPXHOCTHA]

PeryasiTuBHble:
YMEHHE COOTHOCUTh CBOW JIEMCTBHUS
C IUIAHUPYEMBIMH PpE3YyJIbTaTaMH,

OCYIIECTBIISITh ~ KOHTPOJIb ~ CBOEH
ACATCIIBHOCTU B mnmponecce
JOCTH)KEHUS pe3yJibTara
ITo3naBaTenbHbIE: pabota C
nHpopmanuei;
KoMMyHuUKaTHBHbBIE: yMEHUE
OpraHU30BHIBATH y4yeOHOe
COTPYAHUYECTBO M  COBMECTHYIO

JACATCIBbHOCTD B I'PYIIIIC

b, P3




Koa

qac
OB

Conepxanue
MaTepuaja

JlomamHee
3aJaHue

IInanupyemsle pe3yJibTaThl 00y4eHHs

IIpeamerHbie

METal'lpeL[MeTHbIe

Buaber n

(popmbr
KOHTPOJIA

IIJIOTHOCTH OJIEKTPHUICCKOI' O 3aps/aa,
00beMHAs IJIOTHOCTH SJICKTPUYICCKOTI'O
3apsaga, NMOTCHUOUAJIbHAA SHECPIrusa 3apsaaa
B OJHOPOJHOM DJICKTPUYCCKOM TIIOJIC,
OHEPIus B3aHMOHCﬁCTBHH TOYCYHBIX]

3apsAa0B, IIOTCHIHAJ]
OJIEKTPOCTATUYCCKOT'O I10JI4,
OKBHUIIOTCHIIMAJIBHBIC IMOBCPXHOCTH,
OJICKTpHUYCCKas CMKOCTbD, €MKOCTbH
IIJIOCKOT'O KOHACHCATOopa, OHEPTIUs
QJICKTPHUUYCCKOI'O I10JIA;

-IIOHUMAaThb CMBICJI OCHOBHBIX|

(GU3MYECKUX 3aKOHOB /TIPUHIIMIIOB
ypaBHeHui: 3akoH KyiloHa, mnpuHIuI
CYNEpHO3UIMH TOJIEH, CBSI3b MEXKIY)|
HANpPSHKEHHOCTHIO DIIEKTPOCTATUYECKOTO
Mojis W  Pa3HOCTBIO  TMOTEHIIUAJIOB,
3aBHCUMOCTh €MKOCTH CUCTEMBI
KOHJICHCATOPOB OT TUIA UX COCTUHEHHUS,
-ACTIONIb30BaTh TOJYYCHHbIE 3HAaHUS B
MOBCEIHEBHON KH3HU: y4eT B OBITY|
SIBJICHHS DJIEKTPHU3AINHN TEII.

-3HaTh ~ OMNpeleneHus  (pU3MUecKux

MOHATHUM: ANEKTPUUECKUN 3apsn,
3JIEMEHTapHbIE YaCTHLIBI,
JIIEKTPUYECKOE 1oJIe,
JNEKTPOCTATUUECKOE noie,
HaIIPSKEHHOCTh JJIEKTPUYECKOTO I0JI,
JIMHUH HaNpPsKEHHOCTH

QJICKTPUYCCKOIO  IOJIsI, OAHOPOIAHOC

I10JIC, IMOBCPXHOCTHAs IIIIOTHOCTB
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JJIEKTPUUECKOro  3apsaa, oObeMHas
IUIOTHOCTh  3JIEKTPUYECKOI0  3apsija,
NOTEHIMaJbHAs SHEprus 3apsga B
OIHOPOJHOM  3JIEKTPUUYECKOM  IIOJIE,
SHEprus B3aUMOJEHCTBHS TOUYEYHBIX
3aps/0B, NOTEHLIHA
JIEKTPOCTATUYECKOTO 1oJs,
AKBUIIOTEHIIMAJIbHBIE IIOBEPXHOCTH,
JJIEKTPUUECKas  €MKOCTb,  €MKOCTb
IUIOCKOTO  KOHJIEHCAaTopa,  3HEprus
JEKTPUUYECKOTO OIS

3aKOHBI OCTOSIHHOTO TOKA (2 1)

JI/p 2 «3mepenne DJ1C
U BHYTPEHHETO
COIIPOTHUBIICHUS
HUCTOYHUKA TOKAY.

§ 1-12

-3HaTh  ompeeneHuss  (QU3NYECKUX
MOHATUM: ANEKTPUYECKUI TOK,
IUIOTHOCTh TOKa, cuia TOKa,
HarnpsHKeHNE IPOBOTHHKA,
COIIPOTHBJIEHUE IPOBOJHUKA, paboTa
TOKa, MOIITHOCTb TOKa,
anextpoasmwkymas cwia (3/C), myHT
K amIrepMmeTpy, n006aBoYHOE
COIIPOTHBIICHHE, COIIPOTHBIICHHE,
CBEPXIPOBOANMOCTb,

-[IOHUMAaTh CMBICII OCHOBHBIX
($U3NUECKUX 3aKOHOB /IMPUHIUIIOB /
ypaBHeHM: 3akoH Oma Uil ydacTka
[EeNH, 3aBUCUMOCTh DJIEKTPUIECKOTO
CONPOTHBIIEHUS] ~ OT  TEMIIEpaTypshl,

3aKOH Jxoyna-Jlenuna,
3aKOHOMEPHOCTH MOCJIEI0BATEIBHOTO U
HapajIeIbHOTO COEIMHEHUs

IMPOBOAHUKOB, 3aKOH Oma s TIOJIHOM

PerynstuBHbBIE: YMEHUE COOTHOCHUTH
CBOU JICWCTBUS C IUJIAHUPYEMBIMHU
pe3yJibTaTamu, OCYIIIECTBJISATh
KOHTPOJIb CBOEH JIESATEIBHOCTH B
MpOIECCe TOCTUKEHUS pe3yJibTaTta
IJIAHUPOBAHUS W PETYJSLUH CBOEH
JIeSITeIbHOCTH; paboTtathb
VH/IMBUYaJIbHO U B TPYMIIE;
[lo3HaBarenbHEIC: pabota c
y4eOHBIMU MOICTISIMU;
HCIIOIb30BaHUE 3HAKOBO-
CUMBOJIMYECKUX CPEACTB, OOIIMX
CXEM pELIEHUS;

KoMmMmyHHKaTHBHBIE:

HAaXOAWTh  OOllee  pelieHne u
paspemiath KOH(JIUKTHI HA OCHOBE
COIJIaCOBaHUs NO3ULMU U yué€ra
WHTEPECOB; dbopMyIUpOBaTh,
apryMEHTUPOBaTh U OTCTANBATh CBOE

JIP
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nenu, 3akoH OMa ajsi ydacTKa ILenH,
COJIEpIKalero S1C, I'PaHULbI
NpUMEeHUMOCTH 3aKoHa OMa,

-UCIIOJIb30BATh IOJYYCHHBLIC 3HAHUSA B

MIOBCETHEBHOM KHU3HH: npu
COOII0ICHUN MIpaBUII TEXHUKH
0e30MacHOCTH npu pabore c

AIIEKTPUYECKUMH MTPUOOpaMH:

-3HaTh  ompefeneHuss  (QU3NYECKUX
MOHSTUN: 3JIEKTPOHHAs MPOBOJUMOCTD
METAJIJIOB,  DJIEKTPUYECKMH TOK B
pacTBOpax M pacIulaBax JJIEKTPOJIUTOB,
JNEKTPUYECKUI TOK B rasax,
NIEKTPUYECKUH  TOK B BaKyyMe,

AIIEKTPUYECKUI TOK B
MOJTYTPOBOIHUKAX; MPOBOJHUKH,
JIADJTICKTPUKH, HOCHUTEIHN
ANEKTPUYECKOTO 3apsja,
AIIEKTPOJIUTUYECKAS JIMCCOITAITHS,
CaMOCTOSTEIIHHBIHN u
HECAMOCTOSTEILHBIN pa3psbl,

ANEKTPOHHASL AMUCCHS, BOJbTaMIIEpHAas
XapakTepucTuka, auon, tpuon, IJIT,
MIPUMECH, P-N-TIEPEXO;

-IIOHUMATh CMBICIT OCHOBHBIX
($U3NYECKUX 3aKOHOB /IMPUHIUIIOB /
YPaBHEHUI: 3aKOH 3JIEKTPOIN3a,
-MCIIOJIb30BaTh MOJIYYEHHBIE 3HAHUS B
MMOBCEIHCBHOM  JKM3HHU: IIOHHMaHHE
OpUHIUMIIA  padOThl  aKKyMYJISITOPA,
HCIIOJIb30BaHUE 3HaHUHI

MHEHHE, YMEHHE OpraHU30BBIBATH
yaeOHOoe COTPYIHUYECTBO u
COBMECTHYIO JICATCIBHOCTD B FPYIIIE




Ne [Koa Coaepxanue Jomamnee IIlnanupyemsble pe3yJbTaThl 00y4eHHS Buabl n
-BO MaTepuaia 3a1aHue dhopmbI
qac IIpeamerHbie MeTtanpeamMeTrHbie KOHTPOJIst
OB

HOJYIIPOBOJHUKOBOM  (DM3UKU  IIpU
BbIOOpE pa3MyHON IU(PPOBOI TEXHUKH
MarnuTtHoe noJjie. JJeKTPOMATHUTHASA MHAYKIUA (2 4)
8.1 1 | MaruuTHO€ 1oJie ¥ ero § 17-29 -00OBSACHATH SBICHUS: BO3HUKHOBEHHUE | Pery/siTuBHbIE: yMEHHE OIIEHUBATh b
XapaKTEPUCTHKH. MarHUTHOTO ToJIs, NeCTBUE | IPABMIIBHOCTH BBITIOJTHEHUST YISOHOH|
8.2 1 | 3akonu § 30-31 MarHUTHOTO TOJsI Ha MPOBOJHHUK C | 33/7a4M, COOCTBEHHBIE BO3MOKHOCTH| B, P3
3JIeKTPOMArHUTHOM TOKOM, JIEHICTBHE MAarHUTHOTO TOJISl Ha | €€ pEeIICHUs, yMEHHE COOTHOCHTH

uaaykmuu. [IpaBuno

Jlennia. CamonHAyKIIHS.

JIBUOKYIUICS 3apsil, MHapaMarHeTusM,
JTMaMarHeTusMm, (peppomMarneTusm

-3HaTh ~ ONpeneneHus  (PU3MUECKHX
MOHSATUN: MarHUTHAs WHIYKIHS, TTOTOK
MAarHUTHOM WHAYKIIAH, JIAHUU
MarHUTHOM WHAYKUHMH, CHiIa Awmrepa,
cuna Jlopenia, Macc-ciekTporpad,

-IIOHUMATh CMBICIT OCHOBHBIX
¢u3nUecKUX 3aKOHOB / TPUHIIMIIOB/
YpaBHEHUM:, TPHUHIUIT CYNEPIO3UINH,
3akoH Ammepa, Qopmyna uis pacdera

CBOM JIEUCTBUS C ILJJAHUPYEMBIMHU
pe3ysbTaTaMu, ONpPEAEIsATh CIOCOOBI
JIEUCTBUM B paMKax IPEIIOKCHHBIX|
yCJIOBHUH U TpeOOBaHUI
KoMmyHukaTuBHbIE: YMEHHE
OCO3HaHHO MCIOJIb30BaTh PEUYEBBIEC
CPEICTBAa B COOTBETCTBUM C 3ajaucy
KOMMYHHUKAllUd I8 BBIPAXKEHUs
CBOMX MBICIEl ¥ MOTpeOHOCTEH;)
dbopMynupoBaTh, apryMeHTUPOBATh U
OTCTauBaTh CBOE MHEHUE




Ne [Koa Coaepxanue Jomamnee IIlnanupyemsble pe3yJbTaThl 00y4eHHS Buabl n
-BO Marepuaja 3ajaHue $hopmbI
qac IIpeamerHsbIe MeranpeamMerHble KOHTPOJIst
0B

cunbl Jlopenna, npaswia onpeneneHus | [lo3naBarebHbIe: yMEHHE
HanpasyieHus: cuil Amnepa u JlopeHua, | onpenensTb  HOHSTHS, CO3/4aBaTh
CBA3b  MEXJy CKOPOCTBIO CBeTa U | 0000IeHus, YCTAaHABJIUBATh
MarHuTHOMU u IEKTPUYECKON | aHAJIOT UM, KJ1accu(UIMpoBaTsb,
IIOCTOSIHHBIMH, pa3BUBaTb MOTHBBI M HHTEPECHI
-MCIIOJIb30BaTh IIOJIyYEHHBIE 3HAHHS B | CBOCHU II0O3HABATEIILHOU
IIOBCCIHEBHOM  JKU3HM:  ITOHMMAHHE | IEATEIBHOCTH

uHpOpMaLIUU 00 U3MEHEHUU

MarHUTHOTO TOJNsA 3eMIM M €ro
BJIMIHUMA Ha CAaMOYYBCTBUC YCJIOBCKaA,
UCTIONIb30BaHUE 3HAHMW TIPH paboTe ¢
AIIEKTPOU3MEPUTENLHBIMU TIPUOOPaMHU,
ydeT sBJICHUS HAMarHWYWBaHHUSA U
pa3MarHM4MBaHug IpU  padboTe C
I (POBEIMU HOCUTENSIMH

-00BICHITH SIBJIEHUS:
3JICKTPOMAarHUTHAS WHTYKIIHS,
CaMOUHIYKITUS

-3HaTh  ompefeneHuss  (QU3NYECKUX
MOHATUH: BUXPEBOE  AIIEKTPUYECKOE
none, DJC MHIYKIUU B JABMKYIIUXCS
IPOBOJAHMKAX, HHAYKIMOHHBIH  TOK,
WHAYKTUBHOCTb, JHEPrUsl MarHUTHOIO
MOJIsl, MAarHUTHasE  MPOHUIIAEMOCTb,
HaMarHM4YEHHOCTb, CIHUH DJJIEKTPOHA,
JIOMEHBI

-[IOHUMAaTh CMBICI OCHOBHBIX
($U3NUEeCKUX 3aKOHOB /IMPUHIUIIOB /
ypaBHeHUM: TnpaBWwiIO JIeHna, 3aKoH
AJIEKTPOMArHUTHOU MHAYKLHH,
(dyHIaMEeHTaJIbHOE CBOMCTBO 3/M MOJIs,




Ne [Koa Coaepxanue Jomamnee IIlnanupyemsble pe3yJbTaThl 00y4eHHS Buabl n
-BO MaTepuaja 3ajaHue dopmbl
qac IIpeamerHbie MeTtanpeamMeTrHbie KOHTPOJIst
OB

UCIIOJIB30BaTh IIOJyYECHHbIC 3HAHHS B
MOBCEHEBHOM  JKM3HU  (Hampumep,
MIOHUMAaTh MPUYHMHY [OTEPh YHEPIUU B
IIEKTPOTEXHUYECKUX YCTPOMCTBAX)
Pasnen 5 Kose6anusi u BoJIHBI (2 1)
DJIeKTPOMArHUTHBIE KOJIeOAHNS M BOJIHBI (2 4)
9.1 1 | DnexTpoMarHuTHBIE § 44-46 -00BSACHATD SIBJICHU: BOJIHOBOH | PeryiasiTuBHbIe: yMEHHUE OLIEHUBATh b
KoJieOaHusl. mporiiecc, BO3HUKHOBEHHE | IPABMIILHOCTH BBIMOJHEHUS YICOHOM

92 1 HepeMeHHHﬁ TOK. §47-52 JJICKTPOMAarHUTHOTO IOJs, IIepeaayda | 3aJayd, COOCTBEHHBIE BO3MOKHOCTH b, P3
AJIEKTPOMArHUTHBIX ~ B3aUMOJCHCTBUH, | €€ pEIICHUS
MOTJIOIIECHHE, orpaxeHue, | KoMMyHuKaTuBHBIE: yMEHUE
MIpEJIOMJICHUE, nHTEep(dEpPEHINs | OCO3HAHHO WCIOJIb30BaTh pPEUYEBbIE
ANEKTPOMATHUTHBIX BOJIH, | CPE/ICTBA B COOTBETCTBUU C 3a/iauei
pacrpocTpaHeHue pPaauoOBOJIH, | KOMMYHHUKAIIUA  JUJIT  BBIPAKECHHS
pajuoNIOKanus,  MPUHIMUI  pabOThI | CBOUX MBICIEH U TOTPEOHOCTEIH;
TpanchopmaTopa; Ilo3naBaTenbHbIE: yMEHHe
-3HaTh ~ OmpeleneHus  (PU3MYECKHX | OMpeAeNsaTh TOHATHSA, CO3/1aBaTh
MOHSATUI: TIOMEPEYHBbIC U TPOAOIBHBIE | 0000IICHMS, yCTaHaBIIUBAaTh

BOJIHBI, TUIOCKAs M cpepruecKkasi BOJIHHI,
SHEprusi  BOJIHBI, JUIMHA  BOJIHBI,
CKOPOCTb  pacIpOCTPaHEHUS  BOJIHBI,
BOJIHOBAasl IIOBEPXHOCTb, JIy4, BOJIHOBOM
¢pont, 3/M BomHa, BuOpaTtop Iepua,
SHEpPrus HJIEKTPOMArHUTHON  BOJIHBI,
IUIOTHOCTbH TOTOKA 3JIEKTPOMArHUTHOTO
U3JTy4eHus, J€TEKTUPOBAHHUE,
aMIUTUTYTHAS MOTYJISIIHS,
KOJIeOaTeIbHBIN KOHTYD;

-[IOHUMAaTh CMBICII OCHOBHBIX
($U3NUEeCKUX 3aKOHOB /IMPUHIUIIOB /
YPaBHEHUM: YpaBHEHUE Oerymei

aHaJIoTruu, KJ'IaCCI/I(I)I/IL[I/IpOBaTB
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BOJIHBI, NpuHIUN [roiireHca, ycioBus
MaKcUMyMa u MUHUMYMa
uHTep(depeHINK, 3aKOH MPEeIOMIICHUS
BOJIH; CBA3b  MEXIYNEPEMEHHBIM
ANEKTPUYECKUM u MIePEMEHHBIM
MarHMTHBIM IOJISIMH, PaJlOCBS3b;
-MCIIONIb30BaTh TMOJYYCHHbIC 3HAHUS B
IIOBCEIHEBHON  KM3HU  (Hampumep,
MOHUMATh MPUHLIUIIBI
(YHKIMOHUPOBAHUS MOOMIIbHOM
(coToBOM) CBSI3U, MOHUMATh TEHJICHIIUU
pa3BUTHS TEIEBUICHNUSA).

Pa3znen 6 Ontuka (4 4)

10

Caer

n €ro

pacrnpocTpaHeHHeE.

