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Pabouas mporpamma aucturuimasl OOJ[.13 ®usuka paspaborana B coorBerctBun @I'OC COO
(mpuka3 Munoopraayku Poccun ot 22.04.2014 1. Ne 376).
[Tporpamma opreHTHpOBaHA HA YUCOHHUKU:

KacesanoB B.A., ®usuka-10 kxi1. ba3oseiit ypoBenb:— M.: lIpoda, 2014. — 463 c.
KacesnoB B.A., ®usuka-11 kin. ba3oBeiii ypoBeHs: yueOHuK. — M.: [Ipoda, 2014. —
463 c.

Oowas xapakmepucmuKka OUCYUNJIUHbBL

[Tporpamma yuebHO# aucuumuuHbel «DPu3nKa» HampasieHa Ha (HOPMUPOBAHHE Yy OOYyYArOIIUXCS
(GYHKLIMOHATIBHON T'PAaMOTHOCTH M METalpeIMETHBIX YMEHHMH uyepe3 BBINOJIHEHUE MCCIIEJ0BATEIbCKON U
IIPAKTUYECKOU IEATEIbHOCTH.

VYcneuHocTh U3y4eHus TUCLUILIMHBI CBS3aHa C OBJIAZICHHEM OCHOBAaMM y4eOHO-HCCIIE0BATEIIbCKOM
JESTEIbHOCTH, IPUMEHEHUEM IIOJIyYEHHBIX 3HAHUN IPU PEIIECHUU IPAKTUYECKUX U TEOPETUUYECKHX
3ajau.

B cootBerctBun ¢ ®T'OC COO obpa3oBanus (Hpr3HKa MOKET U3Y4aThCs Ha 0A30BOM U yIITYOJICHHOM
YPOBHSIX.

Conepxanne 0a30BOro Kypca MO3BOJSET HCIONB30BaTh 3HAHUA O (UIUYECKUX OOBEKTaX M
mporeccax s oOecredeHuss 0€30MacHOCTH Hpu  oOpallleHMH ¢ NpubopaMu M TEXHUUECKUMHU
yCTpOMCTBaMH; Ui COXPAHEHHUS 370pPOBbsi U COOJIOJEHUS HOPM 3KOJOTMYECKOrO IIOBEJICHUS B
OKpY>Karollel cpesie; A1 IPUHATHS PeLICHUH B IOBCEIHEBHOM KHU3HH.

N3yuenne (us3uku Ha yriryOJEHHOM YPOBHE BKJIIOUACT PACIIUPEHHUE NMPEIMETHBIX Pe3yIbTaTOB H
cojiep>KaHue, OpUEHTUPOBAHHOE Ha MOAMOTOBKY K MOCIEyoLEeMY IpopeccnOHaIbHOMY 00pa30BaHUIo.

W3yueHne MUCHMIUIMHBI Ha YIIIYOJEHHOM YPOBHE MO3BOJSET CHOPMHUPOBATH Yy OO0YYarOIIUXCs
¢usnyeckoe MbIIUIEHHE, YMEHHE CHCTEMaTH3MpoBaTh M 000OIIATh  IOJYyYEHHbIE 3HAHUS,
CaMOCTOSITEJIbHO ~NPUMEHSTh IIOJIyY€HHbIE 3HaHWA JJI1 PpELIEHUs MPAKTUYECKUX U  ydeOHo-
UCCIIEIOBAaTENIbCKUX 3a/la4; YMEHHME aHaJIM3MpOBaTh, IPOTHO3MPOBATh U OLIGHUBATh C IO3ULUH
9KOJIOTMUYECKON 0€30IacHOCTH IOCIEACTBUS ObITOBOM M NPOU3BOACTBEHHOM JEATEIBHOCTH YEJIOBEKA,
CBSI3aHHOM C MCIIOJIb30BAHMEM HCTOYHUKOB DHEPIHH.

B ocHoBy u3yuenus aucuuiinHbl «Pu3nkay Ha yriayOJIeHHOM YpOBHE B 4acTh (POPMHUPOBAHMS Y
o0ydJaroImuxcs Hay4HOTO MHPOBO33PEHHS, OCBOEHHUS OOIEHAYYHBIX METOJIOB IO3HAHMSA, a TaKxkKe
MIPaKTUYECKOIO0 IMPUMEHEHMs] HAYYHbIX 3HAHMM 3al0KeHbl MEXKIpPEAMETHbIE CBSI3M B 001acTu
€CTECTBEHHBIX, MATEMaTHUECKNUX U TYMaHUTapHbBIX HaYyK.

N3ydenue (pu3nKky HanpaBiIeHO Ha TOCTHKEHUE CIEAYIOIUX LIeJei:

- OCBOEHHME 3HAaHMHA O (YHJAAMEHTAJIbHBIX (PU3MUECKUX 3aKOHAX M MPUHIUMAX, JISKAIIMX B OCHOBE
COBpEMEHHOM (M3MUecKOM KapTUHBI MHpa, HamOoJee BaXKHBIX OTKPBHITUSAX B 00JacTH (U3HKH,
OKa3aBIIUX OINpPEAEIAIONIEE BIUSIHUE HA Pa3BUTHE TEXHUKHU M TEXHOJIOTUU; METOAAX HAyYHOIO NMO3HAHUS
MIPUPOJIBI;

- OBJIaJICHHE YMEHUSAMU MPOBOAUTH HAOIIOACHNUS, INIAHUPOBATh U BBIMOJIHATH SKCIIEPUMEHTHI, BBIABUTaTh
TUIOTE3bl U CTPOUTh MOJIEIAM, NPUMEHATh I[OJIyY€HHbIE 3HAHUS MO0 (QU3UKE Uil OOBSICHEHMS
pa3Ho00pa3HbIX (PU3NYECKUX SIBICHUI U CBOWCTB BEILECTB;

- IPaKTUYECKOE UCTIOJIb30BaHUE (PU3NYECKUX 3HAHUIA;

- OLIGHUBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MH(POPMALINY;

- pa3BUTHE IIO3HABATENIbHBIX HHTEPECOB, HMHTEJUIEKTYAJbHBIX W TBOPYECKUX CIIOCOOHOCTEW B
nporecce NMpUoOpeTeHHs 3HAHWM M yMEHUH 1Mo (DU3MKE C HCIHOJIH30BAHUEM PA3IMYHBIX MCTOUYHUKOB
nH(OpPMAaILIUY U COBPEMEHHBIX MH(POPMAIIIOHHBIX TEXHOJIOTUI;

- BOCNIHTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS 3aKOHOB TPHUPOJbI, HCHOJIb30BAHUS
JNOCTHXKEeHUH (pu3nKu Ha 01aro pa3BUTHS YEIOBEYECKON IMBUIIU3ALINN;

- HEOOXOJMMOCTH COTPYJHHUYECTBA B IPOLIECCE COBMECTHOTO BBIIOJHEHHUS 337134, YBAXKHUTEIHHOTO
OTHOIIEHHS K MHEHUIO ONIOHEHTA MPU 00CYXACHUH MPOOJIEM €CTECTBEHHOHAYUYHOTO COepKaHUS;

-TOTOBHOCTH K MOPAJIbHO-ITUYECKON OLIEHKE HCIOJIb30BAaHUS HAYYHBIX JOCTHKEHHH, YyBCTBa
OTBETCTBEHHOCTH 3a 3aIllUTy OKPYKAIOIIEH CPe/bl; UCTOIb30BaHUE MPUOOPETEHHBIX 3HAHUNW M YMEHHI
JUI peLIeHUs] MPaKTUYEeCKUX 3a7ady MOBCEIHEBHOW >KM3HM, oOecredyeHus 0e30MacHOCTH COOCTBEHHOM



XKU3HHM, PALMOHAIBLHOTO MPUPOJIONOJIL30BAHUS U OXpaHbl OKpYXKaroumehd cpeiabl U BO3MOXKHOCTSIMU
MPUMEHEHUST 3HAHWUH TpU PEIICHWH 3a/1a4, BO3HUKAIONIUX B TMOCIEAYIOmEd MpodecCHOHATBHON
NEeSTETLHOCTH.

ba3oBblil YpOBEHB

Qusuka u ecmecmeenHo-HaAYYHbIN Memoo NOSHAHUS NPUPOObL

Ous3uka — QyHAaMeHTadbHas HaykKa O HpUpoie. MeTolbl HAyYHOTO MCCIEOBAaHUS (PH3MUECKUX
sBieHU. MopaenupoBanue (QU3NYECKUX SBICHUH M mporeccoB. DU3MYECKUN 3aKOH — TPaHHUIIBI
MpUMEHUMOCTH. DU3HUECKre TEOPUU U TPUHITUT COOTBETCTBUS. Poib 1 MecTo (u3uku B (HOpMUPOBAHUU
COBPEMEHHOM HAYYHOU KapTHUHBI MUPA, B IPAKTUYECKOM ACATEIBHOCTH JMtojei. PU3nKa U KyJIbTypa.

Mexanuka

['paHuLIBI NPUMEHUMOCTH KJIACCUYECKOM MEXAHMKHU. BaxkHeine KHHEMaTUYeCKUE XapaKTEePUCTUKHU
— IepeMEIIEHNE, CKOPOCTb, ycKopeHue. OCHOBHbIE MOJIEH TEJ U IBUKEHUI.

B3aumoneiicteue Ten. 3akoHsl BcemupHoro tarotenus, I'yka, cyxoro TpeHus. MHepumaibHas
CUCTEMa OTcueTa. 3aKOHbl MexaHuKu HproToHa.

NMinynbsc MaTepualbHOW TOYKU U cUCTeMbl. VI3MeHeHHne U coxpaHeHue umilyibca. Mcnonb3oBanue
3aKOHOB MEXAHHWKH Ui OOBSCHEHHS JBIKCHHS HEOSCHBIX Tel M IS Pa3BUTHA KOCMHUYECKHUX
ucciaenoBaHuil. MexaHnyeckas SHEpPrust CUCTEMbl Tell. 3aKOH COXPAHEHHMS MEXaHWYECKOW HHEpPruu.
Pabota cuiebl.

PaBHOBecue MarepuanbHOM TOYKM W TBEPAOTrO Teja. YCJIOBUS paBHOBECHUS. MOMEHT CHIIBL
PaBHOBecHe xuaKOCTH U rasza. J{BUKEHHUE )KUIKOCTEN U Ta30B.

Mexanuueckue Kosiebanus 1 BOIHbI. [IpeBpaiiienus sHeprun MpH KoJIeOaHUSIX. JHEPTUS BOJHBI.

Monexynapnas gusuxa u mepmoOUHaMuKa

Monekynapuo-kunernueckass teopuss (MKT) crpoeHus BemiectBa U €€ SKCIIEPUMEHTAIbHBIC
J0Ka3aTenbCcTBA. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeIHed KWHETHYECKOW SHEPruH TEIUIOBOTO
JNBUKEHUS 4YacTUll BewecTBa. Mojenp wujeanbHOro rasza. JlaBieHuwe rasza. YpaBHEHHE COCTOSIHUS
WJICANIbHOTO Ta3a. YpaBHeHue MenaeneeBa—Kianeipona.

ArperatHble COCTOSIHMS BellecTBa. MoJieib CTPOEHUS KUIKOCTEH.

Buyrpennss sneprus. Pabora u Temonepeaaya Kak crocoObl M3MEHEHUS BHYTPEHHEW 3HEpTHUU.
[TepBriii 3aK0oH TepMoauHAMUKUA. HeoOpaTuMOCTh TETIOBBIX MpoIieccoB. [IpHHIMIBI AeHiCTBUS TETIIOBBIX
MaIITUH.

Dnekmpoounamuxa

Onektpuueckoe noje. 3akoH Kynona. HanpskeHHOCTh M MOTEHIMAN 3JIEKTPOCTATUYECKOTO MOJIS.
[IpoBoIHMKY, TOTYIPOBOJHUKH U JUANEKTpUKU. KoHaeHcaTop.

[ToCTOSIHHBIN AJIEKTPUYECKUIT TOK. ONEKTPOABIDKYIIAs cuia. 3akoH Oma [ TMOJHOW IIemH.
DONEeKTpUYeCKUii TOK B MPOBOJHUKAX, DOJIEKTPOJIUTAX, IMOJYIMPOBOJHHMKAX, Tra3ax M BaKyyMe.
CBepXIpOBOIUMOCTb.

NHaykuys MarHuTHOTO noJid. JleiicTBUue MarHMTHOTO MOJsl HAa MPOBOJHUK C TOKOM M JBHKYIIYIOCS
3apsokeHHyro yactuily. Cuna Amnepa u cuna Jlopeniia. MarHuTHbIe CBOMCTBA BEIIECTBA.

3aKOH JJIEKTPOMArHUTHOM HWHIYKUMU. OJeKTpoMarHuTHoe mnoine. I[lepeMeHHbIi TOK. SBneHue
caMOUHIYKIMH. UHIYKTUBHOCTh. DHEPTHUs AIEKTPOMArHuTHOTO TIOJIS.

DOnexkTpoMarHuTHbIE Konebanus. KonebarenpbHbINH KOHTYD.

ONeKTpOMarHUTHbIE BOJIHBL. JlMama3oHbBl SJEKTPOMArHUTHBIX H3JIyYEHUH W UX TNPAKTUYECKOE
MIPUMEHEHUE.

I'eomerpuueckas ontuka. BomHOBBIE CBOMCTBA CBETA.

Keanmosas pusuxa. Qusuxa amoma u amomnozo a0pa

['unore3a M. Ilnanka. @otosnekrpuueckuii r3¢pdext. @oton. KopnyckyaspHO-BOITHOBOU JAyaan3M.
CooTHouleHue HeonpeaenaeHHoctel [ eitzenOepra.

[Tnanerapnast monenp atomMa. OObsICHEHHE JIMHEHYATOTO CHEKTpa BOJOPOAa Ha OCHOBE KBAaHTOBBIX
noctynaroB bopa.

CoctaB W CTpOEHHE AaTOMHOTrO sipa. DHEPrus CBS3M aTOMHBIX siiep. Buasl paanoaKkTHBHBIX
MpEeBpAIICHUI aTOMHBIX SIIEP.




3aKoH paJlMOaKTUBHOTO pacmaja. Snepusie peakuuu. Llennas peakius geneHus siaep.
DyieMeHTapHbIe YacTullbl. DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS.

Yruy6sieHHbIH YPOBEHb

Du3uka u ecmecmeeHHO-HAYYHBIU MEMOO NOSHANUS NPUPOObL

®duszuka — QyHgamMeHTanbHas Hayka O Mpupojae. HaydHblii MeTon MO3HAHUA MHpA.
B3anmocBsa3p Mexly (PU3UKOM M APYTrUMU €CTECTBEHHBIMU HayKaMu. MeTOoibl HayqYHOTO
uccaenoBanus (u3ndeckux sBiaeHui. [lorpemuoctn m3mepeHuit GU3NIECKUX BEITUYHH.
MogenupoBaHue SBJICHUNA W MPOIECCOB MPUPOJABL. 3aKOHOMEPHOCTh M CIIy4alHOCTb.
I'panunel mpuMeHuMocTH  (usnyeckoro 3akoHa. Duznyeckue TEOPUU U MPUHIUI
cootBeTcTBUs. Ponb 1 MecTo puzuku B HOpMUPOBAHUKM COBPEMEHHON HAYYHOW KapTHHBI
MUpa, B IPAKTUYECKON JEATEIIbHOCTH JitoAci. DU3KKa U KyJIbTypa.

Mexanuka

[IpenMer M 3a7auM KJIAaCCMUYECKOM MeXaHMKUW. KHHEMaTHyecKue XapaKTEepPUCTUKH
MEXaHUYECKOTO IBYKEHUA. MoJiesn Tes U ABUKEHUN. PABHOYCKOPEHHOE NPSIMOJIMHENHOE
JIBKEHUE, CBOOOIHOE TaJeHUE. ABUKEHUE Tella, OPOIIEHHOTO IO YIJIOM K TOPU3OHTY.
JIB>keHHe TOYKM 10 OKpyXHOCTH. IlocTymarenpHOe W BpallaTelIbHOE JIBUKECHHUE
TBEPJIOIO TENA.

B3anmopneiicteue Ten. llpuHnmn cynepno3unmy cuil. MHepuuanbHas —cucrema
orcueTa. 3akoHbl MexaHuku HproTtona. 3akoHsl BecemupHoro tarorenus, I'yka, cyxoro
TpeHusi. JIBmkeHHEe HEOECHBIX Tel M MX MCKYCCTBEHHBIX CIYTHUKOB. SIBJICHUA,
Ha0JI0/1aeMble B HEMHEPIIMATIbHBIX CUCTEMAaX OTCYETA.

Nmiynbe cuibl. 3aKOH M3MEHEHMSI U COXPaHEHHs uMIlysibca. Pabota cuibl. 3akoH
M3MEHEHUS U COXPAHEHHUS IHEPTUU.

PaBHOBEecHE MaTepuanbHOW TOYKU U TBEPAOTO TEia. Y CIOBUS PABHOBECHUS TBEPIAOIO
TeJla B UHEPUMAIIBHOU cucTeMe orcueta. MomMeHT cuiibl. PaBHOBECHE KUIKOCTH W rasa.
JIBI)KEHUE KUIKOCTEM M Tra30B. 3aKOH COXPAHEHUS! SHEPTrUU B JAUHAMUKE KUJIKOCTH U
rasa.

Mexanudeckue kojieOaHusl ¥ BOJHBI. AMIUIATY/Aa, IEPUOJI, YAaCTOTa, (pa3a KOJICOAHHIA.
[IpeBpaiienus sHEprun npu kosicbanusx. BeinyxneHHbie KoeOaHus, pe30HaHC.

[Tonepeunbie U MPOOJIbHBIE BOJHBI. JHEPrus BoJdHbI. MHTEepdepeHuus u nudpaxius
BOJIH. 3BYKOBBIE€ BOJIHBI.

Monexynsapuas ¢usuxa u mepmoouHamura

[IpenMet u 3agaun MoJieKysspHO-kKuHeTH4Yeckou Teopuu (MKT) u TepMoiuHaMUKH.

DxcnepuMeHTanbHble gokazarenbctBa MKT. AOcomtoTHasi TemmepaTypa Kak mepa
CpeIHEeW KUHETHMYECKOW HJHEPruy TEIUIOBOTO JBMIKEHUS YACTHUIl BellecTBa. Mojaenb
uaeanpbHoro raza. [laBnenue raza. CBsi3b MEXIYy AaBICHUEM M CpPEOHENW KUHETHYECKOUN
SHEPTUEN MOCTYNATEIBHOTO TEIIOBOTO JIBUKEHUS MOJIEKYJI HICATBHOIO Ta3a.

Mogenp uaeanbHOTO ra3a B TEpMOJAMHAMHUKE: ypaBHeHHEe MenneneeBa—Knanelpona,
BBIpAXXEHUE JIJIs1 BHYTPEHHEW sHepruu. 3akoH [lanbToHa. ['a30BbIe 3aKOHBI.

ArperatHbie coctosiHus BerecTBa. Pa3zoBbie nepexoanl. [IpeoOpa3oBanue 3HEpruu B
(da3oBbIX mepexonax. HacwlllleHHbIE W HEHACHIIICHHBIC Maphl. BlaXKHOCTH BO3yXa.
Mopaenes ctpoeHus xkuakocten. IloBepxHocTHOE HaTsKeHHE. MoJenb CTPOEHUST TBEPIBIX
Tell. MexaHn4YecKre CBOMCTBA TBEPABIX TEIL.




BuyTtpennsisa sueprusi. Pabota u Temonepeaaya Kak criocoObl U3MEHEHUS! BHYTPEHHEH
sHepruu. IlepBblii 3akoH TepMOAMHAMUKH. AnuabaTHBIA mporecc. Bropoit 3akoH
TEPMOJIUHAMUKH.

[IpeoOpazoBanusi sHeprur B TeruioBeiX MaminHax. KITJ[ TemmoBoit mammabl. [yt
KapHno. Okonoruyeckre mpoOaeMbl TEII0IHEPTETUKU.

DnexmpoouHamura

[IpenMer ¥ 3agayu BIEKTPOAMHAMHUKHU. OJIEKTPUUYECKOE B3aMMOJEHCTBHE. 3aKOH
COXpaHEHUsl 3JEeKTpUYeckoro 3apsaa. 3akoH Kyiona. HampspkeHHOCT M MOTEHLHAT
3NEKTpocTaTdecKOoro mnois. [IpuHuunm cyneprno3uuuu 3JeKTprudecKux mnosied. PazHocTh
noTeHUanoB. [[pOBOTHUKY U JUAIEKTPUKHU B 3JIEKTPOCTATUYECKOM TOJIE. DIIEKTPUYECKAs
eMKocTb. KoHzeHcaTop. DHeprus 3JIeKTpUYECKOTO MOJIS.

[TocTosiHHBIN 3JIeKTpUYecKHid TOK. DnekTpoasmwxkymas cuia (3/C). 3akon Oma mis
MOJTHOM JJICKTPUYECKOW WENU. OJNEKTPUYECKUM TOK B METAIAX, DSJICKTPOJIMUTAX,
IIOJIyIPOBOJHUKAX, Ta3zax u Bakyyme. Ilmasma. Onexrponus. IlomaynpoBOIHHKOBBIE
npuOopbl. CBEpXIPOBOAUMOCT.

MarnutHoe mnosne. Bektop wmarHuTHOM MHAYKIuU. lIpuHuun cynepnosunuu
MAarHUTHBIX ITOJIEM. MaruuTHoOE 1oJIe MMPOBOJHUKA C TOKOM. JIeHCTBHE MAarHUTHOIO I10JIA
Ha IMPOBOJHUK C TOKOM M ABWXKYILYIOCA 3apsDKeHHYr0 yactuly. Cuina Ammepa u cuia
Jlopenua.

IloTok BexkTOpa MAarHUTHOM HWHIYKLUHU. SIBJIIEHHE 3JIEKTPOMArHUTHOM HWHIYKIHH.
3aKOH JJIEKTpOMarHUTHOM HMHAyKIUU. OJIC MHAYKIMHA B JIBMXKYIIUXCS IPOBOJHHUKAX.

[IpaBuio Jlenna. SIBnenne CaMOUHAYKIIUU. NHIyKTUBHOCTB. OHeprus
ANEKTPOMATHUTHOTO N0JI. MarHUTHbIE CBOMCTBA BEILIECTBA.
DJIEKTPOMarHuTHBIE KOJIeOaHHUs. KonebarenbHbIit KOHTYD. CBoOonHbIE

ANEKTPOMATHUTHBIE  KojeOaHus. BBIHYKIEHHbIE  AJIEKTPOMAarHUTHBIE  KOJIEOAHUS.
Pe3onanc. Ilepemennbiii Tok. KOHmeHcaTop M KaTymika B LENW IEPEMEHHOTO TOKA.
[IpousBoacTBo, mepenaya M MOTPEOJICHUE BIEKTPUUYECKOM HHEprum. DjIeMeHTapHas
Teopust TpanchopmaTopa.

DONeKTpOMarHuTHOE IoJie. BHXpeBoe 3JIEKTpHYECKOE I0J€. IJIEKTPOMAarHUTHbIE
BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH. J[Mana3oHbl 3JEKTPOMArHUTHBIX U3Ty4EHUN
U UX IIPAaKTHYECKOE IPUMEHEHHE. [IpUHIUITBI paIMOCBA3U U TEIEBUICHUS.

['eomerpuueckas ontuka. lIpsMoIMHENHOE pPacpOCTPAHEHUE CBETA B OJHOPOJHOU
cpene. 3aKOHBI OTPAXKEHUs W MNpeJoMiIeHHs cBeTa. [lonHOe BHYTpEHHEEe OTpaKEHHUE.
OnTuyeckue npudOpHI.

BonnoBsie cBoiicTBa cBeta. CkopocTh cBeta. MHTepdepenuus cBera. KorepeHTHOCTD.
Hudpakuus ceera. [lonspuzanus cBera. Jucnepcusi cBera. IlpakTtuueckoe npuMeHeHue
AIEKTPOMArHUTHBIX U3ITyYEHUMN.

Keanmosas ¢puszuxa. @usuxa amoma u amomnozo s0pa

[IpeameT u 3a1aun KBAaHTOBOU (PU3UKH.

TennoBoe nznyuenue. Pacnpesnenenue sHepruu B criekTpe adOCOMOTHO YEPHOTO TeA.

['mmore3a M. [Inanka o kBanTax. ®otorddexr. Ombitei A.I'. CToneToBa, 3aKOHBI
dbororddexra. YpaBaenue A. DitHmTeiHa 11 hoTodddexra.

®oton. Omnwiter I1LH. JlecbeneBa m C.W. BaBunopa. I'mmore3a JI. nme bpoitnsg o
BOJTHOBBIX CBOMCTBax dactuil. KoprycKymsipHO-BOTHOBOW mayanmu3Mm. Jludpaxiuys
anekTpoHOB. JlaBneHnue cBeta. CooTHOIICHUE HeonpeaeIeHHoCcTeH [ ei3enOepra.



Mogenu crpoenusi aroma. OObsICHEHHE JTUHEHYATOro CIeKTpa BOJOPOAAa HAa OCHOBE
KkBaHTOBBIX NocTynatoB H. bopa. CioHTaHHOE 1 BBIHYK/IEHHOE U3TyYeHUE CBETA.

CoctaB u crpoeHue aroMHoro siapa. Mzoromsl. Snepusie cuibl. JledpexkT maccel u
SHEPTUS CBSI3U fApa.

3aK0oH paJMOAaKTUBHOTO pacmaja. SjepHble peaklyy, peakluu JIENEeHUsS U CHHTE3a.
Llennas peakuus neneHus saep. AnepHas suepretuka. TepMosiepHbINA CUHTES.

DOneMeHTapHble  4acTUIpl. DyHJIaMEHTAJbHbIE B3aUMOJCHCTBUA. Y CKOPHUTENIU
AJIEMEHTAPHBIX YACTHII.

[TpyMepHBIii IepeueHb NPAKTUYECKUX U Ja00PaTOPHBIX PaboT
IIpamvie usmepenus:
e cpaBHEHHE Macc (110 B3aUMOJICHCTBUIO);
® U3MEpeHHE CUJI B MEXaHUKE;
® U3MEpeHHE TeMIIEPATypPhl )KUIKOCTHBIMU U IUPPOBBIMU TEPMOMETPAMH;
® U3MEpeHHE TePMOJUHAMHYECKHUX MapaMeTpoB Ia3a;
e u3mepenue IJC nucrouHmka Toka;
Kocsennvie usmepenusi:
U3MEpPEHHE YCKOPEHUS;
U3MEepEeHNe YCKOPEHHUs CBOOOAHOTO MaJACHHUS,
oTpezieNieHUue SHEPTUU U UMITYJIbCa 10 TOPMO3HOMY IYTH;
M3MEepEeHHe YAeIbHOM TEIUIOTHI IJIaBJICHHUS JIbA,;
U3MEepEHNe BHYTPEHHETO COMPOTHUBIICHUS UCTOYHHUKA TOKA,
orpezieNieHue MoKa3aTelsi IPEeTOMIICHUS CPEIbL;
u3MepeHue (POKyCHOTO pacCTOSIHUS COOMPAIOIICH U pacCenBaIONICH JINH3;
OIpe/ieNIEHUE ITTMHBI CBETOBOW BOJIHBI;
e OmnpeneleHWe WMIYyJIbCa M HHEPrUM YaCTHUIBI TPU JABHKEHUM B MArHUTHOM TmoJie (1o
¢dotorpadusam).
Habmtoienue siBieHuii:
HaOJIOZICHUE MEXAaHUYECKUX SIBJICHUI B MHEPIIHAIBHBIX M HEMHEPIIMAIBHBIX CHCTEMaX OTCUETa;
Ha0JII0/IeHUE BBIHYKJIEHHBIX KOJI€OaHUI U pe30HaHCca;
HaOmoaeHue auddysuu;
HaOII0/IEHUE SIBJICHUS IEKTPOMArHUTHOW WHIYKIIHH;
HaOII0/IeHNE BOJHOBBIX CBOMCTB CBeTa: Audpakuus, nHTepdepeHIus, MoIIpu3alus;
HAOII0/IEHUE CTIEKTPOB.

Mecmo oucyunaunvl 6 cmpykmype 00pa3o8amenbHOl NPOZPAMMbL

B cootBerctBue ¢ YII muctummuaa OO/].13 ®dusuka paccuntana Ha 203 4. B rom, B
TOM yucie: 26 4. jekuud, 6 4. jadbopaTopHsie padoTsl, 171 4. camocTosiTepHas paboTa



IInanupyemMsble pe3yJbTaThl 00y4YeHHS

OcBoenue coaepkaHus y4eOHOW  mucHUIIMHBI  «®Dusmka», obecrmeynBaeT
JTOCTUKEHUE CTYJCHTAMHU CJICTYIOIIUX PE3YIbTATOB:

JIMYHOCTHBIX:

®YyBCTBO TOPJOCTH U YBWXKEHHS K HCTOPHUM U JOCTHKEHUSM OTCUYECTBEHHOMU
dbusnyecko Hayku; (QU3MUECKH TpaMOTHOE TMOBEACHHE B MNPpodecCHOHATBHOM
JEeATENBHOCTH U B OBITY IIPH OOpAILIEHNH ¢ TPUOOpaMH U YCTPOUCTBAMU;

®TOTOBHOCTH K TIPOJIOJDKCHHUIO OOpa30BaHUS M TOBBIIMICHUS KBaTU(HUKAIMA B
n30paHHOM TIPO(EeCcCCHOHATBLHOW ACSITEIBHOCTH W OOBEKTUBHOE OCO3HAHWE POJIU
(hU3UIECKUX KOMIICTCHITHI B 3 TOM;

®YMCHHE HCIMOJIb30BaTh JIOCTIDKCHHUS COBPEMEHHOW (PU3MUECKOH HAyKu W
(hU3NYECKUX TEXHOJIOTHH JJIsl MOBBIIIEHUS] COOCTBEHHOT'O MHTEJIICKTYaJIbHOI'O PA3BUTHS B
BBIOpaHHON TTPO(ECCHOHANIBHOM eI TEIbHOCTH;

®CaMOCTOSITEILHO JOOBIBATh HOBBIE JUIsl ce0s (DU3MUYECKUE 3HAHUS, UCIONIB3YS IS
ATOTO JIOCTYITHBIC NCTOYHUKHU WH(HOPMAIIHH;

e yMEHHE BBHICTPANBaTh KOHCTPYKTUBHBIE B3aMMOOTHOIIICHUS B KOMaH/IE TI0 PEIICHHIO
0o0IMX 3aj1a4;

eyMEHHE YIPaBISTh CBOEM TMO3HABATENBHON  JEATEIBHOCTHIO, IPOBOJUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEJIEKTYaJIbHOTO Pa3BUTHUS.

