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

s cnenpanbHocT  27.02.03  ABTOMarnka W TEJEMEXaHMKa Ha  TPAHCIOPTE
(’Ke1e3HOJOPO)KHOM TPAHCIIOPTE)

[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.



JIUCT JOMOJHEHU U U3BMEHEHUN

B padouyro nporpammy I1/1.3 ®usuka
HauMeHoBaHue cTpyKTypHoro snemenTa OIIOII (PI1J, PIIIL, u T.11.),

27.02.03 ABTOMAaTHKA M TeJIeMeXaHUKA HA TPaAHCNOPTe (3KeJIe3HOI0POKHOM TPAHCIIOPTeE)
C YKa3aHHMEM KO/J1a HaIllpaBJICHUSA ITOATOTOBKU U HpO(bI/IJ'ISI

Ha ocnoéanuu

pewenus 3acedanusn kagheopul (I11[K)

MaremaTu4ecKHii M 00N eCTECTBEHHOHAYYHbIH Y4eOHbI MK

"16" mas 2023r., mpotokos Ne 9

noJjiHoe HauMeHoBanue Kadenps (1K)

Ha 2023 | 2024 yueonwtii 200 6HeceHbl UZMEHEHUA:

Ne / HaumeHoOBaHUe pasnena

Hosas penpakuus

N3meHnennii HeT

IMpeacematens [TIEK x’j',"’-'f, —~  (E.B.Hacegssma
|







PaGouas nmporpamma auctmruinabl [1/].3®u3nka paspadorana B coorBercTBu @I'OC COO (mpukas
Muno6pnayku Poccun ot 28.02.2018 r. Ne 189).
[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 BO3MOXHOCTHM TMO3HAHHUS 3aKOHOB TMPUPOJBI; HCIOJIb30BAHUS
JNOCTHXKEeHHUH (PU3MKK Ha OJaro pa3BUTHS YEIOBEYSCKON IMBUITU3AINY;

- HEOOXOJIMMOCTHU COTPYJIHUYECTBA B MPOLECCE COBMECTHOTO BBHIMOJHEHMS 3a/1ay, YBaXUTEIHLHOTO
OTHOIICHHUS K MHEHHIO OMIOHEHTA MPHU 00CYKICHUH POOIeM eCTECTBEHHOHAYYHOT'O COJICPKAHUS;

-TOTOBHOCTH K MOPAJbHO-3THUYECKON OLIEHKE HCIOJb30BaHUSl HAYYHBIX JIOCTHXKEHHUH, YyBCTBa
OTBETCTBEHHOCTH 3a 3aIUTY OKPY)KAIOLICH Cpe/bl; UCIOIb30BaHNE MPUOOPETECHHBIX 3HAHUN U yMEHUH



JUIL pelIeHUs] MPAaKTUYECKUX 3a7ad IOBCEIHEBHOW JKU3HU, oOecredeHnsi 0e30macHOCTH COOCTBEHHOM
KHU3HHM, PALMOHATIBHOIO NPUPOAONOIL30BAHUSA W OXpPaHbl OKPYXaMoLIEH cpeibl M BO3MOXKHOCTAMHU
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
IpUMEHUMOCTH. PU3NUECKUE TEOPUHU U IPUHLIUI COOTBETCTBU. Posib u MecTo Gpu3MKH B pOPMHUPOBAHUU
COBPEMEHHOM HAYYHOUN KapTUHBI MUPA, B IPAKTUYECKON JAEATENBHOCTH Jt0iel. PU3HKa U KyJIbTypa.

Mexanuka

I'paHnLIBI NPUMEHMMOCTH KJIACCHYECKOW MEXaHUKH. BakHelIne KHHEMAaTHYECKUE XapaKTEPUCTUKH
— IIepeMELICHHE, CKOPOCTh, YCKOpeHHe. OCHOBHBIE MOJEIIN TEJI U IBUKEHUN.

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

NMnynec MaTtepuanbHOM TOYKHM M CUCTEMBI. MI3MeHeHHne u coxpaHeHue mMiysbca. Mcronbs3oBanne
3aKOHOB MEXaHUKH Uil OOBACHEHMs JABIKEHHMS HEOECHBIX Tel M s pPa3BUTHA 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 KHHETHYEeCKOW SHEpruH TerIOBOIro
JBWKEHHs 4YacTUIl BemecTtsa. Mopenb HIeanpbHOro rasa. JlaBieHuwe rasza. YpaBHEHHE COCTOSIHUS
uJieasibHOTO Ta3a. YpaBHeHue MenaeneeBa—Knanelipona.

ArperaTHble COCTOSIHUS BelllecTBa. MOJeNIb CTPOEHUS )KUIKOCTEM.

BuyTtpennss sHeprus. Pabora u Teruionepenaya Kak crocoObl M3MEHEHMsS BHYTPEHHEH 3Heprum.
[TepBriit 3axK0H TepMoguHAMUKU. HeoOpaTUMOCTh TEMIOBBIX TpolieccoB. [IpuHIUIBI AEHCTBUS TETLTOBBIX
MalluH.

Onexmpoounamura

Onexrpuueckoe none. 3akoH Kynona. HanpshkeHHOCTP M MOTEHUUAN AJIEKTPOCTATHYECKOTO TOJIS.
[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.

NHpyknus MarHuTHOro nosid. JIeMcTBre MarHUTHOTO IMOJIS HAa IIPOBOJHUK ¢ TOKOM M JIBHXKYLIYHOCS
3apsoKeHHYy10 yacTuily. Cuiia Amnepa u cuina Jlopenia. MarHuTHble CBOMCTBA BEIIECTBA.

3aKOH D3JIEKTPOMAarHUTHON MHAYKLUMHU. OJEKTpoMarHutHoe mnoje. [lepemeHHbIi TOK. SIBiIeHHE
caMOMHIYKUUH. HIYKTUBHOCTb. DHEPrUs 2JIEKTPOMATHUTHOTO MOJIS.

OnexTpoMarHuTHbIe Konebanus. KoneOaTenbHbIN KOHTYD.

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

I'eomerpuueckas ontuka. BoaHOBBIE CBOWCTBA CBETA.

Keanmoesas usuxa. Qusuxa amoma u amomnoz2o A0pa

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 slep. 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 GU3NYECKUX BEITHYUH.
MogenupoBaHue SBICHUN W MPOIECCOB MPUPOAbL. 3aKOHOMEPHOCTh U CIyYalHOCTb.
['paHunbl TPUMEHUMOCTH (U3HYECKOrO0 3aKoHa. DU3HYECKHUE TEOpUM W TMPUHLUII
cootBeTcTBUs. Ponb 1 MecTo (pu3uku B HOPMUPOBAHUM COBPEMEHHON HAYYHOU KapTHHBI
MHpPA, B TPAKTUYECKOMN AEATEIbHOCTHU toAeH. PU3MKa U KyJIbTypa.

Mexanuxa

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

B3aumopericteue Tten. IlpuHmun cynepno3unuu cwi. MHepumanbHas cucrema
oTcuera. 3akoHbl MexaHuku HproToHa. 3akoHbl Bcemupnoro tarorenus, ['yka, cyxoro
TpeHus. J[BmkeHWe HEOSCHBIX Tel W WX HCKYCCTBEHHBIX CIyTHUKOB. SIBIICHUA,
HA0JIF0TaeMble B HEMHEPITUATBHBIX CUCTEMAX OTCYETA.

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

PaBHOBecue MarepuanbHOW TOYKM U TBEPAOrO Teya. Y CIOBUS PAaBHOBECUS 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, IEPUOI, YACTOTa, daza KojaeOaHHil.
[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 MoJiekyisipHO-kKuHeTHYecKkoi Teopun (MKT) u TepmoinHaMuku.

OkcrniepuMeHTalbHbIe JokazaTenbcTBa MKT. AOcomtoTHas Temmeparypa Kak Mepa
CpeAHEN KUHETMYECKOW DSHEPIrMH TEIUIOBOTO JABMIKEHHsI YACTHUIL BemecTBa. Moaenb
uaeanbHoro rasa. Jlapmenne raza. CBs3p MEXAY AABICHUEM M CpPEJHEH KMHETHYECKOU
SHEPruey NOCTYyNaTEIbHOTO TEILUIOBOTIO IBMXKEHUS MOJIEKYJI HAEATBHOTO ra3a.

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

ArperaTtHble cocTosinug BeniectBa. @a3zoBbie nepexosl. [IpeobpazoBanue >Hepruu B
dazoBbIX mepexonax. HacwelllileHHBIE W HEHACHINICHHBIC Mapbl. BiaxXHOCTH BO3AyXa.




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

BuyTtpennss sueprus. Pabora u temonepenaya Kak cnoco0bl U3MEHEHUsI BHYTPEHHEN
sHepruu. IlepBbiii 3akoH TepMoauHaMuKH. AnuabaTHbli mpouecc. BTopoil 3akoH
TEPMOANHAMHUKHU.

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

InexkmpoouHamura

[IpenMer ¥ 3a7ayu BAEKTPOAMHAMUKHU. OIJIEKTPUUYECKOE B3aMMOJEUCTBUE. 3aKOH
COXpaHEHUsl 3JEKTpUUecKoro 3apsna. 3akoH Kysona. HampsokeHHOCTh M MOTEHLHAI
3JeKTpocTaTnueckoro nous. [IpuHuun cyneprno3uuuu 3neKTpudeckux noser. PazHocts
NOTeHIHAIOB. [IpOBOTHUKY M AUAIEKTPUKH B 3JIEKTPOCTATHUECKOM I0JIE. DIEKTPUIECKas
eMKoCTb. KoHieHcaTop. DHEPrus 3NEKTPUIECKOTO MOJIS.

[TocTosiHHBIN 351eKTpUYecKuid TOK. DnekTpoasrxkymas cuia (3/C). 3akon Oma nns
MOJHOM DJICKTPUYECKOW UENH. OJIEKTPUYECKHM TOK B METalax, »>ICKTPOJIUTAX,
NOJIYIIPOBOJHUKAX, rasax H Bakyyme. Ilmazma. Onexrponus. IloaynpoBOJIHHUKOBBIE
npubopsl. CBEpXIPOBOIUMOCTD.

MarautHoe 1one. Bexkrtop MarHuTHOM uHAyKuuu. [IpuHuun cynepnosunuu
MAarHMTHBIX NoJIel. MarHuTHOE 10J1e MMPOBOJHKUKA C TOKOM. /[eliCTBE MarHUTHOTO IMOJIS
Ha MPOBOJHUK C TOKOM M ABWKYLIYIOCS 3apsKeHHYR0 yactuily. Cuna Ammepa 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 10J1s1. MarHUTHBIE CBOMCTBA BEIIECTBA.
DJIEKTPOMArHUTHBIE KOJIeOaHMsI. KonebarenbHblit KOHTYP. CBoOonHbIE

AJIEKTPOMArHUTHbIE  KOjJeOaHusi. BBIHYXJCHHBIE  3JIEKTPOMAarHUTHbIE  KOJIeOaHUSI.
Pe3zonanc. Ilepemennsiii Tok. KoHaeHcaTop W KaTymka B LENW MNEPEMEHHOTO TOKA.
[IpousBojacTBO, mepenaya W TOTPeOJEHUE AJICKTPUUECKOW SHEpPruu. ODJeMeHTapHas
Teopust TpaHchopmMaropa.

DJIEKTpOMAarHUuTHOE Toyie. BuXpeBoe »BIEKTpUYECKoe TMoJie. DJIEKTPOMATHUTHBIC
BOJIHBI. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH. /[Mama3oHbl 3JIEKTPOMArHUTHBIX U31y4YEHH
U UX NpaKkTUYecKoe npuMmeHeHue. [[puHIMIbl paluoCBsI3U U TEJIEBUACHUS.

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

BonnoBsie cBolicTBa cBeTa. CkopocTh cBeTa. MHTEepdepeniius cera. KorepeHTHOCTb.
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 cootBerctBue ¢ VII muctmmumaa [1]].3®Pu3nka paccuntana Ha 229 4. B T0OJ1, B TOM 4HuCe: 224.
JEeKIMH, YpOKH, 6 4. jmabopaTopHble paboTel, 193 4. camocTosTenpHass paboTa, MPOMEKYTOUHAs
arrecranuus 8 4.



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 0OpallieHnH ¢ IpudopaMu U YCTPOHCTBaMU;

®TOTOBHOCTh K TMPOJOJDKEHUIO OOpa30BaHMS U TOBBIMICHUS KBaJTHU(PUKAIUU B
n30paHHOM MpPo(ecCHOHATBHON JESITEIbBHOCTH W OOBEKTUBHOE OCO3HAHUE POJIU
(Gu3nIeCKUX KOMIIETEHITHI B 3TOM;

®yMECHHE HCIIOJIb30BAaTh JOCTIKEHUS COBPEMEHHOW (HU3MYECKOW HayKu U
(U3NYIECKUX TEXHOJIOTUH IS TIOBBIIICHUS COOCTBEHHOTO MHTEIUIEKTYaIbHOTO Pa3BUTHUS B
BbIOpaHHOH NPOo(eCCUOHATBHON AESITENbHOCTH;

®CaMOCTOSITENIBHO J100BIBaTh HOBBIE IS ce0sl (PU3MUECKUE 3HAHMSI, UCHIOIB3YS s
ATOTO JJOCTYMHbIE UICTOYHUKH UHPOPMALIIH;

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

eyMEHHE YIpPaBJIATh CBOEH I[IO3HABATEJBHOM  JAESITEIBHOCTBIO, IPOBOJUTH
CaMOOLICHKY YPOBHSI COOCTBEHHOT'O MHTEJUIEKTYaIbHOI'O Pa3BUTHSI.

MeTanpeIMeTHbIX:

®ICII0JIb30BaTh pA3JIUYHbIC BUJbBl TO3HABATEIBHOM JAEATEIbHOCTU JUISl PELIEHUS
¢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,
BBISIBJICHUE TPUYMHHO-CIICJICTBEHHBIX CBS3€M, MOUCK aHaJlOroB, (HOpMyIHpOBaHHUE
BBIBOJIOB Il MU3yUEHUS Pa3IMUHBIX CTOPOH (PU3HUECKUX OOBEKTOB, (PU3MUECKUX SBICHUH
U (QU3NYECKUX MPOLECCOB, C KOTOPHIMU BO3HHMKAET HEOOXOIMMOCTb CTAJIKMBAThCS B
npodeccruoHansHOM cdepe;

eyMEHHE T'€HEpUPOBATh WACH U OMNPEACNATh CPEACTBA, HEOOXOAWMBIC ISl WX
peanu3aiuu;

®1ICITIOJIb30BaTh PA3JIMYHBbIC UCTOYHHUKHU JJIsi TIOMydYeHUs] U3NdecKoi MH(pOpMaIuy,
YMEHHE OIICHUTH €€ TOCTOBEPHOCTS;

® AHATM3UPOBATH U MPEACTABIATH HHPOPMAIUIO B PA3NUYHBIX BUAAX;

eTyOMMYHO TPEACTABIATH PE3yJbTaThl COOCTBEHHOTO HCCIIEJIOBAaHMS, BECTH
JUCKYCCHUU, AOCTYITHO M TapMOHHUYHO cOdYeTasi colep:kaHue U (OpMbI MPEICTaBIIEMON
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 pELIEHUsI TPaKTUYECKUX 3a]1aY;

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

® yBEPEHHOE HCIMOJIb30BAHNE (PU3NYECKON TEPMHUHOJIOTUN U CUMBOJIMKY;

®BJIaJICHUE OCHOBHBIMU METOJaMH HAYYHOTO MO3HAHUS, UCIOJIb3yEeMbIMHU B (PU3HUKE:
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 3a4a4H;

eCc(hOpMUPOBAHHOCTh YMEHHUS NPUMEHSTH MOJYUYECHHbIE 3HAHUS MJisi OOBSICHEHUS
yCIIOBUW MpOTeKaHusi (PU3MYECKUX SIBICHUI B mpupone, B mpodeccruoHanbHOll cdepe u
JUISI IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCEIHEBHOM KU3HU;

¢Cc(hOpMHUPOBAHHOCTL COOCTBEHHOM IIO3HMIIMK 110 OTHOIICHHUIO K (DHU3UYSCKOM
uHpOpMaIUH, MOITy4aeMON U3 Pa3HbIX HCTOYHUKOB.

B pesynbrare u3ydeHus aucuMiiuHbl Puznka Ha YpOBHE CpEIHEro oOLIero
00pa3oBaHUs:

OOyuaronuiics Ha 6a30BOM YPOBHE HAYUUTCS:

— JEMOHCTPUPOBaTh Ha TMpUMEpax poOJdb U MeCTO (PU3HKKM B (HOPMUPOBAHHUU
COBPEMEHHOM HAYyYHOM KapTHHBI MUPA, B PA3BUTHH COBPEMEHHOM TEXHUKU U TEXHOJOTHUM,
B IIPAKTUYECKOM JAESITEIBHOCTH JTIOAEH;

— JIEMOHCTPUpPOBAaTh Ha IMpHUMEpax B3aWMOCBSA3b MEXIYy QHU3MKOH U APYyrUMHU
€CTECTBEHHBIMU HAYKAMU;

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

— HUCIOJIb30BaTh MHPOpPMALMIO (PU3NYECKOTO COJAEPKAHMS MPU PEUICHUU YUYEOHBIX,
NPaKTHYECKUX, MPOEKTHBIX M HCCIIEOBATEIbCKUX 3ajady, MHTETPUPYs MH(POPMALUIO U3
Pa3IMYHBIX UCTOYHHUKOB M KPUTHUYECKH €€ OLICHNBAs;

— pa3nuyarh M yMETh HCHOJb30BaTh B Y4EOHO-UCCIIENOBATEIBCKON JESTEIbHOCTH
METOJIbl HAay4YHOro TO3HaHUsA (HaOMIOJIeHHe, OINKCaHHWe, H3MEpPEHUE, JKCIIEPUMEHT,
BBIJIBUKEHUE TUIIOTE3bl, MOACIUPOBAHUE U JIp.) U POPMBI HAYYHOTO MO3HAHMS ((DAKTHI,
3aKOHBI, TEOPUH), IEMOHCTPUPYS HAa IPUMEPAX UX POJIb U MECTO B HAYYHOM MO3HAHUU;

— TPOBOJUTH TMPSAMbIE U KOCBEHHbIE W3MEHEHHUA (DU3MUECKUX BEJIUYUH, BBIOHpas
U3MEpUTENbHBIE TPUOOPHI C yUYeTOM HEOOXOIMMOM TOUYHOCTH M3MEpPEHUH, MIaHUPOBATh
XOJl M3MEpPEHMH, INoJIydaTb 3HAYEHHE M3MEPSEMOM BEJIWYMHBI M  OLICHUBATH
OTHOCHTEJIbHYIO MOIPEUIHOCTD 10 3aJlaHHBIM (hopmyiam;

— IPOBOJUTH UCCIENOBAHMUS 3aBUCHUMOCTEH MEXKIY (QPU3NYECKUMH BEIMYUHAMM:
IPOBOJUTh U3MEPEHHUSI U OIPEACNATh HA OCHOBE MCCJEJIOBAHMS 3HAYEHUE NapaMeTpOB,
XapaKTEPU3YIOIINX JTaHHYIO 3aBUCUMOCTb MEXJy BEJIMYMHAMU, U JIETATh BBIBOJ C YUYETOM
IIOIPEIHOCTH U3MEPEHNUN;




— WCIOJIb30BaTh JJIS OINHCAHMS XapakTepa MPOTEKaHUs (PU3NYECKUX IMPOIIECCOB
dbu3nuecKre BEIMYMHBI U IEMOHCTPUPOBATH B3aUMOCBS3b MEXKITY HUMU;

— WCIOJIb30BaTh JJIS OIHUCAHMUS XapakTepa MPOTEKaHUs (PU3NYECKUX MPOIIECCOB
(du3ryUecKre 3aKOHbI C YY4ETOM IPaHUI] UX IPUMEHUMOCTH;

— pemaTh KadyeCTBEHHbIE 3aJaud (B TOM UHCIEC U MEXIPEIMETHOTO XapakTepa):
UCIIOIBb3Ys MOJIENU, (PU3NUYECKHUE BEIMYMHBI U 3aKOHBI, BEICTPAUBATh JIOTUYECKH BEPHYIO
HEMOYKy 00bSICHEHUS (JI0KAa3aTEIhCTBA) MPEITIOKEHHOTO B 3a7a4e mpolecca (SIBICHUSA);

— peliaTh pacueTHBIC 3aJlayd C SBHO 3aJaHHOW (M3MYECKOM MOJENbI0: Ha OCHOBE
aHaNMM3a YCIOBUA 3a7a4d BBIACIATh (U3HUECKYI0 MOJIENb, HAXOIUTh (HU3UUYECKUE
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 33/1a4;

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

— HCIIOJB30BaTh 3HAHUS O (PU3MUECKHUX OOBEKTaX M IMpoIlleccax B IMOBCEIHEBHOMN
KU3HU ISl oOecrieueHus: 0€30MacHOCTH MIPU OOpallleHUH C TPUOOpaMH U TEXHUYECKUMU
YCTPOMCTBAMHM, JII COXPAHEHHS 3J0POBbS M COOJIOJECHHUS HOPM SKOJOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOLIEH Cpelie, NI IPUHATUS PELICHUN B IOBCEIHEBHOW KU3HU.

