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Obdwan xapakmepucmuxka OuCyunIuHbl

[TporpamMma yueOHOM aucuUIIMHBI «DU3MKa» HalpaBieHa Ha (OPMUPOBAHUE Y
oOyuaromuxcsi (QyHKIMOHAIbHOM TPaMOTHOCTM M METalNpeIMETHBIX YMEHUH uepes
BBINIOJIHEHHUE UCCIIEA0BATENIbCKON U MPAKTUYECKON e TENBHOCTH.

YcenemHocTh  HM3y4deHHs — JUCLUIUIMHBL  CBA3aHA C  OBJAQJACHUEM  OCHOBaMH
y4eOHOUCCIIEeI0BATEIbCKON  ACSITEIbHOCTH, NPUMEHEHUEM TMOIYYEHHBIX 3HAHUUA IIpU
PELIEHUH MPAKTUYECKUX U TEOPETUYECKHX 3a]1ay.

B cootBerctBun ¢ ®I'OC COO oOpaszoBanus (U3MKy HU3y4alOoT Ha 0a30BOM U
yIIIyOJIEGHHOM YPOBHSX.

ConepxxaHnue 0a30BOro Kypca IIO3BOJISIET MCHOJIb30BaTh 3HAHUSA O (PU3MUECKHUX
00BEKTaxX U mpoueccax s odecredeHus: 0€30MacHOCTU IpH 00palIeHuu ¢ MpudopaMu U
TEXHUYECKUMU yCTPOMCTBAMM; JJIsl COXPAaHEHHUS 3JI0pOBbS U COOJIOACHHUS HOPM
DKOJIOTMYECKOTO TIOBEACHUS B OKPYXKAIOWIEW Cpene; s MPUHATUS PELIEHUN B
IIOBCEIHEBHOM KU3HM.

N3yuenue (Qu3nku Ha yriyOJIGHHOM YPOBHE BKJIIOYAET PACIIUPEHUE MPEIMETHBIX
pEe3yNbTaTOB W COJEpKAHUE, OPUEHTHUPOBAHHOE Ha IOATOTOBKY K TOCIEAYIOIMIEMY
poQecCHOHATIBHOMY 00pa30BaHUIO.

W3yyeHue NUCUMIUIMHBI Ha YriayOJE€HHOM YpOBHE IMO3BOJSIET CHOPMUPOBATH Y
oOy4Jaroruxcst (U3UYECKOE MBIIUICHHE, YMEHHE CHUCTEMaTU3UpoOBaTh W 0000IIaTh
MOJIyYeHHbIE 3HAHUS, CAMOCTOATENIbHO MPHUMEHSTh MOJYYECHHbIC 3HAHUS AJIA PEHICHUs
NPAKTUUECKUX M y4eOHO-MCCIEeOBAaTeNIbCKUX — 3ajady; yMEHHME aHaJIM3UpPOBaTh,
MIPOTHO3UPOBATh M OLEHUBATH C IMO3HUIMH 3KOJOTUYECKOW O€30MacHOCTH MOCIEACTBUS
OBITOBOM M MPOU3BOACTBEHHOM AEATEILHOCTH YEJIOBEKa, CBSA3aHHOM C HCIIOJIb30BAHUEM
HMCTOYHUKOB YHEPTHUH.

B ocHOBy wu3ydenus nucuuiuinHbl «®Pusnka» Ha YrIyOJIEGHHOM YPOBHE B YacTH
dbopmupoBaHusl y OOyYarOIIUXCSd HAyYHOTO MHUPOBO33PEHHS, OCBOCHHS OOIIEHAYYHBIX
METO/IOB TO3HAHUS, & TAK)KE MPAKTUYECKOrO NMPUMEHEHUS HAayYHBIX 3HAHWI 3aJI05KEHBI
MEXIPEIMETHBIE CBS3H B 00JIACTH €CTECTBEHHBIX, MATEMATUYECKUX U TYMaHUTAPHBIX HAYK.
N3yuenune hu3mKku HAMIPaBICHO HA JOCTIKCHHUE CIEAYIOIINX TEIeH:

- OCBOCHHME 3HAaHUW O (YHIAMEHTANBHBIX (U3MUECKUMX 3aKOHAX W MPUHIHUIAX,
JeXaluX B OCHOBE COBPEMEHHOW (DM3MYECKOM KapTUHBI MHUpa, Haubojiee BaXKHBIX
OTKPBITHUSIX B 001acTy (PU3MKH, OKA3aBIIUX ONPENEIAIONIEE BIMSHUE HA PA3BUTHE TEXHUKU
Y TEXHOJIOTUHW; METOAAX Hay4YHOIO IMO3HAHMS PUPOJIBI;

- OBJIQJICHNE YMEHHUSMU TPOBOJIUTH HAONIONEHUS, TIJAHUPOBATh U BBIMOJHATH
DKCIIEPUMEHTBI, BBIJIBUTATh TMIIOTE3bl U CTPOUTH MOJEIIH, IPUMEHSATD ITOJIyYCHHBIC 3HAHUSA
no usuke Ay 00BACHEHUS pa3HOOOPa3HBIX (U3NYECKUX SIBICHUN U CBOMCTB BEIIECTB;



- MPAKTUIECKOE UCTIOIB30BaHNe (PU3NMUECKUX 3HAHUM;

- OILICHMBATh JJOCTOBEPHOCTh €CTECTBEHHOHAYYHOU HUH(pOpMAIUK;

- pa3BUTHE T[IO3HABATCIIBHBIX HMHTEPECOB, WHTEIUICKTYAIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEH B Ipoliecce MpUoOPETEHUs 3HAHUI U YMEHUI 10 (PU3MKe ¢ UCTI0JIb30BaHUEM
Pa3TUYHBIX UICTOYHUKOB HH(POPMAITUN U COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHA;

- BOCIIUTAHUE YOEXKJACHHOCTU B BO3MOXHOCTH IIO3HAHMS 3aKOHOB TMPUPOJIbI;
WCITOJTB30BaHUS JTOCTIKCHU (DPU3UKU Ha 0JIaro pa3BUTHS YEITIOBEYCCKOMN ITUBUIU3AINN, -
HEOOXOIUMOCTH COTPYAHUYECTBA B IMPOIIECCE COBMECTHOTO BBIMOJHEHHUS 3ajad,
YBXUTEJIBHOTO OTHOIIEHHWS K MHEHUIO OIIMOHEHTAa TMpU OOCYKIECHUH MpoOJeM
€CTECTBEHHOHAYYHOTO COJICPKAHMUS;

-TOTOBHOCTA K MOPAJIbHO-ITUYECKON OIICHKE HCIOIb30BAHMS HAYyYHBIX JOCTHKEHUM,
JyBCTBA OTBETCTBEHHOCTH 3a 3allUTy OKPYXKAIOMIEH Cpempl;  HCIOJIh30BaHUE
MPUOOPETEHHBIX 3HAHUW M YMEHUW /I PEIIeHUs MPaKTUYECKUX 3a7ad IMOBCETHEBHOMN
KU3HU,  oOecrmedyeHusi  O€30MacCHOCTHU  COOCTBEHHOM  JKM3HM,  pallMOHAJIBHOIO
MIPUPOJIOTIONB30BAHMSI U OXPaHbl OKPYKAIOMIEH Cpeibl U BO3MOXKHOCTSIMH MPUMEHEHUS
3HAHUW TIPU pEIICHUHM 3a7a4, BO3HUKAIOUIMX B TMOCIenyrome npodhecCuoHaIbHOM
JeSITETHHOCTH.

ba30BbIi YPOBEHD

Duzura u ecmecmeeHHO-HAYYHbIIL MEMOO NO3ZHAHUS NPUPOObl

®uzrka — pyHIaMEeHTalbHAs HayKa O mpupojie. MeToapl HaydYHOTO HCCIICIOBAHMUS
¢busnueckux sBiIeHUA. MoaenrpoBanue (pU3NUECKUX SIBIEHUN U npoueccoB. Ouznueckuit
3aKOH — IPaHULbl IPUMEHUMOCTH. PU3NYECKHE TEOPUU U IIPUHLIUIT COOTBETCTBUSA. POib 1
MecTo (pu3uku B GOPMHUPOBAHUN COBPEMEHHOW HAYYHOW KApTUHBI MUpPA, B IPAKTUYECKON
NEeSTeIbHOCTH Jtoier. DU3nKa 1 KyJbTypa.

Mexanuka

['paHuIBl TPUMEHUMOCTH KJIACCHYECKOM MEXaHUWKHU. BakHelmme KMHEMAaTU4eCKue
XapaKTepUCTHUKN — IMEPEMEIICHUE, CKOPOCThb, ycKopeHue. (OCHOBHbIE MOJEIU Tel M
IIBUOKCHUI.

B3aumoneiictBue Ten. 3akoHbsl BecemupHoro tsrorenus, ['yka, cyxoro TpeHusl.
NuepuuanbHas cucteMa orcyeTa. 3akOHbl MexaHUKA HproToHA.

Nmnynbc MaTepUabHOM TOYKM U CUCTEMBI. MI3MEHEHUE U COXpPAHEHHE HMMITYJIbCA.
Hcnonb3oBaHue 3aKOHOB MEXAHUKU JJIi OOBSICHEHUS JBM)KCHUS HEOCCHBIX Tel W s
pPa3BUTUSI KOCMUYECKHX HCCIEAOBaHUN. MexaHuyeckasi dHEprusi CUCTEMbl Tell. 3aKOH
COXpaHEHUsI MEXaHU4eCcKOoi sHepruu. Pabora cuibl.

PaBHOBECHE MaTepUAIBHON TOYKH U TBEPIOIO Teja. Y CJIOBUS paBHOBECHS. MOMEHT
cuiibl. PaBHOBECHE KUIKOCTH U ra3a. [[BHKEeHUE )KUIKOCTEN U ra30B.

Mexanuueckue KojieObaHus U BOJIHBL. [IpeBpaliieHust sHEpruu npu KojieOaHUsIX.
DHeprust BOJIHBI.

Monexynapnas ¢usuxa u mepmoouHamuxa

MonekynsipHo-kunetnueckass Teopusi (MKT) crpoenuss BemectBa U €€
AKCIIEPUMEHTANIbHBIE JI0Ka3aTeNbCTBA. AOCOJIIOTHAs TEMIlepaTypa Kak Mepa cpeaHen
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KMHETHYECKOW SHEPIUH TEIJIOBOTO ABMKEHUS YaCTHULL BelecTBa. Moienp naeanbHoOro rasa.
JlaBreHne rasza. YpaBHEHME COCTOSHMS HJICAIBHOTO rasza. YpaBHEHHME MenpaeneeBa—
Knaneiipona.

ArperatHble COCTOSIHUSA BellecTBa. MoAeNb CTPOCHHMS )KUIKOCTEN.

BuyTtpennsis osHeprus. PaGota u Temonepenadya Kak CIOCOObl HM3MEHEHUs
BHyTpeHHel 3Hepruu. [lepBblii 3akOoH TepMoaWHAMHKU. HeoOpaTMMOCTh TEIMIOBBIX
npoueccoB. [ IpuHIUIBI 1EHCTBHS TEIJIOBBIX MALIUH.

DnekmpoouHamuKka
OnekTpuyeckoe IMoJje. 3aKOH Kynona.  HampsokeHHOCTH H
NOTEHIINAJ 3JIeKTpocTaTHueckoro  mods. [IpoBoaHukw, HOJYTIPOBOIHUKU U

nvanekTpuky. Konnencarop.

[1oCTOSTHHBIN ANEKTPUYECKUM TOK. DIEKTPOABIKYILAS cHia. 3aKkoH OMa 1Sl MOJTHOM
LEeNU. DJIEKTPUYECKUA TOK B IIPOBOJHUKAX, AJIEKTPOJIUTAX, MOJYIPOBOJHUKAX, razax U
BakyyMe. CBEpXIIPOBOUMOCTb.

WMHyKys MarHuTHOro noJist. JleiicTBME MarHUTHOTO OJISl HA IIPOBOAHUK C TOKOM H
OBIKYLIYIOCA 3apspkeHHyro dactuny. Crima Ammnepa m cuna JlopeHuna. MarauTtHeie
CBOMCTBA BEILIECTBA.

3aKOH 3JIEKTPOMAarHUTHOW MHAYKIUU. DIIEKTPOMArHUTHOE 1oJe. [lepeMeHHbIit TOK.
SBnenue camonHAyKUMH. UHIYKTUBHOCTb. DHEPIHs 3JIEKTPOMAarHUTHOTO MOJIS.

DnekTpoMarHuTHbIe Kojebanus. KonebaTenbHbIi KOHTYD.

DNEeKTpOMarHUuTHbIE BOJHBL. JlMama3oHbl B3JIEKTPOMATHUTHBIX H3IYYEeHUH M HX
MPaKTUYECKOE TPUMEHEHUE.

['eomeTpuueckas ontuka. BomHoBEIE cBOWCTBA cBeTa. Keanmosas

Quzuka. Puzuka amoma u amomHo20 A0pa

['mnoresa M. [Lnanka. DOTOINEKTPUUECKUI addexr. DOTOH.
KopnyckynsapruoBonHoBo# ayanu3m. CooTHOIIEHHE HeonpeaeneHHocTe [ eiizenbepra.

[TnanerapHas mozaens aroma. OObsICHEHHE JIMHEMYATOro CHEKTpa BOAOPOJA Ha
OCHOBE KBaHTOBBIX ITOCTYJIaTOB bopa.

CocTtaB M CTpOEHME ATOMHOIO sApa. ODHEPrusi CBSI3M ATOMHBIX sjaep. Buubl
PaAMOAKTUBHBIX MMPEBPAIICHUI aTOMHBIX sIJIEP.

3aKOH paJiMOaKTUBHOIO pacnajaa. S nepHsle peakuuu. Llennas peakuys qeneHus saep.

OnemeHTapHble YacTULbl. DyH/TaMEHTAIBHBIE B3aMMOIEHCTBHSL.

Yruy6ieHHbIH YPOBEHb

Du3uka u ecmecmeeHHO-HAYYHBIU MEMOO NOSHAHUS NPUPOObL

®duzruka — (QyHIaMeHTalbHas Hayka O mpupoje. HayuHblii MeTOJ MO3HaHUS MHpA.
B3aumocBs3p Mexny GU3MKONW U APYTHMU €CTECTBEHHBIMU HayKaMu. MeTozbl HayuyHOTO
uccienoBanus ¢uznueckux siBaeHui. [lorpemHoctn u3MepeHuil (QPU3NYECKUX BETUYUH.
MopenupoBaHue SIBIEHUNM W IPOLIECCOB MPUPOIbI. 3aKOHOMEPHOCTh M CIy4alHOCTb.
['panuiibl PpUMEHUMOCTH (U3MYECKOTO 3akoHa. DU3MYECKHE TEOPUM U MPUHIUI
cooTBeTCcTBUs. Poiib 1 MecTO PU3UKK B (GOPMHUPOBAHUU COBPEMEHHOM HAYYHOU KapTHUHbI
MHPA, B PAKTUYECKOMN IEATENRHOCTH JiroJei. Ousnka u KyapTypa.




Mexanuka

[IpenMer W 3amaud KIIACCMYECKOW MEXaHMKU. KHHEMaThyecKue XapakTEepUCTHUKHU
MEXaHUYECKOTO IBWKECHUS. Moienn Ten U IBUKEHNN. PaBHOYCKOPEHHOE MPSAMOJIMHEUHOE
JBUWYKEHUE, CBOOOJIHOE TMaJIeHUE. JBUKEHUE Tella, OpPOIIEHHOTO MO/ YIJIOM K FOPU3O0HTY.
JIBUM>KEHHE TOUKH IO OKPYKHOCTH. [locTynarensHOe U BpalaTeIbHOE IBUKEHUE TBEPAOTO
Tena.

B3aumoneiictBue ten. [IpuHuun cynepno3uuuu cuil. MHepuuanbHas cuctemMa OTCUeTa.
3akonbl MexaHuku HproToHa. 3akoHbl BcemupHoro tsaroteHus, ['yka, cyxoro TpeHws.
JIBrkeHue HEOECHBIX TeNl U MX MCKYCCTBEHHBIX CIYTHUKOB. SIBIIeHUA, HaOIIOJaeMbie B
HEUHEPUHUAIBHBIX CUCTEMAX OTCYETA.

Nmiynbe cuibl. 3aKOH W3MEHEHUsI M COXpaHEHHs uMIlysbca. PaboTa cuibl. 3aKoH
W3MEHEHUS U COXPAHEHHUS SHEPTUMU.

PaBHOBecHe MaTepuagbHOM TOYKM M TBEPAOIO TeJa. Y CIIOBUS PABHOBECHSI TBEPLAOTO
T€JIa B MHEPUUAIBHOM CHUCTEME OTcYeTa. MOMEHT cuibl. PaBHOBeCHE KMIKOCTH W rasa.
JIBM>KEHUE )KUIKOCTEN U Ta30B. 3aKOH COXPAHEHUS JHEPTUH B IMHAMUKE JKUJIKOCTH U rasa.

Mexannueckue KojaebaHus U BOJHBL. AMIUIUTY/A, IEPUOJI, YacToTa, (a3a KojaecOaHuN.
[IpeBparnienus sHepruu npu KojaedaHusx. BeiHy)IeHHBIE KOJIeOaHusl, pe30HAHC.

[Tonepeunbie ¥ MPOAOTLHBIE BOJHBI. DHEprus BoiHbl. MHTEpdepentusa u qudpakuus
BOJIH. 3BYKOBBI€ BOJIHBI.

Monexynapuas ¢usuxa u mepmoouHamura

[IpeameT u 3agauu MosekysapHo-KuHeTndeckor Teopun (MKT) u TepMoguHaMuUKH.

DkcnepuMeHTanbHble Joka3arenbctBa MKT. AOcontoTHas TemmepaTypa Kak Mepa
CpedHEeW KUHETHYECKOW OHHEPruy TEIJIOBOrO JBWXKEHHsI 4YacTHl] BemecTtBa. Mojenb
uneanbHoro rasa. Jlapnenue raza. CBsi3b MEXIy JAaBJICHUEM M CPEIHEN KUHETUYECKOUN
SHEPrUeu NOCTYIATEIBHOTO TEMIOBOTO IBUKEHUS MOJIEKYJI UICAJIbHOTO rasa.

Mogenp uaeanbHOro raza B TEpMOJAMHAMUKE: ypaBHeHUe Menaeneesa—Kiianenpona,
BBIpAXXEHUE JIJIs1 BHYTPEHHEW 3Hepruu. 3akoH [lanbToHa. ['a30BbIe 3aKOHBI.

ArperaTtHble cocTosiHus BemiecTBa. MazoBbie nepexoabl. [IpeoOpazoBanue sHEpruu B
(a3oBbIx nepexoax. HacwimeHnHbie 1 HeHAChIIIEHHBIE Tapbl. BiiaxkHocTh Bo3myxa. Mojiens
cTpoeHus xkuakocter. [loBepXxHOCTHOE HaTsKeHue. Mojenb CTPOCHUS TBEPABIX TEIN.
MexaHn4ecKrne CBOMCTBA TBEPBIX TEJI.

BuyTpennsis sueprus. Pabora u Teruionepeaaya Kak criocoObl U3MEHEHUsI BHYTPEHHEN
sHepruu. IlepBbIii 3aKOH TepMOAMHAMHKHU. AuabaTHBIA mporiecc. BTopoil 3akoH
TEPMOJUHAMUKH.

[IpeoOpazoBanus 3Heprum B TemioBbIx MarmuHax. KITJ[ TermoBoit mammuubl. [uki
Kapno. Dkonoruueckue mpoOieMbl TEII0IHEPTeTUKH.

DnekmpoouHamura

[Ipenmer W 3agaum SJICKTPOAMHAMHUKH. OJIEKTPUYECKOE B3aUMOJAECHCTBHE. 3aKOH
COXpaHEHMSI SJEKTpUueckoro 3apsaa. 3akoH Kynona. HamnpsskeHHOCTh M MOTEHIMAN
ANEKTPOCTATUYECKOro Mois. [IpuHIMO Cynepno3nuuu 3NEKTPUYECKUX MoJied. Pa3HOCTH
MOTEHIHUANIOB. [[pOBOJIHUKY U AURIIEKTPUKH B SJIEKTPOCTATUUECKOM MOJIE. DIICKTPUUECKast
eMKocThb. KoHZIeHCcaTop. DHeprus dJIeKTPUIECKOTO TTOJIS.



[TocTosiHHBIN AnekTpuyeckuit Tok. nekrpoasmwkymias cuia (DC). 3akon Oma s
MOJTHOM AJEKTPUYECKON 1enu. ODJEKTPUYECKUM TOK B METaiaX, 3JIEKTPOJIUTAX,
NOJIYIIPOBOAHUKAX, ra3ax M Bakyyme. I[lmazma. Omekrtponu3. IlomynpoBOIHUKOBBIE
npuOopbl. CBEpXIIPOBOAUMOCTb.

MarunuTtHOe noJie. BekTop MarHuTHOM UHAYKUWHA. [ [puHIAI Cynepno3uuny MarHuTHBIX
noJsieil. MarHuTHOE 10JI€ MPOBOJHUKA C TOKOM. JIelicTBME MarHUTHOTO TOJISI HA IPOBOJHUK
C TOKOM H JIBIXKYILYIOCS 3apshKeHHYI0 yactuiy. Cuna Amnepa u cuiia Jlopenna.

[ToTok BEKTOpa MarHUTHOW MHAYKIUU. SIBI€HUE AIEKTPOMArHUTHOM MHIYKIIMHU. 3aKOH
ANEKTPOMArHuTHON MHAYKuuu. DJIC MHIAYKIMHM B JBMXKYLIMXCS MpoBOAHUKaX. [IpaBuio
Jlenua. SIBnenne caMOMHIYKIMU. MHIYKTUBHOCTb. DHEPrusl JIEKTPOMATHUTHOTO IOJIS.
MarsuTtHbsle CBOMCTBA BEIIECTBA.

DJIEKTPOMAarHUTHBIE KOJICOaHMUSI. KonebarenbHbIit KOHTYD. CBoOonHbIE
AJIEKTPOMAarHUTHBIE KoJieOaHus. BeIHYXIeHHBIE 3JIEKTPOMarHuTHbIE Kosebanus. PezoHaHc.
Ilepemennsiil Tok. KoHaeHcatop n KaTymika B LENW IEPEMEHHOTO ToKa. [IpomsBoacTso,
neperaya M NOTpeOJieHHWEe  BJICKTPUUECKOM  DSHEpruu.  DJIEeMEHTapHas  Teopus
Tpancopmaropa.

DNEeKTpOMarHuTHOE 1oJje. Buxpesoe anexkrpudeckoe noiie. JNeKTPOMATHUTHBIE BOJIHBI.
CBOIICTBA 3JEKTPOMAarHUTHBIX BOJIH. /[Mama3oHbl 3JIEKTPOMATHUTHBIX HM3IIYYEHUH U HUX
MIPAKTUYECKOE TPUMEHEHHE. [ [pUHIINAIIBI paANOCBA3U U TEIEBUICHHUS.

I'eomerpuueckas onruka. IIpsMonuHENHHOE paclIpOCTpaHEHUE CBETa B OJHOPOAHOU
cpeae. 3aKOHBI OTpPaKEHUs M TpEIOMJEHUs cBeTa. [lonHOEe BHYTpEHHEE OTpAKEHHE.
OnTuyeckue MpuOOPHI.

BonHoBble cBolicTBa cBeTa. CkopocTh cBeTa. MHTepdepentus cBeta. KorepeHTHOCTb.
Hudpakuus cseta. [lonspuzanus cBera. ucnepcusi cBeta. [IpakTrdeckoe nmpuMeHeHUe
AIEKTPOMArHUTHBIX U3ITyYCHUMN.

Keanmosas ¢puzuxa. @uzuxa amoma u amomnozo saopa llpeamer

1 3a/1a4¥ KBAHTOBOM (PU3HUKH.

TennoBoe uznyuenue. Pacnpenenenue s3Hepru B CEKTPe aOCOIOTHO YEPHOTO Tea.

['umore3a M. Ilmanka o kBanTax. ®oroaddexr. Onbitel A.I'. CroneToBa, 3aKOHBI
doToapdexra. YpaBuenue A. DiiHmTeiHa A Gporoaddekra.

®oton. Onsitel [1.H. Jlebenera u C.W. BaBunoga. ['unotesa JI. ae bpoiins o BOTHOBBIX
cBoMicTBaXx dacTtull. KopmyckylsipHO-BOJHOBOW ayanu3M. J(udpakuus 3IEKTPOHOB.
JlaBnenne cBera. CooTHOIIEHHE HeotpeaeaeHnocTel I'eiizenoepra.

Mopnenu ctpoenust atoma. OOBsICHEHHE JTUHEHYATOro CIEKTpa BOJOPOJA HAa OCHOBE
KBaHTOBBIX NocTynaToB H. bopa. CrioHTaHHOE M BBIHYKIEHHOE U3JIyY€HHE CBETA.

CoctaB u cTtpoenue aTtomHoro sjpa. M3zortombl. Sneprbie cuibl. Jlepekt macchl u
DHEPIus CBSI3HU spa.

3aKOH paJAMOaKTUBHOIO pacnaia. SnepHbple peakuuu, peaklUuH ACJIICHHUs U CHHTE3a.
Llennas peakuus aenenus saep. AnepHas sHepreTuka. TepMOsAEpHbIA CUHTES.

OnemeHTapHble  vacTulbl. @DyHaameHTanbHbIE  B3aUMOACUCTBUA. Y CKOPUTENIH
AJIEMEHTAPHBIX YACTHL.

[TpumepHbId NepedyeHb MPAKTUYECKUX U Ja00PATOPHBIX paboT [lpsavvie

UMeEpeHUs:




* cpaBHEHHE Macc (TI0 B3aUMOJCICTBUIO);

* U3MEpPEHUE CUJI B MEXAHUKE;

* U3MEpPEHUE TeMIIepaTyphl KUJIKOCTHBIMU U IIU(GPOBBIMU TEPMOMETPAMH;

* U3MEpEeHHE TEPMOJUHAMHYECKUX IMapaMeTPOB rasa;

* u3mepenue DJIC ucrounuka toka; Koceennvie uzmepenusi:

* U3MEpPEHUE YCKOPEHMUS;

* U3MEpPEHHE YCKOPEHUSI CBOOOJHOrO MaIeHHUS;

* ONpEIEICHUE SHEPTUH U UMITYJIbCA I10 TOPMO3HOMY ITyTH; U3MEPEHHE yAEIbHON
TEIJIOTHI TUIABJICHHUS JIb/A;

* U3MEpPEHUE BHYTPEHHETO COMPOTUBIICHUSI HCTOUYHUKA TOKA;

* OIpejesieHUEe MoKa3aTess IpeIoMIICHUS CPEebl;

* U3MepeHHe (POKYCHOIO PACCTOSHUA COOMpAlOUIE W pacceuBarOlIel JIMH3,
OIpEEICHUE ITTUHBI CBETOBOW BOJIHBI;

* OmpeaeNeHNe UMITYJIbCA M SHEPTUN YaCTHUIIBI IPH ABM)KCHUH B MAaTHUTHOM T10J1€
(o doTtorpadusam).

HabGnronenue siBieHuil:

* HaOJI0JICHNE MEXaHNUECKUX SIBJICHUHM B MHEPIMAIbHBIX U HEMHEPLMAIbHBIX

CUCTEMaXx OTCYETA;

* HaOJI0JICHUE BBIHYKJIECHHBIX KOJICOAHUN U PE30HAHCA;

* HaOmoaenue nuddysuu;

* HaOJIOJICHUE SIBJICHUS JIEKTPOMArHUTHOW MHAYKIINH;

* HaONIOZICHWE BOJHOBBIX CBOMCTB cBeTa: Judpakuus, HUHTEphEepeHIus,
NOJISIpU3ALIHS;

* HaOJO/ICHUE CIIEKTPOB.

Mecmo oucuyunaunst 6 cmpykmype o0pazo8amenbHoll RPOZPaAMMbl
B cootBerctBue ¢ VII guctiummraa OO/I.10 ®dusnka paccuntana Ha 100 gacoB B roj, B
ToM yucie B 1 cemectpe: 28 4. JIeKIuu, 6 4. MpakTH4eckue paboTel, BO 2 ceMecTpe: 58 .
JEKLMH, 8 4. IpaKTU4YecKrue paboThI.

IInanupyembie pe3yabTaThl 00yYEeHUSs

B pesynbrare u3ydeHus IUCUHUIUIMHBI PU3MKa HAa YPOBHE OCHOBHOTO OOIIETo
00pa3oBaHUs:
OOyyaromuics HayYuTCs:

— JIEMOHCTPUpPOBaTh Ha IMpHUMepax pojib U MecTo (U3UKH B (OPMUPOBAHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKU U TEXHOJIOTHH,
B IIPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

— JI€MOHCTPUPOBATh Ha MpHUMEpax B3aUMOCBS3b MEXIYy (U3UKOW U JAPYTUMHU
€CTECTBEHHBIMU HayKaMU;




— YCTaHaBJMBAaTh B3aWMOCBSI3b €CTECTBEHHO-HAYYHBIX SIBJICHUH M MPUMEHSTH
OCHOBHBIC (PM3UYECKUE MOJICITH JJIS UX ONUCAHUS U OOBSICHCHUS;

— WCIOJb30BaTh MH(MOpMAIUI0 (DU3NYECKOTO COJEpKaHUS MPU PEIICHUH Y4eOHBIX,
MPAKTUYECKUX, MTPOCKTHBIX M MCCIIENOBATEIBCKUX 3a7a4, HHTCTPUPYS UHPOPMAIHIO U3
Pa3IMYHBIX UCTOYHUKOB M KPUTHUECKH €€ OLICHUBAs;

— pa3nuyaTh M YMETh MCIOJIb30BaTh B Y4E€OHO-HUCCIIEIOBATEIIbCKON AESTEIbHOCTH
METOJbl HAYYHOTO TO3HAaHUS (HAOJIOJCHUE, OINHCAHUE, H3MEpPEHHE, SKCIEPUMEHT,
BBIJIBUKEHUE TUIOTE3bl, MOJICIUPOBAHUE U Jp.) U (hOpPMBI HAYYHOTO MO3HaHUs ((haKThl,
3aKOHBI, TEOPUHU), IEMOHCTPUPYS HA TPUMEPAX UX POJIb U MECTO B HAYYHOM MO3HAHUH;

— MPOBOJIUTH MPSMbIE W KOCBEHHbIE HM3MEHEHUs (PU3NYECKUX BEIUYUH, BbIOMpas
MU3MEPUTEIbHBIE TPUOOPHI C YUETOM HEOOXOAMMON TOYHOCTH U3MEPEHUH, TIIaHUPOBATh
X0/l HW3MEPEHUM, TNOoJy4yaTh 3HAYCHUE M3MEPSIEMOM BEIUYMHBI M  OLICHHBATh
OTHOCHUTEJIbHYIO MTOTPEIIHOCTD MO 3aJaHHBIM (hOpMYyJiaMm;

— MPOBOJUTH MCCIEAOBAHUS 3aBUCUMOCTEM MEXIy (DU3NUECKUMHU BEJIWYMHAMM:
MIPOBOJAUTH U3MEPEHUS U OMNPEAEATh HA OCHOBE MCCIIEIOBAaHUS 3HAYCHHE MapaMETPOB,
XapaKTepU3yoIUX JaHHYI0 3aBUCUMOCTh MEK/1y BEJTMUYMHAMHU, U JI€JIaTh BBIBOJ C YUETOM
MOTPEIIHOCTH U3MEPEHUN;

— WCIOJNB30BaTh I OIKCAHUS XapakTepa MNpOTeKaHus (HU3NYECKUX IMPOIIECCOB
dbuznyecKre BEITUYUHBI U IEMOHCTPUPOBATh B3aUMOCBSI3b MEXTY HUMU;

— WCTOJNB30BaTh JIsi OINHWCAHUA XapakTepa MNpPOTEKaHus (U3MUIECKUX IMPOIIECCOB
(dbu3nYecKe 3aKOHBI ¢ YYE€TOM T'PAHUI] X IPUMEHUMOCTH;

— pemiaTh Ka4yeCTBEHHbIE 3a/layd (B TOM YHCIE W MEXIPEIMETHOTO XapakTepa):
UCIIOJIB3Ys MOJIENH, (PU3nUecKrue BeTUYMHBI U 3aKOHBI, BRICTPAaUBATh JJOTUUYECKU BEPHYIO
HEMOYKY 00BSICHEHUS (JI0Ka3aTeNhCTBA) MPE/JIOKEHHOTO B 3a/1aue Tpoliecca (SBIeHus);

— pemiaTh pacyeTHbIC 3aJayd C SBHO 3aJaHHON (PU3MYECKOW MOJENbI0: Ha OCHOBE
aHajgu3a YCJOBUS 3a7adyd BbIACIATH (U3UYECKYIO MOJEIb, HaXOAUTh (puznueckue
BEITUYMHBI ¥ 3aKOHBI, HEOOXOMMBIE U JOCTATOYHBIE /IJIS €€ PEIICHUS, TPOBOAUTH PACUEThI
U TIPOBEPSATH MOJYUCHHBIN pe3yJIbTar;

— YYUTBIBATh IPaHUIIBI IPUMEHEHUS] U3YYCHHBIX (PU3UUECKUX MOJENICH MpU pelieHUun
(bU3UYECKUX U MEXIPEIMETHBIX 3a/a4;

— HCIIOIBH30BaTh MHGOPMAIIMIO U TPUMEHSThH 3HAHUS O MPUHIIUIIAX PA0OTHl U OCHOBHBIX
XapaKTePUCTUKAX W3YUYECHHBIX MAIIIUH, MPUOOPOB U JPYTUX TEXHUUYECKUX YCTPOUCTB, JJIs
pEIIeHHS MPAKTHYECKUX, Y4eOHO-UCCIEIOBATEIbCKUX U TPOCKTHBIX 3a71a4; UCIIOJIH30BATh
3HaHUA 0 (U3UYECKUX O0OBEKTaX W Mpolleccax B MOBCEAHEBHOM JKU3HU JJIsI 00eCTIeUeHUs
Oe3omacHOCTH TIpu OOpalieHuH ¢ TpuOOpaMu W TEXHUYECKUMH YCTPOWCTBAMH, IS
COXpAHEHHUS 3I0POBbS M COOJIFOJICHUS HOPM DKOJIOTHYECKOTO MOBEJICHUS B OKPY KarOIIeHh
cpene, s MPUHATHS PEIICHUH B IIOBCETHEBHOM KU3HU. OO0YYaroNuiics HAyYUTCs:

— OOBSICHATH U AaHAJIM3UPOBATH POJIb U MECTO (hU3UKU B (DOPMUPOBAHUH COBPEMEHHOU
HAyYHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKA UM TEXHOJIOTHH, B
IIPAKTUYECKOM JAEATEIBHOCTH JIIOJIEN;

— XapaKTEepPU30BaTh B3aWMOCBS3b MEXAYy (U3UKOM H JOPYTMMH €CTECTBEHHBIMH
HayKaMmu;




— XapakTEepU30BaTh CHCTEMHYIO CBS3b MEXKJY OCHOBOIIOJIATAIOIMMHA HAYYHBIMU
MOHATUSAMU: IPOCTPAHCTBO, BPEMsI, MaTepHs (BEIIECTBO, MOJIE), IBHKEHHE, CHIIA, SHEPTHS;

— MOHMMATh U OOBACHATH LIETOCTHOCTh (PU3NYECKON TEOPHH, pa3inyaTh IPaHULBI €€
NPUMEHUMOCTH U MECTO B PSIIy APYTUX (PU3UUECKUX TECOPHIL;

— BJIAJETh NPUEMAMHM TOCTPOCHHSI TEOPETHYECKUX JOKA3aTeNIbCTB, a TaKXkKe
POTHO3UPOBAHMS OCOOEHHOCTEN MPOTEKAaHUSI (PUBNUECKUX SBJICHUH U MPOILIECCOB HA
OCHOBE IIOJIyYEHHBIX TEOPETUUYECKNUX BBIBOJOB U JOKA3aTEIbCTB;

— CAMOCTOSITENIBHO KOHCTPYUPOBATh JKCIIEPUMEHTAIbHBIE YCTAHOBKHU ISl NMPOBEPKHU
BBIJIBUHYTBIX TUIIOTE3, PACCUUTHIBATH a0COJIIOTHYIO H OTHOCUTENIBHYIO TOIPEIIHOCTH;

— CaMOCTOSITEJIBHO TJIAHUPOBATH U MPOBOJIUTH (PU3UUECKUE IKCIIEPUMEHTHI,

— pelaTh MPaKTUKO-OPUEHTHUPOBAHHBIE KAuE€CTBEHHbIE W pacyeTHble (pu3nueckue
3aJlayy ¢ OMOPOM KaK Ha U3BECTHBIC (PU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIH, TaK
U Ha TEKCTHI C U30bITOYHON HHpOpMaLueil;

— OOBSICHATH TPAHULBI IPUMEHEHHS] U3YYEHHBIX (PU3MUECKUX MOJENEH MpU pelieHun
($u3NYECKUX U MEXIPEIMETHBIX 33/1a4;

— BBIIBUTATh THUIOTE3bl HAa OCHOBE 3HAaHUS OCHOBOIIOJIAralOMIMX (PU3NYECKUX
3aKOHOMEPHOCTEHN U 3aKOHOB;

— XapaKTepU30BaTh II100aJIbHBIE POOIEMBI, CTOSALINE NIEPE YEIOBEYECTBOM:
YHEPreTUYECKUE, CHIPHEBBIE, IKOJIOTUYECKUE, U POJIb (PU3UKH B PEIICHUU ATUX MPOOIIeMm;

— OOBSACHATH MPUHIUIBI PA0OTH U XapaKTEPUCTUKU M3YyYEHHBIX MAIllUH, IPUOOPOB U
TEXHUYECKUX YCTPOMCTB;

— OOBSICHATH YCJIOBUSI MPUMEHEHUS] (PU3NYECKUX MOJIENIEH MpU peleHnd PU3NIEeCKUX
3aJa4, HaXOJUTh aJ€KBAaTHYIO MPEJIOKEHHON 3a/1aue (PU3NYECKYI0 MOJIENb, pa3periaTh
npo0semMy Kak Ha OCHOBE MMEIOUIMXCS 3HAHUH, TaK U IPU MOMOIIHA METOJ0B OLIEHKH.

