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

(XTXKT)
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O6cyxnaena Ha 3acemganuu [1IIK Martemarndeckre u 00IIMEe €CTECTBEHHOHAYYHBIC
JTHACIUATUTUHBI

IIpoTokon ot « 26 » mast 2022 r. Ne 9
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Metoauct /J1.B. IletpoBa

r. XabapoBck
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JUCT JONOJHEHWN U UBSMEHEHUI

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

08.02.10 CTpouTeJBCTBO KeNe3HbIX 10POr, IYTh H IIyTeBOE X031 CTBO
C YKa3aHHEM KOJ]a HalpaBJICHUS IOJrOTOBKU U MPO(UIIS

Ha ocnosanuu
pewenus 3acedanusn kagheopul (II11K)

MaremaTu4eckii M 00IIMH €CTECTBEHHOHAYYHBIH Y4eOHbIN HIMKJI
nojHoe HauMeHoBanue Kadenps (1K)

"16" mas 2023r., mportoxoJ Ne 9

Ha 2023 | 2024 yueonwtii 200 6HeceHbl UZMEHEHUA:

Ne / HaumeHoOBaHME pa3ena Hogas penakuus

N3menennii Het

IMpegcegaTens ITITE ,f';"f."/ - /E.B. HacegsmmHa
I

Y



Pabouas nporpamma aucturumnas [1/].3 @usnka pazpadorana B coorBerctBur ®I'OC COO (mpukas
Muno6pnayku Poccun ot 22.04.2014 r. Ne 376).
[Tporpamma opueHTHpOBaHA HA YYCOHUKH:

KacesnoB B.A., ®usuka-10 ki. ba3osiit ypoBens:— M.: JIpoda, 2014. — 463 c.
KacesnoB B.A., ®usuka-11 k1. bazoBelii ypoBeHb: yueOHuk. — M.: JIpoda, 2014. —
463 c.

Obuwan xapaxmepucmuka OUCYUNITUHDL

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

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

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

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

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

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

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

W3zydenue pu3nky HapaBIeHO HA JOCTHKEHHUE CIICAYIONIMNX LIETeH:

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

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

- IPAKTUYECKOE MCTI0JIb30BaHUE (PU3NYECKUX 3HAHUA;

- OIICHUBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOW HH(POPMAIINH;

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

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

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

-TOTOBHOCTH K MOPAJbHO-3THUYECKON OLIEHKE HCIOJIb30BaHUSl HAY4YHBIX JIOCTHXKEHUH, YyBCTBa
OTBETCTBEHHOCTH 3a 3aIUTY OKPY)KAIOLICH Cpe/bl; UCIOIb30BaHNE MPUOOPETECHHBIX 3HAHUN U yMEHUH
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JUISL PELeHUs] MPaKTUYECKUX 3a7ay MOBCETHEBHOM >KM3HHM, oOecredeHHss Oe30MacHOCTH COOCTBEHHOU
KHU3HHM, PALMOHAJIBHOIO MPUPOAOINOIb30BAHUS M OXpPaHbl OKpPY)KaOLIEH cpeibl U BO3MOKHOCTAMHU
NpUMEHEHHUsS 3HAaHWWA TIPU pPENICHWH 3a/a4, BO3HMUKAIONMX B TMOCIEIYIOMEH NpodecCHOHaTHHON
NeSITebHOCTH.

ba30BbIi1 ypOBEHD

Qusuxa u ecmecmeeHHO-HAYUHbIN MEMOO NO3HAHUSA NPUPOObL

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

Mexanuka

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

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

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

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

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

Monexynapnas gpuzuxa u mepmoouHaMuKa

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

ArperaTHble COCTOSIHUS BelllecTBa. MOJeNIb CTPOEHUS )KUIKOCTEM.

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

Onexmpoounamura

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

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

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

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

OnexTpoMarHuTHbIe Konebanus. KoneOaTenbHbIN KOHTYD.

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

I'eomerpuueckas ontuka. BoaHOBBIE CBOWCTBA CBETA.

Keanmoeas gusuxa. Qusuxa amoma u amommnozo 10pa

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

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




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

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

OnemeHTapHbIe YacTULbl. DyHIaMEHTaJIbHBIE B3aUMOIECHCTBUS.

Yriy6iieHHbIH YPOBEHb

Duzuka u ecmecmeeHHO-HAYYHbIU MEmMOO NOZHAHUSL NPUPOObL

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

Mexanuxa

[IpenMer W 3a7ayM KJIAaCCMYECKOW MeXaHMKW. KHHeMaTH4YecKue XapaKTepHCTUKH
MEXaHUYECKOTO NBMXKEHUS. MOIENU TEll U ABUKECHUN. PAaBHOYCKOPEHHOE TIPSIMOJIMHEUHOE
JIBUKEHUE, CBOOOJIHOE TAJICHUE. ABUKEHHUE Teia, OPOIIEHHOTO MOJ YIJIOM K TOPU30HTY.
JIBokeHHe TOYKM 10 OKpyXHOCTH. llocrymarenpHO€ W BpalllaTelIbHOE JIBUYKEHHUE
TBEPAOTO TEA.

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

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

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

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

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

Monexynapuas ¢usuxa u mepmoouHamuxa

[Ipenmer u 3agaun MoJiekysipHO-kKuHeTH4Yeckoit Teopun (MKT) u TepmonnHamMuKk.

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

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

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




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

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

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

Inexmpoounamura

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

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

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

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

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

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

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

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

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

Keanmosas ¢uzuxa. @usuxa amoma u amomnozo s10pa

[Ipeamer u 3a1aun KBAaHTOBOU (PU3UKH.

TemoBoe uznydenue. Pacnipesenenne sHepruu B CieKTpe a0CONMIOTHO YEPHOTO Tea.

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



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

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

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

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

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

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

Mecmo oucyunnunsl 6 cmpykmype 00pazoeamebHoil RPOPaAMMbL

B cootrBerctBue ¢ YII mucummamaa [1/1.3 ®usuka paccunrtana Ha 325 4. B TOj, B TOM 4Hcle. 22 4.
JeKIMH, YPOKH, 6 4. JaboparopHble paboThl, 297 4. camocTosTenbHast padora.



Ilnanupyemble pe3yJbTaThbl 00yYeHHSs

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

JIMYHOCTHBIX:

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

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

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

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

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

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

MeTanpeIMeTHbIX:

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

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

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

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

® AHATM3UPOBATH U MPEACTABIATH HHPOPMAIUIO B PA3NUYHBIX BUAAX;

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

npeAMeTHbIX:

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



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

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

® yBEPEHHOE HCIMOJIb30BAHNE (PU3NUECKON TEPMUHOJIOTUN U CUMBOJIMKY;

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

eyMEeHMsI 0OpalaThIBaTh pe3yibTaThl H3MEPEHUH, OOHApYy>KMBaTh 3aBHUCHUMOCTh
MEXTy (QU3NYECKUMHU BEIMYMHAMH, OOBSICHATH IOJY4YEHHbIE pE3yJbTaThl U J€JaTh
BBIBO/IbI;

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

eCc(hOpMUPOBAHHOCTh YMEHHUS NPUMEHSTH TMOJYUYECHHbIE 3HAHMS JJIs1 OOBSICHEHUS
yCIIOBUW MpOTeKaHusi (PU3MYECKUX SIBICHUI B mpupone, B mpodeccruoHanbHOll cdepe u
JUISI IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCEIHEBHOM KU3HU;

¢ Cc(pOpMHPOBAHHOCTHL COOCTBCHHOW TIO3HMIIMK 110 OTHOIICHUIO K (U3UYCCKON
UHpOpMaIUH, OTy4aeMON U3 pa3HbIX HCTOUHUKOB.

B pesynbrate u3ydeHus AucuMIUIUHBI Pu3MKa HAa YpOBHE CpEIHEro oOIIero
00pa3oBaHUs:

OOyyaronuiicsd Ha 6a30BOM YPOBHE HAYUUTCS:

— JEMOHCTPUPOBaTh Ha TMpUMEpax poJdb U MECTO (PU3HKKM B (HOPMUPOBAHHUU
COBPEMEHHOM HayYHOU KapTHUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKU U TEXHOJIOTHIA,
B MIPAKTUYECKOM JESTEIbHOCTH JIOJEH;

— JEMOHCTPUPOBAaTh Ha TMpUMEpax B3aUMOCBI3b MEXAy (QU3MKOW U APYyTUMH
€CTECTBEHHBIMU HayKaMu;

— YCTaHaBJIMBaThb B3aUMOCBS3b €CTECTBEHHO-HAYUYHBIX SBJICHMM U NPUMEHSTH
OCHOBHBIE (pU3MUECKHE MOJIETH /ISl X ONMMCAHUS U OOBSICHEHMUS,;

— WCIOJIb30BaTh MHQPOPMAIUIO (PU3UYECKOTO COJEP)KAHMS TPU PEHICHUU YUYEOHBIX,
NPaKTHYECKUX, MPOEKTHBIX M HCCIIEOBATEIbCKUX 3aj7ad, MHTETPUPYs MH(POPMALUIO U3
pa3IMYHBIX UCTOYHUKOB M KPUTUYECKH €€ OI[CHUBAS;

— pa3nuyath M yMETh HCMOJb30BaTh B Y4EOHO-UCCIIENOBATENBCKON JEATEIbHOCTH
METO/Ibl HAay4YHOro TO3HaHUsA (HaAOJMIOJIEHHWE, OINHCAaHHWE, H3MEPEHUE, SKCIEPUMEHT,
BBIJIBUKEHUE TUIIOTE3bI, MOACIUPOBAHUE U Jp.) U POPMBbI HAYYHOTO MO3HAHMS ((DAKTHI,
3aKOHBI, TEOPUH), IEMOHCTPUPYS HAa IPUMEPAX UX POJIb U MECTO B HAYYHOM MO3HAHUU;

— TPOBOJUTH NpPSIMbIE U KOCBEHHbIE W3MEHEHUs (U3UYECKUX BEJIMYMH, BHIOMpAs
U3MEpUTEIbHBIE MPUOOPHI C YyYETOM HEOOXOAMMOW TOYHOCTH M3MEPEHUH, MIIaHUPOBATh
XOJl M3MEpPEeHH#, ToJiyyaThb 3HAYEHHWE M3MEpPSeMON BEJIWYUMHBI M  OLICHUBATH
OTHOCHUTEJIbHYIO IOTPEIIHOCTD MO 33JJaHHBIM opMyIIaMm;

— NPOBOJUTH HCCIEAOBAHUSA 3aBUCUMOCTEH MEXIy (U3MUECKMMHU BETUYMHAMU:
IPOBOJUTH U3MEPEHHUSI U OIPEACIATh HA OCHOBE HCCIIEJIOBAHMS 3HAYEHUE NApaMETPOB,
XapaKkTepU3yIOIIMX JaHHYIO 3aBUCUMOCTb MEXK/Y BEJIMYMHAMMU, U JIeJaTh BbIBOJ C YUETOM
HOTPEIIHOCTU U3MEPEHUN;

— HCIONB30BaTh [JIs1 ONHCAaHUS XapakTepa NPOTEKaHUs (UINYECKUX IMPOIECCOB
¢u3nyecKkue BEIUYUHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEX/Ty HUMU;




— WCIOJIb30BaTh JJIS OIHCAHMS XapakTepa MPOTEKaHUs (PU3NYECKUX MPOIIECCOB
¢du3rUecKre 3aKOHbI C Y4ETOM TPaHUI] X TPUMEHUMOCTH;

— pemiaTh KadyeCTBEHHbIE 3aJaud (B TOM UHCIEC U MEXIPEIMETHOTO Xapakrepa):
UCIIOb3Ys MOJIeNU, PU3NUYECKHUE BEIMYMHBI U 3aKOHBI, BEICTPAUBATh JIOTUYECKH BEPHYIO
IEMOYKY 00bsICHEHUS (JI0Ka3aTeIhCTBA) MPEJIOKEHHOTO B 3a7a4e mpoliecca (SIBICHUSA);

— pellaTh pacyeTHBIC 3aJlayd C SIBHO 3aJaHHOW (M3MYECKOM MOJENbI0: Ha OCHOBE
aHaiM3a YCIOBUA 3aJa4d BBIACIATh (U3HUECKYI0 MOJIeNb, HAXOIUTh (HU3UUYECKUE
BEJIMYMHBI U 3aKOHBI, HEOOXOIUMBIE U JIOCTATOYHBIE JIJIS €€ PEIIeHUs, IPOBOIUTH PACUEThI
Y TIPOBEPSATH MOJTYUYECHHBIN PE3yJIbTaT;

— YUYUTBHIBATh TPAHUIBI TPUMEHEHUS U3YYCHHBIX (DU3NUECKUX MOJIEJICH TIPU PEIICHUH
(bU3HUECKIX U MEXKITPEAMETHBIX 337124,

— WCIOJIb30BaTh HWH(OpPMAIMI0O W TPUMEHATH 3HAHUSA O NPHHIMIAX pPadOThl H
OCHOBHBIX XapaKTEPUCTUKAX H3YUCHHBIX MAIMH, TPUOOPOB M JPYTUX TEXHUUYECKUX
YCTPOUCTB ISl PEIICHUS TPAKTUUECKUX, YUeOHO-UCCIEI0BATEILCKUX U MPOEKTHBIX 3a/ad4;

— HUCIIOJB30BaTh 3HAHUS O (PU3MUECKUX OOBEKTaX M MpOoleccax B IMOBCEIHEBHOU
KU3HU ISl oOecrieueHus: 0€30MacHOCTH MPU 0OpallleHUH C TPUOOpaMH U TEXHUYECKUMU
YCTPOMCTBAMM, JJII COXPAHEHHS 3JI0POBbS M COOJIIOJICHUS HOPM SKOJOTHYECKOTO
IOBEJICHUS B OKPYKAIOLIEH Cpelie, ISl IPUHATHS PELICHUN B IIOBCEIHEBHOW KU3HU.