OOyuatomnuiics Ha yriyOJIeHHOM YPOBHE HAYUUTCS:

— OOBSICHATH W AaHAIM3UPOBATH POJIb K MECTO (PU3UKHU B (POPMUPOBAHUH COBPEMEHHOU
HAy4YHOW KapTUHBI MHUPA, B PA3BUTUHA COBPEMEHHOM TEXHUKH M TEXHOJOTUH, B
MPAKTUYECKOM JEATETbHOCTHU JIIOICH;

— XapaKTepU30BaTh B3aMMOCBS3b MEXAY (QUIUKOH W JPYTHUMH €CTECTBEHHBIMU
HayKaMu;

— XapaKTepU30BaTh CHUCTEMHYIO CBSI3b MEXJy OCHOBOMOJIATAOIIMMU HAYYHBIMU
MOHSATUSIMU: TIPOCTPAHCTBO, BpeMs, Marepus (BEIIECTBO, TIOJIe), JBH)XEHHUE, CHIIa,
DHEPTHUS;

— TIOHUMATh U OOBSCHSTH LEJIOCTHOCTh (PU3MUECKON TEOPHH, pa3andaTh TPAHUIILI €€
MPUMEHUMOCTH M MECTO B PSAY APYTUX PU3NUECKUX TCOPU;

— BIAJETh NpPUEMAMHM [OCTPOEHUS TEOPETUYECKUX JOKA3aTEIbCTB, a TaKXKe
MIPOTHO3UPOBAHUSI OCOOCHHOCTEW MpOTEeKaHUsl (U3MUYECKUX SIBICHUNM W TPOIECCOB Ha
OCHOBE MOJIYYEHHBIX TEOPETUUECKUX BBIBOJOB U JOKA3aTENIbCTB;

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

— CaMOCTOSITENILHO TJIAaHUPOBATh U MPOBOJAUTH (PU3NUECKUE IKCTIEPUMEHTHI;

— peuath MNPaKTUKO-OPUEHTUPOBAHHBIC KAaYECTBEHHBIE U pPacUETHBbIC (HU3NUYECKUE
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
buU3HUEeCKUX U MEXKITPEAMETHBIX 33]1a4;




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

— XapakTepu3oBaTh IJIOOAIbHBIE MPOOJIEMBI, CTOAIIUE TEPEa UeIOBEUECCTBOM:
HHEPIreTUYECKUE, CHIPhEBBIC, IKOJIOTUUYECKUE, U POJIb PUBUKU B PEIICHUH ITUX MPOOJIEM;

— OOBSICHATH MPUHIIUIBI PAOOTHI U XapaKTEPUCTUKU W3YUCHHBIX MAIIUH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB;

— OOBSCHATH YCIOBUSI MPUMEHEHHS (PU3UUECKUX MOJEINIeH MPU PelIeHur (PU3NIECKUX
3aJlay, HAXOJUTh AJEKBaTHYIO MPEIJIOKEHHON 3a7aue (PU3NYECKYI0 MOJIEb, pa3peliaTh
npo0seMy Kak Ha OCHOBE UMEIOIINXCS 3HAHUH, TaK U TPU MOMOIIA METOJOB OLIEHKH.

OOyuaronuiics Ha 6a30BOM YPOBHE MOJIYYUT BO3MOYKHOCTh HAYYHUTHCS OOBSICHATD:

— CMBICII TIOHATHH: (Qu3nyeckoe sBICHUE, (PUIMYECKUA 3aKOH, THUIOTE3a,
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 HAYKH.

OOyuaromuiics Ha yTIyOJIeHHOM YPOBHE MOJIYYUT BO3MOYKHOCTh HAYYHUTHCS:

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

— OMHUCHIBATh W AHAJIM3UPOBATh TMOJYYCHHYID 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,
DHEPTHUS;

— 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 3a4a4eH;

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




CoaeprxaHue TUCHUILIMHBI (229 4)

224. J1eKunu, ypoku, 64. madoparopHsie padboTsl, 1934. camoctosTensHast paborta, 8 4. mpoMexyTouHast
aTTecTalus

Paznen 1 ®u3nka v ecTeCTBEHHO-HAYYHbII METO/I O3HAHUS MPUPOALI (2 1)

®duzuka — (QyHIaMEHTalbHAs HayKa O MpUpoje. MeToAbl HAy4YHOTO HUCCIIETOBaHMS (PU3NUECKUX
ABNICHUA. MoO/eINpOBaHUe SIBICHUH W TMPOLECCOB NPUPOAbL. ['paHMIBI MPUMEHUMOCTH (PU3UYECKOTO
3akoHa. dusnueckue TEOPUM U MPUHIMI COOTBETCTBUS. Ponb um mMecto ¢usuku B (HopMUpPOBaAHHUU
COBPEMEHHOM HAYYHOU KapTUHBI MUPA, B IPAKTUYECKOMN JAEATEINBHOCTH JIIOAEH. Dusuka u Kyivmypa.

Pa3nen 2 Mexanuka (4 u)

Kunematnka matepuajibHON TOYKH (2 4)

MexaHnuueckoe JIBMKCHME M €ro XapakTepucTuku.KuHeMaTtnka npsAMOIMHEMHOTO JBHUKCHHS
MaTepHaabHOU ToukU. KuHemMaTnka KpMBOJIMHEMHOIO JBMKCHHS MaTepUAIbHOM TOUKHU.Penenne 3ana4y Ha
JBUKEHHE MaTEPUATIbHOU TOUKH.

3akonbl Mexanuku Hororona (1 1)

Cunsl. 3akonbl HetoToHa Ilpumenenne 3akonoB Herotona. Ilpumenenne 3akonoB Herotona.

3akonbl coxpanenusi B mexanuke (1 u)

Wmnynsc. 3akoH coxpaHeHus uMIynbca. PeakTtuBHoe JBmxeHue.Pabora U MOILIHOCTB.
Mexanuueckass DSHEprusi M €€ BHIbl. 3aKOH COXpaHEHus »JHepruu.PemeHne 3amad Ha 3aKOHBI
coxpanenus.[loBropenue u 006001eHNe TeMbI « MexaHuKay.

Pasnen 3 OcHOBBI MOJIEKYJISIPHOM (PM3MKH M TePMOANHAMUKH (4 1)

OCHOBBI MOJIEKYJ/ISIPHO-KHHETHYECKOI Teopuu (34)

MornexynsipHas CTpykTypa BemiectBa. O6ocHoBaHue ocHOBHbIX mnojoxxennii MKT.Temnepatypa.
OcnoBHoe ypaBHenue MKT. VYpaBuenue MenneneeBa-Knaneiipona.Pemenre 3amad Ha OCHOBHBIE
nousATus W ypaBHeHus: MKT.U3omponeccel.JlabopaTtopnas padora 1 «McciaemnoBanwe wu300apHOTO
porecca.

ArperaTtHble COCTOSIHHS BelllecTBa U (pa3oBble mepexoasl ( - )

@da30BbIN NIEPEXO JKUIKOCTh-TIap. Mcnapenue, koHneHcanys, KuleHre. BiiaxxHoCTs.

IloBepxHocTHOE HaTskeHue. CMaumBanue. KanusuispHele siBneHus. TBepable Tena: CTPyKTypa U
cBoiicTBa. Ma30BbIN EPEXO] TBEPAOE TEIO-KUAKOCTh.Penenne 3aaad 1o teme «ArperaTHele COCTOSHUS
BemecTBa U (pa3oBele mepexonbl».Pemenne 3amgad Ha MOBTOpeHHE TeMbl: «MouekynsapHas (HU3UKa.
TepmoanHamMuKa.

OcHoBbI TepmoauHamMuku (1 u)

BuyTtpennss sneprusi. Pabota rasa. IlepBsiii 3akoH TepMoanHaMuku. [IprMeHeHue nepBOro 3akoHa
TEPMOJIMHAMMKHM K u3o0mpoueccaM. AnuabaTtHbelii mpouecc. TeruioBsle aBuratenu. BTopoit 3akoH
TEPMOJAUHAMMKY. Pelienne 3a1a4 Ha NepBbIi 3aKOH TEPMOJINHAMUKH U TETIOBBIE MAIIMHBI.

Pa3nen 4 DaexkTpoauHamuka (6 1)

DJekTpuYecKoe moJe (2 4)

DneKTpuUYecKoe IMojie U ero xapaktepuctuku. IlpuHnun cynepno3unuu nosei.Pemenne 3agau mo
TeMe «XapakTEepUCTUKU AyeKTpudeckoro moisd. IlpuHnun cynepno3uumu nonei».Pabora cun
ANeKTpocTaTuyeckoro mnosst. IloreHnnan. ODKBUNOTEHLMATIbHASL MOBEPXHOCTH.DJIEKTPUUECKOE IIOJE B
BeniecTBe. [IpOBOMHMKM M JIMAINEKTPUKM B AJIEKTPUYECKOM M0J€.DJIeKTpoeMKocTh. KoHzaeHcarop.

9HeprI/I$I KOHI[eHCB.TOpa.PeH_ICHI/Ie 3a1a4 Ha MOBTOPCHHUC TCMbI «9.]'ICKTpOCTaTI/IKa».



3aKOHBI MOCTOSTHHOTO TOKA (2 1)

[ToCTOSIHHBIM 3NEKTPUYECKUA TOK M €ro XapakTepUCTHKU. 3akoH OMa ayid ydacTKa LEMH.
Coenunenue npoBoanukoB.DJ[C. 3akon Oma nis monHo# nenu.Jlaboparophas pabora 2 «3mepenue
OJIC m BHYTPEHHErO COINPOTUBIICHHUS MCTOYHUKA TOKay.PemieHuwe 3amad Ha 3akoHbl OMa, COeIMHEHHE
MMPOBOJTHUKOB M XapPaKTEPUCTUKHU TOKA.DJEKTPUUYCCKUN TOK B METAJIAX U YKUIKOCTAX.DJIECKTPUUCCKUM
TOK B TMOJYNpoBOAHMKAX. llomynmpoBogHukoBbIe mpuOopbl.PereHne 3amad Ha TOBTOPEHUE TEMBI
«IToCTOSIHHBIN 2JEKTPUUECKUN TOK. DIEKTPUUECKUI TOK B Pa3IMUHBIX CPEIax».

MarnuTtHoe noJie. JIeKTPOMAarHUTHAsi MHAYKIHUA (2 1)

MarnutHoe moOJie W €ro xapakrepucTuku.PelieHue 3aady Ha OCHOBHBIE MOHSTUS U 3aKOHBI
MAarHUTHOTO 10JI5.3aKOH AJIEKTpOMarHuTHON uHaykiuuu. [Ipasuso Jlenna. CaMOuHIyKIIuSI.

Pa3nen SKosnebanusi u BoJHBI (2 1)

Mexanuveckue KoJieOaHusI M BOJIHBI ( - )

Mexanndyeckre KoyieOaHus ¥ BOJH: BHUJIBI, XapaKTEPUCTHKH.

DJIEKTPOMATHUTHBIE KOJIeOaHUSI U BOJHBI (2 4)

DnekTpoMarHuTHele KosieOanus. CompoTuBIEHUE, WHAYKTUBHOCTH U €MKOCTh Iiemu. [ 'eHeparop
JJICKTPOMArHUTHBIX KosieOaHuii.Pemenne 3amau mo Teme «llepemennsiii Tok».lIpeoOpa3oBanue
nepeMeHHoro Toka. Tpancopmarop. [lepenava u pacrpeesieHue SHEPTHH.

Pa3znen 6 OnTuka (4 4)

CBer u ero pacnpocrpanenue.JIunssl. IlocTpoenne wu3o0paxenuid B JmH3aX.ONTHYECKUE
npubopel. BonHoBeie siBieHus ceta. Jlaboparopnas pabora 3 «3yuenue nudpakiuu cBetay.Pemenue
3a/1a4 1o teme «BosHOBas U reoMeTpuyecKasi ONTUKAY.

Pa3znen 7 OcHOBBI cienMAIbHOM TEOPUH OTHOCHTEIbHOCTH (2 1)

WHBapnaHTHOCTh MOJYJS CKOPOCTH CBeTa B BakyyMe. lIpMHIMI OTHOCHUTENHHOCTH DWHINTEHHA.
[TocTynatel cnenuaibHOW TEOPUHM OTHOCUTENBLHOCTH. OmHocumenvHocms epemenu. Penamusucmckuil
3aKOH ClloJHceHUs ckopocmell. B3auMOCBSI3b MacChl M SHEPTUHU. DHEPTHUS MOKOSI.

Pa3nen 8 DiiemenThl KBaHTOBOM Gu3uku (4 4)

KBanrtoBas npupoaa csera. @oroaddekt u ero npumernenne.Ctpoenue aroma. Onsitel Pesepdopaa.
Teopus bopa.Pemenune 3amau mo teme «Dotorddext. DnemeHTsl Teopuu bopay.PamnoakTHBHOCTS.
CtpoeHne aTOMHBIX A1iep. SnepHble peakuuu: BUIbl U TpUMEHeHue. Penienne 3aaad mo teMe « J€MEHThI

KBaHTOBOU (PU3UKI».
CamocrosiTesibHas padora (193 u)
IMpomexyTounas arrectamus (8 u)



Y4eOHO-MeTOANIECKOE 00ecTIeueHHe

IlepeueHb OCHOBHOI1 JTUTEPATYPHI:

1. KacwsanoB B.A., ®usuka-10 xi. ba3oslit ypoBens:— M.: JIpoda, 2014. — 463 c.

2. Kacesanos B.A., ®usuka-11 k. bazoslii ypoBeHb: yueonuk. — M.: [Ipoda, 2014.
—463 c.

3. MockoBkuna E.I'., BonkoB B.A. C6opuuk 3amau nmo ¢wusuke. 10-11 xmaccer — M.:BAKO,
2017.- 320c.

IlepeyeHb 10MOJHUTENBHOM JTUTEPATYPHI:
1. JlykameBa E.B. EI'D 2018. ®wusuxa. 50 BapuanTOB. THUIOBBIE TECTOBBIE 3aJaHus OT
paszpabotuukoB EI'D/ E.B. Jlykamesa, H.U. Ynuctakoa — M.: U3gatenbcTBo «Ok3amen», 2018 — 527c.

Ilepeyens yueOHO-MeTOAMYECKOT0 00ecTiedeHusI

1. I'apanbkoBa, . A.MeTonnueckue ykazaHus 10 OpraHu3aliiy BHEAYJUTOPHON CaMOCTOSITEIbHOM
paboteino gucrumuinHe «Pusnka» a8 cTyAeHToB | Kypca Ha 6a3ze OCHOBHOro oOmiero oopazoBaHus
3a0uHOTO OoTAeNeHus. — Xabaposck: M3n—Bo Llentp momurpapun @CI1O — XTXKT, 2021. —45c.

2. I'apanpkoBa M.A., Hacenkuna E.B. ®usumka. Meroaumveckue yka3aHUs 110  BBITOJTHEHHUIO
nabopaTopHbIX padoT — Xabaposck, nentp noaurpadpuun GCIIO-XTXKT ABI'VIIC, 2021 — 80 c.

Ilepeyens pecypcoB HH(pOPMALMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH ''WHTepHeT"

1.  DOnexkTpoHHBIH  y4eOHUK  Qu3uku  [DHeKTpoHHBIM  pecypcl.-  Pexwmm  jgocryma
-http://www.physbook.ru

2. Bes pusuka - coBpeMeHHass pU3MKa, MaTepHalibl, HOBOCTH, (aKThl. [DIEKTPOHHBIN pecypc]. -
Pexxum nmocryma :http://www.sfiz.ru

3. IlkonpHas ¢usuka ot CakoBuua. [DnekTpoHHBIH pecypc]. - Pexum nmocryma:
http://www.alsak.ru/

4. VYueOHo-meTonuueckas Trazera «Dusukay. [OIeKTpoHHBIN pecypc|.-Pexum  nmocrtyna:
https://fiz.1september.ru

5. «Pemy EI'D». OOpazoBarenbHbIil MOpTaJl s TOJTOTOBKHM K SK3aMEHaM. [DJIEKTPOHHBIN
pecypc]. -Peskum mocryna: https://phys.reshuege.ru/

6. IToaroroska k EI'D. [DnekTponHslit pecype]. -Pesxum moctyma: www.college.ru/fizika


https://www.google.com/url?q=http://www.physbook.ru&sa=D&ust=1472899367709000&usg=AFQjCNFD3N8MpzfKUB-vTaW2yzX_plIhjg
https://www.google.com/url?q=http://www.sfiz.ru&sa=D&ust=1472899367710000&usg=AFQjCNFPP1VPTlOsVPFmhjOdGh9XgvmbyQ
http://www.alsak.ru/
https://fiz.1september.ru/
https://phys.reshuege.ru/
https://www.google.com/url?q=http://www.college.ru/fizika&sa=D&ust=1472899367714000&usg=AFQjCNEyg81OGGtZYHYp-tXxtyKT1QX6Xg

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 193
[TpomesxyTouHast aTTecTaluu 8
dopma aTTecTaluu - IK3aMEH
Hroro 229




TeMaTnyeckoe INIAHUPOBaAHHE
dusuka (229 4.)

1. KacesanoB B.A., ®usuka-10 k. ba3oBseiit ypoens:— M.: Jlpoda, 2014. — 463 c.

2. KacesanoB B.A., ®usnka-11 k1. ba3oBslit ypoBeHb: yueonuk. — M.: lpoda, 2014, — 463 c.
3. MockoBkuHa E.I'., BonkoB B.A. Coopnuk 3amau o ¢gusuke. 10-11 xmaccer — M.:BAKO, 2017.- 320c.