MeTanpeaMeTHbIX:

®ICII0JIb30BATh PA3JIMYHbIC BUJbBI TMO3HABATEIBbHOW JACSATEILHOCTU JJIA PEIICHUs
(dbu3nyeckux 3ajay, TPUMEHSITh OCHOBHBIE METOJbI MO3HAHUS (HAOIIOJCHUE, ONHCAHUE,
W3MEpPEHUe, OKCIEPUMEHT) ISl HW3Y4YEHUs] Pa3JIMYHbIX CTOPOH  OKpY’Karouien
JICMCTBUTEIILHOCTH,;

®IICTIOJIb30BaTh OCHOBHBIE WHTEJUICKTyaJIbHbIE ONEpaly: IOCTAaHOBKA 3ajayd,
dhopMyJIMpOBaHUE TUIIOTE3, aHAJM3 U CHHTE3, CpaBHEHHE, 0000IICHNE, CHCTeMaTH3aIus,
BBISIBIICHHE TIPUYMHHO-CJICICTBEHHBIX CBSI3€H, TIOMCK aHAJOTOB, (OPMYIHpPOBAHUE
BBIBOJIOB ISl U3YYCHUS PA3TUIHBIX CTOPOH (PU3NUECKUX OOBEKTOB, (DU3NICCKUX SBIICHUN
u (uU3nUecKux MPOIECCOB, C KOTOPHIMHU BO3HUKAET HEOOXOAMMOCTH CTaJKUBATHCS B
npodeccuoHanbHOM cdepe;

eyMCHHE TE€HEPUPOBaTh HUJEHU U OMNpEeAEesATh Cpe/CTBa, HEOOXOAMMBIE ISl HX
peanu3aiuu;

®1ICTIOJIb30BATh PA3IMYHBIC MCTOYHUKHU I MOMydeHUs: (pu3udeckor nHQopMaiuu,
YMEHHUE OLIEHUTH €€ T0CTOBEPHOCTD;

® AHAJIM3UPOBATH U MIPEICTABIATH HHPOPMAIIUIO B PA3JIMUHBIX BUJIAX;

eNyOJIUYHO TIPEACTABIATh PE3yJbTaThl COOCTBEHHOTO HCCIICIOBAHMS, BECTH
JMCKYCCHUH, JOCTYITHO M TapMOHUYHO cO4YeTas cojep)kaHue U (opmbl MPECTABIIEMOMN
uH(popmaIuu.

npeaMeTHbIX:

¢Cc(pOpPMUPOBAHHOCTH MPEJCTABICHUNH O pOJIM U MecTe (PU3UKH B COBPEMEHHOU
HAy4YHOW KapTHUHE MHUpPA; TOHUMAaHUE (UIUYECKON CYIIHOCTH HAOIIOJAEMBIX BO
Bcenennoi sBieHMN;



®[IOHMMaHHE pONU (PU3UKH B (POPMHUPOBAHUHM KPyrozopa U (PYHKIMOHATHHON
IPaMOTHOCTH YeJIOBEKa JIJISl pEIICHUs MPAKTUUECKUX 3a/1a4;

®BJIa/ICHUE OCHOBOMNOJATAIOMMMU (PU3MYECKUMH TOHSITUAMHU, 3aKOHOMEPHOCTSMH,
3aKOHAaMH U TEOPUSIMH;

e YBEPEHHOE HCIOJIb30BaHUE (PU3NIECKON TEPMUHOIIOTUN U CUMBOJIUKY;

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

eyMeHHUs1 00OpabaThIBaTh pe3yNbTaThl H3MEPEHUil, OOHapyXUBAaTh 3aBUCUMOCTh
Mexay (GU3NYECKUMHU BEJIMYMHAMH, OOBICHATH MOJIYYCHHBIC pPE3yabTaThl U JeNaTh
BBIBO/IBI;

ec(hopMHPOBAHHOCTH YMEHUS peliaTh GU3NIECKUE 3a0a4u;

ec(hopMHpPOBAaHHOCTh yYMEHHUSA MPUMEHSITh IMOJTYYCHHbIC 3HAHUA JUISI OOBSACHEHUS
yCIIOBUI NpoTeKaHusi (pU3MUECKUX SIBJICHMH B MpPHUpOJE, B MPOPECCHOHANBHON cdepe U
JUI IPUHSTHS IPAKTUYECKUX PELIECHUI B IOBCEHEBHON KU3HU;

ec(hopMHpPOBAaHHOCTh COOCTBEHHOM TMO3MLMU 1O OTHOLICHHIO K (hU3HUECKON
uH(pOpMaINH, TOTYyIaeMON U3 Pa3HBIX HCTOYHUKOB.

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

OOyyarouiica Ha 6a30BOM YPOBHE HAYUUTCS:

— JIEMOHCTPUPOBAaTh Ha TMpUMEpax pojb U MeCTO (GU3HKKM B (HOPMUPOBAHUU
COBPEMEHHOW Hay4YHOH KapTUHbI MHUPA, B PA3BUTHUU COBPEMEHHON TEXHUKH U TEXHOJIOTHUH,
B [IPAKTUYECKOU JEATEIBHOCTH JIFOJIEH;

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

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

— MCIOJIb30BaTh MHQPOpPMANUIO (PU3UYECKOTO COJEp)KAHHS MPU PEUICHUU YUEOHBIX,
MPAKTUYECKHUX, MPOEKTHBIX U HCCIIENOBATEIbCKUX 3aJad, MHTETpUpys MH(GOPMALUIO U3
Pa3IMYHbIX UCTOYHUKOB U KPUTUYECKU €€ OL[CHUBAS;

— pa3nuyaTth M yMETh MCHOJb30BaTh B Y4E€OHO-HCCIIEIOBATEIbCKON NEATEIbHOCTH
METO/bl HAYYHOrO IMO3HaHWs (HAOJMIOJEHHE, ONHUCAHHME, H3MEPEHUE, SKCIEPUMEHT,
BBIJIBUKEHUE TUIIOTE3bI, MOJACIUPOBAHUE U JIp.) U (POPMBI HAYYHOTO MO3HAHMS ((DAKTHI,
3aKOHBI, TEOPUH), IEMOHCTPUPYS Ha MPUMEPAX UX POJIb U MECTO B HAYYHOM MO3HAHUU;

— MPOBOJUTH MPSMbIE U KOCBEHHbIE W3MEHEHHS (DU3MUECKUX BEJIMYUH, BBHIOMpas
U3MEpUTENIbHbIE MPUOOPHI C y4eTOM HEOOXOIMMOM TOUYHOCTH M3MEpPEHUH, MIaHUPOBATh
XOJl M3MEpPEeHHW#l, TOoJIyyaThb 3HAYEHHWE M3MEpPSEMON BEJIMYMHBI W  OLEHUBATH
OTHOCUTEJIbHYIO OTPEIIHOCTD IO 33JJaHHBIM (opMyIiaMm;

— TPOBOJUTH HCCJENOBAHUS 3aBUCUMOCTEH MEXIYy (PU3NYECKUMH BEIMYUHAMM:
IIPOBOJIUTh M3MEPEHMSI U OINpPEAEIATh HA OCHOBE HCCIEAOBAHMS 3HAYEHUE NapaMeTpPOB,
XapaKTepU3yIOIIUX JaHHYIO 3aBUCUMOCTb MEK/y BEJIMYMHAMM, U JIeJaTh BBIBOJ C YUE€TOM
MMOTrPEMIHOCTHA U3MEPEHUN;




— WCIONb30BaTh ISl ONKCAaHUS XapakTepa NPOTEKaHUs (U3MUECKUX IIPOLECCOB
(¢u3nyecKre BEIMUUHBI U JEMOHCTPUPOBATh B3aUMOCBSI3b MEX]ly HUMH;

— HCIONb30BaTh ISl OINKCAaHUS XapakTepa NPOTEKaHUs (U3NYECKUX IPOLIECCOB
¢bu3nyecKre 3aKOHBI C yY€TOM IPAHUIL UX TPUMEHUMOCTH;

— pellaTh KAauyeCTBEHHbIE 3a/ayd (B TOM YHCIE W MEXKIPEAMETHOTO XapakKTepa):
UCIIONIb3Ysl MOJIENU, (DU3UUYECKUE BEJIIMYMHBI M 3aKOHBI, BBICTPAUBAThH JIOTUYECKHA BEPHYIO
LIENIOYKY 00BSICHEHUS (10Ka3aTeNbCTBA) MPEAJIOKEHHOTO B 337aue Ipolecca (SBJISHU);

— peuaTtb pacyeTHbIE 3a/a4d C SBHO 3a/JaHHON (DU3MUECKON MOJENbIO: Ha OCHOBE
aHaJl3a YCJIOBUS 3aJauyM BBLACIATH (DU3HYECKYI0 MOJIENb, HAXOJUTh (PU3NUYECKHUE
BEJIMYMHBI U 3aKOHBI, HEOOXOAUMBIE U JOCTATOUYHbIE JJIS €€ PEIICHMS], IPOBOJAUTH PACUETHI
Y IIPOBEPATH MOITYUYEHHBIN pe3ybTarT;

— YYHUTBIBATh TPAHUIIBI TPUMEHEHUS U3YUYECHHBIX (PU3NUECKUX MOJENIEH MpU PEIIeHUN
(bu3NYECKUX U MEXIPEIMETHBIX 3a/1a4;

— HCIMOJb30BaTh HMHPOPMAIMI0 U MPUMEHATh 3HAHUS O NPUHLUINAX PabOThl U
OCHOBHBIX XapaKTEPUCTHKAX M3YYEHHBIX MaIlIWH, MPUOOPOB U JPYIHX TEXHUYECKUX
YCTPOMCTB JJIsl peLIEHUs] TPAKTUYECKHUX, YUeOHO-HCCIIEIOBATENbCKUX U MPOEKTHBIX 3a/1a4;

— HUCIOJIb30BaTh 3HAaHUSA O (PU3MYECKUX OOBEKTAaX M IMpOLeccax B IOBCEIHEBHOM
KU3HU ISl o0ecrieueHus: 0€30MacHOCTH MpHU OOpAIllEHUH ¢ MPUOOpaMU U TEXHHUYECKUMU
yCTPOMCTBAMHU, U1 COXpPAHEHMsI 3A0pPOBbsI M COOJIIOJIEHUS HOPM HKOJIOTUYECKOTO
IIOBEJICHUS B OKPYIKAIOIIEH cpeie, Il IPUHSTHS PEIIEHUM B IOBCEIHEBHOM KU3HU.

OOyyaromuiics Ha yrayOJeHHOM YPOBHE HAYYUTCS:

— OOBSACHATH U AHAJIM3UPOBATH POJIb U MECTO (PU3MKHU B (POPMUPOBAHUH COBPEMEHHOM
HAay4YHOM KapTUHBl MHUpA, B PAa3BUTUM COBPEMEHHOW TEXHHUKM M TEXHOJIOTHM, B
MPaKTUYECKON ACSTEIbHOCTHU JHOEH;

— XapakTepu30BaTh B3aMMOCBS3b MEXAY (U3UKOM M JPYrMMH €CTECTBEHHBIMU
HayKaMU;

— XapakTepu30BaThb CHCTEMHYIO CBSI3b MEXAY OCHOBOIIOJIATAOIIMMHA Hay4YHBIMU
NOHATHUSMU: TPOCTPAHCTBO, BpeMs, MaTepus (BELIECTBO, IIOJIE), JBH)KEHHUE, CHIIA,
JHEPIHUs;

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

— BJQIETh TpPUEMaMU [OCTPOCHHUSI TEOPETHYECKHX JO0Ka3aTelIbCTB, a TaKKe
MPOTHO3UPOBAHUSI OCOOEHHOCTEW MPOTEKaHUS (PU3MYECKUX SIBJIEHUM M TPOIECCOB Ha
OCHOBE IMOJIYYEHHBIX TEOPETUYECKHUX BBIBOJIOB U JI0KA3aTENIbCTB;

— CaMOCTOSITEJIbHO KOHCTPYUPOBATh SKCHEPUMEHTAIbHBIE YCTAHOBKHU ISl MPOBEPKU
BBIJIBUHYTBIX TUIIOTE3, PACCUUTHIBATH A0COJIIOTHYIO U OTHOCUTENIbHYIO MTOTPEIIHOCTH;

— CaMOCTOSTEIBHO IUIAHUPOBATH U MPOBOAUTHh (PU3NUYECKHUE IKCIIEPUMEHTHI;

— pemaTth MNPaKTUKO-OPUEHTHUPOBAHHBIE KAauyeCTBEHHBIE M pacueTHble (unyeckue
3aJjauM C OMOPOM KaK Ha M3BECTHbIE (U3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH,
TaK ¥ Ha TEKCTHI ¢ M30BITOYHON HH(POpMaIIHECH;

— OOBSICHATH T'PAaHUIbl TPUMEHEHHUS U3yUYEHHBIX (PU3NYECKUX MOJIEeH MpH pelieHuu
bu3NYECKUX U MEXIPEIMETHBIX 3a/1a4;

— BBIJBUTaTh THUIOTE3bl HAa OCHOBE 3HAHMUS OCHOBOIIOJIATAIOMIMX (DU3HUECKUX
3aKOHOMEPHOCTEHN 1 3aKOHOB,;




— XapakTepu30BaTh TIJI00ATbHBIE MPOOJIEMBI, CTOANIME TIEPEeN YEIOBEUCCTBOM:
AHEPIreTUYECKHUE, CHIPhEBBIC, SKOJIOTHYECKUE, U POJIb (PM3UKH B PEIICHUH ITHX MPOOJIEM;

— OOBSICHATH MPUHIIUIIBI PAOOTHI M XapaKTEPUCTUKU W3YUYEHHBIX MAIIuH, MpUOOPOB U
TEXHUYECKUX YCTPOMCTB;

— OOBSICHATH YCIIOBHS NMPUMEHEHHUS (HU3NUECKUX MOJCICH MPH pelIeHUH (PU3NIESCKUX
3a/1a4, HAXOJUTh aJICKBAaTHYIO MPEJI0KEHHOM 3a1ade GU3UIECKYyI0 MOJENb, pa3peniaTh
npo0JieMy Kak Ha OCHOBE MMEIOIIUXCS 3HAHUM, TaK ¥ IIPU TTOMOIIA METOJIOB OICHKH.

OOyyaromumiicss Ha 6a30BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYUHUTHCS O0BICHATE:

— CMBICII TOHATHH: (Qu3nueckoe sABICHUE, (PU3NYECKHA 3aKOH, THIOTE3a,
TEOPUs,BEIIECTBO, MOJIe, B3AaUMOCICTBIE, 3B€3/1a, BceneHHas, 31eKTpOMarHuTHOE TOJIE,
BOJIHA, )OTOH, HOHU3UPYIOIIEE N3ITYICHHE;

— CMBICT (PU3WYECKUX BEIWYUH: CKOPOCTh, YCKOPEHHE, Macca, CHJIa, HMITYJhC,
paboTa, MeXaHHUuYeCKas DHEPrusi, BHYTPEHHSSI HHEprusi, aOCOJIOTHAs TeMIeparypa,
CpeaHss KMHETHYECKash YHEPTUs YaCTHIl BEIIECTBA, KOJUYECTBO TEIIOTHI, DJIEMEHTAPHBIM
ANIEKTPUUYECKHUH 3apsiji, paboTa BBIX0/a, TTOKa3aTe b IPEIOMIICHUS CPEI;

— cMbIcT  (GUBUYECKHX 3aKOHOB: HBbIOTOHA, COXpaHEHUS DSHEPruu, HUMITyJIbca U
AIIEKTPUUYECKOTO 3apsja, TEPMOJNHAMHUKY, KJIACCHUYECKON MEXaHUKH, DJICKTPOJUHAMUKH,
boTorpdexra;

— BKJIaJl POCCHUUCKUX M 3apyOC)KHBIX YUCHBIX, OKa3aBIIMX HAWMOOJIbIIICE BIMUSHUE Ha
pa3BUTHE (PU3MUECKON HAYKH.

OOyuyaronuiicsa Ha yriIyOJIEHHOM YPOBHE HOJYYHUT BO3MOKHOCTh HAVYHUTHCS:

— TPOBEPATH  OKCIEPUMCHTAIBHBIMA  CPEJACTBAMU  BBIIIBHHYTHIC  THIIOTE3BI,
dbopmynupys 11eJib UCCIEAOBAHUS, HA OCHOBE 3HAHUS OCHOBOIIOJAraIoMUX (PU3MUECKUX
3aKOHOMEPHOCTEN U 3aKOHOB;

— ONHWCHIBAaTh W AaHAIM3UPOBATH IMONYYEHHYIO B  pe3yJbTaTe IPOBEICHHBIX
(bU3HYECKUX IKCIEPUMEHTOB HH(POPMAILIUIO, ONIPENIETATh €€ JOCTOBEPHOCTD;

— TIOHUMATh ¥ OOBSICHATH CUCTEMHYIO CBSI3b MEXKIY OCHOBOIIOJIAralOIIUMHU HAYIHBIMHU
MOHSATUSIMU: TIPOCTPAHCTBO, BpeMs, Marepus (BEHIECTBO, IOJie), IBMKCHHE, CHIIA,
DHEPIUs;

— pemiath  JKCIEpUMEHTAIbHbIC, KAYCCTBCHHBbIE W  KOJWYECTBEHHBIC  3a7adyu
OJIUMITUATHOTO YPOBHS CIIOKHOCTH, HMCIOJIB3YS (U3UYSCKHE 3aKOHBI, a TaKke
YpaBHEHMS, CBSA3bIBAIOIINE (DU3UUCCKUEC BETUUNHBI;

— aHaAJU3MPOBaTh TPAHUIBI TMPUMEHUMOCTH (U3UYCCKHX 3aKOHOB, ITOHUMATh
BCceoOmmMiA XapakTtep (yHIaMEHTAIBHBIX 3aKOHOB M OTPAaHUYCHHOCTH HCIIOJIb30BaHHUS
YaCTHBIX 3aKOHOB;

— ¢dopmMynupoBaTh W peniaTh HOBBIC 3aJlauyd, BO3HUKAIOIIME B XO0J€ Y4eOHO-
HCCIIEIOBATENbCKOM M IPOCKTHOM AeSTEIbHOCTH;

— YCOBEpPIICHCTBOBATh MPUOOPHI W METOABI HCCIICOBAHUS B COOTBETCTBHUU C
MMOCTaBJICHHOM 3aJ1aucH;

— HUCIIOIB30BaTh METOJBI MAaTEMaTHYECKOrO MOJICTUPOBAaHUS, B TOM  YHCJC
MPOCTEUIITNE CTATUCTUYECKUE METOJIBI 11T 00pabOTKHU pe3yIbTaTOB AKCIIEPUMEHTA.




Conep:xanue qucuuminnsbl (203 4)

26 4. nexiud, 6 4. nabopaTopHsie padoTsl, 171 4. camocTosiTenbHas paboTta

Paznen 1 ®@u3nka u ecTeCTBEHHO-HAYYHBII MeTO/I MO3HAHUSI PUPOABI (2 1)

Ouznka — ¢yHIAMEHTAIbHAS HayKa O MpUpojJe. MeToabpl HaydHOTO HMCCIICOBAHUS (PUIUUYECKUX
aBlIeHUH. MozjenupoBaHue SBJICHUM W TPOILECCOB MPHUPOAbI. ['paHuUIlbl MPUMEHUMOCTH (U3NYECKOTO
3akoHa. Du3Wueckue TEOPHH W TMPHUHIMI COOTBETCTBHSA. Ponb um Mecto (u3uku B (HOPMUPOBAHHUU
COBPEMEHHOM HAy4YHOU KapTHUHBI MUPA, B IPAKTUUECKOHN JAEATEIbHOCTH JIIoAeH. Duzuxa u Kyaismypa.

Pa3znen 2 Mexanuka (6 4)

KunemaTnka MaTepuaibHOi TOUYKH (2 1)

MexaHuyeckoe JBMXKCHME M €ro  XapakTepUCTHUKU.KMHemaTuka NpsIMOJMHEWHOrO JBUKEHUS
MarepuanbHOU TOukH.KuHEeMaTuka KpMBOJIMHEMHOIO IB)KEHMS MaTepUaIbHON ToYKU.Pemenune 3ana4 Ha
JBUKEHUE MaTepUaIbHON TOUKH.

3akonbl Mexanuku HeroToHa (2 1)

Cuubl. 3akonbl Hetotona Ilpumenenue 3akoHoB Herotona. Ilpumenenue 3akonoB HeroTOHA.

3aKkoHBI COXpaHeHUsI B MeXaHuKe (2 1)

Nmnynec. 3akoH coxpaHeHMsi uMmnyibca. PeaktuBHoe nBwkeHue.Pabota W MOIIHOCTB.
MexaHuueckass SHeprusi W €€ BHJIbl. 3aKOH COXpaHEHus »sHepruu.Pemienune 3amad Ha 3aKOHBI
coxpanenus.[loBropenue u 06061eHuEe TEMbI «MexaHHKa.

Pa3nesn 3 OcHOBBI MOJIeKY/ISIPHOI (PU3UKHU U TepMoaMHAMUKH (6 )

OcHOBBI MOJIEKY/ISIPHO-KHHETHYeCKOI Teopuu (4 4)

MonekynsipHass cTpykrypa BemectBa. OOocHoBaHue OcCHOBHbIX mojoxxeHuii MKT.Temnepatypa.
OcnoBuoe ypaBHenue MKT. VpaBuenne MenpaeneeBa-Knaneiipona. Pemienune 3amau Ha OCHOBHBIC
nousitus U ypaBHeHus MKT. Uzompomneccsl. JlaGoparopuas pabora 1 «MccnemoBanue mzobapHOTO
rporiecca.

ArperaTHbie COCTOSIHMS BelecTBa U (pazoBbie nmepexoant ( - )

®da30BbIi IEpexo/] )KUAKOCTb-T1ap. Mcnapenue, konaeHcanus, Kunenue. BiaxHocTs.

[ToBepxHocTHOE HaTskeHue. CMaunBanue. KanusigpHele siBaeHusl. TBepnable Tena: CTpyKTypa U
cBoricTBa. ®a30BbIN MEPEXO]T TBEPAOE TEIO-KUAKOCTh.Pemenne 3a1ad no teMe «ArperaTHble COCTOSIHUS
BeulecTBa U (a3oBble mepexobl».Pemienne 3agau Ha moBTOpeHHE Tembl: «MouekymsipHas (¢u3uKa.
TepmoauHaMuka.

OCHOBBI TEPMOANHAMUKH (2 1)

Buytpennss sneprusi. Pabora raza. [lepBsiif 3akoH TepmonnHaMuku. [IprMeHeHUe mepBoro 3aKoHa
TePMOJAMHAMUKHA K H30mpoieccaMm. AauabaTtHpld mporiecc. TeroBbie ABUTATENM. BTOpoW 3akoH
TepMoaAHAMUKH. Pelienne 3a1ad Ha IEPBBIN 3aKOH TEPMOJAMHAMUKH U TETIJIOBBIC MAIIIUHEI.

Pa3nen 4 DaexkTpoaunamuka (6 4)

DiiekTpuyeckoe moJe (2 4)

DNeKTpUYEeCKOoe MoJie U €ro xapaktepuctuku. [IpuHiun cynepno3uuuu noneil.Pemenue 3agau mno
TeMe «XapakTepUCTUKH OJJeKTpudeckoro monsd. llpuHnun cynepmo3unuu monei».Pabora cun
aneKTpocTaTuyeckoro mnoss. [loreHuman. DKBUNOTEHLMANbHAsT MOBEPXHOCTh.DJIEKTPHUUECKOE IOJE B
BeulecTBe. [IpOBONHUMKM M JAMAJIEKTPUKH B 3JIEKTPUYECKOM Toje.nekTpoeMkocTb. KonaeHcarop.
DHeprus KoHAeHcaTopa.Perenne 3a1a4 Ha MOBTOPEHHE TeMbI « DJIEKTPOCTATHKAY.

3aKOHBI NOCTOSAHHOTO TOKA (2 4)



[ToCTOAHHBIN HSJIEKTPUYECKHT TOK M €ro XapakTepucTHKUA. 3akoH Owma [ ydacTka IIemu.
Coenunenue npoBoauukoB.DJIC. 3akon Oma 11 monHOM 1enu.Jlaboparopnas pabora 2 «l3mepenue
OJIC m BHYTPEHHErO CONMPOTHUBIICHHS MCTOYHUKA TOKay.Pemenue 3amay Ha 3akoHbl OMma, COeIMHEHUE
MIPOBOJIHUKOB M XaPAKTEPUCTUKH TOKA.DJEKTPUUYECKUN TOK B METAUIaX U KUIAKOCTIX.INEKTPUUECKUN
TOK B TOJYNpoBOAHHKaX. I[lomynpoBomHuKOBBIE MpHOOpEL.Pemienne 3amad Ha TOBTOPEHHE TEMBI
«I1oCTOAHHBIN 3NEKTPUUECKUN TOK. DIIEKTPUUECKUM TOK B PA3JIIMYHBIX CPEIAX).

MarsuTHoe nmoJie. JIeKTPOMATHUTHASE HHAYKIMS (2 1)

MarnuTHOe 1OJIe M €ro XapakTepuUCTHKU.PelleHne 3agad Ha OCHOBHBIE MOHSTHS M 3aKOHBI
MAarHUTHOTO MO0JI51.3aKOH 3JEKTpOMarHuTHOM uHaykiuu. [TpaBuiio Jlenna. CaMOuHIyKIIUSI.

Pa3nesn SKosie6anus u BOJIHBI (2 1)

MexaHnveckue KoJieOaHusI M BOJHBI ( - )

Mexannueckre Koyie0aHus ¥ BOJTH: BUJIbI, XapaKTEPUCTHKH.

DJIEKTPOMArHUTHbIE KoJIeOaHUsI U BOJIHBI (2 4)

DOnekTpoMarHuTHele KosieOaHus. ComnpoTuBlIeHHE, MHAYKTUBHOCTH M €MKOCTh Ilemu. l'eHeparop
ANEKTPOMArHUTHBIX KoneOanuii.Pemenne 3amau mo Teme «llepemennsiit Tok».IIpeoOpazoBanue
nepeMeHHoro Toka. Tpanchopmarop. [lepenava u pacnpeneneHue SHSPTUN.

Pasznen 6 OnTuka (4 )

CBer u ero pacnpoctpanenue.JIunsel. IlocTtpoenne wu300paxenuit B JuH3ax.OnTudeckue
npubopsl. BonHoBeIe siBiieHus cera. Jlaboparopnas pabora 3 «M3yuenue audpakiuu cBetay.Pemenue
3a1a4 o TeMe «BoJaHOBas U reOMeTpUYEeCcKast ONTUKAY.

Pa3zaen 7 OcHOBBI cienMAIbHOM TEOPUH OTHOCHUTETbHOCTH (2 1)

NHBapuaHTHOCTh MOZYJsl CKOPOCTH CBeTa B BakyyMme. [IpMHLIMI OTHOCUTENBHOCTH ODWHILTEWHA.
[TocTynatel crnenualbHOW TEOPUU OTHOCUTENBHOCTH. OmHocumenbHoCmb 6pemenu. Pensmusucmckuii
3aKOH Cl0dHCeHusi ckopocmeti. B3auMOCBS3b Macchl U SHEPTUU. DHEPTUs MTOKOSI.

Pa3nen 8 DiiemeHnThI KBaHTOBOIM Qu3uKku (4 4)

KBanToBas npupona csera. ®otorddext u ero npumenenne.Crpoenne aroma. Oneitel Pesepdopra.
Teopuss bopa.Pemenue 3agau nmo teme «®otoaddext. Dnementsl Teopun bopa».PagroakTHBHOCTS.
CrpoeHune aTOMHBIX siiep. SlnepHble peakuy: BUAbI U IpuMeHeHue. Pemenue 3aaau no teme «JI€MEHThI

KBaHTOBOH (PU3UKW.
CamocrosiTesibHas padora (171 u)



Y4yeOHo-MeTOaANYECKOE 00ecmeyeHue

IlepeueHb OCHOBHOI1 TUTEPATYPHI:

1. KacesnoB B.A., ®usuka-10 k1. ba3oBriii ypoBeHb: yueOHUK — M.: JIpoda

2. KacesauoB B.A., ®usuka-11 k1. ba3oBelil ypoBeHb: yueOHUK. — M.: JIpoda

3. MockoBkuna E.I'., BonkoB B.A. Coopnuk 3amau no ¢usuke. 10-11 kmacce — M.:BAKO,
2017.- 320c.

IlepeyeHb 10MOTHUTEIbHOM JTUTEPATYPHI:
4, JlykameBa E.B. EI'D 2018. ®wusuka. 50 BapuanToB. THIIOBBIE TECTOBBIC 3aJaHUSA OT
paspaboruukoB EI'D/ E.B. JIykamesa, H.W. YucrsakoBa — M.: U3narenbcTBo «DK3ameny», 2018 — 527c¢.