OOyuatonuiics Ha yriy0JeHHOM YPOBHE HAYUUTCS:

— OOBSCHATH U AHAJIM3UPOBATH POJIb U MECTO (PU3UKHU B (POPMUPOBAHUHN COBPEMEHHOU
HAy4YHOM KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHMKH W TEXHOJIOTUH, B
MIPAKTUYECKOU JIEATEIBHOCTH JIFOJIEH;

— XapaKTepU30BaTh B3aWMOCBS3b MEXKAY (U3UKONW UM JPYTMMH €CTECTBEHHBIMU
HayKaMmu;

— XapaKTEepU30BaThb CUCTEMHYIO CBA3b MEXIAY OCHOBOIIOJArarolMMU Hay4YHBIMH
MOHSATUSIMU: TIPOCTPAHCTBO, BpeMs, Marepus (BELIECTBO, TMOJi€), JBH)XXEHUE, CHIIa,
SHEprus;

— TOHUMATh U OOBACHSTH LEIOCTHOCTh (PU3UUECKON TECOpHUH, pa3INvaTh TPAHUIILI €€
MPUMEHUMOCTH ¥ MECTO B Py APYTHX (PU3NUECKUX TCOPUIA,

— BIIAJIETh TIPUEMaMH TMOCTPOCHUA TEOPETUYECKUX JOKA3aTeNbCTB, a TaKkKe
MPOTHO3UPOBAHUS OCOOCHHOCTEH MPOTEKaHUsI (PU3MYECKUX SIBJICHUM M TPOIECCOB Ha
OCHOBE MOJIyYEHHBIX TEOPETUUECKUX BBIBOJOB U JOKA3aTEIbCTB;

— CaMOCTOSITEJIbHO KOHCTPYHPOBATh 3KCIIEPUMEHTAIBHBIE YCTAHOBKH MJisI NMPOBEPKHU
BBIJIBUHYTHIX TUIIOTE3, PACCUUTHIBATH A0COIIOTHYIO U OTHOCHTEIIbHYIO MTOTPEUTHOCTH;

— CaMOCTOSTEIHHO IUIAHUPOBATH M MPOBOAUTH (PU3UUECKHE SKCTICPUMEHTHI;

— peliath MPaKTUKO-OPUEHTUPOBAHHBIE KAaYE€CTBEHHBIE U pacyeTHbIe (HU3NUYECKUE
3a/layd C OMOPON KaK Ha M3BECTHBIC (PM3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH W MOJIEIH,
TaK ¥ Ha TEKCTHI ¢ M30BITOYHON MH(DOpPMAIIHECH;

— OOBSICHSITH TPAHUIIBI MPUMEHEHUS U3YYCHHBIX (HPU3NUECKUX MOJIeTICH TPU PEIICHUN
(bU3UYECKUX U MEXKIPEIMETHBIX 3a/1a4;

— BBIJIBUTaTh THUIOTE3bl HAa OCHOBE 3HAHMUS OCHOBOIIOJATAONIUX (PU3MUECKUX
3aKOHOMEPHOCTEHN U 3aKOHOB;

— XapakTepu3oBaTh TIJ00ajdbHbIE MPOOJIEMBI, CTOSALIUME TIEPe] YEIOBEUECTBOM:
HYHEPreTUYECKUE, CHIPbEBBIC, IKOJIOTHUYECKUE, U POJIb PU3UKHU B PEIICHUU ITUX MPOOIIEM;
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— OOBSCHATH MPHUHITUIBI PAOOTHI U XapaKTEPUCTUKHA U3YUCHHBIX MAIIWH, TPHOOPOB U
TEXHUYECKUX YCTPOMCTB;

— OOBSICHAITH YCIIOBHS MPUMEHEHUS (PU3UUECKUX MOJIENCH MPU PEIIeHUN (PU3NUECKUX
3a/1a4, HAXOJUTh aJCKBATHYIO MPEJIOKEHHOMN 3a1aue GU3MUYECKYI0 MOJENb, pa3peniaTh
npobJieMy Kak Ha OCHOBE UMEIOIIUXCS 3HAHUM, TaK ¥ TIPU TTOMOIIA METOJIOB OIICHKH.

O6yuarornuiics Ha 6a30BOM YPOBHE MOJYIUT BO3MOKHOCTh HAYUUTHCS OOBICHSTD:

— CMBICTT TOHATUH: (Qu3nueckoe sABIeHHE, (PU3MUECKUN 3aKOH, THIIOTE3a,
TEOPHs,BEIIECTBO, OJIE, B3aMMOJICHCTBUE, 3B€3/1a, BCceaeHHas, 3JIeKTpOMarHuTHOE TI0JIE,
BOJIHA, () OTOH, HOHU3UPYIOIIEe U3TYyUEHNUE;

— CMBICT (PU3MYECKUX BEIMYHMH: CKOPOCTh, YCKOPCHHE, Macca, CHujia, HMITYJIbC,
paboTa, MeXaHHWUYECKas DJHEPrusi, BHYTPEHHSS OJHeEprus, abOCOJIIOTHAs TemIeparypa,
CpEIHSII KHMHETHUYECKAs SHEPIrysl YaCTHI] BEIIECTBA, KOJIMYECTBO TEIUJIOTHI, SJIEMEHTAPHBIN
ANEKTPUUYECKUH 3apsl, padoTa BhIX0/1a, TOKa3aTelb IPEJIOMIICHUS CPE;

— cMbIcn  ¢u3MYEeCKUX 3aKOHOB: HbIOTOHA, COXpaHEHUs SHEPruu, HUMIyJIbca U
3JIEKTPUYECKOTO 3apsifa, TEPMOJAUHAMUKH, KIACCHUYECKOW MEXAHUKH, JIEKTPOAUHAMUKH,
dboTorddexra;

— BKJIaJl POCCUUCKUX M 3apyOEKHBIX YUCHBIX, OKA3aBIIUX HAWOOJIbIlIee BIUSHUE Ha
pa3BuUTHE PU3MUECKON HAYKH.

OO6yyaronuiics Ha YriayOJeHHOM YPOBHE MOJTYYUT BO3MOKHOCTh HAYYUThCS:

— TPOBEPSTH  AKCICPUMEHTAIIBHBIMA  CPEJICTBAMH  BBIIBUHYTHIE  THIIOTE3BI,
dbopmMyIHMpys 11eJIb UCCIEAOBaHUs, HA OCHOBE 3HAHUS OCHOBOIIOJATAIOMNUX (PU3HUESCKUX
3aKOHOMEPHOCTEH 1 3aKOHOB;

— OINACHIBATh W  AHAIM3UPOBATH IMOJYYEHHYK) B pE3yJbTare MPOBEICHHBIX
(U3UYIECKHUX SKCIIEPUMEHTOB HH(MOPMAITHIO, ONIPESIATh €€ JOCTOBEPHOCTH;

— MOHUMATh U OOBSICHATH CUCTEMHYIO CBSI3b MEXKIY OCHOBOIOJATAIONIUMHU HAyYHBIMU
MOHSATUSIMU: TIPOCTPAHCTBO, BpeMsi, Marepus (BELIECTBO, TMOJIE), JBUXEHUE, CHIIA,
SHEprus;

— pemarb 3KCIEPUMEHTAJIbHbIC, KAYECTBEHHBIE M  KOJWYECTBECHHBIC  3aJ1aud
OJIUMIUAHOTO YPOBHS CIIOHOCTH, WCIHOJIB3Ysl (U3UYECKHE 3aKOHBI, a TaKke
ypaBHEHMS, CBA3BIBAIOININE (PU3UICCKUE BETUUNHBI,

— aHAJU3MPOBATh TPAHUIBI TMPUMEHUMOCTH (U3UYECKUX 3aKOHOB, ITOHHUMATh
BceoOnuii xapaktep (GyHIaMEHTAJIbHBIX 3aKOHOB M OTPAHUYCHHOCTH HCITOIb30BaHUS
YaCTHBIX 3aKOHOB;

— ¢dopMyIHpoBaTh W peniaTh HOBBIC 3aJlauyd, BO3HUKAIOIIME B XO0J€ Y4eOHO-
HCCJIEI0OBATEIbCKON U MPOCKTHOM JIESITEIIbHOCTH;

— YCOBEPILIEHCTBOBATh MPUOOPHI M METOJbl HCCIEIOBAHUS B COOTBETCTBUU C
MMOCTABJICHHOM 3aJ1auei;

— HCIIOJBb30BaTh METOJBI MAaTEMaTHUYECKOTO MOJECIWPOBAHHS, B TOM YHCIE
MPOCTEHUIINE CTATUCTUUECKUE METOIbI 111 00pabOTKHU Pe3yIbTaTOB AIKCIIEPUMEHTA.
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Coaepixanue TucuMILUIMHBI (325 4)

22 4. nexuun, ypokH, 6 4. mabopaTtopHbie padoThl, 297 4. caMoCTosTeNIbHAs padboTa

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

®duzuka — QyHIAMEHTAbHAS HayKa O MpUpoJe. MeToapl HaydHOTO HCCIICIOBaHUS (U3UUECKUX
ABJICHUA. MojenupoBaHue SIBIEHUM W MpOLEccoB NpUpoAabl. I'paHMIbI IPUMEHUMOCTH (PU3UYECKOTIO
3akoHa. Du3nyecKkue TEOpUM W TMPHHLIUI COOTBETCTBUA. Ponb M MecTto (QU3MKHM B (OPMHPOBAHUHU
COBPEMEHHOW Hay4YHOH KapTUHBI MUPA, B IPAKTUYECKON JEATEIBHOCTH IIOAeH. Dusuka u Kyavmypa.

Paznen 2 Mexanuka (4 4)

KunemaTnka MaTepHaJbHOi TOUYKH (2 1)

MexaHnudyeckoe IBHKEHHE M €ro XapakTepucTuku. KuHemarwka MpsSMOJIMHEHHOIO JBUYKEHUS
MarepuanbHOU TOukH. KuHeMaTnka KpUBOJIMHEMHOIO ABMKCHUS MaTepualbHOM TOYKH. Pemienue 3anau
Ha JBUKEHUE MaTepUalbHOU TOUKHU.

3akonbl Mexanukn HeroTona (1 4)

Cwuibl. 3akonsl HetotoHa. [Ipumenenne 3akoHoB HetoroHa. [Ipumenenne 3akoHoB HproToHA.

3akoHbl coxpaHeHnusi B Mexanuke (1 u)

Wmmynbe. 3akoH coxpaHeHMsI MMIyJbca. PeakTuBHOe aBM)KeHue. Pabora U MOIIHOCTS.
MexaHuueckas SHEprUs U €€ BUbl. 3aKOH COXpaHEHMsI SHEpruu. Penienne 3a1a4 Ha 3aKOHbI COXPaHEHUSI.
[ToBTOpenue u 060061IeHNEe TeMbl «MeXaHUKa.

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

OCHOBBI MOJIEKYJISIPHO-KHUHETHYECKOi Teopuu (34)

MonekynsipHasi cTpykTypa BemiectBa. O6ocHoBaHHe OcHOBHBIX mnonoxennit MKT. Temneparypa.
OcnoBuoe ypaBHenue MKT. VpaBuenune MenpaeneeBa-Knaneiipona. Pemienune 3agau Ha OCHOBHBIE
nousitus U ypaBHenus MKT. U3zompoueccsl. JlaGoparopuas pabora 1 «MccnenoBanue wmzobapHOro
IIpoLecca.

ArperaTHble COCTOSIHHSI BellecTBa U (pazoBbie mepexoan ( - )

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

[ToBepxHocTHOE HaTskeHue. CmauumBanue. KanwsuisipHele siBaeHus. TBepabie Tena: CTPYKTypa U
cBoicTBa. Da30BBIN MEPEX0]] TBEPAOE TENO-KUJIKOCTh. Pelienue 3a1au 1o teme «ArperaTHbie COCTOSTHUS
BemecTBa U (ha3oBbIe Tepexonbl». PemeHne 3amad Ha MOBTOpeHHE TeMbl: «MonekyspHas (u3uKa.
TepMmonuHaMuKa.

OcHoBbI TepMoauHamMuku (1 4)

Buytpennss sneprusi. Pabora raza. Ilepsrblii 3akon TepMoanHaMuky. [IpumeHeHHe nepBoro 3akoHa
TEPMOJMHAMMKU K wu3omporeccaM. AnuabatHbeiii mpouecc. TemnoBble nBuratenu. Bropoit 3akoH
TEpMOJAMHAMUKU. Penienune 3a7a4u Ha NepBblil 3aKOH TEPMOJIMHAMUKHU U TETJIOBBIE MAIIMHBI.

Pa3nen 4 Daexkrpoaunamuka (6 4)

DiiekTpuYeckoe moJe (2 1)

DNeKTprUYecKoe MOoJe U ero xapakTepucTuku. [IpuHumn cynepno3unuu nosiei. Pemenue 3amad no
TeMe «XapaKTepUCTUKU diekTpudeckoro monsa. [lpuHmun cymnepno3uiuu monei». Pabora cun
3JEeKTpocTaTuuecKoro nojis. lloreHnman. DKBUMOTEHIMAIbHAS MOBEPXHOCTh. DJIEKTPUYECKOE IOJIE B
BemecTBe. [IpOBONHMKM M JAMAIEKTPUKH B AJIEKTPUYECKOM ToOJe. DIeKTpoeMKocTb. KonneHcaTop.
OHeprus KoHAeHcaTopa. Perienne 3ajau Ha TOBTOPEHHUE TEMBI « DIEKTPOCTATUKAY.

3aKOHBI MOCTOSTHHOTO TOKA (2 1)
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IIoCTOSIHHBIM 3JIEKTPUYECKMM TOK M €ro XapakTepucTHkH. 3akoH Owma mjid ydacTKa LEmu.
Coenunenue npoBoanukoB. DJIC. 3akon Oma ans nmonHoi nenu. JlaGopaTopHas pabora 2 «M3mepeHue
OJIC u BHYTpEHHEro CONpOTUBIICHUSI UCTOYHUKA TOKay». PemeHue 3agau Ha 3akoHbl OMa, coeuHEHue
MPOBOJHUKOB M XapPaKTEPUCTUKHU TOKA. DIEKTPUUECKUN TOK B METAUIAX U KUIKOCTAX. DIICKTPUUECKUI
TOK B MOdynpoBofgHuKax. I[lomymnpoBoaHukoBbie npubopsl. Pemienue 3agauy Ha MOBTOPEHUE TEMBI
«IToCTOSIHHBIN PIIEKTPUUECKUN TOK. DIEKTPUUECKUI TOK B Pa3IMUHBIX Cpelax».

MarnauTtHoe noJie. JIeKTPOMarHuTHasi HHAYKIUA (2 1)

MaruutHoe TOJE U €ro XapakTepUCTHKHU. PelleHue 3ajad Ha OCHOBHBIE IOHATUS W 3aKOHBI
MarHMTHOT'O NOJIs. 3aKOH 3JIEKTpOMarHUTHOM uHAyKuuu. Ilpasuno Jlenna. Camonnaykums.

Paznen 5 Kosre6anusi u BoJIHBI (2 1)

MexaHnyeckune KoJ1e6aHusI U BOJHBI ( - )

Mexanuueckue Kosie0aHus U BOJIH: BUJIbI, XapaKTEPUCTHKHU.

DJIEKTPOMATHUTHBIE KOJIeOAHUSI U BOJHBI (2 4)

OnexkTpoMarHuTHble KoseOaHus. ConpoTHBIEHHE, MHIYKTHBHOCTh M €MKOCTh lenu. ['eneparop
JIEKTPOMArHUTHBIX Kosiebanuid. Pemenue 3amau mo teme «IlepemenHsiit Tok». IIpeoOpasoBanue
nepemMeHHoro Toka. Tpancdopmarop. [lepenava u pacnpeneneHue 3HepTruu.