OO0yyaromuncs MOAyYUT BOZMOKHOCTh HAYYUTHCS OOBICHATD:

— - CMBICT TIOHATUMN: (U3UYECKOE SIBIICHHE, (PU3MUYECKHUI 3aKOH, THUIOTE3a, TEOpHs,
BEIIECTBO, T0JIe, B3aMMO/ICHCTBHE, 3Be3/1a, Beenennas, 3JIeKTpOMarHuTHOE TI0JIe, BOJTHA,
(GhOTOH, HOHU3UPYIOIIECE U3ITYUCHUE;

— - CMBICH (PU3UYECKUX BEJIMYHMH: CKOPOCTh, YCKOPEHHUE, Macca, CUjla, UMITYJIbC, padoTa,
MEXaHWYeCKas HDHEPrys, BHYTPCHHSS OJHEPrus, aOCOJIOTHAs TeMIeparypa, CpEeaHss
KWHETHYECKas DJHEPrusi YacTUI[ BEIIECTBA, KOJMYECTBO TEIUIOTHI, JJIEMEHTAPHBIMI
AIIEKTPUYCCKHUH 3apsi, padoTa BEIX0/Ia, TOKA3aTelb MIPEIOMIICHUS CPEI;

— - cMbICT (DU3UYECKUX 3aKOHOB: HBIOTOHA, COXpaHECHHS HSHEPTrUH, HUMITYyJbCa H
AIEKTPUUECKOTO 3apsia, TEPMOJIMHAMHUKH, KIACCUYECKON MEXaHUKH,
AIEKTPOIUHAMUKH, poTodh(DeKTa;

— - BKJIQJ] POCCUHCKHX U 3apyOEKHBIX YUCHBIX, OKa3aBIIINX HAMOOJbIIICE BIMSHUE HA
pa3BuUTHE PU3NUECKON HAYKHU.

OO0yyaroumics NoJy4YUuT BO3MOKHOCTh HAYUUThCSL:

— MPOBEPSITH IKCIIEPUMEHTATHLHBIMHU CPEICTBAMU BBIJIBUHYTHIE TUIIOTE3HI, (HDOPMYITUPYS
IeNb  WCCIENOBAaHMS, HAa OCHOBE 3HAHUS  OCHOBOIOJIATAIOIIMX  (PU3UYECKHUX
3aKOHOMEPHOCTEN U 3aKOHOB;




— ONHCHIBATh U aHaM3UPOBaTh  MOJYUYEHHYIO B pe3yibTare
MPOBENCHHBIX  (DU3MYECKUX OKCIIEPUMEHTOB HH(POpMAIUIO, OMpEACIsITh €€
JIOCTOBEPHOCTD;

— MOHUMATh U OOBSICHATH CUCTEMHYIO CBSI3b MEXK/1y OCHOBOIOJIAratOMMKU HayYHBIMU
MOHSATUSIMU: IIPOCTPAHCTBO, BpeMsi, MaTepHus (BEIIECTBO, T10JIC), IBHKECHUE, CUJIa, DHEPTHS;

— pelmiatb  AKCIMEPUMEHTAIbHbIC, KAayeCTBEHHbIE M  KOJWYCCTBCHHBIC  3aJauM
OJIMMITHATHOTO YPOBHSI CIIOKHOCTH, UCTIONB3YS (DU3NIECKUE 3aKOHBI, a TAK)KE YPABHCHHSI,
CBSI3bIBAIOIINE (DU3UUCCKUE BETUUUHBI;

— aHAM3UPOBATh TPAHUIBI TPUMEHUMOCTH (U3MUECKHX 3aKOHOB, TTOHUMATH
BceoOui XapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OTPAaHHMYEHHOCTH HCIIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

— ¢opMmynupoBaTh M pelIaTh ~ HOBBIE  3a/Ja4M, BO3HHMKAIOIIME B  XOJE
y4eOHOMCCIIEI0BATENBCKON U MMPOEKTHOU JIESITEILHOCTH;

— YCOBEpIICHCTBOBATb MPUOOPHI M METOJAbl HCCIEAOBAaHUS B COOTBETCTBUU C
MOCTaBJICHHOM 3a/1a4eii;

— HCMOJIb30BaTh METObl MATEMATUYECKOTO MOJICTIUPOBAHUS, B TOM YHCJI€ TPOCTEHIITNE
CTATUCTUYECKHE METO/IbI 11T 00PabOTKH pe3yIbTaTOB AKCIICPUMEHTA.

Conep:xxkanue qucuumianHbl (100 4)

BBenenue (2 4) ®usuka

dusuka-Hayka o nmpupoje. EcTecTBeHHBIN MeTO 1 Mo3HaHUsA. MojeaupoBanre PrU3nIecKux
SBJICHUM U TIpoueccoB. Poiib skcriepuMenTa u teopun. @usndeckas BennurHa. Guzndeckue
3akoHbI. [loHsiTHE O hUBMYECKON KapTUHE MUpA.

Pa3nen 1 Mexanuka (12 4)

Kunematuka (4 4)

Mexanunueckoe  aBwkenue. Ilepememenue. Ilyte.  Ckopocth.  PaBHOMepHOE
MIPSAMOJIMHEWHOE JIBMKEHUE. Y CKOpEeHHUE. PaBHOIIEpEMEHHOE NMPSIMOIMHENHOE IBUKECHUE.
CBoOoaHoe nazeHue. Jprxenue tena, OpolIeHHOT O MO/ YIJIOM K TOPU30HTY.
PaBHOMepHOE ABMKEHUE IO OKpYkHOCTU. CamocTosTenbHas paboTa 1o Teme
«Kunemartukay.

3akonbl mexanukn HoroTona (4 4)

ITepBoiii 3ak0oH HproTona. Cuna. Macca. Bropoii 3akoH HeroroHa. OCHOBHOM 3aKOH
MexaHuku. Tpetuit 3akoH HbroToHa. 3aKOH BCEMUPHOTO TATOTEHUS. [ paBUTAIIMOHHOE
nosie. Cuna Tspxectu. Bec. Crioco6br m3amepenus Maccbl. CHJTbl B MEXaHUKE.
CamocrosiTenbHast paboTa o TeMe «3akoHbl HeroToHaY.

3aKoHBI COXpaHeHUs] B MexaHuKke (4 1)

Nmnynbe Tena. 3aKkoH coxpaHeHUs uMMyJbca. PeakTtuBHOe nBHkeHue. Pabota cuibl.
Pabora mnoreHumanpHeIX Ccwi. MomHocTe. OHeprud. KuHernueckas dHeprus.
[ToTreHuuanbHast 3HEPTUsi. 3aKOH COXpaHeHus SHepruu. [IprumMeHeHne 3akOHOB COXPaHEHUSI.

Pemenue 3amau. CamocTosiTenpHas pa60Ta 110 TeMe «3aKOHBI COXpaHCHUA B MEXAHUKEY
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Pa3nesn 2 OcHOBBI MOJIEKYISIPHOH (pU3UKHU U TepMoAUHAMUKH (12 1)

OCHOBBI MOJIEKYJISIPHO-KHHETHYeCKOH Teopuu (44)

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO- KHHETUYECKON Teopuu. Pasmepsl 1 Macca MOJIEKYI.
Bbpoynosckoe npmwkenue. Juddysua. Cunel u sHEprus MOJEKYIISIPHOTO B3aUMOCHCTBHSL.
Ctpoenue raz000pa3HbIX, KUIKUX U TBEPABIX Tel. CKOPOCTH ABUKEHUS MOJEKYI U UX
U3MEpPECHHUE. WNneanpHbll  ras. JlaBneHune  rasa. OCHOBHOE  ypaBHEHHUE
MOJIEKYJISIPHOKMHETUYECKON TeopuHu Tra3oB. TemmnepaTypa u e€ usmepeHue. AOCOTIOTHBIN
HyJIb TemIieparyp. TepmoauHamuyeckas IIKala Ttemmneparyp. ['a30Bble  3aKOHBL
YpaBHEHHE COCTOSIHUS ~ MACANbHOTO ra3a. MoisipHas ra3oBas  IMOCTOSIHHAs.
CamocTtosiTenbHas paboTa o Teme: "['a30Bbie 3aKOHBI".

OcHOBBI TEPMOAUMHAMUKH (2 1)

BHyTpeHHss 3Heprus cucteMbl. BHyTpeHHss sHeprus uaeanbHoro rasa. Pabora u temnora
Kak (opmbl mepenayn 3HEpruu. Tenmno€MKOCTb . YAelbHas TEIMIOEMKOCTh. Y paBHEHHUE
terioBoro OanaHca. [lepBoe Havano TepMoauHAMUKHU. AnuabaTHbiid npouecc. [IpuHnmn
nerictBus  terioBod  MammHbl.  KIIJ[  TemmoBoro  asurarens. Brtopoe Hadano
TEPMOJMHAMUKHU. XOJIOAWIbHBIE MAIIMHBL. TEeMI0BbIE MAIIUHBI U OXpaHa IPUPOIBI.
CaoiicTBa mapoB (24)

Wcnapenue n koHaeHcanus. HacelmeHHslil nap U ero cBoicrBa. Kunenue. 3aBUCUMOCTB
TEMIIepaTypbl KAIIEHUs OT AaBiieHus. [leperpersiii map U ero UCIoJb30BaHUE.
AOCOIIOTHAs M OTHOCUTENbHASI BIAXKHOCTh BO3AyXa. TouKa pochl.

CroiicTBa kuakocrei (2 1)

XapaKkTepUCTUKA )KUIKOTO COCTOSIHUA BelecTBA. [[0BEpXHOCTHBIN CI0M KUIKOCTH.
DHeprusi NOBEPXHOCTHOTO CJIOS. SIBJIEHUS HA TPAHUIIE KUJKOCTU C TBEPABIM TEJIOM.
Kanunnsipusie sBieHus.

CaoiicTBa TBEpABIX TeJ (2 4)

XapakTepucTuKa TBEPAOTO COCTOSHUS. Y IPYTMe CBOMCTBA TBEPABIX Tel. 3aKoH [ yka.
Mexannueckrue CBOWCTBA TBEPABIX Tel. TemnoBoe pacmupeHue. llnaBinenue wu
KpHUCTAJIU3ALUS.

Pa3nen 3 Daekrpoaunamuka (374)

DaekTpuyeckoe noe (6 1)

DJNIEKTpUYECKUE 3apsbl. 3aKOH COXpaHeHHUs 3apsaaa. 3akoH KynoHna. DnekTpuueckoe moJie.
Hanpsok€aHnocTs  anekTpuueckoro moiis. [lpunnun  cyneprno3unuu. PabGorta cui
anekTpuyeckoro mnojsA. lloreHuman. Pa3HOCT MOTEHIMANOB. OKBUIIOTEHUIHAIBHBIC
MOBEPXHOCTU. CBA3b MEXK/y HAIPSIKEHHOCTHIO U PA3HOCTHIO MOTEHIUAIOB. J{M3JIEKTPUKH
B dnekTpuueckoM mose. [lomsapuszanus nusnektprka. [[poBOAHUKY B DIEKTPUYECKOM MOJIE.
Konpgencaropel. CoenuHeHue KOHJIEHCATOpPOB B 0Oarapero. OHeprusi 3apsHKeHHOIrO
KOHJIEHCATOpa. DHEPIUsl 3JIEKTPUYECKOTO MOJIS.

CemecTpoBasi KOHTPOJILHAsE padoTa, UTOroBoe 3aHATHE (2 4)
3akoHbI NOCTOSIHHOTO TOKa (104)
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DNEeKTPpUYECKU TOK. YCJIOBHS HEOOXOIWMBIEC JIsi BO3HUKHOBEHHSI M TIOJJCP>KaHUS
aneKTpudeckoro Toka. CHila TOKa U IUIOTHOCTh TOKA. DJIEKTPUYECKOE COMPOTHUBIICHUE.
3aBUCHUMOCTH COITPOTUBIIEHUS TPOBOJHUKA OT MaTepHaIIa, JJIMHBI U IUTONIAAH [TOIIEPEYHOTO
CEUYEHHUS MPOBOJHUKA. 3aBUCUMOCTb BJIEKTPUUECKOTO COMPOTUBJICHUS MPOBOJHUKOB OT
TeMmnepaTrypbl. Pesuctopsl. Buasl pe3sucTopoB  ux npuMeHEHHUE B TeXHUKE. 3akoH Oma
U1 ydactka nenu 6e3 2J1C. DinekTpoBrKyllas cuia UICTOYHKMKA. 3akoH OMa 1Sl TTOJTHOM
nenu. CoennHeHue NpoBOAHUKOB. llociemoBarelbHOE W MapaJUIEIbHOE  COEAUHEHUE
MpoBOAHUKOB. [IpoBepka mpaBuil MOCIEIOBATEILHOIO U MApaJIEILHOIO COCAMHEHUS
NPOBOJHUKOB (paboTa B ManbiXx rpymnmnax). CmenaHHOe COeAMHEHUE MPOBOIHUKOB.
HNctounuk Toka. Buabl HUCTOUHMKOB TOKa. COEIMHEHUWE HMCTOYHHKOB 3JIIEKTPUYECKOU
sHepruu B Oartapero. PaboTa M MOIIHOCTB 3MEKTPUYECKOro Toka. 3akoH Jxoynsa-Jlenua.
TennoBoe aeiicTBre ToKa. Mcrnonb30BaHrEe TEIIOBOTO ACHCTBUS TOKA B TEXHUKE. 3a4€T MO
TeMe "3aKOHbI IOCTOSTHHOTO TOKa'.
DJIeKTPUYECKHUIl TOK B MOJYNIPOBOJHUKAX (2 4)
CoOcTBeHHass W MOpUMECHAasl MPOBOAUMOCTH TMOJYIPOBOJHUKOB. [l0MynpoBOTHUKOBBIE
PUOOPHI.
MaruuTtHoe noJie (6 4)
MaruauTtHoe noJsie. BEeKTOp MHAYKIIMM MarHUTHOTO MoJid. JIedcTBMEe MarHUTHOIO IOJSL Ha
MIPOBOJIHUK C TOKOM. 3akoH Amrepa. B3aumoerictBre TokoB. MarHuTHbIN oTOK. PabGoTta
[0 MEPEMEUIEHUIO MMPOBOJHMUKA C TOKOM B MAarHUTHOM MoJie. J[eiicTBUe MarHUTHOTO MOJIs
Ha aBuxkyumics 3apsa. Cuna JIopeHna. Y ckopuTenu 3apsiKeHHBIX YaCTHIL.
DJIeKTPOMATHUTHASI MHAYKIUA (4 1)
DJNeKTpOMarHuTHas UHAYKIUsA. BuxpeBoe snekrpuueckoe noie. CaMmouHAyKIUs. DHEprus
MarHuTHoro nojsi. CamocrosiTenbHas padoTta 1o Teme: "MaruutHoe noJe".
Paznen 4 Kose6anusi v BoJsiHbI (12 4)
MexaHuveckue KoJe0aHus M BOJHBI (24)
KonebarenbHoe paBwkenue. ['apmonuueckue kosnedbaHus. CBOOOJHBIE MEXaHUYECKHE
KojeOanus. JInHeliHble MeXxaHuYecKue KojebaTenbHble cucteMbl. [IpeBpalenue sHeprun
npu KoJiebaTenbHOM JaBMKEHUH. CBOOOIHBIC 3aTyXarollMe MEXaHWYeCKHue KoyeOaHus.
Brinyxxnennsie kosieOanus. JlaboparopHoe 3anstue Nel2. OmpeneneHue yCKOpPEHUs
CBOOOIHOTO MAJEHUS C MTIOMOIILI0 MATEMAaTUUECKOTO MasITHUKA.
Yupyrue BoJiHbI (2 4)
ITonepeunpie W NOPOAOJIBHBIE BOJHBI. XapaKTEPUCTHUKHA BOJIHBL. YPABHEHHUE IUJIOCKOU
oerymieii BotHbL. MTHTepdepenivs u audpakiius BOJIH. 3ByKOBbIC BOJIHBI. YJIBTPAa3BYK U €T0
npumeHenue. HMudpasByk u ero npumenenne. CaMoCTOsITeNbHas padoTa TO TeMe:
"MexaHu4eckre KojaeOaHus 1 BOJIHBI".
JJIeKTPOMArHUTHBbIE KoJieOaHus (44)
CBoOO/HBIE AJIEKTPOMArHUTHBIE KoJieOaHUsl B KoJjiebaTenbHOM KOHType. I[IpeBpamienue
SHEPTUHU B KOJICOATEIIPHOM KOHTYpE. 3aTyXaloIIne AIEKTPOMAarHUTHBIE KOeOaHus.
['eneparop He3aryxarommx KojeOaHuii. BBIHYXIIEHHBIE JJICKTPUYECKHE KOJICOAHUSI.
[lepeMennblii Tok. ['eHepaTop MEpEMEHHOrO0 TOKA. EMKOCTHOE M HHIyKTHBHOE
CONPOTHUBJIEHUSI EPEMEHHOIO TOKA. 3aKOH OMa Uil 3JEKTPUYECKON LENH MEPEMEHHOTO
12



Toka. Pabota m MomHOCTH mepeMmeHHoro Toka. dasza, HavampHas (asza u casur (das.
Tpanchopmaropel. Toku Bwicokoil uacToThl. [lomydenue, mepemada M pacmpeneicHUe
AIEKTPUUECKOM HHEPruu. DekTpode3onacHocTh. [IpaBuia TexHUKH O€30MacHOCTU MpU
AKCIUTyaTaluy 3JIEKTPOycTaHOBOK. [IpoBepounas pabora mo teme: "DIEKTPOMArHUTHBIC
KoJjeOaHus".
JJIeKTPOMATHUTHBIE BOJIHBI (4 1)
DNEeKTPOMarHUTHOE MOJIe KaKk OCOOBbIM BUJ MaTEpUH. DJIEKTPOMArHUTHBIE BOJIHBI.
Bubpatop I'epua. OTKpbITBIM KojeOaTenbHbl KOHTYp. M300perenue paamo A.C
[TonoseiM. IlonsTHE O pagrocBs3u. [IpuMeHeHHEe AMEKTPOMAarHUTHBIX BOJH. 3a4eT 10
TeMe "DIeKTPOMarHuTHbIE KOJIeOAHUs 1 BOJHBI".
Pa3nen 5 OnTuka (14 4)
IMpupona ceera (6 4)
CKOpOCTh paclpoCTpaHEHHsI CBETA. 3aKOHBI OTPAKECHUsI U IpesiomiieHus cBera. llomHoe
otpaxkenue. Jlaboparopnoe 3anarue Nel3. OmpeaesieHHe OTHOCHUTEIBHOIO TMOKa3aTems
npenomiieHus crekina. JIunzel. ['na3 kak ontudeckas cucrema. Ilocrpoenue nzoOpakeHui
npenMera B auH3ax. Ontudeckue npudopsl. Jlaboparopnoe 3anstue Nel4 «Onpenenenue
ONTHYECKOW CUJIbI U TJIABHOTO (POKYCHOTO PACCTOSIHUSI COOMPAIOLIEN JTUH3bI».
BouaHoBbIe cBoiicTBa cBeTa (84)
WNnrtepdepennus cBera. KorepeHTHOCTh CBETOBBIX BOJIH. WHTepdepeHIuss B TOHKHX
ménkax. Konsua Hetorona. Ucnonb3zoBanue nnrepdepenunu. dudpakums. dudpakuus ot
IeIM B mapajuiesibHbIX Jydax. JudpakiuonHas pemérka. Jlabopatopnoe 3anstue Nels.
Onpenenenue AJIMHBI CBETOBOM BOJHBI C IOMOIIBIO JUGPAKIUOHHOMN PEIIETKH.
[Tonsitue o ronorpaduu. [onsapuzanus nonepeynsix BoiaH. [lonspusamus cera. ABOMHOE
nyuenpenomiuenue. Ilomsapounsl. Jucnepcuss cBera. Buasl cnektpoB. CHekTpsl
WCIyCKaHUs W TOorJIonieHus.  YapTpaduosaeToBoe W HHPpaKpacHOE H3IyUYCHHE.
Pentrenosckue myun. X npupozna u corictBa. [ [pyumeHeHne B TEXHUKE.
Paznen 6 daemenTsl KBaHTOBOM Gusnku (104)
KBanroBasi ontuka (4 4)
KBanToBas runores [lnanka. ®ortonsl. Buennuit hotordpdext. Buyrpernuit porosrddexr.
Tunsl poTo371€MEHTOB.
dusuka atoma (2 4)
Pa3BuTre B3MIS10B HA CTPOCHHME BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpax
BojIopoJa. AnepHas moens atroma. OnbiTel Pezepdopaa. Moaens aroMa Bo1opo/ia mo
bopy. KBaHnTOBBIE TEHEPATOPHI.
®du3uka aToMHOro sapa (4 4)
EcTecTBeHHas painoakTUBHOCTh. 3aKOH PaJAHOaKTUBHOTO pacnaja. CrocoObl HAOIIOACHUS
U peructpaius 3apspkeHHbIX yactull. Oddext BabunmoBa-Uepenkona. JlabopaTopHoe
3ansaTre Nel6. M3yuenue TpekoB 3apspKEHHBIX YacTHI] IO TOTOBBIM (oTorpadusiM (padoTta
B Manbix rpynnax). Crtpoenue aromHoro siapa. Jedexktsl maccwl. DHeprus CBS3H U
YCTOMYMBOCTh AaTOMHBIX sAnep. VICKycCTBEHHash paJvOaKTUBHOCTH. JleJleHHe TAmKENBIX
aTOMHBIX snaep. Llennas saepHas peakuus. Ynpasisiemas siaepHas peakuus. SnepHbiid
peakrtop. [lonyueHue paiuOaKTUBHBIX U30TONOB U X NPUMEHEHHE.
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buonoruueckoe neicTBre paiIMOAKTUBHOTO U3ITYYEHUS. DII€MEHTAPHBIE YACTUIIBI.
Paznen 7 DBosonus BceJleHHOI (4 41.)

CrpoeHue u pa3BuTHE BCeleHHOM. [TporcxoXaeHrne COTHEYHOM CUCTEMBI.
O6o01maromee noBropeHue (24)

CemecTpoBasi KOHTPOJIbHAA padoTa, 1upPepeHUMPOBaAHHDII 3a4eT (24.)
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TemaTuuyeckoe NVIAHUPOBAHUE

®u3uka (100 yacos, 1 cemecTp - 2 yaca B HeJleJI10, 2 ceMecTp - 24aca B HeleJI0)

VYueonuk: M.JI. Kacarkuna ®usnka mis komremkeit / M.JI. Kacatkuna.- Poctos u/ [I: ®enunkc, 2017.
Ne | Koa Conep:xkanue Jdomamnee Ilnanupyemblie pe3yabTaTbl 00y4eHUs Buabi u
-BO MarepuaJia 3aJaHue bopmbI
9aco Ipeamernbie MertanpeamMerHbie KOHTPOISI
B
I cemecTp
N.JI. Kacatkuna ®usuka nis koiutemkeit / M.JI. Kacarkuna.- Pocros v/ JI: ®enukc, 2017.
BBenenue (2 4)
1 2 Beenenne [1] - NJL -3HaTh  ompeneicHus — (pusudeckux | PeryJiTHBHBIE: yMEHUE CP
dusuka-Hayka o mpupone. | Kacarkuna MTOHSATHUM: 0a3oBbIe (u3HUecKre | COOTHOCHTH CBOM JICUCTBUS C
EcrecTBeHHBII METOJ | «Du3uKay BEITMYHHBI, (PU3MYECKUI 3aKOH, HayYHas | INITAHUPYEMBIMU PE3yIbTaTaMH,
nosHaxus. Mogenuposanue | Crp.3-9 TUIOTe3a, MOACIbh B  (HU3UKE W | OCYIIECTBIISITH KOHTPOJb CBOCH
$usnueckux  sBueHui 1 | TIpopaGorka MHKpPOMHUpE, DJIEMEHTapHas YacTUUA, | ACATEIbHOCTH B IIPOLIECCE
MPOIIECCOB. Poitb | komcmexra (dbyHIaMeHTaIbHBIC B3aUMOICHCTBUSI. JOCTHOKCHHS pe3yJIbTara,
IKCIIEPUMEHTA M TEOPHUH. JIeKIK -7eN1aTh BBIBOJIBI 0 TpaHUIaX | OMPENENSITh CIOCOOBI IEHCTBHI B
®dusnyeckre BETMYUHBL MPUMEHUMOCTH (PU3NUECKUX TEOPH, UX | paMKax MPeJI0KEHHbBIX YCIOBUH U
®du3nYECKHe 3aKOHBI. MPEEMCTBEHHOCTH, CYIIIECTBOBAHHH | TpeOOBaHMI
[lonsitue o ¢usnueckoi CBA3€M M 3aBUCHUMOCTH  Mexay | KoMMyHuKaTuBHbBIE:
KapTUHE MHUpa. (1)I/IBI/I‘~IGCKI/IMI/I BCIIMYNHAMMU. - Q)OPMYJII/IPOBaTL, aprymMeHTHpPOBATh U
HHTEPIPETUPOBATH (PHU3UIECKYIO | grcTamBaTh CBOE MHEHHE
MH(OPMAIIO, TOTYICHHYIO OT IPYTHX | [g3paBaTedbHble: pA3BHBATD
HWCTOYHUKOB

MOTHUBBI U HUHTCPCChHI CBOEM
M03HaBaTeIbHOM AeSITEeIbHOCTH




Ne | Kou Coaepixanue Jomamnee IInanupyemMsle pe3yJbTaThl 00y4eHHs Bunel u
-BO MaTepHaJa 3ajaHue (hopMbI
9aco IIpeameTHbIC MeranpeaMeTHble KOHTPOJIsI
B
Pa3znen 1 Mexanuka (12 u)
Kunemaruka (4 1)
2 2 | Mexannyeckoe apmwkenne. | [1] —I1.1 (1-4). | -3gare  ompenencHuss  GU3HUYCCKUX | PeryJassTHBHbIE: YMCHHE OICHUBATH @O
[Tepemenienue. ITyTs. ITIpopaboTka MOHATUM: MEXAHWYECKOE JABM)KEHHUE, | IPAaBUIIbHOCTD BBIIIOJIHEHUS yUEOHOU
Cxopocts. PaBHOMepHOE KOHCIICKTa MaTepuaibHas TOYKa, TENO OTCYETa, | 3a7a4d, COOCTBEHHbIE BO3MOKHOCTH
HPSIMOJIMHEWHOE [IBI)KCHUE. | 3QHATHS cucrema oTcyeTa, TpaekTopus, | eé pelieHus OCYUIECTBIICHUS
paBHOMEpHOE NPSIMOJIMHEITHOE | OCO3HAHHOrO BbIOOpa B yueOHOU u
JBUKEHUE, PaBHOYCKOPEHHOE U | MI03HABATEIbHOU AESITEIbHOCTU
paBHO3aMEIJICHHOE nBuxkeHue, | KommyHukaruBHble: YMEHHE
paBHOIIEpEMEHHOE JIBUKEHHE, | OCO3HAHHO HCIIOJIb30BaTh PEUYEBBIC
3 2 | Vexopenue. [1]—IL1(5-8) | Mepuomrieckoe (BpamiaTesibHOE U | CpeACTBa B COOTBETCTBMM C 3aJladuei @0
PaBHOMCPEMEHHOE TpopaGoTka KoJie0aTenbHOE) ABIKCHUE, | KOMMYHUKAlMA A4 BBIPAKEHHA
HPAMOJHHEIHOE JIBUKCHHE, | KOHCIIEKTa rapMOHHYECKHE KOJIeOaHusl. CBOMX 4YBCTB, MbICIei y
CBOGOJIHOE MAICHC. QSIS -OOBSICHATH SIBJICHUS: IOCTYNATEJIbHOE | MOTPEeOHOCTEH;
JBUKEHHE; TBUKEHHE 110 OKpykHOCTHU ¢ | [lo3HaBaTe/bHbBIE: yMEHHE

JBrm>xeHue Tena,
OpOIIIEHHOTO IO YTJIOM K
ropu3oHty. PaBHOMepHOE
JBIYKEHHE TI0 OKPYKHOCTH.

MOCTOSSHHOM 10 MOJYJII0 CKOPOCTBIO;
JNBIDKEHUE TeJlla, OpOIIEHHOTO TOJ
yIJIOM K  TOPU3OHTY;  CBOOOAHOE

najieHue TeJI; OTHOCHUTENILHOCTb
JIBYDKCHUST;

-U3MEepATH/HAXOJUTh: MTHOBEHHYIO
CKOpOCTh U YCKOpEeHUue pu
PaBHOMEPHOM IPSIMOJIMHENHOM
JIBYOKEHUH, LEHTPOCTPEMUTENBHOE
YCKOpEHHE npu pPaBHOMEPHOM

JBW)KEHUU 110 OKPY)KHOCTH, NTYyTh H
CKOpOCTh Te€Jla NpPU PAaBHOMEPHOM U
PaBHOYCKOPEHHOM MPAMOJUHEHHOM

OIPECACIIATD IIOHATHA, CcO31aBaThb
0000111eHNS, YCTaHABIIUBATh
aHAJIOTUH, KJIACCU(PUIIPOBATH
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Coaepixanue Jomamnee IInanupyemMsle pe3yJbTaThl 00y4eHHs Bunbl 7

Marepuajia 3aJaHHUe (popmbl
Mpeamernbie MeTtanpeaMeTHbie KOHTPOJIsI
JnBkeHuU. [IpenctaBisith pe3ynbTaThbl JIP

W3MEPEHUII W BBIYUCICHUN B BHUIE
TaOIuI] ¥ TpaduKOB.