Ilepeyenn yueOHO-MeTOAMYECKOT0 O0ecTIeYeHUsI

1. I'apanbkoBa, M. A.MeTonuueckue ykazaHus 10 OPTaHU3aAIMH BHEAYIUTOPHON CaMOCTOSTEIIbHON
pabotbeimno nuctuminae «Pu3uKa» Ui CTYACHTOB | Kypca Ha 06a3e OCHOBHOTO 00miero o0pa3oBaHUs
3a04HOrO oTnenenus. — Xabaposck: M3a—Bo Llentp nonurpadun @CIIO — XTXKT, 2021. — 45c.

2. T'apanbkoBa W.A., Hacenkuna E.B. ®wusuka. Metoauueckue ykazaHUS 10  BBITOJHEHHIO
naboparopHbix paboT — Xabaposck, nentp nonurpadguu OCIIO-XTXKT ABI'VIIC, 2021. — 80 c.

Ilepeyenn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTn "WHTepHer"

1.  DOnexkTpoHHBIH  yuyeOHMK  Qu3uku  [OneKkTpoHHbIM  pecypc].-  Pexum  goctymna
-http://www.physbook.ru

2. Bes ¢gusuka - coBpeMmeHHas (u3MKa, MaTepHaibl, HOBOCTH, (DaKThbl. [DIEKTPOHHBINA pecypc]. -
Pesxxum noctyma :http://www.sfiz.ru

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

4. VYyeOHo-MmeToamnueckas raszera «®Pusuka». [DnekTpoHHBIH pecypc].-Pexum  gocryma:
https://fiz.1september.ru

5. «Pemy EID». OOpa3oBaTenbHbIi TOpTal Uisi TMOJATOTOBKHM K AK3aMEHaM. [DIEKTPOHHBIN
pecypce]. -Pesxxum nocryna: https://phys.reshuege.ru/

6. IMoaroroska k EI'D. [Dnekrponnslit pecypc]. -Pexxum noctyma: www.college.ru/fizika


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

Y4yeOHO-TEMATHYECCKUH MJIAH

Homep Tema Koua-Bo
TeMbl 4yacoB
1 @du3KKa U €CTECTBEHHO-HAYYHBIH METO/I O3HAHUS PUPOIBI 2
2 MexaHuka 6
3 OCHOBBI MOJICKYJISIPHOM (PU3UKH U TEPMOJUHAMUKA 6
4 DNEKTPOJUHAMHKA 6
5 Konebanus u BoJHBI 2
6 OnTHka 4
7 OCHOBBI CIELIMATILHOM TEOPUH OTHOCUTEJIBHOCTH 2
8 DJIeMEHThI KBAaHTOBOW (DU3UKH 4
CamocrositenbHas paboTa 171
dopma aTrTecTanuu — IK3aMeH
Bcero 203
Hroro 325




TemaTn4eckoe IJIAHUPOBAHHE

dusuka (325 4.)

1. KacesnoB B.A., ®usuka-10 k. bazossrit ypoBenb:— M.: Jlpoda, 2014. — 463 c.

2. KacpsnoB B.A., ®uszuka-11 ki. bazosiif ypoBeHb: yueOHuK. — M.: Jlpoda, 2014. — 463 c.
3. MockoBkuHa E.I'., Bonkos B.A. Coopnuk 3amau o ¢usuke. 10-11 xmaccer — M.:BAKO, 2017.- 320c.

Ne Koua Conep:kanue Jdomamnee Ili1anupyemble pe3yibTaThl 00yUeHUs Buabi u
-BO MaTepuaJa 3ajaHue $hopmbl
qac IIpeamerHbie MeTanpeamerHbie KOHTPOJISA
0B

Pa3zpnen 1 ®@usuka U ecTeCTBEHHO-HAYYHbIH MeTO/ MO3HAHUA NPHUPOABLI (2 1)
1 2 | ®u3uKka W E€CTECTBEHHO- § 1-4 -3HaTh  ompenencHus — pusmdeckux | PeryJsiTHBHBIE: YMEHHE b
HAyYHBIH METO/]T MOHSITUIA: 6a3oBble ¢du3nueckrue | COOTHOCUTh  CBOM  JICUCTBHUS  C
MTO3HAHMS BEITUYMHBI, buznyeckuit 3aKOH, | TUTAHUPYEMBIMHU pe3ynbTaTamu,
Hay4yHas TUIIOTe3a, MOJENb B (PU3UKE U | OCYIIECTBIATh  KOHTPOJb  CBOEHU
MUKPOMHUpE, JJIEMEHTapHas dYacTHIla, | ACSITEIbHOCTU B rpoiiecce
¢byHIaMeHTalIbHbIE B3aUMO/ICHCTBUS. JOCTHKEHUS pe3yinbTaTta,
-JIeNaTh BBIBOJIBI 0 TpaHUIAX | ONMPENENSITh CIOCOOBl JACHCTBUU B

MPUMEHUMOCTH (PU3UYECKUX TEOpPHId,
nux HpGGMCTBGHHOCTI/I, CyHIGCTBOBaHI/II/I
cBsI3el "
(1)I/I3I/III€CKI/IMI/I BCIIMYUHAMMU.
-MHTEPIIPETUPOBATH
MH(pOpPMaLIMIO, MOIYYEHHYIO OT JPYIHX
WCTOYHHKOB

3aBUCHUMOCTH MCKAY

¢bu3nveckyro

paMKax MpPeJIOKEHHBIX YCIOBUU H
TpeboBaHU

KommyHukaTuBHbIC:
dbopMynupoBaTh, apryMEHTUPOBATH
1 OTCTauBaTh CBOE MHCHHE
ITo3HaBaTeabHbBIE:
MOTHUBBI U HMHTEPECHI
IM03HABATEILHOM JICSITCIIbHOCTU

pa3BUBaTh
cBOEH

Pa3nen 2 Mexanuka (6 )

Kunemaruka MaTepuaJbHOi TOUYKH (2 4)




Ne Koua Conep:xkanue Jdomamnee Ili1anupyemMble pe3yJibTaThl 00yUeHUs Buabi u
-BO MaTepuaJa 3ajaHue dhopmbl
qac IIpeameTrHbie MeTanpeamerHbie KOHTPOJISA
0B

2 2 | Mexanuyeckoe § 5-12 -3HaTh  ompeneneHus  (usnueckux | PeryJsiTuBHbIe: yMEHUE OLIEHUBATH b, T
JIBUKEHUE. MOHITHI: MEXaHMYECKOE JBHKCHHE, | IPABUIBHOCTH BBIMTOJHEHUS Y4eOHOU

Mar€pualibHasd TO4YKa, TCEJI0 OTCUCTa, | 3aJa4u, COOCTBEHHBIE BO3MOXKHOCTH

cucreMa oTCYeTa, Tpaekropus, | eé pelieHus OCYILIECTBIICHUS
paBHOMEpHOE IPSIMOJIMHEITHOE | OCO3HAHHOIO BbIOOpa B y4eOHOW U
JBHXXCHUC, PaBHOYCKOPCHHOC ¥ | TT03HABaTEIIHLHOMN JACATCIIbHOCTH
paBHO3aMeJICHHOE npwkenue, | KommyHukaTuBHble: YMEHUE
PaBHOIIEPEMEHHOE JIBUKEHHE, | OCOBHAHHO MCIOJIb30BaTh PEUEBBIC
nepuojuyeckoe  (BpallaTenbHOE U | CPEACTBAa B COOTBETCTBUM C 3aJauei
KOJIG63.T€JII)HO€) ABWKCHUC, | KOMMYHUKAIIUU JJIA BBIPpAXKCHUA
rapMOHHYECKHE KOJIeOaHus; CBOUX YyBCTB, MBbICIIEH y
-00BSICHITH SIBJICHUS: IOCTYIATEIbHOE | OTPEOHOCTEN;

JIBYDKEHUE; IBUKEHUE 110 OKpYyx)HOCTH ¢ | [lo3HaBaTeabHbIe: yMeHue
IIOCTOSSHHOM 110 MOJYJII0O CKOPOCTBIO; | OIPENENATh MOHSTHUSA, CO3/1aBaTh
JBIDKEHUE Tena, OpolleHHOro moj | 00oO0IieHus, yCTaHaBIUBaTh
yIJIOM K TOPU30HTY;  CBOOOJHOE | aHAJIOTHH, KJIacCU(UIUPOBATH
naJicHue TE; OTHOCHUTEJILHOCTD

JBUXCHUS,

-U3MEepATH/HAXOJUTh: MI'HOBEHHYIO

CKOpPOCThb u yCKOpEeHHe pu

paBHOMEPHOM IPSIMOJIMHENHOM

JBUKECHHH, LEHTPOCTPEMUTEIBHOE

YCKOpEHHue pu paBHOMEPHOM

JIBIKEHUH 110 OKPYXHOCTH, MNYTh U
CKOpOCTh TEJla IIPU PABHOMEPHOM U
PaBHOYCKOPEHHOM NPSAMOJIMHEHHOM
nBKeHUH. llpencraBisTh pe3ynbTaThbl
W3MEPEHU W BBIYMCICHHI B BHUIE
TaOIUI U TPaHKOB;

-[IOHUMATh CMBICTT OCHOBHBIX

bu3nyecKux  3aKOHOB  (NIPUHIIMIIOB)




Koa

qac
0B

Conep:xkanue
MaTepuaJa

Jlomainee
3aJlaHue

Ili1anupyemMble pe3yJibTaThl 00yUeHUs

IIpeameTrHbie

MeTanpeamerHbie

Buani u

¢popmbl
KOHTPOJIs

YpaBHECHHU: KHHEMAaTHYECKHE
YpaBHECHHUS [IBIDKEHUS B BEKTOPHOU H
CKaJsIpHOH (opMax I  pasIMYHbIX
BUJIOB  JIBIDKCHHUS, MPEOOpa3OBaHUS
lammnes;

-HCIIOJIB30BaTh TIOJMYYCHHBIC 3HAHUS B
[TOBCEIHEBHOM KU3HU: y4er
OTHOCHUTEJILHOCTH JIBUKEHHUS

3akonbl Mmexanuku HpoToHa (2 4)

3.1

Cuiiel. 3aKOHBI
HrroTona.

§ 13-17

-00BSCHSTD SIBIICHHMSL: UHEPIIHS,
B3aUMO/IeHiCTBHE BCEMHPHOTO
TATOTCHHUS, YIIPYTOCTH, TpEHUH,
HEBECOMOCTH U NEPErpy3KHu;

-3HaTh  ONpeAeNeHus  (PU3NIECKUX
MOHATHUI: MaTepHaibHasi TOUYKa, MOJEIb
B (u3MKe, HWHEpHHaIbHAs CHCTEMa
oTcyera, CHJIa, Macca, COCTOSHUE
CHCTEMbl  Tel, CHWJIA BCEMHPHOTO

TATOTCHHUA, HWHCPTHAaA u
T'paBUTalMOHHAA Macchbl, nepBas
KOCMHYCCKas CKOpPOCTD, cHhlia

VIIPYTOCTH, BEC Teja, CHIBI TPCHHUS,
MOMEHT CHJIbI, TJIEYO CHUJIBI;

-IIOHUMATh CMBICTT OCHOBHBIX
bu3MYeCKUX  3aKOHOB  (IIPUHIIMIIOB)
YpaBHCHHI: OCHOBHOE YTBEPIKICHHE
MEXaHHUKH, 3aKOHBl HbIOTOHA, TPUHIIUIL
OTHOCUTCIIFHOCTH B MEXaHUKE 3aKOH
BCEMUPHOTO TATOTEHHUs, 3akoH ['yka,
YCIIOBHE  PABHOBECHS,  «30JIOTOE

PeryasiTuBHbIe: yMeHHue
CaMOCTOSITENIHO IJIAHUPOBATh IyTH
JNOCTHIKEHHUS IieJiei, B TOM YHCIIEC
aJIbTepHATHBHBIE, OCO3HaHHO
BEIOMpaTh HambOomnee 3 eKTHBHBIC
CHocoObl  peleHuss y4eOHbIX U
MO3HABATENBHBIX 33124
KoMmmyHunkaTuBHbIC:
dbopMynHpoBaTh, apryMEHTUPOBATH U]
OTCTauBaTh CBOE MHEHHE
IMo3naBaTenbHbIE: OCO3HaHHO
BbIOMpaTh Hambonee 3(p(deKTuBHBIE
CrocoObl  pelieHuss y4eOHBIX U
MO3HaBaTEeNIbHbIX 33124

b, P3




Ne Koua Conep:xkanue Jdomamnee Ili1anupyemMble pe3yJibTaThl 00yUeHUs Buabi u
-BO MaTepuaJa 3ajaHue dhopmbl
qac IIpeameTrHbie MeTanpeamerHbie KOHTPOJISA
0B

MIPABUJIO MEXAHUKU;
-U3MEPATh:  Maccy, CUiIy;  CHIY
BCEMUPHOIO TATOTEHUS, CHIY
YOPYroCTH, CUITy TPEHUS, BEC TEa;
-MCIIONIb30BaTh MOJYYCHHbIE 3HAHUSA B
MMOBCETHEBHOM KU3HU (HAIIpUMED, YUET
WHEPLUU, yYET TPEHUS NpPU JIBUKCHUU
10 Pa3JIMYHBIM TOBEPXHOCTSIM)
aKOHBI COXpaHeHHsI B MeXxaHHuKe (2 1)
4.2 2 | 3aKOHBI COXpaHEHUS B § 22-29 -00BSICHSTD aBieHus: | PeryasituBHbie: BIIAJICHUE b, T
MEXaHUKe B3aUMO/ICUCTBHE; OCHOBaMH CaMOKOHTPOJIS,
-3HaTh  ONpenelieHus  (U3NYECKUX | CAMOOILICHKH, MPUHATUS PELICHUH U

MOHSATUW: UMITyJIbC, padoTa CHJIbI, | OCYIIECTBICHUS OCO3HaHHOTO
MOIIHOCTh, ~KHHETHYECKas DJHEeprus, | BIOopa B yueOHOH u
MOTEHIUATbHAS SHEPTHsl, | TO3HABATEILHOM JCSITEIBHOCTH
MexaHuueckas  (momHas)  oHeprus, | KoMMyHUKaTUBHbBIE: yMEHUE

KOHCEPBAaTHBHBIE U JTUCCHUIIATHBHBIE C
WIbl, 3aMKHyTasg (M30JIMpOBaHHAs)
CHCTEMA;

-[IOHUMAaTh CMBICT OCHOBHBIX
¢u3nyecKux  3aKOHOB  (IIPUHIIMIIOB)
YPaBHEHHUN: 3aKOH COXpaHECHHUS
UMITyJIbCa, 3aKOH COXpaHEHHUs

MEXaHUYECKOM sHeprum, Teopema o0
W3MEHEHUN KHHETHMYECKOW DHEpruu,
YpAaBHEHUE W3MEHEHHs MEXaHU4YECKON
SHEPTHH M0/ IEUCTBUEM CUII TPEHUS;

-MCIIOJIb30BaTh IIOJYYCHHBIE 3HAHWS B
MOBCEIHEBHON  KHM3HU  (Hampumep,
OlICHUBaHHE pPAa0OThl PA3JIMYHBIX CHII

OCO3HAaHHO WCIIOJB30BaTh PEUYECBHIE
CpeICTBAa B COOTBETCTBHUHU C 3aj]iaueit
KOMMYHHUKaIlUN JJIsL BBIPpAXXCHUA
CBOUX YyBCTB, MBbICIIEH u
notpeOHOCTEN

Ilo3HaBaTebHBIE: OCYILIECTBICHUS
OCO3HAHHOTO BbIOOpa B yueOHOW U
MI03HABATENBHOM JIeSITeIbHOCTH




Ne Koua Conep:xkanue Jdomamnee Ili1anupyemMble pe3yJibTaThl 00yUeHUs Buabi u
-BO MaTepuaJja 3a/laHue ¢opmbI
qac IIpeameTrHbie MeTanpeamerHbie KOHTPOJISA
oB

(mpu  moxbeMe, CKOJNBXKEHHHM WU
KaueHUH Ipy30B), CpaBHEHUE
MOIIHOCTH Pa3IMYHbIX ABUTATEIICH)
Pa3nen 3 OcHOBBI MOJIEKYJISAPHOI (PU3NKHU U TepMoaMHAMUKH (6 1)
OcHOBBI MOJIEKYJ/ISIPHO-KHHETH4YeCKOI Teopuu (4 4)

5.1 2 | OCHOBHBIE TTOJIOKEHUS, § 37-43 -00BSICHIATh  SIBJICHUS: OpOyHOBCKOE | PeryjsiTUBHBIE: yMEHUE b, P3
BEJIMYMHBI, 3aKOHBI U JBUKEHHE, B3aUMOJICIICTBIE MOJIEKYJI; | COOTHOCHUTh CBOM  JCHCTBUS  C
ypaBHeHus MKT. -3HATh ompeneneHuss  (PU3NYECKUX | TUIAHUPYEMBIMU pe3yibTaramu,

6.2 2 |JI/p 1 «Mccnenosanue | § 44 MOHATHM:  KOJNMYECTBO  BEIIECTBA, | ONPENENIATh CHOCOOBI NEHCTBUI B JIP
H306apH()ro mnmporecca MOJISApHAas Macca, paMKax MpCAIOKCHHBIX YCJIOBI/If/'I u

-OOBSICHATh  SIBICHUSA: OPOYHOBCKOE | TpeOOBaHUI
JBUKEHHE, B3aUMOJIeiCTBIE MOJIEKYy; | KoMMyHuMKaTHUBHBIE:
-3HaTh  ompeneieHus  Qu3mveckux | popmynupoBaTh, apryMeHTUPOBATH
MOHSATUM:  KOJNMYECTBO  BEIIECTBA, | U OTCTaWBATh CBOE MHEHUE
MOJISIpHAs Macca; ITo3HaBaTenbHBIE: pa3BUBaThH
-IOHAMATh CMBICIT OCHOBHBIX | MOTMUBBI W HWHTEPECHl  CBOEH
¢u3nUecKux IMPHUHLUIOB: OCHOBHBIE | TO3HABATENBHOMN JEATEIbHOCTH
MOJIOXKEHHUS MOJIEKYJISIPHO-
KUHETHYECKOU TEOPUH;
-MCIIONIb30BaTh IOJYYEHHbIE 3HAHUS B
MOBCEHEBHOM KU3HU (Hampumep, y4er
pa3IMyYHBIX CBOMCTB Tra3000pa3HbIX,
KHUJIKMX U TBEPJBIX TEI).
OcHOBBI TepMOMHAMUKH (2)
7.3 2 | IlepBoe u BrOpoe Hauano | § 55-69 -0OBSACHATH SIBJICHUSA: HEOOPaTUMOCTH | PeryJisiTHBHBIE: yMEHHE COOTHOCHUTH b, T

TEPMOJUHAMUKHA

MIPOIIECCOB B MPHUPOJIC;

-3HaTh  ONpeleneHus  (PU3MIECKHUX
TTOHSITHIA: cTerneHen CBOOOIBI,
BHYTPEHHSISI DHEPIHsl UJCAbHOTO Trasa,
paboTa B TEPMOJIWHAMHKE, KOJIUYECTBO

CBOM [ICUCTBUS C IUIAHUPYEMBIMH]
pe3ynbTaTaMH, ONPEAENSATh CIOCOOBI
JIEUCTBU B paMKax NPeIJIOKECHHBIX
yCIIOBUIA U TpeOOBaHUH

KommyHukaTuBHble: hopMyInpoBa




Koa

qac
0B

Conep:xkanue
MaTepuaJa

Jlomainee
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MeTanpeamerHbie

Buani u

¢popmbl
KOHTPOJIs

TEIUIOTHI, TEIUIOEMKOCTb,  yZAEJbHas
TEIIOEMKOCTh, HEOOPATUMBIH TIpoIlece,
amuabatHeiid nponecc, KITJI nBurarens,
uukn KapHo;

-IIOHUMAaTh CMBICIT OCHOBHBIX
(GU3HYECKUX TMPHUHIMIIOB /TIPHHIIUIIOB
YPaBHEHUM: 3aKOHbl TEPMOJIMHAMUKH,
teopemMa KapHo, NMpUHIMIBI EUCTBUA
TEIUIOBOM U XOJIOAUJILHOM MaIllkH;
-MCIIOJIb30BaTh IIOJYYCHHBbIE 3HAHUS B
MMOBCEHEBHON >KM3HU (HAIpUMeEp, IpH|
OTNIEPUPOBAHUU TIOHSTUEM «BHYTPEHHSS
SHEPTUs» B MOBCEIHEBHOW >KM3HU YYET
HEOOpPaTUMOCTH TPOILIECCOB B MPHUPOJIE
pu MPOBEACHUU pa3INYHBIX

HKCIIEPUMEHTOB).

Th, apIYMEHTHUPOBATh M OTCTaUBATh
CBOE MHEHHUE

Ilo3naBaTebHbBIE: pa3BUBAThH
MOTHBbl WM  HHTEPECHl  CBOEU
MO3HABATENIbHOMN 1EeATEeIbHOCTH

Pa3nen 4 Daekrpoannamuka (6 4)

duekTpuyeckoe moJie (2 4)

DNEeKTpUUIECKOe TOJIE U
€ro XapaKTEePUCTUKH.

§ 77-93

-00BSICHSTD SBJICHUS: AJIEKTPU3ALIUS TEIl,
B3aUMOJICHCTBUE HEIOJIBUKHBIX|
JIIEKTPUYECKUX 3aps10B BHYTpY|
OJIHOPOZHOIO JUDJIEKTPUKA,
JIIEKTPOCTATUYECKAS 3alluTa,
NOJIAPU3ALUs AUIJIEKTPUKA

-3HAaTh onpeneneHus bu3znuecKux|
MTOHATUN: JIIEKTPUYECKUI 3apsn,
JJIEMEHTApHbIEC YaCTULIBI, JJIEKTPUYECKOE]
noie, JNEKTPOCTATUYECKOE ToJIe,
HaIPSHKEHHOCTh  JJIEKTPUYECKOr0 I10JIH,
JIMHUN HAIpPsSHKEHHOCTH AJIEKTPUYECKOTO)

IoJIs1, OATHOPOAHOC TI0JIC, TOBCPXHOCTHA]

PerynsiTuBHbIe:
yYMEHUE COOTHOCHUTH CBOU JEHUCTBUS
C IUIAHUPYEMBIMH pE3yJbTaTaMH,

OCYIIECTBIISAITh ~ KOHTPOJIb ~ CBOEH
JeSITeTTHHOCTH B nporecce
JOCTHD)KEHUS pe3ysbTaTa
Ilo3naBaTenbHbIE: pabora c
uHpopManue;
KoMMyHuKaTHBHbBIE: yMeHue
OpraHU30BBIBATH yuebHoe
COTPYAHHYECTBO M  COBMECTHYIO

JIeATEIbHOCTD B TPYIIIE

b, P3
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IIJIOTHOCTB SJICKTPHUYECKOT'O 3aps/a,
00beMHAs TJIOTHOCTH QJICKTPHUICCKOI'O
3apsaga, NMOTCHIOUAIbHAA SHEPIrus 3apsaaa
B OJHOPOAHOM DOJICKTPUYCCKOM IIOJIC,
SHEPIusa BSaHMOHeﬁCTBI/IH TOYCYHBIX|

3aps/oB, MOTEHITHAT]
AIIEKTPOCTATUYECKOTO OIS,
SKBUIIOTCHIIMAIbHBIC MOBEPXHOCTH,|
AIIEKTpUYECKasi  E€MKOCTb, €MKOCTb
IUIOCKOTO  KOHJEHCATOpa,  JHEeprus
AIIEKTPUYECKOTO MOJIS;

-IIOHUMATh CMBICIT OCHOBHBIX

(U3UYECKUX 3aKOHOB /TIPUHIIMIIOB
ypaBHeHui: 3akoH Kyiona, npuHuun
CYNEpIO3UIMM TIOJIeH, CBSI3b MEXNY|
HANPSHKEHHOCTBIO AJIEKTPOCTATUYECKOTO)
NOJi Y Pa3HOCTBIO  IOTEHIIMAJIOB,
3aBHCUMOCTh €MKOCTH CHCTEMB]
KOHJIEHCATOPOB OT TUIIA UX COETUHEHMS,
-ACTIONIb30BaTh TMOJyYCHHbIE 3HAHUS B
MOBCEJHEBHOM JKHM3HU: Yy4YeT B OBITY|
SIBIICHHS DJIEKTPHU3AIIAN TEJl.

-3HaTh  OmpefeneHus  (U3NYECKUX

MTOHSATUI: AIEKTPUYECKUI 3apsin,
JJIEMEHTapHbIE YaCTULIBL,
JIIEKTPUYECKOE noie,
AJIEKTPOCTATUYECKOE noJle,
HaIPSKEHHOCTh JJIEKTPUYECKOTrO I0JI,
JUHUU HaIPSKEHHOCTU

QJICKTPHUYCCKOTO  IIOJIA, OAHOPOJHOC

II0JIC, IMMOBCPXHOCTHAs IIJIOTHOCTB
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AIIEKTPUYECKOr0  3apsiia, oObeMHas
IUIOTHOCTh  3JIEKTPUYECKOI0  3apsija,
MOTEHLIMAJbHAs JHEeprus 3apsga B
OJIHOPOJAHOM  3JIEKTPUUYECKOM  IIOJIE,
SHEpPrusi B3aUMOJCHCTBHUS TOYEUHBIX
3aps/oB, MOTEHITHA
AIIEKTPOCTATUYECKOTO o7,
SKBUINIOTCHIHAIbHBIC MMOBEPXHOCTH,
DIIEKTpUYECKass  €MKOCTb,  €MKOCThb
IUIOCKOTO  KOHJEHCaTopa,  JHEeprus
AIIEKTPUYECKOTO TMOJIS

3aKOoHBI MOCTOAHHOTO TOKA (2 4)

Jl/p 2 «M3mepenne D/1C
Y BHYTPEHHETO
COTMPOTUBIICHUS
HMCTOYHUKA TOKA.

§ 1-12

-3HaThb  ONpeleNeHus  (HU3HUECKUxX
ITOHSATUI: JIEKTPUYECKUI TOK,
MJIOTHOCTh TOKa, cuia TOKa,
HaIpsHKEHUE IPOBO/IHUKA,
COIIPOTHBIIEHUE MPOBOJHMKA, paboTa
TOKa, MOIIIHOCTb TOKa,
anektpoasrkymas cuna (3C), myHT
K aMIepMerpy, n00aBo4YHOE
COIPOTHBIICHUE, COIIPOTHBIICHUE,
CBEPXIIPOBOJUMOCTb,

-IIOHUMAaTh CMBICIT OCHOBHBIX
(U3UYECKUX 3aKOHOB /TIPUHIIUAIIOB /
ypaBHeHUM: 3akoH Oma Juisi ydacTka
LeNU, 3aBUCUMOCTb 3JIEKTPHUYECKOIO
CONPOTUBIIEHUSI ~ OT  TEMIIepaTyphl,

3aKOH Jlxoyns-Jlenna,
3aKOHOMEPHOCTH I10CJIEJOBATEIBHOIO U
HapajyIeIbHOTO COETUHEHUS

IMPOBOAHUKOB, 3daKOH Owma IS TIOJIHOM

PerynaruBHbie: yMEHUE COOTHOCUTH
CBOM JICWCTBHUS C IUIAHUPYEMBIMHU
pe3yJibTaTamu, OCYILIECTBIIATH
KOHTPOJIb CBOEM JEATEIBHOCTH B
MpoLECCe TOCTUKEHUS PE3YIbTaTa

IJIAHUPOBAHUSA W PETYISIUUA CBOEH

JIeATEIbHOCTH; paboTaTh
WHJUBUIYAJIbHO U B TPYIIIIE;

[lo3naBaTenbHbIE: pabota c
y4eOHBIMU MOJIESIMH;
HCIIOJIb30BaHUE 3HaKOBO-

CHMBOJIMYECKUX  CPEICTB, OOIINX
CXEM pEeLICHHUS;

KoMmMmyHHKaTHBHBIE:

HAaXOQUTh  OOIlee  pelleHne U
paspemaTh KOH(JIUKTHI Ha OCHOBE
COIVIACOBAHUS IO3UIMKA M yd€ra
WHTEPECOB; bopMyIHpOBaTH,
apryMEHTUPOBATh U OTCTauBATh CBOE

JIP
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nenu, 3akoH OMa Ay ydacTka Iienw,
COJIEpIKalLero S1C, IpaHULb
IPUMEHUMOCTH 3aKoHa Oma,

-UCIIOJIb30BATh IIOJTYYCHHBLIC 3HAHUA B

MIOBCETHEBHOM KHU3HH: pu
coOroAeHUH paBUJI TEXHUKU
0€301acHOCTH npu pabore v

AIIEKTPUYECKUMU NPUOOpamMu:

-3HaTh  ompeneneHuss  (GU3NYECKUX
IIOHATUM: DJIEKTPOHHAs INPOBOAMMOCTD
METAJIJIOB,  JJIEKTPUYECKHM TOK B
pacTBOpax M paciuiaBax IEKTPOJIUTOB,
IIEKTPUYECKUI TOK B rasax,
JNEKTPUYECKUH  TOK B BaKyyMe,

ANEKTPUYECKUIN TOK B
MOJTYTPOBOTHUKAX MPOBOJHUKH,
JIADJIEKTPUKH, HOCHUTENIH
AIEKTPUYECKOTO 3apsja,
ANEKTPOIUTUYECKAS JUccoLranus,
CaMOCTOSITEIbHBIHN u
HECaMOCTOSTEIbHBIN paspsiabl,

AJIEKTPOHHAS] YMHUCCHS, BOJIbTaMIIEpHAS
XapakTepucTuka, auon, tpuon, IJIT,
MpUMeECH, p-N-TIEpexoI;

-IIOHUMATh CMBICIT OCHOBHBIX
¢u3NYeCKUX 3aKOHOB /MPUHLMIIOB /
YpaBHEHUM: 3aKOH AJIEKTPOIN3a,
-MCTIOJIb30BaTh TOJYyYEHHBIC 3HAHHS B
MOBCEHEBHOM  KU3HU: [OHHUMAHHE
NPUHIMIIA  pabOThl  aKKyMYJISTOPA,
HCII0JIb30BaHUE 3HaAHUUN

MHEHHE,
yuebHoe

YMCHHUC OpPIraHU30BbIBATb

COTPYAHUYECTBO

n

COBMCCTHYIO ACATCIILHOCTD B I'PYIIIIC
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MOJIYIPOBOJHUKOBON  (GU3MKK  TIpU
BbIOOpE pa3IMyHON IIU(PPOBOI TEXHUKH
MarnuTHoe nmoJjie. JJIeKTPOMATHUTHASL MHAYKUMSA (2 1)
10.1 | 1 | MarauTHOE MOJIE U €T0 § 17-29 -OOBSICHATH SIBJICHUS: BO3HUKHOBEHHE | PeryJIAiTHBHBIE: yMEHHE OIICHUBATH b
XapaKTEPUCTUKH. MarHuTHOTO oI, JIEHCTBUE | MPABUIBLHOCTh BBIMOJTHCHUS Y4eOHOMH]
10.2 1 3aKkoH § 30-31 MarHUTHOT'O IIOJII Ha IIPOBOJHHUK C | 3aJa4H, COOCTBEHHBIE BO3MOYKHOCTH B, P3
3IEKTPOMArHUTHOM TOKOM, JICICTBHUE€ MAarHUTHOIO IOJ HA | €€ pEIICHUsl, YMEHHUE COOTHOCHUTH

unaykuuu. [TpaBuio

Jlenua. CaMOMHAYKIINS.