Pa3znen 6 OnTuka (4 4)

Cset u ero pacnpoctpanenue. Jlunzel. [loctpoenue nzobpaxxennii B auH3ax. ONTHYECKUE TPUOOPHI.
Bonnossle siBenus csera. Jlabopatopnas pabora 3 «M3yuenune audpakuuu cBera». Pemenne 3agay mo
Teme «BoaHOBast U reoMeTpUUYecKas ONTHKAY.

Pa3nen 7 OcHOBBI clleNMAJIBLHO TEOPUH OTHOCHUTEILHOCTH (2 4)

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

Pa3nen 8 DiiemeHnThI KBaHTOBOM Qu3uku (4 4)

KBanToBas npupoja ceera. @otorddext u ero npumenenue. Crpoenue aroma. OnbiTsl Pezepdopra.
Teopus bopa. Pemenune 3anau no treme «®Potoaddexr. Dnementsl Teopun bopa». PannoakTuBHOCTS.
CrpoeHne aTOMHBIX s1€ep. SnepHble peakMu: BUAbI U IpUMeHeHKe. Pemenue 3aaa4d o teme « JIEMEHTBI

KBaHTOBOU (PU3UKW».
CamocrosiTesibHas padora (297 u)
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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. Mockoskuna E.I'., Bonkos B.A. C6opuuk 3amad no ¢usuke. 10-11 xmaccel — M.:BAKO,
2017.- 320c.

IlepeyeHb NOMOJHUTENBHON JTUTEPATYPBI:
4. Jlykamesa E.B. EI'D 2018. ®wusuka. 50 BapuanTtoB. TumoBble TeCTOBbIE 3aJaHUs OT
paszpabotuukoB EI'D/ E.B. Jlykamesa, H.W. Yuctaxosa — M.: U3gatenbcTBo «Ok3amen», 2018 — 527c.

Ilepeyensb yueOHO-MeETOANMYECKOT0 0OOecreYeHust

1. TapanbkoBa, WM. A. Meroanyeckue yKazaHusi 1O OpraHM3allid  BHEAYJIUTOPHOM
CaMOCTOSITENIbHON paboThl 1o aucuuiuinHe «®Pusuka» g cTyneHToB | kypca Ha 0a3e OCHOBHOTO
oOmiero oOpa3oBaHUsl 3a0YHOrO OTHeneHus. — Xabaposck: M3n—Bo Lentp nomurpapuu PCIIO —
XTXT, 2021. —45c.

2. I'apanpkoBa M.A., Hacenkuna E.B. ®wusuka. Meroguueckue ykKa3aHds 1O  BBINOJHEHHIO
nabopatopHbIX paboT — Xabaposck, nentp noiurpadun GCIIO-XTXKT ABI'YIIC, 2021 — 80 c.

Ilepeyenn pecypcoB UH(pOPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH '"WHTepHeT"

1. DOnextpoHHbld y4eOHMK GU3MKH  [DIeKTpoHHBIM  pecypc|.- Pexum  nmoctyna
http://www.physbook.ru

2. Bes ¢dusuka - coBpemeHHast pu3nka, MaTepuasibl, HOBOCTH, (haKThl. [DIIEKTPOHHBIN pecypc]. -
Pexxum nmoctymna : http://www.sfiz.ru

3. IlxonpHast ¢wm3uka ot CakoBuua. [DneKkTpoHHBIH pecypc]. - Pexum mgoctyma:
http://www.alsak.ru/

4. VueOHo-meTomuueckas Tazera «Dusukay. [DneKTpoHHBINM pecypc|.-Pexxum  mocrtymna:
https://fiz.1september.ru

5. «Pemy EI'D». OOpa3oBarenbHbIl MOpTal Jis TOJATOTOBKHM K JK3aMEHaM. [DIEKTPOHHBIN
pecypc]. -Pexxum noctyna: https://phys.reshuege.ru/

6. IToaroroska k EI'D. [DnexTponnsiit pecype]. -Peskum moctyma: www.college.ru/fizika
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YyeOHo-TeMAaTHYECKHII IIJIaH

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

15




TeMaTnyeckoe INIAHUPOBaAHHE
dusuka (325 4.)

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

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

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

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

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

-MHTEPIPETUPOBATH buznyecKyro
UH(POPMALINIO, TTOTYYEHHYIO OT JAPYTHX
HMCTOYHHUKOB

OTIPE/EIIATh CIOCOOBI JCHCTBHIA B
pamMKax TpeIONKEHHBIX YCIOBHM H
TpeboBaHU

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

Pasznen 2 Mexanuka (4 4)

Kunematuka MmaTepuajbHON TOYKH (2 1)
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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)
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Koa

qac
OB

Conepxanue
MaTepuaja

JlomamHee
3aJaHue

IInanupyemsle pe3yJibTaThl 00y4eHHs

IIpeamerHbie

MeTal’lpeHMeTHbIe

Buaber n

(popmbr
KOHTPOJIA

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

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

3akonbl Mexanuku Herorona (1 4)

3.1

Cuitbl. 3aKOHBI
Hrrotona.

§ 13-17

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

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

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

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

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

PeryasituBHble:

yMEHHE

CaMOCTOATENIBHO IUJIAHUPOBATH IIYTH
JOCTIDKCHHS IIeliell, B TOM YHCIIE

AJIbTCPHATUBHEIC,

OCO3HAaHHO

BBIOMpaTh Hambonee >(PQeKTUBHBIC

CMOCOOBI  peLIeHHS
MO3HABATEJIbHBIX 3314
KomMmyHukaTuBHbIC:

dbopmynupoBaTh, apryMEHTHPOBATh U

y4eOHBIX U

OTCTauBaTh CBOE MHEHHE

ITo3HaBaTebHLIE:

OCO3HaHHO

BbIOUpaTh Hambomnee 3hdexTHuBHBIC

CTIOCOOBI  PELICHHS
MO3HABATEIBHBIX 33/1a4

Y4eOHBIX U

B, P3
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Ne [Koa Coaepxanue Jomamnee IIlnanupyemsble pe3yJbTaThl 00y4eHHS Buabl n
-BO Marepuaja 3ajaHue dopmbl
qac IIpeamerHbie MeTtanpeamMeTrHbie KOHTPOJIst
0B

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

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

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

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

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

-MCTIONIb30BaTh TMOJYYEHHbIE 3HAHUS B
MOBCETHEBHOM  JKM3HU  (Hampumep,

OLICHMBAaHHE pPabOThl PA3NMYHBIX CHII

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

IMo3naBaTe/IbHBIE: OCYIIECTBICHHS
OCO3HAHHOTO BbIOOpa B y4yeOHOW U
MIO3HABATEIbHON JIEATEITbHOCTH
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Ne [Koa Coaepxanue Jomamnee IIlnanupyemsble pe3yJbTaThl 00y4eHHS Buabl n
-BO Marepuaja 3ajlaHue $hopmbI
qac IIpeamerHsbIe MeranpeamMerHble KOHTPOJIst
0B

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

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

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

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

-OOBSICHATH  SIBIEHUA: OpOYyHOBCKOE | TpeOOoBaHUI
JBIKEHHE, B3aUMOJECTBIE MOJIEKYy); | KoMmMyHukaTuBHbIe:
-3HaTh  OmpeneieHus  Qu3nveckux | popmyaupoBaTh, apryMeHTHPOBATH
NOHATHHA:  KOJMYECTBO  BELIECTBA, | U OTCTaUBATh CBOE MHEHUE
MOJIIpHas Macca; Ilo3naBaTenbHbIe: pa3BUBaTh
-[IOHUMAaTh CMBICTT OCHOBHBIX | MOTMBBl U HHTEPECHl  CBOEHU
¢u3NYeCKUX TMPUHIUIIOB: OCHOBHBIE | TO3HABATEIBHOM JEATEIbHOCTU
MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TEOPUH;
-MCIIONIb30BaTh IOJYYEHHBIE 3HAHUS B
MIOBCETHEBHOM KU3HU (Hampumep, y4er
pa3IMYHBIX CBOMCTB Ta3000pa3HbIX,
KMJKUX U TBEPABIX TEJ).
550cHoBbI TepMoauHaMuku (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

KoMMyHHKaTHBHBIE:
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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).

dbopmynupoBaTh, apryMEHTHPOBATH
U OTCTauBaTh CBOE MHCHUE
Ilo3naBaTejibHbIE: pa3BUBaTh
MOTHBBl WM  HHTEPECHI  CBOEH
IMO3HABATEILHON JIESATEIBbHOCTH

Paznea 4 Duexkrpoaunamuka (6 4)

duekTpuyeckoe moJe (2 4)

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

§ 77-93

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

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

MoJIs1, OAHOPOAHOC TI0JIC, MTOBCPXHOCTHA]

PeryasiTuBHble:
YMEHHE COOTHOCUTh CBOW JIEMCTBHUS
C IUIAHUPYEMBIMH PpE3YyJIbTaTaMU,

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/a,
00beMHAs IJIOTHOCTH SJICKTPUYICCKOTI'O
3apsaga, NMOTCHUOUAJIbHAA SHECPIrusa 3apsaaad
B OJHOPOJHOM DJICKTPUYCCKOM TIIOJIC,
OHEPIus B3aHMOHCﬁCTBHH TOYCYHBIX]

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

-IIOHUMAaThb CMBICJI OCHOBHBIX|

(U3UYECKUX 3aKOHOB /TIPUHIIMIIOB
ypaBHeHui: 3akoH KyiloHa, mnpuHIuI
CYNEpHO3UIMH TOJIEH, CBSI3b MEXKIY)|
HANpPSHKEHHOCTHIO DIIEKTPOCTATUYECKOTO
Mojis W  Pa3HOCTBIO  TMOTEHIIUAJIOB,
3aBHCUMOCTh €MKOCTH CHCTEMB]
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 HaNpPsKEHHOCTH
JJIEKTPUYECKOTO  MOJsA, OAHOPOJHOE
1I0JIe,  TIOBEPXHOCTHAs  IUIOTHOCTB

22




Koa

qac
OB

Conepxanue
MaTepuaja

JlomamHee
3aJaHue

IInanupyemsle pe3yJibTaThl 00y4eHHs

IIpeamerHbie

MeTal’lpeHMeTHbIe

Buaber n

(popmbr
KOHTPOJIA

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

3aKOHBI OCTOSIHHOTO TOKA (2 1)

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

§ 1-12

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

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

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

IMPOBOAHUKOB, 3aKOH Oma s TIOJIHOM

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

KoMmMmyHHKaTHBHBIE:

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

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

-UCIIOJIb30BATh IOJYYCHHBLIC 3HAHUSA B

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

AIIEKTPUYECKUMH MTPUOOpaMH:

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

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

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

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

MHEHHE, YMEHHE OpraHU30BBIBATH
yaeOHOoe COTPYIHUYECTBO u
COBMECTHYIO JICATCIBHOCTD B FPYIIIE
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Ne [Koa Coaepxanue Jomamnee IIlnanupyemsble pe3yJbTaThl 00y4eHHS Buabl n
-BO MaTepuaia 3a1aHue dhopmbI
qac IIpeamerHbie MeTtanpeamMeTrHbie KOHTPOJIst
OB

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

uaaykmuu. [IpaBuno

Jlennia. CamonHAyKIIHS.

JIBUOKYIUICS 3apsil, MHapaMarHeTusM,
JTMaMarHeTusMm, (peppomMarneTusm

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

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

CBOM JIEUCTBUS C ILJJAHUPYEMBIMHU
pe3ysbTaTaMu, ONpPEAEIsATh CIOCOOBI
JIEUCTBUM B paMKax IPEIIOKCHHBIX|
yCJIOBHUH U TpeOOBaHUI
KoMmyHukaTuBHbIE: YMEHHE
OCO3HaHHO MCIOJIb30BaTh PEUYEBBIEC
CPEICTBAa B COOTBETCTBUM C 3ajaucy
KOMMYHHUKAllUd I8 BBIPAXKEHUs
CBOMX MBICIEl ¥ MOTpeOHOCTEH;)
dbopMynupoBaTh, apryMeHTUPOBATh U
OTCTauBaTh CBOE MHEHUE
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Ne [Koa Coaepxanue Jomamnee IIlnanupyemsble pe3yJbTaThl 00y4eHHS Buabl n
-BO Marepuaja 3ajaHue $hopmbI
qac IIpeamerHsbIe MeranpeamMerHble KOHTPOJIst
0B

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

uHpOpMaLIUU 00 U3MEHEHUU

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

-00BICHITH SIBJIEHUS:
3JICKTPOMAarHUTHAS WHTYKIIHS,
CaMOUHIYKITUS

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

-[IOHUMAaTh CMBICI OCHOBHBIX
($U3NUEeCKUX 3aKOHOB /IMPUHIUIIOB /
ypaBHeHUM: TnpaBWwiIO JIeHna, 3aKoH
AJIEKTPOMArHUTHOU MHAYKLHH,
(dyHIaMEeHTaJIbHOE CBOMCTBO 3/M MOJIs,
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Ne [Koa Coaepxanue Jomamnee IIlnanupyemsble pe3yJbTaThl 00y4eHHS Buabl n
-BO MaTepuaja 3ajaHue dopmbl
qac IIpeamerHbie MeTtanpeamMeTrHbie KOHTPOJIst
OB

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

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

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

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

aHaJIoTruu, KJ'IaCCI/I(I)I/IL[I/IpOBaTB
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BOJIHBI, NpuHIUN [roiireHca, ycioBus
MaKcUMyMa u MUHUMYMa
uHTep(depeHINK, 3aKOH MPEeIOMIICHUS
BOJIH; CBSI3b MEXIY IE€PEMEHHBIM
ANEKTPUYECKUM u MIePEMEHHBIM
MarHUTHBIM MOJISIMH, PaJHOCBS3b;
-MCIIONIb30BaTh TMOJYYCHHbIC 3HAHUS B
IIOBCEIHEBHON  KM3HU  (Hampumep,
MOHUMATh MPUHLIUIIBI
(YHKIMOHUPOBAHUS MOOMIIbHOM
(coToBOM) CBSI3U, MOHUMATh TEHJICHIIUU
pa3BUTHS TEIEBUICHNUSA).

Pa3znen 6 Ontuka (4 4)

10

Caer

n €ro

pacrnpocTpaHeHHeE.

§ 53-57

11

J/p

3 «3yuenue

TU(PAKIUU CBETaY.