-[IOHUMATh CMBICIT OCHOBHBIX
(GU3UYECKUX  3aKOHOB  (NPHUHIIUIIOB)
ypaBHCHHUI: KHHEMATUYECCKHE

ypaBHEHUs JBUXKEHHUS B BEKTOPHOH U
CKAIIpHON (opMax I  pa3IMYHBIX
BHJIOB JIBIKEHUS, TPe0oOpa30BaHUs
T"anmunes

-HCIOJb30BaTh IOJYYCHHbIC 3HAHHS B
MMOBCETHEBHOM JKM3HU: YUET
OTHOCUTCIBbHOCTH ABUXCHUSA

3akonbl Mexanukn HoroTona (4 1)

ITepseiii 3akoH HproToHa. [1]-T1.2 (1-6) -00BSACHATE SIBJICHHS: uHepiys, | PeryisiTuBHbIe: yMeHHe b
Cuna. Macca. Bropoii [IpopaboTtka B3aUMOJICHICTBHE BCEMUPHOTIO | CAMOCTOSITENBHO IUIAHUPOBATh IIYTH
3akoH HprotoHa. OCHOBHOH | koHCHEKTa TATOTEHUS, YIPYTOCTH, TPEHMUs], | TOCTH)KEHUs LeJeld, B TOM YHUCIIe
3aKOH MeXaHUKU. TpeTuil | 3amsaTus. HEBECOMOCTH U MEPEerpy3Ku; albTepHATUBHBIE, OCO3HAHHO
3akoH HproToHa -3HaTh ~ OmpeleneHus  (U3MYecKUx | BbIOMpaTh Haubosee 3(p(eKTHUBHBIE
3aKOH BCEMUPHOTO MOHATHUI: MaTepuanbHasi TOUKa, MOJIEIb | CIIOCOOBI pelIeHUs yUeOHBIX U
TSTOTEHUSL. B (u3MKe, UHEpUMATIbHAs CHUCTEMA | MIO3HABATEIbHBIX 3a7a4
I"paBHUTAIIMOHHOE TIOJIE. oTcyeTra, Cuia, Macca, cocrosHue | KoMmmyHUKaTuBHbBIE:
Cumna Tsoxectu. Bec. CUCTEMBI  TeJI, CHJIa BCEMHMPHOIO | (hOpMynHpoOBaTh, apryMEHTUPOBATh Y|
TATOTEHUS, WHEpTHAas U | OTCTauBaTh CBOE MHEHHE
IpaBUTALlMOHHAS MAacchl, nepsas | [lo3naBatenbHbIe: OCO3HaHHO
KOCMMYECKasi CKOPOCTh, CUJIa BbIOUpaTh Hambosee 3(PQPeKTUBHbBIE
[1]-T12 (7-9) YIOPYTOCTH, BEC T€JIA, CUJIbI TPEHUS; CHOCOOBI peleHus y4eOHbIX U 73
TpopaGorka -[IOHUMAaTh CMBICT OCHOBHBIX | IIO3HABATEIBHBIX 3a4a4
KOHCIIEKTA (GU3UYECKUX  3aKOHOB  (TMPUHIIUIIOB)
3aHSTHS, YpaBHEHMI1: OCHOBHOE YTBEPK/IEHUE
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Ne | Kou Copnepxanue Jomamnee IInanupyemMsble pe3yJbTaThl 00y4eHHs Bunbl 7
-BO MaTepHaJia 3ajaHue (hopMbI
4aco Ipeamernbie MeTtanpeamMerHbie KOHTPOJIsI
B
HOATOTOBKA K MEXaHUKH, 3aKOHbl HbloTOHA, mpuHIMI
CaMoCT. paboTe | OTHOCUTEIBHOCTH B MEXaHHKE 3aKOH
BCEMHUPHOI'O TATOTEHUS, 3aKOH ['yKa;
5 2 | Cunbl B MEXaHHUKeE. [1] - 112 (10) -U3MEpATH:  Maccy,  CHJIy;  CHILY| P3
IIpopa6otxka BCEMHPHOI'O TSTOTEHUS, CUITY
KOHCIICKTa YOpYyTroCcTH, CUILy TPCHHS, BEC TeJia
SaHATHA, -UCIIOJIb30BaTh IIOJIYYCHHbIC 3HAHUSA B
HOATOTOBKA K MMOBCETHEBHOM JKU3HU (HApUMeEp, Y4eT
camocT. pabore WHEPLUU, YUYET TPEHUA NPU ABUKECHUU
10 Pa3TUYHBIM MTOBEPXHOCTSIM)
Ne | Kou Copnepxanue Jomamnee IInanupyemsble pe3yJbTaThl 00y4eHHs Buabi "
-BO MaTepuaJa 3a/laHme opmbI
qaco IMpeamernbie MertanpeamerHubie KOHTPOJIsI
B
3aKkoHbI cOXpaHeHHs B MexaHuKe (4 )
6 2 | Umnynec  tema.  3axon [1] —I1.3 (1-2) -00BICHSTH sBjeHus: | PeryasiTuBHbIE: BJIAJICHUE b
COXPaHEHHMS UMITYJIbCA. (3-4) B3aMMO/ICHCTBHUE; OCHOBaMH CaMOKOHTPOJI,
PeakTHBHOE JBUKEHHE. ITpopabotka -3HaTh  ONpeJeNicHHs  (u3ndeckux | CAMOOLCHKH, NMPHUHATHS PELICHHH H
Pabora cwisl. Pabora KOHCIIEKTa MOHATHH: WMITyJIbC, pabora CHb, | OCYIICCTBICHHUS OCO3HAHHOTO
[TOTEHIIUANBHEIX CHIL. 3aHSATHA. MOIIHOCTh, KHHETUYECKass JHEprus, BbIOOpA B Y4EOHOH U
MorHOCT Coobmmenne TIOTEHIHATbHAS DHEPTHs, MEXaHHUecKas | 103HABATEIbHOH IeATEIbHOCTH
«PeakTuBHOE (monHast) sHeprus, KoHcepBaTuBHble W | KOMMyHHKATHBHbBIE: YMEHHE
JBIDKCHHUE» JUCCUNATHUBHBIC C UIbl, 3aMKHYyTas | OCO3HAHHO HCIIOJIb30BaTh PCYCBBIC

(M30JIMpPOBAaHHAs) CUCTEMA;

cpeacrtBa B COOTBETCTBUHU C 33}13‘16171
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2 | lIpakTnyeckoe 3aHsiTHE 1] -11.3 (5-9) -TIOHUMAaTh CMBICIT OCHOBHBIX | KOMMYHHUKAllMl JUIsl  BBIPAXEHUS Cp
Nel Dueprust. Pemienne 3a1a4, | GU3MYECKUX  3aKOHOB  (MPUHIIMIIOB) | CBOMX YYBCTB, MBICIICH U
Kunetnueckas sHeprusi. MO/ITOTOBKA K YPaBHEHUI: 3aKOH COXpaHEeHMs | MoTpedHOCTEeH
[MoreH1manbHast SHEPTHS. camocT. pabote | UMIIYJIbCA, 3aKOH coxpaHeHus | [lo3HaBaTeJIbHbIE: OCYIIECTBICHUS
3aKOH COXpaHEHHs O TeMe MEXaHMYECKOM DJHEPrud, TeopeMa 00 | 0cO3HaHHOTO BHIOOpa B y4eOHOU U
sHeprun. lpumenenme «3aKOHBI M3MCHECHUM  KHHCTHYECKOH JHEPIHH, | M03HABATEIbHON JESTEIbHOCTH
3aKOHOB COXPaHEHHS COXpAHEHHS B YpaBHEHUE H3MEHEHUS MEXAHMYECKOU

MEXAHIKEY SHEPIUM IOJ JEHCTBUEM CHUJI TPEHHUS; -
HCIIOJIb30BaTh IIOJIyYCHHBIC 3HAHMS B
IIOBCEIHEBHOM  KM3HU  (Hampumep,
OLICHUBaHHE PA0OTHl PA3TUYHBIX CHJI
(npu  moxwbeMe, CKOJNBXEHUM WU
KaueHUU Ipy30B), CPaBHEHUE
MOIITHOCTH pa3IMYHbIX JBUraTeneil)

Ne | Kou Coaepxanue Jomamnee IInanupyemsle pe3yJbTaThl 00y4eHHUS Bunbi
-BO MaTepHaJa 3ajaHHue (hopMbI
qace IIpeameTHbIC MeranpeaMeTHble KOHTPOUIS

B

Pa3nea 2 OcHOBBI MOJIEKYJISIPHOI (pM3MKH M TepMoANHAMHUKH (124)
OCHOBBI MOJICKYJ/ISIDHO-KHHETHYECKOH Teopuu (4 1)

8 2 OCHOBHBIE MTOJIOKEHHS [1] -11.4 (11-  DPOBACHATH SABJICHUSA: OpoyHOBcKoePeryJsiTHBHbIE: YMEHHUE COOTHOCHUTH, P3
MKT. Pa3zmep u macca 13) IlpopaboTka |[IBUKEHUE, B3AUMOJICHCTBUE MOJIEKYJT; CBOM JCUCTBUS C IUJIAHUPYEMBIMHU
Mmpuiekyi. bpoyHosckoe KOHCIICKTa 3HaTh OIpeIeICHUsS ¢busnyeckuxjpe3yabTaTaMy, OIpPeNeNiaTh CIOCOObI
nBkeHue. Juddysus. TIOHSITH: KOJIMYECTBO BEIIIECTBA,[ICHCTBUI B paMKax MPEIJIOKEHHBIX

Temnepatypa u eé
n3MepeHne. AOGCOIFOTHBIN
HyJIb TEMIIEpaTyp.

MOJIApHasA Macca,

yCIIOBHIA U TpeOOBaHMIA
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TepmonuHaMuueckast
1IKajga TeMIEpaTyp.

TOHUMATh CMBICII OCHOBHBIX (DU3HUECKUX
MPUHIMIIOB:  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON TEOpHH;

MMOBCEIHEBHOM U3HU (HapHUMep, yYeT|

-UCIIOJIb30BATh IIOJTYYCHHBLIC 3HAHUA Bllo3HaBaTeabHbDIE: Pa3BHUBATb MOTHBBI

KoMMyHMKaTHBHbBIE:
dbopMyTUpOBaTh, aApPryMEHTUPOBATH H
OTCTauBaTh CBOE MHEHHUE

11 HHTCPECCHL CBOCH IT03HABaTCIBHOU

pPa3IMYHBIX  CBOMCTB  Ta3000pa3HbIX,ACATEIbHOCTH
9 2 | I'azoBble 3aKOHBI. [1] -11.4 (11- JKUIKHX ¥ TBEPIBIX Tel). P3
Ypasuenue 13) IIpopaboTka
COCTOSTHHS KOHCIIEKTa U
UJICaTIbHOTO rasa. peleHue 3a1a4
MousipHass ~ rasosas
IIOCTOsITHHAsI.
[1] - [1.4 (10) . JIP
Ne | Koua Copnepxanue Jomamnee IInanupyemsble pe3yJbTaThl 00yUeHHs Bunbi "
-BO marTepuaJia 3ajaHue thopmbI
qaco IIpeameTHbICe MeranpeamMerHble KOHTPOISI
B
OcHOBBI TEPMOJAMHAMMKH (24)
10 2 BHyTpeHHss1 SHEPTHSI [1] -T1.5 (1-4) OOBSACHATH SIBJICHUS: HeoOpaTUMOCTh PeryjsiTHBHbBIE: YMEHHUE COOTHOCHTH @0
CHUCTEMBI. BHyTpeHnss [TpopaGoTka MIPOLIECCOB B MPUPOJIE; CBOM JEWUCTBUS C IUIAHUPYEMBIMY|
SHEPIrHs UAEANBHOTO Ia3a.  [KOHCIEKTA M -3HaTh ~ ONpeleNeHus  (PU3MUECKUX | pe3ylbTaTaMH, OIMpeneisTh CHOCOOb]
Pabota u Temnora kak pelenue 3a1a4q HOHATHH: CTEIEHENR cBOOOMBI, | ICHCTBUI B paMKax IMPeI0KEHHBIX]

(hopMBbI Iepeiaun SHEPTHH.

BHYTPEHHSS DHEPTUs WICAIbHOIO rasa,
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TennoémkocTs. YaenpHas
TEIUIOEMKOCTb. Y paBHEHUE
TEIJIOBOro OajzaHca.

paboTa B TEpMOJIWHAMUKE, KOJUYCCTBO
TEIJIOTHI,  TEIJIOEMKOCTh,  yJeJbHas
TEIJIOEMKOCTh, HEOOpaTUMBIHN TIpoIiecC,
aguabaraeiid ipouecce, KITJ[ nBurarens,
uuka KapHo;

YCIOBUI u
KoMMyHuKaTuBHBIE:
dbopMynupoBaTh, ApryMEHTUPOBATH U
OTCTauBaTh CBOE MHEHHUE

TpeboBaHU

Ilo3naBaTenbHbIE: pa3BHUBAThH

I[TepBoe Havano [1] —I1.5 (5-6) -IIOHMMAaTb CMBICTT OCHOBHBIX | MOTHBBI U HUHTEPECHI CBOEH T
TEPMOJMHAMUKH. [Ipopa6oTka (bmﬂquKI:IX NPUHIKIOB /MPUHIKIIOB | [103HABATEIHHON ACATENBHOCTH P3
AnmabaTHbII nporecc. KOHCIIEKTA M YPAaBHCHHUI:  3aKOHBI TEPMOINHAMUKH,

Tpusmmm seficTsus pelenye 3aau TeopeMavKapHo, MPMHLMITEL JICHCTBHS

TemnoBoii Mamunsl. KI1J] [1] - 115 (7-9) . | TCIUIOBOM M XOJOAMILHON MAIIHMH,

TEIUIOBOro ABUIATElLL. CoobieHe -HCIIOJIb30BAaTh IOJIYYCHHBIC 3HAHHS B

Bropoe Hauano «TerioBble TIOBCE/IHEBHON JKU3HHU (HAalpUMep, Mpu

TePMOINHAMUKH. MAIIHMHBI 1 OIIEPUPOBAHUY TOHSITHEM «BHYTPCHHSIS

X0JI0AMITbHBIE MAIIHHBL. oxpaHa SHEPIUs» B MOBCEIHEBHOW KHU3HH Y4ET

TerutoBbie MaIIMHBI 1 OKpY’KaroIen HEeoOpaTUMOCTH TPOIECCOB B MPHUPOJIE

OXpaHa IIPUPOABIL. CpeabD» npu IIPOBEICHUN Ppa3INYHBIX

IKCIICPUMEHTOB).
CroiicTtBa maposB (2 4) CBoiicTBa :xkuakocrtei (2 4) CBoiicTBa TBEPABIX TeJ (2 4)

11 HWcnapenne u konneHcamys. | [1] —11.6 (12,4). | -00BACHAT,  ABJIECHUSA: ucrnapenue, | PeryasitruBubie: paboTartb b
HacprmeHHsli map u ero IIpopaborka KOHJCHCAlMA,  paBHOBECHE  MEXIY | HHIUBUIYAJIBHO U B TPYIIIIE;, YMEHUE
cBoicTa. Kunenue. KOHCIICKTa KHUJIKOCTBIO M Ta30M, KPHUTHUYECKOE | COOTHOCHTh CBOM  JICHCTBHS  C
3aBHCHMOCTE TeMIEpATYPE! | ypoKa. COCTOSIHME, KUIIEHHE, CXKVKEHUE Ta30B, | IUTAHUPYEMBIMH pe3yJbTaTaMH,

KHUIICHUA OT OIAaBJICHUS.
AOconoTHas 1
OTHOCHTEIbHAS BIAKHOCTD
BO3yxa. TOYKa POCHL.

BJIAJKHOCTB  BO34yXa ITOBCPXHOCTHOC
HaTsAKCHUC, CMAaUYUBAHUC, KATUWJUIAPHBIC

OTIpeAeNATh CIOocOoObl JCHCTBHIA B
paMKax MpeyIoKEHHBIX YCIOBUN U
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SIBJIICHUS; TpeOoBaHUI JIP
[1]-T1.6 (3) . -3HaTh  ompeneneHus  usnueckux | Ilo3HaBarTesbHbIE: yMeHUe
IIpopaGoTka MTOHSTHMN: HACBIICHHBIN U | CO31aBaTh, IIPUMEHATH u
KOHCIIEKTa HEHACBIIEHHbI ~ Map, KpUTUYecKas | IpeoOpa30BbIBATh 3HAKU U CUMBOJIbI,
TeMIIepaTypa, abcoutoTHas U | MOACIM M CXEMBl M1 peuICHUsA
OTHOCUTEJIbHAS BJIAXXKHOCTb  BO3/yXa, | ydeOHBIX M IO3HABaTEJbHBIX 3a7a4,
TOYKA pOCHI, MAPLHAIBLHOEC NAaBICHUE | pa3BUBaTb MOTHBBI U  HMHTEPECHI
BOJSHOI'O napa; ITOBEPXHOCTHAS | CBOCH ITO3HABATEIbHON
JHEpPIHs, cuia IIOBEPXHOCTHOI'O | ACATEIBbHOCTH
HaTAKCHHSA, MCHHCK, JAaBJIICHUEC II0[] KOMMyHI/IKaTI/IBHbIeZ
HCKPHUBJICHHOU ITOBEPXHOCTBIO | hopMyIHpOBaTh, APTYMEHTUPOBATH U
YKUJKOCTH, BBICOTA ITOAHATHS KUIAKOCTH | oTcTauBATh CBOE MHEHHE
B KallWJLIAPE;
12 2 Xapakrepuctuka xuakoro | [1] —T1.7 (1-3) . -TOHNMATE CMBICIT OCHOBHBIX b
COCTOAHMA BEHICCTBA. IIpopabotxka QU3MYECKUX  3aKOHOB  /MPHMHIMIIOR
TlosepxnocTHbIi Croi KOHCTICKTA. YPaBHEHHUI:  3aBHCHMOCTb  BBICOTHI
HUJKOCTH. JHEPrus Coobuienne MOJHATHS KUJIKOCTH B KANWJUIAPE OT
TOBCPXHOCTHOTO CJIOA. «KanuuispHele | [[oBepXHOCTHOTO HaATSDKEHUS,
sABenna na rp?HHue SABICHHS B OBITY, | 3aBHCMMOCTh TEMIEPATyphl KHIEHHUS
KUAKOCTH € TBEPABIM Oopupone u JKMIKOCTH OT JIaBJICHUA,
tenoM. KanmumispHer
CJIOM. RATHILTAPHBIC TCXHUKE» -UCMOJIb30BaTh IIOJIYyYCHHBIC 3HAHUS B
SIBJICHUS. v
MIOBCETHEBHOM JKM3HU (HapuMep, ydeT
Ne | Kou Copnepxanue Jomamnee IInanupyemsble pe3yJbTaThl 00y4YeHHS Bunbi "
-BO MaTepHaJia 3ajaHHue (hopMbI
qaco IMpeamernbie MertanpeamMerHbie KOHTPOUIsI
B
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Iomrt. [1] -

I1.7(1-3).
13 Xapakrepuctuka tBépaoro | [1] — 1.8 (1-5) .
COCTOSIHUSL. YTIpyrue [IpopaboTka
CBOWCTBa TBEP/IBIX TEIl. KOHCIIEKTA.

3akoH ['yka.
MexaHnuueckue CBOMCTBA
TBEpABIX Ten. Terosoe
pacumupenue. [TnaBnenue u
KpUCTaJUTU3aIHSL.

KaMWULSIPHBIX ~ SIBJIGHWH B OBITY,

T10JIb30BaThCA npudopamu TUISI
W3MEpEeHUs BIKHOCTH, yUET
BJIAYKHOCTH)

-00BACHATH SBJCHMA: IUIABICHUE W
OTBEpJIeBaHKEe, U3MEHEHHE 00beMa Tena
IpU IUIABJICHMM M  OTBEpAEBAHUM,
ne(eKThl B KpUCTAILIaX;

-3HaTh  OIpeleNeHuss  (U3NYECKUX
MTOHSITHUIA: KpUCTAJIIINYECKHE u
amopHble  Tela, KpUCTaIMYecKas
pelIeTKa, )KUJKUE KPUCTAJLIbI, Y/eJIbHas
TEIUIOTa IUJIABJICHUS, MOIUMOPPU3M,
aHm3oTponus, (a3zoBbIE  MEPEXOH,
TPOWHAs TOUKA;

-[IOHUMAaTh CMBICTT OCHOBHBIX
(Gu3NYeCKUX  3aKOHOB  /TIIPUHIIMIIOB:
3aBUCHUMOCTh TEMIIEpaTyphbl IJIaBICHUS
OT JaBJIEHUS, 3aBUCUMOCTb  THIIA
KpucTauia oT Xapakrepa
B3aUMOJICIICTBUSI aTOMOB U MOJIEKYII,
00pa3yromux KpucTaur;

-MCIIONIb30BaTh IIOJYyYCHHBIE 3HAHUS B
MOBCEJJTHEBHON  JKM3HU  (Hampumep,
3aMOpO3Ka IPOJYKTOB, BBIOOP
MOHHTOPOB, U3TOTOBJIEHHBIX Ha
TexHoJoruu «OKK»).

JIP

P3
JIP

Paznen 3 Daexkrpoaunammuka (37 4)

duaekTpuueckoe noJe (6 1)
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14 DJEeKTpUUYECKHE 3apsiIbl. [1] —T1.9 (1-4).
3akoH coxpaneHus 3apsiga. | IIpopabotka
3axon Kymnona. KOHCIIEKTa
DIEKTPHUIECKOE TTOJIE.

Hanpsx€aHocThb
ANIEKTPUYECKOTO OIS,
[MpuHnun cynepno3uuum.

15 PaGora cun [1] - T1.9 (5-7-9)
3JIEKTPUUIECKOTO OIS,
ITotennman. Pa3HoCTB IIpopaGotka
IOTEHITHATIOB. KOHCIIEKTa U
DKBUIOTEHIUAJILHEIE IIOATOTOBKA K
noBepxHocTH. CBs3b IPOBEPOYHON
MEXy HaNpsHKEHHOCTHIO U pabote
Pa3HOCTHIO NTOTEHIINAIOB.
JunreKTpuku B
3JIEKTPUIECKOM II0JI€.
[Honspuzanus
JuieKTpuKa. [IpoBotHUKHM
B DJIEKTPUIECKOM TIOJIE.

16 IpakTHYecKoe 3aHATHE [1] - T1.9 (1012).

Konpencaropsr.
CoennHeHne
KOHJIEHCATOpOB B OaTapero.
DHeprus 3apsHKeHHOTO
KOH/IeHCaTopa. DHEprus
ANEKTPUIECKOTO TOIS.

[TpopaboTtka
KOHCIIEKTa
3aHSATHS,
MOJITOTOBKA K
KOHTPOJIBHOM
pabote

-OOBSICHATD  SIBIICHUS: DJCKTPHU3ALUSL
TeJN, B3aHUMOJCICTBHE HEMOABHKHBIX
AIIEKTPUYECKUX  3apsiioB  BHYTpHU
OJIHOPOIHOTO TUDIIEKTPHKA,
AIIEKTPOCTATUYECKas 3alINUTa,

MOJISIpU3aIs JUJIEKTPUKA

-3HaTh  ompeAeNeHus  (HU3HUECKUX
MOHATUH:  BJIEKTPUYECKUM  3apsl,
AIIeMEHTapHbIE YaCTHUIIBI,
AIIEKTPUYECKOE noie,
AIIEKTPOCTATUYECKOE 1oJle,
HaIPSKEHHOCTH AIEKTPUUECKOTO TOJIA,
JTUHUU HaIPSKEHHOCTH
AIIEKTPUYECKOTO TOJIS, OJHOPOJHOE
MoJie,  TOBEPXHOCTHAs  IUIOTHOCTH
AIIEKTPUYECKOr0  3apsja, oOObeMHas
IUIOTHOCTh  3JIEKTPUYECKOTO  3apsija,
MOTEHIIMAIbHASL DHEPrus 3apsga B

OJIHOPOJTHOM  DJIEKTPUYECKOM  TIOJIE,
SHEPTUsl B3aUMOJCHCTBUSA TOYEUHBIX
3apsJioB, MOTEHIIAAI
AIEKTPOCTATUUECKOTO IOJISL,
SKBUINOTEHIIHAILHEIE MMOBEPXHOCTH,
ANEKTPUYECKass  €MKOCTh, €MKOCTb
MJIOCKOTO  KOHJIGHCATOpa,  JHEPTrus
AIEKTPUIECKOTO TIOJIS;

-IIOHUMAaTh CMBICTT OCHOBHBIX

¢bu3NyYeCKuX 3aKOHOB /MPUHLMIIOB /
ypaBHeHUN: 3akoH KyioHa, mpuHIHI
CYNEpPHO3HIMU TIOJIEH, CBSI3b MEKIY
HaANPSKEHHOCTHIO

QJICKTPOCTATUYCCKOI'O ITOJIA U Pa3HOCTBI),

INOTCHIMAJIOB, 3aBUCUMOCTDb

PerynarusHsie:

YMCHHUE COOTHOCUTH CBOU HefICTBI/IH C

IJIaHUPYEMBIMU
OCYULIECTBIISATh
JeATEIbHOCTH B IIpoLiecce
JOCTUKEHUS pe3ynbTara

pe3yapTaTami,
KOHTPOJIb

CBOEN

[lo3naBarenbHbIe:  paboTa C
uHopMaLuei;

KommyHuKaTHBHBIE! yMEHHue
OpraHM30BBIBaTH  yuyeOHOE

COTPYAHHYECTBO U

COBMCCTHYIO ACATCIIbHOCTh B

rpymnmie

0l0)

P3

P3

26




[1] T1.9 (12)
Kpoccsopa o
TeMe
«IIEKTPUIECKO €
TOJIE».

17

CemecTpoBasn
KOHTPOJIbHAA
padora. Utorosoe
3aHsTHE.

€MKOCTH CHUCTEMBI KOHIECHCATOPOB OT
THUIIA UX COCINHEHUS,

-HCIIONIb30BaTh IOJTYYCHHBIC 3HAHUS B
IIOBCEJHEBHOM JKM3HU: y4eT B OBITY
ABJICHUS DJIEKTPU3ALUU TEIl.

-3HaTh  OMpENeNeHUusT  (PU3HMUECKUX
MOHATUM:  DJIGKTPUYECKUM  3apsn,
JJIEMEHTapHbIE YaCTHLIBI,
IIEKTPUYECKOE noie,
IIEKTPOCTATUYECKOE 1oJIe,
HaANPSHKEHHOCTD JIEKTPUUYECKOTO TOJI,
JUHUU HaNPsKEHHOCTH
AJIEKTPUYECKOTO TIOJS, OJHOPOJHOE
1I0JIe,  TIOBEPXHOCTHAsl  IIJIOTHOCTb
AJIEKTPUUYECKOTO  3apsla, OObeMHas
IUIOTHOCTh ~ JIEKTPUYECKOrO  3apsna,
NOTEHLMAJbHAsL DJHEpPIrus 3apsja B
OIHOPOAHOM  DJIEKTPUYECKOM  TIOJIE,
SHEpPrusi B3aUMOJCHCTBUS TOUYEUYHBIX
3aps7oB, MOTEHIINAT
HIIEKTPOCTATUYECKOTO noJs,
SKBUIIOTEHIMAJIbHBIE  MOBEPXHOCTH,
AIIEKTpUYECKasi €MKOCTb, E€MKOCTb
IUIOCKOTO  KOHJAEHCATOpa, DHEPIHUsd
HIIEKTPUYECKOTO IOJIS

JIP
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Ne | Koa Conep:xkanue Jlomaminee I[lnanupyemMble pe3yabTaThbl 00y4eHH s Buabi "
-BO MaTepuajia 3alaHue POPMBI
yaco IIpeameTHbIC MeranpeamMerHble KOHTPOJIs
B
IlcemecTp
N.JI. Kacatkuna ®@usuka misa komwtemkeit / M.JI. Kacarkuna.- Poctos u/ JI: ®ennkce, 2017.
Pa3nea 3.2uekTpogunamMuka
3akoHbI MOCTOSIHHOTO TOKA (10 1)

18 2 | DyeKTpuYecKHii TOK. [1] -T1.10 (1-2) | -3HaTk onpeaeaeHus: GU3NIECKUX PeryisiTuBHBIE: YMEHHUE b
Ycnosus Heobxonumble 1t | IIpopaboTtka MOHATHI: AIEKTPUUECKUN TOK, COOTHOCHUTB CBOM JICHCTBHUS C @0
BO3HUKHOBEHHS H KOHCIIEKTa IJIOTHOCTh TOKA, CHJIA TOKA, IJITAHUPYEMBIMH PE3yJIbTaTaAMH,

NOANCpKaHUS YpoKa HaIpsKEHME IPOBOJHUKA, OCYILECTBJISATh KOHTPOJIb CBOEH
reKTpuyeckoro Toka. Cuna | pernenue 3amad. COTNPOTHUBIICHUE MTPOBOIHUKA, paboTa JIeATEIILHOCTH B IIPOIIECCE
TOKa W IUIOTHOCTB TOKa. TOKa, MOIIITHOCTH TOKA, JOCTYDKEHUS pe3ynbTrara
DneKkTpuIecKoe anekTpoaBrkyas cuia (9C), TJIAHUPOBAHUS U PETYJISIINH CBOCH
CONPOTHUBJICHUE. LIYHT K aMIepMeTpy, 100aBoYHOE NesITeIbHOCTH;, paboTaTh
3aBHCHMOCTS COIPOTHUBIIEHUE, CONPOTUBIICHUE, WHIWBHUAYaJIbHO U B IPYIIIIE;
CONPOTHBIICHHA CBEPXIPOBOANMOCTD, -TIOHUMAaTh ITo3naBatenbHbIe: paboTa C
NPOBOJIHIKA OT MaTepHaa, CMBICJI OCHOBHBIX (PU3NYECKUX y4eOHBIMU MOJIETISIMU;
AJHUHBI 1 ILIOMAAN 3aKOHOB /IIPUHLIUIIOB / YpaBHEHMIA: HCIIOJIb30BaHNE
HOTEPEHHOTO CEHCHUA 3akoH OMma /I ydacTka IenH, 3HAKOBOCUMBOJIMYECKUX CPEACTB,
HPOBOJIHUKA. 3aBUCHUMOCTbD AJIEKTPUUECKOTO OOIIIUX CXEM pEeIICHUS;

[1]—T1.10 (1-2) | COUPOTHBICHHUS OT TeMIEPaTypbl, KomMmyHukaTuBHbIe: P

[TpopaboTka
KOHCTIEKTa
3aHATHSA

3akoH [[xoymnsa-Jlenna,

3aKOHOMCPHOCTHU MOCJICAOBATCIILHOTO U

napajieIbHOTO COEIMHEHUS
MIPOBOJIHUKOB, 3aKOH OMa U1l TOJTHOM
uenu, 3akod Oma /1151 yuacTka 1emnH,
coaepxaniero J/(C, rpaHuisl
MPUMEHUMOCTH 3akoHa Oma,
-UCII0JIb30BAaTh IMMOJIYYCHHBIC 3HAHUS B

HaxOJIUTh 00IIIee peIreHUE 1
paspemiaTh KOH()IUKTHI HA OCHOBE
COTJIacOBaHUs MO3ULIAN U y4€Ta
MHTEPECOB; GOPMYIUPOBATS,
apryMEHTUPOBATh U OTCTaUBATh CBOE
MHCHUE, YMCHUEC OPraHU30BbIBATH
yueOHO€ COTPYIHUYECTBO U
COBMECTHYIO JIEITEIbHOCTD B IPYIIIe
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Ne | Koa Conep:kanue Jdomamnee Ilnanupyemblie pe3yabTaThbl 00y4eHUs Buabi
-BO MarepuaJia 3aJaHue bopmbI
9aco IIpeameTHbIe MeTanpeamMeTrHbie KOHTPOJIS
B
19 2 IIpakTHyeckoe 3aHsITHE [1] -I1.10 (3-6) | mOBCEMHEBHOM KHU3HMU: TIPH DO
3akod Oma IUTA ydaCTKa Hpopa60TKa CO6JIIO,[[€HI/II/I IIpaBUJI TEXHUKHU
1:1)61'11/1 6e3 DAC. KOHCHCKTa 0€30IacHOCTH IIpH padoTe ¢
JICKTPOABHIX ast CHJIa
POABIDKYII SaHATHA, 3IIEKTPUYECKUMU NPUOOpaMu: -3HaTh
ucTovHrKa. 3akoH OMa Juist | perenue 3aaad. .
. onpezaeneHus: GU3NYECKUX MOHSATHI:
IIOJTHOH L CITH.
3JEKTPOHHAsS IPOBOJUMOCTh METAILIOB,
3JEKTPUUYECKUN TOK B paCTBOpax U
pacruiaBax 3JE€KTPOJIMTOB,
3JIEKTPUYECKUI TOK B ra3ax,
20 2 Coenunenue npoBoaHukoB. | [1] —TI1.10 (8-9) P3

IlocnenoBaTenbHOE U
MapajijIeIbHOE COCTMHEHUE
MPOBOJHUKOB. MICTOUHUK
TOKa. BUJIBI HCTOYHUKOB
toka. CoeqnHeHNE
HCTOYHHUKOB 3JIEKTPUUYECKOU
SHEepruu B Oarapero.

[IpopaboTka
KOHCIIEKTA,
pelIeHre 3a/1a4.
CocTaBUTh
KOHCIIEKT
«Coenqunenue
HCTOYHUKOB
TOKa».

JIEKTPUUYECKUI TOK B BaKyyME,
JIEKTPUUYECKUI TOK B
MIOJIYTIPOBOJIHUKAX; IPOBOIHUKH,
JIUDJIEKTPUKU, HOCUTENIN
ANEKTPUYECKOTO 3apsia,
ANEKTPOIUTUYECKAs TUCCOLMAIINS,
CaMOCTOSTEIIbHBIN 1
HECaMOCTOSITENIbHBINA pa3psibl,
AJIEKTPOHHAs 3MUCCHUS, BOJIbTaMIIEpHAs
XapakTepucTuka, guoa, Tpuosa, IJIT,
MpUMecH, P-N-TIepexo/; -MOHUMATh
CMBICJI OCHOBHBIX (PM3NYECKUX 3aKOHOB
/TIPUHIMUIIOB / ypaBHEHUM: 3aKOH
ANEKTPOJIN3a, -HCIIOIb30BaTh
MOJIy4E€HHbIE 3HAHUSI B IOBCEAHEBHOM
KHU3HH: MIOHUMaHHUe MIPUHLUIA paboThI
aKKyMYJIATOpA, UCIOJIb30BaHUE 3HAHUM
MOJTYTIPOBOTHUKOBON (DPU3UKHU TPU
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BbIOOpE pa3inuyHON IH(PPOBOI

TCXHHUKU

21 2 | Hpakruyeckoe  3amsitme [1] —I1.10 (1012) b
Pabora u MorHocTh [IpopaboTka
3JIEKTPUYECKOTO TOKA. KOHCIICKTa
3akoH J[xxoyns-JleHua. 3aHATHSL.
TermnoBoe aeiicTBUE TOKA. Coobuenne
UcnonrszoBanue temnoBoro | «lIpumenenne
JICHCTBUS TOKA B TEXHUKE. | TEIUIOBOTO

JEUCTBUS TOKa».

22 2 | lpakrnyeckoe 3ansitue Ne| IToer [1]—1I1.10 3
3a4ér mo TeMe: «3aKOHEI (10-12).
MOCTOSIHHOT'O TOKay.

