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JHACT TOTMOTHEHAA H H3IMEHEHHA

B pabouyvie mporpammy I3 ®r3znka

HAMMEHOEAHHE CTPYVETYpHOTO 3aemenTa OIIOIT (PITT, PIOL mTom),

13.02.07 DnexTpocHad:xenne (mo oTpaciasiM).

C YEA3FaHHEM KO3 HANMPAETEHHA MOATOTOERH H I'IFII:I¢II'L'.[.FI

Ha ocnosaniiu
petuenia sacedan i kagedpvr (II]K)

MaTemaTH9ecKHH H 00INHHA eCTECTECHHOHAYVYHBIH VIe0HBIH ITHKT
OoNHOS HepuMeHoEaRH: Eadegpes (TILTE)

"26" mtam 2022r., mpotoxoa Ne 9

na 2022 /2023 yueouwlil 200 6HeCEHBl UZMEHEH A

Bez mameHennii

Jaeegviomnii Kadegpoiil (mpegcegatens [ITIK) f’/'/ £~ TLK EB. Hacsmams




JIUCT JONOJJHEHUN U U3MEHEHUN

B padouyro nporpammy II/1.3 ®usnka
HauMeHoBaHue cTpyKTypHoro 3nementa OIIOII (PITA, PIIIL u t.11.),

13.02.07 DnekTpocHabkeHue (MO OTPACIAAM)
C YKa3aHUEeM KOJa HalpaBJICHUS TOATOTOBKU U MPOQUIIS

Ha ocnosanuu
peuwenus 3acedanusn kageopwt (I11K)

MartemaTu4ecKuil M 00IIMI eCTeCTBEHHOHAYYHBIH y4eOHbIH LHKJI
nosnHoe HanMeHoBanue kadenpsr (ITLK)

"16" mas 2023r., nmporokosa Ne9

Ha 2023 | 2024 yueonvtii 200 6Hecenbl usMeHeHUA:

/Ne / HauMeHOBaHMe pa3jiena Hogas penakuus

N3meneunnii Het

IIpeacemaremsIILIK / -~ /E.B.Haceasmma

s




Pabouas nmporpamma nucuurinael [1/].3®dusuka pazpadborana B coorBercTBur OI'OC
COO (mpuka3 Munobpuayku Poccun ot 28.02.2018 r. Ne 139).

[Iporpamma opueHTHpOBaHa Ha YYCOHUKHU:

KacesanoB B.A., ®usuka-10 xi. ba3oselit ypoBeHs:— M.: JIpoda

KacesanoB B.A., ®u3uka-11 k. ba3oBelil ypoBens: yueOHuk. — M.: Jlpoda

Oowan xapakmepucmuxka OUCUUNTUHbL

[Iporpamma yueGHOM nucuuruMHbl «®du3nkay HampaBieHa Ha (QOPMHUPOBAHUE Y
oOyyaromuxcst (yHKIIMOHAIBHOM TPaMOTHOCTU M METalpeIMETHBIX YMEHUN uepes
BBINIOJIHEHHUE UCCIIEA0BATEIbCKON U MPAKTUYECKOW JIEATETbHOCTH.

VYcnemHocTh M3y4eHHsl JUCLMIUIMHBI CBA3aHAa C OBJIAJCHHEM OCHOBAMH YYEOHO-
MCCIIEIOBATENIbCKON JEATEIbHOCTH, MPUMEHEHUEM IOJIYYEHHBIX 3HAHUN TPU PEIICHUU
MPAKTUYECKUX U TEOPETUUECKHX 3a]ay.

B cootBerctBun ¢ ®I'OC COO ob6pazoBanus hu3uka MOKET U3y4aThCs Ha 0a30BOM U
yrayOJEHHOM YPOBHSIX.

Conepxxanue 0a30BOr0 Kypca IIO3BOJISIET HCIOJB30BaTh 3HAHUS O (PU3NYECKUX
o0BEKTaxX U Impolieccax st o0ecredeHnst 0e30MacHOCTH MpHU o0pallleHnu ¢ npudopaMu U
TEXHUYECKUMH YCTPOMCTBAMM; I COXPAHEHHS] 3[0pOBbI M COONIOAEHUS HOPM
DKOJIOTMYECKOTO TIOBEACHUS B OKPYXKAOUIEHM CpeAe; Uil NPUHATHAS PELIICHHU B
MMOBCETHEBHOM KU3HU.

N3yuyenue ¢usuku Ha yriayOJ€HHOM YpPOBHE BKJIIOYAET PACIIMPEHUE MPEIMETHBIX
pe3yNbTaTOB W COJEp)KaHUE, OPUEHTUPOBAHHOE HA TOJrOTOBKY K MOCIEIYIOUIEMY
poQecCHOHATIBHOMY 00pa30BaHUIO.

W3yyeHue IUCUMILIMHBI Ha YIJIyOJIEGHHOM YPOBHE IM03BOJIIET CHOPMHUPOBATH Y
oOyuvaroruxcst (U3MYECKOE MBIIUICHHE, YMEHHE CHCTeMaTHU3UpoBaTh U 00001IaTh
MOJYYEHHbIE 3HAHUS, CAMOCTOSITEJIbHO MPHUMEHATHh MOJYYEHHBbIE 3HAHUS ISl PEIICHUS
MPaKTUYECKUX M  Y4eOHO-HMCCIEAOBATENbCKUX  3a/ady; yMEHUE  aHaJIU3UupOBaTh,
MIPOTHO3UPOBATh M OIEHWBATH C TO3UIMU IKOJOTHYECKON O€30MacHOCTH TOCIEACTBUS
OBITOBOI M MPOM3BOJICTBEHHOMN JESATEIBHOCTH YEJIOBEKA, CBSI3AHHOW C MCIOJIb30BAaHUEM
HMCTOYHUKOB YHEPTHUH.

B ocHoBy wu3ydenuss aucummuiiHbl «®dusmka» Ha yriayOJeHHOM YpPOBHE B 4YacTu
dhopMupoBaHUs y OOYYArONIUXCS HAY4YHOTO MMPOBO33PEHHUS, OCBOEHHUS OOIIEHAYUHBIX
METOJIOB TMO3HAHUS, a TaKXKE MPAKTUYECKOTO MPUMEHEHUS HAYYHBIX 3HAHUU 3aJI0’KEHBI
MEXKIIPEIMETHBIE CBSI3U B OOJACTH €CTECTBEHHBIX, MAaTEMAaTHYECKUX M TYMaHUTapPHBIX
HayK.

N3yuenue (pu3uKy HAMIPaBIEHO HA JOCTHXKEHHE CIEAYIOMINX Leei:

- OCBOCHHE 3HAHUU O (PyHIAaMEHTaIbHBIX (PU3NYECKUX 3aKOHAX M MPUHITUIAX, JIEKAITUX B
OCHOBE COBPEMEHHOHN (U3MUECKOW KApTUHBI MHpa, HAaUOOJEe BAXHBIX OTKPBITUSAX B
oOnmacTu (U3WKH, OKa3aBIIUX OMPEAEISAIONIee BIUSHUE HA pPa3BUTHE TEXHUKH U
TEXHOJIOTUH; METO/IaX HAYYHOTO MTO3HAHUS IPUPOJIBL;



- OBJQJCHHE YMEHUSMU MPOBOAUTH HAOMIOACHMS, TIUIAHUPOBATh U  BBINOJHATDH
HKCIIEPUMEHTBI, BBIABUIAaTh TUIIOTE3bl U CTPOUTh MOJEIH, INPUMEHSTH IOJTYYECHHBIE
3HaHUA MO (pu3uKe Uil OOBSCHEHUS Pa3HOOOpa3HbIX (PU3NYECKUX SIBJICHMM M CBOMCTB
BEIIECTB;

- IPAKTUYECKOE UCIIOIb30BaHNE (PUBNYECKUX 3HAHUI;

- OLICHUBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MH(OpMaLny;

- Ppa3BUTHE TO3HABATEJIbHBIX MHTEPECOB, MHTEIUIEKTYIbHBIX M TBOPYECKUX
CIIOCOOHOCTEW B Tpollecce NPHOOPETCHHMs] 3HAHWUM W yYMEHHH 10 (usuke ¢
UCIOJIb30BAHMEM  PA3MYHBIX  WCTOYHUKOB  HMHPOPMAIMM U COBPEMEHHBIX
UH(GOPMALIMOHHBIX TEXHOJIOTHII;

- BOCIUTaHHe YOEXKIEHHOCTH B BO3MOXXHOCTH TIIO3HAHUS 3aKOHOB TPHUPOJIBI;
MCIIOJIb30BaHUs JOCTHKCHUN (DU3UKHU Ha OJ1aro pa3BUTHS YEJIOBEUECKOU ITUBUITH3AIINH;

- HEO0OXOJMMOCTU COTPYJIHHUYECTBA B IPOIECCE COBMECTHOIO BBIMOJIHEHUS 3ajad,
YBOKUTEIBHOTO OTHOIIEHUS K MHEHHUIO OIIMOHEHTa TNpU OOCYXACHUU HpodiIemM
€CTECTBEHHOHAYYHOI'O COJIEPKAHUS;

-TOTOBHOCTH K MOPAJIbHO-3TUYECKON OLEHKE HCIIOJIb30BAHUS HAYUHBIX JOCTH)KEHUH,
YyBCTBa OTBETCTBEHHOCTH 3a 3alllUTy OKpY’Kalolell Ccpeabl; HCHOJb30BaHUE
NPUOOPETEHHBIX 3HAHUW M YMEHMUW NJIsl pElICHUs MPAKTUYECKUX 3a]ad IOBCEIHEBHOM
KU3HU, oOecneyeHHs  O€30IaCHOCTM  COOCTBEHHOM — JKM3HHM,  PalMOHAIBHOTO
IPUPOJIONIOIB30BAHUS U OXpaHbl OKPYXKAIOLIEH Cpelbl U BO3MOXKHOCTSAMU NPUMEHEHHUS
3HAHUM TpU pEIIeHHH 3a/lady, BO3HUKAOIIMX B IMOcieayromeid npodeccuoHanbHOU
NEeSATENBHOCTH.

ba3oBbIil YPOBEHD

Du3uka u ecmecmeeHHO-HAYYHBIU MEMOO NOSHAHUS NPUPOObL

dusnka — (pyHIaMeHTaldbHas Hayka O Mpupojae. MeToasl HaydyHOTO HMCCIIEAOBaHUS
busndeckux siBeHnid. MoaenupoBanue Gpu3ndecKux sBJICHUN U TipoiieccoB. Ouznueckuit
3aKOH — I'paHULbl NPUMEHUMOCTU. DU3NYECKUE TEOPUH U IIPUHLUII COOTBETCTBUS. POJb 1
MecTo (pu3uku B POPMUPOBAHUU COBPEMEHHON HayYHOU KapTHUHBI MUPA, B MPAKTUUECKOU
NeATENbHOCTH JIrofer. PU3nKa U KyJIbTypa.

Mexanuka

['panuubl TPUMEHUMOCTH KJIACCHUYECKOW MEXaHUKU. BaxkHenmue KUHEMAaTH4YeCKue
XapaKTepUCTUKNA — IEPEMEIICHUE, CKOPOCThb, yckopeHue. OCHOBHBIE MOJEIU Tel U
IIBUOKCHUI.

B3anmoneiictBue Tten. 3akoHbl BcemupHOro tarorenus, ['yka, CyXoro TpeHUs.
NuepuuanbHas cucteMa orcyeTa. 3akOHbl MexaHUKA HproToHA.

NmMmnynsc MarepuaabHOW TOYKM U CUCTEeMbl. VMI3MEHEHHE U COXpaHEHUE HMILYJIbCA.
Hcnonb3oBaHre 3aKOHOB MEXAaHUKH JJIsI OOBSCHEHHS JBUKEHUS HEOCCHBIX TeN W IS
pa3BUTUS KOCMUYECKHUX MCCIEAOBAaHUN. MexaHndeckass SHEpPrusi CUCTEMBbI Tell. 3aKOH
COXpaHEHUSI MEXaHUYEeCKOM dHepruu. PaboTa cuibl.

PaBHOBEeCcHEe MaTepuasbHOM TOYKM M TBEPHAOTO Teja. YCIOBHS paBHOBECUA. MOMEHT
cwiibl. PaBHOBECHE KUJIKOCTH U ra3a. [[BUKEHUE )KUJIKOCTEN U ra30B.

Mexanndeckue kosieOanwsi W BOJHBI. [IpeBpaiieHuss SHEPrUM MpU KOJICOAHMSIX.
DOHeprus BOJIHBI.




Monexynapnas gpuzuka u mepmoouHaMuKa

MonekynspHo-kunetudeckas teopusi (MKT) crpoenuss BemectBa u  ee
AKCIIEpUMEHTAJIbHBIE J0Ka3aTenbCcTBAa. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeaHeu
KMHETUYECKOW SHEPIUU TEIUIOBOTO JIBWKEHHSA YacCTHUIl BellecTBa. MoJelb HI€abHOTO
ra3a. JlaBneHue raza. YpaBHEHUE COCTOSIHUS UACATIBHOTO ra3a. Y paBHeHHE MeHaeneeBa—
Knaneiipona.

ArperaTHble COCTOSIHUS BellecTBa. MoIeNb CTPOEHUS JKUIKOCTEM.

Buytpennsis sueprusi. Pabota u Teruionepeada kak cnocoObl MU3MEHEHUsI BHYTPEHHEH
sHepruu. IlepBbiii 3akoH TepMoaAMHAMUKH. HeoOpaTUMOCTh TEIUIOBBIX MPOIIECCOB.
[IpuHUUIIBI TEVCTBHS TEIUIOBBIX MAIIUH.

INeKmpoouHamuKa

Onektpuueckoe mosie.  3akoH  Kymona.  HampsbkeHHOCTh M MOTEHIMAI
ANEKTPOCTATUYECKOro  moysl. [IpOBOMHMKM, TONYNPOBOAHUKM W JHDJIECKTPHKHU.
Konpgencarop.

[ToCTOSIHHBIN 3JEKTPUYECKUN TOK. DIEKTPOABMAKYIIAS cuia. 3akoH OMa JJ1sl TTOJTHOM
Lenu. DJIEKTPUYECKUN TOK B IMPOBOJHHMKAX, AJIEKTPOJIMTAX, MOIYNPOBOJHUKAX, I'a3ax U
BakyyMe. CBEpXIIPOBOIUMOCTb.

NHaykiuss MarHuTHOTO 1oJist. J{eficTBMEe MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM H
IBIDKYLIYIOCA 3apspkeHHyro dvactuiy. Cuna Ammepa u cuina JlopeHma. MarHuTHbIe
CBONCTBA BEIIECTBA.

3aKOH JJIEKTPOMAarHUTHOM WMHIYKIMHU. DJIEKTPOMArHuTHoe mnoje. [lepeMeHHbIN TOK.
SABnenne camonHAyKunnd. NHIYKTUBHOCTB. DHEPIUs AIEKTPOMArHUTHOIO MOJIS.

DnekTpoMarHuTHbIe kKosieOanus. KoaebaTenbHbIN KOHTYP.

OJIEKTPOMAarHuTHbIE BOJIHBL. J[Mama3oHbBI JJIEKTPOMATHUTHBIX M3JIYYEHUH U HX
MIPAKTUYECKOE TPUMEHEHHUE.

['eomeTpuueckas ontuka. BoaHOBBIE CBOKICTBA CBETA.

Keanmosas ¢puzuxa. Quszuxa amoma u amomnozo aopa

['mnoreza M. Ilmanka. ®ortosnektpudeckuii 3hdexr. Doron. KopmyckymnspHo-
BOJTHOBOM nyanu3Mm. COOTHOIIEHUE HeompeaeneHHocTel [ eizenoepra.

[Tnanerapnas moaens aroma. OObsICHEHHE TUHEHYATOro CIEeKTpa BOAOPOa Ha OCHOBE
KBaHTOBBIX NOCTYJIaTOB bopa.

CocTtaB M CTpO€HME aTOMHOIO sapa. OHEpPIrus CBS3UM aTOMHBIX snuep. Buubl
PaaMOaKTUBHBIX MPEBPAIICHUI aTOMHBIX SIIEP.

3aKOH paAuoaKTUBHOTO pacrnaja. AnepHsie peakuuu. Llennas peakuus neneHus saep.

DnemMeHTapHbie YacTullbl. OyH/IAMEHTAIBHBIE B3aUMOICCTBUSI.

YrayOnaeHHbIH YPOBEHb

Du3uka u ecmecmeeHHO-HAYYHBIU MEMOO NOSHAHUS NPUPOObL

®uzuka — QyHaaMeHTandbHas Hayka o mpupoje. HayuHblii MeTOJ MO3HaHUS MHpA.
B3anMocBs3s Mexay (pu3MKol U IPYrUMU €CTECTBEHHBIMU HayKaMd. MeToabl HAydHOTO
uccienoBanus ¢uzndeckux siaeHui. [lorpemHoctu u3mepeHuit GU3NIECKUX BEITUYHH.
MopgenupoBaHue SBJICHUN U MPOIECCOB MPUPOAbL. 3aKOHOMEPHOCTh M CIIy4alHOCTb.
['panunbl  mpuMeHUMOCTH  (GU3HUecKoro 3akoHa. DU3MYECKHE TEOpPUM W TMPUHIIUI




cooTBeTcTBUs. Posib 1 MecTo ¢pu3uku B popMHUpOBAHUHM COBPEMEHHON HAYYHON KapTHUHBI
MUpa, B IPAKTUYECKON JEATEIIBHOCTH JitoAci. PU3KKa U KyJIbTypa.

Mexanuka

[IpenMer W 3a7ayM KJIACCMUYECKOM MeXaHMKU. KHHeMaTWyecKue XapaKTEepUCTUKH
MEXaHUYECKOT0 ABWKEHHS. Moienn Tell U JBHKEHUN. PaBHOYCKOpPEHHOE MPSIMOJIMHETHOE
JBUKEHUE, CBOOOIHOE TMaJeHUE. ABUKEHUE Tella, OPOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY.
JIBIJKEHHE TOYKH MO OKpYKHOCTH. llocTymarenpbHOoe © BpamlaTeIbHOE JBHKCHHUE
TBEPJIOIO TENA.

B3anmopneiicteue Ten. llpuHumn cynepno3unmy cui.  MHepuumanbHas —cucrema
orcuera. 3akoHbl MexaHuku Hbrorona. 3akonel BcemupHoro tarorenus, ['yka, cyxoro
TpeHus. JIBm>keHMe HEOECHbIX Te€l M HX MCKYCCTBEHHBIX CIIyTHUKOB. fIBieHUS,
Ha0JII0aeMble B HEMHEPLUAJIBHBIX CUCTEMAaxX OTCYETA.

Nmnynbe cuibl. 3aKOH M3MEHEHMSI M COXPaHEHMs UMITysibca. Pabora cuibl. 3akoH
M3MEHEHHMS U COXPAHEHUS YHEPTUM.

PaBHOBecre MaTepHalbHOW TOYKU W TBEPIOIO Teia. Y CIOBUS PaBHOBECHUSA TBEPAOIO
Tejla B MHEPLUAIbHON cucTteMe orcuyera. MOMEHT cuibl. PaBHOBecHE KUIKOCTH U Tasa.
JIBrKEHUE KUAKOCTENM M Tra3oB. 3aKOH COXPAHEHUS SHEPIHHM B JUHAMHUKE JKUIKOCTU U
rasa.

Mexannyeckue KojaeOaHus U BOJHbL. AMIUIUTY/a, IEPUOJ], YacTOTa, (haza KoJIeOaHUH.
[IpeBpartenus 3uepruu npu koneOaHusx. BoiHyKIeHHbIE KOJIeOaH!sl, pE30HAHC.

[Tonepeunble U MPOIOIbHBIE BOIHBI. JHEPrus BoJHbl. HTEepdepenuus u nudpaxius
BOJIH. 3BYKOBBIE€ BOJIHBI.

Monexynapuas ¢usuxa u mepmoouHamuxa

[IpenMet u 3agaun MoJieKyisspHO-kuHeTH4Yeckou Teopuu (MKT) u TepMouHaMuKH.

DkcnepuMeHTanbHble gokazarenbctBa MKT. AOcomtoTHasi TemmepaTypa Kak Mepa
CpeaHEN KUHETUYECKOW DJHEPIrUM TEIUIOBOTO JABMIKEHHSI 4YacTHL BellecTBa. Monenb
ujaeanbHoro raza. JlaBneHue raza. CBs3b MEXAY JaBJICHUEM M CPEIHEH KHHETHYECKOM
DHEPruey MOCTYNAaTENbHOTO TEIIOBOTO JIBMKEHUSA MOJIEKYJ UACAIBHOTO ra3a.

Mogenp uaeanbHOTO Ta3a B TEpMOJAMHAMHUKE: ypaBHeHHEe MenneneeBa—Knanelpona,
BBIpAXKEHUE JIJIs1 BHYTPEHHEW 3Hepruun. 3akoH [lanbToHa. ['a30Bble 3aKOHBI.

Arperatable cocTosiHUS BeniecTBa. PazoBbie nepexonsl. [Ipeobpa3oBanue sHepruu B
¢dazoBbIX mnepexonax. HacwllieHHbIE M HEHACHIIEHHbIE Napbl. BraxxHOCTh BO3dyXa.
Mogenb ctpoenus xuakocted. [loBepxHocTHOe HaTskeHUE. Moiellb CTPOEHUST TBEPABIX
Tesl. MexaHnyecKue CBOMCTBA TBEPABIX TEI.

BuyTtpennsis sHeprus. Pabora u tersonepegaya Kak cnocoObl M3MEHEHUS BHYTPEHHEN
sHepruu. IlepBbiii 3akoH TepMmoauHaMUKH. AnuabatHblii mpouecc. BTopoil 3akoH
TEPMOJNHAMUKH.

[IpeobpazoBanusi sHeprun B TeruioBbiXx MammHax. KITJ[ TermoBoit mammabl. [y
Kapno. Dkonoruueckue mpoOieMbl TEII0IHEPTeTUKH.

IANneKkmpoOuHamuKa

[IpeameTr W 3agauM BIEKTPOJAMHAMHMKHU. OJEKTPUUYECKOE B3aUMOJEHUCTBHE. 3aKOH
COXpaHEHUsl 3JEeKTpUUeckoro 3apsna. 3akoH Kyiona. HampspkeHHOCT M MOTEHLHAN
3neKTpocTaThudeckoro nois. [IpuHuunm cyneprno3uuuu 3jeKTpudecKux nosier. PazHocTh



noTeHuanoB. [[pOBONHUKYN U JUAIEKTPUKHU B 3JIEKTPOCTATUYECKOM MOJIE. DIIEKTPUYECKas
eMKocThb. KoHZIeHCcaTop. DHeprus 3JIEeKTPUIECKOTO TOJIS.

[TocTostHHBIN 3neKTpUyeckuil Tok. DnekTpoasuxymas cuia (3C). 3akon Oma s
NOJIHOW DJJIEKTPUYECKOW ILENU. OJNEKTPUYECKHMH TOK B METaulaX, 3JIEKTPOJIUTAX,
NOJIYIIPOBOAHUKAX, razax H Bakyyme. llmazma. Onextponus. I[lomynpoBOIHHKOBBIE
npubopsl. CBEpXITPOBOIUMOCTD.

MarnutHoe mone. Bektop wmarHuTHOM wuHAYKIuU. lIpuHuun cynepno3unuu
MAarHUTHBIX TOJed. MarauTHOE MoJie MPOBOJHUKA C TOKOM. JleCTBME MarHUTHOTO OIS
Ha MPOBOJHUK C TOKOM M ABWXKYILYIOCA 3apspKeHHyro yactuly. Cuna Ammepa u cuia
Jlopenua.

[loTok BekTOpa MAarHMTHOM HWHIAYKLIHUHU. SIBICHME 3JIEKTPOMArHUTHOM HWHIYKIIHH.
3aKOoH ANEKTPOMArHUTHOM WMHAYKUWU. DJ(C MHAYKUMM B ABWKYIIUXCS MPOBOJHUKAX.

[IpaBuio Jlenna. SIBnenne CaMOUHAYKIIUU. NHIyKTUBHOCTB. DHeprus
AJIEKTPOMArHUTHOIO 10Ji1. MarHUTHBIE CBOMCTBA BEILIECTBA.
DNEeKTpOMarHUTHHIE KoJie0aHusl. KonebaTtenbHbIit KOHTYD. CBobOOHBIE

ANIEKTPOMATHUTHBIE  KojeOaHus. BBIHYKJIEHHBIE  DJIEKTPOMAarHUTHBIE  KOJIEOAHUS.
Pe3onanc. Ilepemennsbiii Tok. KoHmeHcaTop M KaTylmika B ILENU NEPEMEHHOTO TOKA.
[IpousBoAcTBO, Tepemadya M MOTpPEeOJCHUE DIEKTPUUYECKONM DHEPruu. JIeMEHTapHas
Teopust TpanchopmaTopa.

DIEKTPOMAarHUTHOE ToJie. BHXpeBO€ 3IIEKTPUYECKOE TOJIe. IJIEKTPOMATHUTHBIC
BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH. /[Mana3oHbl 3JIEKTPOMATHUTHBIX W3JIy4YCHUN
Y UX MPAKTAYECKOE NMpuMeHeHue. [[puHIurIbI pauoCBsA3U U TEICBUICHUS.

['eomerpuueckas ontuka. lIpsMOIMHENHOE PaCIpPOCTPAHEHUE CBETA B OJIHOPOIHOM
cpeae. 3aKOHBI OTPAKEHUS W IpelnoMIIeHUs cBeTa. [lomHoe BHyTpeHHEe OTpaKeHHE.
OnTuyeckue npudOpHI.

BonnoBsie cBoiicTBa cBeta. CkopocTh cBeta. MHTepdepenuus cBera. KorepeHTHOCTD.
Hudpakuus ceera. [lonspuzamnus cBera. {ucnepcusi cBera. [IpakTudyeckoe npuMeHeHHE
AJIEKTPOMArHUTHBIX U3Ty4YECHUU.

Keanmoesas ¢puzuxa. Duszuxa amoma u amomno2o s0pa

[IpeameT u 3a1aun KBAaHTOBOU (PU3UKH.

TemnnoBoe uznydenue. Pacnpenenenue sHepruu B CIEKTPe aOCOIIOTHO YEPHOTO Tea.

['umore3a M. [1nanka o kBanTax. ®otodrdpdexr. Ombitei A.I'. CToneToBa, 3aKOHBI
dbororddexra. YpaBaenue A. DitHmTeiHa 11 hoTodddexTa.

®oton. OmnwiTel I1L.H. JlebeneBa u C.W. BaBunosa. ['unore3za JI. ne bpoitnsg o
BOJIHOBBIX CBOMCTBax uactull. KopryckynsipHO-BOIHOBOW nyanu3M. Judpaxuus
anekTpoHoB. JlaBneHnue cBeta. CooTHOIIEHUE HeonpeaeeHHoCcTel [ eizenOepra.

Mopnenu ctpoenus aroma. OObSICHEHHE JIMHEHYATOro CIEKTpa BOJOPOJa Ha OCHOBE
KBaHTOBBIX NocTynaToB H. bopa. CioHTaHHOE M BBIHYKJICHHOE U3JIy4YCHHUE CBETA.

CoctaB u crpoeHue aroMHoro siapa. Mzoromsl. Snepusie cunbl. JledexT maccel u
JHEPruUsi CBSI3U SApa.

3aKkOH paJlMOAaKTUBHOIO pacmnaia. fliepHble peaklyu, PeaklUud ACJICHUS U CUHTE3A.
IlenHas peakuus aeneHus saaep. SAnepHas sHepreTuka. TepMOsIepHbIN CUHTES.

OneMeHTapHble  4acThllbl. DyHIaMEHTAJIbHbIE B3aUMOJICUCTBUA. Y CKOPUTEIH
3JIEMEHTAPHBIX YaCTHII.



[IpuMepHbIH MTepeueHb MPAKTUUYECKUX U Ja00PaTOPHBIX paboT
LIpswvie uzmepenus:
e cpaBHEHHE Macc (TI0 B3aUMOJCHCTBUIO);
® U3MEpPEHUE CUJI B MEXAHUKE;
® U3MEPCHUE TeMITePATyphl JKUIKOCTHBIMHU U ITU(POBBIMA TEPMOMETPAMH,
® U3MEpEeHHUE TEPMOJIUHAMHYECKUX IMapaMeTPOB rasa;
e n3Mepenue JJIC UCTOYHMKA TOKA;
Koceennvie uzmepenusi:
® 3MEPEHUE YCKOPEHHUS;
® 3MEpPEHUE YCKOPEHUSI CBOOOIHOTO MaACHUS;
OTIpEeJICICHUE SHEPTUHU U UMITYJIbCa IO TOPMO3HOMY IYTH,
MU3MEPEHUE YACIbHOWN TETUIOTHI IJIaBJICHUS JIbJIA;
M3MEPEHUE BHYTPEHHETO CONPOTUBIICHUSI UCTOYHUKA TOKA;
OTpeieSICHUE MOKa3aTelIsl IPEIOMIICHUSI CPEIbI;
u3MepeHrue (POKyCHOTO pacCTOSHUS COOMPAIOIICH 1 paccerBaroIIeH JIMH3;
ONpEICIICHUE ITTMHBI CBETOBOW BOJIHBI;
® ONpeAcICHUE UMITYJIbCAa U DHEPTUM YACTHUIIbI TP ABUKEHUHM B MATHUTHOM T0JI€ (10
dboTorpadusim).
HabGmronenue siBiaeHmil:
® HAONIOZCHUE MEXAaHUYECKUX SBICHUW B WHEPUHMAIBHBIX M HEUHEPIHATbHBIX
CUCTEMaxX OTCYETA;
e HaOJIIO/ICHUE BBIHYKICHHBIX KOJICOAHUM U pe30HAHCA;
e HaOmonenue aupdys3uu;
® HaOIIOACHUE SIBJICHUS JIEKTPOMArHUTHON UHIYKIINH;
e HaONIOZCHHE  BOJIHOBBIX  CBOWCTB  cBeTa: JAU(paKIus, HUHTEPPEPEHIHs,
MOJISIPU3ALINS;
e HaOJIO/ICHUE CIIEKTPOB.

Mecmo oucyunaunst 6 cmpykmype o0pazo8amenbHoll NPoZpammol

B cootBerctBue ¢ YII guctiumuna [1J[.3®Pu3uka paccuntana Ha 229 4. B TroJl, B TOM
yuciae B 1 cemectpe85 u.: 67 u.iekiuu, ypoku, 18 u. mabopatopHbie paboThi(4/6 4 B
Henenmo, 4 4. xoHcymbranuu;Bo 2 cemectpeld0 u.: 100 u. nekmuu, ypokum, 32 u.
nabopaTopHble paboTel (6 4. B Hemento), 4 4. KOHCYJIbTallMu, 4 4. MPOMEKYTOUHAS
aTTecTaIus




Ilnanupyembie pe3yabTaThl 00y4eHHsA

OcBoenne coaepkaHus y4eOHOW  mucHUIIMHBI  «®Dusmka», obecrmeynBaet
JOCTH)KEHUE CTYICHTAMH CIIEAYIOIIMX PE3YJIbTATOB:

JINYHOCTHBIX:

®4yBCTBO TOPJAOCTH U YBAXKEHUS K HUCTOPUM U JOCTUKEHUSIM OTECYECTBEHHOU
¢uznuecko Hayku; (QU3MYECKHM TPAMOTHOE TOBEICHHE B MNPOPECCHOHAIBHON
JESTEABLHOCTU U B OBITY IIPU OOpAIllEHUU ¢ TPUOOpaMu U YCTPOMCTBAMU;

®TOTOBHOCTb K IMPOJIOJDKEHUIO OOpa3oBaHUS M TMOBBIIICHUS KBaTM(UKAIIMK B
n30paHHOM mMpodecCHUOHATBHOM JIEATEILHOCTH W OOBEKTUBHOE OCO3HAaHUE POJHU
(hU3UIECKUX KOMIICTCHITHI B 3TOM;

®yMEHHE HCIOJb30BAaTh JIOCTHKEHUS COBPEMEHHON (DU3MYECKON HAyKu U
(bU3MYECKUX TEXHOJIOTUH JJIsl MOBBILIEHUS] COOCTBEHHOT'O MHTEIJIEKTYaJIbHOI'O Pa3BUTHS B
BBIOpPAHHON TPO(PECCHOHATIBHOM IESITEIbHOCTH;

®CaMOCTOSITEILHO JOOBIBATh HOBBIE JUIsl ce0s (DU3MUECKUE 3HAHUS, UCIONB3YS IS
ATOTO JIOCTYIHBIC NCTOYHUKU UH(HOPMAIIHH;

®YMEHHE BBICTPAUBATh KOHCTPYKTUBHBIE B3aUMOOTHOIICHUSI B KOMAH/E MO PEIICHUIO
00ImMX 3a71a4;

eyMEHHE YIPaBIATh CBOEW TMO3HABATEIBHOM  JEATEIbHOCTBIO, IPOBOJUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEJIEKTYaIbHOTO Pa3BUTHUS.

