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PabGouas mporpamma mo (u3uke Ha YpOBHE CpPEIHEro OO0IIero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMOJIOXKEHUM M TpeOOBaHUH K pe3yjabTaraM OCBOEHHUS
OCHOBHOM 00pa3zoBarensHOI mporpaMmsbl, ipeactaBieHHbIX B PI'OC COO, a Takxe ¢
yuétoM (¢enepanpbHOl  pabodeil  mporpamMmbl  BocnuTaHus W KoHuenuuu
npenogaBaHusi yueOHoro npeamera «duszuka» B 00pa3oBaTEeIbHBIX OPraHHU3AIUAX
Poccuiickoit deneparnyu, peaausyomux OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.

INOACHUTEJBHASA 3AIINCKA

Nzydenune kypca Gu3nku ynryOJaEHHOTO YPOBHS MO3BOJISIET PEaM30BaTh 3a1a49u
npoecCHOHAIbHOW  OpUEHTAllMW, HAMpaBJIeHO Ha CO3JaHUE YCIOBUH  JIs
IPOSIBJICHUST CBOWX WHTEIICKTYaJIbHBIX W TBOPUYECKUX CIOCOOHOCTEH KaXKIIbIM
oOyJarommmcsi, KOTOpble HEOOXOIWMBI JJIs TMPOJO/DKCHHsS O0pa3oBaHUS B
OpraHu3aINsIX po(ecCuoHAIBHOTO oOpa3oBaHus 1o Pa3TUIHBIM
(U3UKO-TEXHUYECKUM W WHXKCHEPHBIM CIICIIMAILHOCTAM. B mporpamme mo ¢usuke
OTIPENICTISIOTCSL TUIAHUPYEMbIE Ppe3yJbTaThl OCBOCHHS Kypca (DM3WKH Ha YpOBHE
cpemHero ooOiero oOpa3oBaHUS: JTUYHOCTHBIC, METANpeAMETHbIC, MpeAMETHbIC (HA
yrnyOnéHHoM  ypoBHe). HayuyHO-METO0NIOrHYecKod OCHOBOM sl  pa3paboTKH
TpeOOBaHMI K JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJbTaraM
00yJaromuxcsi, OCBOMBIIMX MpOorpaMmy Mo (U3UKEe Ha YPOBHE CPEIHEro OOIIero
oOpazoBaHus Ha YIIyOJIEHHOM YpOBHE, SBISETCS CHCTEMHO-ACSITCIIBHOCTHBIN
nogxof. Ilporpamma mo (u3HWKe BKIIOUACT: IUIAHUPYEMBIE pPE3yJbTaThl OCBOCHUS
Kypca pU3MKu Ha yriyOlnEHHOM ypOBHE.

OBIIAS XAPAKTEPUCTUKA YYEGHOI'O IPEJAMETA
«DODU3UKA»

®du3rkKa Kak Hayka 0 HauOoJiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYTAsl B KAYECTBE
y4eOHOro mpeaMeTa B IIIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY 3HaHUH 00
okpyxatomeM wmupe. [IIkombHBIE Kypc QU3MKH — CHCTEeMOOOpa3yIOmund s
€CTECTBEHHO-HAYYHBIX yUYE€OHBIX MPEAMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI JeXKAaT
B OCHOBE MPOIIECCOB M SBJICHUH, M3y4yaeMbIX XHMHUEH, OwWojorueu, (puznueckoi
reorpaduei u actpoHoMmueil. Vcronp30BaHue U aKTUBHOE MPUMEHEHUE (DU3HUECKIX
3HAHUI OMpENeNuiIo XapakTep U OypHOE pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHH B
cepe 3HEpPreTuKy, TPAaHCIOPTa, OCBOECHUS KOCMOCA, MOJIyUY€HUsI HOBBIX MaTepHalioB
C 3aJaHHBIMU CBoWcTBamMu. I3ydeHune (U3MKH BHOCHUT OCHOBHOW BKJIaa B
dbopMUpOBaHUE  E€CTECTBEHHO-HAYYHOM  KapTUHBI Mupa  oOydyaromierocs, B
(opMUpOBaHUE YMEHUI NMPUMEHSATh HAYYHBIM METOJ| MO3HAHUS MPHU BBHINOJIHEHUU
MU Y4eOHBIX HCCIIeOBaHM. B 0CHOBY Kypca GU3HKU Ha YPOBHE CPEIHETO OOIIETO
o0Opa3zoBaHus MOJOXKEH PO UACH, KOTOPbIE MOXKHO pacCMaTpUBaTh Kak MPUHIIUIIBI
€ro MOCTPOEHUS.