Ne | Kou Copnepxanue Jomamnee IInanupyemsble pe3yJbTaThl 00y4YeHHS Bunbi
-BO MaTepHaJa 3ajaHHue (hopMbI
qaco IIpeamerHbIe MeranpeamMerHble KOHTPOUIsI
B

DJIeKTPUYECKHUI TOK B MOJYNPOBOJIHUKAX (2 4)
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CoGctpennas u npumecHas | [1] —I1.11 (1-2) | -3nate  ompenenenust  ¢usndyeckux | PeryassTHBHbIE: YMEHHUE @0
MPOBOJMMOCTD ITpopaboTka MOHSTUI: 3JICKTPOHHAS MPOBOJUMOCThH | COOTHOCUTh  CBOM  JICUCTBUS €
MOJTYTIPOBOIHUKOB. KOHCIEKTa METAJUIOB,  AJIEKTPUYECKUM TOK B | IUIAHUPYEMBIMU pe3yibpTaTamy,
[lomynpoBogHUKOBEIC 3AHATHA U pacTBOpax M pacIulaBax JJIEKTPOJUTOB, | OCYIIECTBIIATh  KOHTPOJIb  CBOEH
MIPUOOPEI. JINTCPATYpPBI. BJIEKTPUYECKUI TOK B rasax, | JeATeIbHOCTU B rporecce
coolmieHHe JJIEKTPUYECKUM  TOK B BaKyyMe, | JOCTH)KCHUS pe3yabTara
«ITomynpoBoH BJIEKTPUYECKUI TOK B | IUVITAHUPOBAHMS U PETYJALMH CBOEH
MKOBBIC MOJIYIIPOBOTHUKAX; MIPOBOJAHMKH, | ACSITEILHOCTU; paboTaTh
MaTepHaIbl 1 JTUDJICKTPHUKH, HOCUTEJH | UHANBUAYAILHO U B TPYIITIE;
BIMSHAC HA HUX | 5 regTpuyeckoro 3apsna, | Ilo3HaBaTeJbHbIE: paborta c
TCMICPATYPEL M| 5 ek TpOSUTHYECKAS JUCCOLUALMS, | yueOHBIMU MOJIETISIMH;
OCBCIICHHOCTIY | camocTosTenbHbIi ¥ | MCIIOIB30BAHUE 3HAKOBO-
HECAMOCTOSITEIIbHbBIN paspsiibl, | CHMBOJHYECKUX  CPEIACTB, OOIIHMX
SJICKTPOHHAA SMMCCHA, BOJBTAMIICPHASA | cXEM PCILICHUS,
xapakrepuctuka, auox, tpuon, IJIT, | Kommynumkarusubie:
MPUMECH, P-N-TIEPEXO; HAaxoJWUTh  o0Ilmee  penieHue |
-IIOHUMATh CMBICII OCHOBHBIX | paspemarh KOH(JIUKTBI Ha OCHOBE
(Gu3nUeCKUX 3aKOHOB /IPMHIMIIOB / | COIIAcCOBaHMS TO3MIMHA M y4éTa
YPaBHEHUI: 3aKOH JIEKTPOJIN3a, WHTEPECOB; dhopmynupoBars,
-HCIIOJIb30BaTh IIOJyYEHHBIE 3HAHUA B | apryMEHTUPOBATh U OTCTAUBATH CBOE
MOBCEHEBHOM  JKM3HM: IIOHUMaHUE | MHEHHE, YMEHHUE OpraHU30BbIBATh
NpHUHIHIIA pa60TI>I aKKyMyJIsTOopa, y4e0HOe COTPYAHUYECTBO U
HCIIOB30BAHME 3HAHMI | COBMECTHYIO IESTENBHOCTD B TPYyIIIE
MOJIYIIPOBOJTHUKOBOM ~ (U3MKH  TIpU
BBIOOpE pa3IMYHON UPPOBOM TEXHUKU
Ne | Koua Conepxanue Jomamnee ILnanupyemsle pe3yabTaThbl 00y4eHH s Buabi "
-BO MarepuaJjia 3aJaHne (hopmbI
qaco IpeamerHbie MertanpeameTrHbie KOHTPOISI
B

MarauTtHoe noJie (6 4)
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Ne | Koa Conep:xkanue Jdomamnee IlianupyemMblie pe3yabTaTbl 00y4eHUs Buabi U
-BO MarepuaJa 3ajlaHue (hopmbI
qaco IpenmerHbie MeTtanpeameTrHbie KOHTPOISI

B
24 2 Marnurnoe nosne. Bexrop | [1] -T1.12 (1-5) | -00BSCHATH SBICHHS: BO3HUKHOBCHHE | PeryjsiTUBHBIE: yMEHHE OIICHHUBATH| @0
UHIYKIUHY MarHUTHOTO CoobuieHne MarHUTHOTO MoJs, JIEHCTBUE | TPABUIILHOCTH BBHITIOJIHEHHS y4eOHOM
noJist. JleficTBue «MarauTHble MarHuTHOTO TIOJIS Ha TMPOBOAHHUK C | 3a/1auyd, COOCTBEHHBIE BO3MOXKHOCTH|
MarHMTHOIO NOJIs Ha HOJIA IUIAHET U | TOKOM, JE€HCTBUE MAarHUTHOTO MOJIsi Ha | €€ pellIeHUs], yMEHHE COOTHOCUThH CBOU
HPOBOJHUK C TOKOM. 3aKOH | 3eMIIn». JOBIKYIIMICS 3apsij, [apaMarHeTu3M, | JeHCTBUSA c IJIAHUPYEMBIMUY|
Awmriepa. B3aumoseiictere JTuaMarHeTusMm, (peppomMarHeTusm pe3yJbTaTaMH, OIpeleisTh CHOCOOb]
TOKOB -3HaTb  ompeaeNieHus  (PU3MYECKUX | ACUCTBUU B paMKaxX MPEIIOKEHHBIX|
MOHATUM: MarHWTHas MHAYKLMS, TOTOK | YCIOBUHM U TpeOOBaHUMN
MAarHUTHOH WHAYKLWH, nuan | KoMmyHUKaTHBHBIE: YMEHUE
MarHuTHOM MHAYKLIMM, cuia AMIepa, | OCO3HAHHO MCIOJIb30BaTh PEUYEBbIC
cuna Jlopenia, macc-criekrporpad, CpelIcTBa B COOTBETCTBUU C 3ajJayeci
KOMMYHUKAIIUU  JUIs  BBIPKCHMUS]
CBOMX MbICI€Hl M TOTpeOHOCTEH;
dbopMyIupoBaTh, APryMEHTUPOBATH U]
OTCTanBaTh CBOE MHCHUE
= ITo3HaBaTe/bHBIE: yMeHue
25-26 4 MaruutHslii notok. Pa6ora | [1] —I1.12 (6-8) P3
OTpENIeIATh  TOHSTHS, CO3/1aBaTh
10 NEpEMCIICHUIO
0000111eHuS, yCTaHaBIUBAaTh
MMpOBOJHHUKA C TOKOM B
. aHaJIOTUH, KJIaCCU(UIIPOBATh,
MarHuTHOM nosne. JlelicTBue
pa3BuUBaTb MOTHUBBI U HWHTEPECHI
MAar"duTHOIO I10JIs1 Ha C 2
. CBOEH MTO3HABATEIbHON
IBKymuics 3apsan. Cuna
JeATETbHOCTH
JlopeHua. Yckopurenu
3apsOKCHHBIX YaCTUII.
JJIeKTPOMAarHuTHass MHAYKuMs (4 4)
27 2 |IIpakTHYecKoe [1] — 113 (1-2) -noHMMATH CMBICT OCHOBHBIX PerynsiTuBHBIE: YMEHHE OIICHUBATH (O]0)
3aHsTHE Pemenne 3agay. DH3MTECKIX 3aKOHOB / IPUHIIHIIOB/ MPaBUIILHOCTH BBITIOJTHEHUS YIeOHOH
DJIeKTPOMATrHUTHASI 3a/1aud, COOCTBEHHBIE BO3MOXXKHOCTHU

YPaBHEHUN:, IPUHIUII CYTIEPIIO3HUIINH,
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nHayknus. Buxpesoe
3IIEKTPUYECKOE TIOJIE.

28

IIpakTH4eckoe
3aHsaTHe CaMOMHIYKITHS.
3HepFI/I$I MAaravTHOI'O I10JIA

[1] — T1.13 (3-4)
Pemenne 3amauy,
MOAr0TOBKA K
MHACbMEHHOMY
onpocy.

3aKoH AMriepa, (opMylia Ui pacuera
cunbl JlopeHua, mpaBuiia onpeaeeHus
HarpaBlieHus cuil Amriepa u Jlopenna,
CBSA3b MEXJIY CKOPOCTBIO CBETA U
MAarHUTHOM U AJIEKTPUUYECKOM
MOCTOSIHHBIMH,

-MCIO0JIb30BaTh IOJYYEHHBIC 3HAHUS B
IIOBCCIHCBHON  JKM3HH. IIOHHMAaHHC

uHpOpMaIU 00 U3MEHEHUU
MarHUTHOTO TOJISE 3EMJIH U €TO BIUSHUN
Ha CaMOYyBCTBHE YeJI0BeKa,

WCIIOIb30BaHUE 3HAHUW TIPU padoTe C
NEKTPOU3MEPUTEIbHBIMU [IPUOOPAMH,
Y4€T  ABJICHUA HaMaroHn4imnBaHUA n
pasMarHu4MBaHUs NpH  pabore ¢
UG POBBIMU HOCUTEIISIMH

-00BICHATH SIBJIEHUS:
AJIEKTPOMArHUTHAS WHIYKIIAS,
CaMOMHIYKITUS

-3HaThb  ONpeleleHus  (QU3HUECKUX
MOHSATUN: BUXPEBOE  DIIEKTPUYECKOE
none, DJIC MHAYKIUU B JBHKYIIMXCS
MPOBOJIHUKAX, HWHIYKIIMOHHBIH  TOK,
WHIYKTUBHOCTB, DHEPTUsl MarHUTHOTO
MoJIsi, MAarHUTHas  MPOHHUIIAEMOCTb,
HAMarHMYeHHOCTh, CIUH 3JEKTPOHA,
JIOMEHBI

-IIOHNMATh CMBICIT OCHOBHBIX
(U3UYECKUX 3aKOHOB /TIPUHIIUAIIOB /
ypaBHeHMii: mpaBuio JleHma, 3akoH
JIEKTPOMArHUTHON MHIYKIINH,
(GbyHIaMEeHTaJIbHOE CBOWCTBO 3/M MOJI,
UCIOJIb30BATh MOJyYEHHbIE 3HAHUS B
MOBCEJJTHEBHON  JKM3HU  (Hampumep,

€€ pelIeHUs, YMEHUE COOTHOCUTH
CBOM JCHCTBUA C IUIAHUPYEMBIMU
pe3ysibTaTaMu, ONPEeNITh CIIOCOObI
JIEUCTBUUA B paMKax MPEI0KEHHBIX
YCIOBUM u TpeboBaHUI
KoMmyHHnkaTuBHbIE: yMeHUue
OCO3HAaHHO HCIIOJb30BATh pPEUYEBbHIC
CpelncTBa B COOTBETCTBUM C 3aJayei
KOMMYHUKAallUu Ui BBIpaXKEHUs
CBOMX MBICICH U TOTPEeOHOCTEH;
dbopMynupoBaTh, apryMeHTHpPOBATh
1 OTCTaMBaTh CBOE MHECHHE

ITo3HaBaTe/bHBIE: yMeHue
ONpeNeNiATh TOHSTHSA, CO3/1aBaTh
000011eHuS, yCTaHaBJIMBaTh
aHAJIOTUH, KIaccu(uIupoBaTh,

paSBI/IBaTI) MOTHUBBI nu I/IHTCPGCI)I
CBOEH IT03HAaBaTEIbHOU
NEATEIbHOCTHU

P3
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MOHUMATh MPUYMHY MOTEPb SHEPTrUU B
ANEKTPOTEXHUYECKUX YCTPOUCTBAX)

Ne | Kou Copnepxanue Jomamnee IInanupyemsble pe3yJbTaThl 00y4YeHHs Bunbi
-BO MarepuaJia 3aJaHue bopmbI
3ac0 IIpeameTHbIC MeranpeamMerHble KOHTPOISI
B
Pa3nen 4 Kosebanusi u BosiHbI (12 4)
Mexann4yeckue KoJe0aHUSA U BOJIHBI (2 )
29 2 | KonebarensHoe nsmwkenne. | [1] —I1.14 (1-4) | -00BACHATH ABJAEHHS: BOTHOBOM PeryjsiTuBHbBIE. YMEHHUE ®O

[apMoHnYECKHE HPOIIECC, U3JTyYEHHE 3BYKa, COOTHOCHTH CBOM JICHCTBUSI C
xose6anus. CBOGO/HbIE unTepdepeHiys u udpaKius BoJIH, IIAHUPYEMBIMHU PE3yJIbTaTaMH,
Mexanueckue KoneGanms, | DOWCHHE 31T | (rpoepe 1 IpETOMIICHHE BOJH, ONPENENATh CIOCOObI JICHCTBHUIA B
JluHeiinbie Mexanuueckue | & OMPCACICHHC | oy verygeckuii pe3oHaHC, My3bIKANBHBIE | PAMKaX TIPE/IIOKEHHBIX YCIOBHA 1
KoebarenbHple cuctempl. | XAPAKTCPUCTHK | spyrep o1 iy MBI, BOSHUKHOBEHHE TpeGoBaHuiA
TMpeBpamienue suepruu npu | KONEOATENBHOO | 5 o1y o\ rarpTHOTO OIS, TTEpeata KoMMyHHKATHBHbBIE:
KOJIE0ATELHOM JIBIKEHHH, | JIBHKCHIA. OJICKTPOMATHHTHBIX B3aHMOIEHCTBHH, | (hOpMyIHpOBATH, APIyMEHTHPOBATH
CBobo/1HbIE 3aTyXarOIHe [1] - 1114 (5-7) NOTJIOIIEHUE, OTPAKEHUE, U OTCTauBaTh CBOE MHEHHUE B

MeXaHW4YecKue KojeOaHusl.
BrinyxaeHnble KojaeOaHus.

. [IpopaboTka
KOHCIIEKTa
ypoka u
pelieHue 3a1a4.

IpesioMIIeHne, HHTepepeHLINs
AEKTPOMAarHUTHBIX BOJIH,
pacrpocTpaHeHHe PaJuOBOJIH,
paauonIoKanus,

-3HaTh OINpe/ieNeHus] PU3MUECKUX
MOHATHUN: IONIEPEYHBIE U MPOJIOJIbHBIE
BOJIHBI, IJIOCKas ¥ cpepuueckas BOJIHBHI,
SHEPTUs BOJIHBI, JUIMHA BOJIHBI,
CKOPOCTh pacCIpOCTPAaHEHHUs BOJIHBI,
CKOpPOCTb 3ByKa, TPOMKOCTh U BBICOTa
3ByKa, TeMOp, BOJIHOBAsI IOBEPXHOCTH,
JIy4, BOJTHOBOU ()POHT, HHPPA3BYK,
YIIBTPa3BYK, KOT€pEHTHBIE BOJIHBI,

ITo3HaBaTe/IbHBIE: Pa3BUBATH
MOTHUBBI U1 HHTEPECHI CBOEH
IIO3HABATEJILHOMN 1EATEIbHOCTH
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uHTep(hEepeHIIMOHHAs KapTHHA; /M
BOJIHA, BUOpatop ['epuia, sHeprus
3JIEKTPOMArHUTHOM BOJIHBI, IUIOTHOCTb

Yunpyrue BosiHbI (2 4)

30 [Nonepeunsle u [1] —T1.15 (5-7) | -00BACHATE ABJICHUS: BOJIHOBOU | PeryJisiTUBHBIE: YMEHHE OIIEHUBATH ®O
MPO/IOJIEHBIC BOJIHBL . IIpopaboTka MPOILIECC, HA3ITyYECHUE 3BYKQ, | PAaBUIBHOCTh BHITIOJTHCHHS YICOHOM
XapaKkTEepUCTUKU BOJIHBI. KOHCIICKTa uHTepdepeHms W TUpaKIUs BOJH, | 3a/1a4l, COOCTBCHHBIE BO3MOXKHOCTH
VpaBHeHue MI0CKOR ypoxa. OTpa)XEHUE M IPEJIOMIIEHHE BOJIH, | €€ peleHus
Oeryeil BOJIHBI. Harncanne aKyCTHYECKHH PE30HAHC, My3bIKaibHble | KOMMyHUKAaTHBHBIE: YMEHHE
Nurepdepenuus n COOOMICHHs 3BYyKM W IOyMbl; BO3HMKHOBEHHE | OCO3HAHHO HCIIOJB30BaTh PEYEBLIC
U PAKIIKS BOJIH. «YIbTpa3ByK U 3JIEKTPOMArHUTHOTO TMOJIs, IMepe/iada | CPeACTBA B COOTBETCTBHUM C 3aJayei
3BYKOBBIE BOJIHBI. ero 3JIEKTPOMArHUTHBIX ~ B3aUMOJCHCTBUM, | KOMMYHUKAIIMM  JUJII  BBIPAKCHUS
VYipTpasByk u ero [IPUMCHEHUEL. TOTJIONICHUE, OTpa)XEHHUE, | CBOMX MBICTIEH U TMOTPEOHOCTENH;
npumeHenue. MHdpa3Byk u MPEIOMIIEHHUE, unteppepennus | [lo3naBarejabHbIe: YMEHUE b
€ro NPUMEHEHHE. AIIEKTPOMATrHUTHBIX BOJIH, | OIPEAEHATh TIOHSTHS, CO3/1aBaTh

pacrpocTpaHeHue paJruoBOJIH, 0000111eHNS, YCTaHABIIUBATh
paanoNoKanus, aHaJIOTUH, KJIacCU(DUITPOBATH
DJIeKTPOMarHuTHbIe Kosiebanus (4 1)
IMpakTnyeckoe [1] -T1.16 (1-4) | -3naTh  ompeneneHust  (usnyeckux | PeryaasTHBHbIE: YMEHHE OICHUBATH DO
3ansiTue Ne9 CBoOoiHBIE . IIpopaboTka MOHSATUN: TONEPEYHBIC U TMPOAOIBHBIC | TPABUILHOCTh BHITIOJHEHUS YIeOHON
3JIEKTPOMArHUTHBIE KOHCIIEKTa BOJIHBI, TUIOCKAst ¥ chepuvecKasi BOJHBI, | 3a/1a4yi, COOCTBEHHBIC BO3MOKHOCTH
KOJICOAHUS B ypoKa. SHEPTUS BOJHBI, IJIMHA BOJIHBL, CKOPOCTh | €€ PEIICHUS

KoJIeOaTeIbHOM KOHTYpE.
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[IpeBpaienne snepruu B
KosebaTenbHOM KOHTYPE.
3aTyxaroiue
3JIEKTPOMArHUTHBIE
koneOanus. I'eneparop
He3aTyXalolux KoieOaHnui

31

EMKOCTHOE ¥ HHIyKTUBHOE
COTIPOTHBJICHUSA
TIepEMEHHOTO TOKa. 3aKOH
OMa 1151 37EKTpUIECKON
LIETMU TIEPEMEHHOTO TOKA.
Pabota u MomHoCTh
MEPEMEHHOTO TOKA.

[1] - T1.16 (710)
. Tabmuma
aKTHBHOTO,
WHIYKTUBHOTO U
€MKOCTHOTO
CONPOTUBJIEHUH.

pacnpocTpaHeHUsi BOJHBI, CKOPOCTb
3ByKa, TPOMKOCTh M BBICOTa 3BYKA,
TeMOp, BOJHOBasg MOBEPXHOCTh, JIyd,

BOJTHOBO#M ¢dpoHT, nH(}pa3ByK,
yIABTPa3BYK, KOTEPEHTHBIC  BOJIHBHI,
nHTep(dEepeHIIMOHHAsT  KapTHUHA, 3/M

BonHa, BuOpatop [I'epma, »sHeprus
ANEKTPOMArHUTHOM BOJIHBI, IIOTHOCTH
MOTOKA 3JIEKTPOMAarHUTHOTO U3JTy4EHHUS,

JIeTeKTUPOBaHUE, aMIUTUTYAHAs
MOTYJISIIHS

-IIOHNMATh CMBICIT OCHOBHBIX
(GU3NYECKUX 3aKOHOB /IPUHIUIIOB /
ypaBHEGHUW:  ypaBHeHHWe  Oerymei
BOJIHBI, IpUHUMII ['IOMreHca, ycClIOBHs
MaKCUMyMa " MUHHMYMa
uHTepPEPEHINH, 3aKOH MPETOMIICHUS
BOJIH; CBSI3b MEXIy IEpPEeMEHHBIM

BJIEKTPUYECKUM U IEPEMEHHBIM
MAarHUTHBIM NOJISIMU, PAIUOCBS3b
-MCIIOJIb30BaTh TMOJIYYEHHbIC 3HAHUS B
MOBCEIHEBHOM KU3HU

KoMMmyHuKaTuBHBIE: yMEHHE
OCO3HAHHO HCIOJIb30BaTh pEueBbIC
CpeICTBa B COOTBETCTBUU C 3a/1ayeii
KOMMYHUKAIIUM  JUISL  BBIPAXXKCHUS
CBOHUX MBICIIEH U TOTPEOHOCTEH;
Ilo3naBaTenbHbIE: yMEHHE
ONpeAeNATh TOHATUS, CO3JaBaTh
0000111eHNS, YCTaHABIIUBATD
aHaJIOTHH, KJIacCU(UIIUPOBATh

DJIeKTPOMArHUTHbBIE BOJIHBI (4 1)
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32 IIpakTnyeckoe [1] -T1.17(1-3). | -ucmoyib30BaTh MOJyYEeHHBbIE 3HAHUSA B | PeryJsiTHBHbIE: yMEHHE OICHHBATH o0
3ansThe Ne 12 OGoOmaromass | MOBCEMHEBHOW  KM3HM  (HallpuMep, | MPaBHJILHOCTh BBHITIOJHEHUS yIeOHOU
DJIEKTPOMATHUTHOE TOJIE Tabnuua o YMETb OTJINYATh MY3bIKaJIbHbIE 3BYKHU OT | 3a/1a4l, COOCTBEHHbBIE BO3MOXKHOCTHU
KaK OCOOBIN BUJ MaTepuu. MCXaHUYCCKUM myma, IIOHUMATH IIPUHIHMIIBI eé pelmIcHUA
ONEeKTPOMATrHUTHEIC BOJIHBL. | H (YHKIIMOHUPOBAHMSI MOOUITBHOM KomMmyHukaTuBHbBIE: yYMEHHE
Bubparop I'epua. SICKTPOMAarHuT | (COTOBOM) CBSI3M, NMOHMMATh TEHACHIIMH OCO3HAHHO MCIIOJIb30BaTh PEUEBBIC
OTKpBITbIﬁ K0J1e0aTeNbHbIA | HEIM pa3BUTHSI TCJICBI/II[CHI/ISI). CpeacTBa B COOTBETCTBUHU C 3aﬂaqe]‘z’1
KOHTYP. KONeOaHusIM Ha KOMMYHHKallUK  JJI9  BBIPaXKCHUSI

KOMITbIOTEpE. CBOHUX MBICIIEH U TOTPEOHOCTEH;
Ilo3naBaTenbHbIE: yMEHUue

33 pakTuyeckoe [1] - I1.17(4-5). onpenenaTh IOHATHS, CO3/aBaTh b
3ansaTue Ne 13 HOI[FOTOBI/ITSSI K 0GOOILIEHNS, YCTAHABIIHBATD
Nzob6perenue pamno A.C MPOBEPOYHOU AHANOTHH, KITACCHDUIMPOBATE
[TonoeiM. [TonsiTre 0 pabore.
panuocsszu. Ilpumenenue
QJICKTPOMArdHUTHBIX BOJIH.

Pazgean 5 OnTuka (14 1)
IIpupona cBera (6 4)

34 CkopocThb [1] —I1.18 (1-3). | -0OBACHATEL SBJEHUS: NpPIMOJMHEHHOE | PeryIsiTuBHbIE: YMCHUE OICHUBATDH DO
pacrnpoCTpaHeHHs CBETa. IIpumenenue pacIpoCTpaHEHHEe CBETa, OTPAaKEHHE M | MPABUIIBHOCTH BBHINOJHEHHS y4EOHOM
3aKOHbI OTPAKEHUS H HOJIHOTO TIPENIOMIIEHHE CBETA, [IOJIHOE OTpaXkeHue | 34131, COOCTBEHHBIC BO3MOKHOCTH
MMPCIOMIICHHS CBCTA. OTpa>XCHMUH. cBeTa, pe(bpaKHHﬂ CBETA, MHpaK, cec peuicHu-d OCYH_IeCTBJ'ICEH/IH
[TosiHOE OTpaXKeHUe aGeppanus; unrepbepenius, | ©CO3HAHHOTO BEI60pa B y4eOHOW U

TMbPAKIA, TUCTISPCHS B TIOAPHIAIHS MO3HABATEJIbHON JEATEIbHOCTH
KoMmyHHKaTHBHbBIE! yMeHUe
cBeTa
35 IpakTHyeckoe [1] -I1.18 (1-3). | -3HaTh  ompeaeneHUs  (QHU3MYECKUX | OCO3HAHHO HCIOJIL30BATh pPEYEBbIC JIP
3aHATHE Pemmenne 3a1a4 | MOHSATHIA: ITOTOK W3JIy4E€HMS, | CPEACTBA B COOTBETCTBHMM C 3a/1adei
Ha 3aKOHBI OTHOCHUTEJIbHAS CIIEKTpajbHAasl CBETOBAs | KOMMYHUKAIIMK  JIJII  BBIPOKCHHS
OTPAXKCHUS 1 3¢ (HeKTUBHOCTH, cuia CBETa, | CBOUX YYyBCTB, MBICIIEH U
OpeIOMIICHUA OCBCIIECHHOCTb, SIPKOCTH, IJIOCKOE | MOTpeOHOCTEH;
CBCTa 3epKajo, TIJIaBHas ONTHUYECKas OCh,

37




36-37

JInH3bI. I'nma3 Kak
OoInTHYEeCKas cucTema.
IToctpoenue

M300paKeHU TIpeIMeTa B
JUH3AX.
OnTudeckre MpruOOPHL.

[1] - I1.18 (4-6).
Pemenue 3agau

moOoyYHas ONTUYecKasi OCb, MOKa3aTellb
MpPEeIOMIICHUs,  NpeAeNbHBI  yroiu
MOJIHOTO OTPa)KEHUsS, TOHKas JIMH3A,
(oKycHOE pacCTOSIHME W OINTHYecKas

CWJIa  JIMH3bI;  CKOPOCTb  CBETa,
MOHOXpOMaTHYeCKas BOJIHA,
uHTepPepeHInoHHAsA U TUPaKIIMOHHAS
KapTUHBL, KOT'€pEHTHbIE BOJIHBI,
paszperaronas CIOCOOHOCTD
ONTUYECKUX MPUOOPOB

-IIOHUMATh CMBICTT OCHOBHBIX

¢u3NYeCKUX 3aKOHOB / TMPHHIMUIOB /
YpaBHEHMI: 3aKOH  OCBEUICHHOCTH,

MIPUHIIUI ®epma, 3aKOHBI
r€OMETPUYECKON ONTHKH, NPUHIUIIBI
IIOCTPOEHHUS n300paKeHn B

cepuvyeckoM  3epKajie HM  JIMH3E,
MPaBWJIO 3HAKOB IMPU MCIOJIb30BAHUU
(GbopMynbl TOHKOW JIMH3BI, TPUHIIMIT

['tolirenca-@penens, YCIIOBHE
MUHHUMyMa u MakcUMyMa
UHTEPPEPEHITNOHHON u

TUGPaKIUOHHON KapTHH, 3/MarHUTHas
TEOpusi CBETa

-HCIOJIb30BaTh IOJyYEHHbIE 3HAHUS B
MIOBCEIHEBHOM  KM3HU  (Hampumep,
KOPPEKIIHSI 3pEHHsI C TOMOIIbIO 110100pa
OYKOB, JHH3, BBIOOp (oToammapara,
ONMpAasiCh Ha 3HAHHUE €ro

ONTUYECKUX XapaKTepPUCTHK,
OIIEHUBATh TMpENeNbl  pa3peraromein
CIIOCOOHOCTH PAa3IMYHBIX ONTHYECKUX
pruOopoB). OOBSACHATh  SIBJIICHUS:
NPAMOJIMHENHOE pacupocTpaHeHUE
CBETa, OTPAXEHHE M NPEJOMJICHUE

IHo3HaBaTeIbLHbIE: YMCHHE
ONpEACHATh TOHATHSA, CO3JaBaTh
0000111eHMS, YCTaHABIIUBATh
aHaJIOTHH, KJIacCU(UIIUPOBATh

P3
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CBETa, IIOJIHOE OTpa)KCHHE CBETa,
pedpakus cBeTa, MUpax, adeppaius;
uHTEephepeHITs, nudpakius,
JUCTIepCus U MOJIsIpU3allysl CBeTa

-3HaTh  OmpeleneHus  (HU3HUECKUX
TTOHSITHIA: MOTOK U3ITy4eHUs,
OTHOCHUTEIIbHAS CIICKTpaIbHAsl CBETOBAS
3¢ PEeKTUBHOCTB, cuia CBeTa,
OCBEIICHHOCTh,  SPKOCTh,  IUIOCKOE
3epKaio, TJIaBHAs OITHYECKas OCh,
moOoYHas ONTUYECKasl OCh, MOKA3aTelb
MpEeNOMIICHUsI,  TMPEAENbHBIM  yrom
MOJTHOTO OTPaXCHHS, TOHKAas JIMH3A,
(oKyCcHOE pacCTOSHHE U OINTHYecKas
CWJa  JIMH3bI,  CKOpPOCTh  CBeETa,
MOHOXPOMaTHUYECKas BOJTHA,
uHTephepeHIMOHHAs 1 AU PaKITUOHHAS
KapTUHBIL, KOT'epEHTHbBIE BOJIHBI,
paszpemiarormas CIOCOOHOCTh
ONTHYECKUX MPUOOPOB
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Ne | Kou Coaepixanue Jomamnee IInanupyemMsie pe3yJbTaThl 00yUeHHs Bunbi "
-BO MaTepHaJia 3ajaHue (opmbl
9aco Mpeamernbie MeTtanpeaMeTHbie KOHTPOJIsI
B
BouiHoBbIe cBoiicTBa cBeTa (8 )
38 2 | Unrepdepennus cera. [1] -I1.19 (1-4). | -noHuMaTH CMBICT OCHOBHBIX | KOMMyHHKATHBHbIE: YMCHHE ((]0)
Korepentnocts ceetoBeix | IIpopaGotka (u3MYECKUX 3aKOHOB / TMPUHIUIOB / | OCO3HAHHO HCIOJIB30BaTh PEUCBHIC
BonH. MnTepdepennus B KOHCIICKTa YpPaBHEHUH: 3aKOH  OCBELIEHHOCTH, | CPEACTBA B COOTBETCTBUM C 3ajavei
TOHKHX TUIEHKaX. Kombia | nureparypsl. TIPUHIIHIIL ®depwma, 3aKOHBI | KOMMYHUKAIIUU IS BBIPKCHHS
Hetorona. Mcnons3oBanue F€OMETPUYECKON ONTHKU, MPUHIIUIBI | CBOUX YYBCTB, MBICJICH U
HHTEePPEPCHITNH. MMOCTPOEHUS M300paKeHUI B | MOTpeOHOCTEH;
chepuueckoM  3epkasie  ©  JuH3E, | [lo3HABaTE/IbLHBIE: CHHUE
39 2 | Dudpakuus. Judpakuus ot | [1] —I1.19 (5-7). NPABUJIO 3HAKOB IPU HCIIOJIb30BAHUM | ONPENENATh  I[TOHATHUS, cogy;zman, b
LIENH B IAPAJUIEIbHBIX [IpopaboTka (OpMyJTEl TOHKOH JIMH3BI;, MPHHIMNI | OGOBINEHHUS, YCTAHABIHBATE
nyqaj(. JudpakioHHas KOHCIIEKTa Toiirenca-dpenens, YCIIOBHE | AHANIOTHH, KNACCHOHUIAPOBATH
pCeHICTKA. 3aHATHA. MHMHHMYMa " MaKCUMyMa
Tost [1] —TL.19 HHTep(bepeHuHovHHOﬁ u TP
(5-7). TU(GPAKIUOHHON KapTHH, 3/MarHuTHas
TEOpusi CBETa
-MCIOJIb30BaTh TOJYYEHHBIC 3HAHUS B
MOBCETHEBHOW  JKU3HU  (Hampumep,
KOPPEKIIHsI 3pEHHsI C TOMOIIIBIO oA00pa
40 2 | Ioustue o ronorpaduu. [1] —T1.19 (8- OYKOB, JIMH3, BBIOOp (oToammapara, b
[Monspuzanus nonepeynsix | 11) OnHnpa:ACk Ha 3SHAHHUEC €TI0
BoJH. [lonsipuzanus ceera. | «I[IpumeHenue ONTUIECKUX XapaKTEpUCTHK,
JIBoiiHOE rosorpadun» OLICHMBATh TPEJENbl  pa3pelaroneit
Ty4denpeIoMIIeHHE. (cooOmienne). CIIOCOOHOCTH PaA3IMYHBIX ONTHYECKHUX
ITonspounsi. npubopoB).
Ne | Koua IlinanupyemMsble pe3yibTaTbl 00y4eHUs! Bunbi "
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-BO Copnepxanue Jomamnee IIpeameTHbIC MeranpeamMerHble (popmbl
4aco MarepuaJia 3aJaHue KOHTPOJISA
B
41 2 Jucriepcus cBeTa. Buab [1] - T1.19 (1216) @0
crieKTpoB. CIIeKTphI .
UCITyCKaHHS U
TIOTIOIEHH. «IIpumeHeHue B
VYneTpaduonerooe u TCXHHKC
“H(pPaAKPACHOE U3ITyUCHHE. yaeTpaguornero
Pentrenosckue myuu. 1x Boro n
MpUPOJA U CBOMCTBA. HHppaKpacHoro
[IpuMeHeHuE B TEXHHUKE. M3y ICHIA.
IIpumenenue
PEHTT€HOBCKHX
JIy4ein»
(coobmreHwms ).
Pa3nen 6 DiemenTnl KBaHTOBOM pusuku (10 u)
KBantoBas ontuka (2 4) -O0BSICHATD SIBJICHUS: PABHOBECHOE PeryasitTuBHbie: YMEHHE
42 2 | KeanToBas rumnores [1] - [1.20 (1-3). | TemIoBOE usyyeHue, Horodsddexr, COOTHOCHUTH CBOHM  JICWCTBUA C B
[Tnanka. @OTOHBI. ITpopaboTtka s dext Komnrona, nasnenue ceera, MJIAHUPYEMBIMHU pe3yJbTaramu,
Bueunmii porosddexr. KOHCTIEKTa XUMHMYECKOE JICHCTBUE CBETA, 3aIMCh M | OCYIIECTBJIATH KOHTPOJIb CBOEH
Brytpennnit potodddekt. | sapstus.

Tuns! poTor1EMEHTOB.

BOCIIPOM3BCCHUC 3BYKA,

®du3uka aroma (2 u)
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43 IMpakTnyeckoe [1] - T1.21 (1-5).
3aHaTHe PasBurtue Koncnexr
B3TJIAJ0B Ha CTPOCHUEC «BI)IHY)K TICHHOE
BCIICCTBA. M3ITydeHue U
3aKOHOMEPHOCTH B KBAHTOBbIC
ATOMHBIX CTIEKTpax TeHEPATOPSI,
BoJiopoJia. SnepHas Moielb
aTtoma. OTIBITHI TPHMCHEHHIE
Pesepdopaa. Monens a3CpoBy.
aToma Bozopoza no bopy.