§ 67-71

-00BSCHATH SIBJICHUS: TPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, OTPaKEHHE U
HpeJIOMIICHNE CBeTa, HOJTHOE
OTpaXCHHE CBeTa, pedpakius CBeTa,
MUpax, aleppauus; wuHTEphepeHuus,
TUQpaKus, TUCTIEPCHS U TTOJISIPH3AIIAS
CBETA;

-3HaTh  ONpEAETCHUS  (U3HMUECKUX
NOHATHI: TMOTOK W3Iy4YeHHUs, IUIOCKOE
3epKajo, TJIaBHAas ONTHYECKas OCh,
no0OYHast ONTHYECKasi OCh, MMOKA3aTelb
NpPEJIOMJICHUS,,  TPENENbHBIH  yroi
MOJTHOTO OTPaXeHMs, TOHKas JIMH3A,
(GOKyCHOE paccTOSHHE M ONTHYECKAs
CHJla  JIMH3BI;  CKOPOCTh  CBETa,
MOHOXpPOMaTHYECKast BOJIHA,
UHTEpEepEeHIIMOHHAS u
mudpakroHHas KapTHHBI,

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

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

CBOUX YyBCTB, MBICTIEH U
MOTPEeOHOCTEH;

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

aHaJIOTUH, KJIacCU(PUIIMPOBATD

b, P3

JIP
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KOTEPEHTHBIC BOJIHBI, pa3peluaromas
CHOCOOHOCTh ONTHYECKUX MPUOOPOB;
-[IOHUMATh CMBICT OCHOBHBIX
¢u3nUecKux 3aKOHOB / TMPHHLUIOB /
YPaBHEHHUI: 3aKOH  OCBELICHHOCTH,
HMPUHLINI Depma, 3aKOHBI
reOMETPUYECKOW ONTHUKH, HPUHIUIIBI
IIOCTPOEHUS N300paxKeHU B
ceprueckoM  3epKaje M JIMH3E,
NpaBWIO 3HAKOB NPU HCHOJIH30BAHUU
(GOpMyIBI TOHKOH JIMH3BI, TPHHIHUI
I'tolirenca-®peneins, yCJI0BHE
MHHUMYMa u MaKCHMyMa
UHTEpPEPEHITMOHHON "
TpakIMOHHONW KapTHH, 3/MarHUTHAs
TEOpHsI CBETA;

-HACTIOJIb30BaTh MOJYyYEHHBIC 3HAHUS B
MOBCEHEBHOM  JKU3HU  (Hampumep,
KOPPEKLUSI  3pEHUS €  IOMOIIBIO
nogdbopa  OYKOB,  JIMH3,  BBIOOp
¢oToanmapara, onupasich Ha 3HAHUE €TO
ONITUYECKUX XapaKTEPUCTHUK,
OLICHWBATh TPEJENbl  pa3penraronei
CIOCOOHOCTH PA3JIMYHBIX ONTHUYECKHUX
npuOopoB).

Pa3znen 7 OcHOBBI cienMaIbHOM TEOPUH OTHOCUTEJIbH

octu (2 4)

12

OcCHOBHEBIE
TEOpPUH
OTHOCHUTEIBHOCTHU

9JICMCHTBI

§ 72-74

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

PeryasiTuBHbIE: yMEHUE OIIEHHUBATH
MPABWJILHOCTh BBITIOTHEHUS y4EeOHOIH
3aJlau, COOCTBEHHBbIE BO3MOKHOCTH
€€ pElIeHUss, YMEHHE COOTHOCHTH|

CBOM JCWCTBHS C IUIAHHUPYEMbIMU]

b, P3
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Koa

qac
OB

Conepxanue
MaTepuaja

JlomamHee
3aJaHue

IInanupyemsle pe3yJibTaThl 00y4eHHs

IIpeamerHbie

MeTal’lpeHMeTHbIe

Buaber n

(popmbr
KOHTPOJIA

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

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

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

Pa3zpnen 8 DuemenThl kBaHTOBOM u3uku (4 4)

131

KBanroBas npupoaa
ceera. Dotorhdext n
€ro MprUMEHEHHUE.

§ 75-77

13.2

Crpoenune atoma. OTbITHI
Pezepdopna. Teopus
bopa.

§ 78-82

14

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

§ 83-85

-OOBSICHATh ~ SIBJICHHS:  PaBHOBECHOE
TEIIoBoe  m3iydeHue, (Horodpdexr,
sbdexkr Komnrona, maBieHuEe CBeTa,
XUMHYECKOE JICHCTBUE CBETA, 3aIMCh U
BOCTIPOM3BEICHHE 3BYKa;

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

-00BSACHATH SIBJICHUS: U3JIyYCHUE CBETa
aTOMOM, KOPITY CKYJISIPHO-BOJIHOBOH

CMBICII
3aKOHOB
IInanka,

OCHOBHBIX
/TIPUHITUTIOB:
TEOpHs

PeryasituBHbIe:
YMEHHUE COOTHOCUTH CBOU JEHCTBHS C
IIJIAHUPYEMBIMU pe3yabpTaTamy,

OCYIICCTBIIATDH KOHTPOJIb CBOCH|
JACATCIIBHOCTH B IIpOoLeCcCe
JOCTHIXKCHUA pe3yibTaTta

b, T

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

yMEHHUE
y4ueOHOoe
COBMECTHYIO

b, P3
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Ne [Koa Coaepxanue Jomamnee IIlnanupyemsble pe3yJbTaThl 00y4eHHS Buabl n
-BO MaTepuaja 3aJaHue dopmbl
qac IIpeamerHbie MeTtanpeamMeTrHbie KOHTPOJIst
OB

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

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

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

3aKOHOMEpPHOCTH, TOCTyaaTel  bopa,
runore3a Je bpoisid, COOTHOLIEHHE

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

JICHCTBHSI JIa3€POB;

-MCIIONIb30BaTh TOJIYUYEHHBIE 3HAHUS B
MOBCEIHEBHON  KHM3HU  (Hampumep,
OLICHUBATh «JHEPIreTUYECKUIl BBIXOI»
Ja3€pHOT0 M3JIY4YEHHsI, UCIOIb3yEMOTO
B MEJIUIIUHCKHX IIEJISX)

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

-3HaTh ~ OMNpeleneHus  (pU3MUecKux
TTOHSTUH: anbda-, 6eta- W raMma-
U3y4eHus, IMepuoj  MoJypacnaja,
M30TOIbI, HEHUTPOH, NPOTOH, SAECpPHBIE
CWIBI, CWUJBHOE  B3aUMOJCHCTBHUE,
BUPTyaJbHbIE  YaCTHIIbl,  ME30HBI,
HYKJIOHBI, JHEpPrusl CBSI3U ATOMHBIX
A0ep,  yAENbHas  DHEprusi  CBA3M,
SHEPreTUYECKH  BBIXOJ  SIAEPHBIX
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Koa

qac
OB

Conepxanue
MaTepuaja

JlomamHee
3aJaHue

IInanupyemsle pe3yJibTaThl 00y4eHHs

Buaber n

IIpeamerHbie MeTtanpeamMeTrHbie

(popmbr
KOHTPOJIA

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

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

SIIEPHBIA
Macca,

peaxTop,
TEpPMOsIIEPHbIE
U3ITyYEHUS;

CMBICJI OCHOBHBIX

3aKOHOB

CamocTrosiTesbHast padora (297 4)

Tema

Kou.

qaCOB Buasr pabot

dopma OTYETHOCTH

Cpok cnaun

duzuka "
MO3HAHUA

eCTCCTBeHHO'HayLIHHﬁ

METOI

3 Pabora c nutepartypoit u ap.

Y CcTHO, THCEMEHHO
MCTOYHUKAaMHU HH(OpMaluu

DK3aMeH

Kunematuka
MaTepHAIbLHON TOUYKHU.

IIPSAMOJIMHEMHOTO

IBIKCHUS

5 Pabora ¢ ntureparypoii u nip.

YCTHO, TUCHbMEHHO
MCTOYHUKAaMU HHGOpMaluu

OK3aMeH

Kunematuka
MaTepHAIbLHON TOUYKHU.

KPHUBOJIMHEHHOT O

IBIKCHUS

5 Pabora ¢ ntureparypoii u nip.

Y CTHO, TUCHBMEHHO
MCTOYHUKAaMU HHGOpMaluu

OK3aMeH

Pemenne 3apgau

oo

TeMe «MexaHndeckoe

5 Pemmrenue 3agay st qoMamigen IIncrmenno

JlomamHss KOHTPOJIbHAs
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IBIDKECHHEY.

KOHTPOJILHON pabOTHI

pabota

MexaHndeckoe JBHKCHUC.

CocraBiieare 0000aroIein

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

MKT».

KOHTPOJIbHOW pabOThI

pabora
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VYpaBHeHHe Menpeneesa-Kianeipona.

Pabota c nurepatypoit u ap.

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

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

MCTOYHUKAaMU HH(OpMaluu
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DnekTpuueckoe mnosie B BeuecTse. [IpoBoaHuku u

Pabota c nurepatypoit u ap.

37 VCTHO, MUCEMEHHO DK3aMeH
JIUAJIEKTPUKHU B AJIEKTPUYECKOM TOJIE. WMCTOYHUKAMU WH(MOpMaLIUU
DIIEKTPOEMKOCTD. Konpgencarop. OHeprus Pabora ¢ aureparypoii 1 ap.
38 P A p p patyp P VcTHO, IUCEMEHHO DK3aMeH
KOHJIEHCATOpA. WMCTOYHUKAMU WH(GOpMaIIUN
39 Pemenue 3amau mo teme «KoHaeHcaTop M ero Pemenue 3amay i foMaraein TTHCEMEHEO JlomanrHsisi KOHTPOJIbHAS
XapaKTEPUCTHKIDY KOHTPOJILHON paboTHI pabota
CocTaBiieHuEe OIIOPHOI'O
40 | DaeKTpUYECKOE IOJe P ITucemenno omMamgsg padbora
KOHCIIEKTa
41 | DnexTpuvecKoe nojue O0600maroIIHiA TeCT [TuceMenHo JomamnHss paborta
[locTOAHHBIM ~ JJIEKTPUYECKMH TOK M €TI0 .
PaGoTa ¢ nmutepatypoii u mp.
42 | xapaktepuctuku. 3akoH Oma aiisi y4acTka Ieru. VYC¢THO, TUCBMEHHO DK3aMeH
HMCTOYHUKAMU WH(POpMALIUN
CoenyHEeHNE IPOBOIHUKOB.
[IoCTOSIHHBIN ~ JNEKTPUYECKUA TOK W €ro .
[ToaroroBka k 1abopaTopHOi
43 | xapakTepucTHku. 3akoH OMa i ydacTKa IIeTH. AGoTe [TucbmeHHo, yCTHO Ha 3ansatuun
CoennHeHne MPOBOIHUKOB. P
44 Pemenne 3amau nmo teme «DIEKTPUUECKHUN TOK U Pemenue 3agadg miis joMamiHeun TTHCBMCHHO JloMallHssi KOHTpOJIbHAs
ero xapaktepucTuku. CoeTnHEeHne TPOBOTHUKOBY KOHTPOJIbHOW pabOThI pabora
9J1C. 3akon OMa ISt IOIHOM LEHN. Pabota ¢ nureparypoi u ap.
45 A g H patyp AP YCTHO, MHCEMEHHO DK3aMeH
HMCTOYHUKAMH HH(OpMaITUH
46 Pemenune 3amau mo teme «3JIC. 3akon Oma st Pemrenue 3amay st foMalHen TTHCEMEHHO JlomaniHsisi KOHTPOJIbHAs
[IOJIHOM LIEITI KOHTPOJIbHOW pabOThI pabora
OJIEKTPUYECKUI TOK M €ro XapaKTepUCTUKH. CocraBiieHHE OIIOPHOTO
47 3axon Oma KOHCIICKTA [IncemeHHO Jomaminss paborta
DIIEKTPUUYECKUI TOK B METAIAX U JKUIKOCTIX. Pabora ¢ aureparypoii 1 ap.
48 p A patyp AP YCTHO, MHCEMEHHO DK3aMeH
WMCTOYHUKAMU WH(GOpMALIUN
DNEKTpUYECKHUH TOK B  IOJYIPOBOIHHUKAX. Pabora ¢ aureparypoii 1 ap.
49 p YHpOBOA patyp AP YCTHO, MHCEMEHHO DK3aMeH
[TorynpoBOTHUKOBBIE TPUOOPHI. WMCTOYHUKAMU WH(GOpMaLIUU
DIIEKTPUYECKUNA TOK B BEIIECTBE 3amnonHenne 0000IaroIei
50 P HI S — [MucermenHo Homamasist pabora
MarsauTtHoe nose ¥ ero XapakTepUCTUKH. Pabora ¢ aureparypoii 1 ap.
51 p p patyp P Y CTHO, THCEMEHHO DK3aMeH
HMCTOYHUKAMU UH(POpMaIIUU
52 | 3akoH 3JIEKTPOMArHUTHOW HWHAVKUUU. [lpaBuiio Pabora ¢ aureparypoii 1 ap.
p AYyKQ p patyp P Y CcTHO, THCEMEHHO JK3aMeH

Jlenna. CaMOMHIyKIIHSL.

MCTOYHUKAaMU HH(OpMaluu
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MarauTHOe TOJIE MU €r0  XapaKTEPUCTHKH.

CocraBieHHne OnOpHOTo

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

Pemenne 3aJaa4 I10 TEME «BomHOBas onTuka.

Penrenue 3amau a1 [oMariHen

Z[OMaH_IHHH KOHTPOJIbHAasA

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

[Tpu opopmnenun padbodeit mporpaMmbl OB UCIIOIH30BAHBI CJICTYIONINE YCIOBHBIE 0003HAYCHUS:

T — Tect

DO — ppoHTATBHBIN OMIPOC
b - Oecena

P3 — pemenue 3amgau

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

Aynutopust Ne 229. YyebHast ayautopus Il IPOBEICHHS, TEOPETUUYECKUX 3aHATHH (YpOKOB),
TEKYIEro KOHTPOJIS U IPOMEKYTOUHOM aTTecTaluu. KoMIbroTepHBI Kilacc.
Ocnamennoctb: Komminexkr mebenu. Texnuueckue cpeacrBa oOyuenus: IIK, mynpTumenuiinoe
o0opyaoBaHue.