JBWDKYILMICS 3apsil, HapamMarHeTUu3M,
JMaMarHeTusM, (heppoMarHeTusm
-3HaTh  ompeeneHus  (U3NYECKUX
NOHATUI: MarHUTHAs MHIYKLHUS, TOTOK
MarHUTHOMN UHYKIUH, JIMHUU
MarHuTHOM WHAYKIMM, cuia Awmiepa,
cuia Jlopenna, macc-ciekrporpad,
-IOHAMATh CMBICIT OCHOBHBIX
¢u3nUecKux 3aKOHOB / MPUHIMIIOB/
YpaBHEHHIA:, TPUHIIT CYNEPIIO3UIIHIH,
3akoH Ammnepa, ¢opmyia A pacyera

cuinel JlopeHna, npaBuia onpeaesieHus
HarpaBieHus: cuil Ammnepa u JlopeHna,
CBSI3b  MEXKIY CKOpPOCTBIO CBE€Ta U
Mar"HuTHOM u JJIEKTPUUECKON
IMOCTOSHHBIMU,

-MCIOJIb30BaTh IMOJYYEHHbIE 3HAHUS B
MMOBCEAHEBHOM  JKM3HU: IOHHMMAaHHE
uH(popMaun 00 MU3MEHEHUHU
MarHuTHOTO TIOJI 3eMId U €ro

BIUSHUM Ha CaMOYYBCTBHE 4YEIIOBEKA,
WCIIOJIH30BaHNE 3HAHUN TpH paboTe C
AIIEKTPOU3MEPUTETHLHBIMU MIPUOOPAMH,
YUET SIBJICHU S HaMaroHn4ymnBaHUA n

CBOM JIGHCTBUS C IUIAHUPYEMBIMHY|
pe3ysbTaTaMy, ONpPENeNsATh CIIOCOOBI
JNEWCTBUI B paMKax MpPEAJIOKEHHBIX
YCIIOBHIA U TpeOOBaHUI
KoMMyHHKaTHBHBIE: YMEHHE
OCO3HAHHO HCIOJIb30BaTh PEUEBBIC
Cpe/CTBa B COOTBETCTBUHU C 3aj1avyei
KOMMYHHUKAIIMM  JUIS  BBIPAKCHUS
CBOMX MbICIEH U MOTpeOHOCTEl;)
dbopMynHpOBaTH, APTYMEHTUPOBATH U
OTCTauBaTh CBOE MHEHHE

Ilo3HaBaTenbHbIE: yMEHUE
ONpENENATh IOHATHSA, CO3/1aBaTh
000011eHus, YCTaHaBIIMBATh
aHaJIOTHH, KJ1accu(uIpoBaTh,
pa3BUBaTb MOTHUBBI M HHTEPECHI
cBOCH II03HABaTEIbHON
JIeSITEIIbHOCTH
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pa3MarHM4MBaHusg 1pu  pabore C
U(PPOBBIMU HOCUTEIISIMH

-00BSICHATD SIBJICHUS:
3JIEKTPOMArHUTHAS WH]TYKLHS,
CaMOMHIYKITHSI

-3HaTh  ONpeAeNeHus  (PU3NIECKUX
NOHSTHH: BHUXPEBOE  DIICKTPUYECKOE
nosie, DJ1C MHAYKIIMU B JIBIKYIIMXCS
NPOBOJHUKAX, WHAYKIMOHHBIA  TOK,
UHIYKTHBHOCTb, DHEPTUsl MarHUTHOTO
HOJsL, MarHUTHas  NPOHHIIAEMOCTb,
HAMarHMYEHHOCTh, CIUH 3JEKTPOHA,
JIOMEHBI

-[IOHUMATh CMBICIT OCHOBHBIX
($U3MYeCKUX 3aKOHOB /IPUHIUIOB /
ypaBHeHmii: mpaBwio JleHna, 3aKoH
3JIEKTPOMAarHUTHOM WHITyKIIWH,
(GbyHIaMeHTalIbHOE CBOMCTBO 3/M IOJI,
UCMOJIb30BaTh IMOJyYEHHbIE 3HAHHUS B
MOBCEHEBHOM  JKU3HU  (Hampumep,
MOHUMAaTh MPUYUHY TOTEPh PHEPTUU B
DIIEKTPOTEXHUYECKUX YCTPOHCTBAX)

Pa3nen S KoJsieGanus u BOJIHBI (2 4)

JIeKTPOMArHUTHbIE K0JIeOaHUS U BOJIHBI (2

4)

111

DNeKTPOMarHUTHHIE
KoJcOaHus.

§ 44-46

11.2

IIepeMeHHBIN TOK.

§ 47-52

-00BSICHSATH SIBIICHUSL: BOJIHOBOM
MpoIECC, BO3HHUKHOBEHHE
AJIEKTPOMArHUTHOTO TIOJA, Ieperaya
AJIEKTPOMATHUTHBIX  B3aUMOJECHCTBUH,
MOTJIONICHHE, OTpaXKEHUE,
IIPEJIOMJIEHUE, uHTephepeHIus
AIEKTPOMArHUTHBIX BOJIH,

PeryasiTuBHble: yMEHUE OLICHUBATH
MMPaBHUJIbHOCTH BBITIOJTHCHUS yqe6H0171
3aauM, COOCTBEHHBIE BO3MOXKHOCTHU
€€ peleHust

KoMmyHukaTuBHbIE:
OCO3HAaHHO HCIIOJb30BATH PEYEBBIC
CpEACTBA B COOTBETCTBUU C 3aJadyeul

YMEHHE

b, P3
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pacrnpocTpaHeHHe pPaZvoOBOJIH, | KOMMYHUKAIIMK U1l BBIPa)KEHUS
paauooKanys, IIPUHIAI paboThI | CBOMX MEBICIICH U TIOTPEOHOCTEI;

TpaHcpopmaTopa; Ilo3naBaTebHbBIE: yMEHHE
-3HaTh OIIpPCACIICHUSA (1)I/ISI/II-IGCKI/IX ONpCaACIATh IIOHATHA, co3JaBaTb
MOHTHUI: TONEpeyHble U MPOJOJbHBIE | 0000IICHNUS, yCTaHaBIUBaTh

BOJIHBI, TUIOCKas U cheprdeckasi BOJHBI, | aHAJIOTHH, KJIaCCU(UIINPOBATH
SHEPrusi  BOJHBI, JJWHA  BOJHBI,
CKOPOCTh  PacCIpOCTPaHEHHUS  BOJIHBI,
BOJIHOBAsl TIOBEPXHOCTh, JIy4, BOTHOBOU
¢dpoHT, 3/M BOnHa, BuUOparop I[epma,
SHEpPrusi DIEKTPOMArHUTHOW  BOJIHBI,
IUIOTHOCTH TOTOKA 3JIEKTPOMArHUTHOTO
U3ITy4eHUs, JNETEKTUPOBAHUE,
aAMIUTATYTHAS MOTYJISIIAS,
KoJie0aTeNbHBIN KOHTYP;

-IIOHUMATh CMBICTT OCHOBHBIX
bu3NYECKUX 3aKOHOB /MPUHIMIIOB /
ypaBHEHUW:  ypaBHEHHE  Oeryuieit
BOJIHBI, MpuHIMN [roiireHca, ycioBus
MaKCHUMyMa " MUHUMYyMa
UHTEp(EpEeHINH, 3aKOH MPEeTOMIICHUS
BOJTH; CBSI3b MEXTyTIepEMEHHBIM
AIIEKTPUIECKUM u MEPEMEHHBIM
MarHUTHBIM TOJISIMH, PaJIHOCBSI3b;
-HCTIONIb30BaTh TOMYYCHHBIE 3HAHUS B
MOBCETHEBHON  KHM3HU  (Hampumep,
MMOHUMATh TIPUHIIUIIBI
(GYHKIIMOHUPOBAHUS MOOWMIIBHOU
(coToBOM) CBSI3U, TOHUMAThH TEHICHIIUU
pa3BHUTHUS TEICBHUJICHU).

Pa3zpen 6 OnTuka (4 1)
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12 2 Ceer u ero | § 53-57 -00BSICHATH SIBIICHUS: MpsMOJuHeiiHoe | PeryJsiTUBHbIe: YyMEHHUE OLIEHHUBATH b, P3
pacrpocTpaHeHHE. pacmpocTpaHeHHE CBETa, OTPAKCHHE W | MPABUIHLHOCTH BHITIOJTHEHHS YI€OHOM
peIoOMIICHUE CBeETa, MOJTHOE | 33/1a4M, COOCTBEHHBIC BO3MOKHOCTH

13 2 Wp 3 «Mzyqenne | § 67-71 OTpaKeHHE CBeTa, pedpakuusi cBera, | e€ peneHus OCYIIECTBIICHHUS P

TUu(paKIK CBETA.

MUpax, aleppauus; HHTEp(PEPEHIHs, | OCO3HAHHOTO BbIOOpa B y4eOHOW W
TUGpaKus, TUCTIEPCUs U MOJSIPU3ANNs | [IO3HABATEIILHOU JACSITEILHOCTH

CBETA; KoMMyHHUKaTHBHbBIE: yMEHUE
-3HaTh  ONpenencHus  (PU3MYECKHX | OCO3HAHHO HCIIOJIb30BaTh PEUYCBBIC
MOHATHUI: TMOTOK HW3IYYCHHs, IUIOCKOE | CPEICTBa B COOTBETCTBHHU C 3aJlavyei
3epKajgo, TJIABHAS ONTHYECKas OCh, | KOMMYHHUKAIUU JIJISi  BBIPAKCHUS

no0OYHasi ONTHYECKasi OCbh, IOKA3aTellb | CBOUX YyBCTB, MbICIIEH u
IPEJIOMIICHUS,  NPEAENbHBI  yroi | moTpeGHOCTEM;

IIOJITHOTO OTpaKeHWsl, TOHKas JuH3a, | [lo3HaBaTeabHbIE: yMeHue
(OKyCHOE pacCTOSSHUE W ONTUYECKas | ONPENCNSTh IOHATHS, CO3/1aBaTh
CHJla  JIMH3bl;  CKOPOCTh  CBeTa, | 0000IeH s, yCTaHaBIUBaTh
MOHOXpOMAaTHU4YCCKas BOJIHa, | aHAJIOI'uy, KHaCCHq)HHHpOBaTB
UHTEepEepeHIIMOHHAS u

T paKImOHHAS KapTUHBI,

KOTE€pPEHTHbIE BOJIHBI, pa3pellaromnas
CIIOCOOHOCTH ONTUYECKUX MPHUOOPOB;

-[IOHUMAaTh CMBICII OCHOBHBIX
(¢u3NYECKUX 3aKOHOB / NPUHIUIOB /
YPaBHEHHH: 3aKOH  OCBEIIEHHOCTH,

TIPUHITATT ®depma, 3aKOHBI
F€OMETPUUYECKOW ONTUKH, TPUHLIUIIBI
ITOCTPOEHUS n300pakeHHi B

chepuyeckoM  3epKajle M JIMH3E,
MMpaBUJIO 3HAKOB IIPpU HCIIOJB30BaHUU
(GOpMynIBl TOHKOH JIMH3bI, TPUHIIAI
I'tolirenca-®penens, yCIIOBHE
MHHAMYMa u MaKCHMyMa
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uHTEp(DEpEeHIIMOHHOM "
TU(PPaKIMOHHOW KapTHH, 3/MarHUTHas
TEOpHs CBETA,;

-ACIIONIb30BaTh IOJIyYCHHbIC 3HAHUS B
NOBCETHEBHOM  KM3HM  (Hampumep,
KOPPEeKIHsI  3peHHsi €  TOMOIIBIO
moabopa  OYKOB,  JIMH3,  BBIOOD
¢doroamnmapara, onupasich Ha 3HAHUE €TO
OINITHYECKHUX XapaKTEePUCTHK,
OLICHUBATh IPEACIbl  Pa3pellAOIIEeH
CIIOCOOHOCTH PAa3IMYHBIX ONTHYECKHX
puOOpOB).

Paznen 7 OcHOBBI cienUAJIbHOM TEOPUHM OTHOCUTEIbH

octH (2 4)

14

OCHOBHEBIE
TEOpUHn
OTHOCHUTCIBHOCTHU

OJICMCHTBI

§ 72-74

-3HaTh OINPEICICHUSA MOHATHI: paguyc
[IBapummunpaa, TOPU3OHT COOBITHH,
DHEPrusl IOKOS  TeNa;  IOCTYJaThl
CIIELUAJILHON TEOPUH OTHOCUTEIBHOCTH
U CJIEICTBUS U3 HUX;

-OIACHIBATh TMPHUHLUIIMAIBHYIO CXEMY
onslTa MalikenscoHa—Mopiu;
-OLICHUBATb  KPUTUYECKUH  paguyc
YEPHOMU JIBIPHI, JHEPTHUIO MTOKOS YaCTHIL;
-0OBSACHATH YCIIOBHSI, IPH KOTOPBIX
MIPOUCXOAUT AaHHUTHIISALINAS U POXKICHHE
Iapbl YacCTHLL.

PerynsiTuBHBIE: YMEHHE OLICHUBATH
NPaBUIBHOCTh BBINOJIHEHUS y4eOHOH
3ajjauu, COOCTBEHHBIE BO3MOXKHOCTH
e€ peueHus, YMEHHE COOTHOCHUTH
CBOM JICWCTBUS C IUIAHUPYEMBIMH
pe3yabTaTaMH, ONpPEIENsATh CHOCOOBI
JIEMCTBUM B paMKax NpPEJIOKECHHBIX|
yCIIOBU U TpeOOBaHUH

KoMmyHuKaTuBHBIE: yMeHue
OCO3HAaHHO HCIIOJb30BATh PEUEBBIC
CPEICTBA B COOTBETCTBHMHM C 3ajadei

KOMMYHHMKAIlUM  JUIsl  BBIPAYKEHUS
CBOMX YyBCTB, MBICIIEH 51
notpebHoCTEN

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

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

b, P3




Ne Koua Conep:xkanue Jdomamnee Ili1anupyemMble pe3yJibTaThl 00yUeHUs Buabi u
-BO MaTepuaa 3ajlaHue dhopmbI
qac IIpeameTrHbie MeTanpeamerHbie KOHTPOJISA
0B

Pa3znen 8 diiemenThl KBaHTOBOW Gu3nku (4 4)
15.1 1 | KBanToBas mpupoja § 75-77 -OOBACHATL  SABJICHUS:  PaBHOBECHOE | PeryssiTHBHbBIE: b
ceeta. Dororddekr u TCIUIOBOC  M3Iy4eHHE, (HOTOIPPEKT, | ymeHme cOOTHOCHTH CBOM IEHCTBHS C
€ro NPUMEHEHHE. dbdexr KommnrtoHa, NaBieHHE CBETA, | ppapppyembiMu pe3yibTaTaMu,
152 | 1 | Crpoenue atoma. OnbiThl | § 78-82 XHMHHCCKOC ICUCTBHC 9B CTa, 3amiCh M | oviecTBIATh  KOHTPONb  CBOCH b, T
BOCTIPOM3BE/ICHUE 3BYKA;
Pesepdopna. Teopust HaTh  ompencicHEA  (mamueckux | ACTISTBHOCTH B nporecce
bopa. MOHATHIL: abCOMIOTHO uYepHOe Teno, | AOCTHIKCHIA pesynbTara
16 2 | PannoakTHBHOCTD. § 83-85 KBAaHT, (OTOH, OSHeprus u umiyisc | [103HABATEIbHbIE: pabora v b, P3
CtpoeHue aTOMHBIX ¢oToHa; nH(popManuei;
sanep. SlnepHble peakiuu: -[IOHUMATh CMBICIT ocHOBHbIX | KOMMyHUKaTUBHbIE: yMEHHUE
BUJBI U IIPUMEHEHUE. Q)HSH‘ICCKI/IX 3aKOHOB /HpI/IHHI/IHOBZ OpraHu30BbIBATH yqe6Hoe
I'HIIOTE33 nanka, TCOPHA | cOTpyAHMYECTBO U COBMECTHYIO
dororddekra;

-MCIIONIb30BaTh TOJYYCHHbIC 3HAHUSA B
MOBCEIHEBHON  KH3HU  (Hampumep,
MOHUMAHWE  TPHUHIMUIIOB  CO3JIaHUS

¢dororpadun).

-00BSICHITh SBIICHUS: M3ITYYCHHE CBETa
aToOMOM, KOPIYCKYJISIPHO-BOJTHOBOM
JyaJn3M;

-3HaThb  ONpeleNeHus  (U3HUECKUX
HOHATHUH: MOJEeNb TomcoHa,

IJIaHeTapHasT MOJENb aToMa, MOJEIb
aromMa Bojaopoaa no bopy, sHeprus
HOHHU3AIUH, BOJIHEI BEpPOSITHOCTH,
naszep, UHAYUUPOBAHHOE U3ITyYEHUE,;

-IIOHUMAaTh CMBICTT OCHOBHBIX
(U3UYECKUX 3aKOHOB /TIPUHIIUAIIOB /
YpaBHEHUH: CHeKTpabHbIE
3aKOHOMEpPHOCTH, TmocTyaatel  bopa,
runore3a ne bpoinsa, cooTHomeHue
HEOIPEETEHHOCTEN ['eitzenOepra,
MIPUHITATT [Taynw, NepuoInyecKas

JIeATEIbHOCTD B IPYIIIIE




Ne Koua Conep:xkanue Jdomamnee Ili1anupyemMble pe3yJibTaThl 00yUeHUs Buabi u
-BO MaTepuaJa 3ajaHue dhopmbl
qac IIpeameTrHbie MeTanpeamerHbie KOHTPOJISA
oB

cucreMa Menneneesa, IIPUHLAIT

JICHCTBHS JIa3€POB;

-UCIIOJIb30BaTh IOJIyYCHHbIE 3HAHUS B
IOBCEHEBHOM  KM3HU  (Hampumep,
OLICHUBATh <QHEPreTUUYECKUN BBIXO/I»
Ja3€pPHOr0 M3JIY4YEHMsI, MCIOIb3YEMOIO
B MEIUIIUHCKUX 1IEJISX )

-0OBACHATH SIBJICHUS: €CTECTBEHHas MU
HCKYCCTBEHHAsI PallnOaKTHBHOCTB;
cimaboe B3aUMO/ICHCTBHE,
B3aUMO/IEIICTBHE KBAPKOB;

-3HaTh  ompefeneHus  (U3NYECKUX
ITOHSATUI: anbda-, 6era- U ramMma-
U3Jy4yeHus, IMepuoj  MoJlypacnaja,
U30TOIBl, HEHTPOH, IPOTOH, SJAECpHBIC
CWJIBl,  CHWJbHOE  B3aUMOJEHCTBUE,
BUPTyaJlbHBIE ~ YacCTHIBI,  ME3OHBHI,
HYKJIOHBI, DHEPTUsl CBSI3M AaTOMHBIX
aaep, yAeldbHas ~ JHEprus  CBA3M,
HHEPreTUYECKUi  BBIXOJ  SIEPHBIX

peaKkuuii, AJIEPHBINA peakrop,
KpUTHYECKasi Macca, TEpPMOsIEPHBIE
peakuuu, 71032 U3IIy4CHUS;

AQHTUYaCTULA, T[O3UTPOH, HEUTPHUHO,
MIPOMEXKYTOUHbIE OO30HBI, JICMTOHBI,
aZpoHbI, OapHOHBI, ME30HBI, KBAapKH,

TJIFOOHBI
-[IOHUMATh CMBICIT OCHOBHBIX
(bU3UIECKUX 3aKOHOB
/NPUHLMTIIOB/ypaBHEHHIA: 3aKOH

paZMoOaKTUBHOIO pacnajga, MpPaBUIIO
cMmeleHus; runore3a [laynu, cymHocTs
pacmajia 3JIeMEeHTapHbIX YacTHUll, €AUHAS
TEOpHsl CJA0bIX M DJIEKTPOMAarHUTHBIX




Ne Koua Conep:xkanue Jdomamnee Ili1anupyemMble pe3yJibTaThl 00yUeHUs Buabi u
-BO MaTepuaa 3ajlaHue dhopmbI
qac IIpeameTrHbie MeTanpeamerHbie KOHTPOJISA
0B

B3aUMOJCUCTBUI

-MCIIONIb30BaTh MOJYYCHHbIE 3HAHUSA B

MOBCEIHEBHOM  JKM3HU  (HaAmpumep,

3HATh CHOCOObI 3aIUTHI oT

paIMOaKTUBHBIX U3ITy4EeHUN

CamocrosiTesibHas padoTa (171 4)

No Tema Kom.g Buast padot ®opma OTYETHOCTH Cpox cnaun
/1 acos

1 | ®dusuka W  €CTECTBEHHO-HAYYHBIM  METOJ 2 PaGora c nureparypoit u np. Yc¢THO, TUCEMEHHO DK3aMeH
MIO3HAHMS MCTOYHUKaMU HHGOpMaIuu

2 | Kunemarnka MPSIMOJIMHEIHOTO JIBUKEHUSI 2 Pabora ¢ nurepatypoii u ap. YcTHO, TUCBMEHHO DK3aMeH
MaTepuaIbHONU TOUKH. MCTOYHUKAaMU WHGOpMaIUu

3 | Kunemaruka KPUBOJMHEWHOTO JIBUKCHUS 2 Pabota ¢ nurepatypoit u ap. Y CTHO, MUCBMEHHO DK3aMeH
MaTepHaTbHON TOUKH. WUCTOYHUKAMU WH(POPMAITUU

4 | Pemienue 3amau  1mo Teme «MexaHHUECKOe 3 Pemenwue 3anay s nomainiHen [MuceMenHo JloManrHsist KOHTPOJIbHAS
JIBIKEHUE. KOHTPOJIbHON PabOTHI pabora

5 | Mexanuueckoe IBHKEHHE. 2 Cocrasnenue o0o0maromie [TucebmenHo Jomamrnsis pabota

TaOJIUIIBI
6 | MexaHn4eckoe JIBUKEHUE 2 Oo6o0maromuii rect IInceMenHO Homarnss pabota
7 | Pemenne 3anad no Teme «CHiIbl B MEXaHHUKEY 3 Pemenwue 3anay s nomainiHen [MuceMenHO JloMarnmHsis KOHTPOJIbHAS
KOHTPOJIBHON pabOThI pabota

8 | Pemenue 3amau no teme «lIpuMeHEHHE 3aKOHOB 3 Pemenue 3agau s nomanHen [TuceMenHo JloManHsisi KOHTpOIbHAS
Herotona» KOHTPOJIBHON pabOTHI pabota

9 | YcnoBue paBHOBECHS TBEPABIX TEI 2 PaGora c nuteparypoit u np. Y ¢THO, MUCBMEHHO DK3aMeH

MCTOYHUKAMU WHPOpMAIUU

10 | Pemmrenne 3amad mo teMe «YCIIOBHE PaBHOBECHS 3 Pemenue 3amgau s qomaniHen [TuceMenHo JloManHsisi KOHTPOJIbHAS

TBEPJBIX TE» KOHTPOJBHON pabOTHI pabota




11

Nmnynec.  3akoH
PeaktrBHOE NBH)KEHUE.

COXpPaHCHUA HMITYJIbCA.

Pabota c nmutepaTypoii u zp.
WUCTOYHUKAMU WHPOPMAITUU

Y CcTHO, THCEMEHHO

OK3aMeH

12 | Pemienue 3amau mo Tteme «lMmmynbc. 3akoH Pemrenue 3agau a1 noMaiiHen ITucemenno JloMalHsisi KOHTPOJIbHAs
COXpPaHEHHSI UMITYJIbCAY. KOHTPOJIHLHOH paboThI pabora

13 | Umnynbce. 3aK0H COXpaHEHUS UMITYJIbCA. CocraBieHre OopHOIo [IucemenHo Jlomaninsis pabota

KOHCIIEKTa
14 | PaGoTa 1 MOIIIHOCT. Pabota c nmutepaTypoii u zp. YcTHO, MUCHMEHHO DK3aMeH
WUCTOYHUKAMU WHPOPMAITUU

15 | Mexanuyeckass DJHEprus M €€ BHUIBL. 3aKOH Pabota c nmutepaTypoii u zp. Y CTHO, MUCBMEHHO DK3aMeH
COXpaHEHHUs SHEPTUH. WUCTOYHUKAMU WH(POPMAITUU

16 | Pemenue 3amau no teMe «MexaHU4ecKasi SHEPTUsl Pewenue 3amau a1t nomaniHein [IucbmenHo JlomatiHssi KOHTpOJIbHAs
U €€ BUJIbl. 3aKOH COXPAHEHUS SHEPTUN». KOHTPOJIbHON pabOThI pabora

17 | Mexanuyeckas OJHEprus M €€ BHUIbL. 3aKOH CocraBneHnue OnopHOTo [TuceMenHo Jomamnsist pabota
COXPAHEHHUsI SHEPI M. KOHCIIEKTa

18 | Mexanuka O6o0mmaromuii Tect [MucemenHo Homamnsist pabota

19 | Temneparypa. OcnoBHoe ypaBuenue MKT. Pabota ¢ nurepatypoii u ap. VYC¢THO, TMCBMEHHO DK3aMeH

MCTOYHUKAaMU HHGOpMaIuu

20 | Pemenne 3amad mo teme «OCHOBHOE ypaBHEHHE Pemenue 3agau s nomamHen [TuceMenHo JloMalHsisi KOHTPOJIbHAS
MKT». KOHTPOJIbHOH paboThI pabota

21 | YpaBHeHUE MenneneeBa-Knamneiipona. Pabota c nutepatypoit u np. VYc¢THO, TUCBMEHHO DK3aMeH
M3omnponeccsl. MCTOYHUKAMU HHGOpMaITUu

22 | YpaBHEHHE MenneneeBa-Kiamnelpona. [TonroroBka k 1abopaTopHOI [IncemenHo, ycTHO Ha 3ansaTun
M3omnponeccsl. pabote

23 | Pemenne 3a7a4 o TEME «YpaBHEHHE Pemrenne 3agau aj1s1 foMalmiHen IInceMenHo JloMalHss KOHTpOIbHas
MenpeneeBa-Knanelipona. M3onpoueccoi» KOHTPOJILHOW PaOOTHI pabora

24 | ®a3oBBI Tepexoa KHUAKOCTh-map. Mcmapenue, Pabora ¢ nureparypoit u zip. Y CTHO, NUCBMEHHO OK3aMeH
KOHJIeHCAllMs, KulleHne. BiaxxHoCTb. WMCTOYHHKAMU WH(OpMaIuu

25 | IloBepxHOCTHOE HaTsDKEHUE. CmauuBanue. PaGora c nureparypoit u np. Y CTHO, TMCBMEHHO OK3aMeH
Kamminsipasie sBieHwus. WMCTOYHHKAMU WH(OpMaIuu

26 | TBepaple Tena: CTPYKTypa U cBoicTBa. Da30BbIif Pabota ¢ nutepatypoit u ap. Y CTHO, MUCBMEHHO OK3aMeH
NIEPEX 0] TBEPJI0€ TEIO-KHUIKOCTb. HMCTOYHHKAMU WH(OpMaIuu

27 | Pemenue 3a1a4 1o TeMe «ATperatHble COCTOSHUS Pemrenue 3amau aist tomaniHei [TucemenHo JlomatHsst KOHTpOJIbHas

B€IICCTBA " (baSOBBIe IEPEXOABI».

KOHTPOJIbHON pabOThI

pabora




28 | Bayrpennsss osHeprus. PabGorta raza. IlepBsiii Pabota c nmutepaTypoit u zp. VY CTHO, MUCHBMEHHO DK3aMeH
3aKOH TEPMOJMHAMUKHU. MCTOYHHKAMHU HH()OPMAITIH

29 | [IpuMeHeHne NepBOro 3aKOHa TEPMOJMHAMMKH K Pa6ota ¢ nurepatypoit u ap. Y CTHO, TUCBMEHHO OK3aMeH
u3onpoueccaMm. AnnabaTHbINA IpoIecc. MCTOYHHKAMHU HH()OPMAITIH

30 | Pemenne 3amau mo teme «lIpuMeHeHHE MEpBOro Penrenue 3amau g1 foMamnrHen ITuceMmenno JloMalHsisi KOHTpOJIbHAs
3aKOHA  TEPMOJAMHAMUKH K  HU30IPOIECCAM. KOHTPOJIBHON pabOThI pabora
AnrnabaTHBIN TPOIECC.