KBaHTOBBIE FEHEPATOPBI.
®Du3uKa aToMHOro sapa (64)

44 EcrecTBennas [1] - T11.22 (1-4).
PaauOAKTUBHOCTb. 3aKOH [IpopaboTtka
PaAMOaKTUBHOTO pacmajga. | KOHCIEKTa
Crioco0b1 HabMIOACHUS U 3aHATHS.
pEerHCTpaLys 3apsHKCHHBIX
yactuil. I dexT BaBuiosa
UYepenkosaa.

[1] - T1.22 (811).
IToaroroBka k
3a4€Ty 110 TEME
«Duzuka
ATOMHOTO
spay.

45 Crpoenne aromuoro siapa. | [1] — T1.22 (5-7).

HedexTs Mmaccel. DHEPTHA
CBSI3U U YCTOMUYMBOCTh

[IpopaboTtka
KOHCIICKTa

-3HaTh  ONpEACICHUS  (PU3MYECKUX
MOHATHIA: a0CONIIOTHO YEpPHOE TeJo,
KBaHT, (OTOH, SHEPIUs M HUMITYJIbC

¢dotoHa;

-[IOHUMATh CMBICT OCHOBHBIX
(U3NYeCKUX  3aKOHOB  /TIPHHIIMIIOB:
rurnoresa [Inanka, reopus
dotorddekra;

-ACIOJIb30BaTh IOJYYEHHBIC 3HAHUS B
MOBCEIHEBHOM  KM3HM  (Hampumep,
NOHUMAaHUE  TPHHIUIIOB  CO3JaHUS
dotorpadun).

-00BSACHATH SIBIIEHUS: H3JIYUCHUC CBCTa

aToOMOM, KOPILYCKYJISIPHO-BOJIHOBOM
TyaJlu3M;

-3HaThb  ONpeleNeHUus  (PU3MUECKUX
MOHATHUI: MOJIeJIb TomMmcoHa,

IJIaHEeTapHask MOJENIb aToMa, MOJENb
aToMa Bojxopoza mno bopy, sHeprus
MOHU3AL1H, BOJIHBI BEPOSITHOCTH, J1a3ep,
MHIYLIUPOBAHHOE U3IIY4YCHHUE,;
-IIOHUMATh CMBICJI OCHOBHBIX
(GU3MYEeCKHUX 3aKOHOB /TIPUHIIUTIOB /
YPaBHEHUI: CIIEKTPAJIbHBIC
3aKOHOMEPHOCTH, ITOCTynatel bopa,
runoTesa ae bpouis, COoTHOIIEHNE
HeornpeneneHHocTei ['elizendepra,
npuHuun [laynu, nepuonnyeckas
cucrema Menzeneesa, IPUHIUI
JEHCTBHSI JIa3€POB;

JeSITeIbHOCTH B nporiecce
JOCTHOKEHUS pe3yabTara
IMo3naBaTeabHbIE: pabora ¢
uHpopmanuei;

KoMMyHUKaTHBHbBIE: yYMEHHUE
OpPraHU30BBIBATH yueOHOe
COTPYZIHUYECTBO M  COBMECTHYIO

ACATCIIBHOCTD B I'PYIIIIC

0l0)

JIP
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Ne | Kon Copnepxanue Jomamnee IInanupyemsble pe3yJbTaThl 00yYeHHs Bunbi 7|
-BO MaTepuaJa 3ajaHue (opmbl
yaco Mpeamernbie MeTtanpeaMeTHbie KOHTPOJIsI

B
aTOMHBIX sIJIEP. 3QHSTHS. -MCIO0JIb30BaTh MOJIyYEHHbBIE 3HaHUSA B
HckyccTBeHHast MOBCETHEBHOM KW3HM (HAlpuUMep, OLICHUBATh
PaanOaKTUBHOCTb. «OHEPreTUYECKUN BBIXO/» Ja3€pHOT0 U3IIy4ECHHUS,
KCIIOIB3YEMOTO B MEIUIIMHCKUX LIETISX )
-00BSICHSTD SIBJICHUSL: €CTECTBEHHAs u
HUCKYCCTBEHHasi  PaJMOAKTHUBHOCTD; cnaboe
16 5 _ T 1228 B3aUMO/JICVICTBHE, B3AMMOJICHCTBUE KBAPKOB;
CIICHUC TSKCIIBIX —11. - 9
A 51] ( -3HaTh OmpeaeieHus] (PUINUECKUX MOHITUM: P3
AaTOMHBIX AA€p. LieTTHaA .
aep. 11 ) anbda-, Oera- W raMMau3IydeHUs, TCPUOJ
sepHas peaKusl. CoobuieHne L
nojypacnaaa, HM30TOIbI, HEWTPOH, MPOTOH,
VYpasnsemas siaepHast «lTomyuenue o
’ SJIepHblE  CWJIBl, CUJIBHOE B3aUMOJICHCTBUE,
peakuusd. SnepHblid paauOaKTUBHBIX
BUPTyaJIbHBIE YACTULIBI, ME30HbI, HYKJIOHHI,

peaktop. [Tonyuenue
PaIMOaKTUBHBIX
HM30TOIIOB M UX
MIpUMEHEHHE.
buonornueckoe nercTeue
PaIuOaKTUBHOTO
W3ITY9CHHUS.

HU30TOIIOB U X
MIPUMCHCHHUCH.

OHECPIUs CBA3U aTOMHBIX AACP, YACIbHAsA SHCPIrud
CBs3H, BHGPFGTH‘{GCKI/Iﬁ BBIXOJ AACPHBIX peaKL{Hﬁ,

SIIEPHBI  peakTop,  KpUTHUYECKas  Macca,
TEPMOSIICPHBIE  PEAKLHH, [03a U3JIy4CHWS;
AHTHUYACTHIIA, IIO3UTPOH, HEUTPHUHO,

MIPOMEKYTOUHBbIE OO30HBI, JIENITOHBI, aJPOHBI,
OapuOHbI, ME30HBI, KBAPKH, TITFOOHBI
MOHUMATh CMBICT OCHOBHBIX (PM3MUECKUX 3aKOHOB
MIPUHLIMIIOB/YPaBHEHUN: 3aKOH PpaJHOaKTHUBHOIO
pacmaja, mpaBwIO cMelleHus; runoresa Ilaynw,
CYIIHOCTh pacnaja 3JIeMEHTapHbIX YaCTHUL], €ANHAs

TEOpUs Cl1a0BbIX Hu 3JIEKTPOMArHUTHBIX
B3anMOIEHCTBUI
-UCIIOJIL30BaTh MOJIy4YECHHBIE 3HAHUA B

MTOBCETHEBHOM JKU3HHU (HaIlpuMep, 3HaTh CIIOCOObI
3alUThI OT
PpaZiOaKTUBHBIX U3ITyYEHUI

Paznen 7.9Boawouust Beesiennoii (44.)
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- 3HaTh CTpoeHue u 3Bomonnio Beenennoit. Hama
3Be3/1Has cucremMa — ['anakruka. pyrue
raakTukn. beckoneunocts Beenennoii. [lonsatue o
Kocmouioruu. Pacimpsromasics Beenennast.
Mopenb ropsiueit Beenennoit. Ctpoenue u
npoucxoxaenue ['anaktuk. CojiHeyHast cucteMa
(Mmonenn). Kapta JIynsr u maner. TepmosiiepHbIii
cuHTe3. [Ipobiema TepMosIepHON YHEPTETHKH.
OHeprus CoiHLA U 3B€3/1. DBOJIIOLUS 3BE3/I.

- CTIOJIb30BaTh MOJy4YE€HHbIE 3HAHUS B
IMOBCEIHEBHOM KU3HH.

47 CtpoeHue u pa3BUTHE [1] -T11.24
Bceenennoit

48 [IpoucxoxaeHue [1] - T11.26
COJIHEYHOM CUCTEMBbI

49 IIpakTH4eckoe IloBTOpEHwue,
3ausiTue O6o0maroIee MTOJTOTOBKA K
ITOBTOPEHHE KOHTPOJIBHOM

paborte.
50 IIpakTH4eckoe

3anstne CeMecTpoBas
KOHTpOJIbHas paboTa,
nudepeHIpoOBaHHBIN
3ayer

PeryassTuBHbIe: yMEHHE
OLICHUBAThHb HpaBI/IJIBHOCTB
BBIIIOJIHEHUST  y4eOHOH  3a1aum,
COOCTBEHHBIE BO3MOXXHOCTH €6
peLICHHMS OCYILECTBIICHUS

OCO3HAaHHOTO BbIOOpa B y4yeOHOU U
MI03HABATEIbHON JAEATEITBHOCTH

Ilo3HaBarenbHble: pabota ¢
nHpopManuei;

KoMMyHUKaTHBHbBIE: yMEHHE
OpraHU30BBIBAThH yueOHOe

COTPYJHMYECTBO M COBMECTHYIO
NEeATEIbHOCTD B TPYIIIIE .

D0

KP
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IIpu opopmiaenun padoydeii nporpaMmbl ObLTH HCIOJIB30BAHBI CJICAYIOIIHE YCIOBHBIE

0003HAYEHHUS:
T — TecT
@O — ¢ppoHTANBLHBIH ONIPOC
b — 0ecena

P3 — pemenne 3agau

CP - camocrosiTesibHast padoTa
KP - konTpoJbHas1 padoTa

JIP — nabopatopHasi padora

3 — 3auer

IIP — npoBepoyHas padora
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Onucanue MaTepHaAJIbHO-TEXHUYECKOH 0a3bl

Kabunetr Ne 101 Kopmyc Ne 1 Kabuner ¢pusuku. KoMriekt yueOHONH MeOenu: CTOIbI,
CTyJbs, Jocka. [lepeHOoCHOW HOYTOYK, MyJbTHMEIUNHBIA mpoekTop. JlabopartopHoe
obopynoBaHue K JIaOOpaTOpHBIM paboTaM; JAEMOHCTPAIMOHHOE O00OpyIOBaHUE K
pazmenam ¢u3uku: «MexaHukay, «MonekynsapHas ¢GU3NKa W TEPMOAMHAMHUKEY,
«dnekTpoauHamukay, «Ontuka», "KBantoBbie sBieHus". Ctenapl. Ilmakatel u
MUKPOIUTIAKaThl, TaOMUIBl (PU3UYECKUX BEIWYMH W HHCTPYKIIMOHHBIE KapThl K
7a00paTOpPHBIM paboTaM.

Microsoft Windows Professional 8, mum. 61442171

Microsoft Visual Studio 2015 F#, ceoboano pacmpocrpansemoe 110

Free Conference Call (cBoboaHas nmuiieH3ms)

YUEBHO-METOJUYECKOE U MATEPUAJIbHO- TEXHUYECKOE
OBECITEYEHUE ITPOI'PAMMBI YUEBHOM JTUCIHMITIMHBI « ®PHU3UKA»

OcBoenue nporpaMMbl yueOHON TUCHUTUINHBL «DU3uka» npearnoiaracT Haludue
B npodeccuoHanbHON oOpazoBarenbHON OpraHu3alluu, peanusyroniei
00pa3oBaTeNbHYIO0 MPOrPaMMy CpPEHETO OOIIero oOpa3oBaHUs B MpeieiaX OCBOCHUS
OIIOII CIIO Ha 6a3e ocHOBHOTO 001Iero oOpa3oBaHus, yueOHOro kabunera. B cocras
kaOuHeTa (U3UKU BXOAMUT Jabopartopusi ¢ JabopaHTCKoi KomHaTou. Ilomermenue
kabuHeTa (U3UKU YJIOBIETBOPSAET TPEOOBAHUSIM CAHUTAPHO-IIHUIEMHUOJIOTMYECKUX
npaBuil u HopMmatuBoB (CanlluH 2.4.2 Ne 178—02), u ocHameHO THUIOBBIM
000opyI0BaHNEM, YKA3aHHBIM B HACTOSIIUX TPEOOBAHUSIX.

B coctaB yueOHO-METOAMYECKOTO U MATEPHAIBHO-TEXHHUYECKOTO O00ECTICUeHHUS
nporpamMmbl yueOHOM TuCIUIIINHBL «Du3uka», BXOIAT: HOYTOYK, MYJIbTHUMEIUNHBIN
MPOEKTOP, D3KpaH, JjabopatopHoe oOopyaoBanue K 16 mabopaTopHbIM padoTaM,
JIEMOHCTpAIIMOHHOE 000pyI0BaHKe K pasaenam pusuku «Mexanukay, «MoekyspHas
buszukay, «AnekrpoauHamukay, «Onrtukay. CreHapl: «PU3HYECKHE ITOCTOSHHEICY,
«OcHoBubie eaununbl CU», «I'paduueckue wuzo0pakeHHs Ha DJICKTPOCXEMax),
«Jlatunckmit  andaBut», «I'pedeckuit andasut», «lllkama 2IEKTPOMArHUTHBIX
usnydennity, «Muapopmanus», «llomokeHne 00 WHIUBUIYAIBHBIX MPOEKTAX),
«OcHOBHBIE TpEeOOBaHMS K CaMOCTOSITeNIbHOM paboTey. Ilnakarsl 1 MUKpOILIAKaThl O
TeMaM, TaOJuIbl (PU3MYECKUX BEJIWYUH HHCTPYKIMOHHBIE KapThl K J1a00OpaTOPHBIM
paboTam.

B Oubnmumoreunsiii ¢oHA BXOAAT y4eOHUKH, COOPHUKH BOMPOCOB M 3a1ad IO
¢usuke. IlpoBemeHme ydeOHOrO Tmporecca MOXKET OBITh OpPraHU30BaHO C
ucnosbzoBanueM DMOC yHuBepcurera v B LU(poBoil cpene (CpyIIbl B COUUATBHBIX
CEeTAX, DJECKTPOHHAS MOYTa, BUACOCBI3b U Apyrue miatGopmbl). YdeOHbIE 3aHATUS C
MpUMEHEHUEM JUCTAHITMOHHBIX o0pa3oBaTenbHBIX TexHonoruit (JOT) mpoxomar B
COOTBETCTBUM C YTBEPKIAEHHBIM pacHUCaHUEM. TeKyInii KOHTPOJIb U MPOMEKYTOUHAS
arrecrtanus o0yuatomuxcs nposogautcs ¢ npumenenueM J{OT.
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MeToanuyeckue MaTepuabl

Tecm

Kak u mo6as npyrast ¢opMa NoAroTOBKM K KOHTPOJIIO 3HAHUH, TECTUPOBAHUE UMEET
psa ocoOEHHOCTEH, 3HAaHHE KOTOPBIX IIOMOTAET YCIIEUIHO BBIMOJIHUTH TECT MO (PU3UKE.
MO>XHO JaTh CleIyOIUe METOIUYECKIE PEKOMEH IalluN:

* Ilpexne Bcero, ciaeayeT BHUMATEILHO U3YYUTh CTPYKTYPY TE€CTa, OLIEHUTh 00BEM
BPEMEHM, BBIIEISEMOr0 Ha JAHHBIM TECT, YBUAETb, KaKOrO THUMA 3aJaHus B HEM
coziepkKaTcs. ITO MOMOXKET HACTPOUTHCS Ha paldoTy.

* Jlyumie HaunHATH OTBEYATh HA T€ BOMPOCHI MO (PU3UKE, B IPABUIBHOCTU PELLICHUS
KOTOPBIX HET COMHEHHM, MMOKAa HE OCTAaHABIMBASICh HA T€X, KOTOPbIE MOTYT BBI3BaTh
JOJITHE Pa3qyMbs. JTO IO3BOJUT YCIOKOUTHCS M COCPEIOTOUYUTHCS HA BBINOJIHEHUU
OoJee TpyAHBIX BOIIPOCOB.

* OueHb BaKHO BCET/1a BHUMATEIBHO YUTATh 3a/IaHUsI IO KOHIA, HE MBITAsACh OHATh
YCIOBUSl «IO TEPBBIM CIIOBaM» WJIM BBINOJHUB NOJOOHBIE 3aJaHUS B IPEIbIIYIINX
TeCTUpOBaHUAX. Takas crelmka HepeaKO MPUBOAUT K JOCAJAHBIM OIIMOKaM B CambIX
JIETKUX BOIPOCAX.

» Eciu Bbl He 3HaeTe 0TBETAa HAa BOIIPOC WX HE YBEPEHBI B IPABUIIBHOCTH, CIIEYET
IPOMYCTUTh €r0 U OTMETUTH, YTOOBI TOTOM K HEMY BEPHYTHCS.

 Ilcuxonoru Takxe COBETYIOT yMaTh TOJBKO O TEKyIleM 3agaHuu. Kak npasuio,
3a/laHusl B TECTax Mo (PU3MKE HE CBA3aHbI APYT C APYrOM HEMOCPEACTBEHHO, MIOATOMY
HEOOXOIMMO KOHUEHTPUPOBATHCS HA JAHHOM BOMNPOCE M HAXOAWTHh pEUICHUS,
NOAXOASIINE UMEHHO K HeMy. Kpome Toro, BBIITOTHEHUE 3TON PEKOMEHAAIMH AACT €Ie
OJIUH TICUXOJIOTMYECKUA H(P(PEKT — MO3BOJUT 3a0bITh O HEyJaye B OTBETE Ha
IpEAbIAYIIUIA BOIIPOC, ECIIM TAKOBAsk UMEJIa MECTO.

* MHorue 3agaHusi MOKHO OBICTpEE PEelINTh, €CIUM HE MCKaTh Cpasy NMpaBHIbHBIN
BapUaHT OTBETA, a ITOCJIEI0BATEIBHO UCKIIIOYATh T€, KOTOPHIE SIBHO HE OAXOIAT. MeTo
UCKIIFOYECHHS IIO3BOJISIET B HWTOT€ CKOHLUEHTPUPOBATh BHHMAHHME HA OJHOM-ABYX
BEPOSITHBIX BapUaAHTAaX.

* PaccuuThiBaTh BBINOJIHEHHE 33JaHUI HYKHO BCETJa Tak, YTOObI OCTAIOCh BPEMsI
Ha MPOBEPKY M J0paboTKy (mpumepHo 1/3-1/4 3armuianupoBaHHOrO BpeMenu). Toraa
BEPOATHOCTH OIMMCOK CBOAMUTCS K HYJIIO U MMEETCS BpeMsi, 4TOObl HabpaTh MaKCHUMyM
OaJIJIOB Ha JIETKUX 33JJaHUSX U COCPEAOTOUUTHCS Ha PelIeHUU 0oJiee TPYIHBIX, KOTOphIE
BHayaJje MPUIIOCH MPOIYCTUTb.

* IIpouecc yraapiBaHus paBUIbHBIX OTBETOB KEIATEIBHO CBECTH K MUHUMYMY, TaK
KaK 3TO YpeBaTo TeM, YTO oOydarouiuiics 3a0yJeT O IVIaBHOM: YMEHHUH HCIOJIb30BaTh
UMEIOIINECs] HAKOTIJICHHBIE B yUeOHOM IpOliecce 3HaHUs MO 00IIEeCTBO3HAHUIO, U OyAeT
HAJEAThCA Ha yaady. Eciii yBepeHHOCTH B NPABUJILHOCTH OTBETA HET, HO MHTYUTUBHO
NOSIBJSIETCS MPEANOYTEHUE, TO IICUXOJIOTM PEKOMEHIYIOT JOBEPSITh UHTYHUIIMH, KOTOpast
CUMTAETCS MPOSBICHUEM TIJIYyOMHHBIX 3HAHUN U OIbITA, HAXOJAIIMXCA HA YPOBHE
IIOJICO3HAHUS.

ITpu moaroToBke K TecTy MO (pU3UKE HE CIEAYyET MPOCTO 3ayYyUMBaTh, HEOOXOIUMO
NOHATH JIOTUKY HM3J0KEHHOI'0 Marepuajia. ITOMY HEMAJIO CIOCOOCTBYET COCTABIECHUE
pa3BEepHYTOIO IUIaHAa, TAOJIML, CXEM, BHUMATEJIbHOE M3y4yEHUE MaTepuaja 1o (QpU3uKe.
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Bonpmiyro momoms Oka3pIBalOT OMyOJMKOBAaHHBIE COOPHUKM TECTOB MO (puU3HKeE,
HHTepHeT-TpeHaXXephl, MO3BOJISIONINE, BO-TIEPBBIX, 3aKPENHUTh 3HAHUSA, BO-BTOPBIX,
IpUOOpPECTH  COOTBETCTBYIOIIME TICUXOJOTHMUYECKHE HABBIKM CaMOPETYJSIUU |
CaMOKOHTpoJisi. VIMEHHO Takue HaBBIKM HE TOJIBKO MOBBIMIAIOT 3(PPEKTUBHOCTD
MOJITOTOBKH, TIO3BOJISIIOT O0JI€€ YCIEIIHO BECTU ceOst BO BPEMsI BHITIOJHEHHS TeCTa, HO U
BOOOIIIE CIIOCOOCTBYIOT PA3BUTHIO HABBIKOB MBICIIUTEIBHON PaOOTHI.

Pewenue 3a0au

Urobsl pemieHue 3amad Mo (u3MKe HE BBI3BIBAIO 3aTPYAHCHUMN, MpeiJiaraem
ClIeIoBaTh NPHU PEUICHUH 000N 3ajaud CIEAYyIoIleld YHUBEPCAIbHONW HHCTPYKIMH.
COBeEpIIEHHO HE BaXKHO, HY’)KHO JIM PELINTH 33aJady Ha JIBW)KECHUE WIM y3HATh, KAKOE
KOJIMYECTBO TEIJIOTHI (Q BBIAEINUTCS B X0J1€ M300apHOro nporecca. JlaHHast HHCTPYKLMS
HE JIaCT OTBETa HAa KOHKPETHYIO 3a/1auy, HO MOKET CEJIaTh €€ pelieHne 00Jiee MpOCThIM
U OBICTPBIM.

- He cnemute u He nanukyite! Kax npaBuino, craHaapTHbIE 3a/1a4u OOJIBIINHCTBA
KypCOB pelIatoTcs B OJIHO WX ABa (HY JIaHO, TPH) JEHCTBUS, U HUYETO CBEPXCIOKHOTO
B HUX HET. [IepBbIM [1€710M BHUMATEIBHO IPOYUTANTE YCIOBUE 3a1a4U U OCMBICIIUTE, YTO
B Heil TpeOyeTrcss HallThH. O3HAKOMBTECh C MOXO0XKUMH MPUMEpPAMH PELICHUS 3a/1ad 110
buzuke.

- Tenepr MoxHO oQopmMisaTh «IAHO». AKKypaTHO BBINMILIUTE BCE 3aJaHHbIC
BEJIMYMHBI U HE 3a0bIBaiiTe 0 pa3MepHOCTIX. PasMepHOCTH BETUMYMH LieiIecooOpa3HO
cpa3y nepeBecTH B cuctemy CH, 4ToObI TOTOM HE 3aIyTaThCs B BHIYMCICHUSX.

+ Ouenp Baxubii NyHKT: PUCYHOK. BepHblil noscCHAIOIMN PUCYHOK K 3a7a4e —
9TO 3aJIOI yCIeéxa W NPAaBUIIBHOIO pelleHUs. Busyanusanus NaHHBIX OYEHb XOPOILO
MIOMOTaET, U HE CTOUT €€ HeA0OLeHUBaTh. [ loMHUTE, B pU3NUECKUX 3a1a4ax BEUHO YTOTO
MPOUCXOAUT - IMaiba JETUT TMOJ YIJIOM K TOPU30HTY, DJJEKTPOH OomOapaupyer
IJIACTUHY, WICATbHBINA ra3 coBepiaeT paboTy, OTEl U CbIH MEHSIOTCSI MECTAMU B JIOJKE
U Tak panee. Tak BOT, HE JICHUTECh W Hapucyite 310! Ilpuyem He mpocTo Tak, a ¢
YKa3aHHEM JIEUCTBYIOLIMUX CHUJ, BEKTOPOB CKOPOCTEM M IMPOYMX JAHHBIX B 3aJa4ye
BEJIMYVH.

- Temepp, KOrma BCA KapTHHA Yy HAc IIepel IVIa3aMM, CIEeAyeT IIOHATh, Ha
NPUMEHEHUHU KaKoro (pU3MYecKoro 3aKoHa MOCTpoeHo penieHue Bameit 3agaun. Yacro
9TO MOXHO y3HAaTb YMCTO MHTYUTMBHO. ECiaM B 3amade uAET pedyb O Telle, KOTOpoe
JIBHKETCS IO OKPY>KHOCTH, 4 HAUTU HY’KHO MOMEHT MHEPLIMM, OYEBUIHO, OTO 33/1a4a HA
UCIT0JIb30BAaHUE 3aKOHOB JTUHAMUKHU BPAILATEIbHOTO ABWXKEHUS. M eciau naH myTh U
BpEMsI, @ HAUTU HYKHO CPEIHIOI0 CKOPOCTh — 3TO, KOHEYHO, KHHEMATHKa. BO3MOXkHO,
COOTBETCTBYIOIIUN pa3zesl (PU3MKK HEMOCPEACTBEHHO NEpe] pelIeHUeM 3a7aun OyaeT
II0JIE3HO ITOBTOPUTH ITOBTOPHO.

- Hacrano Bpems nogymars, Kak MMEHHO HAaUTH UCKOMYIO BEJIMYMHY, 3HAs TO, YTO
MBI, COOCTBEHHO, 3HaeM. Jljii yJnoOCTBa MOXKETE pACIOJIOKHUTHh NEpe] TIJ1a3amMu
buszngeckue GopMyIIbl. ITO MOMOXKET OBICTPEE COOOPA3UTh, UTO OTKY/A BBITEKAET U KaK
HAXOJUTCH.
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- Pemenue nenecoodpasHo 3amnucaTh cHavasa B 001ieM, OykBeHHoM Buze. Dopmymy
¢ OykBaMM HY)XHO IPHUBECTH K MAKCHUMaJbHO MPOCTOMY BHJAY, IO BO3MO>KHOCTH
ynpoctuB ee. Ilocime 3Toro MoxeTe MoACTaBIATh YHUCIOBBIE 3HAYEHHS U MEPEXOIUTh
HENOCPEACTBEHHO K BBIYUCICHUSAM. B KOHIlE He 3a0yJabTe MPOBEPUTH PA3MEPHOCTD
NOJIy4YeHHOU (PU3HUECKON BETUYHUHBI. ECIIM HYKHO OBLIO HAWTH CKOPOCTH, a MOJTYYUIUChH
KHWJIOTPAMMBI, 3HAUUT, TJIe-TO B PELICHUH CclpsATanach omuOKka. byibTe BHUMATEIbHBI, U
BCE€ MOJy4YUTCS!

KoHneuHo, citydaercs v Tak, 4TO HaJ 33a/1a4eil IpUXOAUTCS MONMOTETh. bBIBalOT Takue
OpEILIKH, KOTOPbIE HE YJAeTCsl PACKOJOTh C MEPBOrO pas3a, 0COOEHHO 0e3 TOJIKHOIrO
OTIBITA.

Camocmosamenvras paboma

Kak oOyuvaromiemycsi TOTOBUTBCSA K CaMOCTOSITENIbHOU padoTe no ¢usuke? Kaxapiii
IPEenoJiaBaTeslb CTPEMUTCS K TOMY, YTOOBI €ro OOydaroIHecs Ha CaMOCTOSTEIbHBIX
paboTax M SK3aMEHaxX JEMOHCTPUPOBAIM BBICOKUI YPOBEHb 3HAHUH U, CIIEI0BATENIbHO,
NOJIy4aJId BBICOKHE OTMETKH. BakHa mpaBWiIbHAs MOJATOTOBKAa KOHKPETHO K KaXKJ10M
camMocTosTeNIbHOM paboTe. Kakue coBETbI MOXKET AaTh NpPENnoAaBaTesb M0 IOBOIY
MOJATOTOBKM OOYyYarOUIMXCsl K CaMOCTOSATEIbHOM pabote?

1. Bce Tembl 1 BOIPOCHI, KOTOPBIE BHIHOCSTCS HA CAMOCTOATENbHYIO, HY>KHO
pa3AeInuTh Ha 3 TPYIIIbL:

* XOpOUIO YCBOEHBI; * HY>KHO BHUMATEJIbHO TOBTOPUTH; * HAJ0 Pa300paTh U U3YUUTh
TiiareabHo. Cpa3y cTaHeT MOHATHO, YeMy TpeOyeTcs yAEeTUuTh O0JIblle BHUMAaHMUS.

2. Pazobpatbcs ¢ Teopueii. Het cMbIciia TpeHUPOBATHCS B PEIIEHUH 3a]1a4 110
dbusuKe, eciiv MPOYHO HE YCBOCH TeopeTUUeCcKuil Matepuail. 3yopexka naparpadon —
HE BBIXO/I, TYT BaXXHO, 4TOObI ObLIIO MOHMMaHKe cyTH uHpopmauuu. [Tocne npourenus
naparpadga 1mo HoBoM Teme, HaJio OTBETUTH Ha 3 Bompoca: * Uto 310 3a
sBneHue/nonsarue?  [louemy u KakuMm 00pa3oM OHO MPOUCXOIUT B peasbHocTU? * Kak
3TO SIBJIEHUE MOKHO BBIPA3UTh B BUAE (pU3HUECKO POpMyIIbI?

3. bonbie mpaktuku! Korga Teopusi ycBoeHa, MOXKHO MEPEXOIUTH K PEIICHUIO
3azay.

HUnousuoyanvuulil onpoc, ppormanvuwlii onpoc, beceda

YMeHne KpacuBO OTBEYATh HA BOIPOCHI, TAKXKEKAK U YMEHHE OT HHUX KPaCHUBO
YXOJUTh - XapAaKTEPU3YET YMHOTO, SPYAUPOBAHHOTO, TPAMOTHOTO MU TAKTUYHOTO
YeJI0BEKA.

OueHb BaXHO, B MEPBYIO OUepe/ib, MO0IaroJapuTh YeJ0oBeKa 3a OUeHbh HHTEPECHBIN,
3a7aHHbId UM Bonpoc. Ecimu Bonpoc, Ha Bam B3riisaa HE ABISETCS TAKOBBIM, TO MOYKHO
MOAYEPKHYTh  MOJOXKHUTEIBHYIO UYepTy CcoOecelHHUKa, XapaKTepU3YIOIIyl0  €ro
HAYUTAaHHOCTh, OCBEJOMJICHHOCTh, KOMIIETEHTHOCTh... Hampumep: «kak KpacuBO OBLI
3a7laH BOIIPOC...», «aBTOp TakKOro BOMpPOCAa, HAa CaMOM Jelie¢ CHEHHUATUCT B ITOU
OTpacCiu...» WIH JaXE «HE OXKUIAJI YCIbIIIATh TAKOW CEPBE3HBIM BOIPOC OT TAKOU
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CUMIATHYHOM Jambl...». Xopomo, eciu y Bac B «0Oaraxe» okaxercsa mnapy
HECTaHJIapPTHBIX (ppaz-0siaroapHOCTEN.

NMeHHO Takoe Havaso Bairero nuanora BEI30BET y ONIOHEHTA IPUATHBIE OLTYLIEHUS, YTO
MIOJIOKUTENBHO CKa)KeTCsl Ha OTHOoIeHUH K Bam. W, BO3MOXkHO, eciii OH He 10 KOHIa Oyner
yIOBJIETBOPEH BalmM 0TBETOM, HE CTaHET «3aBAJIMBAaThy Bac TOMOJHUTEILHBIMU BOIPOCAMHU
10 TACLUIUINHE ACTPOHOMMUS.

OTBeTHB Ha NOCTABJICHHBIN BOIIPOC, MOUHTEPECYUTECH, HA CKOJBKO YEJIIOBEK €r0
3a/laBaBIIMI yJIOBJIETBOPEH BalIMM OTBETOM — 3TO MOXKET CTaTh 3apOKICHUEM
UHTEepecHOM nuckyccun. M1 HaobopoT, eciiu Bbl HE 0OUeHb YBEpEHBI B CBOEH NIPABOTE, HE
JaBaiiTe MoBojAa JJis JabHEHIINX Oece].

Hy, u, koHeuHO ke, camas CJI0KHas CUTyauus, Korjaa Bel He 3HaeTe TOUYHOrO OTBETa
Ha [OCTAaBJICHHBIN Bompoc. B 3ToM ciryyae Bel Mmoxere:

BBICKAa3aTh IIyCKail U OIIMOOYHYIO, HO CBOIO TOUKY 3pEHUS, CKa3aB YTO-HUOYAb
BpoJie: «f TOUHO HE 3HaI0, HO AYMAI0, UTO...»; HOMPOCUTh

pa3penieHus NOCOBEIAThCA ¢ KOJUIETaMU;

MPOJIOHTUPOBATH CBOW OTBET (0T aHTJI. |0Ng — IITMHHEII), T.€. TaTh BO3MOXHOCTH ce0e
OTBETUTh HA HETO MO3XKE, C YKa3aHUEM TOYHOU AaThl U popmbl oTBeTa: «Ha maHHBIMI
MOMEHT $I HE MOT'Y TOYHO OTBETHUTb, HO S TOCMOTPIO JTOKYMEHTALMIO U YEPE3 HENEIIO
U3JI0KY CBOIO TOUKY 3PEHMS Ha CTPAHMLAX JIMLIEWCKOTO canTay.

I'maBHOE — HE OolTeCh BOMPOCOB, a TeM OoJsiee HelpaBWIbHBIX OTBETOB. HOT 14,
HaJIMYue COOCTBEHHON TOUYKHU 3PEHUS MOXKET ObITh OIIEHEHO JOCTAaTOYHO AOPOTO.

Jlabopamopnas paboma

VYsacHuTe 11e1b BhITIOIHEHUs padoThl. COCTaBbTE IJIaH JEUCTBUN, HEOOXOIUMBIX JIJIS
JOCTUKEHUS MIOCTABICHHOMN LEH.

[IpoBepbTe CBOIO MOJATOTOBIEHHOCTH K BHITIOJHEHUIO pa0OTHI, B CiIydae
3aTpyAHEHUI o0palaiTech K TEOPETUIECKOMY MaTepuaty yueOHUKa.

[IpoBepbTe HaTMYKME HA BaIlIEM JIAOOPATOPHOM CTOJIE HEOOXOAUMOTO
000pyI0BaHUS U MATEPHAJIOB.

O3HaKOMbTECh C OMUCAHUEM JabopaTopHOM paboThl. Eciu BO3HUKIN COMHEHUS,
MPOKOHCYIBTUPYHUTECh y TpemojaBarenss wiu Jjabopanta. Eciam BompocoB HeT,
NPUCTYIalTe K padore.

Bnauasne 3anuiure B T€Tpaab 1aTy, HOMEp paboThl, TEMY, IIEJIb U TIEPEUYCHb
MPUMEHSIEMOTO 000PYA0BaHUS.

Kpatko onummmTe X0/ 3KCIIepUMEHTa, B CIydae HEOOXOAMMOCTH pACCUUTANTE TIEHY
JeJIeHUs IIKalbl U3MEPUTENBbHOTO Tpubopa, Hapucyiite cxemy. Obnymaiite padoTy,
3aTEM MPUCTYNANUTE K €€ BBIIIOJIHEHUIO.