HNnes wnenocrHocTH. B COOTBETCTBMM € HEHM Kype SBISAETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COJEPKHUT Marepuaji U3 BCeX pPa3iesioB (U3HMKHU, BKIIOYAET Kak
BOIIPOCHI KJITACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

HNnesn renepanmsaumu. B cooTBeTcTBUMM ¢ HeW Marepuan Kypca (QHU3UKH
00beIMHEH BOKPYT (pU3MUECKUX Teopui. BeayuuMm B Kypce siBisieTcs GopMupoBaHue
MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEIIECTBE U IOJIE.

HNnes rymanutapmzanum. EE peanmsanus mnpeanonaraeT HMCIOJIb30BAHUE
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FYMaHUTAPHOTO TMOTEHIHaIa (U3MUYECKOM HAyKH, OCMBICICHUE CBSI3U Pa3BUTHS
($u3MKH C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
9KOJIOTUYECKUMU TPOOJIEMAMH.

Nnes npuxiagnoii HanpaBjaeHHocTH. Kypc Qu3uku yrmyOn€HHOro ypoBHS
IIPEANOIIAracT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMYECKMX M TEXHOJOIMYECKUX
IPUIOKEHNN U3YYEHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccmarpuBaroTCs Ha YpOBHE
o0IIMX MPEACTaBICHUI U COBPEMEHHbIE TEXHUYECKUE YCTPOMCTBA, U TEXHOJIOTUU.

HNnes 3KoJiorm3alMu pealn3yercss IIOCPEACTBOM BBEICHUsS JJIEMEHTOB
COJEPKAHMSI, MOCBAIIEHHBIX SKOJOTMYECKUM MPOOIEeMaM COBPEMEHHOCTH, KOTOPbIE
CBS3aHbl C pa3BUTUEM TEXHUKM W TEXHOJOTUW, a TaKxkKe OOCYXIeHHUs NpodiieM
paloHaIbHOIO IPUPOIOIIOIB30BaHUS U 3KOJIOTHYECKON OE30MaCHOCTH.

HEJA U3YYEHUA ®U3UKU HA YIJTYBJIEHHOM YPOBHE:

OCHOBHBIMHM TIEJISIMU U3Yy4CHHS (U3UKKA B OOIIEM OOpa30BaHWM SIBIISIOTCS:
dbopMHUpOBaHUE HWHTEpPECa W CTPEMJICHHS OOydYarOIMXCS K HAYYHOMY H3YYCHHIO
IPUPOJIbI, Pa3BUTHE WX MHTEIUIEKTYalIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH; pa3BUTHE
MPE/ICTaBIICHUN O HAYYHOM METOJE TTO3HAHUS U (POPMUPOBAHKE UCCIIEA0BATEIHCKOTO
OTHOIICHHUS K OKPYXAIOUIUM SIBICHHSIM; (DOPMHUpPOBAHWE HAYYHOTO MHPOBO33PEHUS
KaK pe3yJibTara U3y4YeHUsi OCHOB CTPOEHUS MAaTepuu M (PyHIaMEHTAJbHBIX 3aKOHOB
bu3ukn; (GOpPMHPOBAHHE YMCHHH OOBSCHATH SIBICHUS C HCIOJIb30BaHUEM
($u3MUECKUX 3HAHMM M HAYYHBIX JOKAa3aTelbCTB; (POPMUPOBAHUE MPEICTABICHUN O
poiu PU3MKKU IS pa3BUTUSA JPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHIA;
pa3BUTHE TIPEACTABICHUN O BO3MOXHBIX cdepax Oymymieidl mnpodeccruoHaIbHOMI
NESTETPHOCTH, CBSI3aHHBIX C (DM3WKOM, MOATOTOBKA K MalbHEWIEeMy OOyYECHHIO B
TOM HampaBieHuH. JlocTwxkeHue »d>TUX 1enedl obecrneyuBaeTcs peleHueM
CIIEYIONTUX 3a/1a4d B MPOIECCe U3yUYeHHsI Kypca (DU3UKHU Ha yPOBHE CPETHETO OOIIETo
oOpa3oBaHusA: MPUOOPETEHUE CHUCTEMbl 3HaHMM 00 oO0muUx (HU3NYECKUX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX, BKIIOYAs] MEXaHUKY, MOJICKYISIPHYIO (DU3UKY,
AIIEKTPOIMHAMHUKY, KBAaHTOBYIO (DM3HKY M AJIEMEHTHl acTpodusuku; (popmupoBaHue
YMEHHUI MMPUMEHATH TCOPETUUCCKHUE 3HAHMS TSI OOBICHCHUS (PU3NUECKUX SBIICHUN B
OpUpONEe U JJsl TPUHATUA TNPAKTUUYECKUX PEIICHUH B TOBCEIHEBHOW >KU3HU;
OCBOCHHE CIMOCOOOB peIIeHUs] Pa3IUYHbIX 33134 C SIBHO 3aJaHHOW (U3MUECKON
MOJICTIBIO, 3ajad, IMOAPA3yMEBAIOIINX CAMOCTOSTEIBHOE CO3/aHne (HU3UIECCKOM
MOJIEJIH, aJIeKBATHOM YCIOBHSIM 3a/1a4M, B TOM YHCIIE 3a/1a4 MHKEHEPHOTO XapaKTepa;
NOHUMaHUEe (PU3NYECKUX OCHOB W MPHUHITUIIOB JACHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX TMPOIECCOB, MX BIUSHUS Ha OKPYXKAIOIIYIO CpPEIy; OBIAJICHHUE
METOJJaMH  CAMOCTOSITEIBHOTO  TUTAHMPOBAHUS W TMPOBEACHHUS  (PU3MYECKHUX
OKCIIEPUMEHTOB, aHalvM3a ©  HMHTEpPIpETalud  HUHPOpMAIUU,  ONpeeIeHUs
JIOCTOBEPHOCTH TOJIYYCHHOTO PEe3yJbTara; CO3JaHKE YCIOBUM JJIA Pa3BUTHS YMCHHM
IIPOCKTHO-MCCIICIOBATEIILCKOM, TBOPYECKON ACATCIBHOCTH, pPa3BUTHE HHTEpeEca K
cepam npodeccroHanbHON IEATEIBHOCTH, CBA3aHHOMN C (DU3UKOIA.

MECTO YYEBHOTI'O IIPEJIMETA «®PU3UKA» B YHEBHOM IIJIAHE

B coorBerctBun ¢ TpeboBanusimu PI'OC COO  yryOnéHHBIA ypOBEHb
u3yudeHus yuyeOHoro npeaMera « Pu3nka» Ha ypOBHE CPEAHETO OOIIero oopa3oBaHus
BbIOMpaeTcst 0Oy4arolUMMUCS, IUIAaHUPYIOIIMMU MPOJOJDKEHHE 00pa3oBaHUS 110



CHEUATBHOCTAM (U3UKO-TEXHHUYECKOTO IPODUIIS.

OO611ee 4McIo 4acoB, PEKOMEHIOBAHHBIX TSl M3ydeHust Gu3uku (yrimyOneHHbIN
ypoBeHb) — 340 yacoB: B 10 knacce — 170 yacos (5 yacoB B Henento), B 11 kiacce —
170 gacoB (5 4acoB B HE/ACIIO).
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COJAEP)KAHUE YYEBHOI'O IPEJIMETA

10 KJTACC

Paznen 1. Hayunblii MeTOX NMO3HAHUS NIPUPOALI

dusuka — pyHrameHTanbHas Hayka o npupoae. HayuHblil MeTon no3HaHus U

METOJIbl UCCNEAOBAHMS (PUBUUECKUX SIBICHHM.

DKCNEpUMEHT U TEOpHUs B Mpollecce Mo3HaHus npupozasl. Habmonenue u

IKCIIEPUMEHT B (PUBHKE.

CnocoObl  u3MepeHuss (U3UYECKUX BEIWYMH (QHAJIOrOBbIE U IUMPOBBIC
U3MEpUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIEC JATUUKOBBIE CUCTEMBI).

[TorpemocTn  w3Mepenmii  (pusmdyecknx  BeauuwH  (aOCoNoTHAsI U
OTHOCHUTEJIbHAS).