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

Pa3nesn 1 ®u3nKa U eCTeCTBEHHO-HAYYHBIN METO/I MO3HAHUS MPUPOABLI (2 1)
1 2 | ®u3uKa U €CTeCTBEHHO- §1-4 -3HaTh  ompenencHus — (pusudeckux | PeryiaTUBHBIE: YMEHHUE b
Hay4HbIN METOJ MOHATHUH: 0a3oBbIe ¢duznyeckue | COOTHOCUTh  CBOM  JICUCTBUA  C
MO3HAHUS BEJIMYMHBI, dusnaeckuit 3aKOH, | IJIAHUPYEMBIMU pe3ynbTaramy,
Hay4yHasl TWIOTe3a, MOJIENb B (PU3UKE U | OCYIIECTBIATh  KOHTPOJb  CBOEH
MUKpPOMHpE, DJIEMEHTapHas 4YacTHIa, | J1eATEIbHOCTH B rporecce
byHIaMeHTalIbHbIE B3aUMOICHCTBUSI. JTOCTH>KECHUS pe3yabTara,

-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)

KunemaTnka matepuajbHOil TOUKH (2 1)




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 Mmexanuku Hoiotona (1 4)

3.1

Cuibl. 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 MaTepuaJia 3ajlaHue dopmbl
qac IIpeamerHbie MeTtanpeamMeTrHbie KOHTPOJIst
0B

MIPaBUJIO MEXAHUKH;
-U3MEPATH:  Maccy, CUIy;  CHIYy
BCEMHUPHOIO TATOTEHUS, CUITY
YIPYTOCTH, CUIIY TPEHHUS, BEC TEIA;
-MCIOJIb30BaTh IOJYYEHHbIE 3HAHUS B
MOBCETHEBHOM KU3HU (HANIpUMEP, YUET
WHEPLUH, YUET TPEHHUS IPHU JIBUKCHUHU
110 Pa3JIMYHBIM OBEPXHOCTSIM)
aKOHbI coxpaHeHusi B MexaHuke (1 4)
3.2 1 | 3ak0oHBI COXpaHECHHS B § 22-29 -00BSCHATH siieHus: | PeryjsiTuBHbIe: BJIAJICHUE b, T
MEXaHUKe B3aMMO/ICIICTBUE; OCHOBaMU CaMOKOHTPOJI,
-3HaTh  ONpeneNneHus  (U3NYECKUX | CAMOOIICHKH, NMPUHATUSA pPEUIeHUH U

HNOHSTUNA: MMIYJbC, pabdoTa CHJIbI, | OCYIECTBICHUS OCO3HAaHHOTO
MOIIHOCTh, ~KHUHETHYECKas DSHeprusd, | BIOopa B y4eOHOM u
MOTEeHI[UATbHAs SHEprus, | MO3HABATEIbHOU JEATENILHOCTH
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

ITo3naBaTe/IbHBIE: OCYIIECTBICHHS
OCO3HAHHOTO BbIOOpa B y4eOHOW U
MIO3HABATEIbHON JIEATEITbHOCTH




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

(mpy  moxbeMe, CKOJBKEHUH  WIIH
KAu4EHUHU Ipy30B), CpaBHEHUE
MOIITHOCTH Pa3JInYHbIX ABUraTese)
Pa3nes 3 OcHOBBI MOJIEKYJ/ISIPHOI (PM3UKH H TEPMOANHAMMKH (4 1)
OCcHOBBI MOJIEKYJISIPHO-KMHETHYEeCKOI TeopuH (3 4)

4.1 1 | OcHOBHBIE MOJIOKEHHUS, § 37-43 -O0BSICHATh  SIBICHUA: 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/pl «Hccnenoanue | § 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 CMBICT 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).
550cHo0BbI TEpMOAMHAMHUKH (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

Paznen 4 Daekrpoaunamuka (6 4)

DiieKTprYecKoe noJe (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 3apsi,
AJIEeMEHTapHbIE YaCTHUIIbI, FJEKTPUUECKOE]
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
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IIJIOTHOCTH OJIEKTPHUICCKOI' O 3aps/aa,
00beMHAs IJIOTHOCTH SJICKTPUYCCKOI'O
3apsaga, NMOTCHUOUAJIbHAA SHECPIrusa 3apsaaad
B OJHOPOJHOM DJICKTPUYCCKOM TIIOJIC,
OHEPIus B3aHMOHCﬁCTBHH TOYCYHBIX]

3apsAa0B, IIOTCHIHAJ]
OJIEKTPOCTATUYCCKOT'O I10JI4,
OKBHUIIOTCHIIMAJIBHBIC IMOBCPXHOCTH,
OJICKTpHUYCCKas CMKOCTbD, €MKOCTbH
IIJIOCKOT'O KOHACHCATOopa, OHEPTIUs
QJICKTPHUUYCCKOI'O IT0JIA;

-IIOHUMAaThb CMBICJI OCHOBHBIX|

(U3UYECKUX 3aKOHOB /TIPUHIIMIIOB
ypaBHeHui: 3akoH KyiloHa, mnpuHIuI
CYNEpHO3UIMH TOJIEH, CBSI3b MEXKIY)|
HANpPSHKEHHOCTHIO DIIEKTPOCTATUYECKOTO
Mojis W  Pa3HOCTBIO  TMOTEHIIUAJIOB,
3aBHCUMOCTh €MKOCTH CUCTEMBI
KOHJICHCATOPOB OT TUIA UX COCTUHEHHUS,
-ACTIONIb30BAaTh TOJYYCHHbIE 3HAHUS 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 HaNPsSKEHHOCTH

QJICKTPUYCCKOIO  IMOJIsA, OAHOPOAHOC

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)

J/p2 «M3mepenne 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 OTCTAUBATh CBOE

JIP




Koa

qac
OB

Conepxanue
MaTepuaja

JlomamHee
3aJaHue

IInanupyemsle pe3yJibTaThl 00y4eHHs

IIpeamerHbie

METal'lpeL[MeTHbIe

Buaber n

(popmbr
KOHTPOJIA

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 IPYIIIe




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

HOJYIIPOBOJHUKOBOM  (DM3UKU  IIpU
BbIOOpE pa3MyHON IU(PPOBOI TEXHUKH
MaruutHoe noJie. JJ1eKTPOMarHuTHasi HHAYKIus (2 1)
8.1 1 | MarnuTHOe 1oJie u ero § 17-29 -00BSACHATH SIBICHUS: BO3HUKHOBEHHUE | Pery/siTUBHBIE: yMEHHUE OILIEHUBATh b
XapaKTEPUCTUKH. MarHuTHOTO T0JIs, JIEHCTBUE | IPABUJIBHOCTb BBINOJIHEHUS Y4eOHOH
8.2 1 3aKkoH §30-31 MAarHuTHOTO IIOJs Ha IIPOBOAHUK C | 3aJa4yu, COOCTBEHHBIE BO3MOXKHOCTH b, P3
5JIEKTPOMArHUTHOM TOKOM, JCMCTBHE MArHUTHOTO IOJSA Ha | €€ PELICHHs, YMEHUE COOTHOCHTH|

uaykmuu. [IpaBuno

Jlenna. CamonHyKIIHS.

JIBUKYIIUICS 3apsill, MHapaMarHeTusM,
JTMaMarHeTusMm, (peppomMarneTusm
-3HaTh  OMNpeleneHus  (PU3HMUEeCKHxX
MOHSITHIA: MarHUTHAsl WHIYKIUS, TTOTOK
MAarHUTHOM WHAYKIIUH, JIAHUU
MarHuTHOM HMHAYKIMH, cHila AMIiepa,
cuna Jlopenia, Macc-ciekTporpad,
-IIOHKMATh CMBICIT OCHOBHBIX
buU3NYECKUX 3aKOHOB / TPHUHIIUIIOB/
YpaBHEHUM:, TPHUHIUIT CYNEPIO3UINH,
3aKkoH Ammepa, Qopmyna uis pacyeTa
cuibl JlopeHia, mpaBwmiia ONpeaeIeHHs!

HarpaBieHusi cuin Ammnepa u Jlopenua,
CBSI3b  MEXKIY CKOpPOCTBIO CBeTa U
MarHuTHOM u 3JIEKTPUYECKON
IMOCTOSHHBIMU,

-MCIOJIb30BaTh IOJYYEHHbIE 3HAHUS B
MOBCECIHEBHOM  JKM3HH. IIOHHMAaHHC
uHbOopMaIuu 00 W3MEHEHUU
MarHuTHOrO MoJid 3eMIH H  €ro

BIMSSHAM Ha CAaMOYYBCTBHE YEJIOBEKA,
WCIIOJIb30BAaHWE 3HAHUN TpH paboTe ¢
AJIEKTPOU3MEPHUTEIBHBIME TIPHOOpaMH,
yueT SABJICHUS HaMaron4inBaHUA u

CBOM JCHUCTBHUS C IUIAaHUPYEMBIMY
pe3yJbTaTaMy, OIPENENATh CHOCOOBI
NEUCTBUIM B paMKaxX HpPeJI0KEHHBIX
yCJIOBUI U TpeOOBaHUMN
KommyHukaTuBHbIC! YMEHHE
OCO3HAaHHO HCIIOJb30BaTh PEUYEBBIE
CPEICTBa B COOTBETCTBUM C 3ajauey
KOMMYHHUKAIMl Ui BBIPAXKEHUS
CBOMX MBbICIeH U MOTpeOHOCTEH;
dbopMynupoBaTh, apryMEHTUPOBATH U
OTCTauBaTh CBOE MHEHUE

Ilo3HaBaTenbHBbIE: yMEHUe
OnpeNensaTh MOHATHS, CO37aBaTh
0000111eHNS, yCTaHaBIIUBATh
aHaJIOTHH, KJIacCU(UITUPOBATH,
pa3BUBaTb MOTHUBBI M HMHTEPECHI
cBoci MMO3HAaBATEILHOU
JEeITSILHOCTH
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pasMarHu4MBaHus mpu  pabore ¢
U(PPOBBIMU HOCUTEIISIMH

-00BSCHSATD SIBTICHHS:
AIIEKTPOMAarHUTHAS WHTY KIS,
CaMOWHTYKITUS

-3HaTh  ONpeleNeHuss  (U3NIECKUX
NOHSATHI: BHXPEBOE  DIIEKTPUYECKOE
nosie, DJIC MHAYKIMU B JIBIKYUIUXCS
NPOBOJHHUKAX, HMHIYKIMOHHBIH  TOK,
WHIYKTUBHOCTh, JHEPTUSl MarHUTHOTO
NOJIsl, MarHUTHash  MPOHHUIIAEMOCTb,
HAaMarHMYEHHOCTh, CIHUH 3JEKTPOHA,
JIOMEHBI

-IOHUMATh CMBICIT OCHOBHBIX
(GU3MYECKUX 3aKOHOB /MIPUHIIAIIOB /
ypaBHEHUN: TmpaBWwiIo JIeHIa, 3aKoH
AJIEKTPOMArHUTHOMN WHTyKITUH,
(dyHIaMEeHTaIbHOE CBOMCTBO 3/M TIOJIA,
UCTIOJIB30BaTh TOJYYCHHBIC 3HAHHUS B
MOBCEHEBHOM  JKU3HU  (Hampumep,
MOHUMATh MPUYUHY TIOTEPh YHEPTUU B
AJIEKTPOTEXHUYECKUX YCTPOMCTBAX)

Pa3nen 5 Kosie6aHust 1 BOJIHBI (2 1)

DJIeKTPOMArHUTHbIE K0JIeOAHUS M BOJIHBI (2

)

9.1

ONeKTpOMarHUTHbIE
KOJIeOaHusI.

§ 44-46

9.2

IlepeMeHHBIN TOK.

§ 47-52

-O6’b$ICHHTB SABJICHUA BOHHOBOﬁ
mporiecc, BO3HUKHOBEHHE
BHCKTpOMaI‘HI/ITHOF O IIOJIA, nepez[aqa
3JIEKTPOMArHUTHBIX  B3aUMOJICHCTBUI,
MIOTJIOIIEHHE, OTpakeHue,
IIPEJIOMJIEHUE, uHTepPepeHus
AIEKTPOMArHUTHBIX BOJIH,

PeryasiTuBHbBIC: yMEHHUE OLIEHUBATH
IIPAaBUIBHOCTb BBIMIOJHEHUS y4eOHOM
3aJjaun, COOCTBEHHBIC BO3MOXKHOCTHU
€€ pelieHust

KoMmyHukaTuBHBIE:
OCO3HAHHO HCIIOJIb30BaTh pEYEBbIC
CpeACTBa B COOTBETCTBUHU C 3ajauei

yMEHUue

b, P3




Ne [Koa Coaepxanue Jomamnee IIlnanupyemsble pe3yJbTaThl 00y4eHHS Buabl n
-BO Marepuaja 3ajlaHue $hopmbI
qac IIpeamerHbie MeTtanpeamMeTrHbie KOHTPOJIst
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pacnpocTpaHeHHE paZMoOBOJIH, | KOMMYHHMKAllMM  JUIsl  BBIPAYKEHUS
panuoJyoKanus,  NPUHOMN  pabOThl | CBOMX MBICIEH U MOTPEOHOCTEIH;

TpaHchopmaropa; ITo3naBartenbHbIe: yMEHHE
-3HaTh  ompefeneHuss  (U3NYECKHUX | ONPENeNsATh IOHATUS, CO3/1aBaTh
HOHATHUI: NONepeuHble U MPOJOJIbHBIE | 0000IIEH!s, YCTaHABJIUBATh

BOJIHBI, TUIOCKas M cpepruecKkasi BOJIHBI, | aHAJIOTHH, KJIacCu(UIIUPOBATh
SHEprusi  BOJIHBI, JUIMHA  BOJIHBI,
CKOPOCTh  paclpOCTpaHEHHs]  BOJHBHI,
BOJIHOBAsI TIOBEPXHOCTh, JIy4, BOJHOBOU
¢dpoHT, 3/M BonHa, BUOparop I[epia,
SHEPrusi DIEKTPOMATHUTHOW  BOJIHBI,
IUIOTHOCTH TOTOKA 3JIEKTPOMArHUTHOTO
U3ITy4YeHus, JIETEeKTUPOBaHUE,
aAMIUTUTYTHAS MOTYJISIIIHS,
KOJIe0aTEeNbHBII KOHTYD;

-IOHUMATh CMBICIT OCHOBHBIX
(GU3NYECKUX 3aKOHOB /TIPUHIIAIIOB /
ypaBHEHUU:  ypaBHeHHE  Oerymiei
BOJIHBI, TpuHIMI [foiireHca, ycnoBus
MaKCUMyMa " MUHUMYyMa
uHTep(depeHINK, 3aKOH MPEeTOMIICHHUS
BOJTH; CBS3b  MEXKAYNEPEMEHHBIM
ANEKTPUYECKUM u MIEPEMEHHBIM
MarHUTHBIM ITOJISIMH, PAJUOCBS3b;
-HCTIONIb30BaTh TOJYYCHHBIC 3HAHUS B
MOBCEHEBHOM  JKM3HU  (Hampumep,
MOHUMATh MPUHLIUTIBI
(GYHKIIMOHUPOBAHUS MOOUIIbHOM
(coToBOM) CBSI3U, TOHUMATh TCHICHIIUU
pa3BUTHSI TEJICBUICHHS).

Pa3znen 6 OnTuka (4 4)




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

10 2 Ceet u ero | § 53-57 -O0OBSCHATH SIBJICHUS: TPsAMONHHEHHOE | PeryjsiTuBHbIE: YMEHHE OIICHUBATH b, P3
pacrnpocTpaHEeHHUeE. pacrpocTpaHeHHE CBETa, OTPAXCHHUE U | MPABUIBHOCTH BHIMOJIHEHUS y4eOHOU
MIPEJIOMJIICHUE CBETa, MOJIHOE | 337]a4l, COOCTBEHHbIE BO3MOXHOCTHU

1 2 J/p3 «Msyuenue | § 67-71 OTpakeHHE CBeTa, pedpakuusi cBera, | e¢ pelieHus OCYIIECTBIICHUS JIP

JTU(PAKLUU CBETaY.

MUpax, abeppanus; HHTep(EpeHIHs, | OCO3HAHHOTO BbIOOpa B y4eOHOW H
TUGPaKIUs, TUCTICPCUS U MOJSIPU3alUs | [TO3HABATEILHOU JeSTEIbHOCTH

CBETAa; KoMMyHuUKaTHBHbBIE: yMCHHUE
-3HaTh  ONpeleneHus  (PU3MYECKHX | OCO3HAHHO HCIOJIB30BaTh PEYCBBIC
NOHSATHI: TOTOK W3JIY4YCHHUs, IUIOCKOE | CPEICTBAa B COOTBETCTBUU C 3ajaucit
3epKajio, TJaBHAs ONTHYECKass OCh, | KOMMYHUKAIIUA JJII  BBIPAXCHUS

noOoYHas ONTHYECKas OCh, MOKA3aTeNlb | CBOUX YyBCTB, MBICIIEH u
IPEJOMIICHUS,  TNpPEAENbHBIM  yroJs | moTpeOHOCTEH;

MOJIHOTO OTpakeHUs, TOHKas JMH3a, | [lo3HaBaTe bHbIE: YMEHUE
(GoKycHOE pacCTOSHHE W ONTHYECKas | ONMpENeNsiTh IOHATUS, CO3/1aBaTh
CHjla  JIMH3BI CKOpPOCTh  CBeTa, | 00001IeHus, YCTaHABJIUBATh
MOHOXpOMaTH4eCKas BOJIHA, | QHAJIOTMH, KJIAaCCU(PUIIUPOBATH
uHTepdepeHIIOHHAs u

T paKMOHHAs KAapTHHBI,

KOTEPEHTHBIE BOJIHBI, pa3pelnaromas
CHOCOOHOCTh ONTHYECKUX PUOOPOB,;

-IOHUMATh CMBICT OCHOBHBIX
¢u3nUecKux 3aKOHOB / TMPHHIUIOB /
YPaBHEHHWIl: 3aKOH  OCBELICHHOCTH,

MIPUHLIAI ®depma, 3aKOHBI
FEOMETPUYECKON ONTUKH, IPHUHLHUIIBI
IIOCTPOEHUS n300paxeHui B

chepuyeckoM  3epKaie M JIMH3E,
MMpaBUJIO0O 3HAKOB IIpHU HCIOJb30BaAHUH
GopMysbl TOHKOW JIMH3bL, HPUHIUI
I'tolirenca-®penens, yCI0BHE
MUHHMYyMa u MakCUMyMa
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UHTEP(EPEHIIMOHHON u
TU(PPaKIMOHHOW KapTHH, 3/MarHUTHas
TEOpHs CBETA,

-HCIIONIb30BaTh IOJyUYeHHbIE 3HAHHUS B
NOBCETHEBHOM  JKM3HM  (Hampumep,
KOPPEeKIHsT  3pEHHs €  TOMOIIBIO
mogbopa  OYKOB,  JIMH3,  BBIOOD
¢oroanmapara, onupasicb Ha 3HAaHUE €TO
OINITHYECKHUX XapaKTEPUCTHK,
OLICHUBATh MpPEACNbl  Pa3PEIIAOIIECH
CIIOCOOHOCTH PA3IMYHBIX OINTHYECKHX
npubOpoB).

Pa3nes 7 OcHOBBI cleMAJILHOM TEOPHUH OTHOCHUTEIbH

ocTH (2 4)

12

OCHOBHEBIE
TEOpUHr
OTHOCUTEIBHOCTHU

QJICMCHTBI

§ 72-74

-3HaTh OIPEIEICHUS MOHATUM: paguyc
[[Bapmunapaa, TOPU3OHT COOBITHIA,
JHEpPrus IOKOS  TeJla;  IOCTYJIAThI
CIIEMAJIbHON TEOPUH OTHOCUTEIBHOCTH
U CIIECTBUS U3 HUX;

-OMHACHIBATh NPHHIUIHAIBHYIO CXEMY
onblTa MalikenbscoHa—Mopiu;
-OLCHUBaTh  KPUTUYECKUH  paauyc
YEPHOU JBIPBI, SHEPTHUIO IIOKOS YACTHILI,
-00OBACHATH YCIIOBHS, IIPU KOTOPBIX
IIPOUCXOAUT AHHUTHIIALUAS U POXKICHUE
napbl 4acTHLL.