B mporiecce BBIMOTHEHUS SKCIIEPUMEHTA 3aMOTHSINHTE TaOIUITy pe3yabTaTOB
W3MEPECHUM U BBIYMCIICHUN.

Hcnonp3ys pacuéTHyio (opMyiTy, BRITTOJTHUTE HEOOXOUMBIE PACUETHI, OTIPEICTUTE
OTHOCHUTENBHYIO MTOTPEIIHOCTb, 3AMUILINTE BCE BEIYUCICHUS B TETPA/Ib.

CdopmynupyiiTe BRIBOIBI HA OCHOBAHHUH TTOTYYEHHBIX PE3YJIBTATOB, 3AMUIINATE UX B
terpaau. [Ipu 3aTpyiHeHUN MOXKETE UCTOIb30BATh CIAEAYIOIINE POPMYIUPOBKHU:
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- TOJY4YWJI HABBIKU UCCIIE0BAHMS;

- TIO3HAKOMWJICA ¢ MpUOOpamMu K JJaHHOM JJabopaTopHOM padboTe, mpruoodpe
HaBBIKH paOOTHI C HUMU;

- Hayywics Mojiydath pabouyto hopmymy JJIs pacuera onpeneasieMoil puznu
YECKOM BEJIMUMHBI;

- Hay4ywiIcs coOMpaTh JIEKTPUUYECKYIO IIETTh 110 TOTOBOM CXEME;

- Hay4WICS BBIUUCIATH CPEHEE 3HAUCHHUE SKCIIEPUMEHTAIbHBIX JIaHHBIX;

- HAYYWICS, CPAaBHHBAS MOJYICHHOE IKCIIEPUMEHTAILHOE 3HAUCHHE
(bu3HUecKoi BEIMYUHBI C TAOIUYHBIMU JaHHBIMH, ONIPEIEISATh MaTepual, U3
KOTOPOTO CJICNaHbl HCCIEAYEMBIE TEa.

B koHIIe 3aHSATHS TPUBECTHU B MOPSIIOK CTOJI U CATh pabodee MEeCTO
MIPETOAABATEII0 WK JaO0paHTy.

Konmponvnasa paboma

KonTtponrHast paboTa sBisIeTCS OJHOM M3 COCTABISAIONIUX YUYEOHOM NESITEIbHOCTH
oOyuarolerocs o OBJIaIeHUI0 3HaHUAMU. K ee BBIIOJIHEHNI0 HE00X0JUMO MTPUCTYIUTh
TOJIBKO MOCJIE U3YYECHHS TEM TUCLUUILIINHBI.

[lenbto KOHTPOJIBHOM pabOThl SBISETCS OINpPEAETCHUs KadyecTBa YCBOEHUS
JEKIMOHHOTO  Marepuajga W  4YacTh JIUCUMIUIMHBI, TpeIHa3HAaYeHHOW NS
CaMOCTOSITEJIBHOTO U3YUYECHHUS.

3anayu, cTodlMe nepea 00yJyarouMes PY NOATOTOBKE U HAITUCAHUU
KOHTPOJILHOM paboTHI :

1. 3akperuieHHe MOJYyYEHHBIX paHee TEOPETUUCCKUX 3HAHUM;

2. BbIpaOOTKAa HABBIKOB CAMOCTOSITEIILHON pabOTHI,

3.  BBISICHEHHE MOATOTOBIEHHOCTH O0YUaIOMIETocs K Oy ayIieil mpakTUYeCKOM
pabore.

KoHTposibHbIE  paboOThl  BBINOJHSIOTCS B AyAMTOPUHU, TMOJ  HAOIIOJEHUEM
npenojaBarenss. TeMa KOHTPOJbHOW pabOThl M3BECTHA M MPOBOJUTCA OHA 10
CPaBHUTEJIBHO HETABHO U3YYEHHOMY MaTepuaiy.

[IpenonaBatenb TOTOBUT 3aaHusl OO MO BapuUaHTaM, JTUOO MHAMBUAYAIbHO AJIS
Kaxzaoro oOyuatomerocs. [lo conepkanuto paboTra MOXKET BKJIHOYATh TEOPETHUECKHI
MaTepual, 3aJadd, TeCTbl W T.I. BHIMOJHEHHIO KOHTPOJIbHOW pabOThl MPEAIIECTBYET
WHCTPYKTaX MPENOJaBaTelIs.

KintoueBbiM ~ TpeboBaHMEM  MpPU  TNOATOTOBKE  KOHTPOJBHOM  paboThI
(camocTosTeTLHON PabOTHI) BHICTYHAET TBOPUYECKUM MOJX0/, YMEHHE 00pabaThIBaTh U
aHANMM3UPOBaTh WH(MOPMAIMIO, NeJaTh CaMOCTOSITEIIbHBIC BBIBOJBI, OOOCHOBBIBATH
1enecoo0pasHocTh U 3PGEKTUBHOCTh TMpeiaraéMbIX PEKOMEHJAIUM W perieHui
npo6iieM, 4E€TKO U JOTMYHO M3JIaraTb CBOM MbICIU. [10ArOTOBKY KOHTPOJIBHON pabOTHI
clelyeT HayMHaTh C TMOBTOPEHUSI COOTBETCTBYIOLIEIO pasjiena yuyeOHUKa, Y4EOHBIX
OCOOUH 10 TAaHHOHM TeMe M KOHCTIEKTOB JICKITUH.
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OueHoynble MaTepHaJbl IPU (POPMHUPOBAHNM padoyeld NPOrpaMMbl
aucaumanabl O0/1.10 dusuka

CamocrosiTesibHas padota no teme « Kmnemarukay. apuant-1

1. Onpenenutp cuily TSKECTH, ACHUCTBYIONIYIO Ha Teso maccoi 700r.

2. Haitnure ECTKOCTh MPYKUHBI, KOTOpast o aericTBueM cuiibl 5 H ymmaunacek
Ha 0,5 cm?

3. JlepeBsiHHBIN OpyCOK Maccoii 2 KT TSHYT C TOMOIIBIO MPY>KUHBI &KECTKOCTHI0 100
H/m. koapdurment tpenus 0,3. Haiinure yimmHeHnE TIPYKUHBI.

4. Bpycok JISKHT Ha CTOJIC. YKaXUTE Ha PUCYHKE CHITY TSDKECTH U CHITY YIPYTOCTH,
JIEUCTBYIONIYIO Ha 3TOT OPYCOK U Bec OpycKa.

BapHaHT-2

1. Onpenenuth Maccy Tela, €CJIM Ha HETO JeUCTBYET cuiia Tsikectu 7 H.

2.0npenenuTe CUly YIpyrocTH NpyKuHbI xkécTkocThio 20 H/M, ecniu oHa yaiimHuIach
Ha 10 cm.

3. Ha ckonbpko yuIMHUTBCA NIpyx’UHA )kEcTKOCThio 40 H/M npu nogusTim rpysa
Maccor 400r ¢ TOMONIBIO 3TOW MPYKUHBI?

4. bpycok 51e)KAT Ha HAKITOHHOM MOBEPXHOCTH. Y KQXKUTE HA PUCYHKE CHILY TSKECTH
U CUIY yIIPYTOCTH, ACHCTBYIOIIYIO Ha 3TOT OPYCOK U BeC Opycka.

BapUaHT-3

1. Onpenenuthb cUiTy TSKECTU JEHCTBYIOUTYIO HA aBTOMOOUIIb Maccoif 2 T.

2. OnpeaenuTh CHITy YIPYTOCTH, BO3HUKAOIIYIO MTPH CKATHH MPY>KUHBI HA 15 cM, ecim
KECTKOCTH TPy )uHbI paBHa 200 H/Mm.

3. HaiiTu ynnvHeHue npyK1UHbI, BOSHUKAIOIIEE MO/ ICUCTBUEM MOJIBEIICHHOTO K HEM
rpy3a maccoii 300 r, eciu x€cTKOCTh Npy>kuHbI paBHa 1500 H/m.

4. I'py3 BecUT Ha MpYyKUHE. YKAKUTE Ha PUCYHKE CHITY TSHKECTH U CHITY YIIPYTOCTH,
JEUCTBYIOLIYIO Ha 3TOT IOJIBEC U BEC MOJBECA.
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CamocrosTe/IbHas paﬁoTa no Teme: «3axkonbl HbloToHa».

B-1

1.Bei6epute popmynupoBky 1 3axona Herotona?

A) YckopeHue Tena 3aBUCUT NPSIMO MPONOPIUOHAIBHO OT CHJIBI JEHCTBYIOLIEH HA TEJIO
1 00paTHO MPOMOPIUOHAIBHO OT MAaCChl Tea.

b) Besikoe Teno coxpaHsieT COCTOSHHUE MOKOS WM PAaBHOMEPHOTO PSIMOJIMHENHOTO
JBHKEHUS 110 TE€X IOp, IIOKA HA HETO HE JIEUCTBYET CUJIA.

B) IIpu m1060M B3aMMOJEHCTBUY TEJ BO3HUKAIOT ABE CUJIBI paBHbIE IO MOAYIIIO HO
IIPOTHUBOIIOJIOKHBIE 10 HAIIPABJICHHUIO.

') JIroOble 1Ba Tena MPUTATUBAIOTCA APYT K IPYTY C CUIION MPONOPLHUOHAIBHON Macce
ATUX T€J U 0OOPATHO MPOMOPIMOHAIBHO KBaIpaTa PACCTOSHHS MEXK1y HUMHU.

2. Yro Takoe cuna?

A) Mepa UHEPTHOCTH Tea.

b) dbuszuueckas BenuumHa, KOTOpasi IOKa3bIBa€T KaK U B KAKOM HAMPABIICHUU OJHO TEJIO
JIEUCTBYET HA APYTOE.

B) cBOICTBO Te€J COXpaHITH COCTOSTHUE TTOKOS MJIM PABHOMEPHOTO MPSAMOJIUHEHHOTO
JIBYDKCHUS.

3. Teno maccoit 200 r auxkeTcs ¢ yckopenue 15 m/c?. Kakas cuia IeiicTByeT Ha TejIo ?

A) 3000 H b)3 H B) 300 H IN75H

4. Ha teno maccoii 2 kr nerictByet cuia paBHast 150 H. C kakum ycKOpeHueM JABUKETCS
TeNno?

A) 300 m/c? B) 75 m/c? B) 30 m/c?

5. 2 3akoH HproTOHA — 3TO 3aKOH?

A) 3aKOH UHEPTHOCTH

b) 3aK0H BCEMUPHOTO TATOTEHUS

B) 3akoH nuHaAMUKH

I') neiicTBUA U TPOTUBOIECHUCTBHUS

B-2

1.Bribepute popmynupoBky 2 3akona Herotona?

A) YckopeHnue Tena 3aBUCUT IIPSIMO MTPONOPLUUOHAIIBHO OT CUJIbI JIEUCTBYIOIIEN HA TEJIO
¥ 00paTHO MPOTIOPITMOHAIBHO OT MAaCChI TeJa.

b) Bceskoe Teno coxpaHsieT COCTOSIHUE MOKOSI WJIM PAaBHOMEPHOTO MPSIMOJIMHENHOTO
JBHM>KEHUS 1O TEX IOP, IOKA HA HETO HE IEHCTBYET CUJA.

B) IIpu nro60M B3aMOEHCTBUY TET BOSHUKAIOT JIBE CHJIBI PABHBIE TI0O MOYJIIO HO
MIPOTUBONOJIOKHBIE IO HAITPABJICHUIO.
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') JItoObie nBa Tena NPUTATUBAIOTCS APYT K APYTY C CUIION MPONOPLMOHATIBLHON Macce
ATUX TEJ ¥ 0OPATHO MPOIOPIIMOHAIEHO KBaIpaTa pacCTOSHUS MEKTy HUMH.

2. Yrto Takoe macca?

A) Mepa UHEpTHOCTH Tella.

b) dbuszuueckas BennumHa, KOTOpasi MOKa3bIBAET KaK M B KAKOM HAIPABJICHUH OJHO TEJIO
JICWCTBYET HA IPYTOE.

B) cBolcTBO Tes COXpaHATh COCTOSTHUE TIOKOSI MJIM PABHOMEPHOT'O MPSMOJIMHEMHOTO
JIBHOKCHUS.

3. Teno maccoit 200 kr aBukeTcs ¢ yckopenue 15 m/c?. Kakas cuia neiicTByer Ha Teno?

A) 3000 H b)3 H B) 300 H IN75H

4. Ha teno maccoii 5 kr nerictByet cuna paBHast 150 H. C kakum yckopeHueM JABUKETCS
TE€H0?

A) 300 m/c? B) 75 m/c? B) 30 m/c?

5. 3 3akoH HprotoHa — 310 3aK0H?

A) 3aKOH HHEPTHOCTHU

b) 3aK0H BCEMUPHOTO TATOTCHUS

B) 3akoH nuHaAMUKH

') nmelicTBUS U IPOTUBOJACHCTBHS

B-3

1.BriGepute popmynupoBky 3 3akona HeroTona?

A) YckopeHue Tena 3aBUCUT NPSIMO MPONOPIUOHAIIBHO OT CUJIBI JEHCTBYIOLIEH HA TEJIO

¥ 00paTHO MPOMOPIMOHAIBHO OT MACChlI TeJa.

b) Bcesikoe Teno coxpaHsieT COCTOSIHUE MTOKOS WM PABHOMEPHOTO HPSIMOJIMHETHOTO

JBH>KEHUS 10 T€X MOP, OKA HAa HETO HE ACHCTBYET CUJIA.

B) [Ipu nro60M B3auMOJEHCTBUM TEJT BOSHUKAIOT JIBE CUJIBI PaBHbBIE TIO MOJYJIIO HO

IIPOTUBOIOJIOKHBIE IO HAIIPABJICHHUIO.

') JItoOwie Ba Tenma MPUTATUBAIOTCS APYT K APYTY C CUIION MPOMOPIIMOHATIBFHON Macce

ATUX TEJ U 0OPATHO MPOMOPIIMOHAIBHO KBaIpaTa PACCTOSHUS MEX1y HUMHU.

2. Uto Takoe uHepuus’?

A) Mepa UHEpTHOCTH TeJa.

b) dbusuveckas BenmnumHa, KOTOpasi TOKa3bIBAET KaK U B KAKOM HAMPABIICHUU OJHO TEJIO

JNIEUCTBYET HA APYTOE.

B) cBoICTBO TeN COXpaHATh COCTOSTHUE TIOKOSI MJIM PABHOMEPHOT'O MPSIMOJIMHEMHOTO

JIBYKCHUS.

3. Teno mMaccoii 5 kr gBuxkeTCs ¢ yckopenue 15 m/c?. Kakas cuna feiicTByeT Ha Teno?

A) 750 H b)3 H B)30H IN75H

4. Ha Teno maccoii 0,5 kr aeiictyet cuina paBHas 150 H. C kakum yckopeHreM
IIBUKETCS TEJIO?

A) 300 m/c? B) 75 m/c? B) 30 m/c?

5. 1 3akoH HproTOHA — 3TO 3aKOH?

A) 3aKOH UHEPTHOCTH
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b) 3ak0H BCEMUPHOTO TATOTEHUS
B) 3akoH nuHaMuKH
') neficTBUS U MPOTUBOACHCTBUS

B-4

1.Beibepute popmynupoBky 2 3axona Herotona?

A) YckopeHue Tela 3aBUCUT HPSIMO MPONOPLUOHAIBHO OT CUJIbI JEHCTBYIOLIEN HA TEJI0

1 00paTHO MPONOPLUUOHAIBHO OT MAaCChI TENA.

b) Besikoe Tenno coxpaHsieT COCTOSIHUE MTOKOSI WJIM PABHOMEPHOTO MPSAMOJIUHENHOTO

JBUKEHUA 10 T€X NOp, IOKA HA HETO HE JICUCTBYET CUJIa.

B) Ilpu m060M B3anMOI€MCTBUU TEJT BOSHUKAIOT JBE CUJIbI paBHBIE IO MOJIYJIIO HO

MPOTUBOIOJIOKHBIE TTO HAIIPABJICHUIO.

') JItoOwie Ba Tena MPUTATUBAIOTCS APYT K APYTY C CUIION MPOMOPIIMOHATIBLHON Macce

ATUX TEJ U 0OPATHO MPOMOPIIMOHATIEHO KBaJIpaTa pacCTOSHUS MEKTy HUMH.

2. Yto Ttakoe macca?

A) Mepa UHEpTHOCTH Tela.

b) ¢usnueckas BenmmunHa, KOTOpasi MOKa3bIBAET KaK U B KAKOM HAMPABIIEHUU OJHO TEJIO

JIEUCTBYET HA APYroe.

B) cBOICTBO Te€J COXpaHITH COCTOSTHUE TTOKOS MJIM PABHOMEPHOTO MPSAMOJIUHEHHOTO

JBH>KCHUSL.

3. Teno maccoit 10 xr gemxkercs ¢ yckopenue 15 m/c?. Kakas cua qeiicTByeT Ha Teo?

A) 150 H b)1,5H B)I1SH IN25H

4. Ha teno maccoit 8 kr nerictByeT cuia paBHas 80 H. C kakum ycKOpeHUeM JBUKETCS
TENO0?

A) 8 m/c? B) 10 m/c? B) 1 m/c?

5. 3 3akoH HeroTOHA — 3TO 3aKOH?

A) 3aKOH UHEPTHOCTHU

b) 3aKkOH BCEMUPHOTO TATOTEHUS

B) 3akoH nuHaMuKH

I') neiicTBUA U IPOTUBOIECHCTBHUS

CamocrosiTesibHAsA padoTa nmo reme:
«3aKOHBI COXpAHEHHUS] B MEXaHUKE.

1 BapuanT

1.ITo kako#t GpopmyIie clieayeT pacCUUTHIBATh padoTy cHitbl F, eciii Mex 1y HalpaBICHHEM CHITBI U
nepemMenieHus S yroi a. ?
A) (F/S)-cosa b) F-S-sina B) F-S-cosa I') (F/S)- sina
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2.Ha pucyHke npecTaBieHbl TpU BapHaHTa B3aMMHOI'O PACIIOJIOKEHHSI BEKTOPOB cuibl F,
NEHCTBYIOIIEH Ha TeJIo, U epeMenieHus Tena S. B kakom cinyuae padora cuibl F oTpuniatenbaa ?

F
F F

A) 1 b) 2 B) 3 I') Hu B omHOM M3 ciyyaes 1-3

3.Beibepute u3 npuUBEIEHHBIX HIDKE HA3BAHUE €MHUIIBI H3MEPEHUS MOIITHOCTH
A) HeroToH b) Ixxoynb B) Barr I') Kunorpamm

2. YeMy paBeH MMITYJIbC TeJla MACCOM 2 KT, IBHKYLIETOCS CO CKOPOCTBIO 3 M/C ?
A) 1,5 xr-m/c B) 6 xr-m/c B) 9 xr-m/c I') 18 kr-m/c

3. Kakas (u3nueckas BeJMYMHA paBHA IPOU3BEICHUIO CUIlbl F Ha Bpems t eé neiicTBus ?
A) UMITYJIbC CUJIBI b) MomeHT cunbl B) pabota cunmet ') mmedo cuibl  J) mpoeKIus Cuitbl

4. Tlpyxuna xéctkocthio 1000 H/M pacTsanyTa Ha 4 cM. KakoBa noTeHIManbHas SHEPTHUs YOPYToi
nepopManuu Npy>KuHel ?
A) 4-10° Ik b) 80 JIx B) 40 Tx I') 1,6 1x ) 0,8 JTx

7.Kak u3MeHUTHCS MOTEHIMAIbHAS YHEPT U TeJa, MOAHITOro Haja 3eMiIEN Ha BBICOTY 2 M IIPU
YBEJIMUEHUH BBICOTHI HA 4 M ?
A) He U3MEHUTCA b) yBenuuutes B 3 paza  B) yBenuuuTtcs B 2 pasza I') yBenmmuurces B 4 pasza

8. Kak n3MEeHNUTbCA KMHETUYECKasl SHEPTHs Teja IIPU YBEJIMUYEHUHU €TI0 CKOPOCTH B 2 paza ?
A) He U3MEHUTCS b) yBenuuurcs B 6 pas3 B) yBenuuutcs B 4 paza I') yBenuuures B 12 pa3

9.Kakoii BBICOTBI JOCTUTHET TEJI0, OPOIIEHHOE 10 BEPTUKAIIN BBEPX C HAYAILHOU CKOPOCThIO 20 M/C ?
A)2wm b) 20 m B) 40 m I') 400 m

10.Kakoe u3 BBIpa)KE€HHI COOTBETCTBYET 3aKOHY COXPAHEHUs UMITYJIbCa JJIsl CIIy4dasi B3aUMOJEHCTBHS
JBYX Tei ?

A)P=mv B)Ft=Am-v B)mivi+Myv=mior'+mevy  T) mivi?

m2v22  Mui? Mz’

+ = +

2 BapHaHT

1.Kak Ha3bpIBaeTcst pu3uuecKasi BeIMUMHA, paBHast IPOU3BEICHUIO MOJTYJISl CUIIBI HA MOJTYJTh
NEPEMELIEHHS U Ha KOCUHYC yIJIa MEXAY BEKTOPAMHU CUJIbI U IIEpEMEIEHUs 7

A) umniynbe cuiibl - B) ummynibce Tena B) momenT cuner - I') pabota cubl J1) mpoeKIusi CHITbI

56



2.Ha pucyHke npecTaBieHbl TpU BapHaHTa B3aMMHOI'O PACIIONIOKEHHSI BEKTOPOB CcHJIbl F,
JIeMCTBYIOIIEH Ha Telo, U epeMenienus Tena S. B kakom cimyyae padorta cuiiel F monoxxurensha ?

F
F F

A) 1 b) 2 B) 3 I') Hu B omHOM M3 ciyyaes 1-3

3.1I3 npuBeAEHHBIX HUXKE STUHUI] M3MEPEHUS (PU3MUECKUX BEIIMYUH BBIOCPUTE SAMHUILY U3MEPEHUS
MOIITHOCTH:
A)l Hwm b) 1 JIx/c B) 1 m/c? I 1 JIx

4. Yemy paBeH UMITYJIbC YenoBeKa Maccoi 60 kr, Oerymiero co ckopoctbio 10 m/c?
A) 6 Kr-M/C b) 70 kr-m/c B) 600 kr-m/c I') 8 xr-m/c

5. Kakoe BbIpaxkeHHe onpeesnseT UMIYJIbC CUIIbI 7

A) m/2 b) mv B) F-t INm-a

6. KakoBa moTteHnuagpHas SHEPrys KHUTH Ha CTOJIE OTHOCUTENHHO YpoBHs nona ? Macca kuuru 500 T,
BBICOTA cToNa 80 CM, YCKOpeHHe CHtbl Tsikectn 10 m/c? ?
A) 4-10 2 Tx B) 4 JIx B) 4-10% JTx ') 4-10% Ix 1) 4-10° Tx

7.Kak U3MEHUTHCSI KWHETHYECKask SHEPTHS TeJla IIPU YBEJIMYEHUH €ro CKOPOCTH B 3 pasa?
A) He U3MEHUTCA b) ysenmuuurtcsa B9 paza  B) yBenuuntcs B 3 paza  I') yBenuuures B 27 pasza

8. [IpyxuHa xéctrocThio K mox neiictBrem cuibl F pactsaynacs Ha X M. KakoBa noTeHnumanbpHas
SHEpPrus yrnpyrou aepopManuu IpyKUHbI ?
A) k-x B) k-x? B) k-x/2 ) k-x%/2 ) m-g-h

9.Teno mamaer ¢ HEKOTOPOW BBICOTHI HAJl 3eMJIeH. B MOMEHT nafieHus1 Ha 3eMJII0 CKOPOCTh €ro paBHa
30 m/c. C xaKkoif BHICOTHI yIaJo TEJO ?
A)ISwMm b) 150 m B)45m )90 m

10.Kakoe 13 BbIpaX€HHI COOTBETCTBYET 3aKOHY COXPAHEHHUS UMITYJIbCA TS CIIydas B3aUMOJEHCTBUSA
JBYX T€N ?
A) Ft=mv2-m b) P=m-v

B) mivit+ m2-v2= my-u1’+ mz2v2”
) mirviz m2v22 mMivi2 mM2v22

+ = +
2 2 2 2
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CamocrosiTesibHasi padora o teme: '"'I'a3o0Bble 3aKOHBI'".

1 BapuanT

Bormpoc

A

B

C

MeToabI OITUCaHNA
B3aNMOJEUCTBUSI
YACTHUII

TepMOI[I/IHaMI/ILIeCKI/Iﬁ

MOJ CKy.]'IHpHOKI/IHeTI/ILIeCKI/Iﬁ

MOJIEKYJISIPHBIN

Haunmenpmast
YyacTHIIa BEIIeCTBA,
criocoOHas K
CaMOCTOSITEIbHOMY
CYIIECTBOBAHUIO U
COXpaHSIoIas
XUMHUYECKHEC
CBOMCTBA ATOI'0O
3JIEMEHTA

MIPOTOH

aToOM

MOJICKYJIa

OcHOBHOE
nonoxeane MKT

BCE BELIECTBA
COCTOSIT U3 MOJICKYIL,
MEXIy KOTOPBIMH
€CTb IIPOMEKYTKH

BCE BEILIECTBA COCTOST U3
aTOMOB, Ha HUX
JIEUCTBYIOT CHJIbI
MPUTSKCHUS

BCE MOJIEKYJIBI
pacnaznaroTcs Ha
OTJIEIIbHBIE
aTOMBI

Macca oqHOro MoJif
BEILIECTBA

MOJISIpHAsl Macca

MOJIb

KOJINYECTBO
BelleCTBa

dopmyna
ONIPEAEIICHUS

KOJIMUECTBA
BEIIlECTBa

v=m/M

v=m- M

v=m - Na

Ennnuna nsmepenus
MaJISIPHOM MAaCChI

KI'/MOJIb

/MOJIb

MOJIb

dusnyeckas
BEJIMYMHA, KOTOpAs
XapaKTEPU3YET YUCIIO
MOJIEKYJI WJIK ATOMOB
B TEJE K YUCIY
YaCTHI]

MoOJIIpHast
Macca

MOJIb

KOJINYECTBO
BeEIECTBA

IlocTosiHHas
ABorapnao

6,02-10%% momp™?

8,31 JIx/ monb K

1,38-1023 /K

CkopocTb
OpOYHOBCKOTO
JBIKEHUS HE
3aBUCHUT OT

TEMIEPATypPhl

arperaTHoOro COCTOSHUS
BEIECTBA

OT pa3Mepa u
MacChl YaCTHII
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10 | Yucno monexkyn B 1 MOJISIpHAsi Macca MOCTOSTHHAsT ABOTaJIpo IJIOTHOCTH
MoJIe J1F000ro BCINECTBA
BEIIECTBA

2 BapUaHT
Ne Bormpoc A B C
1 | OCHOBOIIOJIOKHHUK JlomonocoB M.B. | Jlrogeur boneiman|  Pobept bpoyn
MOJICKYISIPHOKUHETHYECKOM
TEOPHH
2 | Hanmenspmas yactuia
XAMHYECKOTO BEIISCTBA IPOTOH aTom MOJIEKYJIA
3 | ®opmyna onpeneneHus
KOJIMYECTBA BEIIECTBA v=m/M v=m-M v=m - Na
4 | [locrosiHHas ABorapao
6,02:10% moms? | 8,31 [/ moms-K | 1,38-1072% JIm/K
5 | Ckxopoctb qud¢ysun TEMIIEPaTyphbl arperaTHoro OT pa3mepa
3aBUCHUT OT COCTOAHUA MaCChI HaCTHUIL
BCIIIECCTBa
6 | Ennauna usmepeHus KI'/MOJIb I/MOJIb MOJIb
MaJIIPHOM MacChl
7 | ®dusnyeckas BeJIMYMHA,
KOTOpasi XapakTepusyer MOJsipHast Macca MOJIb KOJINYECTBO
YHCJIO MOJIEKYJ UJIA ATOMOB BemlecTba
B Te€JI€ K YMCJTY YaCTHIL
8 OCHOBHOC TTIOJIOKCHUC BC€ BCIICCTBA BC€ BCIICCTBA BCC MOJICKYJIbL
MKT COCTOAT U3 COCTOAT U3 pacmagaroTcs Ha
MOJICKYJII, MCXKOY aTOMOB, Ha HUX OTJEIbHBIE ATOMBI
KOTOPBIMHU €CTh JACUCTBYIOT CUJIbI
IIPOMEKYTKH MMPUTAKCHUA
9 | Macca ogHOTO MOJIA
BellleCTBAa MoJsipHasg Macca MOJIb KOJAYECTBO
BCUICCTBA
10 | [IpoHMKHOBEHHE MOJICKYJT OpOyHOBCKOE MOJICKYJISIPHOE nnddy3usn
OJIHOT'O BEIIeCTBA B IlpyTOG IBHUXKCHUC B3aNUMOJACUCTBUC
3 BapuaHT
Ne Bomnpoc A B C
1 | Eaununa usmepeHus KI/MOJIb I/MOJIb MOJIb

MaJIIPHOM MacChl
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[Tocrosinnas ABorapao

6,02:10%% mounp™

8,31 I/ monb-K

1,38-102 JIw/K

3 | Haumenbinas yacTtuia
XAMHAYECKOTr'O BELIECTBA IPOTOH arom MOJIEKyJIa
4 | Yucmo monekyn B 1 Mose MOJIIpHAsl Macca HOCTOSIHHAS IUIOTHOCTh
T000TO BEIIECTBA ABoraapo BEIIleCTBa
5 | ®opmyina onpeneneHus
KOJIMYECTBA BEIIECTBA v=m/M v=m-M v=m"- Na
6 | Haumenbinas yactuiia
BEIIICCTBA, CITOCOOHAS K TIIPOTOH aToM MOJIEKy/Ia
CaMOCTOATEIIEHOMY
CYIICCTBOBAHUIO
COXpaHAOIIas XUMAYECKUE
CBOWCTBA 3TOr'0 AJIEMEHTA
7 | ®usnyeckas BeJIUYMHA,
KOTOpasi XapaKTepU3yeT MOJisipHat Macca MOJIb KOJINYECTBO
YK CJIO MOJICKYJI WIIU BCICCTBA
aTOMOB B TEJI€ K YUCILY
YaCTHUILL
8 | CkopocTh OPOYHOBCKOTO TEMIEePaTypbl arperaTHoro OT pa3Mepa u
JIBIDKCHUS 3aBUCUT OT COCTOSIHHS MacChl YaCTHII
BEIIECTBA
9 | Macca ogHOTO MOJIS
BEILICCTBA MOJIIpHad Macca MOJIb KOJINYECTBO
BEIIECTBA
10 | OCHOBHOE TOJIOKEHUE BCE BEIIECTBA MOJIEKYJIBI B BCE BEILECTBA
MKT COCTOSIT M3 aTOMOB, BEIIECTBAX COCTOSIT W3
Ha HUX JIEHCTBYIOT HENPEPHIBHO 1 MOJIEKYJI, MEXIY
CHUTBI TIPUTSDKEHHS OecropsI04HO KOTOPBIMH €CTh
JIBUKYTCS IPOMEXYTKH
4 BapuaHT
Ne Bomnpoc A B C
1 | Haumensbias yactuna
BEIIIECTBA, CITIOCOOHAS K IPOTOH aroMm MOJIEKYJIa

CaMOCTOATCIIbHOMY
Cym€CTBOBAHHUIO U

COXpaHgromas XuMHUICCKUC

CBOMCTBA ATOI'0 DJICMEHTA
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2 | ®usznueckas BeIUYMHA,
KOTOpasi XapaKTepU3yeT MOJIsIpHad Macca MOJIb KOIIMYECTBO
YHCJIO MOJIEKYJI WJIM aTOMOB BeILCCTBA
B TeJIe K YHUCITY YaCTHI]
3 | Haumewnsbmias gactuma
XHUMHYECKOT'0 BEIIECTBA IPOTOH aToM MOJICKyJIa
4 | OCcHOBHOE IIOJIOKEHHE BCE BEIIIECTBA BCE BEIIIeCTBa BCE MOJICKYJIbI
MKT COCTOAT U3 COCTOAT U3 pacnagaroTcs Ha
MOJICKYJI, MCXKOY aTOMOB, Ha HUX OTIEJILHBIE ATOMBI
KOTOPBIMU €CTb ACUCTBYIOT CUJIBI
MIPOMEXKYTKHU [PUTKCHUA
5 | ®opmyna onpeaeacHus
KOJIMUECTBA BEIICCTBA v=m/M v=m- M v=m - Na
6 | Eqununa namepenus KI'/MOJIb I/MOJIb MOJIb
MaJIIPHOM MacChI
7 | Cxopocts auddy3un  He TeMIepaTypbl arperaTHoro OT pazmepa u
3aBUCHUT OT COCTOAHUA MaCChI HaCTHUIL
BCILICCTBA
8 | Ilocrosinnast ABorapao
6,02-10%% momp™ 8,31 JIx/ monp K 1,38:10% Ix/K
9 | Macca oJTHOTrO MOJIS
BEIIECTBA MOJIAIpHAA Macca MOJIb KOJIMYECTBO
BCIIICCTBA
10 | Yucno MOJICKYH B 1 Moute MOJISIpHAsE Macca MMOCTOSIHHAS IIOTHOCTD
r000T0 BEIECTBA ABorazipo BemecTsa
Tabmura Ne2
I1110THOCTH p HACBIIIEHHOT0 BOASHOIO NAPA NPH Pa3JIMYHbIX TEMIIepaTypax
t, °C p, 10 3 kr/m® t, °C p, 10 3 kr/m®
-10 2,14 16 13,6
-5 3,24 17 14,5
-4 3,51 18 15,4
-3 3,81 19 16,3
-2 4,13 20 17,3
-1 447 21 18,3
0 4,80 22 194
1 5,20 23 20,6
2 5,60 24 21,8
3 6,00 25 23,0
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4 6,40 26 24.4
5 6,80 27 25,8
6 7,30 28 27,2
7 7,80 29 28,7
8 8,30 30 30,3
9 8,80 40 51,2
10 9,40 50 83,0
11 10,0 60 130,0
12 10,7 80 293
13 11,4 100 598
14 12,1 120 1123
15 12,8 160 3259
200 7763
1.I110THOCTE BelecTB
TBepable Tena
108 kr/m® 108 kr/m®
ANOMUHUN 2,7 | Onoso 7,3
T'epmannit 5,4 | CBunern 11,3
Kpemmmii 2,4 | Cepebpo 10,5
Jlen 0,9 | Cranb 7,8
Mens 8,9 | Xpom 7,2
Huxpom 8,4
Kugkoctu
10% kr/m® 103 kr/m®
Bensun 0,70 | Hedts 0,80
Bona 1,0 | Pryts 13,6
Kepocuu 0,80 | Coupr 0,79
T"a3n1
(TIpu HOpMAJTBHBIX YCIIOBHSAX )
Kr/m3 Kr/m3
AszoTt 1,25 | Bo3ayx 1,29
Bonopoa 0,09 | Kucnopon 1,43
2. KoappunueHT MOBEPXHOCTHOT0 HATSKEHUS KuaAKocTeil, MH/M (pu
20 °C)
Bona 73 Monoxko 46
bensun 21 Hedts 30
Kepocun 24 Pryts 510
MpbuIbHBIHI pacTBOp 40 Cnupt 22
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Ilepeyenb BONPOCOB /ISl MOATOTOBKH K CEMECTPOBOM KOHTPOJILHOM padoTe
(1 cemecTp)

1.

