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KommiekT KOHTpOJBHO OLeHOYHBIX cpeacTB mo auctuminae O/1.06Pu3uka pa3zpaboTaH Ha OCHOBE
denepallbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CpeaHero oobmiero oOpa3oBaHUs
(mpukaz MunucrepcTBa obpa3oBanus U Hayku Poccum ot 17 mas 2012 r. Ne 413), denepanbHbIX
rOCy/IapCTBEHHBIX 00pa30BaTeNbHBIX CTAHJAPTOB IO CIELUUATBHOCTSAM CPEAHEr0 MPOo(hecCHOHATHLHOTO
obpaszoBanms 15.02.14. OchHameHue cpeacTBaMH aBTOMATHU3AIMUTEXHOJOTHUUECKHX IPOIIECCOB U
MPOM3BOJCTB (10 oTpacisiM ) (yTBepkaeHHOro mpukazom MuHoOpHaykuPooccuu ot 09.12.2016  Ne
1582) ,mpumepHOii TporpamMmbl  00IIe0Opa3oBaTebHON Y4eOHOH IUCHUILIMHBI Du3nuka Is
npodeccHoHALHBIX 00pa30BaTENbHBIX Oopranu3anuii — M.: M3narensckuii neHtp «Akagemus» 2015 r.,
pexomennoBaHHOU PI'AY «PHPO» B kauecTBe NMPUMEPHON MPOrpamMmbl JJsl peanu3alil OCHOBHOMN
npodeccronanbHOM 00pazoBatenbHON nporpammbl CITO Ha 6asze obmiero oOpa3oBaHus ¢ OTyYECHUEM
cpennero o6Omero oo6pazoBanust (IIporokonm Ne3 ot 21 wroms 2015 r.. PeructpanuoHHBI HOMED
petiensun 384 ot 23 utonist 2015 r. PI'AY «®UPO»),padoueii mporpaMmbl «Du3nka.

Opranu3zaius pa3padoTyuK:

I'ocynapcTBenHOe OroKeTHOENPOeccCHoHanbHOEe 00Opa3oBarenbHoe yupexaenue «TpyOueBckuii
MOJINTEXHUYECKUH TEXHUKYM

Pazpaboruuk:lllemeroBa T.®. mnpenoxasarens [BIIOY «TTIT»



1. ITacnopT KOMILJIEKTA KOHTPOJILHO OIIEHOYHBIX CPEACTB.
1.1 O01He mMoJI0KeHu S

KontponbHo onenounsie cpeactBa (KOC) mnpennazHadeHbl [ KOHTPOJS W OLEHKHU
00pa3oBaTeNbHBIX JOCTIKCHUH 00YJaroNUXCsl, OCBOMBIIMX Mporpammy ydeOHou mucturmiuabl O1.06
O®usuka 1no cneruaibHoctd 15.02.14. OchHamieHue CpeAacTBaMH aBTOMATHU3ALUUTEXHOJOTMUECKUX
IIPOLIECCOB U MTPOU3BOJICTB (110 OTpACcisiM).

KOC Bxio4aer KOHTPOJbHBIE MaTe€pUaibl JJisi MPOBEICHUS TEKYIIEro KOHTPOJS U
MIPOMEXKYTOYHOM aTTecTanuu B opMe 3K3aMeHa.

1.2 Pe3y.]'[]>TaT]>I 0CBOCHUH TUCHUIVIMHBI, MOAJICKAIUE TIPOBEPKE

JUYHOCTHBIE Pe3yJIbTAThI, B TOM YHCJIC B YaCTH:

1) epasicoanckozo socnumanusi.

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TO3UIUM OOydYalOMIEToCs Kak aKTUBHOTO U
OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIIEYEIIOBEYECKUX TYMAHUCTHUUECKUX M JIEMOKPATUYECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpEcax TPakIaHCKOTO OOIIEecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3aIiy;

yMEHHE B3aMMOJICHCTBOBATh C COIMAIbHBIMA HWHCTUTYTAaMU B COOTBETCTBHHM C HX
GYHKIUSMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOM JEATEIbHOCTH;

2) nampuomu4ecko20 60CRUMAHUSL.

c(hOpMHUPOBAHHOCTb POCCUMCKON IPaKAaHCKON UIEHTUYHOCTH, TAaTPUOTU3MA;
LIEHHOCTHOE OTHOIIEHHUE K TOCYapCTBEHHBIM CUMBOJIaM, JOCTUKEHHSIM POCCUMCKUX YUEHBIX B
obnact PU3UKU U TEXHHKE;

3) 9CMemuYecKo20 60CHUMAaHUSL

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIFOUas 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢bu3nueckoi HayKe;

4) mpyo08020 80CHUMAHU!

UHTEpEC K pa3idudHbIM chepaM MpodecCHOHATBHOM NEATeNbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3UKOW U TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccun U peanu3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIC TIIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 001acTH (pU3MKU Ha
MPOTSKEHUU BCEH )KU3HU;

5) 9K0N02UHECKO20 60CNUMAHUA:

c(hOpMUPOBAHHOCTh IKOJOTUYECKOW KYIbTYphl, OCO3HaHWE TIJ00aTLHOTO XapaKTepa
IKOJIOTUYECKHUX MPOOIIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JEHUCTBUH B OKPYXKAIOLIECH Cpelle HAa OCHOBE 3HAHMS LeNen
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

PacmeeHHe OIIbITa OCATCIBbHOCTH DKOJIOTHUECKOH HAIpaBJICHHOCTH Ha OCHOBEC HMCIOLIUXCA
3HaHU# 10 Qu3MKe;



6) YEeHHOCmU HAYYHO20 NOZHAHUA!

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
bu3znuecKoil HayKu;

OCO3HAHHE LIEHHOCTH HAyYHOW JAeATeIbHOCTH, TOTOBHOCTh B IMpollecce H3y4YeHHs] (UBUKH
OCYILIECTBIISATH MPOEKTHYIO U UCCIIEI0BATENbCKYIO NESTEIbHOCTh MHIMBUIyalIbHO U B TPYIIIIE.

MeTanpeIMeTHbIe:

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiiCTBUS

ba3oBble Jloruyeckue AecTBUA:

CaMOCTOSITENILHO  ()OPMYJIMUPOBATh H  aKTyaJlU3UpOBaTh MpoOJeMy, paccMarpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 3a1aBaTh [1apaMeTPbl U KPUTEPUU UX TOCTUKEHUS; BBIABIIATD
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3MUECKUX SBICHUSIX;

pa3palaThiBaTh IUIAH pPEUICHHs MPOOJIEMbl ¢ Y4ETOM aHain3a MMEIOIIMXCS MaTepUajbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTB KOPPEKTUBHI B JEATEIHLHOCTH, OLIEHUBATh COOTBETCTBUE PE3yJIbTATOB IEJISIM, OLICHUBATh
PHUCKH MOCTEACTBUMN AESTEIBHOCTH,

KOOPJAVMHHUPOBATh W  BBINOJNHATH pPabOTy B  YCIOBHSX PEAIBHOTO, BHPTYaIbHOTO M
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble uccienoBarebCcKkue 1eiCTBHSA:

BJIQ/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METO1aMU (PU3MUYECKOI HAYKH;

BJIQJIETh HaBbIKAMH Y4eOHO -HCCIIEIOBATENbCKOW M TMPOEKTHOW MAESITeIbHOCTH B 00NacTh
(U3HUKHN, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSATEIHHOMY TIOMCKY METOJIOB pEIICHHUS 3a1ad
(U3HYECKOTO COJICpKAHUS, IPUMEHEHHUIO PAa3JIMIHBIX METO/I0B MTO3HAHMUS;

BIAJCTh BUIAMHU JCATEIBHOCTH [0 TIOJYYCHHIO HOBOTO 3HAHMS, €ro HHTEPIpPETalnu,
npeoOpa3oBaHUIO0 M TPUMEHEHHIO B PA3IUYHBIX YUYEOHBIX CHUTYyallMsIX, B TOM YHCJE TPHU CO3JIaHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh IPUUMHHO-CJICJICTBEHHBIE CBSI3M M aKTYaJlM3UPOBATH 3a/1a4y, BBIIBUTaTh THUIOTE3Y €€
pelieHusi, HaXOQUTh apryMEHThI JUIsl J10Ka3aTelbCTBA CBOMX YTBEPXKACHHMH, 3aJaBaTh NapameTpbl U
KPUTEpUU PELICHMUS;

AQHAJIM3UPOBATh MOJIYYEHHBIE B XOJ€ PELICHUS 3aJa4M Pe3yJbTaTbl, KPUTUYECKH OLIEHUBATh MX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a7aull B OOpa30BaTEIbHON JAESITEIBHOCTH, B TOM
YHUCJIE IPU U3YYEHUU (HU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OMBIT, YMETh IIEPEHOCUTH
3HAHUA M0 (PU3UKE B MPAKTHUECKYIO 001aCTh KUZHEACATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel; BBIIBUTAaTh HOBLIE UJIEH,
mpeaaraTh OpUrHHAIBHBIC TTOIXO/IBI U PEIICHUS; CTABUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE
aNbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ undopmaumeii:

BIIAJICTh HABBIKAMH TOJIYYeHHS WHPOpMaIuu PU3NIECKOro COAEPIKaHMs U3 HCTOUHUKOB Pa3HBIX
TUIOB, CaMOCTOSITEJIbBHO OCYIIECTBIATh TMOWCK, aHAJIW3, CUCTEMaTU3allMi0 ¢ HHTEPHpPETALUIO
nH(pOpMaUU pa3TUIHBIX BUJOB U (OPM MPECTaBICHUS;

OIICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;



UCTIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B pEIICHUHU
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX M OPTraHU3AIMOHHBIX 337a4 C CcoOioJeHHeM TpeOoBaHUN
SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TMTHUEHBI, PeCypcocOepekeHUsl, TPABOBBIX U ATHUYECKUX HOPM,
HOpPM MH(OPMALIMOHHON 0€30M1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTO COJCP)KAaHUS B Pa3iMyYHbIX (popmarax ¢ y4éTOM Ha3HAYCHHS
nH(OpPMALIUY U 1IeJIeBOI ayAUTOPHUH, BEIOUpAs ONTUMANbHYIO (hOpPMY MPECTABICHUS U BU3YAIIU3ALIUH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU JESITEIHHOCTH; PACIIO3HABATh
MPEANOCHIIKY KOH(IMKTHBIX CUTYalluid M CMATYATh KOH(IIMKTHI; pa3BEPHYTO M JOTMYHO U3J1araTh CBOIO
TOUYKY 3pEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJNICTB;

MOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW U MHIUBUAYaJIbHON pabOTHI; BRIOMPATH
TEMaTUKY U METOJIbl COBMECTHBIX JEUCTBUN C YUIETOM OOIIMX UHTEPECOB, U BOZMOXKHOCTEH KaXKJI0TO
YJIeHA KOJIJIEKTHBA;

MIPUHUMATH LIEJIM COBMECTHOM JEATENbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH JIEUCTBUS 110
€€ JIOCTMKEHHUIO: COCTaBJIATh IUIAH JCHCTBUM, paclpelensTh PO C YYETOM MHEHMH YYaCTHUKOB,
00CyXI1aTh pe3yabTaThl COBMECTHOW PaOOTHI;

OLICHMBAaTh KAayeCTBO CBOETO BKJIaJa M KaXJOr0 y4aCTHHKA KOMaHAbl B OOIIMH pe3yibTar IO
pa3pabOTaHHBIM KPUTEPHUSIM;

npejjiaraTb HOBBIE IIPOEKThI, OLEHUBAaTh HJAEU C MO3ULIUU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYLIECTBJISATh MO3UTUBHOE CTPATErMUYECKOE NMOBEACHUE B PA3IMYHBIX CUTYalUsX, MPOSIBIATh
TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUSA

Camoopranusauus:

CaMOCTOSITEJIbHO OCYILECTBJISATh IO3HABATEJIbHYIO JESITEIbHOCTh B oOnactu  (U3MKU U
aCTPOHOMMH, BBISIBJISITH TPOOJIEMBI, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOSITENIbHO COCTABJISIThH IJIaH PEIICHUs PacU€THBIX M KaUeCTBEHHBIX 3ajay, M1aH
BBINOJIHEHUS TPAKTHUECKON PabOTHI ¢ YUETOM UMEIOIIUXCS pECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U
IIPEAIIOYTEHUH; 1aBaTh OLICHKY HOBBIM CUTYALIUsM;

pacuIMpsATh paMKH Y4eOHOTIO IIpeMeTa Ha OCHOBE JIMUHBIX MPEANOUYTEHUH; 1€71aTh OCO3HAHHBIH
BbIOOp, apryMEHTUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTD 32 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IPYAULHUU B 00sacTH (U3HMKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

JaBaTh OILIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLEHHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIaJIETh HABBIKAMU IIO3HABATEJIbHOM pe(IEeKCHUM KaK OCO3HAHHUS COBEpLIAEMBIX IEHCTBHHA U
MBICIIUTENBHBIX MTPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU [T OLIEHKH CUTYallMM, BEIOOpa BEPHOT'O pEIIeHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS [0 UX CHIKEHUIO; TPUHUMATD
MOTHBBI U apTYMEHTHI IPYTUX IIPU aHAINU3€ Pe3yJIbTaTOB JIEATEIbHOCTH; IPUHUMATh ce0sl, TOHUMast
CBOM HEJJOCTATKU U JOCTOMHCTBA; MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX IIPU aHAINU3€E Pe3yNIbTaToOB
NesITeNIbHOCTH;, TPU3HABATh CBOE MPaBO U MPABO APYTUX HA OMIUOKH.

B mporecce AOCTHKEHHSI JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOrpamMMbl MO (HU3MKE IS



YPOBHSI CpeIHEro ooOmero o0pa3oBaHHS y OOYYarOUIMXCS COBEPILCHCTBYETCS IMOYUOHATbHBIU
uHmMesIeKm, peaonaralonmi copMUpOBaHHOCTb:

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh IOHMMAaTh CBOE SMOLMOHAIBHOE COCTOSIHUE,
BU/ICTh HAIPaBJICHHUS Pa3BUTHs COOCTBEHHOM AIMOIIMOHAIBHON Cepbl, OBITh yBEPEHHBIM B cele;

CaMOpeTyJIMPOBaHMs, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHUE NPHHUMATh OTBETCTBEHHOCTH 32
CBOE TIOBE/IEHHE, CIIOCOOHOCTh QJaNTHPOBATHCS K OSMOIMOHAIBHBIM WM3MEHEHUSM U TIPOSBIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIONIEH CTPEeMIICHHE K JTOCTHKCHHIO 1IN U YCIIEXY, ONITUMU3M,
MHUIMATUBHOCTh, YMEHUE JICHICTBOBATh, UCXO/I U3 CBOUX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTh IMOHMMATh SMOIMOHAIBHOE COCTOSIHUE JpPYTHX,
YUUTBIBATh €TO IPU OCYIIECTBICHUH OOIIEHNUS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOLICHUS C JPYTUMH
JFOIbMH, 3a00TUTHCSA, IPOSIBIATH HHTEPEC U pa3peIiaTh KOH(IUKTHIL.

npeAMeTHbIe:

MOHUMATh POJIb (PU3UKUA B IKOHOMHUYECKOM, TEXHOJOTUUECKOU, IKOJIOTUUECKON, COIMAIbHON U
ITUYECKON cdepax ACSITeTLHOCTH YEIIOBEKa, POJIb M MECTO (PM3UKH B COBPEMCHHON HayYHOW KapTHUHE
MUpa, 3HAYEHHUE ONUCATENIbHOM, CUCTEMATU3UPYIOIIEH, OOBSICHUTEIbHON U MPOTHOCTUYECKON (DYyHKIUH
(U3HYECKON TEOpHH - MEXaHWKH, MOJEKYISAPHOW (QU3UKH, TEPMOIWHAMHKH, JIICKTPOIUHAMUKH,
CHEIHATbHOM TEOpUM OTHOCUTEIBHOCTH, KBAHTOBOM (U3UKH, pOIb (U3MYECKON Teopuu B
(GbopMUPOBaHUM TIPENCTABICHUI O (PU3NYECKONW KapTUHE MHpaA, MECTO (PU3UYECKON KapTUHBI MUpa B
o0111eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPO/IE;

pasnuyath yYCJIOBHSI MPUMEHHUMOCTH Mojeield (U3NYECKUX Tel U TPOIECCOB (SIBICHUN):
WHEpIHAIbHAs CHCTeMa OTCYETa, abCONOTHO TBEPIOE TENI0, MaTepHadbHAs TOYKA, PaBHOYCKOPEHHOE
IBWKCHHE, CBOOOIHOE TIaJIcHHEe, a0COIIOTHO yrpyras aedopmarius, aOCOTIOTHO yIIPYroe U abCOTIOTHO
HEYNPYroe CTOJIKHOBEHHS, MOJIETU Ta3a, )KUJIKOCTU U TBEPAOTO (KPUCTALUIMYECKOT0) Tella, UAcaIbHBINI
ra3, TOYEYHbIN 3apsiji, OJHOPOJHOE SJEKTPUYECKOE U OJHOPOJHOE MArHUTHOE MOJsl, TAPMOHUYECKHE
KojeOaHus, MaTeMaTUYECKUH MAasTHUK, WACATbHBIA MPYXKUHHBIA MasTHUK, TAPMOHHYECKHUE BOJIHBI,
UJealnbHbI KoJeOaTenbHbI KOHTYp, TOHKAasl JIMH3a, MOJENEH aroma, aTOMHOTO Spa M KBaHTOBOM
MOJIEJIU CBETA,

pa3iuyath ycIoBUS (TpaHUIlBl, OOIACTH) MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, MOHMMATH
BCeOOMIHil XapakTep GyHIaMEHTAIBHBIX 3aKOHOB M OTPAaHUYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aQHAJM3UPOBATh M OOBSICHATH MEXaHMYECKHE TMPOIECChl M SBJICHHS, HCIONb3Yys OCHOBHBIE
MOJIOXKEHUS W 3aKOHBI MEXaHUKH (OTHOCUTEILHOCTh MEXaHUYECKOTO JIBUKEHUSI, POPMYIIbl KHHEMATHUKH
PaBHOYCKOPEHHOTO JBIKEHUS, TpeoOpa3zoBaHus [‘amumiess I CKOPOCTH M TEepEeMEIeHUs, 3aKOHBI
HproToHa, mpUHIIMIT OTHOCUTENBLHOCTH ['anmuies, 3aKOH BCEMHPHOTO TATOTEHUS, 3aKOHbI COXPaHCHUS
UMITyJIbCA M MEXaHHUYECKON SHEpruu, CBs3b pPabOThl CHIIBI C M3MEHEHHEM MEXaHHMYeCKOW JHEpTHUu,
YCIIOBUSI paBHOBECHS TBEPAOTO TeJa), IPU 3TOM HCIIOJIb30BaTh MATEMATUUECKOE BHIPAXKEHUE 3aKOHOB,
yKa3bIBaTh YCJIOBHUS MPUMEHUMOCTH (U3MUYECKUX 3aKOHOB: MpeoOpa3oBanuii ['amuiesi, BTOporo u
TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHHS HMIIYJbCA UM MEXAHUYECKOW JHEPIHM, 3aKOHa
BCEMUPHOTO TSATOTEHHUS;

aQHAJM3UPOBATH U OOBSCHATH TETUIOBBIE MTPOIIECCHI U SIBJICHUS, UCIIOIB3YsI OCHOBHBIC TIOJIOKCHUS
MKT u 3akoHBI MOJEKYISpHONH (GU3UKH U TEPMOAMHAMMKHU (CBSI3b JaBJIEHUS HIEAbHOTO Traza co
CpeaHeld KHHETUYECKOW SHEprueil TEeIUIOBOrOo JBWKEHWS W KOHIIEHTpaluel €ro MOJIEKYJ, CBS3b
TeMIepaTypbl BELIECTBA CO CPEIHEN KMHETUUYECKOW YHEPrUer TEIJIOBOIO JBUKEHUS €ro YacTHll, CBSI3b



JIABJICHUS UIECATBHOIO ra3a ¢ KOHLEHTpauMel MOJIEKYJ U €ro TEMIIEpaTypoil, ypaBHeHUEe MeHieneeBa-
Kianeiipona, nmepBblif 3aKOH TEPMOJUHAMHKHU, 3aKOH COXPAHEHUs SHEPTHHM B TEIUIOBBIX IpOlEccax),
IIPY 3TOM MCHOJIb30BaTh MaTEMaTUYECKOE BBIPAXKEHHE 3aKOHOB, YKa3blBaTh YCIOBUS IPUMEHHMOCTH
ypaBHeHusa MenpeneeBa-Knanelpona;

AQHAIM3UPOBATh U OOBSACHATH AJIEKTPUYECKUE SIBJICHHS, UCIOJIb3Yysl OCHOBHBIC TOJOKEHUS W
3aKOHBI  AJNIEKTPOJAMHAMUKHM  (3aKOH COXpaHEHMsI DJIEKTpHYEeCcKoro 3apsiia, 3akoH Kyona,
MMOTEHIMATBHOCTh 3JIEKTPOCTATUYECKOIO IOJIs, MPUHUMUIT CYNEPHO3ULMU 3JIEKTPUUYECKUX MOJIEH, MpH
ATOM yKa3bIBas YCJIOBUS MIPUMEHUMOCTHU 3aKoHa KysoHa, a Takke MpakTUUeCKH BaXKHbIE COOTHOIICHHUS:
3akoHbl OMa I y4acTKa IIeNd M JUIsl 3aMKHYTOM SJIEKTpUYecKOoM 1enu, 3akoH Jxoyns-Jlenua,
npasuia Kupxroda, 3axonsr @apazes s 2JIEKTPOIIN3a);

AQHAIM3UPOBATh U OOBSACHATH AHJIEKTPOMATrHUTHBIE MPOLIECCHI U SIBJICHUS, UCIOJIb3YS OCHOBHBIE
MIOJIOXKEHUS U 3aKOHBI SJIEKTPOJMHAMUKY U CHEIHATbHON T€OPUH OTHOCUTEIBHOCTH (3aKOH COXPaHEHUS
AJEKTPUYECKOTO 3apsiaa, cuia Ammepa, cuna JIopeHna, 3aK0H 3JIEKTpPOMarHUTHOM MHIYKLIWH, TIPABUIIO
Jlenua, cBa3p DJIC caMOMHAYKIIMU B 3JEMEHTE JIEKTPUUECKOW LIENH CO CKOPOCThIO U3MEHEHMS CHUJIbI
TOKa, MOCTYJaThl CHEIHATbHON TeOPUN OTHOCUTENFHOCTH DUHIINTEHHA);

AQHAIM3UPOBATh M OOBACHITH KBAaHTOBBIC IIPOLIECCHl M SIBIICHUS, MCIOJB3YS TOJIOKECHUS
KBaHTOBOW (pu3uku (ypaBHeHWe DWHIITeHHA a1 hoTorddexTa, mepBelid 1 BTOPOM moctynaTtsl bopa,
MIPUHIIMII COOTHOIIICHUS HeompeaenénHocteld ['eii3eHOepra, 3aKOHBI COXpaHEHUS 3apsAOBOTO U
MacCOBOT'O YHCEJ U SHEPTHH B SACPHBIX PEAKITUAX, 3aKOH PAJIMOAKTUBHOTO PaCIiajia);

OMHCHIBATh (PU3UYECKHIE MPOLECCHl U SBICHUS, UCTIOIb3YS BETUUYHUHBI: IEpEMEIIEHUE, CKOPOCTh,
YCKOPEHHE, UMITYJIbC T€Ja U CUCTEMBI TEJ, CHUJIa, MOMEHT CUJIbl, JABJICHHUE, NOTEHIMAIbHAs SHEPIHUs,
KHUHETUYeCKasi YHEPIHsl, MeXaHU4ecKasi SHepTus, padboTa CUIIbL, IEHTPOCTPEMUTENIBHOE YCKOPEHHE, Crjla
TSKECTH, CUJIa YIPYTOCTH, CUJIa TPEHHSI, MOIIIHOCTb, YHEPTHs B3aUMOJICHCTBUS Tena ¢ 3eMiéid BOIM3U
e€ MOBEpPXHOCTH, JHEPIHsl YIpyroi medopManuyd TPYKHUHBI, KOJIHMYECTBO TEIUIOTHI, aOCOIIOTHAS
TeMIieparypa Tejia, pabota B TEPMOAMHAMUKE, BHYTPEHHSSI SHEPTUs UACATIBHOTO OJTHOATOMHOIO T'a3a,
paboTa ueanbHOro ra3a, OTHOCHTEIbHAS BIAKHOCTH Bo3ayxa, KI1/] uieansHOro TEMIOBOTO JBUTATEINS;
AIEKTPUUECKOE T0JI€, HAMPSHKEHHOCTD YJIEKTPUUECKOTO TOJIsI, HAMPSHKEHHOCTH MOJISl TOUEYHOTO 3apsiaa
WJIU 3apsKEHHOTO 1Iapa B BAKYYME U B AURJIEKTPUKE, TOTEHIIMAN 3JIEKTPOCTATUYECKOT0 MOJIsl, pA3HOCTh
MOTEHIMAJIOB, JJIEKTPOJABUKYILAs CUJa, CHJIa TOKA, HAIMpPSIKEHHWE, MOLIHOCTh TOKa, JJIEKTpHUYEcKas
€MKOCTh IUIOCKOTO KOHAEHCaTopa, CONPOTUBIECHHWE YYacTKa LeNu C MOCJIEN0BAaTEeIbHbIM U
MapajyieJbHbBIM  COCJUHEHHUEM PE3UCTOPOB, HSHEPIHUsl dBJIEKTPUYECKOrOo TMOJIsl  KOHJEHCATopa,
HaIpsOKEHHOCTh ~ DJIEKTPUYECKOrO  MOJIsL, MOTEHIMal  3JEKTPOCTATHYECKOro  MOJsl, Pa3HOCTh
MOTEHIIMAJIOB, DJJIEKTPOJABUXKYIAs CHJIA, WHIAYKIHMS MAarHUTHOTO TIOJII, MAarHUTHBIA TIOTOK, CHJa
Awmriepa, WHAYKTUBHOCTB, DJJIGKTPOIBWIKYINAs CHUJIa CAMOMHAYKIIMH, DHEPrUsi MarHUTHOTO TIOJIs
MPOBOJIHUKA C TOKOM, PEISTHBUCTCKHM WMMITYJIbC, TOJHAs DSHEPTHs, SHEPrus TOKOS CBOOOIHOM
YaCTHIIBI, SHEPTHS U UMITYJILC (POTOHA, MAaCCOBOE YHCIIO U 3apsij sApa, SHEPTUS CBSI3U SJIpa;

ONpEeNEATh HANPABICHUE UHAYKIMM MAarHUTHOTO TOJIA MPOBOJHUKA C TOKOM, CHJIBI AMIepa U
cunsl JIopeHua;

CTPOUTH M300pakeHHe, CO37JaBaeMOe IIOCKUM 3€pKajoM, TOHKOH JIMH30M, U PacCUUTHIBATH €T0
XapaKTEPUCTHUKU;

MPUMEHATHh OCHOBOIIOJIATAIOIINE aCTPOHOMHYECKUE TIOHSTHS, TEOPUH U 3aKOHBI IS aHAIW3a U
00BACHEHHS (PU3UYECKUX TMPOIECCOB, TPOUCXOMAIMMX B 3BE3MaX, B 3BE3NHBIX CHUCTEMAX, B
MEXTAJIAKTHIECKOM Cpefie; MBIKEeHUsI HEOSCHBIX TeJl, DBOJIIOINH 3BE3/] 1 BeenenHoi,

OOBSCHATh OCOOEHHOCTH TIPOTEKaHWS (U3UYECKUX SBICHUN: MEXaHWYECKOE JBUKECHUE,
TEIJIOBOE JABM)KCHHME YACTHI] BEIIECTBA, TEIUIOBOE paBHOBeCHE, OpPOYHOBCKOE JABIKEHUE, AUQQy3us,



WCIapeHue, KUMEHUE U KOHJICHCAllUsl, TUIABJIICHUE M KPUCTAUIU3alsl, HAlPaBJIEHHOCTh TEIJIONepeIauH,
AIEKTPU3ALNS TeJl, SKBUIIOTEHLIUATbHOCTh TOBEPXHOCTH 3aPSKEHHOTO TPOBOIHUKA;

IPOBOAMUTH HCCIENOBAHUE 3aBUCHMOCTH OIHOW (DU3MUECKON BEIMYMHBI OT JAPYrol c
UCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUH, MpPH HTOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUE TpadUKOB ¢ YIETOM aOCOTIOTHBIX
MOTPEUIHOCTEN U3MEPEHUH, AeIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHUS;

MPOBOAUTH KOCBEHHBIE U3MEPEHHS (PU3UUYECKHX BEJIUYUH, IPH 3TOM BBHIOMpATh ONTUMAIIbHBII
METOJI U3MEpEHUs, OLIEHUBATh A0COJTIOTHBIC W OTHOCUTEIBHBIE TMOTPEIIHOCTH MPSMBIX U KOCBEHHBIX
U3MEPECHMU;

MPOBOJIUTH OMBITHI MO MPOBEPKE MPEUIOKEHHON THUIOTE3bl: IUIAHUPOBATH SKCIEPUMEHT,
COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBAThH MOJTyYEeHHBIC PE3yIbTAThl U J€TaTh BBIBOJ O
CTaTyce MPEeIJIOKEHHOMN TUIIOTE3bL;

OMMCBIBATh METO/IbI IOJYUYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHU;

coOnroaaTh mpaBuiia 0€30MacHOrO TpyJa MPHU MPOBEICHUHU HCCIEIOBaHUN B paMKax yueOHOTro
JKCIIEPUMEHTa, TMPAaKTUKyMa U Y4eOHO -MCCJIEIOBAaTEIbCKOW U TMPOEKTHOM JESTENbHOCTH C
HCII0JIb30BAaHUEM U3MEPHUTEIIBHBIX YCTPOMCTB U JIA0OPATOPHOTO 000PYI0OBAHUS;

pemaTth pacu€THbIE 3a/lauyd C SBHO 3aJaHHOM M HESBHO 33JIaHHONW (PU3UYECKOM MOJENbIO: Ha
OCHOBaHUM aHAJIM3a YCIOBHS OOOCHOBBIBATh BHIOOp (PH3WMUECKON MOMENH, OTBEUAIONICH TPEeOOBAHHSIM
3a/1a4d, TPUMEHSTh (OPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJIaThl (U3HUYECKUX TEOpUU TP
WCIIOJIB30BAHUM MATEMATHYECKMX METOJOB pELIEHUs 3a/ad, IPOBOJUTH PACUEThl HAa OCHOBAaHUU
MMEIOIINXCSA JTaHHBIX, aHAIU3UPOBATh PE3YJbTAThl U KOPPEKTUPOBATh METOAbl PEHICHUS C Y4ETOM
MOJIyYEHHBIX PE3YJIbTATOB;

peliaTh KayecTBEHHbIE 33Jauu, TPEOYIOLUe MPUMEHEHUs 3HaAHWUN U3 Pa3HBIX pa3JesioB Kypca
Gu3MKM, a TakKe WHTETPAlMA 3HAHUW U3 JPYTHX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA:
BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCYKJICHUN C OMOPON HAa M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U
(du3nUecKue SIBICHMUS;

WCIIOJIB30BaTh TEOPETUYECKUE 3HAHUS Ui OOBSCHEHHS OCHOBHBIX MPHUHIIUIIOB pabOTHI
M3MEPUTENBHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MPOIIECCOB;

MPUBOJUTH MPUMEPHI BKIIaJa POCCUHUCKUX U 3apYOEIKHBIX YUEHBIX -(DU3UKOB B Pa3BUTHE HAYKH,
B 00BsICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

AQHAIM3UPOBATh M OIEHUBATh TIOCIEICTBUS OBITOBOW U TMPOU3BOACTBEHHOH NEATEIbHOCTH
YeloBeKa, CBA3aHHOW C (PU3WYECKUMHU TMPOLECCAMH, C TO3HIMA DKOJOTHYEecKol 0e30MacHOCTH,
MPEACTABICHUI O PAIMOHAIBFHOM MPHUPOJOTNOIB30BaHUM, a TakXKe pPa3yMHOM HCIIOIb30BaHUHU
JTOCTHKEHHUM HAYKW U TEXHOJIOTHH JIJIs1 JaIbHEHIIIET0 pa3BUTHS YEIOBEUECKOT0 OOIIECTRA;

MPUMEHATHh pPa3Iu4HbIe CHOCOO0BI paboThl ¢ uHOpMalmend ¢(U3NYECKOTO COACPKaHUS C
WCIIOIb30BAaHUEM  COBPEMEHHBIX  HMH(POPMAIIMOHHBIX  TEXHOJIOTHH, TpPU OITOM  HCIOJIH30BAThH
COBpeMeHHbIe MH()OPMAIIMOHHBIE TEXHOJIOTUHU Ui TOUCKA, MepepaboTKU U MpEeAbIBICHUs YIeOHOU U
HAyYHO-TIOMYJSPHON MH(OpPMALINK, CTPYKTYPUPOBAHUS U MHTEPHpPETAuU WH(OPMAIIUHU, MOTYICHHON
U3 Pa3NUYHBIX UCTOYHHKOB, KPUTHUUYECKU aHAJIM3UPOBATH MONTYYaeMyl HH(DOpPMAIMIO U OIICHUBATH €€
JIOCTOBEPHOCTh KAaK Ha OCHOBE MMEIOLIMXCS 3HAHMM, TaK M Ha OCHOBE aHajiu3a HCTOYHUKA
uH(popMaLnu;

MPOSIBJIATh OPTraHU3AIMOHHBIE M TO3HABATEIbHBIE YMEHHSI CAMOCTOSITEILHOTO TPHOOPETEHUS
HOBBIX 3HAaHUH B MTPOIIECCE BBHITTOJTHEHUS TPOCKTHBIX U YU4EOHO - UCCIIEA0BATEIbCKUX padoT;

paboTaTth B TPYIIE C HMCIOJHEHHEM DA3IHUYHBIX COIUAIBHBIX POJIEH, TUTAaHHUPOBAaTH PAbOTy
TPYIIbI, PalUMOHAIBHO PACIPENENATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJEKBATHO



OLIEHUBATh BKJIAJ KaXKI0TO U3 YUaCTHUKOB I'PYIIIBI B PELICHUE PAaCCMATPHUBAEMOM MPOOIIEMBI;
IPOSIBJIATH MOTUBAIIHIO K Oyaymiel mpoecCuoHaIbHON AEATEIbHOCTH.