PeryasiTuBHbI€: yMEHHE OLIEHUBATH
MPaBUILHOCTH BBITIOTHEHUST YUEOHOM
3a/la4, COOCTBEHHBIE BO3MO>KHOCTH
€€ pelleHnus, YMEHHE COOTHOCHUTH
CBOM JIEUCTBUS C IUJJAHUPYEMBIMHU
pe3ysbTaTaMu, ONpPEeAENsATh CIOCOOBI
NEUCTBUN B paMKax MPeII0KEHHBIX
yCJI0BHUH U TpeOOBaHUI

KoMmyHunkaTuBHbIE: yMEHUE
OCO3HaHHO HCIIOJIb30BaTh pPEUYEBbHIC
CpelIcTBa B COOTBETCTBUU C 3ajiauei

KOMMYHHMKAIIUM  JUIsl  BBIPa)KEHUS
CBOUX YyBCTB, MBICTIEH u
noTpeOHOCTEH

ITo3HaBaTe/IbHBIE: YMEHHE
ONpeAeNATh TOHATUS, CO3/1aBaTh
00001eHus, yCTaHaBJIMBATh

aHaJIOTUH, KJIacCUPUIIMPOBATD

b, P3




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

Pa3nen 8 DiiemeHThI KBaHTOBOM Gu3uku (4 4)
13.1 | 1 | KBanToBas mpupoja § 75-77 -OOBACHATL  SBJICHUS:  PaBHOBECHOE | Pery/siTHBHbIE: b
cBeta. PoTordhexT u TEIIIOBOE  M3Iy4eHHE, (POTOIPPEKT, | ymenne COOTHOCHTH CBOM ACHCTBHS C
€ro NpUMEHEHHE. dbdexr Kommrona, japieHHe CBETA, | ppapupyembiMu pe3yabTaTaMu,
13.2 | 1 | Crpoenue aroma. OnbIThl | § 78-82 XMMETHCCKOC JCUCTBHC C.BeTa’ SaIACE M| oviecTBISTh  KOHTPOIb  CBOCH b, T
BOCIIPOU3BEICHHUE 3BYKa;
Pesepdopna. Teopus HaTh  oNpencieHHA — (mzmueckux | ACTTSTBHOCTH B nporiecce]
bopa. noHATHil: abCcOMOTHO yepHOe Teno, | AOCTIIKCHIA pesyIbTaTa,
14 2 | PamnoakTuBHOCT®. § 83-85 KBAHT, (POTOH, ODHEPIUS U HMIIYIbC IHo3naBaTenbHBbIE: pabora v b, P3
CTpoeHune aTOMHBIX ¢doroHa; uHpopManue;
anep. SnepHble peakiuu: -IIOHUMAaTh CMBICT ocHOBHBIX | KoMMyHUKaTHBHBIE: yMEHHUE
BUJBI U IIPUMEHEHUE. (I)I/ISI/I‘-IGCKI/IX 3aKOHOB / IIPUHIHUIIOB: | OpraHU30BBIBATH yqeGHoe
THIIOTE3a Inanxa, TCOPHA | cOTpyJHUYECTBO U  COBMECTHYIO
doTtorddekra;

-MCIIOJI30BaTh MOJYYEHHbBIE 3HAHUS B
MOBCETHEBHOM  JKM3HU  (HampuMmep,
IMOHMMaHWE  NPUHUMUIIOB  CO3JaHUSA

dboTorpadun).

-O0BSICHATD SIBJICHUSI: M3JTyUYE€HHUE CBETa
aToOMOM, KOPIYCKYJISIPHO-BOJTHOBOM
Tyaln3M;

-3HaTh  ONpeJAeNIeHus  (PU3HUECKHUX
MMOHATHH: MOJIEITh Tomcona,

IUTAHETapHasi MOJEJb aroma, MOJEIb
atoma Bojopona 1o bopy, sHeprus
WOHM3AIMHM,  BOJHBI  BEPOSATHOCTH,
Ja3ep, MHAYLHPOBAHHOE U3IIyYCHHUE,;

-IOHUMAaTh CMBICIT OCHOBHBIX
(¢U3MUEeCKUX 3aKOHOB /IPUHIUIOB /
ypaBHEHUIA: CTIEKTPaIbHBIC

3aKOHOMEPHOCTH, IOCTyJdarel  bopa,
runore3a Je bpoisid, COOTHOLIECHHE
HEOIPEIEIEHHOCTEN Ieiizen6epra,
npuHuun  [laynu,  nepuoaunueckas

ACATCIIbHOCTD B I'pYIIIC




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

cucrema Menneneesa, IIPUHLIMII

JefcTBUS J1a3epOoB;

-MCIIOJIb30BaTh MOJYYEHHbIE 3HAHUS B
MOBCEHEBHOM  JKU3HU  (HaAmpumep,
OLICHUBATh «IHEPreTUYECKUNA BBIXOI»
Ja3€pHOTO M3JIy4EHUs, UCIIOJIb3YEeMOro
B MEIUITUHCKHX IIETISX)

-OOBSCHATH SIBJICHUS: C€CTECTBEHHAs M
UCKYCCTBEHHasI PalliOaKTUBHOCTb;
ciaboe B3aUMO/IeICTBYE,
B3aUMO/IEVICTBUE KBAPKOB;

-3HaThb ~ ONpEJEeNeHHUs  (PU3MUECKHUX
MOHSITHIA: anb(a-, Oera- M ramma-
U3Iy4YeHus, Tepuoj  TMoiypacnaja,
U30TOTBI, HEHTPOH, TPOTOH, SACPHBIC
CWJIbI,  CHUJIBHOE  B3aUMOJEHCTBHUE,
BUPTyallbHbIE ~ YaCTHIBI,  ME30HBHI,
HYKJIOHBI, DHEpPIus CBS3M AaTOMHBIX
aaep,  yAelbHas  JHEprusi  CBA3M,
DHEPTeTUYECKUH  BBIXOJ  SIIEPHBIX

peaxkuuii, SIEPHBII peaxrop,
KpUTHYECKAasi Macca, TEpMOsIEpHBIE
peaxkuuy, no03a W3IIy4ECHUS;

AQHTUYACTHUIA, TIO3UTPOH, HEUTPHUHO,
MPOMEXKYTOUHbIE OO30HBI, JICNITOHBI,
aZpoHbl, OapHOHBI, ME30HBI, KBApKH,

TJTIOOHBI

-IOHUMAaTh CMBICIT OCHOBHBIX
du3nueckux 3aKOHOB
/TIPUHITUIIOB/y paBHEHHIA: 3aKOH

PaAMOAKTUBHOIO  pacnajaa, MpPaBHIIO
cMmenieHus; runoresa [laynu, cynHocTh
pacnajia 3JIeMEHTapHbIX YacTHII, €ANHAS
TEOpHUsi cIadbIX U DIEKTPOMArHUTHBIX




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

B3aUMOJACUCTBUI
-MCTIOJIb30BaTh MOJyYEHHBbIC 3HAHHUS B
MOBCEIHEBHON  KHM3HU  (Hampumep,
3HATh CHOCOOBI 3aIATEI oT
PaAMOAKTUBHBIX M3TyUYECHUN
CamocrosiTeibHas padora (193 u)

No Kom.g

Tema Bunet pabor dopMa OTYETHOCTH Cpok cnaumn
/1 acoB
dusnka u €CTECTBEHHO-HAYUYHBIN METO Pabota ¢ nmurepaTypoii u Ip.

1 y A 3 patyp P VY CTHO, TUCEMEHHO OK3aMeH
MMO3HAHMUS HMCTOYHUKAMH WH(OpMaIUN
Kunemaruka MPSIMOJIMHEHHOTO BIDKEHHS Pab6ota ¢ nmurepaTypoii u Ip.

2 . p A 3 patyp P VY CTHO, THCEMEHHO OK3aMeH
MaTepUaTbHOM TOYKH. HMCTOYHUKAMH WH(POpMaIUH
Kunemaruka KPHUBOJHHEHHOTO BIDKEHHS Pabota ¢ nurepaTypoii u Ip.

3 . p A 3 patyp P VY CTHO, THCEMEHHO OK3aMeH
MaTepUaTbHOU TOYKH. HMCTOYHUKAMH WH(POpMaIUH

4 Pemenne 3amayu 1o Teme «MexaHHMYECKOE 3 Pemenne 3amay ajis foMalrHen TTHCEMEHHO JlomaniHssi KOHTPOJIbHAs
JIBIDKCHHE). KOHTPOJIbHOW pabOThI pabora

5 Mexanueckoe ABHKeHHE 3 O06o00marommii Tect ITucemensoO Jomamnrasis pabota

6 Pemenne 3amau mo teme «CHIBI B MEXaHHKE 3 Pemenne 3amay st moMantHen TTHCBMCHHO JloMalHssi KOHTpOIbHAS

KOHTPOJIbHON pabOThI pabota

7 Pemenue 3amau no teme «IIprumenenne 3aKkoHOB 3 Penrenue 3amad a1 toMalHen TTHCEMEHHO JloMallHsisi KOHTPOJIbHAS
Hbroronay KOHTPOJIbHON pabOThI pabota
YcnoBue paBHOBECHS TBEPIBIX T PaboTa ¢ murepaTypoii u ap.

8 p pa 3 patyp P VCTHO, MUCEMEHHO DK3aMeH

WMCTOYHUKAMU WH(GOpMaLIUU
9 Pemenue 3amad no teme «Y clioBUE paBHOBECHS 3 Penrenue 3amad a1 [oMalHen TTHCEMEHHO JloMallHsisi KOHTpOJIbHAS

TBCPABIX TCID»

KOHTPOJIbHON pabOThI

pabota




Nmnynbec. 3aK0H COXpaHEHUS UMITYJIbCA.

Pabota c nurepatypoit u ap.

10 VCTHO, MUCEMEHHO DK3aMeH
PeakTuBHOE IBIKEHUE. WMCTOYHUKAMU WH(MOpMaLIUU
PaboTa 1 MOIIHOCTE. PabGoTa ¢ nmurepaTypoii u ap.
11 m patyp P YCTHO, MHCEMEHHO DK3aMeH
WMCTOYHUKAMU WH(GOpMaIIUN
MexaHndeckas HEPIHs M €€ BUAbI. 3aKOH PabGoTa ¢ murepaTypoii u ap.
12 p A patyp P YCTHO, MHCEMEHHO DK3aMeH
COXpaHEHHUs SHEPTHH. WMCTOYHUKAMU WH(GOpMaIIUN
13 Pemenue 3amay Ha 3aKOHBI COXPAHEHUS. Pemrenue 3amad ay1s qomaniHen TTHCEMEHEO JlomanrHsisi KOHTPOJIbHAS
KOHTPOJIBHOU pabOTHI pabota
14 | Mexanuxa O06o0maromuii TecT [TuceMenHo JomamnHss paborta
Temmeparypa. OcHoBHoe ypaBHeHHe MKT. Pabora ¢ nmureparypoii u ap.
15 patyp yp patyp P Y CTHO, THCEMEHHO OK3aMeH
HMCTOYHUKAMU HH(POpMaIUu
Pewenne 3anau no reme « OCHOBHOE ypaBHEHUE Pemrenue 3aga4 ajs JoManiHein JlomalHssi KOHTpOJIbHAs
16 . ITucemeHnHo
MKT». KOHTPOJIbHOW pabOThI pabora
VYpaBuenue Menneneepa-Knaneipona. Pabota ¢ nmurepaTypoii u ap.
17 p A p patyp AP YCTHO, MHCEMEHHO DK3aMeH
M3omporieccsl. HMCTOYHUKAMH HH(OpMaITUH
VYpaBuenue Menneneepa-Knaneipona. IloaroroBka k 1adbopaTopHOit
18 | 7P A P A patop IIuceMeHnHoO, ycTHO Ha 3ansaTun
N3omporieccsl. pabote
19 Pemenue 3agau no reme «YpaBHEHHE Pemenwne 3amayg a1s nomanraei TTHCBMCHHO JloMallHssi KOHTpOJIbHAs
MenneneeBa-Knaneiipona. M3onponeccob» KOHTPOJIbHON pabOThI pabora
da30BEIN ITEPEX0 KUAKOCTh-TIap. Mcnapenue PaboTa ¢ murepaTypoii u ap.
20 PEXOL KA P P ’ patyp AP YCTHO, MHCEMEHHO DK3aMeH
KOHJCHCAINs, KuIlleHHe. BIa)XHOCTD. WMCTOYHUKAMU WH(GOpMaIIUU
IToBepxHOCTHOE HaTsHKCHHE. CMmaunBanue. PaboTa ¢ murepaTypoii u ap.
21 P patyp AP YCTHO, MHCEMEHHO DK3aMeH
Kanunnspuele siBiaeHusl. MCTOYHUKAMU WH(GOpMaILUU
TBepaple Tena: CTpyKTypa B cBoMcTBa. Pa30BbIN Pabora ¢ nmureparypoii u ap.
22 P2 TPYKTYD patyp AP YCTHO, MHCEMEHHO DK3aMeH
nepexo] TBEPA0E TENO0-KUIAKOCTb. WMCTOYHUKAMU WH(GOpMaIIUU
23 Pemenue 3a1au no Teme « ArperaTHbie COCTOSTHUS Pemrenue 3amau a1 qomManrHei TTHCEMEHEO JlomanrHsst KOHTPOJIbHAS
BelecTBa U (Da30BBIC TIEPEXOIBD». KOHTPOJIBHOW pabOThI pabota
Buytpenuss sueprus. Padora rasza. IlepBrrit PabGoTa ¢ murepaTypoii u ap.
24 yIP p p patyp P Y CTHO, THCEMEHHO DK3aMeH
3aKOH T€PMOJMHAMUKH. HMCTOYHUKAMU UH(POpMaIIUU
[IpuMmeHeHre nepBOro 3aKOHA TEPMOJIMHAMUKHU K Paborta ¢ nureparypoii u ap.
25 p p . PMOZL patyp P Y CTHO, THCEMEHHO DK3aMeH
u3onpoueccam. AauabaTHeli mpoiecc. HMCTOYHUKAaMHU HH(OpMaluu
TermoBble ABUraTelId U XOJIOIMIbHBIC MAIIUHEI. Paborta ¢ nureparypoii u ap.
26 H A patyp P Y CTHO, THCEMEHHO DK3aMeH

BTOpoil 3aKOH TEpMOIMHAMUKH.

HCTOYHUKAaMHU HH(OpMaluu




27

TepMonuHamuka

O06001aroIuii TeECT

IInceMenHO

JomamrHss pabota

:‘)HCKTpI/I‘lCCKoe I10JI€ U €T0 XapPaKTCPUCTHKH.

PaGoTa ¢ nmutepatypoii u mp.

28 9 YCcTHO, TUCEMEHHO DK3aMeH
[TpuHIHI CyneprIO3UIUH MOJICH. WMCTOYHUKAMU WH(GOpMaIUN
Pemenne 3amau mo TemMe «XapaKTEPUCTUKH .«
Pentenue 3amad qj1s foMaIHen o
29 | anektpudeckoro mosst. [IpuHIUN Cyneprno3uiuu N ITucemenHo Mai
o KOHTPOJIbHON pabOThI
[IOJIEM.
Pabota crit i1exTpoCcTaTHYECKOTO IIOJIS. Pabora ¢ mureparypoii 1 ap.
30 P patyp AP VcTHO, MUCEMEHHO DK3aMeH
[ToTennman. DKBUNOTEHIIMAIBHAS TOBEPXHOCTD. WMCTOYHUKAMU WH(MOpMaLIUU
DIIEKTPUYECKOE II0JIE B BellecTBe. I [poOBOTHUKY U Pabora ¢ mureparypoii 1 ap.
31 p POBOAL patyp AP YCTHO, MHCEMEHHO DK3aMeH
JTUDIICKTPUKHU B DJIEKTPUYECKOM TI0JIE. HMCTOYHUKAMU WH(MOpMaLIUU
DiexTpoeMKoCcTh. KoHnercaTop. DHeprus Pabota ¢ auTeparypoi 1 ap.
32 p P P patyp AP YCTHO, MHCEMEHHO DK3aMeH
KOHJICHCATOPA. MCTOYHUKAMU WH(GOpMaLIUU
33 Pemenne 3amau mo teme «KoHaeHcatop M ero Penrenue 3amad a1 foMaIHen TTHCEMEHHO JloMalHsisi KOHTpOIbHAS
XapaKTEPUCTUKNY KOHTPOJIbHON pabOThI pabota
34 | DnexTpuyeckoe mnoie O6o6maromuit Tect IIuceMenHO Homamnsist pabora
[TocTOSHHBIM ~ DJAEKTPUYECKHUM TOK M €ro o
PaGoTa ¢ nutepatypoii u mp.
35 | xapakrepuctuku. 3akoH OMa JJisi y4acTKa IICTIH. VYcTHO, TUCBMEHHO DK3aMeH
WUCTOYHUKAMU WH(POpMaILIUU
CoemHeHne MPOBOTHUKOB.
[TOoCTOSIHHBIM ~ DJIEKTPUYECKMH TOK M €ro .
[ToaroroBka k 1abopaTopHOi
36 | xapakrepucTtuku. 3akoH OMa AJsl y4acTKa IIETIH. AGoTe [TuceMeHHO, yCTHO Ha 3apsatuun
CoennHeHne MPOBOIHUKOB. P
Pemenne 3amaug mo reme «DIEKTPUUECKUNA TOK U Pemenne 3amay msg fomanrsen OMaIIHAS KOHTPOJIbHAS
37 . [TucemensO
ero xapakrepucTuku. COeMHCHHIE TPOBOTHIKOBY KOHTPOJIbHOW pabOThI pabora
9JIC. 3akon OMa It MOJIHOM EHN. Pabora ¢ mureparypoii u ap.
38 A patyp AP Y cTHO, IHCEMEHHO DK3aMeH
HMCTOYHHKAMH WH(OpMaIUu
DIIEKTPUYECKUHA TOK B METAIaX U KUIKOCTSIX. PaGora ¢ nureparypoit u ap.
39 p patyp AP VCTHO, MUCEMEHHO DK3aMeH
HMCTOYHUKAMU WH(GOpMaluu
DIIEKTPUYECKUHA TOK B IIOJIYIIPOBOJHUKAX. Pabora ¢ nureparypoit u ap.
40 p yrp patyp AP VCTHO, MUCEMEHHO DK3aMeH
[TorynpoBOIHUKOBBIE PUOOPBHI. WMCTOYHUKAMU WH(GOpMalIUU
MarsauTHOEe 110JI€ ¥ €T0 XapaKTEPUCTHKU. Pabora ¢ nureparypoit u ap.
41 P p patyp AP YCcTHO, IMCEMEHHO DK3aMeH
HMCTOYHUKAMU WH(GOpMaluu
42 | 3aK0H IEKTPOMArHUTHON MHAYKIMU. [IpaBuino Pabora ¢ nureparypoit u ap.
p Y P patyp P YcTHO, IMCEMEHHO DK3aMeH

Jlenma. CaMOMHAYKIIHSL.

HMCTOYHHMKaMM I/IH(1)OpMaI_II/II/I




Mexanndeckre KoueOaHus ¥ BOIH: BUIEBI,

Pabota c nurepatypoit u ap.

43 VCTHO, MUCEMEHHO DK3aMeH
XapaKTEPUCTUKH. WMCTOYHUKAMU WH(GOpMaLIUU
44 Pentenue 3amau mo reMe «MexaHU4YECKUE Penrenue 3amau a1 [oMariHen TTHCEMEHHO JloMallHsisi KOHTPOJIbHAS
KOJIe0aHUs U BOJIHBD) KOHTPOJIBHOW pabOThI pabota
DJIeKTpOMarduTHBIE KoJjieOanus. [ 'eneparo Pabora ¢ aureparypoii 1 ap.
45 P N partop patyp P YcTHO, THCBMEHHO DK3aMeH
DJIGKTPOMATHUTHBIX KOJICOAHHIH. WMCTOYHUKAMU WH(GOpMaIIUN
ITepemennsniii Tok. ConpoTHUBIIEHUE Pabora ¢ aureparypoii 1 ap.
46 p P ’ patyp P YCTHO, MHCEMEHHO DK3aMeH
WHJYKTUBHOCTb U EMKOCTD LICTIH. WMCTOYHUKAMU WH(GOpMaIIUN
47 Pemenue 3anau no reme «llepeMeHHbI TOKY. Pemenue 3amau qji1 noMamHen TTHChMeHEHO JloMalHss KOHTpOIbHAs
KOHTPOJIbHOU paboTHI pabota
[IpeoGpazoBanue MEPEeMEHHOTO TOKA. .
PaGoTa ¢ nmutepatypoii u 1p.
48 | Tpanchopmarop. [lepenada u pacnpeaeneHue Yc¢THO, TUCBMEHHO DK3amMeH
HMCTOYHUKAMU WH(GOpMaLIUN
SHEPTUH.
DiIeKTpOMarduTHeIe Kojebanus. [lepeMeHHbII .
49 ToK P p O0001IaroIIui TECT [TuceMmeHHO JomanmHsist paborta
CBeT U ero pacipocTpaHeHue. Pabora ¢ auTeparypoii 1 ap.
50 paciipoctp patyp P VcTHO, MUCEMEHHO DK3aMeH
WMCTOYHUKAMU WH(GOpMaIIUU
51 Pemenue 3amady 1o teme «3aKOHBI Pemenue 3amay 11 foMartei TTHCEMEHHO JlomanrHsist KOHTPOJIbHAS
TeOMETPUYECKON ONTHUKI KOHTPOJIbHON pabOTHI pabota
JInnsel. [loctpoeHne n300paxeHUH B JIMH3AX. Pabora ¢ aureparypoii v ap.
52 p p patyp P YCTHO, MHCEMEHHO DK3aMeH
OnTrueckue npuOopsI. MCTOYHHKAMHU MHPOpMaLIUU
53 Pemenue 3amay o teme «JIMH3EI U ee Pemenue 3amay 11 foMartei TTHCEMEHHO JlomanrHsist KOHTPOJIbHAS
XapaKTePUCTHKIDY KOHTPOJIbHON pabOTHI pabota
BoiHOBEIE IBIEHUA CBETA. Pabora ¢ mureparypoii u ap.
54 patyp P VY CTHO, THCEMEHHO OK3aMeH
HMCTOYHHKAMH WH(OpMaIUu
BousiHOBBIE sIBNIEHHUS CBETA. [ToaroroBka k mabopaTopHOit
55 pabore [TuceMenHO, yCTHO Ha 3ansTun
56 Pemenue 3agad mo reMe «BoJiHOBas onTHKA. Pemrenue 3agadq qiis joMamiHen TTHCEMEHEO JloMalHsst KOHTpOIbHAs
KOHTPOJIbHOW pabOThI pabora
N3ydenne u3mydeHui U CIIEKTPOB. Pabora ¢ nmureparypoii u ap.
57 Y M p patyp AP Y cTHO, IHCEMEHHO DK3aMeH
CrieKTpaJIbHBINA aHAJIN3. HMCTOYHUKAMH WH(OpMaIUK
58 Onruka O0o00marommii Tect ITucemensoO Jomamnrasis pabota
Ksanrosas ipupona ceera. ®ororddekT u ero Pabora ¢ nureparypoii u ap.
59 PHpOAL b patyp AP VCTHO, MUCEMEHHO DK3aMeH

IMPUMCHCHHUC.