7.

[Tapuk BpamaroT Ha HUTKE JrHOM 0,5 M, Tak 9To oH aenaet 3a 1 ¢ 3 o6opota. C Kakol THHEHHON 1
YTIIOBOH CKOPOCTHIO JBUXKETCS IIAPHK.

Onpenennuts CUITy TSKECTH, IEHCTBYIONIYIO Ha Teso Maccoit 700r.
Haiigure x&ECTKOCTh NpYKUHBI, KOTOpas noJ AeicTBueM cuibl 5 H yanununace Ha 0,5 cm?
YeMy paBeH UMITYJIbC TEJIa MACCON 2 KT, IBMXKYILETOCs CO CKOPOCThIO 3 M/C ?

[pyxwuna xEéctroctrio 1000 H/M pactsayTa Ha 4 cM. KakoBa moTeHIIMANbHAS SHEPTHS YIIPYTOH
JneopMaIiy npy>KuHbI ?

B 6amnone 06bémMom 1000 nutpos Haxomutcs rasz Hy mpu remneparype 50 °C. Macca raza 5000 rpamm.
Omnpenenuts MOJISIPHYIO Maccy rasa, KOJIM4eCTBO BEILECTBA, MACCy OJHOM MOJIEKYJIbI, YUCIIO MOJIEKYJI I'a3a
B JIaHHOM 00BbEME U KOHIIEHTPALUIO MOJIEKYJI.

OmnpenenauTts OTHOCUTENBHYIO BIaXXHOCTb, COIJIACHO 33JaHHBIM IapaMeTpam?

UTto noka)keT BIa)KHBII TEPMOMET], €CIIH [IPYU HEU3MEHHOH TeMIlepaType BO3ayXa, OTHOCUTEIbHAS BIAXKHOCTh
yBenuuures Ha 10 %?

10.

11.

12.

13.

14.

15.

15 &
13

o

Banka nnuHOM 5 M U IIT0ILIABI0 TIONEPEUHOTO CEUCHUS 102 M2, TTox nmeiicTteueM cuiibl B 10 kH coxanachk Ha
1 cM. OnpenenuTh OTHOCUTEIFHOE CKaTHE U MEXaHHMUYECKOe HaNpsDKEHUE B OaJike.

Tpu xonaeHcaropa eMkocTbio 1 MK®D, 4 MkD, 6 MkD, onpeenuTh OOIIYI0 eMKOCTh KOHJIEHCATOPOB IIPH
MapauIeIbHOM H MPH MOCIIEA0BATEIHHOM COETMHEHUHN KOHIEHCATOPOB (HAYEPTHTh CXEMBI).

YacToTa BpalleHus BO3LYIIHOrO BUHTa camorteTa 25 ¢, 3a kakoe Bpems BUHT coBepmuT 3000 060pOTOB.
Onpeaenuts Maccy Tejia, €ClId Ha Hero JAeHCTByeT cuia Tsokectr 7 H.

JepeBsHHBIN OpYCOK Maccoil 2 KT TSHYT € IIOMOIIBIO TPY>KUHBI kecTKocThio 100 H/M. koahdunment
Tpenusd 0,3. Haliqure yiHeHNe Npy>KUHBI.

YeMy paBeH UMITYJIbC TEJIa MacCOM 4 KT, IBHXKYIIEroCsi CO CKOPOCThIO 5 M/c ?

ITonséMmuBI KpaH mogHUMAeT paBHOMepHO Ipy3 5000 kr, Ha BeIcoTy 10 M 3a 25 c. Uemy paBHa nose3Has
MOIIHOCTb?

B 6amnone 06béMoM 5000 nmuTpoB Haxomurcs ras Op mpu temneparype 60 °C. Macca raza 6000 rpamm.
OnpeenuTh MOJSPHYIO MacCy ra3a, KOJIMYeCTBO BEIIECTBA, MACCY OJTHOM MOJICKYJIbI, YHCIIO MOJISKYIT T'a3a
B JJAHHOM 00BEME U KOHIIEHTPAIUIO MOJICKYJI.
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16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

B 10 m® conepsxutcs 120 r BoasHoro napa. Yemy paBHa aGCOTIOTHAS BJIAXKHOCTH?

K xonuam cransHoii mpososoku (E = 210-10° I1a) qmunoit 3 M u cedenreM 1 MM? mpuioxeHa
pactsruBatoras cwia B 210 H. Haiftu aGconmroTHOE 1 OTHOCHTETHHOE Y/UTMHEHHE ITPOBOJIOKH.

OnpenennuTs AMEKTPOEMKOCTh KOHACHCATOpa, €CIH HampshKeHre Mexay ero oomotkamu 30 B, a ero 3apsin
15-10* K.

CroprcMeH OeXUT paBHOMEPHO 110 OKpYyKHOCTU paguycom 100 M co ckopocthio 10 M/c. OnpeaenuTh ero
YIIIOBYIO CKOPOCTb.

Omnpenennre CriTy yIpyrocTy NpyKuHBI xKECTKOCTHI0 20 H/M, ecnm ona yummamImacsk Ha 10 oM.
OnpenennuTts CUITy TSKECTH ASHCTBYIONIYIO Ha aBTOMOOMIIb Maccoi 2 T.
KakoBa kuHeTHUeCcKas sHeprus aBToMoomIst Maccor 1000 Kr, ABMIKYILETOCs CO CKOPOCTHIO 36 KM/4 ?

Tenexka Maccol 2 Kr, ABMKYILNASACSA CO CKOPOCTBIO 3 M/C, CTAJIKMBAETCS C HETTOJIBUKHOMN TEJISKKON Maccoi
4 Kr ¥ cuemsiercs ¢ Heil. YeMy paBHa CKOPOCTh 00enX TeNeKEeK MOociIe B3aUMOICHCTBHUS ?

B 6amnone 06bémMom 6000 nuTpos Haxomutcs raz N npu tremneparype 70 °C. Macca raza 7000 rpamm.
OmnpeaenanuTts MOJIIPHYIO Maccy rasa, KOJIM4eCTBO BEIECTBA, MACCY OJHON MOJIEKYJIbI, YUCIIO MOJIEKYJI Ta3a
B JIaHHOM 00BbEME U KOHIIEHTPALIUIO MOJIEKYJI

Onpeuenmb OTHOCHUTCJIbHYIO BJIQX)KHOCTb, COTJIACHO 3a/JaHHBIM napaMeTpaM?

UTo moKaxeT BIaXHbIM TEPMOMETP, €CITU MPH HEU3MEHHOM TeMIepaType BO3/lyXa, OTHOCUTENIbHAS BIaKHOCTh
yBenuures Ha 40 %?

26.

217.

28.

29.

30.

31.

32.

25
17

IIpu pacTsoKeHNH aTIOMUHHEBON TMPOBOJIOKH UIMHOM 2 M B HEH BOSHHKJIO MEXaHHUECKOE HAIPSKEHUE
35-10° ITa. HaiiTn OTHOCUTENBLHOE U a0CONFOTHOE YUTMHEHHE TIPOBOJIOKH, 3Hast, YTO MOLyJb fOHra s
amomunus 70-10° Ia.

Tpu koHAEeHCATOpa eMKOCTHIO 2 MKD, 6 MKD, 12 MKD, onpeenuTh OOIIyI0 eMKOCTh KOH/IEHCATOPOB MpH
napajyieIbHOM M IPH 1OCIIeI0BATEIbHOM COSAMHEHUN KOHACHCATOPOB (HAUYEPTUTh CXEMBI).

Komneco coBepmaer 3a ogny Munyty a) 30 od6oporos, 6) 1500 060poToB. OnpenenuTs ero nepuo.

Ha cxonpko yanmuautecs npysxuHa xéctkoctbio 40 H/M npu nomustun rpysa maccoit 400r ¢ momorbio
3TOU MPYKHUHBI.

Ompenennuts Maccy Teja, €ClId Ha Hero AeMcTByeT cuia Tsokectr 15 H.

KakoBa nmoTeHImanpHas 3Heprusi KHATU Ha CTOJIE OTHOCUTENBHO YypoBHA nosia ? Macca kauru 500 1, BeIcOTa
crona 80 cM, yckopeHue cuiibl Tshkectu 10 m/c? ?

Onpenenuts Temneparypy ammuaka NHs, KoTopblii HaxomuThes nof gasienueM 2-10° ITa, 3anuMaeT

00wém 0,02 M® 1 mmeer maccy 0,3 Kr.
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33.

. Tenexka Maccolt 5 Kr, IBUKYIIAsCS CO CKOPOCThIO 10 M/c, CTaTKUBaeTCs ¢ HEMOBUKHON TEIEKKON

Maccoi 3 Kr ¥ cueruisieTcs ¢ Held. YeMy paBHA CKOPOCTh 00EUX TEIEkKEK MOCIe B3aUMOICHCTBHS ?

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

Kakwue cHIbl Haio NPHIOKATE K KOHIAM cTanbHOoM nposonoku (E = 210-10° [Ta) mmur0i 4 M 1 cedeHreM
0,5 mm? st yanuHeHus € Ha 2 MMm?

DIEKTPOEMKOCTB IIIOCKOT0 KoHAeHcaTopa 60 md. OmpenenuTs pacCTOSHAE MEXKIY €ro 0OMOTKaMH, €CITH
wIomaab Kaxaoil u3 aux 400 cm?, £=2.

[lepuon BpaieHus onacTeil BETpsSHOW MEIBHULBI paBeH 5 ¢. OnpenenuTs Yiciao 000poTOB JionacTel 3a 1
.

OmnpenenuTs CUTy yIpyrocTH, BO3HHKAIOIIYIO TIPH CKATHH MPY>KUHBI Ha 15 M, ecin )KECTKOCTh MPY>KUHBI
pasHa 200 H/m.

Macca onops! 500kr, HaiiTH Bec ONOPHI?

Teo maaeT ¢ HEKOTOPOU BBHICOTHI HaJl 3eMiieii. B MOMEHT maieHus Ha 3eMITI0 CKOPOCTh ero paBHa 30 m/c.
C kaxo#i BBICOTHI yTajo Teino ?

Uemy paBHO U3MEHEHUE UMITYJIbCA TENA, €CIU HAa Hero noeiictoBana cuia 15 H B Teuenuu 5 ¢ ?
ITpu 20°C ra3 3aanMaeT 00béM 2 1. Kakolr 00béM 3aiiMET 3T0T Ta3 mpu 80°C, ecim nporecc n300apHbBIi?

OTtHOcuTeNbHAs BIAXKHOCTh BO3AyXa BeuepoM ipu temiepatype 17°C paBna 50%. BrimazneT mu poca, ecnu
HOYBIO TemIepaTypa nmonusurces a0 8§°C?

Banka nouHOM 6 M U ITOMABI0 TONIEPEUYHOTO CEUCHUS 107 M2, Tlox nmeticteueM cuiibl B 20 kH cxanach Ha
2 cM. OmnpenienuTh OTHOCUTEIHHOE CKATHE M MEXAaHUUYECKOE HANPsDKEHHE B OaJiKe.

OnpenenuTs 3JeKTPOEMKOCTh KOHACHCATOPA, €CIIN HAIIPSKeHHE MeXLy ero oomoTtkamu 50 B, a ero 3apsiz
20-10"* Ko

Koneco nemaer 120 obopoTtoB 3a 2 MuH. KakoBa yacToTa BpalieHus KoJieca 1 IePHO I BpaIIeHUs?

Haiitu ynnuHeHue npyXuHbl, BOSHUKAIOLIEE O] AEMCTBIEM MOABELIEHHOrO K Hell rpy3a maccoi 300 r,
eciu XECTKOCTh MPYKUHBI paBHa 1500 H/Mm.

Bec aBromo6misa pasen 5000 H, kakosa macca ero?

Yenosek paBHOMEpHO TsHET canu ¢ cuioii 100 H, nanpaBnenHo# oy yrimom 60° k ropuzoHTy. Uemy paBHa
0JIE3Hasl MOIITHOCTh, pa3BUBaeMas 4eJI0BEKOM, ecii caHu 3a 10 ¢ nepemecTriuces Ha 20 M ? (cos 60°
= 1)

Uemy paBHO U3MEHEHHME MMITYJIbCA TeJa, €CIM Ha Hero nojaercTBoBaa cuia 25 H B Teuenun 10 ¢ ?

ITpu remneparype 50°C napnenue rasa B 6amtone 2-10° ITa. IIpu kakoii TemmepaType e€ro AaBieHue OyaeT
pasHO 2,5-10°ITa? ITpouecc M30XOPHBIiA.

AGCOIIOTHAS BIaXKHOCTh BOJSHOTrO mapa pasHa 40 kr/M°, KakoBa Macca ero ecii  00béM 8 M3 ?

K koH1am cransHoii mpososiokn (E = 240-10° I1a) qmHoii 4 M 1 cedeHreM 4 MM? IpHITOKEHA
pactsaruBaromas cwia B 240 H. HaliTi aGCoaroTHOE ¥ OTHOCUTENLHOE YIUTHHEHUE TIPOBOJIOKH.

Tpu xonaencaropa eMmkoctbio 3 nd, 6 nd, 18 nd, onpeaenuTs OOILYI0 EMKOCTh KOHACHCATOPOB MPH
napajiebHOM H IPH MOCIIeI0BATEIbHOM COSAMHEHUN KOHACHCATOPOB (HAUYEPTUTh CXEMBI).
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54,

55.

56.

57.

58.

59.

60.

[Ipu aBM>KEHMH TeTa O OKPYKHOCTH CO CKOPOCTBIO 5 M/C, HEHTPOCTPEMHUTENILHOE YCKOPEHHUE COCTABIISIET
10 m/c?. Yemy paBeH paanyc OKPYKHOCTH?

KakoBa macca penbchl, ecau e€ Bec 8000 H?

OmnpenenuTs CUIly yIpyrocTH, BOHHKAIOIIYIO TIPU CKATHHU MPY>KUHBI HA 5 CM, €CJIN JKECTKOCTh MPYKHHBI
pasna 300H/m?

KakoBa kunHeTHueckas sHeprusi paketbl Maccoil 100 Kr, IBUKYIIErocs co CKOpocTbio 60 KM/MHH ?

Temexka Maccoit 3 Kr, ABMKYIIASCSA CO CKOPOCTHIO 4 M/C, CTAIKMBAETCS C HETIOIBUKHON TENEKKON TaKOH
K€ Maccoil u crerisiercs ¢ Heil. YeMy paBHa CKOPOCTh 00EHX TeNeKeK IOciie B3anMOIEHCTBHS ?

I'a3 06bémom 0,8 M* ipu Temneparype 300 K npoussoaut nasnenue 2,5-10° [Ta. Kakyro Temneparypy
OyJieT UMeTh 3TOT ra3 npu aasnenuu 1,5-10° IMa u 06béme 1,6 M>? Tporiecc M30TepMUYECKHIA.

Onpeuenmb OTHOCHUTCJIbHYIO BJIQX)KHOCTb, COTJIACHO 3a/JaHHBIM napaMeTpaM?

UTO nOKaXeT BIAYKHBIM TEPMOMETP, €CIIM NP HEU3MEHHOM TEMIIEPATYPE BO3/1yXd, OTHOCUTEIIbHAS BIAXKHOCTh

yBenuuures Ha 18 %?

61.

62.

63.

64.

65.

66.

67.

68.

69.

21
15

IIpy pacTsKeHUH CBUHIIOBOM MPOBOJIOKM JJTMHOM 4 M B Hell BOSHUKIIO MEXaHMYECKOe Hanpsikenue 15-10°
[Ta. HaiiTn oTHOCHTENBHOE M a0CONIOTHOE YAJIUHEHUE MTPOBOJIOKH, 3HAsA, YTO MOAYJb KOHTa 151 amFOMUAHUSI
17-10° Ia.

DIIEKTPOEMKOCTh TUIOCKOTO KoHaeHcaTopa 60 Mx®. OnpenenuTs pacCTOSIHIE MEXKTy €T0 0OMOTKaMU, €CITd
IIoMIab KaXKI0H U3 HUX 5 M?, £=4.

3a 40 c, TeJ0 ABUTAsCH IO OKPYKHOCTH paguycoM 2 M, coBepirmio 20 060poToB. OnpeaenuTs Hepro
BpallleHus], YaCTOTy BpaIllleHUs ¥ JMHEHHYIO CKOPOCTh JBIDKEHUS 110 OKPYKHOCTH?

Macca 6eToHHOro 0510Ka 5 T, HaliTH Bec O10Ka?
Teno mMaccoii 50 KT ABMXETCS ¢ YCKOPEHUEM 3 M/c?, Kakas cuyia JIEHCTBYET Ha TeJo?

OmnpenenuTts Culy yIpyrocTH, BO3HHKAIOIIYIO IIPH PACTSHKEHUH TPYKUHBI Ha 10 ¢M, ecIi )KeCTKOCTh
npyxuHbl paBHa SO0H/M?

Tenexka Maccol 5 Kr, IBHWKYILNASACS CO CKOPOCThIO 10 M/C, CTaIKHUBACTCS ¢ HEMOABMYKHOM TEICKKON TaKon
JKe Maccoil U creruisercs ¢ Heil. YeMy paBHa CKOPOCTh 00EHX TENEKEK IMOCie B3auMOICHCTBHS ?

Baton, émkocTeio 10 M, comepkuT KUCa0poa npu AasieHuu 15 arm. Kakoii 00bEM 3aliMET 3TOT KUCIOPO.
IIpY HOPMAJIBHOM JIaBJICHHUN?

Kakwue cHIbl HaJio NPUIOKATE K KOHIAM cTanbHOoM nposonoku (E = 420-10° [Ta) mmuHOM 5 M 1 cedeHreM 2
MM2 ISt ymiHeHus € Ha 5 MM?
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70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

DIEKTPOEMKOCTD IIIOCKOT0 KoHeHcaTopa 100 @. OnpenenuTs pacCTOSHUE MEKAY €r0 0OMOTKaMH, €CITH
IUTOIIAb KXI0i n3 Hux 3 Mm%, £=10.

3a 60 c Temo cosepmio 30 060opoToB. OnpeneauTs NEPUO/, YACTOTY U YTIIOBYIO CKOPOCTH BpaIlleHHs Teja.
Bec uyrynnoro msa4a pasen S00H, xakoBa ero macca?

Haiitu yanunenue npy»KuHbI, BOZHUKAIOIIEE MO AeHCTBHEM MOJBEIIEHHOr0 K Hel rpy3a maccoit 800 kr,
€CJIM JKECTKOCTh NMpykuHbI paBHa 200 H/m?

YeMy paBeH UMITYJIbC YeToBeka Maccoid 80 Kr, OeryIero co CKOpocTbo 25 m/c?

Cocyn 06némom 2-1072 M® conepsxuT ras npu nasienun 10° Ila, ero coequnumm ¢ cocyaom 5-1072 M3, B
KOTOpOM rasa HeT. Kakoe JlaBlieHue ra3a yCTaHOBUTCS B COCY/1ax mocie ux coemunenus? [pouecce
HM30TEPMUYECKHIA.

B 6amnone 06bémMom 6000 nuTpos Haxomutcs raz N npu temneparype 70 °C. Macca raza 7000 rpamm.
OmnpeaenuTts MOJIIPHYIO Maccy rasa, KOJIM4eCTBO BEIIECTBA, MacCy OJHON MOJIEKYJIbI, YUCIIO MOJIEKYII r'a3a
B JIaHHOM 00BbEME U KOHIIEHTPALIUIO MOJIEKYJI

OTHOCHUTENbHAS BIAXKHOCTh BO3ayXa Beuepom mpu temmeparype 17°C paBna 50%. Beimaner nu poca, eciau
HOYBIO TeMmIepaTypa nmoHusures a0 8§°C?

Baska jmHO# 2,5 M 1 mioma sk nonepednoro cedenus 102 M2 Iox aeiictuem cutsl B 10 kH cxanace
Ha 2 cM. OmnpenenuTb OTHOCUTEIbHOE CKaTHE U MEXAHUUECKOE HaNpsDKeHHE B Oanke.

OnpenennuTs 3JEKTPOEMKOCTh KOHACHCATOPA, €CJIN HAIIPsKeHHE Mex Ly ero oomoTtkamu 40 B, a ero 3apsiz
35-10° Ko

Teo IBUKETCS IO OKPYKHOCTH CO CKOPOCThIO 5 M/c. Pannyc okpyxHocTH 2 M. UeMy paBHa yriioBast
CKOPOCTbH BpaIlIeHus Tena?

Kakoe yckopenne npuobperaet Teno maccoit 300 T, mos gerictBueM cuibl 9 H?

Haiitu cxaTtue npy>XuHbl, BO3HUKAIOIIEE NPU AABJICHUU Ha He€ Tpy3a maccoil 1500 Kr, eciu )KeCTKOCTh
npyxuHbl pagHa 2000 H/Mm.

Kucnopon maccoit 100 r u nasnenunem 10° ITa narpenu g0 300 K. Kakoit 00bEM 3aHUMaET 3TOT ra3?

Tenexka Maccoi 8 Kr, ABMKYILASACA CO CKOPOCTBIO 3 M/C, CTAJIKMBAETCS C HEIOJIBUIKHOMN TEJISKKON Maccoi
6 Kr ¥ cueruisiercs ¢ Hell. YeMy paBHA CKOPOCTh 00EUX TEJIEeKEK MOCIIe B3aUMOJICHCTBUS 7

AGCOMIOTHOMN BIQXKHOCTH BOJSHOTO Mapa paBHa 25 Kr/m®, Haiitn ero o0bém ecim macca 11 kr ?
OnpenenuTs BEICOTY MObeMa BOJIbI B KAIMILIAPE, ECIIM PAIMYC KPUBU3HBI MeHHcKa 5-10° m ?

K xonuam cransHoi npososioku (E = 210-10° I1a) amuHoit 3 M u cedenreM 1 MM? mpuiiokeHa
pactsruBatomas cuia B 510 H. Haiftu abcomroTHOE 1 OTHOCHTEIBHOE Y/UTMHEHHE ITPOBOJIOKH.

DIIEKTPOEMKOCTh TUIOCKOTO KoHaeHcaTopa 50 @. OnpenenuTs pacCTOSTHUE MEXITY €T0 OOMOTKAMH, ECITH
UTOIAb KKI0H U3 HUX 8 M?, €=5.

3adeTr 1o TeMe: «3aKOHBI MOCTOSAHHOTO0 TOKA).
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1. Yro Takoe snekrpuyeckuii Tok? Kakue ycioBust HEOOXOIUMBI JIJIsl CYIIIECTBOBAHMS
AIEKTPUUECKOTO TOKA?

2. Yrto Takoe cmia Toka? (ompeneneHue, popmynia U eqUHUIIA U3MEPEHNS)

3. Urto Takoe TIoTHOCTh TOKa? (ompenenenue, hopMmyia, eauHuIa usmeperns) 4. Uem
CO3Ja€TCs SIIEKTPUUECKOE COIPOTUBIIEHUE TOKY B MeTaiax? dopmyna
CONPOTHUBJIEHUS YEPE3 HAMPSHKEHUE U CUJTY TOKa. ENMHUIIA U3MEPEHUS.

5. 3anummte GopmMyiTy 3aBUCHMOCTH COTIPOTUBIICHUS ITPOBOIHUKA OT MaTepHrasia

MPOBOJHUKA, JIJTUHBI U TUIOIA/IM MTOMIEPEYHOTO CEUCHHUS.

6. Uto XapakTepHu3yeT yIelIbHOE CONPOTUBIIEHHUE MPOBOJHUKA? Dopmyna u

€AUHULIA U3MEPEHUS.

7. 3anuimute GopMyITy 3aBUCUMOCTH COMPOTHUBIICHUS TPOBOJAHUKA OT

Temnepatypbl. Ha3oBUTE BCce BEIMUUHBI, BXOASIIUE B 3Ty GOpPMYITy.

8. Yro Takoe MpoBOAMMOCTh MPOBOIHUKA? (ompeaeneHune, popmysa U eJUHHULA
U3MEPEHUSA).
Q. 3anuiure u chopmyaupyirte 3akoH Oma 1Jisl yyacTka Henu. 3anummTe GopMyIry

HaIpsbKeHHs U3 3akoHa Oma.

10. U3 kakmx IBYX 4acTel COCTOMT dJICKTpHUecKas enb? UTo BXOAUT B COCTaB 3TUX

yacreit? Kak v mog neiicTBUEM KaKUX CHJI JBUXKYTCS 3apsAIbl 10 3TUM YacCTAM LEMH?

11.YT1o Takoe 2JIEKTpOABMKYIIAsl CUJIa UICTOYHUKA Toka (3/1¢)? (OnpeneneHue,

dbopmyna u enunHuia u3mepenus ). Kakosa poip uCTOUHMKA TOKA B 3J1. ETH?

12. 3anumute u chopmynupyiTe 3akoH OMa 71l TIOTHOM IIETIH.

13. M3o0pa3ute nociien0BaTeibHOE COCTMHEHUE TTPOBOAHUKOB. 3alUIIIUTE U
chopMynupyiTe npasuia (3aKOHbI) MTOCIEA0BATEILHOTO COSUHEHMUS.

14. zo0pa3uTe napauieabHOe COSAUHESHNUE POBOIHUKOB. 3aIMHUIIATE U
chopmynupyiTe mpaBuia (3aKOHBI) MapaieIbHOTO COCTUHEHU.

15. 3anummuTe Bce PopMyIIbl 71 ONIpeAeieHUsT paOdOThI AJ1. TOKA. YKAKUTE €AUHUILY
U3MEPECHMUSL.

16. 3anumuTe Bce GOPMYIIBI ISl OTIPEACICHNUS] MOITHOCTH 3J1. TOKA. Y KQKUTE SIUHUILY
MU3MEpEHUS.

17. 3anummute u chopmynupyiite 3axon [xoymnsa-Jlenua.
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CamocrosiTtesibHast padora mo teme: ""MarautHoe nmoJje'".
1 BapuaHT

1.Kak B3anmMoAeNCTBYIOT apajuieIbHbIE TOKHU, HAIIPABJIEHHBIC TAK, KAK YKa3aHO Ha
PUCYHKE?

1 )mputsruBaroTCs
2)OTTaIKUBAIOTCS
3)He B3aUMOJIEUCTBYIOT

I I2

2. 1o xakoil popmyJie onpenesieTcst YUCI0BOE 3HAaUEHUE CUIIbI, C KOTOPOW MarHUTHOE
10JIe JEUCTBYET Ha MPOBOJAHUK C TOKOM?

1) G- Q2

F=k——

g1

2) F=Q- 9 sina
3) F=1-B-1-sina
4) F=Q-E
5) F=p-N
3.  IIpoBomHHK C TOKOM IIOMEIICH B OJHOPOIHOE MAarHUTHOE IOJIE TaK, KaK

MOKa3aHo Ha pucyHke. Kak HanpasieHa cuia, 1eMCTBYIOIIast Ha IPOBOJIHUK C TOKOM,
CO CTOPOHBI MAarHUTHOTO MOJIs?

::|:i

4. 3a 2 ¢ MAarHUTHBIN MMOTOK, MPOHU3BIBAIOIINN KOHTYP, PABHOMEPHO YMEHBIIIUTCS C
8 no 2 B6. Uemy Obuto paBHO mpu 3ToM 3HaueHue DJIC HHAYKIINU B KOHTYpe?

1)x HabmogaTEIIO
2) oT HaOIIOIaTeIIs

L
- 3)BnpaBo 4)BieBO

]
wlhy
B
)12 B 2)5B 3)4B 4)3B 5)1B

5. Uemy paBHA HHIYKTUBHOCTb KOHTYpPA, €CJIM MPH CHJIE TOKa 2 A B HEM CYIIECTBYET
MAarHUTHBIN TOTOK 4 B0O?

1)0,5TH 2)1TH 3)2TH 4)18TH 5)6TIH
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2 BapuaHT

1. Ha pucyHnke n3o0paxeHbl TpU KaTYIIKH, IO KOTOPBIM MPOIMYCKAETCS TOCTOSIHHBIIN
ToK. Kakas u3 karymiek 001aiaeT HanOOJbIITUM MAarHUTHBIM TTOJIEM?

L f (12 P Ta e aa|

1

2. Kak u3MeHHTCSt SHEpTHsi MArHUTHOTO TOJIsl KOHTYPa MPU YBEIUYEHUH CHUJIBI TOKA
B HEM B 4 paza?

1) yBenuuutes B 16 pa3
2) yBeIU4HTCS B 4 pasa
3) yBenmuuuTes B 2 pasza
4) ymeHbIuTcs B 16 pas
5) ymeHbIIUTCS B 4 pasa

3. Ha pucyHnke nmokazano MarHuTHOE T0JI€ TOKa, MPOXOJISIIETo Yepe3 MPOBOTHUK,
PaCIOJIOKEHHBIN MEPIIEHANKYISIPHO TUIOCKOCTH YepTeka (€ro ceueHne 0003HaueHO Ha
PHCYHKE YepHBIM KpY>KKoM). KakoBo HampaBjieHHEe TOKa B IPOBojie?

1)x HabmogaTEIIO

2)oT HaOmroAaTeNs

3) TOK B IPOBOJIE OTCYTCTBYET

4.  Kak B3auMOJEHCTBYIOT NapajljielbHble TOKU, HAIIPABJICHbI TAK, KAK YKa3aHO Ha
pucyHke?
) 1 )nmpuTsAruBaroTC
I I 2)0TTaJIKUBAIOTCS

3)He B3aUMOJICUCTBYIOT

5.ITo xakoii popmyIie onpenenseTcs YUCIOBOE 3HAUCHNUE CHUJIbI, C KOTOPOl MarHUTHOE
0JI€ IEVCTBYET Ha ABMKYLIYIOCS 3aPSIKEHHYIO YaCTUILY?

1) Qi 02
F=k——
g1

2) F=Q -3 sina
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3 BapuaHT

1. ITpsiMonMHENHBIN POBOAHUK AJIUHON 0,2 M, IO KOTOPOMY T€YET TOK 2 A, HAXOUTCS
B OJJHOPOJTHOM MarHUTHOM MoJie ¢ uHaykuueit 0,6 T u pacnonoxeH napauieabHO
BEKTOPY MAarHUTHOW MHAYKIMU. KakoB MOyJIb CHIIBL, JEUCTBYIOIIEN HA IIPOBOJAHUK CO
CTOPOHBI MArHUTHOTO MOJIsA?

1) 0,24 H 2)0,12 H 3)OH 4) cpeau OTBETOB

HET MPaBUIHLHOTO
2.Ha prucyHke n300paxeHo JBHKCHHE TTOJIOKUTEIBHO 3apsHKCHHON YacTHUIIBI B
OJTHOPOTHOM MarHuTHOM mosie. Cuiia, JecTByIomas Ha 3apsKEHHYIO YaCTHITY
HampaBJicHa:

X X X 1)BHU3
% +q 2)BBepX
*—
X X X 3)BIpaBo
’ 4)B1eBO

3. 3a 3 ¢ MarHUTHBIN NOTOK, IPOHU3BIBAIOIINN KOHTYP, PABHOMEPHO YBEINYUIICA € 3 10
9 B6. Uemy nipu aToM paBHo 3HaueHne IJ]C uHAYKIIMHU B KOHTYpe?

1) 18 B 2)4B 3)3B 4)2B 5)1B
4. ITpu KaKOM 3HAYEHUU CUJIbI TOKA B KOHTYPE UHAYKTUBHOCTBIO 2 ['H MarHUTHBIN
MOTOK Yepe3 KOHTYp paBeH 4 B6?

1)0,5 A 2)2A 3)4A 4)8 A
5. Ha pucynke n300paskeHbI TPH KaTYIIKH, TIO KOTOPBIM MPOITYCKAETCS IIOCTOSTHHBIH
Tok. Kakas u3 karymek o6nagaet HaubobIIe HHIYKTUBHOCTHIO?

LA f lrf, | e

1

4 BapuaHT

1.Kax u3MeHUTCs 3HEeprys MarHUTHOTO MOl KOHTYPA, €CJIA CUJIa TOKa B HEM
YMEHBLIUTCS B 2 pa3a?

1) ymenbmuTcs B 2 pasa
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2) yBeIUYHTCS B 2 pasa

3) yMeHbLIUTCS B 4 pa3a

4) yBenuuuTcs B 4 pasza

5) ymenbmuTcs B 8 pa3

2.Kak B3aMMOJEHUCTBYIOT NapaJjIeIbHbIC TOKH, HAIIPABJICHHBIC TAK, KAK YKA3aHO HA
PUCYHKE?

1 )mpuTsAruBatoTCs

2)OTTaNKUBAIOTCS
3)He B3aUMOJICUCTBYIOT

In I2

3.Ha pucynke n300pa>keHbl TpU KaTYIIKH, IO KOTOPBIM MPOIMYCKAETCS TOCTOSIHHBIN
Tok. Kakas u3 kaTyiiek 001ajaeT HauOoOJbIIUM MarHUTHBIM TOJIEM?

1T LT 3 LT

1

4. 3a 2 ¢ MarHuTHBIN ITOTOK, TPOHU3BIBAIOIINNA KOHTYP, PABHOMEPHO YMEHBIIUTCS C 8
10 2 B0. Yemy Ob110 paBHO nipu 3ToM 3HaueHue J/1C nHaykuuu B KOHTYpe?

1)I12B 2)5B 3)4B 4)3B 5)1B
5. o kako#t popMysie onpenenseTcsl YUCIOBOE 3HAUEHUE CUJTbI, C KOTOPO MarHUTHOE
10JI€ IEUCTBYET HA TPOBOJAHUK C TOKOM?

1) qi- G2
F=k
g1
2) F=Q-9: sina
3) F=1-B-1-sina
4) F=Q-E
5) F=pu-N

CamocrosiTesibHasi padoTa 1o Teme:
"MexaHnYeCcKHe KOJIe0aHud U BOJTHBI' .

1 BapuaHT

1.Hacrora — 310

72



2. CkonbKo KonebaHuil n coBepUINT 3a BpeMsi t = 2 ¢ MasSTHUK, KoseOumonuiicsa ¢ yactotoi v = 10
['n? Yemy paBen nepuoa T xoneOanmii?