§ 53-57

11

J/p

3 «3yuenue

TU(PAKIUU CBETaY.

§ 67-71

-OOBSICHATD SBJICHUS: NPSIMOJIMHENHOE
pacripoCcTpaHEHHE CBETa, OTPAKEHHE U
IPEIOMJIICHUE CBeETa, MIOJIHOE
OTpakeHHE CBeTa, pedpakius CBeTa,
MUpax, aleppauus; wuHTEphepeHuus,
mubpakuus, TMCIepCrs U MOspU3alus
CBETa;

-3HaThb  ONpeleieHus  (pU3nuecKux
MOHSTHUNA: TOTOK W3JIy4YEHMs], IIJIOCKOE
3epKajo, TJIaBHas OINTHYECKas OCh,
no0OYHast ONTHYECKasi OCh, MMOKa3aTelb
NpEeNOMIICHUS,  MpeAeNbHbIM  yToia
IIOJIHOTO OTPa)KE€HUs, TOHKAasl JIMH3A,

(GOKyCHOE paccTOSHHE M ONTHYECKAs
CHJla  JIMH3BI;  CKOPOCTh  CBETa,
MOHOXpPOMaTHYECKast BOJIHA,
UHTEpEepEeHIIMOHHAS u

T paKmoHHAs KapTHHBI,

PeryasiTuBHbBIE: YMEHHUE OLEHUBATH
MPAaBUIBHOCTD BBHIMOJHEHUS Y4eOHOH
3aJjaui, COOCTBEHHBIE BO3MOXKHOCTHU
eé pereHus OCYILIECTBIICHUS
OCO3HAHHOTO BBIOOpa B y4eOHOW U
ITO3HABATEJIBHON JEATEIbHOCTH

KoMMyHUKaTHBHbBIE: yMEHHUE
OCO3HAaHHO HCIIOJIb30BaTh pPEUYEBBIE
CpeACTBa B COOTBETCTBUU C 3ajaueit
KOMMYHUKAllUM s BBIPAXCHUs

CBOUX YyBCTB, MBICTIEH U
MOTPEeOHOCTEH;

Ilo3HaBaTeNbHBIE: yMEHHE
ONpENeNIATh  IOHATUS, CO3/1aBaTh
00001eHus, yCTaHaBJIMBATh

aHaJIOTUH, KJIacCU(PUIIMPOBATD

b, P3

JIP
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KOTEPEHTHBIC BOJIHBI, pa3peluaromas
CHOCOOHOCTh ONTHYECKUX PUOOPOB;
-[IOHUMATh CMBICT OCHOBHBIX
¢u3nueckux 3aKOHOB / TMPHHLMUIOB /
YPaBHEHHUI: 3aKOH  OCBELICHHOCTH,
HMPUHLINI Depma, 3aKOHBI
reOMETPUYECKOW ONTHUKH, HPUHIUIIBI
IIOCTPOEHUS N300paxKeHU B
ceprueckoM  3epKaje M JIMH3E,
NpaBWIO 3HAKOB NPU HCHOJIH30BAHUU
(GOpMyNIBI TOHKOH JIMH3BI, TPHHIHUI
I'tolirenca-®peneins, yCJI0BHE
MHHAMYMa " MaKCHMyMa
UHTEpPEPEHITMOHHON "
TpakIMOHHONW KapTHH, 3/MarHUTHAs
TEOpHsI CBETA;

-HACTIOJIb30BaTh MOJYyYEHHBIC 3HAHUS B
MOBCEHEBHOM  JKU3HU  (Hampumep,
KOPPEKLUSI  3pEHUS €  IOMOIIBIO
noxdopa  OYKOB,  JMH3,  BBIOOp
¢oToanmapara, onupasich Ha 3HAHUE €TO
ONITUYECKUX XapaKTePUCTHK,
OLICHWBATh TPEJENbl  pa3penraronei
CIOCOOHOCTH PA3JIMYHBIX ONTHUYECKHUX
npuOopoB).

Pa3znen 7 OcHOBBI cienMaIbHOM TEOPUH OTHOCUTEJIbH

octu (2 4)

12

OcCHOBHEBIE
TEOpPUH
OTHOCHUTEIBHOCTHU

9JICMCHTBI

§ 72-74

-3HAaTh OMNpPEJECICHUS MOHATUH: paguycC
[IBapimmnpaa, TOPU3OHT  COOBITHIA,
SHEpPrusg TMOKOS  Teja; IOCTYJaThl
CIIELIMAJIbHOM TE€OPUU OTHOCUTEIBHOCTH
W CIICJICTBUSA U3 HUX;

PeryasiTuBHbIE: yMEHUE OIIEHHUBATH
MPABWJILHOCTh BBITIOTHEHUS Y4eOHOMH
3aJlau, COOCTBEHHBbIE BO3MOKHOCTH
€€ pElIeHUss, YMEHHE COOTHOCHTH|

CBOM JCWCTBHS C IUIAHHUPYEMbIMU]

b, P3




Koa

qac
OB

Conepxanue
MaTepuaja

JlomamHee
3aJaHue

IInanupyemsle pe3yJibTaThl 00y4eHHs

IIpeamerHbie

MeTal’lpeHMeTHbIe

Buaber n

(popmbr
KOHTPOJIA

-OIIMCHIBaTh IMPUHLUUIHAIBHYIO CXEMY
onblTa MalikenbcoHa—Mopiu;
-OLICHUBAaTh  KPUTHYECKHH  paauyc
YEPHOU JBIPBI, SHEPTHUIO IIOKOS YACTHILL,
-00OBACHATH YCIIOBHS, IPU KOTOPBIX
MMPOUCXOOUT AaHHUTHWIALUA U POXKIACHUC
napsl 4acTull.

pe3yJbTaTaMy, ONPENENATh CHOCOOB]
JNEUCTBUA B PAMKax IPEUIOKEHHBIX
yCJIOBHUH U TpeOOBaHUI
KommyHukaTuBHbIe: yMEHHE
OCO3HAHHO HCIIOJb30BaTh pEYEBBIC
CPEICTBA B COOTBETCTBHMHU C 3ajauecit
KOMMYHMKAllMM  JUIsl  BBIPAYKEHUS
CBOMX YyBCTB, MBbICIIEN U
noTpeOHOCTEH

Ilo3HaBaTenbHbIE: yMEHUe
ONpEAENATh TOHATHUSA, CO3/1aBaTh
00001eHus, yCTaHaBJIMBAThH
aHAJIOTHH, KJIacCu(UIMPOBATh

Pa3zpnen 8 DuemenThl kBaHTOBOM u3uku (4 4)

131

KBanroBas npupoaa
ceera. Dotorhdext n
€ro MprUMEHEHHUE.

§ 75-77

13.2

Crpoenune atoma. OTbITHI
Pezepdopna. Teopus
bopa.

§ 78-82

14

PannoakTuBHOCTS.
CtpoeHune aTOMHBIX
saaep. SlaepHble peakuuu:
BH/JIbI U IPUMEHEHUE.

§ 83-85

-OOBSICHATh ~ SIBJICHHS:  PaBHOBECHOE
TEIIoBoe  m3nydeHue, (Gorodddexr,
sbdexkr Komnrona, maBieHuEe CBeTa,
XUMHYECKOE JICHCTBUE CBETA, 3aIMCh U
BOCTIPOM3BEICHHE 3BYKa;

-3HaThb ~ ONpEJEeNeHHUs  (PU3MUECKHUX
HOHATHI: aOCOJIOTHO YEpHOE TeJo,
KBaHT, (OTOH, JHEPrusi W WMITYJIbC
doToHa;
-IOHUMAaTh
buznuecKux
THITOTE3a
dbotorddexra;
-ACTIONIb30BATh IOJyYeHHBIC 3HAHHS B
MOBCEJHEBHOM  JKW3HU  (HaAmpumep,
NOHMMAaHWE  TPUHIMIIOB  CO3/aHUS
dbotorpadun).

-00BSACHATH SIBJICHUS: M3JIyYCHUE CBETa
aTOMOM, KOPITY CKYJISIPHO-BOJIHOBOH

CMBICII
3aKOHOB
IInanka,

OCHOBHBIX
/TIPUHITUTIOB:
TEOpHs

PeryasituBHbIe:
YMEHHUE COOTHOCUTH CBOU JEHCTBHS C
IIJIAHUPYEMBIMU pe3yabpTaTamy,

OCYIICCTBIIATDH KOHTPOJIb CBOCH|
JACATCIIBHOCTH B IIpOoLeCcCe
JOCTHIXKCHUA pe3yibTaTta

b, T

ITo3naBaTe/bHbIE: pabora C
uH(popManuei;
KoMMyHuKaTHBHbBIE:
OpraHH30BBIBAThH
COTPYAHUYECTBO W
AEATEeNLHOCTD B TPYTIIe

yMEHHUE
yueOHOe
COBMECTHYIO

b, P3




Ne [Koa Coaepxanue Jomamnee IIlnanupyemsble pe3yJbTaThl 00y4eHHS Buabl n
-BO MaTepuaja 3aJaHue dopmbl
qac IIpeamerHbie MeTtanpeamMeTrHbie KOHTPOJIst
OB

Jyaln3M;
-3HaTh  ONpeACNiCeHUs  (PU3HUECKHUX
TMOHATHH: MOJICITh Tomcona,

IUTAHETapHas MOJEJb aroma, MOJEIb
atoma Bojopona Mo bopy, sHeprus
WOHM3AIMKM,  BOJHBI  BEPOSATHOCTH,
Ja3ep, MHAYLHUPOBAHHOE U3IIyYECHHUE,;

-[IOHUMATh CMBICIT OCHOBHBIX
(GU3UUECKUX 3aKOHOB /IPUHIUIOB /
ypaBHEHUIA: CIIEKTpPaJIbHBIC

3aKOHOMEpPHOCTH, TOCTyJaaTel  bopa,
runore3a Je bpoisid, COOTHOLIEHHE

HEOIPEIEIEHHOCTEN I'eiizen6epra,
npuHuun  [laynu,  nepuoaunueckas
cucreMa Menpeneesa, MIPUHIUIT

JICHCTBHSI JIa3€POB;

-MCIIONIb30BaTh TOJIYUYEHHBIE 3HAHUS B
MOBCEIHEBHON  KHM3HU  (Hampumep,
OLICHUBATh «JHEPIreTUYECKUIl BBIXOI»
Ja3€pHOT0 M3JIy4YEHHsI, UCIOJIb3yEMOTO
B MEJIUIIUHCKHX IIEJISX)

-OOBSICHATh SIBICHUSI: €CTECTBEHHAs U
HCKYCCTBEHHAsI PaaloOaKTUBHOCT;
cnaboe B3aMMOJIEHCTBHE,
B3aUMOJICHCTBUE KBAPKOB;

-3HaTh ~ OMNpeleneHus  (pU3MUecKux
TTOHSTUH: anbda-, 6eta- W raMma-
U3Iy4eHus, Nepuoja  Iojypacnaja,
M30TOIbI, HEHUTPOH, NPOTOH, SAECpPHBIE
CWIBI, CWUJBHOE  B3aUMOJCHCTBHUE,
BUPTyaJbHbIE  YaCTHIIbl,  ME30HBI,
HYKJIOHBI, JHEpPrusl CBSI3U ATOMHBIX
A0ep,  yAENbHas  DHEPrus  CBA3M,
SHEPreTUYECKH  BBIXOJ  SIAEPHBIX




Koa

qac
OB

Conepxanue
MaTepuaja

JlomamHee
3aJaHue

IInanupyemsle pe3yJibTaThl 00y4eHHs

Buaber n

IIpeamerHbie MeTtanpeamMeTrHbie

(popmbr
KOHTPOJIA

peaxkuu,
KpUTHYECKast
peakmuu, 7032
AQHTUYACTUIA, TO3UTPOH, HEUTPHUHO,
MPOMEXKYTOUHbIE OO30HBI, JICMTOHBI,
aJIpOHBI, OApUOHBI, ME30HBI, KBAapKH,
TJTFOOHBI
-IIOHUMATh
buznyeckux
/TIPUHIIATIOB/ypaBHEHUA: 3aKOH
paJIMOAaKTUBHOTO  pacraja, IPaBHIIO
cMelIeHus; rumnote3a [laymm, cynHocTh
pacmajia 3JIeMeHTapHbIX YacTHII, €ANHAS
TEOpHs CJIA0BIX M DIIEKTPOMArHUTHBIX
B3anUMOJICUCTBUHI

-HCTIONIb30BaTh TOJTYYCHHBIE 3HAHHUS B
MOBCEIHEBHON  KHM3HU  (Hampumep,
3HATh CrocoObl 3aIIUTHI oT
paJIMOaKTUBHBIX U3TYUEHUI

SIIEPHBIA
Macca,

peaxTop,
TEpPMOsIIEPHbIE
U3JTyYEHUS;

CMBICJI OCHOBHBIX

3aKOHOB

CamocTrosiTesbHast padora (297 4)

Tema

Kon.u

ACOR Buasr pabot

dopma OTYETHOCTH

Cpok cnaun

duzuka "
MO3HAHUA

eCTCCTBeHHO'HayLIHHﬁ

METOI

3 Pabora c nutepartypoit u ap.

Y CcTHO, THCEMEHHO
MCTOYHUKAaMHU HH(OpMaluu

DK3aMeH

Kunematuka
MaTepHAIbLHON TOUYKHU.

IIPSAMOJIMHEMHOTO

IBIKCHUS

5 Pabora ¢ ntureparypoii u nip.

YCTHO, TUCHbMEHHO
WMCTOYHUKAaMU HH(GOpMaluu

OK3aMeH

Kunematuka
MaTepHAIbLHON TOUYKHU.

KPHUBOJIMHEHHOT O

IBIKCHUS

5 Pabora ¢ ntureparypoii u nip.

Y CTHO, TUCHBMEHHO
MCTOYHUKAaMU HHGOpMaluu

OK3aMeH

Pemenne 3apgau

oo

TeMe «MexaHndeckoe

5 Pemmrenue 3agay st qoMamigen IIncrmenno

JlomamHss KOHTPOJIbHAs




IBIDKECHHEY.

KOHTPOJILHON pabOTHI

pabota

MexaHndeckoe JBHKCHUC.

CocraBiieare 0000aroIein

5 S — [MucemenHO Jomamrnss pabora
MexaHHYeCKOe JBHKCHUE o
6 a Ob6o6maromuii Tect IIucemenHO Jomainsis pabora
Pemenue 3agau no reme «CHIIBI B MEXAHHUKE) Pemenue 3agayu ajis JoMalHei OMAIIHSS KOHTPOJIbHAS
7 o ITucemenHo
KOHTPOJIbHOM pabOThI pabota
Pemenue 3agau mo teme «lIprMeHeHHEe 3aKOHOB Pemenue 3agay ajis JoMalHen OMAIIHSS KOHTPOJIbHAS
8 o ITucemenHo
Hproronay» KOHTPOJIbHOW pabOThI pabora
YcnoBue paBHOBECHS TBEPIBIX TEI PaGorta ¢ nureparypoi u ap.
9 p P patyp P VCTHO, MUCEMEHHO DK3aMeH
HMCTOYHUKAMH HH(OpMaIUu
10 Pewenne 3amau no teme «YCIOBHE PAaBHOBECHS Pewenue 3anau uis noMaHen TTHCBMCHHO JlomanHss KOHTPOJIbHas
TBEPJBIX TEI KOHTPOJIbHOW pabOThI pabora
WUmmynec. 3aKkoH  COXpaHCHHS  HMITyJbca. Pabota ¢ nmurepaTypoii u ap.
11 y P y patyp P Y CTHO, MHCEMEHHO DK3aMeH
PeakTnBHOE OBIDKCHUE. HMCTOYHUKAMH HH(OpMaITUH
12 Pemenne 3amau mo Tteme «Mmmynbc. 3akoH Pewmenue 3anau uis noMaiHen TTHCBMEHHO JlomanHss KOHTPOJIbHAs
COXpaHEHHUS UMITYJIbCay. KOHTPOJIbHON pabOThI pabora
Nmnynsc. 3aK0H COXpaHCHUS UMITYIIbCA. CocraBieHHe OIIOPHOTO
13 Y P Y COHCIICKTa P [TuceMenHO Jomaminss paborta
PaboTa 1 MOIITHOCTb. PabGoTa ¢ murepaTypoii u ap.
14 patyp AP YCTHO, MHCEMEHHO DK3aMeH
WMCTOYHUKAMU WH(GOpMaILIUU
Mexanndeckass DHEpPrus M €€ BHALL. 3aKOH PabGoTa ¢ murepaTypoii u ap.
15 P a patyp AP YcTHO, IMCEMEHHO DK3aMeH
COXPAaHEHHUS SHEPTHUH. MCTOYHUKAMU WH(GOpMaILUU
16 Pemenue 3agad mo reme «MexaHu4ueckasi SHEPTUS Pemrenue 3amay ays qomaniHen TTHCEMEHEO JlomanrHsist KOHTPOJIbHAS
U €¢ BHJIbI. 3aKOH COXPAHCHWSI SHEPTUI. KOHTPOJIBHOH pabOThI pabota
Mexanuueckass SHeprus H ee BUABL. 3aKOH CocraBieHue OmopHOTro
17 [TucebmeHHO Jomamnrasis pabota
COXPAHCHHUS SHEPTHH. KOHCIIEKTa
Mexanuka o
18 Ob6o6maromuii Tect [TucbmenHo Homamnsis pabora
Temmeparypa. OcHoBHOe ypaBHeHHEe MKT. Pabora ¢ nmuteparypoii u ap.
19 patyp M patyp P Y cTHO, IHCEMEHHO DK3aMeH
HMCTOYHUKAMH WH(OpMaIUu
Pemenue 3amau mo teme «OCHOBHOE ypaBHEHUE Pemienue 3agau ajis JoMalHen OMAIIHSS KOHTPOJIbHAS
20 [TuceMeHHO

MKT».

KOHTPOJIbHOW pabOThI

pabora




VYpaBHeHHe Menpeneesa-Kianeipona.

Pabota c nurepatypoit u ap.