MeTanpeaAMeTHbIX:

®ICII0JIb30BATh PA3JIMYHBIE BUJIbBl IMO3HABATEIbHOW MAECSATEIBHOCTU MJIA PEHICHUS
dbu3nUecKux 3a7a4, MPUMEHATh OCHOBHBIE METOJbI MO3HAHUs (HAONIOACHHUE, OINMCAHUE,
U3MEPEHHE, DOKCIEPUMEHT) [UJIsi UW3Y4YEHHUS Pa3Ju4HbIX CTOPOH  OKpYyXarolen
JIeNCTBUTEIILHOCTH;

®lICIIOJIb30BATh OCHOBHBIE HHTEJUIEKTyaJIbHbIE OMNEpali: IOCTAaHOBKA 3aayH,
(dhopMyMpoBaHUE TUIIOTE3, aHAJIM3 U CUHTE3, CpPaBHEHUE, 0000IIeHNEe, CUCTeMaTH3alus,
BBISIBIICHHE TIPUYMHHO-CJICICTBEHHBIX CBS3€H, TIOMCK aHAJOTOB, (OPMYIHpPOBAHUE
BBIBOJIOB JIJISI U3YYCHUS PA3IUYHBIX CTOPOH (PU3UYECKUX OOBEKTOB, (DU3NUECKUX SBIICHUN
U (U3MYECKUX TMPOIECCOB, C KOTOPHIMHU BO3HUKAET HEOOXOIUMOCTH CTAJIKHUBATHCS B
npodeccuoHanbHOM cdepe;

eyMEHHE TEHEpPUPOBATh HUJEHU M OIPEACISITh CPEJCTBAa, HEOOXOAMMBIC ISl HX
peanu3auuu;

®ICII0JI30BATh PA3JIMUHbIC UCTOYHUKHU JJISI MOJydeHus: (puznueckoil nHbopManuu,
YMEHHUE OLIEHUTH €€ I0OCTOBEPHOCTb;

® AHAJTM3UPOBATH U MIPEICTABIATh HHPOPMAIIHIO B PA3JIMUHBIX BUJIAX;

eIyOJIMYHO TPEJCTABISATh PE3YJNbTaThl COOCTBEHHOTO WCCIICIOBAHUSA, BECTU
JTUCKYCCUH, AOCTYIHO M TAapMOHUYHO COYETasl COJAEpKaHHe M (OPMbI MPEACTABISIEMON
uHpopmauu.

NnpeAMeTHBIX:

¢C(hOpMUPOBAHHOCTh TMPEJCTABICHUN O pPOIM U MecTe (PU3MKU B COBPEMEHHOMU
HAy4YHOW KapTHMHE MHUpPA; TOHUMaHUE (UIUYECKON CYIIHOCTH HAOIIOJAEMBIX BO
Bcenennoi sBieHMi;
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®[IOHMMaHHE pONU (PU3UKH B (POPMHUPOBAHUHM KPyrozopa U (PYHKIMOHATHHON
IPaMOTHOCTH YeJIOBEKa JIJISl pEIICHUs MPAKTUUECKUX 3a/1a4;

®BJIa/ICHUE OCHOBOMNOJATAIOMIMMU (PU3MYECKUMH TIOHSITUAMHU, 3aKOHOMEPHOCTSMH,
3aKOHAaMH U TEOPUSIMH;

e YBEPEHHOE HCIIOIb30BaHNE (PU3NUECKON TEPMUHOJIIOTUN U CHMBOJIUKY;

®BJIJICHNE OCHOBHBIMH METOJAMH HAayYHOTO MO3HAHUSA, UCTIOJIb3yEeMbIMU B (DU3HKE:
HaOJIroIeHue, OMMCaHue, U3MEPEHUE, SKCIIEPUMEHT;

eyMeHHUs1 00OpabaThIBaTh pe3yNbTaThl H3MEPEHUil, OOHapyXUBAaTh 3aBUCUMOCTh
Mexay (GU3NYECKUMHU BEIMUYMHAMH, OOBSICHATH TMOJYYCHHBIC pPE3yabTaThl U JeNaTh
BBIBO/IBI;

ec(hopMHPOBAHHOCTH YMEHUS peliaTh GU3NIECKUE 3a0a4u;

ec(hopMHpPOBAHHOCTh YMEHHUS MPUMEHSTHh IMOJTYYCHHBIE 3HAHUS A1 OOBSCHEHUS
yCIIOBUI NpoTeKaHusi (pU3MUECKUX SIBJICHMH B MpPHUpOJE, B MPOPECCHOHANBHON cdepe U
JUI IPUHSTHSL TPAKTUYECKUX PEILICHUH B TOBCETHEBHOM KU3HU;

ec(hopMHpPOBAaHHOCTh COOCTBEHHOM TMO3MLMU 1O OTHOLICHHIO K (hU3HUECKON
uH(pOpPMaInH, TOTyJaeMON U3 Pa3HBIX HICTOYHHUKOB.

B pesynbraTte wu3yueHus AucuMIiuHbl Pu3MKa HAa YpOBHE CpEIHEro OOUIero
0o0pa3oBaHUs:

OOyyaronuiica Ha 6a30BOM YPOBHE HAYUUTCS:

— JIEMOHCTPUPOBAaTh Ha TMpUMEpax pojb U MeCTO (GU3HKKM B (HOPMUPOBAHUU
COBPEMEHHOW Hay4YHOH KapTUHbI MHUPA, B PA3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOT U,
B [IPAKTUYECKOU JEATEIBHOCTH JIFOJIEH;

— JIEMOHCTPUpPOBaTh Ha IMpHUMEpax B3aUMOCBS3b MEXAY (U3MKON M ApyrumMu
€CTECTBEHHBIMU HayKaMHu;

— YCTaHaBIIMBaTh B3aUMOCBSI3b E€CTECTBEHHO-HAYYHBIX SBJICHUA M TMPUMEHSTH
OCHOBHBIE (DU3MUECKUE MOJIEIN JJISI UX ONHMCAHUS U OOBSICHEHUS;

— MCIOJIb30BaTh MHQPOpPMANUIO (PU3UYECKOTO COJEp)KAHHS MPU PEUICHUU YUEOHBIX,
MPAKTUUYECKHUX, MPOEKTHBIX M HCCIENOBATENbCKUX 3a/lad, UHTErpupys HH(OpMalMio U3
Pa3IMYHbIX UCTOYHUKOB U KPUTUYECKU €€ OL[CHUBAS;

— pa3nvyaTth M yMETh MCHOJb30BaTh B Y4E€OHO-HCCIIEOBATEIbCKON NEATEIbHOCTH
METO/bl HAYYHOrO IMO3HaHWs (HAOJMIOJEHHE, ONHUCAHHME, H3MEPEHUE, SKCIEPUMEHT,
BBIJIBUKEHUE TUIIOTE3bI, MOJACIUPOBAHUE U JIp.) U (GOpMBI HAYYHOTO MO3HAHUS ((PaxThl,
3aKOHBI, TEOPUH), IEMOHCTPUPYS Ha MPUMEPAX UX POJIb U MECTO B HAYYHOM MO3HAHUU;

— MPOBOJUTH MPSMbIe U KOCBEHHBIE W3MEHEHHUs (M3MUYECKUX BEJIIMYMH, BHIOMpas
U3MEpUTENIbHbIE MPUOOPHI C y4eTOM HEOOXOIMMOM TOUYHOCTH M3MEpPEHHH, MIaHUPOBAThH
XOJl M3MEpPEeHHW#l, TOoJIyyaThb 3HAYEHHWE M3MEpPSEMON BEJIMYMHBI W  OLEHUBATH
OTHOCUTEJIbHYIO OTPEIIHOCTD IO 33JJaHHBIM (opMyIiaMm;

— TPOBOJUTH HCCJENOBAHUS 3aBUCUMOCTEH MeEXAy (PU3NYECKUMH BEIMYMHAMU:
IIPOBOJIUTH M3MEPEHMSI U OINPEAEIATh HA OCHOBE HCCIEAOBAHMS 3HAYEHUE NAapaMeTpOB,
XapaKTepU3yIOIIUX JaHHYIO 3aBUCUMOCTb MEK/y BEJIMYMHAMM, U JIeJaTh BBIBOJ C YUE€TOM
MMOTrPEMIHOCTHA U3MEPEHUN;
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— WCIOJB30BaTh ISl ONUCAaHUS XapakTepa MNPOTEKaHWs (U3NYECKUX IPOLIECCOB
(¢u3nyecKre BEIMUUHBI U JEMOHCTPUPOBATh B3aUMOCBSI3b MEX]ly HUMH;

— WCIONb30BaTh Il ONMCAaHUS XapakTepa NpPOTEKaHUs (U3NUYECKUX IMPOIECCOB
¢bu3nyecKre 3aKOHBI C yY€TOM IPAHUIL UX TPUMEHUMOCTH;

— pellaTh KauyeCTBEHHbIE 3a/Jayd (B TOM YHCIE U MEXKIIPEAMETHOIO XapakTepa):
UCIIONIb3Ysl MOJIENU, (DU3UUYECKUE BEJIIMYMHBI M 3aKOHBI, BBICTPAUBAThH JIOTUYECKHA BEPHYIO
LIENIOYKY 00BSICHEHUS (0Ka3aTeNbCTBA) MPEAJIOKEHHOTO B 337aue Ipolecca (SBJIeHus);

— peuaTtb pacyeTHbIE 3a/a4d C SBHO 3a/JaHHON (DU3MUECKON MOJENbIO: Ha OCHOBE
aHaJlu3a YCJIOBUS 3aJauM BBLACIATH (U3HYECKYI0 MOJIENb, HAXOJUTh (PU3NYECKHUE
BEJIMYMHBI U 3aKOHBI, HEOOXOAUMBIE U JOCTATOUYHBIE JIsl €€ PELIEHUS, IPOBOJUTH PACUETHI
Y IIPOBEPATH MOITYUYEHHBIN pe3ybTarT;

— YYHUTBIBATh TPAHUIIBI TPUMEHEHUS U3YUYECHHBIX (PU3NUECKUX MOJENIEH MpU PEIIeHUN
bu3NUECKUX U MEXIPEIMETHBIX 3a/1a4;

— HCIMOJb30BaTh HMHPOPMAIMI0 U MPUMEHATh 3HAHUS O NPUHLUINAX PabOThl U
OCHOBHBIX XapaKTEPUCTHKAX M3yYEHHBIX MAIIMH, MNPUOOPOB U JPYIHX TEXHUYECKUX
YCTPOMCTB JJIsl peLIEHUs] TPAKTUYECKHUX, YUeOHO-HCCIIEIOBATENbCKUX U MPOEKTHBIX 3a/1a4;

— HUCIOJIb30BaTh 3HAHUSA O (PU3MYECKUX OOBEKTAaX M IMPOILeccax B IOBCEIHEBHOU
XKU3HU JJIs1 o0ecrieueHus: 0€30MacHOCTH MpHU OOpaIllEHUH ¢ MPUOOpaMHU U TEXHUYECKUMU
yCTPOMCTBAMHU, U1 COXpPAHEHMsI 3A0pPOBbsI M COOJIIOJIEHUS HOPM HKOJIOTUYECKOTO
IIOBEJICHUS B OKPYIKAIOIIEH cpefie, Il NPUHATHUS PEIICHUI B IOBCEHEBHOM KU3HU.

OOyyaromuiics Ha yrayOJeHHOM YPOBHE HAYYUTCS:

— OOBSACHATH U AHAJIU3UPOBATH POJIb U MECTO (PU3HKHU B POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBl MHUpA, B PAa3BUTUM COBPEMEHHOW TEXHHUKM M TEXHOJIOTHM, B
MPaKTUYECKON ACSTEIbHOCTHU JHOEH;

— XapakTepu30BaTh B3aMMOCBA3b MEXAY (U3UMKOH M JPYTMMU €CTECTBEHHBIMU
HayKaMH;

— XapakTepu30BaThb CHCTEMHYIO CBSI3b MEXAY OCHOBOIIOJATraOIMIMMH HAyYHBIMU
NOHATHUSMU: TPOCTPAHCTBO, BpeMs, MaTepus (BELIECTBO, IIOJIE), JBH)KEHHUE, CHIIA,
JHEPIHUs;

— MOHUMAaTh U OOBACHATH LEIOCTHOCTh (PU3MUECKON TEOPHUH, pa3inyaTh I'PaHUIIbI €€
IPUMEHUMOCTH U MECTO B Py APYTUX (PU3NUECKUX TEOPHIL;

— BJIQIETh TpPUEMaMU [OCTPOCHHUS TEOPETHUYECKUX JOKA3aTelIbCTB, a TakKxKe
MPOTHO3UPOBAHUSI OCOOEHHOCTEW MPOTEKaHUS (PU3MYECKUX SIBJIEHUM M TPOIECCOB Ha
OCHOBE IMOJTYYEHHBIX TEOPETUYECKHUX BBIBOJOB U JIOKA3aTENIbCTB;

— CaMOCTOSITEJIbHO KOHCTPYUPOBATh SKCHEPUMEHTAIbHBIE YCTAHOBKHU ISl MPOBEPKU
BBIJIBUHYTBIX TUIIOTE3, PACCUUTHIBATH a0COIIOTHYIO U OTHOCUTENbHYIO MOTPEIIHOCTH;

— CaMOCTOSTEIBHO IUIAHUPOBATH U MPOBOAUTHh (PU3NUYECKHUE IKCIIEPUMEHTHI;

— pemaTth MPaKTUKO-OPUEHTHUPOBAHHBIE KAaueCTBEHHbIE M pacueTHble (u3nyeckue
3aJjauM C OMOPOI KaK Ha M3BECTHbIE (U3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH,
TaK ¥ Ha TEKCTHI ¢ M30BITOYHON HH(POpMaIIHECH;

— OOBSICHATH T'PAaHUIbl TPUMEHEHHUS U3yUYEHHBIX (PU3NYECKUX MOJIEeH MpH pelieHuu
bu3NYECKUX U MEXIPEIMETHBIX 33/1a4;
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— BBIJIBUTATh THUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIMOJATAOIMINX (PU3HUECKHUX
3aKOHOMEPHOCTEH 1 3aKOHOB;

— XapaKTepu3oBaTh IIOOAJbHBIE MPOOJIEMBI, CTOAIIME TEPEea UYeIOBEUYESCTBOM:
AHEPIreTUYECKUE, CHIPHEBBIC, SKOJIOTHYECKUE, U POJIb (PU3UKH B PEIICHUH ITHX MPOOJIEM;

— OOBSICHATH MPUHIIUIIBI paOOTHI U XapaKTEPUCTUKN U3YUYEHHBIX MAIIWH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB;

— OOBSICHATH YCIIOBHS NMPUMEHEHUS (PU3NUECKUX MOJCICH MPH pelieHUH (PU3nIeCcKux
3a/1a4, HaXOJUTh aJEeKBaTHYIO MPEIIOKCHHON 3a7ade (PU3NUECKYI0 MOJIEIb, pa3peniaTh
po0eMy Kak Ha OCHOBE MMEIOIINXCSI 3HAHUH, TaK U TIPU MIOMOIIIA METOOB OIICHKH.

OOyyaromumiicst Ha 6a30BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYUHUTHECS OOBICHSTD:

— CMBICII TOHATHH: (Qu3nueckoe sABICHUE, (PU3NYECKMA 3aKOH, THIOTE3a,
TEOpUs,BEIIECTBO, MOJIe, B3AUMOJCICTBUE, 3B€3/1a, BCceneHHas, 3J1eKTpOMarHuTHOE ToJie,
BOJIHA, (DOTOH, MOHU3UPYIOIIEE U3ITYUCHHUE;

— CMBICT (PU3UYECKUX BEIMYHMH: CKOPOCTh, YCKOPEHHE, Macca, CHia, HMITYJIbC,
paboTa, MexXaHHWUYeCKas DHEPrusi, BHYTPEHHSSI JHEprusi, aOCOJIOTHAs TeMIeparypa,
CpeaHss KMHETHYECKash YHEPTUs YaCTHIl BEIIECTBA, KOJUYECTBO TEIIOTHI, JJIEMEHTAPHBIM
ANICKTPUUYECKHUH 3apsii, paboTa BBIXO/a, TTOKa3aTe b IIPEIOMIICHUS CPEI;
— cMbIcT  (usnueckux 3aKoHOB:HBIOTOHA, COXpaHEHHMS DSHEPruu, HUMIYyJIbca U
AJIEKTPUYECKOTO 3apsja, TEPMOJNHAMHUKY, KJIACCHUYECKON MEXaHUKH, DJICKTPOJUHAMUKH,
boTorddexra;
— BKJIQJ] POCCHUMCKHX W 3apyOeKHBIX YYCHBIX,0Ka3aBIINX HAMOOJbIIEE BIUSHHUC HA
pa3BUTHE PU3HUECKON HAYKH.

OOyuyaronuiica Ha yriIyOJIEHHOM YPOBHE HOJIYYHUT BO3MOKHOCTh HAVYNUTHCS:

— TPOBEPATH  OKCIEPUMCHTAIBHBIMA  CPEJACTBAMU  BBIIBHHYTHIC  THIIOTE3bI,
dbopMyIHpys 1IeNb WCCAeA0BaHMs, HAa OCHOBE 3HAHUS OCHOBOTIOJATAIONTNX (PU3HUECKHUX
3aKOHOMEPHOCTEN U 3aKOHOB;

— OMHUCBHIBATh W aHAJIM3UPOBATh IMIOJYYCHHYIO B pe3yjibTaTe IPOBEISHHBIX
(U3UIECKUX IKCIIEPUMEHTOB HH(GOPMAIIHIO, OTIPEISTISATh €€ TOCTOBEPHOCTH;

— TIOHUMATh ¥ OOBSICHATH CUCTEMHYIO CBSI3b MKy OCHOBOIIOJIAralOMIUMHU HAYyIHBIMHU
MOHSATUSIMU: TIPOCTPAHCTBO, BpeMs, Marepus (BEHIECTBO, IOJie), IBMKCHHUE, CHIIA,
DHEPIUs;

— pemiath  AKCIEpUMEHTAIbHBIC, KaYeCTBCHHBIE W  KOJWYECTBEHHBIC  3a7adyu
OJIUMITUATHOTO YPOBHS CIIOKHOCTH, HMCIOJB3YS (U3UUYSCKHE 3aKOHBI, a TaKke
ypaBHEHUS, CBA3BIBAIONTNE (DU3HMUCCKUE BEITMUNHEI;

— aHAIM3UPOBATh TPAHMIBI TPUMEHHUMOCTH (U3UYECKUX 3aKOHOB, ITOHUMATh
BCceoOmMiA XapakTtep (yHIaMEHTAIbHBIX 3aKOHOB M OTPAaHUYCHHOCTH HCIIOJIb30BaHHMS
YaCTHBIX 3aKOHOB;

— ¢opMynHpoBaTh W peniaTh HOBBIC 3a7add, BO3HHUKAKOIINE B XOAC¢ Y4eOHO-
WCCJICIOBATEIILCKOU U TTPOCKTHOM JIEATECILHOCTH,

— YCOBEpPIICHCTBOBATh MPUOOPHI M METOABl HKCCICOBAHUS B COOTBETCTBUHU C
MMOCTaBJICHHOM 3aJ1aucii;

— HUCIIOIB30BaTh METOJBI MAaTEMaTHYeCKOrO MOJICTUPOBAaHUSI, B TOM YHCJC
MIPOCTEUIITNE CTATUCTUIECKUE METOIBI 111 00pabOTKHU pe3yIbTaTOB AKCIIEPUMEHTA.
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Coaep:xanue TUCHUIIHHBI (229 4)
1 cemecTp (894)

89 u: 67 u. mexumu, ypoku, 18 u. ;mabopatopHbie padoThl (4/6 4. B Hememo), 4 u.
KOHCYJIbTAIIUH

Pa3nesn 1 ®du3nKa U eCTeCTBEHHO-HAYYHBI MeTo/ o3Hanus (4 1)

®dusnka — (QyHIaMEHTalbHAS HayKa O Mpupoje. MeTombl HaydYHOTO HCCIICTOBAHUS
busnueckux sBiaeHuil. MojenupoBaHue SBICHUN W TMPOLECCOB MPUPOABL. [paHUIIBI
NPUMEHUMOCTH (pu3ndeckoro 3akoHa. dusnueckre TEOPUH U MPUHLHUI COOTBETCTBHSL.
Ponp m mecto u3uku B (GOpMUPOBAHHMU COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
NPaKTUUECKON AesATeIbHOCTH Mrofed. Duszuxka u xyavmypa.JlabopatopHas pabdora 1
«IlorpemHocty n3MepeHuit GU3NIECKUX BETHUUMUH»

Pa3znen 2 Mexanuka (48 1)

Kunematuka matepuajibHoii Touku (12 4)

MexaHn4ueckoe ABMKEHHE M €r0 XapakTepucTUku.KuHeMaTtnka mpsMOJIMHEWHOTO
JIBIKEHUSI MaTepUAIbHOW TOUKH. KnHEMaTnka KpUBOJIMHEWHOTO IBUKEHUSI MaTEPUATIbHON
ToukH.Penienue 3a1a4 Ha IBU>KEHUE MAaTEPUAIBHOW TOYKH.

3axonbl Mmexanuku Horotona (20 u)

Cunbl. 3akonsl Herotona.llpumenenne 3axkoHoB Hrerotona.llpumeHeHune 3akoHOB
Hrrotona.JlabopaTtopnas paGota 2 «/3ydeHme OCOOCHHOCTEH CHJIBI  TPCHHUS
(cxkonpxeHnus )». JlabopaTopHas pabota 3 «/I[BuxkeHUe Tena MmoJ AEMCTBUEM HECKOJIbKUX
cuw». JlaboparopHas padota 4 «IIpoBepka ycia0BHUsi paBHOBECHS TEID».

3aKoHbI coXpaHeHusi B MexaHuke (16 u)

Nmmynbe. 3akoH coxpaHneHus ummyibca. PeaktuBHoe nBmkenne.Pabota 1 MOITHOCTD.
MexaHnuueckas SHEpPrusi ¥ €€ BUAbL. 3aKOH COXpaHeHUs >Hepruu.JlabopatopHas pabota 5
«M3ydyeHne  3akoHa ~ COXpaHEHUsi  JHeprumy».PemieHue  3agady = Ha  3aKOHBI
coxpaHenus.IloBropenne u o0000meHue Ttembl «Mexanuka».KontponpHas pabora 1
«MexaHnka».

Pa3nen 3 OcHOBBI MOJIEKYJISIPHON (PU3UKH M TepMOTUHAMUKH (33 1)

OCHOBBI MOJIEKYJISAPHO-KHHEeTHYeCcKoi Teopun (124)

MonnekynsipHas cTpykrypa BemiecTtBa. (OOOCHOBaHHME OCHOBHBIX  TOJIOXKEHUM
MKT.Temneparypa. OcnoBHoe  ypaBHeHue MKT. VYpaBuenune Mengeneena-
Knanepona.Pemenne 3aaa4 Ha OCHOBHBIE MTOHSATHS 51 YpaBHEHHUS
MKT.3onporeccri.JITabopaTtopras padorta 6 «MccnenoBanue n306apHOTO IPOIIECCay.

ArperaTHble COCTOSIHHMSI BenlecTBa U (a3oBble mepexoanl (21 4)

@da30BbIi NEPEXO]T )KUAKOCTh-1ap. VMicrapenue, KoHAeHcaus, KulieHue. BiaxxHoCTsb.

Jlabopatropnass pabora /«M3mepenue BiaXHOCTH  Bo3ayxay.lloBepxHocTHOE
HaTspkeHue. CmvaunBanue. Kanumispasie sBiaenus. JlaboparopHas padota 8 «M3mepenue
IIOBEPXHOCTHOI'O HATSKEHUS )KUAKOCTU». TBEepbIe Tenna: CTpyKTypa U cBocTBa. Pa3oBbIi
nmepexoji TBepJoe Teno-kuakocTh.Jlabopatopuas padora 9 «U3yuenue pedopmanmu
pacTspkeHus». Pemienne 3amay mo teme «ArperatHble COCTOSHUSI BELECTBa U (a3oBbIe
nepexonpi».Pemenne 3agau  Ha moBTOpeHHe TeMbl: «MonekynsapHas — (usmka.
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Tepmomunamukay». KonTtponbHas pabota 2 «MonekynsapHas ¢usuka. ArperaTHbie
COCTOSIHHS BEIIIECTBAY.
Koncyabranumu (4 4)

2 cemectp (1404.)

132 4: 100 u. nexumu, ypoku, 32 4. maboparopHbie paboTel (6 4. B Heaemwo), 4 u.
KOHCYJIbTAIAH

Paznen 3 OcHOBbI MoOJIeKYJIsIpHOH ¢(u3uku U TepmoauHamuku (12 u) -
NPOAOJIKEHHE

OcHoBbI TepMoanHaMuku (12 4)

Buyrtpennsis sueprus. Pabora raza. IlepBsiif 3akoH TepmoguHamuku. [IpuMenenue
MEepPBOTO 3aKOHA TEPMOJMHAMUKH K H3oIpoieccam. AnuabaTHbIi mporecc. TersioBbie
nBurarend. BTopoll 3akoH TepMoAWMHAMUKHU. PelieHne 3amady Ha TEPBBIA  3aKOH
TEPMOJIMHAMUKH U TETJIOBbIC MAIIIUHBI.

Pa3nen 4 DaexkrpoauHamuka (58 4)

DJiekTpUYeckoe noJe (22 4)

DJIEKTpUYECKOE T0JIE M €ro  xapakrepuctukd. [IpuHOuMm  cynepno3uuuu
noneil.Pemenne 3amad mo teme «XapaKTEPUCTUKHU BJeKTpuueckoro mnois. [IpuHiun
cynepriozuniuu  nonei».Pabora cun  anekrpoctatudeckoro  mosis.  [lorenmmann.
OKBUMNOTEHIMATbHAS TMOBEPXHOCTh. DJIIEKTPUUYECKOE TMoje B BemecTtBe. [IpoBogHUKU U
IUDJEKTPUKH B DJIEKTPUYECKOM  MOJE.DIEKTpOoeMKOCTh. KoHneHcatop. OHeprus
KoHJIeHcaTopa.JlabopaTtopHas pabota 10 «Omnpenenenue AIEKTPOEMKOCTH
KOHJIeHcaTopay».PellleHre 3a1a4 Ha MOBTOPEHHE TEMbI «JIEKTpocTaTuka». KoHTponbHas
pabota 3«INEKTPOCTATUKAY.

3aKOHBI MOCTOSTHHOTO TOKA (24 1)

ITocTOSIHHBIN SJIEKTPUYECKHNA TOK M €r0 XapakTepUCTUKU. 3akoH Oma s ydacTka
nenu. Coeaunenue npoBoHukoB.JlabopaTtopHas padora 11 «M3yuenne 3akona Oma njis
y4acTka eI, MOCJIEI0BATEIbHOE U napajuieIbHOe COEJIMHEHUE
npoBogHuKOB».JlabopaTopHass pabdora 12 «Ompenenenne KIIJ anexkTpuyeckoro
gaitnuka».3J[C. 3akon Oma mis monHol 1nenu.JlaboparopHas pabora 13 «M3mepenue
OJIC 1 BHYTPEHHETO COMPOTHUBJICHUS MCTOYHMKA TOKay.PemieHue 3a1ay Ha 3akoHbl OMa,
COCIMHEHNE TPOBOJIHMKOB M XapaKTEPUCTUKU TOKA.DJICKTPUUYECKHM TOK B MeTauiaXx
xuakoctsx.JIaboparopHas pabora 14 «Onpenenenue 3apsiaa AMEKTPOHa». DIEKTPUICSCKUN
TOK B noJiynpoBoaHuKax. [ToaynpoBoaHukoBbIe IpruOopsl.Pelienre 3a1au Ha TOBTOPEHUE
TeMbl «IIOCTOSHHBIM ANEKTPUYECKUN TOK. OIEKTPUYECKUM TOK B  Pa3IMYHBIX
cpenax».KonrponbHas padotad «[1oCTOSIHHBIN SJIEKTPUIECKUN TOK. DIEKTPUICCKUN TOK B
Pa3JIMYHBIX CPEeIax».

MarnuTtHoe noJie. JjaeKTpoMariuTHast mMHAyKuus (12 v)

MarnutHoe ToJie U ero xapakTepucTuku.Perenue 3agay Ha OCHOBHBIE TMOHSITHS U
3aKOHbl MATHUTHOTO TMOJIsA.3aKOH JJIEKTpOMarHuTHoW wuHAyKiuu. IlpaBuno Jlenna.
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Camounnykuus.Jlabopatopuas pabdota 15 «M3yyeHue sBIEHUS DIEKTPOMArHUTHOU
UHIYKIIN.

Pa3znen 5Kose6anust u BoJIHBI (24 1)

MexaHudyeckue KoJjiedaHusi U BOJIHBI (6 1)

Mexanudeckue koieOaHusi U BOJH: BUABI, XapakTepuctuku.Jlaboparopras padora 16
«3yyeHre 3aBUCUMOCTH TepuoAa KojeOaHUs MaTeMaTUYEeCKOr0 MasTHUKA OT JJIMHBI
HUTW.

DJIeKTPOMATHUTHBIE KoJieOaHusi U BOJIHBI (18 u)

OnexkTpoMarHuTHble KojeOanus. COnpoTUBICHUE, UHAYKTUBHOCTh U €MKOCTh IIEIH.
['eHeparop 31EKTPOMArHUTHBIX KojeOanwuii.JlaboparopHass pabora 17 «MHaykTHBHOE
COTIPOTUBIICHUE B IIE€MU TepeMeHHOro Tokay.JlabopaTopHas pabora 18 «EmkoctHOE
COIIPOTUBIIEHUE B IIENU MEPEMEHHOr0 TOKa». Pemenne 3amau no teme «llepemeHHbIN
tok».IIpeobpazoBanue nepemenHoro toka. Tpancopmarop. [lepenaua u pacrpesnenenue
sHepruu.KontponbHas padora 5 «MaruutHoe nosue. KoneGaHnus u BOTHBI.

Pasznen 6 OnTuka (22 4)

Ceet m ero pacmpoctpanenue.Jlabopatopuas pabora 19 «Onpenenenre mokaszaTens
MpesoMJIeHUs cBeTa B cTekiiey. JInn3bl. [locTpoenue nzoOpaxenuil B muH3ax.OnTuyeckue
npubopsl.Jlaboparopras  pabora 20 «M3ydyenme  wm300paxeHHMsT B~ TOHKOH
nuH3e».BonHoBbie sBienus cBera.JlaboparopHas padorta 21 «M3yuenue unrepdepeHInn
cBetay. Jlaboparopnas padota 22 «M3yuenue nudpakiuu cBeray.Pernenue 3agad no reme
«BonHoBas u reomeTpuueckas ontuka».JlaboparopHas padora 23 «M3yueHue u3mydeHun
1 CcrieKTpOB. CIIEKTpaIbHBIN aHATU3Y.

Pa3znes 7/ OcHOBHBIE 3JIEMEHTHI TEOPHH OTHOCUTEIBHOCTH (2 4)

NHBapnaHTHOCTh MOAYJISI CKOPOCTM CBeTa B BakyyMme. [IpHHIIMII OTHOCHUTEIBHOCTH
OiiHmireitHa. [locTtynaTel cnenuanbHOW TEOPUUM OTHOCUTENBHOCTH. OmHOCUMENbHOCHb
epemenu. Penamueucmckuti 3aKoH clodxcenus ckopocmeiu. B3anMOCBSI3b Macchl U
SHEPruu. JHEPTruUs MOKOsI.

Pa3nen 8 DjiemeHTHl KBAaHTOBO# puznkn (14 4)

KBanrtoBas npupona ceera. @otodadpdext u ero npumenenue.Ctpoerue aroma. OMnbIThI
Pesepdopna. Teopus bopa.Pemienne 3amau no teme «Dotorpdekt. IneMeHTsl Teopuun
bopa».PannoaktuBHocTh. CTpO€HHE AaTOMHBIX siAep. SaepHble peakuuu: BUABI U
npumeHenue.Jlaboparopunas  padora 24  «M3ydyenue sBieHuss  dotodddexrar.
JlabopatopHasi pabota 25 «M3ydeHue TpeKOB 3apsDKEHHBIX YacTHID). Perienue 3amad mo
TeMe «JIEeMEHThI KBAaHTOBOW (DU3UKMY.

Koncyabranumn (4 1)

IIpomexkyTrounasi arrecranus (4 1)
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Y4yeOHO-MeTOANUECKOE 00ecIeUyeHue

IlepeyeHb OCHOBHOM JIMTEPATYPbI:

1. Kacwsanos B.A., ®usuka-10 xi1. ba3zoBbiit ypoBeHs: yueOnuk — M.: JIpoda

2. KacpsaoB B.A., ®usuka-11 k1. ba3zoBelii ypoBeHb: yueoHuk. — M.: [Ipoda

3. MockoBkuna E.I'., BonkoB B.A. Coopuuk 3amgau no ¢usuke. 10-11 xmaccor —
M.:BAKO, 2017.- 320c.

IlepeyeHb 10MOJHUTEIBHOM JIUTEPATYPHI:

4. Jlykamesa E.B. EI'D 2018. ®u3uka. 50 BapuanToB. TUNOBBIE TECTOBBIE 3a/1aHUS
ot paspabotunkoB EI'D/ E.B. Jlykamesa, H.M. YwuctsxkoBa — M.: H3marenncTBO
«Dx3ameny», 2018 — 527c¢.

Ilepeyennb y4eOHO-METOAMYECKOTO O0eCTIeYeHUsA

1. 'apanbkoBa W.A., Hacenkuna E.B. ®wusuka. MeToauyeckue yKazaHUs II0
OpraHu3alMK BHITIOJIHEHUS WHAUBUYAJTbHOTO JOMAITHETO 3a7aHusi — Xa0apoBCK, LIEHTP
nosrpapuu OCITO-XTXKT ABI'YIIC, 2019 — 59 c.

2. l'apanbkoBa W.A., Haceaxuna E.B. ®usuka. Meroauueckue ykazaHus IO
BBITIOJIHEHUIO J1A00OpaTOpHBIX paboT — Xabaposck, neHtp nonurpadun OCIIO-XTXKT
JABI'VIIC, 2019 — 45 c.