HMCTOYHHMKaMM I/IH(1)OpMaI_II/II/I




Pemenue 3amau o teme «Potodpdexm»

Pemrenue 3agayg st joMamigen

JlomamHss KOHTPOJIbHAs

60 " [MrceMeHHO
KOHTPOJIbHOH pabOThI pabota

Crpoenne atoma. OnbiTel Pezepdopaa. Teopus PabGoTa ¢ nmurepaTypoii u ap.

61 p popxn p patyp P YCTHO, MHCEMEHHO DK3aMeH
Bopa. WMCTOYHUKAMU WH(GOpMaIIUN

62 Teopus bopa. ®otosdpexr O06001aroIui TECT ITncemenno JomamrHss pabota
PagnoaktuBHOCTE. CTPOSHHE ATOMHEBIX SACP. PaGora ¢ nmureparypoii u ap.

63 o p A1eP patyp P Y CTHO, THCEMEHHO OK3aMeH
S nepHbIe peakIuu: BUIBI M IPUMEHEHHE. HMCTOYHUKAMHU WH(OPMAIUN

64 Pemenue 3agau no reme «JI€MEHThI KBAHTOBOM Pemenue 3agay ajis JoMalHei TTHCEMEHHO JloMarHsist KOHTPOJIbHAS
bU3UKIY. KOHTPOJIbHOW pabOThI pabora

65 | PaAnOAaKTMBHOCTE O06o0maromuii TecT [MuceMenHO JomamnHss paborta

[Tpu obopmienun padbodei mporpaMMbl ObUTH UCTIOIB30BAHBI CIEAYIONINE YCIOBHBIE 0003HAUEHUS:

T —tect

DO — ppoHTATBHBIN OMIPOC
b - Oecena

P3 — pemenue 3agau

CP - camocrositenbHast paboTa
KP- koHTponpHas pabora
JIP — naGoparopnas padota




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 mist 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)

MeToauuyeckue MaTepHuaJabl

Tecm

Kak u mobas npyras ¢opma HOArOTOBKM K KOHTPOJIIO 3HAHHM, TECTHPOBAHUE HMEET psij
OCOOCHHOCTEH, 3HAHHE KOTOPHIX IOMOTAET YCICUTHO BBIMOJHUTH TeCT Mo (u3uke. MOXKHO 1aTh
CJIEIyIOIINE METOINYECKUE PEKOMEH AN

* IIpexme Bcero, clieAyeT BHUMATEIbHO M3YYUTh CTPYKTYPY TECTa, OICHUTh O0ObEM BpPEMEHH,
BBIJICTISIEMOTO0 Ha JaHHBIA TECT, yBUAETb, KAKOTO THUIIA 33aJaHUS B HEM COJEpKaTcs. JTO MOMOKET
HaCTPOUTHCS Ha padoOTYy.

* Jlydiie HaYMHATH OTBEYATh HA T€ BOMPOCHI MO (PU3UKE, B MPABHILHOCTH PEUICHHS] KOTOPBIX HET
COMHEHUH, TOKa HE OCTAHABJIMBAsACh HAa TEX, KOTOPbIE MOTYT BBI3BATh JOJTHE pa3AyMbsi. ITO
MO3BOJIUT YCTIOKOUTHCS M COCPEIOTOUUTHCS Ha BBIMOJHEHUN 00Jiee TPYIHBIX BOIPOCOB.

* O4eHb BaXKHO BCET/Ia BHUMATEIBHO YUTATh 3aJJaHUs 10 KOHIIA, HE MBITAsICh MOHAThH YCIOBHS «I10
MIEPBBIM CJIOBaM» WJIM BBIMIOJHUB MOJ00HBIE 3a/IaHUs B MPEABIAYIINX TeCTUPOBaHMIX. Takas criemnika
HEPEeJIKO IPUBOJIUT K JIOCATHBIM OIIHOKAM B CAMBIX JIETKHX BOIIPOCAX.

» Eciiu Bbl He 3HaeTe oTBeTa Ha BOMPOC WJIM HE YBEPEHBI B MPABUIBLHOCTHU, CIEAYET MPOMYCTUTh
€ro U OTMETHUTH, YTOOBI TOTOM K HEMY BEPHYTHCH.

* [Icuxonoru Takke COBETYIOT AymMaTh TOJBKO O TeKymeM 3ananuu. Kak mpaBuio, 3agaHus B
TeCTax MO (U3MKE HE CBA3aHBl JPYr C JAPYrOoM HEMOCPEACTBEHHO, IIO3TOMY HEOOXOAMMO
KOHIICHTPUPOBATHCS HA JAHHOM BONIPOCE M HAXOJIUTH PEIICHUS, TOAXOAAIINEe UMEHHO K HeMy. Kpome
TOTO, BBIIOJIHEHHWE STOW PEKOMEHIAIMH JacT eIle OJWH MCHUXOJIOTHYEeCKHA 3PQPEKT — IMO3BOIUT
3a0BITh O HEY/JIaUe B OTBETE HA MPEBIIYIINI BOTIPOC, €CJIM TaAKOBAsi UMeJIa MECTO.

* MHoTrHe 3a/1aHHUs MOXHO OBICTpEe PelINTh, €CITU HE UCKATh Cpa3y MPaBUIHHBINA BapHAHT OTBETA,
a TIOCIIeIOBATEIbHO MCKIIIOYATh T€, KOTOPHIE SIBHO HE MOIXOAT. METO/ MCKIIOUEHHS MO3BOJIIET B
WUTOT€ CKOHIIEHTPUPOBATh BHUMAHUE HA OJJHOM-/IBYX BEPOSITHBIX BapHaHTaX.

* PaccunThIBaTh BHITIOJIHEHHE 3aJJaHUN HY)KHO BCET/a TakK, YTOOBI OCTAJIOCh BPEMs Ha MPOBEPKY U
nopabotky (mpumepHo 1/3-1/4 3annanupoBaHHOTO BpeMeHH). Toraa BeposSTHOCTh OMUCOK CBOAMUTCS K
HYJIIO M1 UMEETCsI BpeMsi, 4TOObI HaOpaTh MAaKCUMYyM OajlsIOB Ha JIETKUX 3aJaHUSAX M COCPEIOTOUYUTHCS
Ha pelieHnu 0oJiee TPYAHBIX, KOTOPbIe BHAYAIIE TIPUIIUIOCH TPOITYCTUTh.

* IIponiecc yraapiBaHusl MPAaBWJIBHBIX OTBETOB JKENATENIbHO CBECTH K MHHMMYMY, TaK Kak 3TO
YpeBaTo TeM, 4YTO OOydJaromuiics 3a0yJeT O TJIaBHOM: YMEHHU HCIOJb30BaTh HMMEIOIINUECs
HaKOIUICHHbIE B y4eOHOM Mpollecce 3HaHMs MO 00IIEeCTBO3HAHUIO, U OyeT HaJesIThes Ha yaauy. Eciu
YBEPEHHOCTH B MPABUIIBHOCTH OTBETA HET, HO MHTYUTHUBHO MOSIBJISETCS MPEANOYTEHHUE, TO MCUXOJIOTH



PEKOMEHAYIOT JJOBEPATh MHTYHUIMH, KOTOpas CUUTAETCS MPOSIBICHUEM ITyOMHHBIX 3HAHUI U OIbITa,
HaxOIAIIUXCSA HA YPOBHE MOACO3HAHUS.

[Tpu moArOTOBKE K TECTY MO (U3UKE HE CIEAYET MPOCTO 3ayYHBaTh, HEOOXOIUMO TOHSTH JIOTHKY
U3JI0KEHHOT0 MaTepuaja. DTOMYy HEMAaJlo CIIOCOOCTBYET COCTaBJIEHHE Pa3BEPHYTOrO IUIaHA, TaOJHILL,
CXeM, BHHMATEIbHOE M3Yy4YCHHE Marepuana 1o ¢u3uke. bomplorylo TOMONIb  OKa3bIBAIOT
oIy OJIMKOBaHHBIE COOPHUKH TECTOB MO (u3mke, VHTepHEeT-TpeHaXXephl, MMO3BOJISAIONINE, BO-TIEPBBIX,
3aKpENUTh 3HAHUS, BO-BTOPHIX, HPUOOPECTH COOTBETCTBYIOLIUE IICUXOJOTHYECKHE HaBBIKU
CaMOPEryJSIIMA U CAMOKOHTPOJIA. MIMEHHO Takue HaBbIKM HE TOJBKO MOBBIMIAIOT 3PPEKTUBHOCTD
MIOATOTOBKH, IO3BOJISIIOT O0Jiee yCHEIIHO BECTH ce0s BO BpeMs BBIINOJIHEHHUS TeCTa, HO M BOOOIE
CIOCOOCTBYIOT Pa3BUTHIO HABBIKOB MBICIIUTEILHONU PAOOTHI.

Pewenue 3aoau

YroObl pemieHue 3agad Mo (U3MKEe HE BBI3BIBANO 3aTPyIHEHMH, IpeasaraeM clefoBaTh IPH
pelieHuu J1r000H 3a7aun clieAyoel yHuBepcaabHOM MHCTpYyKUKMU. COBEpPIIEHHO HE BaXKHO, HYXKHO
JM PEIINTh 3a7ady Ha IBW)KCHHME WIM y3HaTh, KAKOE KOJMYECTBO TEIUIOTHI (Q BBIICIUTCA B XOIE
n3obapHoro mporecca. JlaHHass MHCTPYKIMsI HE JAacT OTBETa Ha KOHKPETHYIO 3ajjady, HO MOKET
c/enath ee perieHre 6osee NpPoCThIM U OBICTPBIM.

e He cnemmre m He manukyite! Kak mpaBwmiio, cranmapTHbIe 3a/1add OOJBIIMHCTBA KYpPCOB
pelaroTcs B OJIHO WM JiBa (HY JaJHO, TpU) JEHCTBUSA, U HUYETO CBEPXCIOKHOTO B HUX HeT. [lepBbiM
JIeJIOM BHHMMATEIbHO NPOYMTAWTE YCIOBHUE 33Jaud M OCMBICIHUTE, YTO B HEW Tpebyercs HaMTu.
O3HaKOMBTECH C ITOXOKUMH ITPUMEPAMHU PELICHHUs 3a1ay M0 (pU3UKE.

e Tenepp moxxkHo odhopmisite «JJAHO». AKKypaTHO BBITUIIUTE BCE 3aJaHHBIC BEIUYMHBI U HE
3a0bIBaiiTe 0 pa3MepHOCTAX. PasmepHOCTH BeanuuH 1esnecoodpa3Ho cpasy nepesectd B cuctemy CH,
YTOOBI IOTOM HE 3aIyTaThCsl B BBIYUCICHUSAX.

e Ouenp Baxubll NyHKT: PUCYHOK. BepHblii NOSCHAIONIMI PUCYHOK K 3alade — 3TO 3aJI0T
ycrnexa M NpaBWIBHOTO pelleHus. Busyanusanus JaHHBIX OYEHb XOPOILIO IOMOTAEeT, U HE CTOUT €€
HezooueHuBarb. [ToMHuTe, B pU3MUeCKUX 3ajayax BEYHO YTO-TO MPOMCXOIUT - Iaiba JETUT MOJ
YTJIOM K TOPU30HTY, JJIEKTPOH OOMOapaupyeT IUIaCTUHY, WICATBHBIN ra3 COBEpIIacT padoTy, OTeIl U
CBIH MEHSIOTCA MECTaMH B JIOAKE M Tak jaanee. Tak BOT, HE JIeHUTeCh U Hapucyure 3to! Ilpuuem He
MIPOCTO TaK, a C yKa3aHUWEM JAECHCTBYIOLIUX CHUJI, BEKTOPOB CKOPOCTEW M IMPOYMX JaHHBIX B 3a7aue
BEJIMYUH.

o Temnepsp, Korga Bcsl KapTHHA Y HAC Mepe] Ila3aMH, CIEeIyeT MOHATh, Ha MPUMEHEHUH KaKoro
(¢u3n4ecKoro 3akoHa IOCTpOeHO pemieHne Bamel 3agaun. Yacto 3TO MOMKHO Y3HaTh YHCTO
UHTYUTHUBHO. Eciu B 3a7aue uAeT peub 0 Tele, KOTOpPOe JABMXKETCS MO OKPY’KHOCTH, & HAUTH HYKHO
MOMEHT HHEPLMH, OYEBHJHO, HTO 3aJadya HA HUCIOJIb30BAaHUE 3aKOHOB JMHAMHUKH BpallaTeIbHOIO
nBrkeHus. Vnm ecnm naH myTh M BpeMsl, a HAMTH HY)KHO CPEAHIOI0 CKOPOCTb — 3TO, KOHEYHO,
KHHEeMaTHKa. BO3MOKHO, COOTBETCTBYIOIIMHI pazfen (U3MKU HEMOCPEICTBEHHO Mepe]l pelleHneM
3a/1a4M OyIeT MOJIE3HO MOBTOPUTH ITOBTOPHO.

o Hacrano Bpems nogymarb, Kak MMEHHO HAWTH HCKOMYIO BEJIWYMHY, 3Has TO, 4YTO MBI,
coOCTBEeHHO, 3HaeM. J[J1s1 y100cTBa MOXKETE PACIOIOKHUTD Mepe] riazaMu pundeckue GopMyisl. ITo
MIOMOJKET ObICTpee cO00pa3uTh, UYTO OTKY/Ia BHITEKAET U KaK HAXOIUTCH.

o Pemenune nenecoobpasHo 3anucath cHadaia B o0eM, OykBeHHOM Bujae. @opMyiry ¢ OykBamu
HY’)KHO IPUBECTH K MAKCHUMAJIBHO INPOCTOMY BHIY, IO BO3MOXXHOCTH ympoctuB ee. Ilocime 3toro
MOJKETE IOJ/ICTABIIATh YHCIIOBBIE 3HAUEHUS U NIEPEXOJIUTh HEMIOCPEACTBEHHO K BBIYMCIIEHUSAM. B KoHIIe
He 3a0y/ibTe MPOBEPUTH Pa3MEPHOCTh MOJYyUYEeHHOH (pu3ndecKkoil BennuuHbl. Eciam Hy)XKHO ObUIO HalTH
CKOPOCTb, @ MOJIyYUJIUCh KWJIOIPAaMMBbI, 3HAYUT, TJEe-TO B PEUICHUM CcIpsTajach omuoOka. bynpre
BHUMATEINBHBI, U BCE NOJTy4NTCs !

Koneuno, ciydaercs u Tak, 4TO HaJ 3aJadyel MPUXOAUTCS IMOMOTETh. BHIBAIOT Takue OpEIIKH,
KOTOpbIE HE YJIaeTCsl PACKOJIOTh C IIEPBOTO pa3a, 0COOEHHO Oe3 TOKHOTO OMbITA.

Camocmosmenvhas pa60ma



Kak o0OyuaromeMmycsaroTroBUTbcss K  caMoCToATeNbHOM pabore mo  ¢usuke?  Kaxnisii
MPEroiaBaTellb CTPEMUTCS] K TOMY, YTOOBI €ro OoOydJaromuecs Ha CaMOCTOSTENBHBIX paboTax u
9K3aMEeHaX JIEMOHCTPUPOBAIM BBICOKMH YPOBEHb 3HAHUH M, CJIEIOBATENbHO, MOJIy4add BBICOKUE
OTMETKH. BakHa TmpaBMIIbHAsE MOJITOTOBKA KOHKPETHO K Ka)XIOW caMOCTOSTEeNhbHOH padore. Kakue
COBEThl MOXKET JaTh MperoJjiaBaTellb MO IMOBOJY IOATOTOBKM OOYYaroIUXCS K CaMOCTOSITEIbHOMN
pabote?

1. Bce Tembl U BOIPOCHI, KOTOPBIE BBIHOCSTCS Ha CaMOCTOSITENIbHYIO, HY’KHO pa3leiauTh Ha 3
IPYIIIbL:

* XOpOIIO YCBOCHBI; * HY>KHO BHUMATEJIbHO MOBTOPHUTD; * HAJI0 pa3o0paTh U U3yYUTh TIIATEIHHO.
Cpa3y cTaHeT NOHATHO, YeMy TpeOyeTcs yAeauTh Ooblile BHUMAHUS.

2. PazoOpatbcst ¢ Teopuei. HeT cmbicia TpeHMpPOBAThCS B pEIICHUM 3ajad 1o (U3MKe, eciu
IIPOYHO HE YCBOEH TEOPETUUECKHM MaTepHuall. 3yOpexka naparpagoB — He BBIXO[, TYT BaXHO, YTOObI
Obu10 MoHMMaHue cyTd uHpopmaruu. [locne npoutenus naparpada Mo HOBOM TeMe, HaJl0 OTBETUTh
Ha 3 Bompoca: ¢ Uto 310 3a siBineHue/monsTue? * [louemy M kakuM 0Opa3oM OHO IPOUCXOAMT B
peanbHOCTH? * Kak 3TO sIBIIeHHE MOKHO BbIPa3uTh B BUJE (pusrueckoit hopmyibi?

3. bonbuie npaktuku! Koraa Teopust ycBoeHa, MOXKHO NEPEXOIUTH K PELLIEHUIO 3a/1a4.

Hnousuoyanvhwiii onpoc, hponmanvrwiii onpoc, beceda

YMeHue KpacuBO OTBe4YaTb Ha BONPOCHITAKXKE,KAK M YMEHHE OT HHUX KpacHBO YyXOAMThH -
XapaKTepU3yeT YMHOT0, 3pyAUPOBAaHHOIO, TPAMOTHOI'O M TAKTUYHOT'O YEJIOBEKA.

OueHb Ba)KHO, B IIEPBYIO OYEPE/Ib, 100JAr0JapUTh YEJIOBEKA 32 OUE€Hb MHTEPECHBIH, 3aJaHHbIA UM
Bonpoc. Ecim Bompoc, Ha Bam B3rusga He SBisSIeTCd  TakOBbIM, TO MOYXHO IOJYEPKHYTh
MOJIOKUTEIBHYI0 4epTy cOOeceqHHKa, XapaKTepU3YIOUIYI0 €ro HauuTaHHOCTb, OCBEJOMJIEHHOCTb,
KOMIIETEHTHOCTb... Hampumep: «kak KpacuBO ObUI 3a/laH BONPOC...», «aBTOp TAaKOro BOMpoOca, Ha
CaMOM JIeJIe CIIELMAIUCT B 3TOM OTPACIH...» HIU JAXKE «HE OXUIAI YCIBIIATh TaKOW CEPbE3HBIN
BONPOC OT TAaKOM CHUMIIATMYHOW JdaMbl...». Xopolo, ecau y Bac B «Oaraxe» okaxkerca mnapy
HECTaHIApTHHIX (hpa3-0OmarogapHoOCTEN.

