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

(XTXKT)

YTBEPXIAIO

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

«31» mas 2022 r.

PABOYAJ ITIPOITPAMMA
nucuuiiveel 11/].3 dusznka

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

[Ipodunb: TexHOTOTUUECKUN
CocraButens: npenogaBarensb ['apanbkoBa LA

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

IIpoTokon ot « 26 » mast 2022 r. Ne 9

e/

Metoauct /J1.B. IletpoBa

r. XabapoBck

2022 r.



JUCT JONOJHEHWN U UBSMEHEHWUI

B padouyio nporpammy I1/1.3 ®usnka
HauMeHoBaHue cTpykrypHoro snementa OITOII (PITI, PIIIL, u t.1m.),

23.02.01 Opranuszauus nepeBo3oK 4 ynpapJjieHHe HA TPaHCHOpTe (110 BUAAM)
C YKa3aHMEM KO/J1a HaIllpaBJICHUA ITOATOTOBKU U HpO(bI/IHﬂ

Ha ocnosanuu
pewenus 3acedanusn kagheopul (II11K)

MaremaTu4ecKkuii M 00N €CTEeCTBEHHOHAYYHBIH Y4eOHbIN LMK
noJjiHoe HauMeHoBanue kadenps (1K)

"16" mas 2023r., mpotokos Ne 9

Ha 2023 | 2024 yueonwtii 200 6HeceHbl UZMEHEHUA:

Ne / HaumeHoBaHuUe paznena HoBas penakumst

N3menennii HeT

Ipegcegarens [TLTK ;fj',"’-f,-r"‘" E.B. Hacegsmma
—



Pabouas nporpamma aucuumnunas [1/1.3 @usuka paspadborana B coorBerctBun OPI'OC
COO (npuka3z Munooprayku Poccun ot 22.04.2014 1. Ne 376).

[Iporpamma opueHTHpOBaHa Ha YUYEOHUKHU:

KacesnoB B.A., ®u3uka-10 ki. ba3oslit ypoBens:— M.: JIpoda, 2014. — 463 c.

KacesnoB B.A., ®usuka-11 k1. bazoBeiii ypoBeHb: yueOHuk. — M.: JIpoda, 2014. —
463 c.

Oouan xapakmepucmuxka OUCUUNIUHbBL

[Iporpamma yueOHOM nucuurmuHbl «®dusuka» HampapieHa Ha GOpPMHpPOBAHUE Y
oOyuaromuxcst (PyHKIMOHAJIBHOM TpaMOTHOCTH M METaNpeAMETHBIX YMEHHH uepes
BBITOJTHEHHUE UCCIIEIOBATENILCKOM U MPAKTUYECKON JAEeSITEIbHOCTH.

VYcnemHocTb M3y4YeHUsl AMCLUUIUIMHBI CBS3aHA C OBJIAJICHUEM OCHOBAaMHU Yy4eOHO-
UCCIIEI0BATEIbCKON JESATENbHOCTH, MPUMEHEHUEM MOJYYEHHBIX 3HAHUWA MPU pPELIECHUU
IPAKTUYECKUX U TEOPETUUECKUX 3a/1a4.

B cootBerctBUM ¢ ®T'OC COO oOpa3zoBanus pu3nKa MOXKET U3ydaTbcsl Ha 0A30BOM U
yIIyOJI€HHOM YPOBHSIX.

Conepxanue 0a30BOro Kypca IO3BOJIIET HCIOJIB30BaTh 3HAHUS O (U3UYECKUX
00BEKTax M mpoiieccax g odecrneueHrus 0€30MacHOCTH MPU O0pallleHuH ¢ MpudopaMu 1
TEXHUYECKUMHU YCTPOMCTBAMHM; JJII COXPAHEHUS 370pPOBbSI U COONIOACHHUS HOPM
AKOJIOTMYECKOTO TIOBEACHUS B OKpYXKalolled cpeae; Il NPUHATHS pEIIeHUNd B
MOBCEAHEBHOM JKU3HU.

Nzyuyenne ¢usmku Ha yriayOJIeHHOM YpOBHE BKIIIOYACT PACUIMPEHUE MPEIMETHBIX
pe3yibTaTOB U COJIEp)KAHHE, OPHUEHTHPOBAHHOE HA IMOJATOTOBKY K IOCIEIYIOLIEMY
npodeccHoHaIbHOMY 00pa30BaHUIO.

W3ydyeHne NIUCHUIUIMHBI Ha YriayOJI€HHOM YypOBHE MO3BOJIIET CHOPMHUPOBATH Yy
oOyyaronuxcst (PU3MYECKOE MBIIJIEHUE, YMEHUE CHCTEeMAaTH3UpoBaTb W 00001IaTh
NOJIyYCHHbIE 3HAHMS, CAMOCTOSITEIBHO MPUMEHATH IMOJYYEHHBbIE 3HAHUS JUISl pELEHUs
OPAKTUYECKUX M Y4EOHO-UCCIENOBATENbCKUX  3a/lay; yYMEHHE  aHAJIM3UpPOBATh,
IPOrHO3UPOBATh U OIEHUBATH C TO3UIMU DKOJIOIMUYECKOW O€30MacHOCTH TMOCIEACTBUS
OBITOBOM M MPOU3BOJCTBEHHON AESTENBHOCTU YEJIOBEKA, CBA3AHHOW C HCIOJIb30BAaHUEM
MUCTOYHUKOB SHEPTHUH.

B ocnoBy wu3yuenus aucuuruinHbl «®dusuka» Ha yriayOoJeHHOM YpPOBHE B YacTH
dbopMupoBaHusa y OOyYarOMIMXCA HAYYHOTO MHPOBO33PEHHS, OCBOCHHS OOIIEHAyYHBIX
METOJIOB MO3HAHUSA, & TaKXKE€ MPAKTHUYECKOr0 MPUMEHEHHUs HAyYHbIX 3HAHUN 3aJI0’KEHBI
MEXIPEAMETHbIE CBSI3M B OOJACTH €CTECTBEHHBIX, MAaTEeMaTHUECKUX M TyMaHUTAPHBIX
HayK.

Nzydenne pu3nKky HampaBiIeHO Ha JOCTHKEHUE CIECTYIOIMINX IIeTeH:

- OCBOCHHE 3HAHUI 0 (PyHIAMEHTAIBHBIX (PU3NUYECKUX 3aKOHAX W MPHUHIIMIIAX, JIEKAIIUX B
OCHOBE COBPEMEHHON (PU3MYECKOW KApTUHBI MHUpaA, HauOoJiee BaXKHBIX OTKPBITUAX B
o0nacTu (U3MKM, OKa3aBIIMX OIpPEACNAIONIee BIUSHUE HA pPA3BUTHE TEXHUKU U
TE€XHOJIOTUH; METOAAX HAyYHOIr'O MO3HAHUS IPUPOJIbI;

- OBJIAJICHHE YMEHHUSIMHU TPOBOAWTH HAONIOACHUS, IUIAHUPOBATH W  BBINOJIHATH
AKCIIEPUMEHTHI, BBIJIBUTATh THUIOTE3bl U CTPOUTH MOJENIH, MPUMEHSATH MOJIyYEHHbIC



3HaHUA MO (Qu3uKe I OOBACHEHUS Pa3HOOOPa3HBIX (DU3MUECKUX SIBICHUN U CBOWCTB
BELIECTB;

- MPAKTHYECKOE MCIOJIb30BaHUE (DU3UUECKUX 3HAHU;

- OLIEHUBATbH JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MH(OpMAaIUY;

- pa3BUTHE TO3HABATEJbHBIX WHTEPECOB, HWHTEUIEKTYAbHBIX W TBOPYECKUX
CIIOCOOHOCTEM B mpolecce MNpuOOpeTeHHUs 3HAHUM W yMEHUMH 1o (¢u3Mke C
UCTOJb30BAaHUEM  pa3IMYHbIX  UCTOYHMKOB  HMH(OpMalMM U COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHUH;

- BOCIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH II03HAHUS 3aKOHOB IPHUPOJIBI;
UCTOJIb30BaHUS TOCTIKEHUN (PU3UKH Ha 0J1aro pa3BUTHUS YEJIOBEUECKON IIUBUIIH3AINHY;

- HEOOXOAMMOCTH COTPYIHHYECTBA B IPOLIECCE COBMECTHOI'O BBIMOJIHEHUS 3ajad,
YB@)KUTEIBHOIO OTHOIIEHUS K MHEHHUIO OIMOHEHTa MpU OOCYXACHUU MpodiIeM
€CTECTBEHHOHAYYHOI'O COJICPKAHUS;

-TOTOBHOCTH K MOPAJIbHO-3TUYECKON OIIEHKE MCIOJIb30BAHMS HAYYHBIX JOCTH)KEHUM,
YyBCTBA OTBETCTBEHHOCTH 3a 3alllUTy OKpY’KAIOWIEW Cpeabl; HCIOJIb30BaHUE
OpUOOPETEHHBIX 3HAHUW M yMEHUH I pelIeHus] MPaKTHYEeCKUX 3ajlad MOBCEIHEBHOU
KU3HU,  o0ecredyeHuss  OE30MaCHOCTU  COOCTBEHHOM  JKM3HH,  PAIlMOHAIHHOTO
IPUPOAOIIONB30BAHUS M OXPaHbl OKPYXalolleld cpelbl U BO3ZMOXHOCTSIMU MPUMEHEHUS
3HaHUU TIpU pEIIEHUU 3a/ady, BO3HUKAIOIIMX B MOCIEAYOIEeH MpodeccuoHalIbHOMI
JESITEIbHOCTH.

ba3oBbIN YPOBEHD

Duzuka u ecmecmeeHHO-HAYYHBIN MEMOO NOZHAHUSL NPUPOObL

®usnka — (pyHIaMeHTandbHas Hayka O npupoge. MeToJbl HaAyYHOTO HUCCIEAOBAHUS
busnueckux sBaeHU. MoaenupoBanue GU3NIECKUX SBICHUN U TIpolieccoB. Ou3nmaecKuit
3aKOH — I'PaHULIbI IPUMEHUMOCTH. PU3NYECKUE TEOPUU U IPUHLIKI COOTBETCTBUS. Poiib n
MecTOo Gpu3uKu B GOPMUPOBAHUU COBPEMEHHOM HAYYHOW KapTUHBI MUPA, B MPAKTUYECKON
NEeATeNbHOCTH JIIoAeh. OU3nka U KyJnbTypa.

Mexanuxa

['paHuIlbl TPUMEHUMOCTH KJIACCMYECKOW MeXaHWUKH. BakHelme KuHeMaTH4YeCKUe
XapaKTePUCTUKU — TIEPEMEICHHE, CKOpPOCTh, YyckopeHue. OCHOBHBIE MOJEIU Tel U
JIBUJKCHUM.

B3aumoneiictBue Tten. 3akoHbl BcemupHoro tarorenus, ['yka, CyXoro TpEHUS.
NueprmanbHas cucteMa orcueTa. 3akoHbl MexaHuku HproToHa.

Nmnynsec MarepuanbHOW TOYKM W CUCTEMBL. MI3MEHEHHE M COXpaHEHUE HMITYJIbCA.
Hcnonb3oBaHre 3aKOHOB MEXAHUKHU JJISI OOBSICHEHHS JBUXKEHUS HEOECHBIX TeN W IS
pPa3BUTHS KOCMHYECKHUX HCCIeNOBaHUN. MexaHudeckas SHEpPrusi CUCTEMbI Tel. 3aKOH
COXpaHEHUSI MEXaHUYEeCKOM sHepruu. Pabora cuibl.

PaBHOBecHe MaTepHalbHOW TOYKM M TBEPAOTO TEJA. Y CIOBHUS paBHOBECHs. MOMEHT
cwibl. PaBHOBECHE KUIKOCTH U ra3a. [[BUKEeHUE )KUIKOCTEN U ra30B.

Mexanuueckue KoJjieOaHusi ¥ BOJHBI. [IpeBpamieHuss SHEpruvM MNpu KoJieOaHMSX.
DHEprusi BOJHBI.

Monexynapunas ¢pusuxa u mepmoouHamuxa



MounekynspHo-kunetnueckass teopuss (MKT) crpoenuss BemectBa U ee
AKCIEPUMEHTANIbHBIC JI0Ka3aTelibcTBA. AOCOMIOTHAs TemmepaTypa Kak Mepa cpeaHein
KMHETUYECKOW SHEPruu TEIUIOBOTO JBUKEHHUS YacTUIl BeliecTBa. Mojelb HJIeaIbHOTO
raza. /[aBnenue rasa. YpaBHEHHUE COCTOSIHUS MJICATILHOIO rasa. Y paBHeHue MeunaeneeBa—
Knaneiipona.

ArperaTtHble COCTOSIHMS BelllecTBa. Moiesib CTPOEHUS JKUIKOCTEM.

BuyTtpennsist sueprus. Pabora u ternonepenaya Kak cnoco0bl H3MEHEHUS BHYTPEHHEH
sHepruu. IlepBbiii 3akoH TepMmoauHaMHKU. HeoOpaTHMOCTh TEIJIOBBIX MPOIIECCOB.
[IpyHLMIBI NEWCTBUS TEIJIOBBIX MAIIUH.

Dnekmpoounamuxa

Onektpuueckoe mosie. 3akoH  Kymona.  HampsbkeHHOCTh UM MOTEHIMAN
ANEKTpocTaTUuYecKoro  moJis.  [IpOBOJHMKH, TOJYHNPOBOAHUKH U JIUDJIEKTPHUKHU.
Konpgencarop.

[1oCTOSHHBIN ANEKTPUYECKUN TOK. DIIEKTPOABHKYIIAs cuia. 3akoH OMa 11l TOJIHOU
HEenu. DJNEKTPUYECKUI TOK B MPOBOJHHUKAX, DJIEKTPOJIUTAX, MOITYNPOBOJHUKAX, ra3ax U
Bakyyme. CBEpXIIPOBOIUMOCTb.

NHnykiuss MarHuTHOTO T10J1s. JIeicTBMEe MAarHUTHOTO TOJIsI HA TTPOBOJHUK C TOKOM H
JIBIDKYIIYIOCS 3apsbkeHHyro dactuily. Cuna Awmmnepa u cwia JlopeHia. MarHutHbie
CBOICTBA BEILECTBA.

3aKOH 3JIEKTPOMAarHUTHOM WHIYKIMU. DJIEKTpoMarHuTHoe mnoje. [lepeMeHHbIl TOK.
SABnenune camonHAYKUMU. NHIYKTUBHOCTb. DHEPTHS JIIEKTPOMArHUTHOTO ITOJIS.

DneKTpoMarHuTHbIC KosieOanusa. KonebaTenbHBIN KOHTYD.

DONEeKTPOMArHUTHBIE BOJHBI. J[Mama3oHbl SJEKTPOMATHUTHBIX U3JIYYEHUH U UX
MPaKTHYECKOE TPUMEHEHHUE.

I'eomeTpuueckas ontuka. BoiHOBBIE CBOMCTBA CBETA.

Keanmosas ¢uzuka. @usuxa amoma u amomuozo s10pa

['unoreza M. Ilmanka. ®ortoanextpuueckuii 3¢ddexr. PortoH. KopnyckymnspHo-
BOJTHOBOM Ayanu3Mm. CooTHOIIEHUE HeomnpeaeneHHocTel [ eizenbepra.

[InanerapHast mojenb atroma. OOBSICHEHHE JIMHEHYATOTO CIIEKTPa BOJOPO/ia HA OCHOBE
KBaHTOBBIX MOCTYJIaTOB bopa.

CoctaB ¥ CTpOCHHME aTOMHOIO sipa. ODHEPrHUs CBSI3M aTOMHBIX sjep. Bumsl
PaaOaKTUBHBIX MPEBPAILICHUN aTOMHBIX SIZIED.

3aKOH paauoaKkTUBHOTO pacnaja. fAnepHble peakuuu. LlenHas peakuus 1eaeHus siaep.

DOneMeHTapHble YacTULlbl. DyHIaMEHTAIbHBIE B3aUMOICHCTBUS.

Yriy06iieHHBINH YPOBEHb

Duzuka u ecmecmeeHHO-HAYYHBIN MEMOO NOZHAHUSL NPUPOObL

®uznka — (pyHaamMeHTanbHas Hayka O mpupoje. HaydHbplii MeTO] MO3HAHWS MHpa.
B3aumMocBsa3p Mexay (pU3MKOW U JPYTUMHU €CTECTBEHHBIMU HayKaMHU. MeTo/bl Hay4YHOIO
uccienoBanus ¢uznueckux siBiaeHuil. Ilorpemnoctn usmepeHuil GU3NUECKUX BEITUYMH.
MopenupoBanue SIBICHUN W IPOLECCOB MNPUPOABL. 3aKOHOMEPHOCTh W CIIyYaHHOCTb.
['panunbl mpuMEeHUMOCTH  (GU3HUECKOrO0 3akoHa. DU3MYECKUE TEOpUM U TPUHLHUII
cootBeTcTBUs. Ponb 1 MecTo pu3uku B HOPMUPOBAHUHM COBPEMEHHON HAYYHOUW KapTHHbI
MHpPA, B IPAKTUYECKOMN AEATEIbHOCTHU JIIoAer. PU3nKa U KyJbTypa.




Mexanuka

IIpenmer u 3amaud KJIAaCCHYECKOM MEXaHUKU. KHHEMatTudyeckue XapakKTepUCTHUKHU
MEXaHUYECKOTO NBHKEHUS. MOJENU TENl U ABUKECHUN. PABHOYCKOPEHHOE NIPSIMOJIMHEUHOE
JBIDKEHHUE, CBOOOIHOE TaJieHUE.IBIKCHUE Teja, OPOIIEHHOTO MO/ YIJIOM K TOPHU30HTY.
JIBrm>keHHe TOYKM 1O OKpyx)HOCTH. IlocTymarenbHO€ W BpalllaTeIbHOE JBUYKECHHUE
TBEPJIOTO TeNa.

B3aumoneiictBue Ten. IlpuHuun cynepno3unuu cuil. HHepuuanbHas cucrema
oTrcuera. 3akoHbl MexaHuku HproToHa. 3akoHbl BcemupHoro tsarorenus, I'yka, cyxoro
TpeHusi. JIBr>keHHe HeOeCHBIX Tel U WX MCKYCCTBEHHBIX CITyTHUKOB. SIBIICHUA,
Ha0JIF0/TaeMble B HEUHEPITUATIBHBIX CUCTEMAX OTCYETA.

NmMnynbe cuibl. 3aKOH U3MEHEHUS U COXpaHEHUsl mmmylibca. PaboTta cuibl. 3akoH
VU3MEHEHUS U COXPAHEHUS YJHEPTUU.

PaBHOBecne MareprambHOW TOYKM M TBEPIAOTO TENA. YCIOBUS PABHOBECHUS TBEPAOTO
TeJla B MHEPIMAIBbHON chUcTeMe oTcuera. MoMeHT cuiibl. PaBHOBECHE KUIKOCTH W rasa.
JIBM>KEHHE XKUJKOCTEW M Ta30B. 3aKOH COXPAHECHUS SHEPTUU B JUHAMUKE JKUAKOCTH U
rasa.

MexaHnuueckue KojeOaHusi ¥ BOJHBI. AMIUIMTY/1a, TIEPUO/I, 4acToTa, (aza KojeOaHui.
[IpeBpaiiienus 23HEprun npu kosicOanusx. BeiHyX/1eHHBIE KOJIeOaHUs, pE30HAHC.

[Tonepeunbie U MPOIOIbHBIE BOIHBI. JHEprusi BoJdHbl. NHTEepdepenius u nudpaxims
BOJIH. 3BYKOBBIE BOJIHBI.

Monexynapuas ¢usuxa u mepmoouHamuxa

[IpenMer u 3agaun MoJieKyisipHO-KuHeTH4Yeckoit Teopuu (MKT) u TepmoanHaMuK.

OkcniepuMeHTalbHble JokazatenbcTBa MKT. AOcontoTHas Ttemmeparypa Kak Mepa
CpeaHEW KHHETHYECKOW HSHEPIMU TEIUIOBOTO JBMKCHHUS 4YacTUIl BemecrBa. Mojenb
ujeanbHoro rasza. Jlapnenue raza. CBsi3b MEXAY JABICHUEM M CpeAHEH KUHETUYECKOM
SHEPrUeN MOCTYMATEIBHOTO TEMIOBOTO IBUKEHUS MOJIEKYJ UACATBbHOTO Ta3a.

Mogens uaeanbHOTO ra3a B TEpMOJMHAMHUKE: ypaBHeHHEe MenaeneeBa—Knaneiipona,
BBIpa)XEHUE JUIsl BHYTPEHHEN dHEprun. 3akoH [lanpToHa. 1'a30BbIE 3aKOHBI.

ArperaTHble cocTosiHus BeniecTBa. Da3zoBbie nepexosnl. [IpeoOpazoBanue 3HEprun B
dazoBeix mnepexonax. HacwlllleHHBIE W HEHACHINICHHBIE Tapbl. BiakHOCTH BO3dyXa.
Mogenb ctpoenus xuakoctei. [ToBepxHocTHOE HaTskeHUE. Mojielib CTPOEHUSI TBEPAbIX
Tell. MexaHnYeCKHe CBOMCTBA TBEP/IBIX TEIL.

BuyTtpennsist sueprus. Pabora u tersonepenaya Kkak criocoObl U3MEHEHUS BHYTPEHHEN
sHepruu. IlepBbiii 3akoH TepMoauHaAMuUKH. AnuabaTHbIii mpouecc. BTopoil 3akoH
TEPMOJIMHAMHUKH.

IIpeoOpazoBanmsi sHeprun B TeruioBblXx MarmuHax. KITJ[ TemmoBoit Mammabl [k
KapHno. Okonorndeckue mpoOaeMbl TETNIOIHEPTETHKH.

Dnekmpoounamuxa

[IpenMer u 3a7ayM AIEKTPOAUHAMHKHU. OJIEKTPUUYECKOE B3aMMOJECUCTBHE. 3aKOH
COXpaHEHHMs BJIEKTPUYECKOro 3apsana. 3akoH Kysiona. Hanpspk€eHHOCTh M MOTEHIMA
AJIEKTPOCTATAYECKOTO TojsA. [IpuHIMN Cynmepno3uuuu dJIEKTPUYECKUX Nojerd. Pa3HOCTh
noTeHUXanoB. [[pOBOJHUKYN U TUAJIEKTPUKU B DJIEKTPOCTATUYECKOM MOJIE. DNEKTpUUYECKas
eMKocThb. KoHaeHcaTop. DHeprus 3JEeKTPUUECKOro MOJIS.



[TocTositHHbIN 2nekTpudeckuil TOK. DnekTpoaprxkymas cuna (3C). 3akon Oma ans
IOJIHOW JJIEKTPUYECKOW ILENU. OJNEKTPUYECKMHM TOK B METAUIAX, JJIEKTPOJIUTAX,
NOJIYIIPOBOJHUKAX, rasax u BakyyMme. Ilmazma. Onexrponus. IloaynpoBOIHHKOBBEIE
npubopsl. CBEpXIPOBOUMOCTD.

MarautHoe 1one. Bexkrtop MarHuTHOM uMHAyKuuu. [IpuHuun cynepnosunuu
MarHuTHBIX 10JIeW. MarHuTHOE 10JIe IIPOBOJAHUKA C TOKOM. J[efiCTBUE MArHUTHOI'O I1OJIS
Ha IIPOBOJHUK C TOKOM M JABWXKYILYIOCA 3apspKeHHYHO dactuly. Cwia Amnepa v cwia
JlopeHia.

IloTok BekTOpa MAarHUTHOM HWHIYKUUHU. SIBJIIEHHE 3JIEKTPOMArHUTHOM HWHIYKLHH.
3aKOH AJIEKTPOMarHuTHOM WHAYKIMU. OJIC MHAYKIMU B ABMXKYIIMXCS IPOBOJHUKAX.

[IpaBuio Jlenra. SIBienue CAMOWHIYKIIUH. NHayKTUBHOCTS. DHeprus
AJIEKTPOMArHUTHOTO N0JIs1. MarHUTHbIE CBOKCTBA BEILIECTBA.
DJIEKTPOMATrHUTHBIE KOJIeOaHHUS. KonebarenbHblit KOHTYP. CBoOonHbIE

ANIEKTPOMArHUTHbIE  KOJeOaHus. BBIHYXJIEHHbIE  AJIEKTPOMATHUTHBIE  KOJEOAaHHS.
Pe3onanc. Ilepemennbii Tok. KOHmeHcaTop M KaTymika B LENW IIEPEMEHHOTO TOKA.
[IpousBoacTBO, mepenaya M MOTpPeOJEHUE DIEKTPUUYECKOM HSHEpPruu. DIJIeMEHTapHas
Teopus Tpanchopmaropa.

DIEKTPOMArHUTHOE TIoJie. BHUXpeBoe dIEKTpUYECKOoe Tosie. DIEKTPOMArHUTHBIC
BOJIHBI. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH. /[Mama3oHbl 3JIEKTPOMArHUTHBIX U31y4YEHHI
Y UX IPAKTUYECKOE NMpUMEHEHUE. [I[pUHIUIIBI PaIUOCBA3U U TEJICBUICHUS.

I'eomerpuueckas ontuka. lIpsAMoIMHENHOE pacHpOCTpaHEHUE CBETA B OJHOPOIHOU
cpezne. 3aKOHBI OTPAXKEHUS M MpeJoMIIeHHA cBeTa. [losHOe BHYTpEHHEE OTpaKEeHUE.
Onrtuueckue npudopsI.

BomHoBrie cBoricTBa cBeTa. CkopocTh cBeTa. MaTepdepennns ceera. KorepeHTHOCTS.
Hudpaknus cBera. [lomspuzamus ceeta. ucnepcust cBerta. [IpakTudeckoe nmpuMeHeHUe
AJEKTPOMArHUTHBIX U3JTyYEHUN.

Keanmosas uzuxa. @usuxa amoma u amomuozo s10pa

[Ipeamer u 3a1aun KBAHTOBOU (PU3UKH.

TemoBoe uznyuenue. Pacnpesenenne sHepruu B CieKTpe a0CONMIOTHO YEPHOTO Tea.

['unore3a M. [Inanka o kBaHTax. ®otodadpdexr. Ompitel A.I'. CToneToBa, 3aKOHBI
dotordpdexra. YpaBHenue A. DitHiTeitHa s hotoaddekra.

®oton. Omnwitel I1.H. Jlecbenea u C.U. BaBmioBa. T'mmore3a JI. nme bpoitms o
BOJIHOBBIX CBOMCTBax duactuil. KopryckymsipHO-BOJIHOBOW nyamu3Mm. Judpaxiums
anekTpoHoB. JlaBienue ceeta. CoOOTHOIIEHHE HeopeaeneHHocTei [ eiizenobepra.

Mopnenu ctpoenus aroma. OObSACHEHHE JIMHEHYATOro CIEKTpa BOJOPOJA HAa OCHOBE
KBaHTOBBIX nocTynaroB H. bopa. CrioHTaHHOE U BBIHYK/IEHHOE U3ITyYEHHE CBETA.

CoctaB u ctpoeHue aroMHoOro sapa. Mzoromsl. Snepupie cwibl. [ledext maccwsl u
SHEPIus CBSI3HU A1pa.

3aKOH paJMOaKTUBHOIO pacmaja. fnepHble peakuuy, peakUWd JNEJICHUS U CUHTE3A.
IlenHas peakuus neneHus sauep. AnepHas sHepreTuka. TepMOsIepHBI CUHTES.

OnemeHTapHble  4yacTullbl. DyHAaMEHTalbHbIE  B3aUMOJCUCTBUS. Y CKOPUTEIHU
3JIEMEHTAPHBIX YaCTHILI.

[IpuMepHbIM DEepeYeHb IIPAKTUYECCKUX U Ha6ODaTODHLIX Da6OT




IIpamvie usmepenus:
e cpaBHEHHUE Macc (110 B3aUMOJIEHCTBUIO);
® U3MEpPEHUE CUJI B MEXaHUKE;
® U3MEPEHUE TEMIIEPATyPhI )KUJIKOCTHBIMU U ITU(POBBIMH TEPMOMETPAMH;
® U3MEpPCHHE TEPMOJIMHAMHYCCKUX IMapaMeTPOB rasa;
e u3Mepenue DJIC UCTOYHUKA TOKA;
Koceennvie usmepenusi:
® U3MEpPCHUE YCKOPCHMUS;
® U3MEpPCHHUE YCKOPEHUSI CBOOOTHOTO TaACHMS;
OTIpEJICIICHUE SHEPTHUH M UMITYJIbCa TI0 TOPMO3HOMY ITyTH,
U3MEpEHUe yIeTbHOMN TeTIOTHI IJIaBJICHUS JIb/1A;
M3MEPEHHUE BHYTPEHHETO COTIPOTUBIICHUSI UCTOUYHUKA TOKA;
OTIpeJICIICHHE TTOKA3aTeNs TPEITIOMIICHHSI CPEIBI;
nu3MepeHre (POKyCHOTO PACCTOSIHHUS COOMPAFOIICH M pacCEUBAOIICH JINH3,
OTIpe/IeICHHE JITTUHBI CBETOBOW BOJIHBIL;
® OMpeeTICHUE UMITYJIbCA ¥ DHEPTUU YACTHIIBI IIPU JBUKEHUU B MATHUTHOM TI0JIe (110
dboTorpadusim).
HabGnronenue siBieHuit:
¢ HAONIOJACHUE MEXaHWYCCKUX SBJICHUH B WHEPIHAIBHBIX W HEWHEPITHATBHBIX
CUCTEMaXx OTCYETa;
® HaOJIOZICHUE BBIHYXICHHBIX KOJIeOaHU U PEe30HAHCA;
e HaOmoaeHue nuddys3uu;
® HAOIOJCHUE SIBJICHUS DJICKTPOMAarHUTHOW WHTYKIIHH,
e HaOMIOZCHME  BOJIHOBBIX  CBOWCTB  CBeTa: JAUQpaKIus, HUHTEPPEPEHIHs,
TOJIIPU3ALIHS;
e HaOJI0ICHUE CIICKTPOB.

Mecmo oucyunaunst 6 cmpykmype o0pazoeamenbHoil RPoZpammuol

B cootBerctBue ¢ YII gucrumnmna I1/].3®Pu3uka paccuntana Ha 325 4. B TOJ, B TOM
yrcie B 1 cemectpe 127 u.: 67 4. nekuuu, ypoku, 18 4. maboparopusie padoTs! (4/6 4 B
HeJento), 36 4. caMocTrosiTeNbHasl pabora, 6 4. KoHCynbTanuu; Bo 2 cemecTtpe 198 u.:
100u. nexuuu, ypoku, 32 4. jabopaTopHble paboTel (6 Y. B Hemento), OS8u.
camocTosTeNnbHas paboTa, 8 4. KOHCYIbTAIINN.




Ilnannpyembie pe3yJbTaThl 00y4eHUs

OcBoeHue coxepxaHus ydyeOHOM  aucuuIuinHbl — «@Pu3uka», obecreunBaer
JOCTH)KEHUE CTYIEHTAMH CIEAYIOIIMX PE3YJIbTATOB:

JIMYHOCTHBIX:

®YyBCTBO TOPJAOCTH W YBAXEHUS K HMCTOPUU U JOCTHKEHUAM OTEYECTBEHHOMN
(¢u3nueckol Haykd; (U3MYECKH TPaMOTHOE IOBEIEHHE B MPO(PECCHOHATBLHON
NESTENbHOCTU U B OBITY IIPU 00pallleHnu ¢ TprubopamMu U yCTpOUCTBaMU;

®IOTOBHOCTh K MPOJOJDKEHUIO OOpa30oBaHMsI W TOBBILIEHUS KBaJU(pUKALUUA B
N30paHHON NpPOQPECCHOHATBHON JESATEIBHOCTU U OOBEKTHMBHOE OCO3HAHHUE POJH
(u3nyecKux KOMIIETEHIUI B 3TOM;

®yMEHUE HCIONb30BAaTh JIOCTH)KEHHUS COBPEMEHHOM (U3MUECKOW HAayKu U
(pU3HUECKUX TEXHOJOTUH JUIsl TOBBIIIEHNUS COOCTBEHHOI'O MHTEIJIEKTYaIbHOTO PA3BUTHS B
BbIOpaHHOM IPO(EeCCHOHATBHON 1EATEbHOCTH;

®CaMOCTOSITENIBHO JA0OBIBaTh HOBBIEC I ce0si (pUM3MUECKUE 3HAHUSA, UCIOJIB3YS IS
ATOr0 JIOCTYMHbIE UCTOYHUKU MH(POPMALIHH;

® yMEHUE BBICTPANBATh KOHCTPYKTUBHBIE B3AUMOOTHOILIEHNS B KOMAH/E MO PEILICHUIO
00IIMX 3a/1a4;

eyMEHUE YIpPaBIATh CBOEW IO3HABATEIbHOM  JESATENBHOCTBIO, IPOBOJIUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOI'O MHTEJNIEKTYaJIbHOTO Pa3BUTHS.