Ilepeuennb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHHUKALMOHHOH ceTu
"UuTepuer"

1. DOnextpoHHbIi y4eOHHMK (u3uMKH [DNeKTpoHHBIM pecypcl.- Pexum npocryna
-http://www.physbook.ru

2. Bes gusuka - coBpeMeHHas Gu3nKa, MaTepHaIbl, HOBOCTH, (DAKTHI. [ DIIEKTPOHHBIHI
pecypc]. -Pexxum moctyma :http://www.sfiz.ru

3. llxonbuHas ¢usuka ot CakoBuya. [DIEeKTpoHHBI pecypc]. - Pexum nocryma:
http://www.alsak.ru/

4. VYueOHO-meTonuueckass Tazeta «Dusukay. [DIEKTpOHHBIN pecypc].-Pexum
noctyna: https://fiz.1september.ru

5. «Pemy EI'D». OOpazoBarenbHbI mopTan Juisi MOATOTOBKHM K HSK3aMEHaM.
[DnexTpoHHBIH pecypc]. -Pesxkum noctyna: https://phys.reshuege.ru/

6. IlomroroBka k EI'D. [Onekrtponneii pecypc]. -Pexum  pgocryna:
www.college.ru/fizika
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Y4eOHO-TeMAaTHUYeCKU I TIJIaH

Homep Tema Koua-Bo
TeMblI 4acoB
1 cemecTp
1 @Pu3HMKa U €CTECTBEHHO-HAYYHBIN METOJ MO3HAHHUS 4
2 MexaHunka 48
3 OCHOBBI MOJICKYJISIPHON (PM3UKU M TEPMOTUMHAMHUKH 33
Koncynaprarmu 4
®dopma arrectanuu —audpepeHIMPOBaHHbBIN 3a4eT
Bcero 89
2 cemecTp
3 OCHOBbI  MOJEKYJSIpHOM  (QU3UKM W TEPMOJAMHAMHUKU 12
NPOAOJIKEHHUE
4 DIeKTpOIMHAMHKA 58
5 KoneOaHus 1 BOJIHBI 24
6 Onruka 22
7 OCHOBHBIE 3JIEMEHTBI TEOPHUH OTHOCUTEIBHOCTH 2
8 D1eMEeHThl KBAaHTOBOUN (DPM3HKHU 14
KoHcynbrammmn 4
[TpoMexyTouHas aTTecTanus 4
dopma arrecTalu — 3K3aMeH
Bcero 140
Hrtoro | 229
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TemaTuyeckoe NIAHUPOBAHUE
duszuka (229 4., 4/ 6 4 B Hee110)
1.KacbsiHoB B.A., ®usuka-10 k1. bazoBeiii ypoBeHb: yueoHuk — M.: [Ipoda
2.KacpsHoB B.A., ®uszuka-11 ki. ba3oBsiif ypoBeHb: yueOHUK. — M.: JIpoda
3.MockoBkuHa E.I'., Bonkos B.A. Coopnuk 3ana4 no ¢puzuke. 10-11 kmacest — M.:BAKO, 2017.- 320c.

Ne [Koa Conep:xanue Jlomamnee I[lnannpyemble pe3y/abTaThbl 00y4eHUsI Buabl u
-BO MarepuaJia 3aJlaHue dopmbi
4aco IIpexmeTHbIE MeTanpeamMeTHbIe KOHTPOJIst
B

| cemecTp

1. KacpsnoB B.A., ®usuka-10 ki. bazoBslii ypoBeHb: yueOHuk — M.: [Ipoda
2. Mockoskuna E.I'., Bonkos B.A. Coopnuk 3anau o ¢usuke. 10-11 xkmaccst — M.:BAKO

Pa3znen 1 ®u3uka u ecTeCTBEHHO-HAYYHbINH MeTO/ MO3HAHUA (4 1)

1 2 | ®u3nka U €CTeCTBEHHO- §1-4 -3HaTh  omnpeeneHuss  ¢usnyeckux | PeryJsiTuBHbIe: yMeHue CP
Hay4HbIN METOJ ITOHSATUI: 0a3oBbIC ¢u3nveckne | COOTHOCHUTh  CBOM  JICHCTBHS  C
[TO3HAHUS BEJINYUHBI, ¢buznueckuit 3aKOH, | IUIAHUPYEMBIMHU pe3ynbTaTamy,

HayyHasl TUIIOTE3a, MOJENb B (PU3UKE U | OCYLIECTBIIATh  KOHTPOJb  CBOEH
MUKPOMHpE, DJJIEMEHTapHass 4YacTULa, | ACATEIbHOCTH B rporecce
(dbyHIaMeHTaJIbHbIE B3aUMOJIEHCTBUS. JIOCTHKECHUS pe3yabTara,

-J1e11aTh BBIBOJIbI 0 IPaHUIIAX | ONPENeNsiTh CHocoObl JEHCTBHHA B
IPUMEHUMOCTH (PU3MYECKUX TEOpHi, | paMKax MpPEUIOKEHHBIX YCIOBUN U
UX IMPEEMCTBEHHOCTH, CYIIECTBOBAHUU | TPeOOBaHMIA

CcBA3¢M M 3aBUcHMOCTM  Mexny | KoMmmyHukaTuBHbIe:

(bU3NYEeCKUMHU BETHYMHAMM. dbopmynupoBaTh, apryMeHTHPOBATh
-MHTEPIPETUPOBATH (bu3MUECKyI0 | U OTCTauBaTh CBOE MHEHHUE

uHpopMaluio, noxydeHnyro ot apyrux | [loznaBarenabHble: pa3BUBaTh
HUCTOYHUKOB MOTHBBl W  HHTEpechl  CBOEH

IM03HABATEIbLHOM JeSITeIbHOCTU
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Ne [Koa Conep:xkanue Jdomamnee Ili1anupyemMble pe3yJibTaThl 00yUeHUs Bupabl n
-BO MaTepuaJa 3ajaHue dhopmbl
Haco IIpenmerHbIe MeTanpeameTHble KOHTPOJISA
B

2 2 |JI/p 1 «lorpemnoctu | OdopmieHue JIP
U3MepeHuil (pu3HUeCKux paboThI
BEJTMYUH»

Paznen 2 Mexanuka (48 4)
Kunematuka MmatepuajabHoii Touku (12 4)

3 2 | Mexanudeckoe §5-7 -3HaTh  ompeneneHuss  (U3NYECKUX | PeryJisiTHBHBIE: YMEHUE OLICHUBAThH 010
JIBUKCHHE u ero MOHATHI: MEXaHMYECKOe JBHKEHHE, | IPABUJIBLHOCTH BBIMOJIHEHUS YUeOHOU
XapaKTEPUCTHUKH. MaTepuaibHas TOYKa, TEJIO OTCYeTa, | 33Ja4i, COOCTBEHHbIE BO3MOKHOCTH

cucrema oTCYeTa, TpaekTopus, | e€ pelieHus OCYIIIECTBICHHS
paBHOMEpHOE MPSIMOJIMHEIHOE | OCO3HAHHOTO BbIOOpa B y4eOHOW U
JBUKEHHE, PaBHOYCKOPEHHOE U | TO3HABATEJIBHOMN 1eATEIbHOCTH

paBHO3aMeIJICHHOE newkenve, | KoMMyHuKaTuBHbIE: YMEHUE
paBHOIIEpEMEHHOE JBUKECHHE, | OCO3HAHHO HCIOJIb30BaTh PEUYCBHIC

4 7 | KumemaTuka §8-10 nepuoanyeckoe  (BpallaTeIbHOE U | CPEACTBA B COOTBETCTBUM C 3ajladyei CP
NPSAMOJIMHEHHOTO KoJsiebaTeabHOe) JBUKEHUE, | KOMMYHUKAlMU U1  BBIPAKEHUS
JBHIKCHHUS rapMOHHYECKHE KoJIeOaHus; CBOUX YYyBCTB, MBICIIEH u
MaTepHaIbHON TOUKH. -O0BSICHATh SIBIICHUS: TOCTYIATENbHOE | MOTPEOHOCTEN;

5 2 | Pemenne 3anad o Teme | CoopruK 3amaq | ABHKCHHE; JIBUKEHHE I10 OKPYKHOCTH C ITo3naBaTtenbHbIE: yYMEHHE P3
«[TpsavonHHeiiHOe MIOCTOSIHHOM M0 MOJYJII0 CKOPOCTBIO; | ONPENENsATh  IMOHSATUS, CO3JaBaTh
DABHOMEpHOE JIBHIKEHHE JIBIDKEHHUE Tella, OpOIIEHHOTro Mo | 0000IIeHUS, YCTaHABJIUBATh
MaTepHaTLHOH TOUKI. yraoM K  TOPHU30HTY; CBOOOJHOE | aHAJOTHH, KIacCU(UIINPOBATH

6 2 | Pewenne 3anau mo Teme | COopruk samau | NAACHAE TeN; OTHOCHUTEIILHOCTh P3
«IpssmonuHeitHoe ABHKCHUS,

PABHOYCKOPEHHOE -U3MEePSATH/HAXO/IUTh: MTHOBEHHYIO
JIBIDKCHHE CKOPOCTh " yeKopeHue  mpn
MATEpPUAITLHOM TOUKI. pPaBHOMEPHOM MPSIMOJIMHETHOM

7 > | Knnemarnka §12 JIBUJKEHUH, LIEHTPOCTPEMUTENLHOE T
KPHBOIHHEIHOTO yCKOpeHue npu PaBHOMEPHOM
IBIKCHIAS JBWKEHUH IO OKPYXHOCTH, MYyTh H
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Ne [Koa Conep:xkanue Jdomamnee Ili1anupyemMble pe3yJibTaThl 00yUeHUs Bupabl n
-BO MaTepuaa 3ajlaHue dhopmbI
qaco IIpexmeTHbIC MeTanpeameTHble KOHTPOJISA
B

MaTepUaIbHOU TOUKH. CKOPOCTh Tella IpU pPaBHOMEPHOM U
PaBHOYCKOPEHHOM MPAMOJIMHEHHOM
IBUKEHUH. [IpefcTaBiiTh pe3ylbTaThl
8 2 | Pemenue 3a):[f1q o reMe | COOpHHK W3MepeHHMHl M BRMWCTCHHA B BHIE P3
«Kpuonuneiitnoe 3aza4 TaGITHI H TPadUKOB;
ABIDKCHHC -IIOHUMATh CMBICTT OCHOBHBIX
MaTCpHaIEHOM TOUKID. (UBUYECKUX  3aKOHOB  (TIPHHIIUIIOB)
YpaBHCHHUIA: KHHEMAaTU9ICCKHEC
YpaBHEHHUS [IBIKEHUS B BEKTOPHOU H
CKAJIApHON (opMax JJsi Pa3IMYHbIX
BUJIOB  JIBIDKCHHUA, MpPeoOpa3oBaHUA
lanmmnes;
-MCIIONIb30BaTh TOJYyYCHHbIC 3HAHUS B
IIOBCEJHEBHOM KU3HU: y4er
OTHOCHUTEJILHOCTH JIBHYKEHUS
3akonbl Mexanuku Hoorona (20 u)
9 2 | Cubl §17-20 -00BSICHSITD SIBIICHUS: uHepuus, | PeryisitTuBHble: yYMEHHE b
B3alMOJIEIICTBHE BCEMHUPHOTO | CAMOCTOSITEIbHO IJIAHUPOBATH IMYTH

10 2 | Jl/p 2. «M3yueHune Odopmitenne TATOTCHUS, YIIPYTOCTH, TPEHWUSI, | TOCTIKEHUS TIeJIeH, B TOM YHCIIE JIP

0COOEHHOCTEN CHIIBI paboThI HEBECOMOCTH U MEPETPY3KU; allbTepHATUBHBIE, OCO3HAaHHO

TPEHUS (CKOIbKEHUS)».

-3HaThb  ONpeleNeHus  (U3HUECKUX
MOHSTHI: MaTepuabHasl TOUKA, MOJEIb
B (u3MKe, HWHEpHHaIbHAs CHCTEMa
oTcueTa, CHWJIa, Macca, COCTOSHUE
CHUCTEMBI  TEJ, CHJIa BCEMHPHOIO

TATOTCHHUA, HWHCPTHAaA u
TpaBUTalMOHHAA Macchl, nepBas
KOCMHYCCKas CKOpPOCThD, cHulia

YOPYTrOCTH, BEC Tejla, CHJIBI TPEHUS,
MOMEHT CHJIbI, TIJIEYO CUJIBL;

BBIOMpaTh Hanbonee >(PQPeKTUBHBIC
CrocoObl  pemeHuss Y4eOHBIX U
MI03HABATEJIbHBIX 33]a4
KommyHukaTuBHbIC:
dbopMynupoBaTh, apryMeHTHPOBATH Y|
OTCTauBaTh CBOE MHEHHE
Ilo3HaBaTenbHbIE: OCO3HAaHHO
BbIOMpaTh HambOonee 3(p(deKTuBHBIC
CcrocoObl  pemieHuss y4eOHBIX U
MO3HABATENIbHBIX 33124
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Ne [Koa Conep:xkanue Jdomamnee Ili1anupyemMble pe3yJibTaThl 00yUeHUs Bupabl n
-BO MaTepuaa 3ajlaHue dhopmbI
4aCo IIpenmeTHbIe MertanpeamerHbie KOHTPO.Is1
B

11 2 | Pemenue 3amau mo reme | COOpHUK -[IOHUMATh CMBICII OCHOBHBIX P3

«CHIbl B MEXaHUKEY 3aj71a4 bu3MYeCKUX  3aKOHOB  (IIPUHIIMIIOB)
YpaBHEHUI: OCHOBHOE YTBEpP)KICHHE
MEXaHHKH, 3aKOHBl HbI0TOHA, IPUHIIHIT
OTHOCUTEJIbHOCTH B MEXaHUKE 3aKOH
BCEMUPHOTO TATOTEHUs, 3aKoH ['yka,
yCIIOBUE  paBHOBECHH, «30JI0TOE»
MIPABUJIO MEXAHUKU;
-U3MEpATh:  Maccy, CUJIy;  CHIY
BCEMHUPHOTO TATOTCHUS, CHITY
VIOPYTOCTH, CUITY TPEHUs, BEC TeNa;
-HCIIOJIB30BAaTh TIOJNYYCHHBIC 3HAHUS B
12 2 | 3axons: HeroTona § 13-16 MOBCEIHEBHOM JKU3HU (HApUMeEp, Y4eT b.P3
WHEPIHH, y4eT TPSHUS TPU IBUKCHUU
13 2 | Pemenue 3ama4 o reme | COOpHHUK 10 Pa3ITHYHBIM OBEPXHOCTSIM) P3
«[IpumeHeHme 3aKOHOB samau m.10-11
Herotonay»
14 2 | JI/p 3 «/Imwxenune tena | Odopmienne JIP
MOJT IEICTBUEM paboTh
HECKOJIBKUX CHII»
15 2 | Pemenne 3ama4 o reme | COOpHUK P3
«IIpuMeHeHne 3aKOHOB 3amay m.12-14
Hprotonay.
16 2 | Pemenue 3a1a4 no reme | COOpHUK P3
«ITpuMeHeHune 3aKOHOB 3amay m.12-14
Hprotonay.
17 2 |JIp 4 «[Iposepka | OdopmiieHne JIP
yCIOBUS paBHOBecHS | pabOTHI
TEI»
18 2 | Pemenue 3a1a4 no reme | COOpHUK P3
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Ne [Koa Conep:xkanue Jdomamnee Ili1anupyemMble pe3yJibTaThl 00yUeHUs Bupabl n
-BO MaTepuaia 3ajaHue ¢hopmbI
Haco IIpenmerHbIe MeranpeamerHbie KOHTPOJISA
B

«Y cioBue paBHOBECHS 3a1a4
TBEPJbIX TEI»
3akoHbI cOXpaHeHHus B MexaHuke (164)

19 2 | Ummynsce. 3akon §22-23 -00BSCHATH sBiicHus: | PeryasiTuBHbIe: BJIAJICHUE CpP
COXPAHEHHUS UMITYJIbCa. B3alMO/ICICTBUE; OCHOBaMHU CaMOKOHTpOJI,
PeakTuBHOE ABMXKEHUE. -3HaTh  ONpenesieHus  (U3NYECKUX | CAMOOILICHKH, MPUHATUS pPELIeHUH U

20 2 | Pemrenne 3amau o teme | COOpHUK 33734 | MOHATUM: HMITYJIbC, paboOTa CHIIBI, | OCYIIECTBICHUS OCO3HAHHOTO P3
«3aKoH COXpaHEHUs MOIIHOCTb, KHHETHYECKas dHeprus, | Belbopa B yueOHOH u
HMMITYJIbCa» [OTEHLIMAIbHAs SHEprus, | IO3HaBaTEIbHOU NEATEIbHOCTH

21 2 | Pabora u MOIITHOCTE. § 24,25 MexaHuueckas  (monHas) — sHeprus, | KoMMyHUKaTUBHbIE: YMEHUE DO

KOHCEpBATUBHbIE M JMCCUIIATUBHBIE C | OCOBHAHHO HCIIOJIb30BATh pPEUYEBBIC

22 2 | Mexanudeckas oHeprus | § 26-29 Wibl, 3aMKHyTas  (M30JIMPOBAHHAsSI) | CPEJICTBA B COOTBETCTBHUH C 3aJadyeid @0
U ee BHUIBL.  3aKOH CHUCTEMA, KOMMYHHKAIIUA JUIA  BBIPAKCHUS
COXpaHEHUs SHEPTUH. -[IOHUMATh CMBICIT OCHOBHBIX | CBOUX 4yBCTB, MBbICIEN "

23 | 2 |Jl/lp 5.  «UMsydenme | OpopmieHue | Gpu3MYIECKUX 3aKOHOB  (IIPUHIMIIOB) | TIOTPEOHOCTEMH JIP
3aKoHa COXPaHCHHUSA | pabOTEI YPaBHEHUN: 3aKOH coxpaneHus | Ilo3HaBaTeJbHbIE: OCYLIECTBICHUSA
SHEPTUN. UMITyJIbCa, 3aKOH COXpaHEHHUs | OCO3HAHHOTO BbIOOpa B Y4eOHOH M

MEXaHUYECKOM SHepruu, TeopeMa o0 | MO3HABATEIbHOU JesITeIbHOCTH

24 | 2 |Pemenne 3amau  Ha | COopHuK V3MEHEHUH KHUHETUYECKOW DHEPIUH, P3

3aKOHBI COXpPAHCHH. 3a7a4 m.22,26 | ypapHeHMEe H3MEHEHHS MEXaHHYECKOH
SHEPTrUM MOJ IEHCTBUEM CHJI TPEHUS;
25 2 | IloBropeHue u | CoopHuK -MCIIONIb30BaTh IOJYYCHHBIE 3HAHUSA B P3
obobuienne TEMBI | 3anay .27 TIOBCEJHEBHOM  JKW3HHM  (Hampumep,
«Mexannkay. OLICHMBAaHUE PAa0OTHI Pa3UYHBIX CHII

26 2 | K/pl «Mexanuka» 3amaun (Ipd  TOXbEME, CKOJBKCHHH M KP
KaueHUH Ipy30B), CpaBHEHHE

MOIIHOCTH Pa3IMYHbIX ABUTATEIEH)

Pa3nesa 3 OcHOBBI MOJICKYJISIPHOH (PM3MKH M TepMoAnHAMHUKH (334)

OcHOBBI MOJICKYJ/ISIDHO-KHHETHYeCKOH Teopuu (124)
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Ne [Koa Conep:xkanue Jdomamnee Ili1anupyemMble pe3yJibTaThl 00yUeHUs Bupabl n
-BO MaTepuaJja 3a/laHue ¢opmbI
qaco IIpexmeTHbIC MeTanpeameTHble KOHTPOJISA
B

27 2 | MonexynspHas § 37-38 -O0BSICHATh  sIBJIEHUs: OpoyHOBcKoe | PeryiasiTuBHbIE: yMEHUue Cp
CTPYKTYpa BEIeCTBa. JBIDKEHUE, B3aUMOJICHCTBHE MOJIEKYJ, | COOTHOCHTb CBOM  JICHCTBHS  C
ObocHOBaHME OCHOBHBIX -3HaTh  oOmpefeleHuss  (PU3NYECKUX | IUIAHUPYEMBbIMU pe3yiabTaTamMi,
nonoxxenut MKT. IIOHSATUI: KOJIMYECTBO  BEIIECTBA, | ONMPEIENATh CHOCOOBI JEHCTBHHA B

28 2 | Pemenne 3amau mo teme | COOpHMK 3a7a4 | MOJISIpHAsl Macca; paMKax NPEeJIOKCHHBIX YCIOBUU H P3
«OCHOBHBIE -00BSICHATh  SIBIEHUA: OpPOYHOBCKOE | TpeOOBaHUI
xapakrepuctuku MKT» JBIDKEHUE, B3auMoieiicTBUe MoJiekys1; | KoMmMyHuKaTUBHBIE:

29 2 | Temneparypa. OcHoBHOe | § 39-42 -3HaTh  ompeneneHuss  (GU3NYECKUX | GOPMYIHUPOBATh, AapPryMEHTHPOBATh b
ypasaenne MKT. HNOHATUI:  KOJIMYECTBO  BEIIECTBA, | M OTCTauBaTh CBOE MHEHUE

30 2 Pemenue 3amay mo reme C60pHI/IK MOJIIpHas Macca, ITo3naBaTeIbLHBIE: pa3BUBaTH P3
«OCHOBHOE ypaBHEHHE 3amay 11.29-31 |-IIOHUMATh CMBICII OCHOBHBIX | MOTUBBI U HHTEpPEChl  CBOEH
MKT». (¢U3NYEeCKUX TPHUHIUIOB: OCHOBHBIC | IIO3HABATEIFHON JEATEIHHOCTH

31 2 | YpaBuenue Menneneepa- | § 43 - 44 II0JIOKCHHUA MOJICKYJISIPHO- b
K_]]anef/'lp()Ha_ KHHCTHYCCKOU TCOPHUU,
30mporieccl. -UCIIONIb30BaTh IOJYyYEHHbIE 3HAHUS B

32 2 | Jl/p 6 «MccnenoBanue O¢opmienne | MOBCETHEBHOI KU3HH (HAIPUMEp, y4eT JIP
M306apHOTO IPOLEcca». | paboThl pasIMYHBIX CBOMCTB TIa3000pa3HbIX,

KHUJIKAX U TBEPJBIX TEI).
ArperaTHble COCTOSTHHA BeliecTBa U (pa3oBbie nepexoasni (21 4.)

33 2 | ®a3oBbli nepexon | § -0OBSACHATH  SIBIIGHUS:  HcHapeHue, | PeryjJsiTuBHble: paboTaTh| b
KHUJIKOCTB-TIap. KOHJICHCAIWS,  pPAaBHOBECHE  MEXIYy | HHIMBUAYAIFHO W B TPYIIE;yMEHUE
Hcnapenue, KHUJIKOCTbIO M Ta30oM, KPHUTHYECKOE | COOTHOCUTh  CBOM  JCWUCTBUS
KOHJ/ICHCAIUS, KHUIICHHUE. COCTOSIHWE, KUTICHHE, CXKIDKEHHE Ta30B, | TNIAHUPYEMbIMA pe3yJbTaTamu,
BrnaxHOoCTb. BJIQKHOCTh BO3JlyXa IIOBEPXHOCTHOE | ONPENENATh CHOCOOBl JecTBUH B

34 2 |Jllp 7. «U 3mepenne | OpopmiieHne | HATSHKCHHE, CMAYMBAHKE, KAWUIAPHBIC | pAMKAaX IIPEUIOKCHHBIX YCIIOBUH M| JIP
BJIQKHOCTH BO3JIyXay. paboThI SIBIICHMUS, TpeGoBaHUI

35 2 | Pemenne 3amau mo teme | COOpHUK -3HaTh onpeneneHuss  gusnueckux | [lo3HaBaTeJbHBbIE: YMEHUE P3
«BnaxxHOCTB» 3amaq MOHATHIL: HACBHIIIEHHBIN U | CO3/1aBaTh, IPUMEHSTh U
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Ne [Koa Conep:xkanue Jdomamnee Ili1anupyemMble pe3yJibTaThl 00yUeHUs Bupabl n
-BO MaTepuaa 3ajlaHue dhopmbI
4aco IIpexmeTHbIC MeTanpeameTHble KOHTPOJISA
B
36 2 | [loBepXHOCTHOE § HEHACBHIIICHHBIM ~ Tap, KPUTHYECKas | MpeoOpa30BbIBATh 3HAKH M CUMBOJIBI, (O10)
HaTsH)KEHUe. TEMIICpaTypa, a0coroTHAS H | MOACIIM W CXEMbI JII PCHICHUA
CMaunBaHHe. OTHOCHUTEINIbHAsl BIIQXXHOCTh BO3JlyXa, | yueOHBIX M MO3HABATEIbHBIX 3ajad,
KannnnﬂpHme SIBJICHUSL. TO4YKa POChI, MapUHUAJIBHOC [JAaBJICHUC | pa3BUBATb MOTHUBbBI W HUHTCPCCHI

37 2 |J/p 8 «smepennue | Opopmichue | BOMHOTO napa; MOBEPXHOCTHAS | CBOEH M03HABaTEIbHON TP
TOBEPXHOCTHOTO paBOTHI SHEprus, cuita MMOBEPXHOCTHOTO | JICSATCILHOCTH
HATSOKCHUS KHTKOCTI. HATSDKeHMs, MEHHCK, naBieHue 1oJ | KoMMyHHKaTHBHbBIE:

38 2 | Teepasic Tona: | § UCKPUBJICHHON MMOBEPXHOCTHIO | (hOPMYIIHPOBATH, _ apryMeHTHPOBATh T

. JKUJKOCTHU, BHICOTA MOJHATHUS KUAKOCTH | U OTCTaUBATh CBOE MHEHHE
CTPYKTypa H CBOICTBa. ]
da30BbIl nepexon B KalMILIAPC,
TBEIOE TEIO-KHIKOCTD, -[IOHUMATh CMBICTT OCHOBHBIX
¢u3nvecKux  3aKOHOB  /IIPUHITUIIOB

39 2 | Up 9 «Msysenne | Oopmrenne YpaBHEHUN:  3aBHUCHUMOCTb  BBICOTHI P
Ae(opmaLuy paboTbI MOJMHATUS >KHJIKOCTH B KaIMJUIIPE OT
PACTAKCHIAY . MOBEPXHOCTHOTO HATSKCHHS,

40 | 2 | Pemenne 3anau no teme | COOPHHK 3aBUCHMOCTh  TEMIIEPATYPhl  KUIICHHS P3
«ArperathHsle  cocTosHus | 3aAad JKUIKOCTH OT JABJICHUSL,
Bemectsa M dasosble -ACTIONIb30BaTh IOJTyYCHHBIE 3HAHHS B
HEPEXOIBD». MOBCETHEBHOM JKU3HU (HApUMeEp, Y4eT

41 2 | Pemenwe  3amau  ma | COOpHHUK KaMWUIIPHBIX ~ SBJICHUMA B OBITY, P3
MOBTOPCHUEC TEMBI: | 3a4aq MOJIb30BATHCA npubopamu I
«MoutekynsipHast U3MEpEHUs BJIQXKHOCTH, y4er
¢buznka.». BJIa’KHOCTH)

42 2 |Kp 2 «Monexynsipras | COopHHK -OOBSICHATh SIBJICHUS: TUIABJICHUE U KP

dusuKa. ArperatHble | 3a1a4 OTBepJieBaHUE, M3MEHEHUE 00BeMa Tena

COCTOAHHA BECIICCTBA).

Mpy  IJIaBJIEHWW ©  OTBEPJ/ICBAHUH,
nedeKThl B KpUCTaIax;
-3HATh onpeesIeHUs (buzmIecKux

TIOHSITHIA: KpUCTAJUIMUECKHE u
aMmopdHBIE  TeNa, KPHUCTALTHYECKas
penieTka, KUJKUE KPUCTAJLIHI,
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KoJ
-BO
gaco

Conep:xkanue
MaTepuaJa

Jlomainee
3aJlaHue

Ili1anupyemMble pe3yJibTaThl 00yUeHUs

IIpeameTrHbie MeTanpeamerHbie

Buani u

¢popmbl
KOHTPOJIs

yaeabHas TEeIioTa UUIABJICHUSA,
noauMopdu3M, aHU30Tponus, (hazoBbie
Mepexo/ibl, TPOMHAS TOYKA;

-IIOHUMATh CMBICTT OCHOBHBIX
(U3UYECKUX  3aKOHOB  /TIPUHIIUIIOB:
3aBUCUMOCTh TEMIIEPATyphl TUIABJICHUS
OT JaBJIEHUs, 3aBUCHUMOCTh  THIIA
KpHUCTasia oT Xapakrepa
B3aMMOJICIICTBUSI aTOMOB U MOJIIEKYIL,
00pa3yromux KprucTaur,

-MCIIOJIb30BaTh IOJTYYEHHbIE 3HAHUS B
MOBCCTHEBHON  KHW3HU  (HAmpumep,
3aMOpo3Ka MPOJYKTOB, BBIOOD
MOHHUTOPOB, M3TOTOBIICHHBIX Ha
texHonoruu «KK»).

43

MonexynspHas Gusnka u
arperaTtHble  COCTOSIHUS
Bemiectsa. O6o0maromee
3aHATHE.

CoopuuK
3aaq

P3
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Ne  Koa Conep:xkanue Jdomamnee Ili1anupyemMble pe3yibTaThbl 00yUeHUst Buabi u
-BO MaTepuaJa 3aJaHue IIpexmeTHbIE MeTanpeameTHble dopmbl
yac KOHTPOJIA
0B

IlcemecTp
1. KacbsnoB B.A., ®uszuka-10 ki. bazosslii ypoBeHb: yueOHuk — M.: [Ipoda
2. KacwesanoB B.A., ®usnka-11 k1. ba3osriii ypoBens: yueonuk — M.: Ipoda
3. Mockoskuna E.I'., BonkoB B.A. Coopnuk 3aga4 o pusuke. 10-11 xmaccet — M.:BAKO
Pasznen 3 OcHoBbI MosieKyIsApHOil pu3nku u tepmoanaamMuku (124) — [TPOJJOJDKEHUE
OcHoBbI TepMoaHAMHUKH (124)
44 2 | Bayrpennstst  sHeprus. | §55-57 -00BSICHTh SIBJICHUS: HeoOpaTUMOCTh | PeryJsiTuBHbBIe: YyMEHHE COOTHOCUTH 010
PaGora raza. IlepBbrit MIPOLIECCOB B MPUPOJIE; CBOM JICHCTBUSL C IUIAHUPYEMbIMU
3aKOH TEPMOJIMHAMUKH. -3HaTh  OmpeneicHus  (PU3MYECKHX | pe3yJbTaTaMH, OIPEACIATh CIIOCOOBI
45 2 | Pemenue 3amau o teme | COOpHUK HOHATHUH: cTerneHel CBOOOJIbI, | ACHCTBUI B paMKax IMPEIOKEHHBIX P3
«BennuuHbl 3aga4d n.34 BHYTPEHHSISI DHEPTHS HJICAUTHHOTO Ta3a, | YCIOBUN U TpeOOBaHUMN
TEPMOJMHAMUKH. paboTta B TepMoJuHaMMKe, KoaudecTBO | KoMmMyHHKaTHBHbBIE:
[TepBsrit 3aK0H TEIJIOTHI, TEIUIOEMKOCTh,  yAeNbHas | GopMyIupoBaTh, apryMEHTHPOBATH
TEPMOJANHAMUKH TEII0EMKOCTh, HEOOPATUMBII TPOIECC, | U OTCTauBaTh CBOE MHEHHE
46 2 | llpumenenue  mepBoro | §58 aauabatHeli npouecc, KIIJ] neurarens, | [lo3naBare/bHblIe: pa3BUBaTh T
3aKOHa TEPMOJIMHAMMKHU uukn Kapao; MOTHUBBI U  HMHTEPECHl  CBOEH
K M30IIpoLIECCaM. -[IOHUMATh CMBICTT OCHOBHBIX | IO3HABATEIbHOU JEATEIIbBHOCTH
AnmabatHblif poriecc. Gbu3MYECKUX TPHUHIMIIOB /IPUHIIUIIOB
47 2 | TemnoBble aBurarenu u | §59-69 YpaBHEHUMN: 3aKOHBI TEPMOJIUHAMUKH, CP
XOJIOAWIbHBIE MAIHHBEIL. teopema KapHo, nmpuHIMNBI necTBuUs
Bropoit 3aKO0H TEILIOBOM M XOJIOJUIFHOM MAIIlHH;
TCPMOJUHAMHUKU. -UCIIOJIb30BATh IIOJTYYCHHBIC 3HAHUSA B
48 2 | Pemreuune 3a7a4 Ha | COOpHUK MMOBCEHEBHON >KM3HU (HATpUMeEp, TpH| P3
HepBBIfI 3aKOH | 3a7a4 ONCPpUPOBAHHUU TTOHATUCM «BHYTPCHHIS
TepMOJII/IHaMI/IKI/I u 3Hepr1/1$[» B IMIOBCCOAHCBHOU »XHW3HU yqu
TEeILIOBhIE MAIlINHEI. H606paTI/IMOCTI/I MpoIeCcCoB B IMPUPOIAC
49 2 | O606mmeHnune Tembl | COOpHHK npu [IPOBE/ICHUH pasInYIHbIX KP
«OCHOBBI 3a1ay OKCIIEPHMEHTOB).
TEPMOJIMHAMUKHI)
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Paznen 4 Daexrpoaunamuka (58 1)

JyleKTpHYecKoe moJie (22 4)

50

DIeKTpUYECKOe MoJIeC U
€ro XapaKTEePUCTHUKHU.
[TpuHIUI CyneprIo3uIIuu
TOJICH.