21 YCTHO, MHCEMEHHO DK3aMeH
M3onponeccsl. WMCTOYHUKAMU WH(MOpMaLIUU
VpaBHeHHE Menneneesa-Kiamnetipona. IToaroroBka kK 1a00OpaTOPHOU
22 I/Igonpoueccm A p g pabore patop [TuceMeHHO, ycTHO Ha 3anstun
23 Pemenue 3ajaq o  TeMme «YpaBHEHUE Pemenue 3amay a1 JoMarnrHei TTHCEMEHHO JloMallHsisi KOHTpOJIbHAS
MenpaeneeBa-Knaneripona. M3onpoueccon» KOHTPOJIBHON pabOThI pabota
dazoBEII mepexon KUOKOCTh-map. HMcmapeHwue Pabora ¢ aureparypoii u ap.
24 PEXOI a p P ’ patyp P YCTHO, MHCEMEHHO DK3aMeH
KOHJIeHcalHs1, KuleHue. BiakHoCTb. WMCTOYHUKAMU WH(GOpMaIIUN
IToBepxHocTHOE HaTsDKEHUE. CmMmauuBaHUe. Pabora ¢ mureparypoii u ap.
25 P patyp P YCTHO, MHCEMEHHO DK3aMeH
Kanwuispuele siBiaeHusl. WMCTOYHUKAMU WH(GOpMaIIUN
TBepavle Tena: cTpykTypa U cBoiicTBa. Da3oBbIi Pabora ¢ mureparypoii u ap.
26 PA PYKTYP patyp P Y CTHO, THCEMEHHO OK3aMeH
Mepexo] TBEPIOE TEIO-KUIKOCTb. HMCTOYHUKAMU HH(POpMaIIUN
27 Pewienue 3anau no reme «ArperaTHble COCTOSIHHS Pemenue 3amau st moManrHen TTHCEMEHHO JloMarHsis KOHTPOJIbHAS
BEIECTBA U (Da30BBIC MMEPEXOJIBIY. KOHTPOJIbHOW pabOThI pabora
Bayrpenuss osueprua. PabOora rasa. Ilepsblid Pabora ¢ mureparypoii u ap.
28 yIP p p patyp P VY CTHO, TUCEMEHHO OK3aMeH
3aKOH TEPMOJTMHAMHUKH. HMCTOYHUKAMH WH(OPMAITAN
IIpuMeneHnue mepBOro 3aKO0HA TEPMOIUMHAMHUKH K Pabota ¢ murepatypoii 1 ap.
29 P P . PMOZ patyp P YcTHO, TMCBEMEHHO DK3aMeH
n3onporeccam. AnrabaTHBIN TIporecc. HMCTOYHMKAMHU WH}OpMaIu
Pemenue 3agau no teme «llpuMeHeHne mepBOro o
Pemenue 3amayu a1 JoMariHel JloMarHsis KOHTPOJIbHAS
30 | 3akoHa  TEpPMOIWHAMHUKH K  H30IpOIEccaMm. N ITucemenHo
- KOHTPOJIbHON pabOoThI pabota
AmmabaTHBIN MPOIIeCC).
TemnoBele ABUTATENN U XOIOLWIbHBIE MAIIWHEL. Pabora ¢ aureparypoii u ap.
31 o . A patyp P YCTHO, MHCEMEHHO DK3aMeH
BTOpoii 3aK0OH TepMOAMHAMUKH. WMCTOYHUKAMU WH(HOpMAIIUN
CocTaBiieHHE OIIOPHOT'O
32 | TepmoauHaMuKa p [TucemensO omarmrasg padbora
KOHCITIEKTA
33 | TepmoanHaMuKa O06o0mIaromuii TecT [MucemenHO JlomanmHss pabora
DIIEKTPUYECKOE IIOJIE M €ro XapaKTEePUCTUKH. Pabora ¢ nureparypoii u ap.
34 p . p p patyp P VcTHO, MUCEMEHHO DK3aMeH
[TpuHIIMTT CynepIIo3uIK MOJIEH. HMCTOYHUKAMH WH(OpMaIUu
Pemienne 3amau mo Teme «XapaKTEPUCTUKH .
Pemenue 3amau it foMalHen .
35 | anektpuueckoro moss. [IpuHIMN cynepno3unuu N ITucemenHo Mai
. KOHTPOJIbHON paboThI
MOJIEH.
Pabora cum  DAEKTPOCTATHYECKOTO TOJIAL. Pabora ¢ aureparypoii u ap.
36 p patyp P Y CTHO, THCEMEHHO DK3aMeH

HOTGHHI/I&J’I. 3KBI/IHOTGHHI/IaJ'H)Ha$I ITOBCPXHOCTE.

MCTOYHUKAaMU HH(OpMaluu




DnekTpuueckoe mnosie B BeuecTse. [IpoBoaHuku u

Pabota c nurepatypoit u ap.

37 VCTHO, MUCEMEHHO DK3aMeH
JIUAJIEKTPUKHU B 3JIEKTPUYECKOM TOJIE. WMCTOYHUKAMU WH(MOpMaLIUU
DIEKTPOEMKOCTb. Konpgencarop. OHeprus Pabora ¢ nmureparypoii u ap.
38 P A p p patyp P VcTHO, IUCEMEHHO DK3aMeH
KOHJIEHCATOpA. HMCTOYHUKAMU WH(GOpMAIIUU
39 Pemenue 3amau mo teme «KoHaeHcaTop W €ro Pemrenue 3amad ay1s qomaniHen TTHCEMEHEO JlomanrHsisi KOHTPOJIbHAS
XapaKTEPUCTHKIDY KOHTPOJILHON paboTHI pabota
CocTraBjeHHE OIIOPHOTO
40 | DnexTpuyeckoe moJje COHCIICKT p [TucemenHoO Homamrssist pabota
41 | DnexTpuueckoe nojie Ob6o06maromuii Tect [TuceMeHHO Homamnsis pabora
[locTOAHHBIM ~ JJIEKTPUYECKMH TOK M €TI0 .
PaGoTa ¢ nmutepatypoii u mp.
42 | xapaktepuctuku. 3akoH Oma aiisi y4acTka Ieru. VYC¢THO, TUCBMEHHO DK3aMeH
HMCTOYHUKAMU WH(POpMALIUN
CoenyHEeHNE IPOBOIHUKOB.
[IoCTOSIHHBIN ~ JNEKTPUYECKUA TOK W €ro .
[ToaroroBka k 1abopaTopHOi
43 | xapaktepucTuku. 3akoH OMa g ydacTKa IIeTH. AGoTe [TucbmeHHo, yCTHO Ha 3ansaruu
CoennHeHne MPOBOIHUKOB. P
44 Pemenne 3amau no teme «NEKTPUUYECKUN TOK U Pewmenue 3anau uis noMarHen TTHCBMCHHO JlomanHss KOHTPOJIbHAs
ero xapaktepucTuku. CoenHeHrne MPOBOTHUKOBY KOHTPOJIbHOW pabOThI pabora
OJIC. 3akon Oma 1151 TTOJTHOM TEeTIH. Pabora ¢ nureparypoii u ap.
45 A g H patyp AP YCTHO, MHCEMEHHO DK3aMeH
HMCTOYHUKAMH HH(OpMaITUH
46 Pemenne 3amau no teme «3JC. 3akon Oma st Pemenue 3amgau st nomanrHen TTHCEMEHHO JlomaniHsisi KOHTPOJIbHAs
TTOJTHOM ISITH KOHTPOJIbHOW pabOThI pabora
OJIEKTPUYECKUI TOK M €ro XapaKTepUCTUKH. CocraBiieHHE OIIOPHOTO
a7 3axon Oma KOHCIICKTA IIucemenHO Homamnsis pabota
DNEKTPUISCKHUH TOK B METAJIaX M KUJIKOCTSX. Pabora ¢ nmureparypoii u ap.
48 p A patyp AP YCTHO, MHCEMEHHO DK3aMeH
WMCTOYHUKAMU WH(GOpMaLIUU
ONEKTPUYSCKUM TOK B  IOJIYIPOBOJHHUKAX. Pabora ¢ nmureparypoii u ap.
49 p YHpOBOA patyp AP YCTHO, MHCEMEHHO DK3aMeH
[TorynpoBOTHUKOBBIE TPUOOPHI. WMCTOYHUKAMU WH(GOpMaLIUU
DIIEKTPUUYCSCKUI TOK B BEIIESCTBE 3amoHeHre 0000IIaromeH
50 P m S — I[TuceMeHHO JlomanmHss paborta
MarauTHOE 1I0JIE M €T0 XapaKTePUCTUKH. Pabora ¢ nuteparypoii u ap.
51 p p patyp P Y CTHO, THCEMEHHO DK3aMeH
HMCTOYHUKAMU UH(POpMaIIUU
52 | 3aKOH 3JICKTPOMArHUTHOM WHAYKIUU. [IpaBuio Pabora ¢ nuteparypoii u ap.
p AYyKQ p patyp P Y CcTHO, THCEMEHHO JK3aMeH

Jlenna. CaMOMHIyKIIHSL.

MCTOYHUKAaMU HH(OpMaluu




MarauTHOe TOJIE MU €r0  XapaKTEPUCTHKH.

CocraBieHHne OnOpHOTo

53 [TucbmenHo Homamnsis pabora
DNeKTpOMarHuTHAsE WHIYKITHS KOHCITIEKTA
Mexaauueckne KoieOaHMs W BOJH: BUIBI Pabora ¢ aureparypoii 1 ap.
54 AL, patyp P YcTHO, IHCEMEHHO DK3aMeH
XapPaKTEPUCTUKH. WMCTOYHUKAMU WH(GOpMaIIUN
Mexannueckue KojeOaHMsI M BOJH: BHIBI, CocraBiieHHE OITOPHOTO
55 [TucemenHO Homamrasis pabota
XapPaKTEPUCTUKH. KOHCIIEKTa
56 Pemenne 3amayu mo TeMe «MexaHUYECKHUE Pemenue 3amay i foMaraein TTHCEMEHEO JlomanrHsisi KOHTPOJIbHAS
KOJIe0aHUs U BOJIHBD) KOHTPOJIBHOW pabOThI pabota
DIEeKTpOMAarHuTHLIE  KOJeOaHUsl. I'enepato Pabora ¢ mureparypoii u ap.
57 P . parop patyp P YcTHO, THCEMEHHO DK3aMeH
DJIGKTPOMATHUTHBIX KOJICOAHHH. WMCTOYHUKAMU WH(GOpMaIIUN
IlepeMeHHBIN TOK. ConpoTHuBlieHIE Pabora ¢ mureparypoii u ap.
58 p p ’ patyp P Y CTHO, THCEMEHHO OK3aMeH
WHJIYKTHBHOCTh M €MKOCTb TICTIH. HMCTOYHUKAMHU WH(OPMAIUN
59 Pemenue 3anau no reme «llepeMeHHbIi TOK. Pemrenue 3agadq a1 joMaiiHeun TTHCEMEHEHO JloMalHss KOHTpOIbHAs
KOHTPOJIbHON pabOoThI pabota
[IpeoGpazoBanue MIEPEMEHHOT0 TOKa. .
PaGoTa ¢ nmutepatypoii u 1p.
60 | Tpaunchopmarop. Ilepemaua w pacmpeseeHHe YCcTHO, TUCBMEHHO DK3aMeH
WUCTOYHUKAMU WH(HOpMAITUN
SHEPTUH.
DNeKTpOMarHuTHeIe KojieOaHus. [lepemeHHBI CocraBiieHHE OITOPHOTO
61 TOK COHCIICKT ITucemenno Homamnrasis pabota
DiiekTpoMarsuTHele KosebaHus. IlepeMeHHBIN o
62 ToK p p O06001IaroIIni TECT ITuceMeHHO JlomanmHsis paboTta
CBeT U ero pacIipocTpaHeHuE. Pabora ¢ aureparypoii 1 ap.
63 paciipoctp patyp P VcTHO, MUCEMEHHO DK3aMeH
WMCTOYHUKAMU WH(HOpMAIIUN
64 Pemenune 3agau o TEME «3aKOHEBI Pemenne 3amay msg fomanrsen TTHCEMEHHO JloMarHsis KOHTPOJIbHAS
TEOMETPUUECKONU ONTHKI KOHTPOJIbHOW pabOThI pabora
JIuusel. IlocTpoeHne wW300pakeHWI B JIMH3AX. Pabora ¢ mureparypoii u ap.
65 P P patyp AP Y cTHO, IHCEMEHHO DK3aMeH
Onrtuyeckne mpudopHI. HMCTOYHUKAMH WH(OpMaIUu
I'eomeTpuueckas ontuka CocraBiieHHE ONIOPHOTO
66 COHCIICKTA I[TucemenHO JomamrHss pabota
67 Pemenne 3amau no TemMe «JIMH3BI W ee Pemrenue 3agayq qiis qoMamiHeun TTHCEMEHEO JloMalHsst KOHTpOIbHAS
XapPaKTEPUCTUKIY KOHTPOJIbHOW pabOThI pabora
BoiHOBEIE IBIEHUA CBETA. Pabora ¢ nureparypoit u ap.
68 patyp AP VCTHO, MUCEMEHHO DK3aMeH
HMCTOYHUKAMU WH(GOpMaluu
69 BoJIHOBBIE AB/EHNUS CBET. [ToaroroBka K J1abopaTopHOM [TucebmenHo, yCTHO Ha 3anstun




pabote

Pemenne 3aJaa4 I10 TEME «BomHOBas onTuka.

Penrenue 3amau a1 [oMariHen

Z[OMaH_IHHH KOHTPOJIbHAasA

70 N ITucemenno
KOHTPOJIBHOU pabOTHI pabota
HNzyuenne A3JTyYEeHUH u CIIEKTPOB. Pabora ¢ aureparypoii u ap.
71 Y N y B patyp P YCcTHO, TUCEMEHHO DK3aMeH
CriekTpabHbBIN aHAIIN3. WMCTOYHUKAMU WH(GOpMaIIUN
72 | Onmnxa O06o0maromuii TecT [MucemenHo JomamnHss paborta
KBantoBas mpupona ceta. ®otorddexkr u ero PaGora ¢ nureparypoi u np.
73 Y CTHO, TUCEMEHHO OK3aMeH
PUMCHCHUE. HMCTOYHUKAMU WH(GOPMAIUN
74 Pemenue 3amau o teme «Potodpdexm» Pemenue 3agayq qiis qoMamiHeun TTHCBMEHHO JloMalHsst KOHTpOIbHAS
KOHTPOJIbHOW pabOThI pabora
Crpoenne atoma. OmbeiTel Pesepdopna. Teopus Pabora ¢ nmuTeparypoii u ap.
75 P pdopa p patyp AP Y CTHO, MHCEMEHHO DK3aMeH
bopa. HMCTOYHUKAMH HH(OpMaIUH
76 Teopust bopa. ®otodddexr O000marommii Tect ITucemennoO Homamnrasis pabota
PagnoaxktuBHOoCcTE. CTpoeHHE AaTOMHBIX SIIED. Pabora ¢ mureparypoii 1 ap.
77 5 p JIep patyp AP YCTHO, MHCEMEHHO DK3aMeH
SnepHble peakiuu: BUABI M IPUMEHEHHE. WMCTOYHUKAMHU WH(GOpMaIUU
PannoaktrBHOE H3ITyUeHNE 3anoaHenne 0000maroIen
78 A y Ta6HHHHm m ITucemenno Homamnsis pabota
79 Pemenne 3amau mo teme «OIeMEHTHI KBAaHTOBOMU Pemenne 3amad qi1s JoMarrHei THCBMCHHO JloMalHsisi KOHTpOJIbHAS
bHU3UKIY. KOHTPOJIbHON paboThI pabota
80 Pemenue 3amau mo teme «SnepHbie peakium. Pemrenue 3aga4 mist JoMalrHen TTHCEMEHEO JlomanrHsist KOHTPOJIbHAS
KOHTPOJILHON pabOTHI pabota
81 PajnoakTHBHOCTE O000IIaroIui TECT ITucemenHo JomamnHss paborta

[Tpu oopmaenun padbodeit mporpaMmbl OB UCITOIH30BAHBI CIICTYIONTNE YCIOBHBIE 0003HAYCHUS:

T — Tect

DO — ppoHTATBHBIN OMIPOC
b - Oecena

P3 — pemenue 3amgau

CP - camocrosTenbHas padora
KP- xonTponpHas pabora
JIP — naboparopHast pabota




Onucanue MaTepuaIbHO-TEXHUYECKOM 0a3bl

Aynautopust Ne 408 — YyeOHasg ayauTopusi Uisl IPOBEIEHUS TEOPETUUYECKUX 3aHATUN (YPOKOB),
MIPAKTUYECKUX 3aHATUN, TPYNIOBBIX M HMHIMBHUIYAJIbHBIX KOHCYJIbTALMN, TEKYILEro KOHTPOJIA U
MIPOMEXYTOYHOH arrectanuu. KaOuHnet pu3nkm.

Aypautopust Ne 229 - VyeOHast ayautopus AJid NPOBEACHUSI, TEOPETUUECKUX 3aHATUN (YPOKOB),
TCKYLICTO KOHTPOJIA U HpOMeH(yTOqHOﬁ aTTeCTaluu. KOMHBIOTepHBIﬁ KJ1acc.
Ocnamennoctb: Komminexkr mebenu. Texnuueckue cpeacrBa oOyuenus: IIK, mynpTumenuiinoe
o0opyaoBaHue.

[lepeueHp NMLIEH3MOHHOTO MPOTrPAMMHOI0 o0ecrieueHus. TeXHUYecKue cpeacTBa 00yUeHUs:
- WIinXP, 7, 10 — Dream Spark Premium Electronic Software Delivery (3 years) Renewal 1203984220
- Kaspersky Endpoint Security 10 aist Windows — 356-160615-113525-730-94
- [IpaBa na I1O Net Police School xns Traffic Inspector Unlimited
- [IpaBa na I1O Traffic Inspector Anti-Virus powered by Kaspersky Special
-Trafficlnspector(Kontpaxr 524 JIBI'YIIC ot 15.07.2019)

MeToauyeckne MaTepuaIbl

Tecm

Kakx wu mrobast apyras ¢opma MOATOTOBKM K KOHTPOJIIO 3HAHUM, TECTUPOBAHUE HMEET P
0COOEHHOCTEH, 3HaHUE KOTOPBIX MOMOTaeT YCIEHIHO BBIIOJHUTH TECT Mo (u3uke. MOXHO 1aTh
CJIEIYIOIINE METOINYECKUE PEKOMEH AN

* IIpexxae Bcero, cieayeT BHUMATEIbHO M3YYUTh CTPYKTYpY TECTa, OLIEHUTh 00bEM BpPEMEHH,
BBIICNIIEMOT0 HA JAHHBIA TECT, YBUJETb, KAKOTO THUIA 3a/laHUsi B HEM COJEPXKATCA. DTO MOMOXKET
HACTPOUTHCS Ha paboTy.

* Jlydiie HaYMHATH OTBEYATh HA T€ BOMPOCHI MO (PU3UKE, B MIPABHIBHOCTH PEUICHHS] KOTOPBIX HET
COMHEHUH, TOKa HE OCTAHAaBJIMBAsACh HAa TEX, KOTOPbIE MOTYT BbI3BaTh JOJTHE pa3AyMbs. ITO
MO3BOJIUT YCTIOKOUTHCSI M COCPETOTOUUTHCS Ha BBIMOJIHEHUN 00Jiee TPYIHBIX BOIPOCOB.