MonenvpoBanue (Gu3MUECKUX SIBIEHUH M MpOILECCOB (MaTepualbHas TOYKa,
aOCOIOTHO TBEPOE TENO, UleaIbHasl )KUKOCTb, UACANIbHBIN ra3, TOUEUHbIN 3apsi).

I'mnore3a. ®Pu3znyeckuii 3aKOH, I'PAHULBI €ro NnpuMeHuMocTH. Duznueckas
TEOPHUSL.

Pornb 1 Mecto ¢usnku B HopMHPOBAHNN COBPEMEHHOM HAYYHON KapTUHBI MUPA,

B ITPAKTUYECKOM JIEATETbHOCTH JIFOJEH.

YyeHnueckuil 3KCIEPUMEHT, JabopaTopHbie paloThl, MpakTukyM. M3mepenue
CWJIBI TOKa M HAIpPSDKEHUS B LENU MOCTOSHHOTO TOKA IPHU IOMOIIM aHAJIOIOBBIX U
U (POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HakoMcTBO ¢ 1uppoBoil nadoparopueir no ¢usuke. [Ipumepsl uzMepeHus
(U3NYECKUX BEIIMYMH MPHU MOMOIIY KOMIIBIOTEPHBIX JaTYMKOB.

Paspnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBmkeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JIBH)KCHHS.
Cucrema otcuéra. Ilpsmas u oOparHasd 3amaun  MexaHUKd. Pannmyc-BekTop
MaTepUaibHON TOUKH, €r0 MPOEKIIMK Ha OCU CUCTEMBbI KoopauHaTt. TpaekTopusi.

ITepemelienne, CKOpOCTh (CpeIHssi CKOPOCTb, MIHOBEHHasi CKOPOCTb) H
YCKOPEHUE MaTepUalbHOW TOYKH, HX MPOECKUUMU HA OCH CHUCTEMBl KOODPJMHAT.
CroxxeHue nepemMenieHui 1 CIOKEHNE CKOPOCTEN. PaBHOMEPHOE U paBHOYCKOPEHHOE
IPSIMOJIMHENHOE JBUKEHUE. 3aBUCUMOCTh KOOPIHMHAT, CKOPOCTH, YCKOPEHUS U MYyTH
MaTepualbHON TOYKH OT BpeMEHH U uX rpaduxu. CBoOonHOE ManeHne. YCKOpeHue
CBOOOAHOrO majeHus. JIBrkeHue Tena, OpOUIEHHOro IMOJA YIIIOM K TOPU30HTY.
3aBUCUMOCTb KOOPJMHAT, CKOPOCTH U YCKOPEHUS MaTEpUAIIbHON TOYKU OT BPEMEHHU U
ux rpapuku. KpuonmnHeitHoe npmwkeHue. JIBI)KEHHE MaTepHaNbHOM TOYKH TI10
OKPY>KHOCTH. YTJIOBasi M JIMHEWHass cKopocTh. llepwon m yactora oOpaleHus.
LenTpocTpemuTenbHoe (HOPMAIbHOE), KacaTelIbHOE (TaHTE€HIMAIBLHOE) W TIOJHOE
YCKOPEHHE MATEPUAIBHOM TOYKH. TE€XHUYECKHE YCTPOMCTBA M TEXHOJOTHUYECKHUE
IPOLIECCHI: CITUJIOMETP, TBUKEHUE CHAPSOB, LIEMHbIE, IeCTepEHYATHIE U PEMEHHBIE
nepeiayn, CKOPOCTHBIC TU(PTHI.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPALIUS KHHEMATUUYECKUX XapaKTEPUCTUK

JBHKCHUS.

CriocoObI uccaenoBaHusl IBUKEHUIA.

WnmrocTpanus npefenbHOro nepexoja 1 i3MepeHrue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue IBUKEHUM C UCTIOJIb30BAHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3peKEHHOM ITPOCTPAHCTBE.



HaGmionenue aBuxeHus Tena, OpOIIeHHOrO MO/ YIIOM K TOPU30HTY

Y TOPU30HTAJIBHO.

Hanpasnenne ckopoCTH Npu IBUKEHUU IO OKPY>KHOCTH.