§77-83

o1

Pemenue 3anad no reme
«XapaKTEepPUCTUKU
NEKTPUYECKOTO TTOJI.
[IpuHnun cyneprno3unuun
TIOJIEHY.

COopHHK
3a1a4 .39

52

Pemenne 3amau mo reme
«XapakTepUCTUKHU
3JIEKTPUYECKOTO MOJIA.
[IpuHuun cyneprno3uumn
TIOJICH».

Coopuuk
3aa4

53

Pa6oTa cui
3IEKTPOCTATUUECKOTO
noxad. ITorenuann.
OKBUITOTEHIIHAJILHAS
MTOBEPXHOCTb.

§84-85

54

Pemenne 3amau mo teme
«DHepreTuyeckKne
XapaKTCpI/ICTI/IKI/I
AJIEKTPUYECKOTO OIS

CoopuuK
3aaq

55

DIEeKTpUYECKOe MoJIE B
BemiecTBe. [I[poBoIHUKH
U IADJIEKTPUKU B
AJIEKTPUYECKOM TTOJIE.

§86-89

56

DNEeKTPOEMKOCTb.
Konpaencarop. DHeprus
KOHJICHCATOPA.

§90-93

57

Pemrenue 3agad mo reMme
«Konaencarop u ero
XapPaKTEPUCTUKI

CoopaHK
3amaqy

-00BACHATH ABJICHUS: IEKTPU3ALUS Tell,
B3aUMOJICHCTBUE HEIOBUKHBIX
IIEKTPUYECKUX 3aps70B BHYTpY|
OJHOPOIHOIO JUDJIEKTPHUKA,
AIIEKTPOCTATUYECKAS 3aIuTa,
MOJISIpA3aLUs JUJIEKTPUKA

-3HaThb OIIpeeICHUs bu3nyeckux|
ITOHSATUI: JIEKTPUYECKUI 3apsin,
AJIEMEHTApHbIE YaCTHUILBI, MIEKTPUUIECKOE
noie, JNEKTPOCTATUYECKOE noie,
HaAIPSDKEHHOCTb  JIEKTPUYECKOIO  I10JIs,
JIMHUN HAIPSHKEHHOCTH AJIEKTPUYECKOTO)
I10JIs1, OJHOPOJHOE I10JIE, TIOBEPXHOCTHAS]
IUIOTHOCTb ~ DJICKTPUYECKOTO  3apsja,
00BbeMHasl IJIOTHOCTh 3JIEKTPUYECKOIO
3apsAza, NOTCHIMAIBHASL dHEPIrUus 3apsaia)
B OJHOPOJAHOM DJIEKTPUUYECKOM IIOIIE,

SHEPTUA B3aHMOJICHCTBUS TOYCYHBIX|
3apA10B, IOTCHIMAJ]
SJICKTPOCTATUYCCKOI'O I10J141,
O9KBHUIIOTCHIMAJIBHBIC IMOBCPXHOCTH,
SJICKTPHUYICCKasA €MKOCTB, C€MKOCTH
IIJIOCKOT'O KOHACHCATOpAa, OHEPIUs
SJICKTPHUYCCKOTO I1O0JIA;

-IIOHUMAaThb CMBICJI OCHOBHBIX|

(Gu3NYECKUX 3aKOHOB /TIPUHIUIIOB

ypaBHeHui: 3akoH KyioHa, mnpuHIun
CYNEpPHO3UIMU TOJIEH, CBS3b MEXIY
HAIPSHKEHHOCTBIO  AJIEKTPOCTATUYECKOTO
10JIA n PAa3HOCTBIO IIOTECHIIUAJIOB,
3aBUCHUMOCTh €MKOCTH CUCTEMBI
KOHJICHCATOPOB OT THUIA UX COCIMHEHNS,
-UCIIOJIb30BaTh IIOJyYCHHBIE 3HAHUS B

PeryasitTuBHble:
YMEHHE COOTHOCUTH CBOU JICMCTBHUS
C IUIAHUPYEMBIMH pE3yJbTaTaMH,

OCYLICCTBIIATh ~ KOHTPOJIb  CBOCH
JeATEIIEHOCTH B nporuecce
JOCTHIKCHUS pe3yiibTaTa
IMo3naBaTebHBIE: pabora c
uH(popManuen;
KoMMyHHKaTHBHBIE: yMeHHe
OpraHu30BBIBATH yueOHoe
COTPYIHHYECTBO U  COBMECTHYIO

JIeATEIbHOCTD B IPYIIIE

CP

P3

P3

010

P3

CP

010

P3
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58 JI/p 10 «Onpenenenune OdopmiieHre | MOBCETHEBHOW JKM3HU: YYET B OBITY| JIP
ANEKTPOEMKOCTH paboThI SBJICHUS DJIEKTPU3ALIUU TEJl.
KOHJICHCATOPay. -3HaThb  ONpeleNeHus  (U3HUECKUX
59 Pemenue 3anau Ha Coopuuk IIOHSATUI: 3JIEKTPUYECKUN 3aps, P3
IIOBTOPEHUE TEMBI 3a1a4 .43 JJIEMEHTapHBIE YaCTHULIBL,
«DJIEKTPOCTATUKA» AIIEKTPUYECKOE noie,
60 K/p3«Dnexrpocratukay. | 3amaun AIEKTPOCTATHYECKOE oJe, KP
HAIPSDKEHHOCTh AJIEKTPUYECKOTO IOJIS,
JTUHUT HaNPSHKEHHOCTU
AJIEKTPUYECKOTO  MOJs, OJHOPOJIHOE
mojie,  IMOBEPXHOCTHAas  IUIOTHOCTH
AIIEKTPUYECKOTO  3apsiia, O0ObeMHas
IUIOTHOCTh  JIEKTPUYECKOrO  3apsija,
NOTEHLMAJbHAsl JHEprus 3apsga B
OIHOPOJAHOM  BJIEKTPHUUECKOM  IIOJIE,
SHEpPrusi B3aMMOJCHCTBUS TOYEUHBIX
3apsoB, MOTEHIIUAT
AIIEKTPOCTATUYECKOTO noJ,
SKBUIIOTEHIMAJIbHBIE MTOBEPXHOCTH,
JNIEKTpUYECKass ~ €MKOCTb,  €MKOCTb
IUIOCKOTO  KOHJEHCaTopa,  JHEeprus
AIIEKTPUYECKOTO MOJIS
3aKoHBI MOCTOSTHHOTO TOKa (24 1)
61 [TocTostHHBIIM §1-10 -3HaTh  ompeneneHuss  (U3NYECKUX | PerynsTuBHbIE: yMEHHE COOTHOCHUTH 010
JIEKTPUYECKUN TOK U MTOHSATUI: JIEKTPUYECKUI TOK, | CBOM JIEUCTBHUS C IUIAHUPYEMBIMH
€ro XapaKTEePUCTHUKHU. MJIOTHOCTh TOKa, cuia TOKA, | pe3yJbTaTaMu, OCYULIECTBIISATh
3axon Oma 1 yyacTka HanpsbKEeHUe IIPOBOJHMKA, | KOHTPOJIb CBOEH JEATEIbHOCTH B
nenu. CoenuHeHne COIIPOTHBIIEHUE MPOBOJHHUKA, paboTa | Mpolecce JOCTHXKEHUS pe3ysbTara
MIPOBOJHHUKOB. TOKa, MOII[HOCTb TOKa, | IUIAHUPOBAHMUSI M PETyJsLUU CBOEH
62 JI/pll «M3yuenue Odopmienne | anexTpoasikymas cuia (3/1C), WIYHT | AeSITENbHOCTH; pabortath JIP
3akoHa OMa /15 yyacTKa | paboThl K aMmIiepMerpy, J00aBOYHOE | MHAMBHUIYAJIBLHO U B IPYIIIIE;
LIEMH, TT0CJIEN0BATEIBbHOE COIPOTHBIICHHUE, conpotusiieHue, | Ilo3HaBaTenpHbIe: pabora c
U napasuieabHoe CBEPXIIPOBOJUMOCTb, y4eOHBIMU MOJICIISIMH;
COEIUHEHHE -[IOHUMATh CMBICIT OCHOBHBIX | UCIIOJIb30BAHUE 3HAKOBO-
MIPOBOJTHUKOBY. (U3UYECKUX 3aKOHOB /MIPUHIUAINOB / | CAMBOJIMYECKHUX CPEACTB, OOIIMX
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63 Pemenue 3amay mo reme | COOpHUK
«DIIEKTPUIECKUI TOK U | 33134
€ro XapakTEePUCTUKH.

Coenunenue
IIPOBOJHHUKOBY

64 JI/p12 «Onpenenenue Odopmiienue
KII/ snexkTpuueckoro paboThl
YaHHUKA.

65 DJIC. 3akon Oma miist §11,12
MOJIHOM LEIH.

66 JI/p13 «3mepenne DJIC | Odopmienue
Y BHYTPEHHETO paboThI
COIMPOTUBIICHUS
HMCTOYHUKA TOKA.

67 Pemenue 3amay Ha COopHHK
3akoHbl OMa, 3ama4 .46
COETMHEHHE
MIPOBOIHUKOB H
XapaKTePUCTHKH TOKA.

68 DNEKTPUUECKUN TOK B §16
MeTaljax v KHUIKOCTSX.

69 Jl/p 14 «Onpenenenne Odopmiienne
3apsiaa SJIEKTPOHA. paboTsI

70 DNEKTPUUECKUN TOK B Jlexmust
MOJIYIPOBOTHUKAX.
[TonynpoBOIHMKOBBIE
pUOOPBHI.

71 Pemenue 3amau Ha COopHuk
ITIOBTOPEHHE TEMBI 3amay m.48

«ITocToAHHBIN
AJIEKTPUYECKUM TOK.
DNEeKTPUUYECKHI TOK B
Pa3IMYHBIX CPEAX».

ypaBHeHU: 3akoH Oma ais ydacTka
LEMH, 3aBUCUMOCTh 3JIEKTPUUECKOIO
CONMPOTHUBIIEHUS  OT  TEeMIepaTyphl,

3aKOH Jxoyns-Jlenuna,
3aKOHOMEPHOCTHU IOCJIE0BATEIILHOTO U
[apajIeIbHOTO COEIUHEHUS

MIPOBOJIHUKOB, 3aKOH OMa IS MOJTHOM
uenu, 3akoH Oma JJig ydyacTka IIeH,
cozeprKaIlero SJIC, rpaHuUlIbl
IPUMEHUMOCTH 3aKoHa OMa,

-MCIIONIb30BaTh TOJYYCHHbIC 3HAHUSA B

IIOBCEJHEBHOMN KU3HU: pu
COOJIIOICHUH paBUII TEXHUKHU
Oe3omacHoCTH pu pabote c

AIIEKTPUUYECKUMHU ITPUOOpaMHu:

-3HaTb  ONpeleleHUus  (PU3MUEeCKUx
IIOHSTHI: 3JIEKTPOHHAs IMPOBOJUMOCTH
METaUIOB,  JJIEKTPUYECKUH TOK B
pacTBOpax M pacIiaBax JJIEKTPOJHUTOB,
IIEKTPUYECKUI TOK B rasax,
ANIEKTPUYECKUH  TOK B BaKyyMe,

ANEKTPUUECKUIN TOK B
MOJTYTPOBOTHUKAX MPOBOJHUKH,
JIADJIEKTPUKH, HOCHUTENIH
AIEKTPUYECKOTO 3apsja,
ANEKTPOIUTUYECKAS JUccoLranus,
CaMOCTOSITEIbHBIHN u
HECaMOCTOSTEIbHBIN pas3psael,

AJIEKTPOHHAS AMHUCCHS, BOJbTaMIEpHas
XapakTepucTuka, auona, tpuon, IJIT,
MIPUMECH, P-N-TIEPEXO;

-IIOHNMATh CMBICIT OCHOBHEIX
¢u3nYeCKuX 3aKOHOB /MPUHLMIIOB /

CXEM PEILECHUS;
KoMmMmyHUKaTHBHBIE:

HaxoAuTh  oOllee  pelieHue U
paspemath KOH(IMKTBI Ha OCHOBE
COIVIACOBaHUs IO3ULMM M ydéra
HUHTEPECOB; dbopmynrupoBaTh,
apryMEeHTHUPOBATh U OTCTAUBATh CBOE
MHEHHE, YMEHHE OpraHU30BbIBATH
yuebHoe COTPYIHUYECTBO "
COBMECTHYIO JI€ATEIbHOCTD B IPYIIIIE

P3

JIP

010

JIP

P3

JIP

CP

P3
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72 K/p4 «IloctrosiHHbIN 3amaun YpaBHEHUH: 3aKOH AJICKTPOJIN3a, KP
AIEKTPUUYECKUIN TOK. -MCIOJIb30BaTh IMOJYYEHHbIC 3HAHUS B
DIEeKTPUYECKHI TOK B MIOBCEJHEBHOM  KU3HU: IIOHHMAHHE
Pa3IMYHBIX Cpeaax» npuHIKNA  paboThl  AKKyMYJIATOPA,

HCII0JIb30BaHUE 3HaHUUN

MOJYIPOBOJTHUKOBON ~ (U3HMKH  TIpU

BBIOOpE a3 TMYHON NU(PPOBON TEXHUKHU
MarHuTHoe noJjie. JjieKTpoMariuTHasi uaaykuus (12 1)

73 MarsuTHOE 10JIE U €T0 §17-29 -0OBSACHATH SBJICHUS: BO3HUKHOBEHHUE | Pery/isiTHBHBIE: yMEHHE OLICHUBAThH D0
XapaKTEPUCTUKH. MarHUTHOTO o, JIEHCTBUE | MPAaBUIBLHOCTh BBIMOJIHEHUS Y4eOHOMH]

74 Pemenue 3a1a4 o teme | COOpHUK MarHMUTHOTO TIOJII HA TMPOBOJHUK C | 3a/1a4l, COOCTBEHHBIC BO3MOXKHOCTH P3
«XapaKTGpI/ICTI/IKI/I 3a7a4 .52 TOKOM, ﬂeﬁCTBHe MAarHUTHOTO IIOJIS Ha | eé peumeHusd, YMCHHEC COOTHOCHUTH
MATCHUTHOTO ITOJISI JIBIDKYIIMICS 3apsill, NapaMarHeTusM, | CBOM JCUCTBUS C IUIAHUPYEMBIMU

75 Permmenue 3a7a4 10 TEME C60pHI/IK JuaMara€Tmui3m, Q)CppOMaFHCTI/BM pe3yiibTartaMu, OIIPCACIIATH CII0COOBI P3
«XapaKTepUCTHKH 3amad4 .52 -3HaTh ~ OmpenencHus  (PU3MYECKHX | JCHCTBHM B paMKax IPEIOKCHHBIX
MArHUTHOTO ITOJISD) MOHSTHI: MarHWTHAash MHIYKIMS, TOTOK | YCIOBUN U TpeOOBaHUM

76 3aKoH §30,31 MarHuTHOMN UHIYKLIUY, nuHuy | KoMMyHUKaTHBHBIE: YMEHHE| B
3JIEKTPOMArHUTHOI MarHuTHOM HHAYKLMH, cuja AMIepa, | OCO3HAHHO HCIOJIb30BaTh PEYEBBIC
uHyKimn. [IpaBuio cuna Jlopenna, Macc-ciektporpad, Cpe/IcTBa B COOTBETCTBUU C 3ajauei
Jlenna. CaMonMHIyKIUA. -IIOHHMATh CMBICTT OCHOBHBIX | KOMMYHUKAallUM  UIT  BBIPAXKCHUS

77 J/p 15 «3yuenne OgopmieHne | GU3MUECKMX 3aKOHOB / NpPUHIMIIOB/ | CBOMX MEICIEH M MOTPEOHOCTEH; JIP
SIBJICHUS paboTsI ypaBHEHHMii:, TPUHIHI Cymeprnosumuy, | POPMYINPOBaTh, apryMEHTHPOBATH U
3JIEKTPOMATrHUTHOMN 3akoH Ammepa, (opmyrna ans pacdera | OTCTanBaTh CBOC MHCHHE
WHIYKIUI. cwsl Jlopenna, npasuna omnpenenerus | II03HaBaTeIbLHbIE: yMmeHue

78 Pemenue 3amau o teme | COOpHUK HanpasiieHus: cull Amnepa u Jlopenna, | OIPCACIATE  MOHATHA,  CO3/1aBaTh P3
«3akoH 3azad CBA3b MCXKIAY CKOPOCTBHO CBE€Ta U 0000eHHs, YyCTaHaBINBATh
3JIEKTPOMATrHUTHOMN MarHUTHOU u ANEKTpUYECKON | aHAJIOTHH, KIACCH(UIMPOBAT,
MHIYKLHH. IOCTOSIHHBIMH, pasBUBATL MOTHBEL 1 HMHTEpECHl
CamMoOuHIyKIHS» -MCIIOJIb30BaTh MOJIYYEHHbIE 3HaHHUS B | CBOCH NO3HAaBATCIIBHOU

MOBCEIHEBHOW  JKM3HHM: TOHMMaHue | ACATEIBHOCTH
uHpopMaun 00 U3MEHEHNUN

MarHuTHOTO TOJs 3eMJId H  €ro
BIUSHUM Ha CaMOYYBCTBHE 4YEIIOBEKA,
WCIIOJIh30BAaHNWE 3HAHUN TpH paboTe ¢
AIIEKTPOM3MEPUTEILHBIMU TIPUOOPAMH,
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ydeT SIBICHUS HaMAarHUYUBAaHUS U
pasMarHM4MBaHUs mpu  pabote ¢
U ()POBBIMU HOCUTEISIMH

-00BACHITH SIBJICHUS:
3JIEKTPOMarHUTHas WUHIYKIIHS,
CaMOUHTYKITUS

-3HaTh  OmNpeAeNieHus  (U3HYECKUX
IIOHATUN: BUXPEBOE  IAJIEKTPUYECKOE
nosne, DJC MHAYKIUU B ABUKYIIUXCS
MPOBOJIHUKAX, HWHAYKIIMOHHBIA  TOK,
WHJIYKTUBHOCTb, 3HEPrusi MarHUTHOTO
MOJIsl, MAarHUTHas  MPOHHUIIAEMOCTb,
HAaMarHM4eHHOCTb, CIIMH JJIEKTPOHA,
JIOMCHEBI

-IIOHUMAaTh CMBICTT OCHOBHBIX
($U3NYeCKUX 3aKOHOB /IPHUHIUIIOB /
ypaBHEHUM: IpaBWIO JIeHIa, 3aKoH
AJIEKTPOMArHUTHON WHIYKIWH,
(dbyHIaMeHTaJIbHOE CBOWCTBO 3/M TOJIS,
HCIIOJIb30BaTh TOJIyYCHHbIE 3HAHUS B
MOBCETHEBHOM  JKM3HU  (Hampumep,
MMOHUMATh MPUYUHY MOTEPh IHEPTUU B
AIEKTPOTEXHUUYECKUX YCTPONCTBAX)

Pa3nen 5 Kosiedbanusi u BoJiHbI (24 4)

Mexanuyeckue Kojedanusi 4 BOJIHBI(6 1)

79 Mexanndeckue §71-76
KOJICOaHHS U BOJIH:
BUJIbI, XapaKTEPUCTUKH.

80 Jl/p 16 «3yuenne Odopmiienne
3aBHCHMOCTH Tepro/ia paboTHI

Koae0anus
MaTEMaTHYECKOr0
MasiITHHUKA OT AJIMHBI
HUTHY.

-00BSACHATD SIBJICHUS: BOJIHOBOI
nporecc, U3Jy4yeHue 3BYKa,
uHTephepeHIMss U TUpakuus BOJH,
OTpOKEHHE W TMPEJIOMJICHHE BOJIH,
aKyCTUYECKUH PEe30HAaHC, MYy3bIKaJIbHbIE
3BYKH W  UOIYMBI, BO3HUKHOBEHHE
AJIEKTPOMArHUTHOTO TOJIsA, Iepejaya
ANIEKTPOMArHUTHBIX ~ B3aUMOJICUCTBUH,
MOTJIOIEHHE, OTpa’keHHe,

PerynsiTuBHbBIE. yMEHUE COOTHOCHUTH
CBOM JCUCTBUS C IUIAHMPYEMBIMH
pe3yabTaTaMH, OIpPEAENATh CIIOCOObI

CP

JIEUCTBUA B paMKaxX MPEII0KEHHBIX
yCIIOBHI U TpeOOBaHUN
KoMmyHuKaTuBHBIC:
dbopMynupoBaTh, apryMeHTHPOBATH
1 OTCTauBaTh CBOE MHEHHE

Ilo3HaBaTeJbHBIE: Ppa3BUBATb

JIP
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81

Pemrenue 3amau mo teme
«Mexannueckue
KOJIEOAHUA U BOJHBD»

COopHHK
3aja4

MpeIoMIICHUE, uHTepdepeHIus
AIIEKTPOMArHUTHBIX BOJIH,
pacrnpocTpaHeHHe pasvoBOJIH,
pasnoNoKaLus,

-3HaTh  OHpeleNeHus  (U3NYECKUX
IOHSTHUI: TONEPEYHbIE U IPOJOJIbHBIE
BOJIHBI, IUIOCKas ¥ cpeprueckasi BOJIHBI,
SHEprusi  BOJHBI, JJMHA  BOJIHBI,
CKOPOCTb  PacCIpOCTPAaHEHUS  BOJIHBI,
CKOPOCTh 3BYKa, 'POMKOCTh M BBICOTA
3ByKa, TeMOp, BOJIHOBas MOBEPXHOCTH,
Jqy4, BOJHOBOW (pOHT, HWHPA3BYK,
yIBTpPa3ByK, KOTEPEHTHBIE  BOJIHBI,
uHTepEpEeHIIMOHHAasT ~ KapTHHA;  3/M
BoJiHA, BHOparop [I'epua, »sHeprus
AIIEKTPOMAarHUTHOW BOJIHBI, IJIOTHOCTH
IIOTOKA 3JIEKTPOMAarHUTHOTO
U3ITy4eHus, JETEKTUPOBAHUE,
aMIUIMTY/IHAs MOIYJISILIUS

-[IOHUMAaTh CMBICT OCHOBHBIX
¢u3NYEeCKUX 3aKOHOB /MPUHLMIIOB /
ypaBHEHM:  ypaBHeHHMe  Oerymei
BOJIHBI, NpUHIMI ['IOireHca, ycioBus
MakcUMyMa " MUHUMYMa
UHTEp(EepeHINH, 3aKOH MPeOMIICHUS
BOJIH; CBA3b  MEXKIYNEPEMEHHBIM
AIIEKTPUYECKUM u MIEPEMEHHbBIM
MarHUTHBIM MOJISIMH, PaJHOCBS3b
-MCTIONIb30BaTh MOJYYEHHbIE 3HAHUSA B
MOBCEIHEBHOM  JKM3HU  (Hampumep,
YMETh OTJINYaTh MY3bIKaJbHBIE 3BYKU
OT IIyMa, T[IOHUMaTb  MPUHLMIIBI
(GyHKIIMOHUPOBAHUS MOOUITBHOM
(coToBOI) CBSI3U, IOHUMATh TEHACHLIUN
pa3BUTHS TEIEBUJICHUS).

MOTUBBI u UHTEPECHI
O3HABAaTEJIbHOU JIEITEILHOCTHA

cBOEH

P3
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DJIeKTPOMAarHUTHbBIE KoJIeOaHusl U BOJIHBI (18 u)

82

DNEeKTpOMAarHuTHBIC
konebanusi. ['enepatop
AJIEKTPOMATrHUTHBIX
KoJIeOaHu .

§46-52

83

Pemenue 3amay no teme
«DNEeKTpPOMarHUTHbHIC
KOJICOaHUS»

COopHuK 337124

84

IIepemenHbII TOK.
ConpotuBieHue,
WHTYKTUBHOCTD u
€MKOCTb LIETIH.

§46-52

85

J/p 17 «HIykTHBHOE
COMPOTHBJICHHE B ICIH
MIEPEMEHHOT'0 TOKa»

Odopmienue
padoThl

86

Pemenue 3anaq no reme
«IlepeMEeHHBINA TOK».

COopHHK
3a1a4 .64

87

JI/p 18 «EMKOCTHOE
COTMPOTHUBIICHUE B IIETIH
MIEPEMEHHOTO TOKa.

Odopmienue
paboThI

88

[Ipeobpa3zoBanue
MIEPEMEHHOTO TOKA.
Tpancdopmatop.
[Tepenaua u
pacripeielIeHue SHEPrHH.

§35,36

89

IToBTOpEHME TEMBI
«Mar"suTtHoe I10JI€e.
KoneOauns u BOIHED.

90

K/p5 «MaruutHoe nose.
KonebGanus u BOTHBD.

3amaun

-00BSICHSTD SBJICHUSL: BOJIHOBOM
npoLecc, BO3HUKHOBEHUE
ANIEKTPOMArHUTHOIO TMOJISI, TIepefada
AJEKTPOMATHUTHBIX  B3aUMOJICHCTBUU,
MOTJIOIIECHHE, OTpakeHue,
IIPEIOMIICHUE, UHTEpEepEHITHS
ANEKTPOMArHUTHBIX BOJIH,
pacnpocTpaHeHHe PaaAvOBOJIH,
pajuoNioOKalusa,  MPUHIMUI  PabOTHI
TpanchopmaTopa;

-3HaThb  ONpeleNeHus  (QU3HUECKUxX

MOHSTUN: TONEPEYHbIE U MPOJOJIbHBIE
BOJIHBI, IUIOCKas M cpeprueckasi BOJIHBI,
SHEprusi  BOJHBI, JJMHA  BOJIHBI,
CKOpOCTb  paclpoCTpaHEHHs]  BOJIHBI,
BOJIHOBAsl TIOBEPXHOCTb, JIy4, BOJTHOBOU
¢dbpoHT, 3/M BONIHA, BUOparop [epia,
SHEpPrusi BJIEKTPOMAarHUTHOM  BOJIHBI,
IUIOTHOCTB IOTOKA 3JIEKTPOMAarHUTHOTO
U3ITy4eHus, JETEeKTUPOBAHUE,
aMIUTUTYAHAs MOJTYJISIINS,
KoJ1e0aTeNIbHBIN KOHTYP;

-[IOHUMAaTh CMBICT OCHOBHBIX
¢u3NYeCKUX 3aKOHOB /MPUHLMIIOB /
ypaBHEHM:  ypaBHeHHMe  Oerymei
BOJIHBI, IpUHIMI ['IOireHca, ycioBus
MaKkcUMyMa u MUHHMYMa
UHTEp(EepeHIIN, 3aKOH MPEIIOMIICHUS
BOJIH; CBA3b  MEXAYNEPEMEHHBIM
AIEKTPUYECKUM u MIEPEMEHHBIM
MarHUTHBIM MOJISIMU, PAJHOCBSI3b,
-MCTIONIb30BaTh MOJYYCHHbIE 3HAHUSA B
MOBCEHEBHOM  JKM3HU  (Hampumep,
MOHUMATh TTPUHITUIIBI

PerynsiTuBHbIC: yMEHHE OLICHUBATH
MPABWJIBHOCTH BBITIOJIHCHUS Y4eOHOU
3aaui, COOCTBEHHBIE BO3MOXKHOCTHU
e€ peleHus

KoMmyHukaTuBHbIE: yMEHUE
OCO3HAaHHO HCIIOJIb30BATh PEUYEBBIC
CpeacTBa B COOTBETCTBHM C 3aJauei
KOMMYHUKAUMA JUISL  BBIPAXKEHUS
CBOUX MBICIIEH U TOTPEOHOCTEH;

Ilo3HaBaTenbHBIE: yMEHUE
onpeneNnaTh IOHATHUSA, CO3/1aBaTh
0000111eHus, yCTaHaBIUBaTh

aHaJIOI'uH, KJ'IaCCI/I(l)I/II_II/IpOBaTB

010

P3

JIP

P3

JIP
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(G YHKIIMOHUPOBAHUS MOOWMIIBHOM
(coTOBOI) CBSI3U, TOHUMATh TEHJICHIIMH
pa3BUTHUS TEJIECBUJICHUS).

Pa3nen 6 OnTuka (22 4)

91 Cser u ero | §53-57
pacrpocTpaHeHHE.

92 JI/p 19 «Ompenenenue | Opopmuenue
MoKa3aTe’st paboThI
NPEJIOMJICHUSI CBETa B
CTEKIIC)

93 Pemenne 3amau o teme | COOpHUK 3324
«3aKOHBI
r€OMETPUYECKON
OIITUKM

94 JIuH3bI. [Toctpoennue | §58-64
M300paKeHU B JIMH3AX.

OnTHyeckue npuodopsl.

95 Pemenue 3agau mo teme | COopHuK 3a1a4
«JInH3bI " ee
XapaKTEPUCTHKI

96 Jp 20  «Mzyuenue | Opopmienue
n300pakeHUs] B TOHKOM | paboThI
JIH3EY.

97 BonHoBsie sBieHus | §67-71
CBeTa.

98 Jdp 21  «Mzyuenue | Opopmienue
nHTEep(hEPEHIINU CBETa». | pabOThI

99 Pemenue 3amau o teme | COOpHUK
«BomHOBas onTHKay. 3ajay .70

100 JTp 22  «Mzyuenue | Opopmienue
T PAKIII CBETay. paboThI

-00OBSACHATH SBICHHUSA: MPIMOJIMHEHHOE
pacupocTpaHEHUE CBETa, OTPAKEHHE U
IIPEIOMJICHUE CBeETa, IIOJIHOE
OTpakeHHE CBeTa, pedpakuus cBera,
MUpax, aleppauus; uHTEpPEepeHuus,
mubpakus, TMCIepCrs U MOJspU3aius
CBETa,

-3HaThb  ONpeleneHus  (pu3m4ecKux
MOHATUI: TOTOK H3JIYYEHHUS], IJIOCKOE
3epKajlo, [IJIaBHAs OITHUYECKas OCbh,
mo0oYHasi ONTHYECKAasi OChb, ITOKa3aTelb
NpPEJIOMJIEHUS,  MPEAENIbHBIA  yroia
IIOJIHOTO OTpa)KEHHUs, TOHKas JIMH3a,
(doKyCcHOE pacCTOSHHE U OINTHYecKas

Cljla  JIMH3Bl;  CKOPOCTb  CBETa,
MOHOXPOMaTHYECKasI BOJIHA,
UHTEp(EepeHIIOHHAs u
TU(ppaKkInOHHAs KAapTHUHBI,
KOT€pEHTHbIE BOJIHBI, pa3peliaronas

CHOCOOHOCTh ONTHYECKUX MPUOOPOB,;

-[IOHNMATh CMBICII OCHOBHEBIX
(bU3UYECKUX 3aKOHOB / MPUHIUIOB /
YpaBHEGHHI: 3aKOH  OCBEIICHHOCTH,
TIPUHIIUTL depmMa, 3aKOHBI
TCOMETPHYECKON ONTUKH, TPUHITUIIBI
MOCTPOCHHUS MU300paKeHHIA B
chepuueckoM  3epkKajie W JIMH3E,

MPAaBWJIO 3HAKOB IIPU MCIOJIB30BAHUU
(GbOopMynBl TOHKOW JIMH3BI, TPUHIIMIT

PeryasiTUBHBIE: yMEHHE OI[CHUBATH
NPaBUWIFHOCTH BBIITOJHEHUS Y4eOHOU
3a7a4M, COOCTBEHHBIE BO3MOXKHOCTHU
e penieHus OCYIIECTBIICHHS
OCO3HAHHOTO BBIOOpAa B y4eOHOU W
NIO3HABATEJIbHON JEATEILHOCTH

KoMMyHHUKaTHBHbBIE: yMEHUE
OCO3HAHHO HCIIOJIb30BAaTh pPEYEBEIC
Cpe/CTBA B COOTBETCTBHHM C 3aJadyei

KOMMYHHMKAallUM  JUISl  BBIPAKEHUS
CBOHX YyBCTB, MBICJIEH u
MOTpeOHOCTEH;

Ilo3HaBaTenbHbIE: yMeHue
ONpENENATh IOHATHSA, CO3/1aBaTh
000011eHus, YCTaHaBIIMBATh

daHaJIoruu, KJ'IaCCI/I(i)I/II_II/IpOBaTL
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JIP
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JIP
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JIP
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101

JdOp 23  «zydyeHue
U3JIy4CeHUH U CIEKTPOB.
CrekTpalIbHbIN aHATU3».

Odopmnenue
paboThI

['toitrenca-®penens, yCJIOBUE
MUHHMYMa " MaKCUMyMa
UHTEP(PEPEHIIMOHHOM u
TU(PPaKIMOHHOW KapTHH, 3/MarHUTHas
TEOpusl CBETA,

-UCIIOJIb30BATh IOJIy4CHHBIC 3HAHUS B
NOBCEIHEBHOM  KM3HM  (Hampumep,
KOPPEKIHMsl  3peHHsl €  TIOMOIIBIO
nogdbopa  OYKOB,  JIMH3,  BBIOOp
¢oroarnmapara, Onupasich Ha 3HAHUE €TO
OINTHYECKHUX XapaKTEePUCTHK,
OLICHUBATh TpEICIbl  pa3pelaroiei
CIIOCOOHOCTH PAa3IMYHBIX ONTHYCCKHX
puOOpOB).