* O4eHb BaXKHO BCEI/1a BHUMATEIBHO YUTATh 33JJaHUsl 10 KOHIA, HE MBITAsICh MOHAThH YCIOBUS «I10
MEPBBIM CJIIOBaM» WJIM BBIMIOJHUB MOJ00HBIE 3a/laHUs B MPEAbIAYLINX TeCTUpOoBaHMsIX. Takas crienika
HEpEeNIKO MPUBOUT K JIOCATHBIM OIIHOKAM B CAMBIX JIETKUX BOIPOCAX.

» Eciiu Bbl He 3HaeTe oTBeTa Ha BONPOC WJIM HE YBEPEHBI B MPAaBUIBLHOCTHU, CIEAYET MPOMYCTUTh
€ro U OTMETHUTb, YTOOBI TOTOM K HEMY BEPHYThCH.

* [Icuxonoru TakXke COBETYIOT IymMaTh TOJIBKO O TeKylleM 3aiaHuu. Kak mpaBuio, 3agaHusi B
TeCTax MO (U3MKEe He CBA3aHbl JPYyr C JAPYIrOM HEMNOCPEJICTBEHHO, I0ATOMY HEOOXOIMMO
KOHIEHTPUPOBATHCS HA JAaHHOM BOIPOCE U HAXOAUTh PEUIeHMs, MOAXOAsIINe UMEHHO K HeMy. Kpome
TOTO, BBIMOJIHEHHE 3TOM PEKOMEHIAlMU JacT €Ile OAWH ICUXOJOTHYEeCKUH H(PPEKT — MO3BOIUT
3a0BITh O HEyJlaue B OTBETE Ha MPE/bITYIINI BONPOC, €CIIM TAKOBas UMENa MECTO.

* MHoTr#He 3a/1aHHUsg MOXHO OBICTpEe PelINTh, €CITU HE UCKATh Cpa3y MPaBUIHHBINA BapHaHT OTBETA,
a TMOCJIeIOBaTeNIbHO HUCKIIIOYaTh T€, KOTOPbIE SIBHO HE MOAXOAAT. MeToJ HCKIIIOUEHHUs MO3BOJISET B
WUTOT€ CKOHIIECHTPUPOBATh BHUMAHHUE Ha OJJHOM-/IBYX BEPOSITHBIX BapHaHTaX.

 PaccunThiBaTh BBINOJIHEHUE 3a/IaHUN HY’KHO BCErzia Tak, YTOOBI OCTAJIOCh BPEMS Ha IIPOBEPKY U
nopabotky (mpumepHo 1/3-1/4 3annanupoBaHHOTO BpeMeHH). Toraa BeposSTHOCTh OMUCOK CBOAMUTCS K
HYJIIO ¥ UIMEETCSI BpeMsi, YTOObI HabpaTh MakKCUMyM OaJlJIOB Ha JIETKUX 33/IaHUSX U COCPEIOTOUUTHCS
Ha peluieHnH 0oJiee TPYAHBIX, KOTOpbIe BHAYAIE IPUIIUIOCH TPOIYCTUTh.

* IIponiecc yraapiBaHUsl MPaBWIBHBIX OTBETOB JKEJNATEIIbHO CBECTH K MHUHMMYMY, TaKk Kak 3TO
YpeBaTo TeM, 4YTO oOOydammuics 3a0yAeT O TJIaBHOM: YMEHHHU HCIOJIb30BaTh MMEIOIINECs
HaKOIUICHHBIE B y4eOHOM IpOLIecce 3HAHMS 10 OOIIECTBO3HAHUIO, M OyIeT HaesAThCs Ha yaady. Eciu
YBEPEHHOCTH B MPABWJILHOCTH OTBETA HET, HO MHTYUTUBHO MOSBIISETCS MPEANOYTEHUE, TO IICUXOJIOTH
PEKOMEHAYIOT JAOBEPATh WHTYUIMH, KOTOpasi CYUTACTCS] NMPOSIBICHUEM TITyOMHHBIX 3HAHWHA W OTIBITA,
HaXOJSAIIMXCS Ha YPOBHE MOJICO3HAHMUSL.



[Tpu moATOTOBKE K TECTY MO (PU3MKE HE CIEAYET MPOCTO 3ay4YnBaTh, HEOOXOIUMO MOHATH JIOTHKY
U3JI0KEHHOT0 MaTepuaia. DTOMYy HEMaJlo CIIOCOOCTBYET COCTaBJIEHME Pa3BEPHYTOIO IUIaHA, TaOJHILL,
CXeM, BHHMATEIbHOE M3Y4YCHHE Marepuana 1o ¢u3uke. bonplorylo TOMONIs  OKa3bIBAIOT
oIy OJIMKOBaHHbIE COOPHUKHU TECTOB MO (u3uke, VHTepHET-TpeHaXephl, MMO3BOJISAIONINE, BO-TIEPBBIX,
3aKpENUTh 3HAHUS, BO-BTOPBIX, MPUOOPECTH COOTBETCTBYIOLIME IICHXOJOTUYECKHE HABBIKU
CaMOpPEryJSIIMA U CAMOKOHTPOJIA. VIMEHHO Takue HaBbIKM HE TOJBKO MOBBIMIAIOT 3(PPEKTUBHOCTD
MOJATOTOBKH, IO3BOJISIIOT OOJiee YCHEIIHO BECTH ceOs BO BpeMs BBIIOJHEHHUS TECTa, HO M BOOOILE
CHOCOOCTBYIOT Pa3BUTHIO HABBIKOB MBICIIUTEILHONU PAOOTHI.

Pewenue 3aoau

YroObl pemieHue 3agad Mo (hU3MKEe HE BBI3BIBANO 3aTPyIHEHM, IpeasaraeM cliefoBaTh IPH
pelieHuu J1r000H 3aaun cleAyoel yHuBepcalbHOM MHCTpyKUKUU. COBEpPIIEHHO HE Ba)KHO, HYXHO
JM PEIINTh 3a7ady Ha JBW)KCHHME WIM y3HaTh, KAKOE KOJMYECTBO TEIUIOTHI (Q BBIICIUTCA B XOHE
n3obapHoro mporecca. JlaHHass MHCTPYKLMsSI HE JAacT OTBETa Ha KOHKPETHYIO 3ajjady, HO MOKET
c/ienath ee pereHre 6oee NPOCThIM U ObICTPBIM.

e He cnemmre m He manmkyiite! Kak mpaBwio, cranmapTHbie 3aJaud OOJBITMHCTBA KypPCOB
pelaroTcs B OJIHO WM JBa (HY JaJHO, TpH) JEHCTBUSA, U HUYETO CBEPXCIOKHOTO B HUX HET. [lepBbiM
JIeJIOM BHHMMATEJIbHO NPOYMUTANTE YCIOBUE 33Ja4yd M OCMBICINTE, YTO B HeW Tpedyercs HaMTu.
O3HaKOMBTECH C ITOXOKUMH ITPUMEPAMHU PELICHHUs 3aj1ay M0 (HU3UKE.

e Tenepp moxxkHo odhopmisith «JJAHO». AKkKypaTHO BBIMUIIUTE BCE 3aJaHHBIC BEIUYMHBI U HE
3a0bIBaiiTe 0 pa3MepHOCTIX. PasmepHOCTH BeanuuH 1Lesnecoodpa3Ho cpasy nepesectd B cuctemy CH,
YTOOBI IOTOM HE 3aIyTaThCsl B BBIYUCIICHUSX.

e Ouenp Baxublll NyHKT: PUCYHOK. BepHblil NOSCHAIONIMI PUCYHOK K 3aladye — 3TO 3aJI0T
ycrnexa M IpaBWIBHOTO pelleHus. Busyanusanus JaHHBIX OYEHb XOPOILIO IOMOTAEeT, U HE CTOUT €€
HesooueHnBarh. [ToMHuTe, B pU3MUECKUX 3a/jauax BEYHO YTO-TO MPOMCXOIUT - IIaiba JETUT MOJ
YIJIOM K TOPU30HTY, 3JIEKTPOH OOMOapaupyeT MiIacTUHY, WCaIbHBIM ra3 coBepliaeT padoTy, OTell U
CBIH MEHSIOTCA MECTaMH B JIOAKE M Tak jaanee. Tak BOT, He JieHUTeCh U Hapucyure 3to! Ilpuuem He
MIPOCTO TaK, a C yKa3aHUWEM JAECHCTBYIOLIUX CUJI, BEKTOPOB CKOPOCTEW M NMPOYUX JAHHBIX B 3ajaue
BEJIMYUH.

o Temnepsp, Korga Bcsl KapTHHA Y HAC Mepel IJla3aMH, CIEIyeT MOHATh, Ha MPUMEHEHUH KaKoro
(¢u3nYeckoro 3akoHa IOCTpOeHO pemieHue Bamel 3agaun. YacTo 3TO MOMKHO Y3HaTh YHCTO
MHTYUTHUBHO. Ecnu B 3a7jaue UAET peub 0 Telle, KOTOPOEe ABMXKETCS M0 OKPY>KHOCTH, a HAaWTH HYXHO
MOMEHT HHEPLMH, OYEBHJHO, ATO 3aJadya Ha HCIOJIb30BAaHUE 3aKOHOB JWHAMHUKH BpallaTEIbHOIO
nBrkeHus. Vnu ecnm naH myTh M BpeMs, a HAMTH HYKHO CpPEAHIO0 CKOPOCTb — 3TO, KOHEYHO,
KMHEeMaTHKa. BO3MOKHO, COOTBETCTBYIOIIMI pasjen (U3MKH HEMOCPEICTBEHHO Iepe] pPEeLIeHueM
3a/1a4M Oy/IeT MOJIE3HO MOBTOPUTH ITOBTOPHO.

o Hacrano Bpems nogymarb, Kak MMEHHO HAaWTH HCKOMYIO BEIWYMHY, 3Has TO, 4YTO MBI,
coOCTBEeHHO, 3HaeM. J[J1s1 y100CTBa MOXKETE PACIONIOKHUTD Mepe] riazaMu Gpusndeckue GopMyisl. ITo
MIOMOXKET ObICTpee CO0Opa3uTh, UTO OTKY/IA BBITEKAET U KaK HAXOJUTCS.

o Pemenue nenecoobpa3Ho 3anucath cHadaia B o0eM, OykBeHHOM Bujae. @opMyiry ¢ OykBamu
HY’KHO INPUBECTH K MAKCHUMAJIBbHO INPOCTOMY BHIY, IO BO3MOXXHOCTH ympoctuB ee. Ilocime 3toro
MOJKETE IOJ/ICTABIIATh YHCIIOBBIE 3HAUEHUS U NIEPEXOJIUTh HEMOCPEACTBEHHO K BBIYMCIICHUSM. B KoHIIE
He 3a0y/bTe MPOBEPUTH Pa3MEPHOCTh MOJYyUEHHOHN (u3ndeckoil BennuuHbl. Ecinm Hy)XHO ObUTO HalWTH
CKOPOCTb, @ MOJIyYUJIUCh KWJIOIPAaMMBbI, 3HAUUT, TJE€-TO B PELICHUM cIpsTajach omunoOka. bynpre
BHUMATEINIBHBI, U BCE NOJTy4NTCs !

KoneuHo, ciiydaercs u Tak, 4TO HaJl 3aJadyel MPUXOAUTCS IMOMOTETh. BBIBAIOT Takue OpPEILKH,
KOTOpbIE HE YJIaeTCsl PACKOJIOTh C MIEPBOTO pa3a, 0COOEHHO Oe3 TOKHOTO ONbITA.

Camocmosmenvhas pa60ma



Kak 00ydaromeMmycsroToBUTbCS K  CaMOCTOATENbHOW pabore mo  ¢usuke?  Kaxmerid
IIpernojiaBaTeslb CTPEMUTCST K TOMY, YTOOBI €ro OoOydYaroIluecss Ha CaMOCTOSATENbHBIX paboTax u
9K3aMEHaX JIEMOHCTPUPOBAJIM BBICOKHI ypOBEHb 3HAaHUHM WU, CIEIOBATEIbHO, MOJIYy4Yad BBICOKHE
OTMETKH. BakHa mpaBuiibHas MOJArOTOBKAa KOHKPETHO K KaXI0iM camocrosiTenbHOM pabote. Kakue
COBETHl MOXKET JaTh IpPENojAaBaTeNb IO MOBOJY MOATOTOBKM OOy4YalOIIUXCS K CaMOCTOATEIbHOU
pabote?

1. Bce Tembl U BOIPOCHI, KOTOPbIE BBIHOCSTCSI HAa CaMOCTOSITENIbHYIO, HY’KHO pa3leiuTbh Ha 3
IpyIIIBL:

* XOpOUIO YCBOEHBI; * HY’)KHO BHUMATEJIbHO IMOBTOPUTH; * HAJI0 pa3o0paTh U U3YUYHUTh TIIATEIHHO.
Cpasy cTaHeT MOHATHO, YeMy TpedyeTcs yIeuTh 00JIbIlie BHUMAHUS.

2. Pazobpatecsa ¢ teopueit. Her cmbiciia TpeHHpOBATbCS B PEIICHHH 33434 1O (U3UKE, €CIIH
IIPOYHO HE YCBOEH TeOpeTHUeCKuil Marepuai. 3yopexka naparpadoB — He BBIXOJ, TYT BaKHO, YTOObI
ObU10 MoHMMaHue cyTH uHopmanuu. [locne npouteHus naparpada mo HOBOM TeMe, HAJl0 OTBETUTh
Ha 3 Bompoca: * Yto 310 3a siBIeHue/moHATue? * IloyeMy M KakuM 0Opa3oM OHO MPOMUCXOIMT B
peasnbHOCTH? * Kak 3T0 sIBII€HHE MOKHO BbIpa3uTh B BUjE (husnueckoit GopMyJibl?

3. bonbue npaktuku! Korna teopust ycBoeHa, MOXKHO NEPEXOAUTD K PELLIEHUIO 3a1a4.

Hnousuoyanvuulii onpoc, pponmanvhulii onpoc, beceoa

YMeHue KpacuBO OTBe4YaTb Ha BOINPOCHITAKKE,KAK M YMEHHE OT HHMX KpacHBO yXOAMTbH -
XapaKTepU3yeT YMHOT0, 3pyAUPOBAHHOIO, TPAMOTHOT'O M TAKTUYHOTO YE€JIOBEKA.

OueHb BakHO, B TIEPBYIO OUepe/ib, T0OJAro1apuTh 4€JI0BEKA 32 OUCHb UHTEPECHBIH, 3aJaHHbII UM
Bonpoc. Eciu Bompoc, Ha Bam B3rusa He sBisieTCS TakOBBIM, TO MOXHO IOJYEPKHYTh
MOJIOKUTEIBHYIO UYepTy COOECEeIHHKA, XapaKTepU3YIOIIYI0 €ro HAaYMTAaHHOCTb, OCBEIOMIIEHHOCTH,
KOMIIETEHTHOCTbh... Hanpumep: «kak KpacuBo ObUT 3aJaH BOIIPOC...», «aBTOp TaKOro BOIpoOca, Ha
caMOM JIeJie CIELHUAINCT B 3TOW OTPACiM...» WIM JAaXE «HE OKHUJAJ YCIBIIATh TaKOH CEpbE3HbIN
BOIIPOC OT TaKOMW CHUMIIATUYHOM Jambl...». Xopomio, eciu y Bac B «0araxke» oOKaxeTcs mapy
HEeCTaHJAapTHBIX (hpa3-OnarogapHocTei.

HNmenHo Takoe Hauyano Bamiero auanmora BBI30BET y ONIOHEHTA HPUSTHBIE OIIYIIEHUS, YTO
MOJIOKUTENIBHO CKaXKeTcs Ha OTHouleHnu K Bam. I, BO3MOXHO, eciu OH He 10 KOHIA Oyjaer
yIOBJIETBOpEH BammM oTBETOM, HE CTaHET «3aBajluBaTh» Bac JONMOJHUTENBHBIMU BOIPOCAMU IIO
JUCLUILINHE aCTPOHOMMUSL.

OTBeTHB Ha IOCTABJICHHBIN BOMNPOC, MOWHTEPECYHTECh, HA CKOJIBKO UYEJIOBEK €ro 3a/aBaBIINN
YAOBJIETBOPEH BallMM OTBETOM — 3TO MOXET CTaTh 3apOXKIECHUEM HWHTEpEecHOM auckyccun. U
Hao00poT, ecti Bbl He 0OYeHb yBEpEeHBI B CBOEH MpaBOTe, HE JaBaliTe MOBOJIA TSl JalbHEHIINX Oece].

Hy, u, KOHeUHO Xe, camas CIIO)KHas CUTyalus, Korga Bel He 3HaeTe TOYHOrO OTBETa HA
IIOCTAaBJIEHHBIN Bonpoc. B aTom cirydyae Bl moxere:

BBICKA3aTh IyCKall U OIIMO0YHYI0, HO CBOKO TOUKY 3pEHHMs, CKa3aB 4TO-HUOYIb Bpoje: «S TOUHO
HE 3HAI0, HO yMalo, 4TO...»;

MONPOCUTH Pa3peIICHNUs IOCOBEIATHCS ¢ KOJUIETAMH;

NPOJIOHTUPOBATh CBOM OTBET (OT aHrJ. |ONg — ATMHHBIN), T.€. 1aTh BO3MOXXHOCTh ce0€ OTBETHTh
Ha HEro Io3xe, ¢ yKka3aHHeM TOYHOH JaTbl u GopmMbl oTBeTa: «Ha JaHHBIII MOMEHT s HE MOTY TOYHO
OTBETUTH, HO 5 MOCMOTPIO TOKYMEHTALIMIO U YePEe3 HEJIEII0 U3JI0KY CBOIO TOUKY 3pEHHS Ha CTpaHMIIAX
JIMIENCKOTO caiTay.

['maBHOe — He OoifTech BOMPOCOB, a TeM OoJjiee HENPaBHJIBHBIX OTBETOB. VHOrma, Hanudme
COOCTBEHHOM TOUYKH 3pEHUS MOXKET ObITh OLIEHEHO JJOCTATOYHO JJOPOTO.

Jlabopamopuas paboma

VsicHuTe 1enb BRITOTHEHHUS padoThl. CocTaBbTe IUIAH EHCTBUN, HEOOXOAUMBIX IJISl JOCTHXKEHUS
IIOCTABJICHHOW LIEJIH.

[IpoBeppTe CBOIO MOJATOTOBIEHHOCTb K BBIIOJHEHHIO palOThIl, B Ciydae 3aTpyAHEHUN
oOpariaitech K TEOPETUYECKOMY MaTepuainy yueOHHKa.



[IpoBeppTe Hanmwuue Ha BameM JaOOPATOPHOM CTOJIE HEOOXOIUMOTO OOOpYAOBAaHUS W
MaTepHaoB.