31 | TeroBbIe MBUTATENM U XOJIOJAUIBHBIC MAITHHBI. PaGora c nmureparypoit u np. YCTHO, TUCBMEHHO DK3aMeH
Bropoii 3ak0H TepMOAMHAMUKH. MCTOYHHUKAMU MH(OpMaIUK

32 | TepmonuHaMUKa CocraBneHnrue OopHOTo [MucemenHo Jomamnsist pabota

KOHCIIEKTa

33 | TepmoauHaMuKka O06o06maromuii TecT [MucemenHO JlomamHsist pabota

34 | DnexTpuyeckoe IOJ€ M €ro XapaKTepPUCTHKH. Pa6ota ¢ nurepatypoit u ap. Y CTHO, MUCBMEHHO DK3aMeH
[IpuHmn cynepno3unuu nojiei. MCTOYHHKAMU HH()OPMAITIH

35 | Pemenne 3amay 1mo Teme «XapaKTEpUCTUKH Pemenue 3aau i gomMarHei [TucbmeHHO Maii
anektpudeckoro nois. [lpuHuun cynepno3unuu KOHTPOJIbHOM pabOThI
OJICH.

36 | Pabora  cHam  2NEKTPOCTATHYECKOTO  TIOJISL. Pa6ora c nureparypoii u nip. VYCTHO, TMCBMEHHO DK3aMeH
IToreHnnan. DOKBUIIOTEHIIMAIbHAS [IOBEPXHOCTb. MCTOYHHKAMU MH(OpMaIIH

37 | DnexTpuyeckoe moie B BemecTse. [IpoBoHUKH 1 Pa6ora c nuteparypoii u zip. YcTHO, TUCBMEHHO DK3aMeH
JUDJIEKTPUKH B IEKTPUYECKOM TIOJIE. MCTOYHHKAMU MH(OpMaIIH

38 | DIeKTPOEeMKOCTb. Kongencarop. OHeprus Pa6ora c nuteparypoii u zip. YcTHO, TUCBMEHHO DK3aMeH
KOHJIEHCATOPA. MCTOYHHKAMU MHPOpPMALIUU

39 | Pemenne 3amau mo teme «KoHmeHcaTtop W ero Pemenue 3agau s nomamHen [TuceMenHo JloMamHssi KOHTPOJIbHAS
XapaKTEPUCTHKN KOHTPOJIbHOH paboThl pabota

40 | DnekTpuuecKoe moje CocraBieHne onopHOro IInceMenHO JomarHss paboTa

KOHCIIEKTa

41 | DnekTpuyecKoe moJje Oo6o06uaromuit Tect [IuceMenHo Homarnsis pabota

42 | IIoCTOSHHBIA  DINEKTPUYECKHMH TOK H  €ro Pabota ¢ nurepatypoit u ap. Y C¢THO, NUCBMEHHO OK3aMeH
XapaKTepucTHKU. 3akoH OMa A y4yacTKa IIelH. MCTOYHUKaMU UH(POpMauu
CoeanHEeHnEe TPOBOAHHKOB.

43 | TIoCTOSTHHBIA ~ DNEKTPUYECKHH TOK W €ro [TonroroBka k 1abopaTopHOit [IncemenHo, ycTHO Ha 3ansTun

XAPAKTCPHUCTUKHU. 3akon Oma AJId ydaCTKa LCIIN.

pabote




COGI[I/IHCHI/IC IMPOBOJIHHKOB.

44 | Pemenue 3aaa4 1o TeMe «DJIEKTPHUYECCKUH TOK U Pemrenue 3agau aj1s joMalHen ITucemenno JloMalHsisi KOHTPOJIbHAs
ero xapaktepuctTuku. CoeTuHEeHNUEe MTPOBOTHUKOBY KOHTPOJIBHON pabOTHI pabora
45 | BC. 3akon Oma 115 MOJTHOM et . Pabota c nmutepaTypoii u zp. VY CTHO, MUCHBMEHHO DK3aMeH
WUCTOYHUKAMU WHPOPMAITUU
46 | Pemrenune 3amad mo teme «2/1C. 3akon Oma s Pemrenue 3agau aj1s joMarHen ITucemenno JloMalHsisi KOHTPOJIbHAS
TIOJTHOM LIETTH KOHTPOJIBHON pabOTHI pabora
47 | DnexkTpuueckuii TOK M €ro XapaKTepUCTUKU. CocraieHre OOpHOIo [IucemenHo Jlomarninsis pabota
3akon Oma. KOHCIIEKTa
48 | DNeKTpUUYECKUH TOK B METaJIaX U KUAKOCTSIX. Pabora ¢ nurepatypoii u ap. YcTHO, TUCBMEHHO DK3aMeH
MCTOYHUKaMU HHGOpMaIuu
49 | DneKkTpuuecKuii TOK B  TOJYNPOBOIHHKAX. Pabota ¢ nurepatypoit u ap. VYcTHO, TUCBMEHHO DK3aMeH
[TorynpoBoTHUKOBEIE TPUOOPBHIL. MCTOYHUKaMU HHGOpMaIuu
50 | DAeKTpUUYECKUN TOK B BEIIIECTBE 3amonHeHHE 00001aroIIei [MucemenHo Homarmnsist pabota
TaOJIULIBI
51 | MaruuTHOE 1oJIe ¥ €r0 XapaKTePUCTUKH. PaGora c nureparypoit u np. YCTHO, MUCBMEHHO DK3aMeH
MCTOYHUKAaMU HHGOpMaIuu
52 | 3akoH sneKTpoMarHUTHOW WHAYKIHMH. [IpaBmio Pa6ora c nuteparypoii u zip. VYCTHO, TMCBMEHHO DK3aMeH
Jlenna. CamouHIyKIKS. MCTOYHUKAMU HHGOpMaITUu
53 | MarHuTHOE TOJE W €ro  XapaKTePUCTHUKH. CocraBneHrue OopHOTO [TuceMenHo JHomarmnsist pabota
DJIEKTpOMAarHuTHasl MHIYKIUS KOHCIIEKTa
54 | Mexanuueckne KoJjieOaHUsT W BOJH: BUJBI, Pabota c nutepatypoit u np. YCcTHO, MUCEMEHHO DK3aMeH
XapaKTEPUCTUKH. MCTOYHUKAMU HHGOpMaITUu
55 | Mexannyeckue KojeOaHWs UM BOJH: BHUIBI, CocraneHrue OnopHOro [TucemenHo JlomarHsis pabota
XapPaKTEPUCTUKH. KOHCIICKTa
56 | Pemenne 3amay mo Teme «MexaHHUECKUE Pemenue 3amau a1 nomaniHein [TucemenHo JlomatHssi KOHTpOJIbHAs
KOJIeOaHMST ¥ BOJIHBI» KOHTPOJILHON PabOTHI pabora
57 | DnexTtpoMarauTHele  Konebanus.  ['eHepaTtop PaGora c nureparypoit u np. Y cTHO, MUCHbMEHHO DK3aMeH
AJIEKTPOMArHUTHBIX KOJICOAHUM. WMCTOYHHKAMU WH(OpMaIuu
58 | IlepemenHbIN TOK. Conporusienue, Pabota ¢ nutepatypoit u ap. Y CTHO, MUCBMEHHO OK3aMeH
WHIYKTUBHOCTh U EMKOCTD IICTIH. HMCTOYHHKAMU WH(OpMaIuu
59 | Pemenue 3amau o teme «llepeMeHHBINH TOK. Pemrenue 3agau aj1s moMalHen IInceMenHo JloMalHss KOHTpOIbHAs

KOHTPOJIbHON pabOThI

pabora




60

ITpeoGpa3oBanue IIEPEMEHHOTO TOKa.
Tpancopmarop. Ilepenaua wu pacnpexneneHue
SHEPIUH.

Pabota c nmutepaTypoii u zp.
UCTOYHUKAMU UHPOPMAITUU

Y CcTHO, THCEMEHHO

OK3aMeH

61 | DnextpomarHuTHble KoneOanusi. IlepemeHHBbII CocraBieHne OOpPHOIO [IncemenHo Jomarusis paboTa
TOK KOHCIIEKTa
62 | DnekTpoMarHuTHbIE KoyieOaHusA. [lepemeHHBII O6o0maromuii Tect [TucebmeHHO Homamrasis pabota
TOK
63 | CBer u ero pacnpocTpaHeHHE. Pabota c nmutepaTypoii u zp. VY CTHO, MUCHBMEHHO DK3aMeH
MCTOYHHKAMU HH()OPMAITIH
64 | Pemenue 3a1a4 1o TeMe «3aKOHBI Pemienue 3aau i fomMarHei [TucbmeHHO JloMalHss KOHTPOJIbHAS
F€OMETPUUECKON ONTUKHI» KOHTPOJIbHON pabOThI pabora
65 | JIunsel. IloctpoeHue wu300pakeHUil B JIMH3aX. Pabota ¢ nurepatypoit u ap. YCTHO, MUCBMEHHO DK3aMeH
OnTuyeckue npuoopsl. MCTOYHUKAMU MH(pOpMaluu
66 | ['eomerpuueckas onTuka CocraBieHue oropHOro [TucbmeHHO JomarHss paboTa
KOHCIEKTa
67 | Pemenne 3amau no Teme «JIuH3BI u  ee Pemenue 3aau i fomMarHei [TucbmeHHO JloMalHss KOHTPOJIbHAs
XapaKTEPUCTUKU KOHTPOJIbHON pabOThI pabora
68 | BoiHOBBIC SIBICHUS CBETA. Pabora ¢ nurepatypoii u ap. YCTHO, MMCBMEHHO DKk3aMeH
MCTOYHHKAMU MH(OpMaIIH
69 | BoiHOBBIC SIBIICHUS CBETA. [TonroroBka k 1abopaTopHOI [IncemenHo, ycTHO Ha 3ansaTun
pabote
70 | Pemenue 3amau o teme «BoyHOBast onTHKAY. Pemenne 3amau i tomaniHein [IncemenHO JlomarHss KOHTpOJIbHAs
KOHTPOJIbHOH paboThI pabota
71 | U3yuenue W3JIy4eHUN " CIEKTPOB. Pa6ora c nuteparypoii u zip. VYCTHO, TMCBMEHHO DK3aMeH
CriekTpasibHblil aHAJIN3. MCTOYHHUKAMU MH(OpMaIIH
72 | OnTuka O6o0maromuii Tect [TucemenHoO Homamnsist pabota
73 | KBanroBas mpupona cera. @oTorddext u ero PaGora c nuteparypoit u np. Y ¢THO, MUCBMEHHO DK3aMeH
IPUMEHEHHE. MCTOYHHKAMU HH(OpMaIIH
74 | Pemenue 3ana4d no reme «Dotodrpdext» Pemrenue 3agau i1 foMaliHen IInceMenHo JloMalHss KOHTpOIbHAs
KOHTPOJIBHON pabOThI pabota
75 | Ctpoenue atoma. OmbiThl Pesepdopma. Teopus Pabota ¢ nurepatypoit u ap. VY CTHO, TMCBMEHHO OK3aMeH
bopa. MCTOYHUKaMU UHGOpMaIuu
76 | Teopus bopa. ®oTorddexr Oo6o0maromuii Tect [InceMenHO Homarnsis pabota




77

PaI[I/IoaKTI/IBHOCTB. CTpOGHI/Ie ATOMHBIX  AJ€P.
ﬂllepHHe PpCaKkru: BUAbI U IPUMCHCHHUC.

Pabota c nmutepaTypoii u zp.
WUCTOYHUKAMU WHPOPMAITUU

Y CcTHO, THCEMEHHO

OK3aMeH
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Onucanue MaTepuaJIbLHO-TEXHHYECKOM 0a3b1

Aymutopus Ne 408 — YueOHast ayqutopust JUIsl IPOBEACHUSI TEOPETUYECKUX 3aHIATUH (YPOKOB),
IIPAKTUYECKUX 3aHATUH, TPYNIOBBIX M WHIUBUAYAJIBHBIX KOHCYJIbTAlMM, TEKYILEro KOHTPOJIS H
MPOMEXKYTOUHOM arrecTanuu. KaObuHet pu3ukm.

Aymutopus Ne 229. YyeOnas ayautopusi JJisi IPOBEIEHUs, TEOPETUUYECKUX 3aHATHH (YpOKOB),
TEKYIIETO KOHTPOJIA U HpOMe}I(YTO‘{HOfI aTTeCTaluu. KOMHBIOTCpHBIﬁ KJ1acc.
Ocnamennocts: Kommiekt meGenu. Texnuueckue cpencrsa oOyuenws: [IK, mynasTumenmiinoe
obopyoBaHue.

[Tepedenp IUIIEH3UOHHOTO IPOTPaMMHOTO oOecrieueHus. TeXHu4YecKrue cpeicTBa 00 yUCHUS:
- WinXP, 7, 10 — Dream Spark Premium Electronic Software Delivery (3 years) Renewal 1203984220
- Kaspersky Endpoint Security 10 mis Windows — 356-160615-113525-730-94
- IIpaBa na ITO Net Police School ms Traffic Inspector Unlimited
- [Ipasa na I1O Traffic Inspector Anti-Virus powered by Kaspersky Special
-Trafficlnspector(Koutpakt 524 JIBI'YIIC ot 15.07.2019)

MeToaunueckne MaTepUaIbI

Tecm

Kak wm mobas apyras ¢opma MOATOTOBKM K KOHTPOJIIO 3HAHWM, TECTUPOBAHUE HMMEET PsJl
OCOOCHHOCTEH, 3HAHME KOTOPHIX IOMOTaeT YCIENIHO BBINOIHUTH TecT Mo ¢usznke. MOXHO IaTh
CIIEYIOIINE METOUYECKUE PEKOMEHIALINN:

* IIpexne Bcero, cieayeT BHUMATEIbHO U3YYUTh CTPYKTYpPY TECTa, OLICHUTh OObEM BpPEMEHH,
BBIICJIIEMOT0 Ha JAHHBIA TECT, YBUIETh, KAKOTO THUIIA 33JIaHHUsI B HEM COACPKATCA. DTO MOMOXKET
HACTPOMUTHCS Ha paboTy.

¢ JIydie HaYMHATH OTBEYATh HA T€ BOIPOCHI IO (PU3MKE, B MIPABMIIBHOCTH PEUICHUS KOTOPBIX HET
COMHEHUM, NOKa HE OCTAHaBJIMBAsACh HA TEX, KOTOPHIE MOTYT BBI3BATh JOJITHUE pa3liyMbsi. OTO
MO3BOJIUT YCIIOKOUTHCSI M COCPEIOTOUYUTHCS Ha BHIMIOJHEHUN 00JIee TPYAHBIX BOIIPOCOB.

* O4eHb Ba)KHO BCEI/1a BHUMATEIbHO YUTATh 33JaHUs 1O KOHIA, HE TBITAsICh NOHAThH YCIOBUS «I10
MIEPBBIM CIIOBaM» WJIA BBHITIOJIHUB MOIO0OHBIC 3ajaHUs B TIPEABIAYIINX TECTHPOBaHMIX. Takas crienrka
HEPEJIKO MPUBOINT K JIOCATHBIM OIIMOKAM B CAMBIX JIETKUX BOIIPOCAX.

* Ecu Bel He 3HaeTe oTBETa Ha BOMPOC WIIM HE YBEPEHBI B MPABMIHLHOCTH, CIEAYET MPOMYCTUTh
€ro ¥ OTMETHUTh, YTOOBI TOTOM K HEMY BEPHYTHCS.

* [lcuxonmoru Takke COBETYIOT AyMmaTh TOJBKO O TeKylleMm 3ananuu. Kak mpaBuio, 3a1aHusi B
TecTax 1O (HU3MKE HE CBA3aHBl JPYr C JPYroM HEMOCPEICTBEHHO, MO3TOMY HEO0O0XOAUMO
KOHIIGHTPUPOBATHCS HA IAHHOM BOINPOCE W HAXOJUTH PEIICHUs, TOIXO0IAIMe UMEHHO K HeMmy. Kpome
TOTO, BBIMOJTHEHHE 3TOM PEKOMEHIAIMHM JAcT elle OJWH ICUXOJOTHYEeCKHH 3(PGEeKT — MO3BOIUT
3a0BITh O HEYJJa4€ B OTBETE HA MPEBIIYIIHNI BOTPOC, €CIIM TAKOBask ©MeIa MECTO.

* MHor#ue 3aaHus MOXHO OBICTpEe PelINTh, €CITH HE UCKATh Cpa3y MpaBUIbHBINA BapHaHT OTBETA,
a TIOCIIEIOBATEIbHO MCKIIIOYATh T€, KOTOPHIE SIBHO HE MOIXOIAT. METO/l MCKIIOUEHHUsSI MO3BOJIIET B
UTOT€ CKOHIICHTPUPOBATh BHUMAHKE HA OJHOM-/IBYX BEPOATHBIX BapHUaHTaxX.

* PaccunThIBaTh BBITIOJIHEHHE 3aJJaHUN HYKHO BCET/Ia TaK, YTOOBI OCTAJIOCh BPEMs Ha MPOBEPKY U
nopabotky (mpumepHo 1/3-1/4 3annanupoBaHHOTO BpeMeHHU). Toraa BEpOSATHOCTH OMMCOK CBOAMUTCS K
HYJII0O U UMEETCs BpeMs, YTOObI HaOpaTh MAaKCUMyM OQJIJIOB HA JIETKUX 3aJaHUSX U COCPETOTOUYNUTHCS
Ha pelieHnH 0oJiee TPYAHBIX, KOTOPbIE BHAYAJIE MPHUIILIOCH MIPOITYCTHTD.

* [Ipouecc yraapiBaHUsl MPABWIBHBIX OTBETOB JKEJIATEIHHO CBECTH K MHUHUMYMY, TaK Kak 9TO
YypeBaTo TeM, uTO oOydaromuiics 3a0yieT O TJIAaBHOM: YMEHUH HCIONIb30BaTh HMMEIOIINUECs
HaKOIUJIEHHBIE B YYEOHOM MpoIiecce 3HaAHUS 10 00IIEeCTBO3ZHAHUIO, M OYET HaZesAThCs Ha yaady. Eciu
YBEPEHHOCTH B MPABWIBHOCTU OTBETA HET, HO MHTYUTUBHO MOSIBISETCS MPEANOUTEHUE, TO MCUXOJIOTH
PEKOMEHIIYIOT TOBEPSATh MHTYUIIUM, KOTOpasi CYUTACTCS MPOSBICHUEM TITyOWHHBIX 3HAHWKM U OTIBITA,
HaXOJIAIIMXCS HA YPOBHE MOACO3HAHUSI.



ITpu moAroToBKe K TECTy MO (PU3UKE HE CIEAyeT MPOCTO 3ay4yUuBaTh, HEOOXOJUMO MOHATH JIOTHKY
U3JI0’)KEHHOTO0 MaTepuaia. ITOMYy HEMaJio CIIOCOOCTBYET COCTAaBJICHHWE Pa3BEpHYTOro IUIaHa, TabIuIl,
CXeM, BHHMATENbHOE M3Yy4YCHHE MaTepuasa 1o Qu3uKe. bonplryl0o MOMOIIb  OKa3bIBAIOT
OIyOJIMKOBAaHHbIE COOPHUKU TECTOB MO (pusuke, MHTepHET-TpeHaKephl, MO3BOJISAIONINE, BO-TIEPBbIX,
3aKpeNuTh 3HAHUS, BO-BTOPHIX, IPUOOPECTH COOTBETCTBYIOUIME IICUXOJOTMYECKHE HABBIKU
CaMOpPEryJSIIMM U CaMOKOHTpOJIA. VIMEHHO Takue HaBBIKM HE TOJIBKO IMOBBIMAIOT 3(P(HEKTUBHOCTD
HOJTrOTOBKH, MO3BOJISIOT OoJiee YCIEUIHO BECTH ce0sl BO BpeMs BBINOJIHEHHUS TeCTa, HO U BOOOIIe
CIOCOOCTBYIOT Pa3BUTHIO HABBIKOB MBICIIUTEIHLHON PaOOTHI.

Pewenue 3a0au

YroObl pemieHue 3anad Mo (uU3MKe HE BBI3BIBAIO 3aTPYJHEHMM, IpeajaraeM cleioBaTh IpH
peleHnn Jr000ii 3a1aun crueayromei yHuBepcanabHo HHCTPYKIUH. COBEpIIEHHO HE Ba)XKHO, HY)KHO
JM PEIINTh 3ajady Ha ABW)KCHHE WIHM y3HaThb, KaKO€ KOJIMYECTBO TEIUIOTHI (Q BBINEIUTCS B XOI€
n3o0apHoro mpotecca. JlaHHash MHCTPYKIMS HE JAaCT OTBETa HAa KOHKPETHYIO 33/Jady, HO MOXET
c/ienath ee peleHue 6osee NPOCThIM U ObICTPBIM.

e He cnemmre m nHe manukyite! Kak mpaBmio, cranmapTHbIE 3aaddl OOJBIIMHCTBA KYpPCOB
pelarTcs B OJIHO WJIM JiBa (HY JIaJHO, TPU) JEHCTBUS, U HUYETO CBEPXCIIOKHOIO B HUX HET. [lepBbiM
JIeJIOM BHHMMATEIBHO NIPOYMTAWTE YCIOBUE 3aJaud M OCMBICIUTE, YTO B HEW Tpedyercs HauTH.
O3HaKOMBTECH C ITOXOKUMHU ITPUMEPAMHU PELICHHUs 3a7ay 10 (pU3UKE.

e Temnepr MoxkHO opopmiate «JAHO». AKKypaTHO BBITUIINATE BCE 3a/IaHHBIC BEIIMYMHBI U HE
3a0bIBaiiTe 0 pa3MepHOCTIX. PasMepHOCTH BelnMUMH Liesiecoo0pa3Ho cpa3y nepeBectu B cucremy CHU,
YTOOBI TIOTOM HE 3aIyTaThCsl B BEIUMCIICHUSIX.

e Ouenp Baxubiil nyHKT: PUCYHOK. BepHblil NoSCHSIOMNNA PUCYHOK K 3aJade — 3TO 3aJ0r
ycrexa U IpaBUJIBHOTO pellieHus. Busyanuzanus AaHHBIX OYEHb XOPOILO ITOMOTaeT, U HE CTOUT €€
HenooueHuBarb. [ToMHuTe, B u3nyeckux 3ajayax BEYHO YTO-TO HPOMCXOJUT - IIaiba JETUT HOJ
YIJIOM K FOPU3OHTY, 3JIEKTPOH OoMOapaupyeT IUIacTUHY, UACAIbHBIN ra3 coBepuiaer paboTy, oTel U
CBIH MEHSIOTCA MECTaMH B JIOJKE U Tak ganee. Tak BOT, HE JIeHUTeCh U Hapucyure 3to! Ilpuuem He
IPOCTO TaK, a C yKa3aHUEM JIEUCTBYIOIIMX CHJI, BEKTOPOB CKOpPOCTEH M MPOYMX JaHHBIX B 3ajaue
BEJIMYHH.

o Temnepsp, Kora Bcsl KapTHHA y HAC Mepes IJla3aMu, CIelyeT MOHATh, Ha MPUMEHEHUH KaKoro
(Gu3uUecKoro 3akoHa MOCTPOEHO pemieHue Bamelt 3amaun. YacTo 3TO MOXHO Yy3HaThb YHCTO
UHTYUTUBHO. Eciu B 3a7aue uaer peub o0 Teje, KOTOPOe JBHKETCS M0 OKPYKHOCTH, @ HAalUTH HYKHO
MOMEHT WHEPLMH, OYEBUIHO, ITO 337adya Ha MCIIOJIb30BAHME 3aKOHOB JMHAMUKHM BpalaTEIbHOTO
nBrkeHus. Vnu ecnu aH myTh M BpeMs, a HAMTH HYKHO CPEIHIO CKOPOCTb — 3TO, KOHEYHO,
KHHEMaThKa. BO3MOXHO, COOTBETCTBYIOUIMH pa3fen (U3UKU HEMOCPEICTBEHHO Iepe]l PEelIeHueM
3a/1a4u Oy1eT MOJIE3HO MOBTOPUTH TOBTOPHO.

o Hacrano Bpemsa mnoaymarb, Kak MMEHHO HaWTH HCKOMYIO BEJIMYUHY, 3Has TO, 4YTO MBI,
coOCTBEHHO, 3HaeM. /[t ynoOcTBa MOXKeTe pacioiOKUTh Mepesl ria3amu puznyeckue GopMmynsl. ITo
IOMOJKET ObIcTpee COOOPa3UTh, UTO OTKY/A BBITEKAET M KaK HaXOUTCS.

o Pemenue nenecooOpa3Ho 3anucaTh cHayasia B o0OuieM, OykBeHHOM BHjie. PopMyiny ¢ OykBaMu
HY)KHO IPHUBECTH K MAaKCHUMaJbHO IPOCTOMY BHJY, IO BO3MOXKHOCTH ympocTuB ee. Ilocie storo
MO’KETE TOJICTABIISITh YNCIOBbIE 3HAYEHHS M TIEPEXOIUTh HEMOCPEACTBEHHO K BhIUMCIEHUSAM. B KoHIe
He 3a0y/1bTe MPOBEPUTH PA3MEPHOCTh NOTYUEHHOM (PpU3HUecKoi BenuunHbl. Eciu HY)HO ObLIO HalTH
CKOPOCTb, a MOJIYUYHUJIHCh KWUJIOTPAaMMBbI, 3HAYUT, IJ€-TO B pPEUICHUH clpsTanach omuoOka. bynpre
BHUMATEINbHBI, U BCE NOTyYUTCs!

Koneuno, ciydaercs u Tak, 4To HaJ 3aJadyeil MPUXOAMUTCS MOMOTETh. BBIBAIOT Takue OpEIKH,
KOTOpbIE HE YAAaeTCsl paCKOJIOTh C MEPBOT0O pa3a, 0COOEHHO 6€3 JOIKHOTO OIbITA.

CamocmosmenvHnas pa60ma



Kak oOyuaromemycaroToBUTbCs K  CaMOCTOATeNnbHOUM pabore mo dusuke? Kaxmwiid
npernoiaBaTeslb CTPEMHUTCS K TOMY, YTOOBI €ro oOydarolmecs Ha CaMOCTOSTEIBHBIX padoTax |
9K3aMEHaxX JIEMOHCTPUPOBAIM BBICOKHI YpPOBEHb 3HAHWA U, CJICIOBATEIIBHO, IMOJIyYaldl BBICOKUE
OTMETKH. BakHa TpaBWIIbHAs MOJITOTOBKA KOHKPETHO K Ka)JIOW caMOCTOSTENbHOH padote. Kakue
COBETHl MOXKET JaTh MPENoAaBaTelb MO TOBOJY IMOATOTOBKH OOYYAIOIIUXCS K CaMOCTOSTEIHHOU
pabote?

1. Bce TemMbl U BONPOCHI, KOTOPHIE BBIHOCSTCS HA CaAMOCTOSITENIbHYIO, HY)KHO pa3IeiuTh Ha 3
TPYIIIbL:

* XOPOIIO YCBOCHBI; * HY)KHO BHUMATEIIBHO IMOBTOPUTH; * HAZIO Pa300paTh M U3YYHUTh TIIATEIBHO.
Cpasy CTaHeT MOHATHO, YeMy TpeOyeTcsl yIeuTh 0OJbIlle BHUMAHUSI.

2. PazoOpatecsi ¢ Teopueil. Her cmbicia TpeHHpPOBATHCS B pPEUICHUH 3aqad Mo (U3MKE, €ClU
IIPOYHO HE YCBOCH TEOPETHUECKUI MaTepuai. 3yOpekka naparpadoB — HE BBIXOJI, TYT BaXKHO, YTOOBI
ObUI0 MoHMMaHue cytu uHpopmanuu. [locie npoutenus nmaparpada Mo HOBOH TeMme, Haa0 OTBETUTh
Ha 3 Bompoca: * Urto 310 3a siBieHue/moHsATHe? ¢ [loueMy M KakuM 00pa3oM OHO MPOUCXOJIUT B
peanibHOCTH? * Kak 3T0 sIBJIEHHE MOKHO BBIPa3uTh B BUAE (pusuveckoit (hopMyIib?

3. bonbire npaktuku! Korma Teopusi ycBOeHa, MOXKHO IEPEXOIUTh K PEIICHHUIO 33]1a4.

Hnousuoyanvhulii onpoc, ppoumanvHulli onpoc, beceoa

YMeHue KpacuBO OTBEYaTb Ha BOIPOCBITAKKE,KAK M yYMEHHE OT HUX KpacuBO YXOIJUThb -
XapaKTEepU3yeT YMHOTO0, 3pYAUPOBAHHOI'O, TPAMOTHOI'O M TAKTUYHOT'O Y€JIOBEKa.

OueHb BaKHO, B IIEPBYIO OYepe/ib, 10OJAro1apuTh YeJI0BEKA 32 OUCHb UHTEPECHbIH, 3aJaHHbII UM
Bonpoc. Ecnu Bompoc, Ha Bam B3misin He ABISETCA TAaKOBBIM, TO MOXHO IOJYEPKHYTh
HOJIOKHUTEIbHYIO YepTy cOOeceqHMKA, XapaKTepPU3YIOUIYI0 €ro HauyUTaHHOCTb, OCBEIOMJICHHOCTD,
KOMIIETEHTHOCTb... Hampumep: «kak KpacuBo ObUI 3a7aH BOIPOC...», «aBTOp TaKOro BOIpoca, Ha
CcaMOM JieJIe CIELUAINCT B 3TOM OTPACIHM...» WIM JaXE «HE OKUIAJ YCIBIIATh TaKOM CEphe3HBII
BOIIPOC OT TAKOW CHUMITATUYHON JaMEL...». XOpomo, eciaun y Bac B «0araxke» OKaxeTcs mapy
HECTaHAAPTHBIX (pa3-0s1arogapHOCTEH.