JIP

Pa3znen 7 OcHOBHBIE 3J1eMEHThI TEOPUU OTHOCHTEIBHOCTH (2 1)

102

OCHOBHEBIE 3JIEMEHTEI
TEOpUH
OTHOCUTEJIBHOCTHA

-3HaTh OIpENEICHHUs MOHATHI: paguyc
[lIBapumunbpaa, TOPU3OHT  COOBITHH,
JHEprust  IOKOS  Tejla;  IOCTYJaThl
CHEIUAIBHOM TEOPUHU OTHOCUTEIIBHOCTH
U CJIEICTBUS U3 HUX;

-ONUCHIBATh MPUHLHUIIUAIBHYIO CXEMY
omnbiTa MalikenscoHa—Mopiy;
-OLIEHUBATh KPUTHUUYECKUHN PaInyC YEPHOI
JIBIPBI, SHEPTHIO MOKOS YaCTHIL;
-O0BSICHATh  yCJIOBHS, MpPH  KOTOPBIX
MPOUCXOAUT AHHUTWIALMA U POXKACHUE
napbl YaCTHII.

PerynsiTuBHBIE: YMEHHE OLICHUBATH
IPaBUIBHOCTb BBINOJIHEHUS y4eOHOH
3a7a4M, COOCTBEHHbBIE BO3MOXHOCTH|
e€ peueHus, YMEHHE COOTHOCHUTH
CBOM JICWCTBUS C IUIAHUPYEMBIMH
pe3yabTaTaMH, ONpPEIENsATh CHOCOOBI
JIEMCTBUM B paMKax INPEJJIOKECHHBIX|
yCIIOBU U TpeOOBaHUH

KoMmyHuKaTuBHBIE: yMeHue
OCO3HAaHHO HCIIOJb30BATh PEUEBbBIC
CPEICTBA B COOTBETCTBHMHM C 3amadei
KOMMYHUKAlUU Ul BBIPAXKEHUs

CBOMX YyBCTB, MBICIIEH 51
notpebHoCTEN

Ilo3HaBaTenbHbIE: yMEHUue
ONpENENATh IOHATHSA, CO3/1aBaTh
000011eHMS, yCTaHABIIMBAThH

aHaJIoIruu, KJ'IaCCI/I(I)I/II_II/IpOBaTB

Pa3nen 8 DiemeHTHI KBaHTOBOM Qu3ukn (144)
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103 KBanToBas mpupoja §72-75
cBeta. Dororddekr u
€ro NprUMeHEeHHe.

104 Pemenue 3anay no teme | COOpHUK
«DoTtodrdhexT» 3a1ad4 1.73

105 HOp 24  «M3yuenue | Obopmienne
anenus Gporodpdekray | paboThI

106 Crpoenue atoma. OnbIThl | §76,77
Pezepdopna. Teopus
bopa.

107 PannoakTHBHOCTS. §81-85
CrpoeHue aTOMHBIX
sanep. SlnepHble peakiuu:
BH/JIbI ¥ IPUMCHEHUE.

108 Jl/p 25 «3yuenue Odopmienue
TPEKOB 3aPsKCHHBIX paboThI
YaCTHUID.

109 Pemenune 3amau mo teme | COOpHUK
«JJIeMeHThl KBAHTOBOM | 3agady m.75

buzukm».

-OOBSACHATH  SIBJICHUS:  PABHOBECHOE
TeIyIoBoe  um3nydeHue, (Gororddexr,
abpdexr Komnrona, maBieHUE CBeETa,
XMMUYECKOE JCHUCTBUE CBETa, 3alUCh U

BOCIIPOM3BE/ICHUE 3BYKA;
-3HaTh  OHpeAeNeHus  (U3NYECKUX
HNOHATUI: aOCOJIIOTHO YepHOEe TeJo,
KBaHT, (OTOH, OSHEPruUs M HMITYJIbC
¢doroHa;

-[IOHUMAaTh CMBICII OCHOBHBIX
(¢u3n4ecKux  3aKOHOB  /TIPUHLIUIIOB:
ruroresa [Inanka, TEOpHUs
dororddekra;

-UCIOJIb30BaTh IOJIyYCHHbIE 3HAHUS B
IIOBCEJHEBHOM  JKM3HM  (Hampumep,
NOHMMAaHWE  TPUHIMIIOB  CO3/aHUS
¢dororpadun).

-00BSICHATH SIBIIEHUS: H3JIYUCHUC CBCTa

aToOMOM, KOPITYCKYJISIPHO-BOJTHOBOM
JlyaJIn3M;

-3HAThb ONpeeIICHUS (busznueckux
HOHATHUH: MOJEeNb TomcoHa,

MJIaHeTapHasT MOJENb aTroMa, MOJEIb
aromMa Bojaopoaa mo bopy, sHeprus
MOHU3ALIMM,  BOJIHBI  BEPOSITHOCTH,
na3ep, UHAYUUPOBAHHOE U3ITyYEHHUE,;
-IIOHUMATh CMBICIT OCHOBHBIX
¢u3NYEeCKUX 3aKOHOB /MPUHLMIIOB /
YpaBHEHUN: CHEKTpajbHbIE
3aKOHOMEpPHOCTH, TmocTyaatel  bopa,
runore3a Jae bpoisig, cooTHomeHue
HEOIPEECTEHHOCTEN I'eitzenbepra,
npunuun  [laynu,  nepuoaunueckas
cucreMa Meneneena, MPUHIUIT
JIEHCTBHS JIa3€POB;

-MCTIOJIb30BaTh TOJYYEHHBIC 3HAHHS B
MOBCEIHEBHON  KHW3HU  (Hampumep,
OIICHUBATh («IHEPreTUUYECKUN BBIXO»
JIA3€pHOTO M3JyYEHHUS, UCIOJIb3yeMOT0

PeryasitTuBHble: CP
YMEHHE COOTHOCUTH CBOM JICHCTBHS ¢
IUTAHUPYEMBIMU pe3yibTaTaMi,
OCYIIECTBJISITh ~ KOHTPOJb  CBOEH P3
JeSITEIbHOCTH B porecce
JOCTH)KEHUS pe3ysbTara JIP
ITo3HaBaTenbHBIE: pabota v
uHpopManuei; T
KomMmyHuKaTHBHBIE: yMeHue
OpraHu30BBIBATH yueOHoe
COTPYAHHYECTBO M  COBMECTHYIO P3
JeSITeTILHOCTD B TPYIIIE

JIP

P3
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B MEJMIIMHCKUX I[EJISIX )

-OOBSICHATh SBJICHUS: €CTECTBEHHAs U
HCKYCCTBEHHAs PaANOaKTUBHOCTH;
cimaboe B3aUMO/ICHCTBHE,
B3aUMOJICVCTBUE KBAPKOB;

-3HaThb  ONpeleNeHus  (U3HUECKUx
TTOHSATHI: anpda-, 6era- U ramma-
U3JydyeHus, I[epuoj  IoJypacnana,
W30TOIBI, HEUTPOH, TPOTOH, SACPHBIC
CWJIbI,  CWJBHOE  B3aUMOJECHCTBUE,
BUPTYalbHbIE  YAaCTHIIBI,  ME30HBI,
HYKJIOHBI, JHEPrHs CBSI3M ATOMHBIX
anep,  yAenbHas ~ JHEpPrus  CBS3H,
DHEPreTHYECKU  BBIXOJ  SIAEPHBIX

peaxkiuu, SIAEPHBIN peaxkTop,
KPUTHYECKAsT Macca, TepMOsICpHbIE
peakuuu, 71032 W3JIyYEHUS;

AHTUYACTHUIA, IIO3UTPOH, HEHTPHUHO,
NPOMEKYTOYHbIC OO30HBI, JICHTOHBI,
aZpOHBI, OapHOHBI, ME30HBI, KBAapKH,
TJTFOOHBI

-[IOHUMAaTh CMBICT OCHOBHBIX
buznyecKux 3aKOHOB
/TIPUHIIIIOB/YpaBHEHUIA: 3aKOH

PaAMOAKTUBHOIO  pacmaja, IpPaBHIIO
cMenleHust; runoresa [laynu, cynHocTb
pacnaaa >JIeMEHTapHBIX YaCTUL, €AUHAs
TGOpI/Iﬂ CJ'Ia6BIX 158 BHGKTpOMaFHI/ITHBIX
B3aUMOJCHCTBUMN

-UCIIOJIB30BATh HOJ'IyLICHHLIe 3HAHUA B
MOBCEIHEBHON  KHM3HU  (Hampumep,
3HATh CIIOCOOBI 3aIIATEI oT
PaAMOAKTUBHBIX M3Ty4YEeHUN

[Ipu odopmienun padoyeii mporpaMmmbl ObUTH KCIOIB30BaHbI CIEIYIONINE YCIOBHBIE 0003HAUCHHS:

T —tect

DO — poHTANIBHBIH OMPOC
b - 6ecena

P3 — pemenue 3ama4

CP - camocTtosTensHas paboTa
KP- xonTponbsHas pabora
JIP — naGoparopHas pabota

38




Onucanue MaTepHaAJIbHO-TEXHUYECKOH 0a3bl

Aynutopust Ne 408 — YueOHast ayaAuTopusi JUisl IPOBEACHUS TEOPETUUECKUX 3aHSITHH
(YpOKOB), MpaKTUYECKUX 3aHATHHA, TPYNNOBBIX M HMHIUBUAYAIbHBIX KOHCYJbTALIUM,
TEKYIIEro KOHTPOJIS U IPOMEKYTOUHOM artectanuu. Kabuner pusuku.

OcnamenHocTh: [lepcoHanbHBIA KOMIIBIOTEP, MYJIbTUMEIUMHOE O00OpYyAOBaHUE,
KOMILJIEKT MeOesH, pa3laTOuHbIi MaTepuall, yueOHas JIuTepaTypa, JeMOHCTPAIMOHHOE
o0opynoBanue (00mIero Ha3HAYeHUs] M TEMaTHYEeCKHe Habophl), J1abopaTOpHOE
o0opynoBanue (0OIlIEro Ha3HAUYEHUS M TEMaTHYeCKHe HaOOphl), CTATHYECKHE,
JUHAMUYECKHE, JEMOHCTPALIMOHHBIE U Pa31aTOYHbIE MOJCIIH;

Aynutopust Ne 229. YyeOHast ayaAuTOpus JUIsl TPOBEACHHUS, TEOPETUUECKUX 3AHITHIMA
(YPOKOB), TEKYILIEIO0 KOHTPOJIS U TPOMEKYTOUHOM arTecTannu. KoMnbroTepHbId Kitacce.
OcnamenHoctb:  Kommuiekt wmebenu. Texnudeckue cpencrtsa ooOyuenus: 1K,
MYJIBTUMEIMMHOE 000pYyI0BaHUE.

HepequL JJUOCH3UOHHOI'O IIPOIrpaMMHOI0 oOecrieuenus. TexHUUECKHE cpcacCTBa
00y4YeHHUs:

- WinXP, 7 - DreamSparkPremiumElectronicSoftwareDelivery (3 years) Renewal
1203984220

- Kaspersky Endpoint Security 10 g Windows - 356—160615-113525—730—94

- [IpaBanal IONetPolice School ans Traffic Inspector Unlimited

- [IpasanallO Traffic Inspector Anti-Virus powered by Kaspersky Special
-Trafficlnspector(Koutpakr 524 IBI'YIICor 15.07.2019)

MeToanueckue MaTepuabl

Tecm

Kak u mo6as apyrast hoopMa moAroTOBKHA K KOHTPOJIIO 3HAHUH, TECTUPOBAHUE UMECT
psAa ocoOeHHOCTEH, 3HAHUE KOTOPBIX MTOMOTAaeT YCIEHTHO BBITOJHUTH TECT MO (U3HKE.
MOKHO J1aTh CIICAYIOIINE METOUICCKHE PEKOMCH /IAIINN:

* [Ipexxae Bcero, ciielyeT BHUMATEILHO U3YUHUTh CTPYKTYPY TECTa, OLICHUTh 00bheM
BPCMCHHM, BBIICIAEMOr0 Ha JaHHBIA TECT, YBHUICTh, KAaKOTO THIIA 3aJaHHs B HEM
CoJIepIKaTcsA. ITO MOMOYKET HACTPOUTHCS Ha padoTy.

* JIydie HaYMHATH OTBEYATh Ha TE BOMPOCHI MO (DU3HMKE, B MPABUIBHOCTH PEIICHUS
KOTOPBIX HET COMHEHHH, ITOKa HE OCTAHABIIMBAsCh Ha TEX, KOTOPHIE MOTYT BBI3BAThH
JOJITHE Pa3IyMbsi. DTO TMO3BOJHUT YCIOKOHWTHCS M COCPEIOTOUYUTHCS Ha BBHITIOJTHCHHUU
OoJee TPyAHBIX BOTIPOCOB.

* OueHb BaXXKHO BCETIa BHUMATEJIBHO YATATh 3aaHMs IO KOHIIA, HE MBITAsICh MIOHAThH
YCIIOBUSI IO TIEPBBIM CJIOBaM» WJIM BBHITIOJHHUB ITOJO0OHBIC 3aJaHUS B TPEIBLIYIIAX
TECTUPOBAHUSAX. Takas CIIeIKa HEePEIKO MPUBOJUT K JOCAJHBIM OINMMOKAM B CaMbIX
JIETKHUX BOTIPOCaX.

* Eciiu Bel He 3HaeTe oTBeTa Ha BOIIPOC MJIM HE YBEPEHBI B MIPABUIIBHOCTH, CICAYET
IPOIMYCTUTh €r0 U OTMETUTh, YTOOBI TOTOM K HEMY BEPHYThCH.
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* [Icuxoyoru Takxe COBETYIOT JlyMaTh TOJBKO O TEKylleM 3aaaHuu. Kak mpasBuio,
3aJlaHusl B TECTax MO (PU3MKE HE CBSI3aHBI JPYT C JIPYIrOM HENOCPEACTBEHHO, IOITOMY
HEOOXOJMMO KOHIEHTPUPOBATHCS HA JIAHHOM BOIIPOCE M HAaXOOUTh pELICHHUS,
HOJXOJAIINE UMEHHO K HeMy. KpoMe TOro, BBIIIOJIHEHUE 3TON pEKOMEHJAlluH 1acT €llle
OJIMH TMICHUXOJOTHYECKUM H(PQPEeKT — MO3BOJIUT 3a0bITh O HEyJaye B OTBETE Ha
IpeIbIIYIINNA BOIPOC, €CIIN TaKOBas UMEJa MECTO.

* MHorue 3aaHusi MOYKHO OBICTpEE PEUINTh, €CJIM HE UCKaTh Cpa3y MpaBUIIbHBIN
BApUAHT OTBETA, a MOCIEAOBATEIIbHO HCKIIOYAaTh TE€, KOTOPHIE SBHO HE IMOIXOJAT.
Meroa MCKITFOUEHHSI MTO3BOJISIET B UTOTE CKOHIIEHTPUPOBATh BHUMAHNUE Ha OJHOM-ABYX
BEPOSITHBIX BapUAHTAaX.

* PaccunThIBaTh BBINOJHEHUE 33JJaHUN HYKHO BCErJa TakK, YTOObI OCTAJIOCH BpEMs
Ha TMPOBEPKY U J0paboTky (mpumepHo 1/3-1/4 3amnmanupoBaHHOTO BpemeHu). Toraa
BEPOSITHOCTh OMHCOK CBOJAMUTCS K HYJIIO U UMEETCS BpeMs, 4TOObl HaOpaTh MaKCUMYyM
0aJIOB Ha JIETKUX 33JaHUSIX U COCPENOTOYUTHCS HA PEIICHNUN 0oJiee TPYIHBIX, KOTOPbIE
BHAyaJje MPUILLIOCH IPOIYCTUTb.

* IIpouecc yranplBaHHsI MPaBWIBHBIX OTBETOB JKEJIATEIBHO CBECTU K MUHUMYyMY,
TaKk Kak 3TO 4YpeBaTo TeM, YTO oOOywarouuiicss 3a0yJeT O IJIaBHOM: YMEHHHU
UCIOJB30BaTh MMEIOLIMECS HAKOIJICHHbIE B y4yeOHOM MpoOIleccCe 3HaHUSA 110
oOLIeCTBO3HAHNIO, U Oy/eT HaJesIThCs Ha yaady. Eciu yBEpeHHOCTH B MPaBUIBHOCTU
OTBETA HET, HO MHTYUTHBHO MOSABIIIETCS IPEANOYTEHUE, TO TICUXOJIOTH PEKOMEHIYIOT
JOBEPSITh UHTYULUHU, KOTOPasi CYUTAETCS MPOSBICHUEM TITyOWHHBIX 3HAHWM W OIBITA,
HaXOJALIMXCS HA YPOBHE MOJICO3HAHUS.

[Ipu moAroToBKe K TECTy MO (PU3HMKE HE CIEAYET MPOCTO 3ay4HBaTh, HEOOXOAUMO
MNOHSATH JIOTUKY M3JI0)KEHHOTO0 MaTepuajia. ITOMY HEMaJl0O CIIOCOOCTBYET COCTaBJICHUE
Pa3BEpHYTOrO IJIaHa, TAOJIMI, CXeM, BHUMATEIbHOE M3YYEHHE MaTepuayia Mo (u3HKe.
Bonpiiyto momols OKa3bpIBalOT OMyOJMKOBaHHbIE COOPHUKM TECTOB MO (U3MKeE,
HHTepHET-TpEeHaXEPBI, IMO3BOJIAIOIINE, BO-TIEPBBIX, 3aKPENUTh 3HAHUSA, BO-BTOPBIX,
OpUOOpPECTH  COOTBETCTBYIOIIME IICUXOJOTHYECKHE HAaBBIKM CAMOPETyJSILUUA U
CaMOKOHTpOJsi. VIMEHHO Takue HaBbIKM HE TOJIBKO MOBBIIAIOT 3()PEKTUBHOCTD
NOJIFOTOBKH, MO3BOJISIOT 00JIee YCIENIHO BeCTH ce0si BO BpEMS BBIIIOJIHEHUS TECTA, HO
¥ BOOOIIE CIIOCOOCTBYIOT Pa3BUTUIO HABBIKOB MBICIIUTEILHON pabOTHI.

Pewenue 3aoau

UtoObl pemieHue 3amad 1Mo (U3MKE HE BBI3BIBAIIO 3aTPYAHEHUM, Mpesjaracm
CJeJ0BaTh MPU PEIICHUH JIF000H 3a/1aun CIIeIYIONe YHUBEpPCATbHOW HHCTPYKIIUU.
CoOBEpIIEHHO HE Ba)XHO, HYKHO JIM PEIIUTh 3a7adyy Ha JBM)KEHUE WJIM Y3HATh, KAKOE
KOJIMYECTBO TEIUIOTHI Q BBIICIUTCS B XOJ€ M300apHOTro mpolecca. JlaHHas MHCTPYKITUs
HE JacT OTBETA HAa KOHKPETHYIO 33/1a4y, HO MOXET cJIeaTh ee peuieHue 00see IpoCcThiM
U OBICTPBIM.

o He cnemmre u He manukyiite! Kak nmpaBuio, cranmapTHbIC 3a1a4u OOJIBITHHCTBA
KypCOB peEmaloTcsi B OJHO WIM JBa (HY JaaHO, TpU) JEUCTBUS, W HHUYETO
CBEPXCJIO)KHOTO B HUX HET. [IepBbIM [1€JI0M BHUMATEIBHO NPOUYUTANTE YCIOBUE 3a/1a4U
U OCMBICIIUTE, YTO B Hel Tpelyercs: HaiTu. O3HAKOMBTECH C MOXOKUMU MPUMEPAMHU
pernieHus 3a1a4 1mo Gu3mnke.
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o Tenepr moxkno odopmiars «IAHO». AKKypaTHO BBINMIIUTE BCE 3a/JaHHBIC
BEJIMYMHBI U HE 3a0bIBaliTe 0 pa3MEpHOCTAX. PasMepHOCTH BENWYUH 1€1€cOo00pa3HO
cpa3zy nepeBecTd B cuctemy CU, 4ToOBI TOTOM HE 3alyTaThCs B BBIYMCICHUSIX.

o Ouenb BaxnbI MyHKT: PUCYHOK. BepHblil NOSCHAIOMMI PUCYHOK K 3aj1aue —
ATO 3aJIOr yCIleXa W IMPaBWIBHOTO pelleHus. Buzyanuzamus TaHHBIX OYEHb XOPOIIO
MIOMOTaET, U HE CTOUT €€ HeJl0olIeHUBaTh. [loMHUTE, B M3HUECKUX 3a7a4aX BEYHO UTO-
TO TPOUCXOJHUT - Iaiida JIETUT MOJ YIJIOM K TOPU30HTY, DJIEKTPOH OoMOapaupyet
IUIACTUHY, WJCaTbHBINA ra3 COBepIIaeT padboTy, OTEL U CbIH MEHSIOTCS MECTaMU B JIOJIKE
u Tak ganee. Tak BOT, He JIeHUTeCh U Hapucyirte 3T1o! [lpuuem He MpocTO Tak, a C
yYKa3aHUEM JEUCTBYIOIIMX CHJI, BEKTOPOB CKOPOCTEl M NpPOYMX JAHHBIX B 3aJaye
BEJIMYMH.

o Temepb, korma Bcs KapTHHAa y HAc MeEpel TIJa3aMu, CIEAyeT IOHATh, Ha
IPUMEHEHUHU KaKOro (pM3MYEeCKOro 3aKOHa MOCTPOEHO peuieHue Bameit 3agaun. Yacto
3TO MOYKHO Y3HaTh YHMCTO MHTYWTMBHO. Eciu B 3ajmade uaeT pedb O Telle, KOTOPOE
JBH>KETCS IO OKPY>KHOCTH, @ HAUTU HY’KHO MOMEHT UHEPIIMU, OYEBUIHO, 3TO 3a7a4ya Ha
UCIIOJIb30BaHUE 3aKOHOB JIMHAMHUKH BPAIaTENIbHOTO JBH>KEHUs. Wy ecnu naH nmyTh U
BpEMsI, & HAlTU HYKHO CPEIHIOI0 CKOPOCTh — 3TO, KOHEYHO, KUHEMaTHKa. Bo3MoxkHO,
COOTBETCTBYIOIMN pa3fiesl (PU3UKKU HEMOCPEACTBEHHO IEpe] pellieHueM 3a1auu Oyaer
II0JIE3HO ITOBTOPUTH ITOBTOPHO.

o Hacrano Bpemsi noyMarb, Kak MMEHHO HATH UCKOMYIO BEJIIMYMHY, 3HAsl TO, UTO
MbI, COOCTBEHHO, 3HaeMm. Jlnsg yngoOcTBa MOXKETE paCHOJIOKUTh MEepel Ta3aMu
dbuznyeckre Gopmysibl. ITO MOMOXKET ObIcTpee cooOpa3uTh, YTO OTKYJA BBITEKAET U
KaK HaXOJUTCS.

o Pemenue wnenecooOpazHo 3amucaTh CHavajga B oOmeM, OyKBEHHOM
Bujsie. PopMyiy ¢ OyKBaMH HYKHO MPUBECTH K MAaKCUMaJbHO MPOCTOMY BHIY, IO
BO3MOYKHOCTH ynpocTuB ee. [locie 3Toro mMoxkere noAcTaBisTh YACIOBbIE 3HAUCHUS U
NEPEXOIUTh HEMOCPEACTBEHHO K BbIYMCICHHUSM. B KoHIle He 3a0ynbTe NpOBEpUTH
Pa3MEepHOCTH MOJIY4eHHOU (pr3ndeckoit BennunHbl. Eciii Hy>kHO ObLIO HAWTH CKOPOCTb,
a TIOJIYYHJIUCh KUJIOTPaMMBbI, 3HAYUT, TJIe-TO B PEIICHUU CIpsATanach omudka. bynpre
BHUMATEJIbHBI, U BCE MOTYYUTCS !

KoneuHo, ciydaercs v Tak, 4TO HaJ 3a/1a4€u MMPUXOIUTCS MTONIOTETh. bBIBAtOT Takue
OpEIIKH, KOTOpbIE HE yNaeTcs PacKoJIOThb C IMEPBOro pa3a, 0COOEHHO 0e3 JIO0JIKHOIro
OTIBITA.

CamocmosamenvHas paboma

Kak 00yuaromemMycsiroToBUTbCSI K CaMOCTOSITENbHOU pabdoTe mo ¢puiuke? Kaxblii
IpernojiaBaresib CTPEMUTCST K TOMY, YTOObI €ro 0oOydyaroluecs Ha CaMOCTOSITENbHBIX
paboTax v SK3aMeHax JEMOHCTPUPOBAIM BHICOKUW YPOBEHb 3HAHUH U, CIIEIOBATEIBHO,
NOJTy4alu BBICOKHME OTMETKH. BajkHa mpaBMiIbHAs MOATOTOBKA KOHKPETHO K KaXKIOU
camocTosiTeNIbHON paboTte. Kakue coBeThl MOXET JaTh MpenojaBaTesib MO MOBOIY
MOATOTOBKH 00YYAIOIIMXCSI K CAMOCTOSATEIIbHOM paboTe?

1. Bce TeMpl M BONPOCHL, KOTOPHIE BBIHOCSATCS HA CaMOCTOSITENIBHYIO, HY>KHO
pa3eNnuTh Ha 3 TPYIIIbL:
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* XOpOUIO YCBOEHBI; * HY?>KHO BHUMATEJIBHO TOBTOPUTH; * HAJI0 pa3o0paTh U U3y4UTh
TmarenabHo. Cpa3y cTaHeT NOHATHO, YeMY TpeOyeTcs yAeIuTh O0JIblIe BHUMAHMSL.

2. PazoOpatbcst ¢ Teopueil. Her cMmbicna TpeHHMpOBaTbCs B pPELICHUM 3adad IO
¢u3uKe, eciy MPOYHO HE YCBOEH TEOPETUUYECKUI Marepuall. 3yOpekka naparpagoB —
HE BBIXOJ], TYT BaXKHO, YTOOBI ObLIO MOHMMaHUE cyTH uHpopmanuu. [locie npourenus
naparpadga 1o HOBOW TeMme, HaJlo OTBETUTb Ha 3 Bompoca: ¢ Yrto 310 3a
sBneHue/nonarue? ¢ Ilouemy u kakuM 00pa3oM OHO IPOUCXOAUT B peanbHOCTH? * Kak
3TO SIBJICHHE MOKHO BBIPA3UTh B BUJE PU3NUECKON (HOpMYIIbI?

3. bonbme npaktuku! Korma teopus ycBoeHa, MOXKHO NEPEXOAUTH K PEUICHUIO
3az1ad.

Hnousudyanvuuiii onpoc, pponmansusiii onpoc, beceoa

YMeHHe KpacuBO OTBEYaTh HA BOIIPOCBHITAKKE,KAK MU YMEHHE OT HHUX KPacuBO
YXOIUTh - XapaKTEpPU3yeT YMHOIO, 3PYAUPOBAHHOIO, I'PAMOTHOIO MU TAKTUYHOIO
YeJI0BEKA.

OueHb BaKHO, B IIEPBYIO OUEpeib, MOOIAroAapuTh YEJIOBEKA 32 OUEHb HHTEPECHBIH,
3aJlaHHBIN UM Bompoc. Ecim Bonpoc, Ha Bamn B3risaa He sBIAETCS TaKOBBIM, TO MOKHO
HOJYEPKHYTh  MOJIOKUTEIbHYIO UepTy coOeceqHHKa, XapaKTEpU3YIOLIyI0 €ro
HAYUTAHHOCTb, OCBEIOMJICHHOCTb, KOMIIETEHTHOCTh... Hampumep: «xak KpacuBo ObLI
3alaH BOIIPOC...», «aBTOP TAaKOro BOIIPOCa, HAa CaMOM J€JI€ CHEHHAIUCT B OJTOU
OTPACIIH...» WIA JAXE «HE 0XHUIAN YCIBIMATh TAKOM CEPBbE3HBIA BOIPOC OT TaKOU
CUMIIATUYHOM JaMebl...». Xopomo, ecau y Bac B «0araxe» OKaxercs mapy
HECTaHIAPTHHIX (pa3-0Jaro1lapHOCTEH.

Nmenno Ttakoe Hadano Bamrero auanora BBI30OBET Yy OIIOHEHTA IPUSATHBIE
OIIYLIEHHUS], UTO MOJIOKHUTEIBHO CKAXKETCS Ha OTHOLIEHUH K Bam. U, Bo3mM0OxkHO, ecin
OH HE J10 KOHIla OyAeT yAoBJIeTBOpeH BammMm oTBETOM, HE CTaHET «3aBajuBaTh» Bac
JOTIOJIHUTENIbHBIMHU BOIIPOCAMMU 110 IUCLUIIIIMHE aCTPOHOMMUSL.

OTBeTHB Ha NOCTAaBJIEHHBI BOIIPOC, MOUHTEPECYHTECh, HA CKOJBKO YEJIOBEK €ro
3a71aBaBIIMK  YZOBJIETBOPEH BAalIMM OTBETOM — 3TO MOXET CTaTh 3apOXKICHUEM
uHTepecHo nuckyccun. M Hao60poT, eciivi Bbl He OUeHb yBEpPEHBI B CBOCH TIPaBOTE, HE
JlaBalTe MMOBO/IA IS JaJIbHEUIINX Oeces.

Hy, u, KoHe4HO ke, caMast CII0KHAs1 CUTyanus, Korjaa Bel HE 3HaeTe TOUHOrO OTBETA
Ha [MOCTAaBJICHHBIN Bonpoc. B 3ToMm cirydae Bel Mmoxere:

BBICKA3aTh IyCKall M OIIMOOYHYIO, HO CBOIO TOYKY 3pPEHHUS, CKa3aB UYTO-HUOYIb
BpOJE: «S TOUHO HE 3HAI0, HO IyMalo, YTo...»;

NONPOCHUTH PA3PEUIEHUS IOCOBEIIATHCS C KOJUIETAMM;

IPOJIOHTUPOBATh CBOM OTBeT (OT aHMI. lONQ — JUIMHHBIN), T.€. AaTh BO3MOXHOCTh
ce0e OTBETUTHh HAa HEro MO3Xe, C yKa3aHWeM TO4YHOW naTel W ¢opmbl orBeTa: «Ha
JAQHHBII MOMEHT 51 HE MOI'y TOYHO OTBETUTbH, HO 5 IIOCMOTPIO TOKYMEHTALUIO U YepeE3
HEJIEIII0 U3JI0KY CBOIO TOUKY 3PEHUS HAa CTPAHMIIAX JINLIEMCKOIO canuTay.

['maBHOE — He Oo¥TEeCh BONMPOCOB, a TeM OoJiee HEMPaBHIIbHBIX OTBETOB. MHOrMa,
HaJIMYUEe COOCTBEHHON TOUYKHU 3PEHUS MOXKET ObITh OIIEHEHO JOCTAaTOYHO AOPOTO.

Jlabopamopnas paboma
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VYsicHuTe 1enb BhIMoaHeHHus paboThl. CocTaBbTe IJIaH JEHCTBUN, HEOOXOAUMBIX IS
JOCTHKEHHUSI IOCTABJICHHOM 11EJIH.

[IpoBepbTe CBOIO MOATOTOBICHHOCTh K BBINOJIHEHUIO paboOThl, B cllydae
3aTpyAHEHUI o0palaiTech K TEOPETUIECKOMY MaTepuaty yueOHUKa.

[IpoBeppTe HamMuue Ha BalieM J1A0OPAaTOPHOM  CTOJiE  HEOOXOAMMOTO
000pyI0BaHUs U MaTEPHUAJIOB.

O3HaKOMBTECH C ONMHUCAHMEM JabopaTopHOW paboThl. Eciu BO3HUKIM COMHEHUS,
NPOKOHCYJIBTUPYHTECh Yy TpenogaBaTenss win Jjabopanta. Eciu BompocoB HeT,
IPUCTYIIATE K padoTe.

Buauane 3anumure B TeTpaab AaTy, HOMep pabOThl, TeMy, IIeJib M TEpeUYCHb
MPUMEHSIEMOTO 000PYAOBaHUS.

KpaTko onummre X011 SKCIIEPUMEHTA, B CIIydyae HEOOXOAMMOCTH PACCUUTANTE LIEHY
JIEJIEHUs MIKaJIbl U3MEPUTENbHOro Mpudopa, Hapucyite cxemy. OOmymaiite paloTy,
3aTeM MpUCTyHaiTe K €€ BHIIIOJHEHUIO.

B mpouecce BBINONHEHUS HKCIEPUMEHTA 3allOJIHANWTE TaOMUIly pe3yJIbTaToB
VU3MEpPEHUH U BBIYUCIICHUN.

Hcnonp3ys pacu€THyto popMyity, BEIIOJTHUTE HEOOXOAUMBbIE pacUEThI, ONPENEIUTE
OTHOCHUTEJIbHYIO MOIPEUIHOCTD, 3aIIUIINTE BCE BEIUMCIICHUS B TETPA/Ib.

Cdopmynupyiite BbIBOABI HA OCHOBAaHHUHM ITOJIyYE€HHBIX PE3YJIbTAaTOB, 3AUILIUTE UX B
teTpaau. [Ipu 3aTpyAHEHUN MOKETE UCTIOIb30BaTh CAEAYIOLUIUE (POPMYITUPOBKHU:

- TIOJTyYWJI HABBIKH UCCIICIOBAHUS;

- TO3HAKOMMJICA C MPUOOpaMU K JTaHHOM JIabopaTopHOM paboTe, MpHUOOpesl HaBbIKU
paboThI C HUMU;

- Hay4uJCs moyy4aTh pabouyio GpopMyny I pacdeTa onpeaensieMon puznueckoit
BEJIMYMHBI,

- Hay4uJICsl COOMPATh DIEKTPUIECKYIO LIETb TI0 TOTOBOM CXeMe;

- HAy4YWJICs BBIYUCIIATH CPEJIHEE 3HAUCHHUE IKCIIEPUMEHTAJIbHBIX TaHHBIX;

- Hay4yWICs, CpPaBHUBas MOJYYEHHOE SKCIEPUMEHTAJbHOE 3HaueHue (puandyeckon
BEJIMYMHBI C TAaOJMYHBIMH JAHHBIMHU, OINpPENEIsATh MaTepHall, U3 KOTOPOIO CleIaHbl
UCCIIeTyeMbIE Tea.