O3HakomMbTeCh C OmucaHueM JiabopatopHoil  paboTel. Eciau  BO3HMKIM  COMHEHHS,
MIPOKOHCYIBTUPYUTECH Y TIpenoaaBartens win JabopanTta. Eciau BorpocoB HeT, mpucTynaiite k padbore.

Brauane 3anummre B TeTpaab Aary, HOMEp pabOThl, TeMy, IElb W MEPEUYCHb MPUMEHSIEMOTO
000pyA0BaHUS.

KpaTtko onummrTe X0J 3KCIEpUMEHTa, B Cllydae HEOOXOIWMOCTH PACCUUTANTE IICHY JICICHHS
IIKaJIbl U3MEPUTENBHOTO Mpubopa, Hapucyite cxemy. O6aymaiite paboTy, 3aTeM MpHUCTyMalTe K e
BBITIOJTHCHHIO.

B mporecce BBIMOTHEHHs HSKCIEPUMEHTA 3aMONHSANTE TaOMUIly pPe3yJIbTaTOB H3MEPEHHH U
BBIYMCIICHHI.

Ucnonb3ys pacu€tHyio ¢opmyny, BBIIOTHHTE HEOOXOAMMBIE pacu€Thl, OIpEACTUTEe
OTHOCHUTEJIbHYIO TIOTPEITHOCTD, 3aITUIIIATE BCE BEIUNCIICHHS B TETPAIb.

CdhopmynupyiiTe BBIBOABI Ha OCHOBAHHMU IOJYYCHHBIX PE3YJIbTAaTOB, 3AIMUIINTE UX B TETPAJU.
[Ipu 3aTpyTHEHUN MOXKETE MCIIOIB30BaTh CICAYIONTUE (POPMYITUPOBKH:

- TOJTYYHJT HABBIKU MCCIICIOBAHUS;

- TIO3HAKOMMUJICSI C MPUOOpaMH K JaHHOW JIabopaTopHOU paboTe, MpUOOpen HABBIKH PabOTHI C
HUMU;

- Hay4HJICsS TIOIy4aTh padouyro GopMyTy JUIsl pacdeTa onpeaeIseMoi (prU3nIecKoi BeTUIHHEI;

- Hay4uJICsl COOMPATH AIIEKTPUUECKYIO LIETIb [0 TOTOBOM CXEME;

- Hay4HJICS BBIYUCIIATH CPEJIHEE 3HAUCHHUE IKCIICPUMECHTAILHBIX JIAHHBIX;

- HAy4WJICs, CpaBHMBas IMOJy4eHHOE HSKCIIEPUMEHTAIbHOE 3HAYeHHE (U3MUECKON BEITUYHHBI C
TaOJIMIHBIMU JTAHHBIMH, OTIPEJISIISITh MaTEPHAJl, H3 KOTOPOTO CACJIaHbI UCCIICTyeMbIe Tella.

B KoHIle 3aHATHS MPUBECTH B TMOPSAOK CTON U CAaTh paboyee MECTO MPEernoAaBaTeNio WM
1abopaHTy.

Koumponvnasa paboma

KontposbHas paboTa sIBIsSIETCSI OJJHOM U3 COCTABIISIIOIINX YIeOHOH JAEeSITeTbHOCTH 00yYaroierocs
0 OBJIAJIeHUIO 3HAHUAMU. K ee BBIMOIHEHUI0 HEOOXOANUMO MPUCTYMUThH TOJIBKO MOCIE U3YyUYEHUS TeM
JUCIUIUINHBL.

[lenpt0 KOHTPOJBHOW paOOTHI SBIAETCA OINpPEAETCHUS KauecTBa YCBOEHHUS JIEKIIMOHHOTO
MaTepuasa ¥ YaCTH JUCIUIUIMHBIL, IPeIHa3HAYEHHON I CAMOCTOSTEIbHOTO N3yYEHUSI.

3anauu, crosiue nepe o0yJaruMcs Ipy NOATOTOBKE U HAMMMCAHUN KOHTPOJIBHOMN paboThI:

1. 3aKkpernseHue MoJIy4eHHbIX pPaHEee TEOPETUUECKUX 3HAHUM;

2. BbIpa0OTKa HaBBIKOB CAMOCTOSITEILHON pabOThI;

3. BBISICHCHHE TTOJATOTOBJICHHOCTH 00YUaIoerocs K Oyayiei mpakTuaeckoi padoTe.

KonTponbHbie paboThl BBHIMOMHAIOTCA B ayJIUTOPUH, MOJ HaOMIOJCHHEeM MpemnojaBarens. Tema
KOHTPOJIbHOH paboThl M3BECTHA M TPOBOJUTCS OHA II0 CPaBHUTEIBHO HEAABHO M3YyUYEHHOMY
Marepuany.

[IperoaBaTens TOTOBUT 3aJaHHs JIMOO MO BapuaHTaM, JHOO HHIUBUAYATBHO JUIS KaXKIOTO
oOyuatomerocs. [1o comepkanuio paboTa MOKET BKJIIOYATh TEOPETUUYECKUN MaTepHall, 3a/1aui, TECThI
U T.I1. BBITIOJTHEHUIO KOHTPOJIbHOM paboThl MPEIIECTBYET MHCTPYKTaX IIPenogaBaTes.

KitoueBbiM TpeOoOBaHMEM INPHU MOATOTOBKE KOHTPOJBHOW PAaOOTHI (CaMOCTOSTENBHON pPabOTHI)
BBICTYTIA€T TBOPUECKUH TMOJXOJ, yMEHHE 00padaTbiBaTh M aHAIM3MPOBATH WHQPOPMALHUIO, IENaTh
CaMOCTOSITENIbHBIE BBIBOJbI, OOOCHOBBIBATH 11€J€CO00pPA3HOCTh M A(PGEKTUBHOCTh MpeIaraeMbIxX
peKOMeHAanIui H pemieHnid mpolieM, Y€TKO W JIOTUYHO HW3JIaraTh CBOM MbICTH. [loaroToBky
KOHTPOJIBHOWH paloThl clieAyeT HauWHATh C IMOBTOPEHHUS COOTBETCTBYIOLIETO pasjeia y4eOHHUKa,
y4eOHBIX TTOCOOUHI 10 TaHHOHM TeMe M KOHCIIEKTOB JIKIIUH.

OuneHouHble MaTepuabl NIpu opmMupoBaHum padoyeii NporpaMmmsbl



Jucuunannsl I1/1.3 ®usuka

Ilacnopm ouyenounvix mamepuanos

ITporpamma y4yeOHON nucuuiuinHbl «Pu3nka» HampaBieHa Ha (OpMUpOBaHHE Y O0ydaromuxcs
(GYHKIIMOHATTFHON TPAaMOTHOCTH M METANPEIMETHBIX YMEHHI Yepe3 BBITIOTHEHUE HCCIIEI0BATEILCKOM
U IIPAaKTUYECKOH 1€ATEIbHOCTH.

VYcnemHocTb  U3y4eHHs ~JUCUUIUIMHBI  CBA3aHa C  OBJIAJ€HMEM OCHOBaMU  y4eOHO-
HCCIIEI0BATEIBbCKON IEATENBHOCTH, IPUMEHEHUEM NTOJIyYEHHBIX 3HAHUH IIPU PELIEHUH IPAKTUYECKUX
U TEOPETUUECKUX 3ajau.

B cootBerctBun ¢ ®I'OC COO oOpa3oBanus (u3MKa MOXET H3ydaTbcsi Ha 0a30BOM U
yIiayOJI€eHHOM YPOBHSIX.

Conepkanue 0a30BOro Kypca IO3BOJISET MCIIONB30BaTh 3HAHUS O (PU3MUECKUX OOBEKTaxX MU
mnpoueccax Juisi obecrieueHus: O€30MAaCHOCTH MpU OOpalEeHUH C NpUOOpaMH MU TEXHUYECKUMU
YCTPONCTBAMM; Uil COXPAHEHMs 3[0POBbS U COOJIIOJEHHUS HOPM SKOJIOTMYECKOIO IOBEACHUS B
OKpYKaIoIlel cpesie; Al HPUHATHS PEIICHUN B MOBCEAHEBHOM KU3HU.

N3zyuenune Gpu3uky HApaBICHO HA JOCTHKEHHE CIICAYIOUINX LIEeTIeH:

- OCBOEHHE 3HAHUM 0 PyHIAMEHTAIBHBIX (PU3MUECKUX 3aKOHAX U MPUHLHUIIAX, JIE)KAIIUX B OCHOBE
COBPEMEHHOM (pu3nuecKko KapTHHbI MHpa, Hamboyee BaXHBIX OTKPBITUAX B O0JIACTH (PU3HKH,
OKa3aBIIUX ONpEJENSIONIEe BIMSHUE HA PAa3BUTHE TEXHUKU U TEXHOJOTMH;, METOAaX Hay4yHOTO
[IO3HAHUS IIPUPOJIBL;

- OBJIaJICHME YMEHUSMU NPOBOJAUTH HAONIOAEHHUSA, IJIAHUPOBATH U BBINOJIHATH 3KCIEPUMEHTHI,
BBIIBUr'aTh THUIOTE3bl M CTPOUTh MOJIENH, HPUMEHATh MOJY4YEHHblE 3HaHMA MO (Qu3uke A
00BsICHEHUS pa3HOOOPa3HbIX GU3NYECKUX SBJICHUN U CBONCTB BEIIECTB;

- IPAaKTUYECKOE MCII0JIb30BaHUE (PU3NYECKUX 3HAHU;

- OLICHUBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOM HH(OPMALIUK;

- pa3BUTHE IO3HABATENbHBIX HMHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B
nporecce MpUOOpPETeHUsI 3HaHUH U yMEHUI 1o (pU3MKe C MCIOJIb30BaHUEM PA3IHMYHBIX HCTOUYHUKOB
nHGOpMaLUU U COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOT U]

- BOCIHTaHUE YOEKIECHHOCTM B BO3MOYKHOCTHM TMO3HAHMS 3aKOHOB IPHUPOJbI; MCHOJb30BaHUS
JOCTHKEHUH (pr3KMKM Ha O1aro pa3BUTHS YEJIOBEYECKON [IMBUIIN3ALNH;

- HEOOXO/IMMOCTH COTPYJHHUYECTBA B IIPOLIECCE COBMECTHOT'O BBIMOIHEHMS 3aa4, yBaXKUTEIBHOIO
OTHOILIEHHS K MHEHHIO OMIMOHEHTA NPHU 00CYKICHUH POOJIeM eCTECTBEHHOHAYYHOI'O COAECP KaHuUS;

-TOTOBHOCTH K MOPAJIbHO-3TUYECKOW OILIEHKE MHCIIOJIb30BAHMS HAYYHBIX JOCTH)KEHMH, UyBCTBa
OTBETCTBEHHOCTH 3a 3allUTy OKPY’KAIOUIeW Cpenibl; HCIOJIb30BaHUE NPUOOPETEHHBIX 3HAHUM U
YMEHUM [UIsl pelIeHHs MpaKTUYECKUX 3aJad IOBCEAHEBHOM >KM3HHM, oOecrieueHus 0e30MacHOCTU
COOCTBEHHOM JKM3HHU, DPALMOHAIBHOTO NPUPOAOINOIL30BAHUSA M OXpaHbl OKpY’Kalolled cpeabl U
BO3MOXXHOCTSIMM TIPUMEHEHMsS] 3HaHWM IpU pEIIeHWH 3a7a4d, BO3HUKAIOIIMX B MOCIEAYOIEH
po¢ecCUOHANBHOMN 1€ATEIbHOCTH.

ITnanupyemoie pe3yiomantvl 0C60eHUA YUEOHOU OUCUUNTIUHDL
B pe3ynbrare n3yueHus JUCIUTLIHHBL:

OOvyaromuiics Ha 0a30BOM VPOBHE HAVUUTCS:

— JIEMOHCTPUpPOBaTh Ha MpUMEpax poib U MecTo (pu3uKu B (HOPMUPOBAHUU COBPEMEHHOI
HAay4YHOW KapTUHBl MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKM W TEXHOJIOTMM, B IPAKTUYECKOMN
JIeITeILHOCTH JIFOICH;

— JIeMOHCTPUPOBATh HAa IMPUMEpPAx B3aUMOCBS3b MEXAy (U3UKOM U JPYTUMHU €CTECTBECHHBIMH
HayKaMy;

— YCTaHaBJIMBATH B3aMMOCBA3b €CTECTBEHHO-HAYYHBIX SIBJICHUHM M IPUMEHATH OCHOBHBIC
(bu3nyeckre MOJENN sl UX ONMCAHUS U OOBSICHEHNUS;



— HUCHOJb30BaTh HMHGpOpMAIMIO  (U3WYECKOTO  CONEpXKaHHMsS TpU  pEIIeHHUH  Y4eOHBIX,
MIPAKTUYECKHUX, NMPOEKTHBIX U HCCIENI0BATEIbCKUX 3a7ay, UHTETPUPYsS MHPOPMALUIO U3 Pa3THMUHBIX
HCTOYHHUKOB ¥ KPUTHUECKH €€ OLIEHUBAS;

— pa3nu4aTh M yMeTb HCIOJIb30BaTh B Yy4eOHO-UCCIENIOBATEIbCKONW JEATEIBHOCTH METOMAbI
HAY4YHOTO TO3HaHWs (HAONIO/IEHHE, OMUCAHWE, W3MEPEHHE, YKCIEPUMEHT, BBIABIKEHHE THIIOTE3HI,
MOJIEJTUPOBAaHUE U JIp.) U (POPMBI HAYYHOTO MO3HAHUSA ((aKThl, 3aKOHBI, TEOPHH), JEMOHCTPUPYS Ha
MpUMEpPax UX POJb U MECTO B HAYYHOM MO3HAHUHY;

— MPOBOJIUTH NMPSIMbIE U KOCBEHHBIE N3MEHEHHS (PU3MUECKUX BEIMYUH, BEIOUPAs U3MEPHUTEIbHbIE
npUOOPBl C YYETOM HEOOXOIMMOW TOYHOCTH HM3MEpPEHHM, IUIaHUPOBaTh XOJ HU3MEPEHUi, MoJydyaTh
3HaYeHWE HU3MEpsSIeMOl BEJIMYMHBI M OLEHHMBATh OTHOCHTEIbHYIO IOTPELIHOCTh IO 3aJlaHHBIM
dbopmynam;

— TPOBOJIUTH HCCIEIOBAHHUSA 3aBUCHMOCTEH MEXIy (QHU3NUYECKUMH BEIWYHMHAMHU: TPOBOIUTH
WU3MEPEHUsT M OIpPENeNisAiTh Ha OCHOBE HCCIECAOBaHHMS 3HAYCHHE MapaMEeTpOB, XapaKTEPU3YIOIIHX
JAHHYIO0 3aBUCUMOCTb MEX/y BEJIMUYMHAMU, U JeJIaTh BBIBOJ] C yUETOM IOTIPEIIHOCTH U3MEPEHHIA;

— HUCIOJb30BaTh JJISl ONHUCAHMSA XapakTepa NpOTeKaHus (U3MYECKHX MPOLECcCOB (u3nuecKue
BEJIMYMHBI U IEMOHCTPHPOBATH B3aUMOCBS3b MEX/1y HUMU;

— WCIOJB30BaTh ISl ONMMCAHHSA XapakTepa NpOTeKaHWs (U3WYECKHX IPOIECCOB (pHU3MUECKHUE
3aKOHBI C YY€TOM I'PAaHUI] UX TPUMEHUMOCTH;

— pemaTh KauyeCTBEHHBIC 3aJaud (B TOM YHCJIE U MEXKIPEIAMETHOTO XapakTepa): HCHOJb3Ys
MoJieNnH, (pu3nyecKkue BEIUYMHBI U 3aKOHBI, BHICTPAUBATh JIOIMYECKH BEPHYIO LEMNOYKY OOBSICHEHUS
(oxa3aTenbCTBa) MPEAJIOKEHHOTO B 3a/1aue Ipoliecca (SBICHHS);

— pewaTh pacueTHbIE 33JayM C SBHO 3aJaHHOW (pU3MUECKOW MOJeNbl0: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/la4¥l BBLICISTH (DPU3MYECKYIO MOJENb, HAXOAWUTh (U3UYECKHE BEIWYMHBI M 3aKOHBI,
HEOOXOJWMBIE W JIOCTATOYHBIE UISI €€ PEIICHHWs, MPOBOJWUTH PACUYEThl W TPOBEPATH IOTyUEHHBII
pe3yJbTar;

— YYUTBHIBaTh TPAHMIBI TPUMEHEHHS H3YUYEHHBIX (U3NYECKHX MOJeNeld TIpH peIIeHUun
(U3NYECKUX U MEXITPEIMETHBIX 3a/1a4;

— HUCHOJb30BaTh HMH(OpPMAIMI0 M NPUMEHATh 3HAHMA O INPUHIMNAX pPAOOTBI U OCHOBHBIX
XapaKTePUCTHKAX W3yYEHHBIX MAIIWH, TPUOOPOB M JIPYTHX TEXHHUUYECKUX YCTPOWCTB JJISI PEIICHUS
MPAaKTUIECKHUX, YICOHO-HCCIIEeIOBATEBCKUX W MTPOSKTHBIX 33]1a4;

UCTIOJNB30BaTh 3HAaHUA O (DU3MYECKMX OOBEKTaX W Tpoleccax B TOBCEAHEBHOW XKHU3HH IS
obecrieyeHns 0€30MaCHOCTH MpU OOpallleHuH ¢ NMpUOOpaMU U TEXHUUYECKUMH YCTPOHCTBAMH, JUIS
COXpaHEHHMS 3JI0POBbsI U COOJIIOJICHHUSI HOPM PKOJIOTHUYECKOTO MOBEJICHHs B OKpYyXarollel cpene, A

IIPUHSTHS PEILICHNN B IOBCEIHEBHOM JKU3HH.

OOyuatouuiics Ha 6a30BOM YPOBHE MOJIYYUT BO3MOXKHOCTb HAYYUTHCS OOBACHATh:

— - CMBICJ TOHATHH: (u3NYecKoe sBICHHE, (PU3MUYECKUI 3aKOH, TUIOTE3a, TEOPHs,BEUIECTBO,
noJjie, B3auMoJieiicTBue, 3Be3/1a, BeeneHHast, 3JeKTpOMAarHUTHOE 110J1e, BOJIHA, (POTOH, MOHU3HUPYIOILee
U3JIy4YECHUE;

— - CcMbICT (U3NYECKUX BEIMYMH: CKOPOCTh, YCKOPEHHE, Macca, Cuja, HMMITYJbC, pabora,
MEXaHWuYecKas SHEprusi, BHYTPEHHSS HHEprusi, aOCOJIIOTHas TEMIIEpaTypa, CpPelHss KUHETHYecKas
SHEprus YacTHULl BELIECTBA, KOJMWYECTBO TEIMJIOTHI, JJIEMEHTAPHBIN AIIEKTpUUYECKHH 3apsan, pabota
BBIX0/1a, TOKA3aTellb MIPEIOMIICHUS CpE;

— - cMbICH (PU3NYECKUX 3aKOHOB:HBIOTOHA, COXpaHEHUsl YHEPTUHU, UMITYJIbCa U 3JIEKTPUUECKOro
3apsijia, TePMOAMHAMUKY, KIIACCHUECKOW MEXaHUKH, FIEKTPOJUHAMUKH, PoTod(ddeKTa;




— - BKJIQJ POCCHIMCKHX W 3apyOeKHBIX YYEHBIX,0Ka3aBIIUX HAWOOJbIIEEe BIMSHUE HA PAa3BUTHE
¢u3nveckoil HayKH.