MeTanpeaMeTHbIX:

®ICIIOJIB30BAaTh PA3JIMYHBIE BHJbI IT03HABATEIBHON JEATEIBHOCTH [UISl PEIICHUS
¢u3nyeckux 3aaay, MPUMEHSATh OCHOBHBIE METOJbl MO3HAaHUS (HAOIIOJEHUE, ONMUCAHUE,
U3MEpPEHHE, OKCIEPUMEHT) s U3Y4YEeHHS pa3jIMuHbIX CTOPOH  OKpY’XKarouleu
JICUCTBUTEIILHOCTH;

®ICII0JIb30BaTh OCHOBHBIE HWHTEUIEKTYaJIbHbIE ONEpallMi: TOCTAHOBKA 3a/auH,
dbopmyIUpoOBaHUE TUIIOTE3, aHATU3 U CHUHTE3, CpaBHEHHE, 0000IIeHre, cCUCTeMaTh3alusl,
BBISIBJIEHUE TMPUYUHHO-CIICICTBEHHBIX CBSI3€d, IOMCK aHajJoroB, (QOpMYyJIHpPOBaHUE
BBIBOJIOB JIJISI U3YUEHHSI PA3JIMUYHBIX CTOPOH (PU3NYECKUX OOBEKTOB, (PU3UUECKUX SBICHUN
U (U3MYECKUX MPOILIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCTb CTaJKUBAThCS B
npodeccruoHanbHOM chepe;

eyMEHHE T'€HEpUPOBATh HUAEH U OINpPEAENATh CPEACTBA, HEOOXOAMMBIE ISl HX
peanusanuu;

®1ICII0JIb30BaTh PAa3JMYHbIE MCTOUYHUKHU JIs1 MOJy4eHHUs (u3nuecKol MHpopmanuu,
YMEHHE OLIEHUTH €€ T0CTOBEPHOCTD;

® AHAJTM3UPOBATH U MPEICTABIATh UHPOPMALIMIO B PA3IMYHBIX BUJIAX;

eIyOJUYHO TMPEACTABIATh PE3yJbTaThl COOCTBEHHOI'O HCCIIEJJOBAHMS, BECTH
JIUCKYCCHUHU, AOCTYITHO M TapMOHHUYHO cOuYeTas cojepkaHue U (opMbl MpEACTaBIsIEMO
uH(bOpMaIIIH.

npeaIMeTHBIX:

o C(pOpMUPOBAHHOCTh TMPEACTABICHUM O POJM M MecTe (PU3NKK B COBPEMEHHOMU
HAy4YHOM KapTUHE MHpa; TOHMMaHWe (PU3MYECKOM CYIIHOCTH HaOMIOAaeMbIX BO
Bcenennol siBJIeHUN;



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

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

® yBEPEHHOE HCIMOJIb30BAHNE (PU3NUECKON TEPMUHOJIOTUN U CUMBOJIMKY;

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

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

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

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

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

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

OOyuaromuiicsd Ha 6a30BOM YPOBHE HAyUUTCS:

— JEMOHCTPUPOBaTh Ha TMpUMEpax poOJdb U MeCTO (PU3HKKM B (HOPMUPOBAHHUU
COBPEMEHHOW HAYYHON KapTUHBI MUPA, B Pa3BUTUHA COBPEMEHHON TEXHUKHU U TEXHOJIOTUH,
B IIPAKTUYECKOM JAESITEIBHOCTH JTIOAEH;

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

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

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

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

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

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




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

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

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

— peliaTh pacueTHBIC 3aJlayd C SBHO 3aJaHHOW (M3MYECKOM MOJENbI0: Ha OCHOBE
aHaNMM3a YCIOBUA 3a7a4d BBIACIATh (U3HUECKYI0 MOJIENb, HAXOIUTh (HU3UUYECKUE
BEJIMYMHBI U 3aKOHBI, HEOOXOIUMBIE U JIOCTATOYHBIE JIJIS €€ PEIlICHUs, IPOBOIUTH PACUEThI
U TIPOBEPSATH MOJTYUCHHBIN pe3yJIbTarT;

— YYHUTBIBaTh TPAHUIIBI TPUMEHEHUS U3YYCHHBIX (PU3UYECKUX MOJCNICH MpU PEIICHUU
(bUBUYECKUX U MEKIIPEIMETHBIX 33/1a4;

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

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

OOyuatomnuiics Ha yriyOJIeHHOM YPOBHE HAYUUTCS:

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

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

— XapaKTepU30BaTh CHUCTEMHYIO CBSI3b MEXJy OCHOBOMOJIATAOIIMMU HAYYHBIMU
MOHSATUSIMU: TIPOCTPAHCTBO, BpeMs, Marepus (BElIEeCTBO, TMOJie), JBM)XEHHUE, CHIIa,
DHEPTHUS;

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

— BIAJETh NpPUEMAMHM [OCTPOEHUS TEOPETUYECKUX JOKA3aTEIbCTB, a TaKXKe
MIPOTHO3UPOBAHUSI OCOOCHHOCTEW MpOoTeKaHUsl (PU3MUECKUX SIBICHUNW W TPOIECCOB Ha
OCHOBE MOJIYYEHHBIX TEOPETUUECKUX BBIBOJOB U JOKA3aTENIbCTB;

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

— CaMOCTOSITENILHO TIJIaHUPOBATh U MPOBOJAUTH (PU3NUECKUE IKCTIEPUMEHTHI;

— peuath MNPaKTUKO-OPUEHTUPOBAHHBIC KAaYECTBEHHBIE U pPacUETHBbIC (HU3NUYECKUE
3a/1aud C OMOPOM KaK HAa MU3BECTHbIE (PUBMUECKHE 3aKOHBI, 3aKOHOMEPHOCTH W MOJIEIIH,
TaK U Ha TEKCThI C U30BITOYHOM HHPOpPMALIUEH;

— OOBSCHATH TPAHULIBI MPUMEHEHHS U3yUYECHHBIX (PU3NYECKUX MOJIEJIEH MpU pelIeHuU
buU3HUEeCKUX U MEXKITPEAMETHBIX 33]1a4;




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

— XapakTepu3oBaTh TJIOOAJIbHBIE TMPOOJIEMbl, CTOSAIIME TMEpe]l YETOBEYECTBOM:
HHEPIreTUYECKUE, ChIPhEBBIC, SKOJOTUYECKUE, U POJIb (PUZUKU B PEIICHUH ITUX MPOOJIEM;

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

— OOBSCHATH YCIOBUSI MPUMEHEHHS (PU3UUECKUX MOJEINIeH MPU PelIeHur (PU3NIECKUX
3aJlay, HAaXOJUTh aJeKBaTHYIO MPEIIOKEHHON 3a7ade (PU3NYECKYI0 MOJIEb, pa3peliarh
npo0seMy Kak Ha OCHOBE UMEIOIINXCS 3HAHUH, TaK U TPU MOMOIIA METOJOB OLIEHKH.

OOyuaronuiics Ha 6a30BOM YPOBHE MOJIYYUT BO3MOYKHOCTh HAYYHUTHCS OOBSICHATD:

— CMBICII TIOHATHH: (Qu3nyeckoe sBICHUE, (PU3MYECKUNl 3aKOH, THUIOTE3a,
TEOPUs1,BEILIECTBO, MOJIe, B3aUMOJICUCTBUE, 3B€3/a, BCeleHHas, 3J1eKTpPOMarHuTHOE TOJIE,
BOJIHA, ()OTOH, HOHU3UPYIOIIEE U3ITYUEHHUE;

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

OOyuaromuiics Ha yTIyOJIeHHOM YPOBHE MOJIYYUT BO3MOYKHOCTh HAYYHUTHCS:

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

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

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

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

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

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

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

UCIIOJIb30BaTh ~METOJIbl MAaTEMaTUYECKOr0 MOJEIUMPOBAHUS, B TOM YHCIE
MPOCTEHIINE CTATUCTUUECKUE METOIbI /1711 00pabOTKH pe3yIbTaTOB HKCIIEPUMEHTA.




Coaepxanue THCHMILTHHBI (325 4)
1 cemecTp (127 u)

127 4. 67 4. nekuuu, ypoku, 18 4. ysaGopatopubie pabothl (4/6 4. B Hemenwo), 36 u.
camocTosATeNbHas paboTa, 6 4. KOHCYJIbTaluu

Pa3nen 1 @u3nka u ecTeCTBEHHO-HAYYHbII MeTO/I MO3HAHUS NPUPOALI (4 4)

®dusnka — (QyHIaMEHTalbHAsA HayKa O MpUpojie. MeToabl HaAyYHOTO HCCIEIOBAHUS
dbusnueckux sBIEHUNA. MojenupoBaHue SIBICHUW M MPOIECCOB MPUPOJBI. [ paHHUIIbI
OPUMEHUMOCTH (PU3HUECKOro 3akoHa. Puznyeckue TEOPUM W MPUHLUI COOTBETCTBHSL.
Pons u Mecto ¢u3uku B (HOpPMHPOBAHWU COBPEMEHHOM HAay4YHOW KAPTUHBI MHUpA, B
NPaKTUUYECKON JAesTeabHOCTH mrojen. Duszuxka u xyremypa.JlabopatopHas pabora 1
«ITorpemnocTy n3MepeHuit (PU3NIECKUX BEITUUNH

Paznen 2 Mexanuka (48 1)

Kunematuka marepuanbHoii Touku (12 1)

MexaHHUeCKOEe NBMKEHHE M €ro XapaKTepUCTUKU.KuHeMaThka IpsSMOJIMHEWHOTO
JBHKEHUSI MaTepuaibHOU TOUKU. KnHemMaTrnka KpUBOJIMHENHOTO ABUKEHUSI MaTEpUATBbHON
TOYKU.Penenue 3a1a4y Ha JBUKEHUE MAaTEPUAIIbHOM TOYKH.

3akonbl Mmexannku Horotona (20 v)

Cuinbl. 3akonsl HerooTtona.llpumenenne 3akoHOB HeroToHa.llpuMeHeHHe 3aKOHOB
Hpiorona.Jlabopatopnass pabora 2 «M3ydeHne 0cCOOEHHOCTEH CHJIBI  TPEHUS
(cxonwxenus)». JlabopatopHast pabora 3 «/[BrkeHue tena moj ASUCTBUEM HECKOJbKUX
cuny. JlabopatopHast padota 4 «IIpoBepka yclioBHsI paBHOBECHS TEI.

3akoHbI coxpaHeHusi B MexaHuke (16 4)

Nmmynbe. 3akoH coxpaHeHus: uMmmyibsca. PeaktuBHoe nBrkenne.Pabora 1 MOIIHOCTS.
MexaHuueckasi JHEprusi M ee BUJbl. 3aKOH coxpaHeHnus sHeprun.Jlabopatopnas padora 5
«3yueHne  3aKkOHa  COXpaHEHHMs  »HHeprum».PemeHne  3agady = Ha  3aKOHBI
coxpaHenus.IloBropenne u o0000menue Ttembl «Mexanuka»y.KontponpHas pabora 1
«MexaHuka.

Pa3nen 3 OcHOBBI MOJIEKYISIPHOI (PU3UKHU U TepMoauHAMHUKH (33 4)

OCHOBBI MOJIEKYJIAPHO-KHHeTHYecKoi Teopun (12 4)

MonekynsapHass cTpykTypa BemecTtBa. (OOOCHOBaHHE OCHOBHBIX — IOJOXKEHUU
MKT.Temneparypa. OcHoBHoe ypaBHenHue MKT. VYpaBuenue Menpaeneena-
Kianenpona.Pemenne 3a7a4 Ha OCHOBHBIE IIOHSATUSA 51 YpaBHEHHUS
MKT.M3omnporeccrr.JITabopaTopras padorta 6 «MccneqoBanue n300apHOTO POIIECccay.

ArperatHble COCTOSIHHMS BelllecTBa U (pa3oBbie nmepexoanl (21 )

@da30BbIN NIEPEX0 XKUIAKOCTh-TIap. Mcrapenne, KoHAEH AN, KUTIEHUE. Bi1aXHOCTB.

Jlabopatopnass pabora /«V3Mepenue BiIaxHOCTH  Bo3ayxay.lloBepxHOCTHOE
HaTsokeHue. CmaunBanue. Kanwsipasie sinenusd. Jlabopatopuas padora 8 «M3mepenue
IIOBEPXHOCTHOTO HATSHKEHUS )KUAKOCTU». TBepabIe Tena: CTpyKTypa U cBorcTBa. Da3oBblii
nepexo]l TBEpPJOE Teo-KUIKocTh.JlabopaTtopHas padota 9 «U3ydenuwe nedopmanuu
pacTspkeHus». Pemienne 3amay mo teme «ArperaTtHble COCTOSIHHS BellecTBa U (pa3oBbie
nepexoabl».Pemenre  3amad  Ha  MOBTOpeHHE TeMbl: «MonekynsapHas — (u3HKa.



Tepmonunamuka».Kontponbnass pabGora 2 «MonekynspHas ¢usuka. ArperaTHble
COCTOSIHUSI BEILIECTBAY.

CamocTrosiTesibHas padoTa (36 u)

KouncyabTamum (6 1)

2 cemectp (1984.)

200 4: 100 4. nexuuu, ypoku, 32 4. jabopartopHble paboTel (6 4. B Hemento), 58 u.
camocCTosITeNbHas padoTa, 8 4. KOHCYJIbTaIllu!

Paznen 3 OcHOBBI MOJIeKYJSIDHOH ¢(u3nku M TepMoauHamMuku (12 4) -
NPOAO0JIKEHHEe

OcHoBbI TepMOAUHAMUKH (12 4)

Baytpennsis sneprus. Pabora raza. IlepBoiii 3axkoH TepMmoanHamuku. [Ipumenenue
NIEPBOTO 3aKOHA TEPMOJMHAMHUKHA K H30Mpolieccam. AnuabaTHBIN mporiecc. TeruioBbie
nBurarend. BTopoll 3akoH TepMoAMHAMUKHU. PelieHwe 3amay Ha TEpPBBIA  3aKOH
TEPMOJAUHAMUKH Y TEIIJIOBbIE MAIIIUHBI.

Paznen 4 Jaexkrpoannamuka (58 4)

DJieKTpUYeckoe noJe (22 4)

DNEeKTpUYEeCKOe ToJie M ero  xapakrepuctuku. [IpuHmuMm  cynepno3uuuu
nonen.Pemenne 3agau mo teme «XapakTEpUCTUKH 3JIEKTpudyeckoro mnoiist. [IpuHuumn
cynepriozuniui  nonei».Pabora  cunm  snmektpoctatudeckoro  moss.  [lotenmmann.
OKBUIIOTEHI[MANbHAS TOBEPXHOCTh.DJIEKTPUUECKOE TMoJie B BewiecTBe. [IpoBogHuKH U
IUANEKTPUKU B DIIEKTPUYECKOM  MOJE.DIEKTpoeMKOCcTh. KoHaeHcarop. OHeprus
KoHJIeHcatopa.JlabopaTtopHas pabota 10 «Omnpenenenne AIEKTPOEMKOCTH
KOHJIeHcaTopay.PellieHne 3a1ady Ha MOBTOPEHUE TEMBI «DJIEKTpocTaTukay. KoHTponbHas
paboTta 3«DIEeKTpOCTATHKAY.

3aKOHBI MOCTOSTHHOIO TOKA (24 4)

[TocTosSIHHBIN SJIEKTPUYECKUNA TOK U €ro XapakTepucTuku. 3akoH Oma s ydacTka
nenu. Coeaunenue nposogHukoB.Jlabopatopnas pabora 11 «M3yuenue 3akona Oma ais
ydacTka eI, NOCJIEJOBATENBHOE U napajijiebHOe COEJIMHEHHE
npoBogHuKOB».JlaboparopHass pabora 12 «Omnpenenenune KIIJ[ smektpuyeckoro
gaitnuka».3J]C. 3akon Oma jis monHol menu.JlaboparopHas pabora 13 «M3mepenue
OJIC 1 BHYTPEHHETO COMPOTHUBIICHUSI UCTOUYHMKA TOKa».Pemenue 3amad Ha 3akoHbl OMma,
COCIMHEHNE TPOBOJHUKOB M XapaKTEPUCTUKU TOKA.DJICKTPUYECKUM TOK B METaIax H
xuakocTsax.JlabopaTopHas padota 14 «Onpenenenue 3apsaa 3AEKTPOHA». DIEKTPUUECKUAN
TOK B MOJyNpoBoiHUKaX. [lonynpoBoiHHKOBEIE TPpUOOpHIL. Pellienre 3a1a4 Ha MOBTOPEHUE
TeMbl «IIOCTOSHHBIM JJIEKTPUYECKHM TOK. OJNEKTPUYECKMHM TOK B  Pa3IMYHBIX
cpenax».KoarponpHas padotad «[1oCTOSTHHBIN IIEKTPUIESCKUN TOK. DICKTPUICCKUN TOK B
Pa3JIMUHBIX CPEeaaAX».

MarnuTHoe noJie. JjieKTpoMaruuTHast uHAyKuus (12 4)



MaruutHoe 1oJie U ero xapaktepucTuku.PerieHue 3agay Ha OCHOBHBIE TOHSITHS U
3aKOHbl MArHUTHOI'O TIOJIA.3aKOH 92JICKTpOMAarHuTHOW uWHAykuuu. IlpaBuno Jlenna.
Camounnykuus.Jlabopatopuas pabora 15 «M3yuenue sBICHUS DSIEKTPOMArHUTHOU
VHIYKIN.

Pa3nen SKoJsiebanus u BoJiHbI (24 4)

Mexanuveckue Kojied0aHus U BOJIHBI (6 4)

Mexanndeckue KoneOaHus W BOJH: BUJBI, XapakTepuctuku.Jlaboparopras pabora 16
«/3yueHre 3aBUCUMOCTH TepuoAa KojeOaHUs MaTEeMaTUYECKOTO MasTHUKA OT JIJTUHBI
HUTW.

DJIeKTPOMATHUTHBIE KoJieOaHusi U BOJHBI (18 u)

OneKkTpoMarHuTHbIe KosieOaHusi. CONpoTUBIICHUE, UHAYKTUBHOCTh U €MKOCTh IICTIH.
['eneparop 3neKTpOMAarHUTHBIX KozeOanwuii.JlabopaTtopnas pabora 17 «MHaykTHUBHOE
CONPOTUBJIEHUE B LENU IEpeMEeHHOro Ttoka».JlabopaTtopHas pabGora 18 «EMkocTHOE
COIIPOTUBIICHUE B LIENU INEPEMEHHOr0 TOoKa». Pemenue 3amau mo teme «llepeMenHbIn
Tok».IIpeobpazoBanue nepemernHoro toka. Tpancdopmarop. [lepenaua u pacnpenenenue
sHepruu.Kontponbnas padora 5 «MaruutHoe nosue. KoneGanus v BOTHBD.

Pazjnen 6 Onruka (22 1)

Ceet u ero pacnpoctpanenue.JIaboparopnas pabora 19 «Onpenenenue mokasarens
npesioMmyieHus cBeta B crekie». JIunzbl. [locTtpoenue nzobpaxkenuii B muH3ax.OnTudeckue
npuoopsl.JlabopatopHas  pa6ora 20 «M3yueHme  m3o0pakeHHsS B TOHKOH
nuH3e».BonHoBIe siBeHus cBeTa.Jlaboparopnas padota 21 «3yuenne uHTepdepeHnn
cBeray. Jlaboparopnas padota 22 «M3yuenne nudpakiuu cBeray.Permenue 3agad no reme
«BonHoBas u reomeTpuueckas ontuka».JlaboparopHas pabora 23 «M3yueHue u3nyueHun
U creKTpoB. CIIEKTpaJIbHBIN aHATU3Y.

Pa3znen 7 OcHOBBI cIeNUAJBLHOH TEOPUU OTHOCUTEJIBHOCTH (2 4)

NHBapunaHTHOCTh MOAYJIE CKOPOCTHM CBeTa B Bakyyme. [IpMHIIMI OTHOCHUTENBHOCTH
OvHmreitHa. [locTynartel cnenuanbHOM TEOPUM OTHOCUTENBHOCTH. OmHOCUMENbHOCHb
epemenu. Penamueucmckuti 3akoH cnodxcenusi ckopocmei. B3auMOCBSI3b Macchl U
SHEPIruu. JHEPrus MOKOs.

Pa3nen 8 JiemenThl KBaHTOBOM pu3nku (14 4)

KBanrtoBas npupoja cseta. @otosrpdekt u ero npumeHenue.Ctpoenre aroma. OmnbIThI
Pesepdopna. Teopus bopa.Pemenne 3amau mo teme «Dotorddexr. DIeMEHTH TEOpUHU
Bopa».PanuoaktuBHocTh. CTpO€HHE aTOMHBIX SiAEp. SAepHble peakuuu: BUABI U
npumeHenue.Jlaboparopnass pabora 24  «M3yuenwe saBieHus  poroaddexTar.
JlaGopartopHas padota 25 «M3ydeHue TpeKOB 3apsHKEHHBIX YacTHI. Pelenue 3amad mo
TeMe «IJIE€MEHThI KBAaHTOBOU (DUBHKNY.

CamocrosiTeibHas padora (58 u)
Kouncynabramum (8 4)



Y4yeOHO-MeTOAMYECKOE 00ecIeueHue

IlepeuyeHb OCHOBHOI JIMTEPATYPHI:

1. KacwsanoB B.A., ®usuka-10 k. bazosslit ypoens:— M.: JIpoda, 2014. — 463 c.

2. Kacpsanos B.A., ®usuka-11 k. bazoslii ypoBeHb: yueonuk. — M.: JIpoda, 2014.
—463 c.

3. MockorkuHa E.I'., BonkoB B.A. Coopuuk 3amau no ¢usmuke. 10-11 kmacchr —
M.:BAKO, 2017.- 320c.

IlepeyeHb 1OMOJHUTEIBLHOM JIUTEPATYPbI:

4. Jlykamesa E.B. EI'D 2018. ®u3uka. 50 BapuantoB. TUnoBble TeCTOBbIC 3aJaHUS
or pazpaborunkoB EI'D/ E.B. JlykameBa, H.M. YwucrskoBa — M.: M3parenbcTBO
«Dxk3amMen», 2018 — 527c.

IlepeyeHb yueOHO-METOAUYECKOTO O0eCTIeYeHU s

1. l'apanskoBa UN.A., Haceaxuna E.B. ®uszuka. Merogudeckue ykazaHUs IO
OpraHU3aIliy BHITIOJIHEHUSI MHIUBUIYAJIBLHOIO JOMAIITHETO 3a/laHus — Xa0apoBCK, IIEHTP
nosiurpapuu OCIIO-XTXKT ABI'VIIC, 2019 — 59 c.

2. l'apanbkoBa WM.A., Hacenxmna E.B. ®wusuka. Mertoauueckue yKazaHUs II0
BBITIOJTHEHUIO JTabopaTOpHBIX padoT — Xabaporck, mneHTp noiaurpadpun OCIIO-XTXKT
JABI'VIIC, 2019 — 45 c.

Ilepeuyenn pecypcoB UH(POPMALMOHHO-TEJIEKOMMYHUKAMOHHOMN ceTH
"Uurepuer"

1. DOnekTpoHHBIN y4yeOHHMK GU3MKK [DIeKTpoHHBIA pecypc].- Pexum noctymna:
http://www.physbook.ru

2. Bes usuka - coBpeMenHas Qpu3rka, MaTepuaibl, HOBOCTH, (haKThl. [ DIEKTPOHHBIN
pecypc]. - Pexxum nocryna: http://www.sfiz.ru

3. llIkonpHas ¢usuka ot CakoBuua. [DIEeKTpOHHBIA pecypc]. - Pexxum pocryma:
http://www.alsak.ru/

4. YueOHO-meTonuueckas razera «Dusukay. [DnekTpoHHbIN pecypc]. - Pexum
nocryna: https://fiz.1september.ru

5. «Pemy EIQ». OOpa3zoBarenbHbI mOpTan s TOJATOTOBKHM K OK3aMEHaM.
[DnexTpoHHBIH pecypc]. -Pexxum noctymna: https://phys.reshuege.ru/

6. IlogroroBka k EI'D. [DnektponHslii pecypc]. - Pexum pgocryna:
www.college.ru/fizika
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Y4eOHO-TeMAaTHYECKU N MJIAH

Homep Tema KoJu-Bo
TeMbI 4acoB
1 cemecTp
1 dwu3uKa U €CTeCTBEHHO-HAYYHBIN METO/I MO3HAHUS TTPHPOIBI 4
2 MexaHuKa 48
3 OCHOBBI MOJICKYJIAPHOW (DH3UKH M TEPMOTUHAMUKH 33
CamocrosTenbpHas pabora 36
Koncynpranmm 6
®opma aTrecTanuu —1u@hepeHIIMPOBAHHBIN 3a4eT
Bcero 127
2 cemecTp
3 OCHOBBI  MOJEKYJSIpHOH  (GU3MKH ¥ TEPMOJMHAMHUKHU 12
NPOA0JIKEHH e
4 DIEeKTPOIMHAMHUKA 58
S Konebanus 1 BOJHBI 24
6 Ontuka 22
/ OCHOBBI CICIIMATTLHOW TEOPHUH OTHOCUTEILHOCTH 2
8 DneMeHThl KBaHTOBOM (hU3HKHU 14
CamMocrosTenbpHas pabora 58
Koncynpramuu 8
dopma aTTecTaluy — SK3aMEH
Bceero 198
Hroro | 325




TemaTuuyeckoe NJIAHUPOBAHUE

®uznka (325 4., 4/ 6 4 B Hexe10)
1. Kacesanos B.A., ®usuka-10 ki. ba3oselit ypoens:— M.: Jlpoda, 2014. — 463 c.
2. KacpsnoB B.A., ®uszuka-11 k1. bazoBslii ypoBeHb: yueOHuk. — M.: [Ipoda, 2014. — 463 c.

3.MockoBkuHa E.I'., Bonkos B.A. Coopnuk 3agau no ¢pusuke. 10-11 kmacest — M.:BAKO, 2017.- 320c.

Ne Ko Coaepixanue Jomamnee IInanupyemsble pe3yJbTaThl 00y4eHHS Buasl n
~BO MaTepuaJia 3ajlaHue $hopmbI
4aco IIpeamerHbie MeTtanpeamMeTrHbie KOHTPOJIsI
B

| cemecTp
1. KacesnoB B.A., ®usuka-10 1. ba3zossiit ypoBens:— M.: JIpoda, 2014. — 463 c.
2.MockoBkuHa E.I'., BonikoB B.A. C6opuuk 3aga4 no ¢usuke. 10-11 kmaccet — M.:BAKO
Pa3nes 1 @u3uka U eCTeCTBEHHO-HAYYHbIN MeTO/ MO3HAHUS NPHUPOAbI (4 1)

1 2 | ®us3WKa W EeCTEeCTBEHHO- §1-4 -3HaTh  ompejaelNeHus  ¢usndeckux | PeryasiTuBHbIe: YMEHHE CP
Hay4HbIN METOJ MOHATUM: 0a3oBbIE ¢u3uUeckne | COOTHOCUTh  CBOM  JIGHCTBHA  C
MO3HAHUS BEJIMYMHBI, busnueckuit 3aKOH, | MJITAHUPYEMBIMU pe3yJbTaTami,

Hay4Has THIIOTE3a, MOJIENb B ()U3MKE U | OCYHIECTBISATh  KOHTPOJIb  CBOEH
MHUKpPOMHpE, 3JEMEHTapHas YacTHIa, | AeATeIbHOCTU B nporecce
(byHIaMeHTaIbHBIE B3aUMOICHCTBH. JOCTUKEHUS pe3ynbTara,
-JIeJ1aTh BBIBO/IbI 0  TpaHMLaxX | ONpeNensiTh CcHocoObl AEHCTBHHA B
NPUMEHUMOCTH (U3UYECKUX TEOPHH, | paMKax TNPEAJIOKEHHBIX YCIOBUH U
UX IMPEEMCTBEHHOCTH, CYIIECTBOBAHUU | TpeOOBaHUIA
cBa3e u  3aBUcuUMOCTH  Mexay | KoMMyHuKaTuBHbIE:
(bU3nUEeCKUMU BETMUMHAMM. ¢dbopMynaMpoBaTh, apryMeHTHPOBATh
-MHTEPIPETUPOBATH (GU3NIECKYIO | M OTCTauBaTh CBOE MHEHUE
uHpopMaLuio, noiayyeHHyto ot apyrux | [lo3naBaTtesibHbIe: pa3BUBATh
HUCTOYHUKOB MOTHBBl U HHTEpEChl  CBOEH
MI03HABATENIBHOM JeSTEIbHOCTH

2 2 |Jllp 1 «llorpemnoctu | OdopmueHue JIP
U3MEpEeHUil (U3HUECKUX paboThI
BEJIMYMH»




Ne Ko Coaepxanue Jomamnee IIlnanupyemsble pe3yJbTaThl 00y4eHHS Buabl n
~BO MaTepuaJia 3ajlaHue dhopmbI
4aco IIpeamerHbie MeTtanpeamMeTrHbie KOHTPOJIst
B

Pa3znen 2 Mexanuka (48 4)
KunemaTuka marepuabHoii Touku (12 u)

3 2 | Mexanuueckoe §5-7 -3HaTh  ompeneneHuss  (u3ndeckux | PeryisiTuBHBbIE: yMEHHE OIICHUBATH D0
JIBUKCHHE u ero MOHSTUI: MEXaHUYECKOE JBHKEHHE, | IPABUJILHOCTh BBIMOJIHEHUS YUeOHOM
XapaKTEPUCTHUKHU. MaTepuaibHas TOYKa, TEJIO OTCYETa, | 3ala4yl, COOCTBEHHbIE BO3MOKHOCTH

cucrtema oTCyYeTa, TpaekTopus, | eé pelieHus OCYIIECTBICHUS
paBHOMEpHOE MPSIMOJIMHEHHOE | OCO3HAHHOTO BBIOOpa B y4eOHOU W
JBUKECHHE, PaBHOYCKOPEHHOE U | TO3HABATEJIbHOM IEATEIbHOCTH

paBHO3aMEJIEHHOE newkenne, | KoMMyHHKaTHBHBIE: YMEHHE
paBHOIIEpEMEHHOE JIBUKEHHE, | OCO3HAHHO HCMOJIb30BaTh PEUYEBBHIE

4 2 | Kunematuxa §8-10 nepuoAnyYecKoe  (BpallaTelbHOE U | CPEACTBA B COOTBETCTBMM C 3ajadyei CP
NPAMOJTHHEHHOTO Kosie0aTenbHOE) JIBUKEHHE, | KOMMYHUKAIMU  JUISI  BBIPAXKCHMUS
JBIDKCHHS rapMOHHYECKHE KOJeOaHus; CBOUX YyBCTB, MBICTIEH i
MaTepHaILHOH TOUKH. -00BSICHATh SIBJICHUS: TOCTYINaTelbHOE | MOTPEOHOCTE;

5 2 | Pewmenue 3amaq no Teme | Coopuux sagau | ABHKCHHE; ABHKCHHE 10 OKPYKHOCTH C ITo3naBaTtenbHbIE: yMEHHE P3
«ITpsMoHHeitHOe MOCTOSIHHOM TI0 MOJYJII0O CKOPOCTBIO; | ONPENeNsITh MOHSTHS, CO3/1aBaTh
PABHOMEPHOE JIBHIKEHHE IBUKCHWE Tela, OpOIICHHOTO IMOJa | 0000IIeHNUS, yCTaHaBIIUBATh
MaTepHATEHOH TOUKI. yIJIOM K  TOPHU30HTY;  CBOOOJHOE | aHAJOTUH, KJIacCU(UIIUPOBATH

6 2 | Pewenne 3ana4 mo Teme | COopHuK 3amaq | NAIACHHE TE; OTHOCUTENIBHOCTb P3
«IIpsmonmHeitHOe ABHKCHU,

PABHOYCKOPEHHOE -M3MEePATH/HAXOUTh: MT'HOBEHHYO
JBIDKEHHE CKOPOCTh u ycKopenne  1pu
MATepUANLHOH TOUKID, PaBHOMEPHOM PSMOJIMHEITHOM

7 5 | Kunemarika $12 TBUKCHHH, HEHTPOCTPEMUTENBHOE T
KPHBOJTHHEHHOTO YCKOpEHHE pu pPaBHOMEPHOM
fra—— IBUKEHUH IO OKPYXKHOCTH, IMYTh H

MAaTEpHATBHON TOUKHU.

CKOPOCTh Te€jla IpPU PaBHOMEPHOM H




Coaepxanue
mMarepuaJa

JlomamHee
3aJaHue

IInanupyemsle pe3yJibTaThl 00y4eHHs

IIpeamerHbie

METal'lpeL[MeTHbIe

Buaber n

(popmbr
KOHTPOJIA

Pewenue 3amau o reme
«Kpusosnneiinoe
JIBUJKEHHE
MaTEpHAIBHON TOUKWY.

CoopHHK
3aja4

PaBHOYCKOPEHHOM MPSMOJIMHEHTHOM
nBwxeHuu. llpencraBiarh pe3ysbTaThl
W3MEPEHUM M BBIYUCICHHI B BHUIE
TabIUI U TPaUKOB;

-IIOHKMATh CMBICIT OCHOBHBIX
¢u3nUecKux  3aKOHOB  (IPUHIIUIIOB)
ypaBHEHUH: KHHEMAaTHYECKHUE
ypaBHEHHUs [BM)KCHHUS B BEKTOPHOM M
CKAJIApHON opMax HJisi Pa3TMIHBIX
BUJIOB  JIBIDKCHHS, TpeoOpa3oBaHUs
lamunes;

-MCTIOJIb30BaTh MOJYYEHHBbIE 3HAHUS B
MMOBCEIHEBHOM JKH3HHU: y4eT
OTHOCUTEIBHOCTH JIBHKCHUS

P3

3akonbl Mexanuku HbroTona (20 v)

Cuiebl.

§17-20

10

JI/p 2. «3yuenue
0COOEHHOCTEH CHITBI
TpeHUS (CKOTBKCHUS ).