[lepeueHp NMLIEH3MOHHOTO MPOTrPAMMHOI0 o0ecrieueHus. TeXHUYecKue cpeacTBa 00yUeHUs:

- Win XP, 7, 10 — Dream Spark Premium Electronic Software Delivery (3 years)
Renewal 1203984220

- Kaspersky Endpoint Security 10 s Windows — 356-160615-11352-730-94

- [Ipara na I1O Net Police School ms Traffic Inspector Unlimited

- [Ipara na I1O Traffic Inspector Anti-Virus powered by Kaspersky Special
-Trafficlnspector(Kontpakt 524 JIBI'YIIC ot 15.07.2019)

MeToauyeckne MaTepuabl

Tecm

Kakx wu mrobast apyras ¢opma MOATOTOBKM K KOHTPOJIIO 3HAHUM, TECTUPOBAHUE HMEET P
O0COOCHHOCTEH, 3HaHHE KOTOPHIX MOMOTAET YCIEUIHO BBIMOJHUTH TeCT Mo (u3uke. MOXKHO 1aTh
CJIETYIOIINE METOINYECKUE PEKOMEH AN

* IIpexnae Bcero, cieAyeT BHUMATEIbHO HM3YYUTh CTPYKTYpPYy TECTa, OIEHUTH O0ObEM BpPEMEHH,
BBIJICIIIEMOTO HA JIAHHBIA TECT, YBUJICTh, KAKOTO THIIA 3aJIaHUS B HEM COJEPIKATCA. JTO TMOMOXKET
HACTPOUTHCS HA PaboTy.

* JIy4ie HaYMHATH OTBEYATh HA T€ BOIPOCHI IO (PU3WKE, B IPABMILHOCTH PEIICHHS KOTOPBIX HET
COMHEHHH, TIOKa HE OCTAHABIMBAsACh HA TEX, KOTOPbIE MOTYT BBI3BaTh JOJTHE pPa3AyMbs. ITO
MTO3BOJIAT YCIIOKOUTHCS M COCPEIOTOUUTHCS Ha BBIMTOJIHEHUN 00JIee TPYTHBIX BOIPOCOB.

» OueHb Ba)KHO BCETJa BHUMATEIHHO YNTATh 3aJaHMsl 10 KOHIIA, HE MBITAsICh MOHAThH YCIOBUS «I10
TIEPBBIM CJIOBaM» HJIU BBITIOJHUB TIOIOOHBIC 33aJIaHUS B MPEABIAYINX TCCTHPOBAHMIX. Takas crienika
HEpEeNIKO MPUBOUT K JIOCATHBIM OIIMOKAM B CAMBIX JIETKUX BOIPOCAX.

» Eciit Bl He 3HaeTe OTBeTa Ha BOMPOC WJIM HE YBEPEHBI B MPABHIBLHOCTH, CIICAYET MPOIYCTUTH
€ro M OTMETHUTh, YTOOBI TOTOM K HEMY BEPHYTHCS.

* [Icuxomoru TakXke COBETYIOT JyMaTh TOJBKO O TeKyIeM 3aidanud. Kak mpaBuio, 3aqaHus B
TeCTax MO (U3MKE HE CBA3aHBl JPYr C JAPYrOM HEMOCPEACTBEHHO, IO3TOMY HEOOXOAMMO
KOHIIEHTPHUPOBATHCS HA JITAHHOM BOIPOCE M HAXOAWTh PEIICHHMSI, MTOIXOISIINE UMEHHO K HeMy. Kpome
TOTO, BBIIOJIHEHHWE STOW PEKOMEHIAIMHM JacT eIle OJWH MCHUXOJOTHYEeCKHA 3PQPEKT — IMO3BOIUT
3a0BITh O HEyJIaue B OTBETE HA MPEBITYIINH BOPOC, ECITH TAKOBas UMeJIa MeCTO.

* MHoTrHe 3a/1aHHUs MOXHO OBICTpEe PelINTh, €CITU HE UCKATh Cpa3y MPaBUIbHBINA BapHAHT OTBETA,
a TOCJIeIOBATEeNIbHO HCKITIOYaTh T€, KOTOPBIE SBHO HE TMOIXOAAT. METOJ MCKIIFOUYCHHUS TO3BOJIIET B
UTOTe CKOHIICHTPUPOBATH BHUMAHUE HA OJIHOM-/IBYX BEPOSTHBIX BapHaHTaX.

 PaccunThIBaTh BBINOJIHCHUE 3a/IaHUH HYKHO BCET/Ia TaK, YTOOBI OCTAIIOCH BPeMs Ha IIPOBEPKY U
nopabotky (mpumepHo 1/3-1/4 3annanupoBaHHOTO BpeMeHH). Toraa BeposSTHOCTh OMUCOK CBOAMUTCA K
HYJIIO U IMEETCS BpeMsi, YTOOBI HaOpaTh MaKCHMyM OaJUIOB HA JICTKHX 3aJaHHUSIX W COCPEIOTOUYUTHCS
Ha peueHnH 0oJiee TPYAHBIX, KOTOpbIe BHAYAIE IPUIILUIOCH TPOIYCTUTh.

* [Iporiecc yrajpIBaHUsI MPABWJIBHBIX OTBETOB JKEJATEIILHO CBECTH K MHHHMYMY, TaK KakK 3TO
YypeBaTo TeM, 4YTO oOydammuics 3a0yAeT O TJIaBHOM: YMEHHHU HCIOJIb30BaTh MMEIOIINECs
HAKOIUICHHBIC B y4eOHOM TIpOIIecce 3HAHUS 10 OOIIEeCTBO3HAHUIO, U OyIeT HaAesIThes Ha yaady. Ecim
YBEPEHHOCTH B MPABWJIBHOCTH OTBETA HET, HO MHTYUTUBHO MOSBISAETCS MPEANOYTEHUE, TO TICUXOJIOTH
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PEKOMEHAYIOT JOBEPATh WHTYUIMH, KOTOPasi CYUTACTCS MPOSBICHUEM TITyOMHHBIX 3HAHWHA W OTIBITA,
HaxOIAIIUXCSA HA YPOBHE MOACO3HAHUS.

[Tpu moATOTOBKE K TECTY MO (PU3MKE HE CIETYET MPOCTO 3ay4YnBaTh, HEOOXOIUMO MOHATH JIOTHKY
U3JI0KEHHOT0 MaTepuaja. DTOMYy HEMAaJlo CIIOCOOCTBYET COCTaBJIEHHE Pa3BEPHYTOrO IUIaHA, TaOJHILL,
CXeM, BHHMATEIbHOE W3Y4YCHHE Marepuana 1o ¢u3uke. bompmorylo TOMONIb  OKa3bIBAIOT
oIy OJIMKOBaHHBIE COOPHUKH TECTOB MO (u3mke, VHTepHET-TpeHaXephl, MMO3BOJISIONINE, BO-TIEPBBIX,
3aKpENUTh 3HAHUS, BO-BTOPHIX, HPUOOPECTH COOTBETCTBYIOLIUE IICUXOJOTHYECKHE HaBBIKU
CaMOpPETyJSIIMA U CAMOKOHTPOJIA. MIMEHHO Takue HaBBIKM HE TOJBKO MOBBIMIAIOT 3(PPEKTUBHOCTD
MOATOTOBKH, IO3BOJISIIOT O0Jiee YCHEIIHO BECTH ceOs BO BpeMs BBIIOJHEHHUS TeCTa, HO M BOOOILE
CIOCOOCTBYIOT Pa3BUTHIO HABBIKOB MBICIIUTEILHONU PAOOTHI.

Pewenue 3aoau

YroObl pemieHue 3agad Mo (uU3MKe HE BBI3BIBAIO 3aTPYAHEHHM, IpeuiaraeM cClefoBaTh NpHU
pelieHuu J1r000H 3a7aun clieAyoel yHuBepcaabHOM MHCTpYyKUKMU. COBEpPIIEHHO HE BaXKHO, HYXKHO
JM PEIINTh 3a7ady Ha IBW)KCHHME WIM y3HaTh, KAKOE KOJMYECTBO TEIUIOTHI (Q BBIIEIUTCA B XOHE
n3obapHoro mporecca. JlaHHass MHCTPYKLMsSI HE JAacT OTBETAa Ha KOHKPETHYIO 3ajady, HO MOKET
c/enath ee perieHre 6osee NpPoCThIM U OBICTPBIM.

e He cnemmre m He manmkyiite! Kak mpaBwio, cranmapTHbIe 3ajadd OOJBITMHCTBA KypPCOB
pelaroTcs B OJIHO WM JiBa (HY JaJHO, TpU) JEHCTBUSA, U HUYETO CBEPXCIOKHOTO B HUX HeT. [lepBbiM
JIeJIOM BHHMMATEJIbHO NPOYMTANTE YCIOBHE 33Ja4yd M OCMBICIUTE, YTO B HEW Tpedyercs HaWTH.
O3HaKOMBTECH C ITOXOKUMHU ITPUMEPAMHU PELICHHUs 3aj1ay M0 (HU3UKE.

e Tenepp moxxkHo odhopmisite «JJAHO». AKKypaTHO BBITUIIUTE BCE 3aJaHHBIC BEIUYMHBI U HE
3a0bIBaiiTe 0 pa3MepHOCTSIX. PasmepHOCTH BeaMuuH Lienecoodpa3Ho cpasy nepeectd B cuctemy CH,
YTOOBI IOTOM HE 3aIyTaThCsl B BBIYUCICHUSAX.

e Ouenp Baxubll NyHKT: PUCYHOK. BepHblii MOSCHAIONIMI PUCYHOK K 3a7aye — 3TO 3aJI0T
ycrnexa M NpaBWIBHOTO pelleHus. Busyanusanus JaHHBIX OYEHb XOPOILIO IOMOTAEeT, U HE CTOUT €€
HeznooleHuBaTh. [ToMHuTe, B pU3MUECKUX 3ajadyax BEYHO YTO-TO MPOMCXOIUT - Iaiba JETUT MOJ
YIJIOM K TOPU30HTY, 3JIEKTPOH OOMOapaupyeT MiIacTUHY, WCaTbHBIM ra3 coBepiiaeT padoTy, OTell U
CBIH MEHSIOTCA MECTaMU B JIOAKE U Tak jaanee. Tak BOT, HE JIeHUTeCh U Hapucyurte 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 Mepes IJla3aMH, CIEIyeT MOHATh, Ha MPUMEHEHUH KaKoro
(¢u3MYecKoro 3akoHa IOCTPOeHO pemieHne Bamel 3agaun. YacTo 3TO MOXKHO Y3HATh YHUCTO
UHTYUTHUBHO. Eciu B 3a7aue uAeT peub 0 Tele, KOTOpPOe JABMXKETCS MO OKPY’KHOCTH, & HAUTH HYKHO
MOMEHT MHEPLMH, OYEBHJHO, ATO 3aJadya Ha HCIOJIb30BAaHUE 3aKOHOB JWHAMHUKH 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,
coOCTBEHHO, 3HaeM. J[J1s1 y100CTBa MOKETE PACIIONOKUTH MepeN riiazaMu puszndeckue GopMyiel. 1o
MIOMOJKET ObICTpee cO00pa3uTh, UYTO OTKY/Ia BHITEKAET U KaK HAXOIUTCH.

o Pemenue nenecoobpasHo 3amnucarh cHadaia B o0eM, OykBeHHOM Bujae. @opMyiry ¢ OykBamu
HY’)KHO TPUBECTH K MAKCUMAJIBHO INPOCTOMY BHIy, IO BO3MOXHOCTH ynpoctus ee. [locme storo
MOJKETE IOJ/ICTABIIATh YHCIIOBBIE 3HAUEHUS U NIEPEXOJIUTh HEMIOCPEACTBEHHO K BBIYMCIIEHUSAM. B KoHIIe
He 3a0y/ibTe MPOBEPUTH PA3MEPHOCTh MOJYyUEHHOH (u3ndeckoil BennuuHbl. Ecinm Hy)kHO ObUTO HalWTH
CKOPOCTb, @ MOJIyYUJIUCh KWJIOIPAMMBbI, 3HAUUT, TJE€-TO B PELICHUM cIpsTajach omunoOka. bynpre
BHUMATEINBHBI, U BCE NOJTy4NTCs !

KoneuHo, ciiydaercs u Tak, 4TO HaJ 3aJadyel MPUXOAUTCS IMOMOTETh. BBIBAIOT Takue OpEILKH,
KOTOpbIE HE YJIaeTCsl PACKOJIOTh C IIEPBOTO pa3a, 0COOEHHO Oe3 TOKHOTO OMbITA.

Camocmosmenvhas pa60ma
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Kak oOywaromemycss TOTOBUTBCS K CaMOCTOSTENbHOM pabore 1o ¢usuke? Kaxaplii
opernoaaBarCiib CTPEMUTCA K TOMY, 4TOOBI €ro 06yqafonmec;1 Ha CaMOCTOATCIBbHBIX pa60Tax n
9K3aMEeHaX JIEMOHCTPUPOBAIM BBICOKMH YPOBEHb 3HAHUH M, CJIEIOBATENbHO, MOJIy4add BBICOKUE
OTMETKHM. BakHa mpaBuibHas MOArOTOBKAa KOHKPETHO K KaXAOW caMocTosTenbHOM pabote. 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
TPYIIIBL:

* XOpOILO YCBOEHBI; * HY>KHO BHUMATEJIbHO MOBTOPHUTD; * HAJI0 pa3o0paTh M U3yYUTh TIIATEIHHO.
Cpa3y cTaHeT NOHATHO, YeMy TpeOyeTcs yAeauTh Oobliie BHUMAaHUS.

2. PazoOpatbcst ¢ Teopuei. HeT cmbicia TpeHMpPOBAThCS B pEIICHUM 3ajad 1o (U3MKe, eciu
IIPOYHO HE YCBOEH TEOPETUUECKUI MaTtepuail. 3yOpexka naparpagoB — HE BBIXO[, TYT BaXHO, YTOObI
6bu10 MoHMMaHue cyTd uHpopmaruu. ITocne npourenus naparpada 1Mo HOBOM TeMe, HaJ0 OTBETHUTH
Ha 3 Bompoca: ¢ Uto 310 3a siBineHue/monsTue? * [louemy M kakuM 0Opa3oM OHO IPOUCXOAMT B
peanpHOCTH? * Kak 3TO sIBJIEHUE MOKHO BBIPA3uTh B BUJE (Ppu3nueckoit hopmyibi?

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

Hnousuoyanvhwiii onpoc, hponmanvrwiii onpoc, beceda

YMeHHne KpacuBO OTBEYaTh HAa BOMPOCHI TaK K€, KaK U YMEHHE OT HUX KPacCHBO YXOIUThH -
XapakTEepU3yeT YMHOT0, 3pYIUPOBAHHOTO, TPAMOTHOTO M TAKTUYHOTO YEJIOBEKA.

OdeHb BaXXHO, B TIEPBYIO OYEPEb, MOOIAroAapuTh Y€JI0BEKA 32 OUE€Hb MHTEPECHBIN, 3aJaHHBIA UM
Boripoc. Ecam Bompoc, Ha Bam B3msin He SBIAETCS TaKOBbIM, TO MOXHO HOJYEPKHYTh
MOJIOKUTEIBHYIO YEepTy COOECeIHUKA, XapaKTePU3YIOIIYI0 €r0 HAYUTaHHOCTh, OCBEIOMJICHHOCTD,
KOMITETEHTHOCTh... Hampumep: «kak KpacwBO ObUT 3aJaH BOMPOC...», «aBTOp TaKOro BOMpoca, Ha
caMOM JIeJI€ CTEIHAIUCT B 3TOW OTPACIH...» WU JaXKe «HE OXHUIAN YCIBIIIATh TaKOW CEpbe3HBIM
BOIIPOC OT TaKOW CHMITATUYHOM JaMbl...». XOpomio, eciu y Bac B «0araxke» OKaXeTcs Mapy
HECTaH/IAPTHHIX (Ppa3-0rmaronapHOCTEH.