(I)OprI N ME€TOJbI OICHUBAHUA

B pesynbrare arrecranuu 1o y4eOHOW MUCHUIUIMHE OCYIIECTBISETCS KOMIUICKCHAs IMPOBEpKa
CJEAYIOUIMX 3HAHUW U YMEHUM:

Ouenka 3a ycmuwii omgem (beceda, hpoHmanbHulli ONpoc)

Or1eHKa «OTJIMYHO» CTABUTCS B TOM CIIydae, €CJId 00yJarOuics:

e O0HapyXHWBaeT NMPABHILHOE MOHUMAaHHE (U3HUYECKON CYIIHOCTH PACCMATPUBAEMBIX SIBJICHUN
U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHUH, JACT TOYHOE ONpEJIEJICHHWE U HMCTOJKOBAHHE OCHOBHBIX
MOHSTHIA, 3aKOHOB, TEOPUH, a TaKXKe BEpPHOE ompejelieHne (PU3MUECKUX BEIMYMH, UX CIUHUI] U
CIoco0OB U3MEPEHHS;

e  TMPaBUJIHHO BHITIOJTHSET YEPTEIKHU, CXEMBI U TpaUKH, COMMyTCTBYIOIINE OTBETY;

e  CTPOHUT OTBET MO COOCTBEHHOMY ILJIaHY, COIPOBOXKIAET PACCKa3 CBOMMH IPHUMEpPAMH, YMEET
MIPUMEHATH 3HAHUS B HOBOM CUTYAIIMH MPU BHITTOJIHEHUH MPAKTUUECKUX 3aJaHUM;

e MOXET YCTAaHOBUTH CBSI3b MEXJY HM3y4aeMbIMH W pPaHEEC H3YUYEHHBIMH B Kypce (DHU3UKH
BOIIPOCAMHU, a TAKKE C MATEPUAJIOM, YCBOCHHBIM IIPU U3yUYEHUH JIPYTUX MPEIMETOB.

OreHKa «XOPOIIO» CTaBUTCS, €CIU OTBET YJIOBJICTBOPSET OCHOBHBIM TPEOOBAaHUSAM K OTBETY Ha
OIICHKY «OTJIMYHO», HO B HEM HE HCIOJBL3YIOTCS COOCTBEHHBIN TUIAH paccKa3a, CBOM MPHUMEPHI, HE
MIPUMEHSIOTCS] 3HAHUS B HOBOW CHUTYyaIlMH, HET CBSI3U C paHee M3YYEHHBIM MaTEepPUAIOM M MaTePHUAJIOM,
YCBOEHHBIM MPU U3YUECHUU JPYTUX MPEIMETOB.

OreHKa «yA0BJIETBOPUTEIHHOY» CTABUTCS,

e ecnu OoJbIasi YacTh OTBETA YIOBIETBOPSET TPEOOBAHUSM K OTBETY Ha OIICHKY «XOPOIIOY», HO
O0OHapy)XMBAIOTCS ~ OTIEIbHBIC TPOOENBl, HE MPENATCTBYIOIIME JaJIbHEHIIEMY  YCBOCHUIO
MPOrpaMMHOT0 MaTtepuaia; OOyJaroHIMiiCs yMEeT NPUMEHSTh MOJyYEHHBIC 3HAHUS TMPU PEHICHUU
MPOCTHIX 3a/lad C MCIOJb30BaHUEM TOTOBBI (OPMYJI, HO 3aTPYyAHSCTCS NPH PEIICHUU 3ajaad,
TpeOyIonux npeodpazoBanue GopMyIL.

Or1eHKa «HEYOBJICTBOPUTEIBLHOY» CTABUTCS B TOM Clydae,

e eCM OOydYaroluiics HE OBJIAJIeNl OCHOBHBIMU 3HAHMSIMH M YMEHHUSIMH B COOTBETCTBUU C
TpeOOBAHUSAMHU TTPOTPAMMBI.

Ouyenxa mecmosbix pabom

TecToBble 3amaHUs BBITIOJHIIOTCS WHIWBHAyadbHO 0€3 WCIOJb30BaHUS BCIIOMOTATEIIbHBIX
y4eOHBIX MaTepUagoB, B MUCbMEHHOM BHj€. [Ipy BBITTOJIHEHUH TECTOB JIOCTATOYHO YKa3aTh BapHaHT
MPaBUIILHOTO OTBETA (0JH) 0€3 JTOTIOTHUTEIIbHBIX KOMMEHTapueB. Kputepuu O1eHKu:

e 60% npaBUIBHBIX OTBETOB — OIIEHKA «yIOBIETBOPUTEIILHOY,

e 80% mpaBWIBHBIX OTBETOB — OIICHKA «XOPOIIOY,

e 100% mpaBUIBHBIX OTBETOB — OLIEHKA «OTIUYHOY.

Oyenka ymenuii pewiams pacuemuwle 3a0ayu

Onenka "oTan4HO":

e B JIOTHYECKOM PACCYXKICHHUU M PEIICHUU HET OMIMOOK, 3aJada pelIieHa parioOHAIbHBIM
CIIOCOOOM.

Ouenka "xopomo":

e B JIOTUYECKOM PACCYKJCHHHM M PEIICHWH HET CYIIECTBEHHBIX OIIMOOK, HO 3ajjada pelieHa
HEpaIrmoHAIBHBIM CIIOCOOOM WJIH JIOMYIIEHO HE 0oJiee ABYX HECYIIECTBEHHBIX OMIMOOK.

Orenka "ya0BI€TBOPUTENHHO':

e B JIOTHUYECKOM PACCYXXJICHUU HET CYIIECTBEHHBIX OIMMOOK, HO JOMYIIEHA CYIIECTBEHHAS
OIMOKa B MAaTEMAaTUYECKUX pacuérax.

Ouenka "HeyJOBIETBOPUTEIBHO' :

e  HMMEIOTCS CYIIECTBEHHBIE OMIMOKH B TIOTUYECKOM PACCYXKICHUU U B PELICHUH.

Ouenka omeemos y4awuxcs npu nposedeHuu 1abopamopHvix pabom




Orenka "oTIMYHO" CTaBUTCS B CJICAYIOIIEM CTydae:

-nabopaTopHasi pa0oTa BBIIOJIHEHA B TMOJHOM O0OBeMe ¢ COOMIOJeHHEM HEoOXOAUMON
MOCJICZIOBATEILHOCTH TIPOBECHHSI ONTBITOB M H3MEPCHUU;

-yJaluics camMOCTOSTENIbHO U PAlMOHAIBHO CMOHTHpPOBAl HE0OXoauMoe 0o0OpyloBaHHE, BCe
OTIBITHI TPOBENT B YCIOBHUAX M PEKUMaX, 00CCIICUNBAIONINX MOMyUYCHUE MPABUIBHBIX PE3yJIbTAaTOB U
BBIBOJIOB; cOOIOAaN TpeOoBaHus 0€30MaCHOCTH TPYAa;

-B OTYETC TNPAaBHIHLHO WM AaKKypPaTHO BBIMOJIHWI BCE 3alMCH, TAOJHIBI, PUCYHKH, YCPTCIKH,
rpaduKy, BBIYUCIEHUS; TPABUIBLHO BBHITIOTHWII aHAIHN3 TOTPEUTHOCTEH.

Orenka "Xopomio'" cTaBUTCA B CIEAYIOIIEM CITydae:

BBHITIOJTHEHHE J1a0OpaTOPHON paboOThl YJIOBIETBOPSIET OCHOBHBIM TpPEOOBAaHUSAM K OTBETY Ha
ornieHky "5", HO OOydwaromuics AOMYyCTWJI HEIOYETHhl WM HErpyOble OIMMOKH, HE TOBJIMIBIINE HA
PE3yNbTaThI BHIIOTHEHUS Pa0OTHI.

Orenka "yA0BIETBOPUTEIHHO" CTABUTCA B CICAYIOIIEM CITydae:

- pe3ydbTaT BBIOJHEHHOW YacTU J1a00OpaTOpHON pabOThl TaKOB, YTO IO3BOJSET MOIYyYUTH
MIPABWIBHBIN BBIBOJI, HO B X0JI€ TTPOBEICHUS OIBITa U U3MEPEHHH OBLTH JOMYIIECHBI OIIHOKH.

OueHka "HeyAOBIETBOPUTENBHO" CTABUTCS B CIECAYIOLIEM CIIyYae:

- pe3yJbTaThl BBITIOJHEHUS Ja00paTOpHO pabOTHl HE MO3BOJISIOT CACNATH NMPABUIBHBINA BBIBOJI,
M3MEpEeHUsl, BBIYUCIICHUS, HAOTIOACHHSI TPOU3BOIMINCH HETIPABUIIBHO.

Ouenka omeemos 06y4arwuxcs npu NPoseodeHuU KOHMpPOIbHbIX pabom

B kaxmoil KOHTpOJBHOW paboTe OmpeneneHo CBOE KOJIMYECTBO 0asioB, KOTOpbIE HEOOXOIMMO
HaOpaTh, YTOOBI IMOJYYUTh COOTBETCTBYIONIYIO OIEHKY. B 3aBHCHMOCTH OT CTENEHU CJIOXKHOCTH U
KOJIMYECTBa HEM3BECTHBIX BEIMUMH Ka)XI0H 3a7aun mpucBanBaroTcs 6amisl ot 1 g0 15.

0 ©OamioB BBICTABISICTCS 3a 3a/Jady, K KOTOPOW OTCYTCTBYET TIOSCHUTEIBHBIA PHCYHOK
HEOOXOIUMBII JUIS PEIICHHUS WIIH OH HE COOTBETCTBYET PEIICHUIO.

OreHka «0TIMYHO» cTaBUTCS 3a 38-40 GasuioB.

Ornenka «xoporo» ctaButcs 3a 39-30 Gamnos.

OrneHka «yJI0BIETBOPUTEIBHO» CTaBUTCS 3a 29-20 6aios.

OneHka «HEeyAOBIETBOPUTEIBHO» CTaBUTCS 3a MeHee 20 0aoB.




KOHTpPO/IbHO-0LIeHOYHBbIE CPeACTBA
Dponmanvusiii onpoc, deceoa

Mexanuka
Cpennsisi CKOpocTb.MIrHOBEHHAsI CKOPOCTb.
Tpaexropus. [1yte. Ilepememenue.
Yckopenue.
[lepemermenue st TPSIMOJIIMHEHHOTO PABHOMEPHOTO W PABHOYCKOPEHHOTO JBIKEHHIA.
YpaBHEHUS CKOPOCTH ISl IPSIMOJIMHEHHOTO0 PABHOMEPHOTO U PAaBHOYCKOPEHHOTO JIBUIKECHUH.
YpaBHEHUS IBUKESHUS IS IPSIMOJIMHEHHOTO PABHOMEPHOTO ¥ PAaBHOYCKOPEHHOTO JIBMKCHHUH.
[IpsimonuHeitHoe paBHOMEPHOE U PABHOYCKOPEHHOE JIBUYKEHHE.
Yacrora.
. JInHenHas cKopoCTb.
10. JTuneitHOE yCKOpEHHE.
11. YrioBas CKOpPOCTb.
12. YrioBoe yCcKopeHHe.
13. CBs3b yI710BOI CKOPOCTH U JIMHEHHON CKOPOCTH.
14. CBs3b yIiI0BOI CKOPOCTH M YCKOPEHUS.
15. 3akonsl HproToHAa.
16. 3axon 'yka. Cuia ynpyrocty, HaTsDKEHUS, PEaKIIMAOTIOPEI.
17. 3aK0H BCEMHMPHOIO TATOTEHUS.
18. Cuna Tsxectu.
19. 3aBucUMOCTB YCKOpEHUS! CBOOOAHOTO MAJICHUs OT BBICOTHI.
20. Cuna Tpenus. Buapl cuin TpeHusl.
21. PaBHOAEHCTBYIOMIAS CHUJIA.
22. VIMITyJTbC CHJIBI.
23. Ummynse Tena.
24.3akoH COXpaHEHHs UMITyJIbca. 3aMKHYTasl CUCTEMA.
25. PeakTHBHOE IBUXEHUE.
26. AGCOTIOTHO YIIpYTUid ¥ HEYTIPYTHHA yIaphl.
27.IIpoekuus BeKTOpa Ha KOOPJIAMHATHYIO OCb. BekTop. JleficTBHs ¢ BEKTOpaMH.
28. Mexanudeckas padora.
29. MonHoCTE.
30. Kunernueckas sHEprusi.
31. Teopema 0 KHHETHYECKOM SHEPTHH.
32. TloreHnmanbHas SHEPTUs ASPOPMUPOBAHHOTO TEIA.
33. IloTeHunanbHas 3Heprus Tejia, HOJHIATOTO HaJl 3eMJIeil.
34. Teopema 0 MOTEHIIMAILHOW YHEPTUH.
35. [onHas MexaHUYECKast YHEPTHS.
36. 3aK0H COXpaHEHUsI SHEPTHH O€3 yUeTa v C YYETOM CHIIBI TPEHHUS.

CoNO~WNE

OcHo8bl MONEKYIAPHOU DUUKU U MEPMOOUHAMUKU
1. Ocnosuebie nonoxxeruss MKT. [Iuddysus. bpoyHoBckoe nBmkeHue.

2. KonmmdecTBo BemiecTBa, MOJb. MoJsipHAsi U OTHOCUTENILHO MOJIEKYJISIpHast Macca. Yucino ABorapo.

Yuco 4acTHll.

3. UneanbHblid Ta3. AOGCONIOTHBIM HYJb TEMIEpaTypbl. MaKpOCKONMUYECKHE M MHUKPOCKOITHYECKHUE

napaMeTpsl.

4. OcunoBHoe ypaBHeHue MKT. Cpennss kBagpatuuyHas ckopoctTb. Ilepexon oT TemmepaTypsl B

rpanycax Llenscus B rpagycel KenbBuna.
5. YpaBuenne MenneneeBa-Knaneiipona. Ypasuenue Knaneipona. Konnenrpanmus.
6. N3onpoueccs! u ux Buasl. 3akonsl [ eif-Jltoccaka, Hlapms, boins-Mapuorra.



7. Hacpbrmennsiii nmap. JlaBjieHue HaCcBIIIEHHOTO Mapa.
8. Ucnapenue. CriocoObl yBETMUEHUSI CKOPOCTH UCTIAPECHHUS.
9. Konnencanus.

10. HewnacoleHHbIH Tap.

11. BnaxHOCTS.

12.  OtHOCHUTENbHAS BIAXHOCTb.

13.  AOCONIOTHas BIaXXHOCTD.

14. TlapumanbHoe JaBJICHUE.

15.  CnocoOsI omnpesiesieHnst BIaXKHOCTH U YCTPOMCTBA TPUOOPOB.
16. IIpaBuia nosib30BaHUs ICUXPOMETPUUYECKON TaOJIUIIBI.
17. Kunenue.

18. Temmneparypa KuneHusl.

19. 3aBHCHMOCTB TeMIIepaTyphl KHIIEHUS OT JaBJICHUSI.

20. Touka pochl.

21. KonuuecTBO BEIIECTBA.

22. KonuuecTBO TEMJIOTHI IPU KUIICHHH.

23. Konu4ecTBO TEIUIOTH TPU U3MEHEHUU TEMITEPATyphI Tela.
24. CoiicTBa )XHUIKOCTEH, ra30B U TBEPABIX Tell.

25. Kpucrammueckue tena. Buabl KpucTamios.

26. CBoiicTBa KPUCTALIMYECKUX Tell.

27. CsoiicTBa aMOp(HBIX TEII.

28. KoMmo3uTsL.

29. AHM3OTpOIHS.

30. MU3orpomus.

31. Awmopdusie Tena.

32. Jlebopmanus u ee BUABIL.

33. VYmpyras u Heynpyras aedopMarius.

34. Monayns FOHra.

35. MexaHuyeckoe HanpsHKeHHeE.

36. 3akon ['yka.

37. marpamma pacTspkeHus (TIpefesl  YNpyrocTd, Tpeael
MIPOYHOCTH).

38. KonudecTBo TEMIOTHI IS TUIABJICHHS TBEPAOTO TEA.
39. JlaBnenwue.

40. BHyTpeHHss1 SHEpTUsl.
41. Pabora raza

42. TlepBblii 3aKOH TEPMOAWHAMUKH. [I[pMeHeHne IepBOro 3aK0OHa TEPMOJAMHAMUKHI K M30IPOIIEcCaM.
AnnabaTHBIN mporiecc.

43. KI1/I TeruioBoii MaluHbl M HI€aIbHOMN TEIIOBOM MAITUHBI.
Bropoii 3akoH TepmonuHamMuki. OOpaTuMble 1 HEOOPATUMBIE TIPOIIECCHI.

44,

JlaGopaTopHbie pabOThI

1.UccnenoBanue n3006apHOTO Mpoiiecca

Onexmpoounamuka

1. 3akon Kynona.

2. DJIEKTPUICCKUI 3apsiI.

3. Teno 3apsyKeHO MON0XKUTENIBHO, OTPULIATENIEHO, HEUTPaIbHO.
4. DnexTpuuecKoe mnoie.

5. HampskeHHOCTB 371eKTpruecKoro mnojsi. HanpsskeHHOCTh TOUEUHOTo 3apsiia U MII0CKOCTH.
6. JInHUN HANIPSHKEHHOCTH JIEKTPUIECKOTO TTOJIS.
7. IlpuHIMO Cyneprno3uiiuy moJei.

MPONOPLIMOHATBHOCTH,

npenen



8. CBOOOIHBIE U CBSI3aHHBIC 3aPSIIBL.

9. [IpoBOIHUKH, TUAIEKTPUKH U TTOTYIPOBOJHHUKH.