Odopmnenune
paboTsI

-00BSICHSTD SBJICHUSL: WHEepUus,
B3aUMO/ICVICTBUE BCEMHUPHOTO
TATOTEHUS, YIPYTOCTH, TpEeHUs,
HEBECOMOCTH U MEPETPY3KH;

-3HaThb ~ OMNpeleneHus  (pu3mdecKux
MOHATHI: MaTepuajJbHas TOYKa, MOJEIb
B (u3MKe, UWHEpIHaNbHAs CHCTEMa
OoTCyeTa, CWiIa, Macca, COCTOSHHE
CUCTEMBl  T€J, CHJa BCEMHUPHOIO

TATOTCHUA, HWHCPTHAA n
T'paBUTAlUOHHAA MacCChlI, rnepBas
KOCMHYCCKaA CKOpPOCTD, cHJia

yopyroctu, BeEC TeEJda, CHIIbBI TPCHMHA,
MOMCHT CHJIBI, IIJICYO CHJIBI;

PeryasituBHbie: yMEHUe
CaMOCTOSITENIFHO IUIAHUPOBATh IyTH

JOCTW)KEHUS IIeJield, B TOM YHCIC
aJlbTepHATHBHBIE, OCO3HaHHO
BBIOMpaTh Hambonee >(PQeKkTUBHBIC
CIOCOOBI  pemIeHHs y4YeOHBIX U
MO3HABATENBHBIX 33124
KoMmyHnkaTuBHbIE:
(bopMyIHpOBaTh, APTyMEHTUPOBATh U
OTCTauBaTh CBOE MHEHUE
IMo3HaBaTeabHbBIE: OCO3HAHHO
BEIOMpaTh HambOonee 3(hdeKTHBHBIC
CHOCcOObI  pelieHuss y4eOHBIX U
MO3HABATENIBHBIX 337124

JIP




Ne Ko Coaepxanue Jomamnee IIlnanupyemsble pe3yJbTaThl 00y4eHHS Buabl n
-BO MaTepuaJia 3ajlaHue dhopmbI
4aco IIpeamerHbie MeTtanpeamMeTrHbie KOHTPOJIst
B

11 2 | Pemenue 3amau o reme | COOpHUK -[IOHUMATh CMBICJI OCHOBHBIX P3

«CuJIbl B MEXaHUKEY 3a7a4 Gu3nYecKuX  3aKOHOB  (IIPUHIIMIIOB)
YpaBHEHUI: OCHOBHOE YTBEp)KICHHE
MEXaHHKH, 3aKOHBl HBIOTOHA, TPUHIIMIT
OTHOCUTEIIbHOCTH B MEXaHUKE 3aKOH
BCEMHUPHOTO TATOTEHUs, 3akoH ['yka,
yCIIOBUE  paBHOBECHS, «30JI0TOE»
MIPABUIIO MEXAHUKU;
-U3MEpPATh:  Maccy, CHIy;  CHIYy
BCEMHUPHOTO TATOTEHUS, CHITY
YOPYTOCTH, CUITY TPEHHUS, BEC Tela;
-HCIIOJIB30BaTh TIOJTYUYCHHBIC 3HAHHUS B
12 2 | 3axonsr HeroToHa § 13-16 MOBCEIHEBHOM JKU3HU (HAIpUMeEp, Y4eT B.P3
WHEPIIUU, YYeT TPEHUS NPU JIBUKCHHUH
13 2 | Pemienue 3amau o reme | COOpHUK 10 Pa3JIMYHBIM MTOBEPXHOCTAM) P3
«ITpuMeHeHune 3aKOHOB 3amau m.10-11
Hproronay»
14 2 | Jl/p 3 «/IBuxeHue tena Odopmiienue JIP
MOJ| ACCTBUEM paboThI
HECKOJIBKUX CHID)
15 2 | Pemenue 3ama4 no reme | COOpHUK P3
«IIpumeHeHne 3aKOHOB 3amay n.12-14
Hproronay.
16 2 | Pemenue 3agau o reme | COOpHUK P3
«ITpuMeHeHune 3aKOHOB 3amay m.12-14
HeroToHay.
17 2 |JIp 4 «IIposepka | OpopmiieHne JIP
yCIIOBUS paBHOBecHsI | pabOThI
TE
18 2 | Pemenue 3agau o reme | COOpHUK P3




Ne Ko Coaepxanue Jomamnee IIlnanupyemsble pe3yJbTaThl 00y4eHHS Buabl n
~BO MaTepuaJia 3ajlaHue dopmbl
4aco IIpeamerHbie MeTtanpeamMeTrHbie KOHTPOJIst
B

«YcnoBue paBHOBECHS 3aza4y
TBEPJBIX TEI»
3akoHbl coxpaHenusi B Mexanuke (16 1)

19 2 | Ummynbce. 3akoH §22-23 -00BSCHATH sBieHus: | PeryjasiTuBHbIe: BJIAJICHUE CP
COXpaHEHMsI UMITYJIbCA. B3alMO/ICICTBUE; OCHOBaMU CaMOKOHTpOJI,
PeakTuBHOE JIBIKEHUE. -3HaTh  ONpeneNeHus  (U3NYECKUX | CAMOOIICHKH, MPUHATUSA pPEUICHUH U

20 2 | Pemenue 3agau no teme | COOpHUK 3a4a4 | MOHSATHIA: WMIYJIbC, pabOTa CHIIBI, | OCYIIECTBICHUS OCO3HaHHOI'O P3
«3akoH COXpaHEHHUS MOIIHOCThb, ~KHUHETHYECKas dSHeprus, | BbIoopa B y4eOHo u
HMITYJIbCa MOTEeHI[HATbHAs SHEPTrHUs, | MO3HABATEILHOMN IESITEILHOCTH

21 2 | Pabora 1 MOIITHOCTE. § 24,25 MexaHudeckas  (mosiHas) — sHeprus, | KoMmMyHMKaTHBHbBIE: YMEHUE DO

KOHCEpPBAaTUBHBbIC W JHCCUIATHUBHBIE C | OCO3HAHHO HCIIOJIb30BaTh pPEUEBbHIC

22 | 2 | Mexanuyeckas dHeprus | § 26-29 WIBl, 3aMKHyTas (M30JMPOBaHHAas) | CPEICTBA B COOTBETCTBHU C 3aj1adyeit @0
M ee BUIBL.  3aKOH CHUCTEMA,; KOMMYHHUKAIIUK UIT  BBIPAKCHUSA
COXPAHCHHUSI SHEPTHH. -IIOHUMAaTh CMBICTT OCHOBHBIX | CBOMX YYBCTB, MBICIIEH u

23 | 2 |Jl/lp 5.  «UMsyuenme | OpopmieHue | Gpusuvecknx 3aKOHOB  (IPUHIIMIIOB) | TIOTPEOHOCTEM JIP
3aKOHa COXPaHCHHUSA | pabOTHI YpaBHEHUN: 3aKOH coxpaneHus | [lo3HaBaTeJbHbBIE: OCYIIECTBICHUS
SHCPTHIN). HUMITYyJIbCA, 3aKOH COXpaHEHHs | OCO3HAaHHOTO BbIOOpa B y4eOHOW H

MEXaHMYECKOM HSHepruu, TeopeMa o0 | MO3HABaTEIbHOMN AEITeIbHOCTH

24 | 2 |Pemenne 3amau  Ha | COopHHK M3MEHEHUH KUHETHYECKOW JHEPIUH, P3

3aKOHBI COXPAHCHUA. 3a1a4 1.22,26 | ypaBHeHHEe H3MEHEHUs MEXaHHYECKOM
SHEPTUH MOJ IEUCTBUEM CUJI TPEHUS,
25 2 | [losropenue u | COoopHHK -HCIIOJIB30BaTh TIOJIYYCHHBIC 3HAHHS B P3
obobienne TEMBI | 3amay m.27 MOBCEMHEBHOM  Xu3HH  (Hampumep,
«MexaHuKay. ollcHUBaHWE pPabOTHI PA3IUYHBIX CHII

26 2 | K/pl «Mexanukay 3anayn (Ipd  TOmbEME, CKONBKCHHH MM KP
KaueHUH TPY30B), CpaBHEHHE

MOIIHOCTH Pa3JIM4YHbIX ABUTaTEIEH)

Pazgesn 3 OcHOBBI MOJIEKYJISIPHOH (DU3UKHM U TepMOAUHAMUKH (33 1)

OcHOBBI MOJICKYJISIPHO-KHHeTHYeCKoi Teopuu (12 1)




Ne Ko Coaepxanue Jomamnee IIlnanupyemsble pe3yJbTaThl 00y4eHHS Buabl n
~BO MaTepuaJia 3ajlaHue dopmbl
4aco IIpeamerHbie MeTtanpeamMeTrHbie KOHTPOJIst
B

27 2 | MonekynsapHas § 37-38 -00BSICHATh  SIBJICHUS:  OpOyHOBCKoe | PeryisiTHBHBIE: yMCHHE CP
CTPYKTypa BELIECTBA. JBUKEHHE, B3aUMOJCICTBUE MOJIEKYJI; | COOTHOCUTh  CBOM  JIEHCTBUS  C
O6ocHOBaHUE OCHOBHBIX -3HaTh  OmpeneieHus  (QU3NYECKUX | IaHUPYEMbIMU pe3yibTaTamy,
nostoxxenud MKT. MOHATUM: KOJIMYECTBO  BEUIECTBA, | OMPEIENATh CHOCOOBI JEHCTBHHA B

28 2 | Pemenne 3amau mo teme | COOpHUK 3a7ay | MOJISIpHAS MAacca; paMKax MpPEeIsIOKEHHBIX YCIOBUUA M P3
«OCHOBHBIE -00BSACHATH  SBJICHHA: OpPOYHOBCKOE | TpeOOBaHMIA
xapakrepuctuku MKT» JIBUKEHHUE, B3auMoeiicTBue Moiiekys; | KoMMyHnkaTuBHbIE:

29 2 | Temneparypa. OcaoBHOe | § 39-42 -3HaTh  ompeneicHus  Qu3umveckux | popmMyaupoBaTh, apryMEHTHPOBATH b
ypaBHenne MKT. MOHATHUH: KOJIMYECTBO  BEIIECTBA, | U OTCTAaUBATh CBOE MHEHHE

30 2 | Pemenue 3amay mo reme COopHUK MOJIsIpHAas Macca, Ilo3naBaTeJbHbBIE: pa3BuBaThH P3
«OcHoBHOE YpaBHEHHE 3a7a4 m.29-31 -IIOHUMATb CMBICJIT OCHOBHBIX | MOTHUBBI n HUHTCPCChI cBOEH
MKT». (¢U3NUEeCKUX TMPHUHLMUIOB: OCHOBHBIE | TIO3HABATEILHON JAEATEIBHOCTH

31 2 | YpaBuenue Menneneepa- | § 43 - 44 MOJIOKEHUs MOJICKYJISIPHO- b
KﬂaneﬁpOHa. KHHETHYCCKOU TCOPHUH,
301poIIecchl. -MCIOJIb30BaTh MOJIyYEHHbIE 3HAHUS B

32 2 | JI/p 6 «MccnenoBanue Odopmirenne | HOBCCIHCBHOW JKU3HU (HAIpUMEp, y4eT JIP
1306apHOT0 Mponecca». | paGoTsl pa3INyYHBIX CBOMCTB Tra3000pa3HbIX,

JKUJIKUX U TBEPABIX TeE).
ArperaTHble COCTOSTHHS BenlecTBa U (a3oBbie mepexoanl (21 u)

33 2 | ®a3oBbli nepexon | § -00BSACHATH  SBIEHHS:  HclapeHue, | PeryasituBHble: paboTaTh| b
KUIKOCTh-TIAP. KOHJICHCAllUs, pPaBHOBECHE  MEXAY | MHAUBUIYAIbHO M B TPYIIIE;YMEHHE
Ucnapenue, KUAKOCTBIO M Ta30M, KpPUTHYECKOE | COOTHOCUTh  CBOM  JIEUCTBUSA  C
KOHJICHCAllUsl, KUIICHUE. COCTOSIHME, KUIIEHHE, CKMIKEHUE Ta30B, | IUIAHUPYEMbBIMU pe3yabpTaTamu,
BnaxxHOCTB. BIQXKHOCTh BO3AyXa IOBEPXHOCTHOE | ONMPENENSITh CIOCOObI JCWCTBUN B

34 2 |JI/lp 7. «U3mepenne | OpopmileHHe | HATSHKCHHME, CMAaYMBAHME, KAIWUIAPHBIC | pAMKAX IIPEUIOKCHHBIX YCIOBUU Y| JIP
BJIQ)KHOCTH BO3/1yXa». paboThI SBJICHUS; TpeOoBaHU

35 2 | Pemenne 3amau mo teme | COOpHUK -3HaTh onpeneneHuss  ¢usnueckux | Ilo3HaBaTe/bHBbIE: YMEHHE P3
«BnaxxHOCTB» 3a1a4 MOHSTUH: HACBIIICHHBIN U | co37aBaTh, MIPUMEHSATD u




Ne Ko Coaepxanue Jomamnee IIlnanupyemsble pe3yJbTaThl 00y4eHHS Buabl n
BO MaTepuaia 3a1aHue dhopmbI
1aco IIpeamerHsbie Meranpeamernbie KOHTPOJISI
B

36 2 | [ToBepXHOCTHOE § HEHACBIICHHBIA  Tmap, KpUTHUYecKas | MpeoOpa3oBbIBATh 3HAKU U CUMBOJIBI, @0

HaATsSOKECHUCE. TEMIICpaTypa, a0COJIIOTHAS H | MOACIIM W CXEMbI JJId PCHICHUA
CMauuBaHUeE. OTHOCUTEJIbHASI  BJIAXKHOCTh BO3JyXa, | yUEOHBIX M IO3HABATENbHBIX 3aj]ad,
Kar[n_]‘[ﬂ;{pHHe SIBJICHUS. TOYKa POCHI, MNApUUAIIBHOC [JAaBJICHUC | pa3BUBAaTb MOTHUBbBI W HUHTCPCCHI
37 2 |Jp 8  «Msmepenue | Opopmienne | BOATHOTO napa; MIOBEPXHOCTHAs | CBOEH II03HABATENBHOM TP
[OBEPXHOCTHOTO paBGOTHI SHEPT U, cuia MOBEPXHOCTHOTO | JIeATEILHOCTH
HATSOKCHHS JKIIKOCTHY HaTSDKEHMs, MEHHCK, JaBieHue 1oj | KoMMyHukaTuBHbIE!
38 2 | Teepasre Tona: | § UCKPUBJICHHOM MOBEPXHOCTHIO | (OPMYIHPOBATh, AapryMEHTHPOBAThH T
. ’ KHUJIKOCTH, BBICOTA ITOJHATHS )KUAKOCTH | U OTCTauBaTh CBOE MHEHUE
CTPYKTypa ¥ CBOWCTBa.
" B KallJUISIpE;
da3oBbIii nepexon
-[IOHUMATh CMBICI OCHOBHBIX
TBEPJIO€ TEIIO-KUIKOCTb.
39 > 171 5 i o ¢u3nUecKuXx  3aKOHOB  /TIPUHIIUIIOB TP
P «sytenue %opMneHHe YpaBHEHMH:  3aBUCUMOCTb  BBICOTHI
Aeopmarni PaboThl HNOJTHATHSA JKUIKOCTH B KamWUIsIpe OT
0 5 PACTSRCHIAY . = MOBEPXHOCTHOTO HaTSKEHUS,
Pemenne 3amau mo teme | COOPHUK 3aBHCUMOCTh TEMIEpaTypbl KHIICHUS P3
«ArperatHeie  cocTosHus | 3a/ad JKUIKOCTH OT JIABJICHHS,
BemecTsa M (asosbe -HACTIOJIb30BaTh MOJYYCHHBIC 3HAHUS B
TIEPEXOIBD). HIOBCETHEBHOM JKU3HU (HAIIPUMED, y4ET
41 2 | Pemmenme  3amau  na | COOpHHUK KallWUUIIPHBIX ~ SIBICHUH B OBITY, P3
IIOBTOPEHUE TeMbl: | 3a7a4 HOJIb30BaThCS npubopamu TSt
«MonexynsipHas U3MEpPEHUs BIIKHOCTH, y4eT
buzmKa.». BJIQYKHOCTH )

42 2 |K/p 2 «MonexynsipHas | COOpHAK -OOBSCHATh SBIICHHSA: IUIABJICHHE U KP

dusuKa. ArperatHble | 3a1a4 OTBEp/IeBaHUE, U3MEHEHUE 00beMa Tela

COCTOAHHA BECUICCTBA.

Opy IUIABJIEHUM M OTBEP/ACBAHUH,
neeKThl B KpUCTaJlIax;

-3HaThb  ONpEleNeHHus  (pU3MUecKux
HOHSATHI: KpPHUCTANTNYECKHE u
amopdHble  Tena, KpHUCTAJUIMYECKas
pelIeTka, KHUJIKHE KPHUCTAJLIBL,




Ne Ko Coaepxanue Jomamnee IIlnanupyemsble pe3yJbTaThl 00y4eHHS Buabl n
~BO MaTepuaJia 3ajlaHue dopmbl
4aco IIpeamerHbie MeTtanpeamMeTrHbie KOHTPOJIst
B

yAenbHas TEIUIoTa IUTaBJICHUS,
noauMopdusm, aHu3oTponus, (GhazoBbe
NePEX0/Ibl, TPOHHAS TOYKA;

-IIOHUMATh CMBICII OCHOBHBIX
(GU3MYECKUX  3aKOHOB  /TIPUHIIUIIOB:
3aBUCUMOCTh TEMIEPATYyphl TUIABICHUS
OT JaBlICHUS, 3aBUCHUMOCTh  THIIA
KpHUcTasia oT Xapakrepa
B3aMMOJICHCTBHSI aTOMOB U MOJIEKYII,
00pa3yommx KpUcTaur,

-HCTIONIb30BAaTh IOJTy4YCHHbIE 3HAHUS B
MOBCETHEBHOM  JKM3HU  (Hampumep,
3aMOpo3Ka MPOJYKTOB, BBIOOD
MOHUTOPOB, M3TOTOBJICHHBIX Ha
texHosoruu « KK»).

43 1 | Monexynspuas ¢usuka u | COOpHUK P3

arperaTHble  COCTOSIHMS | 3a/1a4
BemiecTsa. O6o0maromee
3aHATHE.
CamocrosiTesibHas padora (36 4)
Ne Tema Ko Bunstr pabot ®opma Cpoxk cnaumn
/1 acoB OTYETHOCTH

1 [TorpenmHocTr U3MepeHUH HU3MIECKUX 2 PaboTa c nutepaTypoii u Ip. ICTOUHUKAMHU YcrHoO, CeHTAGPD
BEJIMYMH. nHpopmanuu (1abopaTopHas padora 1) MUCbMEHHO

2 | 'paduku npsIMOTUHEHHOTO ABUKECHHUS. 2 Pabora ¢ mutepaTypoid i Ap. nCTOHMKaMH [TucemenHO neKadpb

uH(popManuu
Pemenue 3ana4 Ha IpAMOIMHEWHOE YcTHO,

3 N 2 NunuBuayansHOE noManiHee 3aaanue | CEHTSOPh
JIBIDKEHHUE MAaTepUaJIbHON TOYKH. MMHCbMEHHO
Pemenue 3ana4 Ha KpUBOJIMHENHOE YcTHO,

4 - 2 NunuBuayansHOE TOMAaITHEE 3aaHue 2 OKTAOPH
JIBIDKEHHE MAaTepUaJIbHON TOUYKH. MMHCbMEHHO




5 | Kunemaruka OTBeThI HA BOMPOCHI TECTA TECT OKTSIOpb
Pabota c nmurepaTypoii u 1p. ICTOYHUKAMHU
6 | OnoeiT KaBengua. patyp P IIuceMenno nexkadppb
uHpopMaHu
VcTHO,
7 | Ilpumenenue 3akoHoB HproToHa. NunuBuayansHOE noManiHee 3aganue 3 OKTAOPH
MHCbMEHHO
8 | dunammuka OTBeThl Ha BOIPOCHI TECTA TECT OKTSI0pb
9 | Craruka OTBeThl Ha BOIPOCHI TECTA TECT OKTSI0pb
KocMmuueckas pakera: yCTpOMCTBO Pabora ¢ nmuteparypoit u Ip. ICTOYHUKAMU
10 P yerp ’ patyp ad ITucemenno JeKadpb
KOCMHUYECKHE CKOPOCTH. uHdopManuu
YecerHoO,
11 | Pemrenue 3aa4 Ha 3aKOH COXpaHEHUSI. NunuBuayansHOE 1oManiHee 3agaHue 4 HOSIOpB
MMCbMEHHO
12 | 3akoHBI cOXpaHEHHUS OTBeThI Ha BOMPOCHI TECTA TECT HOSIOpB
Pabota c nutepaTypoit u Ip. ICTOUHUKAMHU
13 | ArperaTHple COCTOSTHHSI BELIECTBA. patyb AP [IncemenHo JeKadpb
uHpopMauu
14 | MonekynsipHO-KHHETHYECKast TeOpUs OTBeTHI HAa BOIIPOCHI TECTA TECT nexadpb
Pemennie 3amau Ha OCHOBHBIC TOHSATHUS YcTHO,
15 NuauBryansHOE JOMaNIHEE 3aaHue S nexkadppb
u ypasHeHuss MKT, uzomnpoueccsl. [MUCbMEHHO
TemnoBoe paciivpeHe TBEPAbIX Tel U .
. Pabota c nutepaTypoit u Ip. ICTOUHUKAMHU
16 | xxuakocreii. [LnaBnenue u [TuceMenHo nexkadppb
uHpopMauu
KpUCTAJTH3AIHS.
17 | ArperaTHbie COCTOSTHUS BEIIECTBA OTBeThI Ha BOMPOCHI TECTA TECT neKadpb
18 | ®a3oBbIe mepexoab OTBeTHI HAa BOIIPOCHI TECTa TECT JeKabpb




Ne  [Koua Conepxanue Jdomamnee Ilnanupyemble pe3yabTaThl 00y4eHHs Buabi n
-BO MarepuaJjia 3aJaHue IIpenmeTHbIe MeTanpeamMeTHble dopmbi
qac KOHTPOJIA
OB

llcemecTp
1. KacesnoB B.A., ®usuka-10 1. ba3zossiit ypoBens:— M.: [Ipoda, 2014. — 463 c.
2. KacwsnoB B.A., ®u3nka-11 xi1. bazoBerit ypoBens: yueOnuk. — M.: JIpoda, 2014. — 463 c.
3. MockoBkuna E.I'., BonkoB B.A. Coopnuk 3anau nmo ¢pusuke. 10-11 ximaccer — M.:BAKO
Pa3nes 3 OcHOBBI MOJIeKYISIpHOH Gu3uKku 1 TepmoauHamMuku (129) — [TPOJIOJDKEHUE
OcHoBbI TepMoanHaMuKH (124)
44 2 | BuyTtpennsss  sHeprus. | §55-57 -00OBSACHATH SBJICHUS: HEOOPAaTUMOCTh | PerysiTuBHBIE: yMEHHE COOTHOCHUTH| 010)
PabGora rasza. Ilepsblit IIPOLIECCOB B MPUPOJIE; CBOM JIEUCTBUS C IIJJAHUPYEMBIMH
3aKOH TEPMOANHAMHUKH. -3HaTh  ompefeneHuss  (U3NYECKUX | pe3ysibTaTaMH, OIpPeNeNsTh CIOCOObI
45 2 | Pemenue 3amau no teme | COOpHUK MOHATHMN: CTeneHeu CBOOOJIBI, | ICUCTBHIA B paMKax IMPeTI0KEHHBIX P3
«Bennunnsl 3aj1ay .34 BHYTPEHHSIS DHEPrusi MJCalbHOTO Ta3a, | yCJIOBUN M TpeOOBaHUI
TEPMOJIMHAMUKH. paboTa B TepMOAMHAMHUKE, KOIM4YecTBO | KoMMyHHKaTHBHbBIE:
[TepBblit 3aKOH TEIUIOTHI, TEIUIOEMKOCTb,  yJelbHas | (OpMYyJIUpPOBaTh, APryMEHTHPOBATH
TEPMOIMHAMHUKHI TEIIOEMKOCTh, HEOOPATUMBII IpoIEecC, | U OTCTauBaTh CBOE MHEHHE
46 2 | [lpumenenne  mepBoro | §58 anuabatsblii npouece, KIIJ asurarens, | [lo3HaBaTeabHbIE: pa3BHUBATh T
3aKOHA TEPMOIMHAMHKH uukia KapHo; MOTHBBI M  HHTEPECHl  CBOEH
K U30IPOLECCAM. -[IOHUMAaTh CMBICT OCHOBHBIX | [T03HABATEJIbHOMN J€ATEIbHOCTU
A ntrnabaTHBIN Tporiecc. (U3UYECKUX TPUHIIMIIOB /TIPUHIIMIIOB
47 2 | TerutoBbie aBuraTenud u | §59-69 YPaBHEHMM: 3aKOHBl TEPMOAMHAMHUKH, CP
XOJONWIbHBIE MAIIVHBI. teopeMa KapHo, NmpUHIMIBI JEUCTBUA
Bropoii 3aKOH TEIJIOBOM U XOJIOAUIBHOW MAILINH;
TEPMOIMHAMMKH. -ACIIOIb30BaTh IOJYUYCHHbIE 3HAaHUS B
48 2 | Penieuue 3a7a4 Ha | COOpHUK MOBCETHEBHON JKM3HU (HAMPUMEp, TpH P3
HepBHﬁ 3aKOH | 3aJa4 ONCpHUPOBAHUU IIOHATHUCM «BHYTPCHHSI]
TEPMOJUHAMUKU u SHEPTHA» B MOBCCAHCBHOU KHU3HU YUCT
TEILJIOBBIE MAIIIUHEI. HeO6paTI/IMOCTI/I IIpoHCcCCOB B IIPUPOIC
49 2 | O6o6menue TeMbl | COOpHUK 1pu IIPOBCACHUHN pas3InIHBIX KP
«OCHOBBI 3a1a4 OKCIICPHMCHTOB).
TEPMOIUHAMUKID)




Pasgen 4 Duexkrpogunamuka (58 u)

JuleKTpUYecKoe mnoJie (22 v)

50

DNeKTpUYECcKoe MoJie U
€ro XapaKTEePUCTHUKHU.
[TpuHIIUIT CynIepIO3UITUN
MOJICH.

§77-83

o1

Pemenue 3ana4 no reme
«XapaKTEepUCTUKU
AIIEKTPUYECKOTO ITOJIA.
ITpuHnun cynepno3uuuun
HIOJICH.

COopHHK
3aj1a4 .39

52

Pemenue 3amau mo Teme
«XapaKTepUCTUKHU
AIEKTPUYECKOTO MOJIS.
[IpuHIIMI Cynepno3uiu
TTOJICH.

COopHuK
3a7a4

53

Pa6ota cui
AIEKTPOCTATHYECKOTO
nons. ITorentmann.
DKBUNIOTEHITHAHHAS
MTOBEPXHOCTb.

§84-85

54

Pemntenue 3amgad mo reMe
«JHepreTuuecKue
XapaKTepI/ICTI/IKI/I
AIEKTPUYECKOTO OIS

CoopHuK
3amaqy

55

DJIEKTPUYECKOE T0JIE B
Bewectse. [IpoBoaHuku
U JUDJIEKTPUKU B
AIIEKTPUYECKOM II0JIE.

§86-89

56

DJIEKTPOEMKOCT.
Kongaencarop. Oueprus
KOHJICHCATOpa.

§90-93

57

Pemntenue 3amad mo reMe
«KongeHncarop u ero
XapaKTEPUCTUKN

COopuuK
3aja4

-00BSACHATH ABJICHMS: IEKTPU3ALUS Tell,
B3aUMOJICHCTBUE HEIOABUKHBIX
JNEKTPUYECKUX 3aps70B BHYTpY|
OJHOPOAHOIO JIUDJIEKTPUKA,
JJEKTPOCTATUYECKAS 3aIuTa,
NOJISIpU3aLUs AUDJICKTPHUKA

-3HaThb OIpeCIICHUs ¢bu3nyecKux|
MOHATUM: ANEKTPUYECKUI 3apsn,
2JIEMEHTApHBIEC YACTULBI, HIEKTPUIECKOE
noie, JNEKTPOCTATHUYECKOE 1oie,
HaAIPSDKEHHOCTh  DJIEKTPUYECKOIO  I10JI,
JIMHUU HANPSHKEHHOCTH 3JIEKTPUYECKOTO
I0JIs, OTHOPOAHOE I0JIE, TOBEPXHOCTHAS]
IUIOTHOCTb ~ DJIEKTPUYECKOTO  3apsja,
00bEeMHasl IUIOTHOCTb 3JIEKTPUYECKOIO
3apsiia, NOTEHIMANIbHAs dHEPrus 3apsa
B OJHOPOIHOM JJIEKTPUYECKOM TMOJIE,

SHEPTIUA B3aUMOJCHCTBHUS TOYCYHBIX]
3apA10B, IIOTCHI KA
SJICKTPOCTATUYICCKOI'O I10JIA,
OKBHIIOTCHIIMAJIBHBIC IMOBCPXHOCTH,
SJICKTPHUYCCKAA CMKOCTB, CMKOCTBH
IIJIOCKOI'0 KOHJACHCATOpAa, OHCPI'usl
SJICKTPUYCCKOT'O I10JIA;

-IIOHUMAaThb CMBICJI OCHOBHBIX|

¢u3nUecKkux 3aKOHOB /IIPUHLIUIIOB
ypaBHeHuM: 3akoH Kynona, mnpuHLMD
CYNEpHO3ULMM TOJIEH, CBS3b MEXKAY)|
HANPSHKEHHOCTBIO 3JIEKTPOCTATHUECKOIO
NoJii W Pa3sHOCTBIO  IOTEHIIMAJIOB,
3aBHCUMOCTh €MKOCTH CUCTEMB]
KOHJICHCATOPOB OT TUIIAa UX COETUHEHMS,
-MCTIONIb30BaTh IONyYEHHbIE 3HAHUS B

PeryasiTuBHbI€:
YMEHHUE COOTHOCUTH CBOU JICMCTBHUS
C IUIAHUPYEMBIMH PpE3yJIbTaTaMH,

OCYIIECTBIIATH ~ KOHTPOJIb  CBOEH
JeSITEeIIEHOCTH B nporecce
JOCTHXCHUS pe3yiibTaTa
IMo3naBaTe/bHbBIE: pabora c
uHpopManue;
KoMMyHHKaTHBHBIE: yMEHHe
OpTraHU30BBIBATH yaeOHoe
COTPYJHHYECTBO W  COBMECTHYIO

JIESITENBHOCTD B TPyIIIE

CP

P3

P3

0l0)

P3

CP

Ol0)

P3




58 JI/p 10 «Onpenenenne OdopMieHre | TOBCETHEBHOW JKU3HH: YYeT B OBITY)| JIP
AIIEKTPOEMKOCTHU paboTsI SIBIICHUS DJIEKTPU3AIUU TEIl.
KOHJICHCATOPay. -3HaTh ~ ONpeleieHus  (PU3MIecKHux
59 Pemenwue 3amay Ha COopHuk TIOHSITHIA: JNEKTPUYECKUN  3apsij, P3
MOBTOPEHHUE TEMBI 3anay m.43 JIIEMEHTapHbIE YaCTHIIBI,
«DIIEKTPOCTATUKAY AIIEKTPUIECKOE Tore,
60 K/p3«Dnexrpocratukay. | 3agaun AIEKTPOCTATHYECKOE T10JIE, KP
HANPSOKEHHOCTD AJIEKTPUYECKOTO TIOJIA,
JTUHUH HaAIPSDKEHHOCTH
AIIEKTPUYECKOTO  TOJsI, OAHOPOIHOE
mojie,  IMOBEPXHOCTHAs  IUIOTHOCTH
AIIEKTPUYECKOTO  3apsija, oObeMHas
IUIOTHOCTh  DJIEKTPUYECKOTO  3apsja,
NMOTCHIMANbHAST DHEPrus 3apsga B
OJIHOPOJIHOM  3JICKTPHUYECKOM  TIOJIE,
DHEpPrusi B3aMMOJCHCTBHUS TOYEUHBIX
3apsIoB, MTOTCHITAAT
AIIEKTPOCTATUIECKOTO TOJIA,
SKBHITOTCHITHATLHBIC TTOBEPXHOCTH,
DIIEKTpUYECKass  €MKOCTh,  €MKOCTh
IUIOCKOTO  KOHJIGHCATOpa,  JHEPTHs
AIIEKTPUYECKOTO TTOJISI
3aKOHBI MOCTOSIHHOTO TOKA (24 1)
61 [TocTosHHBIN §1-10 -3HaTh  ompeneneHus  (usmdeckux | PerynsTuBHBIC: yMEHHE COOTHOCHUTH @0
AIEKTPUYECKUNA TOK U MTOHATH: AIEKTPUYECKUI TOK, | CBOM JICHCTBHUS C IUIAHUPYEMBIMHU
€ro XapaKTEPUCTUKH. IUIOTHOCTh TOKa, cuita TOKa, | pe3yJIbTaTaMu, OCYIIECTBIISATh
3akon Oma Jy1s ydacTka HamnpsHKeHUE MPOBOJHUKA, | KOHTPOJb CBOEH MEATEIbHOCTH B
nenu. CoequHeHNE COMPOTHUBIICHUE TPOBOJHUKA, padoTa | Mmpolecce JOCTHKEHUS pe3ybTaTa
IIPOBOIHHUKOB. TOKa, MOIIIHOCTb TOKA, | IUIAHUPOBAHUS U PETyJIALUU CBOEH
62 JI/pll «U3yuenue Odopmienne | anekrpoasukymas cuwia (3/C), WIyHT | AeATENbHOCTH; paboTtath JIP
3akoHa OMa 715 yyacTKa | paboThl K amIrepMmeTpy, N00aBOYHOE | MHIMBUAYAIGHO U B TPYIIIIC;
I[ETH, TTOCJIeIOBATEFHOE COTMPOTHUBIICHUE, conpotusnenue, | [lo3HaBaTenbHbIC: pabota c
U TapajuieIbHOoe CBEPXIIPOBOJUMOCTb, y4eOHBIMH MO/JIEIISIMU;
COeIMHEHUE -IIOHUMATh CMBICTT OCHOBHBIX | UCTIOJIb30BaHUE 3HAaKOBO-
MTPOBOJTHUKOBY. (GU3MYECKUX 3aKOHOB /MIPUHIIAIIOB / | CHAMBOJIMYECKHUX CPEACTB, OOIIMX




63 Pemenwne 3ama4 mo teme | COOpHUK
«DNEeKTpUYECKUN TOK U | 3a7a4
€ro XapaKTePUCTUKH.

Coenunenne
TPOBOTHHKOBY

64 JI/p12 «Omnpenenenue Odopmiienne
KII/] anextpruueckoro paboThl
YaHHUKA.

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

66 JI/pl3 «3mepenue DJIC | OdopmueHue
U BHYTPEHHETO paboThI
COTIPOTHBIICHUS
HMCTOYHUKA TOKAY.

67 Pemenue 3amay Ha COopHHK
3aKkoHBI OMa, 3a1a4 1m.46
COeIMHEHUE
MIPOBOJHHUKOB H
XapaKTePUCTHKH TOKA.

68 DIEeKTPUIECKUN TOK B §16
MeTaljiax v )KUJIKOCTSX.

69 J/p 14 «Onpeneneuue Odopmiienne
3apsia SJICKTPOHAY. paboThI

70 DJEeKTPUYECKU TOK B Jlexnus
MOy IPOBOIHUKAX.
[TonynpoBOAHUKOBBIE
npuOOpBHI.

71 Pemenue 3amay Ha CoopHuK
IIOBTOPEHUE TEMBI 3a1ay .48

«ITocTosiHHBIN
AIEKTPUYECKUN TOK.
DJIEKTPUYECKUI TOK B
Pa3IMYHBIX CPEeaaAX».

ypaBHeHU: 3akoH Oma ans ydacTka
LENH, 3aBUCUMOCTb D3JIEKTPHUYECKOIO
CONPOTUBJIEHUS  OT  TEMIEepaTyphl,

3aKOH xoyins-Jlenna,
3aKOHOMEPHOCTH MOCJIEI0BATEIBHOIO U
[apajuIeIbHOTO COeIUHEHUS

IIPOBOJAHMKOB, 3aKOH OMa Al TOJHOU
neny, 3akoH Oma i ydacTka LENH,
COJIeprKalIero SC, IpaHULbI
IIPUMEHUMOCTH 3aKoHa OMa,

-MCIIOJIb30BaTh MOJYYCHHbIE 3HAHUS B

TIOBCETHEBHOM KHU3HU: npu
coOII0ICHUH IIpaBUII TEXHUKHU
0€3011aCHOCTH npu pabote c

INEKTPUYECKUMU Ipubopamu:

-3HaTh  OmpeeneHuss  (PU3NIECKUX
MOHSITUNA: 3JIEKTPOHHAs MPOBOJUMOCTD
METAJIJIOB,  DJIEKTPUYECKHM TOK B
pacTBOpax M pacIulaBax JJIEKTPOJIUTOB,
IIEKTPUIECKUI TOK B rasax,
JJIEKTPUYECKUA TOK B BaKyyMe,

ANEKTPUUECKUI TOK B
HOJ'IyrIpOB OIHUKAX; HpOBO)IHI/IKI/I,
JUAJIEKTPUKH, HOCHUTEIN
AIIEKTPUIECKOTO 3apsna,
BHCKTpOJII/ITI/I‘ICCKaSI Jucconuanus,
CaMOCTOSATEIbHBIN u
HECaMOCTOSTEIIbHBIN paspsansl,

JJIEKTPOHHAs] MHCCHS, BOJIbTaMIIEpHAsI
XapakTepucTuka, auon, tpuon, IJIT,
pUMecCH, p-N-TIepexo;

-IIOHUMATh CMBICTT OCHOBHBIX
(GU3NYECKUX 3aKOHOB /TIPUHIIUAIIOB /

CXEM pEILEHUs;
KoMMyHHKaTHBHBIE:

HaXOAUTh  oOllee  peuieHue u
paspemiatb KOH(IMKTBI Ha OCHOBE
COrJacoBaHUs IO3MIMK M yuéra
UHTEPECOB; (bopMyaMpoBaTH,
apryMEHTUPOBATh U OTCTAaUBATh CBOE
MHEHUE, YMEHUE OpraHU30BBIBATH
y4eOHOe COTPYAHUYECTBO u
COBMECTHYIO JESTEIBbHOCTb B IPYIIIE

P3

JIP

JIP

P3

JIP
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72 K/p4 «IloctosHHBIN 3agaun YpaBHEHUM: 3aKOH JICKTPOIN3a, KP
ANEKTPUUYECKUN TOK. -MCIOJIb30BaTh IOJYYEHHbIE 3HAHUS B
DIIEKTPUUECKHUI TOK B MOBCEHEBHOM  KU3HU: TOHUMAHHE
Pa3IMYHBIX Cpeaax» npuHOUNa  paboTel  aKKyMYyJATOpA,
HCTIOJIb30BaHUE 3HaHUU
MOJMYIPOBOJHUKOBON  (U3MKK  TIpU
BBIOOpE pa3IMIHON U(PPOBON TEXHUKHU
MaruutHoe noJie. JjieKTpoMarHuTHass HHAyKus (12 1)
73 MarsuTtHO€ 10J€ U €T0 §17-29 -00BSCHATH SBJICHUS: BO3HUKHOBEHHE | PerysisiTUBHBIE: yMEHHE OLICHUBATh 0l0)
XapaKTEPUCTUKH. MarHuTHOTO oI, JIEWCTBHE | IPABMWIIBHOCTh BBHITIOJIHCHHSI Y4COHOH
74 Penrenue 3amau mo reme | COOpHUK MarHUTHOTO TIOJIE Ha TMPOBOJHHUK C | 3a/1adyd, COOCTBEHHBICE BO3MO>KHOCTH P3
«XapaKTepUCTHKU 3a1ad 1m.52 TOKOM, JICICTBHE MAarHUTHOTO TOJSl Ha | €€ pEIICHHUs, yMEHHUE COOTHOCHTH|
MAarHuTHOTO TOJISD» JIBIWKYIIMICS 3apsl, NapaMarHeTusM, | CBOU JACHCTBUSA C IUIAHUPYEMBIMH|
75 Pemenue 3amay mo reme C60pHI/IK JaMarHeTusm, (beppOMaFHeTI/ISM pe3yibTaramMu, OIPEACIATH CII0COOB] P3
«XapaKTepUCTUKH 3amay 1m.52 -3HaTh  ompeneneHuss  (PU3MUECKHX | JEHCTBUII B paMKaX MpeI0KEHHBIX
MATCHUTHOTO TIOJISD MOHSATUN: MarHUTHAs] WHIYKIUS, TIOTOK | YCIOBUN U TpeOOBaHMIA
76 3aKkoH §30,31 MarHuTHOM WHYKIWH, nuHuK | KoMMyHUKaTHBHBIE: YMEHUE B
3JIeKTPOMATHUTHOM MarHUTHOM WHAYKIHMH, cwia AMIiepa, | OCO3HAHHO MCIIOJb30BaTh PEUYEBBIC
vHIyKIun. [TpaBuio cuna Jlopenia, Macc-ciekTporpad, CpelcTBa B COOTBETCTBUHU C 3ajJauei
Jlennia. CamonHayKIIUs. -IIOHAMATh CMBICTT OCHOBHBIX | KOMMYHHUKAllUA 1 BBIPAKCHUS
77 Jl/p 15 «U3yuenne OgopmieHne | GU3NUECKAX 3aKOHOB / TNpPWHIMIIOB/ | CBOMX MEICIEH M IOTPEOHOCTEH; JIP
SIBJICHUSI paboThl ypaBHEHHMii:, TIPUHIMI Cymeprosuiuy, | POPMYINpOBaTh, apryMEHTHPOBATE H
AIEKTPOMATHUTHOMN 3aK0H Amrmepa, ¢opmyna s pacdera | OTCTaMBaTh CBOE MHEHHE
AHAYKITUWD. cunbl JlopeHna, npaBwia OonpeneieHus ITozHaBaTebHbIE: YMCHHC
78 Pemenue 3amau no teme | COOpHMK HanpaslieHust cull Amrepa u Jlopenuna, | OIPCACIATE  MOHATHA,  CO3/aBaTh P3
«3akoH 3aga4 CBA3b  MEXKIYy CKOpPOCThIO cBera u | 0000IICHHS, YyCTaHaBJIMBaTh
AIEKTPOMATHUTHOMN MarHuTHOM u 3JIEKTpUYECKO | aHAJIOTHH, KI1acCHupULUpOBaTh,
MHYKIHH. IOCTOSIHHBIMH, pasBUBAaTb MOTHBBI M  HHTEPECEI
CaMOUH Ty KLU -UCTOJIb30BaTh TIOJMYYEHHBIE 3HAaHUsA B | CBOCU [IO3HaBaTCJIIbHOU
MOBCEIHEBHON  KM3HU: TOHUMaHue | ACATCIBHOCTH
nHpopmanuu 00 W3MEHEHUHU

MarHUTHOTO TMOJs 3eMJd U €ro
BJIUSHUM Ha CaMOYYBCTBHE 4YeEJIOBEKa,
WCTIONIb30BaHUE 3HAHUU Tpu pabote ¢
JIEKTPOU3MEPUTEIBbHBIMU TPUOOpamMH,




y4eT SBJICHMS HaMarHUYUBaHUS W
pasMarHuuMBaHus mpu  pabore ¢
U(GPOBBIMU HOCUTENISIMU

-00BSCHATH SAIBJICHUSA
SJICKTPOMAaruuTHas WHAYKIOUA,
CaMOUWHAYKIHWA

-3HaThb  ONpeleleHHus  (pu3muecKux
MOHSTHUI: BUXPEBOE  DIIEKTPUUYECKOE
nosie, DJIC MHAYKIMK B JIBIDKYIIUXCS
MPOBOJHMUKAX, HWHAYKIIMOHHBIH  TOK,
WHIYKTHBHOCTh, JHEPTUS MarHUTHOTO
MoJisi, MAarHUTHasT  MPOHHUIIAEMOCTb,
HAMarHMYeHHOCTh, CIUH JJIEKTPOHA,
JIOMEHBI

-[IOHUMATh CMBICTT OCHOBHBIX
GU3NYECKUX 3aKOHOB /MPUHIIMIIOB /
ypaBHEHMI: TmpaBwio JIeHIa, 3aKoH
AIIEKTPOMArHUTHOU WHAYKIIAH,
¢byHIaMeHTaJIbHOE CBOWCTBO 3/M MOJIA,
UCIIONB30BATh TOJYYCHHBIE 3HAHHS B
MOBCEIHEBHON  KHM3HU  (Hampumep,
MOHUMATh MPUYUHY TOTEPh SHEPTUU B
ANEKTPOTEXHUUECKUX YCTPOMCTBAX)

Pa3nen 5 KoJsie6anust 1 BOJIHBI (24 4)

MexaHu4eckune Kojiebanust M BOJIHbI (6 1)

79 MexaHnueckue §71-76
Kosie0aHus ¥ BOJH:
BUJIbI, XaPAKTEPUCTHKH.

80 Jl/p 16 «3yuenue Odopmiienue
3aBUCUMOCTH TIEpHOJIA paboThl

KoJIEOaHM
MaTeMaTHYECKOT0
MasaATHHUKA OT OJIUHBI
HHATHY.

-00BSICHATD SIBIICHHSI: BOJHOBOH
npotiiecc, U3IIy4eHue 3BYKa,
uHTephepeHius W audpakmus BOJH,
OTPpaKEHHE U TMPEJOMIICHHE BOJH,
aKyCTHYECKHI pE30HAHC, MY3bIKaJIbHbIC
3ByKH M IIyMbl; BO3HUKHOBEHHE
3JIEKTPOMArHUTHOTO TOJIsA, TMepenada
AJEKTPOMATHUTHBIX  B3aUMOJCHCTBUH,
MIOTJIOIICHHE, OTpaKECHUE,

PeryasiTuBHbBIE: yMEHUE COOTHOCHUTH
CBOM JEHCTBUS C IUIAHUPYEMBIMH
pe3ysbTaTaMy, ONPENENATh CIOCOOBbI

CP

JIEUCTBUM B paMKax IpeJIOKEHHBIX|
yCJIOBHUH U TpeOOBaHUI
KomMyHuKkaTHUBHbBIE:
dbopMynupoBaTh, apryMeHTHUPOBATh
1 OTCTauBaThb CBOE MHEHHUE

Ilo3HaBaTeabHbBIE: pa3BHUBaThb

JIP




81

Pentenue 3amauy mo teme
«Mexanuueckue
KOJIEOAHUS U BOJIHBI»

CoopuuK
3ama4y

IIPEJIOMJIEHUE, uHTepPepeHus
IIEKTPOMAarHUTHBIX BOJIH,
pacnpocTpaHeHue pasvoBOJIH,
pasuoNIoKanus,

-3HaThb  ONpeleleHHus  (pu3muecKux
HOHATHI: TONepeuHble U MPOJOJIbHbIC
BOJIHBI, IJIOCKas U c(hepruuecKasi BOJIHBI,
SHEpPrusi  BOJHBI, JJUHA  BOJHBHI,
CKOPOCTb  pacHpOCTPAaHEHUS  BOJIHBI,
CKOPOCTb 3BYKa, 'POMKOCTb M BBICOTA
3ByKa, TeMOp, BOJIHOBas MOBEPXHOCTD,
Jqyd, BOJHOBOW (pOHT, HUHOPA3BYK,
yIbTPa3ByK, KOTE€PEHTHbIE  BOJIHBI,
UHTeppEepeHIIMOHHAas ~ KapTUHA; 3/M
BosiHa, BuOparop I'epma, sHeprus
AJIEKTPOMArHUTHON BOJHBI, MJIOTHOCTh
MOTOKA AJEKTPOMAarHuTHOTO
U3JTy4eHus, JeTeKTUPOBAHHE,
AMIUTUTYIHAS MOTY ISV

-[IOHUMAaTh CMBICIT OCHOBHBIX
(GU3MYEeCKUX 3aKOHOB /TIPUHIIAIIOB /
ypaBHEHMI:  ypaBHeHHe  Oeryiei
BOJIHBI, NPUHIMUN [FONreHca, yclioBHs
MaKCUMyMa u MUHUMYMa
uHTep(hEepeHIK, 3aKOH MPeTOMIICHUS
BOJIH;  CBA3b  MEXIYNEPEeMEHHBIM
NEKTPHUUECKUM u HEPEMEHHBIM
MarHUTHBIM TIOJISIMH, PaINOCBSI3b
-ACIIOJIb30BaTh IOJyUYEHHbIE 3HAHHS B
MOBCEHEBHOM  JKM3HU  (Hampumep,
yMETb OTJIMYaTh MYy3bIKAIbHbIE 3BYKU
OT IIyMa, [OHMMAaThb  MPUHIUIIBI
(GyHKIIMOHUPOBAHUS MOOWIJIBHOM
(coTOBOIA) CBsI3M, MOHUMATh TEHACHLIUU
Pa3BUTHS TEJIEBUACHUSA).

MOTUBBI n HUHTCPCChI
IMO03HaBaTEILHOM ACATCIIBHOCTHU

cBOEN

P3




DJIEKTPOMATHUTHbIE KoJie0aHus M BOJIHBI (18 u)

82

DJIeKTPOMArHUTHBIC
konebanusi. ['eHeparop
IIEKTPOMATrHUTHBIX
Kosie0aHui.

§46-52

83

Pemenue 3amad mo teme
«INEeKTPOMarHuTHbHIC
KOJIEOAHM»

COopHUK 33124

84

IlepemeHHBII TOK.
ConporuBieHue,
WHYKTUBHOCTD u
€MKOCTb LICTIH.

§46-52

85

J/p 17 «ugyktuBHOE
COINPOTHUBJIEHUE B LEMHU
HepEeMEHHOTO TOKa»

Odopmnenue
paboThI

86

Pemenue 3ana4 no reme
«IlepeMeHHBIN TOKY.

COopHuk
3ajad .64

87

JI/p 18 «EmxocTHOE
COIIPOTUBJICHUE B ILICITN
EPEMEHHOT'0 TOKay.

Odopmiienue
paboThl

88

[Ipeo6pa3zoBanue
NEPEMEHHOT0 TOKA.
Tpancdopmarop.
Ilepenava u
pacnpeiesieHue YHEPIUH.

§35,36

89

[ToBTOpEHME TEMBI
«MarauTtHoe nose.
Koiebauusa 1 BOIHBDY.

90

K/p5 «MarnutHoe noue.
KonebGanus 1 BOJHBI».

3amauu

-00BSICHSTD SIBJICHUSL: BOJIHOBO
porecc, BO3HUKHOBEHHE
JJIEKTPOMArHUTHOTO TMOJIA, Iiepeaaya
AJEKTPOMATrHUTHBIX  B3aUMOJICHCTBUMN,
MOTJIOUICHHE, OTpakeHue,
IIPEJIOMIICHUE, uHTEephEpeHIsL
3JIEKTPOMArHUTHBIX BOJIH,
pacnpocTpaHeHHe PaavOBOJIH,
pajuoNOKalys,  NPUHIMI  PadOThI
TparcopmaTopa;

-3HaThb ~ ONpeleieHus  (pu3nuecKkux

MOHSITHIA: TONEPEYHBbIC W TMPOJOJLHBIC
BOJIHBI, TJTOCKas U cheprueckasi BOJIHBI,
DHEpPrusi  BOJHBI, JUIMHA  BOJIHBI,
CKOPOCTh  pPacCHpOCTpaHEHUS  BOJHBI,
BOJIHOBAasI TIOBEPXHOCTH, JIy4, BOJIHOBOM
dbpoHT, 3/M BosHa, BuOparop ['epia,
DHEpPrusl dJJIEKTPOMATHUTHON  BOJIHBI,
IUTOTHOCTH TTOTOKA 3JIEKTPOMArHUTHOTO
U3ITy4YeHUs, JIETEeKTUPOBAHUE,
aAMIUTATY THAS MOTYJISIIIHS,
KoJIe0aTeNbHBIN KOHTYD;

-IIOHUMATh CMBICTT OCHOBHBIX
GU3NYECKUX 3aKOHOB /MPUHIIMIIOB /
YpaBHEHUM: ypaBHEHUE oerymieit
BOJIHBI, IPUHLMUN ['fOWreHca, ycloBUs

MaKcuMyma u MHUHHUMYMa
UHTEepPEpPEHINH, 3aKOH MPETOMIICHUS
BOJIH; CBA3b MEXIYTIEPEMEHHBIM
AEKTPUYECKUM u IIEPEMEHHBIM

MarHUTHBIM TOJISIMH, PaJlOCBS3b;

-MCIOJIb30BaTh MOJYyYEHHbIE 3HAHUS B
MOBCEIHEBHON  KM3HU  (Hampumep,
MOHUMATh PHUHIIATIBI

PeryasiTuBHbIE: yMEHHE OLIEHUBATH
MPABUJIBHOCTH BBITTOJIHEHUS yUeOHON
3aJlaui, COOCTBEHHbIE BO3MOXKHOCTHU
e€ peueHus

KoMmyHukaTuBHbIe: yMEHHE
OCO3HAHHO HCIIOJIb30BaTh pEYEBbIC
CpeICTBa B COOTBETCTBHMHU C 3ajaueit
KOMMYHUKAIIUU  JUISI  BBIPAXKEHUS
CBOUX MBICJIEH ¥ TOTPEOHOCTEH;

IMo3naBaTenbHBIE: yMEHUE
ONpeneNsiTh  HOHSTHUS, CO31aBaTh
00001eHus, yCTaHaBJIMBATh

aHaJIOTUH, KJ'IaCCI/I(bI/IL[I/IPOBaTB

Ol0)
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JIP

P3

JIP
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(GYHKIIMOHUPOBAHUS MOOUIIbHOM
(coTOBOIA) CBSI3U, MOHUMATh TE€HACHIIUH
pPa3BUTHS TEJIEBUICHNUSA).

Paznen 6 OnTuka (22 4)

91 Caer u ero | §53-57
pacmpocTpaHeHueE.

92 JHp 19 «Onpenenenue | OpopmieHue
ITOKa3aTelst paboThI
NpeNoOMIICHUsI CBETa B
CTEKJIC)

93 Pemenne 3amau no teme | COopHuk 3a1a4u
«3aKoHBI
reOMETPUYECKOMN
OTITHKHY

94 JIun3bI. [Toctpoenue | §58-64
n300paKeHN B JIMH3AX.

OnTHyeckue mpuoOOpHI.

95 Pemenne 3amau mo Teme | COopHuK 3amau
«JInH3BI U ee
XapaKTEPUCTHKI

96 Jdp 20 «Msyuenue | Opopmuenue
HM300paKeHUSI B TOHKOM | paObOTHI
JIMH3E».

97 BostHOBBIE siBreHus | §67-71
CBETA.

98 Jdp 21  «Usyuenue | Opopmienue
nHTEephEpPEHITNU CBETa». | pabOTHI

99 Pemenue 3amau no teme | COOpHUK
«BonHOBas onTHKAaY. 3azay .70

100 Hdp 22  «Usyuenue | Odpopmienue
TU(PaKITIN CBETAY. paboThl

-OOBSICHATD SBJICHUS: MNPSIMOJIMHENHOE
pacpoCTpaHEHUE CBETa, OTPAKEHHUE U
peIOMJICHUE CBeTa, MIOJIHOE
OTpa’keHHE CBeTa, pedpakius CBera,
Mupax, aleppauusi; HHTEpHEpEeHLUs,
Tudpakuus, JUcrepcus U Mospu3anus
CBETa,

-3HaTh  ompeeneHuss  (QU3NYECKUX
MOHATUM: IIOTOK H3JIy4YEHUs, IUIOCKOE
3epKajo, IJIaBHAas ONTHYECKass OCb,
moOoYHass ONTHYECKast OChb, IMOKa3aTellb
IPEJIOMJICHUS,  NPEACIBHBIM  yToJ
IIOJIHOTO OTPa)KE€HUsS, TOHKasl JIMH3A,
(GoKycHOE paccTOsSHME€ M ONTHYecKas

CUja  JIMH3BI;  CKOPOCTh  CBETa,
MOHOXpOMaTHYECKast BOJIHA,
UHTEpEepEeHITMOHHAS u
mudpaxkoHHas KapTHHBI,
KOTE€pPEHTHBIE BOJHBI, pa3peraromas

CIIOCOOHOCTH ONTHYECKUX HpI/I60pOB;

-IIOHAMATh CMBICIT OCHOBHBIX
bu3nYecKuXx 3aKOHOB / MPUHIUMNOB /
YpaBHEHHIA: 3aKOH  OCBEIIEHHOCTH,
NPUHINT depma, 3aKOHBI
T€OMETPUYECKON ONTHUKH, TPHHIUIIBI
HOCTPOCHHUS n300pakeHUH B
cepuueckoM  3epkajge M JIMH3E,

MPAaBWJIO 3HAKOB IIPU MCIOJIb30BAHUU
GbOopMyJIbI TOHKOM JIMH3BI, TMPUHIIMII

PeryasiTuBHbBIE: YMEHUE OLCHHBATH
NPaBUIBHOCTD BBIMIOJHEHUS y4eOHOU
3a7a4M, COOCTBEHHBIE BO3MOXKHOCTH
eé peleHus OCYILIECTBIICHUS
OCO3HAaHHOTO BbIOOpa B yueOHOW U
MI03HABATENIBHOM JeSITETbHOCTH

KoMMyHUKaTHUBHbBIE: yMEHHUE
OCO3HAaHHO HCIIOJIb30BATh pEYEBbIC
CPEICTBAa B COOTBETCTBHHU C 3amadei

KOMMYHUKAIlUX  JUIi  BBIPKCHHS
CBOUX YyBCTB, MBICTEH "
MOTPeOHOCTEH;

Ilo3HaBaTenbHbIE: yMEHUe
ONpPEAETSATh  IOHATHS, CO3/aBaTh
00001eHus, yCTaHaBJIMBATh

aHaJIOTUH, KJ'IaCCI/I(bI/IL[I/IpOBaTB

@0

JIP

P3

P3

JIP

010)

JIP

P3

JIP




101

JOp 23  «M3yueHue
U3IY4eHUH M CIEKTPOB.
CrieKTpasIbHBIN aHATN3Y.

Odopmienue
paboThI

I'tolirenca-®penens, yCJI0BHE
MUHUMYyMa u MaKcUMyMa
UHTEp(DEPEHIIMOHHOM 51
TU(PPAaKIMOHHOW KapTHH, 3/MarHUTHas
TEopusl CBETA,

-UCIOJIb30BaTh MOJy4YEeHHbIE 3HAHUS B
MOBCEHEBHOM  JKU3HU  (HaAmpumep,
KOppeKLHs 3peHHUs C  I[OMOIUIBIO
nogdbopa  OYKOB,  JIMH3,  BBIOOp
¢doroanmnapara, Onupasichb Ha 3HaHUE €T0
ONTUYECKUX XapaKTepPUCTHUK,
OLCHUBATh MPENENIbl  pa3pelIaroueh
CHOCOOHOCTH PA3JIMYHBIX ONTUYECKHX
npuOOpoB).

JIP

Pa3znen 7 OcHOBBI cienMAJIbHONH TEOPUH OTHOCHTEIbH

octu (2 4)

102

OCHOBHBIE
TEOpPUH
OTHOCHUTCIBHOCTHU

OJICMCHTBI

§

-3HaTh OIPEJEICHUs MOHATHI: paanyc
[IBapimmiabaa, TOPU3OHT  COOBITHIA,
SHEprusi  MOKOs  Teja;  HOCTYJIAThl
CIIELMAJIbHOM TEOpUU OTHOCHUTEIIBHOCTH
U CJIEICTBUS U3 HUX;
-ONHUCHIBATh  MPUHLHUIHAAIBHYIO
onbiTa MalikenbcoHa—Mopiu;
-OLICHUBaTh KPUTUUYECKUN pasyc YepHOU
JIBIPBI, SHEPTHUIO TTOKOS YaCTHII,
-O0BSICHATh  yCIIOBHS, TPH  KOTOPBIX
MPOUCXOANT AHHUTWIIALMA U POXKACHUE
Hapbl YaCTHII.

cxemy

PeryasiTuBHble: yMEHUE OIIEHHBATH
NPaBUIBHOCTD BBIMOJHEHUS Y4eOHOH
3a/lau, COOCTBEHHBIE BO3MOKHOCTH
€€ peleHus, YMEHHE COOTHOCUTH
CBOM JEHUCTBUS C IJIAaHUPYEMBIMY
pe3ynbTaTaMu, OMPEIeNATh CIOCOOBI
NEUCTBUHA B PAMKax IPEUIOKEHHBIX
yCJIOBHUH U TpeOOBaHUI

KommyHukaTuBHbIe: yMEHHE
OCO3HaHHO HCIIOJIb30BaTh pPEUYEBbIC
CpeICcTBa B COOTBETCTBHUM C 3aJadyei

KOMMYHUKAIlUX  JUIi  BBIPKCHHS
CBOUX YyBCTB, MBICTICH "
notpebHoCTEH

Ilo3HaBaTenbHbIE: yMEHUe
ONpEAENSATh  IOHATHSA, CO3/aBaTh
00001eHus, yYCTaHABJIMBATh

aHaJIOTUH, KJ'IaCCI/I(I)I/II_[I/IpOBaTb

Pa3nen 8 DiemenThl KBaHTOBOM pusuku (14 1)




103 KBanroBas npupona §72-75
cBeTa. PoTordhexT u
ero MpUMEHEHHE.

104 Pemenue 3anau mo reme | COOpHUK
«DoTtordpdext» 3ama4 .73

105 Jdp 24  «Uzyuenue | Odopmienne
spienus Gporodpdexray | padoThI

106 Ctpoenue atroma. OnbIThl | §76,77
Pezepdopna. Teopus
bopa.

107 PaanoakTHBHOCTD. §81-85
CrpoeHue aTOMHBIX
sanep. SlnepHble peakium:
BU/JIbI U IPUMEHEHHUE.

108 JI/p 25 «M3yuenue Odopmnenue
TPEKOB 3apsKEHHBIX paboTHhI
YaCTHUID.

109 Pemenne 3amau mo teme | COOpHUK
«DneMeHThl KBaHTOBOM | 3aj1ay .75

bu3UKN».

-OOBSICHATh  SIBJICHUS:  PAaBHOBECHOE
TEIUIOBOE  M3iydeHue, (HoTodrddexr,
sddexkr Komnrona, maBieHHE CBeETa,
XUMHUYECKOE JIeCTBUE CBETa, 3alUCh U

BOCIPOU3BE/ICHUE 3BYKA;

-3HaThb  ONpeleleHus  (pu3muecKkux
MOHSTHI: a0CONIIOTHO YEpHOE TeJo,
KBaHT, (OTOH, OSHEPrusi M HMIIYJIbC
dboToHa;

-IIOHUMAaTh CMBICIT OCHOBHBIX
¢u3nUecKux  3aKOHOB  /TIPUHIIMIIOB:
TUIoTe3a [Inanka, Teopust
dotorddekra;

-HCTIOJIb30BATh IOJyYeHHBIC 3HAHHS B
MOBCEHEBHOM  JKU3HU  (Hampumep,
NOHMMaHWE  TNPHUHIMIIOB  CO3/aHUS
dboTorpadun).

-00BSICHATE SABJICHUS: HU3JTy4YCHHE CBETaA

aToOMOM, KOPILyCKYJISIPHO-BOJTHOBOU
Tyaln3M;

-3HaTh  ONpeJACNeHus  (PU3HYECKHUX
TMOHATHH: MOJIEITh Tomcona,

IUIAaHETapHas MOJEIb aTOMa, MOJEIb
aToMa Bogopojga mno bopy, sHeprus
VWOHM3AlMM,  BOJHBI  BEPOSATHOCTH,
Ja3ep, UHAYIUPOBAaHHOE U3ITyUeHHE,;
-[IOHUMAaTh CMBICT OCHOBHBIX
(¢U3MUEeCKUX 3aKOHOB /IPUHIUIOB /
YPaBHEHHM: CIIEKTPAJIbHBIE
3aKOHOMEPHOCTH, IOCTyJaarel  bopa,
runore3a Je bpoilsid, COOTHOLIECHHE
HEOIPEIEIEHHOCTEN Ieiizen6epra,
npuHuun  [laynu,  nepuoauueckas
cucrema Menneneesa, IIPUHIIMII
JICHCTBHSI JIa3€POB;

-MCIIONIb30BaTh IOJIYYEHHBIE 3HAHUS B
MOBCEHEBHOM  KM3HU  (Hampumep,
OLICHUBATh «JHEPIeTUYECKUH BBIXOI»
Ja3€PHOr0 M3JIY4YCHHMsI, UCIOJIb3yEMOIO

PeryasituBHbIe! CP
YMEHHME COOTHOCHUTH CBOM AECHUCTBHUSA ¢
TUTAHUPY EMBIMH pe3yibTaTamu,
OCYILECTBIISAITh ~ KOHTPOJb  CBOEH P3
NeSITeIbHOCTH B Ipouecce
TOCTHKEHHS pe3yJibTara JIP
IToznaBaTenbHbIE: pabota c
uHpopManue; T
KoMMyHuKaTHBHbBIE: yMEHHE
OpPraHU30BBIBATH yueOHOe
COTPYJIHHUYECTBO U  COBMECTHYIO P3
NesITeIbHOCTD B TPYIIIEe

JIP

P3




B MEIUIUHCKUX LIEJISAX)

-OOBSCHATH SIBJICHUS: C€CTECTBEHHAs M
HCKYCCTBEHHAsI PalMOaKTUBHOCTB;
ciaboe B3aUMOJICHCTBHE,
B3aUMO/IEIICTBHE KBAPKOB;

-3HaThb  ONpeleleHus  (pu3muecKkux
HOHSITHIA: anb(a-, Oera- M ramma-
U3Iy4YeHUs, Tepuoj  IMoiypacnaja,
U30TOIbl, HEHTPOH, MIPOTOH, SACpHBIE
CWJIbI,  CWJIbHOE  B3aUMOJEHCTBUE,
BUPTyallbHbIE ~ YaCTHIBI,  ME30HBHI,
HYKJIOHBI, DHEpPIusi CBSI3U AaTOMHBIX
a0ep,  yAelbHas ~ SHEprus  CBA3M,
DHEPTeTUYECKUH  BBIXOJ  SIIEPHBIX

peakuui, SIEPHBII peakTop,
KpUTHUYECKass Macca, TEPMOsIEpPHBIE
peaxkuuuy, no03a U3IIy4EHUS;

AHTUYaCTULA, T[IO3UTPOH, HEUTPHHO,
IIPOMEXYTOUHblE OO30HBI, JIENTOHBI,
aJipoHbl, OapUOHBI, ME30HBI, KBAapKH,
TJIFOOHBI

-IOHUMATh CMBICIT OCHOBHBIX
buznuecKux 3aKOHOB
/MPUHLUTIOB/YpaBHEHUIA: 3aKOH

PaIMOAaKTUBHOTO  paclaja, IPaBHIIO
cMeneHus; runoresa [laynu, cynHocTb
pacmiaga dJIeMEeHTapHbBIX YaCTHULL, €AUHAS
TGOpI/ISI cna61>1x nu BJIGKTpOMaI‘HI/ITHBIX
B3aUMOJEHCTBUN

-HUCII0JIb30BaTh HOJ'Iy‘IeHHI)Ie 3HAHUSI B
MOBCEIHEBHON  KHM3HU  (Hampumep,
3HAThb CIIOCOOEI 3aIUTEI oT
paZOaKTUBHBIX U3ITyUYEHUN

CamocrosiTesibHas padora (58 u)

/1

Tema

Kom.ga

OB Buner pador

<DopMa OTYCTHOCTH

Cpok cnauu




OmnpeneneHue TEPMOINHAMHUYCCKUX PaGora ¢ nureparypoii u ap. o
1 pel pMoa patyp AP IIncemenno Mai
XapaKTEPUCTHK. WMCTOYHUKAMU WH(GOpMaLIUU
CBoiicTBa Temiomnepenadyyd. 1TepMoOIUHAMHUYECKUE Pabora ¢ aureparypoii 1 ap. "
2 pea PMOA patyp b IIucemenHO Maii
XapPaKTEPUCTUKH. WMCTOYHUKAMU WH(GOpMaIIUN
XoJogwiibHbIE MalIuHbL. TeIUIOBBIE IBUTATENU. PaGoTa ¢ nmutepatypoii u 1p. "
3 [TuceMeHHO Mai
OxpaHa npupo/ibl. WMCTOYHUKAMU WH(GOpMALIUN
4 | TepmognHaMHKa OTBeT Ha BOIIPOCHI TECTA TECT SIHBaph
Pabora ¢ mureparypoii u ap. .
5 | Omsit Kynona. patyp AP [TuceMenHo Mait
HMCTOYHUKAMU HH(OpMaIUN
Pewenue 3agau no reme «XapakTepuCTUKU
NHnuBuyanpHOE TOMAITHEES
6 | asekTpudeckoro mouis. [TpuHIHAIT CyTIepro3uIiH sananme 6 YCcTHO, TMCEMEHHO (deBpanb
OJIEH.
7 | DnekTpuueckoe mojie OTBeT Ha BOIIPOCHI TECTA TECT ¢deBpanb
Pemenue 3agau Ha 3akoH OMa, coeTMHEHHE NHauBuyanpHOE TOMAITHEE
8 YCTHO, MMCHMEHHO MapT
IIPOBOJIHUKOB. 3amanue 7
o Pabora ¢ aureparypoii 1 ap. "
9 | DieKTpUYECKHIA TOK B BAKyyMe pPatyp AP [TucemenHo Mau
WMCTOYHUKAMU WH(HOpMAIIUN
o Pabora ¢ mureparypoii u ap. "
10 | DnekTpuYeCKHii TOK B ra3ax patyp AP [TuceMenHO Maii
HMCTOYHUKAMH WH(OpMaIUH
CpaBHeHHE XapaKTEPUCTUK IIPOBOIUMOCTH Pabora ¢ mureparypoii u ap. .
11 P P P POBOI patyp AP [TuceMeHHO Maii
pa3IUYHBIX CPEJI. HMCTOYHUKAMH WH(POpMaIUH
12 | DnekTpudecKuii TOK OTBeT Ha BOIIPOCHI TECTA TECT MapTt
PaGora ¢ nureparypoit u ap. .
13 | DnekrpousmepuTeabHbIC TPUOOPHI. patyp AP [TucbmenHo Maii
WMCTOYHUKAMU WHGOpMalUU
N PaGora ¢ nureparypoit u ap. .
14 | MarguTtHble CBOMCTBA BEIIECTBA. patyp AP IIncemenno Mai
HMCTOYHUKAMU WH(GOpMaluu
15 | MarguTtHoe 1oJe OTBeT Ha BOMPOCHI TECTA TECT amnpenb
Penrtenue 3amad mo reMe «MexaHU4YECKUE NunuBuayansHOE JOMAIITHEE
16 VYcTHO, TUCBMEHHO arnpeb
KOJIEOAHMS U BOJIHBI». 3ajaHue 8
Pabora ¢ ureparypoii 1 ap. o
17 | XapakTepuCTUKH 3ByKOBBIX BOJH patyp AP [TucemenHO Maii

MCTOYHHUKAMHU MHQOpPMaLIUU




18

MexaHndeckue KoaeOaHus 1 BOJHBI

OTBeT Ha BOMPOCHI TECTA TECT anpenb
. NunuBuayaibHOe JOMAIIHEE .
19 | Pemenue 3aa4 o teme «IlepeMeHHBIN TOKY. JHBHIY o VCTHO, MUCEMEHHO Mait
3ajanue 9
Pabora ¢ aureparypoii u ap. .
20 | ITpuHOHUIT paTuOCBS3H. patyp b IIucemenHO Maii
WMCTOYHUKAMU WH(GOpMaIIUN
21 | DnexTpoMarHuTHbBIE KOJIeOaHHsI U BOJTHBI OTBeT Ha BOIIPOCHI TECTA TECT arpeib
I'maz xak onrhueckas cucreMa. Koppekius Pab6ota ¢ nmurepaTypoii u ap. .
22 ppeKt patyp P [TuceMeHHO Mai
3peHus HMCTOYHUKAMU WH(GOPMAIUN
PabGota ¢ murepaTypoii u Ip. .
23 | OnTuueckue mpuoOopsI. patyp AP [TucemenHo Maii
HMCTOYHHKAMHU WH(}OpMaIuu
Pa6ota ¢ marepaTypoii u Ip. .
24 | T'onorpadus. patyb AP ITucemenHo Mai
HMCTOYHMKAMHU WH}OpMaIu
25 | Onruka OTBeT Ha BONPOCHI TECTA TECT Mai
Pemenne 3amauy mo teme «Omntuka. ATOMHas U NunuBuayansHOE JOMaIIHEE o
26 VcTHO, MUCEMEHHO Mait
sfiepHas PU3UKay. 3aganue 10
Pabora ¢ auteparypoii u ap. .
27 | CnocoOsI perucTpanuu 3apsHKEHHBIX YaCTHII. patyb AP [IncemenHO Mai
WMCTOYHUKAMU WH(GOpMaIIUU
Pabora ¢ auteparypoii u ap. .
28 | DddexT BaBunoa — YepeHkona. patyb AP [TucemenHO Mait
WMCTOYHUKAMU WH(GOpMaIIUU
ITonyuyeHune pagnoOaKTUBHEIX U30TOIOB U UX Pabora ¢ mureparypoii u ap. .
29 y pal patyp P ITuceMenHO Mai
PUMEHCHUE. WMCTOYHUKAMU WH(HOpMAIIUN
Pabora ¢ mureparypoii u ap. .
30 | Knmaccudukamus 31eMeHTapHbIC YaCTUIIHI. patyp P [TucemenHO Maii
HMCTOYHUKAMU WH(HOpMaIUN
31 | KanroBas ¢usmka OTBeT Ha BOIIPOCHI TECTA TECT UIOHb
32 | AtomHas (usuka OTBeT Ha BOIIPOCHI TECTA TECT HIOHD

[pu oopminennn padoueii mporpaMmbl OBLITH UCIIOJIB30BAHbI CIIEAYIONINE YCIOBHBIE 0003HAYCHUS:

T — Tect

DO — ppoHTANBHEI OIIPOC
b - 6ecena

P3 — pemenue 3anau

CP - camocTosiTenpHas pabora
KP- xoHTpONBHAS paboTa
JIP — nabopatopnas padota




Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl

Ayautopus Ne 408 — YueOHast ayauTopus JUisl IPOBEAEHUS TEOPETUUECKUX 3aHITHM
(YpOKOB), MPakTUYECKUX 3aHATHUH, TPYNNOBBIX W HHIWBHUIYATbHBIX KOHCYJBTAIWH,
TEKYIIEero KOHTPOJISI ¥ TPOMEXYTOUHOH arTectanuu. Kabuner ¢pusnkm.