Pe3yibTaThl OCBOEHMSI [MCUHMILIMHBI HampaBjeHbl Ha (OpMHpPOBaHHE OOIMX M
npogeccuoHAIbLHbIX KOMIIETEHIUI, pe3yJIbTATOB BOCIIUTAHUS:

OK 01. Bri6upath crocoObl pemeHus 3a1a4 npoeCCHOHANBLHOM JCATEIBHOCTH, MPUMEHHTEIBHO K
Pa3IUYHBIM KOHTEKCTAM
OK 02. Hcmons30BaTh COBpEMEHHBIC CPEICTBA TOWCKA, aHAIM3a W WHTEPHpETalnd WHPOPMAIUHA H

I/IH(I)OpMaHI/IOHHI)IC TCXHOJIOTMHX JId BBIIIOJTHCHUA 3aJa4 HpO(pCCCHOHaHLHOﬁ JCATCIBHOCTHU

OK 03. IImanupoBaTh W peaqn30BEIBATE COOCTBEHHOE MPOGECCHOHAIBHOE M JTMYHOCTHOE pa3BHUTHE,
MPEITPUHAMATENECKYIO IETENFHOCTD B MPO(eCCHOHANBHOM cdepe, HCIoIB30BaTh 3HAHUS 110
MPaBOBOM M (DMHAHCOBOM IPaMOTHOCTH B Pa3IMYHBIX JKU3HECHHBIX CUTYaIUIX

OK 04. O} dekTHBHO B3aMMOICHCTBOBATh U pa0bOTaTh B KOJUICKTUBE U KOMaH/IC

OK 05. OcCymiecTBIIATh YCTHYIO M THCBMEHHYIO KOMMYHHUKAIMIO HA TOCYAapCTBEHHOM SI3BIKE
Poccwuiickoii deaeparin ¢ yaeToM 0c0OEHHOCTEH COIMMATEHOTO U KYJIBTYPHOTO KOHTEKCTA

OK 06. [IposIBIATH rpa’kAaHCKO-TTATPHOTUYECKYIO TTO3HUIUIO, IEMOHCTPUPOBATH OCO3HAHHOE

IMOBCACHUC Ha OCHOBE TPAAUIIMOHHBIX pOCCHﬁCKHX AYXOBHO-HPAaBCTBCHHBIX ].[CHHOCTCﬁ, B TOM
YHCJIC C YYETOM IrapMOHHU3alIU MEKHAIVMOHAJIBHBIX U MEKPECIIMTUO3HBIX OTHOH_ICHI/II‘/'I,
MNPUMCHATH CTAHAAPTHI aHTUKOPPYIIITUOHHOI'O TOBECACHU S

OK 07. CopnelicTBOBaTh COXPAaHEHUIO OKPYKAIOLIEH Cpenibl, pecypcocOepeKeHUI0, IPUMEHSTh 3HAHUS
00 U3MEHEHNH KJIMMaTa, IPUHLIUIBI OepEeKIMBOTO MPOM3BOACTBA, 3)()EKTUBHO JEHCTBOBATD
B UpE3BBIYAMHBIX CUTYAIHAX

Ilpogpeccuonanvuvie Komnemenyuu

IK 1.1. KoHncTpyrnpoBaTh 351eMEHTBI CUCTEM ra30pacipeielieHus U ra30noTpedaeHus
IK 1.2. BBINOTHATE pacdyeT cucTeM razopacrpeneneHus U ra3onorpedaeHus
K 2.2 OpraHu30BbIBaTh U BBIIOIHATH PA0OTHI IO CTPOUTENBCTBY U MOHTaXY CUCTEM

razopacnpe/ieJieHusI U Ta30N0TPeOICHHsS] B COOTBETCTBUU C MPABWIIAMH M HOPMaMHU 110
oXpaHe TpyJa, TpeOOBaHUSMU MOKapHOM 0€30M1aCHOCTH U OXPAHbI OKpY Karolei

cpeabl

IIK 3.1 Ocy1ecTBIATh KOHTPOJIb U JUArHOCTUKY MTapaMeTPOB 3KCILTyaTallHOHHON
HPUTOJJHOCTH CUCTEM T'a30pacipeieNIeHHsI U Ta3010TpeOIeHus

IIK 3.3 OpraHu30BbIBaTh MPOU3BOJCTBO PA0OT MO 3KCILTyaTallud U PEMOHTY CHCTEM
ra3opacripeieIeHus! 1 ra3onoTpedaeHus

1K 4.1 BoInonHATh perinaMeHTHble paboThl IO TEXHUUECKOMY 00CTYKMBAaHUIO Fa30BbIX CeTel
JIOMOXO035ICTBa

JInyHOCTHBIE pe3yJIbTAThI Kox JHYHOCTHBIX
pe3yJIbTaToB

peaiM3aluM NPOrpaMMbl BOCIUTAHUSA
peanu3anum NporpaMmmsl

BOCIIUTAaHUA




Oco3zHaronuii ce0s TpakJaHMHOM U 3aIIUTHUKOM BEJIUKON CTPaHBI.

JP 1

[IposiBnsromuid M AEMOHCTPUPYIOIIMM YBAKEHHE K JIIOAAM Tpy[la,
OCO3HAIOIIMK HEHHOCTh CcOoOcTBeHHOro Tpyda. Crpemsmuiicss K

. JP 4
(OpPMHUPOBAHHIO B CETEBOW Cpele JIMYHOCTHO U TPO(HEeCCHOHATHLHOTO
KOHCTPYKTHUBHOTO «IIU(POBOTO CIICIIa».
Oco3Haromuii  MPUOPUTETHYIO  I[EHHOCTh  JIMYHOCTH  YEJIOBEKa;
YBOXKAIOIMUKA COOCTBEHHYI0 M YY)XYH YHUKQIBHOCTh B Pa3IMYHBIX JP7
CUTYaIMIX, BO BceX (hopMax U BHJAX ACATEIHHOCTH.
3a0oTAmuics 0 3aluTe OKPYXKAIOMICH Cpeabl, COOCTBEHHON M 4YKOM P 10

0€301acHOCTH, B TOM YHCJIC IU(PPOBOH.

JInyHOCTHBIE pe3yJIbTaThI
peaju3anuu NporpaMMbl BOCIMTAHUS,

ONpeacJCeHHbIC OTPACJI€BbIMHA TpeﬁDBaHI/IHMH K A€¢JJOBBIM KadeCTBaM JIMYHOCTH

CriocoOHBII MTPH B3aUMOJICHCTBUY C IPYTUMHU JIOABMH IOCTUTaTh
MIOCTABIICHHBIX IIeJIeH, CTpeMSIIniica K (OPMUPOBAHUIO B CTPOUTEIBHOM

OTPACIH U CHCTEME KUINIIHO-KOMMYHAIBHOTO X035IiCTBA JINYHOCTHOTO AP 13
pocTa Kak npogeccuonana

CriocoOHBIH cTaBUTH Hepes cOO0M LeNn MO/ )i PELIEHUS! BOZHUKAIOIINX
npodecCHOHaNIbHBIX 3a/1a4, T0IOUPATh CIIOCOOBI PEIICHHS U CPECTBA 1P 14

pPa3BUTHS, B TOM YHCJIE C UCIIOJIb30BaHUEM MH(OPMAITHOHHBIX
TEXHOJIOTHI;
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HaumeHoBaHMe 3jIeMeHTAa YMEHU HJIH
3HAHUH

Buanl arrecranun

00y4arouuiics 10/KeH yMeTh:

Texywuti KOHMpoOL

Ilpomesxcymounas
ammecmayus

y.1 -onucsleamsp u 00vACHAMD
pe3yibmamul HaonoeHull u
IKCHEPUMEHMO08: HE3aBHCHUMOCTh

YCKOpEHUsI CBOOOJHOIO MaJeHHsI OT MacChl
MaJaroLero Tejaa; HarpeBaHue rasa Ipu ero
OBICTPOM CKAaTUU ¥ OXJAKICHHE MpH
ObICTpOM pacmMpeHuu; ITOBBILICHHE
J@BJICHUS Ta3a IIpU €ro HarpeBaHuu B
3aKpBITOM COCyJle; OPOYHOBCKOE JABHIKEHHE;
JNEKTPU3aLMs TeJI IPU HX KOHTAaKTE,
B3aUMOJICMCTBUE IIPOBOJHUKOB C TOKOM;
JEMCTBYE MarHUTHOI'O NOJIS1 HA IPOBOJIHUK C
TOKOM; 3aBUCUMOCTH COIPOTUBIICHUS
IIOJIYIIDOBOJTHUKOB ~ OT  TEMIIEpaTypbl U
OCBEIIICHMS; IEKTPOMAarHWTHas WHIYKLNS;
pacrpocTpaHeHue 3JEKTPOMAarHUTHBIX

BOJIH;

TECTUPOBAHUE,
co0eceoBaHue, 3aIIUTA
pedepaToB U TOKIAI0B

Y. 2 -npuseooume npumeput onvimos,
ULLIOCIPUPYIOWUX, YMO:
HAOJIIOJICHUS U SKCIIEPUMEHT CITy>KaT
OCHOBOW ISl BBIIBH)KEHHUSI TUIIOTE3 U
ITOCTPOECHUS HAYYHBIX TEOPU;
DKCIIEPUMEHT TO3BOJISIET IPOBEPUTH
MCTUHHOCThH TEOPETUYECKUX
BBIBOJIOB; (hu3HUECKasi TEOpHUs AaET
BO3MOYXHOCTb OOBSICHSTD SIBJICHUS

MPUPOBI U HAYYHbIE (AKTHI;

JlabopaTopHbie
paboTHI,
MPAKTUYECKUE
paboOThI, TOKIIAbI,
COOOICHUS

1 cemecTp — aTTecTaius o
TEKYIUM OI[CHKaM,

2 ceMecTp —IK3aMEH
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¢u3nueckas Teopus MO3BOJISET
IIPEACKA3BIBATH €11IE HEU3BECTHBIE
SBJICHUS U UX OCOOCHHOCTH; TIpU
OOBSICHEHUH NIPUPOAHBIX SABJICHUI
UCTOJIb3YIOTCS (PU3NUECKHE MOJIEIIH;
OJIMH U TOT K€ IPUPOJIHBIN 0OBEKT
WIH SIBJICHUE MOYKHO MCCIIEIOBATh Ha
OCHOBE UCIIOJIb30BaHUs Pa3HbIX
MoJIeNel; 3aKOHbI (PU3UKU U
(u3nUecKue TEOPUU UMEIOT CBOU
OIIPEAEIEHHBIE TPAHUIIBI

IIPUMCHUMOCTH,

Y.3 -onucvieamso
dynoamenmanvuvie onvimot,
OKa3aBIIIME CYIIECTBEHHOE BIMSHUE

Ha pa3BUTHE (PU3UKH;

CobecenoBanue,
nabopaTopHbIe
paboThI

Y.4 -npumenamep nnionyyeHHbIC

CamocTOosTeIbHBIC U

3HAHUS IJIs1 PEIICHUs] PU3NUECKHUX KOHTPOJILHBIC
paboTHI,
3azay;
TECTUPOBAHUE
V.5 -onpeoenamep: xapaxkrep TectupoBanue,
¢usnueckoro npouecca o rpaduky, CaMOCTOATC/ILHBIC
5 paboTHI,
Tabnuie, popmyie; MpoayKThI
ue, popmyne; mpojy MIPaKTUYECKHUE
AJIEPHBIX PEAKLMH HA OCHOBE 3aKOHOB pPaboTHI.

COXpPAaHCHHA JJICKTPHUICCKOI'O 3apsiaaa

1 MacCCOBOI'O 4YHCJia,

Y.6 -uzmepams: cxopocTs,
YCKOpeHHe CBOOOTHOTO MaICHHUS,
Maccy Teja, IUIOTHOCTh BEIIECTBa,

cuity, paboTy, MOIITHOCTb, YHEPTHUIO,

JlabopaTopHbie U
MIPaKTUICCKUC
paboThI
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KOA(DPUIIUEHT TPEHUSI CKOJIbKEHUS,
BJIQXKHOCTh BO3/yXa, yJICIbHYIO
TEIIOEMKOCTh BEIIECTBA, YICIbHYIO
TEIJIOTY TUIaBJICHUS JIbJIA,
aleKTpuueckoe conpotusienne, IJC
U BHYTPEHHEE CONPOTUBIICHUE
MCTOYHHKA TOKA, I0KA3aTeNb
MPEIOMIICHUS BEIIECTBA, ONITUYECKYIO
CUJTY JIMH3bI, IJTUHY CBETOBOW BOJIHBI;
MIPEJICTaBISATh PE3YIbTATHI
MU3MEPEHUN C YYETOM UX

[IOTPELIHOCTEN;

Y.7 -npusooume npumeput
NPAKMUYUECKO20 NPUMEHEHUA
¢uzuyeckux 3Hanuil: 3aKOHOB
MEXaHHUKHU, TEPMOJAMHAMUKHU U
3JIEKTPOAMHAMUKH B SHEPTETUKE;
Pa3JIMYHBIX BUJIOB
AJIEKTPOMArHUTHBIX U3TyUYCHUH IS
pa3BUTHS PaIUO- U
TEJICKOMMYHUKAIIAI; KBAHTOBOM
(hU3UKHU B CO3JIaHUM SACPHOM

SHEPreTUKH, JIA3€POB;

CooOmieHus,
MPAKTUICCKUC
paboThI, 3aIUTa
pedepaToB u
JIOKJIaJI0B,
MPE3CHTAINN

V.8 - 6ocnpunumamo u na ocnose
NOYYEeHHBIX 3HAHUTL
CamMocCmoamenbHOOUeHUEAMb
uH(pOpMaIHIO, COAECPKAILYIOCS B
coobmenusix CMU, nayuno-
MOMYJISIPHBIX CTAThSAX; UCIOJIb30BATh

HOBBIC HH(POPMAITMOHHBIE

3ammra I0KJIaI0B U
pedeparos,
MpE3CHTALINH,
TECTHUPOBAHUE.

13




TEXHOJIOTHH JIJIs1 TTIOMCKa, 00paboTKu
Y TIPEIbSBIICHUS] HH(POPMAIINH 110
¢bu3MKe B KOMIBIOTEPHBIX 0a3ax

JAHHBIX U ceTsX (ceTu MuTepHer).