10. TTossipHBII 1 HETIONAPHBIN TUAIIEKTPHUKH.

11. Tlonspu3zauus AUIIEKTPUKOB, 3JIEKTPOCTaTUUECKAs MHIYKIMS, AUAIEKTpUUYECKash MPOHUIAEMOCTh
Cpenpbl.

12. KopoTkoe 3aMbIKaHHE.

13. DnexTpuyYecKHii TOK.

14. VYcnosue cymecTBOBaHUS TOKa U JIEHCTBUE TOKA.

15. DJIC. CtopoHHUE CUJIBI.

16. Kongpencatop. Buasl konaencaropo. CoetuHeHHE KOHIEHCATOPOB.

17. 3axonbl OMa Juig y4acTKa LENu U MOJTHOM 1eTH.

18. BuyTpeHHee u BHELIHEE CONPOTUBIICHUE LIETIH.

19. Cwuna Toka, CONPOTUBIICHHUE, HATIPSKCHNE.

20. MarautHoe noje. JIlunum MarHuTHOW MHIYKIMH. IlpaBuno neBoit pyku. [IpaBuimo Makcsenia
(OypaBuuka).

21. Cwuna Amnepa. Cuna Jlopenua.

22. DnexrpomarHuTHas nHAyKusa. Camonaaykius. [Ipasuno Jlenma.

23. MarHuTHbI# IOTOK.

24. Pabora u MOITHOCTB TOKa, 3aKoH JIkoyis-JIeHma.

25. IlocnenoBaTesibHOE U MapajlIeIbHOE COSIMHEHHE TPOBOIHUKOB.

26. CBOOOJIHBIC 3aps/Ibl U CBS3AHHBIC 3aPSIJIbI.

27. YcnoBus CyIIeCTBOBAHHUS 3JIEKTPUUYECKOTO TOKA.

28. TIpubopsb! It N3MEPEHNUS CHITBI TOKA U HAIPSDKEHUS (CIIOCOOBI TTOTIKITFOUCHUS ).

29. CBepxmnpoBOJUMOCTb.

30. DIeKTPOEMKOCTb.

31. IloteHuman. DKBUMOTEHIMATbHAS TOBEPXHOCTb.

JlaboparopHbie pabOTHI
2. U3mepenue DJIC 1 BHYTpEHHETO CONMPOTUBIICHUS] HCTOYHHKA TOKA

Konebanus u eonnbi
. Mexannueckue Kosie0aHus U UX BUBI.
. Mexanuueckue BOJIHBI U UX BUJIBL. JlinHa BoJHBL. CKOPOCTH BOJHBI.
. AMIUHTYI2, CMEIICHHE, TIEPUO/, YacToTa, (asa.
. YpaBHeHHE CBOOOHBIX TAPMOHUYECKUX KOJIEeOaHUH.
. MasTHuku. Pacuer neprnosa MaTeMaTHUECKOI0 U MPY>KMHHOTO MAasITHUKOB.
. DnekTpoMaruuTHele kosieOanus. Ilepemennbiii Tok. KomebOarenbHbli KOHTYpP (OTKPBITHIMH,
3aKkpbIThIi). ['eHepaTop (yCcTpolCTBO, MIPUHLMIT PaOOTHI).
7. BuxpeBoe nsnekTpudeckoe moie. Tpanchopmatop (YyCTpoWCTBO, MPUHIUN pPabOTHI, PEKUMBI
paboThl, IPUMEHEHNE).
8. Pe3ucrop, KOHAEHCATOP U KaTyIIKa B LIEMIM IEPEMEHHOT0 TOKA.

U WDN

Onmuxa
Cget. CriocoOBbl onpeIesieHnss CKOPOCTH CBETA.
[Tpunmun [tolirexca.
@pPOHT BOJIHBI.
BonHoBast MOBEpXHOCTS.
VYrou nageHus.
Yroi oTpakeHus.
Yron npenomIiieHusl.
IIpenomnenue.

NG~ wWND



9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22

3aK0OH OTpaKEHUs CBETA.
3aKOH IIPEJIOMJICHUS CBETA.
[TonHOE BHYTpEHHE OTpaKEHUE
AGcomoTHBIN NTOKa3aTenb npeaoMiaeHnus. OTHOCUTENBHBINA OKa3aTesb MPETOMIICHHUS.
KorepentHsie BOJIHBI.
VYcnoBue MakcuMyMa U MUHUMYyMa.
VYcnoBus Habmo1eHus HHTEphEepeHINH, JUPPAaKIIUK CBETA.
Wntepdepennus cBera.
Judpakmus cera.
[TonspuzoBaHHas BOJHA.
Jucnepcus csera.
[Tpuniun I'tolirenca-dpenens.
Crioco6s1 HaOmoAeHUST HHTEPhEpPEHITNH, TUPPAKITUN, TTOJAPU3ALNHN U TUCTICPCUH.
. Audpakumronnas pemerka. dopmyna audpakumoHHoi pemerku. Ilepuoa audpakuuoHHON

peLIeTKn

23.
24,
25.
26.
217.
28.

AN DN B W=
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cn
6.
7.
8.
9.
10
11
12

[Tpumenenue unTeppepeHnn, TPaKIUU, TOIIPU3ALIH U TUCTIEPCUH.

JIunsel 1 ux BuabL. [locTtpoenne n3obpaxeHus B JINH3AX.

Onrtuyeckuii HEHTp JUH3BL, POKYC, POKYyCHOE paccTOsIHUE, TT1aBHAs M TOOOYHAs ONTHYECKas OCh.
JleficTBUTETLHOE 1 MHUMOE U300pakeHue.

VYBenuueHue inH3bl. OnTuyeckas cuia JUH3bl. PopMyJsia TOHKOH JIMH3HI.

Crekrtp. Buabl ciekTpoB. YcinoBus 1 crnocoObl HA0IIOIEHNS CIEKTPOB, CHEKTPAJIbHBIN aHAIH3.

JlaGopaTopHbie pabOThI

. U3yuenue nudpakuuu ceera

OcHoeHble d1emennbl meopuu omrocumenlbrocmu

. IHBapruaHTHOCTh MOAYJISI CKOPOCTH CBETA B BAKyyMe.
. [IpuHIKIT OTHOCUTENBHOCTH DUHIIITEHHA.

. [Toctynatel cienraibHON TEOPUH OTHOCUTEIHHOCTH.
. OTHOCUTENBHOCTH BPEMEHHU, IJTUHBI, MACCHI.

. PeIITUBUCTCKUI 3aKOH CI0KEHUSI CKOPOCTEM.

. B3aumMocBsI3b Macchl U S3HEPTUU. DHEPTHUs MOKOSL.

Onemenmol K6aHMOBOU Pu3UKU

. PannoakTuBHOCTSB.

. M30oTomsl.

. Ilepnon nmonypacnana.

. Monenu aTOMHOro0 siipa U aToma.
.0, B, y wusznydyeHus (BO3AEHCTBHE MAarHUTHOTO U DJEKTPHUUECKOrO TOJS, MPOHHUKAIOUIAs

0COOHOCTB, THUIT YACTHUIIBI).

3aKoH paJIMOaKTUBHOTO pacraja.

Pacrianer o u .

SnepHble peakuu U UX BUJBIL.

Snepubie cuibl. DHEprus cBs3u. JlegekT Macchl.
. Teopwus bopa.

. Ipunanmn paboTsl 1azepa.

. ®otorddekr. 3akon dotodrddexra. Bunbl u npuunna Bo3zHUKHOBeHUs (oTodddekra. KpacHas

rpanuna ¢porodddexra.

,ZIOM(IWH}UI KOHRmMpOJibHaA paﬁoma



3amaua 1

Bapuant 3amanue
Cpennee paccrosiHue Mexnay ueHtpamu JIyHel u 3emiau npumepHo 60 3eMHBIX
1 paauycoB. Bo CKOIBKO pa3 yMEHBIIUTCS CUJIa TPAaBUTAIIMOHHOTO B3aUMOAECHCTBUS
npeameTa Maccoil 1 kr u 3emiid, eciu cHayaia MpeaMeT HaXOAUTCS Ha MOBEPXHOCTH
3emutn, a 3aTeM Ha JTyHHOU opoute?
Teno CKOJMB3UT MO TOPU3OHTANBHOM IIOCKOCTH. C Kakoll CHIION Teslo AaBUT Ha
2 IUIOCKOCTh, €CJIHM cujla TpeHHs, JeiicTByromas Ha Teno, paBHa 9 H, a xo3ddumment
TPEHHUsI CKOJIbKeHUs paBeH 0,27
Teno paBHOMEPHO JIBHKETCSI 110 TOPU3OHTANIBHOM IIOCKOCTU. Cuila JaBjieHus Tella Ha
3 mwiockocts paBHa 10 H, cuna tpenus 2,5 H. Uemy paBeH ko3dduuueHT TpeHus
CKOJIbXKEHUs?
3anava 2
Teno aBuraercs no okpyxHoctu. OnpenesnTe BeIMUnHbI, 0003HaYEHHBIE 3BE3/I0UKOM.
Bapuant Ilepuon, Yacrora, I'1 Paguyc, | Ckopocts, YCKOpezHI/Ie, Yrnosas
c M M/C M/C CKOPOCTb, paji/c
1 5 * 2 * 10 *
2 * 10 * 15 * *
3 * * 1 * 6 12
3anaua 3

3Has ypaBHeHusi jaBwkeHust X(t), Maccy Tena W BpeMsi JBWXKCHHs Ompenenute: 1) HavaibHYFO
KOOPJAMHATY JBIKYIIETOCS Tela, 2) YCKOpeHHe, 3) HadalbHYI0 M KOHEYHYI0 CKOpOCTh, 4)
nepemenieHue, 5) cuily, 6) HadadbHBI W KOHEYHBIM HUMIYJbC, 7) HAYalbHYI0 M KOHEYHYIO

KHHETHYECKYIO SHEPTUIO, §) MEXaHUUECKYIO PaboTy, 9) MOIITHOCTH.

Bapuant Macca, kr Bpewms nBmxenus, ¢ YpaBHEHHE IBUKEHUS

1 0,1 5 x=3+15t-4t2

2 5 2 X= -5t+t?

3 0,7 15 X= -5-2t?
3anaua 4

Onpenennure MOJISIPHYIO MAacCy BEIIECTBA.
Bapuant 1 2 3
C2HsOH NaCl C2Hs

3anava 5

Onpenenure aGCOMIOTHYIO M OTHOCUTENBHYIO BJIQKHOCTH B BaroHe (Kyme) moesaa, eciii peOeHOK BO
BpeMs €/Ibl pa3ivi BOAY Maccoil M npu remmeparype t.

KHUIOKOCTH.

Bapuant 1 2 3
m, Kr 3 0,2 1
t,°C 15 27 30
V, M 5 100 15

3agauda 6
KuakocTh NBIKETCS TO KamwuisipHOW TpyOke. [lo maHHBIM mapamMeTpaM OMNpPENeIUTe BEITUIHHY
0003HAYCHHYIO *, a TaKXKe CUJIy TMOBEPXHOCTHOTO HATSIKCHHUS W DHEPTUIO TOBEPXHOCTHOTO CIIOS

Bapuant

1

2

3

o, H/Mm

0.073

*

0.024




p, KI/M° 1000 13600 800
d, mm * 1,8 1
g, M/c? 10 10 1.6

h, m 0.1 0.05 *
3amgaua 7

Kamns goxast, Hecymias 3apsij (1, IpU OCBELICHUH MoTepsa (nmpuodpena) 3aps (2. Kakum cran 3apsin
Karm?

Bapuant 1 2 3
g1 +2e -Se +7e
02 ITotepsn [Tpuobpen | IlorepsiHo 2e
le 2e
3agaua 8
Omnpenennute BeIMUUHY 0003HAUYCHHYIO 3BE3/I0YKOM.
Bapuant 1 2 3

Cuna, mH 12 * 16
3apsina 1, HKn 4 2 *
3apsin 2, HK1 2 1,8 3
Paccrosnue, cm * 3 5
JlnpnexTpudeckas MpOHUIIAEMOCTh CPEJIbI 2 15 2,2

3agaua 9
OrnpeaenuTb HAIPsHKEHHOCTh PE3yJIbTHUPYIOIIETO TOoJIA B TOUKE A pacnoyioKeHHOW Ha JIMHUU 3apsiaal
U 3apsga2, eciu:

Bapuant 1 2 3
Sapsnl, MmxKn 16 4 3
3apsan2, mxKn 2 5 4
Paccrosuuel, cm 3 5 2
Paccrosuame?2, cm 6 4 5
JusnexkTpudeckas MPOHUIIAEMOCTh 5 21
cpeipl 1,8 !
Pacnionoxxenue Touku A Mexny 3apsgamMu 3a 3apsaom1 3a 3apsaom2

3amaga 10

[Inockuil KOHIEHCATOp, COCTOSALIMHA W3 KPYTJbIX IJIACTUH PAagUycoM [, pa3/ieleH MpOCIOMKON ¢
JIMAJIEKTPUYECKOW MPOHMUIIAEMOCTBIO € M TONMIIUHON d. 3apshkeH KOHIeHcaTop 10 HampspkeHus U.
Haiitu: 1) emkxocTh KOHJeHcaTopa; 2) 3apsa Ha IUIACTUHKAX; 3) SHEPrui0 JIEKTPHUUYECKOro MO
KOHJIEHCATOPA.

Bapuant 1 2 3
€ 1 2.1 6
r, cM 11 10 8,9
d, mm 9,8 1 1,3
U,B 27000 2400 1600
Bamaua 11

Uerblpe KOHJIIEHCATOpPa COCOUHEHBI B 0Oarapero, MOIKIIOYEHHYI) K WCTOYHUKY HAIPSHKCHHUS.
Omnpenenure: 1) oOIIyI0 AIEKTPOEMKOCTD; 2) o0l 3apsaa; 3) 3apsi Ha KaxJAoM KoHJeHcatope; 4)
HaIPsDKCHNE Ha KaXKJIOM KOHJICHCATOPE.

|  Bapmanr | 1 ‘ 2 ‘ 3




C1, Mk®D 2 1 3
C2, Mk® 1 1 2
Cs, Mk® 2 3 4
C4, MkD 4 2,5 2
U,B 100 1000 500
Tun Bce nocnenoBatensHo | Bee mapamiensHo C:1 m C2 moclienoBarTelibHO, a
COEIMHEHUS Cs u C4 mapannenbHo

3amaya 12
B pesynbrare mpoTekaHUs SIEKTPUYECKOTO TOKA Yepe3 KUIKOCTh BBIACISIETCS HEKOTOpas Macca
BemecTBa. OnpenenuTe BeIMIUHy 0003HaUYCHHYIO *,

Bapuant | Macca, | Cuna | Dnexkrpoxumuueckuil | Bpewms, ¢ | Hanpsbkenue, | Conpotusie-
MT Toka, A | skBuBaieHT, KI/Kn B Hue, Om
1 1800 * 0,36+10° 2500 20 *
2 650 * 0,62+10° 582 * 3
3 210 0,86 1,12+10° * 4,3 *
3amava 13

[To 3amaHHBIM MMapaMeTpaM JIEKTPOCXEMBI paccuMTaiTe: 1) oOiee CONpOTUBIICHHE IENH; 2) OO
TOK; 3) majJicHue HaIpsOKEHUs Ha BHEIIHEH 1ienu; 4) majeHue HanpspDKeHUs Ha BHYTpPEHHEH 1enu; 5)
TOK KOPOTKOT'O 3aMbIKAHHSI.

[TapameTpsl 1 2 3

Dnc, B 10 20 15
Conpotusienne, OM 2 1 0,5
BnyTtpennee conporunenue, OM 0,1 0,2 0,5

O1ieHOYHBbIE MaTepHAJbI aTTecTalMu MO aucuuiuiuge [I1.3 ®uzuka

1. Ox3amen
1.1 TlepedeHb BOIPOCOB K 3K3aMEHY:

ONoGa~wWNE

MexaHnyeckoe ABUKEHUE: OCHOBHBIE XapaKTEPUCTUKU U BUJIBI.
KunemaTuka npsiMoIMHEHOTO paBHOMEPHOI'O JBUKEHUS MATEPUATIbHON TOUKH.
KunemaTtuka npsaMoIuHEHHOTO PaBHOYCKOPEHHOTO JIBUYKEHUS MATEPUATLHON TOUKH.
KunemaTnka KpUBOJIMHEWHOIO JBUKEHUS MATEPUATIbHON TOUKH.
Cwta. 3akonsl Herotona.
3aKOH BCEMUPHOTO TATOTeHUs. CHila TAKECTH.
Cuia ynpyrocTu.
Bec Tenma. HeBecoMocTb.




9. Cuna TpeHus.

10.
11.
12.
13.
14.
15.
16.
17.
18.

MMitysibe. 3aKOH COXPAHEHHUS UMITYJIbCA. PEakTUBHOE NBMKEHHE U €r0 IPUMEHEHHUE.

PaGoTta 1 MOIITHOCTB.

MexaHnueckast SHEpTHUs U €€ BUIbl. 3AKOH COXPAHEHUsI SHEPTUU.

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KHHETHYECKOW TEOPHH U UX 0OOCHOBaHUE.

Temnepatypa. OcHoBHOe ypaBHeHue MKT.

VYpasuenue MenaeneeBa-Knanelipona. M3onpoueccsl.

BuyTtpennss sneprus. Pabora rasa.

[lepBblii 3aKOH TEPMOAMHAMMKH U €0 MPUMEHEHHE K n3onpoueccam. AnuadbaTHblil poiecc.
Tennoseie nuratenu. KIIJ[. Btopoit 3akon TepmonmnHamuku. OOpaTuMble W HeoOpaTHMBbIe

HPOLIECCHI.

19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.

da30BbIii IEpexo KUAKocTh-Iap. Mcnapenue u konaeHcanus. Kunenue.

Bnaxuocts. [Ipubops! 1 n3MepeHus BIaKHOCTH.

IToBepxHocTHOE HaTskeHue. CmaunBanue. KanuiuisipHble sSBJICHMUSL.

CrpykTtypa TBepaoro Tena. Kpucramiuszanus U 1aaBieHUe TBEPAbIX TEl.

MexaHuueckue CBOMCTBA TBEPABIX TEIl.

DneKTpuYecKuii 3apsia. 3aKOH coXpaHeHus 3apsiaa. 3akoH Kyrona.

DNEKTPUUECKOE M0JIE U €r0 XapaKTepUCTUKU. [IpuHIMI cyneprno3uuy nomiei.

Pabota cuit 3eKTpoCcTaTuYecKoro mosisl.

IToTeHunan. DKBUNIOTEHIIMAIbHAS TIOBEPXHOCTD.

DneKTpuyecKoe 1osje B BeuecTse. [[pOBOHUKY U AUAIEKTPUKH B 3JIEKTPUUECKOM TOJIE.
OnexrpoeMkocTsh. KonaeHcarop. DHeprust KoHAeHcaTopa.

[TocTOsIHHBIN MEKTPUYECKUI TOK U €ro XapakTepucTUKH. 3akoH OMa Jid ydacTKa Lenu.
3akoH Oma nns ydactka uenu. IlociienoBarenpHoe M MapajuiebHOE COEIUHEHUE IIPOBOJAHUKOB.