OcnanieHHocTh:IlepcoHanbHbBIl  KOMIIBIOTEP, MYJIBTUMEANITHOE 00OpyAOBaHHUE,
KOMIUIEKT MeOeNH, pa3aTOuHbI MaTepuall, yueOHas JIuTepaTypa, JeMOHCTPAIIMOHHOE
obopynoBanue (00mIero Ha3HAYEHUS M TeMaTUYeCKHe Habopwl), J1abopaTopHOe
o0opynoBaHue (0oOmIero Ha3HAYEHUST W TeMaTH4eckue HaOophl), CTaTHYECKHE,
JMHAMHYECKUE, I€MOHCTPALMOHHBIE U pa3jaTOYHbIe MOJIEIH;

Aymutopuss Ne 229 - VueOHas ayauTopusi i NPOBEACHHS, TEOPETHUCCKUX
3aHATHI  (YPOKOB), TEKYyIIEro KOHTPOJS W  IMPOMEXKYTOUYHOM  aTTECTalUu.
KomnreroTepHslii knacc.

Ocnamennoctb: Kommiekt wmeOenn. Texnudeckue cpenactsa ooOyuenus: 1K,
MYJIBTUMEIUMHOE 000pYI0BaAHUE.

[lepedyeHb TUIEH3MOHHOIO MPOrpaMMHOrO obecrnedeHus. TeXHUYecKue cpelncTBa
o0yueHus:

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

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

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

- [Ipasa ua I1O Traffic Inspector Anti-Virus powered by Kaspersky Special
-Trafficlnspector (Kontpakr 524 JIBI'VIIC ot 15.07.2019)

MeTtoauyeckue MaTepuaJibl

Tecm

Kaxk u mro0ast npyras ¢oopma moAroTOBKH K KOHTPOJIIO 3HAHHH, TECTUPOBAHUE UMEET
P 0COOCHHOCTEH, 3HAHNE KOTOPBIX TIOMOTAET YCIICITHO BBIMOJIHUTH TECT MO (U3HKE.
MOHO J1aTh CIEAYIOMINE METONYECKAE PEKOMEH AN :

* [Ipexxne Bcero, ciemyeT BHUMATEIBHO U3YYHTh CTPYKTYPY TECTa, OIEHUTh 00BEM
BPEMEHHU, BBIACISEMOr0 HA JAaHHBIA TECT, YBHUJIETh, KAKOIO THIIA 33JaHUS B HEM
cojiepKarcs. ITO MOMOXKET HACTPOUTHCS Ha padoTy.

e JIyuiie HaUMHATH OTBEYATh HA T€ BOMPOCHI MO (PU3MKE, B MPABUIBHOCTH PEIICHUS
KOTOPBIX HET COMHEHHMH, MOKAa HE OCTAHABJIMBAACH HA TEX, KOTOPHIE MOTYT BbI3BATh
JOJITUE Pa3ayMbsi. DTO MO3BOJUT YCHOKOUTHCA M COCPEAOTOUUTHCA HA BBITTOJIHECHUU
0oJiee TpyAHBIX BOIIPOCOB.

* OyeHb Ba)KHO BCETJla BHUMATEILHO YMTATh 3aJIaHUs 0 KOHIIA, HE MBITAsACh ITOHATh
YCIIOBHUSI «TI0 TIEPBBIM CJIOBaM» HJIM BBIMIOJHUB TOJOOHBIC 3aJaHUS B IMPEIbIAYIINX
TeCTUPOBAaHMAX. Takas CIIeIKa HEepeIKO MPUBOAUT K JOCAJHBIM OIMMOKAM B CaMbIX
JIETKUX BOMPOCAX.

* Ecnin Bl He 3HaeTe oTBeTa HA BONPOC WM HE YBEPEHBI B IPABWIBHOCTH, CIEAYET
MIPOITYCTUTH €T0 U OTMETUTD, YTOOBI IIOTOM K HEMY BEPHYTHCS.



* [Icuxosioru TaKke COBETYIOT JymaTh TOJBKO O TEeKylleM 3aaanuu. Kak mpasuio,
3aJjaHUsl B TECTax MO (PU3MKE HE CBSI3aHBI APYT C IPYTOM HEMOCPEIACTBEHHO, TOITOMY
HEOOXOMMO KOHUEHTPUPOBATHCS HAa JIaHHOM BONPOCE W HAXOJUTh pEIICHHS,
NOXOSIIMEe UMEHHO K HeMy. Kpome Toro, BeIMOJIHEHUE 3TOW PEKOMEHJALMHU JacT ellle
OJIMH TICUXOJOTrnyeckuii 3¢P(GeKT — TMO3BOJUT 3a0bITh O HEyJauye B OTBETE Ha
IpEebITyIINN BOIPOC, €CIIM TaKOBasi UMea MECTO.

* MHorue 3aaHusi MOXHO OBICTpEE PELINTb, €CJIM HE UCKaTh Cpa3zy NpaBUIbHBIN
BapMaHT OTBETAa, a IOCJIEAOBATEIbHO HCKIIOYATh TE€, KOTOpbIE SBHO HE IOAXOJSIT.
MeToa UCKIIIOUEHUS MO3BOJISIET B UTOTE CKOHLEHTPUPOBATh BHUMaHUE HAa OJTHOM-JIBYX
BEPOSTHBIX BapHAHTaX.

* PaccuuThiBaTh BHINOJHEHHUE 33JJaHUN HYKHO BCETJia Tak, YTOOBI OCTalIOCh BpeMs
Ha TPOBEPKY U NMOpaboTKy (mpumepHo 1/3-1/4 3ammanupoBaHHOTO BpemeHH). Torma
BEPOSITHOCTh OMHUCOK CBOJUTCS K HYJIIO U MMEETCS BpeMs, 4TOObl HaOpaTh MaKCUMYyM
OaJIJIOB Ha JIETKHUX 3a/IaHUSX U COCPEIOTOYUTHCS Ha PEICHUH Oosiee TPYAHbIX, KOTOPhIE
BHayaJie MpUUUIOCh MPOITYCTUTb.

* IIpouecc yranpiBaHus MPaBHIBHBIX OTBETOB JKEJATEIbHO CBECTH K MUHUMYMY,
TaKk Kak 3TO 4YpeBaToO TeM, 4TO oOyuarmuiics 3a0yler O TIJaBHOM: YyMEHUU
UCIIOJIb30BaTh HMMEIOUIMECS HAaKOIUIGHHbIE B Y4e€OHOM IIpollecce 3HaHUs IO
oOIIeCTBO3HAHUIO, U OyJeT HaAesIThCcs Ha yAady. Eciu yBepeHHOCTH B MPaBUIBHOCTU
OTBETa HET, HO UHTYUTHBHO MOSBISAETCS NPEAIOYTEHHE, TO IICUXOJIOTH PEKOMEHAYIOT
JOBEPATh MUHTYHUIMH, KOTOPAsi CUYUTAETCS MPOSIBICHUEM ITyOMHHBIX 3HAaHUN U OIIBITA,
HaXOALIUXCSl HA YPOBHE MMOJCO3HAHUS.

[Tpu moaroToBke K TecTy MO (PU3MKE HE CIEAyeT MPOCTO 3ay4yUBaTh, HEOOXOIMMO
HOHATH JIOTUKY M3JI0KEHHOTO MarepHajia. DTOMYy HEMallo CIOCOOCTBYET COCTABIICHUE
pa3BepHYTOTO IUIaHa, TaOJIMI, CXeM, BHUMATEbHOE M3yUYEeHHUE MaTepHaia Mo (u3HKe.
Bonpuryto momols OKa3bpIBalOT OMyOJHMKOBaHHbIE COOPHUKM TECTOB MO (PU3MKeE,
WNHTepHeT-TpeHaxKephl, MO3BOJISIONINE, BO-TIEPBBIX, 3aKPENUTh 3HAHUSA, BO-BTOPBIX,
OpUOOPECTH  COOTBETCTBYIOIIME TICUXOJOTMYECKHE HABBIKM CAMOpPEryJsilUUd U
CaMOKOHTpOJsl. VIMEHHO Takue HaBBIKM HE TOJBKO MOBBIMAIOT A()PEKTUBHOCTD
MOJITOTOBKH, MO3BOJIAIOT 00Jiee YCIEIIHO BECTU ce0sl BO BpeMs BBIIIOJIHEHHS T€CTa, HO
¥ BOOOIIE CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB MBICIUTEILHON pabOTHI.

Pewenue 3a0au

UtoObl pemieHue 3anad 1Mo (U3UKE HE BBI3BIBAJIO 3aTPYAHEHUN, Mpejjaraem
Cle0BaTh MPU PEIICHHUU JIFOOOU 3a/1aun  CIeAyIoled YHUBEPCATbHOM HMHCTPYKIUU.
CoBepIlIeHHO HE BaXXKHO, HYKHO JIM PEIIUTh 3aJayy Ha JBUKEHHUE WIIM y3HATh, KAKOE
KOJIMYECTBO TEIUIOTHI Q BBIIETUTCA B X0/1€ U300apHOTO Mnpoluecca. JaHHas UHCTPYKIUs
HE /1aCT OTBETA HAa KOHKPETHYIO 33/1auy, HO MOKET CJENATh €€ pelieHre 00yee MpoCcTbIM
U OBICTPBIM.

o He cnemmre n He nanukyirte! Kak npaBuno, ctanaapTHble 3a/1a4u OOJIbIIMHCTBA
KypCOB pEIIAIOTCS B OJHO WM JBa (HY JaaHO, TpU) [JEHUCTBUS, U HHYETO
CBEPXCJIOKHOTO B HUX HET. [IepBbIM /1€JI0M BHUMATEIBHO MIPOYUTANTE YCIOBUE 3aa4U
U OCMBICIIMTE, YTO B Hell TpeOyercss HaWTU. O3HAKOMBTECH C MOXOXKUMHU MPUMEPAMHU
perieHus 3aaa4 1mo Gusmnke.



o Tenepp moxno opopmirath «JAHO». AkKypaTHO BBIIUIIMTE BCE 3aJaHHbIC
BEJIMUMHBI U HE 3a0bIBaiiTe O pa3MepHOCTSAX. PasMepHOCTH BENWYHH IeIeco00pa3HO
cpa3y nepesectd B cuctemy CH, 4ToObI TOTOM HE 3aIyTaThCs B BBIYUCICHUSX.

o Ouenp Baxusblii myHKT: PUCYHOK. BepHblil NOSACHAOMNIM PUCYHOK K 3aJa4e —
ATO 3aJIOr yCIleXa W IMPaBWIBHOIO peleHus. Busyanuzanus NaHHBIX OYEHb XOPOILIO
IIOMOT'aeT, U HE CTOUT €€ HeJJoOLeHUBaTh. [loMHUTE, B pU3NUYECKUX 3a7auax BEUHO UTO-
TO MPOUCXOJUT - Iaiba JIETUT MOJA YIJIOM K TOPU30HTY, 3JEKTPOH OoMOapaupyet
IUIaCTUHY, UJCAJIbHBIN a3 coBepIIaeT paboTy, OTELl U ChIH MEHSIOTCS MECTAMH B JIOAKE
u Tak jainee. Tak BOT, He JieHWTeCh W Hapucyite 310! IIpryem He mpocTo Tak, a ¢
YKa3aHHEM JEUCTBYIOIIMUX CHUJ, BEKTOPOB CKOPOCTEM M MNPOYUX [AaHHBIX B 3aj1ade
BEJIMYMH.

o Temepp, xorma Bcd KapTMHAa Yy Hac Mepel IJ1a3aMHM, CIEAyeT IOHSATh, Ha
OPUMEHEHUHU KaKoro (pU3MYecKOoro 3aKkoHa NMOCTpoeHO penieHue Bamel 3amaun. Yacto
9TO MOXKHO Y3HaThb YHCTO MHTYUTHUBHO. ECM B 3amade UAET pedb O Telle, KOTOPOe
JBHUKETCS IO OKPY>KHOCTH, 4 HAUTU HY’)KHO MOMEHT UHEPLMHU, OYEBUIHO, ITO 3a]1a4a Ha
UCIIOJIb30BAHUE 3aKOHOB JUHAMHMKH BpPAILATEIBHOTO ABMKEHMS. Mnu ecnu naH nyTh U
BpEMsl, a4 HAUTU HYKHO CPEIHIOI CKOPOCTh — ATO, KOHEYHO, KNHEMaTuKa. Bo3MoOKHO,
COOTBETCTBYIOIIMNA pa3zen (pU3MKU HEMOCPEJICTBEHHO MEpe/ pelieHueM 3aaaun OyaeT
II0JIE3HO ITOBTOPUTH ITOBTOPHO.

« Hacraso Bpemst nogyMarh, Kak MMEHHO HAalTH UCKOMYIO BEJIMYUHY, 3Has TO, YTO
MBI, COOCTBEHHO, 3HaeM. /i1 yaoOcTBa MOXKETE€ pAaclONOXKHUTh Iepel Tia3aMu
¢usnyeckue Gopmysbl. ITO MOMOKET ObIcTpee cooOpa3uTh, YTO OTKYJla BBITEKAECT U
KaK HaXOJUTCS.

o Pemenme menecooOpa3Ho 3ammcarh CHadaia B o0mieM, OyKBEHHOM
Buge. Dopmyiy ¢ OykBaMHM HY’KHO NPHUBECTH K MAKCHUMaJIbHO IMPOCTOMY BHJY, IO
BO3MOKHOCTH yIpOCTHUB €e. [locime 3Toro Moxere noACTaBIATh YUCIOBBIE 3HAYCHUS U
NEPEXOAUTh HEMOCPEACTBEHHO K BBbIUMCIEHUSAM. B KoHUE He 3a0yabTe MNPOBEPUTH
Pa3MEepHOCTh MOJYYeHHOU (PU3UUECKOM BeIMUUHbI. Eciii HYy>)KHO OBLTO HANTH CKOPOCTH,
a MOJIYYWJIUCh KUJIOTPaMMbI, 3HaYUT, TJIe-TO B PEUICHUU CIpsATanach omudka. byabre
BHHUMATEbHBI, U BCE MOIyYUTCA!

KoneuHo, cirydaeTcs U Tak, 4YTO HaJ 3a/1adyeld MPUXOJUTCA MOMOTETh. bBIBAIOT Takue
OpEIIKH, KOTOPbIE HE yNaeTcsi packoJoTh C MEPBOTO pa3a, OCOOCHHO 0€3 JOJIKHOIO
OIBITA.

CamocmosmenvHas pa60ma

Kak 00y4aromneMycsSroTOBUTBCS K CaMOCTOSITENIbHOU padote mo (usuke? Kaxkaprii
MPETNoIaBaTellb CTPEMUTCS K TOMY, YTOOBI €ro OOydaromuecs Ha CaMOCTOSITEIbHBIX
paboTax M 3K3aMeHaX JAEMOHCTPHUPOBAIM BHICOKUH YPOBEHBb 3HAHUU W, CJICIOBATEILHO,
MOJTy4aJld BBICOKHE OTMETKH. BaxkHa mpaBWiIbHAs MOATOTOBKA KOHKPETHO K KaXKIOM
camocTosTensHO paboTe. Kakume coBeThl MOXKET JaTh MpemoAaBaTelb MO TOBOIY
MIOJITOTOBKM 00YYaOIIUXCSI K CAMOCTOATEIbHOU paboTe?

1. Bce TeMbl W BONPOCHI, KOTOPBHIE BBIHOCATCS HA CaMOCTOSITEIbHYIO, HYXHO
pas3aenuTh Ha 3 TPYIIIbL:



* XOPOIILIO YCBOEHBI; ®* HY’)KHO BHUMATEJIbHO IMOBTOPUTH; * HAJI0 pa300paTh U U3YUUTh
TiatenbHo. Cpa3y CTaHET MOHATHO, YeMy TPeOyeTCs yAeInuTh OOJbIIe BHUMAHHUS.

2. PazoOpatbcst ¢ Teopueill. HeT cMmbicia TpeHUpPOBATHCS B PEIICHUU 3a7ad II0
(bu3nke, eciy NPOYHO HE YCBOEH TEOopeTHYecKuil maTepuall. 3yOpexkka naparpadoB —
HE BBIXO/I, TYT BaXXHO, 4TOOBI ObLIO MOHUMaHKE cyTu uHpopmanuu. [locine mpouTeHus
naparpadga 1O HOBOM Teme, Hag0 OTBEeTUTh Ha 3 Bompoca: * Yrto 310 3a
apienue/monstue? * [louemy u Kakum 00pa3zoM OHO MPOUCXOAUT B pealbHOCTH? ¢ Kak
ATO SIBJICHHE MOXXHO BBIPA3UTh B BUE (puznueckon hopmybl?

3. bonpume npaktuku! Korga Tteopuss yCBO€Ha, MOXKHO IMEPEXOAUTh K PEUICHUIO
3a7a4.

Hnousudyanvuulii onpoc, pponmanvHwlii onpoc, beceoa

YMeHue KpacuBO OTBEYaTh HAa BONPOCBHITAKKE,KAK U YMEHUE OT HHUX KpPACUBO
YXOJUTh - XAPAKTEPHU3yeT YMHOTO, 3pYIAUPOBAHHOIO, TPAMOTHOTO W TAKTHUYHOTO
YEJI0BEKA.

OueHb BaXkHO, B TIEPBYIO OUepe/ib, MO0IarojapuTh YeaoBeKa 3a O4eHb HHTEPECHBIH,
3aJlaHHbIM UM Bolpoc. Eciu Bomnpoc, Ha Ba B3I HE ABISETCA TAKOBBIM, TO MOYKHO
NOMYEPKHYTh  TMOJIOKUTEIBHYIO YepTy COOECeHMKA, XapaKTEepHU3yIOUIYI0  €ro
HAYUTAHHOCTb, OCBEJOMJICHHOCTh, KOMIIETEHTHOCTh... Hampumep: «kxak KpacuBO ObLI
3aJlaH BOIIPOC...», «aBTOpP TaKOTO BOMNpPOCAa, HAa CaMOM JeJ€ CIEHHAINCT B 3TOU
OTpaciu...» WIH JaXE «HE OXKUIAJI YCHIBIIIATh TAKOM CEPBE3HBIM BOINPOC OT TaKOU
CUMIIATUYHOM JaMel...». Xopowmo, ecad y Bac B «baraxe» OKaxercs mapy
HECTaHAAPTHHIX (Ppa3-OaarogapHOCTEH.

NmenHo Ttakoe Hawano Bamero pamanora BBI30OBET y OINOHEHTA MPUSTHBIC
ONIYIIEHUS, YTO MOJIOKUTEIBHO CKAXKETCA Ha OTHOLICHUU K Bam. M, BO3MOxHO, ecnu
OH HE JI0 KOHI[a OyJeT yJOBJIETBOpEeH Baiinm 0TBETOM, HE CTaHET «3aBaliuBaTh» Bac
JOTIOJTHUTEIIBHBIMU BOIIPOCAMU O TUCIUIUIMHE AaCTPOHOMHS.

OTBETHMB Ha TOCTABJIEHHBIA BOIPOC, MOMHTEPECYUTECh, HA CKOJIBKO YEJIOBEK €ro
3aJ]aBaBIINM YJOBJIETBOPEH BaIlllUM OTBETOM — 3TO MOXKET CTaTh 3apOXKICHUEM
uHTepecHou nuckyccuu. Y Haobopot, eciiu Bbl He 0YeHb YBEpEHBI B CBOCH MPABOTE, HE
aBaliTe MOBOIA I JaJILHEUIINX Oeces.

Hy, n, koHEeUHO ke, camast Cl10KHasl CUTyalusi, Korjaa Bel He 3HaeTe TOYHOTO OTBETA
Ha [OCTaBJICHHBIN BoIpoc. B aTom ciayuae Bol moxere:

BBICKa3aTh MYyCKail M OMMOOYHYIO, HO CBOIO TOYKY 3pPCHHUS, CKa3aB YTO-HHOYIb
BpoJE: «5 TOUHO HE 3HAK0, HO TyMaro, UTo...»;

MOMPOCUTH PA3PEUICHUS MMOCOBEMATHCS C KOJUIETAMU;

MPOJIOHTUPOBATh CBOM OTBET (OT aHrja. LONg— mivHHBIN), T.€. J1aThb BO3MOXHOCTh
ceOe OTBETUTb HAa HEro MO3XKe, C yKa3aHueM TOYHOU natkl U (opmbl orBeTa: «Ha
JAHHBIT MOMEHT 5 HE MOTY TOYHO OTBETHUTh, HO 1 IOCMOTPIO JTOKYMEHTAIMIO U Yepe3
HEJICIIIO U3JIOKY CBOIO TOUKY 3PEHHS HA CTPAHUIIAX JIMLIEMCKOTO CaTay.

['maBHOE — He OolTech BOIMPOCOB, a TeM OOJiee HEMpPaBHIBHBIX OTBETOB. MHorma,
HaJIM4Kie COOCTBEHHOM TOUYKHM 3pEHUS MOXKET ObITh OLIEHEHO JOCTaTOYHO JOPOTO.

Jlabopamopnas paboma



VYsicHuTe 11e7h BEITIOJTHEHUS paboThl. COCTaBhTE IUIAH JEHCTBUN, HEOOXOANUMBIX IS
JOCTHKEHHUS ITOCTABJIECHHOM LIEJIH.

[IpoBepbTe CBOIO MOATOTOBJIEHHOCTh K BBIIIOJIHEHHIO pabOThl, B clydae
3aTpyAHEHHUI oOpalaiTech K TEOPETUUECKOMY MaTepuainy yueOHuKa.

[IpoBepbTe HAIMUKE HA BalIeM Ja0OPATOPHOM CTOJIE HEOOXOIUMOT0 000PYI0BAHUS
Y MaTepuasoB.

O3HaKOMbTECH C OINMUCAHUEM J1abopaTopHO padoThl. Eciu BO3HUKIM COMHEHUS,
NPOKOHCYJIBTUPYHUTECh y TpernojaBarenss uiau JjabopaHTa. Eciu BONpocoB HeET,
IpUCTYyIaiTe K padore.

Buavane 3amummure B TeTpaab JaTy, HOMep paboThl, TeMy, Leidb U IepeyeHb
IPUMEHSEMOT0 000py10BaHUSI.

KpaTko onuiuTe X0/ SKCIIEPUMEHTA, B CiIydae HEOOXOIMMOCTH paccunuTaiTe LeHY
JEJIEHHs] IIKaJIbl U3MEPUTENbHOro0 Mpuodopa, Hapucyiite cxemy. OOmaymaiite pabory,
3aTeM MPUCTYyNANTe K €€ BBIIOJHEHUIO.

B 1npouecce BBINOJHEHUS H3KCIEPUMEHTA 3aloJHAWTE TaOMUIly pe3yJbTaToB
U3MEPEHUMN Y BBIYUCIICHUN.

Hcnonb3ys pacu€THyo (popmyily, BHIITOJIHUTE HEOOXOAUMbIE PACUETHI, ONPEICIUTE
OTHOCUTEJIbHYIO IOTPEIIHOCTD, 3AMUILIUTE BCE BHIYUCICHUS B TETPAIb.

CdopmynupyiiTe BBIBOJIbI HA OCHOBAHUHU MOJTYYEHHBIX PE3YIbTaTOB, 3aIUIINTE UX B
tetpanu. [Ipu 3aTpyIHEHUH MOKETE UCTIOIB30BATh CIAEAYIOIMNE POPMYIUPOBKHU:

- MIOJTyYHJI HABBIKU UCCIIEIOBAHMUS;

- TTIO3HAKOMMJICA C MMPUOOpaMU K TAaHHOU JIa0OpaTOpHOU paboTe, MpruoOpes HaBbIKU
paboTHI ¢ HUMU;

- HAy4WiICs MOJIydaTh pabouyio GopMyiy /Ui pacueTa onpeaeasieMon pu3ndecKoi
BEJINYUHBI;

- Hay4YwiIcsl cOOMpPAaTh 3JEKTPUUYECKYIO LIETb 10 TOTOBOM CXEME;

- HAyYWICS BBIYUCIIATH CpPEeIHEE 3HAUEHUE IKCIIEPUMEHTAIbHBIX JaHHBIX;

- Hay4WJICS, CPaBHHMBAsl MOJYyYEHHOE 3KCHEPUMEHTAIbHOE 3HAaYeHUE (PU3NYECKOU
BEJIMYMHBI C TAaOJUYHBIMM JTAHHBIMH, OIpPEACNATh MaTepuaj, U3 KOTOPOTO CHENaHBI
UCCIIEyEMBIE TENA.

B koHume 3aHsATMS TNpuUBECTH B TMOPSAOK CTON H claaTh pabodee MEecTo
IIPErnoaBaTeNIo Ui JIaOOpaHTy.

Koumponvnas paboma

KonTtponbHas paboTta sSBASETCS OMHON W3 COCTaBIAIONIMX Yy4eOHOW IeATEIHbHOCTH
oOyyarolerocs 1o oBiaaJeHuI0 3HaHusIMU. K ee BBIOIHEHUIO HEOOXOAMMO MPUCTYUTh
TOJIbKO TIOCJI€ U3YUYEHUS TEM TUCIIUIUINHBI.

Llenpt0 KOHTPOJIBHOW pabOThl SBISETCA ONpPENENIEHUsT KadyecTBa YCBOCHHS
JEKIIMOHHOTO  MaTepuajga M 4YacTU  JUCHMUIUIMHBL, TpEeAHA3HAYCHHOW st
CaMOCTOSITEIILHOT'O U3y4YCHUSI.

3amauu, crosmue mepel OOydYaroIIMMCS TMpU TOATOTOBKE M HANMHCAHUU
KOHTPOJIBLHOM pabOTHI:

1. 3aKkperuieHne NoJy4eHHbIX paHEE TEOPETUYECKUX 3HAHUI;

2. BBIpabOTKa HABBIKOB CAMOCTOSATEIHLHOM pabOThI;



3. BBIICHEHHE MOJATOTOBJICHHOCTH oOOydaromerocs K Oyaymied mNpaKTHYecKon
pabore.

KoHTposibHbIE  paboThl  BBINOJHAIOTCS B ayJUTOpPUHU, MOJ  HaOIIOJIEHUEM
npenojaBarens. TeMa KOHTPOJAbHOM paOOThl M3BECTHA M MPOBOAUTCA OHA TIO
CPABHUTEJIBHO HEJJABHO U3YYEHHOMY MaTepHaly.

[IpenonaBarenb rOTOBUT 3aJlaHus JIMOO MO BapuaHTaM, JUOO WHAMBUIYAIBHO JUIS
Kaxxaoro oOydaromierocsi. [lo copepxkanuto paboTa MOXKET BKIIOYATh TEOPETUUECKUMN
MaTepHall, 3aJa4d, T€CThl U T.N. BBINOJIHEHUIO KOHTPOJIBHOU pabOThI MPEIIIECTBYET
MHCTPYKTAXK MPENOJABATEIS.

KmtoueBpiM  TpeOGoBaHMEM  TpPU  TOJATOTOBKE KOHTPOJBHOM  paboThI
(caMoCTOSITENHHOM PabOTHI) BHICTYIIAET TBOPUECKHUI TMOMX0J, yMEHHE 00pabaThiBaTh U
aHANMM3UPOBaTh HWH(OpPMAIUIO, JeNaTh CaMOCTOSTEIbHBIE BBIBOJABI, OOOCHOBHIBATH
neaecoo0pasHocTh U 3G(PEKTUBHOCTh MpEAjiaraeMbIX PEKOMEHAAIMNH U pelieHui
npo0ieM, YETKO M JIOTUYHO HM3Jaratb CBOM MbICIU. [10Ar0OTOBKY KOHTPOJIBHOW pabOTHI
clelyeT HayMHaTh C IMOBTOPEHMS] COOTBETCTBYIOILETO paszzesia y4eOHHKa, y4eOHBIX
[I0COOUI 1O JAaHHOU TEME U KOHCIIEKTOB JIEKIIUH.

OueHoynbie MaTepuasbl NpU GopMHUpPOBaHUHU Padoyell MPOrpaMmbl
Jucuumiaunsl [1/1.3 ®usnka

Ilacnopm ouenounvix mamepuanos

[Iporpamma yueOHON aucruiumabl «DuU3nKa» HampaBlieHa Ha (POPMUPOBAHUE Y
oOyyaromuxcst (QyHKIIMOHAIBHON TPAMOTHOCTH M METANpEIMETHBIX YMEHHU uepe3
BBITIOJTHEHUE UCCIIEIOBATENbCKON U MPAKTUUECKOMN AeSITEIbHOCTH.

VYcnemHocTh M3yueHusl TUCHMILUIMHBI CBSI3aHA C OBJIAJICHMEM OCHOBaMHU Y4eOHO-
UCCIIEIOBATEIBCKON JCSATEIbHOCTH, TPUMECHEHUEM TOTYUYCHHBIX 3HAHUUN MPU PEIICHUU
MPAKTUUYECKUX U TEOPETHUUECKUX 3aj1au.

B cootBetcTBUM ¢ DI'OC COO 06pazoBanus puzrka MOKET U3ydaThCsl HA 0A30BOM
U yTiyOJICHHOM YPOBHSIX.

Copepxkanue 0a30BOTO Kypca IO3BOJISIET HUCIOJIb30BAaTh 3HAHUS O (U3HUYECKUX
00BEKTax | mpoleccax sl ooecrneueHust 6e30macHOCTH pu OOpaIieHuH ¢ MpudopaMu
U TEXHUYECKUMH YCTPONCTBAMHU; JUISI COXPAHEHHUS 3/I0POBbsi U COOJIOJEHUS HOPM
AKOJIOTMYECKOTO TOBEJCHUS B OKpYXKAloWIeW cpeae; Mg NPUHATHS pElIeHUd B
MTOBCEHEBHOM KU3HMU.