NmenHo Takoe Hauvano Bamiero auanora BBI30OBET y ONIOHEHTA MPUATHBIE OINYIIEHHUS, YTO
MOJIOKHUTEIBHO CKaXeTCs Ha OTHOIIeHMH K Bam. I, BO3MOXHO, ecau OH HE 0 KOHLA Oyner
yIOBJETBOpEH BammM oTBETOM, HE CTaHET «3aBajluBaTh» Bac JOMOJHUTENBHBIMU BOIPOCAMHU IO
JUCLIUIUINHE aCTPOHOMMUSL.

OTBeTHB Ha MOCTaBJIEHHbIN BONPOC, NOUHTEPECYHTECh, HA CKOJIBKO YEJIOBEK €ro 3a/aBaBILUN
YIOBJIETBOPEH BallMM OTBETOM — 3TO MOXET CTaTh 3apOXKIEHUEM HHTEpecHOM auckyccun. U
Hao00poT, eciii Bbl HE OYeHb YBEpEHBI B CBOEH ITpaBOTe, HE JJaBaliTe MOBOAA JUIs JalbHEUIINX Oece.

Hy, u, KoHeuHO Xe, camas CIOKHas CHUTyauus, Korgja Bsl He 3HaeTe TOYHOro OTBETA Ha
IIOCTaBJIEHHBIN BoIpoc. B 3ToMm cimyuae Bel moxere:

BBICKA3aTh ITyCKail ¥ OIMO0YHYI0, HO CBOIO TOUYKY 3pPEHHUs, CKa3aB YTO-HUOYAb Bpoje: «S5 TOUHO
HE 3Hal0, HO AyMalo, 4To...»;

MIOTPOCUTH Pa3peILICHNUs IOCOBEIIATHCS C KOJUIETAMH;

MPOJIOHTUPOBATh CBOM OTBET (OT aHrI. |ONg — AJMHHBIN), T.€. 1aTh BO3MOXKHOCTh ce0€ OTBETHUTh
Ha HEro Mo3Xe, ¢ yKa3aHueM TOYHOM AaTel U (hopMbl oTBeTa: «Ha JaHHBI MOMEHT S HE MOT'Y TOUHO
OTBETUTD, HO S IOCMOTPIO JTOKYMEHTAILIMIO U Yepe3 HEJIEI0 U3JI0KY CBOIO TOUKY 3PEHMSI Ha CTPaHULIAX
JIMIENCKOro camTa.

I'maBHOe — He OoiliTech BOIPOCOB, a TeM OoJjiee HEMpaBWIbHBIX OTBeTOB. MHorma, Hamuuue
COOCTBEHHOM TOYKHU 3pEHUSI MOXKET OBITh OIIEHEHO JJOCTATOYHO JJOPOTO.

Jlabopamopnas paboma

VYsacHuTE 1€ BBITOHEHHS pa0oThl. COCTaBbTE IJIAH JCUCTBHUM, HEOOXOAUMBIX ISl TOCTHUKEHUS
MMOCTaBJICHHOM LS.

[IpoBeppTe CBOIO TOATOTOBIEHHOCTh K BBIMIOJIHEHHIO pa0OTHl, B CIly4ae 3aTpyAHCHHUI
oOpalaiTech K TEOPETUUECKOMY MaTepuany yaeOHUKa.



[IpoBepbTe Hamuuue Ha BalieM Ja0OPaTOPHOM CTOJIE HEOOXOAWMOro OOOpYHOBaHHUS H
MaTepuaoB.

O3HakOMbTECh C ONHUCAaHWEM JIabopaTOpHOW  paboThl. Ecau  BO3HUKIM  COMHEHUS,
MPOKOHCYIBTUPYHTECH Y MpernoaaBareis win Jadopanta. Eciau BorpocoB HeT, mpucTynaiite k padbore.

Buavane 3anumuTe B TeTpanb 1ary, Homep palOoTbl, TeMy, Lelb U MEPEYeHb MPUMEHIEMOTO
000opyT0BaHuUs.

Kparko onummuTe X0x SKCIIEPUMEHTa, B Cllydyae HEOOXOAMMOCTH PAacCUMTANTE IIEHY ACICHUS
HIKAJIbl U3MEPUTENILHOTO Mpubopa, Hapucyiite cxemy. Obmymaiite paboTy, 3aTeM MpHUCTyHaiTe K eé
BBITTOJIHEHUIO.

B mnpormecce BBIMOMHEHHS] IKCIEPUMEHTA 3amlojHSANTE TaOMUIly pe3yJbTaTOB H3MEPEHUU H
BBIYMCIICHH.

Hcnone3yss pacu€tHyio (¢GopMyny, BBIIOJIHUTE HEOOXOAMMBIE PAcu€Thl, OIpPENEIUTe
OTHOCHUTEJIbHYIO MTOTPEUTHOCTD, 3AMUIIUTE BCE BEIYUCICHHS B TETPA/Ib.

Cdopmynupyiite BBIBOIABI Ha OCHOBAHMM IOJYYEHHBIX PE3YyJIbTATOB, 3alULINTE MX B TETPAU.
[Ipu 3aTpyaHEHUHN MOXKETE UCIIOIB30BATh CIEAYIOUIHE (HOPMYITHPOBKU:

- MOJTYYHJT HABBIKU HCCIIEI0OBAHUS;

- MO3HAKOMMUJICS C MPUOOpaMH K JaHHOW 1abopaTopHO# pabore, MpHOOpENT HAaBBIKH PabOTHI C
HUMU;

- HAy4YHJICS TTOJIyYaTh pabouyro GopMyITy AJis pacueTa onpeaensieMol (U3NIecKoi BeTHInuHbL;

- Hay4uJICcsl COOMPATh AIIEKTPUUECKYIO LIEMb IO TOTOBOM CXEME;

- HAYYHJICS BBIYHCIISTH CpEeHEE 3HAYCHNE SKCIIEPUMEHTAIBHBIX TAHHBIX;

- HAy4YWICS, CPaBHMBAsl IMOJIyYEHHOE HKCIEPUMEHTaIbHOE 3HaYeHHE (U3UYECKON BEITHMYMHBI C
TaOJIMYHBIMU JTAHHBIMH, OTIPEACIISTh MaTepHall, U3 KOTOPOTO CAETaHbI HCCIIEyeMbIe Tea.

B KkoHIle 3aHATHA MPUBECTH B MOPSAOK CTON U cAaTh pabodyee MECTO MPEeroaaBaTesio WM
1abopaHTy.

Koumponvnas paboma

KonTponbHas pabora siBiseTcss OQHON U3 COCTaBISIONINX Y4€OHOU 1eATeNbHOCTH 00ydaroerocs
10 OBJaJIeHHUIO 3HaHUSMH. K ee BBIMOIHEHUI0 HE0OXOUMO MPUCTYIUTh TOJIBKO MOCIE U3yUeHUs TeM
JVICIIATUTAHBIL.

Ilenbt0o KOHTPOJNBHOM pabOThl SIBJISETCS ONpPENENeHUs] KauyecTBa YCBOCHMS JIEKLIMOHHOTO
Marepuala 1 4YacTH JTUCIHILINHEI, TPeTHa3HAYCHHOH ISl CAMOCTOSTEIBHOTO U3YIEHUSI.

3agauu, crosue nepes 00y4aronumMcs py MoAroTOBKE U HaMCAaHUHM KOHTPOJIbHOM paboThl:

1. 3aKkpermieHre MOTyYeHHBIX paHee TEOPETHUESCKIX 3HAHMIA;

2. BbIpabOTKa HaBBIKOB CAMOCTOSATEIbHOM paboThI;

3. BBISICHEHHE MOJTOTOBICHHOCTH 00yYaroIerocsi K Oyaymen mpakTH4aeckoi padore.

KoHnTposnbHble pabOThl BBINOIHSIOTCA B ayAWTOpPHUH, MOJA HaONOJeHHEM IpenojaaBatens. Tema
KOHTPOJIbHOM pa0OThl W3BECTHA M TMPOBOAWUTCS OHA 10 CpPAaBHUTEIBHO HEJABHO HW3YYEHHOMY
MarepHainy.

[IpemoaBaTenns TOTOBHUT 3alaHusl JIMOO IO BapuaHTaM, JHOO WHIWUBUAYATBHO JUIS KaKIOTO
oOyuaromerocs. Ilo coneprkanuto paboTa MOXKET BKIIIOYATh TEOPETHUECKUI MaTepHall, 3a7auu, TECThI
 T.II. BBITIOJTHEHUIO KOHTPOJIBHOM pabOoTHI MPeIecTBYEeT HHCTPYKTAX MPETo1aBaTels.

KitoueBbIM TpeOOBaHMEM MpPHU TOATOTOBKE KOHTPOJIBHOM pPabOTHI (CaMOCTOSITEIbHON paboThl)
BBICTYIIA€T TBOPYECKHUI MOJXOJ, yMEHHE 00pabaTbiBaTh W aHAJIM3UPOBAaTh HH(OpMAIMIO, AEaTh
CaMOCTOSITENIbHBIE BBIBOJbI, OOOCHOBBIBATh 11€JI€CO00Pa3HOCTh U 3(P(HEKTUBHOCTh MPEIaraeMbIX
peKOMEHIAUKH ¥ pemeHuid TpobieM, YETKO W JIOTMYHO W3JIaraTh CBOM MBICTH. [loaroToBKY
KOHTPOJILHOM paboThl cileayeT HayMHATh C IMOBTOPEHHUS COOTBETCTBYIOIIETO pasjena ydyeOHHKa,
y4eOHBIX TTOCOOMH TI0 TAHHOM TeMe M KOHCTIEKTOB JICKITUMA.

OueHouHble MaTepuabl Npu (popmMupoBaHuy padoydeil NporpaMmmsbl



JAucunmumnsel [1/1.3 Ousuka

Ilacnopm ouenounvix mamepuanos

[IporpamMma yuyebHO#M nucturuivibl «@u3nka» HampapieHa HAa (OPMHUpPOBAHUE Y O0YYArOMIMXCS
(GYHKIMOHATBHON IPaMOTHOCTH M METAIIPEIMETHBIX YMEHHI 4epe3 BHIIIOJIHEHUE HUCCIIEI0BATEIbCKOM
Y IPAKTUYECKOM AESTEIbHOCTH.

YcnemHocTh  M3y4eHHs — JUCHUIUIMHBI  CBS3aHAa C  OBJQJCHHMEM OCHOBaMH  y4eOHO-
HCCJIEI0BATENBCKON AESTEIbHOCTH, TPUMEHEHUEM MTOTYYEHHBIX 3HAHUM IIPU PEIICHUH TPAKTUYECKHUX
Y TEOPETUUYECKUX 3a/1a4.

B coorBerctBum ¢ ®I'OC COO o6pa3oBanus (u3nKa MOXKET H3y4daThCsi Ha 0a30BOM H
yrayOJIeHHOM YPOBHSIX.

Copepxanuie 0a30BOro Kypca IO3BOJISIET HCIIOJIB30BAaTh 3HAHUA O (PU3MUECKHX OOBEKTaxX u
nporeccax i oOecredeHuss OE30MacHOCTH NpU OOpalleHHH C MNpHOOpaMH U TEXHHUYECKUMH
YCTpOMCTBAMH; [JIsi COXPAHEHHUS 3/I0pPOBbS U COONIOJACHHUS HOPM SKOJOTMYECKOTO IOBEJIECHUS B
OKPY’KaIOILEH Cpese; MJIsd IPUHATHS PELICHUN B IOBCEAHEBHOM KU3HU.

N3ydenue (hu3nku HampaBiIeHO Ha TOCTHKEHUE CIIEAYIONIUX LIeNei:

- OCBOEHME 3HAHUM O PyHIAMEHTAIBHBIX (PU3HMUECKUX 3aKOHAX U MPUHLUIAX, JIEKAIIUX B OCHOBE
COBpEMEHHOM (U3NYECKOW KapTUHBI MHUpPA, HauOoJee BaXKHBIX OTKPBITUSIX B 00JacTH (DU3HKH,
OKa3aBIIUX OIpPEJEISIONICEe BIUSHUE HA PA3BUTUE TEXHUKU M TEXHOJOIMHM; METOJaX HaydyHOTo
MO3HAHUSI IPUPOJIBL;

- OBJIQJICHHUE YMEHUSAMU NPOBOJAUTH HAOIIOACHHUSA, IJIAHUPOBATh U BBINOJIHATH 3KCIEPUMEHTHI,
BBIIBUTATh THUIOTE3bl M CTPOUTH MOJETH, NPUMEHATh TMOJy4YCHHbIE 3HAHUS MO0 (U3HKEe IS
00BSICHEHUS pa3HOOOPa3HBIX (PM3MUECKUX SBJICHUN M CBOMCTB BEIIECTB;

- IPAKTUYECKOE UCIONIb30BaHNEe (PU3MUECKUX 3HAHUI,

- OIICHUBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOW HH(POPMALINH;

- pa3BUTHE TO3HABATENBHBIX WHTEPECOB, MHTEIICKTYyalbHBIX W TBOPUYECKHUX CHOCOOHOCTEH B
nporecce MpuoOpeTeHus: 3HaHUH M yMEHHH 1O (DU3HUKE C MCIOJIB30BAHUEM PA3JIMYHBIX MCTOYHHKOB
uH(GOpPMAaIIUU U COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTU;

- BOCIHMTAaHHE YOEKIEHHOCTH B BO3MOKHOCTH IO3HAHMSI 3aKOHOB IPHUPOJbI; MCIOJb30BaHUS
JTOCTHXEHUH PU3UKK Ha 0Jaro pa3BUTHSI YEIOBEUECKOW IMBUITU3AIINY;

- HEOOXOAMMOCTH COTPYAHHYECTBA B MIPOLIECCE COBMECTHOTO BBIMOIHEHMS 3aj]ay, YBa)KUTEIHHOTO
OTHOILEHHSI K MHEHHIO OMIOHEHTA MPU 00CYKIEHUH POOJIeM eCTECTBEHHOHAYYHOT'O CO/IEP KaHus;

-TOTOBHOCTH K MOPaJIbHO-3TUYECKOW OILIEHKE MCIIOJIb30BAHMUS HAy4YHBIX JIOCTH)KEHUH, YyBCTBA
OTBETCTBEHHOCTH 3a 3allUTy OKpY’KaloIIeH cpenbl; HCIONb30BaHUE NPUOOPETEHHBIX 3HAHUN U
YMEHMM [UIsl pelleHHs MpaKkTHYEeCKUX 3a]ad IOBCEIHEBHON JXKM3HM, oOecriedeHusi 0e30IacHOCTH
COOCTBEHHOM JKM3HHU, DPALMOHAIBHOIO MPUPOAONOIB30BAHUS W OXPaHbl OKpYXarolled Cpeiasl U
BO3MOXKHOCTSIMM TPUMEHEHHs] 3HaHWM MpH pElIeHUH 3a7ad, BO3HHUKAIOUIMX B IOCIEAYIOLIEH
npodecCHOHATBLHOMN 1eATEbHOCTH.

ITnanupyemovie pe3yiomamaol 0c60eHUs YUEOHOU OUCYUNTIUH DL
B pe3ynbTare u3yueHus AUCIMIUTAHBL:

OOvyyarommiicst Ha 6a30BOM VPOBHE HAVUUTCS:

— JIEMOHCTPUpPOBaTh Ha IMpUMEpax posiib U MecTOo (U3MKKM B (OPMUPOBAHHUU COBPEMEHHOM
HAay4YHOM KapTUHBl MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKM U TEXHOJIOTMM, B IPAKTUYECKOMN
JeATEIbHOCTH JIFOCH;

— JIeMOHCTPHPOBAaTh Ha MpPHUMEPax B3aUMOCBS3b MEXAYy (U3MKOM M IPYTMMH €CTECTBEHHBIMU
HayKaMUu;

— YCTaHaBJIMBaTh B3aUMOCBS3b €CTECTBEHHO-HAYYHBIX SIBJICHUM M IPUMEHSTh OCHOBHBIE

(1)I/I3I/ILIeCKI/Ie MOACIN AJIA UX OITMCAHHUA U O6’I>$ICH€HI/I$I;



— WCHOJIb30BaTh HWHGOpPMAUI0  (PU3WYECKOTO  COACpKAHWUSA TPU  PEIICHUH  YYCOHBIX,
NPaKTUYECKHUX, MPOSKTHBIX U HMCCICNOBATEIbCKUX 3a/1a4, HHTETPUPYS HH(DOpMAIUIO U3 pa3IHYHBIX
UCTOYHUKOB M KPUTHUYECKH €€ OLICHUBAs,

— pa3nmu4yaTh M YMETh HCIIOJIb30BaTh B Y4eOHO-MCCIEIOBATEIBCKONW JIEATEIBHOCTH METOMIbI
HAYyYHOTO TMO3HaHUs (HAOIIOJCHUE, ONMMCAHUE, W3MEPEHHUE, IKCIIEPHUMEHT, BBIIBIIKEHUE THUIOTE3HI,
MOJICTTUPOBAHUE U Jp.) U (POpMBI HAYyIHOTO MO3HAHUs ((HaKTHI, 3aKOHBI, TCOPHH), JEMOHCTPHUPYS Ha
pUMeEpax UX pojib U MECTO B HAYYHOM TO3HAHUH;

— TPOBOJUTH MPSIMbIC U KOCBEHHBIC U3MEHEHUS (DU3NYCCKUX BEJIMYHH, BEIOUpPAsi U3MEPUTEIILHBIC
npuOOpBl C Y4ETOM HEOOXOTUMON TOYHOCTH HM3MEPECHUH, TUIAHHUPOBATH XOJ| M3MEPEHH, MOIy4arh
3HAUEHUE H3MEPSEMON BEIMYMHBI U OIICHUBATh OTHOCUTEIBHYIO IOTPEIIHOCTh IO 33JaHHBIM
dbopmynam;

— MPOBOJUTH HCCIICIOBAHUS 3aBUCHMOCTEH MeXay (U3MYECKMMH BEIMYUHAMH: IPOBOIWTH
U3MEPEHUsT M ONpeeisATh Ha OCHOBE HCCJICIOBAHUS 3HAYCHHUE NapaMEeTPOB, XapaKTEPU3YIOIIUX
JTAHHYIO 3aBUCHUMOCTh MEX/y BEIMYMHAMH, H JICJIaTh BBIBOJ] C YUYETOM IOTPEITHOCTH U3MEPEHHIA,

— HCIOJIB30BaTh I ONHMCAHHS XapakTepa NpOTeKaHWs (DU3MYECKHX IPOIECCOB (DU3HUYECKHE
BEJIMYMHBI H ICMOHCTPHPOBATH B3aUMOCBSI3b MEXK/Ty HIMH,

— HCIIOJIB30BATh JUIS OMHCAaHUs XapaKTepa MpPOTeKaHUs (PU3HUECKHUX TPOIECCOB (DH3UYECKHE
3aKOHBI C YY€TOM TPAHMI] UX IIPUMEHUMOCTH;

— pemarh KauyeCTBEHHbIC 3a/aud (B TOM YHCJIEC M MEXKIPEJAMETHOTO XapakTepa): HCHOIb3Ys
MoJIeNd, (PU3MYECKHE BEIIMYMHBI U 3aKOHBI, BHICTPAMBATh JIOTUYECKH BEPHYIO IICTIOUKY OOBSICHCHHS
(TokazaTenbCTBA) MPEIJIOKEHHOTO B 3a1a4e Mporiecca (SIBJICHHS ),

— pemarb pacueTHbIE 3a/a4d C SBHO 33/JaHHOW (DM3MUYECKOW MOJIENBI0: Ha OCHOBE aHaIHM3a
YCIIOBUSL 33Jla4d BBIJACIATH (PU3UYECKYIO MOCNb, HAXOIUTh (U3NICCKUE BEIMYUHBI W 3aKOHHI,
HEOOXOUMBIC W JOCTAaTOYHBIC I €€ PEHICHUs, MPOBOJUTH PACUYCTHl W TPOBEPATH IMOTYUCHHBIN
pe3yInbTarT;

— YYMUTHIBATh TPAHUIBI TPUMEHEHHMS] W3YUYEHHBIX (U3NUYECKUX MOJENel TMpH pelieHuu
bu3HYECKUX U MEXKIPEIMETHBIX 3a/1a4;

— HCIOJIB30BaTh WH(OPMANHIO W TPUMEHSATh 3HAHUS O TWPUHIMIAX pPabOTBl M OCHOBHBIX
XapaKTePUCTUKAX HM3yYCHHBIX MAIllMH, TPHOOPOB U JAPYTUX TEXHUYCCKUX YCTPOWCTB JJISI PEIICHUS
MPAKTHYECKHX, YIeOHO-HCCIIEI0OBATEIHCKUX U TPOSKTHBIX 33]1aY,

UCIIONIb30BaTh 3HAaHUSA O (PU3UYECKMX OOBEKTaX M IMpolleccaX B IMOBCEIHEBHOW JKU3HU MJis
obOecrieueHrs OE30MACHOCTH TMPH OOpalleHHH ¢ MpUOOpaMU M TEXHUUYECKUMHU YCTPOWCTBAMHU, IS
COXPaHEHHUS 3/I0POBbS U COOIOJCHHSI HOPM 3KOJOTHYECKOTO MOBEACHUS B OKpYXKalollen cpene, A

MIPUHATHUS PELICHUH B IOBCETHEBHOM KU3HU.

OO6yuatouuiics Ha 6a30BOM YPOBHE MOJIYYUT BOSMOXKHOCTb HAYYUTHCS OOBICHSATh:

— - CMBICJI NOHSATHM: (u3HuUecKoe sBlieHUE, (PU3MUECKUl 3aKOH, THUIOTE3a, TEOPHs,BEIIEeCTBO,
noJje, B3auMOJICHCTBUE, 3Be3/1a, BceneHHas, 3J1eKTpOMarHuTHOE 10JIe, BOJIHA, (POTOH, MOHU3HUPYIOLIEe
U3JIy4EHHUE;

— - cMbICT (U3NYECKUX BEJIMYMH: CKOPOCTh, YCKOpPEHME, Macca, Cuia, HMMITYJIbC, padoTa,
MEXaHWYEeCKasi SHEprusi, BHYTPEHHSSI DHEPIusi, aOCOJIOTHAs TeMIlepaTypa, CpelHss KUHETHYecKas
SHEeprus YacTHUIl BEILIECTBA, KOJIMYECTBO TEIJIOTHI, 3JEMEHTApHBIA 3JEKTpUUECKU 3apsja, paborta
BBIX0/1a, TOKA3aTelb IPEIIOMIICHHS CPEL;

— - cMbICT (PU3HYECKHX 3aKOHOB:HBIOTOHA, COXpaHEHUS SHEPIHU, UMITYJIbCA U IEKTPUUECKOTO
3apsaa, TePMOJUHAMUKH, KIIACCHYECKOM MEXaHHUKH, 3JIEKTPOJUHAMUKH, poTo3(dexTa;




— - BKJIaJ POCCHMCKHMX U 3apyO€KHBIX YYEHBIX,0Ka3aBIIUX HauOOJbIlee BIUSHHE HAa Pa3BUTHE
(bU3UIECKON HAYKH.

(I)OprI H METOAbI OICHUBAHUSA

B pesynbrare arrecranuu mo y4eOHOW MUCIUIUIMHE OCYIIECTBISICTCS KOMIUICKCHAsl MPOBEpKa
CJIEAYIOUIMX 3HAHUWA U YMEHHUI:

Ouenka 3a ycmuwiii omgem (beceda, (hpoHmManbHulll ONPOC)

Or1eHKa «OTJIMYHO» CTaBUTCS B TOM CIIy4ae, €ClIi 00yJaroIuics:

e OOHapyXHBaeT NMPABWILHOE MOHUMAaHUE (PU3HUECKOM CYIIIHOCTH PACCMAaTPUBAEMBIX SIBJICHUN
YU 3aKOHOMEPHOCTEH, 3aKOHOB W TEOPHH, JaeT TOYHOE OMPEJCICHHUE W HCTOIKOBAHWE OCHOBHBIX
MOHSITHI, 3aKOHOB, TEOPUH, a TaKXKe BEPHOE ompeiaeiieHue (U3MUECKUX BEIHYWH, UX CIUHUI] U
CIoco0OB U3MEPCHHS;

e  TIPaBUJILHO BBITIOJNHSET YEPTEKHU, CXEMBI U TPaApUKH, COMMYTCTBYIONINE OTBETY;

e  CTPOWT OTBET MO COOCTBEHHOMY IUIaHY, COIPOBOXK/IAET paccka3z CBOMMH MPUMEPAMHU, yMEET
MPUMCHSTH 3HAHHUS B HOBOW CUTYAIIMH ITPH BBITTOJIHEHUH MPAKTUYSCKUX 3a/IaHU;

e  MOXET YCTaHOBUTH CBSI3b MEX]y H3Y4aeMbIMH U paHee M3y4YeHHbIMU B Kypce (usuku
BOIIPOCAMH, a TAK)KE C MaTEpPUAIOM, YCBOSHHBIM MPHU U3YUYEHUU JPYTUX MPEIMETOB.

OrneHka «XOpOIIO» CTaBUTCS, €CIIU OTBET yJOBJIETBOPSIET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha
OIICHKY «OTJIMYHO», HO B HEM HE€ HUCIIOJIb3YIOTCS COOCTBEHHBIN IJIaH pacckas3a, CBOU MPUMEPHI, HE
MPUMEHSFOTCS] 3HAHUSI B HOBOM CUTYAllMH, HET CBS3H C paHEe U3yUYEHHBIM MAaTEPHAIOM M MaTepUAIIOM,
YCBOCHHBIM IIPU U3YUEHUU APYTUX MPEAMETOB.

OrneHka «yI0BIETBOPUTEIBHO» CTABUTCH,

e eciu OOJBINAs YacTh OTBETA YAOBIETBOPSET TPEOOBAHUSAM K OTBETY Ha OIEHKY «XOPOIIIO», HO
OOHapyXHUBAIOTCS  OTHENbHBIE MPOOENbl, HE MPENATCTBYIOUIME JajbHEHIIeMy  YCBOCHHIO
MPOrpaMMHOTO MaTepHuayia; OOydYaloIMICs yMEeT MPUMEHSTh IMOJIYYCHHbIC 3HAHUS TMPU PEIICHUH
OPOCTBIX 3aJad C HCIOJb30BAaHHEM TOTOBBI (OPMYN, HO 3aTpyIHSETCS MpPU PEIICHUH 3a1ad,
Tpedyromux npeodpazoBanue Gopmyi.

OreHKa «HEYIOBIETBOPUTEIBHO» CTABUTCS B TOM CIIydae,

e eclii OOydYaromIuiics HE OBJIaJe]l OCHOBHBIMU 3HAHUSAMH U YMEHUSIMU B COOTBETCTBUHU C
TpeOOBaHUSMU TPOTPAMMBI.

Ouenxa mecmosvix pabom

TectoBbie 3alaHusi BBHIMOTHSIIOTCS HWHAWBHUIYAaTbHO O€3 HCHOJIB30BAaHUS BCIOMOTAaTEIbHBIX
y4eOHBIX MaTepHUaJIOB, B MUCbMEHHOM BHjE. [Ipy BBITOJHEHUH TECTOB JIOCTATOYHO yKa3aTh BapUAHT
MPaBUIILHOTO OTBETA (OAMH) O€3 JOMOIHUTENbHBIX KOMMeHTapueB. Kputepuu oneHku:

e 60% npaBUIBHBIX OTBETOB — OLIEHKA «YyJIOBIETBOPUTEIHHOY,

e 80% mpaBUIBHBIX OTBETOB — OIIEHKA «XOPOILIO»,

e 100% npaBUIIbHBIX OTBETOB — OLIEHKA «OTIHYHOM.

Oyenxa ymenuti pewiams paciemuwle 3a0a4u

Onenka "oTiIM4HO":

e B JIOTUYECKOM pACCYXJICHHU M PEIICHWU HET OIMMOOK, 3ajada pelieHa palroHATbHBIM
CIIoco0oM.

Ouenka "xopomio":

e B JIOTUYECKOM PACCYXJICHHHM W PEIICHWW HET CYIIECTBEHHBIX OIMIMOOK, HO 3a/laya pelieHa
HEPAIMOHAIBHBIM CIIOCOOOM MJTU IOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OMIMOOK.

Ouenka "ynoBIETBOPUTEILHO":

e B JIOTHYECKOM pACCYXICHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHA CYIIEeCTBEHHAs
omuOKa B MAaTEMaTHIECKUX pacuéTax.

OueHka "HeyI0BIETBOPUTENHHO':

e HMEIOTCS CYIIECTBEHHBIC OMMOKH B JIOTHYECKOM PACCYKICHUH U B PEIICHUH.

Ouenka omeemos Y4auuxcs npu npo8edeHun 1abopamopHsvix pabom




Ouenka "oTIMYHO" CTaBUTCS B CIEAYIOLIEM CIyYae:

-nmabopatopHasi paboTa BBHIMIOJHEHA B IIOJHOM oOOBeMe C COOJIOICHHEM HE0OXOAMMOM
MOCIIEI0BATEIHHOCTH TIPOBEACHHS ONTBITOB ¥ H3MEPEHUU;

-y4aIMicss CaMOCTOATENIbHO W PAIMOHAILHO CMOHTHPOBaJ HeoOxoauMoe oOOpyJIOBaHHE, BCE
OTIBITHI TIPOBEN B YCIOBHUSX M PEKUMaX, 00CCICUNBAIONIUX MOMyYEeHUE MPABWIBHBIX PE3yIbTATOB H
BBIBOJIOB; COOJIOIAT TpeOOBaHUS OE30MIaCHOCTH TPY/Ia;

-B OTYETC TMPABHIBHO WM AaKKypaTHO BBIMOJIHWI BCE 3alMCH, TaOJMIbI, PUCYHKH, UYEPTEKH,
rpad UKy, BEIYUCIICHUS; TPABUIILHO BBIMIOJHUI aHAJIA3 MOTPEITHOCTEH.