Paborta, MOLIHOCTE U TEILUIOBOE JEHCTBHE TOKA.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
ol.
52.
53.
54,
55.
56.
S7.
58.

O/1C. 3akon Oma nns nonHo nenu. Koporkoe 3aMbIkaHueE.

DnexTpuueckuil TOk B MeTajuiax. CBepXIpOBOJUMOCTb.

DNEeKTPUUYECKN TOK B paCTBOPAxX M PacIIaBax JIEKTPOIUTOB. DIEKTPOIH3.
DNEeKTpUUECKUN TOK B BAKyyMe.

DNEeKTPUYECKHUM TOK B rase.

DnexTpuyeckuil TOK B noiynpoBoaHukax. [TomynpoBoguukoBsiil quoa. Tpanzucrop.
MarauTHoe 1oJie U €ro XapakTEPUCTUKH. 3aKOH AMIiepa.

Cuna Amnepa u Jlopenna.

MarHuTHBIN TOTOK. 3aKOH 3JIEKTPOMArHUTHON uHayKiuu. [TIpaBuso Jlenua.
Maruuthsbiil notok. UHaykTHBHOCTH. CaMOMHYKLHS.

MexaHunueckue KojaeOaHusl.

MexaHu4ecKkue BOJIHBI.

3BYKOBBIE BOJIHBI U UX XapaKTEPUCTHUKHU.

CBoOOAHBIE AIEKTPOMArHUTHBIE KOJICOAHHS B KOHTYPE.

ITepemeHHBII TOK U €r0 nony4deHue. COnpoOTUBICHHUE B LIEMU IIEPEMEHHOIO TOKA.
IIepeMeHHBIN TOK U €ro nosydeHue. IHIyKTUBHOCTb B LIETIM IIEPEMEHHOTO TOKA.
IlepemeHHBIN TOK U €r0 Noay4YeHue. EMKOCTB B LIeM IEPEMEHHOTO TOKaA.
Tpanchopmarop. Ilepenaua u pacnpeneneHue dI€KTPOIHEPTHU.
ONEKTPOMAarHUTHBIE BOJIHBI U UX IOJyYEHUE.

[Tpunuun [Mtolirenca. 3akoH oTpaxkeHus ceera. [loaHoe oTpakeHue cBeTa.
[Tpuniun IMtoiirenca. 3aKoH MpeIOMIICHUS CBETA.

JIMH3BI: OCHOBHBIE XapaKTEPUCTUKU U BUIBI.

WuTepdepennys cBera U ee IpUMEHEHHE.

Judpaxius cBera u ee IpUMEHEHHE.

Jlucniepcus U Nossipu3anys CBeTa.

N3nyuenne. CnexTpsl.

D010 eKT U ero NpuMEHEHHE.



59. Crpoenue aroma. OnbiTel Pesepdopna. Anepusie cubl. Jledekt Macchl.

60. Teopus bopa. Jlazepsl.

61. PagmoaktuBHOCTB. PaqroakTHBHBIC pEBpaLIeHNUs. 3aKOH PaJIMOAKTHBHOTO pacraja.
62. SlmepHble peakiuu: BUIBI U IPUMCHCHHE.

2. TectoBble 3a1aHus. OueHKa 10 pe3yJibTaTaM TeCTHPOBAHUA
2.1 IlpumepHble 3a1aHus TeCTa:

1. 7 OMMHAKOBBIX JIUCTOB KPOBEIIBHOTO kee3a UMeroT Maccy 490kr. Pasmep kaxmoro mucra 1%1,5 .
KaxkoBa tonmuHa ogHoro aucta? ( IOTHOCTH cTtanu 7,8 r/Ky0.cM)
A)8mm B) 7Mm C) 6MMm D) Smm
2. Ectp nBa smmka, umeromue GopMy IpsMOYTOJIBHOTO Mapajuiesienuneia, B OCHOBAaHUM KOTOPOTO
JeKUT KBaApaT. BoicoTa mepBoro siuka B 2 pa3a MEHbIIE BHICOTHI BTOPOTO AILIUKA, a TEpUMETp JHA
MEPBOTO SIIKMKAa B 2 pa3a Oousblie, YeM Yy BTOPOro. Y KakKoro sIMKa BMECTUMOCTh OOJbIIE U BO
CKOJIbKO pa3?
A)V(1)=V(2) B)2V1)=V(2) C)4vV(1)=V(2) D)V(1)=2V(2)
3. Macca ky6a 76,8 r, riomaas Bceil moBepXHOCTH Kyba 96 kB.cM. M3 kakoro Marepuasia U3roTOBJICH
Ky0?
A) u3 amomunus; 2,7 T/Ky0. cM
B) u3 cramm; 7,8 r/xy0. cm
C) u3 oprcrekna; 1,2 r/ky6.cm
D) u3 menu; 8,9 r/ky6.cm
4. 13 nynkta A B myHKT B aBTOMOOMIIE MTpoexai co ckopocThio 30 km/4. OOpaTHO 3TO e PacCTOSTHUE
OH TpoexaJl co CKopocThio 60 km/u. KakoBa cpeHsisi CKOPOCTh Ha BCEM ITyTH?
A)45xkm/a B)40 km/a  C) 35 km/u D) 30 km/g
5. Bec kapronHoro smmka ¢ 50 moxonaakamu paeH 54 H. OmpenenuTs maccy OJHOW IUIMTKH
IOKOJIa/1a, €CIu Macca myctoro siuuka 400r.
A)300r B)200r C)100r D)400r
6. Meanyto aetanp Harpeau. YTo mpous3onaeT ¢ Maccoi, 00beMOM U INIOTHOCThIO?
A) Macca yBelIUYHUTCS, 00bEM YBEIHUYHUTCS, INIOTHOCTh OCTAHETCS HEM3MEHHOM
B) macca yBennuutcs, 00beM OCTaHETCS HEU3MEHHBIM, IIJIOTHOCTh YBEIHUUUTCS
C) macca ocTaHeTcsi HEM3MEHHOH, 00beM YBEIMYHUTCS, TNIOTHOCTh YBEITHUUTCS
D) macca ocranercss HEU3MEHHOM, 00BEM YBEITUUUTCS, TUIOTHOCTh YMEHBIIUTCS
7. AxkBapuyM umeeT ¢opmy Kyba co ctopoHoil 1m. OH moBepxy HamoiHeH BoJod. Bo ckompko pa3
OTJIMYAIOTCS CWJIBI IABJICHUSI HAa JTHO M Ha OJJHY OOKOBYIO CTEHKY Ky0Oa?
A)2paza B)4paza C)omgunakoBel D) 6 pa3
8. Ilocne mocagku pbibaka B JIOAKY C BEPTUKAJIbHBIMH CTEHKAMHU M IUIOMIAJIbIO AHA 4KB.M JIOJIKa
norpy3uiack B Bogy Ha 20cMm. OrpeenuTs Maccy pbroaka.
A)65kr B)70kr C)75xr D)80kr
9. IIpoBoauTcst 1a0OpPATOPHBIM OMBIT: Mepe] JUH30H Ha paccTostHUM 20 CM TOMEINAIOT CBEy.
[Tepenuras sxpaH, MOMy4YarOT YeTKOE M300pakeHUEe CBeYW Ha paccTosHuu 60 cM oT auH3BL. Uemy
paBHa onTuyeckas cuiia JuH3bl? Kakoe yBenuueHue naet auH3a?
A) 7,6 nntp; 3 B) 6,2 antp; 4 C) 6,7 nntp; 3 D) 7,2 notp; 4
10. Bo Bpems TpeHUpPOBKHU criopTcMeH npobexan 6,5 kpyra Juamerpom 100Mm. Kakoii myTs mpoGesxat
CIIOPTCMEH U YEMY PaBEeH €ro MOAYJIb IepeMeleHus ?
A) nyTth 1xM, nepemerienue 0,05 km
B) myTs 2 kM, nepemernienne 0,10 km
C) nyTb 3 kM, nepemerienue 0,15 km
D) nyts 4 kM, nepemenienue 0,20 km
11. B TedyeHue AHA yJIWTKAa NOJHUMAaETCs MO cTojOy Ha 4M, 3a HOYb — oImyckaercs Ha 3M. B
MOHECIPHUK YJIUTKAa Hadajga BOCXOXIAeHHE OT momHoxus 10-metpoBoro cronba. B kakoit aeHb
HEZIeH yJIUTKa 100epeTcs 10 BepIInHBI cTOI0a?



A)BuerBepr B)Bmataumy C) B cyOobory D) B BockpeceHbe
12. Ha ckonbko myTh, MPONHACHHBIN CBOOOJHO MAJAIOIIMM TEIOM B MOCJIEIHIOI CEKyHAY MaJeHus,
0oJbIlle MyTH, IPONUJEHHOIO TEJIOM B MPEANOCIEIHIO CEKyHAy MajaeHus ( g NMpUHATH paBHBIM 9,8
M/KB.C) ?

A)29,4m B) 19,8 m C) 9.8 m D)49wm
13. Heobxonumo ompenenuts AedekT maccel sapa kuciaopoga O, ¢ 3apsAoBBIM YHUCIOM — 8 H
MaccoBbIM uuciaoMm 16. macca siapa kuciaopoaa 15,99491 a.e.m., macca mporona 1,00728 a.e.m.,
HenTpoHa 1,00866 a.e.m.

A)0,133 aem. B)O0,144a.em. C)0,I155a.em. D)O0,166 a.e.m.
14. Yepes kakoi MpoOMEKYTOK BPEMEHHU KOJIMYECTBO PAJUOAKTUBHBIX aTOMOB YMEHBIIUTCA B 4 pa3a y
cesieHa, eclii IeproI mosrypacnazga ero paseH 120 cytkam?

A) 100 cytok B) 170 cyroxk  C) 240 cyrok D) 310 cyrox
15. TlpoBognuk mmuHoM 30 cM pacrmoyioxeH ropu3oHTaNbHO. Kakoe 3HavyeHHe JOJKHA HMETh
WHIYKIMST MarHUTHOTO TOJsI, YTOOBI CHJIa TSKECTH MPOBOAHHKA MAacCOoil 6 T' ypaBHOBEIIMBAIACH
cunoit Amnepa? [1o mpoBogHuKy TedeT ToK 5 A (mpuasAThg=10 M/KB.C)

A)30mMTn B)40mTn C)50mTn D) 60 mTn

16. Ilepuox momypacnana 1e3ust 27 net. OnpenenuTs Maccy HepacmaBmierocs mesus mocie 135
JIET paJln0aKTUBHOIO paclaja, €Cliv epBoHavyaibHas Macca 1e3ust 8 kr. OTBeT AaTh B IpaMMax.

A)125r B)250r C)500r D)1000r

17. Onpenenuts paboTy, KOTOPYIO HEOOXOIUMO COBEPIIUTH MIPU MOABEME Tpy3a Maccoid m = 250
KT Ha BbIcOTY H = 12 M ¢ nomolpio noabeMuuka, eciu ero KIT/I pasen 80 %.

A) 2850 Ix. B) 3050 Ix. B)350Ix. C)3750 Ix. D)4050 Ix.
18. Mstu OporreH ¢ 3eMiu co ckopocthio V = 20 mMc. Ha kxakol BBICOTE €ro KHHETH-YeCKas dHEePIHs
OyzeT paBHa €ro MOTEHIMAIbHON SHEPTUH.

A)lOm. B)I5m. C)20m. I)25m. D)30wm.
19. Teno maccoit m = 15 xr nogaHo Ha BeicoTy H = 8 M. Ha CKONBKO yBEIUYUTCS €r0 MOTEHIIUATbHAS
sHeprus?

A) 1000 x. B) 1200 Ix. C) 1400 x. D)1600 JIx.
20. Jlnst coxatust npyskuHbl nprinoxkeHa cuina B F= 100 H. Kakas paGorta coBepiaercs, eciau npy>KuHa
cxarta Ha X = 4 cM?

A)4 Ix. B)8 Ix. C) 12 Ix. D) 16 Ix.
21. OnpenenuTh MOITHOCTH JABUTATEN U@ Ta, TOJHUMAIONIETro rpy3 Maccoi M1 = 300 kr Ha BeIcOTY H
=12m3at=30c?

A) 1200 Br. B) 1600 Br. C) 2000 Br. D) 2400 Br.
22. Tpomneitbyc maccoit m = 12,5 T ABMXKETCS paBHOMEPHO MO TOPU3OHTAIBHOMY YYaCTKy ITyTH
mmaHol 1= 500 M. OnpeaenuTs paboTy ABHTaTesel Tpoiei0dyca Ha ’TOM y4acTKe.

A) 47500 k/Ix. B) 52600 x/[x  C) 57900 x/[x. D) 62500 x/Ix.
23. ITogbeMHBINM KpaH MOJHUMAET Tpy3 Maccoi 4,5 T Ha BeicoTy H = 8M. MomHocTh kpaHa 12 xBT.
CKOJIbKO BPEMEHH 3aTpavyeHo Ha MOJBEM Tpy3a?

A)25c. B)30c. C)35c. D) 40 c.
24. OnpenenuTh AaBleHHE Tpy3a Ha MOBEPXHOCTb CHEra: CWJIA, JEHCTBYIOIIAas Ha JaHHYIO
MOBEpPXHOCTH, paBHsercs F = 800H. ITnomans nosepxuoctu S = 0,4 M2,

A) 2000 [Ta. B) 2400 ITa. C) 2800 ITa. D) 3200 Ia.
25. TlepBrie moMyaca MyTH MBI €Xajld Ha MaIllluHE CO cpefaHel ckopocThio V1 = 40 kMm/4, creayromnime
rmoJryaca MbI, TIEPECEB Ha BEJIIOCUIIENBI, €Xalld ¢O CKOpocThio V2 = 20 kMm/4. OnpenenuTb CpeaHio

CKOPOCTh Ha BCEM ITyTH CJICIOBAHUSL.
A)26 km/u.  B) 28 km/u. C) 30 km/u. D) 32 km/u.

2.2 CooTBercTBUE MEXIy OanbHONW CHCTEMOW W CHCTEMOW OLICHMBaHUS IO pe3ysbTaTam
TECTUPOBAHUs YCTAHABIMBAETCS IOCPEICTBOM CIIEAYIOMIEH TaOIUIIbL:

OOBeKT OLEHKU IToka3zarenu Onenka YpOBEHB PE3yNIBTATOB




OLICHUBAHUS
pE3yJIbTaToB
oOy4eHus

oOydeHus

OO0yuarommiics

Mesnee 5 0a1oB

((Hey,Z[OBJ'ICTBOpI/ITeJ'ILHO»

Hwuszkuit ypoBeHb

6-5 6aioB «Y IOBJETBOPUTEIBLHO» [ToporoBslii ypoBeHb
8-7 6amnoB «Xopomo» [IoBbILLIEHHBIN YPOBEHD
10-9 GasnoB «OTIMYHO» Bricokuii ypoBeHb

2. 3 Ouenka oTBeTa 00y4aroierocss Ha BOMPOCHI SK3aMEHAIIMOHHOTO OuieTa
2.3.1 IIpumep Ouneta nmns sx3ameHa no aucuurude [1/].3 dusuka

/{a1bHEBOCTOYHBIN rOCYAAPCTBEHHbI YHUBEPCUTET NyTeH COO0LIEeHU

TILIK

Marematudeckue u
€CTECTBEHHOHAYYHbIE

JUCLUIUIAHBI

2 cemecTp,

2022-23 y4eOHbIi TO1

DK3aMeHanoOHHbIN OmneT Ne 3

10 TUCLUIIINHE
I11.03 PUIUKA

Hazpanune

JUJIA HaIllpaBJICHUA HOHFOTOBKI/I/

CIICIHAJIbHOCTHU

23.02.01.

Opl" aHn3alus [IEPCBO30K U YIIPABJIICHUC Ha

TpaHcnopte (110 BUJaM)
BHJI, Ha3BaHUE, MPOQIITE/CIICTIAATN3 AT

«YTBEpKIAAO»

npeacenatens [IIK

Hacenxuna E. B.
DdUO

«20» 04. 2022 1.

1.KI/IH€MaTI/IKa KpHBOJ’IHHGﬁHOFO JABUXKCHUA MaTepHaHBHOﬁ TOYKH.
2.0HpCI[C.HI/ITe KOJMYCCTBO MOJICKYJI COACPIKAIITNXCS B 1 xr KHCJIOpOoJa.

Conep;xaHHe MIKaJbl OICHUBAaHMA

DJIEMEHTHI
HeynosnerBopu- VY nosnerBopu-
OLICHUBAHUS Xopomo OTnuaHO
TEJIBHO TEIBLHO
CooTBeTCT-BUE
OTBETOB,
ITomHoe
dbopmynu- 3HaUYUTENbLHEBIE Hes3nauurenbusle ITomnoe
HECOOTBETCTBHUE II0
pOBKa MOTPENTHOCTH MOTPEUTHOCTH COOTBETCTBUE
BCEM BOMpOCaM
BOIIPOCOB
(3amanuii)
CrpykTypa,
IIOCJIEIOBA-
TEJILHOCTH u
CoOOTBETCT-BUE
JJoruka otBeTa. | IlomHoe 3HAUNTENBEHOE Hes3naunrtenbHoe
KPUTEPHUIO  TIPH
VYMeHne 4YeTKO, | HECOOTBETCTBUE HECOOTBETCTBUE HECOOTBETCTBUE
IIOHSTHO KPUTEPHUIO KPUTEPHUIO KPUTEPHUIO OTBETC Ha  BCC
’ PHTEPHIO. pHTEp PHTEp BOIIPOCHI.
rPaMOTHO u
cBOOOIHO
h3jaraTb CBOU




MBICJIN

YMenue
YBSI3bIBATh
TEOPHIO c
IIPAKTUKOM,

B TOM YHCJE B
obuacTH
npodeccruoHan
bHOH PabOTHI

YMeHne  cBsA3aTh
TEOPHUIO c
MIPAKTUKON paboThI
HE TPOSIBIISETCS.

VMenne  cBs3aTh
BOIIPOCHI TEOPUHU U
MPaKTUKH
HpOSIBHSIGTCSI
peaxo.

VYMmenune CBS3aTh
BOIIPOCHl TEOPUH U
MPAKTHKH B
OCHOBHOM
MIPOSIBIISETCSI.

ITonnoe
COOTBETCTBHUE
JTAHHOMY
KPUTEPHIO.
CriocobHOCTD
MUHTETPUPO-BATh
3HAHHS u
HPHUBIICKATH
CBEIICHHUS
pa3IUYHBIX
HaY4HbIX cdep

nus3

[Ipumeuanue: uTorosas oueHka GopMupyercs Kak CpeaHss apupMeTndeckas pe3yabTaToB HJIEMEHTOB

OLICHUBaHUA