B KkoHIe 3aHATMS TNpUBECTH B TOPSAIOK CTON W cAaTh pabodee MeCTo
IPEToAaBaTeNIo WK Ja00paHTYy.

Koumponvnasa paboma

KonTponbHast paboTa sBIsSE€TCS OJHOW M3 COCTABJISIONINX YUEOHOU NEeATEIHHOCTH
o0yJaromerocs mo OBJIaIeHUIO 3HaHUAMHU. K ee BBIMOTHEHNIO HE0OX0IMMO TMPUCTYITUTH
TOJILKO TIOCTIE U3YyUYEHUS TEM JUCITUTLTNHBIL.

[lenpt0 KOHTPOJIBHOW pabOTHl SIBJSETCA OMNpEAENICeHUs KadyecTBa YCBOCHHS
JEKIMOHHOTO  MaTrepuajla W  4YacTH  JAWCHUIUIMHBI, [OpeJHa3HAaYeHHOW  JUIs
CaMOCTOSITEJIbHOTO U3yUYEHUSI.

3amaun, cTOsAlIME Tepel OOy4aromMMmcss MpH TOJATOTOBKE M HAlUCaHUH
KOHTPOJILHOM pabOTHI:

1. 3aKkperieHre MOJIy4eHHbIX paHee TEeOPETUUECKIX 3HAHUM;

2. BBIpaOOTKa HABBIKOB CAMOCTOSATEILHON paOOTHI;
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3. BBISICHEHHE TMOJTOTOBICHHOCTH OOydJaromerocs K Oyayimied NpaKTHIeCKOM
pabore.

KoHTponbHble pabOThl  BBINOJHSAIOTCS B ayJUTOPUH, IO HAOIIOJCHHEM
npenojasarenss. TeMa KOHTPOJIbHOM paOOThl M3BECTHA U MPOBOJUTCA OHA TIO
CPaBHUTEJIBHO HENABHO U3YUYEHHOMY MaTepuaiy.

[IpenonaBatenb TOTOBUT 3a/aHusl JIMOO MO BapuaHTaM, JTUOO MHAMBUAYAIBHO IS
Kaxaoro odydaronierocsi. [lo copepkanuio paboTa MOXKET BKIIOYATh TEOPETUYECKUM
Martepual, 3a7a4d, TeCThl U T.I. BBINOJHEHUIO KOHTPOJBLHOM pabOThI MPEIIIECTBYET
MHCTPYKTaX MPENoJaBaTeis.

KmtoueBpiM  TpeboBaHMEM  TIPpH  TOJATOTOBKE KOHTPOJIBHOM ~ paboThl
(camocToATENBHON PabOTHI) BRICTYMAET TBOPUYECKUN MOIXO, YMEHHE 00pabaThiBaTh U
aHANMM3UPOBaTh WH(OpPMAIUIO, NelaTh CaMOCTOSTEIbHBIC BBIBOABI, OOOCHOBHIBATH
1enecoodpasHocTh U 3G(PEKTUBHOCTh MPEIJIaraeMbIX PEKOMEHIAMN U peIIeHUN
npoOseM, 4€TKO U JIOTUYHO M3JIaraTh CBOU MBICIH. [10ATOTOBKY KOHTPOIBHOM pabOTHI
clelyeT HayMHATh C TMOBTOPEHHS COOTBETCTBYIOIIETO pa3jeiia ydeOHHKa, y4eOHBIX
oCcoOui MO IaHHOM TeME U KOHCTIEKTOB JICKIIUH.
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Hpuioxenue
Ouenounbie MaTepuabl NpH GopMHUPOBAHUHE PadoUeil MPOrpaMMBbl
Jucnuniunsl ITJ1.3 ®u3zuka

Ilacnopm ouenounvix mamepuanos

[Iporpamma yueOHON auctuiuinHbl «Dus3nka» HampaBieHa Ha (GOPMUPOBAHUE Y
oOyyvaronuxcst (yHKIMOHAIBHOW TPAMOTHOCTH W METANpelIMETHBIX YMEHHMH uepes
BBITIOJTHEHHUE UCCIIEI0OBATEIbCKON U MPAKTUYECKOM JIeATEIHLHOCTH.

YcnemHocTh U3y4eHus NUCUUIUIMHBI CBA3aHA C OBJIAJEHHEM OCHOBaMHU Yy4eOHO-
UCCIIEIOBATENBCKOM 1eATEeIbHOCTH, MPUMEHEHHEM IOJIYYCHHBIX 3HAHUN TIPU PEIICHUU
MPAKTHUYECKUX M TEOPETUUECKUX 3a/1ay.

B cootBerctBrm ¢ ®I'OC COO 06pazoBanus GHU3NKa MOKET H3ydaThbCs Ha 0a30BOM
U yri1yOJI€HHOM YPOBHSIX.

Copepxanue 0a30BOro Kypca MO3BOJIIET HCIOJIb30BaTh 3HAHHUS O (PU3UUYECKHUX
o0BeKTax U Imporueccax A odbecrneyeHus: 0e30MacHOCTH Py 00palleH!H ¢ prudopaMu
U TEXHUYECKUMM YCTPOWCTBAMU; JJIsi COXPAHEHHS 3/0pOBbS M COOJIOACHHUS HOPM
HKOJIOTUYECKOTO TMOBEACHUS B OKpYXarolled cpene; Mg TNPUHATUS pPEIICHUN B
MIOBCEIHEBHOM JKM3HU.

N3ydenne pu3nku HaMpaBiIeHO Ha TOCTHKEHUE CIIETYIOIUX LIEeTei:

- OCBOCHHME 3HaHUN O (GyHIAMEHTAIbHBIX (DU3NYECKUX 3aKOHAX W MPUHIIUMAX,
JeKalMX B OCHOBE COBPEMEHHOW (PU3MYECKOM KapTUHBI MHpa, Hamboyee BaKHBIX
OTKPBITHSIX B 00NacTH (DM3HMKH, OKA3aBIIMX OIpPEAENSIoNniee BIUSHUE HA pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHH;, METO/IaX HAYYHOTO MTO3HAHUS TPUPO/IBL;

- OBJIQJICHHE YMEHUSMHU MPOBOAWTH HAONIOACHMSA, IUJIAHUPOBATH W BBHITIOIHATH
OKCIIEPUMEHTHI, BBIIBUTATh TUIIOTE3bl U CTPOUTH MOJETH, MPUMEHSTH MOTyUYEHHBIC
3HaHMS N0 (U3MKE I OOBSICHEHUS PAa3HOOOpa3HbIX (PU3MUECKUX SIBJICHUU U CBOMCTB
BEIIIECTB;

- IPaKTUYECKOE UCTIOIb30BaHUE (PUBNUECKUX 3HAHUIA;

- OIICHUBATh JOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(pOpMaIUY;

- pa3BHUTHE TIO3HABATEIILHBIX WHTEPECOB, HWHTEJUICKTYaJIbHBIX U TBOPUYECKHX
CIIOCOOHOCTE B TMpoIlecce MPUOOPETEHUS 3HAHUM W yMeHuW 1o (Qusuke ¢
UCIIOJIb30BAHUEM  PA3IMYHBIX  MCTOYHUKOB  HMHPOPMAIIMKM U  COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHH;

- BOCMUTaHUE YOEXKICHHOCTH B BO3MOXHOCTH IIO3HAHUS 3aKOHOB TPHUPOIBI;
MCTIOJIb30BaHUS TOCTIXKEHUN (PM3UKH Ha OJ1aro pa3BUTHS YEIIOBEUECKON [TUBIIIA3AIINN;

- HEOOXOJMMOCTH COTPYAHHYECTBA B MPOIIECCE COBMECTHOTO BBIMIOJIHEHUS 33jad,
YBOKHUTEILHOTO OTHOIICHHWsS] K MHEHUIO ONIMOHEHTAa MNpU OOCYXIACHHH MpoOieM
€CTECTBEHHOHAYYHOTO COJICP KAHNUS;

-TOTOBHOCTH K  MOPAJIbHO-3TUYECKOW  OIICHKE HCIIOJNB30BAHMS ~ HAyYHBIX
JOCTUKEHHUM, UYyBCTBA OTBETCTBEHHOCTHM 3a 3alllUTy OKPY)KAIOIIEH  Cpemsbl;
WCITIOJIb30BAaHUE MPUOOPETCHHBIX 3HAHUN U YMEHHU JUIsl PEIICHUS MPAKTHUYECKUX 3371a4
ITOBCEIHEBHOM  JKM3HU, oOecmeueHus  OEe30IacHOCTH  COOCTBEHHOH  JKHM3HH,
palMOHAIBHOTO  MPHUPOAOIOJB30BAHMS M OXpaHbl  OKpYy)XKaloIlel cpeasl U
BO3MOKHOCTSIMU TIPUMEHEHHUs 3HAHWUW TIpU PEIICHUH 3a7a4, BO3HUKAIONINX B
nocneayoueil npopeccuoHanbHON AeITeIbHOCTH.
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Ilnanupyemoie pesyivmanvl 0C60eHUA YUEOHOU OUCHUNTIUHDL

B pesynbraTe u3yueHus: AMCUUILINHBL:

OOyuaronuiics Ha 0a30BOM YPOBHE HAYUMTCS:

— JIEMOHCTPUpPOBaTh Ha MPUMEpPax poJib U MecTo (PU3MKU B (HOPMHUPOBAHHUH
COBPEMEHHOM Hay4YHOH KapTHMHbBl MHpPa, B pa3BUTHUU COBPEMEHHON TEXHUKU U
TEXHOJIOTHH, B IPAKTUUECKOMN AESATEIbHOCTH JIIO/IEH;

— JIEMOHCTPUpPOBaTh Ha INpUMEpax B3aWMOCBS3b MEXAy (U3MKOM U JIpyrMMH
€CTECTBEHHBIMHU HayKaMH;

— YCTaHaBJIUBaThb B3aWMOCBSI3b E€CTECTBEHHO-HAYYHBIX SIBIICHUA W NPHUMEHSITh
OCHOBHBIE (pU3MUECKHE MOJIETH ISl UX OMMCAHUA U OOBSICHEHHS,

— HCIIONB30BaTh HH(GOPMALUIO (PU3UUYECKOTO COAEPIKAHUS IIPU PELICHUH YUYEOHBIX,
IPAKTUYECKUX, IPOEKTHBIX U UCCIENOBATEIbCKUX 3a/1a4, HUHTETPUPYsl HH(OPMALIUIO U3
Pa3INYHBIX UCTOYHUKOB M KDUTHUYECKH €€ OLICHUBAS;

— pa3nuyaTh ¥ YMETh MCIOJb30BaTh B Y4€OHO-HCCIIEI0BATEIBCKON NESATEIbHOCTH
METO/Ibl HAYYHOrO IO3HAaHMS (HAOJIIOJCHHE, ONHMCAHWE, U3MEpPEHHE, SKCIEPUMEHT,
BBIJIBUKEHUE TUNIOTE3bI, MOJICIUPOBAHKUE U Jp.) U (POPMBI HAYYHOTO NTO3HAHUA ((PaKThI,
3aKOHBI, TEOPUH), IEMOHCTPUPYS Ha IPUMEPAX UX POJIb U MECTO B HAYUYHOM IO3HAHUY;

— MPOBOJIUTH NPSIMbIE U KOCBEHHBIE M3MEHEHMsI (PU3NYECKUX BEJIUYUH, BBIOMpAs
U3MEPUTENIbHBIE PUOOPHI C YUETOM HEOOXOAUMON TOUHOCTU U3MEPEHUH, MIIaHUPOBATh
XOJl M3MEpPEHUH, TMOJydyaTb 3HAYEHHE U3MEPSIEMOW BEIUYMHBI U OLIEHUBAThH
OTHOCUTEJIbHYIO IOTPEITHOCTD I10 3aJJaHHBIM (OpMyJiam;

— NPOBOAUTH HCCIEAOBAHUS 3aBUCHUMOCTEH MEXAY (U3MUYECKUMHU BEIMUYUHAMM:
IIPOBOJUTH U3MEPEHUS U ONPENIEIATh HA OCHOBE HCCIEAOBAaHUS 3HAYEHUE [1apaMeTPOB,
XapaKTEPU3YIOIINX JaHHYIO 3aBUCUMOCTb MEXKJYy BEIMYMHAMHU, U JEJIaTh BBIBOJ C
Y4ETOM MOTPEUTHOCTH U3MEPEHHI;

— HCHOJIb30BaTh JJIA OINUCAHUS XapakTepa MPOTEKaHUs (PU3NYECKHUX MPOLIECCOB
(bu3nYecKue BEIMYUHbBI U IEMOHCTPUPOBATh B3aUMOCBSI3b MEXYy HUMH;

— MCIOJIb30BaTh AJIA OINKCAaHUS XapakTepa MPOTEKaHUs (PU3NYECKHUX MPOLIECCOB
(duznyecKre 3aKOHBI C yYETOM IPAHULl UX TPUMEHUMOCTH;

— pelaTh Ka4eCTBEHHBIE 3a/aud (B TOM YHCIE M MEXIPEIMETHOIO XapakTepa):
UCHOJNB3YSl MOJENIH, (PU3NYECKHEe BEIMYMHBI U 3aKOHbI, BBICTpAaUBaTh JIOTMUECKU
BEPHYIO LIEMOYKY OOBsICHEHUs (J0Ka3aTelbCTBA) MPEAJIOKEHHOIO B 3a7ade Ipoliecca
(s1BICHUSA);

— pelaTh pacyeTHbIC 33/7a4d C SIBHO 33JlaHHON (DU3MYECKON MOJEINbIO: HA OCHOBE
aHallu3a YCJIOBUS 3aJaud BBLICHATh (DU3MUECKYI0 MOJENb, HAaXOIUTh (U3NYECKUE
BEJIMYMHBI M 3aKOHBI, HEOOXOJUMBIE U JIOCTATOYHBIC AJISi €€ PEeIlICHUs, IPOBOAUTH
pacyeTsl U IPOBEPATH MOJIYUEHHBIA PE3YNIbTAT;

— YYUTBHIBaTh TPAHMIIBI TMPUMEHEHUS W3YUYCHHbIX (U3MYECKUX MojeNel Mpu
penieHnn GU3NYECKUX U MEXIPEIMETHbBIX 3aa4;

— HUCHOJIb30BaTh MH(POPMALMIO M MNPUMEHSTh 3HAHUA O NpPUHLIMNAX pPadboOThl U
OCHOBHBIX XapaKTEPUCTUKAX H3YYEHHBIX MAIIMH, MPUOOPOB U JPYIHMX TEXHUYECKHX
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YCTPOMCTB JJIsl PEIICHUs NPAKTUYECKUX, Y4€OHO-MCCIENOBATENbCKUX M MPOEKTHBIX
3azay;

UCIOJIb30BaTh 3HaHUS O (PU3MUECKHX OO0BEKTaX M Ipoleccax B IOBCEIHEBHOU
KU3HU U1 oOecrieueHuss Oe€30MacHOCTH Tpu  obOpamieHMH ¢ mOpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, [JIsl COXPAaHEHHS 3JI0pOBbsI W COONIOAEHUS HOPM
DKOJIOTMYECKOTO TOBEJACHUsS B OKPYXAWOWIEW cpene, Il NPUHATHS PEUICHUHd B
IIOBCEHEBHOM KU3HU.

OOyuaromuiica Ha 6a30BOM YPOBHE MOJYYUT BOZMOKHOCTh HAYUHTHCS OOBIACHATS:

— - CMBICI TOHATUH: (Qu3uUeckoe sBiIeHUE, (U3MUECKU 3aKOH, THIIOTE3a,
TEOPHsI,BEIIECTBO, ITI0JIe, B3aUMOJECHCTBHE, 3Be31a, BceleHHas, 3JIEKTPOMarHUTHOE
10Jie, BOJIHA, (POTOH, HOHU3UPYIOIIEE U3ITyUEHUE;

— - CMbICJI (PU3UYECKUX BEJIIMYMH: CKOPOCTb, YCKOPEHME, Macca, CHia, UMITYJIbC,
paboTa, MexaHUWYecKasi SHEprusi, BHYTPEHHSS HHEprusi, abCONIOTHAs TemIepaTypa,
CpPEelHsIsl KUHETWYECKas DSHEPIrWs YacTULl BEIIECTBA, KOJIMYECTBO  TEILIOTHI,
3JIEMEHTApPHBIN JIEKTPUUECKUN 3apsij, paboTa BbIX0/1a, TOKa3aTelb MPEIOMIICHUS Cpes;

— - cMbIca (U3NYECKUX 3aKOHOB:HBIOTOHA, COXpaHEHMs HHEPIHM, HMIIyJbca M
AIEKTPUYECKOTO 3apsna, TE€PMOJIMHAMHUKH, KJIACCUYECKOM MEXaHUKH,
AIEKTPOJUHAMUKH, PoTOrd(DekTa;

— - BKJIQJI POCCHUMCKUX U 3apyOEKHBIX YUEHBIX,0Ka3aBIIMX HAUOOJbUIEE BIIHMSHHUE
Ha pa3BUTHE (PU3NYECKON HAYKHU.

(I)OpMLI H ME€TOAbI OIICHUBAHUA

B pesynbTare arrecranuu no yueOHOW IUCHUIUIMHE OCYIIECTBIISETCS KOMIUIEKCHAS
IIPOBEPKA CIEAYIOINX 3HAHUWA U YMEHHUI:

Quenka 3a ycmuwii omsem (beceda, hpoHmaibHblll ONPOC)

OreHKa «OTJIMYHOY» CTABUTCS B TOM CIy4ae, €CJIM 00yYaroIuniCs:

o OOHapyXHBaeT MPaBUIbHOE MMOHUMAaHUE bu3ngecKom CYIIHOCTH
paccMaTpUBaeMbIX SIBJICHUA W 3aKOHOMEPHOCTEHM, 3aKOHOB M TEOPHUM, JAeT TOYHOE
oTpe/ieJIeHUEe U UCTOJIKOBAHUE OCHOBHBIX IMOHSATHMN, 3aKOHOB, TEOPHiA, a TAK’KE€ BEPHOE
ornpezeneHue PU3NIECKUX BETUUYUH, UX €IUHHI] U CIOCOOOB U3MEPEHUS;

e  TIPABUJILHO BBIMOJHIET YEPTEKH, CXEMbI U TpaduKH, COMYTCTBYIOIINE OTBETY;

e CTPOWT OTBET MO COOCTBEHHOMY IUIaHy, COIPOBOXKIAET paccKka3 CBOMMHU
npuUMepaMH, yMEeT TPUMEHATh 3HAHWS B HOBOW CHUTyallMd TIPU  BBITOJTHCHUH
IIPAKTUYECKUX 3aJaHUM;

e MOXET YCTAaHOBHUTH CBSI3b MEXIY M3y4acMbIMH W paHee M3YYCHHBIMU B Kypce
GU3MKKM BOMPOCAMM, a TaKKe€ C MaTepuajoM, YCBOCHHBIM MPHU H3YYCHUU APYTHX
IPEIMETOB.

OreHka «XOpOIIo» CTABUTCS, €CIU OTBET YIOBJIETBOPSIET OCHOBHBIM TPEOOBAHHSIM
K OTBETy Ha OIICHKY «OTJIMYHO», HO B HEM HE HCIIOJB3YIOTCS COOCTBEHHBIN TUIaH
pacckasza, CBOU MPHUMEPHI, HE MPUMEHSIOTCS 3HAHUS B HOBOW CHUTYyalluU, HET CBSI3U C
paHee M3YYEHHBIM MaTE€pUaIOM W MaTepPUalIOM, YCBOCHHBIM MPHU H3YYCHHUH JIPYTUX
PEIMETOB.

Or1eHKa «yIOBIETBOPUTEIIBHOY» CTaBUTCH,
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e ecim OOJbINas 9YacTh OTBETA YAOBIIETBOPSET TPEOOBAHHSAM K OTBETY Ha OICHKY
«XOpOIlIO», HO OOHAPYKHMBAIOTCSA OTHEIbHBIC NPOOETbl, HE MPEHATCTBYIOIINE
JaJbHEHUIIIeMY YCBOCHHUIO ITPOTPAMMHOTO MaTepHaia; 00yJarouics yMeeT MPUMEHSTh
MOJTyYEeHHbIC 3HAHMUS TIPH PEHIEHUH IPOCTBIX 3a7ad C HCMIOJb30BAHUEM TOTOBBI
dbopMyI1, HO 3aTpyAHSAETCS IPH PEIICHUH 3aj1a4, TpeOyIOIUX MpeodpazoBanue Gopmy.

O11eHKa «HEYI0OBJIIETBOPUTEIILHOY» CTAaBUTCS B TOM Cllydae,

e €CIM OOydaronuics HEe OBJIaJiel OCHOBHBIMM 3HAHUSMH W YMCHHUSIMU B
COOTBETCTBHUU C TPEOOBAHUSIMU MPOTPAMMBI.

Ouenka mecmosblx pabom

TecToBble 3aJaHUsl  BBINOJHAIOTCA  HMHAWUBUIAyaJIbHO 0€3  HCHOJb30BAHUS
BCIIOMOTATENbHBIX YYE€OHBIX MaTEpUaloB, B MUCbMEHHOM Buje. [lpu BBIIOTHEHUU
TECTOB  JOCTAaTOYHO yKa3aTb BapuWaHT TNpaBWIBHOTO oTBeTa (omuMH)  Oe3
JOTIOJIHUTENIBHBIX KOMMEHTapueB. Kputepuu orieHku:

o 60% npaBWIBHBIX OTBETOB — OIIEHKA «YOBJICTBOPUTEIBLHOY,

o 80% mpaBUIBLHBIX OTBETOB — OIIEHKA «XOPOIIO»,

o 100% mpaBUIBHBIX OTBETOB — OLICHKA «OTJIUYHO.

Ouyenka ymeHull peuiams paciemuwle 3a0a4u

Ouenka "oTin4HO":

e B JIOTHYECKOM pACCYXJEHUM M PCEIICHHMH HEeT OomuOOoK, 3a7adya pelieHa
palMOHAJIBHBIM CIIOCOOOM.

Ouenka "xopomo":

e B JIOTUYECKOM PACCYXKJICHMH M PEIICHUU HET CYIIECTBEHHBIX OIIMOOK, HO
3a/laya pellleHa HepalMoOHAJIBHBIM CIOCOOOM WJIM JIONMYIIEHO He OoJjiee JBYX
HECYIIECTBEHHBIX OLIMOOK.

OuenHka "yJI0BJIETBOPUTEIBHO"

e B JIOTMYECKOM PACCYXKJICHHUH HET CYIIECTBEHHBIX OLIMOOK, HO JOMYyIleHa
CYyIIIECTBEHHAs OIMMOKA B MAaTEMaTHYECKUX pacuérax.

Oruienka "Hey10BIECTBOPUTEIHHO":

e HMMEIOTCS CYIIECTBEHHBIC OITMOKH B JIOTHYECKOM PACCYKICHUU U B PEIICHUH.

Ouyenxa omeemos yyawuxcs npu npoeeoderul 1adopamophblx pabom

Ouenka "oTIMYHO" CTAaBUTCS B CICIYIOIIEM ClIydae:

-nabopartopHasi paboTa BBIIOJIHEHA B TOJHOM O0BEME C COOJIOJCHUEM
HEO0OXOIMMOM TMOCEA0BATESILHOCTH MTPOBEICHUSI ONBITOB U U3MEPEHUH,

-y4JaluicsT CaMOCTOSTEIbHO W PalMOHAJIBLHO CMOHTHUPOBAT  HEOOXOIUMOE
000py/lOBaHUE, BCE OMNBITBI TPOBEI B YCIOBUSIX U pPEXKUMAX, OO0ECMEUHUBAIOIINX
MOJy4YeHHE TMPABUIBHBIX  pE3yJbTaTOB W  BBIBOJOB; cOOdI0Ofan  TpeOoBaHUs
0€30MacHOCTH TPY/a;

-B OTUETE MPaBWIHLHO M aKKypaTHO BBIMIOJHWI BCE 3alKCH, TaOJUIIbI, PUCYHKH,
yepTexku, Tpauku, BEIYUCICHUS; TPABUIIBHO BBITIOIHUI aHAIU3 MTOTPEIIHOCTEH.

Ouenka "Xopomuio'"cTaBUTCS B CAEAYIOUIEM CITydae:

BBITIOJIHEHUE J1a0OpaTOpPHOW pabOTHI YAOBIETBOPSET OCHOBHBIM TPEOOBaHUAM K
OTBETY Ha OIeHKY "5", HO 00yJaromuics TOMyCTHII HEOYEThl WM HETPYyOble OMMMOKH,
HE TIOBJIMSIBIITNE HA PE3YJIbTAThl BHIOTHEHUS PaOOTHI.

Ouenka "yJIOBJIETBOPUTENHLHO'" CTABUTCS B CIEAYIONIEM CIydae:
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- pe3ynbTaT BBIMOJTHEHHOW YacTH JIA0OpaTOPHOUW pabOThI TAKOB, YTO ITO3BOJIAET
MOJTYYUTh TMPaBWIBHBIM BBIBOJ, HO B XOJC MPOBEACHUS ONbITA M H3MEPECHHH ObLIN
JOMYIIEHBI OIITUOKH.

Ouenka "HEYy1OBIECTBOPUTEIHHO" CTABUTCA B CIEAYIOIIEM CIIydae:

- pe3yJbTaThl BBINOJHEHHUS J1aOOpaTOpHOM paboThl HE TO3BOJIAIOT CJAENIATh
MPaBWIbHBIA  BBIBOJI, H3MEPEHHUs, BBIUMCICHHS, HAOMIOJAEHUS TMPOU3BOIUIKNCH
HEIPaBWIBHO.

Ouenka omeemos 00V4aWUXcs nPu NPOsedeHUY KOHMPOILHLIX padom

B ka0l KOHTPOJBHON paboTe OMpeAesieHO CBOE KOJIMYECTBO OalljIoB, KOTOpHIE
HE0OX0MMO HAOPaTh, YTOOBI TIOJYYUTHh COOTBETCTBYIONIYIO OIICHKY. B 3aBUCUMOCTH OT
CTETICHU CJIO)KHOCTM M KOJIMYECTBAa HEWU3BECTHBIX BEIMYMH KaXI0oW 3aJadyu
npucBanBaroTcs 0amiel ot 1 go 15.

0 OamioB BBICTABISICTCS 3a 3a7ayy, K KOTOPOM OTCYTCTBYET IOSCHUTEIBHBIN
PUCYHOK HEOOXOMMBIN JIJIs1 pEIISHUsI FUIM OH HE COOTBETCTBYET PEILICHHMIO.

Or1eHKa «OTIUYHO» cTaBUTCS 3a 38-40 6aioB.

OreHka «xopoIioy» ctaBuTcs 3a 39-30 6aios.

OrneHKa «yJIOBIETBOPUTEIILHO» cTaBUTCS 3a 29-20 Oasios.

O11eHKa «HEYIOBJICTBOPUTEIILHOY CTaBUTCS 3a MeHee 20 0aoB.

KoHTpo/ibHO-0LIEeHOUHBbIE CpeaCcTBA
1 cemecTp

Dusuka u ecmecmeeHHo-Hay%blﬁ Memoo NO3HAHUS

BBoaHbIl TECT
Bapuanr 1

1Kakue u3 nepeunciieHHbIX HKe BeMuuH BeKTopHbIe? 1) CkopocTs. 2) Yckopenue. 3)
I1yTb.

A. Tonbko 1.

b. Tonbko 2.

B. Tonbko 3.

I.1u?2.

J.1wu3.

E.1,2u3.
2. Kakas u3 Ha3BaHHBIX HIDKE Pu3nueckux BeanuyuH ckaspHas? 1) Macca. 2) Cuna.

A. Tonbko niepBasi.

b. Tonpko BTOpAs.

B. IlepBas u BTOpAas.

I'. Hu nepBas, Hu BTOpas.

. Cpenu otBeToB A-I" HET NMPaBUIIbHBIX.
3. Kakast u3 mpuBeeHHBIX HIKE (POPMYII COOTBETCTBYET 3aIKMCH YPABHEHUSI CKOPOCTH
MIpU PaBHOYCKOPEHHOM JIBH>KEHUU ?
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A V=
X_XT
B.v=—rf
B. V=V +at
S
v ==
vCp .

. Cpenu otBeToB A-I" HET IPABUIIBHOTO.
4. Tlpu paBHOYCKOPEHHOM JBMXEHUM ABTOMOOWMJII B TEUEHHUHU 5 C €ro CKOpOCThb
yBenmamiiack oT 10 mo 15 m/c. UeMy paBeH MOyJIb YCKOPEHUST aBTOMOOMIIS?
5. Kakas u3 npuBeeHHBIX HIKE (HOpMYIT BbIpakaeT BTOpoi 3akoH HeioToHa?

5 — (0]
A a= i
B.a={;.
B. F =-F,.
FAa_m
a2 ml
2
Il a=—
6. Kakas u3 npuBeieHHbIX HIKE (DOPMYJIT BBIPAKAET 3aKOH BCEMUPHOTO TSATOTEHUS?
A.F=ma.
B. F =N .
mm
B. F=G6 Flzf
I'. F=—kx.

J. Cpenau otBeTOB A-I" HET MPABUIIBHOTO.
7. Kak nBuxeTcs Teno, €Ciy BEKTOpPHAas CyMMa BCEX JEHMCTBYIOIIMX Ha TEJIO CUJI PaBHA
HYJII0?

A. CKkopocTh MOXXET OBITh paBHA HYJIIO WJM OTIWYHA OT HYJSA, HO OOs3aTeIbHO

HEU3MEHHA BO BPEMEHHU.

b. CkopocCTh ¢ TeUEHHUEM BPEMEHHU BO3PACTaET.

B. CxopocTh ¢ TeueHreM BpeMEHH YOBIBAET.

I'. CkopocTb Tena 00s3aTeNIbHO paBHA HYJIIO.

JI. CkopoCTh MOCTOSTHHA W HE PaBHA HYJIIO.
8. Ilox nevictBuem cuibl 4 H npyxkuna ypmuawiack Ha 0.02 M. KakoBa KecTKOCTb
NPYKUHBI?
9. KakuMu HOCHUTENISIMU BJEKTPUYECKOTO 3apsia CO3HACTCs JJIEKTPUUECKUM TOK B
MeTasax”?

A. DJIEKTpOHAMHU U TOJIOKUTEIbHBIMU NOHAMM.

b. I1om0XUTETbHBIMHA U OTPULIATEIIBHBIMA MOHAMMU.

B. DnekTpoHaMu U JbIpKaMH.

I'. ITonoXXuTEIbHBIMU HOHAMH, OTPUIATEIILHBIMA HOHAMHU U DJICKTPOHAMM.
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J1. TosbKO 35IeKTpOHAMM.

10. Kakoit 6ykBO MPUHATO 0003HAYATH JIEKTPUUECKOE HAIIPSHKEHHE?
Al
b.U.

Aub=Rel-
= >T0>® D

[E—
[—

aK Ha3bIBAIOT €AMHUILY AIEKTPUUYECKOrO CONPOTUBIICHUS ?
KOYJIb.

aTT.

>

T =

w o
o
=

12. Hanpsxkenne Ha KOHLAxX mpoBoaHuka 6 B, ero conportusnenue 3 OM. YUemy paBHa
cuja Toka?

JlabopaTopHbie pabOThI
1. [TorpenrnocT u3MepeHnit GU3NUECKUX BEIUYUH

Mexanuxa

®poHTaNbHBIN Onpoc, becena
1. Cpennsist ckopocTb.MIrHOBEHHAs! CKOPOCTb.
2. Tpaextopus. [Iyts. [lepemernienne.
3. Yckopenwue.
4. Tlepemenienue Juisi TNPSMOJIMHEHHOTO PAaBHOMEPHOTO M PaBHOYCKOPEHHOI'O
JIBHDKCHUH.
5. YpaBHEHHUSI CKOPOCTH AJisi MPSIMOJMHEHHOrO0 PaBHOMEPHOIO W PaBHOYCKOPEHHOI'O
JIBHDKCHUH.
6. YpaBHeHUs NBUKEHUS IS MPSMOJMHEHHOrO PaBHOMEPHOIO M PaBHOYCKOPEHHOI'O
JIBHDKCHUH.
7. TlpsiMonMHENHOE paBHOMEPHOE U PAaBHOYCKOPEHHOE JIBUKEHHUE.
8. Yacrora.
9. JluneitHast CKOPOCTb.
10. JluneliHoe ycKOpeHUE.
11. VYrioBas CKOPOCTb.
12. VYrinoBoe yckopeHue.
13. Cas3b yrioBoil CKOPOCTH U TUHEHHON CKOPOCTH.
14. CaB43p yrioBoi CKOPOCTH U YCKOPEHHUS.
15. 3akonsl HeroToHa.
16. 3axon ['yka. Cuna ynpyroctu, HaTs>KEHUS, pEaKIIUAOTIOPBI.
17. 3akoH BCEMUPHOTO TATOTEHUSI.
18. Cuna TspxecTu.
19. 3aBucuMOCTb YyCKOpPEHHUS CBOOOIHOTO MaJIEHUS OT BBICOTHI.
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20.
21,
22,
23.
24,
25,
26.
217,
28.
29.
30.
31.
32,
33.
34,
35.
36.

Cuna Tpenus. Buapl cui TpeHus.

PaBHOzmEHCTBYIOIIIAs CcCHIa.

NmiysibC CHIIBL.

Nmnynec Tena.