Oruenka "xoponio"cTaBUTCA B CIEAYIOIIEM CllyJae:

BBITIOJITHCHUE J1a00OpaTOpHON pabOTHl YAOBIETBOPSET OCHOBHBIM TPEOOBAaHUSM K OTBETY Ha
omeHKy "5", HO OOyYaroUIWiiCsl MOMYCTHJI HEIOYeThl WJIM HEerpyOble OIMMOKW, HE MOBIHUSBIINE Ha
PE3ybTaThl BHITOJTHEHUS PAOOTHI.

Oruenka "yn0BIETBOPUTENIHHO" CTAaBUTCSA B CIAEAYIOIIEM Cllydae:

- pe3yJIbTaT BBIMOJHEHHONW 4YacTH JabopaTOpHON pabOTHI TAaKOB, YTO ITO3BOJIAECT TOJYYHUTh
MPABWIIBHBIA BBIBOJI, HO B X0JI¢ TIPOBEACHHSI ONbITA U H3MEPEHUN OBLIH JIOMYIIICHBI OITHOKH.

OueHka "HeyI0BIETBOPUTENBHO" CTABUTCA B CIEAYIOIIEM ClIyYae:

- pe3yJbTaThl BBITIOJHEHUS Ja00paTOpHO pabOTHl HE MO3BOJISIOT CACNATh MPABUIIBHBIA BBIBOII,
WU3MEPCHHS, BBIYMCIICHUS, HAOJIFOICHUS TIPOU3BOIUINCH HEITPABUIIBLHO.

Ouyenka omeemos 00y4arWuxcsa npu NPo8eoeHuY KOHMPOJIbHbIX pabom

B kaxmol KOHTPOJIBHOW padoTe OMpEaesIeHO CBOE KOJIMYECTBO 0alioB, KOTOPhIE HEOOXOIUMO
HaOpaTh, YTOOBI TMOJYYUTh COOTBETCTBYIOIIYIO OIICHKY. B 3aBHCHMOCTH OT CTENEHU CJIOXKHOCTH U
KOJIMYECTBA HEM3BECTHBIX BEJTUYMH KaXIOW 3a/1aud MIPUCBaUBarOTCs Oayuibl oT 1 1o 15.

0 OamioB BBICTABISICTCS 3a 3aMady, K KOTOPOM OTCYTCTBYET TIOSCHUTEIBHBIA PHUCYHOK
HEOOXOIUMBIN IS PEIICHUs WK OH HE COOTBETCTBYET PEILICHHUIO.

O1eHKa «OTINYHOY cTaBHTCA 3a 38-40 Gamwios.

O1ieHKa «XO0poIIo» cTaBUTCs 3a 39-30 O6aoB.

OrieHKa «yIOBIECTBOPUTEIIBHO)» CTaBUTCS 3a 29-20 6aios.

OreHKa «HEyIOBIETBOPUTENBHO» CTaBUTCS 3a MeHee 20 6aioB.




KoHTpPOJIbHO-01IeHOYHBIE CPeICTBA
@ponmanvuwlii onpoc, deceoa

Mexanuka
Cpennsisi ckopocTb. MITHOBEHHAs! CKOPOCTb.
Tpaexropus. IIyts. [lepemenienue.
Yckopenue.
[Tepememnienue it NPSIMOIMHEHHOTO PABHOMEPHOTO U PABHOYCKOPEHHOT'O JIBUKCHU.
YpaBHEHHS CKOPOCTH JJIsl IPSIMOJIMHEHHOTO PAaBHOMEPHOI'O M paBHOYCKOPEHHOTO JIBUKCHHIA.
YpaBHEHUS IBUKECHUS IS IPSMOJIMHEHHOTO PABHOMEPHOTO M PAaBHOYCKOPEHHOTO JIBMXKEHUIA.
[IpssmonHetHOEe paBHOMEPHOE M PAaBHOYCKOPEHHOE JIBH)KEHUE.
Yacrora.
. JIuHeitHas CKOpOCTh.
10. JTuneitHOE yCKOpEHHE.
11. YrnoBas CKOpPOCTb.
12. YrioBoe yckopeHue.
13. CBs3b yrinoBoi CKOPOCTH U TUHEHHON CKOPOCTH.
14. CBs3b yIrioBoi CKOPOCTH M YCKOPEHHUS.
15. 3akons! HetoToHa.
16. 3akon ['yka. Cwita ynpyrocts, HaTsSHKCHHSI, PEAKITUHOIIOPHI.
17.3akoH BCEMHPHOTO TSATOTEHHUS.
18. Cuia TsiKecTH.
19. 3aBucuMOCTh yCKOpEHUs: CBOOOAHOTO MAJACHUS OT BHICOTHI.
20. Cuna Tpenus. Buapl cui TpeHust.
21. PaBHONIEHCTBYIOIIAS CUITA.
22. IMITynibC CHITBI.
23. Umnynbe Tena.
24.3aK0H COXpaHEHHs UMITYJIbCca. 3aMKHYTasi CHCTEMa.
25. PeakTuBHOE JIBUKEHHE.
26. AGCONIOTHO YIPYTUil B HEYIIPYTUN yIapHhl.
27. IIpoekiust BEKTOpa Ha KOOPJMHATHYIO ocb. BexTop. [leiicTBus ¢ BeKTOpamu.
28. Mexanudeckas padora.
29. MOIIHOCTb.
30. Kunetnveckas sHEpTHSI.
31. Teopema 0 KHHETUYECKOM SHEPTHH.
32. IToreHnmanpHas SHEPTUS APOPMUPOBAHHOTO TETIa.
33. [loTeHunanbHas 3Heprus Teja, HOJHATOro HaJl 3eMJIeH.
34. Teopema 0 MOTEHIIMAIBHOW YHEPTUH.
35. [NonmHas MexaHu4YecKasi JHEPIHsl.
36. 3aK0H coXpaHEHUs SHEPTHH 0e3 ydeTa U C YIeTOM CHIIBI TPSHHUS.

oSN~ E

Ochosbl MONEKYIAPHOU U3UKU U MEPMOOUHAMUKU
1. Ocnosusble nonoxxenust MKT. Tuddyzus. BpoyHoBckoe ABHKEHHE.

2. KommdaecTBo BemiecTBa, MOJib. MoJisipHas 1 OTHOCUTEIFHO MOJIEKY IsipHast Macca. Yucmo ABorajpo.

Yucino yacTuil.

3. WneanbHbIid Ta3. AOCONIOTHBIM HYJIh TeMIepaTypbl. MaKpOCKOTHMYECKHE W MHKPOCKOIMYECKHE

napameTpabl.

4. OcnoBHoe ypaBHeHue MKT. Cpenusas kBagpatuunas ckopocTh. Ilepexox ot TemmepaTypsl B

rpanycax Llenscus B rpagycel KenbBuna.
5. YpaBuenne MenneneeBa-Kmaneiipona. Ypasaenue Knaneipona. Konmnenrparnus.
6. M3omporeccsl u ux Bujbl. 3akonsl [eii-Jltoccaka, [lapns, boitna-Mapuotra.



7. Hacpbiiennsiit map. JlaBieHue HaCBIIEHHOTO Hapa.
8. Ucnmapenue. CriocoObI yBETUYCHHUS CKOPOCTH UCTIAPEHUS.
9. Kongeuncarus.

10. HenacpleHHsIH map.

11. BunaxHOCTb.

12.  OtHOcuTeNbHAS BIAXXHOCTb.

13. AOGcomoTHas BIaXHOCTb.

14, TlapuuanbHOE TaBJICHHE.

15. Cmoco0sI onpesiesieHust BIAXKHOCTH U YCTPOUCTBA TPHOOPOB.
16. IlpaBuia nojab30BaHUs ICUXPOMETPHUUECKON TaOIHIIbL.
17. Kunenue.

18. TewmmepaTypa KUIICHUS.

19. 3aBucuMOCTb TeMIEpaTyphbl KUIIEHUS OT JIaBJICHUSI.

20. Touxka pochl.

21. KonuuecTBO BEIIECTBA.

22. KonuuecTBO TEIUIOTHI MPH KUTICHHUH.

23. KonmuecTBO TEIIOTHI MPU H3MEHEHUH TEMIIEPATYPHI Tela.
24. (CpolicTBa )XKHJIKOCTEH, ra30B U TBEPIBIX TEII.

25. Kpucrammueckue Tena. Buasl KpucTamios.

26. CpolicTBa KPUCTAIIMYECKHX Tell.

27. CsolicTBa aMOpP(HBIX TEIL.

28. KoMmo3uThl.

29. AHHU3OTpOIHSI.

30. MU3zorpommus.

31. Awmopdusie Tena.

32. Jlepopmanus u e BHJIBI.

33. VYmpyras u Heynpyras nedopMarius.

34. Mopynb FOHra.

35. MexaHnuecKkoe HanpsHKeHHUE.

36. 3akoH ['yka.

37. marpamma pacTsbkeHUs (TpeAeNl  YOpyrocTd, Mpeaes
IIPOYHOCTH).

38. KoaudecTBo TEIIOTHI JUIsI INIABJICHHS TBEPAOTO TEIIa.
39. JlaBnenue.

40. BHyTpeHHSss1 DHEpTHsl.
41. Pabota raza

42. TlepBblii 3aKOH TEPMOAWHAMUKH. [I[puMeHEeHNe IepBOTO 3aKOHA TEPMOJAMHAMHUKHN K H30IPOIECCaM.
AnuabaTtHbIil poriecc.

43. KTI]] TerutoBo# MaluHbI ¥ HIeaTbHON TETUIOBOW MAaIlTHHBI.
Bropoii 3akoH TepmoanHamMuku. OOpaTUMbIe U HEOOpaTHUMBbIE MTPOLIECCHI.

44,

JlaGopaTopHble paboThI

1. UccnenoBanue n3006apHOTO Mporiecca

Dnexmpoounamura

1. 3axon Kynona.

2. DIEKTPUYECKHH 3apsiI.

3. Teno 3apsyKeHO MOI0KUTENBHO, OTPUILIATEIbHO, HEUTPAIBHO.
4. DNIeKTpUIECcKoe ToJIe.

5. HampsikeHHOCTB 271€KTPHUYECcKOro mosisi. HampspkeHHOCTh TOU€YHOTO 3apsaa U MIIOCKOCTH.
6. JInHMM HANPSHKEHHOCTH JIEKTPUIECKOTO TTOJIS.
7. [IpyHLIMT CYNepIO3ULIUY TTOJIEH.

IIPONIOPLUHMOHAIBHOCTH,

npenen



8. CBOOOIHBIC U CBSI3aHHBIC 3aPsiIbL.

9. IlpoBOIHUKH, AUDIEKTPUKHU U MOTYIPOBOJIHUKH.

10. TTossspHBII U HEMOISAPHBIN TUAIIEKTPUKH.

11. Tonspuzanusi IUANEKTPUKOB, DIEKTPOCTATHUECKAs WHIYKIMS, AUDJIEKTPHUUECKas MPOHUIAEMOCTh
CpEJB.

12. KopoTkoe 3aMbIKaHHE.

13. DnexTpuyecKHii TOK.

14. VcnoBue cyiiecTBOBaHUS TOKA U JIEHCTBUE TOKA.

15. DJIC. CtopoHHUE CUIIBI.

16. Konaencarop. Buasl konaencatopoB. CoequHeHHE KOHIEHCATOPOB.

17. 3axkonbl OMa juId ydyacTKa LEnu U MOJHOM LENH.

18. BuyTpeHHee U BHEUTHEE COPOTUBICHHUE LIEITH.

19. Cuna Toka, COMpOTUBICHUE, HAIPSHKCHHUE.

20. MarnutHoe mose. Jluaum marHuTHOM umHaykumu. [IpaBuio neBoit pyku. IlpaBuino Makcsemra
(OypaBuuka).

21. Cuna Amnepa. Cuna Jlopena.

22. DnexrpomarauTtHas nHAYKIHA. CamonHaykuus. [Ipasuno Jlenma.

23. MarHuTHBbIi MOTOK.

24. Pabora u MOITHOCTh TOKa, 3aKoH JIoyns-JIeHna.

25. IlocnenoBarenbHOE U MapalieIbHOE COSUHEHHE TPOBOTHUKOB.

26. CBoOOIHBIC 3aps/Ibl U CBSI3AHHBIE 3apSIbI.

27. YcnoBus CyIIECTBOBAHHS 3JEKTPHUECKOTO TOKA.

28. TIpubopsbl 1Is N3MEPEHUs CHIIBI TOKA U HANIPSDKEHHS (CIIOCOOBI TIOIKITFOUCHHUS).

29. CBepXmpoBOJUMOCTb.

30. DIeKTPOEeMKOCTb.

31. IMoreHuuan. DKBUMOTEHIIUATIbHAS TIOBEPXHOCTD.

JlaGopaTopHbie pabOThI
2. Usmepenne D/IC 1 BHYTpEHHETO CONPOTUBIICHUSI UCTOYHHKA TOKA

Konebanus u eonnovi
1. Mexanudeckue KojaeOaHus U UX BUJIBI.
2. MexaHuyeckue BOJIHBI U UX BHJIBL. J{;iHA BOJIHBL. CKOPOCTH BOJIHBI.
3. AMIUMTY/a, CMEIIeHHe, TIEPUOo/I, 9acToTa, (hasa.
4. YpaBHeHHe CBOOOIHBIX TAPMOHUYECKUX KOJICOaHUH.
5. MasTtHuku. Pacuer neprosa MaTeMaTHUECKOTO U MPYKUHHOTO MasiTHUKOB.
6. OnekrpomaruuTHele KoneOanusa. IlepemenHblii Tok. KoneGarenbHbli KOHTYp (OTKpBITHIM,
3aKpbIThIN). ['eHepaTop (YCTpOHCTBO, MPUHIMI PabOTHI).
7. BuxpeBoe nsnektpuueckoe mnoje. Tpanchopmarop (ycTpoilcTBO, NpUHIMIT pPabOThI, PEKUMBI
paboThl, MPUMEHEHHUE).
8. Pe3uctop, KOHJIEHCATOp M KAaTyIIKa B IIEIH IEPEMEHHOTO TOKA.

Onmuxa
Cget. CriocoObI onpeeieHusi CKOPOCTH CBETA.
ITpunuumn I'rolirenca.
@pPOHT BOJIHBI.
BonHoBast MOBEpXHOCTb.
VYroin nagenusl.
Yroi oTpakeHus.
Yron npenomIiieHusl.
IIpenomiuenue.

NN D



9.

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

22

3aKOH OTpa)KEHMsI CBETA.
3aKOH MPEJIOMJICHHUS CBETA.
ITonHOE BHYTpPEHHE OTpakeHue
AOGCOIOTHBIN MOKa3zaTesb npenoMiaeHus. OTHOCUTENbHBIN MOKa3aTeNb MPETOMIICHUSI.
KorepeHTHbIE BOJIHBL.
YcioBue MaKkCuMyMa 1 MUHUMYMa.
YcnoBust HabmOAeHU UHTEPPEPEHINU, TU(PPAKIIUN CBETA.
UnTepdepenmus cera.
Hudpakuus ceera.
[Tonsspu3zoBaHHas BOJHA.
Hucnepcus csera.
[Tpuniun INolirenca-dpenens.
Crioco0b1 HaOrOIeHNs HHTEpdepeHITNN, TUGPAKITIH, TOJIIPU3ALUN U TUCTIEPCUU.
. Judpaknuonnas pemerka. dopmyna gudpaknuoHHod pemeTku. l[lepuon audpakmoHHON

peuieTku

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

AN DN AW~

Ok~ wpNE

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

[TpumeHnenue nHTEpPepeHInn, TUPPAKLNH, TOJIIPU3ALUN U TUCTIEPCHH.

JIun3el 1 ux Buabl. [loctpoenne n300paxxeHus B JIMH3AX.

OnTuyeckuil HeHTp JIMH3bL, POKYC, HOKYCHOE pacCcTOSIHUE, TJ1aBHAs M TOOOYHAsi ONTHYECKAas! OCh.
JelicTBUTENbHOE U MHUMOE H300pakeHue.

VYBenuuenue nH3bl. OnTryeckas cuiia JMH3bl. PopMysia TOHKOH JINH3HI.

Criextp. Buzpl criekTpoB. Y cIoBUS U CTIOCOOBI HAOIIOIEHHS CIIEKTPOB, CIIEKTPAIHHBIN aHAIN3.

JlaboparopHbie pabOThI

. Usyuenue nudpakinum ceera

Ocnosnble 21emenmoi meopuu Om-HocumenlbHocmu

. IHBapraHTHOCTh MOJYJIsl CKOPOCTH CBETA B BAKyyMe.
. [IpuHIUIT OTHOCUTENBHOCTH DUHINTEHHA.

. [loctynatel cienraJlbHON TEOPUU OTHOCUTEIBHOCTH.
. OTHOCUTETHLHOCTh BPEMEHH, IJTUHBI, MACCHI.

. PEnsSTUBUCTCKUI 3aKOH CIIOKEHUS CKOPOCTEN.

. B3aumocBsI3b Macchl M S3HEPTUU. DHEPTUs MOKOS.

Dnemenmol K6AHMOBOU PUIUKU

. PagnoakTuBHOCTB.

. M30TOmBI.

. [lepuon nmomypacnana.

. Moaenu aToOMHOTrO sijpa U aToma.
.o, P, y wusmyueHus (BO3AEWCTBUE MArHUTHOTO M JJIEKTPUUYECKOTO TMOJs, MPOHUKAIOIIAS

0COOHOCTB, TUIT YaCTHULIBI).

3aKOH paJiMOaKTUBHOI'O pacraja.

Pacmaner o u f.

SlnepHble peakiy U UX BUJIBI.

SAnepusie cunbl. DHeprus cBsa3u. JlegexT macchl.
. Teopus bopa.

. [Ipunuun pa®oTsl 1a3zepa.

. ®otorddext. 3akoH ororpdexra. Buasl u nmpuurHa Bo3HUKHOBeHUs (oTorddexta. KpacHas

rparuia ¢porodrddexra.

Zlomaum;m KOHmpoJ/ioHaA paﬁoma



3amaua 1

Bapuant 3aganue
Cpennee paccrosinue Mexnay ueHtpamu JIynel u 3emnu npumepHo 60 3eMHBIX
1 paanycoB. Bo ckoIbKO pa3 yMEHBIIUTCS CUJIa TPaBUTALIMOHHOTO B3aWMOJCHCTBUS
npeamera mMaccoil 1 kr u 3emiid, eciiu cHavyaja MpeaMeT HaXOAUTCS Ha MOBEPXHOCTH
3emun, a 3aTeM Ha JIYHHOU opouTe?
Teno CKOJB3UT MO TOPU3OHTAIBHOW IIOCKOCTH. C KakoW CHJION Tello JaBUT Ha
2 IUIOCKOCTh, €CIM Cujla TPeHUs, NeHCTByomas Ha Teno, paBHa 9 H, a xoaddunment
TPEHHUsI CKOJIbXeHUs paBeH 0,27
Teno paBHOMEpPHO ABHMIKETCS 10 TOPU30HTANIBHOM TuiockocTH. Cujla AaBiieHUs Tella Ha
3 wiockocts paBHa 10 H, cuma tpenus 2,5 H. Uemy paBeH KOA(pQUIHMEHT TpeHUs
CKOJIb)KCHUS?
3anaua 2
Teno gBuraercst Mo okpykHoCTH. ONpeeNnTe BEIIMUYNHbBI, 0003HAYECHHBIC 3BE3/10YKOH.
Bapuant [Tepuon, Yacrora, T Panuyc, CxopocTb, YCKOpezHI/Ie, YrinoBas
C M M/c M/C CKOPOCTb, paji/c
1 5 * 2 * 10 *
2 * 10 * 15 * *
3 * * 1 * 6 12
3anava 3

3Has ypaBHeHusi nBwkeHust X(f), mMaccy Tema u BpeMsi JBWXKEHHs oOmpenenuTe: 1) HavdalbHYIO

KOOpAMHATY JBIDKYILErocs Tena, 2) YCKOpeHHe, 3) HauyalbHYI0 W KOHEYHYIO CKOpPOCTb, 4)

nepemeleHure, S5) cuily, 6) HauyalbHbIi M KOHEUHBIH HUMIYJIbC, 7) HAYaJbHYI0 U KOHEUHYIO

KMHETUYECKYIO SHEPTHUI0, 8) MEXaHUYECKYIO padoTy, 9) MOIIHOCTb.

Bapuanr Macca, kr Bpewms n1BukeHus, ¢ YpaBHEHUE JBHKEHUS

1 01 5 x=3+15t-4t°

2 5 2 = -5+t

3 0,7 15 x= -5-2t°
3agaua 4

Onpenenure MOJIIPHYIO MAacCy BEILIECTBA.
Bapuant 1 2 3
C,HsOH NaCl CoHg

3agaua 5

Omnpenennte aOCOMIOTHYIO U OTHOCUTENbHYIO BIQKHOCTHh B BaroHe (Kyrme) moesaa, eciiu peOeHOK BO
BpeMsl €1l pa3iivil BOAY Maccoil M mpu Temmeparype t.

KUIOKOCTH.

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

3agaua 6
JKunkocTh JBYOKETCS 1O KamwuIIpHOW TpyOke. ITo JaHHBIM TlapaMeTpaM ONpPEIEITHTE BEIUIHHY
0003HAaYCHHYIO *, a TakKe CHIIy MOBEPXHOCTHOTO HATSKCHHS] M SHEPTUI0 MOBEPXHOCTHOTO CIIOS

Bapuant

1

2

3

o, H/M

0.073

*

0.024




p, KT/M> 1000 13600 800
d, mm * 1,8 1
g, m/c” 10 10 1.6

h, M 0.1 0.05 *
3amaya 7

Kars mox s, Hecymas 3apsij (|1, IPH OCBEIICHUH MOTepsiia (nmpruodpena) 3aps (. Kakum cran 3apsi
Karuti?

Bapuant 1 2 3
Ji +2e -S5e +7e
02 [Torepsin [Ipuobpen | [orepsiHo 2e
le 2e
3agaua 8
Ornpenenure BeIUYUHY 0003HAYEHHYIO 3BE3/JOUKOM.
Bapuant 1 2 3

Cuna, mH 12 * 16
3apsy 1, HKn 4 2 *
3apsin 2, HK 2 1,8 3
Paccrosinue, cm * 3 5
JuanexTpudeckas IPOHUIIAEMOCTb CPEIbI 2 15 2,2

3amaya 9
Ornpenenuts HaPsHKEHHOCTh PE3YJIbTUPYIOLIETO MOJIsA B TOUKE A pacnoyioKeHHOW Ha JTMHUU 3apsigal
v 3apsiga2, ecliu:

Bapuant 1 2 3
3apsanl, mxKn 16 4 3
3apsan2, MmxKn 2 S) 4
Paccrosianel, cm 3 5 2
Paccrosnaue2, cm 6 4 5
JmsnexTpudeckas IpOHUIIAEMOCTb

2 2,1
cpebl 1,8
Pacnionoxxenne Touku A Mexny 3apsaamMu 3a 3apsaom1 3a 3apsom2
3amaqa 10

[Tnockuii KOHIEHCATOp, COCTOSIIIMN W3 KPYIJIBIX IUIACTHMH PaguycoM I, pasfelieH MPOCIOWKOH ¢
JIMAJIEKTPUYECKON MPOHUIIAEMOCThIO € M TOMIUHON d. 3apshkeH KOHIEHcaTop 10 HampsbkeHus U.
Haiitu: 1) emkxocTh KOHJEHcaTopa; 2) 3aps] Ha IUIACTMHKAX; 3) SHEPrHI0 3JIEKTPHUYECKOro MO
KOHJIEHCaTopa.

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

Uerblpe KOHJEHCAaTOpa COEOUHEHBl B Oarapero, MOJKIIOYEHHYI0O K MCTOYHUKY HaIpsHKEHUS.
Omnpenenure: 1) oOUIyI0 AIEKTPOEMKOCTD; 2) oOmuit 3apsn; 3) 3apsii Ha KaXAOM KOHJeHcaTtope; 4)
HaNpsDKEHUE Ha KaXKJIOM KOHJIEHCATOPE.

| Bapuant | 1 ‘ 2 ‘ 3




C1, MKD 2 1 3
Co, MKD 1 1 2
Cs, MKD 2 3 4
Cy4, MKD 4 2,5 2
U,B 100 1000 500
Tun Bce nocnegoBarensio | Bee mapamiensHo C; u C, nmocaemoBarensHO, a
COETUHEHUSI Cs u C4 mapasmienbHo

3anmava 12
B pesynbraTe mpoTekaHUs 3JEKTPUYECKOTO TOKa 4Yepe3 JKUIKOCTh BBIJICISETCS HEKOTOpas Macca
BeniecTBa. OnpenenuTe BeTUINHY 0003HAUYCHHYIO *.

BapuaHT | Macca, | Cuna | Dnexkrpoxumuueckuil | Bpems, ¢ | Hanpsoxenue, | Comportusie-
MI TOKa, A SKBUBaJIEHT, KI/Kn B aue, Om
1 1800 * 0,36-10° 2500 20 *
2 650 * 0,62:10° 582 * 3
3 210 0,86 1,12:10° * 4,3 *
3amava 13

ITo 3apaHHBIM MapaMeTpaM 3JIEKTPOCXEMBbl paccuuTaiite: 1) obliee CONpOTHBIIEHUE LIENH; 2) o0Imuit
TOK; 3) MaJeHue HaNpsHKEHUs] Ha BHEIIHEH 1enu; 4) najeHrue HanpsDKeHUs Ha BHYTPEHHEH uenu; 5)
TOK KOPOTKOT'O 3aMbIKaHMSL.

[Tapametpsl 1 2 3

Onc, B 10 20 15
Conporusienne, Om 2 1 0,5
Buytpennee conporusienne, Om 0,1 0,2 0,5

OneHouHble MaTepuabl arTecTanuu no gucuumianne [1/1.3 ®dusuka

1. Ox3amen
1.1 IlepedeHb BONPOCOB K SK3aMEHY:

NogkrwdE

MexaHnyeckoe ABUKEHUE: OCHOBHBIE XapaKTEPUCTUKH U BUJIBIL.
KunemaTnka npssMoiIMHENHOT0 paBHOMEPHOT'O JBUKEHUS MATEPUATIbHON TOUKH.
KuneMartuka npsMoJMHENHOIO PaBHOYCKOPEHHOTO IBUKEHHUS MaTEpUAIbHOM TOUKH.
KunemaTnka KpUBOJIMHEWHOIO IBUKEHUS MATEPUAIbHON TOUKH.
Cuna. 3akons! HetoToHa.
3aKOH BCEMUPHOTO TAroTeHus. Cuia TSKECTH.
Cuna ynpyrocru.




8. Bec tena. HeBecomMoCTb.

9. Cuna TpeHwusl.

10. Mmmynbe. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE IBUKEHUE U €T0 IPUMEHEHHE.
11. PaGora 1 MOLIHOCTS.

12. MexaHu4eckasi SHEPTHUs ¥ €€ BUJIbL. 3aKOH COXPaHECHHUS SHEPTHUH.

13. OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUH U UX 00OCHOBAHHE.

14. Temmneparypa. OcHoBHoe ypaBHeHHE MKT.

15. VpaBuenue MenpeneeBa-Knaneipona. M3omporeccsl.

16. Buyrtpennss sueprusi. Pabora rasa.

17. TlepBslii 3aKOH TEPMOJUHAMUKY U €T0 IPUMEHEHHE K U30IpolieccaM. AnabaTHbIi mpoiiecc.
18. Temnoseie nBuratenu. KIIJ[. Btopoii 3akon TtepmommHamuikud. OOpaTumble W HEOOpaTUMBIC
MPOLIECCHI.

19. dazoBslii nepexos KuakocTh-nap. Mcnapenne u konaencamus. Kunenue.

20. Bnaxuocts. [Ipubops! A1 u3MEpeHUs BIAKHOCTH.

21. TloepxHoctHoe HaTspKeHHE. CMaunBanue. KanusipHble siBICHHUS.

22. Ctpykrypa TBepaoro tena. Kpucramimsanus 1 riaBlieHue TBEPIbIX Tell.

23. MexaHu4ecKre CBOMCTBA TBEP/IBIX TEJ.

24. DnexTpuyeckui 3apsia. 3aKOH coxpaHeHus 3apsana. 3akoH Kymnona.

25. DnexTpudeckoe 1moJie ¥ ero XapakTepuCcTUKU. [[puHINIT Cynepno3uiuy MoIeH.

26. PaboTa cHJI DJIEKTPOCTATUYECKOTO OIS,

27. Tlorenmuan. DKBUNIOTCHIIUATBHAS IOBEPXHOCTD.

28. DnexTpuyeckoe moiie B BemecTBe. [I[pOBOAHUKY U TUAIEKTPUKH B AIEKTPUUECKOM IOJIE.
29. DnekrpoemkocTh. KoHeHcaTop. DHEPrus KOHACHCATOPA.

30. ITocTostHHBIN ANIEKTPUUYECKHI TOK U €r0 XapakTepucTUku. 3akoH OMa sl y4acTKa IeMH.
31. 3axon Oma mns yuyactka menu. IlocienoBarenbHoe U MapajuieIbHOE COSAUHEHHE MMPOBOJIHUKOB.
PaGota, MOIITHOCTD U TEMIIOBOE ACHCTBUE TOKA.

32. DJIC. 3akon Oma ms monHo# nenu. KopoTrkoe 3amMbIkaHUeE.

33. DnekTpuyeckuii Tok B MeTayiax. CBepXIpOBOAUMOCTb.

34. DnexTpUYecKHi TOK B pacTBOPaxX M pacIuiaBax JIEKTPOIUTOB. DIIEKTPOIIHU3.

35. DnekTpUyYecKHil TOK B BaKyyMe.

36. DieKTpUYecKHii TOK B rase.

37. DnexTpuyecKHil TOK B MoaynpoBoaHuKax. [TomynpoBonHukoBslit 1uos. Tpanzucrop.
38. MarHuTHOE TI0JI€ ¥ €T0 XapaKTepUCTHKH. 3aKOH AMITepa.