OO0yuaronuiicsi 10JI2KeH 3HATD:

3.1 - cmoicn nonamuii: GuznyecKoe TectupoBanue,
sBIICHUE, PU3NICCKas BEIIMUNHA, CaMOCTOATCILHBIC
paboTHI,

MO/Ie]b, TUTIOTE3a, IPHUHIIHII,

IPAKTHYCCKHE
IMoCTyJar, TCOpu:A, IPOCTPAHCTBO, pa60T},1
BpeMsl, HHEpIHAIbHAs CUCTeMa
OTCYETa, MaTepUaabHasi TOYKA,
BEIIIECTBO, B3aMMO/ICICTBHE,
UJeabHBIN ra3, pe30HAHC,
AIIEKTPOMArHUTHBIC KOJIeOaHus,
AIIEKTPOMATHUTHOE TOJIE,
AJIEKTPOMArHUTHAs BOJHA, aTOM,
KBaHT, (POTOH, aTOMHOE PO, AEPEKT
MaccChl, SHEPTHs CBS3H,
pPaInoOaKTUBHOCTH, MOHU3UPYIOIIEe
U3IIydeHHe, IJIaHeTa, 3Be3/1a,
rajakTtuka, BceneHHnas;
3.2 - emoicn puzuueckux TectupoBanue,
éenuyuH:IepeMeIeHne, CKopocTh, CaMOCTOATCILHBIC

paboTHI,

YCKOpEHHUe, Macca, CHIia, 1aBlIieHUE,

MPAKTUYECKUE

HUMITYJIbC, paboTa, MOILIHOCTb,
MEXaHHYeCKas SHEPTHs, MOMCHT
CHJTBI, TIEPHOJI, 9aCTOTa, aMILUTUTYAA
KoJIcOaHWH, IJTMHA BOJIHEI,

BHYTPEHHSISI SHEPTUs, CPEIHSA

paboTHI, 3aIIuTa
JOKJIa/I0B U
pedeparos,
MPE3CHTALUM,
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KMHETHYECKasi JHEPTUs YaCTHIL
BEILIECTBA, A0COJIIOTHAS TEMIIEPATYpa,
KOJINYECTBO TEIUIOTHI, YAEIbHAs
TEIJIOEMKOCTb, YAEJbHAs TEIUIOTa
napooOpa3oBaHusl, yAeIbHas TEIIOTa
IUTABJICHMS], YACIIbHAS TEIUIOTa
CropaHus, JJIEMEHTAPHBIN
BJIEKTPUYECKUH 3apsi,
HaNPsHKEHHOCTD JIEKTPUYECKOTO
II0JI1, PA3HOCTH MMOTEHIIMAJIOB,
3IEKTPOEMKOCTD, SHEPIHUs
AIEKTPUYECKOTO T10JIsA, CUIIA
AIEKTPUYECKOTOTOKA, IIEKTPUIECKOE
HaIIpsSKEHUE, DJIEKTPUYECKOE
CONIPOTHUBJIEHUE, IIEKTPOABIKYIIASL
CUJIa, MATHUTHBIN OTOK, UHIAYKIIUS
MAarHUTHOTO MOJIs, UHIYKTUBHOCTb,
DHEPIrusi MArHUTHOTO TOJIS,
[I0Ka3aTeJIb NPEIOMIICHUS,

OIITHYCCKAas Cujia JIMH3bI,

3.3 - cmulen puzuueckux 3aKoH08,
HPUHUUNOB U
nocmynamos(popMyIupoBKa,
IPaHUIbI IPUMEHUMOCTH): 3aKOHBI
nuHaMuKA HprOTOHA, TPUHITUATIBI
CYNEPHO3UIIUA U OTHOCUTEIILHOCTH,
3akoH [lackans, 3akoH Apxumena,
3aKoH ['yka, 3aKOH BCEMHPHOTO
TATOTEHUSI, 3AKOHBI COXPAHEHUS

OHCPIruu, UMITyJIbCa 1

TectupoBanue,
CaMOCTOATEIbHBIE
paboTHI,
MPaKTHYECKUE
paboTHI. 3ammTa
JIOKJIaJIOB U
pedeparos,
MpE3CHTALINH,
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AJIEKTPUYECKOTO 3apsijia, OCHOBHOE
ypaBHEHHE KUHETUYECKON TEOPUH
ra3oB, ypaBHEHHUE COCTOSIHUS
1JIcaJIbHOr'O ra3a, 3aKOHbI
TEpMOJMHAMUKH, 3aK0H KyIioHa,
3akoH Oma JIJIs TTOJTHOM IeIH, 3aKOH
Jxoynsa-JIenua, 3aKkoH
AIEKTPOMArHUTHOW UHIYKIIUH,
3aKOHBI OTPAKECHUS U MPETOMIICHUS
CBETA, MTOCTYJAThI CIIEIUATIBHON
TEOPUU OTHOCUTEIBLHOCTH, 3aKOH
CBSI3M MAcCChl U DHEPTUH, 3aKOHbI
dbotoaddexra, mocrynarsl bopa,

3daKOH paanOaKTUBHOI'O pacliaja,

3.4 - 6xnao poccuiickux u
3apyoerHcHbIX YUeHbIX, OKA3aBIINX
HauOoJIbIlIee BIUSHUE HA PA3BUTHE

(bu3HKH.

3aIHI/ITa JOKJIadOB U

pedepatos,
IIPE3ECHTALUH.

3.5. - Houck u oopadbomky
UHOpMayuu, BKIOYAS
HCIIOJIb30BAHUE AIIEKTPOHHBIX

PECYpCOB;
- KOMRbIOMEPHAA 2PAMOMHOCY;

- UCNOIb308AHUE
uHpOpMayUOHHBIX pecypcos,
BKJIFOYasi pabOTy C TEKCTAMH.
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2.2 ®opMBI TEKYIIETO KOHTPOJIS M TPOMEKYTOUHOM aTTECTAIIMH MO YIeOHOH TUCIMITIIMHE

Tabmauua 1

KOHTPOHL H OIICHKAa 0CBOCHUSA y'leﬁHOﬁ JAUCHUILIMHBI 110 TEMaM (pa311enaM)

Texkyuuii KOHTPOJIb TpomesyTounas
DJieMeHT yueOHOii ym P arTecTanus
AMCIUILINHbBI IIpoBepsiem ®opma IIpoBepsiem
Popma KkouTpo.IS bie Y, 3 KOHTPOJIfA bie Y, 3
Pa3nen 1. Mexanuka.
Tema 1.1. Kunemaruka. Tecmuposatue
Omuem no
Tema 1.2. /Iunamuxa. 1a60pamopHotL V.i1-V 4 Kourpons | v.7-V.4
pabomeNe] - Ne 5 HbIE
3awuma ooxknados 3.1—3.5 paboThI 3.1—-3.5
Tema 1.3. 3aKkoHbI Yemmuuwiii onpoc Nol-Ne3
COXpaHEeHHsI B MEXaHHKe 3awuma npesenmayuii
Pa3zpen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
Tema 2.1. Mexanuueckue . V.-V 4
KO0J1e0aHUS U BOJIHBI Yttt onpoc
3awuma 0oknaoos 37135
Pazpnen 3. MosekyasipHasi Qu3uKa 1 TePMOAHUHAMMKA.
Paznean 3. 1. Tecmuposanue
MouaexkyasipHasi (pu3uKa Omuem no
nabopamopnou pabome K
OHTPOJTh
Tema 3.2. Ne6 Ngg 5 V.i1-V.4 HBIE V.-V 4
Tepmoaunamuka 3awuma oK1aoos, paBoTbI
coobwenuil 3.1—3.5 Ne4 - 3.1—3.5
Yemuwvin onpoc No 5
Pa3nea 4. diuexkTpocraTuka
Tema 4.1. danexkTpuyeckue
B3aHMO/EHCTBUSA Tecmuposanue KOHTDOIE
3awuma coodbwenuil, V.1-V.4 Has P V.-V 4
T 4.2. CBoii dorcnados abora
ema 4.2. CBoiicTBa Vemmwiii onpoc 31—35 p 3.1—335
IJIEKTPUYECKOTO MOJIs Ne 6
Paznen S. DuekTpoanHamMmuka
Tema 5.1. 3aKoHbI T
ecmuposanue KOHThoIE
NMOCTOSIHHOIO TOKA Omuem no V1-V4 o p VI-V4
nabopamoptoi pabome AGOThL
NelO - Ne 15 3.1—35 pado 3.1—3.5
No 7 - Ne9
3awuma ooknados,
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Tema 5.2. MarHuTHble coobujenull
B3aMMO/IeHCTBUS Yemuoui onpoc

3awuma npezenmayutl

Tema 5.3.
JIeKTPOMArHUTHOE I0JIe

Tema 5.4. OnTuka

Pa3nes 6. KBantoBasi pusuka

Tema  6.1.KBauthl  u | Tecmuposanue

ATOMBI Yemuwiu onpoc,
3awuma ooxknaoos, KonTpo:s
coobuyenuti V.i-y4 Hast V.i-v4
Tema 6.2. ATomMHO€ AIPO | Omyem no 3735 pa6ota 3735
u 3JIeMeHTapHBIe | 1a6opamopHoll T Ne 10 o
YACTHIBI pabomeNel6 - Ne 18
Pazpnen 7. Ctpoenue u 3Bonionusi Beesiennoii
Tema 7.1. Crpoenmne wu | Tecmuposanue KOHTDOIL
3Boionus Beenennoii. Yemmuwiu onpoc, V.1-V.4 Hast P V.1-V. 4
3awuma 0ok1a008, 6
coobwenul 3.1—3.5 %2 lolTa 3.1—35

3. OneHka ocBoeHust y4eOHOH AUCHMILIMHBI PHU3HKA.

OCHOBHO 11€JIBIO OLIEHKU Y4eOHO! AEATENbHOCTU SIBJISETCS OLIEHKa YMEHUIN U 3HaHUI.

O1eHKa OCYILECTBIISIETCS ¢ UCTIOIBb30BaHUEM CIIEIYIONMX (POPM M METOI0B KOHTPOJIS:
- KOHTPOJIb 3HaHUI 00yJaromuxcsi IpoBOAUTCS B (opMe TeKyIeH U MPOMEKYTOUHON aTTeCTalluu.
Tekymas aTTectanus o0ydarolUXcsl — OLEHKA 3HaHUNH U YMEHHUI MPOBOJUTCS MOCTOSHHO C MOMOIIIbIO
TECTOBBIX 3aJaHM{, HAa NPAKTUYECKUX 3aHATHAX, MO pe3yibTaTraM J1abOpaTOpHBIX M KOHTPOJIbHBIX
paboT oOyyaronmxcs.
[IpomexyTouHas aTTecTanysi 00y4aromuxcs Mo yueOHO! AUCIUIIIINHE TPOBOJUTCS B JOpME IK3aMEHa.
DK3aMeH MPOBOJUTCS MO OUIIeTaM, COIEPKALUM TEOPETUUECKNE U MPAKTUYECKUE 3aJaHMsL.

3.1. 3agaHus 115l OLEHKH OCBOCHHS Y4eOHOM TUCHMILINHBI DU3uKa

Paznen 1. Mexanuka.

JluarHocTuyeckasi KOHTPoJbHasi padora
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1 BapuanT

1.Jansl nyTh (S) 1 IpoMexyTok BpemeHu(t).Kak HaliTu ckopocTs?

2.EnunHuiia u3mMepeHusi CKOpOCTH V.

3.Jlatb onpeneneHrne NHEPLUH.

4.YTo Takoe MOJIEKya BEIIeCTBa.

5.JlaTe onpeneneHue mIOTHOCTH BemecTBa. Kakoit OykBoii o003Havaercs? Enuania u3mepeHusl.
6.Mmeet nu HampaBieHue Gpu3nvecKas BeanunHa cuna. Kakoit O0ykBoit o0o3Havaercs?
7.Jlate onpenenenue cuibl TpeHus. Kakoit OykBoi o6o3Hadaercs. B uem n3mepsiercs?
8.MomnocTtb. Kakoit 6ykBoii o60o3Haugaetcs. B yem uzmepsierca? @opmyia.

9. 3akon [lackans.

10.9neprus. ®opmyna. Enununa usmepenus.

11. Kakoii 6ykBoii 0003HauaeTcs yckopenue. B kakux eaunumax usmepsercs?
12.0npenenenne yCKOpEHUs.

13.ITepeBectu 18 kM/4 B M/c.

14.ITepeBectu 5 cm/c B M/c.

15. IlepeBectu 120 Mm/MuH B M/C.

16.Yto Takoe mexaHuka?

17.Kakumu OykBamu 0003Ha4aeTcst mepuoja ooparieHus?

18. Kakumu OykBaMu 0003HAa4YaeTCsi 4acTOTa OOpaIIeHuUs?

19. ®opmybl Iepro/ia ¥ YaCTOTHI OOpAIICHHS.

20.®opmyna UMITyIbca Tea

21.0npenenenue Beca Tena. B uem n3mepsiercs?

2 BapuaHT

1.lanb! ckopocTs (V) 1 mpoMexyTok BpemeHHu(t).Kak Haiitu paccrosiaue?

2.EnunHuiia u3mMepeHus paccTosiHus S.

3.JlaTe onpenienieHne Macchl Tena.

4.Yt0 Takoe MOJIEKYJIa BEILIECTBA.

5.J1aTe omnpeesieHue MI0THOCTH BenlecTBa. Kakoit 6ykBoit o603HavaeTcs? Ennnuna namMepenus.
6.Yto Takoe ¢puzndeckas cuia? B uém usmepserca?

7. Kakue BUbI TpeHUs ObIBatOT?

8. Pabora. Kaxkoii 6ykBoii o603HauaeTcs. B yuem uzmepsiercsa? @opmyina.

9. Nmnynsc Tena. @opmyna. Enunuia usmepeHus.

10. laBnenue B )kuAKOCTH U raze. Dopmyra.

11. Kakoit OykBoit 0603HauaeTcsi nepuo kojaedanuil. B kakux eauHunax usmepsercs?
12.0npenenenre 4acToThl KosueOaHui.

13.ITepeBectu 36 kM/4 B M/c.

14.ITepeBectu 10 cm/c B M/c.

15. IlepeBectu 180 m/MmuH B M/c.

16.YTo Takoe 37eKTpUIECKHUM TOK?

17.Kakumu OykBaMu 0003Ha4aeTcsl HanpsHKeHue?

18. Kakumu 6ykBamu 0603Ha4aeTcsi CONPOTUBIICHHE?

19. ®opmymna 3akona Oma.

20.®opmyna a1 MOITHOCTH TOKA.
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21.0npenenenue Beca Tena. B uem usmepsercs?

KonTpoabHnast padora Ne 1 mo treme "Kunemaruka'
BapuanT 1

1.ABTOMOOUMIIb ABUKETCS CO CKOPOCTBIO 36 KM/Y MO 3aKPYIJICHUIO JOpOTH paauycoM 2 M.Onpenenure
LEHTPOCTPEMUTEIBHOE YCKOpeHHe?

2. Teno cosepaetr 240 noiaHbIX 000POTOB 3a 2 MUHYTHL. YeMy paBHbI 4acTOTa U IEPUOJ €r0
oOpareHus?

3. HaiinuTe ckopocTh U nepemenienne Benocumnenucra yepes 20 ¢, eciiv ero HayajabHas CKOPOCTh
2
paBHa 4 Mm/c, a yckopenue 0,3 m/c”?

4. Omnpenenute MECTO M BpeMs BCTPEUH ABYX TEll, €CIU YPaBHEHUS MX ABWKCHHUS UMEIOT BHI: X1= 5 -
5t nx, =15- 10t

Bapuanr 2
1.3a 5 c reno coepmaet 100 monubeix 060opoToB. KakoBa yactoTa u nepuoj ero obpaiieHus?

2. ABTOMOOMJIb IBUXKETCSI CO CKOPOCTBIO 72 KM/Y 0 3aKPYIIIEHUIO TOpOTH paanycoM 2 M.Omnpenenute
LEHTPOCTPEMUTENBHOE yCKOpeHHe?

2 .
3.MotouuknucT npuraics ¢ yckopenuem 0,37 m/c” 1 HadaabHOM CKOPOCThIO Vo=0,5 M/c.OnpenenuTsb
CKOPOCTb M IepeMelIeHne MOTOIMKIIMCTA Yepes 4 C.

4. OnpenenuTe MECTO U BpeMsl BCTPEUH JBYX TeJ, €CJIM YPAaBHEHUS UX JIBIKEHUS UMEIOT BUA: X1= 5+
tux,=20-2t.

Konrtpouabnas pa6ora Ne 2 no reme " /Iunamuka'
Bapmuanr 1

1. Kakyto cumy cienyeT NpuiiokHUTh K SIIUKY Maccol 20 Kr, YTOObI MPUIIOAHATH €T0 ¢ YCKOPEHUEM 1
2
m/c”?

2. [Maccaxup mudra mocraBun Ha mox yemoaH Becom 40 H. Korna nudt Havan omyckaThcsl BHU3, CHIIA
peaKkIiu ONopPkI, ACHUCTBYIOIIAs HAa YeMO/laH, yMeHbImiIachk 10 35 H. Ha ckonpko ipu aTom
YMEHBIINJICS BEC YeMo/iaHa?

3.Macca si6m0ka 40 r.C xakoii cuinoi oHo npuTsaruBaeTcs 3eMicii? CKOIbKO BpeMEHH OHO OyieT
najarth ¢ S0JI0HH, €CIM BeTKa, Ha KOTOPOM OHO BUCEJNO, HAXOIUJIach Ha BhICOTE 2,4 M.

4. Ilepesenute B CU cienyromuye BEIUUNHBL:
5xkH; 03T, 0,07xH; 500r; 40 em/c?.
Bapmuanr 2
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. 2
1. Teno maccoit 4 kr aBmxercs ¢ yckoperrnem 0,5 m/c”. Uemy paBHa cuia, cooOIIaromas Temy 3To
yckopeHue?

2. B pakeTe Hax0AUTCsA KOCMOHABT Maccoil 85 kr. Bo BpeMs crapTa pakeThl Cujla peakiluy OMopkl,
JEHCTBYIOIAsA HA KOCMOHAaBTa, yBennuuiachk 10 1700 H. Bo ckoiibko pa3 yBeIUUYUIICA PU 3TOM BEC
KOCMOHaBTa?