3aKOH COXpAaHEHUSI UMITYJIbCA. 3AMKHYTasl CUCTEMA.

PeakTruBHOE IBMXEHUE.

AOGCOIIOTHO yIPYTUil U HEYTIPYTUHN yaphbl.

[Ipoekuus BEKTOpa HA KOOPAMHATHYIO OCb. BekTop. [IefcTBUsA ¢ BEKTOpaMH.
Mexanudeckas pabora.

MonHOoCTb.

Kunernueckas sHeprusi.

Teopema 0 KHHETUYECKON YHEPTHH.

[ToTenmanbHas 3HEprust AePOPMHUPOBAHHOTO TEIIA.
IloTeHuManbHasA SHEPIUA Tea, HOIHATOrO HaJl 3EMIICH.
Teopema 0 NOTEHIMAIILHON YHEPTUM.

ITonmHas MexaHU4ecKasl SHEPIUsl.

3aKOH COXpaHEHUs SHEPruu 0€3 yueTa U C y4eTOM CHJIbI TPEHHUSL.

JlabopaTopHbie pabOThI

2. I3ydenune ocoOCHHOCTEH CHIIbI TPEHUS (CKOIBKCHUS )
3. JIB>keHME Tejaa Mo ASHMCTBUEM HECKOIbBKUX CHII

4. TIpoBepka ycJIOBUSI paBHOBECHS T

5. M3ydeHue 3aKkoHa COXpAHEHUSI SHEPTUHU

Kontponbhas padora Nel

3amaua 1 (2 Gamna)

OxapakTepu3yiTe BUJ JBUKEHUS, TIPEICTABICHHbBIN Ha rpaduKe.

Bapuant | Tun rpaduyeckoit 3aBUCUMOCTH OT BpeMEHU Bun rpaduka

1 Cxopoctu

v

2 Koopaunater \

v

3 Koopaunatst

v

3amaua 2 (3 Gamna)
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N306pa3ute Bce CHIIbI, JEHCTBYIONIME HA TEJIO U YCKOPEHHE.

Bapuant 3amanue
1 BaroH kaTuTcs 1o HaKJIOHHOW INTIOCKOCTH BHU3.
2 Teso BUCHUT Ha TpOCE NOTPYKEHHOE B MACJIO.
3 Teno, NpUKpEIICHHOE K MPYKUHE MOCIE PACTIKEHUS MPYKUHBI, CKOJIB3UT
110 CTOJIY.
3anaua 3 (5 6anioB)
Bapuant 3amanue
Cpennee paccrosiHue Mexnay ueHtpamu JIlynsl m 3emum npumepHo 60
1 3€MHBIX paguycoB. Bo CKOJBKO pa3 yMEHBIIUTCS CHJIa TPABUTALIMOHHOTO
B3aUMOJICHCTBUS IpeIMeTa Maccoi 1 Kr u 3emulH, eciii cHavajla MpeaMeT
HaXOJMUTCSl HAa TOBEPXHOCTU 3€MJIM, a 3aT€M Ha JIYHHOU opOuTe?
Teno CKOJIB3UT MO TOPU3OHTAIBHOM MIIOCKOCTH. C KaKOW CHIJION TEJO TABUT
2 Ha IUIOCKOCTh, €CIM CHJIA TPEHUA, ICUCTBYIOIIAs Ha Teyo, paBHa 9 H, a
Kod(hDUIIMEHT TpeHus: CKoJbxkeHus paBeH 0,27
Teno paBHOMEPHO MABUXKETCS MO TOPU3OHTAIBHOW MIOCKocTH. CHila
3 JABJICHUS TeJa Ha TiockocTh paBHa 10 H, cuia tpenus 2,5 H. Uemy paBeH

KOA(DUIIMEHT TPEHHS CKOJIBbKESHUS ?

3anaya 4 (5 6aoB)

Teno aBuraercs o okpykHocTU. OnpenenuTe BeIMYUHbI, 0003HaYEHHBIE 3BE€3/10YKOM.

BapuanT ITepuon | Yacrora, | Paguyc, | CkopocCTb, VCKope?He VriaoBas
> © ' M m/c , M/c CKOPOCTb, Paji/c
1 5 * 2 * 10 *
2 * 10 * 15 * *
3 * * 1 * 6 12

3anaya 5 (10 6amioB)

Crenaiite OSCHUTENBHBIN PUCYHOK U PEIINATE 3a7a4y.

Bapuant

3amanue

1

Baron wmaccoit 30 T, ABWXKyHMHCA MO TOPU3OHTAIBHOMY MYTH CO
CKOpOCThIO 1,5 M/C, aBTOMaTHYECKU HA XOAY CHEIUISETCS C HETOBUKHBIM
BaroHoM Maccoii 20 T. C kakol CKOPOCTBIO IBUKETCA ClIeNKa?

DJIEKTPOIIOe3/] B MOMEHT BBIKIIOUCHHS TOKa uMel ckopocTh 20 m/c. Kakoii
nyTh OPOHJET Mmoe3a 0e3 BKIYEHHUS TOPMO30B JO IMOJTHOM OCTAaHOBKH,
eciau kodddunment conpotunienus pasex 0,005?

Baron c¢ meckom Maccoit 45 T katuTrcs €O CkopocThio 10 M/c To
TOpU30OHTaJbHOMY TyTH 0e3 TpeHusa. HaBcTpedy BaroHy JeTHUT CHapsij
Maccoit 300 kr ¢ ropusoHTaidbHOU ckopocThio 1500 m/c. CHapsin mocrie
CTOJIKHOBEHHS C TIECKOM 3acTpeBaeT B HeM. B Kakyio CTOPOHY M C Kakoi
CKOPOCTHIO MOKATUTCS BATOH TMOCJIE CTOJIKHOBEHHUS CO CHapsIIOM?

3amaua 6 (15 GamioB)
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3nas ypaBHeHus nBrkeHus X(f), maccy Tema w Bpems JBWKCHHS ompeaenute: 1)
HAYaJIbHYI0 KOOpJMHATY JBWXKYILIErocs Tena, 2) YCKOopeHue, 3) HaudalbHYI0 U
KOHEUYHYIO CKOPOCTh, 4) mepemMeleHue, 5) cuity, 6) HadalbHbI U KOHEYHBIN UMITYJIbC,
7) HayaJbHYI0 U KOHEYHYIO KMHETUYECKYIO DHEpPruio, 8) MEeXaHHYeCcKylo paboty, 9)

MOIIHOCTb.
Bapuant | Macca, kr | Bpewms nemxenus, C YpaBHEHHE ABUKECHUS
1 0,1 5 x=3+15t-4t"
2 5 2 X= -5t+t°
3 0,7 15 x= -5-2t°

OcHo6bl MONEKYAAPHOU DUIUKU U TNEPMOOUHAMUKU

®poHTaNnbHBINA Onpoc, becena
1. OcuoBuble nonoxenust MKT. [luddysus. bBpoyHoBckoe 1BHKEHUE.
2. KomnuecTBo BemiecTBa, MOJb. MoJisipHass ¥ OTHOCHUTEIHLHO MOJEKYISIpHAs Macca.
Yucno ABorazpo. Uucio JyacTuil.
3. Uneanbupiii Ta3. AOCONIOTHBIA HyJIb TeMIlepaTypbl. MaKpOCKOIUYECKUE U
MHUKPOCKOITUYECKHUE TTapaMETPHI.
4. OcuoHoe ypaBHeHue MKT. Cpenusis kBagpatuuHas ckopocTh. llepexonm oT
TeMnepaTypsl B rpaaycax Lenbcus B rpanycel KenbBuHa.
5. ¥paBuenue MenneneeBa-Knaneiipona. Ypasuenue Knaneipona. Konnenrparusi.
6. N3omnpornecce u ux Bujbl. 3akonsl I eit-Jltoccaka, [lapis, boitns-Mapuorra.
7. HacwimenHsiil map. /{aBieHre HaCBIIIEHHOTO Tapa.
8. Ucnapenune. CriocoObl yBeNTWYSHHs] CKOPOCTH UCTIAPEHUSI.
9. Konpnencarusi.
10. HeHnaceIimeHHsIH map.
11. BnaxHOCTS.
12.  OtHOcuTEeNbHAS BIAKHOCTb.
13. AOGcomroTHas BIaXXHOCTb.
14. TlapuumanbpHOE JaBIEHUE.
15.  CnocoOsI onpesiesieHus BIAKHOCTH M YCTPOMCTBA MPUOOPOB.
16. IIpaBuna nmosb30BaHUS TICUXPOMETPUUECKON TAOIHIIBI.
17. Kunenwue.
18. TemmepaTypa KUIeHHUS.
19. 3aBucHUMOCTH TEMIEPATYPHI KUTICHUS OT JIaBJICHUS.
20. Touka pochl.
21. KomnnuecTBo BelIeCTBa.
22. KonnyecTBO TEMJIOTHI IPU KUTICHUU.
23. KoauyecTBO TEIJIOTHI MPU U3MEHEHUHU TEMIIEpaTyphl Tea.
24.  CBoiicTBa KUJKOCTEH, ra30B U TBEPBIX TEI.
25. Kpucramnuueckue Tena. Buasl KpucTasiios.
26. CBolCTBa KpUCTAJUIMUECKHUX TEJ.
27. CsoiicTBa aMOP(HBIX TEI.
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28. Kowmmo3utsr.

29. AuHuzoTpormnus.

30. M3zorpomusi.

31. AwmopdHsbie Tena.

32. Jlebopmarnus u €€ BUIBI.

33. Ynpyras u Heympyras achopmarius.
34. Monyns FOHra.

35. Mexanudeckoe HapsKEHUE.

36. 3akon ['yka.

37. lmarpamMmma pacTskeHus (Tpenen ympyrocTd, Mpeaei MPONOPIHUOHATBLHOCTH,
npenes IPOYHOCTH).

JlaGopatopHbie pabOThI
6.UccnenoBanue nzobapHoro npouecca
7.3mepenHne BIaKHOCTH
8.0mnpenenenue k03P huIlMeHTa MOBEPXHOCTHOTO HATSKEHUS BObI
9.13yuenue nedopmaliuu pacTsKEHUS

KontponbHas pabota Ne2

3agaua 1 (1 6ama)
OmnpenenuTe MOJIIPHYIO MAacCy BEIIECTRA.
Bapuant 1 2 3
C,HsOH NaCl C,oHg

3amaua 2 (2 Gamna)
[To rpaduky M3MeHEHUs! COCTOSHUS UACATLHOTO OJJHOATOMHOTO Ta3a ONpeAeuTe THI
U30Mpolecca U U3BMEHEHUE MaKpOIapaMeTpOB.
Bapuant 1 2 3

P \Y; \)
['paduxk ‘ hE ‘ l ‘ -
T T T

3anaya 3 (2 6amioB)
Omnpenenute aOCONMIOTHYIO M OTHOCUTEIBHYIO BIQXKHOCTh B BaroHe (KyIie) moeszia, €ciu
pebEeHOK BO BpeMs /16l pa3iiii BOJYy Maccoil M mpu temmeparype L.

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

3agaua 4 (5 6aoB)

55



Kuakocts ABMKETCS MO KanmuuiipHoi TpyOke. Ilo maHHBIM mapaMerpam ONpeaenuTe
BEJIMYMHY OOO3HAUEHHYIO *, a TakKe CHJIy IOBEPXHOCTHOTO HATSXKEHUS U HHEPTHUIO

IMOBCPXHOCTHOI'O CJIOA KUAKOCTH.

ACTSOKCHUA MCKAY BaArOHAMMU. OHpCI[GIII/ITe BCINYHHBI, 0003HaYCHHEIC 3BC3109YKaMHU *,

Bapuant 1 2 3
o, H/m 0.073 * 0.024
p, KI/M° 1000 13600 800

d, Mmm * 1,8 1
g, m/c” 10 10 1.6
h, M 0.1 0.05 *

3amada 5 (5 6amioR)
Wrpymieynass Moaeab MMOE31a C BarOHAMHU NPH IBHKCHUU MCIIBITHIBACT Ae()OpMaIInio

7. Btopoii 3akoH TepmoauHaMuk. OOpaTUMBbIe 1 HEOOpATUMBbIE TTPOLIECCHI.

1.3akon Kynona.

Bapmant | F,H | o, MIla| S,M° | E, ITla € AL, M Lo, M
1 2 * 0,02 220 * 0,004 *
2 * 2 0,1 * 0,05 * 0,04
3 0,7 15 * 150 * 0,0005 *
2 cemecTp

OcHo8bl MONEKYIAPHOU DUIUKU U MEPMOOUHAMUKY -~ RPOOONHCEHUE

®poHTaNbHBIN Onpoc, becena
1. KonmnuecTBO TEIIIOTHI JJ1s TIaBJICHUS TBEPAOTO Tea.
2. JlaBnenue.
3. Baytpennsisa sueprus.

4. Pabora raza
5. [lepBoiit 3akoH TepMoauHAMHUKU. [IpuMeHeHre MepBOTO 3aKOHA TEPMOJAMHAMHUKU K

u3omnpoiieccaMm. AauadaTHBIN Ipolece.
6. KIIJI TermoBoi MalliiHBI U HACAILHON TEIIOBON MAaIIIMHBI.

DnekmpoouHamuxa

®poHTaNbHBIN onpoc, becena

2. DNEKTPUICCKUHN 3aps/.
3. Teno 3apsikeHo MOJ0KUTETHHO, OTPUIIATETEHO, HEUTPATIBHO.

4. DNeKTPUYECKOE MOJIE.
5. Hanpsi>keHHOCTB 3JIEKTpUYecKOoro noJist. HanpsskeHHOCTh TOU€UHOTro 3apsia U

IITOCKOCTH.
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6. JInany HaMPsHKEHHOCTH DIIEKTPUUYECKOTO TTOJISL.
7. TlpuHUIMN CYTIEPIIO3UITUH TTOJICH.

8.CB0oOO/IHbBIE U CBS3aHHBIC 3apsIIbI.
9.1IpoBOTHUKH, TUANEKTPUKHU U TOTYTPOBOAHUKH.

10.
11.

[ToJsistpHBIA ¥ HENOJISIPHBIA TURJIEKTPUKH.
[Tonsipuzanusi OUAIEKTPUKOB, 3JIEKTPOCTATHYECKAs HMHAYKUUSA, IUDIIECKTpUYECKas

IMPOHNIACMOCTDb CPCIEI.

12.
13.
14.
15.
16.
17.
18.
19.
20.

KopoTtkoe 3ambikanue.

DNEeKTPUYECKUN TOK.

YcnoBue cyniecTBOBaHUS TOKA U IEUCTBUE TOKA.

OJIC. CtopoHHUE CUIIBI.

Konnencatop. Buasl konaeHncatopoB. CoeiMHEHNE KOHIEHCATOPOB.

3akoHbl OMa 11 y4acTKa LIENHU U MOJHOU LIETH.

BHyTpeHHee 1 BHENIHEE CONPOTUBIICHUE LIEIIH.

Cuiia Toka, CONPOTUBIICHHE, HANIPSHKEHUE.

MaruautHoe nosie. JInHun marHutHOM MHAyKuuu. IIpaBuno snesor pyku. [Ipasuio

Makcgesia (OypaBuuka).

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

Cunia Amnepa. Cuna Jlopenna.

OnektpomaruuTtHas uHAyKuus. Camounaykius. [Ipasuiio Jlenua.
MarauTHbIN OTOK.

Pabota 1 MotHOCTh TOKa, 3aKoH J[xoyms-Jlenna.
[locnenoBarenbHOE U MapaIENIbHOE COEIUHEHNE TPOBOIHUKOB.
CB0OOOIHBIE 3PSl U CBSI3aHHBIE 3apSb.

VYcnoBus CyIECTBOBAHUS dJIEKTPUUYECKOTO TOKA.

[TpubopsI 17151 U3MEPEHUs CUIIbI TOKA U HAITPSDKEHUS (CIIOCOOBI OAKITIOYEHHUS).
CBepXITPOBOIUMOCT.

DJIEKTPOEMKOCTb.

[ToTennman. DKBUNOTEHIMAIbHAS TOBEPXHOCTb.

JlabopaTopHbie pabOThI

10.0Omnpenenenne 3IEKTPOEMKOCTH KOHIEHCAaTOpa

11 .N3yuenwne 3akora Oma JyIs ydyacTKa IeTu

12 Mzmepenne D/1C u BHYTpEHHETO COMPOTUBIICHHSI HICTOYHHKA TOKA
13.0Ompenenenue KIIJl snexTpovaitnuka

14 .Onpenenenue 3apsia dJIEKTPOHA

15.13ydenue siBACHUS 3JIEKTPOMArHUTHOW MHIYKIIUN

Kontponbshas padora Ne3

3amaua 1 (1 6amn)

YcTaHOBUTE COOTBETCTBUE:

Bapuant TekcT 3aganust BapuanTsl 0TBETOB
1 Ha 3apsia (, mOMEIIEHHBIN B A)gE
DIIEKTPUYECKOE TOJIE,
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NEWCTBYET CHJIA ... .

[Tpu nepemelienuu 3apsiaa J B
DIIEKTPUUECKOM I10JIe
coBepiaercs padbora, paBHas

IIEKTPOEMKOCTb CUCTEMBI
IBYX MTPOBOJHUKOB PaBHA ... .

b) g/U

B) (91-92)q

I Alg

/D) EL

VYka3aTh Ha IpaBJICHUE CUJIbI, IEHCTBYIOIEH Ha 3apsi]] (; CO CTOPOHBI 3apsija:

3anaya 2 (1 6am)

1

Ch@

@Ch

2

%@

@07

3

Q1@

@QZ

3anmaua 3 (2 Gamn)
N300pa3ute ¢ MOMONIBIO CUJIOBBIX JIMHUWA TIOJIE CHCTEMbl HEMOJIBMKHBIX TOYEUHBIX
3apsJI0B U HKBUMOTEHIUAIBHYIO TOBEPXHOCTH:

1

q (=

2

+ql, |

3

Q1@

9 —

Kakum crain 3apsn karnum?

3anmaua 4 (2 6amna)
Kamns moxns, Hecymias 3apsn (p, MPU OCBEIIEHUH ToTepsiia (mpuodpena) 3apsa  Jp.

Bapuant 1 2 3
J: +2e -5¢ +7¢
02 [Totepsin | [Ipuodpen | [loTepsiHO
le 2e 2e
3amaua 5 (5 Oamna)
Omnpenenure BeIMUYMHY 0003HAYECHHYIO 3BE3/JOYKOM.
BapuanTt 1 2 3
Cua, MH 12 * 16
3apsn 1, HKn 4 2 *
3apsn ,, HKn 2 1,8 3
Paccrostnue, cm * 3 5
JusnexTpruueckasi IpOHUIIAEMOCTb CPeJibl 2 15 2,2

3anauda 6 (5 Oanna)
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OnpenenuTs HAOPSHKEHHOCTh PE3yJbTUPYIONIETO MOJisi B TOYKE A pacrojoKeHHOW Ha
JMHUM 3apsiaal u 3apsiga2, eciu:

Bapuant 1 2 3
3apsnl, MkKn 16 4 3
3apsa2, MxKi 2 5 4
Paccrosnuel, cm 3 5 2
Paccrosane2, cm 6 4 5
Jusnexkrpuueckas 9 21
MIPOHUIIAEMOCTh CPEJIbI 1,8 ’
Pacnososxkenue Touku A Mexny 3apsgamu | 3a3apsagoml | 3a 3apsgom?2

3amaya 7 (10 GamioB)
[ImocKMiA KOHAEHCATOP, COCTOSIMKA W3 KPYIJbIX IUIACTUH PAaauycoM [, pas3iesieH
IPOCIIONKON C JAMIJICKTPHUSCKONH NPOHHUIIACMOCTBIO € W TodmuHoW d. 3apsokeH
KoHJeHcaTop 1o HampsbkeHuss U. Haiitu: 1) eMkocTh KOHAEHcaTopa; 2) 3apsa Ha
IUIACTUHKAX; 3) SHEPTHUIO 3JEKTPUUYECKOTO MOJISl KOHIEHCATOopa.

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

3agauda 8 (15 GamioB)
UeTplpe KOHACHCATOpAa COEIMHEHBI B 0OaTapero, TMOJKIIOYEHHYI0 K HMCTOYHUKY
HanpspkeHusi. Onpenenute: 1) 00IIyI0 AIEKTPOEMKOCTh; 2) 00muid 3aps; 3) 3apsa Ha
KKJIOM KOHJICHCAaTOope; 4) HaNpsHKEHUE Ha KaXI0M KOHJIEHCATOPE.

Bapuant 1 2 3

Cq, Mx®D 2 1 3

C,, MKD 1 1 2

Cs, MKD 2 3 4

C4, MKD 4 2,5 2

U,B 100 1000 500
Tun Bce Bce napannenbHo C 51 G,
COCIUHEHUS | ITOCIEI0BATCILHO nocieaoBareiabHo, a Cs u
C, mapanienbHo

Kontponbshas padora Ned

3agayva 1 (26am1)
KakuMu HOCUTENSIMH SJIEKTPUYIECKOTO 3apsijia CO3ACTCS DICKTPUIECKH TOK B ... 7

1 | B MeTaymiax A) BIEKTPOHAMH U MOJOXKUTEIHHBIMU HOHAMU;
2 | B UHCTHIX MOJYNPOBOJIHUKAX | b) anexTpoHamy;
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B DJICKTPOJIMTAax B) IMOJIOXKUTCIBbHBIMN 141 OTPULATCIIBHBIMU

MOHAMU;
I') anexTpoHamMu U JbIpKaMu;
J1) HeT MpaBUIILHOTO OTBETA.

3anaua 2 (2 Oana)

Yrto 03HAYaCT MaHHBIN 3HAK HA DJIEKTPOCXEeMe?

1

a % & F @

3anaua 3 (36amna)

BapUaHT

1 Kakne nAeucTBHS DIEKTPUYECKOTO TOKA BCErJa COMPOBOXKAAIOT  €T0
POXO0XKICHUE Yepe3 JTI00bIe CpeIbl?

2 [Tpu mpoXOXAEHUN Yepe3 KaKUe CPEeIbl AJIEKTPUUYECKOTO TOKa MPOUCXOTUT
MIEPEHOC BellecTBa?

3 B ogHoM ciydae B repmaHuil J0OaBUIIM MSATUBAJICHTHBIN docdop, a B Apyrou
— TpeXBaJIGHTHbIM ramummii. Kakum THUIIOM MPOBOJMMOCTH B OCHOBHOM
o0JaaeT MoJIyMnpoOBOJIHUK B KAKJIOM cliydae?

3anaua 4 (5 6aoB)

B pesynbraTe mnpoTeKaHUs DJIEKTPUYECKOIO TOKAa Yepe3 KUIKOCTb BBIACISICTCS
HEKOTOpas Macca BemiecTBa. OnpenenanTe BeIMUYMHY 0003HaYEHHYIO *.

BapuaHt | Macca, Cuna | DOnexrpoxumuueckuii | Bpems, ¢ | Hanpsokenwue, Comnporusne-
MT TOKa, A | »3KkBUBajJcHT, 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 *

3anaya 5 (10 6anioB)

B pesynbTare mpoXOXKIEHUS DJIEKTPUUECKOTO TOKA Yepe3 MPOBOJHUK MEHSETCS €ro
temmneparypa. OnpeneauTe BeIMUYUHbl 0003HAYEHHBIE *.

= = o 2 == =« ° o °.
T oo E g = o = S = < < o 3
= 5ol 88l 9eE=%| & o & azvnééﬁmg@m = &,
= = Z| 2 E| 252 |% EE{ESE S E2 E = >
S | = S| AEQO |8 EElcE S B A TS T o
o, E o E 2| 5 Ex Q’:,@S Do B B = s o v a0 5 &C
A B I L
m | EEE=2| =87 |E BaScEHEF S8 <2 & 5 E
O 5| O o E - | 5 S 3 N = 3 8mo) O ~ 3
@) @) O o MQ o = = =
* 12,5 2,8 * 0,5 2 * 58 10
2 20 21 7,1 * 2 * 20 * 5
3 5 * * * 0,6 1 15 20 *
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3anaya 6 (15 6amioB)
[To 3amaHHBIM TIapaMeTpaM 3JICKTPOCXEMBI paccuuTaiTe: 1) oOINee CONMPOTHBICHHE
nenu; 2) oOmui TOK; 3) MajJeHHe HaNpsOKCHWS Ha BHEIIHEW Ienu; 4) majcHue
HAIPSHKCHUS Ha BHYTPEHHEH EIH; 5) TOK KOPOTKOT'O 3aMbIKaHHSI.

[TapameTpsl 1 2 3

Onc, B 10 20 15
Comporusnenue, OM 2 1 0,5
Buytpennee conpotusnenue, Om 0,1 0,2 0,5

Konebanus u éonnwi

®poHTaIBHBIN OMpoc, becena

MexaHn4YecKHe KOJIEOaHUsI U UX BUIBI.

Mexannyeckue BOJIHBI U UX BUJIBI. J{mruHa BosIHBL. CKOPOCTH BOJIHBI.

AMIUIMTY1a, CMEIIIEHHUE, IEPHUO/T, YacToTa, (aza.

VYpaBHeHUE CBOOOJHBIX TAPMOHUYECKUX KOJIEOaHU.

Mastauku. PacyeT nepuojia MaTeMaTHUYECKOTO U MPY>KUHHOTO MasTHUKOB.
OnextpomarHutHble KojeOanus. Ilepemensblii Tok. KoneOarenbHbIil KOHTYp
(OTKpBITBII/I 3aKpbIThIi). ['eHepaTop (yCTpOoHCTBO, IPUHIIUI PaOOTHI).

7. BuxpeBoe anekTpuyeckoe mose. Tpanchopmarop (yCTPOMCTBO, NMPUHIMI PAOOTHI,
PEXKUMBI pabOTHI, IPUMEHEHHE).

8. Pesucrop, KOHIEHCATOP M KATYIIKA B IIETH IEPEMEHHOTO TOKA.

ogkwnE

JlabopaTopHbie pabOThI
16.M3yuenue 3aBUCUMOCTH NepHoa KoieOaHUsI MaTEMaTUYECKOTO MasiTHUKA OT JITUHbI
HUTHU
17 .luayKTUBHOE CONPOTHUBIICHHUE B LIEMH MEPEMEHHOIO TOKa
18. EMKOCTHO€E CONPOTHBIIEHHUE B LENN IEPEMEHHOTO TOKA

KonTtponbsHas padorta Ned

3agauva 1(2 6amr)

1 | HaOIIOMAIOCh OTTAJIKUBAHUE COJICHOWIA OT
maraura?

B kakom HampaBiieHHM JOJIKEH MPOTEKATh
ANEKTPUYECKUN TOK B COJICHOHWJE, YTOOBI ]
N S

9 CeBepHBII MOJIOC MarHuTa YAAIseTcs OT
MeTaJuIn4eckoro  kosbna.  Ompenenute — 1B



HalpaBJICHWE HWHIYKIIMOHHOTO TOKa B
KOJIBIIE.

KakoBo HampaBieHue MHIYKIIHOHHOTO TOKa
B mpoBoAgHMKe AB mpu 3aMblkaHMU U
3 | pa3MbIKaHUU KITI04a? A B

3anaua 2 (3 Oaia)
Hauepture amekTpocxemy, COCTOAILYIO U3 TOCIEI0BATEIbHO COSIMHEHHBIX 2JIEMEHTOB
B MPUHATHIX 0003HAUEHUSIX, U HAYEPTUTE BEKTOPHYIO AMArpaMMy HampsDKeHHM, Ha
KOTOPOM M300pa3ute obIIee HanpsiKeHue U (asy.
1 | Pesuctop, katymikal, KOHIEHCATOp, KaTyIIKa2
2 | Pesuctopl, KOHZIEHCATOD, KATYIITKA, PE3UCTOP2
3 | Kornmencaropl, pe3uctop, KoHAEHCATOP2, KATyIIKA

3agaua 3 (5 6aioB)
Onpenenure 1o JNaHHbIM Tpadukam: 1)mepuon; 2)4actory; 3)IUKINYECKYIO YaCTOTY;
S)aMIUTYy 1y ¥ IeUCTBYIOIIEE 3HaUYCHHE; 6)ypaBHEHHE 3aBUCUMOCTH OT BpeMeHu. Bee
BEJMYMHBI 110 ocsaM rpaduka nansl B cucteme CH.

1| Tpadux DJC 100

I'padux cumns 0
TOKa -20

I'padux -8Q

HapsKCHUS -120

3anaya 4 (5 6an10B)
JIBa mapannenbHbIX MPOBOAHUKA C cilaMu ToKa 1o 40 A pacrosoKeHbl B BAKyyMe.
1 | Onpegenutb paccTOSHUE MEXAY MPOBOJHHMKAMH, €CIM Ha OTPE30K IPOBOJHUKA
nuHon 80 cM neiicteyer cuna 1.6 mH.
5 DJIEKTPOH JABUKETCS B OJTHOPOJHOM MAarHUTHOM noJie ¢ uHaykuuen 4 mTn. Haltu
nepuoj; oOpamieHus JIEKTPOHa.
MarsHuTHsbIi OTOK BHYTPHU KOHTYpa, IUIOLadb HOIEPEYHOr0 CEYeHHsI KOToporo 60
3 | cM®, pasen 0.3 MBG6. Haiitu WHIYKLIMIO TIOJIsT BHYTpU KOHTypa. Ilone cuuraTh
OJTHOPOJHBIM.

3agayva 5 (5 Oanion)
| 1 ‘3a SMC MarHUTHBIM MOTOK, MPOHU3BIBAIOIIMM KOHTYp, yObiBaeT ¢ 9 no 4 mBO. ’
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Haittu 91C nHayKIIMK B KOHTYpE.

C Kakol CKOpPOCThIO HaJO0 IepeMeliaTh IPOBOJHMK, JJIMHA AKTUBHOM 4YacTH
koTtoporo 1 M, mox yriaom 60° K JTMHHAAM WHIYKIAA MArHUTHOTO IIOJIS,, YTOOBI B
npoBoaHuKe Bo30yxaanack DJIC unaykuun 1 B? Unanykius marautHOTro 1mosts 0.2
Thn.

Kakoii MarHuTHBIM MOTOK BO3HMKAET B KOHType MHAYKTUBHOCTBIO 0.2 MI'H mpu
cuie Toka 10 A? KakoBa 3Heprusi MAarHUTHOTO NOJISL B 3TOM KOHType?

3agayva 6 (5 6amioB)

Cuna Toka B nmepBUYHON 00MOTKe TpaHchopmaTopa paBHa 20 A, HampsiKEeHUE Ha
1 | knemmax 1200 B. Onpenenute HanpspKeHWE U CUITYy TOKa BO BTOPHUYHOM OOMOTKE
TpaHchopmaropa, ecinu KodhuimeHT Tpanchopmay paBeH S.

ITeppuunas o6MoTka TpaHcopmaropa umeer 600 BuTKOB. CKOJIBKO BHUTKOB BO
2 | BTOpUYHOM O0OMOTKe, eciau TpaHchopMaTop TMpeTHA3HAYCH IS TOBBIIMICHUS
JNEUCTBYIONIETO 3HaUeHUs1 HanpshkeHus co 120 no 350 B?

Cuina ToKa B epBUYHOM 0OMOTKE TpaHcpopmaropa paBHa (.2 A, HampsbKeHUE Ha
3 | kmemmax 220 B. OmpenenuTe HampspDKeHHE W CHIIY TOKa BO BTOPMYHOM OOMOTKE
Tpancpopmatopa, eciau kodpdunueHT tpanchopmaiuu paex 0.2.

3amaua 7 (5 6anioB)
Onpenenure WHAYKTUBHOE WJIM EMKOCTHOE COMPOTUBJICHHE, a TakXKe IOJHOE
COTPOTHUBIICHUE TIENHU N0 JAHHBIM 3HAYCHUSIM.

Bapuant 1 2 3
EMKocTh KOHJIeHCcaTopa, MKD 15 - 12
NHaykTuBHOCTH KaTymku, MI'H - 5 -
ITepuom,c 25 - 5
YacroTta, I'11 - 50 -
Conpotusnenune, Om 15 4 10

3anaua 8 (10 GamioB)

[lenb mepeMeHHOT0 TOKa COAECPKUT Pa3IUUYHbIE dJIEMEHTHI (PE3UCTOP, MHAYKTUBHOCTD
WJIA €MKOCTD).

Hauepture cxemy Lenu v onpeaeianTe Cleayolue BeIMUYMHbI, OTHOCALIMECS K JaHHOU
LMY, €CJIM OHM HE 3aJaHbl B Tabnuie: 1) aMIIMTyAHOE 3HAYECHHs] HAnpsDKeHUs; 2)
aMIUTUTYJJHOE€ 3HA4Y€HUs TOKa; 3) HamucaTh yYpaBHEHUE 3aBUCUMOCTH CHJIBI TOKa W
HampspkKeHus: OoT BpeMeHu. Hadepture rpaduku KoneOaHMil TOKa M HaNpsHKEHHS.
YacroTy nepemeHHOr0 ToKa npuHATh 3a 100 I'm.

Bapuant 1 2 3

R, Om - 10 -

Xc, OM 5 - -

XL: Om - - 6
HononuautensHbiit napamerp | Up=50 B | 9n=50mMxKi | 1,,=10 A

Onmuxka
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dpoHTAIBHBIN OIpoc, Oecena

Cget. CiocoObI onpeieNieHus: CKOPOCTH CBETA.

[Tpunumn I 'rorrexca.

OpPOHT BOJIHBL.

BonHoBas mOBEpXHOCTb.

Yron naxenus.

Yron orpaxxeHus.

Yron npeaomieHus.

[Ipenomnenue.

3aKOH OTpakKeHUs CBETA.