[IpeobpazoBaHue yIII0BO CKOPOCTU B PEYKTOPE.

CpaBHeHue MyTel, TPAEKTOPUI, CKOPOCTEN ABUKEHUS OAHOTO U TOTO XKE Tea

B Pa3HbIX CUCTEMAxX OTCYETA.

YyeHnueckuil 3KCIIEpUMEHT, J1a00paTOpHbIE padOThI, TPAKTUKYM

N3yueHne HEpaBHOMEPHOTO IBUKEHUS C LIEJIbIO ONPEIETICHUSI MTHOBEHHOM

CKOPOCTH.

N3Mepenne yCKopeHus Ipu MPSMOJIUHENHOM PaBHOYCKOPEHHOM JIBUKEHUU

110 HAKJIOHHOM TIJIOCKOCTH.

HUccnenoBanne 3aBUCHMOCTH IIyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKEHUH.

N3mepenne yckopeHus cBOOOTHOTO MMajieHus (PEKOMEHI0BAaHO UCTIONbh30BAaHUE

1 dpoBoit Ta6OpaATOPHN).

N3yuenue npuxeHus Teaa, OpoleHHOro ropu3oHTaIbHO. [IpoBepka rumoTessl

0 MpAMOW MPONOPLUHOHAIBHOM 3aBUCHMOCTH MEXAY NaJbHOCTBIO MOJETA U
Ha4aJIbHOW CKOPOCTBIO TeJa.

N3ydyenne nBWKEHUS Tella MO OKPYKHOCTH C IOCTOSSHHOM MO MOIYJIO
CKOPOCTBIO.

UccnenoBanne 3aBUCHMOCTH Tieprofa OOparieHus KOHWYECKOTO MAasTHHKA OT
€ro apaMeTpoB.

Tema 2. [lunamuxa

[Ieppiii 3axkoH HproroHa. HHepuumaneHble cuctemMbl oOTcu€ra. [IpuHiun
oTHocutenpbHOCTU [amwiies. HeumHepuuanbHble cuCTeMbl OTCU€Ta (OMpeEneIeHUE,
npumepsl). Macca Tena. Cwma. [lpunuun cynepno3unuu cui. Btopolt 3akoH
Herorona mis marepuanbHOM TOUkH. TpeTuid 3akoH HproToHa 11t marepuabHBIX
TOYEK. 3aKOH BCEMHPHOIO TATOTEHHS. OJKBUBAJICHTHOCTh TIPABUTALMOHHOW U
uHepTHOM Macchl. Cuia TSHKeCTH. 3aBUCUMOCTh YCKOPEHUSI CBOOOIHOTO MaJIeHUsl OT
BBICOTHI HAJl MOBEPXHOCTHIO TUTAHETHI U OT reorpaduyeckoil MmupoThl. [[BrkeHue
HEOECHBIX TeJl U X CHyTHHUKOB. 3akoHbl Kemepa. IlepBas kocmMuueckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tenma. Bec Tena, IBHKYLIErocs: ¢ YCKOPEHUEM.
Cuna tpenus. Cyxoe TpeHue. Cuia TpPEHHUS CKOJBXKEHUS M CHJIA TPEHUS IMOKOS.
Koaddunuent tpenus. Cuiia conpoTUBICHUS TTPU ABUKEHUM Teja B AKUJKOCTU WIH
raze, €€ 3aBUCHUMOCTb OT CKOPOCTHM OTHOCHUTEIIBHOTO [JBHM)KECHUS. JlaBieHHE.
I'uppocratnueckoe npanenue. Cuna Apxumena. TexHuyeckue yCTpoWCTBA H
TEXHOJIOTHYECKHUE MPOLECCHI: MOAIIUITHUKH, IBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

HaGnronenue ABuKEeHUS Tell B UHEPIIMATIBHBIX U HEMHEPITUATbHBIX CUCTEMAX

OTCYETA.

[IpuHIMIT OTHOCUTETBHOCTH.

Kauenne nByX OWIMHIOPOB WM IIAPOB pPAa3HOM MACChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUHUAIBHOU CUCTEMBI OTCUETA.

CpaBHeHHE paBHOAEHCTBYIOLIEH MPUIIOKEHHBIX K TEIIy CUJI C IPOU3BEICHUEM

MacChl TeJla Ha €ro YCKOPEHUE B MHEPLUUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cnil, BOSHUKAIOIMX B PE3YyJIbTaTe B3AMMOJICHUCTBUS TEII.