N3yuenue Gpu3uKy HAMIPaBICHO HA JOCTIKCHUE CIICAYIOMINX TICIICH:

- OCBOCHHME 3HAaHUN O (GYHIAMEHTAIBHBIX (PU3WYECKUX 3aKOHAX W TPHUHITUIAX,
JeKAIMUX B OCHOBE COBPEMEHHOW (PM3WYECKON KapTUHBI MHpa, HanOoJiee BAKHBIX
OTKPBITUSIX B 007acTH (U3UKH, OKA3aBIIMX OMPEACIAIONIee BIUSHUE HAa Pa3BUTHE
TEXHUKHU U TEXHOJIOTMH; METOaX HAYUYHOT'O MO3HAHUS IPUPO/IHI;

- OBJAJIEHWE YMEHUSMH MPOBOAUTH HAONIOJEHUS, IUIAHUPOBATH M BBIMOJIHATH
AKCIEPUMEHTHI, BBIJBUIAaTh TMIOTE3bl U CTPOUTh MOJAENIH, IPUMEHATH IOJTYYCHHbIE
3HaHUS 10 (U3MKE ISl OOBSICHEHUS Pa3HOOOPA3HBIX (PU3NYECKUX SBJICHUNW U CBOMCTB
BEILIECTB;

- MPAKTHYECKOE MCIOIb30BaHNE (DU3UUECKUX 3HAHUM;



- OIIEHUBATh IOCTOBEPHOCTh €CTECTBEHHOHAYYHON WH(OPMAITUH;

- pa3BUTHE I[I03HABATCIIBHBIX WMHTEPECOB, HHTEIUICKTyAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEM B Tpollecce MNPUOOPETEHUsT 3HAHUM U yYMEHUHM 1o ¢U3UKEe C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  WCTOYHHUKOB  HMH(POpMAIMM W COBPEMEHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTHIA;

- BOCIUTaHUE YOEXKICHHOCTH B BO3MOXXHOCTH IIO3HAHUSI 3aKOHOB MPHUPOIbL;
UCIIOJIb30BaHUS JOCTHKEHUN (DU3UKU Ha OJIaro pa3BUTHUS YEJIIOBEUECKON ITUBUITU3AIINH;

- HEOOXOJIMMOCTH COTPYJHUYECTBA B MPOIECCE COBMECTHOTO BBIMOJHEHHS 3ajad,
YBAXUTEJIBHOTO OTHOIICHHUS] K MHEHHUIO OIIMOHEHTa MpHU OOCYXKIECHUU Tpodiem
€CTECTBEHHOHAYYHOTO COJICPKAHUS;

-TOTOBHOCTHM K  MOPATbHO-ITHYECKOW  OIEHKE  HKCIOJB30BAHMS  HAyYHBIX
JOCTIDKEHUN, UYyBCTBAa OTBETCTBEHHOCTH 3a 3alllUTy  OKPYKAIOIIEH  Cpessl;
UCIIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUA W YMECHUN IS PEIICHUS TPAKTUYECKUX 3a7a4
IIOBCEIHEBHOM  JKW3HHM, obOecrneuyeHuss  0€30IIaCHOCTH  COOCTBEHHOM  KW3HH,
pallMOHANILHOTO  MPUPOJAOINONL30BaHUA U OXPaHbl  OKpYyXKarolmeh cpeapl U
BO3MOXXHOCTSIMH TPUMCHCHHUS 3HAHUM TP PEIICHWH 3a]a4, BO3HHUKAIOIIUX B
nocyeayoliei npodeccuoHaabHON AeATeTbHOCTH.

Ilhanupyemvie pezyromamol 0céoenus yuedoHou OUCYUNIUHBL

B pesynbTaTe u3ydeHus TUCHUTIITUHBI:

OOyuaronuiics Ha 6a30BOM YPOBHE HAYUUTCS:

— JIEMOHCTPUPOBATh HA MpUMEpax pojib U MecTo GU3UKU B (HOPMUPOBAHHUH
COBpPEMEHHOW Hay4YHOW KapTHHBI MHUpPA, B pPa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B PAKTUYECKON IEATEIIBHOCTH JIFOACH;

— JIEMOHCTPUPOBATh Ha NpUMEpax B3aWMOCBS3b MEXIy (U3UKOM U IPYTHUMH
€CTECTBEHHBIMHU HayKaMU;

— YCTaHaBIIMBAaTh B3aWMOCBS3b €CTECTBEHHO-HAYYHBIX SIBICHUW U TMPUMEHSTH
OCHOBHBIE (DU3MUECKUE MOJICITU JJISI UX OTHCAHUS U OOBSICHEHUS;

— HCIIOJIB30BaTh HHGOPMAITHIO GU3HUECKOTO COACPIKAHMS NP PEIICHUU YUCOHBIX,
NPaKTHYECKUX, TPOEKTHBIX M UCCIIE0BATEIbCKUX 3a/1a4, HHTETPUPYsI HHPOPMAIUIO U3
pa3IMYHBIX UCTOYHUKOB M KPUTUYECKHU €€ OI[CHUBAS;

— pasnuyaTth ¥ yMETh MCIOJB30BaTh B yU4eOHO-HUCCIEIOBATENIbCKON NIE€ATEIbHOCTH
METOJbl HAy4YHOI'O IO3HaHUA (HaONIOEeHHE, OMHUCAHHWE, U3MEPEHHE, SKCIEPUMEHT,
BBIJIBUKCHUE THUIIOTE3bI, MOJICTUPOBAHUE U Jp.) U (OPMBI HAYYHOTO TTO3HAHUS ((PaKTHI,
3aKOHBI, TEOPUH), IEMOHCTPHUPYS HA MPUMEPAX UX POJIb U MECTO B HAYYHOM MMO3HAHUHY;

— TMPOBOJUTH NPSIMbIE U KOCBEHHBIC M3MEHEHHs (PU3NYECKUX BEIMYUH, BHIOMpAs
U3MEPUTENbHBIC MPUOOPHI C YUETOM HEOOXOAMMON TOYHOCTH M3MEPEHUH, TIIaHUPOBATh
XO0JT HW3MEpEeHu#l, TMoJlydyaTh 3HAUYCHHE M3MEPSIEMON BEIWYMHBI M  OILICHHUBATH
OTHOCHUTEJbHYIO MOIPEUIHOCTh 1O 3aJlaHHBIM (popmyIiam;

— TNPOBOJUTH HCCJIENOBAHUS 3aBUCUMOCTEH MEXIY (U3NYECKUMHU BEIMYMHAMM:
IPOBOJUTH U3MEPEHUS U ONPEIETSATh Ha OCHOBE UCCIIEOBaHUS 3HAYCHUE MMapaMeTPOB,
XapaKTepU3yIOMINX JAaHHYIO 3aBHCHUMOCTh MEXAYy BEIUYMHAMU, U JIeJaTh BBIBOI C
yUETOM IMOTPEIIHOCTH U3MEPEHUH;




— HCIIOJIb30BaTh [JISl OMMCAaHUs XapaKTepa MpOTeKaHus (PU3MYECKHX MPOLIECCOB
dbu3nuecKre BEIMYUHbBI U IEMOHCTPUPOBATH B3aUMOCBS3b MEXKIY HUMU;

— HCIIOJIb30BaTh ISl OMMCAaHUsl XapaKTepa NpPOTeKaHus (PU3MYECKHX MPOLIECCOB
(du3ryUecKre 3aKOHbI C YY4ETOM IPaHUI] KX TPUMEHUMOCTH;

— pemiaTh Ka4eCTBEHHBIC 3a7aud (B TOM YHUCIIE M MEXKIIPEAMETHOTO XapaKTepa):
UCTIONB3YSl MOJenH, (PU3UYEeCKHe BEIWYMHBI W 3aKOHBI, BBICTpAMBATh JIOTHUECKU
BEPHYIO LIEMOYKY OOBSICHEHHs (0Ka3aTEeNbCTBA) MPEUIOKEHHOTO B 3ajade IMpolecca
(sIBIIEHUA);

— peliaTh pacyeTHbIe 3aJaud C SBHO 33aJaHHOW (PU3UUYECKOW MOJENBIO: Ha OCHOBE
aHalM3a YCJIOBHS 3a/lauyd BBIACIATh (DU3UYECKYI0 MOJEeib, HAXOIUTh (QU3nyYecKue
BEJIMUMHBI M 3aKOHBI, HEOOXOJUMBIC W JOCTATOUHBIC IJISI €€ PEeUICHHs, MPOBOJIUTH
pacueTsl U IPOBEPSATH MOTYUCHHBIN pe3yibTar;

— YYUTHIBAaTh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3HUECKUX MOJEICH TpH
pereHn (PU3NIECKUX U MEKIIPEIMETHBIX 3a/1a4;

— WCTONB30BaTh MH(POPMAIMIO M TPUMEHITh 3HAHUA O NPUHIHMNAX PabOTHI H
OCHOBHBIX XapaKTEPUCTHKAX M3YyUYEHHBIX MAlIWH, MPUOOPOB U APYrHUX TEXHHUUECKHUX
YCTPOMCTB IJIsl PEIICHUS MPAKTHYECKHUX, y4eOHO-HUCCIEeNOBATEIbCKUX W TMPOCKTHBIX
3amad;

HCIIONb30BaTh 3HAHUS O (PU3MYECKHMX OOBEKTaX M IMPOIeccax B TOBCETHEBHOM
KU3HM g obecrieueHrss O€30MacHOCTH TpH  OOpalieHuu C  [pudbopamMu |
TEXHUYECKUMHU YCTPOMCTBaAMH, HJsi COXpaHEHHsI 30pOBbS U COOJIIOJIEHUS HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKpYXaloleh cpene, Uisi TPUHSATUS pelieHUud B
TIOBCETHEBHOM JKU3HHU.

OOyyaroruiics Ha 6a30BOM YPOBHE IMOTYYUT BOSMOXKHOCTh HAYUYUTHCS OOBSICHSTh:

— - CMBICI TOHATHH: (Qu3MUecKkoe sBICHUE, (U3MYECKH 3aKOH, THIIOTE3a,
TEOpHS,BEIIECTBO, II0JIe, B3aWMOJICHCTBUE, 3Be31a, BcelneHHas, AJIeKTPOMArHUTHOE
noJje, BOJHa, (POTOH, HOHU3HUPYIOIIEE U3ITyUEHUE;

— - CMBICT (PU3UYECKUX BEIUYUH: CKOPOCTh, YCKOPEHHE, Macca, CHUJIa, WMITYJIhC,
paboTa, MeXaHWYecKas JHEpPrus, BHYTPEHHSA DHEpPrusi, aOCOJIOTHAs TeMIlepaTypa,
CpenHsisi KMHETHYeCKas HHEprusi YacTHI[ BEIIECTBA, KOJIMYECTBO  TEIUIOTHI,
AJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi, paboTa BbIX0/1a, OKA3aTeNb MPEIOMIICHHS Cpef;

— - cMbIc (U3NYECKUX 3aKOHOB:HBIOTOHA, COXpaHEHHS SHEPruM, UMITyJIbca M
AIIEKTPUIECKOTO 3apsja, TEPMOANHAMHUKH, KJIACCUYECKOU MEXaHUKH,
ANEKTPOJAMHAMUKH, PoTordPexTa;

— - BKJIQJ POCCHUHCKHUX M 3apyOeXHBIX YUYECHBIX,0Ka3aBIINX HAaWOOJbIIEE BIUSHUE
Ha pa3BUTHE (HU3MUECKON HAYKH.

(I)OprI H ME€TOAbI OICHUBAHUA

B pe3ynbrare arrecranmu 1o y4eOHOW JUCIUIUIMHE OCYIIECTBIISACTCS KOMIUICKCHAS
IIPOBEPKA CICAYIOIINX 3HAHUN U YMEHUM:

Ouenxa 3a ycmuwiii omsem (beceda, pponmanvHwiii Onpoc)

O11eHKa «OTJIMYHO» CTAaBUTCSI B TOM CiIydae, ey 00y4aromuics:




o O0OHaApYXXHUBaET MPaBUIIbHOE MOHUMAaHHE buznueckon CYIIHOCTH
paccMaTpUBaeMBbIX SIBICHUM M 3aKOHOMEPHOCTEHM, 3aKOHOB M TEOPUH, NAaeT TOYHOE
OTpEe/ICJICHHE Y MCTOJIKOBAHUE OCHOBHBIX IMOHATHM, 3aKOHOB, TEOPUI, a TaKKE BEPHOE
onpenaesieHre GU3NIECKUX BEJIMUUH, UX €IMHUI] U CTIOCOO0B M3MEPEHUS,

e MPaBWIHHO BBHIMOJHSIET YEPTEKHU, CXEMBI U TPpaPUKH, COMMYTCTBYIOIIUE OTBETY;

e CTPOUT OTBET MO COOCTBEHHOMY IUIaHy, COIPOBOXIAET paccka3 CBOUMHU
npuMepaMH, yYMEEeT NPUMEHSATh 3HAHWS B HOBOW CHUTyallud TIPU BBHIIOJHEHUU
MPAKTUYECKUX 3aJJaHU;

e MOXET YCTaHOBHUTH CBSI3b MEXKIAY M3y4aeMbIMU U paHee M3YYEHHBIMU B Kypce
¢bu3nKM BOMpocaMM, a TaKXKE€ C MaTepUalioM, YCBOCHHBIM MPU HW3YYECHUH JAPYTHX
pEAMETOB.

OlneHKa «XOpOIIO» CTABUTCS, €CIU OTBET YJOBIETBOPSIET OCHOBHBIM TPeOOBaHUSIM
K OTBETY Ha OIEHKY «OTJIMYHO», HO B HEM HE HCHOJIb3YIOTCS COOCTBEHHBIN IJIaH
pacckasa, CBOM MPUMEPHI, HE MPUMEHSIOTCS 3HAHUS B HOBOW CUTyallUM, HET CBSI3U C
paHee M3y4YCHHBIM MaTEpUaIOM M MaTepuagoM, YCBOCHHBIM MPU U3YUYECHHUH JPYTHX
pEAMETOB.

O11eHKa «yJI0BJIETBOPUTEIIBHOY» CTABUTCH,

o ecnu OoJbIIasl 4acTh OTBETA YJOBJIETBOPSIET TPEOOBAHUSM K OTBETY Ha OIIEHKY
«XOpOIIOo», HO OOHAPYKHUBAIOTCS OTIEIbHBIE TPOOENb, HE MPENATCTBYIOIINE
NanbHEHNIIeMy YCBOGHHIO TPOrpaMMHOT0 MaTepuaa; o0yJarouuiicss yMeeT MpUMEHSITh
MOJIYYCHHBIC 3HAHUSl TPU PEIICHHH MPOCThIX 3a7ad C MCHOJIb30BAaHUEM T'OTOBBI
dbopmMyI1, HO 3aTpyAHSETCS MPU PEIICHUH 3aa4, TPeOyIomuX npeodpasoBanue Gopmy.

OlneHKa «HEYAOBIETBOPUTEIHHO» CTABUTCSA B TOM CIIy4ae,

e ecnu oOydarouuiicsi HE OBJIaJIel OCHOBHBIMM 3HAHUSIMH W YMEHHUSIMU B
COOTBETCTBHUH C TPEOOBAHUSMHU TTPOTPAMMEBI.

Ouenka mecmogvix pabom

TecToBble 3a/aHUsl  BBINOJHSAIOTCS  HUHAMBUAyaIbHO 0€3  HCIOJb30BaHUS
BCIIOMOTATEIbHBIX Y4YEOHBIX MaTepHaiOB, B MUCbMEHHOM Buje. lIpu BbIMOJIHEHUU
TECTOB  JIOCTaTOYHO  YyKa3aTh BapuWaHT TMPaBWIBLHOTO OTBeTa (0oauH)  0Oe€3
JOTIOJIHUTENIBHBIX KOMMeHTapueB. Kputepuu oreHku:

o 60% mpaBWIBHBIX OTBETOB — OLIEHKA «YJIOBJIETBOPUTEIIHLHOY,

o 80% mpaBWIbHBIX OTBETOB — OILIEHKA «XOPOILIOY»,

o 100% mpaBWIBHBIX OTBETOB — OLICHKA «OTJIMYHO.

Oyenka ymeHuti pewiams paciemmusie 3a0a4u

Ouenka "oTinuuo":

e B JIOTHYECKOM pACCYXJCHUM ¥ pEIICHUU HET OIMMOOK, 3ajada pelieHa
palMoHaIBLHBIM CIIOCOOOM.

Ouenka "xopormio":

e B JIOTUYECKOM pPACCYXKJIEHUM M PEIICHUH HET CYIIECTBEHHBIX OIIMOOK, HO
3ajlaua pelleHa HepalMOHAIBHBIM CIOCOOOM WJIM JIONYIIEHO He OoJjiee JBYX
HECYILIECTBEHHBIX OLINOOK.

Ouenka "yJ10BJIETBOPUTEIBHO":

e B JIOTUYECKOM pACCY>KJIECHUU HET CYIIECTBEHHBIX OIIMOOK, HO JIOMyIleHa
CYILIECTBEHHAs OLIMOKA B MaTEMAaTUYECKUX pacuérax.

Ouenka "HEy10BIECTBOPUTEIHHO":




e HWMEIOTCSI CYIIECTBEHHBIE ONMMMOKN B TIOTUYECKOM PACCYKICHUHU U B PEIICHUM.

Ouenka omeemos Y4auuxcs npu npoeeoeHuu 1abopamopHisix pabom

Ouenka "0TIU4YHO" CTaBUTCS B CIEAYIONIIEM CITyYae:

-nmadopaTopHasi paboTa BBINOJHEHA B TOJHOM o0ObeMe C COOJNIIOJECHUEM
HEO0OXO0IMMOM MOCIIEA0BATEILHOCTH MTPOBEICHUSI ONIBITOB U U3MEPEHUH;

-yUYaluicsl CaMOCTOSTENIPHO W PallMOHAJIbHO CMOHTHUPOBAT  HEOOXOJMMOE
o0opyoBaHUE, BCE OIBITHI IPOBEI B YCIOBHSIX W pEXKHUMaX, OO0ECIECUUBAIOIINX
MOJIy4YeHHUE TMPaBWIBHBIX  PE3yJbTaTOB M  BBIBOJAOB; coONIOAan TpeOOBaHMS
0€3011acCHOCTH TPYy/a;

-B OTYETE MPABWJIHLHO M AaKKypPaTHO BBITIOJIHWJI BCE 3alMCH, TaOJMIIBI, PUCYHKH,
YepTeKH, rpaduKu, BEIYUCICHUS; IPABUIBLHO BBITIOTHUII aHAIU3 ITOTPEITHOCTEH.

Ouenka "xopo1io"cTaBUTCS B CJICAYIOLIEM ClIydae:

BBITIOJTHEHUE J1A0OpaTOPHOU pabOThl YAOBIETBOPSET OCHOBHBIM TPEOOBAHUAM K
OTBETY Ha OIIEHKY "5", HO 00yYarouiics TOMyCTHII HETOYEThl WM HErpyOble OIIHMOKH,
HE MOBJIUSBIINE HA PE3YJIbTAThl BHITIOJIHEHUS PAOOTHI.

Ouenka "y1I0BIETBOPUTEIBHO" CTABUTCS B CICAYIOLIEM CIIydae:

- pe3yJIbTaT BBIMOJHEHHOW 4YacTH J1a0opaTOpHOM pabOThl TAaKOB, UYTO IO3BOJISIET
MOJIYYUTh MPaBWIbHBIM BBIBOJ, HO B XOJ€ MPOBEACHHUS OMbITA M H3MEPECHHUU ObLIU
JOTYIIECHBI OIITMOKH.

Ouenka "HEYIOBIETBOPUTENIHHO" CTABUTCA B CIEAYIOIIEM Cly4Yae:

- pe3yJbTaThl BBHINOJHEHUS JaOOpaTOpHOM pabOThl HE TO3BOJISIOT CJENaTh
IpPaBUJIBHBIA  BBIBOJI, HW3MEPEHHUS, BBIUHMCICHHS, HAONIOACHUS TMPOU3BOIUINCH
HETPABUIIBHO.

Ouenka omeemos 00Y4aroWUXCcst NPU NPOEeOeHUU KOHMPOJIbHbIX pabom

B kaxmoii KOHTpOJBHOU paboTe OIMpENesICHO CBOE KOJMYECTBO OAJIOB, KOTOPHIC
HE00X0IMMO Ha0paTh, YTOOBI MOJIYYUTh COOTBETCTBYIONIYIO OIIEHKY. B 3aBHCHMMOCTH OT
CTEIICHW CJIO)KHOCTH W KOJIMYECTBA HEM3BECTHBIX BEJIIMYMH KaXKJIOW 3aJadu
npucBauBaroTcs 6amisl oT 1 10 15.

0 OamioB BBICTABJISETCS 3a 3a7ady, K KOTOPOM OTCYTCTBYET IOSCHHUTEIHHBIN
PUCYHOK HEOOXOMMBIN JIJIsl PEIICHUS UJIK OH HE COOTBETCTBYET PEIICHUIO.

OreHKa «OTJIMYHOY cTaBUTCA 3a 38-40 Oamios.

OrneHka «xopotio» ctaButcs 3a 39-30 6amios.

OI11eHKa «yJIOBJIETBOPUTEIILHO» CTAaBUTCS 3a 29-20 6aios.

O11eHKa «HEYOBJICTBOPHUTEIIHLHOY» CTaBUTCA 3a MeHee 20 6aioB.

KoHTpPO/1bHO-01I€eHOYHBbIE CPeICTBA
1 cemecTp

Duzuka u €Cm€CI716€HHO'HCZy'{Hbll:i Memoo NO3HAHUS

BBoaHbIl TECT
Bapuanr 1
1Kakwue u3 nepeurcieHHbIX HUKe BeInurH BeKTopHbIe? 1) CkopocTs. 2) Yckopenue. 3)
[TyTs.
A. Tonbko 1.



b. Tosbko 2.
B. Toubko 3.
I1u?2.
. 1mn3.
E. 1,2 u3.
2. Kakas 13 Ha3BaHHBIX HIDKE (PU3MYecKux BeanuuH ckasipHas? 1) Macca. 2) Cuna.
A. Tonbko niepBasi.
b. Tonbko BTOpAs.
B. IlepBas u BTOpasd.
I'. Hu nepBas, HU BTOpas.
. Cpenu otBeToB A-I" HET MpPaBUIIbHBIX.
3. Kakas u3 npuBefeHHBIX HIKE (POPMYII COOTBETCTBYET 3alKMCH YPABHEHUSI CKOPOCTH
IPU PABHOYCKOPEHHOM JBUKECHUU?

N
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J1. Cpenu otBeTOB A-I" HET NPABUIIBHOTO.
4. Tlpu paBHOYCKOPEHHOM JBWKEHWH aBTOMOOWJISE B TEUYEHMH 5 C €ro CKOpOCTb
yBenmamiack ot 10 1o 15 m/c. UeMy paBeH MOTyJIb YCKOPEHUST aBTOMOOMIIS?
5. Kakas n3 npuBeneHHbIX HIDKE (HOPMYJIT BEIpakaeT BTOpo 3ak0H HproToHa?
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6. Kakas u3 npuBeieHHBIX HIKE (OPMYJT BRIpaXKaeT 3aKOH BCEMUPHOTO TATOTCHUS ?
A E=ma.
b. F=uN.
m.m
B. F=G Flezz
I'. F=—kx.

J1. Cpenu otBeTOB A-I" HET MPABUIIBHOTO.
7. Kak IBMXKETCS TENO, €CIM BEKTOPHAs CyMMa BCEX JEHUCTBYIOIIMX HA TEJIO CUJI paBHA
HYJII0?



A. CkopocTb MOXET ObITh paBHA HYIIO WIM OTJIMYHA OT HYJs, HO 00sS3aTeNbHO

HEU3MEHHA BO BPEMEHH.

b. CxopocTh ¢ TeueHreM BpEMEHH BO3PaCTaeT.

B. CxopocTb ¢ TeueHrneM BpeMeHHU yObIBaeT.

I'. CxopocTb Tena 00s3aTesIbHO paBHA HYJIIO.

J1. CKOpOCTb MOCTOSIHHA U HE paBHA HYJIIO.
8. Ilox nevictBuem cwibl 4 H npyxuna yanuawiack Ha 0.02 M. KakoBa XeCTKOCTb
NPy KUHbBI?
9. KakumMu HOCHUTENSIMU DJIEKTPUUECKOTO 3apsiia CO3JaeTCsl JJICEKTPUUECKHM TOK B
MeTaiax?

A. DIIEKTpOHAMU U MOJIOKUTEIIbHBIMU HOHAMU.

b. IlonoXuTenbHBIMU U OTPUIIATEILHBIMUA HOHAMH.

B. DnextponaMu u JbIpKaMH.

I'. [TonoxkuTenbHBIMA HOHAMHU, OTPULIATETbHBIMU HOHAMH U 3JIEKTPOHAMH.

J1. Tonpko 35eKTpOHAMM.
10. Kakoii OykBo# MpUHATO 0003HAYATH SJIEKTPUUECKOE HANIPsDKEHHE?
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aK Ha3bIBAIOT €AMHUILY JIEKTPUUECKOTO COMPOTUBIECHUS ?
KOYJIb.
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12. Hanpsbkenue Ha KoHIaX npoBoaHuka 6 B, ero conporunenne 3 Om. Uemy paBHa
cujia Toka?

JlabopaTopHbie pabOThI
1. [TorpeurnocTyt U3MEpeHU GU3NUECKUX BETUYUH

Mexanuxa

OpoHTANIBHBIN OMpoc, becena
1. Cpennsis ckopocTb.MTrHOBEHHASI CKOPOCTb.
2. Tpaekropus. [Iyte. [lepemenienue.
3. Yckopenue.
4. Tlepemenienue [Jsi  MOPSIMOJIMHEHHOTO PaBHOMEPHOTO U PABHOYCKOPEHHOI'O
JIBUKCHUM.
5. YpaBHEHHSI CKOPOCTH JJI MPSIMOJUHEHHOTO PAaBHOMEPHOTO M PABHOYCKOPEHHOIO
JIBUOKCHUN.
6. YpaBHeHUS NBIXKEHMS ISl MPSAMOJIUHEHHOTO PaBHOMEPHOTO M PAaBHOYCKOPEHHOTO
JIBUKCHUM.



7. IlpsMonuHeliHOe paBHOMEPHOE U PAaBHOYCKOPEHHOE JABUKEHUE.
8. Yacrora.

9. JluneliHas CKOPOCTb.

10. JluneliHoe yCKOpeHHUE.

11. VYrinoBas CKOPOCTb.

12. VYrnoBoe yckopeHue.

13. CBs3b YIi10BOI CKOPOCTH U TUHEHHOMN CKOPOCTH.

14. Cas3b YIiI0BOI CKOPOCTH U YCKOPEHHUSI.

15. 3akonsl HeroToHA.

16. 3akon ['yka. Cuna ynpyrocTs, HaTs>KEHHUS, PEaKIIUUOIOPHI.
17. 3axoH BCEMUPHOTrO TATOTEHUSI.

18. Cuna TspKeCTH.

19. 3aBUCHMOCTBH YCKOPEHHS CBOOOTHOTO MaACHUS OT BHICOTHI.
20. Cuna Tpenus. Buasl cun TpeHus.

21. PaBHOAEWCTBYIOIIAs CHIIA.

22. VMnynbc CUIIBL

23. Hmmnynbc Tena.

24. 3aKOH COXpaHEHHUS UMITYJIbCa. 3aMKHYTAas CUCTEMA.

25. PeaxkTHBHOE OBUXEHUE.

26. AOGCONIOTHO yOpYTyi U HEYIIPYTUH YIaphl.

27. Tlpoekuus BEeKTOpa Ha KOOPAMHATHYIO OCb. BekTop. JleficTBus ¢ BeKTOpamu.
28. Mexanuueckas paboTa.

29. MomuHoCTb.

30. Kunernueckas 3HEprusl.

31. Teopema 0 KHHETUYECKOM YHEPTHUH.

32. TloreHnmayibHas SHEPTHUS APOPMUPOBAHHOTO TEIIA.

33. [TloTeHnmanpHasi JHEPTHsl TeJa, MOJAHATOTO HAJl 3eMJICH.

34. Teopema 0 MOTEHIIMATHHONW YHEPTUH.

35. TlonmHas MexaHUYecKas SHEPTHUs.

36. 3axkoH coxpaHEHHMs SHEpruu 0e3 yyeTa v C y4eTOM CUJIbl TPEHUSI.

JlabopaTopHbie pabOThI
2. 3yuenue 0cOOEHHOCTEM CUITBI TPEHUS (CKOIBKECHHS)
3. JIBmkeHue Tea nod ASHCTBUEM HECKOJIbKUX CHJI
4. TTpoBepka yclIOBUSI pAaBHOBECHUS TET
5. M3yuenune 3akoHa COXpaHEHUS SHEPTHH

KonTtponbnas pabora Nel

3agaua 1 (2 6amna)
OxapakTepu3yiTe BUI JIBIKCHUS, TIPEACTABICHHBIN Ha TpaduKe.

Bapuant | Tun rpadgudeckoii 3aBUCIMOCTH OT BpEeMEHHU Bup rpaduka

1 Cxopoctu /

v



Koopannater \

v

Koopaunatet

v

3amaua 2 (3 6amna)

N3006pa3ute Bce CHITBI, ACHCTBYIONIME Ha TEJIO U YCKOPEHHUE.

Bapuant 3ananue
1 Baron katuTcs 110 HaKJIOHHOM IUIOCKOCTH BHU3.
2 Teno BUCUT Ha TpOCe MOTPYKEHHOE B MaCJIO.
3 Teno, NpUKpPEIEHHOE K MPYKUHE TIOCIIE PACTSHKEHUS MPY>KUHBL, CKOJIB3UT
10 CTOJIY.
3agaya 3 (5 6aioB)
Bapuant 3amanue
Cpennee paccrosiHue Mexay neHTpamu JIyHel U 3emiu npumepHo 60
1 3€MHBIX paJinycoB. Bo CKOJIBKO pa3 yMEHBIIUTCS CUJia TPABUTALMOHHOIO
B3aMMOJICHCTBHS NpeaMmeTa Maccor | Kr u 3emiu, eciau cHadasa MpeaMeT
HAXOJIUTCSl HA TOBEPXHOCTH 3€MJIH, a 3aTe€M Ha JIYHHOU opOuTe?
Teno CKOIB3UT MO TOPU3OHTANBHON MiIOocKOocTU. C KakKol CHIION Teno
2 JABUT Ha IUIOCKOCTb, €CJIM CHJIa TPEHUS, AEUCTBYIOIIAsl HA TEJIO, paBHA 9
H, a xoapdunmeHt TpeHus ckonabxeHus pase 0,27
Teno paBHOMEpPHO IBHXKETCS MO TOPU3OHTAIBHOW IIockocTtu. Cuita
3 JABJICHUS Tesa Ha TIOCKOCTh paBHa 10 H, cuna tpenus 2,5 H. Uemy paBen

KOA(DUIIUEHT TPEHUS CKOTbKEHUS?

3anauda 4 (5 6anioB)

Teno nBuraercs o okpy>kHocTu. OnpeenuTe BEIUUYUHbI, 0003HAYEHHBIE 3BE3/I0YKOM.

ITepuon | Yacrora, | Pammyc, | CkopocTs, | YcKopenue 171083
Bapuat 2 CKOPOCTb,
> © I'n M wm/c . m/c
pazn/c
1 5 * 2 * 10 *
2 - 10 * 15 - :




3agauva 5 (10 GanoB)
Cremnaiite NOSICHUTEIBHBIN PUCYHOK U PEILINTE 3aa4y.

Bapuant 3amaHue
Baron wmaccoit 30 T, ABMXKYIIMICA 1O TOPU3OHTAILHOMY IIyTH CO
1 CKOpOCTBIO 1,5 M/C, aBTOMAaTHYECKH Ha X0y CHEIUISETCS ¢ HEMOABUKHBIM

BaroHoM maccoi 20 T. C Kakoi CKOPOCTBIO ABMIKETCS clienka?

DJIeKTPOIIOoe37], B MOMCHT BBIKIIOUCHHS TOKa HMeN cKopocTh 20 Mm/c.
2 Kakoit myth mpoiiner moe3nm Oe3 BKIIOYEHHUS TOPMO30B JIO TOJIHOM
OCTaHOBKH, ecyii ko3hduimeHnt conpotusnenus paseH 0,005?

Baron ¢ meckom Maccoi 45 T KatuTcs co ckopocThio 10 M/c mo
TOPU3OHTAJIbHOMY IyTH Oe3 Tpenus. HaBcTpeuy BaroHy JETHT CHapsij
3 maccort 300 kr ¢ ropuszoHTanbHOU ckopocThio 1500 m/c. CHapsa mociie
CTOJIKHOBEHHMS C IIECKOM 3aCTPEBAECT B HEM. B Kakyro CTOPOHY U C Kakou
CKOPOCTBIO MOKATUTCS BArOH IMOCJI€ CTOJIKHOBEHHUS CO CHapsiioM?

3agaua 6 (15 OamoB)
3Has ypaBHeHUs nBukeHus X(f), Maccy Tema m Bpemsl ABW)KCHHS ompeaenute: 1)
HAaYaJIbHY}0 KOOpPAMHATY JBIXKYyLIErocs Tena, 2) YCKOpeHue, 3) HaudaJbHyl U
KOHEYHYIO CKOPOCTh, 4) mepeMelleHue, 5) cuily, 6) HadyaabHbI U KOHEYHBI UMITYJIbC,
7) HaYAJIbHYI0 U KOHEUHYI0O KMHETHYECKYIO DHEPrHio, 8) MEXaHHYEeCKyk padoty, 9)
MOIIHOCTb.

Bapuanrt | Macca, kr | Bpewms aBmxeHus, C YpaBHEHHE ABUKECHUS
1 0,1 5 X=3+15t-4t2
2 5 2 X= -5t+t?
3 0,7 15 X= -5-2t

OcHo8bl MONEKYAPHOU DU3UKU U MEePMOOUHAMUKU

dpoHTAIBHBIN OIpoc, becena
1. Ocuosusbie nonoxkennst MKT. Jluddysus. bpoyHoBckoe nBmkeHue.
2. KomnyecTBo BemiecTBa, MOib. MoJisipHass ¥ OTHOCHUTEIHHO MOJIEKYJISIpHAs macca.
Hucno ABoraapo. Yucno gactui.
3. UneanbHpiii  Ta3. AOCOMIOTHBI HyJdb TeMmmepaTypbl. MaKpoCKOMHYecKue u
MHUKPOCKOMUYECKUE MAPAMETPHI.
4. OcnoBHoe ypaBHeHue MKT. Cpennsis kBagpatuuHas ckopocThb. llepexom ot
TeMneparypsl B rpagycax Llenbcus B rpanycel KenbBuna.
5. YpaBuenue MenneneeBa-Knaneiipona. Ypasaenue Knaneiipona. Konnentparus.
6. M3omporecce u ux BuabL. 3akoHsl I'eit-Jlroccaka, laps, boins-Mapuotra.
7. Hacwimenssiit map. JlaBieHre HaCBIIIEHHOTO Tapa.
8. Ucmapenue. CriocoObl yBETHUECHUSI CKOPOCTH HCTIAPECHHUSI.
9. Konpnencarusi.
10. HewnaceleHHbIH Tap.



11. BnaxHOCTb.

12. OtHOCuTENbHAS BIAKHOCTB.

13. AOGcoisoTHas BIaXXHOCTb.

14. TlapuumanbHOE AaBJICHUE.

15. CnocoOwl onipesieiieHus BIaXKHOCTH U YCTPONCTBA MPUOOPOB.
16. IIpaBuna mojib30BaHUS ICUXPOMETPUUECKON TaOIHIIBI.

17. Kunenue.

18. TemmnepaTtypa KUTICHHUS.

19. 3aBucuMOCTh TEMIEPATYPhl KUTICHUS OT JIaBJICHUS.