NmMenHo Takoe Hawajo Bamrero awaiiora BBI30BET y ONIOHEHTA MPHUATHBIC OIMYIICHHUS, YTO
MOJIOKUTEIBHO CKaXXeTcsl Ha OTHoueHMu K Bam. U, BO3MOXHO, e€ciii OH He J0 KOHIAa Oyner
YAOBJIETBOPEH BammM OTBETOM, HE CTaHET «3aBaJMBaTh» Bac JOMOJHHUTEIbHBIMHA BOIPOCAMH 10
JTUCIUTITUHE aCTPOHOMMUSI.

OTBeTHB Ha TMOCTABJICHHBIH BOIPOC, MOMHTEPECYHUTECh, HAa CKOJBKO YEJIOBEK €ro 3aJaBaBIIHMA
YAOBIIETBOPEH BalllUM OTBETOM — 3TO MOXET CTaTh 3apOoXKICHUEM HHTEpecHOM nuckyccun. U
Ha000poT, eciii BBl HE 0OUeHb yBEpEHBI B CBOCH MpaBOTe, HE JaBalTe TOBOIA JUIS TaIbHEHIITUX Oece].

Hy, u, KoHeuHO >Xe, camasl CIIO)KHasl CHUTyalus, Korjga Bbl He 3HaeTe TOYHOTO OTBETa Ha
MOCTaBJIEHHBIN Bompoc. B aToM ciiyyae Bol Mokere:

BBICKA3aTh IyCKall U OIMOOYHYI0, HO CBOIO TOUYKY 3pPEHHs, CKa3aB YTO-HUOYAb Bpoje: «5 TOUHO
HE 3Har0, HO JyMalo, 4TO...»;

MONPOCUTD Pa3pelIeHuUs! TOCOBEIIATHCS C KOJIJIETaMH;

MPOJIOHTUPOBATh CBO# OTBET (OT aHri. l0NQ — MIMHHBI), T.€. JaTh BO3MOKHOCTh ce€Oe OTBETHTH
Ha HETro IMo3Xe, C YKa3aHUeM TOYHOH naThl U Gopmbl oTBeTa: «Ha JaHHBIIT MOMEHT S HE MOTY TOYHO
OTBETHUTH, HO S TOCMOTPIO JOKYMEHTAITUIO U Yepe3 HECITIO U3JI0KY CBOIO TOUKY 3PEHUS HA CTPaHHIAX
JIMIIEMCKOTO CanTay.

I'maBHOe — He OolTeCh BOMPOCOB, a TeM OoJiee HEMpPaBWIBHBIX OTBETOB. MHOrma, Hamudue
COOCTBEHHOM TOUKH 3PEHHUSI MOKET OBITh OLIEHEHO JJOCTaTOYHO JIOPOTO.

Jlabopamopnas paboma

VYsicHUTE 1eNb BBIMONMHEHUs paboThl. COCTaBbTE IUIAH AEUCTBUMN, HEOOXOIUMBIX TSI JOCTHUKCHUS
NOCTAaBJICHHOM LIEJIH.

40



[TpoBephTe CBOIO TIOJATOTOBJICHHOCTh K BBHITIOJHCHHWIO pPA0OTHI, B CiIydae 3aTpyIHCHHIA
oOpataiTech K TEOPETHUECKOMY MaTepHuany yueOHUKa.

[IpoBepbTe HammMume Ha BameM JaOOPAaTOPHOM CTOJIE HEOOXOAWMOTO OOOPYAOBAaHHS H
MaTepHanoB.

O3HakomMbTeCh C OmUcaHueM JiabopatopHoil  paboTel. Eciau  BO3HMKIM  COMHEHHS,
MIPOKOHCYIBTUPYUTECH Y TIpenoaaBarens win Jabopanrta. Eciu BompocoB HET, MpUCTyHaiTe K padore.

Brauane 3anmummre B TeTpaab Aary, HOMEp pabOThl, TeMy, IeJb W MEePEUYCHb MPUMEHSIEMOTO
000py10BaHUSI.

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

B mporecce BBIMOTHEHHs] HSKCIEPUMEHTA 3aMONHSNTE TaOMUIly pe3yJIbTaTOB H3MEPEHH U
BBIYMCIICHHI.

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

CdhopmynupyiiTe BBIBOABI Ha OCHOBAHWU IOJYYEHHBIX PE3yJIbTATOB, 3AMUIINTE UX B TETPAJU.
[Ipu 3aTpyTHEHUH MOXKETE MCIIOIB30BAaTh CICAYIONTUE POPMYITUPOBKH:

- TOJTYYHJT HABBIKU MCCIICOBAHUS;

- TIO3HAKOMMUJICSI C MpUOOpaMH K JaHHOW J1abopaTopHOU paboTe, MpUoOpes HaBBIKM PAaOOTHI 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, OTIPEJISIISITh MaTEPHAJl, H3 KOTOPOTO CACJIaHbI UCCIICTyeMbIe Tella.

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.

3anauu, crosiue nepes o0yJaruMcs Ipy NOATOTOBKE U HAMMMCAHUN KOHTPOJIBHON 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 pabOThl M3BECTHA M TPOBOJUTCS OHA [0 CPaBHUTEIBHO HEAABHO H3YyUYEHHOMY
Marepuany.

[IperoaBaTens TOTOBUT 3aJaHHs JIMOO MO BapuaHTaM, JHOO HHIMBHIYaTbHO JUIS KaXKIOTO
oOyuatomierocs. [1o 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 MOIXOMA, yMEHHE oOpalaThiBaTh M aHAJIM3UPOBATH WH(GOPMAIHIO, NENIATh
CaMOCTOSITENIbHbIE BBIBOJBI, OOOCHOBBIBATH 11€J€CO00pPA3HOCTh M APHEKTUBHOCTh MpeIaraeMbIxX
peKoMeHAauuid W peuieHui npoOieM, 4E€TKO W JIOTMYHO H3JaraTb cBOM MbIciau. [loarotoBky
KOHTPOJIbHOW paloThl clieAyeT HauWHATh C IMOBTOPEHHUS COOTBETCTBYIOLIETO pasjeia y4eOHHUKa,
y4eOHBIX TTOCOOUHI 10 TaHHOHM TeMe M KOHCIIEKTOB JICKIIUH.

41



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

IIacnopT OLIEHOYHBIX MaTEePHATOB

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

VYcnemHocTb  U3y4eHHs ~ JUCUUIUIMHBI  CBA3aHa C  OBJIAJIEHMEM 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
yTayOJIeHHOM YpPOBHSX.

Conepkanue 06a30BOro Kypca IMO3BOJISET MCIIONB30BaTh 3HAHUS O (PU3MUECKUX OOBEKTax U
mpoueccax uisi obecrieueHus: O€30MAaCHOCTH MpU OOpAlEHUH C MNpUOOpaMH U TEXHUYECKUMU
YCTPOMCTBAMHM; Il COXPAHEHUs 37J0POBbS M COOJIOACHHS HOPM 3KOJIOTMYECKOTO TIOBEIECHUS B
OKpYKaIoIlel cpesie; Al HPUHATHS PEIICHUI B MOBCEAHEBHOM KU3HU.

N3zyuenune Gpu3uky HapaBiICHO HA JOCTHKEHHE CIICAYIOUINX LIETICH:

- OCBOEHME 3HAHUH 0 PyHIAMEHTAIBHBIX (PU3MUECKUX 3aKOHAX U MPUHLHUIIAX, JIS)KAIUX B OCHOBE
COBPEMEHHOM (pu3nueckod KapTHHBI MHpa, Hamboyee BaXKHBIX OTKPBITUAX B OOJACTH (HU3HUKH,
OKa3aBIIUX ONpEJENSIONIEe BIUSHUE HA PA3BUTHE TEXHUKU W TEXHOJOTMH;, METOAaX Hay4yHOTO
[IO3HAHUS IIPUPOJIBL;

- OBJIaJICHME YMEHUSMU NPOBOJAUTH HAONIOACHUSA, IJIAHUPOBATH U BBIMNOJIHATH 3KCIEPUMEHTHI,
BBIIBUr'aTh THUIOTE3bl M CTPOUTh MOJIENH, IHPUMEHATh MOJYYCHHblE 3HAHMSA MO (u3uke A
00BsICHEHUS pa3HOOOPa3HbIX GU3NYECKUX SBJICHUN U CBONCTB BEIIECTB;

- IPAKTUYECKOE MCTI0JIb30BaHUE (PU3NYECKUX 3HAHUA;

- OIICHUBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOW HH(POPMALINH;

- pa3BUTHE IO3HABATENbHBIX HMHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUECKUX CIIOCOOHOCTEH B
nporecce MprUOOpPETeHUsI 3HaHUH U yMEHUH 1o (pU3MKe C MCIOJIb30BaHUEM Pa3IHMYHBIX HCTOUYHUKOB
nHGOpMaLUU ¥ COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOIOT UM

- BOCIHTaHUE YOEKJIECHHOCTM B BO3MOYKHOCTHM TO3HAHMS 3aKOHOB IPHUPOJbI; HCHOJb30BaHUS
JOCTHKEHUH (pr3HMKM Ha 01aro pa3BUTHS YEJIOBEYECKON [IMBUIIN3ALNH;

- 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 OILIEHKE MHCIIOJIb30BAHMS HAYYHBIX JOCTH)KEHHMH, 4yBCTBa
OTBETCTBEHHOCTH 3a 3alllUTy OKPY’KAIOLIeW cpenbl; HUCIOJIb30BaHUE NPUOOPETEHHBIX 3HAHUNA U
YMEHUM [UIsl pelIeHHs MPaKTUYECKUX 3aJad IOBCEAHEBHOM >KM3HHM, oOecrieueHus 0e30MacHOCTU
COOCTBEHHOM JKM3HHU, DPALMOHAIBHOTO HPUPOAOINOIL30BAHUA M OXpaHbl OKpY’Karolled cpeabl U
BO3MOXXHOCTSIMM TIPUMEHEHMsS] 3HaHWM IpU pEIIeHWH 3a7a4, BO3HUKAIOIIMX B MOCIEAYOIEH
po¢ecCUOHATBLHON 1EATEIbHOCTH.

ITnanupyemoie pe3yiomantvl 0C60eHUA YUEOHOU OUCUUNTIUHDL
B pe3ynbrare n3yueHus JUCIUTLTHHBL:

OOvyyaromuiics Ha 6a30BOM VPOBHE HAVUUTCS:

— JIeMOHCTPUpPOBATh Ha MpPHMEpPax poJib M MeCTO (HU3UKKM B (POPMHUPOBAHUHM COBPEMEHHOM
HAay4YHOW KapTUHBl MHUpa, B Pa3BUTUM COBPEMEHHOM TEXHHUKM W TEXHOJIOTMH, B NPAKTUYECKON
JIeSITeIbHOCTH JIFOICH;

— JIeMOHCTPUPOBATh Ha IpPHUMeEpPax B3aUMOCBA3b MEXAY (U3MKOM M JPYTMMH €CTECTBEHHBIMU
HayKaMy;
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— YCTaHaBJIMBATb B3aUMOCBA3b CCTCCTBCHHO-HAYUYHBIX SIBJICHUU U MNPUMCHATH OCHOBHBIC
(bu3nvecKre MOJICIU JIJIsl UX OMMCAHUS U OOBSICHCHUS;

— HUCNOJb30BaTh HMHGpOpMAIMIO  (U3NYECKOTO  COICPXKAHWMS TPU  PEIICHUH  Y4YCOHBIX,
MPAKTUYECKHUX, MPOSKTHBIX U MCCIIEMIOBATEIbCKUX 3a7ad, HHTETPUPYS UHPOPMALHUIO U3 Pa3THIHBIX
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, U3MEPEHHUE, SKCIICPUMEHT, BBIIBIIKCHUE THUIIOTE3BI,
MOJICTUPOBAHUE U JIp.) U (POPMBI HAYYHOTO MO3HAHUS ((HaKThI, 3aKOHBI, TEOPHH), TEMOHCTPUPYS Ha
MpUMepax UX poJib U MECTO B HAYYHOM IO3HAHUM;

— TPOBOJUTH MPSIMbIC U KOCBEHHBIC U3MEHEHHS (PU3MUYECKUX BEIHMYUH, BEIOUPAs H3MEPHUTEIIbHbIC
puOOpPHI C yU4eTOM HEOOXOAMMON TOYHOCTH M3MEPEHUH, IUIAHUPOBATh XOJ HU3MEPEHUM, MOJIydaTh
3HAYCHUC H3M€p$[€MOI>i BCJIMYHMHBI W OILCHUBATHL OTHOCUTCIIBHYIO IMOI'PCIIHOCTE II0 3aJaHHBIM
bopmynam;

— TMPOBOJUTH HCCIEIOBAHUS 3aBUCHMOCTEH Mexay (U3MUecKMMH BEIMYUHAMH: MPOBOAHTH
U3MEpEHUs U OMNpEAeNsATh Ha OCHOBE HCCJICNOBAHUS 3HAYCHHE MapaMEeTPOB, XapaKTEePHU3YIOIIMX
JTAHHYIO0 3aBUCHMOCTD MEX/y BETHYMHAMH, H JeJIaTh BBIBOJ] C YUETOM IOTPEITHOCTH 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 JUISl OMHCaHUsS XapakTepa MPOTeKaHUs (U3MUYECKUX MPOIECCOB (PH3MUECKUe
3aKOHBI C YY€TOM T'PaHHI] UX PUMEHUMOCTH;

— pemiath KadecTBEHHBbIC 3aJaud (B TOM YHCJIE M MEXIPEAMETHOTO XapaKTepa): HCIONb3YS
MoJiend, (pU3MYeCKue BEITMYMHBI U 3aKOHBI, BBICTPAWBATh JIOTHYECKH BEPHYIO IIEMOYKY OOBSICHEHUS
(mokazaTensCTBA) MPEIITIOKEHHOTO B 3a71a4e MpoIiecca (SIBICHU);

— 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 BCJIWYMUHBI M 3aKOHBI,
HE0OXOUMBbIE U JOCTATOYHBIC JUISI €€ PEIIeHHUs, MPOBOJUTH PACUEThl U TPOBEPATH MOTYUYCHHBIN
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 IMPHUHOUIIAX pa6OTBI U OCHOBHBIX
XapaKTepUCTHKAX M3YUYEHHBIX MalllMH, IPUOOPOB U APYTUX TEXHUYECKUX YCTPOMCTB AJIsl 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 COOIIOJICHHSI HOPM IKOJIOTHUYECKOTO MOBEJICHHS B OKPYIKAIOMIEH cpene, TS

MIPUHATHS PEUICHUI B TOBCEIHEBHOM )KU3HU.