3. Ha BeicoTte 2,4 M BucuT rpyma Maccoit 30 r. Yemy paBHa cuiia TSKeCTH, elcTByroas Ha Hee? C
KaKOM CKOPOCTBIO yIAPUTCS O 3€MIIIO 3Ta IPYIIA, €CJIM OHA COPBETCS C BETKU?

4. TIlepeenute B CU cnenyroniue BeIMUYUHBI:

3kH; 091 0,05kH; 200r; 60 cm/c’

KounrpoabHnas padora Ne 3 mo teme '""Mexanuka'
1 BapuanT
1. Tesno maccoit 2 Kr noJHUMAIOT Ha BbicoTy 2 M cuiioit 40 H. Yemy paBHa paboTa 310 cuibi?
a). 40 Ix 6). 80 [k  B). 120 [Ix
2. 3anumure GopMyIibl U1 HaX0XKJICHNUs KWHETUYECKON U MOTEHIIUAIbHONW SHEPTUU.

3. Onpenenure MOIIHOCTb, KOTOPOM JODKEH 00J1a1aTh ABUraTelb, YTOOBI MOJHATH IPpy3 Maccoit 50 kr
Ha BbicoTy 10 M3a 5 c.

a). 2kBr  6). 1 kBt B).3 kBt

4. Enqunnna n3mepeHust paboTbl

a). Barr 0). JDxoyne B) Kuiorpamm

5. Uemy paBHa KMHETHYECKasl SDHEPTUs Tella Maccoi 3 KT, JBMXKYILETOCs CO CKOPOCThIO 4 M/c?
a). 20 Jx 0). 30 JIx B). 24 JIx

6. 3anuimuTe GopMyITy ISl HAXOXKICHUS UMITYJIbCa TeJa

7. Onpenenute UMIYJILC TeTa Maccou 15 Kr, eciim CKOPOCTh ¢ KOTOPOU 3TO TEJO JIBHXKETCS paBHA 3,6
KM/.

a). 15krm/c  6). 54 xrm/c  B). 72 Krm/c

8. Kakoe yckopenue coobuaer cuiia 60 kH teny maccoit 60 T.
a). 10 m/c? 0). 3600 m/c? B). 1 M/c?

9. 3anummute dhopmynny BToporo 3akona Herotona.

10. Enuanna usmepeHus CUIIbl TPEHUS



a). Hetoron  6). /Ixoyne B). Barr
2 BapuaHT
1. Teno maccoli 5 kr mogHuMaroT Ha BeicoTy 10 M cuitoit 40 H. YUemy paBHa paboTa 3TOW CHIIBI?
a). 400 JIx 6). 800 JIx B). 120 JIx
2. 3anumute GOPMYIIBI TSl HAXOKICHHS paOOTHI CHITBI TSKECTH

3. Onpenenure MOIHOCTb, KOTOPOM JOJIKEH 00J1aAaTh JBUraTelb, YTOObI MOAHSTH Ipy3 Maccoi 30 kr
Ha BeicoTy 10 Mm3a 5 c.

a). 25 kBt 0). 0,6 kBt B). 30 kBt

4. EnuHuna u3MepeHusi KHHETUYECKOW SHEPTUU

a). Barr 6). Jxoynb B) KHJIOTpaMM

5. Uemy paBHA KHHETUYECKAsi YHEPTHUS TeJla MACCOU 6 KT, IBMXKYILETOCS CO CKOPOCTHIO 4 M/c?
a). 48 JIx 0). 30 JIx B). 24 JIx

6. 3anuimute GopMyITy TSl HAXOXKIACHUS UMITYJIbCa Teja

7. Onpenenute UMIyJbC Tena Maccor 10 Kr, eciam CKOpoCTh ¢ KOTOPOM 3TO TEJIO IBUXKETCS paBHA 7,2
KM/4.

a). 0,72 xrm/c 0). 72 krm/c B). 20 xrm/c

8. Kaxkoe yckopenue coobmaet cuna 40 kH Teny maccoii 40 .
a). 10 m/c? 6). 160 m/c? B). 1 m/c?

9. 3anummute dhopmynny BToporo 3akona Herotona.

10. EqHuna u3MepeHus MOITHOCTH

a). Hetoron  6). /Ixoyne B). Bart

Pa3gen 2. Mexannueckune KoJe0aHUA U BOJTHBI

Tecr

Bapmuanr 1

Al . Konebanme - 3T0 IBMKEHHE TeJla:

1) u3 nosioxeHus paBHOBECHSI, 2) o KpUBOU TPAEKTOPHUU

3) B BEpTUKAJIBHOM MJIOCKOCTH 4) obnagaroiiee TOW WM UHOM MOBTOPSIEMOCTH BO BPEMEHH
A2. Ilepuoa Kos1e0aHMsA I'Py3a HA NPYKHHe paBeH 2 ¢. Yemy paBHa yacToTa KOJIeOaHU?
1)0,5T 2)2Tg 3) 3,14I'a 4) 6,28 I'y
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A3. Hau6oJb11ee 0TKIOHEHHE OT M0JI0KEHUS PABHOBECHS - 3TO

1) cMemenue Tena  2) yactora 3) nepuon 4) ammuinryzaa
A4. KakoBa camasi BLICOKasi 4acTOTA 3BYKa, CJbIIIUMOI0 YeJ0BeKOM?
1) 20T’ 2)200 I'g 3)2000 I'u 4) 20000 I'u
AS. Uu¢dpa3ByKoBbI€ BOJIHBI - 3TO

1) nonepeunsle BOIHBI ¢ 4acToTOM MeHblle 20 '

2) momnepevHbIe BOIHBI ¢ YacToTOH Oombie 20 '

3) mpo1oIbHBIE BOJHBI ¢ YacTOTON MeHbIe 20 ['1y

4) mpoa0aBHBIE BOJIHBI C yacToTOM Oosbie 20 [y

A6. IIpu nogBelIMBAHMHU IPy3a Maccoi 1 Kr npy:kuHa yAJIuHIJIach Ha 5 cm. KakoBa
MAaKCHUMAJIbHAs KHHETHYeCKas JHeprusi rpy3a npu KoJjedaHusx ¢ ammaurygoi 10 cm?

1) 1Ix 2) 10 x 3) 5 Ox 4) 2 x
2 BapuaHT

Al. Kak Ha3bIBalOTCs KoJIe0aHUS, PACTIPOCTPAHSAIOIIMECS B IPOCTPAHCTBE ¢ TeYEeHHEM
BpeMeHu?

1) noctynarensHbie  2) BOJHA 3) BeuyHOE IBMIKCHHUE 4) MeXaHUUYECKHE KOJIeOaHUs

A2. Majp4yMK, KAa4alOIMACH HA KaveJsiX, IPOXOJHT M0J10KeHue paBHoBecus 60 pa3 B MUHYTY.
KakoBa yacrora kosie0anmii?

1) 60 T'n 2)0,5T 3) I Tx 4)2Tn

A3. KakoBa camasi HU3Kasl 4acTOTa 3BYKa, CJABIIIMMOIO0 YeJ10BeKoM?

1) 20 I'g 2)200 I'g 3)2000 I'u 4) 20000 I'g

A4. Kakue BOJHBI He OTHOCATCS K MONEPEYHBIM?

1) 3BykoBble  2) BOJIHBI HAa TOBEPXHOCTHU BOJIbI 3) BCE BBILIEHA3BaHHbIE 4) CBETOBHIE

AS. Ilpu noaBemiuBaHuu rpy3a maccoii 1 kr npyxuna ynannuiaacs Ha 10 cm. Kakosa
MAKCHUMAJIbHAs KHHETHYeCKas JHeprus rpy3a npu KoJiebaHusix ¢ aMmiautynoii 20 cm?

1) 10x 2) 10 Ix 3) 5 dx 4) 2 Ix
A6. BbiHyX/1eHHbIe KOJIe0aHHUs B cCTeMe TeJl IPOUCXOAAT:

1) nox neiicTBHEM BHYTPEHHHUX CHJI CUCTEMBI

2) 1o 3aKOHY CHHYCa U KOCHHYCa

3) non AelicTBUEM BHEUTHEH MepruoINIeCcKON CUITbI



4) 3a c4€r PHEPruM OT UCTOYHMKA, KOTOPBII BXOAUT B CUCTEMY

3agauu IS CAMOCTOSITE/ILHOM PadoThI
Bapuanrt 1

B1. Omnpenenute yckopeHre cBOOOTHOTO MaieHus, €Clii MasTHUK AnuHoi 80 cM 3a 1 mun coBepumn 34
Kose0aHusl.

B2. Teno coBepmaeT konedanus BAOIb npsiMoit OX, 3aBUCUMOCTH KOOPIUHATHI OT BpEMEHU
BEIpakaeTcst popmynoii x=2cos( /3t +1/2).Haiitn aMIuiutyny, 4acToTy, EPHOJ] ¥ IUKINIECKYIO
9acToTy.

C1. nepuoab! kojaeOaHM IBYX MaTEMaTHYECKUX MAasTHUKOB OTHOCATCA Kak 3/2. Bo ckoybKo pa3
NepBbIA MasTHUK JJIMHHEE BTOPOro?

Bapuanr 2

B1. Haiinure k€CTKOCTh NPYKUHBI, €CIIM IPUKPEIUIEHHBIN K HeH Tpy3 Maccoil 0,5 Kr coBepiiaer
Kosaebanust ¢ yactorout 2,5 I'm.

B2. KonebarensHoe nBuxkeHne onuchiBaercs: ypaBueHueM x=0,006 cos(mt). Onpenenure aMIuIUTyay
KOJICOaHUH, IIMKINYECKYIO YaCTOTY, MEPUOJ] U IMHEUHYIO YaCTOTY.

C1. [apuxk maccoit 0,1 xr coBepinaeT konedanus Ha npyxune. Onpenenure nepuo Koaedanuii, eciu
JUIS YIIPYTOTO Y/UIMHEHUS MPYXUHBI HA 1 cM Tpebyetcs cuna 0,1 H.

Pa3nea 3. MosekynspHas pu3MKa M1 TEPMOAUHAMHUKA.

Kourpoabnas padora Ne 4 no teme ""Mousekyasipuas puszuka'

Bapmunanr 1

1.Beipazute B KeTbBUHAX 3HAUYCHUS TEMIIEPATYPHI: 30°c, -27°c, 371°C.

2. Beipasute B rpagycax Llenscus 3nauenus temneparypsl: 23 K, 100 K, 786 K.

3. Kakoe konuuecTBo BemiecTBa coaepxkutcs B 98 r ceproit kucimotsi? (H,SOy)

4. Tlpu temneparype 67 rpaaycos Llenbcust naBnenue raza B cocyze 0buto 30 klla. Kakum Oyzner
nasieHue rasa npu 127 rpanycax Llenscus?

5. Haiinure naBneHue MosieKyasspHOTO Bogopoaa maccoit 200 r B 6amtone oobemoM 4 11 ipu 250 K.
[Toacka3siBato! Monekyina BoJ0pO/ia COCTOUT U3 IBYX aTOMOB!

Bapmuanr 2

1.Beipazute B KeIbBUHAX 3HAYCHUSI TEMIIEPATYPHI: 23°%C, -37°C, 373°C.
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2.Bsipazute B rpanycax Llenscust 3Hauenus temnepatypsl: 30 K,123 K, 725 K.

3. Kakoe konmuecTBO BemecTBa coaepkutcs B 36,5 T ceproit kucnotel? (HCI)

4. Tlpu tremnepatype 27 rpaaycoB Llenbcus naBienue raza B cocyae 0su10 50 xlla. Kakum Oyzner
naBieHue raza npu 127 rpanycax Lenbcus?

5. Haiipure niotHOCTh Boiopoza npu aasiaeHuu 41 klla u remneparype 243 K.

Kounrtpoabnas padora Ne 5 mo teme "Tepmoaunamuka'
Bapwuant 1

1.BbIpa3uTe B KeIbBUHAX 3HAUYCHUS TeMnepaTypH:3OOC,-27OC,37IOC.

2.Haﬁ,[[PITe CPCAHKOO KHHECTUYCCKYHO SHEPTHUIO MMOCTYNATCIIbHOTO ABUKCHUA MOJICKYII IIPU TEMIICPATYpPEC

27°C.

3. Pabota BHemHuX Ten Hax razom coctaBuia 500 /x.Kpome Toro, ra3 momydms KOJTHYECTBO TEIIOTHI

150 JIxx.Kak n3menunacr BHyTpeHHsIsl 3HEprus raza?
Bapuant 2
1.Beipaszute B rpagycax Llenscus 3nauenus temneparypsi: 25 K, 100 K,786 K.

2.0npenenuTe TeMIepaTypy ra3a,eciu CpeHsas KHHEeTHYeCKas YHEPIUs Xa0TUUECKOTO ABHKEHHUS
21
MoJIeKy paBHa 5,6 * 10" JIx.

3.Ilpu cropanuu TOIUIMBA B TEIIJIOBOM JIBUTaTeNe BBIACIUIOCH KOMMuecTBO TerioThl 200 k/Ix,a
XOJIOAWJIBHUKY nepenano konnuectBo TerminoTsl 120 k/x. Kakos KIIJ[ rennoBoro aBurarens.

KontpoabHas padora Ne 6 1mo Teme « JJIeKTPOCTATHKA)
Bapmuanrl.
1.MCTOYHHUKOM 3JIeKTPHUYECKOT0 MOJIA SIBJISIETCS:
a) 3apsia 0) yactuna B) MOJIEKYJIa ') MaTepus
2.B u30,1MpoBaHHOli ccTeMe ajrefpanyeckasi cyMMa 3apsiioB
a) yObIBaeT 0) Bo3pacraer B) OCTaeTCsl HEUBMEHHOM T') U3MEHSETCS

3. Kak u3MeHHMTCS CHIIa B3aMMO/elCTBUSA ABYX TOUYEYHBIX 3aPS/I0B, €CJIH PACCTOSIHHE MEKAY
HMMH YBEJIHYHUTH B 2 pa3a?

a) yBeIM4YUTCS B 2 pa3a 0) yMeHbIINUTCA B 2 pa3a

B) yBEIUUUTCA B 4 pa3a ) yMeHbIIUTCS B 4 pa3a
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4. OTHOLIEHHE CWIIbI, IeHCTBYIONIUI HA 3aPsi/l CO CTOPOHBI YJIEKTPUYECKOT0 MOJIsl, K BeJJUYHHE
3TOrO0 3apsiia HA3bIBAETCH

a) HaTpsDKEHWEM  0) HaNpsDKEHHOCTBIO  B) paboOTOH  T) DIEKTPOEMKOCTHIO
5.BemecTBa, coaeprkaniue cBOOOTHbIE 3aPsi/ibl, HA3LIBAIOTCS
a) TUPJIEKTPUKH O) OJYIPOBOJHUKH B) MMPOBOJHUKK  T') TAKMX BEIIECTB HE CYIECTBYET

6.Kak u3MeHUTCS MOTEeHIHAIBHAS YHEPT U YIeKTPUYECKOr0 M0JIsl, €CJIH YBeJIUYHTH 3apsia B 3
paza?

a) yBenuuuTcs B 3 paza  0) yMeHbIIUTCSA B 3 pasa

B) YMEHBIIUTCS B 6 pa3  T) yBeIHUUTCS B 6 pa3

7.Kakasi BeJIMUMHA SIBJISIETCSI SJHEPreTHYECKOM XapaKTePUCTHKOM 3JIeKTPUYECKOro moJisi?
a) HaIlpsDKEHHOCTH 0) MOTEHIMAJl B) SHEPIUsl I') cuja

8.Kakas cuia geiicrByer Ha 3apsig 10uKu1, moMenieHHbIH B TOUKY, B KOTOPOil HANIPSIZKEHHOCTh
3JIeKTpU4eckoro mojast papua 3xkH/Kn?

a)310°H  6)3-10MH  8)3-10"H r) 3-10°H

9.Kak u3MeHHTCS 3JIEKTPOEMKOCTh KOHIEeHCATOPA, eCJIM YBeJIUYHTh 3apsia B 4 paza?
a) yBEIMYHUTCS B 2 pasza 0) ocTaHeTCsi HEU3MEHHOM

B) YMEHBIIUTCS B 2 pa3a  T) yBEJIMYMUTCS B 4 pasza

10. Kak u3MeHHUTCs1 JHeprusi KOHACHCATOPA, eCJIU 3apsi/l YBeJMYUTDH B 3 pa3a, a 3JIEKTPOEeMKOCTh
oCTaHeTCsl mpexHei?

a) ymeHbpLIUTCS B 3 pasza 0) yBenuuutcs B 3 pa3a B) yBelauuuTcs B 9 pa3 r) ymeHsurcs B 9 pas

Pazjen 5. DaexkrpoaunamMmnka
KonTtpouabHnas pa6ora Ne 7 no reme ""3aKkoHbI NOCTOAHHOIO TOKA"
1 BapuanT
1.KakoBa cuina Toka B BoiabTMeTpe conpotuieHuem 20 Om npu Hanpsokenuu 40 B?