39. Cuna Amnepa u Jlopenua.

40. MarHMTHBIA ITOTOK. 3aKOH 3JICKTpOMarauTHON uHIyKIuu. [Ipasuio JleHma.

41. MaruautHslii notok. UHaykTHBHOCTE. CaMOMHIYKITHSI.

42. MexaHn4yeckue KoueOaHusl.

43. MexaHU4YeCKUE BOJIHBI.

44. 3ByKOBbIE BOJIHBI U UX XapaKTEPUCTHKHU.

45. CB0oOOIHBIE INEKTPOMArHUTHBIE KOJeOaHUs B KOHTYPE.

46. TlepemeHHBIN TOK U ero noiaydeHne. COMpPOTHBIICHUE B IIEMTH TEPEMEHHOTO TOKA.
47. TlepeMeHHBIH TOK U €ro nojyyeHue. IHIyKTUBHOCTD B LIEMH MEPEMEHHOTO TOKA.

48. TlepeMeHHBII TOK U €T0 MoJydeHne. EMKOCTh B IIeNH MepeMeHHOT0 TOKa.

49. Tpanchopmatop. [lepenaua u pacnpeneneHue JMEKTPOIHEPTUH.

50. DnexTpoMarHUTHBIE BOJHBI U UX TIOJTyYCHHUE.

51. Ipunuun I'rolirenca. 3akoH oTpakeHus cBeta. [lomHOe oTpaXkeHue cBeTa.

52. Tpuanun [olirenca. 3aKoH IPETOMIICHUS CBETA.

53. JIMH3BI: OCHOBHBIE XapaKTEPUCTHKH U BUIBI.

54. UntepdepeHuus ceera u ee IpuMEHEHHE.

55. /ludpakuus cBeTa U ee IpUMEHEHHE.

56. [lucmiepcus v MOJISIpU3aIs CBETA.

57. N3nyuenue. COeKTpsbI.



58. ®ot03(PeKT u ero npuMeHEHHE.

59. Ctpoenue atoma. OnbiThl Pezepdopmaa. SAnepubie cuibl. Jlepext macchl.

60. Teopus bopa. Jlazepsr.

61. PammoakTuBHOCTH. PagnoakTHBHBIC TpeBpaleHus. 3aKOH PaAMOaKTHBHOTO pacmaja.
62. SlnepHble peakuuu: BUABI U IPUMEHEHHUE.

2. TecroBble 3a1anusi. OueHKa Mo pe3yjabTaTaM TeCTHPOBAHUS
2.1 IlpumepHble 3ajaHus TECTA!

1. 7 oqMHAKOBBIX JIMCTOB KPOBEIHHOIO Keje3a uMetoT maccy 490kr. Pasmep kaxmoro nmucra 1%1,5 m.
Kaxosa Tonmuna ogHoro jgucta? ( IIOTHOCTH cTtainu 7,8 1/Ky0.cM)
A)8vMm B) 7Mm C) 6MM D) Smm
2. Ectb aBa smuka, uMmenmue GopMy OpsSMOYTrOJIbHOTO Mapajiesenuiea, B OCHOBAHUM KOTOPOTO
JEKUT KBajpaT. BeicoTa nepBoro smumka B 2 pa3a MEHbIIE BHICOTHI BTOPOTO AIMKA, a IEPUMETP AHA
MEepBOro siyMka B 2 pa3a OoJbllIe, YeM y BTOPOro. Y Kakoro siiMka BMECTHMOCTh OOJbIIE 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 ky0a 76,8 T, Tutomiais Bceid moBepXHOCTH Kyba 96 kB.cM. M3 kakoro mMarepualia u3roToBJICH
Ky0?
A) u3 amromunus; 2,7 r/Ky6. cM
B) u3 cranu; 7,8 1/ky6. cMm
C) u3 oprcrekina; 1,2 1/ky6.cm
D) u3 menu; 8,9 r/ky6.cm
4. U3 mynkta A B myHKT B aBTOMOOMIIL mpoexait co ckopocThio 30 kM/4. OOpaTHO 3TO K€ PacCTOSHUE
OH Mpoexall co ckopocThio 60 km/4. KakoBa cpeiHss CKOPOCTh Ha BCEM MyTH?
A)45xm/a B)40xm/a C)35xm/a D) 30 km/4
5. Bec kaproHHoro smmuka c¢ 50 mokonaakamu paBeH 54 H. Omnpepenuts maccy OJHOM IUITMTKU
II0KOJIaJ1a, €CJI Macca mycTtoro smuka 400r.
A)300r B)200r C)100r D)400r
6. Mennyto neranb Harpenu. Yto mpousoiier ¢ Mmaccoi, 00beMOM U MIIOTHOCTBIO?
A) Macca yBeIM4UTCSs, 00bEM YBEIUYHUTCS, INIOTHOCTh OCTAHETCS] HEM3MEHHOU
B) macca yBennuuntcs, 00beM OCTaHETCS HEU3MEHHBIM, IJIOTHOCTh YBEIMUUTCS
C) macca ocTaHeTcst HeU3MEHHOH, 00beM YBEJIIMYUTCS, INIOTHOCTh YBEITUYUTCS
D) macca octanercss HEM3MEHHOM, 00bEM YBETUUUTCS, TUIOTHOCTh YMEHBILINUTCS
7. AxBapuyMm umeer Gopmy Kyda co ctopoHoi 1mM. OH noBepxy HamojHeH BoAod. Bo ckoibko pa3s
OTJINYAIOTCSI CHJIBI JIABJICHHS Ha THO U Ha OJTHY OOKOBYIO CTEHKY Ky0Oa?
A)2paza B)4paza C)ogunakoBel D) 6 pa3
8. Ilocne mocagku pbrbaka B JIOAKY C BEPTUKAJIbHBIMM CTEHKAMHU M IUIOIMIAJbI0 JAHA 4KB.M JIOJKa
norpysuiack B Boay Ha 20cMm. OnpenenuTs Maccy pblbaka.
A)65kr B)70kr C)75kr D)80kr
9. IIpoBoauTcst 1abOPaTOPHBIM OMBIT: Mepel JMH30M Ha paccTosHUU 20 CM IMOMELIAl0T CBEYy.
[lepenBurast skpaH, MOJYYarOT Y€TKOE M300pakeHHe cBeud Ha paccTtossHur 60 cM ot jauH3bL. Uemy
paBHa onTuyeckas cuia JIuH3bl? Kakoe yBennueHnue fnaet auH3a?
A) 7,6 nontp; 3 B) 6,2 mutp; 4 C) 6,7 notp; 3 D) 7,2 aotp; 4
10. Bo Bpemst TpeHHPOBKH CrIOpTCMEH npobesxan 6,5 kpyra Auamerpom 100m. Kakoii myts npoGesxan
CIIOPTCMEH U YEMY PaBEH €ro MOJYJIb MepeMeleHus?
A) nyte 1kM, nepememienue 0,05 km
B) nyts 2 kM, nepememienue 0,10 km
C) nmyts 3 kM, nepemerienue 0,15 km
D) nyts 4 kM, nepemenienue 0,20 km



11. B TeyeHue AHA yIWTKa MOJHUMAETCS MO CTOJOYy Ha 4M, 3a HOUYb — oOImyckaercs Ha 3M. B
MOHEICIBPHUK YJIUTKA Hadajla BOCXOXACHHE OT momHoxus 10-merpoBoro cronba. B kakoil aeHb
HEJIeH yIUTKa 100epeTcsl 10 BEPIIUHBI cToI0a?

A)BuerBepr B)Bmatauny C) B cydoboty D) B BockpeceHbe
12. Ha ckonbKO MyTh, MPOHAECHHBIH CBOOOJHO MAaJAIONIMM TEJIOM B IOCIEIHIO CEKYHIy MaJeHHS,
0oJbIlIe MYTH, MPOUIEHHOTO TEJIOM B MPEANOCIECAHION CeKYHAY MajeHus ( g MPUHATH paBHbIM 9,8
M/KB.C) ?

A)29,4m B) 19,8 m C)9.8m D)49wm
13. HeobGxomumo ompenenuTh AePeKT Macchl spa kuciopoga O, ¢ 3apsaoBbIM YUCIOM — 8 U
MacCoOBBIM 4HuciIOM 16. macca sapa kuciopoga 1599491 a.e.m., macca mporona 1,00728 a.e.m.,
HelitpoHa 1,00866 a.e.m.

A)0,133 aem. B)O0,144a.em. C)0,155a.em. D)O0,166 a.e.m.
14. Yepe3 kakoil IpoMEXyTOK BPEMEHHM KOJIMUYECTBO PaJUOAKTUBHBIX aTOMOB YMEHBIINUTCA B 4 pas3a y
CeJIeHa, €Cliv Mepuo/I roiypacnaaa ero pased 120 cytkam?

A) 100 cytrok B) 170 cyrok  C) 240 cyrok D) 310 cyrok
15. IlpoBognuk anuHOoM 30 CM pacnojiokKeH Topu3oHTalIbHO. Kakoe 3HayeHuWe MOJKHA UMETh
WHIYKIMS MarHUTHOTO TOJsi, YTOOBI CHJIa TSKECTH MPOBOJAHUKA Maccod 6 T ypaBHOBEIIMBAIACh
cunoit Amnepa? 1o mpoBogHUKY TedeT TOK 5 A (nmpuHATEZ=10 M/KB.C)

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

16. Ilepuon momypacnazga 1e3us 27 ner. Onpenenuts Maccy HepachaBIiuerocs 1esus mnociue 135
JIET paIMOaKTUBHOTO PacIiajia, €CJIM MepBOHAYaIbHas Macca 1e3us 8 kr. OTBET JaTh B rpaMmax.

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

17. Onpenenuts paboTy, KOTOPYIO HEOOXOAMMO COBEPIIUTH IPHU MOIBEME Ipy3a Maccoit m = 250
KI' Ha BbICOTY /{ = 12 M ¢ nomo1ubio noabseMuuka, eciu ero K111 pasen 80 %.

A) 2850 Ix. B) 3050 k. B) 350 Ix. C) 3750 x. D)4050 Ix.
18. Msy GpoteH ¢ 3emiu co ckopocThio V = 20 Mc. Ha kakoif BbICOTE €ro KHHETH- YECKasi IHEPIHsl
OyJeT paBHA €ro MOTCHIIMAIBHOU SHEPTHH.

A)loOm. B)I5m. C)20m. TI)25m. D)30wm.
19. Temo maccoit m = 15 kr mogano Ha BeIcOTY H = 8 M. Ha CKOJIBKO YBENMYHTCS €ro MOTEHIHATbHAS
sHeprus?

A) 1000 Ix. B) 1200 x. C) 1400 Ix. D)1600 JIx.
20. lns cxxatus npyxuHbl npunoxena cuna B F= 100 H. Kakas pabota coBepiiaercs, ecnu npyxuHa
cxarta Ha X = 4 cM?

A)4 Ix. B)8Ix. C)I12 Ix. D) 16 JIx.
21. OnpenenuTs MOITHOCTD JBUTATENS JIU(TA, TOTHUMAIONIETO TPy3 Maccoit My = 300 kr Ha BeIcOTY H
=12m3at=30c?

A) 1200 Br. B) 1600 Br. C) 2000 Br. D) 2400 Br.
22. Tpomneitbyc mMaccoit m = 12,5 T ABMXKETCS PaBHOMEPHO MO TOPH3OHTAIBHOMY YYacTKy IMYTH
mHoi 1= 500 M. OnpenenuTh paboTy ABUTATENEH TPOJICHOyca Ha TOM yJacTKe.

A) 47500 k[Ix. B) 52600 k/Ix  C) 57900 xJIx. D) 62500 x/Ix.
23. TlogbpeéMHBIN KpaH MOJHUMACT TPy3 Maccoi 4,5 T Ha BeicoTy H = 8M. MomHocTs kpaHa 12 kBrT.
CKOJIbKO BPEMEHHM 3aTpavyeHO Ha MOAbEM rpy3a?

A)25¢c. B)30c. C)35c. D) 40 c.
24. OmpenenuTh [aBlIeHHE Tpy3a Ha TMOBEPXHOCTh CHEra: cuja, ICHCTBYIOIAs Ha JaHHYIO
MOBEPXHOCTH, paBHseTcs F = 800H. [Tomians mosepxHoctu S = 0,4 M2,

A) 2000 I[Ta. B) 2400 ITa. C) 2800 ITa. D) 3200 ITa.
25. IlepBbIe ToM9aca MyTH MBI €XaJIl HA MaIlluHE cO cpeaHel ckopocThio V1 = 40 km/4, crneayromnue
mosigaca Mbl, IEPECeB Ha BEIOCHIIE]bI, €Xalh CO CKOpocThio V2 = 20 km/4. OmpeaenuTs CpeaHIO
CKOPOCTh Ha BCEM MYTHU CIIEIOBAHUSI.

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



2.2 CootBercTBUE MEXAYy OalbHOH CHCTEMONW W CHCTEMOW OLIEHHUBaHMS IO pe3ylIbTaTaMm
TECTUPOBAHUS YCTAHABIMBAETCS MOCPEACTBOM CIIEyIONIeH TaOIUIIbI:

IToka3zarenn
OB bexT oueHK OLICHUBAHUS Ouena YpoBeHb pe3yabTaToB
pe3yIbTaTOB oOyueHus
oOyueHus
Menee 5 6amioB «HeynoBneTBOpUTEIBHO» Huskuii ypoBeHb
6-5 6amioB «Y 10BIETBOPUTEIILHO» IToporoselii ypoBeHb
Oby1arommtics 8-7 Gayios «Xoporo» [TOBBIIEHHBIN YPOBEHb
10-9 6ammoB «OTIUYHOY Bricokuii ypoBeHb

2. 3 Onenka oTBeTa 00y4aroIerocsi Ha BOIPOCHI HK3aMEHAIIMOHHOTO Oniera
2.3.1 [Ipumep Omneta s sx3amena no aucruminae O0/].13 dusuka

/aIbHEeBOCTOYHBIN FOCYAapCTBEHHBIH YHMBEPCUTET NMYyTell cO001eHns

DK3aMeHaIMOHHbBIN OneT Ne 3
0 JUCLIUIIJIMHE

MK 00/1.13 PUIUKA
MareMarnyeckue u Hazpanne «YTBEPKIAIO»
€CTeCTBEHHOHAYYHbIE npencenarens [THK
JUTSL HaIlpaBJICHU S HOZ[FOTOBKI/I/
MUCLUTILTUHBI CHIHATEHOCTH Hacenkuna E. B.
(5[0
2 cemecTp, 23.02.06
2023-24 yaeOHbIit TOA B « » .2023r.

Texnuueckas OKCILTyaTalus IMOABUKHOI'O COCTaBa

JKEJIE3HBIX JI0POT (3JEKTPOTOIBHKHON COCTAB)
BUJI, Ha3BaHUE, TPOQIIIb/CriennaT3aIns

1.KI/IHeMaTI/IKa KpHBOJ’IHHCfIHOFO JABWKCHUSA MaTepHaanoﬁ TOYKH.

2.0mnpesiennTe KOIMYECTBO MOJIEKYI COepsKauXcs B 1 KT KHCIOpoa.

2.3.2 Ilpumep Ouiteta i sk3aMena no qucuumianae OO/1.13 dusnka B Bujae Tecra

JaIbHEBOCTOYHBIN FOCYAAPCTBEHHBIH YHMBEPCUTET NMyTel CO00eHUs

DK3aMeHaIMoOHHbBIN OneT Ne 3
10 JTUCHUIIJIMHE

MK OO0/1.13 PU3UKA
MaremaTHyecKue U Haspanue «YTBEPAKIAIO»
€CTECTBEHHOHAYy4YHbIE npeacenarens [TIK
JUTSL HAIIpaBJICHU S HOHFOTOBKI/I/
JUCLIUILINHEI CHICIHATBHOCTH Hacenxuna E. B.
DdUO
2 cemecTp, 23.02.06
2023-24 yueOublii rog o « » .2024r.

Texumueckas OKCILTyaTalus IMMOJABUXKHOI'O COCTaBa

JKCJIC3HBIX JOPOT (BHCKTPOHO,HBH)I(HOﬁ COCTaB)
BUJI, Ha3BaHKE, MPODUIIL/CIICIIHATH3AIINSA




1. BepiOepure aBa yTBep:KIeHHs, KOTOpPble BEPHO ONMCHIBAIOT JABWKCHHE ABTOMOOWJISA, W
3anMIINTe HOMEPA, N0 KOTOPHIMHM OHH YKA3aHbI:

1) MakcumanbHasi CKOPOCTh aBTOMOOWJIS 3@ BECh MEPUO]T HAOIIOIEHUS COCTABIISIET 72 KM/4.
2) ABTOMOOWJIb HE ABUTAJICS PABHOYCKOPEHHO, C YMEHBIIEHUEM CKOPOCTH.

3) MuHUMaTBHBIA MOJTYJIb YCKOPEHHS aBTOMOOUIIS | m/c?.

4) ABToMOOMITE OcTaHOBMIICS uepe3 60 c.

5) Uepes 10 ¢ aBTOMOOMIIb OCTAHOBUJICS U TTO€XaJl B 0OpaTHOM HalpaBJICHHUH.

2. Ha pucyHke M300pa:keHbl TPH cocyaa ¢ KuAKocTsiMU. [lomaam qHa Kaxaoro m3 cocyoB
paBHbI. B nepBom cocyae Haxoautcs 3¢gup (m1oTtHocTs paBHa 800 kr/m’); BO BTOPOM — BO/a; B
TpeTbeM — OeH3uH (MJIoTHOCTHL paBHa 800 KF/M3). CpaBHuTe naBJIeHMS
JKHIKOCTel P1, P2 M P3 HA JHO COOTBETCTBYIOLIEro cocyaa. B orBer 3anummre

] HOMeEpa COCYI0B.

3. IlpouuraiiTe TeKCT M BCTaBbTe MPONMYIIeHHbIe cJiOBa: 1)coxpaHsiercs,
2) yBeJIMYUBAETCHA, 3) yMEHbIIACTCH.
CJi0Ba B 0TBeTEe MOT'YT NOBTOPATHCS.

CHOpTCMeH, IpbIrass B BBICOTY, OTTAJIKUBACTCA OT IMOBCPXHOCTHU 3emin. ITotennuanpHas OHCPIusa

cropTcMeHa , KHHETHUYeCKas JHEPTHs CIIOPTCMEHA II0 Mepe
2 noaséMa . B pesynsraTe Takoro B3aMMOZEHCTBHS CKOPOCTH
' h’\ 3eMi  HOYTH , TIOCKONBKY 3eMisl MMEeT O4YeHb OOJIBIIYIO
\_ }J 3 Maccy 110 CpaBHEHHMIO CO CLIOPTCMEHOM.
4

4. Ha oaHy u3 rpaHeii CTeKJISHHOW NPU3MbI U3 BO3AyXa Majaer Jy4
cBeta (cMm. puc.). U3o0pa3ute npuMepHbIH X0/ Jy4ya B IPU3Me U MOCJIe
BbIX0/1a CBETA U3 CTEKJIA B BO3IYX.

5. U3 oaHopoaHoii MeTanjMyecKoii MPOBOJIOKH cAelaHO Kojablo. HanpsikeHue Ha moJjiocax
HCTOYHHKA TOKa mocrosaHHo. Kak wm3MeHATCH o01ee

A |

. CONPOTHBJIEHHE W NOTpedssieMasi MOIIHOCTh IeNH, ecJau
300 ' nepexJoyarTesib K nepeBecT U3 moJioxkeHus 3 B nmojioxkenue 2?
200

JInsg  KaxIOM BEIMYMHBI  ONPENEIUTE COOTBETCTBYHOLIUHN
, 100 /L XapakTep U3MEHEHMUS:

1) yBenuuutcs

2) yMEHBUIUTCSA

3) HE U3MEHUTCSA

3anummure BbIOpaHHbIE TUQPPHI ANS  KaKIOH
¢uznueckoil BennuuHbl. Lludpsr B oTBETE MOryT
MIOBTOPSITHCS.

PEIUROE P
10 20 30 40 T, MHIL

10} [ i

.  pEusPRS 6. Ha  pucynke npeacrasieH  rpaguk
) lb 4'0 6'0 o 80 t"c 3aBUCHMOCTH TEMIIEPATYPbI BeleCTBa oT
BPEeMEHH €ro HarpeBaHusi IPH HEHW3MEHHOM
MOIIHOCTH HarpesaTtess. IlepBpoHadajibHO BemeCTBO HAXOAMJIOCh B 1 ) 3
TBEPAOM COCTOSTHUM.
BLI6epI/ITe JABa BCPHBIX YTBCPKIACHUA, COOTBCTCTBYIOIIHX JaHHBIM

Fpa(bI/IKa. 3amuImTe B OTBETE UX HOMCEpa.




1) Temneparypa niasienus Beniectsa pasHa 300 °C.

2)B wuHTtepBane Bpemenun ot 10710 30 wMmuH. V, kmfa |
BHYTPEHHSISI SHEPTHs BEIIECTBA HE H3MEHSJIACK. 100 - -
3 100 km/qa &) kM/u 20
)Ten @ * ® ‘0 N
noém A 160 kM B 100 kM, C | I |
40
KOCT I | |
b BEIICCTBA B TBEPAOM COCTOSHMH B 1,5 pa3a MeHbIe 20 — — — & — & - -
| | |

TEIJIOEMKOCTH BEIIECTBA B KUJIKOM COCTOSIHHH. 0 | 5 3T iw
4)Yepes 40 ™MuH. OT Havajla HarpeBaHus BCE !
BEIIIECTBO HAXOAMUJIOCH B ra3000pa3HOM COCTOSIHUU.
5)UYepe3 15 MuH. OT Hayajla HarpeBaHUs YacTh BEILECTBA HAXOJWJIOCh B TBEPJOM COCTOSHUH, a
YaCTh — B JKHUJIKOM.

7. Ha pHCYHKe
NpeACTaBJIEeHbI
PacCTOSTHUA

MeEKIY

===

nyHikrtamu A, Bu C, a Takike orpaHuyeHHsi Ha CKOPOCTb JBUKEHHSI HA COOTBETCTBYIOIIMX
yuyactkax nytu. Ha rpaduxe npeacraBiieHa 3aBHCHMOCTb CKOPOCTH OT BpeMeHH UIA
aBTOMOOMJISA, KOTOPBIH npoexat myTh oT A 10 C. Hapymaj Jim aBTOMOOMIMCT YCTAaHOBJIEHHbIE
OrpaHNYCeHHUS HA CKOPOCTH ABWKeHNs? 3aNMIINTe pelIeHue H OTBeT.

8. Hccaenys 3jeKTpuyeckoe CONPOTHBJIEHHE MeTAJJIMYECKOH NMPOBOJIOKH, YYUTEeIb HA YpPOKe
co0pan JJIeKTPUYeCKYK Ienb, MpeAcTaBjJeHHYl0 Ha pucyHke. Ilpu mnepeaBu:keHum
NoJI3yHKa K B10JIb NPOBOJIOKH y4Yaluecss HA0/II01aJIM M3MEHEHHE SIPKOCTH CBEYCHHUS JIaMIIbI
HakajauBaHuA. C KaKoi 1eJibIo ObLT NPOBeIEH JAHHBIA ONbIT?



9. Bam Heo0X0QUMO HCCJIEI0BaTh, KaK MEHSIeTCSl JaBJIeHHE BO3IyXa NPH H3MEHEHUH €ro
00béMa, ecaiM JApyrue mapamMeTrpbl BO3AyXa OCTalTcs Heum3MeHHbIMH. Mmeercs ciaeayromee
o0opyaoBanue (cM. puc.):

— cuwib(gon (mpudop, Npu NMOMOIIM KOTOPOr0 MOKHO H3MEHATHh 00bEéM BO3AyXa; CWIb(OH
MOJKJII0YAETCHA K MAHOMETPY);

— MAaHOMeTP;

— COCY/l C BOJOM;

— ropeJjka.

B oTBeTe:

1. OnummnTe 3KCNEPUMEHTAIBHYI0 YCTAHOBKY.

2. OnuumuTe NOPSIAOK AeiicTBUI NIPH NMPOBEAEHNH UCCIeT0BAHMS.

10. IToyemy HeJib3sl OTCOETMHATH NMbLIECOC U3 CETH, JAepP:Kach 3a Kadeiab?
IInLaecoc

YCTpolicTBO MmbUIECOCa ¢ MOMEHTa ero n300peTeHus B 1860-X IT. OCTAIOCh B OCHOBHOM TIPEKHHM:
3JIEKTPOBEHTUIIATOP, CO3/1aBasi pa3peKEHUE B KaMmepe, 3acachlBAaeT Yepe3 LUIAHT C HAacaJKaMH IbLIb
BMECT€ C BO3AYXOM M, TPOIyCKas BO3IyX 4Yepe3 HECKOJBKO NbUICYJIOBUTENCH ((UIBTPOB),
BBITAJIKUBAET €ro HAPY)Xy. B NpOMBINIIEHHBIX MbUIECOCAX KPYNHBIA MycCOp, Momnajas U3 LUIAHra B
KaMepy-OyHKep, I/ie CKOPOCTh BO3AYIIHOTO MOTOKA HIDKE, OCEIaeT Ha JHO. boiiee Menkne 4acTHIbI,
BOBJICKASICh B CIHPAJICBUIHOE JBUKEHUE B CEMAapaTOpPE-LUKIOHE, «HE YIEPKUBAIOTCSI» B IIEHTpPE
II0TOKa, OTJIETasd Ha HCpI/I(l)CpI/IIO. CDI/IJIBTpI)I TOHKOM OYHMCTKH, BBIIOJHCHHBIC W3 IIOPHUCTOIO
MaTepuaina, CIOCOOHBI 3aJepKUBATh MbUIb pa3MepoM MeEHbIIe MUKpoHa. B psne monenedr mepen
TakuM  (QWIBTPOM pa3MEIIaloT BUXPEBYIO KaMepy C TIEHHBIM BOJO-BO3JIYIIHBIM  CIIOEM,
o0ecrieunBarOIIUM YJIaBIMBaHUWE WBUIM 3a Ccu4€T e€ cmauuMBaHMA. B Takux TmblIecocax ecTh
crienanbHbIil OyHKep ¢ BOJOM. COBpEMEHHBIE MBLJIECOCH — CIIOKHBIC MPUOOPHI: OHU OCHAIIEHBI
CHUCTEMOM aBTOMAaTHKH, KOTOPasi MOKET, HAIIPUMEp, Pearupysl Ha YMEHbILICHHE Pa3peKEeHUs B Kamepe,
CUTHAJIM3UPOBATH O 3aMOJHEHUN OyHKepa, MelIka GuiIbTpa U T.I1.

IIpaBuia 3KcmIyaTanuu

1. He ocTtaBnsiiiTe BKIFOUEHHBIN MbIIIECOC 0€3 MPUCMOTpA.

2. He oTcoenuHsiiTe MblJIecOC OT CETH, AEPrKach 3a Kabeb.

3. He TporaiiTe Bl1aXHbBIMH pyKaMH BUJIKY WJIH MBLIECOC.

4. He pomyckaiiTe KOHTakTa BOJIOC, OJEXKJbl, MaJbLEB C
OTBEpPCTHUSIMU B KOPITyCE MbLIECOCA.

5. He wucnonp3yiite mbuiecoc ais cOopa BOABI M TOPHOUYUX
BelecTB (OEH3MH, KEPOCHH).

Bynrep nas

VIO meL

DINERTPROIRITATED B BEWTILARTON: up e p b




CO,Z[ep}KaHI/IC IITKaJIbl OICHHUBAHHUA

DNEeMEHThI
Heynosnersopu- | Y nnosierBopu-
OLICHUBAHUS Xopomo OtnruHO
TEIHHO TEIBHO
CootBerct-
BHUE OTBETOB, | [lomHoe
dbopmymnu- HeCcOOTBeTCTBUE | 3HauutTenbHble | HesnauutensHbie | [lonHoe
pOBKa o BCEM | IOTPELIHOCTH MOTPEIIHOCTH COOTBETCTBHE
BOIIPOCOB BOIIpOCaM
(3aanuii)
Crpykrypa,
nocJie10Ba-
TEJIBHOCTh U
JIOTHKA
OTBETA. CootsercT-
[Tomuoe 3HAYUTENBHOE He3naunrensnoe
YMenue BHE KPUTEPUIO
HECOOTBETCTBUE | HECOOTBETCTBUE | HECOOTBETCTBUE
YETKO, IIpU OTBETE HA
KPUTEPHIO. KPUTEPUIO KPUTEPUIO
MOHATHO, BCE BOIPOCHL.
rpaMOTHO |
CBOOOJTHO
u3J1arath
CBOU MBICITU
ITomHoE
COOTBETCTBHE
YmMeHnue
JAHHOMY
YBSI3bIBATH
KPUTEPHIO.
TEOPUIO c | YMeHHue cBsA3aTh | YMEHHUE CBS3aTh | YMEHHUE CBA3ATh
. CnocobHOCTD
MPaKTUKOW, | TEOPUIO C | BOMPOCEI TEOPHH | BONPOCH!  TEOPHH |
B TOM YHCJIE | MPAKTUKOU u MPaKTUKUA | U  TIPAaKTUKU B pHp
BaTh 3HAHUS U
B o0jacTH | paboThl HE | IPOSIBIIETCS OCHOBHOM
MIPUBJICKATh
npodeccruoHa | MpOosIBISETCS. penxo. MPOSIBIISIETCS.
N CBEJICHUS U3
JBbHOU
Pa3JIMYHbBIX
paboThI
Hay4YHBIX
cohep
[Ipumeuanue: wuToroBass oIleHKa (opmupyercs Kak cpefHss apudMeTndeckas

PE3YJIbTATOB 3JICMCHTOB OLICHWBAHM A