OOyyaromuiica Ha 0a30BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYUTHCS OOBICHSTE:

— - CMBICT TOHATUH: (hu3mueckoe sBJIeHHE, (PU3MUECKHl 3aKOH, THIIOTE3a, TEOPHs, BEIIECTBO,
ToJie, B3aMMOJICHCTBHE, 3Be3/1a, BeeneHHas, 3J1eKTpOMarHuTHOE 1oJjie, BOJHA, (DOTOH, HOHU3UPYIOIIEE
W3JIy4YECHUE;

— - CcMbICHT (PU3MYECKMX BEIUYHMH: CKOPOCTh, YCKOpEHHE, Macca, CHJIa, UMITYJbC, padora,
MEXaHWYeCKass SHEPrusi, BHYTPEHHSS dHEprusi, aOCONIOTHAs TeMIIepaTypa, CPEeIHSs KHHETHYECKas
SHEPTHsI YaCTHI[ BEIIECTBA, KOJUYECTBO TEIUIOTHI, AJIEMEHTApHBIA JJICKTPUUYECKHHN 3apsn, pabota
BBIXO0/1a, TOKA3aTelb MPEJIOMIICHUS CPE;
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— - cMBICT (PU3MYECKHX 3aKOHOB: HBIOTOHA, COXpaHEHUS SHEPTHH, HMITYJIECA U JIEKTPUIECKOTO
3apsijia, TEPMOAMHAMUKY, KJIIACCHUECKOW MEXaHUKH, FIEKTPOJUHAMUKH, poTo3(ddeKTa;

— - BKJIaJl POCCUHCKUX M 3apyOE€KHBIX YUEHBIX, OKA3aBIIMX HAauOOJbIlIEE BIUSHUE HA Pa3BUTHE
¢u3nveckoil HayKH.

@DopMbI U METO/IbI OIleHHBAHUS

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 MPABWILHOE MOHUMAaHUE (PU3HUECKON CYIIHOCTH PAaCCMATPUBAEMBIX 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, COMMyTCTBYIOIINE OTBETY;

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

e MOXET YCTAaHOBHUTH CBSI3b MEXKIY HM3y4aeMbIMH W paHEEC H3YYEHHBIMH B Kypce (HHU3UKH
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 IJIaH 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 OOJIbIIAsl YacTh OTBETA YAOBJIETBOPSET TPEOOBAHUSAM K OTBETY Ha OILEHKY «XOPOIIO», 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 GoOpMyIL.

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 BBITIOJHIIOTCS WHIWBHAYyadbHO 0€3 WCIOJb30BaHUS BCIIOMOTATEIIBHBIX
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 CYIIECTBEHHBIX OIMMOOK, HO 3ajada pelieHa
HEpaIrMoHAIBHBIM CIIOCOOOM WJIH JIOMYIICHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIMOOK.

OreHka "ya0BIETBOPUTENHHO':

e B JIOTMUYECKOM PACCYXXICHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYyIIEHA CYIICCTBEHHAs
OIMOKa B MAaTEMAaTUYECKUX pacuérax.

Ouenka "HeyJOBIETBOPUTEIBHO' :
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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 BBIIOJIHEHA B TMOJHOM OOBeMe ¢ COOMIOJeHHEM HEoOXOAMMON
MTOCJICZIOBATEILHOCTH TIPOBECHHSI ONTBITOB M H3MEPCHUU;

-yYaluics CaMOCTOSTENIbHO U PAllMOHAIBHO CMOHTHPOBaJ HEOOXOAMMOE O0OpyIOBaHHE, BCE
OTIBITHI TPOBENT B YCIOBHUAX M PEKUMaX, 0OCCICUNBAIOIINX IOJNyYCHUE MPABUIBHBIX PE3yJbTATOB U
BBIBOJIOB; cOOIOAaN TpeOoBaHMs 0€30MaCHOCTH TPYAa;

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

Orenka "Xopomio" CTaBUTCS B CIASAYIOIIEM ClIydae:

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

Orenka "yI0BIETBOPUTEIHHO" CTABUTCS B CICIYIOIIEM CITydae:

- pe3yJdbTaT BBIIOJHEHHOW YacTu J1a0OpaTOpHOM pabOThI TaKOB, YTO IO3BOJSET MOIYyYUTh
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 KOHTpOJBHOU paboTe OmpeleneHo CBOE KOJIMYECTBO 0aioB, KOTOpPbIE HEOOXOIUMO
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 32 3aJady, K KOTOPOW OTCYTCTBYET TOSICHUTCIBHBIA PUCYHOK
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 «HEYIOBJICTBOPUTEIBLHO» CTaBUTCS 3a MeHee 20 6aioB.
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KOHTpPO/IbHO-0LIeHOYHBbIE CPeACTBA
Dponmanvusiii onpoc, deceoa

Mexanuka
Cpennsisi ckopocTb. MTHOBEHHasi CKOPOCTb.
Tpaexropus. [1yte. Ilepememenue.
Yckopenue.
[lepemernenue it IPSIMOJIMHEHHOTO PAaBHOMEPHOTO U PABHOYCKOPEHHOTO JIBHKCHHIA.
YpaBHEHUS! CKOPOCTH ISl IPSMOJIMHEHHOTO0 PABHOMEPHOT'O U PABHOYCKOPEHHOTO JIBUKECHUH.
YpaBHEHUS IBUKESHUS IS IPSIMOJIMHEHHOTO PABHOMEPHOTO ¥ PAaBHOYCKOPEHHOTO JIBMKCHHUH.
[IpsimonuHeitHoe paBHOMEPHOE U PABHOYCKOPEHHOE JIBUYKEHHE.
Yacrora.
. JInHenHas cKopoCTb.
10. JTuneitHOE yCKOpEHHE.
11. YrinoBas CKOpPOCTb.
12. YrioBoe yCcKopeHHe.
13. CBs3b yI710BOI CKOPOCTH U JIMHEHHON CKOPOCTH.
14. CBs3b yIiI0BOI CKOPOCTH M YCKOPEHUS.
15. 3akonsl HproToHAa.
16. 3axon 'yka. Cuna ynpyroctu, HaTsSDKEHUS, PEaKIH OTIOPEI.
17. 3aK0H BCEMHMPHOIO TATOTEHUS.
18. Cuna Tsxectu.
19. 3aBucUMOCTB YCKOpEHUS! CBOOOAHOTO MAJICHUs OT BBICOTHI.
20. Cuna Tpenus. Buapl cuin TpeHusl.
21. PaBHOAEHCTBYIOMIAS CHUJIA.
22. VIMITyJTbC CHJIBI.
23. Ummynse Tena.
24.3akoH COXpaHEHHs UMITyJIbca. 3aMKHYTasl CUCTEMA.
25. PeakTHBHOE IBUXEHUE.
26. AGCOTIOTHO YIIPYTUi M HEYTIPYTHIA yIaphbl.
27.IIpoekuus BeKTOpa Ha KOOPJIAMHATHYIO OCbh. BekTop. JlefiCcTBHS ¢ 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 SHEPTHS.
36. 3aK0H COXpaHEHUsI SHEPTHH O€3 yUeTa v C YYETOM CHIIBI TPEHHUS.

CoNO~WNE

OcHosbl MONEKYIAPHOU PUIUKU U MEPMOOUHAMUKU
1. Ocnosuebie nonoxxeruss MKT. [Iuddysus. bpoyHoBckoe nBmkeHue.
2. KonmuuaecTBo BemiecTBa, MOJIb. MoJsipHasi 1 OTHOCUTEIBFHO MOJIEKYJIsipHast Macca. Yucmo ABoraspo.
Yuco 4acTHll.
3. UneanbHblid Ta3. AOGCONIOTHBIM HYJb TEMIEpaTypbl. MaKpOCKONMUYECKHE M MHUKPOCKOITHYECKHUE
HapameTphl.
4. OcunoBHoe ypaBHeHue MKT. Cpennss kBagpatuuyHas ckopoctTb. Ilepexon oT TemmepaTypsl B
rpanycax Llenscus B rpagycel KenbBuna.
5. YpaBuenne Menneneesa-Knaneiipona. Ypasuenue Knaneipona. Konnenrpanmus.
6. N3onpoueccs! u ux Buasl. 3akonsl [ eif-Jltoccaka, Hlapms, boins-Mapuorra.
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7. Hacpbrmennsiii nmap. JlaBjieHue HaCcBIIIEHHOTO Mapa.

8. Ucnapenue. CriocoObl yBETMUEHUSI CKOPOCTH UCTIAPECHHUS.

9. Konpaencamus.

10. HewnacoleHHbIH Tap.

11. BnaxHOCTS.

12.  OtHOCHUTENbHAS BIAXHOCTb.

13.  AOCONIOTHas BIaXXHOCTD.

14. TlapumanbHoe JaBJICHUE.

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

17. Kunenue.

18. Temmneparypa KuneHusl.

19. 3aBHCHMOCTB TeMIIepaTypbl KHUIIEHUS OT JaBJICHUSI.

20. Touka pochl.

21. KonuuecTBO BEIIECTBA.

22. KonuuecTBO TEMJIOTHI IPU KUIICHHH.

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

25. Kpucrammueckue tena. Buabl KpucTamios.

26. CBoiicTBa KPUCTALIMYECKUX Tell.

27. CsoiicTBa aMOp(HBIX TEII.

28. KoMmo3uTsL.

29. AHM3OTpOIHS.

30. MU3orpomus.

31. Awmopdusie Tena.

32. Jlebopmanus u ee BUABIL.

33. VYmpyras u Heynpyras aedopMarius.

34. Monayns FOHra.

35. MexaHuyeckoe HanpsHKeHHeE.

36. 3akon ['yka.

37. Jlmarpamma pacTspkeHHs (TIpefen ympyrocTH, TpeAen MpONOPIHOHATBHOCTH, Tpeaes
MIPOYHOCTH).

38. KonudecTBo TEMIOTHI IS TIABJICHHS TBEPAOTO TEA.

39. JlaBnenwue.

40. BHyTpeHHss1 SHEpTUsl.

41. Pabora raza

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

43. KTIJ] TerutoBoi MalvHbI ¥ M1eaTbHON TETUIOBOW MAITUHBI.

44. Bropoii 3akoH TepMmoarnHamMuKku. OOpaTMble 1 HEOOpaTUMBbIE MTPOLIECCHI.

JlaGopaTopHbie pabOThI
1. UccnenoBanue n306apHOTo mpouecca

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.
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8. CBOOOIHBIE U CBSI3aHHBIC 3aPSIIBL.

9. [IpoBOIHUKH, TUAIEKTPUKH U TTOTYIPOBOJHHUKH.

10. TTossipHBII 1 HETIONAPHBIN TUAIIEKTPHUKH.

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

12. KopoTkoe 3aMbIKaHHE.

13. DnexTpuyYecKHii TOK.

14. VYcnosue cymecTBOBaHUS TOKa U JIEHCTBUE TOKA.

15. DJIC. CtopoHHUE CUJIBI.

16. Kongpencatop. Buasl konaencaropo. CoetuHeHHE KOHJIEHCATOPOB.

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 JlopeHua.

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 AJIEKTPUUYECKOTIO TOKA.

28. TIpubopsbl I N3MEPEHUS CHIIBI TOKA U HAIPSDKEHUS (CIIOCOOBI TTOKITFOUCHUS ).

29. CBepxmnpoBOJUMOCTb.

30. DIeKTPOEMKOCTb.

31. IloteHuman. DKBUMOTEHIMATbHAS TOBEPXHOCTb.

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

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

U WDN

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

NG~ wWND
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9.

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

22

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

AN DN B W=

O~ wdNPE-

cn
6.
7.
8.
9.
10
11

3aK0OH OTpaKEHUs CBETA.
3aKOH NPEOMIICHHS CBETA.
[TonHOE BHYTpEHHE OTpaKEHUE
AOGCOTIOTHBIN MTOKa3aTenb npenomiaeHus. OTHOCUTENbHBIN TTOKa3aTeNb MPEIOMIICHUS.
KorepentHsie BOJIHBI.
VYcnoBue MakcuMyMa 1 MUHUMYMa.
VYcnoBus HaOmoAeHUS HHTEPPEPEHITNH, TU(PpaKIUu CBETA.
WNutepdepenmus creta.
Judpakmus cera.
[TonsipuzoBaHHas BOJIHA.
Jucnepcus csera.
[Tpuniun I'tolirenca-dpenens.
Crioco6s1 HaOmoAeHUST HHTEPhEpPEHITNH, TUPPAKITUN, TTOJAPU3ALNHN U TUCTICPCUH.

. Audpakumronnas pemerka. dopmyna audpakumoHHoi pemerku. Ilepuoa audpakuuoHHON
peleTKH

[Tpumenenue unTeppepeHnn, TPaKIUU, TOIIPU3ALIH U TUCTIEPCUH.
JIunsel 1 ux BuabL. [locTtpoenne n3obpaxeHus B JINH3AX.

JleficTBUTETLHOE 1 MHUMOE U300pakeHue.
YBenuuenue nuH3bl. OnTuyeckas cuia JuH3bl. PopMyiia TOHKOH JIMH3HIL.

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

JlaGopaTopHbie pabOThI

. U3yuenue nudpakuuu ceera

OcHoeHble d1emennbl meopuu omrocumenlbrocmu

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

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

. PeIITUBUCTCKUI 3aKOH CI0KEHUSI CKOPOCTEM.

. B3aumMocBsI3b Macchl U S3HEPTUU. DHEPTHUs MOKOSL.

Onemenmol K6aHMOBOU Pu3UKU

. PannoakTuBHOCTSB.

. M30oTomsl.

. Ilepnon nmonypacnana.

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

0COOHOCTB, THUIT YACTHUIIBI).

3aKOH paJliOaKTUBHOTIO pacnaja.

Pacrianer o u .

SnepHble peakuu U UX BUBIL.

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

. Ipuniun paboTsl Ja3zepa.

Onrtuyeckuii HEHTp JUH3BL, POKYC, POKYyCHOE paccTOsIHUE, TT1aBHAs M TOOOYHAs ONTHYECKas OCh.

12. ®oroaddext. 3akon dotodddekra. Buasl u npuunna Bo3HUKHOBeHUs pororddexra. KpacHas
rpanuna ¢porodddexra.

,ZIOM(IWH}UI KOHRmMpOJibHaA paﬁoma
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3amaua 1

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

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

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

Bapuant Macca, kr Bpewms nBmxenus, ¢ YpaBHEHHE IBUKEHUS

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

2 5 2 X= -5t+t?