2.KakoBO cONMpOTUBIIEHHE MEAHOTO MPpoBoAa LMHON 500 M, ecnu MIonaab €ro MnornepevyHoro CeUeHus
2 -8
0,25mMM"(ynenbpHoe conpotuBienue meau 1,7 *10™ Om*m)

3. Kakyro paboTy coBepIaeT 3JIeKTpHUUECKHI TOK B AJIEKTpoaBuraTesne 3a 30 MUH, €CJIU CHJIa TOKA B
uenu 0,5 A, a HanpsbKeHUE Ha KiemMax asurarens 12 B.
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4. KakuM conpoTHBIIEHHEM 001agaeT gaMia MoIHocThio 40 BT, pabotatomiast mox HanpspkeHuem 220
B?

5. OJIC ucrounuka Toka paBHa 12 B, ero BuyTpenHee conpotusieHue 1,5 Om. Kakoa cuna Toka B
LIETIH, €CJIM CONMPOTUBJICHUE BHEITHEH 1enu 8,5 Om?

2 BapuaHT
1.KakoBa cuiia Toka B pesuctope corpotuiienreM 200 Om npu Hanpsbkenuu S5 B.

2. PeocTat M3roToBJIEH U3 HUKEJIMHOBOU MPOBOJIOKH JJIMHOK 40 M M TJIOIIA/IbIO MTONIEPEYHOTIO CEUCHUS
2
0,5 mm°. Hanpsikenue Ha 3akumax peocrara paBHo 80 B. Uemy paBHa cuia TOKa, MPOXOSIIETO Yepe3
2
peoctat? (yaenbHoe conpoTuBiieHne HukenuHa 0,4 OM*MM” /M)

3. Hanpsbkenue Ha crimpaiu JaMIiodkyd paBHo 3,5 B, conporuBnenue cnimpanu 14 Om. Kakyro padoty
COBEPILIAET TOK B JAMIIOUYKE 32 5 MUH?

4.9nexTpomnTka paccuutana Ha HanpsbkeHue 220 B u cuiny Toka 3 A. Onpenenute MOLHOCTh TOKa B
ANEKTPOILIUTKE.

5. Ucrounuk Toka ¢ /IC 60 B u BHyTpenHum conpotusieHueM 0,05 Om coemHEeHbl aIFlOMUHUEBBIM
2 o

kabeneM riomanaso 140 mm™ u qmrHOM 500 M ¢ MomHBIM HarpeBareneM. Crita Toka B mernu 100 A.

KaxoBbl HanpsKeHUs: HA UCTOYHUKE U HarpeaTene?

Kounrpoabnas padora Ne 8 nmo teme ""MaruutHslie B3aumojaeiicTeus"
BapHuaHr 1

1.0npenenuTs cuily, C KOTOPOH OJTHOPOJHOE MArHUTHOE T0JI€ IEHCTBYET Ha MPOBOIHUK JITMHOM 20 cM,
ecnu cuiia Toka B HeM 300 MA, pacrniofioxKeHHBIN 1O YIJIOM 45 rpajycoB K BEKTOPY MarHUTHOU
MHAYKIIMKA. MarautHas uHaykaus coctasisget 0,5 To.

2.0npenenuth cuiy, AecTByronryto Ha 3apsaa 0,005 Ki, ABuxymuiics B MATHUTHOM T0JI€ ¢ MHIYKIUEH
0,3 T co ckopocTbto 200 M/criox yriaom 45 rpagycoB K BEKTOPY MarHUTHOM MHIYKIIMH.

3. Onpenenute MarHUTHBIN MMOTOK, MPOHU3BIBAIONINH MJIOCKYIO MPSIMOYTOJIbHYIO OBEPXHOCTD CO
cTopoHamu 25 ¢M u 60 cM, ecii MarHUTHasi THAYKIUS BO BCEX TOYKAaxX NOBEpXHOCTH paBHa 1,5 Ti, a
BEKTOpP MarHUTHOM MHAYKLMHU 00pa3yeT ¢ HOpMaJIbIO K 3TON MTOBEPXHOCTH yroJl, paBHblil: a) 0, 6) 45
rpan., B) 90 rpan.

BapuanT 2

1.ITpoBOHHK C TOKOM 5 A HAXOJIUTCS B MATHUTHOM TioJie ¢ mHaykimen 10 To.
Onpenenuts JIMHY MPOBOJIHMKA, €CIIM MATHUTHOE MOJIe AeCTBYeT Ha Hero ¢ cuiioit 20H u
MePIEHUKYIISIPHO TTPOBOTHUKY.

2.KakoBa CKOpOCTb 3aps’KEHHOI0 Teja, MePEMEIAIOIIETrocsl B MArHUTHOM MoJie ¢ MHAYKIuei 2 T,
€CJIM Ha HETO CO CTOPOHBI MArHUTHOTIO Mo aerctyet cuna32 H. CKopoCcTs 1 MarHUTHOE I0JIE
B3aMMHO NEPIEHIUKYIIApHBL. 3apsy Tena paseH 0,5 MK,
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3. OnpeaenuTs MarHUTHBIA MOTOK, IPOXOAAIIMI yepe3 mronanas 20 KB. CM, OTPaHUYECHHYIO 3aMKHYTHIM
KOHTYPOM B OJIHOPOJHOM MarHMTHOM noJje ¢ uHaykuuen 20 mTi, eciin yros Mexay BEKTOpOM
MarHMTHON MHIYKIIUU U IJIOCKOCTHIO KOHTYypa cocTtaniseT 30 rpaaycos.

KonTponbnas padora Ne 9 no teme "Ontuka"

Bapuanr 1

1. Ontrueckast cuita a3 0,2 anTp. Yemy paBHO (OKYCHOE PaCCTOSTHUE ITOU JTUH3BI?

2. meroTcst ABe MUH3BL: coduparomias ¢ pokycHbIM pacctosinueM F1=40 cm u pacceuBaromas ¢

onrtuyeckoit cunoit D2=—7.5 nntp. Uemy paBHa onTHYECKask CUJIa TOW CUCTEMBI JIMH3?

3.ITocTpoiite n300paXkeHus, TaBaeMble COOMpArOIIel TUH30M B Cllydasx, MIOKa3aHHBIX HAa PUCYHKE

X .FET ffT
A ! 7l

Puc. 140

Bapuant 2

1. ®okycHoe paccrosiHue muH3bI 10 cM. YeMy paBHa onTUyecKasi CHila 3TON JIMH3bI?

2.. Uemy paBHa ONTHUYECKAs CHJIa CHCTEMBI JIBYX JIMH3, OJTHA M3 KOTOPBIX UMEET (POKYCHOE PACCTOSIHHE

F1 =—20 cm™, a npyrass — onrtuueckyto cuiry D2=2 nntp?

3.ITocTpoiiTe n300pakeHs, JaBaeMble COOMpPAIONIEH JIMH30H B CITyJasx, MOKa3aHHBIX Ha PHCYHKE

X .FET fﬂT
A ! 7l

Puc. 140
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Pa3nes 6. KBantoBasi puzuka

KonTtpouabnas paéora Ne 10 mo teme: "KBanroBas ¢pusuka'.

1 BapuaHT
1. PaGora BbIX0O/aa MEKTPOHOB U3 HaTpus 2,27 3B. Beruucnute kpacHyto rpanuity Gotodddexra.

2. Onpenenute aTOMHBIA HOMEP, MaCCOBOE YHCIIO M KOJIMYECTBO HYKJIOHOB B CJIEIYIOIIUX XUMUYECKHUX
3JIEMEHTAX: JINTHH, AJIFOMUHUI, MapraHel.

-31
3. Onpenenute cOOCTBEHHYIO SHEPTHUIO IeKTpoHa. Macca snektpona 9,1* 10™" kr.
4. Hanuimure siiepHble peaKuu:
OF+LH=10+2

2512 Mg + 11H = 2211 Na + ?

2 BapuaHT
1. Onpenenure paboTy BbIXOJA sl IUTHSA, €CIIU KpacHas rpaHuna ¢potorddexra papua 0,52 MKM.

2. OmnpenenuTe aTOMHBI HOMEP, MaCCOBOE YHMCIIO M KOJTMYECTBO HYKJIOHOB B CJIETYIOIIUX XUMUYECKUX
aneMeHTax: Oepuuinii, Grop, ypaH.

3. Onpenenure MOJHYIO SHEPTUIO Tena Maccou 20 Kr.

4. Hanummwte siiepHbIe peakiuu:

15 N+ 4H=2,C+7

YH +%Li="He +?

Kounrpoabsnas padora Ne 11 no teme: "Ctpoenne u 3Boaonus Beesennoii".
1 BapuaHT

3anaya.

Uemy paBHa cujia TATOTEHUS MEXAY IBYMs KOPAaOIsIMU, IBHKYLITUMUCS MapajieIbHO APYT APYry Ha
paccrosinuu 10 M, eciu UX Macchl OJMHAKOBBI U paBHbI 110 10 T.

Tect
1. Cxonpko mranet B Hated CoTHEYHOH cucTeMe?
a) 7 0) 8 B) 6 1) 5

2. B Kkakyro cTOpOHY HaIpaBJIeH XBOCT KOMETHI?
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a) orComama 6) x ConHIly B) B IIPOTHUBOIOJOXKHYIO IBIKEHHUIO T) 3aBUCHUT OT
CUTYyalH1

3. Mexny opOUTaMu KakuX IJIAHET HAXOAUTCS TOSC aCTEPOHUIOB?
a) 3ewum u Mapca 06) IOnurepam Catypua B) Mapca u IOnurepa 1) 3emuu u Benepst
4. Kakue U3 3THUX MJIaHET SIBJISIFOTCS IJIaHETaMU TUTaHTaMu?
a) Carypu 06) Hentryn B) IOmumrep 1) VYpan
5. I'opsiume 3BE3/1b1 C OTPOMHOM CBETUMOCTBIO - 3TO
a) Kpacubie rurantel  0) benbie kapnmuku B) lomyOble rurantsl 1) KpacHblie Kapauku
6. Korna actpoHOMBI BriepBbIe U3MEPUITH PACCTOSIHUE 110 OiMKalmmx 38E317
a) B IepBol nmosioBuHe 19 Beka  0) BO BTOpoO# mojoBuHe 19 Beka
B) B Havase 20 Beka TI) B KoHIE 18 Beka
7. Kak Ha3bIBaloTCs KOJOCCAIbHbIE OTHEHHBIE BUXPH, BhIpBIBatoIIuecs ¢ nosepxHoctu ConHua?
a) ¢orobepaHpl 0) TPOTOHOOEPAHIBI B) IUIA3MOOEPAHIBI T') MPOTYOCPAHIIBI
8. Kakyto yactb Macchel Beeid CoTHEUHOI cucTteMbl coaepxut B cedbe Comuie?
a) 90% 6) 50% B) OGomee 99% 1) w™menee 30%
2 BapuaHT
3anaya.

KakoBa 1o/mkHa ObITh Macca KaXK10To U3 JIByX OJJMHAKOBBIX TeJl, YTOOBI Ha PaCCTOSHUM | KM OHH
MPUTATUBAIUCH ¢ critol 1 H.

Tecr.
1 . KakoBbI OCHOBHBIE I'pyMIIbI 3BE3117
a) Kpacubie ruranter  6) benbie kapnmuku  B) 3BE3BI II1aBHOM MOCIEI0BATEIHHOCTH
r) Mepuaromue 3BE3/b1
2. CBeToBO TOA - 3TO
a) pacCTOSIHHE paBHOE 10" kM 0) paccrosiHue paBHOE 365 AHE
B) paccrosiHue pasHoe 100 kM 1) paccrosiHME paBHOE 365 KM
3. ConHEYHBbIE JIyYH JOJIETAIOT JI0 3€MJIM 3a
a) 8¢ ©06) 8u B) 8mmH T) &CB.JET

4. Temneparypa nosepxHoctu CoJiHIIa
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a) 3000 °C 6) 6000 °C B) 16Mmmn. °C 1) HemssecTHO
5. Urto Takoe coyiHeuHas KOpoHa?
a) spkue narHa Ha noBepxHocTu ConHia 0) cepebpucroe cusiuue BOKpyr ColHIl
B) cryctku BHyTpu ColHIIAa T) HET HUKAKOW KOPOHBI
6. UeM yHHKaJIbHA Halla I1aHeTa’?
a) CIUTIOCHYTOH opMoit  0) HammuueM OOJBIIOTO KOJIUYECTBA BOIBI
B) HaJMuueM aTMochepbl T) HeE 00J1aJlaeT YHHKaIbHOCTHIO
7. Mepkypuii nenaet onuH 000poT Bokpyr CosHila
a) 883emH.cyr 0) 1253emH.cyT
B) 3123emH.cyr T1) 427 3em.cyT
8. NmeroTcs iu Ha Mapce BpemeHna roja?

a) 1a,2 BpeMeHu roma 0) 1a, 4 BpeMEHHM rojg  B) HEHM3BECTHO TI) HET.

HroroBsiii TecT mo gusuke Aas yyammxes 1 kypea
1 BapuanT

1. CxopocTh JI0BIA B HENMOABUKHOI Boae 1,5 M/c. OH IUIBIBET 10 TEYEHHIO PeKH, CKOPOCTh
KOTOpOii 2,5 M/c. Onpenesnre pe3yJbTHPYIOUIYI0O CKOPOCTH IJIOBIA OTHOCUTEIbHO
Oepera.(npugedume peuienue)

a) 1 m/c 0) 1,5m/c B) 2,5 m/c r) 4wm/c

2. Tesno maccoii 20 Kr, IBHKyLIeecsi B HHEPIHMAJBLHOM cucTeMe noj aeiicteueM cuibl 60 H,
npuodperaer yCKOpeHHe, paBHOE ... (npusedume peuienue)

a) 0,3 m/c? 06) 40 m/c? B) 3 m/c? r) 80 m/c?

3. MomHOCTB JICKTPOABHUIaTe/Isl NEPeABUKHOI0 0alIeHHOr0 NOAbEMHOI0 KpaHna pasna 40 kBr,
a ero KIIL - 80 %. Ha kaky10 BbICOTY KPaH CMOKeT OAHATH 3a 1 muH rpy3 maccoi 3000 kr?
(npugedume pewienue)

a) I m 0) 64m B) 3840 ™ r) 0,02wm

4. JdyieKTpUYecKas nenb COCTOUT U3 HCTOYHHMKA TOKa ¢ J/IC, paBHoii 6 B, 1 BHyTpEeHHUM
conporusigeHneM 1 Om. UcTOYHHK TOKA 3aMKHYT Ha BHellIHee conpoTusjieHne R. Cuia Toka
paBHa 2 A. OnpenesnTe BHelIHee CONPOTHUBJICHUE. (npusedume peuienue)

a) 0,5 Om 6) 10m B) 2 Om r) 40m

5. I[OKa?lee.HI)CTBOM P€AIBHOCTH CYIIECTBOBAHUA MATHUTHOI'O IMOJIAA MOKET CIY/KUTD:
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a) HAJIMYME UCTOYHHUKA TIOJIs

0) OTKJIOHEHHE 3apsHKEHHON YaCTHIIBI, IBIDKYILEHCS B MOJIe
B) B3aUMOJICHCTBUE IBYX IIPOBOJHUKOB C TOKOM

I') CYLIECTBOBAHUE 3JICKTPOMArHUTHBIX BOJIH

6. Cuia Toka B nenu usMmensiercst no 3akony I =3 sin (20 t). Yemy paBHa 4acTOTa 3JIEKTPUYECKUX
KoJ1e0aHuii? (npusedume pewienue)

a).31'n 0) 20 I'u B) 20tI1 r) 10/m T'g
7. Ennanueii usmMepennss UHAYKTUBHOCTU B cucteme CU siBasiercs:
a) B/m 0)I'n B) JIx/c*I'n r) Om/c

8. Kak cBsizanbl Mex1y €000 CKOPOCTH V, JJIMHA BOJIHBI A W nepuoj koJjedanuii T yacTtun B
BOJIHE?

a) A=vT 06) A =v/T B) A =T/v r) A = INT

9. JIyun, najalommii ¥ oTPaKEHHbINA, 00Pa3yIOT APYT C APYTOM yroJa 140°. Kakoii yroJ odpasyert
JIy4 C IJIOCKHUM 3epPKajaoM? (pUcynok)

a) 70° 6) 40° B) 20° r) 30°
10. DHepruio KBaHTAa MOKHO PAaCcCYUTATH 1O popmy.ie:
a) hv 6) h/A B) hv/c r) mc
11. K10 3KcnepuMeHTAIbHO 10KAa3aJ1 CyIeCTBOBAHUE ATOMHOIO s/ipa?
a) M. Kropu
0) O. Pesepdopn
B) A. bekkepenb
r) Ix. TomcoH.
12. Cko0JbK0 NPOTOHOB Z ¥ HeHTPOHOB N B siipe ypaHa 25 ,U?
a) Z=235, N=92
0) 2=92, N=143
B) Z=235, N=143
r) Z2=92, N=235