20. Touka pochl.

21. KonnyecTBO BelecTna.

22. KonudecTBO TEIUIOTHI IPU KUTICHUHU.

23. KomudecTBO TEIUIOTHI TPU U3MEHEHUH TEMITEpaTyphl Tela.
24.  CBoiicTBa )XHIAKOCTEH, Ta30B U TBEPABIX TEIL.

25. Kpucrammueckue Tena. Bugsl KpucTamios.

26. CBoiicTBa KpUCTANIMYECKHUX TEN.

27. CoiicTBa aMOp(HBIX Tell.

28.  KoMIO3UTHI.

29. Auuzotpornus.

30. M3orpomus.

31. AwmopdHble Tena.

32. Jlebopmarus u ee BUIBI.

33. Ympyras u Heynpyras aedpopMarus.

34. Monayns FOHnra.

35. Mexanudeckoe HanpsDKCHHE.

36. 3axon ['yka.

37. ImarpamMma pacTspkeHus (TIpelen ympyrocTd, Tpeaena MNpONOPIHOHATLHOCTH,
npenes IpOYHOCTH).

JlaGopatopHbie paOOThI
6.VccnenoBanue n3o00apHOTO MpoIiecca
/.MI3MepeHne BIaKHOCTH
8.0mnpenenenne kodppuimeHTa TOBEPXHOCTHOTO HATSKEHUS BOJIBI
9.Uzyuenue aedopmanui pacTsIKEHUS

KonTtponbnas padota Ne2

3amaua 1 (1 6amna)
Omnpenennte MOJSPHYIO MAacCy BEIIECTBA.
Bapuant 1 2 3
C2HsOH NaCl CzHs

3amaua 2 (2 6amna)
[To rpaduky u3MeHEeHHUs] COCTOSIHHS UACATBHOTO OJJHOATOMHOI'O Ta3a OMPEJCIIUTE THI
M30MpoIecca U U3MEHEHUE MaKpOIapaMeTPOB.



Bapuant

I'paduk

P
«—
T

\Y)
—
T

3agaua 3 (2 6aioB)

Onpenenure aOCOMOTHYIO M OTHOCUTEIBHYIO BJIAXXHOCTh B BaroHe (Kyrme) moeszia, ecliu

pebGeHOK BO BpeMsl €1bl pa3jiiil BOAY Maccoi M mpu temmeparype t.
2 3

Bapuant 1
m, KT 3 0,2 1
t,°C 15 27 30
V, M3 5 100 15

IMOBCPXHOCTHOI'O CJIOA KUAKOCTH.

HprIHe‘-IHaSI MOJCJIb ITo€3aa C BaroHaMu IIpHU ABWIKCHUHW HCIIBLITBIBACT I[G(i)OpMaHI/IIO

3agaua 4 (5 6amioB)
KuakocTe IBMKETCS MO KaMWLIApHOW TpyOke. o maHHBIM mapameTpaM ONpeIeIuTe
BCJIUYMHY OOO3HAYCHHYIO *, a TaKKEe CHIIY IOBEPXHOCTHOTO HATSHKCHUS M DHEPTHIO

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

d, mm * 1,8 1
g, m/c? 10 10 1.6
h, M 0.1 0.05 *

3amava 5 (5 6amioB)

acTsHKeHUs Mex 1y BaroHamu. OIpeieNIuTe BeIMYUHE]L, 0003HaYeHHBIE 3BE3J0UKaAMU
Bapuant | F. H |6,MIla| S,m®> | E,I'Tla £ 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

OcHo6bl MONEKYIAPHOU DUSUKU U MEPMOOUHAMUKU - RPOOOIHCEHUE

®poHTaNBHBIN Onpoc, becena

1. KonnuecTBO TENIOTHI JJIA IUIaBJICHUA TBCPAOI'O TCIa.

2. JlaBnenwue.

3. Buytpennss sueprusi.




4. Pabora rasza

5. IlepBblii 3aK0H TepMoAMHAMUKU. [IpuMeHeHne nepBOro 3aKoHa TEPMOAMHAMHUKH K
u3onpolieccam. AnuabdaTHBIN Mpoliecc.

6. KI1/] TenoBO¥ MalIMHbBI ¥ UACATBHOM TEINIOBOM MAITUHBI.

7. Bropoii 3akoH TepmoguHaMuki. OOpaTUMble U HEOOPATUMbIE TTPOLIECCHI.

InexmpoouHamura

dpoHTAIBHBIN OIpoc, Oecena
1.3akon Kynona.
2. DNEKTPUUECKUI 3apsij.
3. Teno 3apsikeHo MOJI0KUTETHHO, OTPHUIIATEIILHO, HEUTPATIBHO.
4. DeKTpruYecKoe moJie.
5. HanpsipkeHHOCTh 31€KTPUYEeCcKOro nodist. HanpspkeHHOCTh TOUEUHOT o 3apsia U
IJIOCKOCTH.
6. JIuHUM HaNPSKEHHOCTH SJIEKTPUUYECKOTO TOJIA.
7. IlpuHIMn cynepno3uiuy MoJIeu.
8. CB0oOOIHbIE U CBSI3aHHBIC 3aPSAJIbI.
9. I1poBOHUKH, TUAIEKTPUKHU U TIOTYTPOBOTHUKH.
10. TlonsapHbIH U HEMOISAPHBIN AUIIICKTPUKH.
11. Tonsipuzamnusi AUDIEKTPUKOB, AJIEKTPOCTATUYECKAS WHIYKIHUSA, AUIIEKTpUYECKAs
IIPOHUIIAEMOCTD CPEJIBI.
12. KopoTkoe 3aMbIKaHuE.
13. DnekTpuyeckuii TOK.
14. VYcnoue cymecTBOBaHUs TOKA U JEHCTBUE TOKA.
15. 9JIC. CtopoHHUE CUJIBI.
16. Konnencarop. Bunbr konaercaropoB. CoeTMHEHHE KOHICHCATOPOB.
17. 3axonsl OMa 7151 y4acTKa LENH U MOJHON LEMu.
18. BHyTpeHHee U BHEITHEE CONPOTUBIICHHUE LIETIH.
19. Cuna Toka, CONpPOTUBIICHUE, HATIPSIYKEHUE.
20. MarautHoe mniosne. Jlunuu maruutHou wHAYKIMU. [IpaBuno neBo pyku. [IpaBuiio
Makcgema (OypaBumka).
21. Cuna Amnepa. Cuna Jlopenna.
22. DnexktpomarnuTHas uHAykius. Camounaykius. [Ipasuio Jlenna.
23. MarHuTHBIH MOTOK.
24. PaboTa 1 MOIITHOCTH TOKa, 3aK0oH Jlkoyns-Jlena.
25. IlocnenpoBarenbHOE U MapaIENbHOE COSAMHEHUE TPOBOJHHUKOB.
26.CB0OOOTHBIC 3aps/IbI U CBSI3AHHBIC 3aPSIbl.
27.YcnoBusl CyIIECTBOBAHUS AJIEKTPUIECKOTO TOKA.
28.1Tpubopsl 1u1st U3MEPEHUS CUIIbI TOKA U HAIPSDKEHUS! (CTIOCOOBI OIKITIOUEHHMS).
29. CBepXInpoBOJAUMOCTb.
30. DJEKTPOEMKOCTb.
31. [loTennuman. DKBUNOTEHIIUANIbHAS TOBEPXHOCTb.

JlabopaTopHbie pabOThI



10.0Ompenenenue 3IeKTPOEMKOCTH KOHIEHCATOpa

11.13yuenue 3akona OMa Uil yyacTKa Henu

12 M3mepenune 3/1C u BHYTPEHHETO COMPOTUBICHUS NCTOYHUKA TOKA
13.0Onpenenenue KII/] anexrpoyaiinuka

14.Onpenenenue 3apsiaa dJIEKTPOHA

15.13yuenue sBiI€HUS HIEKTPOMArHUTHOW MHAYKIIUU

KonTtponbshas pabora Ne3

3amaua 1 (1 6amn)
Y cTaHOBUTE COOTBETCTBUE:

Bapuant TekcT 3anaHus BapuaHTsl OTBETOB

Ha 3apsn q, moMeneHHbIN B A)gqE

1 BIEKTPUYECKOE TOJIE,
IICHCTBYET CHJIA ... . b) g/U
[Tpu nepemMeniennu 3apsaa g B

9 PIEKTPUYECKOM T0JIE B) (91-¢2)q
coBepiaercsa pabora, paBHas
. I') Alqg

3 DJIEKTPOEMKOCTb CUCTEMBI
IBYX MPOBOJIHUKOB PaBHA ... . ) EL

3amaua 2 (1 6am)
VYka3zaTh Ha IPABJICHUE CHJIBI, ICHCTBYIONIEH Ha 3apsy] (1 CO CTOPOHBI 3apsija:

1/q; —q,

2\q1— @qz
3 ql@ @qz

3anmaya 3 (2 Gamn)
N300pa3ure ¢ MOMONIBIO CHUJIOBBIX JIMHHM T0OJ€ CHUCTEMbl HEMOJBM)XHBIX TOUYEHYHBIX
3apsA/I0B ¥ IKBUIOTEHIIUAIBHYIO TOBEPXHOCTH:

1 q (=

2 +ql |
3 = G2—

3amaua 4 (2 6anna)
Kamns noxns, Hecymias 3apsan (1, IpU OCBEUICHUH NoTepsuia (mpuoOpena) 3apsa  (e.
Kakuwm cran 3apsin kamim?
Bapuanr 1 2 3
Jz +2e -5¢ +7e




02 [Totepsin | [Ipuodpen | IlotepsiHO
le 2e 2e

3agauva 5 (5 Ganna)
Onpenenure BeIUUUHY 0003HAUCHHYIO 3BE3/I0UKOM.

Bapuant 1 2 3
Cumna, mH 12 * 16
3apsan 1, HKn 4 2 *
3apsn 2, HKn 2 1,8 3
Paccrosaue, cMm * 3 5
JlupnexkTpruyeckas MPOHUIIAEMOCTh CPEJIbI 2 15 2,2

3amaua 6 (5 6amna)
Onpenenuts HANPSKEHHOCTh PE3YyJIbTHUPYIONIETO MOJsi B TOUKE A pacrojoKeHHON Ha
auHuY 3apsigal u 3apsga2, eciu:

Bapuant 1 2 3
3apsial, MxKn 16 4 3
3apsin2, MxKi 2 5 4
Paccrosguuel, cm 3 5 2
Paccrosane2, cm 6 4 5
JnanexTpuueckas 5 21
MPOHUITAEMOCTb CPEJIbI 1,8 '
Pacnonioxenne Touku A Mexny 3apsnamu | 3a3apsapoM] | 3a 3apsmom2

3agauva 7 (10 GamnsoB)
[Inockuit KOHAEHCATOP, COCTOAIIMKA W3 KPYIJbIX IUIACTUH PaIdycoM [, pa3lelicH
MPOCIOWKON C JUAJICKTPHUUYSCKOW MMPOHHUIIAEMOCThI0O €& W TonmuHon d. 3apsikeH
KoHJeHcatop 1o HanpsbkeHus U. Haiitu: 1) emkocTh KoHmeHcaTopa; 2) 3apsan Ha
IUTACTUHKAX; 3) SHEPTHUIO PJIEKTPUUECKOTO TOJIsI KOHIEHCATOPA.

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

3agaua 8 (15 OamoB)
Yetplpe KOHACHCATOpPa COCAWHEHBI B Oarapero, MOAKIIOYEHHYI0 K HCTOYHHUKY
HanpspkeHus. Onpenenute: 1) 0Oy SIEKTPOSMKOCTR; 2) 00mmiA 3apsim; 3) 3apsia Ha
KaKJIOM KOHJICHCATOpe; 4) HApsHKEHUE Ha KaKI0M KOHJEHCATOPE.

BapuanTt 1 2 3
C1, MKD 2 1 3
Ca2, Mk® 1 1 2
Cz, Mk®D 2 3 4




Ca, MKD 4 2,5 2

U,B 100 1000 500

Tum Bce C1 u CartocaenoBaTebHO,
Bce napaensHo
COCIMHEHHUS | IIOCJIEA0BATEIbHO a Cs u C4 mapasnienbHo

Kontponbshas pabora Ned

3amaya 1 (26amm)
KaknMu HOCUTENSIMU 2JIEKTPUUYECKOTO 3apsijia CO3JACTCs DIEKTPUIECKHUM TOK B ... 7

1 | B meramiax A) 2IIeKTpOHAMU U TOJO0XKUTEIbHBIMA HOHAMY,
2 | B YUCTBHIX NOJYIPOBOIHUKAX | b) anexTponamuy;
B DJIEKTPOJIUTAX B) monoXuTensHBIMH WM OTPHUIATEIHHBIMU
3 MOHAMU;
') anexTpoHaMu U JbIpKaMu;
J1) HeT MpaBUIILHOTO OTBETA.

3anmaya 2 (2 Gama)
UTo 03HaYaeT JAHHBIN 3HAK Ha AJIEKTpOCXemMe?

1 2 3

& & F @

3anaya 3 (36ana)

BApUAHT

1 Kakue [eucTBUs 3JIEKTPUYECKOrO TOKA BCErga COMPOBOXKIAKOT €ro
IPOXO0’K/ICHUE Yepe3 JIIoObIe Cpeibl?

2 [Ipy MpOXOXKAEHNUH Yepe3 KaKue Cpepl JIIEKTPUIECKOTO TOKA IPOUCXOIUT
IIEPEHOC BelecTna’?

3 B onHoMm ciywyae B repmaHuil 100aBWIM MSTHBAJIEHTHBIA ¢docdop, a B
JIpyroll — TpeXBaJEHTHbIM Trajumi. KakuMm THUNOM MNPOBOAMMOCTA B
OCHOBHOM 00J1aJJa€T MOJYNPOBOJAHHUK B KAKJIOM cirydae?

3anauda 4 (5 6anaoB)
B pesynprare mnpoTekaHus HSIEKTPUUYECKOTO TOKA Yepe3 KUIAKOCTb BBIACISIETCS
HEKOoTOopasi Macca BeniectBa. OnpeaennTe BeIMYMHy 0003HAUYCHHYIO *.

BapuaHT | Macca, | Cuma | Onexrpoxumudeckuii | Bpewms, ¢ | Hampsokenme, | Comportusie-
MT TOKa, A | SKBHBajeHT, KI/Ki 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 *

3amaya 5 (10 GamioB)



B PE3YIBTATC MPOXOKACHUS IJICKTPHUICCKOTO TOKa 4YCPC3 NHPOBOAHUK MCHACTCA C€ro

temieparypa. OnpenenuTe BeIMYUHbI 0003HAYEHHBIE *.

= B 3 3 = 2 = ~ o_ o °.
S |52 =5 220 | 8§58 c2E 85|88 F80] 25§
& |ES| 52| EEL |8 ScE{E8E5 25| 25| 28° 8ac
S |EE|E2|SET |5 SE|REHSE|EE|85 |88

S | © o E - B Og:( S 8mo (5 :E

@) Q S ~ SIS S = = =
1| * [125| 28 * 05 2 * 58 10
2 20 21 7,1 * 2 * 20 * 5
3 | 5 | = * * 0,6 1 | 15 | 20 *

3amada 6 (15 6amioB)
[To 3amanHBIM TIapaMeTpaM dJEKTPOCXEMBI paccuuTaite: 1) oOlee COmpoTHBICHHUE
nenu; 2) oOmmil Tok; 3) majeHUe HANpsHDKCHWS Ha BHEIIHEW menw; 4) majaeHue
HaIpPSHKEHMS] HA BHYTPEHHEH LIeNH; 5) TOK KOPOTKOTO 3aMbIKAHUSI.

[TapameTpbl 1 2 3
Onc, B 10 20 15
Conportusnenue, OM 2 1 0,5
Buytpennee conporupienue, Om 0,1 0,2 0,5
H—

ok wnE

Konebanus u éonnwvl

OpoHTANIBHBIN OMpoc, becena

MexaHnyeckue KoneOaHus U UX BUJBI.
MexaHuueckue BOJIHBI M UX BUABL. J[1nHa BOHBL. CKOPOCTH BOJIHBI.
AMIUIUTY1a, CMEIIIEHUE, IEPHUO/I, YaCTOTa, (aza.
VYpaBHeHUE CBOOOIHBIX TAPMOHUYECKHUX KOJICOAHUIA.
Masrtuuku. Pacuer nepuosa MaTreMaTuyecKoro U Mpy>KMHHOI'O MasgsTHUKOB.
DNeKTpOMarHuTHbIE KOJeOaHusl.

HepeMeHHBII/I TOK.

(OTKpBITBII/I 3aKkpbIThIN). ['eHepaTop (yCcTpoicTBO, IPUHIUI pabOThHI).
7. BuxpeBoe snekrpuyeckoe moje. Tpanchopmarop (yCTpoicTBO, MPUHIMI PadOTHI,

PEXKUMBI paOOTHI, MPUMEHEHHE).
8. Pesucrop, KOHJAEHCATOP M KATYIIKa B I[EMU IEPEMEHHOTO TOKA.

JlabopaTopHbie paboThI

KonebarenbHblii  KOHTYp

16./3y4enHre 3aBUCUMOCTH TEPHOIa KOJICOaHUSI MAaTEeMAaTHUECKOTO MasiTHUKA OT JTMHBI

HHUTH

17.MIHgyKTUBHOE CONTPOTHUBIICHHE B LIETIH IEPEMEHHOIO TOKA



18. EMKOCTHO€E CONPOTUBIICHHUE B LIEITN IIEPEMEHHOTO TOKA

KonTtponbshas padora Ned

3agaga 1(2 Oamn)

B kakom HAIIPpaBJICHUHU OOJIKCH IIPOTCKATb
3J'I€KTpH‘-ICCKHﬁ TOK B COJICHOHIC, YTOOBI

.
N S

1 | HaGmroanoch OTTaJKUBAaHUE COJICHOWJA OT
MarHura?
CeBepHBIM IONIOC Mar"uTa YyHAISeTCs OT
MeTaJmMueckoro  kompua.  Omnpenenure e
2 | HampaBJeHHE WHIYKIMOHHOTO TOKa B s N
KOJIBIIE.
KakoBo HarpaBieHHe MHIyKIIMOHHOI'O TOKa N -
B [poBogHMKe AB mpu 3aMblkaHuu | |
3 | pa3MBIKaHUHU KJto4a?

3anaua 2 (3 6amia)

HauepTtute amekTpocxeMy, COCTOSIIYIO U3 MOCIEI0BATEIbHO COSTUHEHHBIX 3JIEMEHTOB
B TNPUHATHIX 0003HAYCHUSX, U HAYEPTUTE BEKTOPHYIO JMArpaMMy HaNpsDKCHHM, Ha
KOTOPOM n300pa3ute ob11ee HanpsiKeHue u dasy.

1

Pesucrop, katymkal, KOHJIeHcaTOp, Karymka2

2

Pesucropl, KoHIEHCATOp, KaTyIIKa, pe3UCTOP2

3

KongeHncaropl, pe3ucrop, KOHJIEeHCATOP2, KaTyIIKa

3agaua 3 (5 6amoB)

Onpenenure o NaHHbIM Tpadukam: l)nepuox; 2)4actoTy; 3)UHMKIMYECKYIO YaCTOTY;
S)aMIIuTyly ¥ IEeUCTBYIOIEE 3HaUECHUE; 6)ypaBHEHHE 3aBUCMMOCTH OT BpeMeHu. Bee
BEJIMYMHBI 10 O0cAM rpaduka nansl B cucteme CH.

I'padpux D/1C 100

(o))
o o
N T T T T )

T T /| T
TOKAa -20 / 4
\ '\ . 7/

.\ /\
I"'pacpuk cuib \ o
N |1

I
o
|1 le~ 1




I'paduxk
HANPSOKESHUS

3anada 4 (5 6anion)

JIBa mapasienbHbIX MPOBOJHUKA C CHiIaMu ToKa 110 40 A pacroioKeHbI B BaKyyMe.
1 | Onpenenuts paccTOSTHUE MEXAY IMPOBOJHMKAMH, €CJIM Ha OTPE30K IPOBOIHUKA
nuHoi 80 cM neiictByer cuna 1.6 mH.

DIIEKTPOH JABUKETCS B OJJTHOPOJHOM MAarHUTHOM noJie ¢ uHaykuuen 4 mTn. Halitu
nepuoJ1 00palieHus 3JIEKTPOHa.

MarHuTHbIN IOTOK BHYTPU KOHTYPa, IUIOMIAb ITOIIEPEYHOTO CEYEeHHsI KOToporo 60
3 | cM?, paser 0.3 MBO6. Haiity MHAyKUMIO IIOJIS BHYTPH KOHTypa. Ilome cuuratsh
OJIHOPOJIHBIM.

3anaya 5 (5 6amioB)

3a 5MC MarHUTHBIA TOTOK, MPOHU3BIBAIOIINNA KOHTYp, yObiBaeT ¢ 9 mo 4 mBO.
Haiitn 3/1C uHAYKIMU B KOHTYpE.

C Kakoil CKOPOCTBIO HAJ0 IMEepeMeniaTh IPOBOJHHK, JJIMHA AKTUBHOW 4YacCTH
kotoporo 1 M, mox yriom 60° K JIMHUSIM MHIYKUMA MArHUTHOTO MOJIS, YTOOBI B
npoBojiHUKe Bo30yxkaanack J/1C unaykuuu 1 B? Maaykuus marautHoro nois 0.2
T,

Kakoli MarHUTHBIM MOTOK BO3HHUKAET B KOHTYype€ MHAYKTUBHOCTHIO 0.2 MI'H mpu
cuie Toka 10 A? KakoBa sHEprusi MarHuTHOTO MOJIsl B 3TOM KOHTYype?

3anaya 6 (5 6amioB)

Cuiia Toka B nepBUYHON 0OMOTKe TpaHchopMaropa paBHa 20 A, HampsoKeHUE Ha
1 | knemmax 1200 B. Onpenenure Hanps>KeHUE UM CUITYy TOKa BO BTOPUYHOM OOMOTKE
TpaHcdopmaropa, eciau KodhPuiMeHT TpaHcGopmaliuu paBeH 3.

[TepBuunas ooMoTka TpaHcopmaropa umeer 600 BUTKOB. CKOJBKO BUTKOB BO
2 | BTOpUYHOM O0OOMOTKE, eciu TpaHchopMaTrop mMpeaHa3HAaueH Il TOBBIIICHUS
JNEUCTBYIONIETro 3HaueHus1 HanpsikeHus co 120 no 350 B?

Cuna Toka B mMepBHUYHON 00OMOTKe TpaHchopmaropa paBHa (.2 A, HampspKeHUE Ha
3 | knemmax 220 B. Omnpenenure HanmpssKeHHE W CUTy TOKAa BO BTOPUYHOM OOMOTKE
Tpanchopmaropa, eciu kKodbdunmeHt tpanchopmaruu paseH 0.2.

3anauda 7 (5 OanioB)
Onpenenute HWHAYKTUBHOE WJIM EMKOCTHOE€ CONPOTHUBJICHUE, a TakXKe TMOJIHOE
COMPOTUBJICHUE IETIH 1O JAHHBIM 3HAYCHUSIM.

Bapuant 1 2 3
EMKocTh KOHJIeHCcaTopa, MKD 15 - 12
NHayKTUBHOCTH KaTyliku, Ml 'H - 9) -
ITepuon,c 25 - 5
Yacrorta, I'1g - 50 -
Conportusnenne, Om 15 4 10




3agauva 8 (10 OamoB)

[lenp mepeMEeHHOI0 TOKA COAEPKUT Pa3IUUYHbIE 3JIEMEHTHI (PE3UCTOP, UHAYKTHBHOCTD
WA €MKOCTB).

Hauepture cxemy nenu u onpeaeianTe Cieayolue BeIMYMHbI, OTHOCALIUECS K JaHHOU
LeNY, €CIM OHM He 3aJaHbl B Tabiuie: 1) aMIIUTYyIHOE 3HAYEHUs HaNpsLKeHUs; 2)
aMIUTUTYJTHOE 3HAa4Y€HUs TOKa; 3) HAMucaTh YpaBHEHUE 3aBUCUMOCTH CHJIBI TOKa U
HAnpsDKeHUsT OT BpeMeHu. Haueptute rpaduku KoneOaHU TOKa W HANPSHKEHUS.
YacroTy nnepeMeHHOro Toka npuHath 3a 100 ',

Bapuanat 1 2 3

R, Om - 10 -

xc, Om 5 - -

XL, Om - - 6
JHononuutensubiil napametp | Un=50 B | gm=50MxKin | Im=10 A

Onmuxa

®poHTaNbHBINA onpoc, becena

1. Cget. CriocoOblI omnpeieiieHus CKOpOCTH CBETA.

2. Ilpunuun I'rolirexca.

3. OpOHT BOJIHBL.

4. BosiHOBasi TOBEPXHOCTb.

5. Vroa nagenus.

6. Yron orpaxkenus.

7. Y101 npenoMIICHHUS.

8. Ilpenomnenwue.

9.3aKk0H OTpakeHHSI CBETA.

10. 3akoH mpeToMIICHUS CBETA.

11. IlonHOE BHYTpPEHHE OTPaKEHHE

12. AbGcomoTHBIE ~ ToOKazaTenb  mperomiieHus.  OTHOCHTENBHBIM  MOKa3aTelb
MPEJIOMIICHHUS.

13. KorepeHTHbIE BOJIHBI.

14. YcnoBue MakcuMyMa U MUHUMYMa.

15. VcnoBus HabmoaeHus uHTEpGEepeHIuu, Tudpakiiuu cBeTa.

16. Unrepdepenus ceera.

17. qudpaxus cera.

18. I[lonsipuzoBaHHast BOIHA.

19. ucnepcus cBeTa.

20. IMpunnun [Nolirenca-dpenens.

21. CnocoOs1 HabmoieHust HHTephepeHINH, AUPPAKIIH, TOIIPU3ALUN U TUCTICPCUH.

22. ludppakumronnass pewmetka. Popmyna audpakunoHHoil pewmetku. Ilepuoa
TU(PaKLIMOHHON PELEeTKH

23. Ilpumenenue nunrepdepeHuuu, TMPPaKIuu, NOAIPU3ALUNA U JUCTIEPCHUH.

24. JIunssl u ux Busl. [loctpoenue nzoOpaxxeHus B IMH3aX.



25. OnTuyeckuil EHTp JHMH3BI, (OKYC, (POKYCHOE pacCTOsiHHE, TiaBHas U MmoOOdYHas
ONTHYECKAs OCh.

26. JleicTBUTENbHOE U MHUMOE U300pasKeHUE.

27. YBenudenue auH3bl. OnTuueckas cuiia JuH3bl. DopMyia TOHKOM JIMH3HIL.

28. Cnektp. Bunabl cnektpoB. VYcioBus U crnocoObl HAOMIOJEHUS CHEKTPOB,
CIEKTPaJIbHBIA aHAJIU3.

JlaGoparopHbie paboThI
19.0npenenenue nokasaresns MpeJOMIICHUSI CBETA B CTEKIIE
20.M3y4yenune n300paxeHus: B TOHKOM JIMH3E
21.W3y4yenune naTep(PEepeHIINN CBETA
22. Uzydyenue nudpakimm cBeTa
23.V3yuenue u3nydeHui u cnekTpoB. CreKTpalibHBIN aHATN3

OcHogHble 21emernmol meopuu omHocumenrbHocmu

®poHTaNBHBIN OMpoc, Oecena
1. NHBapraHTHOCTH MOAYJISl CKOPOCTH CBETA B BAKyyMe.
2. IIpyHIMIT OTHOCUTENBPHOCTH DUHIITENHA.
3. [locTynaTel cienuaabHON TEOPUU OTHOCHUTEIIBHOCTH.
4. OTHOCUTENBLHOCTh BPEMEHU, JIJIMHBI, MACCHI.
S. PeITUBUCTCKUI 3aKOH CIIOKEHUSI CKOPOCTEM.
6. B3anmMoCBs3b Macchl U SHEPTUU. DHEPTUs MTOKOS.

Dnemenmul KBAHMOBOU PUIUKU

dpoHTAIBHBIN OTpoc, becena

1. PaqnoakTUBHOCTG.

2. V30TOTIBHL.

3.Ilepuon momypacmana.

4, Monenu aTOMHOTIO siJipa ¥ aToma.

5.0, P, vy wusnydeHus (BO3IECUCTBME MArHUTHOTO M BJIEKTPUUECKOTO  TOJIS,
MIPOHMKAIOIIAsl CTIOCOOHOCTh, TUI YAaCTHULIbI).

6.3ak0oH paAroaKTUBHOTO pacmaja.

7.Pacmanpl o u f.

8. SlnmepHbIe peakUuy U UX BUJIBI.

9. S nepubie cumbl. DHeprus cBs3u. Jedext macchl.

10. Teopus bopa.

11. Ipunnun pa®oTsl Ta3epa.

12. ®ororddexr. 3akon doroadpdexkra. Bumsli u npuuMHa  BO3HHUKHOBEHUS
dotordpdexra. Kpacnas rpanumna pororddexra.

JlabopaTopHbIie pabOTHI
24. Nzyuenus sinenus porosddexra
25.M3yuenHne TpeKoB 3apsiKEHHBIX YaCTHI]



Ouenounblie MaTepuasbl arrecTanuu no aucuunianue IJ1.3 duzuka

1. InddepenuupoBanHblii 3a4eT
1.1 IlepeueHnp BOpoOCOB Ha 3a4ET:

1. Mexanuyeckoe ABUKEHUE: OCHOBHbBIE XapaKTEPUCTUKHU U BUJIbI.

2. KuneMartuka npsMOJIMHEHHOTO PABHOMEPHOT'O JBMYKEHHUSI MaTEPUATbHOM TOUKH.

3. Kunemaruka npsiMOJIMHEHHOTO PaBHOYCKOPEHHOTO JBMKEHUSI MaTePUATBHONU TOYKH.

4. Kunematuka KpUBOJIMHEHHOTO IBHXKEHUSI MATEpPUAIBHOM TOUYKH.

5. Cuina. 3akonsl HproToHa.

6.3akoH BceMupHOTO TATOTeHHS. CHila TSHKECTH.

7.Cuna ynpyrocru.

8. Bec tena. HeBecomocTs.

9. Cuna TpeHus.

10. Umnynbc. 3akoH COXpaHEHHS UMITyJbca. PeakTUBHOE JABMIKEHHE U €T0
MIPUMEHEHHUE.

11. PaGoTta 1 MOIIIHOCTb.

12. MexaHu4deckasi PJHEPrus U €€ BUJIbl. 3aKOH COXPaHEHUsI YHEPTUU.

13. OcHoOBHBIE NOJOKEHUS MOJIEKYISIPHO-KMHETHUECKOM TEOPUH U UX 0OOCHOBAHHUE.

14. Temneparypa. OcHoBHoe ypaBHeHue MKT.

15. VpaBuenue MenneneeBa-Knaneipona. M3onpoiiecchl.

16. dazoBbIit Iepexo KuaKocTh-map. Mcnapenue u konaeHcanus. Kumnenue.

17. BnaxuocTts. [Ipubops! a1 U3MEpEeHHsI BIAXKHOCTH.

18. IToBepxHOCcTHOE HaTsDKeHHE. CMaunBaHue. KanmuisipHbie SBICHUS.

19. Crpyxkrypa TBepaoro Tena. Kpucrammsaius v TUIaBJICHUE TBEPIbIX TE.

20. MexaHUYEeCKHE CBOMCTBA TBEPBIX TEIL.

2. TecroBblie 3ananns. O1eHKa MO pe3yjbTaTaM TeCTHPOBAHUS
2.1 TlpumepHsbIe 3aaHUs TECTA:

1. JIunud, Mo KOTOPOU ABMIKETCSI TOUKA TEja, HA3bIBACTCS
a) IEPEMELICHUEM.
0) TpaeKTOpHEH.
B) JIUHUEU JIBUOKEHUSI.
2. YTo oniaymBaeT MmaccaXup TaKCu:
a) mepeMeIieHue.
0) BpeMs MOE3IKH.
B) IPOWICHHBII MyTh.
3. Benocuneauct ener mo gopore. B kakoMm ciiydae ero MOXXHO paccMaTpHBaTh Kak
MaTepUaIbHYIO TOUKY:
a) OH JIBIXKETCs1 0€3 0cTaHOBKU 60 METpPOB.
0) oH uMeeT HEOOIBIION POCT.
B) OH Ipoe3xkaeT pacctosiHue 60 KM.
4. Cucrema 4acoB COBEPILIACT:
a) BpalaTeJbHOE IBUKEHUE.
0) MoCTymaTenbHOE IBIKCHHE.



B) IPSIMOJINHEWHOE JIBUKEHUE
5. IIpouecc n3MEHEHHUSI CKOPOCTH TENa XapaKTEPU3YETCs:
a) IepeMeIIeHUEM.

0) MTHOBEHHOM CKOPOCTBIO.
B) KOOpJIMHATAMU TeJa.

I') YCKOPECHHEM.

2.2 CooTBeTcTBHE MEXTy OalbHOW CHCTEMOM M CHCTEMOH OIICHUBAHHS IIO
pe3yJibTaTaM TECTUPOBAHHUS YCTAHABIMBACTCS OCPEICTBOM CJICIYIONICH TaOIUIIbI:

ITokazarenu
OOBeKT OLICHUBAHUA YPOBEHBPE3YJIBTATOB
Ouenka
OLICHKH pE3yJIbTAaTOB o0yueHust
o0yueHust
Menee 5 .
«HeynoBnerBopuTenbHO» Hwuskuil ypoBeHb
OasioB
OO6yuaroruiics 6-5 G6amioB «Y noBaeTBOpUTEIbHO» | IlOpOTOBBIN ypOBEHD
[ToBbIIEHHBIN
8-7 6amioB «Xoporio»
YPOBEHb
10-9 6amnoB «OTIUYHO» Bricokuii ypoBeHb

3. Ouenka oTBeTa 00y4yaromerocss Ha Bonpocol au¢¢epeHupoBaHHOIO0 3a49eTa
3.1 Onenka oTBeTa 00yJaromerocs Ha BOpoch! AuddepeHIInpoBaHHOTO 3a4eTa

CoJiepkaHue mKaiabl OLICHUBAHUS
DJIEMEHTBI
Heynosier- Y nosnerBopu-
OLICHUBaHUS Xopouo OTnn4HO
BOPHUTEIHHO TEJILHO
CooTBeTCcTBHE
OTBETOB, ITonHOEGHECOOT He3naum- [Tonnoe
3HaYUTEILHBIE
dbopmyIpoBKa BETCT-BHE  IIO TEJIbHBIE COOTBETCT-
MOTPEIIHOCTH
BOIIPOCOB BCEM BOIpocam MOTPEITHOCTU | BUE
(3a7aHuii)
Crpykrypa,
IMOCJIe10Ba-
TEJILHOCTD " CootBeTrcT-
JIOTHKA OTBETA. Heznauu- BUEC
[TonmHoeHeCOOT | 3HAUUTEILHOE
VMeHune  4erTko, TEJLHOEHECOO0 | KPUTEPHIO
BETCT-BHUE HECOOTBETCTBHE
IIOHATHO, TBETCT-BUE Ipu  OTBETE
KPUTEPHUIO. KPUTEPUIO
rpaMOTHO " KPUTEPUIO Ha BCE
CBOOOTHO BOIIPOCHI.
n3J1araThb CBOU
MBICIIN
YMmenue YmMmenue VYMmenue cBs3aTh | YMeHHE ITonnoecoot
YBSI3bIBATh CBsI3aTh BOIIPOCHI TEOPHUU | CBSI3ATH BETCT-BUE




TEOPHIO C
IIPAKTUKOM,

B TOM 4YHUCJIEC B
obOnactu
npodeccroHaIbH
01 paboTHI

TEOPUIO c
MIPAKTUKOU
paboThI HE
MPOSIBJISIETCS.

n IMPAaKTUKH

IIPOSIBIISACTCS
peIKo.