HNmenHO Takoe Havano Bamiero auanora BBI30BET y ONIOHEHTA HPHATHBIE OILYIIEHUS, YTO
MOJIOKUTETIBHO CKaXXETCs Ha OTHOHIEHWH K Bam. U, BO3MOXHO, eciu OH HE J0 KOHIa Oyjaer
YAOBJIETBOPEH BammM OTBETOM, HE CTAaHET «3aBaMBaTh» Bac IONOJHUTENBHBIMU BOIPOCAMHU II0
JUCHUILIMHE aCTPOHOMUSL.

OTBETHB Ha IOCTABJICHHBIN BOIPOC, IOMHTEPECYHUTECh, HA CKOJIBKO YEJIOBEK €ro 3a/JaBaBILHN
YIOBJIETBOPEH BallMM OTBETOM — 3TO MOXET CTaTh 3apOKJIE€HUEM HHTepecHOl auckyccun. U
Hao0opoT, ecu Bel He oueHb yBepeHs! B CBOEH MpaBoTe, HE aBaifTe MOBOJA JUIsl JalbHEeHIuX O6ecer.

Hy, u, xoHeuHO Xe, camas CIIOKHas CUTyalus, Korja Bpl He 3HaeTe TOYHOTO OTBETa Ha
MOCTaBJIEHHBIN Bonpoc. B aTom ciydyae Byl moxere:

BBICKA3aTh IyCKail ¥ OMMO0YHY0, HO CBOIO TOUYKY 3PEHHMs, CKa3aB 4TO-HUOYIb Bpojae: «S TOUHO
HE 3HAI0, HO JyMalo, 4To...»;

MIOIIPOCUTH Pa3pelIeHUs IOCOBEIATHCS C KOJIJIETaAMU;

HPOJIOHMPOBATH CBOW OTBET (OT aHrJ. |0Ng — IUTHHHBI), T.. 1aTh BO3MOXKHOCTb ce0E OTBETUTH
Ha HEro IMo3Xe, ¢ yKazaHUeM TOYHOM naThl U (popmbl oTBeTa: «Ha maHHBII MOMEHT S HE MOTY TOYHO
OTBETHUTH, HO 51 TOCMOTPIO TOKYMEHTALMIO U YEPE3 HEJENIO U3JI0XKY CBOIO TOUKY 3PEHHS Ha CTPaHMIIAX
JIMLEHCKOTO CalTay.

I'maBHOe — He OoiiTech BONPOCOB, a TeM OoJjiee HENpaBWIbHBIX OTBETOB. VHorjaa, Hainuue
COOCTBEHHOM TOUKH 3PEHHUSI MOKET OBITh OLIEHEHO JJOCTaTOYHO JIOPOTO.

Jlabopamopuas paboma

VsicHuTe 1enb BRIMOTHEHHUS padoThl. CoCTaBbTe IUTaH NEHCTBUN, HEOOXOAUMBIX IJISl JOCTHXKEHUS
IIOCTaBJICHHOM LIEJIN.



[TpoBephTe CBOIO TIOJATOTOBJICHHOCTh K BBITIOJHCHHIO pPAa0OTHl, B Ciydae 3aTpyJAHCHUU
oOpataiTech K TEOPETHUECKOMY MaTepHuany yueOHUKa.

[IpoBepbTe HammMume Ha BameM Ja0OPAaTOPHOM CTOJNE HEOOXOAMMOTO OOOpYIOBaHUS U
MaTepHanoB.

O3HakomMbTeCh C OmUcaHueM JiabopatopHoil  paboTel. Eciau  BO3HMKIM  COMHEHHS,
MIPOKOHCYIIBTUPYUTECH Y TIpenoaaBarens win Jabopanta. Eciau BorpocoB HeT, mpucTynaiite k padbore.

Brauane 3anummre B TeTpaab Aary, HOMep paboThl, TeMy, IeJb W MEpPeUYeHb MPUMEHIECMOTO
000py10BaHUSI.

KpaTtko onummre X0J 3KCIEpUMEHTa, B Cllydae HEOOXOIWMOCTH DPACCUUTAWTE IICHY JICICHHS
IIKaJIbl U3MEPUTENBHOTO Mpubopa, Hapucyite cxemy. O6aymaiite paboTy, 3aTeM MpUCTyMalTe K eé
BBITIOJTHCHHIO.

B mporecce BBIMOTHEHHS HSKCIEPUMEHTa 3aMONHSNTE TaOMUIly pe3yJlbTaTOB HM3MEpPEHHH U
BBIYMCIICHHI.

Ucnonb3ys pacu€THyro ¢opMmyny, BBIIOTHHTE HEOOXOAMMBIE pacu€Thl, OINpEACTUTE
OTHOCHUTEJIbHYIO TIOTPEITHOCTD, 3aITUIIIATE BCE BEIUNCIICHHS B TETPAIb.

CdhopmynupyiiTe BBIBOABI Ha OCHOBAHWU IOJYYEHHBIX PE3yJIbTATOB, 3AMUIINTE UX B TETPAJU.
[Ipu 3aTpyTHEHUN MOXKETE MCIIOB30BATh CISAYIONUE (POPMYITUPOBKH:

- TOJTYYHJT HABBIKU MCCIICOBAHUS;

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

- Hay4HJICs TIOJIy4aTh padouyro GopMyTy JUsl pacdeTa onpeaeseMoi (prU3nIecKoi BeTUIHHEI;

- Hay4uJICsl COOMPATH AIIEKTPUUECKYIO LIETIb [0 TOTOBOM CXEME;

- Hay4HJICS BBIYUCIIATH CPEJIHEE 3HAUCHHUE IKCIICPUMECHTAITLHBIX JIAHHBIX;

- HAy4WJICs, CpaBHMBas IMOJyYCHHOE HSKCIIEPUMEHTAIbHOE 3HAaYeHHE (U3MYECKON BEITUYHMHBI C
TAOJIMIHBIMU JTAHHBIMH, ONIPEJIEISITh MaTePHall, H3 KOTOPOTO CACNIaHbI HCCIICTyeMbIC TElIa.

B KkoHIle 3aHSATHS TPUBECTH B TOPSAOK CTON U CAaTh paboyee MECTO MPEernoaaBaTeNio WM
1abopaHTy.

Koumponvnasa paboma

KontposnbHas paboTa sIBISIETCSI OJJHOM U3 COCTABIISIIOIINX YIeOHOH AEeSITeTbHOCTH 00yYaroierocs
0 OBJIaJIeHUIO 3HAHUAMU. K ee BBIMOIHEHUI0 HEOOXOANUMO MPUCTYMUThH TOJIBKO MOCIE U3YyUYEHUS TeM
JUCIUIUINHBL.

[lenpt0 KOHTPOJBHOW pAaOOTHI SBIAETCA OINpEAETCHUS KauecTBa YCBOEHHUS JIEKIIMOHHOTO
MaTepuaia 1 YaCTH JUCLUIUINHBIL, IPeIHa3HAYEHHON I CAMOCTOSTEIbHOTO N3yUEHUSI.

3anaun, crosiye nepea o0yJaruMcs Ipy NOATOTOBKE U HAMMMCAHUN KOHTPOJIBHOMN paboThI:

1. 3aKkpernseHue MoJIy4eHHbIX PaHEee TEOPETUUECKUX 3HAHUM;

2. BbIpa0OTKa HaBBIKOB CAMOCTOSITEILHON pabOThI;

3. BBISICHCHHE TTOITOTOBJICHHOCTH 00YUaIoIerocs K OyayIiei mpakTHaeckoi padoTe.

KonTponbHbie paboThl BBHIMOMHAIOTCA B ayJIUTOPUH, MOJ HaOMIOJEHHEeM MpemnojaBarens. Tema
KOHTPOJIbHOH paboOThl M3BECTHA M TPOBOJUTCS OHA I10 CPaBHUTEJIBHO HEAABHO HM3YyUYEHHOMY
Marepuany.

[IperoaBaTens TOTOBUT 3aJaHHs JIMOO MO BapuaHTaM, JHOO HHIMBHIYaTbHO JUIS KaXKIOTO
oOyuatomerocs. [lo comepkanuio paboTa MOKET BKJIIOYATh TEOPETUUYECKUN MaTepHall, 3a/1a4i, TECThI
U T.I1. BBITIOJTHEHUIO KOHTPOJIbHOM paboThl MPEIECTBYET MHCTPYKTaX MIpenogaBaTels.

KitoueBbiM TpeOoBaHMEM TMpHU MOATOTOBKE KOHTPOJIBHOW PabOTHI (CaMOCTOSATEIbHON pPabOTHI)
BBICTYIIa€T TBOPYECKHU MOIXOA, YMEHHE 00OpalaThiBaTh M aHAJIM3UPOBATH HWH(GOPMAIHIO, NIEJIATh
CaMOCTOSITENIbHbIE BBIBOJBI, OOOCHOBBIBATH 11€J€CO00pPA3HOCTh M APHEKTUBHOCTh MpeIaraeMbIxX
peKOMeHAaIui H pemieHnid mpolieM, Y€TKO W JIOTUYHO H3JaraTh CBOM MBICTH. [loaroToBky
KOHTPOJIbHOWH paloThl clieAyeT HAuWHATh C IMOBTOPEHUS COOTBETCTBYIOLIErO pasjena ydyeOHUKa,
y4eOHBIX TTOCOOUHI 10 TaHHOHM TeMe M KOHCIIEKTOB JICKIIUH.



OueHouHble MaTepuaJIbl NPU (POPMHUPOBAHUM Padoueil MporpaMMbl
Jducuunimnbl [1/1.3 ®duzuka

Ilacnopm oyenounvix mamepuanos

[Tporpamma yuyeOHOU nucuuiuinHbl «Pu3nKa» HampaBieHa Ha (OpMUpOBaHHE Y O0ydaroluXcs
(yHKIMOHATIBHOW I'PaMOTHOCTH U METANpeIMETHBIX YMEHHUI Yepe3 BBINOJIHEHUE UCCIIE0BATEIbCKON
U IPAaKTUYECKOH 1€ATEIbHOCTH.

VYcnemHocTb  U3y4eHHs ~ JMCUUIUIMHBI  CBA3aHa C  OBJIAJIEHUEM OCHOBaMHU  y4eOHO-
HCCIIEI0BATEIbCKON IEATENBHOCTH, IPUMEHEHUEM NTOJIyYEHHBIX 3HAHUH IIPU PELIEHUH IPAKTHYECKUX
U TEOPETHUECKUX 3ajau.

B cootBerctBun ¢ ®I'OC COO oOpa3oBanHus (u3MKa MOXET H3ydaTbcsi Ha 0a30BOM U
yIiyOJI€eHHOM YPOBHSIX.

Conepkanue 0a30BOro Kypca IO3BOJISET MCIIOJIB30BaTh 3HAHUS O (PU3MUECKUX OOBEKTaX HU
mpoueccax uisi obecrieueHus: O€30MAaCHOCTH MpU OOpAlEHUH C MNpUOOpaMH U TEXHUYECKUMU
YCTPONCTBAMM; Uil COXPAHEHMs 3[0POBbS U COOJIOJEHHUS HOPM SKOJIOTMYECKOIO IOBEACHUS B
OKpYKaIoIlel cpesie; Al HPUHATHS PEIICHUI B TOBCEAHEBHOM KU3HU.

N3zyuenune Gpu3uky HapaBiICHO HA JOCTHKEHHE CIICAYIOUINX LIETICH:

- OCBOEHME 3HAHUH 0 PyHIAMEHTAIBHBIX (PU3MUECKUX 3aKOHAX U MPUHLHUIIAX, JIS)KAIUX B OCHOBE
COBPEMEHHOM (pu3nuecKkod KapTHHBI MHpa, Hamboyee BaXHBIX OTKPBITUAX B O0JACTH (PU3MKH,
OKa3aBIIUX ONpEJENSIONIEe BIMSHUE HA PA3BUTHE TEXHUKU U TEXHOJOTHMH; METOJaX Hay4yHOTO
[IO3HAHUS IIPUPOJIBL;

- OBJIaJICHME YMEHUSMU NPOBOJAUTH HAONIOACHUSA, IJIAHUPOBATH U BBIMNOJIHATH 3KCIEPUMEHTHI,
BBIIBUr'aTh THUIOTE3bl M CTPOUTh MOJIENH, HPUMEHATh NOJY4YEHHblEe 3HaHMA MO (u3uke A
00BsICHEHUS pa3HOOOPa3HbIX GU3NYECKUX SIBJIICHUN U CBOWCTB BEIIECTB;

- IPAKTUYECKOE MCTI0JIb30BaHUE (PU3NYECKUX 3HAHUA;

- OIICHUBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOW HH(POPMALINH;

- pa3BUTHE IO3HABATENbHBIX HMHTEPECOB, MHTEIIEKTYQJIbHBIX M TBOPUECKUX CIIOCOOHOCTEH B
nporecce MpHOOPETeHUsI 3HAHUH U YMEHUH 10 (PU3HKE C MCIONBb30BaHUEM PA3IHMYHBIX UCTOYHUKOB
nHGOpMaLUU ¥ COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOIOT UM

- BOCIHTaHUE YOEKJIECHHOCTM B BO3MOYKHOCTHM TO3HAHMS 3aKOHOB IPHUPOJbI; HCHOJb30BaHUS
JOCTHKEHUH (pr3MKM Ha O1aro pa3BUTHS YEJIOBEUECKON IIMBUIN3ALNM;

- HEOOXO/IMMOCTH COTPYJHHUYECTBA B IIPOLIECCE COBMECTHOT'O BBIMOJIHEHMS 33/1a4, YBAKUTEIBHOTIO
OTHOILIEHHS K MHEHMIO OMIOHEHTA MPHU 00CYKICHUH POOJIeM eCTECTBEHHOHAYYHOI'O COAECP KaHuUS;

-TOTOBHOCTH K MOPAJIbHO-3TUYECKOW OIIEHKE MHCIIOJIb30BAHMS HAYYHBIX JOCTH)KEHWH, YyBCTBa
OTBETCTBEHHOCTH 3a 3alllUTy OKPY’KAIOLIeW cpenbl; HUCIOJIb30BaHUE NPUOOPETEHHBIX 3HAHUNA U
YMEHUM [UIsl pelIeHHs MPaKTUYECKUX 3aJad IOBCEAHEBHOM >KM3HHM, oOecrieueHus 0e30MacHOCTU
COOCTBEHHOM JKM3HHU, DPALMOHAIBHOTO NPUPOAONOIB30BAHUA M OXpaHbl OKpY’Kalolled cpeabl U
BO3MOXXHOCTSIMM TIPUMEHEHHMS] 3HaHWM IpU pEIIeHWH 3a]ad, BO3HUKAIOIIMX B MOCIEAYOIEN
po¢ecCUOHATBLHON 1EATEIbHOCTH.

ITnanupyemoie pe3yiomantvl 0C60eHUA YUEOHOU OUCUUNTIUHDL
B pe3ynbrate n3yueHus JUCIUTLTHHBL:

OOvyyaromuiics Ha 6a30BOM VPOBHE HAVUUTCS:

— JIEeMOHCTPUpPOBATh Ha MpHMEpPax poJib U MeCTO (U3UKH B (POPMHUPOBAHUH COBPEMEHHOMN
HAay4YHOW KapTUHBl MHUpa, B Pa3BUTUM COBPEMEHHOM TEXHHUKM W TEXHOJIOTMH, B NPAKTUYECKON
JIeSITeIbHOCTH JIFOICH;

— JIeMOHCTPUPOBAaTh Ha IpPUMEpax B3aUMOCBS3b MEXAy (U3UKOM U JPYTUMHU €CTECTBEHHBIMU

HayKaMUu;



— YCTaHaBJIMBATh B3aUMOCBA3b CCTCCTBCHHO-HAYUYHBIX SIBJICHUU U MNPUMCHATH OCHOBHBIC
(bu3nvecKre MOJICIU JIJIsl UX OMMCAHUS U OOBSICHCHUS;

— HUCNOJb30BaTh HMHGpOpMAIMIO  (U3NYECKOTO  COICPXKAHWMS TPU  PEIICHUH  Y4YCOHBIX,
MPAKTUYECKHX, MPOSKTHBIX W MCCIENIOBATEIbCKUX 3a7ad, HHTETPUPYS WHPOPMALHUIO U3 Pa3THUHBIX
HUCTOYHHUKOB U KPUTUUYCCKH €€ OLICHUBAA,

— pasinyatb U YMCTb HMCIIOJIB30BAThH B y‘I€6HO'I/ICCH€I[OBaT€J'II>CKOI\/’I ACATCIIBHOCTH METOIAbI
HAy4YHOTO TO3HaHUs (HAOIIOACHME, ONMCAaHUE, W3MEPEHHUE, SKCIICPUMEHT, BBIJIBIDKEHUE THUIIOTE3BI,
MOJIETUPOBAaHUE U JIp.) U (POPMBI HAYYHOTO MO3HAHUS ((DaKTHI, 3aKOHBI, TEOPUH), TEMOHCTPUPYS Ha
MpUMepax UX poJib U MECTO B HAYYHOM IO3HAHUM;

— TPOBOJUTH MPSIMbIC U KOCBEHHBIC U3MEHEHHS (PU3MUYECKUX BEIHMYUH, BEIOUPAs H3MEPHUTEIIbHbIC
puOOpPHI C yU4eTOM HEOOXOAMMON TOYHOCTH M3MEPEHHUH, IUIAHUPOBATh XOJ HU3MEPEHHUH, MOJydaTh
3HAYCHUC I/ISMeprCMOI\/’I BCJIMYMHBI W OLCHUBATHL OTHOCUTCIIBHYIO IIOIPCIIHOCTHE II0 3aJaHHBIM
bopmynam;

— TMPOBOJUTH HCCIEIOBAHUS 3aBUCHMOCTEH Mexay (U3MUecKMMH BEIMYUHAMH: MPOBOAHTH
U3MEpEHUs U OMpeAeNsiATh Ha OCHOBE HCCJICIOBAaHUS 3HAYCHUE MapaMeTPOB, XapaKTEePU3YIOIINX
JTAHHYIO 3aBUCHMOCTh MEX/y BEJIMYMHAMH, H JIeJIaTh BBIBOJ] C YUETOM IIOTPEIIHOCTH U3MEPEHHUIA;

— HCHOJIB30BaTh I OIMMCAHUA XapaKTCpa IMPOTCKAHUA (1)I/I3I/I‘-ICCKI/IX mponeccoB (i)I/ISI/I‘-IGCKl/Ie
BCJIMYMHBI U ACMOHCTPHUPOBATH B3aMMOCBA3b MCKY HUMU,

— HCIIOJIB30BATh ISl OMHCAaHUs XapakTepa MpOTeKaHUs (U3MUECKHUX MPOIECCOB (PUINUICCKUE
3aKOHBI C YY€TOM T'PaHHI] UX PUMEHUMOCTH;

— pemiath KadecTBEHHBbIC 3aJaud (B TOM YHCJIE M MEXIPEAMETHOTO XapaKTepa): HCIONb3YS
MoJiend, (pU3HYecCKue BEITMYMHBI U 3aKOHBI, BBICTPAWBATh JIOTHYECKH BEPHYIO LEMOYKY OOBSICHEHUS
(mokazaTenpCTBA) MPEIIOKEHHOTO B 3aj1a4e Mpoliecca (SIBISHUs);

— pemaTh pacueTHhIE 33/Ja4M C SIBHO 33JaHHOW (PU3MUYECKOW MOJENBI0: Ha OCHOBE aHajH3a
YCJIOBUA 3ada4du BBIOCIATH (1)I/I3I/I‘-ICCKYIO MOACIb, HaXOAHUTHb (13143I/I‘ICCKI/IC BCJIMYHUHBI W 3aKOHBI,
HEO0OXOUMBbIE U JOCTATOYHBIC ISl €€ PEIIeHHUs, MPOBOJUTH PACUEThl U TPOBEPATH MOTYUYEHHBIN
pe3ynbTar;

— YYUTHIBaTh TPAHMIBI TPUMEHEHHS W3YYCHHBIX (U3NYECKHX MOJENIEH TpH PEIICHUU
(i)I/ISI/I"IeCKI/IX U MCXKIPEAMETHBIX 3a/1a4,

— HCIIOJIB30BATh I/IH(i)OpMaIII/IIO U TNPUMCHATH 3HAHUA O IPHUHOUIIAX pa6OTBI U OCHOBHBIX
XapaKTepUCTHKAX M3YUYEHHBIX MalllMH, IPUOOPOB M JAPYTUX TEXHUUYECKUX YCTPOMCTB JJIsl PEIICHUs
MPAKTUYECKHX, Y4eOHO-HCCIeA0BATENhCKUX U TPOSKTHBIX 33]1a4;

WCIIONIb30BaTh 3HaHUS O (PU3MYECKMX OOBEKTaX M IMpolleccaX B IMOBCEIHEBHOW XU3HU s
oOecrieueHHss 0E€30MACHOCTH TIPU OOpAIlleHUH ¢ MPUOOPaMU U TEXHHUYECKUMH YCTPOHCTBAMH, IS
COXpaHEHHS 3JI0OPOBbSI U COOIOJICHHSI HOPM DKOJIOTHUYECKOTO MOBENIEHHS B OKPYKAIOMIEH cperne, TSt

MIPUHATHS PEUICHUI B TOBCEIHEBHOM )KU3HU.