2 BapUAHT
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1. Ms14 ynapuJicsi 0 MACCMBHYIO CTEHKY M OTCKOYHJI 00PAaTHO € TAKOI ke M0 MOAYJII0 CKOPOCTHIO.
Ha ckoJibK0 H3MeHWJICS HMITYJIBC MA4a a pe3yJibTaTe yAapa, ec/Id 10 yAapa UMILYJIbc ObLI paBeH

p?
a). UMITYJIbC HE U3MEHUIICA 0)Hap B) HA - p r) Ha 2p

2. Ha poruar, miieuu koroporo L; = 0,8 m u Ly= 0,2 m, aeiictByror cuibl F1=10 Hu F,=40 H.
Onpenenure cyMMapHbIii MOMEHT CHJIbI M PABHOAEHCTBYIOLLYIO CHIY.(npugedume peuienue)

a) 0 Hv, 50 H 6)2 Hwm, 50 H B)3,2 Hum, 30 H r) 0 Hu, 30 H

3. B ropu3oHTaJILHO PACI0JI0KEHHOM NPOBOAHMKE JIHHOK 50 cM maccoii 10 r cuiia Toka paBHa
20 A. Haiiiure MHAYKUMIO MATHUTHOIO T0JISI, B KOTOPOE HY’KHO IOMECTUTH IPOBOJAHUK, YTOObI
CHJIA TSZKECTH YPAaBHOBECHJIACH CHJION AMMepa.(npugedume peuienue)

a) 0,01 Tn 6) 10 Tn B) 0,1 MTn r) 100 Tn

4. Yemy paBna JJIC caMOMHAYKIMH B KaTylIKe ¢ HHAYKTHBHOCTHIO 0,4 I'H npu paBHOMepHOM
YMeHbIIeHUH cHiIbl TOKA ¢ 15 10 10 A 32 0,2 ¢? (npueedume peuienue)

a)0 6) 10Bs)50B r) 0,4B
5. 9JC, BripabdaTbiBaeMasi reHepaTOPOM, 3aBUCUT OT

a) nepuoja

0) MHIYKIIUM MarHUTHOTO TTOJIS

B) 4acTOTHI BPAIllEHUS] pAMKH B MAarHUTHOM I10J1€

I') HET MPaBUIILHOTO OTBETA

6. AMILUTUTY1A Tejla, COBEPUIAIOIIEr0 rAapMOHHYecKHe KoJiebanus, pasHa 0,5 m. Kakoii nyTs
NPOHAET Tes10 3a nepuoj Koaedanuii? (npugedume peuwienue)

a) 2™ 6) I m B) 0,5 ™ r) 0
7. Kak cBsi3aHbI MeKAy c000il CKOPOCTH V , AJIMHA BOJIHBI A M 4aCTOTA KoJIe0aHUWil v B BoJHe?
a) V=2Av 0)v =Nv B) V=V/1A r)v=1/iv

8. JIyu cBeTa majgaer Ha 3epKaJjo nepneHAuKyJIApHo. Ha Kakoi yroJ oTKJIOHUTCH OTPAaKEHHbII
JIy4 OTHOCHUTEJBHO NAJAKLIEro Jy4a, eC/IU 3¢pKaJI0 IOBEPHYTH HA YIoJl 16°? (pucynok)

a) 16° 6) 32° B) 0° r) 90°

9. HanOoab1as 1JIMHA BOJIHBI CBETA, IPU KOTOPOil Ha0roaaercs porodddexr s kaaus 6,2

. . -34
*107° cm. Haiiaure padoTy BbIX0aa 31eKTPOHOB U3 Kauaus. [locrosnnas Iliianka paBua 6,63 * 10 3
Jlx*c. (npusedume pewenue)

a) 3,2 *10™° Ik 6) 3,2 *10°5B B) 5,14*10™° i r) 3,2%10™%° Ik

10. ATOMHOe siIPO MMeeT 3apsa:

33



a) MOJIOKUTEIbHBIN ©0) OTpULIATENIbHBIA  B) HE MMEET 3apsfa TI) Y pa3iIHuHBIX sIEp OH pa3HbIH
11.CxoJibK0 POTOHOB Z W HeilTpoHOB N B siipe ypaHa 226 s Ra?

a) Z=226, N=88

06) Z=88, N=138

B) Z2=226, N=138

r) Z=88, N=226

12. HeiTpoH - 3T0 YacTHua:

a) uMeromas 3apsa +1, atoMmHyro maccy |

0) umeromias 3apsf -1, atomayro maccy 0

B) uMeromas 3apsia 0, aromuyto maccy 0

r) umeromias 3apsz 0, atTomHy0 mMaccy 1

HUrorosBbiii TecT o Gusuke
1 BapuaHT

1. 3J'[eKTpOH BJIETA€T B OTHOPOAHOE€ MATHUTHOE€ I10J1€ CO CKOPOCTH1O, Hal'lpaBJleHHOﬁ B/10JIb
JMHMH MATHUTHOH HHAYKIHAA. Kak 6y)1eT ABUIaTbCHA 3JCKTPOH B MArHUTHOM noJe?

a) MPSIMOJIMHENHO, C YBETMUYHUBAIOIIEHCS CKOPOCTHIO
0) paBHOMEPHO NPSAMOIMHEHHO

B) NPSIMOJIMHENHO, C YMEHBIIAIOIIEHCS] CKOPOCTHIO
T') IO OKPY’KHOCTH.

2. UHAYKTUBHOCTb YHCJIEHHO PaBHA:

a) MAarHUTHOMY ITOTOKY, OXBaThIBAEMOMY ITPOBOJJHUKOM, €CJIM CHJia TOKa, MpOTeKarolias 1mno
MIPOBOJHUKY, paBHa 1 A

0) cuie Toka, MPOTEKAIOIIETO 10 MPOBOJIHUKY, €CJTM MAarHUTHBIN MOTOK, OXBATHIBAEMBIN MTPOBOTHUKOM,
pasen 1 B6

B) MAarouTHOMY MOTOKY, OXBAaTbIBAEMOMY IMIPOBOAHUKOM, ITPU U3BMCHCHHUU CHJIBI TOKA Ha 1A3zalc
F) CHJIC TOKA, ITPOTCKAOUICTO 11O MPOBOJHUKY, €CJIIN MArHUTHASA WHAYKIUA paBHA 1 To.

3. Koopaunara koJsied/romerocsi Tesia usMensiercs: B npeaesax or 10 xo 30 cm. Yemy paBna
aMILUINTY/Aa KoJieOaHuil Tena?_(npugedume peuienue)

a) 10 cm 6) 20 cm B) 30 cm r) ScMm
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4. Enununei u3mMepeHusi HHAYKTUBHOCTH B cucreme CHU saBasiercs:
a) B/m 0) I'n B) [Lx/c*I'n r) Om/c

5. Boaina ¢ yacroroii kojied0anuii 165 'y pacnpocTpaHsieTcs B cpejie, B KOTOPOii CKOPOCTH BOJIHBI
paBHa 330 m/c. Yemy paBHa JJIMHA BOJIHbI? _(npugedume peuienue)

a)lm 0) 2m B) 3 M r) 3,5m

6. Macca Tes1ia paBHa 1 Kr. Boluuc/iuTe NmoJIHYI0 3HEPTHIO TeJa. (npusedume peuienue)

a) 3*10° 6) 9*10° ik B) 9%10% JIx r) 3*10" Ik

7. Ha 6esioM (poHe HATIMCAH TEKCT CHHUMH OyKBaMu. Uepe3 CTEKJI0 KAKOro BETA HeJIb3s YBHIETh
HAANUCH?

a) KpacHOro 0) 3enéHOrO B) CHHETO r) XEINTOoro

8.Haubosbmas qyiuHa BOJIHBI CBeTAa, IPU KOTOPOoil Hadoaaercs Gporodd ekt nias kaaus 6,2 *10°
> em. Haiignre padoty BbIxoaa 31eKTpoHOB u3 Kauus. [locrosnnasn Iliianka paBua 6,63 * 10
Jxx*c. (npusedume pewenue)

a) 3,2 *10™° ik 6) 3,2 *10"°5B B) 5,14*10™° i r) 3,2%10™° Ik

9. ATOMHOE SIIPO UMeeT 3apsij:

a) MMOJIOXKUTEIIbHBIM O) OTpULIATENBbHBIA B) HE UMEET 3apsja ')y pa3jIU4HbIX SJI€p OH pa3HbII
10.CxoJibK0 poTOHOB Z W HeiiTpoHOB N B siipe ypaHa 235 ,U?

a) Z=235, N=92

06) Z2=92, N=143

B) Z=235 N=143

r) Z=92, N=235

11. Onpenenure NOJHYI0 MeXaHMYECKYIO JHEPTrHI0 KOCMHYeCKOro KopadJs Mmaccoi 2 T,
ABMIKYLIerocsi Ha BbicoTe 300 KM €O cKOPOCTHIO 8 KM/4.

12. Tesi0.HaYaB ABUTaTHCA PABHOYCKOPEHHO U3 COCTOSIHHUSA MOKOs, 32 6 ¢ mpouwio 450 m. Haiigure
BpeMsl, 32 KOTOpoe TeJo npeogoJieer nocjaeanue 150 m myru.

2 BapuaHT
1. UHayKIMs MATHUTHOTO MOJIS TOKA3bIBAET, YeMy PABHA:

a) cujia, HeﬁCTByIOLHaH Ha 3JICMCHT MMPOBOAHHKA C TOKOM €IMHUIHOMN AJINHBI, €CJIN 110 HEMY UAET TOK
€IMHUYIHOM CHUJIBI

0) cuna, TeMCTBYOIIas Ha MPOBOJHUK C TOKOM, €CJIU 110 HEMY HJIET TOK AUHUYHON CHITBI

B) CHJIa TOKa, IEUCTBYIOIIAS HA SJIEMEHT ITPOBOIHUKA C TOKOM €TUHUYHOU JITTHHBI
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F) CHJIa TOKa, I[GIZCTB}HOH.[&H Ha MPOBOJHUK C TOKOM GHHHHqHOﬁ JJIUHBI

2.B OTHOPOAHOC MAIrHUTHOEC 110JI€ BJICTAIOT IPOTOH U HeﬁTpaJ’[LHaﬂ MOJIEKYJIA. By}IyT JIH
HCKPUBJIATHCHA TPACKTOPUU '{acnm?

a) TPaeKTOPUH YaCTHUI] HICKPUBJISITECS HE OYIyT

0) mpoToHa - OyAeT, HEUTPaITbHON MOJIEKYIIBI - HET

B) HEUTpPaJIbHON MOJICKYIIBI - OyZIeT, MPOTOHA - HET

T') TPACKTOPUH YACTHI] OYIYT HCKPUBISATHCS, HO B Pa3HbIE CTOPOHBI

3. IIpu cBOOOAHBIX KOJIeOAHUAX AP HA HUTH 3a 0,2 ¢ MPOXOAMT NMYTH OT JIEBOI0 KpaiiHero
MOJI0KeH s /10 10JI0KeHHus paBHOBecusi. Kakos nepuon xosedannii? (npusedume pewienue)

a)0,2¢c 6)0,4c B) 0,8 ¢ r25c
4. Padora TpancopmMaTopa 0CHOBAHA HA SIBJICHUMN:

a) CAMOMHIYKIIUU

0) PJEKTPOMArHUTHON MHYKIIUU

B) MarHUTHOM HHTyKITUH

T') HET IPABUIBLHOTO OTBETA

5. Yaap rpom ObLi ycJbIlaH Yepe3 8 ¢ mocJie T0ro, Kak cBepkHyJa mojHus. Ha kakom
paccTosiHUM OT HA0/K0aTe I Pou3o1Ies] rpoMoBoii pa3psaa? Ckopocts 3Byka 343 m/c.
(npugedume peuienue)

a) 3,5 km 0) 2,7 xm B) 1,37 km r) 4,2 xm

6. Macca Tesia paBHa 1 kr. Belunciinre nosHyo 3Hepruio Teja. (npugedume peuwienue)

a) 3*10° Ix 6) 9*10° ik B) 9%10% Jix r) 3*10% JIx
7. Kakoii uBeT umMeeT MOpPCKasi BOIa B MeJIKHX MecTax?
a) 3eNEHBI 0) romy0oii B) CUHUU ) KENTHIH

8. lnimuHoBOJIHOBasA rpannna porodpdexra 1iast Meau pasua 282 um. Haiigure padory BhIxona
3JIEKTPOHOB MeIHU B 3JIEKTPOH-BOJIbTax (3B). [locTosinnas [lnanka 4,14*10"°HB*c. (npusedume

peutenue)

a) 2,27B 0) 8,8 2B B) 4,4 5B 6,6 B

9. N3 kakuX 3J1IeMEHTAPHBIX YACTHIl COCTOAT SI/IPA ATOMOB BCeX XMMHYECKHUX 3JI€eMEHTOB?
a) MpOTOHA

0) mpoTOHA U HEUTpOHA
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B) HEMTPOHA U AJIEKTPOHA

') IPOTOHA U 3JEKTPOHA

10. Cx0J1bK0 MPOTOHOB U HEHTPOHOB B si/Ipe Paausl gg 26Ra?
a) Z=226, N=288

0) Z=88, N=138

B) Z=226, N =138

r) Z=88, N=226

11. IIyTb, npoiiIecHHBbIHA TEJIOM NPH PABHOYCKOPEHHOM JABHKEeHUHU 0e3 HAYAJIbHOU CKOpPOCTH 3a 4
c. paBeH 4,8 M. Haiigure nyTh, NpOMIEeHHBIH TEJIOM 32 YeTBEPTYIO CEKYHY JIBUKEHUS.

12. UmmyJisc Tes1a paBeH 8 Krm/c, ero kunern4yeckasi 3Heprus 16 [x. Haiigure maccy Teda.
3.2. TunoBble 3a1aHKUA 1JIs1 MTOTOBOM aTTeCTALMHU

Bomnpocsl k 3k3amMeny.

1. MatepuanbHas Touka. Cucrema orcuéra. [loctynarenbHoe ABHKEHHUE.

2. Dnextpuueckuil Tok. Cuia ToKa.eIMHULIBI U3MepeHus Toka. 3akoH OMa Ui ydyacTKa Lenu.

3. Tpaekropus, myTh, nepemelieHne. EnuHuiel nusmepenus pacctosiuus. @opMyiibl OIpeaeseHus
IIyTH.

4. 3axon Oma i yyacTKa Lenu. Y IelIbHOE COIIPOTUBIICHUE. DIEKTPUUECKOE COIIPOTUBIICHHE.

5. CKOpOCTb. MrHoBeHHas CKOPOCTh. q)OpMy.Ha AJIsL ONPEACIICHUA CKOPOCTH IIPH MTOCTYNATCIIbHOM
NBYOKEHUHU. ErHATIB HN3MCPCHUSA CKOPOCTH.

6. IlocnenoBarenbpHOE U napajijieJIbHOC COCANHCHUS ITPOBOJHUKOB. CxeMsbl COCOIMHCHUS U (bOpMy.]'IBI
BBIUHUCJICHUS CUJIBI TOKA, HAIIPS?KCHUA U COITPOTUBJICHUS.

7. yCKOpCHHC.(l)OpMyJIa AJIs1 OMPEACIICHUA YCKOPCHUA. | 2910705000051 HN3MCPCHUS YCKOPCHHUH.
PaBHOyCKOpeHHoe JABVIKCHUA.

8. PaboTa u MomHOCTh TOKa. EnuHUIIBI M3MepeHus: paboThl M MOIITHOCTH.

9. IBwxxeHue 1o okpyxHocTH. [lepuos, ero o6o3HaueHue U eAMHUITBI n3MepeHus. Yactora, eé
0003HAYECHHE U €IMHUIIA U3MEPEHHUS.

10. 3akon Oma s monHo# nenu. IJ1C ncrounnka Toka. CTOPOHHUE CHUJTBI.
11. Ilepssrit 3akoH HproToHA. IHEpLIMANBHBIE CUCTEMBI OTCUETA.
12. MarauTtsl. B3aumozeiicTBre MpoBOIHUKOB C TOKOM U MarHuTa.

13. Cunbl B mexanuke. 3akoH ['yka. Cuna ynpyroctu. Koaddunuent ynpyroctu.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

MaruutHOoe nosie. JIMHUM MarHUTHOM MHYKIIUU.

Bropoii 3akon Hetotona. CoOTHOIIIEHHE MEXKY MAaCCOM U YCKOPEHHUEM.
OnektpomarautHas uHAykuus. [IpaBuino Jlenuna. UHIyKTUBHOCTD.