BOITPOCHI
TEOpUu u
NPaKTHKd B
OCHOBHOM
IPOSIBIISIETCSL.

TaHHOMY
KPUTEPHIO.
Croco0-
HOCTBUHTETP
UPO-BaTh
3HAHUSA 51
IPHBJICKATh
CBEIEHUS U3
Pa3IMYHBIX
HAyYHBIX

chep




Ouenounblie MaTepuasbl arrecTanuu no aucuunianue IJ1.3 duzuka

1. Ix3amen
1.1 IlepeueHb BOMPOCOB K 3K3aAMEHY:
. MexaHn4ecKoe ABUKEHHUE: OCHOBHBIE XapaKTEPUCTUKHU U BUIBI.
. Kunemaruka npssMoJIMHETHOTO PaBHOMEPHOTI'O JIBUXKEHUSI MATEPUAIBHOW TOYKH.
. Kunemaruka npssMoJIMHETHOTO PaBHOYCKOPEHHOIO JIBMXKEHUSI MATEPUAIBHOU TOUYKH.
. Kunemarnka KpuBOJIMHEMHOTO ABHKEHUS MAaTEPUAIIBHON TOUKH.
. Cuna. 3akonsl HeroTOHa.
. 3aKOH BCEMUPHOTO TAroTeHUs. Cuia TAKECTH.
. Cuna ynpyrocru.
. Bec Tena. HesecomocTs.
. Cuna TpeHus.
10. Umnynibe.  3aKOH  COXpaHEHUs WMIyJbca. PeakTUBHOE [IBIDKEHHE U €ro
IPUMEHEHHE.
11. PaGoTa 1 MOIIHOCT.
12. Mexanuueckasi HEprusi U €€ BUbl. 3aKOH COXPAHEHUS YHEPTUU.
13. OcHOBHBIE MONOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U UX 0OOCHOBAHHE.
14. Temneparypa. OcHoBHoe ypaBHeHue MKT.
15. VYpasuenune Menneneesa-Kinaneiipona. M3onporeccsl.
16. BuyTpennsis aHeprusi. Pabora rasa.
17. IlepBblii 3aKOH TEPMOJMHAMUKH U €r0 IPUMEHEHHE K n3ompoleccam. AnnabaTHbIi
nporecc.
18. TernoBbie apuratenu. KIIJ[. Btopoii 3akon TtepmomuHamuku. OOpaTumbie U
HeoOpaTUMBbIE MPOIIECCHI.
19. ®a3oBwIi mepexo1 KUAKOCTh-Tap. Micnapenue u koHaeHcanus. Kunenue.
20. BnaxHoctb. [Ipubops! 17151 U3BMEepeHus BIaKHOCTH.
21. [ToBepxHocTHOE HaTspkeHUE. CMaunBanue. KanuisipHbie sIBJICHUS.
22. CtpykTypa TBepaoro tena. Kpucrammmsanus v miaBieHue TBEPbIX TEIl.
23. MexaHMYeCKHe CBOMCTBA TBEP/IBIX TEIL.
24. DnexTpudecKui 3apsal. 3aKOH coXpaHeHus 3apsiaa. 3akoH KyroHa.
25. DNEKTPUYECKOE TOJIe U ero XapaKTepucTuku. [IpuHIUI Cynepro3UIMu MOJEH.
26. PabGoTa cuit 3JIeKTPOCTATUHIECKOTO TIOJIA.
27. IloreHnman. DKBUIIOTECHIIHAIbHAS TTOBEPXHOCTD.
28. DnekTpudecKoe 1oJie B BemecTBe. [IpOBOJHUKH W TUAJICKTPUKHA B DIICKTPUUECKOM
noJie.
29. DnexktpoemMkocTh. KonaeHcaTop. DHEpTHsi KOHICHCATOPA.
30. ITocTosTHHBIN >EKTPUYECKHU TOK M €r0 XapaKTepuCcTHKH. 3akoH OMa A yyacTka
TETH.
31. 3akon Oma mis ywactka uenu. [locnenoBarenbHoe M MapauiebHOE COEIUHEHUE
POBOJHUKOB. PaboTa, MOITHOCTH U TEIJIOBOE JIEUCTBHE TOKA.
32. DJIC. 3akon Oma aiis nojHoM 1ienu. KopoTkoe 3aMbIkaHUeE.
33. DnekTpuyeckuii TOK B Metaiiax. CBEpXIPOBOIUMOCTb.
34. DneKTpUYeCKnil TOK B PaCTBOPAX U PACILIABAX AIICKTPOIUTOB. DIEKTPOIH3.

OCOoOoO~NO OIS, WN K-



35. DeKTpUYECKUi TOK B BaKyyMe.

36. DIeKTpUYECKUi TOK B rase.

37. DneKTpuyeckuii TOK B  MOJYNPOBOAHMKAX. [lolympOBOJHUKOBBIA  HOA.
Tpaun3ucrop.

38. MarauTHoe€ 1oJjie U ero XapakTepUCTUKU. 3aKOH AMIiepa.

39. Cuna Ammepa u Jlopenma.

40. MarauTHbIN TOTOK. 3aKOH JIEKTpOMarHuTHON uuaykuuu. [IpaBumio Jlenmna.

41. MarauTHsli notok. MaaykTuBHOCTE. CaMOMHTYKITHS.

42. Mexanudeckue KojaeOaHusl.

43. MexaHn4eCcKre BOTHBI.

44. 3ByKOBBIE BOJIHBI U UX XapaKTEPUCTHUKHU.

45. CBoOOHBIC 3JICKTPOMArHUTHBIC KOJICOAHHUS B KOHTYPE.

46. IlepeMeHHBIH TOK U €ro nonydeHrne. COmpoTHBICHKE B IIETH IEPEMEHHOTO TOKa.
47. IlepeMeHHBIN TOK U €ro nojydyeHue. MHIyKTUBHOCTh B LIENIU TEPEMEHHOTO TOKA.
48. [lepeMeHHBII TOK U €To Moxy4deHne. EMKOCTD B 11enn epeMEeHHOT0 TOKA.

49. Tpancdopmarop. Ilepenaya u pactpeneneHue EKTPOIHEPTUH.

50. DnekTpoMarHUTHbBIE BOJIHBI U X MOJTYYEHUE.

51. IMpuniun [oitrenca. 3akoH otpaxeHus ceera. [loHoe oTpaxeHue cBeTa.

52. [lpunnun [oiirenca. 3akoH MpeOMIICHHS CBETA.

53. JIMH3bI: OCHOBHBIE XapAKTEPUCTUKH U BUJIBI.

54. Uatepdepeniius cBeTa U ee IpUuMEHECHHE.

55. ludpakuus cBeTa u ee mpuMeHEHHE.

56. Jlucniepcust ¥ moJIsIpU3aIusl CBETA.

57. N3nyuenne. CHEKTPHI.

58. ®otorhdexT u ero mpuMEHEHHE.

59. Crpoenue aroma. OnbiTe Pesepdopaa. Anepusie cumnbl. Jledekt macchl.

60. Teopwus bopa. Jlazepsi.

61. PannoaktuBHOCTh. PammoakTwBHBIE TpEBpalleHHs. 3aKOH paJHOAKTUBHOTO
pacraja.

62. SlnepHbie peakuuu: BUAbI U IPUMEHEHHE.

2. TecroBble 3aganus. OueHKa Mo pe3yJabTaTaM TeCTUPOBAHUSA
2.1 IIpumepHbIe 3a1aHUs TECTA:

1. 7 onMHAKOBBIX JUCTOB KPOBEJIBHOTO Xkene3a umeror maccy 490kr. Pazmep kaxaoro
mucta 1*1,5 m. KakoBa TonmmuHa ogHOTrO0 nructa? ( IIOTHOCTH cTaiu 7,8 T/Ky0.cM)

A) 8uMm B) 7Mm C) 6MMm D) Smm
2. Ectp nBa smmka, uMeromme ¢GopMy MPSMOYTOJBHOTO Tapajule/ieluIeia, B
OCHOBAaHHMHM KOTOPOTO JIGKUT KBajpaT. BreicoTa mepBOro smuka B 2 pa3a MCHBIIE
BBICOTBI BTOPOTO SIIIMKA, a IMEPUMETP JIHAa MEPBOro sIIMKa B 2 pa3a OOJblIe, YeM Y
BTOPOT0. Y Kakoro siuka BMECTUMOCTh OOJIbIIIE U 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 xy6a 76,8 T, miomanas Bceil MOBEpXHOCTH KyOa 96 kB.cM. U3 kakoro
MaTepHalia U3rOTOBJICH Ky0?



A) u3 amomunus; 2,7 r/ky0. cm
B) u3 cranu; 7,8 r/xy0. cm
C) u3 oprcrekia; 1,2 r/ky6.cm
D) u3 meau; 8,9 r/ky0.cm
4. U3 nynkra A B myHKT B aBTOMOOMIB mipoexan co ckopocTbio 30 km/4. OOpaTHO 3TO
’KE PacCTOSIHHE OH Mmpoexall co ckopocThio 60 km/4. KakoBa cpeqHsis CKOPOCTh Ha BCEM
nyTu?
A)45km/u B)40 km/u  C) 35 km/u D) 30 km/u
5. Bec kaptonnoro smuka ¢ 50 moxkonagkamu paseH 54 H. Onpeaenuts Maccy OJHOU
IJTMTKY [IOKOJIa/1a, €CJIM Macca mycTtoro siuka 400r.
A) 300r B) 200r C) 100r D) 400r
6. MenHyto netaib Harpeau. YTo mpou3ouaeT ¢ Maccoi, 00beMOM U TNIOTHOCTHIO?
A) Macca yBeIMYHTCS, 00bEM YBEJIIMUUTCS, TNIOTHOCTh OCTAHETCSI HEU3MEHHOM
B) macca yBenuuuTcsi, 00b€M OCTaHETCS HEU3MEHHBIM, MIIOTHOCTh YBEJIUUUTCS
C) macca ocTaHeTcsl HeU3MEHHOM, 00BEM YBEJIIMUUTCS, IUIOTHOCTh YBEJIIMUUTCS
D) macca octaHeTcsi HEU3MEHHOM, 00bEM YBETMYUTCS, TUNIOTHOCTh YMEHBIITUTCS
7. AxBapuym umeer Gopmy kyba co cropoHoit 1M. OH noBepxy HamoJiHeH Bojoil. Bo
CKOJIBKO pa3 OTJINYAIOTCS CUJIBI IABJICHUS HA JTHO M HAa OJIHY OOKOBYIO CTEHKY Ky0a?
A) 2 paza B) 4 paza C) ogunakoBsiD) 6 pa3
8. Ilocne mocagku ppibaka B JOJKY C BEPTUKAIBHBIMUA CTEHKAMHU M IUIOMIAAbIO JHA
4xB.M JI0JIKa MIOrpy3uiiach B Boxy Ha 20cM. OnpenenanTs Maccy peidaka.
A) 65 kr B) 70 kr C) 75kr D) 80xr
9. IlpoBoauTcs maOOpaTOpPHBIA ONBIT: TMepea JUH30M Ha paccTtosHun 20cMm
nomemarT cBeuy. llepenBurasi skpaH, MOJMY4YalOT YETKOE H300paKEHHE CBEYM Ha
paccrosiunu 60 cM OT IuH3bL. Yemy paBHa onTuyeckas cuia JiuH3bl? Kakoe yBennueHnue
JaeT auH3a?
A) 7,6 nutp; 3 B) 6,2 nntp; 4 C) 6,7 nutp; 3 D) 7,2 notp; 4
10.Bo Bpemsi TpeHUpPOBKHM cHOpTCMeH npobexan 6,5 kpyra Juamerpom 100M. Kaxoit
nyTh TPo0OeKal CIIOPTCMEH U YEMY PaBEH €ro MOJIyJIb IepeMeleHUs ?
A) nytb 1xkMm, nepemenienue 0,05 km
B) iyt 2 kM, nepememenue 0,10 km
C) nyts 3 kM, nepemetierue 0,15 km
D) nyTsb 4 kM, nepemerienue 0,20 km
11. B TeyeHue AHS yIWTKA MOJHUMAETCA MO CTOJIOY Ha 4M, 3a HOUb — OMYCKaeTCs Ha
3M. B noHeneNnbHUK YIWTKA Hayajaa BOCXOXKIAEHUE OT MOJIHOXKUsA 10-MeTpoBOro crosioda.
B kakoii neHp Heenu yauTka 100epeTcs 10 BEPIIUHbI cToI0a?
A)BuerBepr B)BusatHumy C) B cy66ory D) B BockpeceHbe
12. Ha ckoabKkO myTh, MPOMAEHHBIM CBOOOJHO MAJAIOUIUM TEJIOM B MOCIEAHIOI
CEeKYHJly TaJieHus, OOJIbIlIe MYyTHU, MPONJACHHOTO TEJIOM B MPEAMNOCICIHIO CEKYHIY
nageHus ( g IpUHATH paBHBIM 9,8 M/KB.C) ?
A) 29,4 M B) 19,8 M C) 9,8 m D)49wm
13. Heob6xoaumo orpenenuts AedekT Macchl sapa kuciaopoaaO, ¢ 3apsaoBbIM YUCIOM
— 8 1 MaccoBbIM uMciIOM 16. Macca siapa kuciaopoaa 15,99491 a.e.Mm., macca mpoToHa
1,00728 a.e.m., neitpona 1,00866 a.e.m.
A) 0,133 a.em. B)O0,144 a.em. C) 0,155 a.e.m. D) 0,166 a.e.m.



14. UYepe3 Kakoll NPOMEKYTOK BpPEMEHH KOJWYECTBO PAJWOAKTUBHBIX aTOMOB
YMEHBIINTCS B 4 pasa y celleHa, €CJIM IIEpUOJ nTosrypacmaaa ero paseH 120 cytkam?

A) 100 cytok B) 170 cytok C) 240 cytok D) 310 cyToxk
15. IIpoBoguuk mimmHOK 30 CM pacmoJIOkKEH ropU30HTaIbHO. Kakoe 3HaueHne 0KHA
UMETh MHIYKUWS MAarHUTHOTO IOJIs, YTOOBI CHJIa TSAXKECTH MPOBOJHUKA Maccol 6 r
ypaBHOBemmMBanach cwiod Ammnepa? Ilo mpoBogHuky TeueT Tok 5 A (mpuuaTbg=10
M/KB.C)

A) 30 MTnB) 40 MTnC) 50 mTnD) 60 mTn

16. Tlepuon nonypacnana ne3us 27 ner. OnpeaenuTb Maccy HepacnaBIIErocs e3us
nocie 135 mer paaMoakTUBHOIO pacmaja, €cilv MepBOHAYallbHAash Macca Le3us 8 Kr.
OTBeT JaTh B IpaMMax.

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

17.0npenenuts paboTy, KOTOPYIO HEOOXOAMMO COBEPUINTH IPHU IMOABEME Ipy3a
maccoit m = 250 kr Ha BeicoTy H = 12 M ¢ nmomonipto nogbeMuuka, eciu ero KIIJ
paseH 80 %.

A) 2850 Ix. B) 3050 Ix. B)350 JIx. C)3750 Ix. D)4050 dx.
18. Msu Gporttien ¢ 3emin co ckopocTeio V = 20 Mc. Ha kakoil BbIcOTE €ro KMHETH-
yeckas dHeprusi OyieT paBHA €ro MOTEHIUAIbHON SHEPIUH.

A)10m. B)I15m. C)20m. TI)25m. D)30wm.
19. Teno maccoit m = 15 kr nojgano Ha BeicoTy H = 8 M. Ha CKOJIBKO yBEIUYUTCS €ro
NOTEHIUAJIbHAS] DHEPTUSI?

A) 1000 Ix. B) 1200 Ix. C) 1400 Ix. D)1600 dx.
20. JIns cxatus npyxkunbl npuiiokera cuna B F= 100 H. Kakas paGota coBeprraercs,
€CJIM NpYy>KHHA cKaTa Ha X=4 cm?

A)4 Ix. B)8 k. C) 12 JIx. D) 16 JIx.
21. OnpenenuTh MOIIHOCTH JIBUTATENs TU(TA, TOJHUMAIOIIETO rpy3 Maccoir My = 300
KI Ha BbIcOTy H =12 m3at=30c?

A) 1200 Br. B) 1600 Br. C)2000 Br. D) 2400 Br.
22. Tponnenbyc maccod M = 12,5 T ABUXKETCS PaBHOMEPHO MO TOPU3OHTATIHLHOMY
yuacTKy iyt anuaoi |= 500 M. Onpenenuts paboTy ABHUraTesci Tpoyuieidyca Ha 3ToM
y4acTKe.

A) 47500 x/Ix. B) 52600 x/1xC) 57900 xIx. D) 62500 xJIx.
23. [logpeMHBINA KpaH MOJHUMAET Tpy3 Maccoi 4,5 T Ha Bbeicory H = 8M. MomHocTh
kpaHa 12 kBt. CkoJIbKO BpEMEHHM 3aTpayeHO Ha OJABEM Irpy3a?

A)25c. B)30c. C)35c. D) 40 c.
24. OnpenenuTh AaBICHUE Tpy3a HAa TOBEPXHOCTh CHEra: CWia, JIEHUCTBYIOIIAas Ha
JTAaHHYIO TTOBEPXHOCTH, paBHsieTcs F = 800H. [Tmomrane moBepxuoctu S= 0,4 M2,

A) 2000 ITa.  B) 2400 ITa. C) 2800 I1a.D) 3200 ITa.
25. TlepBble mon4aca MyTH MBI €Xalli Ha MallluHe co cpeanei ckopocthio V1 =40 km/4,
CJIeAYIONIUE ToI9aca Mbl, IEPECeB Ha BEJIOCUIIE/IbI, €Xalu CO CKOpocThio V2 = 20 kM/u.
OnpenenuTs CPeHIOI0 CKOPOCTh HA BCEM MYTH CIEAOBAHUS.

A) 26 km/u.  B) 28 km/4. C) 30 km/u. D) 32 km/u.



2.2 CoOTBETCTBUE MEXJIy OalbHOM CHUCTEMONW M CHUCTEMOW OIICHHWBAHUS 10
pe3yJibTaTaM TECTUPOBAHUS YCTAHABIMBAETCSI HOCPEJICTBOM CJICIYIONICH TaOJIUIIbI:

IToxazarenu
YpoBeHb
OO0BeKT OLICHUBAHUS
Ouenka pe3yJIbTaTOB
OLICHKHU pe3yiabTaToOB
00yueHus
oOyJeHus
Memnee 5 6amioB | «HeynmoBiaeTBOpUTETHEHOY Hwuskuii ypoBeHb
6-5 6amnoB «Y nosnerBopurenbHo» | Iloporoblii ypoBeHb
OOyuarouuiics [ToBbIIIEHHBIT
8-7 6amnoB «Xoporo»
YpOBEHb
10-9 6amnoB «OT4HO» BrICOKHNI ypOBEHB

2. 301eHKa 0TBETa 00yYaroMIerocsi Ha BOMPOCH SK3aMEHAIIMOHHOTO OuieTa
2.3.1 Ilpumep Ounera ans sx3amena o aucuurune [1J1.3 dusuka

JaJIbHEeBOCTOYHBIN rOCY/IapCTBEHHBI YHUBEPCUTET MyTeil coo01eHus

TILK
MatemaTndeckue u
eCTeCTBeHHOHay‘IHI)Ie
JHUCHUTUINHEI

2 cemecTp,
2022-23 y4eOHblii rox

DK3aMeHanoOHHbIN OmneT Ne 3

10 JUCLIUILINHE

I11.03 ®PUN3UNKA (KOMIUIEKCHBIA DK3aMEH )

HazBanune

JJI HalTpaBJICHUSA HOHFOTOBKI/I/

CIICIIMAIBHOCTH

23.02.01.

Opranwuzaiiyisi IepeBO30K U YIIPABJICHUS Ha TPAHCIIOPTE
(0 BHaM)

BHJI, Ha3BaHUE, MPOQUIE/CIICIIAATU3AIHS

«YTBEpKAAIO»

npeacenatens [IIK

Hacenkuna E. B.
DdUO

« _» .2023T.

1. BbiOepuTe aBa yTBep:KAeHHs, KOTOPble BE€PHO ONHCHIBAIOT [BH)KEHHE ABTOMOOWJIS, W
3alUIIUTe HOMePa, M0l KOTOPbIMHM OHU YKA3aHbI:

1) MakcumanbpHasi CKOPOCTh aBTOMOOMIIS 32 BECh

2) ABTOMOOWMIIb HE IBUTAJICSI PABHOYCKOPEHHO, C

MOJTyJIb YCKOpEHUs

4) ABToMoOUIH OcTaHOBMIICA Yepes 60 c.

10c aBTOMOOWIIL OCTAHOBWICH U

V, mfc)
204 nepuoJ HaOMI0IeHHUs COCTABISET 72 KM/4.
YMEHBIIEHHEM CKOPOCTH.
10} [ i : 3) MuHNMaIBHBIH
' : aBTOMOGMNA 1 M/c?,
% oE R PEWYBNPF® 5) YUepes
0 10 40 60 80 tc

2. Ha pucyHke u300pakeHbl TpH cocyaa c :kuakoctsimu. Ilaomanu
JAHA Ka’KA0T0 U3 cocy10B paBHbl. B nepBom cocyne Haxoautes 3¢up

(wioTHocTs paBHa 800 kr/m%); BO BTOpPOM — BOJa; B TPeTheM —
Oemsun  (maoTtHocTh paBHa 800 Kkr/me).
JKHIKOCTeH P1, P2 M P3 HA JTHO COOTBeTCTBYIOLIEro cocyaa. B orBer

3anMIINTe HOMEPa COCYI0B.

CpaBHuTe JaBJjieHUS

roexaj B 0OpaTHOM HaIlpaBJICHUU.

3
& |




3. [IpounTaiiTe TeKCT U BCTaBbTEe NpONMylleHHbIe cjoBa: 1) coxpaHsiercsi, 2) yBeJlu4yuBaercs,
3) yMeHbIIAETCH.
CioBa B 0TBeTE MOT'YT HOBTOPSATBLCS.

CHOpTCMeH, Inpobirasgd B BBICOTY, OTTAJIKMBACTCA OT IMMOBCPXHOCTHU 3eMiH. HOTGHHI/I&J’IBHaSI OHEPIrus
CIIOPTCMEHA , KMHETUYECKasl SHEpPrusi CIOPTCMEHA IO Mepe MoabEma . B
pe3yabpTaTe TaKoTrO B3aUMOJEHCTBUS CKOPOCTh 3EMIIM MOYTH , TIOCKOJIBKY 3eMJisi UMeeT
OUYeHB OOJIBIIYIO0 MacCy MO0 CPABHEHHUIO CO CIOPTCMEHOM.

4. Ha omHy M3 rpaHeil CTeKJISIHHON NMPU3MbI U3 BO3JyXa MajaaeT Jy4 cBeTa (CM.
puc.). U300pa3uTe npuMepHbId X0/ Jiy4a B IPpU3Me U IOCJe BbIX0/1a CBeTa U3
— CTeKJIa B BO3AYX.

5. U3 oaHOpoaHOM MeTAa/NIMYeCKOil NMPOBOJOKH clejdaH0 KoJblo. HanpsikeHue Ha moJiocax
HCTOYHHUKA TOKAa MNOCTOAHHO. Kak wu3MeHsATCs oO0lIee CcONpOTHBJEHHE H TMOTpPedaseMast
MOIIIHOCTH IIeIH, €CJIH NepeKaYaTeab K nepeBecTu U3 MoJokeHus 3 B moJjio:keHue 2?

I[J'I}I Ka)XOol BeIIMYHHBI OIIpCACIINTEC COOTBCTCTBYIOHII/Iﬁ XapaKkTep

o
“

1 /;ﬁ\ U3MCHEHUS:

|

13 1) yBenuuutcst
\_)/ 2) yMeHbIINUTCA
4 3) HEe UBMEHUTCS
— 3anuiuuTe BBIOpaHHBIE HUQPBI IS KaXI0H (PU3NYECKOW BEITUYMHBI.
Hudps! B 0TBETE MOT'YT IOBTOPSITHCA.

6. Ha pucynke mpeacrasiieH rpa)uk 3aBHCUMOCTH TeMIEPATyphbl BelIeCTBA OT BPEMEHH €ro
HArpeBaHUsl MPU HEU3MEHHOI MOIIHOCTU HarpeBaTes. [lepBoHayanbHO BellecTBO HAXOIHJIOCH
B TBEP/IOM COCTOSIHMH.

BriOepuTe 1Ba BEPHBIX YTBEPXKIEHHUS, COOTBETCTBYIOIINX
JTaHHBIM TpaduKa. 3aMuIIuTe B OTBETE UX HOMEpa.
300 ' 1) Temneparypa 1uiaBienus Bemniectsa pasHa 300 °C.
' 2)B wunrepBane Bpemenu or 1070 30 MUH. BHYTpEeHHSA
SHEPTHUsl BEIIECTBA HE U3MEHSIIACh.
100 £ 3) Teruto€MKOCTh BelecTBa B TBEPIOM COCTOSHUU B 1,5 pasza
MEHbIIIE TETJIOEMKOCTH BEIIECTBA B KHUIKOM COCTOSIHUH.

4)Yepes 40 MuH. OT Hayaja HarpeBaHUs BCE BEIECTBO
HAXOJWJIOCHh B Ta3000pa3HOM COCTOSIHUU.

5)UYepe3 15 MuH. OT Hayaia HarpeBaHMs YacTh BEIIECTBA HAXOJIWJIOCH B TBEPJOM COCTOSHHH, a
YaCTh — B JKHUJIKOM.

I1c C.“

200

A A
100 20 30 40 T

0

7. Ha pucyHke mpejacTaBJieHbl paccTosiHusl Mexk1y myHkTamu A, B u C, a Takke orpaHuveHust
HA CKOPOCTH [BHKE€HHSI HA COOTBETCTBYWOIIMX y4yacTkax mytu. Ha rpaduxe mpeacraBieHa
3aBHCHMOCTh CKOPOCTM OT BpeMeHHM /Jsi aBTOMOOWIS, KOTOPbIH mnpoexaa nytb oT A mo C.
HapymaJj Jin aBTOMOOMIINCT YCTAHOBJIEHHbIE OTPAHUYEHHS HA CKOPOCTH ABM:KeHUs1? 3anumure
pellieHUEe U OTBET.
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8. Uccaenys JIeKTpUYECcKoe CONPOTHBJIEHHE

MeTAINYEeCKOl MPOBOJIOKH, YYUTEIb HA YPOKe COOPAJI 3JIEKTPHYECKYIO Liellb, PeICTABJICHHYI0
Ha pucyHke. [lpnm nepenBukeHun mnoJ3yHka K BI0Jb NPOBOJOKH Yy4yaniuecss Ha0 01214
H3MeHEeHHe SIPKOCTH CBeYeHHs JaMIbl HakaJauBaHus. C Kakoi He/bio ObL1 NPOBEIEH TaHHbIN
onpIT?

9. Bam He00X0AMMO HCCJIEA0BATH, KAK MEHSIETCS JaBJIeHHe BO31yXa IPU U3MEHEHHHU ero 00béma,
ecJIM Ipyrue napaMeTpsbl Bo3AyXa 0CTalOTcs Hem3MeHHbIMU. MeeTcs ciieqyionee 060py1oBanue
(cM. puc.):

— cnabpon (mpubop, nNpM NOMOIIM KOTOPOr0 MOKHO
U3MEHATh 00béM BO3ayXa; CcHIb(GOH TNOAKIIYaEeTCHA K
MaHOMETPY);

— MaHOMeTp;

— COCY/l C BOIOM;

— ropeJjka.

B orBeTe:

1. OnummnTe IKCNEPUMEHTATBHYI0 YCTAHOBKY.

2. Onuuiure MOPSA0K nercTBuii npu NPOBeJAeHUH
HCCJIeIOBAHMS.

10. ITouemy HeJib3sl OTCOEMHATH NMBLIECOC U3 CETH, JePKach 3a Kabeiab?
ITnLecoc

YceTpoicTBO mblIECOCa C MOMEHTaA €ro n300peTeHus B 1860-X IT. 0CTaIOCh B OCHOBHOM IPEKHUM:
3JEKTPOBEHTUWIISITOP, CO3/1aBasi pa3pekKeHHUE B KaMepe, 3acachIBAaeT uepe3 IUIAHT C HacaJKaMH IbUIb
BMECTE C BO3IyXOM H, MPOMyCKas BO3AyX 4Yepe3 HECKOJbKO TbUIeynoBHTENeH ((DHIBTPOB),
BBITAJIKUBACT €r0 HapyXy. B MpOMBINUIEHHBIX MBIJIECOCaX KPYMHBIM Mycop, Momnajas W3 MIIaHTa B
KaMmepy-OyHKep, TZieé CKOPOCTh BO3AYLIHOTO MOTOKA HUXKE, OCEAAaeT Ha AHO. boliee MeNKue 4acTHUIlbL,
BOBJICKASICh B CIHPAJIEBUIHOEC JBMKEHUE B CEMApPATOPE-IIMKIOHE, «HE YIECPKUBAIOTCSI» B IEHTPE
MOTOKa, oOTieTas Ha mnepudeputo. OUIBTPhl TOHKOW OYUCTKH, BBHIMOJIHEHHBIE M3 TOPUCTOTO
MaTepuala, CIIOCOOHBI 3aJIePKUBATh IBUIb Pa3MEpPOM MEHBIIE MHKpOHa. B psme momeneir mepen
TakuM (QUIBTPOM pa3MEellaloT BUXPEBYIO KaMmepy C TI€HHBIM BOJO-BO3AYIIHBIM  CIIOEM,



o0OecrieyMBalOlIUM yJIaBJIMBaHWE NbUIM 3a c4€T €€ cMauyuBaHMs. B Takux mbuiecocax ecTh
crienuanbHblii OyHKep ¢ Bomoi. COBpeMEHHBIE MBUIECOCHl — CIIOXHBIE MPUOOPHI: OHHU OCHAIIECHBI
CHUCTEMOM aBTOMAaTHKH, KOTOpPasi MOKET, HAIIpUMEp, Pearupysl Ha yMEHBIIECHNE Pa3peKEHUs B Kamepe,

Maanr

DNERTHIRIITATETL T RENTIARTODC) upp R

POanTp TONR

WIICTEN

""\ Buxpenan

EAMTRR

Lynkep naa

YILIBOIE I BLI

CUTHAJIM3HPOBAThH
OyHKepa, MemKa QIIbTpa U T.11.

OJICK I,
KOpITyCe TbIIecoca.

(o)

3aI10JIHCHHUHU

IIpaBuia 3kcIUIyaTanuu

1. He

OCTaBJIANTE
nblIecoc 6e3 mpucMoTpa.

BKJTFOUYEHHBIH

2. He otrcoenuusiTe ObLUIECOC OT

CCTHU, ACPKACh 3a KaOeb.

3. He tporaiite BJIa)XHBIMH pyKaMu

BUJIKY WJIA IBLJIECOC.

4. He nomyckaiiTe KOHTaKTa BOJIOC,

najpaceB C€ OTBCPCTUSAMU B

5. He wucnons3yiite mnsuiecoc s

coopa BOOBl U TOPIOUMX BEIIECTB
(OeH3uH, KEpOCHH).
CoJiepkaHue MKaiabl OLICHUBAHUS
DJIEMEHTBI
HeynosnerBopu- | YnosierBopu-
OLICHUBAHUS Xopomuo OTnu4HO
TEJIBbHO TEIBHO
CootBercT-
BHE OTBETOB, | IlomHOE
bopmymu- HECOOTBETCTBUE | 3HAYUTEIHHBIE Hesnauurenrnabpie | [lomHOE
pOBKa o BCEM | MOTPEUTHOCTH MOrPEUTHOCTH COOTBETCTBUE
BOIIPOCOB BOIMpOCcam
(3amanuii)
Crpykrypa,
IoCJIeI0Ba-
TEIbHOCTh U
JIOTUKa
OTBeETA. CooTBeTcT-
IlomHoe 3HAYUTEIILHOE He3nauurennHoe
Ymenune BUE KPUTEPUIO
HECOOTBETCTBUE | HECOOTBETCTBUE | HECOOTBETCTBUE
YETKO, IIpU OTBETE Ha
KPUTEPHUIO. KPUTEPUIO KPUTEPUIO
MOHSTHO, BCE BOMPOCHI.
rpaMOTHO |
CBOOOIHO
n3JjiaraTthb
CBOU MBICJIH
YmMenue YMenue cBg3aTh | YMEHHUE CBSI3aTh | YMeHUe cBsa3aTh | [lomHoe
YBSI3bIBaTh TEOPHIO C | BOIIPOCHI TEOPUH | BOIIPOCHI TEOPHUU | COOTBETCTBUE
TEOPUIO C | MpaKTUKOH u MPAKTUKU | U TIPAaKTUKHA B | JaHHOMY
MPAKTUKOM, paboTHI HE | IPOSABIISACTCA OCHOBHOM KPUTEPHIO.
B TOM YHCJIC | TPOSBIISCTCA. pEIKO. MIPOSBIISICTCA. CrocoOHOCTh




B  o0rnactu UHTETPUPO-
npodeccuoHa BaTh 3HAHUS U
JIbHOU [IPUBJIEKATH
paboThI CBEJICHUS U3
pa3IMyYHBIX
HayYHBIX
cep
[Ipumeuanue: wuTOroBas OIEHKAa (QOpPMUpPYETCS Kak CpenHss apudmeTnyeckas

PE3YJIbTATOB 3JICMCHTOB OICHHUBAHU A