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

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

3anaya 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

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

Bapuant

1

2

3

o, H/Mm

0.073

*

0.024
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p, KI/M° 1000 13600 800
d, mm * 1,8 1
g, M/c? 10 10 1.6

h, m 0.1 0.05 *
3agaga 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
3amaua 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 3apsiiom 2

3amaga 10

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

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

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

|  Bapmanr | 1 ‘ 2 ‘ 3
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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

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

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

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

[TapameTpsl 1 2 3

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

O1ieHOYHBbIE MaTepHAJbI aTTecTalMu MO aucuuiuiuge [I1.3 ®uzuka

1. Ox3amen
1.1 TlepedeHb BOIPOCOB K 3K3aMEHY:

ONoGa~wWNE

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

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

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

PaGoTta 1 MOIITHOCTB.

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

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KHHETHYECKOW TEOPHH U UX 0OOCHOBaHUE.

Temnepatypa. OcHoBHOe ypaBHeHue MKT.

VYpasuenue MenaeneeBa-Knanelipona. M3onpoueccsl.

BuyTtpennss sneprus. Pabora rasa.

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

HPOLIECCHI.

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

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

Bnaxuocts. [Ipubops! 1 n3MepeHus BIaKHOCTH.

IToBepxHocTHOE HaTskeHue. CmaunBanue. KanuiuisipHble sSBJICHMUSL.

CrpykTtypa TBepaoro Tena. Kpucramiuszanus U 1aaBieHUe TBEPAbIX TEl.

MexaHuueckue CBOMCTBA TBEPABIX TEIl.

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

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

Pabota cuit 3eKTpoCcTaTuYecKoro mosisl.

IToTeHunan. DKBUNIOTEHIIMAIbHAS TIOBEPXHOCTD.

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

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

Paborta, MOLIHOCTE U TEILUIOBOE JEHCTBHE TOKA.

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

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

DnexTpuueckuil TOk B MeTajuiax. CBepXIpOBOJUMOCTb.

DNEeKTPUUYECKN TOK B paCTBOPAxX M pacIIaBax JIEKTPOIUTOB. DIEKTPOIU3.
DNEeKTpUUECKUN TOK B BAKyyMe.

DNEeKTPUYECKHUM TOK B rase.

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

Cuna Amnepa u Jlopenna.

MarHuTHBIN TOTOK. 3aKOH 3JEKTPOMArHUTHON uHayKiuu. [TpaBuio Jlenna.
Maruuthsbiil notok. UHaykTHBHOCTH. CaMOMHYKLHS.

MexaHunueckue KojaeOaHusl.

MexaHu4ecKkue BOJIHBI.

3BYKOBBIE BOJIHBI U UX XapaKTEPUCTHUKHU.

CBoOOAHBIE AIEKTPOMArHUTHBIE KOJICOAHHS B KOHTYPE.

ITepemeHHBIH TOK U ero nony4yeHue. COnpoOTUBICHHUE B LEMU IIEPEMEHHOIO TOKA.
IIepeMeHHBIN TOK U €ro nosydeHue. IHIyKTUBHOCTb B LIETIM IIEPEMEHHOTO TOKA.
IlepemeHHBIN TOK U €r0 Noay4YeHue. EMKOCTB B LIeM IEPEMEHHOTO TOKaA.
Tpanchopmarop. Ilepenaua u pacnpeneneHue dI€KTPOIHEPTHU.
DNEKTPOMAarHUTHBIE BOJIHBI U UX IOJyYEHUE.

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

JIMH3BI: OCHOBHBIE XapaKTEPUCTUKU U BUIBI.

WuTepdepennys cBera U ee IpUMEHEHHE.

Judpaxius cBera u ee IpUMEHEHHE.

Jliucniepcus U Nossipu3anys CBeTa.

N3nyuenne. CnexTpsl.

D010 eKT U ero NpuMEHEHHE.
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59. Crpoenue aroma. OnbiTel Pesepdopna. Anepusie cubl. Jledekt Macchl.

60. Teopus bopa. Jlazepsl.

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

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

1. 7 OMMHAKOBBIX JIUCTOB KPOBEIIBHOTO kee3a UMeroT Maccy 490kr. Pasmep kaxmoro mucra 1%1,5 .
KaxkoBa tonmuHa ogHoro aucta? ( IOTHOCTH cTtanu 7,8 r/Ky0.cM)
A)8mm B) 7Mm C) 6MMm D) Smm
2. Ectp 11Ba smmka, umeromue GopMy IpsMOYTOJIBHOTO Mapajviesienuieia, B OCHOBAaHUM KOTOPOTO
JeKUT KBaApaT. BoicoTa mepBoro siuka B 2 pa3a MEHbIIE BHICOTHI BTOPOTO AILIUKA, a TEpUMETp JHA
MEPBOTO SIIKMKAa B 2 pa3a Oosblie, 4eM Yy BTOPOro. Y Kakoro fIlMKa BMECTHUMOCTb OOJIbIIE U BO
CKOJIbKO pa3?
A)V(1)=V(2) B)2V1)=V(2) C)4vV(1)=V(2) D)V(1)=2V(2)
3. Macca ky6a 76,8 r, riomaas Bceil moBepXHOCTH Kyba 96 kB.cM. M3 kakoro Marepuasia U3roTOBJICH
Ky0?
A) u3 amomunus; 2,7 T/Ky0. cM
B) u3 cramm; 7,8 r/xy0. cm
C) u3 oprcrekna; 1,2 r/ky6.cm
D) u3 menu; 8,9 r/ky6.cm
4. 13 nynkta A B myHKT B aBTOMOOMIIE MTpoexai co ckopocThio 30 km/4. OOpaTHO 3TO e PacCTOSTHUE
OH TpoexaJl co CKopocThio 60 km/u. KakoBa cpeHsisi CKOPOCTh Ha BCEM ITyTH?
A)45xkm/a B)40km/a  C)35km/a D) 30 km/ua
5. Bec kaprtonHoro smmuka ¢ 50 moxonaakamu paBeH 54 H. OmnpenenuTh mMaccy OJHOW IUIMTKH
IOKOJIa/1a, €CIu Macca myctoro siuuka 400r.
A)300r B)200r C)100r D)400r
6. Meanyto aetanp Harpeau. YTo mpous3onaeT ¢ Maccoi, 00beMOM U INIOTHOCThIO?
A) Macca yBelIUYHUTCS, 00bEM YBEIHUYHUTCS, INIOTHOCTh OCTAHETCS HEM3MEHHOM
B) macca yBennuutcs, 00beM OCTaHETCS HEU3MEHHBIM, IIJIOTHOCTh YBEIHUUUTCS
C) macca ocTaHeTcsi HEM3MEHHOH, 00beM YBEIMYHUTCS, TNIOTHOCTh YBEITHUUTCS
D) macca ocranercss HEU3MEHHOM, 00BEM YBETUUUTCS, TUIOTHOCTh YMEHBIIUTCS
7. AxkBapuyM umeeT ¢opmy Kyba co ctopoHoil 1m. OH moBepxy HamoiHeH BoJod. Bo ckompko pa3
OTJIMYAIOTCS CWJIBI IABJICHUSI HAa JTHO M Ha OJJHY OOKOBYIO CTEHKY Ky0Oa?
A)2paza B)4paza C)omgunakoBel D) 6 pa3
8. Ilocne mocagku pbibaka B JIOAKY C BEPTUKAJIbHBIMM CTEHKAMHU M IUIOMIAJIbIO AHA 4KB.M JIOJIKa
norpy3uiack B Bogy Ha 20cMm. OrpeenuTs Maccy pbroaka.
A)65kr B)70kr C)75xr D)80kr
9. IIpoBoauTcst 1a0OpPATOPHBIM OMBIT: Mepe] JUH30H Ha paccTostHUM 20 CM TOMEINAIOT CBEy.
[Tepenuras sxpaH, MOMy4YarOT YeTKOE M300pakeHUEe CBeYW Ha paccTosHuu 60 cM oT auH3BL. Uemy
paBHa onTuyeckas cuiia JuH3bl? Kakoe yBenuueHue naet auH3a?
A) 7,6 nntp; 3 B) 6,2 antp; 4 C) 6,7 nntp; 3 D) 7,2 notp; 4
10. Bo Bpems TpeHUpPOBKHU criopTcMeH npobexan 6,5 kpyra Juamerpom 100Mm. Kakoii myTs mpoGesxat
CIIOPTCMEH U YEMY PaBEeH €ro MOAYJIb IepeMeleHus ?
A) nyTth 1xM, nepemerienue 0,05 km
B) myTs 2 kM, nepemernienne 0,10 km
C) nyTb 3 kM, nepemerienue 0,15 km
D) nyts 4 kM, nepemenienue 0,20 km
11. B TedyeHue AHA yJIWTKAa NOJHUMAETCs MO cToj0y Ha 4M, 3a HOYb — oImyckaercs Ha 3M. B
MOHECIPHUK YJIUTKAa Hadajga BOCXOXIAeHHE OT momHoxus 10-metpoBoro cronba. B kakoit aeHb
HEZIeH yJIUTKa 100epeTcs 10 BepIInHBI cTOI0a?
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A)BuerBepr B)Bmataumy C) B cyOobory D) B BockpeceHbe
12. Ha ckonpko myTh, IPOHACHHBIN CBOOOJHO MAJAIOIIMM TEIOM B TMOCJIEIHIOI CEKyHAY MaJeHus,
0oJbIlle MyTH, IPONUJEHHOIO TEJIOM B MPEANOCIEIHIO CEKyHAy MajaeHus ( g NMpUHATH paBHBIM 9,8
M/KB.C) ?

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

A)0,133 aem. B)O0,144a.em. C)0,I155a.em. D)O0,166 a.e.m.
14. Yepes kakoii MPOMEKyTOK BPEMEHH KOJIMYECTBO PAAHOAKTUBHBIX aTOMOB YMEHBIIUTCS B 4 paza y
cesieHa, eclii IeproI mosrypacnazga ero paseH 120 cytkam?

A) 100 cytok B) 170 cyroxk  C) 240 cyrok D) 310 cyrox
15. TlpoBognuk mmuHoM 30 CcM pacrmoyioxeH Tropu3oHTaNbHO. Kakoe 3HavyeHHe JOJKHA HMETh
WHIYKIMST MarHUTHOTO TOJsI, YTOOBI CHJIa TSKECTH MPOBOAHHKA MAacCOoil 6 T' ypaBHOBEIIMBAIACH
cunoit Ammnepa? [1o mpoBogHuKyY TedeT TOK 5 A (mpunsTh g=10 M/KB.C)

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

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

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

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

A) 2850 Ix. B) 3050 Ix. B)350Ix. C)3750 Ix. D)4050 Ix.
18. Msa GporrieH ¢ 3eMiau co ckopocthio V = 20 mc. Ha kakoii BEICOTE €r0 KUHETH- YeCKask SHEPTHS
OyzeT paBHa €ro MOTEHIMAIbHON SHEPTUH.

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

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

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

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

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

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

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

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

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

OOBeKT OLEHKU IToka3zarenu Onenka YpOBEHB PE3yNIBTATOB

55



OLICHUBAHUS
pE3yJIbTaToB
oOy4eHus

oOydeHus

OO0yuarommiics

Mesnee 5 0a1oB

((Hey,Z[OBJ'ICTBOpI/ITeJ'ILHO»

Hwuszkuit ypoBeHb

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

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

/{a1bHEBOCTOYHBIN rOCYAAPCTBEHHbI YHUBEPCUTET NyTeH COO0LIEeHU

MK
MaremaTHuecKne u
€CTECTBEHHOHAYYHbIE
JMCIMITIIMHEI

2 cemecTp,

2021-22 y4eOHbIH TO1

DK3aMeHannoHHEIN OmteT Ne 1

[0 TUCLUIUIMHE VTBepxaar»
OU3UKA npeacenatens [IK
Ha3BaHHe Hacenkuna E. B.

37(0)
08.02.10.

CTpOI/ITeHLCTBO JKCJIC3HBIX JOPOT, IIYTh U IIYTCBOC

XO3IUCTBO

«20» 04. 2021 r.

1.KunemaTnka KpUBOJIMHEHHOTO JIBMKCHHS MATEPHATLHON TOUKH.
2.0mpeenuTe KoIMYecTBO MOJIEKYII COJAEPKAIUXCs B 1 KT KHCIOpO/a.

CoJiepkaHue MIKaJIbl OI[EHUBAHUS

DJ1eMEeHTHI
HeynosnerBopu- VY nosnerBopu-

OLICHHUBAHUS Xoporo OTinyHO

TEJIBHO TEIBLHO

CooTBeTCT-BHE

OTBETOB,
ITonmnoeE

dhopmynu- 3HaYUTENbHbBIC Hes3nauurtenbHbie [Tonnoe
HECOOTBETCTBHUE II0

pOBKa MOTPEITHOCTH MOTPEUTHOCTH COOTBETCTBUE
BCEM BOIpOCaM

BOIIPOCOB

(3amanuii)

CrpykTypa,

[MOCIEeI0BAa-

TEJILHOCTH u

JIOTMKa OTBETa. CooTBeTcT-BHE
ITomaOE 3HaYnUTEIBLHOE HesnauntensHoe

VYMeHne 4eTko, KPUTEPUIO  TIPHU
HECOOTBETCTBHE HECOOTBETCTBUE HECOOTBETCTBHE

IOHSITHO, OTBETE Ha BCE
KPUTEPHIO. KPUTEPHIO KPUTEPUIO

rPaMOTHO u BOITPOCHI.

cBOOOIHO

h3jaraTb CBOU

MBICITH

YMmenue YMmenune CBsI3aTh | YMEHHE  CBSI3aTh | YMECHHUE cBs3ath | IlomHoe

YBSI3bIBaTh TEOPHUIO C | BOIPOCHI TEOPUU U | BOMPOCHI TEOPUU U | COOTBETCTBUE

TEOPHIO C | IPaKTUKOW pabOTHI | MPAKTUKHU MPAKTUKU B | JaHHOMY
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IIPAaKTHKOM,

B TOM 4HCJE B
obmactu
npodeccroHan
BHOW PabOTHI

HE MPOSIBISAETCS.

MIPOSIBIISIETCS
peaKo.

OCHOBHOM
MIPpOABJIISACTCA.

KPUTEPHIO.
CriocoOHOCTE
UHTErPUPO-BaTh
3HAHHUS u
NpUBJICKATh
CBEJICHUS u3
pa3IMYHBIX
HaY4HbIX cdep

[Ipumeuanue: uTorosas oueHka GopMupyeTcs Kak CpefHsist apupmMeTrdeckast pe3ysbTaToB HIEMEHTOB

OLICHUBAaHUA
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