3aKOH BCEMUPHOTO TATOTEHUs. J[BHKeHue Tel BOJIM3H MOBEPXHOCTH 3EMIIH.
DOHeprust MarHuTHOTO 1ouis. [Ipon3BoaCTBO, epenada u noTpedaeHne AEKTPOIHEPTUH.
Bec. HeBecomocTs. [[BUKE€HHE HCKYCCTBEHHBIX CIIyTHUKOB 3€MIIH.
DnekTpoMarHuTHele BOJIHBL. Teopus Makcgena. JlaBieHue cBera.

Cuna tpenus. TpeHue nokosi, kKaueHus u ckoybxeHus. Koaduument tpenus.
[Ipupona cBera. 3aKOHBI FTEOMETPUUECKON ONITUKH.

Nmnynbe. 3aKOH cOXpaHEHUs UMITyJIbca. PeakTUBHOE JIBUYKEHUE.

LBer. ducnepcus cera.

Mexanunueckasi pabora. MourHocTs. ENUHUIBI H3MEepEeHUs ¥ ONPEICICHHUS.

JIunzel. Buael nun3. @okycHoe paccrosiHue. OnTuyeckas Cuila JUH3bL.

PaGora u sneprus. Mexanuueckas s3Heprusi. EqMHUIIBI N3MEpEeHUs SHEPTUU.

I'na3 u ontuueckue npudopsl. JledexTsl 3peHust.

3akoH coxpaHeHus 3Hepruu. @opmyina u onpeseseHue.

KBantsl cBeTa. @oTOHBL HOTOIDPEKT.

Mexanunueckue konebanus. Konebanus B mpupo/ie U TEXHUKE.

CaetoBsie BonHbI. HTephepenuus. Audpakuus.

Breinyxnennsie konebanus. [IpeBpaiiienue sneprun npu KojaeOaHusx.

Ctpoenue atoma. DieKTpoH. SAapo.

MexaHnnyeckue BOJHBL. 3BYK. XapaKTEpUCTUKH 3BYKA.

Jlazepbl. ATOMHBIE CIIEKTPBI.

Ocuosuble onoxkennsa MKT. OcroBHas 3agaga MKT.

AtomHoe sapo. Hyknonsl. [Iporon. Heltpon. SlnepHsie cumsbl.

KonunuectBo BemectBa. [loctosinnas ABoragpo. OTHOCUTENbHAS MOJIEKYJIsIpHAs Macca.
PannoaktuBHOCTH. PainoakTBHBIE NpeBpallieHus. 3aKOH paIMOaKTUBHOTO pacaja.

Temnepatypa u e€ nsmepenue. AGCOIIOTHAS IIKalla TEMIIEPATyp.
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42. SInepHble peakliuu U 3HEPTHUS CBSI3U S1€P.COOTHOLIEHHE MEX1Y MacCOi U SHEPTUEH.

43. N3omnponeccel. Buabl uzomnpoiieccoB. YpaBHEHUE COCTOSIHUS UCATBHOTO Tasa.

44. SInepnas sHepreTuka. SAnepHbld peakTop.MPUHITUIT JEHCTBUS AaTOMHOM 3JIEKTPOCTAHIUH.
45. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO - KHHETHYECKON Teopur. CKOPOCTH MOJIEKYJI.

46. Mup anieMeHTapHbIX yacTull. KBapku. AApOHBI U JIENTOHBI.

47. CocTosiHus BemecTBa. KpucTamibl, )KUIKOCTH, a3kl 1 aMOp(HBIE TeTa.

48. Conneunas cucrema. COJIHIIE.

49. Baytpennsis sueprus. O6o3HadeHue u popmyiia Juisi BHyTpEHHEH SHEepTuH. TerIoBbIe IBUTATEIH.
50. IIpupona ten Conneunoi cuctemsl. [maneTsl 3eMHOM rpynimbl. [1aHeTh - THTaHTHI.

51. Pabora ra3a. [InaBnenue u kpucramusanus. Mcapenne n KOHICHCAIHS.

52. Pa3zHoobOpasue 3BE31.

53. IIpupona snekTpuuectBa. DIeKTpoH. 3akoH KyioHa. DnemMeHTapHbli 3apsi.

54. I'anaktuku. Pa3mepsl u cTpykrypa Hawen ['anaktuku. TUIBI TaakTHK.

55. Dnekrpuueckoe noisie. HanpsxEHHOCTh 371eKTpUUECKOro nojs. JINHUY Hanps>kEHHOCTH.
56. IIpoucxoxnenue u dBotonus Beenennoii. 3akon Xao0ima.

57. IIpoBOIHUKH U AUDAEKTPUKU. CBEPXIIPOBOAUMOCTD.

58. DnexkrpomarauTHas uHAYKIUS. [IpaBuno Jlenna. MTHAYKTUBHOCTD.

59. IloTenumnanbpHast SHEpPTUA 3apsaaa. [ToTenuman. CBs3b MNOTCHIHAJIa U HaHp}I)KéHHOCTI/I
QJICKTPHUYCCKOTO ITOJIA.

60. DneKTpOEMKOCTb. DHEPTHUS INEKTPUUECKOTO MOJISL.
3agaHus A/ pelieHusl K IK3aMeHy.

1. 3anaga. Teno nanaer 6€3 HaUaNbHON CKOPOCTH € BBICOTHI 2 KM.yCKOPEHHE CBOOOHOTO MaJICHUS
2

npuHATH paBHBIM 10 M/c” . OnpenenuTe BpeMs aJ€HUS U €r0 CKOPOCTh B MOMEHT yAapa O 3eMJIIO.

oTpeIenTe, 3a KaKoe BpeMs TeJio mpoieTuT nocieanue 100 m.

2. 3anaya. Tporascs ¢ MecTa, aBTOMOOWIIb 3a nepBble 10 ¢ mpomén myTh 25 M. ¢ KAKUM YCKOpPEHHEM
TIBUTAJICSI aBTOMOOWIIE?

3. 3agava. Ilnockas BoiHA, BO30YXKaaemasi BHOPATOPOM, KOJIEOTIOMUMCS TI0 3aKOHY

S =0,2 sin 62,8 t, pacripocTpansiercs co ckopocThio 10 M/c. 3anuiunTe ypaBHEHHE IIOCKOW BOJIHBI U
OTIpeIeNINTE JUTMHY OeryIeil BOIHBI.



4. 3anaya. Ha npoBoanuk ninuHoi 40 cM, paciosoKEHHBIN MO/ yIIIOM 30° K TMHAAM MarHUTHO#
uHAyKuuy, aeicreyet cuna 0,4 H. cuiia Toka paBHa 4 A. Uemy paBHa MHAYKLHS MarHUTHOTO MO ?

5. 3anava. B onHopogHOe MarHuTHoe nose ¢ uaaykuuei 0,8 Ti BieraeT 3JeKTPOH CO CKOPOCTBIO

7 o
4*10" m/c, HarIpaBICHHOH MEPIEHUKYISIPHO JTMHUSAM HHIYKIIMU.ONIPENIEIUTE PAANYC, IO KOTOPOMY
6y;[eT ABUTAaThCs 3JICKTPOH B MAarHUTHOM I10JIC.

6. 3amava. OnpenenuTh SHEPTUI0 (POTOHOB, COOTBETCTBYIOMUX UTHHAM KpacHbIM (0,76 MKM) 1
¢uoneroBeiM ( 0,45 MKM) BOJIHAM BHIMMOU YacCTH CHIEKTPA.

7. 3amava. B anekTpuyeckom yaitHuke MomHOCThIO 1 kBT Boga 006éMomM 2 11 mpu Temmepatype 20 °c
3akunaet 3a 13 muH. Onpenenure KI1/] yaiinuka.

8. 3agaua. 3a Kakoe BpeMs 110 IPOBOJHUKY € TOKOM 64 MA uepe3 ero norepevyHoe ce4eHue NponaeT
2*10% 3JIEKTPOHOB.

9. 3amava. Onpenenure MIOTHOCTh OAHOPOAHOIO TeNa, Bec koToporo B Bozayxe P1=10 H, a B Boge P, =
6 H. Teno B Boe MOABEMICHO HA HUTH.

10. 3apaua. C kakuMm LleHTpOCTpEMUTENIBHBIM YCKOPEHUEM JBUKETCSI MAaTEpUATIbHASI TOUKA 10
OKpyxHOCTH paaunyca 80 cMm co ckopocThio 14,4 km/4?

11. 3amaua. KakoBa BHyTpeHHSsl SDHEPTHs BOJOPO/Ia B IIapuke 00bEMOM 2 ,I[M3 MpU JaBJICHUHU 10° [1a?

. 4 Ny . 7

12. 3anmayva. [llapuk mMaccoit 4*10™ kxr moiBeIIeH Ha TOHKOKH HEBECOMOU HUTH B uMmeeT 3apsa 6%107 K.
. -8

CHu3y noHecy mapuk ¢ oTHOMMEHHBIM 3apsiaoMm 4*10™ Ki. Kakum ctaHeT HaTsyKeHUE HUTH, €ClTU

paccrosinue mexay Humu 0,3 m?

13. 3apaua. ['ups, nonBeieHHas K IpyKUHE, KOJIeOJIeTCs ¢ aMITUTy10i 8 cM. OmpeneanTe MoIHYyo
SHEPTHUI0 KONeOaHUl THPH, eCIIH KECTKOCTh MPYKUHBI 2 KH/M.

14. 3agaua. Yepes cKOJIbKO BPEMEHHU YEJIOBEK YCIBIIIUT 3X0 OT Mperpajbl, HaXoAsIencs Ha
paccrosiHuu 136 m?

15. 3amaua. Onpenenure MOJHYI0 MEXaHUUYECKYIO SHEpTruio KamHs Maccoit 200 r, ABMXKYIIErocst Ha
BBICOTE 4 M cO ckopocThio 10 m/c.

16. 3amauya. YeMy paBHO CONPOTUBIICHHE ATFOMUHUEBOM MTPOBOJIOKH JJIMHON 80 CM U TIIOMIAIBIO
2
nonepeunoro ceueHus 0,5 MMm”. Y aenbpHOe CONMPOTUBIIEHNE aTFOMUHUSI PABHO 0,028 OM*MM?/M.

17. 3agaua. Yemy paBHa onTHYecKas CHJIa CUCTEMbI JBYX JIMH3, OJIHa U3 KOTOPBIX HMEET (POKYCHOE
paccrosinue F1 = -20 cm, a apyrast — ontudeckyto cuiny Dy =2 nnp?

18. 3amaua. Yemy paBHO yCKOpeHHE CBOOOHOTO TafeHus Ha BbicoTe 600 kM? Bo CKoJIBKO pa3 oHO
MEHBIIIE YCKOPEHHS CBOOOTHOTO TafeHus BOM3u moBepxHocTu 3emuin? Macca 3emnn paBHa 6* 10% KT,
paauyc 3emiu 6400 km.

19. 3agaua. B xonebaTenbHOM KOHTYpE, COCTOSIIIEM U3 KOHJeHcaTopa eMKOCThI0 10 MK®D u KaTymku
uHayktuBHOCTH 0,4 ['H, mpoucXoaaT 3aTyxaromue kojaebanus. B HeKOTOphIii MOMEHT BpeMEeHH cHjia
TOKa paBHA 10°A, a 3apsi/ Ha TUIACTUHAX KOHJIEHCATopa 10° K. Onpenennre KOJIMYECTBO TEMIOTHI B
MIPOBOJHMKAX, KOT/1a KOJIeOaH!s! MOJTHOCTBIO MTPEKPATATCS.
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20. 3agaga. Onpenennure COOCTBEHHYIO SHEPTHUIO JIEKTpoHA. Macca 3IeKTpoHa 9,1%10 kr.

21. 3agava. Onpenenure SHEPreTUUECKUN BBIXOJ PEaKUil CUHTE3a
21H+21H:32He+10 n, 21H+ 31H=42He+10 n.

22. 3amavya. MakcuMalIbHBIN 3aps]l Ha 0OKJIaJIKaX KOHJIEHCATOpa KOJIeOaTeIbHOTO KOHTYpa (m = 10°®
Kn. AMnnutyaHoe 3HaueHUe CUJIbl TOKA B KOHTYpeE Iy = 102 A. Onpenenure mepuo1 KojeOaHui.

23. 3anava. CranbHoi MarHut Maccoil 100 T mpUTATuBaeTCs K BEPTUKAIBHON CTaIbHOM MJIACTUHE C
cuioit 10 H. Kakyro cuiny HeoOX0IuMO MPUIIOKHUTh K MArHUTY, YTOOBI OH CKOJIB3WJI BHU3 PAaBHOMEPHO,
ecnu ko3 dunueHt Tpenus paseH 0,27

24. 3anaya. C KaKuM YCKOPEHHEM IMTOJHUMAJICS TPy3 Maccoi 2 KI' BEpTUKAJIbHO BBEPX, €CJIM HA IIYTH 5 M
ObLa coepieHa padora 0,15 xk/[x?

25. 3amada. OIpeeIuTh JaBICHHE OHOATOMHOTO ra3a pr Temreparype 27 °C 1 KOHIeHTpaLum
2*10%° M.

26. 3amaua. Ha kakom paccTOsSIHUM HaXOASITCS IBa TOYCUHBIX 3apsija i = 4*10° K Q2= 16*10°® K,
€CJIM OHM B3aUMO/JICHCTBYIOT ¢ CHIION 9* 10° H?

27. 3ampaua. Tpu npoBOAHUKA, COMPOTUBIEHUS KOTOPhIX paBHBI 10, 20 1 30 OM, coenuHEHBI
nocienoBarenbHo. OnpenenuTe HanpsHDKEHUE Ha KaXI0M U3 TTPOBOHUKOB U PA3HOCTH MOTEHITUAIOB
MeX1y KOHIIAMHU LU TpU cuiie Toka 1A.

28. 3anaua. [Ipsmoit npoBoaHuk niauHOM 10 cM, o kKoTopomy Ted€r Tok 20 A, HaXOJUTCSI B
OJIHOPOIHOM MarHuTHoM moie ¢ uaaykuuei B = 10 mTi. KakoB yros mexny HanpaBieHUEM I0JIA U
HaIlpaBJIEHUEM TOKa, €CJIM Ha POBOJ IEUCTBYET cuja 102 H?

29. 3anauda. Baron maccoii 40 T, nBurasice co ckopoctbio 0,9 m/c, cTankuBaeTcs ¢ miarGopmoin u
octra"aBiuBaeTcs. Onpenenure Maccy miatGopMel, €ciii OHa prodpena ckopocts 1,2 m/c.

30. 3amaya. OnpenenuTe CKOPOCTh CBETAa B CTEKJIE, €CIIU MPHU TIEPEXO0EC U3 BO3IyXa B CTEKJIO yroJI
MaJieHus paBeH 50%, a YT OJ1 MPETOMIICHHS 30°.

4. Jluteparypa

OCHOBHBIE UCTOUYHUKU:

1. Imurpuesa B.®. ®usnka. Texunomornueckuit mpoduiis: yueOHuUK 1st cTyaeHToB yupexaeuuii CITO.
Yactb 1. — M.: Akagemus, 2024

2. Imutpuesa B.®. ®usuka. Texnonorndeckuii mpoduiib: yaeOHuK 1st cTyaeHToB yupexaeauit CITO.
Yacte 2. — M.: Akagemus, 2024

3. JImurpuesa B.®. ®usuka. Texnonorndeckuii mpoduias. COOpHUK 3a1au: yaeOHOe mocobue st
crynenToB yupexaeHuit CI1O. Yacts 1. — M.: Axkagemus, 2024

4. mutpueBa B.®. ®usnka. TexHomorndeckuii mpoduias. COOpHUK 3a1a4: yueOHOE TOcoOue Juis
crynentoB yupexaenuit CI1O. Yacts 2. — M.: Akanemus, 2024

5. Ilypeimesa H.C., Bszemckas H.E., Ucae JI.A. u np. ®usnka (6a30BbIii YPOBEHB): YUCOHUK JIJIsI
cpenHenpodeccuoHaabHOro 0opazoBanus, - 1e uzganue. M., U3natensctBo «IIpocBemenue» 2024r.

6. IMypeimesa H.C., Bszemckas H.E., Vcaes JI.A. u np. ®usuka (6a30BbIii ypOBEHB): IPAKTUKYM I10
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pelieHuto 3a1a4: yaeOHoe mocodue ais cpeaHe mpodeccuoHanbHOro o0pa3oBanus, - le u3ganue. M.,
W3narensctBo «lIpocBemenne» 2024r.

7. Msxuwes I'.41., Byxosues b.b., Corckuii H.H. ®usuka. 10 xi1. M:IIpocerenue.
8. Msxkues I'.41., Byxosues b.b., Hapyrun B.M. ®usuka. 11 k1. M:IIpocserienue.
9. Yapyrun B.M. Actporomus. 10-11 k. M: TIpocselenue.

HOI’IOJ‘IHHTCJ’IBHHC HUCTOYHHKMU:
https://urait.ru/
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