T= n=
3. Kunerndeckas sHEprus MasTHUKA (CM. pUCYHOK) . L J J
MaKCHMalbHas B TOUKE . Kunernueckas sneprus MasiTHUKA

paBHa HYJIIO B TOUYKE

4. VYmpyras BojiHa — 3TO 2

5. KaxkoB nepro kojaeOaHui 9acTUI] B BOJIHE, €CITU JITTHHA BOJTHBI A = 4 M, a CKOPOCTb
pacnpocTpaHeHus v = 8 m/c?

T:

6. MasaTHUK Maccoil 2 KT MPOXOAUT MOJIOKEHHE PaBHOBECHUS C MAKCUMAIIbHOM ckopocThio 10 M/c.
Uemy paBHa MakCHUMaJibHasi KWHETUYECKAasi SHEPTUsl MasiTHUKA?

Ex =

7. Tlo ypaBHeHmro rapmoHndeckoro konebanus X = 0,5 sin 12,56 t onpexenuts napameTps
K0JIeOATEeIbHOTO JIBUKEHUS.

8. Ilo rpaduky KoneGaTeTbHOTO ABMKEHHSI OTPEICIUTD TapaMeTphl M Ha4aIbHYIO a3y KoieOaHui
(A, T, v, ®, @o). 3anncath ypaBHEHHE TAPMOHUYECKUX KOJICOaHUH.

X, c.\IA

10-- m
2 3
t.c
. } } i e
1 U4 5 6U
-10 ==

9. Yemy paBHa yacToTa KOjeOaHWil B BOJIHE, €CJIH JJIMHA BOJIHBI 2 M, a CKOPOCTh BOJTHBI 300 M/c? v =

10. I'enepatop — 310
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COCTOBHBIE YACTH 2
BapHaHT

1.ITepuon — 3To

2. Yemy paBHa 4yacToTa v KojebaHui MasTHUKa, coBepiaromiero N = 30 konebanuit 3a MunyTy? Uemy
paBeH nepuoa T koneOaHuii?

v = T=
3. IloTennuanpHas SHEPTHs MasTHUKA (CM. PUCYHOK) L yavys
MaKCHMaJIbHas B TOYKE . [loreHnmansHas SHEPTUS MasiTHUKa

MHHHMAJIbHA B TOYKEC

4, HpOILOJII)HI)IMI/I Ha3bIBAOTCsA BOJIHBI 2

5. Haiitu ckopocTh pacnpocTpaHeHHs BOJHBI, €CIIM YacToTa KoneOanuit yactuil B BonHe v =340 ', a
JUIMHA BOJHBI A = 1 M.

=

6. UeMy paBeH nepuoa KoslebaHuii MaTeMaTUYeCcKoro MasiTHUKA, eciu ero anuHa 10 m?

T:

7. Hanucatp ypaBHEHHE TapMOHUYECKOTO KoJiebaHusl, ecnu ero ammunryaa A=10 cm, nepuoa T =
0,1c, a HauanpHas daza Qo = /2 pan.

X:

8. Ilo rpaduky KonedaTeTbHOTO IBMKEHUS OMPEIeITUTh MapaMeTphl U HadallbHYIo a3y xKonedaHuit
(A, T, v, o, @o). 3amucarb ypaBHEHHE TAPMOHHUYECKUX KOJIECOaHUH.

X.om A

7
0 1

3 " 9

1

-

™m

B e,
Rl

T -

9. Jlniuua BonHBI 4 M, a 4acToTa Kosiebanuii yactuil B BosrHe S ['11, Uemy paBHa CKOPOCTH BOJIHBI?
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v =

10. Tpancdopmarop — 310

CocTraBHBIE YaCTH

3 BapuaHT

l.AMnnutyaa — 310

2. 3a xakoe Bpems t MasiTHUK coBepuuT N=20 konebanwmii, ecnu nepuox konedbanuit 7= 0,5 c? Yemy
paBHa 4yacToTa KojaeOaHui?

t = V=

3. CkopocTh MasiTHHKA (CM. PUCYHOK) MaKCHMajbHa B TOUKE L yavys
. CKOpoCTh MasATHUKA paBHA HYJIO B TOUKE

4. JlnvHA BOJIHBI - 3TO 2

5. C Kako¥ CKOPOCThIO PACTIPOCTPAHSIETCS BOJIHA, €CITU JJIMHA BOJHBI A = 2 M, a IepHo]I KoJieOaHui
vactull B BojiHe 7= 0,2 c?

v =

6. UYemy paBHa MakCHUMajbHasi KHHETHYECKasi SHEprusl MasTHuka Maccoii 0,21 Kr, KOTOpBIi
Kousiebnetcs ¢ amrntynoi 0,4 M u yactoroi 1 I'u?

Ex =

7. YpaBHeHue konebanuil MaTepuaibHoi Touku X =2 sin (5n-t+0). Uemy paBHa MakcUMalbHas
CKOPOCTb JIBM)KCHHSI MATEPUAIIBHON TOYKH?

Vmax=
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8. Ilo rpaduky koneGaTenTbHOrO ABMXKEHHS ONPEACIUTh TapaMeTphl M HaYaJabHYIO a3y KoneOaHui

(A, T, v, ®, @o). 3anucarh ypaBHEHHE TapPMOHHUYECKUX KOJICOAHUH.

X.om A

20 +

9. Uemy paBeH nepuoj KoyieOaHui MPyKUHHOTO MagTHUKA Maccoi 4 Kr, ecau K03 PHuIreHt

yrnpyroctu npyxxussl 100 H/m?

T =

10. Koa¢ppurment tpanchopmanuu — 310

4 BapuaHT

1.Iluxnnyeckas yacTora — 3TO

2. Yemy paBHbl nepuoa 7' U yacToTa v KoJiebaHui MasTHUKA, eciu 3a BpeMs t = 20 ¢ oH coBepiIaer

n= 10 xoxeOauuii?

T = v =

3. YckopeHue MasTHHKA (CM. pUCYHOK) MaKCUMaIbHO B
. YckopeHue MasiTHUKA PaBHO HYJIIO B TOUKE

4. TlomepedyHbIMH HAa3bIBAIOTCS BOJTHBI

a4 yyi TOYKE
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5. Haiitu yinHy BOJTHBI, paCpOCTPAHSIONIEHCS CO CKOPOCTHIO V = 12 M/C, €ClTM YaCTHILIbI B BOJIHE
KoJIe0II0TCs ¢ yacToToii 0,6 I'm.

}\,=

6. Uemy paBHO MaKCHMaJbHOE YCKOPCHHE KOJCOAHUS MIPYKMHHOIO MasATHUKA, €ClIi aMIuinTyaa 10
cM, a yacrora 5 I'u?

a max—

7. 3anummre ypaBHEHUE FapMOHHYECKOTO KOJICOAHUS MPH CICIYIONUX apamMmeTpax. (A
=30cm, T=2c, o =m/4 pan)

8. Ilo rpaduky konebaTenbHOr0 ABMKEHHS ONPEAEIUTh IapaMeTphl U HaYallbHYIO (a3zy KojaeOaHHi
(A, T, v, ®, @o). 3antucarb ypaBHEHHE TAPMOHHUYECKUX KOJICOAHUH.

x; CMA

9. Yacrora xonebanunii MasitHuka 20 ['n. Yemy paBHBI IepHo]] KoJeOaHMii U ITUKINYeckas yactota? T

e
Il

10. INonmxarouuit TpanchopmMaTop — 3T0

IIpoBepounas padora no reme: '""JjeKTpoMArHUTHBIE KoJeOanus'. B-1

[Tpy>xuHHBIN MasTHUK ¢ KodppumenTom xéctkoctu K=50 H/Mm cosepiiaet
rapMoHu4eckue kojiebanus o ypasaenuto X= 0,6 Sin(100t+n/2).

OnpenenuTs:

e AMmumTyny KojaebaHus A,
» Ilepuon konebanus T,
* Yacrory konebanus
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e [uknnueckyro 4acToTy w?

* Hauanpnyro ¢a3y do,

*  MakcumManbHyI0 CKOPOCTbImak,
e  MakcuManbHOE YCKOPEHHE Ayax,
* Ilonnyro sHEPTHUIO Ejoy,

* Iloctpouts rpaduk KoiaedaHus

B-2

[MpyxuHHBIA MasTHUK Maccoi 100r coBepIraeT rapMOHHUYECKUE KOJIeOaHMsI 110
ypaBHeHuto X= 0,5 Sin(20nt+m/6).

Onpenenurs:

* AMmuTyny konebanus A,

* Ilepuon konedanus T,

* Yacrory konebanus

e [[UKIMYECKYIO YacTOTy W?

* Havansnyro ¢azy do,

e  MaxkcuManbHyH CKOPOCTbImak,
*  MakcumManbHOE YCKOPEHHE Apax,
* Ilonnyto suepruto Eygy,

* Tloctpouts rpaduk KonedaHus

3ader no Teme ""JIEKTPOMATHUTHBIE KOJIEOAHUS M BOJIHBI'" .

DneKTpOMarHuTHBIC KOJeOaHus (MIOHATHE).
KonebarenbHblil KOHTYp (TIOHSITHE).

JIBa BapnaHTa BOBHUKHOBEHUS KOJICOAHHI B KOHTYpE.
®opmyna ToMcoHa.

[uknnueckast 4acToTa 3JIEKTPOMArHUTHBIX KOJIEOAHUH.
DHeprus EKTPUIECKOr0 U MarHUTHOTO ToJieH ((popMyibl).
N3 dyero cocTonT reHepatop He3aTyXarIuxX KoJieOaHuil.

BBIHY)KIIGHHBIG QJICKTPOMArouTHBIC KoJIcOaHus.

©w o N o Ok 0w

[TepemeHHBIN TOK (TIOHATHE).
10. I'enepatop (nmoHsTHE).
11.CocTaBHbIE YacTH TeHEpaTOpa.

12. CocraBHbIe yacTu reHepaTopa (MIPOCTEeHIas CXema).
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13. Tunbl TeHEPaTOPOB.

14. EMKOCTHO€ CONPOTHUBIICHUE.

15. UHAyKTUBHOE CONPOTHUBIICHHE.

16.I1o;1HOE CONMPOTUBIEHUE LIENU NEPEMEHHOTO TOKa. 3aKkoH Oma.

17. MOIHOCTh NIEPEMEHHOTO TOKA.
18.Tpaunchopmatop (MOHSATHE, COCTABHBIC YACTH).

19.ITomxaromuii TpanchopmaTop.

20.TloBsimaronuit Tpanchopmarop.

21.Koadpdumment tpanchopmaruu.

22 .Ilomy4deHue aIeKTPUYECKOU SJHEPTUU.

23.Ilepenaua u pacrpeneacHue IEKTPUIECKON SHEPTuu.

24.OuepreTudeckasi cucteMa (IMOHATHE).

KonrpoasHas padora no reme: "Ilpupoaa ceera'.

1 Bapuant
1.0OnTuka — 2ro
2. Buns! muu3
3. Haueprtute npenmer mo ero n300pakeHHIo
]
20 @ D 5 20

4. CornacHo uepTe’ka HalTH JMHEHMHOE YBEITMUEHNE JIMH3bI U ONITUYECKYIO CUITY JIMH3BI
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5. Haiiure oTHOCUTENBHBIN MOKA3aTeNb MPEJIOMIICHUS, €CJIM YToJI nmajeHus pased 50°, a yroiu
npengomiieHus 26 °?

2 BapuaHT

1.Cser — 910

2. Cobuparomyie JTUH3bI

3. Haueprtute npeamer mo ero n300pakeHHIo

'y

29 B,

-

A,

\4

4. CornacHo qepTeiKa HaAWTH JUHEHHOE YBCJIMNYCHHUC JIMH3bI U OITUYCCKYIO CHUITY JIMH3bL

5. Haiinute oTHOCUTENBHBIN TTOKa3aTeNb MPEIOMIICHHUS, €CITH YroJl ajeHus paBeH 38°, a yromn
npesnomiuenus 56 °7?

3 BapuaHT

1.0OnoTuueckas IIOTHOCTE — DTO
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2. PacceuBaromye 1uH36I

3. Haueprtute npeamer 1o ero n300pakeHUIO

L]

153

j B
|

=
-

4. CornacHo qCpTeIKa HAWUTH JTHHECHHOE YBCINYCHHUC JIMH3bI U OIITUYCCKYIO CHUJTY JIMH3bL

5. Haifnure oTHOCUTENIbHBIN TTOKA3aTelb MPEIOMIICHHUS, €CIIU YroJl ajeHust paBeH 42°, a yroi
npenomiieHus 36 °?

4 BapuaHT

1.IIpenomiienue — 3To

2. YcnoBHOE 0003HAaYEHHE JIMH3 Ha YepTexkax

3. Haueprtute npeamer mo ero n300pakeHHIo
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22 |“’; ®© 20

4, CornacHo UepTeiKa HaWTHU JUHENHOE YBCJIMYCHHUC JIMH3bI U OITUYCCKYIO CHUJTY JIMH3bL

5. Haitnute oTHOCUTENIbHBIN TTOKA3aTelb MPEIOMIICHHUS, €CIIU Yyrodl najeHus pasex 40°, a yromn
npenaomieHus 16 °?

Ilepeuennb BonpocoB k auddepeHUMPOBAHHOMY 3a4éTy (2 cemecTp).

1.Mexannueckoe amwkenne. [1yts. [Tepemernenue. CkopocTs. Y ckopenue. PaBHOMepHOE U paBHOTIEPEMEHHOE
npsiMoNIMHEHHOe BMkeHue. CBoOOTHOE MaieHue.

2.PaBHOMEpPHOE ABMKEHHUE 110 OKPYKHOCTH.

3.Ilepssii 3akoH HeroToHa. Cuna. Macca. Bropoii 3akon Hetotona. Tperuii 3akon HetoTona.
4.3aKk0H BCEMHUPHOTrO TAroTeHus. I'paButannonHoe none. Cuna Tsbkectu. Bec Tena.
5.Mmmynee Tena. 3aKoH COXpaHEHUS UMITYJIbCA.

6.Pabora cwitbl. MomtHocTs. DHeprus. Kunetndeckas saeprus. [loteHiuansHas 3Heprus. 3ak0oH COXpaHSHHS
MEXaHUYECKOUN SHEPIUH.

7.OCHOBHBIE MOJIOKEHHS MOJIEKYIAPHO-KHHETHYecKol Teopun. Jnuddysusa. bpoyHoBckoe npmkenue. Pazmepst
U Macca MOJIEKYJ M aTOMOB.

8.Uneanpuslii ra3. JlaBnenue raza. OCHOBHOE YpaBHEHUE MOJICKYISIPHO-KUHETUYECKON TEOPUH ra30B.
9.I'a30BbIe 3aKOHEI. Y paBHEHHE COCTOSIHUAA HeanbHOro ra3a (ypaBHenne Kianelipona-MeHeneesa).

10.BaYTpeHHS s DHEPTUS CUCTEMBI. BHYTpeHHSS DHEPTHs UACATBHOTO Ta3a. PaboTa u TerwtoTa kak opMbl
nepeauu YHEPTHH.

82



11.ITepBoe Hayano TepMoAMHAMHUKH. AnabaTHBIH mpolecc.

12 IIpuniun aeiicteus TemwnoBoit mamunel. KI1J[ TemmoBoro npurartens.

13.Ucnapenue u konaeHcanus. Kunenne. 3aBUCUMOCTh TEMIIEPATyPhI KUTICHUS OT JaBieHus. HachleHHbIiH
rap M ero cBOMcCTBa.

14.AGcor0THAS U OTHOCUTEbHAS BIAXXHOCTH Bo31yxa. Touka pocsl. [IpuOopsl o onpeaeeHno BIaKHOCTH.

IS.XapaKTepI/ICTI/IKa KHOKOI'o COCTOsHHSA BECIICCTBA. HOBerHOCTHLIﬁ CIIOM KUIKOCTH. 3Hepr ns
ITOBEPXHOCTHOTI'O CJIOA. KaHI/IJ'IJ'IHpHBIe SABJICHUA.

16.XapakreprucTrka TBEPIOTO COCTOSHUS BemlecTBa. MexaHn4yecKie CBONCTBA TBEPABIX Tell. YIPYTHe CBOHCTBA
TBEpABIX Teu. Jedhopmarun. 3akon ['yka.

17.2nekTpruyeckue 3apsapl. 3aKOH COXpaHeHus 3apsna. 3akoH Kynona.

18.9nexTpudeckoe nosue. Hanpssk€HHOCTE 37eKTpUyecKkoro mosis. [IpuHIuN cynepno3unuy 31eKTpUIecKux
TOJIEH.

19.ITotennman. Paznocts motennuanos. Padora cun anexktpudeckoro noist. CBs3b MEXKAY HAMPSIKEHHOCTHIO U
Pa3HOCTHIO IOTEHIUAJIOB.

20. DnexTpuueckas éMkocTh. Konpencaropsl. CoeHeHHE KOHICHCATOPOB B 0aTapero. DHeprus
AIIEKTPHYECKOTO TIOJIS 3aPsDKEHHOTO KOHJICHCATOpa.

21.Y cnoBwust, HEOOXOANMEIE TSI BOSHUKHOBEHHUS U TIOIZICPKAHUS IEKTPUIESCKOT0 ToKa. Crita U TIIOTHOCTh
TOKA. 3aBUCUMOCTH 3J1. COIPOTHUBIIEHUS OT MaTepHala, [UIMHbI U TUIOIIA M TOTIEPEYHOTO CEUSHHSI.

22.3akon Oma aiis ygacTka [enu. DIEKTPOIBIKYIIAs Crjia UCTOUHUKA. 3akoH OMa ISl TIOJTHOH IeTH.
23.CoenvHeHue MPOBOAHUKOB MOCIIEI0BATENFHOE U TTapaIJIeNIbHOE.
24 PaboTa 1 MOIIIHOCTb JIEKTPUUECKOTO TOKa. 3akoH [Ixoynsa-Jlenia.

25.ITonynpoBogHukH. COOCTBEHHAs! M IPUMECHAS IIPOBOIMMOCTD MTOJIYIPOBOJHUKOB. [10yIpoBOJHUKOBEIE
IpUOOPHI.

26.MarauTHoe nosie. BeKTop MHAYKLMY MAarHUTHOTO NOJsl. MarHuTHas MPOHULIAEMOCTh Cpelibl. MarHUTHBIN
ITOTOK.

27.J1eficTBME MAarHUTHOT'O MOJIA HA MIPSIMOJIMHEUHBIN MPOBOIHUK C TOKOM. [IpaBuiio neBoi pyku.
B3anmopeiicTBue TokoB 3akoH AMITepa.

28.JleficTBrE MarHUTHOTO TIOJIA HA ABMXKYyITUics 3apsy. Cuma JlopeHnia.

29.9nextpomaruuTHas naaykuusa JJ1C uanykuun. Buxpesoe 311. nosne.

30.CaMouHIyKIMsI. DHEPTUs MAarHUTHOTO TOJIS.

31.KonebarenpHoe nBrkenne. ['apMonnueckue kosedbanust. CBOOOIHBIC KOJIEOAHUS M UX XapaKTEPUCTUKH.
32.IlonepeuHsle ¥ MPOIOJIBHBIE BOJIHBI U UX XapaKTEPUCTUKHU. Y paBHEHHE TUIOCKOW BOJIHBI.

33.CBo00HbIC 3JICKTPOMAarHuTHbBIE KoJieOanus. [IpeBpaliieHue SHEPruM B KOJIe0aTeIbHOM KOHTYPE.

34 BeiHyXI€HHBIE ANIeKTprieckue kojebanus. [lepemMeHHbIi ToK. ['eHepaTop mepeMEeHHOT0 TOKa.
35.lHayKTUBHOE U EMKOCTHOE CONPOTUBIIEHMSI IEPEMEHHOr0 TOKa. 3akoH OMa 1 IeTIH IEPEMEHHOT0 TOKa.
36.Tpancdopmaropsl. IlomydeHue, mepenava u pacupeeICHIE dJ1. SHSPTHH.

37.25eKTpoOMarHuTHOE TOJIe KaK 0COOBI B MaTepHH. DJIEKTPOMAarHUTHBIE BOIHBL. OTKPBITBHIN
KOJIeOaTEeIbHBIN KOHTYDP.
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38.M300petenue panuo A.C. IlonoseiM. [ToHsTHE 0 pagnocss3u. [IpuMeHeHne AIEKTPOMAarHUTHBIX BOJTH.
39.CKopoCTh paclpoCTpaHEHHUs CBETA. 3aKOHBI OTPAXKECHHUS U TpesioMiieHus cBeta. [lomHoe oTpaskeHue.

40.JIum3el. ['na3 kak ontryeckas cucreMa. OnTHIECKHE TPUOOPHI.
41.Nnrepdepennus ceeta. Audpakuus ceta. JudpakiinoHHas pemeTka.
42 ucnepcust cBera. CIEKTPHI MOTIIONICHHUS U UCITYCKaHUS.

43.KanroBas runore3a [Inanka. @oronsl. Baemanii hotosddext. Buyrpennuit poroaddext. Tumst
(hOTORIEMEHTHL.

44 Snepuas momens atroma. OmbITe! J. Pesepdopma. Moaens atoma Bogoposa mo bopy.
45.EcrecTBeHHas paJOaKTUBHOCTh. 3aKOH PaAHOAKTUBHOIO pacmaja.

46.Ctpoenune aToMHOTO sizipa. JledekT Macchl. DHEprus CBsI3U. SInepHble peaKiy.

47 .MckyccTBeHHas! paiuOaKTUBHOCTb. JleraeHue TsuKkENbIX aTOMHBIX siaep. LlenHas peakiusi.

48.Ynpapnsemas 1enHas peakuus. Saepusiit peakrop. IlonydeHne paauoakTUBHBIX H30TONOB U UX
IIPUMEHEHHUE.

TecroBble 3aganus Kk nuddepeHuupoBanuomy 3auery (2 cemectp)

1. Ilpu 3amep3aHuy BOABI MOJICKYIBL: a) IEPECTAIOT IBUTATHCA BOOOIIIE, 0) CTAHOBSITCS MEHBIIIE 110 pa3Mepam, B)
CTaHOBSITCS JIErye, T') U3MEHSIOT XapaKTep CBOETO ABIKEHHS, 1) IPEBPAILAIOTCS B APYTOE BELIECTBO.

2. Pesynbrar neiicTBUS CHIIBI HA TEJIO 3aBUCUT OT: &) BEJIMYMHBI CUIIbL, 0) BETMUWHBI M HANPaBJICHHUS CHIIBI, B)
BEJIMYMHBI, HATIPABIICHNS M TOUKH MPHUIIOKECHUS CUJIbI, T') HAIIPABJICHHUS CHJIBI M TOUKH MPHUIIOKEHUS, 1) CKOPOCTH
IEUCTBUA CUIEL.

3. Kak u3meHsieTcs BHYTpEHHSISI SHEPTUsl BEIlleCTBa TP €ro HarpeBaHun? A) y pa3HBIX BEIIECTB H3MEHSETCS TI0-
pa3HoMy, 0) OCTaéTCsl MOCTOSIHHOM, B) YMEHBIIIACTCS, T') YBEIIMYUBACTCS, 1) MOXKET YBEIIMUUBATHCS HITH
YMEHBIIATHCS B 3aBUCIMOCTH OT BELIECTBA.

4. B xakux eMHUIAX U3MEPSETCs AJIEKTpHIecKoe conpoTupieHne? a) B Amnepax; 0) B Bonbrax; B) B Barrax; r) B
Jxoymnsax; n) B Omax.

5. 3akon Jlxoyns-Jlenna Beipaxaet cnemyromas popmyna: a) U=IR, 6) Q=Pt, B) U=Alt, r) Q=IRt, 1) Q=cmt.

Mautbuuk, cTosiuuil nepes 3epkajioM, npuodan3uics kK Hemy Ha 30 cM. Ha ckonbko H3MEHMIIOCH PAacCTOSTHHUE

MEXJIy MaJIbUMKOM U ero uzo0paxenuem? A) Ha 30 cM, 0) Ha 15 cM, B) Ha 60 cMm, T) Ha 90 cM, 1) pacCTOSHUE HE

WU3MEHHJIIOCH.

7. SBieHue cOXpaHEHUS HANIPABJICHUS U BEJIMYMHBI CKOPOCTH JBMKEHUS TeJla IPH OTCYTCTBUU BHELTHUX

BO3/IEMICTBUI WII IIPU UX B3aMMHOI KOMITEHCAIMH HA3bIBACTCA: a) MPSAMOIMHEHHBIM MEXaHMYECKUM IBIKEHHUEM,

0) mocTynareasHBIM JABIKEHHEM, B) HHEPTHOCTHIO TeJla, T') MHEpIMeEH, ) MepBhIM 3aKkoHOM HpioToHa.

Bropoii 3akon HeroToHa 3amuceiBaetces B Buje: a) F=mv, 6) F=ma, B) P=mv, r) F=mgh, 1) Q=mv.

Kaxos nepuoj konebanuii mastHuka anmuHoi 2,5 m? a) 3,17 ¢, 6)0,32 ¢, B)0,5 ¢, 1)1 ¢, n1)2 c.

10. KakoBa nprMepHO CKOPOCTh paclpoCTpaHEeHHUs 3BYKOBBIX BOJIH B Bo3ayxe? A)300 000 km/c, 6)300 000 m/c,
B)30 000 m/c, 1)3000 M/c, 1)300 m/c, €)30 m/c

11. Kakue u3 nepeqncieHHbIX HIKE KoIeOaHnH sIBISIOTCS BRIHYKACHHBIMU? a) KoJleOaHus KaueneH,
packauyMBaeMbIX YEJIOBEKOM, CTOSIIIMM Ha 3eMJie, 0) KOJIeOaHUs CTPYHBI TUTAPbI, B) KOJIEOAHHS YallIeK PhIYakKHbBIX
BECOB

12. Tlox neiicTBUEM KaKUX CHII ABHXKYTCS SJIEKTPUUYECKUE 3apsiAbl BO BHELTHEH 3JIEKTPHUECKON 1enu?

a. [Tox neiictBrem cui anektpuueckoro mons. 0. Ilox merictBuem cropoHHuxX cui. B. Iloj nefictBuem
MarHUTHBIX CHIL.

13. Kax npaktuuecku onpenenuts IJC nctounnka Toka?

a) [Ipu nomorm BombTMETpa, MPUCOSTUHEHHOTO K IOII0CAM HCTOYHHKA TOKA MPH Pa30MKHYTOW BHELIHEH 1eTH. 0)

IIpu momory BOIBTMETPA, TIPUCOSTUNHEHHOTO TTAPAIIIEIbHO PE3UCTOPY BO BHEIITHEH IIEITH.

B) [Ipu momMo1y BOIbTMETpa U aMIiepMETpa, NPUCOSANHEHHBIMU K PE3UCTOPY BO BHEIIHEH LICTIH.

14.. JIyu cBeta, mazasi Ha IOBEPXHOCTb BOJBI, penomisiercs. [Ipenominenne cBeTOBOTo yda 00BICHAETCS TEM, UTO:

S

© ©

A. CKOpOCTb CBETa B BOJIE MEHBIIIE €I'0 CKOPOCTH B BO3ayXxe b. cKopocTh cBeTa B Bozie O0JIbIIE €T0 CKOPOCTH B BO3TyXe
B. doToHBI cBeTOBOrO mMydka MPUTATHBAIOTCA MOJIEKYyJIaMu BOAbI I'. (OTOHBI CBETOBOTO My4yKa OTTAIKHUBAIOTCS
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MOJIEKYJIAMHU BOJIBI
15.B mikady Bucar nBe kyptku. O Ha CHHETO IBETA, a JApyras — )KeAToro. PasHeIe BeTa KypTOK FOBOPSIT O TOM, YTO:
A. CHHSAS KypTKa XOJIOJIHEE Ha OIYIlh, YeM KenTas b. cHuHss KypTKa Jiydiie rpeet B. kpacku, KOTOpPIMH TTOKPAIICHBI
KYPTKH, TIOTJIOIIAIOT CBET Pa3HBIX JUTUH BOJH ['. sKenTasi KypTKa mpoyHee

16. Yron najeHus jiyda Ha 3epKajbHYI0 I0BepXHOCTh paBeH 20°. KakoB yron Mexy OTpaKeHHBIM JIy4OM M
3epKaTbHON MTOBEPXHOCTHIO?

A.70° B. 80° B. 40° r.20° . 90°

17 . Paccrosiaue Hanmyduiero 3peHus yesnosexa 50 cM. Ha kakoM paccTosiHMM OT 3epKaja eMy Hy>KHO HaXOIUThCH,
JUTSL TOTO 9TO OBI JIydIlle pacCMOTPETh CBOE M300pakeHNe B 3epKae?
A.50 cm b.1m B.25 cum I. 12,5 cm . Kak MmoxHO Omike.
18. Yrnom nageHust Ha3bpIBaeTCs YTOI MEXKAY A. OTpa’KeHHBIM JIY4OM W majaouum; b. oTpaxaromieil ToBEpXHOCTHIO
U MaJAoLMM JIy4oM; B. nepnenauKkynspoM 1 najaromumM JIy4doM; . IpeIoMIeHHBIM JIyIOM U OTPaXKaroLeH
MOBEPXHOCTBIO.
19. I'maBHOE ycnoBue HaOMOACHUS HHTepdepeHINy 1 Audpakiuy cBeTa. BoNHBI JOIKHEI OBITS. ..
A. xorepertHeiMu  b. cuHdaszaeiMu  B. MoHOXpomatmueckumu . JIroObiMu
20. Kakoro 1BeTa KaxXyTcs KpacHbIE IIBEThL, €CIM CMOTPETh HAa HUX YEPE3 3€JICHOE CTEKIO?

A) 3enenoro b) Kpacaoro B) Uepnoro I') Ceporo

CooTBeTCTBHE MEXKTy OTHPHOM CUCTEMOMN M CHCTEMOM OIICHUBAHUS 110 Pe3yJIbTaTaM
TECTUPOBAHUS YCTAHABIMBAETCS MOCPEICTBOM CJICIYIOIIECH TaOIUIIbI:

OOBeKT ITokazarenu Onenka YPOBEHBb pe3yJIbTATOB
OLICHKH OIICHUBAHUS 00yueHus
pe3yIbTaTOB
oOyueHus
60 6aynoB u meHee | «HeymoBiIeTBOPUTETHLHOY Hwusknii ypoBeHb
74 — 61 GamioB «Y IOBJIETBOPUTEIHHOY [ToporoBslii ypOoBEHb
OOyqaromuiicst | 84 — 75 Gamnos «Xopouo» [ToBbILIEHHBIN YPOBEHB
100 — 85 6anmos «OTIUIHO Bricokuii ypoBeHb

OneHka 0TBETOB 00y4Yal0IIErocsi Ha BONPOCHI

ConeprkaHue TIKaIbl OT[CHUBAHUS
ONeMEHTHI Y TOBIETBOPUTEIBHO Xoporo OTinyHO
OUCHHMBAHNA HeynonerBopuresnbHO

He 3auteno 3aureHo 3aureHo 3aureHo
CooTBeTcTBHE OTBETOB 3HAUYUTEIIbHBIE Hesnaunrensusie |[TonHoe
dhopMyIHpOBKaM [lo1HOE HECOOTBETCTBHUE IO [OTpELHOCTH [OTPELIHOCTH COOTBETCTRHE
BOIIPOCOB (3amaHuii)  [BCEM BOIpOCaM
CtpykTypa, TlonmHoC HEcoOOT- 3HaunTenabHoe Heco  |HesnauurenbHoe |COOTBETCTBUC
[MOCJICI0BATCIBHOCTD H [BETCTBHUE DTBETCTBUE KPUTEPHUIO [HECOOTBETCTBUE  |KPUTEPUIO IIPU
JIOrMKa OTBETA. KPUTEPHIO. KPUTEPHIO OTBETE Ha BCE
'YMeHue 4eTKO, BOIPOCHI.
MMOHATHO, TPAMOTHO H
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CcBOOOJIHO M3J1ararh
CBOH MBICIIA

[TonHoe He3HaHue HmeroT MecTo Hmeror mecto [lonHOE
HOPMATUBHOU U IIPABOBOU CYIICCTBCHHBIC HCCYIICCTBCHHBIC |COOTBETCTBHE
0a3bl ¥ cIeHATHHON yoymeHus (HezHanue |[YIIYIICHUA U maHHOMY
3HaHUE HOPMAaTHUBHBIX, . T ——
PABOBBIX IOKYMEHTOB TepaTyphl OosbLIel 4acTH U3 KPUTEPHIO
P Y TOKYMEHTOB U OTACIIBHBIX OTBETOB Ha BCE
U crielHaIbHON . (eIMHUYHBIX)
CIeLUaIBHON BOIIPOCHI.
TUTEpaTyphI paboT u3 uncna
NTUTEPaTypHI MO .
00s13aTeNEHON
Ha3BaHMUIO,
ITUTEPaTYPHI.
COJICpKaHUIO U T.1I.). patyp
YMeHue CBsI3aTh TEOPUIO ¢ |YMEHHE CBSI3aTh 'Ymenue cBs3ath  |[lonHoe
MPaKTUKOH pabOTHI HE BOIPOCHI TEOPUU U [BOIIPOCHI TEOPHUHU U |[COOTBETCTBUE
MPOSIBIISICTCA. [IPAKTUKU MPAaKTUKH B TaHHOMY
YMeHHE  yBSI3bIBATh
. [IPOSIBIISETCS PEAKO. [OCHOBHOM KPUTEPUIO.
TEOPHIO C MPAKTHUKOIA,
MPOSIBIISIETCA. CriocoOHOCTB
B TOM 4YHCIE B
WHTETPUPOBATh
oOnactu
. 3HAHUA U
poheCCUOHATBHOMN
[IpHUBJICKATh
paboThI
CBEICHUS U3
Pas3INIHBIX
Hay4dHBIX cep
Ha Bce mononuutenbupie  [(OTBETHI HA OONBITYO (1. Hanst /laHb! BepHbBIE
BOIIPOCHI IIPENOAAaBATEIS HacTh HETIOJIHbIE OTBETHI Ha BCE
aHbl HEBEPHBIE OTBETHI. TOTIOJTHUTEJIbHBIX OTBETHI Ha ITOTIOJTHUTENbHBIE
BOIIPOCOB JIOTIOJIHUTCIIBHBIC BOIIPOCHI
BOTIPOCHI
Ka9ecTBO OTBETOR Ha MpenoJaBaTess JaHbl p MpenogaBaTes.
HeBepHO. [PEero1aBaTes.
NOTIOJTHUTENILHBIE > Tan omuH
BOIIPOCHI

HEBEPHBIH  OTBET
Ha
NOTIOJTHUTEIIbHBIE
BOIIPOCHI

mpernogaBaTeis.

[Tpumeuanue: UToropas oreHKa GOpMUPYETCS KaK CpeliHsAs aprupMeTHIecKas pe3yJbTaToB
3JIEMEHTOB OLICHUBAHUS.
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