OOyyaromuiicsa Ha 0a30BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYUTHCA OOBICHSITE:

— - CMBICH TOHSTHIA: (U3MUYECKOE sBIICHUE, (PU3MUECKHil 3aKOH, THUIOTE3a, TEOPHS,BEIIECTBO,
ToJie, B3aMMOJICHCTBHE, 3Be3/1a, BeeneHHas, 3J1eKTpOMarHuTHOE 1oJjie, BOJHA, (DOTOH, HOHU3UPYIOIIEE
W3JIy4YECHUE;

— - CcMbICHT (PU3WYECKHX BEJIUYHMH: CKOPOCTh, YCKOpEHHE, Macca, CHJia, HMITyJbC, paboTa,
MEXaHHWYeCKas JHEPrusi, BHYTPEHHSS DHEprusi, aOCONOTHAs TEMIIEpaTypa, CPEIHss KHHETUYeCKas
SHEPTHsI YaCTHI[ BEIIECTBA, KOJUYECTBO TEIUIOTHI, AJIEMEHTApHBIA JJICKTPUUYECKHHN 3apsn, pabota
BBIXO0/1a, TOKA3aTelb MPEJIOMIICHUS CPE;




— - cMBICH (M3NYECKHUX 3aKOHOB:HBIOTOHA, COXpaHEHUsI PHEPTUH, UMITYJIbCA M DJIEKTPUIECKOTO
3apsijia, TEPMOAMHAMUKY, KJIIACCHUECKOW MEXaHUKH, FEKTPOJUHAMUKH, poTo3(ddeKTa;

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

q)OprI N ME€TOJbl OICHUBAHUA

B pesynbprare arrecranuu mo 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 0O0HapyXHWBaeT NMPABHILHOE MOHUMAaHUE (PU3HMUECKON CYIIHOCTH PACCMATPUBAEMBIX SIBJICHUN
U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHUH, JACT TOYHOE ONpEJICJICHHWE U HMCTOJKOBAHHE OCHOBHBIX
MOHSTHIA, 3aKOHOB, TEOpUH, a TaKXKE BEpPHOE OmpelesicHne (PU3MYEeCKHX BEIUYHMH, WX CIWHUIl U
Croco0OB U3MEPEHHS;

e  TMPaBUJIHHO BHITIOJTHIET YEPTEIKHU, CXEMBI U TpadUKH, COIMyTCTBYIOIINE OTBETY;

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

e MOXET YCTaHOBHUTH CBSI3b MEXKIY HM3y4YaeMbIMH W paHEE H3YYECHHBIMH B Kypce (DHU3UKH
BOIIPOCAMHU, a TAKKE C MATEPUAJIOM, YCBOCHHBIM IIPU U3yUYEHUH JIPYTUX MPEIMETOB.

OreHKa «XOPOIIO» CTaBUTCS, €CJIU OTBET YJOBJICTBOPSECT OCHOBHBIM TPEOOBAaHUSAM K OTBETY Ha
OIICHKY «OTJIMYHO», HO B HEM HE HCIOJBL3YIOTCS COOCTBEHHBIN IUIAH paccKasza, CBOM MPUMEPHI, HE
MIPUMEHSIOTCS] 3HAHUS B HOBOW CUTYyaIlMH, HET CBSI3U C paHee M3YYEHHBIM MaTepUaIOM M MaTePHUAJIOM,
YCBOEHHBIM MPU U3YUCHUU JPYTUX MPEIMETOB.

OreHKa «yA0BJIETBOPUTEIHHOY» CTABUTCS,

e eciM 0OJIbIIasi 4YacTh OTBETA YOBJIETBOPSIET TPEOOBAHUSAM K OTBETY Ha OIEHKY «XOPOIIO0», HO
O0OHapyXMBAIOTCS ~ OTHEIbHBIC TPOOENBl, HE TMPENATCTBYIOIIHE JaJIbHEHIIEeMYy YCBOCHHIO
MPOrpaMMHOI0 Martepuaia; oOyJarouIuicss yMeeT NPUMEHSTh IMOJYyYEHHBbIE 3HAHUS TPU PEHICHUH
MPOCTHIX 3a/lad C MCIOJb30BaHUEM TOTOBBI (OPMYJ, HO 3aTPyAHSCTCS NPH PEIICHUU 3ajaad,
TpeOyIonuX npeodpazoBanue GOpMYyIL.

Or1eHKa «HEYOBJIETBOPUTEIHLHO» CTABUTCS B TOM Clydae,

e eCiM OOydYaroluiics HE OBJIAJIENl OCHOBHBIMU 3HAHMSIMH M YMEHHUSIMH B COOTBETCTBUU C
TpeOOBAHUSAMHU TTPOTPAMMBI.

Ouyenxa mecmosvix pabom

TecToBbie 3amaHUsT BBIOJHIIOTCS WHIWBUAYyadbHO O€3 WCIOJBb30BAaHUS BCTIOMOTATEIBHBIX
y4eOHBIX MaTepUaIOB, B MTUCHbMEHHOM BuUJE. [Ipy BBHIMOTHEHUH TECTOB JOCTATOYHO YKa3aTh BapUaHT
MPaBUIILHOTO OTBETA (0JH) 0€3 TOTIOTHUTEIBHBIX KOMMEHTapreB. Kputepuu oneHKu:

e 60% npaBUIBHBIX OTBETOB — OIIEHKA «YIOBIETBOPUTEIILHOY,

e 80% mpaBWIBHBIX OTBETOB — OIICHKA «XOPOIIOY,

e 100% mpaBUIBHBIX OTBETOB — OLIEHKA «OTIUYHOY.

Oyenka ymenuii pewiams pacuemuvle 3a0ayu

Omenka "oTaIn4HO":

e B JIOTHYECKOM PACCYXKICHHUU W pEIICHUU HET OIIMOOK, 3aJada peIlIeHa pardoHAIbHBIM
CIIOCOOOM.

Ouenka "xopomo":

e B JIOTUYECKOM PACCYXKJCHHHM M PEIICHWU HET CYHICCTBEHHBIX OIIMOOK, HO 3ajada pelieHa
HEpaIrMoHAIBHBIM CIIOCOOOM WJIH JIOMYIICHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIMOOK.

OreHka "ya0BIETBOPUTENHHO':

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

Ouenka "HeyJOBIETBOPUTEIBHO' :




e  HWMCIOTCS CYIICCTBCHHBIC ONMIMOKH B IOTHYECKOM PACCYKICHUU U B PEIICHUH.

Quenka omeemos y4awuxcs npu nposedeHuu 1abopamopHsix pabom

Orenka "oTIMYHO" CTaBUTCS B CJICAYIOIIEM CTydae:

-nabopaTopHasi pa0oTa BBIMIOJHEHA B TMOJHOM oO0OBEME C COOMIOJEHHEM HEOOXOAMMOMN
MTOCJICZIOBATEILHOCTH TIPOBECHHSI ONTBITOB M H3MEPCHUU;

-yYaluics CaMOCTOSTENIbHO U PAllMOHAIBHO CMOHTHPOBaJ HEOOXOAMMOE O0OpyIOBaHHE, BCE
OTIBITHI TPOBENT B YCIOBHUAX M PEKUMaX, 00CCIICUNBAIOIINX IOJMyUYCHUE MPABUIIBHBIX PE3yJbTAaTOB U
BBIBOJIOB; cOOIOAaN TpeOoBaHus 0€30MaCHOCTH TPYAa;

-B OTYETC NPABHIHLHO WM AaKKypPaTHO BBIMOJIHWI BCE 3alMCH, TAOJHIBI, PUCYHKH, YCPTCIKH,
rpaduKy, BEIYUCIECHUS; IPABUIBLHO BBITIOIHWII aHAIHU3 MOTPEITHOCTEH.

Orenka "Xopomio'" cTaBUTCA B CIEAYIOIIEM CITydae:

BBHITIOJTHEHHE J1a0OpaTOPHON paboOThl YJIOBIETBOPSIET OCHOBHBIM TpPEOOBAHUAM K OTBETY Ha
ornieHKy "5", HO OOydwaromuics AOMYyCTWJ HEIOYETHhl WJIM HErpyOble OIMOKH, HE TOBJIMSBIINE HA
PE3yNbTaThI BHIIOTHEHUS pa0OTHI.

Orenka "yA0BIETBOPUTEIHHO" CTABUTCA B CICAYIOIIEM CITydae:

- pe3yJdbTaT BBIOJHEHHOW YacTu J1a00OpaTOpHOM pabOTHl TaKOB, YTO MO3BOJISAET MOJIYYHUTh
MIPABWIBHBIN BBIBOJI, HO B XOJI€ TTPOBEICHUS OIBITa U U3MEPEHHH ObLIN JOMYIIECHBI OIIHOKH.

OueHka "HeyJOBIETBOPUTENBHO" CTABUTCA B CIEAYIOLIEM CIIyYae:

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

Ouyenxa omeemos 00V4auUxXcsa npu NPO8eoeHUU KOHMPOIbHbIX pabom

B kaxmoil KOHTpOJBHOW paboTe OmpeleseHo CBOE KOJIMYECTBO OaioB, KOTOpbIE HEOOXOIMMO
HaOpaTh, YTOOBI IMOJYYUTh COOTBETCTBYIONIYIO OIEHKY. B 3aBUCMMOCTH OT CTENEHU CJIOXKHOCTH U
KOJIMYECTBa HEM3BECTHBIX BEIMUMH Ka)XI0H 3a7auu mpucBanBaroTcs 6amisl ot 1 g0 15.

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

O1eHKa «OTIUYHOY cTaBHTCA 3a 38-40 Gamnos.

OreHka «xopoIo» cTaBuTcs 3a 39-30 6amios.

OreHka «yI0BIETBOPUTEIBHO» CTaBUTCS 3a 29-20 6aios.

Or1eHKa «HEYIOBJIETBOPUTEIBLHO» CTaBUTCS 3a MeHee 20 6aioB.




KOHTpPO/IbHO-0LIeHOYHBbIE CPeACTBA
Dponmanvusiii onpoc, deceoa

Mexanuka
Cpennsisi CKOpocTb.MIrHOBEHHAsI CKOPOCTb.
Tpaexropus. [1yte. Ilepememenue.
Yckopenue.
[lepemernenue it IPSIMOJIMHEHHOTO PAaBHOMEPHOTO U PABHOYCKOPEHHOTO JIBHKCHHIA.
YpaBHEHUS CKOPOCTH ISl IPSIMOJIMHEHHOTO0 PABHOMEPHOTO U PAaBHOYCKOPEHHOTO JIBUIKECHUH.
YpaBHEHUS IBUKCHUS IS TIPSIMOJITMHEHHOTO PABHOMEPHOTO ¥ PAaBHOYCKOPEHHOTO JIBUKCHUH.
[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. VIMITyJIbC CHITBL.
23. Ummynse Tena.
24.3akoH COXpaHEHHs UMITyJIbca. 3aMKHYTasl CUCTEMA.
25. PeakTHBHOE IBUXEHUE.
26. AGCOTIOTHO YIIPYTUi M HEYTIPYTHIA yIaphbl.
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. KommdecTBo BemiecTBa, MOJb. MoJsipHasi U OTHOCUTENILHO MOJIEKYJIsipHasi Macca. Yucino ABoraspo.

Yuco 4acTHll.

3. UneanbHblid Ta3. AOGCONIOTHBIM HYJb TEMIIEpaTypbhl. MaKpOCKOMUYECKHE M MHUKPOCKOIHYECKHE

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 omipeiesieHrst BIaXKHOCTH U YCTPOMCTBA TPHUOOPOB.
16. IIpaBuia nosib30BaHUs ICUXPOMETPUUYECKON TaOJIUIIBI.
17. Kunenue.

18. Temmneparypa KuneHusl.

19. 3aBHCHMOCTB TeMIIepaTypbl KHUIIEHUS OT JaBJICHUSI.

20. Touka pochl.

21. KonuuecTBO BEIIECTBA.

22. KonuuecTBO TEMJIOTHI IPU KUIICHHH.

23. Konu4ecTBO TEIUIOTH TPU U3MEHEHUU TEMIIEPATyphI 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. TTonsipHBII 1 HETIONAPHBIN TUIIIEKTPUKH.

11. Tonspuszauus AMANEKTPUKOB, 3JIEKTPOCTaTUUECKAs MHIYKIHA, IUAJIEKTpUUYEcKas MPOHUIIAEMOCTh
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. TIpubopsbl I N3MEPEHUS CHIIBI TOKA U HAIPSDKEHUS (CIIOCOOBI TTOIKITFOYCHUS ).

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 BUBI. [{nrHa BonHbI. CKOPOCTH BOJHBI.
. AMIUHTYI2, CMEIICHHE, TIEPUO/, YacToTa, (asa.
. YpaBHeHHE CBOOOHBIX TAPMOHUYECKUX KOJIEeOaHUH.
. MasTHuku. Pacuer neprnosa MaTeMaTHUECKOI0 U MPY>KMHHOTO MAasITHUKOB.
. DnektpoMaruuTHele kosieOaHus. Ilepemennbiii Tok. KomeOarenbHbIi KOHTYpP (OTKPBITHIH,
3aKkpbIThIi). ['eHepaTop (yCcTpolCTBO, MIPUHLMIT PaOOTHI).
7. BuxpeBoe nsnekTpudeckoe moie. Tpanchopmatop (YyCTpoWCTBO, MPUHIUN pPabOTHI, PEKUMBI
paboThl, IPUMEHEHNE).
8. Pe3ucrop, KOHAEHCATOP U KATYIIKA B LIEMU IEPEMEHHOTO TOKA.

U WDN

Onmuxa
Cget. CriocoObl 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 npeaoMiaeHns. OTHOCUTENbHBINA OKa3aTesb MPETOMIICHHUS.
KorepentHsie BOJIHBI.
VYcnoBue MakcuMyMa U MUHUMYyMa.
VYcnoBus Habmo1eHus HHTEphEepeHINH, JUPPAaKIIUK CBETA.
Wntepdepennus cBera.
Judpakmus cera.
[TonspuzoBaHHas BOJHA.
Jucnepcus ceera.
[Tpuniun I'tolirenca-dpenens.
Crioco6s1 HaOmoAeHUsT nHTEphEpPEHITNH, TUPPAKITAN, TTOJIAPU3AINN U TUCTICPCHUH.
. Audpakumronnas pemerka. dopmyna audpakumoHHoi pemerku. Ilepuoa audpakuuoHHON

peLIeTKn

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

AN DN B W=

O~ wdNPE-

cn
6.
7.
8.
9.
10
11
12

[Tpumenenue unTeppepeHnn, TPaKIUU, TOIIPU3ALIH U TUCTIEPCUH.

JIunsel 1 ux BuabL. [locTtpoenne n3obpaxeHus B JINH3AX.

Onrtuyeckuii HEeHTp JUH3BL, POKYC, POKYyCHOE paccTOsIHUE, TT1aBHAs M TOOOYHAs ONTHYECKAs OCh.
JleficTBUTETLHOE 1 MHUMOE U300pakeHue.

VYBenuueHue inH3bl. OnTuyeckas cuia JUH3bl. PopMyJsia TOHKOH JIMH3HI.

Crekrtp. Buzabl ciekTpoB. YcinoBus 1 criocoObl Ha0II0IEHUS CIEKTPOB, CHEKTPAIbHBIN 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 nonypacnana.

. Monenu aTOMHOro0 siipa U aToma.
.0, B, y wusnydyeHus (BO3AEICTBHE MAarHUTHOTO U DJEKTPHUUYECKOrO TOJs, MPOHHUKAIOLIAs

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 doTodrdpdexra. Bunbl n npuunna Bo3zHHKHOBeHUs (oTodddexra. 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 CHJa TPABUTAIMOHHOTO B3aMMOJCHCTBHS
npeameTa Maccoil 1 kr u 3emiid, eciu cHayaia MpeaMeT HaXOAUTCS Ha MOBEPXHOCTH
3emutn, a 3aTeM Ha JTyHHOU opoute?
Teno CKOJB3UT MO TOPU3OHTAIBHOM IMIIOCKOCTH. C KakoW CUIION Tello JaBUT Ha
2 IUIOCKOCTh, €CJM Cujla TpeHHs, JAeicTByromas Ha Teno, paBHa 9 H, a xosdduument
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 ko3(d(duULUEHT TpeHUS
CKOJIbXKEHUs?
3anava 2
Teno aBuraercs no okpyxHoctu. OnpenesuTe BeIMUNHbI, 0003HAYEHHBIE 3BE3/I0YKOIL.
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), mMaccy Tena W BpeMs JBWIKCHUS ompeneiuTe: 1) HavdaabHYFO
KOOPJAMHATY JBIKYIIETOCS Tela, 2) YCKOpeHHe, 3) HadalbHYI0 M KOHEYHYI0 CKOpOCTh, 4)
nepemenieHue, 5) cuily, 6) HayaubHBI M KOHEYHBIH HMITYJIbC, 7) HadallbHyl0 U KOHEYHYIO

KMHETUYECKYI0 SHEPIHI0, §) MEXaHHUECKyI0 padoTy, 9) MOILITHOCTS.

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 NBIDKETCS TO KamWUISIpHOW TpyOke. Ilo MaHHBIM TapaMeTpaM OIpPEIeINTe BEIUIHHY
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, Mmm 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) o0muil 3apsa; 3) 3apsa Ha KaXJIOM KOHAeHcaTope; 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 mpoTekaHHs SIEKTPUYECKOTO TOKA Yepe3 >KUIKOCTh BBIIEISETCS 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 3agaHHbIM MapaMeTpam 3JIEKTPOCXEMbl paccuuTaiiTe: 1) oOliee cCOMpOTUBICHHUE LIENH; 2) 00U
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

1
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12.
13.
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16.
17.
18.

OueHouHble MaTepuaabl aTTecTanuy no gucuumianne [11.3 ®dusuka

1. Ox3amen
1.1 IlepedeHb BOIPOCOB K 3K3aMEHY:
MexaHnuecKoe IBUKEHUE: OCHOBHBIE XapAaKTEPUCTUKHU U BUJIBI.
KunemaTuka npsMOIMHENHOTO paBHOMEPHOI'O JBUKEHUS MAaTEPUATIbHON TOUKH.
Kunemartnka npsiMoJIMHENHOTO PaBHOYCKOPEHHOT'O IBUJKEHUSI MaTEPUAIbHON TOUKH.
KunemaTnka KpUBOJIMHEWHOIO JBUKEHUS MATEPUATIbHON TOYKH.
Cuna. 3akons! HeroToHa.
3aKoH BceMUPHOTO TAroTeHus. Cuia TSKeCTH.
Cuna ynpyrocru.
Bec tema. HeBecoMocTs.
Cuna tpenus.
Nmmynbe. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE BUKEHHE U €r0 IPUMEHEHHE.
PaboTa 1 MOLTHOCTb.
MexaHuueckasi SHEprus U €€ BUbl. 3AKOH COXPaHEHUsI SHEPTUU.
OcCHOBHbIE MOJ0XKEHUS MOJEKYISPHO-KUHETHYECKOW TEOPUU U UX 0OOCHOBAHHUE.
Temnepatypa. OcnoBHoe ypaBHenue MKT.
VYpasuenue Menaeneesa-Knaneiipona. Mzonponeccst.
BuyTpennss sueprus. Pabora rasa.
[1epBblii 3aKOH TEPMOJMHAMUKU U €T0 IPUMEHEHHE K H3ompoLeccaM. AnnabaTHbIi Ipolecc.
Temnoseie nBuratenu. KIIJ[. Bropoii 3akoH Tepmomunamuku. OOpaTUMbie W HEOOpaTHUMBIC

IIPOLCCCHI.