10 3aK0H MPETOMIICHHSI CBETA.

11. [lonHOE BHYTpEHHE OTPaKEHHE

12. AGcomoTHBIA ~ TOKazarenb  mOperomsieHus.  OTHOCUTENBbHBIM  TOKa3aTelb
IPEJIOMJICHUSI.

13. KorepeHTHbIE BOJIHBI.

14. YcnoBue MakcuMyMa U MUHUMYyMa.

15. Ycnous Habmonenus uarepdepeHiuu, IMppaKiuy CBeTa.

16. UnTepdepenius ceera.

17. dudpakuus ceTa.

18. Ilonspu3oBaHHAs BOJHA.

19. lucniepcus cBera.

20. Ipunnumn Ioitrenca-dpenens.

21. CniocoOnI HaOMIOACHUS HHTEPPEPECHITNH, TUDPAKIIIH, TTOJAPU3AIANA U JUCTICPCHH.

22. ludppakumonnas pemerka. Dopmyna audpakmuonHoir pemeTtku. [lepuon
TU(PaKIIMOHHON PEIIEeTKH

23. [Ipumenenue nuntephepeHiuu, Tudpakium, MoaIpU3alUy U JUCTICPCUU.

24. Jlunzel u ux Bunbl. [loctpoenne nzoOpaxeHus B TMH3AX.

25. Ontuyeckuii MEeHTp JUH3bI, (OKyC, (OKYCHOE pacCCTOSHUE, TJaBHas M IMOOOYHas
ONTHYECKAas OCh.

26. JleicTBUTEIIbHOEC U MHUMOE U300pakeHHE.

27. YBenuuenue JquH3bl. Onrtuyeckas cuiia JuH3bl. Dopmyiia TOHKOM JIMH3HI.

28. Cnektp. Bunbr cnektpoB. VYciaoBuss U crmocoObl  HAOJMIOJACHUS  CIIEKTPOB,
CIIEKTPAJIbHBIN aHAIU3.

CoOoNOOTRODNE

JlaGopatopHbie paboThI
19.0npenenenue nokazaress NpeoOMJICHUS CBETa B CTEKJIE
20.M3yyenue n300paxxeHus: B TOHKOM JIMH3E
21 .N3yuenue unTepPepeHiiu cBeTa
22. 3y4yenue nudpaxiiuy cBeTa
23.N3yyenue nznyueHuid u cnekTpoB. CreKTpaibHbIN aHAIN3

OcHosHnble s1emenmol meopuu omHocumenlbHocnu

®poHTaNBHBIN Onpoc, becena
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1. HBapnMaHTHOCTH MOZYJIsl CKOPOCTH CBETA B BAKyyME.
2. ITpyHIMIT OTHOCUTENILHOCTH DHUHILITEIHA.

3. IlocTynaTel cieuraibHONM TEOPUH OTHOCUTEIBHOCTH.
4. OTHOCUTENBHOCTh BPEMEHU, JIJIMHBI, MACCHI.

S. PeISITUBUCTCKUN 3aKOH CJII0KEHHUSI CKOPOCTEM.

6. B3auMoCBsI3b MacChl ¥ SHEPTUHU. DHEPTUS TTOKOSI.

Dnemenmyvl KBAHMOBOU PUUKU

®poHTaNbHBIN Onpoc, Oecena

1. PaagrioakTUBHOCTS.

2. 30TOMBI.

3.Ilepuon momypacmana.

4. Mojenu aTOMHOTO sijpa U aToMa.

S5.a, B, y u3nydeHus (Bo3A€UCTBUE MATHUTHOTO U 3JIEKTPUYECKOIO MO, IPOHUKAOIIAs
CIIOCOOHOCTB, THIT YACTHULIBI).

6.3aK0oH paJuOaKTUBHOIO pacnaja.

7.Pacnanpl o u f.

8. SlnepHbie peakuu U UX BUABIL.

9. SlnepHbie cuibl. DHeprus cBs3u. JlegexT Macchl.

10. Teopus bopa.

11. IIpuHuun paboTh Ja3epa.

12. ®otoapdexr. 3akon ¢dotorddexkra. Bumpli u  npuuMHA  BO3SHHUKHOBEHHS
doTtorpPexra. Kpacnas rpanuna poroaddekra.

JlaGopatopHbie pabOThI
24. Nzyuenus sienenus Gporodpdexra
25.M3y4yeHue TpeKoB 3apsiKEHHBIX YaCTHII

Ouenouynblie MaTepuaibl arTecTanuu mo aucuuniaune I/1.3 @uszuka

1. IndpepenuupoBanHblii 3a4eT
1.1 IlepeueHp BOpoCOB Ha 3a4ET:

1. MexaHu4eckoe JBM)KCHUE: OCHOBHbBIC XapaKTEPUCTUKU U BUJIBI.

2. KuHemaTuka npsiMOJIMHEHHOTO0 paBHOMEPHOTO ABMYKEHUSI MaTEpUATLHON TOUKH.

3. Kunematuka nmpsiMOJIMHEHHOTO PaBHOYCKOPEHHOTO JBMKEHUS MaTePUATHHOM TOUKH.
4. KunemaTuka KpUBOJIMHEHHOTO JIBU)KEHUSI MATEpPUAIBHON TOUYKH.

5. Cuna. 3akonsl HetoTOHa.

6.3akoH BcemupHOTo TAroTeHus. Cumia TSHKECTH.

7.Cuna ynpyrocru.

8. Bec tena. HeBecomocTs.

9. Cuna Tpenusl.
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10. Umnynsc. 3akoH COXpaHEHHs] HWMITylbca. PeakTUBHOE MABM)KEHHE U €r0
IPUMEHEHHUE.

11. PaGora ¥ MOIIIHOCTE.

12. Mexanuveckas SHEpTUs U €€ BUJIbl. 3AaKOH COXPAHEHUsI YHEPTUU.

13. OcHOBHbIE NOJIOKEHHS MOJIEKYJISIPHO-KMHETUYECKON TEOPUH B UX 00OCHOBAHUE.

14. Temnepatypa. OcHoBHoe ypaBHeHue MKT.

15. Vpaeuenue MenaeneeBa-Kianeipona. M3omnpoiieccsl.

16. dazoBbiii mepexo KUIKOCTh-ap. Mcnapenue u konaencanus. Kunenue.

17. Bnaxuocts. [Ipubops! A u3MepeHus BIaXHOCTH.

18. IloBepxHocTHOE HaTskeHHE. CMaunBanue. KanmisipHble sIBICHUS.

19. Crpykrypa TBepaoro Tena. Kpucramiusaius u riaBieHue TBEPIbIX TEl.

20. MexaHn4ecKHne CBOWCTBA TBEPBIX TE.

2. TecroBblie 3a1anusi. OueHKa Mo pe3yJbTaTaM TeCTHPOBAHUSA
2.1 IIpumepHble 3a1aHUs TECTA:

1. JIuHuA, 1O KOTOPOM IBUXKETCS TOUKA TeJa, Ha3bIBAECTCS
a) TepeMeIlCHUEM.
0) TpaeKTOpHUEH.
B) JJUHUEU JIBUXKCHUSI.
2. Yo omnaymBaeT MacCcaXup TaKCHU:
a) mepeMelIeHue.
0) BpeMs MOE3]IKH.
B) IPOWJICHHBIN ITyTh.
3. Benocunemuct ener mo gopore. B kakom ciyyae €ro MOXXHO paccMaTpUBaTh Kak
MaTepUaIbHYIO TOUKY:
a) OH JIBMXKETCSl Oe3 0cTaHOBKH 6(0) METpPOB.
0) oH uMeeT HeOOIBIION POCT.
B) OH IIpo€3xkaeT paccTosiHue 60 KM.
4. Cuctema 4acoB COBEPIIIAET:
a) BpallaTe’abHOE JIBUKEHUE.
0) moctynareibHOE JBUKCHUE.
B) MPSMOJIMHEWHOE TBHKEHHE
5. IIpouecc U3MEHEHUSI CKOPOCTH TEJA XapAKTEPU3YETCS:
a) IepeMelIeHUEM.
0) MFTHOBEHHOU CKOPOCTBIO.
B) KOOpJIMHATAMU TeJa.
I') yCKOPEHHUEM.

2.2 CootBeTcTBHE MEXay OambHONM CHCTEMOW M CHCTEMOW OIICHUBAHUS IIO0
pe3ysbTaTaM TECTUPOBAHHUS YCTAHABIMBACTCS MOCPEICTBOM CIIEAYIONIEH TaOIHIIbI:

[Toka3arenu
YpoBeHb
OOBeKT OIICHUBaHUS
Onenka pe3yJIbTaTOB
OIICHKH pe3yJIbTaToB
oOyueHus
oOyueHus
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OOyuaromuiics

Menee 5 6amioB | «<HeynoBnerBoputensHo» |  Huskuit ypoBeHb
[Toporoseiit

6-5 OasIoB «Y 1OBIETBOPUTEITHLHO» p

YPOBCHB

[ToBpl1IEHHBIN

8-7 GamnoB «XOopomIoy

YPOBEHb
10-9 6amnoB «OTI4YHO» Bricokuii ypoBeHb

3. Ouenka oTBeTa 00y4arouerocs Ha Bonpocol JugdepeHPOBAHHOIO 3a4eTa
3.1 Ouenka oTBeTa 00y4aronerocst Ha BOnpocs! qudGepeHInpoBaHHOTO 3a4eTa

COI[ep)KaHI/IC IIKaJbl OICHHUBAHUA

JIEMEHTBI
Heynosiner- Y nosierBopu-
OLICHUBaHUS Xopouio OT1nnyHO
BOPUTEJILHO TEJILHO
CooTBeTCTBHE
ITonnoe
OTBETOB, He3nauu- ITonHnoe
HECOOTBETCT- 3Ha4YnUTEIbLHBIE
dbopmyIupoBKa TEJILHBIE COOTBETCT-
BUE TI0 BCEM | HOTPEIIHOCTH
BOIIPOCOB MOTPEIIHOCTH | BUE
o BOIIpOcaM
(3amanuif)
Crpykrypa,
[1ocJIeIOBa-
TEJILHOCTD " CooTBeTcT-
Heznaun-
JIOTUKa  OTBETa. BHUE
ITonnoe 3HaYNTEIBLHOE TEIILHOE
VMeHHne  YeTko, KPUTEPHIO
HECOOTBETCT- HECOOTBETCTBUE | HECOOTBETCT-
ITOHSITHO, Npyu  OTBETE
BHUE KPUTEPHUIO. | KPUTEPUIO BHUE
rPaMOTHO " Ha BCE
KPUTEPUIO
CBOOOIHO BOIPOCHI.
U3j1arathb CBOU
MBICJIU
ITonHoE
COOTBETCT-
BHUE JJAHHOMY
YmMmenue KPUTEPUIO.
YmMmenue pUTEp
YBSI3bIBATH YMenue Crnioco6-
VYMeHue cBs3aTh | CBA3aTh
TEOPHUIO C | cBA3ATH HOCTbH
. BOIIPOCHI TEOPUHU | BOTIPOCHI
MPaKTHUKOM, TEOPUIO c HHTErPUPO-
. u MPaKTUKU | TEOPUHU u
B TOM 4YHCJ€ B | IPaKTUKOU BaTb 3HAHUSI
MPOSIBIISICTCS NpaKkTUKA B
obnacTu paboTHhI HE u
pelnKo. OCHOBHOM
npoeCCUOHANIbH | TPOSIBIISCTCS. MIPUBJICKATh
t MIPOSIBIISICTCS.
01 paboThI CBEJICHUS U3
Pa3JIMYHBIX
Hay4YHBIX
cohep
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OueHoyHble MaTepUaJIbl aTTecTanuu no gucuuniauxe I/1.3 ®uznka

1. Ixk3amen
1.1 IlepeyeHb BOMPOCOB K IK3aMEHY:
. MexaHn4ecKoe IBUKEHHUE: OCHOBHBIE XapAKTEPUCTUKH U BUBI.
. Kunemaruka npssMoJMHEMHOTO paBHOMEPHOTO JBHKEHUS MAaTEPUAIBHON TOUYKH.
. KunemaTuka npsiMoJIMHEHOTO PaBHOYCKOPEHHOI'O JBUKEHUSI MaT€pUATbHOU TOUKHU.
. Kunemaruka KpuBOJIMHENHOTO JBU/KEHUS MAaTEPUAIIBHON TOYKHU.
. Cuna. 3akonsl HproTOHA.
. 3aKOH BCEMUPHOTO TArOTeHUs. Cuja TIKECTH.
. Cuna ynpyrocru.
. Bec Tena. HeBecoMocCTb.
. Cuna tpenus.
10. Ummiynbe.  3akoH COXpaHEHUsI UMITyJibca. PeakTMBHOE JIBIDKEHHME U €ro
MIPUMEHEHHUE.
11. PaGota u MOIIHOCTb.
12. Mexanudeckasi JHEprus U €€ BUJbl. 3aKOH COXPaHEHUS YHEPTUU.
13. OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH U UX 0OOCHOBAHHUE.
14. Temneparypa. OcaoBHoe ypaBHeHrne MKT.
15. YpaBuenue MenneneeBa-Knaneiipona. M3omnporieccsl.
16. Buytpennss sueprus. Pabora rasa.
17. IlepBeIii 3aKOH TEPMOJIMHAMHKHU M €r0 MPUMEHEHHE K M3oIpoleccaMm. AnuadaTHbIN
nporecc.
18. Termoseie auratemu. KIIJ[. Btopoit 3akon TtepmomumHamuku. OOpaTumbie U
HEO0OpaTUMBIE TIPOIECCHI.
19. da3oBsIit nepexon KuakocTs-nap. Mcnapenue u konaeHcamus. Kumnenue.
20. Brnaxxnocts. [Ipubops! i1 n3MepeHusl BIa)KHOCTH.
21. TloBepxHocTHOE HaTspKeHHE. CmauynBaHue. KanuisipHbie sSiBICHUS.
22. CtpykTypa TBepaoro Tena. Kpucrammsaius u TUIaBiIeHne TBEPIbIX Te.
23. MexaHu4ecKue CBONCTBA TBEPABIX TEll.
24. DnexkTpuyeckuii 3apsi. 3aKoH coxpaHeHus 3apsiaa. 3akoH Kyrona.
25. DAEKTPUYECKOE TOJIE€ U €T0 XapaKTEepUCTUKU. [[pHHIINTI CyTIeprO3UITNH TTOJIEH.
26. PaboTa cHIT 2IEKTPOCTaTUYECKOTO TTOJIS.
27. IToTenmuan. DKBUIMOTEHIINATbHAS TTOBEPXHOCTb.
28. DnekTpuyeckoe 1mosie B BeulecTBe. [IpoOBOJHUKM M TUAJEKTPUKUA B DIIEKTPUUECKOM
noJie.
29. DnextpoeMkocTh. KoHneHncarop. JHeprusi KOHIeHcaTopa.
30. [TocTOSIHHBIN ANMEKTPUUECKUI TOK U €r0 XapaKTEPUCTHKU. 3akoH Oma ISl yJacTka
LEIH.
31. 3akon Oma ans yuyactka uenu. IlocnenoBaTenbHOE M MapajieIbHOE COEIMHEHHE
POBOJAHUKOB. PaboTa, MOIITHOCTH 1 TEIJIOBOE ACHCTBHE TOKA.
32. O]JIC. 3akon Oma st momHOM 1ernu. KopoTkoe 3aMbIkaHue.
33. DneKkTpuYecKuii TOK B MeTayiax. CBEpXIPOBOIUMOCTb.
34. DneKTpUYECKHii TOK B paCTBOPaX M PacilyiaBaX AJIEKTPOIUTOB. DIEKTPOIIHU3.

OCoOoO~NO O~ WDNPE
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35. DieKTpUYECKU TOK B BaKyyMe.

36. DIeKTpUYECKH TOK B rase.

37. DNeKTpUYeCcKuii TOK B  MOJYNPOBOJHUKAX. I[loMympOBOJHUKOBBIN  JTHOA.
Tpan3ucrop.

38. MaruuTHoe 1oJjie U ero XapakTepucTUKU. 3aKoH Ammepa.

39. Cuna Amniepa u Jlopena.

40. MarauTHBIN TOTOK. 3aKOH JICKTpOMarHuTHOM uHAyKiuu. [Ipasuio JleHia.

41. MarnuTHbIi 0TOK. UTHAYKTUBHOCTE. CaMOMHAYKIIHS.

42. Mexanndeckue KojaeOaHusl.

43. MexaHW4eCKHEe BOJTHBI.

44. 3ByKOBBIE BOJIHBI U UX XapAKTEPUCTHKHU.

45. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUSI B KOHTYpE.

46. IlepeMeHHBIH TOK U ero noxydeHne. COnpoTHBICHHE B 1SN MEPEMEHHOTO TOKA.
47. IlepeMeHHBIH TOK U ero noixydeHue. MHAYKTUBHOCTD B LIEMH IEPEMEHHOIO TOKa.
48. IlepeMeHHBIH TOK U €ro noixydeHue. EMKOCTb B LieNH IEPEMEHHOTO TOKA.

49. Tpancdopmarop. [lepenaya u pacrpenenieHue MEKTPOIHEPTUH.

50. DnekTpoMarHuTHbIC BOJIHBI U UX MOJTy4YEHUE.

51. [Tpunmun [oiirenca. 3akoH orpaxeHus cBera. [loHoe oTpaxeHue cBeTa.

52. Ilpuniun [oiirenca. 3aKoH NpeTOMIICHUS CBETA.

53. JIuH3bI: OCHOBHBIE XapAKTEPUCTUKH U BUJIBI.

54. UnTepdepeHius cBeTa u ee NpUMEHEHHE.

55. ludpakuus cBeTa U €€ IpUMEHEHUE.

56. Jlucniepcust ¥ OJISIPU3AIUs CBETA.

57. Uznyuenne. CHEKTpBHI.

58. ®oTo3pdexT u ero npuMeHEHHE.

59. Ctpoenue atroma. OnbiTe Pesepdopaa. Anepusie cuibl. JedekT macchl.

60. Teopus bopa. Jlazepsr.

61. PamnoaktuBHOCTh. PanmuoakTuBHBIE TpeBpamieHus. 3aKOH  PaguO0aKTHBHOTO
pacrnaza.

62. SInepHbie peakiyu: BUIAbI U TPUMEHEHUE.

2. TectoBble 3a1aHusA. OLEHKA 10 pe3yJIbTaTaM TeCTHPOBAHUS
2.1 IIpumepHbIe 3a1aHUs TECTA:

1. 7 oIMHAKOBBIX JIMCTOB KPOBEJIBHOTO keie3a uMeroT Maccy 490kr. Pazmep kaxmoro
mucta 1*1,5 M. KakoBa TomnmuHa ogHoro aucta? ( INIOTHOCTH cTaiu 7,8 T/Ky0.cM)

A) 8vm B) 7Mm C) 6MM D) Smm
2. Ectp pBa smmka, wumeromme (GopMy TPsIMOYTONBHOTO TMapajulefienunena, B
OCHOBAHMHM KOTOPOTO JISKUT KBajpaT. BricoTa mepBOro smmka B 2 pa3a MEHBIIE
BBICOTHI BTOPOTO SIIIIMKA, a TEPUMETP JHA MEPBOTO SIIMKa B 2 pasza OoJblie, 4eM y
BTOPOTO. Y KaKOTo SIIMKAa BMECTUMOCTB OOJIBITIE M BO CKOJIBKO pa3?

A)V(1)=V(2) B)2V(1)=V(2) C)4V(1)=V(2) D)V(1)=2V(2)
3. Macca ky6a 76,8 T, muomanae Bcell MoBepXHOCTH kKyOa 96 kB.cM. M3 kakoro
MaTepuaia U3roToBjieH Ky0?
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A) u3 amomunus; 2,7 T/Ky0. cM
B) u3 cranu; 7,8 r/ky0. cM
C) u3 oprcrekia; 1,2 r/ky6.cm
D) u3 meau; 8,9 r/ky6.cm
4. N3 nynkra A B nyHKT B aBTOMOOWIB IIpoexan co ckopocThio 30 km/4. OO6paTHO 3TO
K€ PacCTOSIHUE OH Mpoexall co ckopocThio 60 km/4. KakoBa cpefHsisi CKOpOCTh Ha BCEM
nyTu?
A)45xkm/a B)40xkm/a C)35xkm/a D) 30 km/u
5. Bec kapronHoro smuka ¢ 50 mokonaakamu paseH 54 H. Onpenenuts mMaccy oaHOU
IUTUTKY 1I0KOJIaJ1a, €CIu Macca mycroro siuka 400r.
A)300r B)200r C)100r D)400r
6. Mennyro neranp Harpeau. YTo npou3oiaeT ¢ Maccoi, 00bEMOM U MIIOTHOCTBIO?
A) macca yBenuuuTcs, 00beM YBEITUUHUTCS, INIOTHOCTh OCTAHETCSI HEU3MEHHOU
B) macca yBenuuutcs, 00beM 0CTaHETCS HEM3MEHHBIM, IJIOTHOCTh YBEIHMYUTCS
C) macca ocTaHeTcsi HEU3MEHHOM, 00BEM YBEJIMUUTCS, TFIOTHOCTh YBEIHUUUTCS
D) macca octaHeTcst HeU3MEHHOM, 00BEM YBEIIUYUTCS, TUIOTHOCTh YMEHBIIIUTCS
7. AxBapuym umeet Gpopmy Kyba co ctopoHoir 1M. OH j0Bepxy HamoJiHEeH Bojoi. Bo
CKOJIbKO Pa3 OTIUYAIOTCS CUJIbI JABJICHUS HA JHO U Ha OJIHY OOKOBYIO CTEHKY Ky0a?
A)2paza B)4paza C)omgunakoBel D) 6 pa3
8. Ilocne mocaaku peibaka B JOJKY C BEPTUKAIbHBIMU CTEHKaAMU W IUJIOMIAJBIO JHA
4xB.M JI0/1Ka TIOrpy3miach B Boay Ha 20cM. Onpenenuts Maccy pbloaka.
A)65kr B)70xkr C)75kr D) 80 kr
9. IlpoBoautcss nabOpaTOpHBIM OMNBIT: Mepen JAUH30M Ha paccTossHuu 20 cMm
noMmemaoT cBevy. llepeaBuras skpaH, MOMy4arOT YETKOE H300paK€HUE CBEYM Ha
pacctosiuuu 60 cm OT TMH3BL. YeMy paBHa onTudeckas cuiia JIMH3bl? Kakoe yBennueHue
naeT JuH3a?
A) 7,6 ontp; 3 B) 6,2 nitp; 4 C) 6,7 nntp; 3 D) 7,2 nutp; 4
10. Bo BpeMsi TpEHUPOBKHU CIOPTCMEH mpobexan 6,5 kpyra Juamerpom 100m. Kakoi
yTh MPOOEKaJ CHOPTCMEH U YeMY PaBEH €ro MOIYJb IEPEMEIICHHS ?
A) nytb 1xkMm, nepememienue 0,05 km
B) nyTs 2 kM, nepemerienue 0,10 km
C) iyth 3 kM, niepemernierue 0,15 km
D) nyts 4 xm, nepemernienue 0,20 km
11. B TedyeHue qHA yauTKa MOJAHUMAETCS MO CTOJIOY Ha 4M, 3a HOUb — OMYCKaeTCs Ha
3Mm. B noHenenbHUK yJIWTKA Hauajla BOCXOXEHUE OT MOJHOXKuUs 10-MeTpoBOro cTosida.
B kakoii IeHb Heienu yauTKa 100epeTcs 10 BEPIIMHBI CTo10a?
A)BuerBepr B)Bmarauiyy C) Bcy66ory D) B BockpeceHbe
12. Ha ckoapko myTh, MPOWJICHHBIM CBOOOJHO MAaJAlOIIMM TEJIOM B IOCJEIHION
CEeKyHIy MaJeHus, OOJbIle IMyTH, MPONJAEHHOIO TEJIOM B MPEANOCIEAHION CEKYHIY
najzieHus ( g IpUHATH paBHBIM 9,8 M/KB.C) ?
A) 29,4 M B) 19,8 m C)9,8m D) 4,9 m
13. Heob6xoaumo ompenenuth AedeKT Macchl sapa kucimopoaa O, ¢ 3apsiIOBBIM YHCIOM
— 8 1 maccoBbIM uuciioM 16. Macca siapa kuciopoaa 15,99491 a.e.m., Macca mpoToHa
1,00728 a.e.Mm., Heittpona 1,00866 a.e.m.
A)0,133a.em. B)0,144aem. (C)0,155a.em. D)O0,166 a.e.m.
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14. Yepe3 kakoil MNPOMEKYTOK BPEMEHHU KOJMYECTBO PAJTHOAKTUBHBIX aTOMOB
YMEHBIIUTCS B 4 pasza y CeleHa, eClii epuo/ noiaypacnaaa ero paseH 120 cyrkam?

A) 100 cytok B) 170 cyrok  C) 240 cyrok D) 310 cyTok
15. IlpoBoguuk giuuHOM 30 cM pacnoiokeH ropu3oHTaIbHO. Kakoe 3HaueHHe JT0JKHA
UMETh MHIYKUIHS MarHUTHOTO MOJs, YTOOBI CHUJIa TSKECTH MPOBOJHUKA Maccoil 6 r
ypaBHOBemMBaiack cwiod Amrepa? Ilo mpoBogHuky teder Tok 5 A (npuHAThg=10
M/KB.C)

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

16. [lepuoa nomypacnana nesus 27 aet. OnpeneianTb Maccy HepacnaBLIEToCs 1e3ust
nocie 135 yer paguoakTUBHOIO paclaja, €CiM NEepBOHAuYajbHas Macca 1e3us 8 K.
OTBeT gaTh B TpaMMax.

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

17. Onpenenuts paboTy, KOTOPYIO HEOOXOAMMO COBEPUIMTH IMPHU MOIBEME Ipy3a
Maccod m = 250 kr Ha BbicoTy H = 12 M ¢ nmoMouipio noabeMuuka, ecinu ero KITJ]
paseH 80 %.

A) 2850 JIx. B) 3050 k. B)350 k. C) 3750 [x. D)4050 [Ix.
18. Msu Opotien ¢ 3emuin co ckopoctbio V = 20 mc. Ha kakoit BbICOTE €ro KHMHETH-
yecKas SHeprust Oy/IeT paBHA €ro MOTEHIIMATbHOM YHEPTUH.

A)10m. B)15Mm. C)20m. TI)25m. D)30m.
19. Teno maccoit m = 15 kr nogaHo Ha Beicory H = 8 M. Ha CKOJIbKO yBEIMUYUTCS €ro
NOTEHIMAIbHAS SHEPTUs?

A) 1000 k. B) 1200 Ix. C) 1400 Ix. D)1600 dx.
20. st cxatust mpyxuHbl npuinoskena cuna B F= 100 H. Kakas paGota coBepiaercs,
€CJIY MpPYXKHWHA CkaTa Ha X = 4 cM?

A)4 Ix. B)8 Ix. C) 12 Ix. D) 16 Ix.
21. OnpenenuTh MOIIHOCTh JABUTATENS JUQTA, MOJHUMArOMEro rpy3 Mmaccoi m; = 300
KI Ha BeicoTy H =12 m3at =30 c?

A) 1200 Br. B) 1600 Br. C)2000 Br. D) 2400 Br.
22. Tponneibyc maccoi m = 12,5 T ABMXKETCS PaBHOMEPHO MO TOPU3OHTAIHLHOMY
y4yacTKy nyTu aiauHo# |1= 500 m. Onpenenuth padboTy ABHraTescH Tposuieiidyca Ha 3TOM
Y4aCTKe.

A) 47500 xIx. B) 52600 kIxx C) 57900 xJIx. D) 62500 x/Ix.
23. IlogpeMHBIN KpaH TOJAHUMAET TPy3 Maccoi 4,5 T Ha Bbeicory H = 8M. MomHocTh
KkpaHa 12 xBt. CkonbKkoO BpEMEHM 3aTpayeHo Ha OJBEM Ipy3a?

A)25c¢c. B)30c. C)35c. D) 40 c.
24. OmnpenenuTh JaBlE€HUE T'py3a HAa MOBEPXHOCTh CHEra: cuja, JAEHCTBYIOLIash Ha
JTAHHYIO TOBEPXHOCTH, paBHsieTcss F = 800H. Ilnomaas noBepxHoctu S = 0,4 M.

A) 2000 I[Ta. B) 2400 ITa. C) 2800 ITa. D) 3200 ITa.
25. [lepBbie moyaca MyTH Mbl €XaJld Ha MalllMHe co cpeAHeit ckopocthio V1 =40 km/y,
CJIEYIOIME T0T9aca Mbl, IEPECEB Ha BEJIOCHUTICIBI, €XaTH CO CKOPOCThIO V2 = 20 Kkm/4.

OmnpeneauTb CPEIHIOI CKOPOCTh Ha BCEM ITYTH CJICIOBAHU.
A)26 km/u.  B) 28 km/u. C) 30 km/u. D) 32 km/u.
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2.2 CootBeTcTBHE MEXay OambHONW CHCTEMOW W CHCTEMOW OIICHHBAHUS IIO0
pe3ylbTaTaM TECTUPOBAHMSI YCTAHABIMBACTCS MTOCPEACTBOM CIICIYIOIICH TaOIUIIBI:

[Toxa3arenu
YpoBeHb
OOBeKT OLICHUBAaHUS
Ouenka pe3ynbTaTOB
OLICHKH pe3yJIbTaTOB
00yueHus
oOy4eHMS
Menee 5 6amioB | «HeynoBiaeTBOPUTEILHOY Hwuzkuit ypoBeHb
6-5 Ganos «Y 1oBIETBOPUTENBLHO» | IlOpOTrOBBIN YPOBEHD
OOyuaromuiics [ToBbllIeHHBIN
8-7 6amnos «Xopo1uio
YPOBEHb
10-9 6amnoB «OTI4YHO» Bricokuii ypoBeHb

2.3 OI.[GHKa OTBCTa 06yqa}0mer0051 Ha BOIIPOCHI 9K3aMCHAIIMOHHOI'O ouiera

2.3.1 Ilpumep O6uneta ais sk3amena no aucturuinae [1/1.3 duzuka

JlambHEeBOCTOYHEBIN TOCYTapCTBEHHBIN YHUBEPCUTET ITyTeH COOOIIEHUS

DKk3ameHarnoHHbIN OmeT Ne 3
HL[K 10 TUCOUIIJINHE
I1J1.03 ®N3UKA (KOMIUIEKCHBIA DK3aMeEH)

HasBanune

MaremaTtnueckue u

€CTCCTBCHHOHAYYHBIC
AACTIUTLIMHBI IS HANPABJIEHHUS HOATOTOBKM/
CIENMANTBHOCTH
2 cemecTp,
2021-22 y4ebHbIit ro 13.02.07

OnekrpocHabkeHue (110 OTPACIISIM)
BUJI, Ha3BaHHe, PO UL/ CrieHuaTu3ausa

«YTBEpKIAIO»

npeacenarens [TIK

Hacenkuna E. B.
[0)5(0)

«20» 04. 2021 r.

1.KI/IHCM8.TI/IK8. KpPIBOJIPIHGfIHOl"O JABHIKCHUA MaTepHaanoﬁ TOYKH.
2.0HpeI[eJ'II/ITe KOJMYCCTBO MOJICKYJI COACPIKAIINUXCS B 1 xr KHCJIopoJa.

ConeprxaHue 1MIKajabl OLICHUBAHUS
DJIEMEHTHI
HeynosnerBopu | Y noBnerBopu-
OLICHUBAHUS Xopo1io OTanyHo
-TEJIbHO TEJIBLHO
CooTBeTcT-BUE
OTBETOB, [Tonnoe
dbopmymnu- HeCcOOTBeTcTBUE | 3HauuTtenbHble | Hesnauutenvhble | [lonHoe
pOBKa o BCEM | IOTPEUIHOCTU | IOTPEIIHOCTH COOTBETCTBHUE
BOIIPOCOB BOIIpOCaM
(3amanuii)
Crtpykrypa, [TonHoe 3HauntenpHoe | HeznaunmrenbHoe | COOTBETCT-
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IOCJIEI0BA- HECOOTBETCTBUE | HECOOTBETCTBU | HECOOTBETCTBUE | BUE
TEJIBHOCTh U | KPUTEPHIO. € KpUTEPUIO KPUTEPUIO KPUTEPUIO
JIOTHKAa OTBETA. pyu  OTBETE
YMeHune 4eTko, Ha BCE
MMOHSITHO, BOIIPOCHI.
rpaMOTHO u
CBOOOIHO
n3jgaratb CBOU
MBICIIN
IlomHoe
COOTBETCTBUE
YMenune AaHHOM
YMmenne a Y
YBSI3bIBaTh KPUTEPHIO.
YMeHune cBsa3aTh | CBA3ATh VYMeHHne cBs3aTh
TEOPUIO C CnocoOHOCTh
. TEOPHUIO C | BOIIPOCHI BOIIPOCKHI TEOPUH
MPAKTUKOM, . UHTETPUPO-
MPAKTUKON TEOpUU U|W TPaKkTUKA B
B TOM 4YHCJIE B BaTh 3HAHUA U
paboThI HE | IPaKTUKU OCHOBHOM
obnactu MIpUBJIEKATh
MPOSIBIISICTCS. MPOSIBIIACTCS MPOSIBIISICTCS.
npodeccronan &R0 CBEJICHUSA U3
BHOI pabOTHI P ’ Pa3IMYHBIX
Hay4YHBIX
chep
[Ipumeuanne: wuTOroBasi OllGHKa (QopMupyeTcs Kak cpeaHsas apudmernyeckas

PE3YIILTATOB 3JICMCHTOB OICHHBAHUA
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