19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

da30BbII nIEpexo KUIKOCTh-11ap. Mcnapenue u konnencanus. Kunenne.

Brnaxxnocts. [Ipubops! Ui n3MepeHus BIaKHOCTH.

[ToBepxHOcTHOE HaTshkeHMe. CMaunBanue. KanuuispHbIe SIBICHUS.

CrpykTtypa TBepaoro tena. Kpucramiusanus 1 aaBJIeHUE TBEPAbIX TEIN.

MexaHn4eckre CBOMCTBA TBEPBIX TEIL.

OnexTpuueckuil 3apsai. 3aKOH coXpaHeHU 3apsiia. 3akoH KyioHa.

DIEeKTpUYECKOE MOJIE U €ro XapaKTepUCTUKH. [[puHIUIT Cynepno3uuy noJen.

PaboTa cuit 351eKTpOCTaTHYeCKOro MoJIs.

[Torennman. DKBUNOTEHIIMAIBHASI IOBEPXHOCT.

DNEKTPUUECKOE MOJIE B BelECTBE. [[pOBOTHUKY U IUAIEKTPUKH B DJIEKTPUUECKOM TOJIE.
DnekTpoeMKocTh. KoHeHcaTop. DHEprusi KOHJEH caTopa.

IToCTOSHHBIN NEKTPUYECKUI TOK U €r0 XapaKTepUCTUKH. 3aKkoH OMa Ui ydacTKa LEnu.
3akoH Oma mia yyactka nenu. IlocienoBarenpHoe M MapaiebHOE COEAVMHEHUE ITPOBOIHUKOB.

Pa60Ta, MOIITHOCTh M TEIJI0BOE ASUCTBHE TOKA.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.

DJIC. 3akon Oma a1 mosiHOM 1enu. KopoTkoe 3aMbIKaHueE.

DnexTpuueckuil TOK B MeTaiuiax. CBepXIpOBOAUMOCTb.

DneKTpUUeCcKUi TOK B paCTBOPAxX M paciiaBax 3JIEKTPOIUTOB. DIEKTPOIH3.
DNEeKTPUYECKUM TOK B BaKyyMe.

DIEeKTPUYECKHUN TOK B rase.

DNeKTpUYECKUi TOK B ModynpoBogHuKax. [lomynpoBoauukoBsiit auoa. Tpan3ucrop.
MarsuTHO€ MoJI€ ¥ €r0 XapaKTEePUCTUKU. 3aKOH AMIepa.

Cuna Amnepa u Jlopenna.

MarHuTHBIN TOTOK. 3aKOH 3JEKTPOMArHUTHON MHAyKIuu. [TpaBuiio Jlenua.
Maruuthsiil notok. UHaykTMBHOCTH. CaMOMHIY KIS

Mexanuueckre KoneOaHusl.

MexaHu4eCcKHe BOJIHBI.

3BYKOBBIE BOJIHBI U UX XapaKTEPUCTUKH.

CBOOOIHBIC AIEKTPOMATHUTHBIC KOJIeOaHUs B KOHTYPE.

IlepemenHsbIit TOK U ero noxyyeHue. COonpoTUBIECHUE B MU MEPEMEHHOIO TOKA.



47. IlepeMeHHBIN TOK U €ro noixydeHue. MHAyKTUBHOCTH B LIETIH IEPEMEHHOIO TOKA.
48. TlepeMeHHBI! TOK U €ro NmojyyeHue. EMKOCTb B 1Ienu NepeMeHHOro TOKa.

49. Tpanchopmatop. [lepenaua u pacmpeneneHue JMEKTPOIHEPTUH.

50. DnexTpoMarHUTHbIE BOJIHBI U X MOJTy4EHUE.

51. IMpunnun ['tolireHca. 3akoH oTpakeHus cBeta. [loHOe oTpaxeHue cBera.

52. Mpunuun I'toiirenca. 3aKoH NpenoMIIeHUs CBETa.

53. JIuH3BI: OCHOBHBIE XapaKTEPUCTHKH U BUJIBI.

54. UntepdepeHius cBeTa 1 ee IpUMEHEHHE.

55. Jludpakuus cBera 1 ee IpUMEHEHUE.

56. [lucnepcus u nosispu3alys cBeTa.

57. Uznyuyenue. CieKTphl.

58. ®oro3(deKT u ero mpuMeHeHHE.

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

60. Teopus bopa. Jlazepsl.

61. PagmoaktuBHOCTB. PaguoakTHBHBIC IpEBpalIeHHs. 3aKOH PaJIMOAKTHBHOTO paciaja.
62. SlnepHble peakuuu: BUABI U IPUMEHEHHUE.

2. TecroBble 3ananns. OueHka 1Mo pe3yJbTaTaM TeCTHPOBAHMS
2.1 IlpumepHble 3a1aHus TeCTa:

1. 7 OMMHAKOBBIX JIUCTOB KPOBEIIBHOTO kee3a UMeroT Maccy 490kr. Pasmep kaxmoro mucra 1%1,5 .
KaxkoBa TonmuHa ogHoro aucta? ( IIOTHOCTh cTtanu 7,8 r/Ky0.cM)
A)8mm B) 7Mm C) 6MMm D) Smm
2. Ectp nBa smmka, umeromue GopMy IpsMOYTOJIBHOTO Napajuiesienuneia, B OCHOBaHUM KOTOPOTO
JIeKUT KBajpaT. BeicoTa nepBoro smuka B 2 pa3a MEHbILIE BHICOTHI BTOPOTO SIIMKA, a MEPUMETp JHA
MEepBOro siuKa B 2 pa3a 0oJjblle, 4eM y BTOPOro. Y Kakoro simpkKa BMECTUMOCTb OOJIBLIE U BO
CKOJIbKO pa3?
A)V(1)=V(2) B)2V(1)=V(2) C)4V(1)=V(2) D)V(1)=2V()
3. Macca ky6a 76,8 r, miomaas Bceil moBepXHOCTH Kyba 96 kB.cm. U3 kakoro matepuana u3roToBiIeH
Ky0?
A) u3 amomunus; 2,7 T/Ky0. cM
B) u3 cramum; 7,8 r/xy0. cm
C) u3 oprcrekna; 1,2 r/ky6.cm
D) u3 menu; 8,9 r/ky6.cm
4. U3 nyHkTa A B myHKT B aBTOMOOUIE TIpoexan co ckopocThio 30 km/4. OGpaTHO 3TO K€ pacCTOSHUE
OH TpoexaJl co ckopocThio 60 km/u. KakoBa cpesiHssi CKOPOCTh Ha BCEM ITyTH?
A)45xm/a B)40xm/u C)35xm/a D) 30 km/u
5. Bec kaproHHoro smmuka ¢ 50 moxomaakamu paseH 54 H. OmnpenenuTs mMaccy OJHOW IUIMTKH
IOKOJIa/1a, €CIM 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 YBEIMUYHUTCS, INIOTHOCTh OCTAHETCS HEM3MEHHOM
B) macca yBenuuutcs, 00beM OCTaHETCS HEM3MEHHBIM, IIJIOTHOCTh YBEIHUUUTCS
C) macca ocTaHeTcsl HEM3MEHHOH, 00beM YBEIMYHUTCS, TNIOTHOCTh YBEITHUUTCS
D) macca ocranercsi HEU3MEHHOM, 00BEM YBETMUUTCS, TUIOTHOCTh YMEHBIIUTCS
7. AxkBapuyM umeeT ¢opmy Kyba co ctopoHoil 1m. OH moBepxy HamoiHeH BoJod. Bo ckombpko pa3
OTJIMYAIOTCSI CUJIBI IaBJICHUS HA JHO U Ha OJHY OOKOBYIO CTEHKY Ky0a?
A)2paza B)4paza C)oaunakoBel D) 6 pa3
8. Ilocne mocaaky pbiOaka B JIOJKY C BEPTUKAJbHBIMU CTEHKaMM M IUIOINAAbIO JHA 4KB.M JIOJIKA

norpy3unack B BoAy Ha 20cMm. OmpenenuTts Maccy pbroaka.
A)65kr B)70xr C)75kr D)80«kr



9. IlpoBoauTcsi 71aOOpPATOPHBIA OIBIT: TEpeln JUH30H Ha paccTossHMA 20 CM TIOMEIIAIOT CBEy.
[lepenBurasi skpaH, MONTy4arOT YETKOE M300pakeHHe CBEYHM Ha paccTosHuU 60 cM oT nuH3bL. Yemy
paBHa ontuyeckas cuiia JuH3bl? Kakoe yBennyeHue naet auH3a’?

A) 7,6 mntp; 3 B) 6,2 antp; 4 C) 6,7 nntp; 3 D) 7,2 nntp; 4
10. Bo Bpemsi TpeHHPOBKU cIIOpTCMeEH mpobdesxan 6,5 kpyra uamerpom 100M. Kaxoii myTs mpobesxan
CIIOPTCMEH U YEMY PABEH €0 MOJYJIb IIEPEMEILEHU ?
A) nyTtb 1M, nepemernienue 0,05 km
B) nyTs 2 kM, nepemenienue 0,10 km
C) myTsh 3 kM, nepememnienue 0,15 km
D) nyts 4 kM, nepemewienue 0,20 km
11. B Tedenume AHS yJIWTKA TMOAHUMAETCS MO CTONOy Ha 4M, 3a HOYh — ONMycKaercs Ha 3Mm. B
MOHE/IeIbHUK YIUTKAa Hadalla BOCXOXJAEHHE OT momHoxus 10-meTpoBoro cronba. B kakoil neHb
HeJeNn yIuTKa 100epeTcs 10 BEpIINHBI cToJ10a?

A)BuerBepr B)Bmsatauiy C) B cy60ory D) B BockpeceHbe
12. Ha CKOJIBKO TyTh, MPOWJICHHBIA CBOOOTHO MAAIOIIUM TEJIOM B TOCIEIHIO CEKYyHAY MHaJCHHUS,
0oJIbIlle MyTH, MPOUICHHOTO TEIOM B MPEANOCIECAHIO CeKyHAy MajaeHus ( g MPUHATH paBHBIM 9,8
M/KB.C) ?

A)29,4m B) 19,8 m C)9.8m D)4,9m
13. HeoOxomumo ompeaenutb aepekT macchl siapa kuciopona O, ¢ 3apsaoBBIM YHCIOM — 8 H
MaccoBbIM uuciaoMm 16. macca sapa kucinopoaa 15,99491 a.e.m., macca mporona 1,00728 a.e.m.,
HelTpoHa 1,00866 a.e.m.

A) 0,133 a.em. B)O0,144aem. C)0,155a.em. D)O0,166 a.e.m.
14. Yepes kakoi MpOMEKYTOK BPEMEHU KOJIMYECTBO PATMOAKTUBHBIX aTOMOB YMEHBIIUTCA B 4 pasza y
CEJIEHA, €CIIU IIEpUOJ NoJlypacnaza ero paseH 120 cytkam?

A) 100 cytok B) 170 cyrok  C) 240 cytrok D) 310 cyTox
15. TlpoBognuk nanuuHoMt 30 cM pacmoyioxkeH ropu3oHTalbHO. Kakoe 3HaueHwe AOMKHA HMETh
WHAYKIUS MarHATHOTO TIOJISA, YTOOBI CHJIa TSDKECTH TPOBOJAHMKA MAaccol 6 I' ypaBHOBEIIHMBAJIACHh
cunoit Amnepa? Ilo mpoBoaHuKy Tedet Tok 5 A (nmpuHaThg=10 M/KB.C)

A)30mTn B)40mTan C)50mTn D) 60 mTa

16. Ilepuon monypacmana mne3us 27 yner. OnpeneauTs Maccy HepacmaBierocs 1es3us nocie 135
JIET paJiMOaKTUBHOTO pacraja, eciiy epBoHavyaibHas Macca 11e3us 8 kr. OTBeT JaTh B rpamMmax.

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

17. Onpenenuts paboTy, KOTOPYIO HEOOXOIUMO COBEPIINUTH MPU MOABEME Tpy3a Maccord m = 250
KT Ha BbICOTY H = 12 M ¢ nmomotbio noabreMuuka, eciiv ero KIIJI pasen 80 %.

A) 2850 Ix. B) 3050 Tx. B)350 Ix. C)3750 Ix. D)4050 dx.
18. Msta Gporien ¢ 3emiu co ckopocThio V = 20 Mc. Ha kakoil BbICOTE €ro KMHETH- YyecKas YHeprus
OyZeT paBHa €ro MOTEHIMAJIbHOM SHEPTUu.

A)10m. B)I5m. C)20m. TI)25m. D)30wm.
19. Teno maccoit m = 15 kr monaHo Ha BeicoTy H = 8 M. Ha CKOJNBKO yBETMYUTCS €r0 MOTeHIUATbHAS
SHeprug?

A) 1000 Tx. B) 1200 Ix. C) 1400 Ix. D)1600 Ix.
20. JIns cxxatus npyxuHbl npwioxeHa cuiia B F= 100 H. Kakas pabota coBepiaeTcs, eciau npyxuHa
ckara Ha X =4 cm?

A)4 Ix. B)8 Ix. C) 12 JIx. D) 16 JIx.
21. OnpenenuTts MOIIHOCTH JBUTATENS (T, TOTHUMAIOIIETO Tpy3 Maccoi M1 = 300 kr Ha BeicOTY H
=12m3at=30c?

A) 1200 Br. B) 1600 Br. C) 2000 Br. D) 2400 Br.
22. Tponneibyc maccoit m = 12,5 T ABMXKETCS PaBHOMEPHO MO TOPU3OHTAIBHOMY YYacTKy MyTH
maHoH 1= 500 M. OnpeaenuTh paboTy ABUTaTEsICH TPOJUIeHOyca Ha TOM yJacTKe.

A) 47500 x/Ix. B) 52600 kJIx  C) 57900 x/Ix. D) 62500 xJIx.
23. TlogpeMHBIN KpaH MOAHUMACT TPy3 Maccoi 4,5 T Ha Beicory H = 8M. MomrHocTh kpaHa 12 kBrT.
CKOJIbKO BPEMEHH 3aTpavyeHO Ha MOABEM Tpy3a?



A)25¢c. B)30c. C)35c. D) 40 c.
24. OmpenenuTh [NaBleHHE Tpy3a Ha TOBEPXHOCTh CHEra: cuia, NEHCTBYIOIIas Ha JaHHYIO
IOBEPXHOCTB, paBHseTcs F = 8O00H. ITnomans mosepxHocTH S = 0,4 M2,

A) 2000 ITa.  B) 2400 ITa. C) 2800 ITa. D) 3200 ITa.
25. TlepBbic moT9aca MyTH MBI €Xalld HAa MAIlIMHE CO CpefaHer ckopocThio V1 = 40 km/4, ciieayromue
rmoJiyaca MblI, TIEPECEB Ha BEJIOCHUIENBI, €Xalu co CKopocThio V2 = 20 km/4. Onpenenutb CpeaHio
CKOpPOCTB Ha BCEM ITyTH CJICIOBAHUSI.

A)26 km/u.  B) 28 km/u. C) 30 km/u. D) 32 xm/u.

2.2 CoOTBETCTBHE MEXKIy OaJIbHOW CHCTEMOM M CHCTEMOH OIIEHWBAHHS II0 pe3yibTaTam
TECTUPOBAHUS YCTAHABIUBAETCS MOCPEICTBOM CIEAYIONIEH TaOIHIIbL:

[Toxazarenu
OBBEKT OIEHKI OLICHUBAHMUSI Ouena YpoBeHB PE3yNIbTATOB
pe3yabTaToB o0yueHHs
o0ydeHus
Menee 5 6amnoB «HeynoBineTBOpUTEIBLHO» Huskuii ypoBeHb
6-5 G6amnoB «Y IOBIIETBOPUTEIILHO» IToporosslii ypoBeHb
Obyuatommiics 8-7 GaonB «Xopormio» [ToBBIICHHBIN YPOBEHb
10-9 GainoB «OTIMYHO» Bricokuii ypoBeHb

2. 3 OmeHka oTBeTa 00YUaIOIeTrocs Ha BOMPOCKHI SK3aMEHAIIMOHHOTO OnieTa
2.3.1 [Ipumep Ouneta amns sx3ameHa no aucuuriuae [1/].3 Ousnka

/{a1bHEBOCTOYHBINI rOCYAAPCTBEHHbI YHUBEPCUTET NYTEH COO0LIECHNUS

HIK DK3aMeHanoHHbINA omter Ne 1
MaremaTuueckue u 110 UCIUTLITHHE «YTBEpKIOAIO»
€CTCCTBCHHOHAYYHBIC OU3UKA npeaceaaTenb HI_IK
JUCIUTIIIIMHBI Hacenxuna E. B.
Ha3BaHUE iy
2 cemecTp,
2022-23 y4eOHblii rox 13.02.07 «20» 04. 2022 1.
DnekTpocHabkeHue (1Mo oTpacisam)
1.KunemaTuka KpHBOJIMHEHHOTO IBUKEHHS MATEPUATHLHON TOUKH.
2.0mnpeenuTte KOIMYECTBO MOJIEKYJI COIepsKaIuXcs B 1 K Kucaoposa.
CoJiepkaHue MIKaJIbl OI[EHUBAHUS
DNeMEHThI
HeynosnerBopu- VY nosnerBopu-
OLICHHUBAHUS Xopoio OTinyHO
TEJIbHO TEJIHO
CooTBeTcT-BUE
OTBETOB,
[Tonnoe
dbopmynu- 3HaUYMUTENIbHbIC He3naunrensHpie [TonmHoe
HECOOTBETCTBUE TIO
pOBKa MIOTPEUIHOCTH MIOTPEIHOCTH COOTBETCTBHUE
BCEM BOIIPOCAM
BOIIPOCOB
(3amanuii)




CtpykTypa,
IIOCJICa0BA-
TCIBHOCTDH 158
JIOTMKa OTBCTa.

CoOOTBETCT-BUE

ITonuoE 3HAYUTENBHOE HesnauutensHoe
YMeHHe 4eTKo, KPUTEPUIO  IIpU
HECOOTBETCTBHE HECOOTBETCTBHE HECOOTBETCTBHE
MIOHATHO, OTBETE Ha BCE
KPUTEPHIO. KPUTEPHIO KPUTEPHIO
TpPaMOTHO " BOTIPOCHI.
CBOOOTHO
u3jaraTb CBOM
MBICIIH
[Tonnoe
COOTBETCTBUE
YMeHnue
JTAHHOMY
YBSI3bIBAThH
YMmeHue  cBs3aTh | YMEHUE CBSI3aTh | KPUTEPHUIO.
TEOPHIO c | YmeHnue  cBs3aTh
. BOIIPOCHI TEOPUHU U | Bompochl Teopuu H | CnocoOHOCTh
MPaKTUKOM, TEOPHIO c
. MPAKTUKH MIPAKTUKH B | HHTEIpUPO-BATh
B TOM 4YMCJ€ B | IPAKTUKOH pPabOTHI
MIPOSIBIISIETCS OCHOBHOM 3HaHUS "
obsacTu HE MPOSIBIISAETCA.
penKo. MIPOSIBIISIETCS. HpUBJEKaTh
npogeccuoHat
o CBEJICHUS u3
BHOM PabOTHI
Pa3IMnYHbIX

Hay4HBIX cdep

[Ipumeuanue: utoroBas oreHka GopMUpYeETCs Kak cpelHss apudMeTuieckas pe3yabTaToB SJIEMEHTOB

OLICHHNBAHUA