N3mepenne mace no B3auMOICHCTBHUIO.

HesecomocTts.
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Bec Tena npu yCKOpEHHOM MOABEME U AJCHUU.

[HerTpOoOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUII TPEHUSI OKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomsi, NPAKMUKYM.

N3mepenne paBHOIEHUCTBYIONIEH CHIT IPU ABUKEHUH OpycKa MO HAKJIIOHHOM

IIJIOCKOCTH.

[IpoBepka THUMOTE3bI O HE3aBUCUMOCTH BPEMEHHM [IBIXKCHHS Opycka TIo
HAKJIOHHOW IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MaccChl.

HccnenoBanne 3aBUCMMOCTH CHJI YOPYTOCTH, BO3HUKAIOIIMX B IPYXWUHE H
pe3uHOBOM 00pasile, OT ux Aedopmaluu.

N3yueHne IBHKEHHUS CUCTEMbI TE€Jl, CBA3AHHBIX HUTBHIO, MEPEKUHYTOM 4Yepe3
JErKuid OJOK.

N3mepenue kosdduienta TpeHUsS MO BEIUYMHE YITIOBOTO KO3 UIMEeHTa
3aBucumocTtd FTp(N).

UccnenoBanue nBUkKEeHUsT Opycka MO HAKJIOHHOW MIIOCKOCTH C MEPEMEHHBIM
K03 (PUIIMEHTOM TPEHUS.

N3yueHne nBUKEHUS rPpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamukxa meépoo2o mena

AbcomotHO TBEpHoe Teno. [locTtymarenbHOoe M BpalllaTeIbHOE JABUXKEHUE
TBEpAOro Tena. MOMEHT CuiIbl OTHOCUTEIIBHO OcH BpamieHus. [lmedo cuibl.
CrnoxeHue cuj, NPWIOKEHHBIX K TBEpHoOMY Teny. LIeHTp TskecTu Tena. YcaoBuUA
paBHOBecHs TBEPAOTO Tesla. YCTOMYMBOE, HEYCTOMYMBOE, O€3pa3InyHOE paBHOBECHE.
TexHuueckue  ycTpoWCTBA U TEXHOJOTHMYECKHE  IPOLECCHI:  KPOHIITEMH,
CTPOUTEIIbHBIN KPaH, peMIETYAThIE KOHCTPYKIIUU.

Jlemoncmpayuu

YcnoBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomsi, NPaAKMUKYM.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOIO TEIa, UMEIOIIETO OCh BPAILLICHHUS.

KoHcTpynpoBanve KpOHIITEWHOB U PACYET CHUJT YIIPYTOCTH.

N3ydeHne yCcTOMYMBOCTH TBEPAOIO TEJA, UMEIOLIETO TJIOMIAb OITOPBHI.

Tema 4. 3akonwvl coxpanenus 8 MexaHux

Nmnynibe MarepuanpHOW TOYKHM, CUCTEMBI MarepuajbHbIX TOueK. LleHTp macc
CHCTEMBI MAaTepHaIbHBIX TOYEK. Teopema 0 ABMKEHUU LEeHTpa Macc. MiMmynbe cuibl
Y U3BMEHEHNE UMITYJIbCa T€IA. 3aKOH COXPAHEHUS UMITYJIbCA. PEaKTMBHOE JBH)KECHHUE.

MoMeHT ummysibca MarepualibHOM ToukH. [IpencraBieHne O COXpaHEHUH
MOMEHTA UMITYJbCa B LIEHTPAJIbHBIX MOJSAX. PaboTa Cuibl HA MAJIOM M HA KOHEUHOM
nepemeniennu. Ipaduueckoe mnpeacTtaBieHre padOThl CHIIBI. MOIIHOCTb CHJIBL.
Kunetnueckass oSHeprusi MarepuaJibHOW TOUkH. Teopema 00 U3MEHEHHUH
KMHETHYECKOM YHEPIUU MaTepUaIbHOM TOUKH. [loTeHIIMaNbHBIE 1 HENOTEHIUMATbHBIE
CHJIBI. [TorenimanbHas SHEprusl. [TorennumanbHas SHEprus yIpyro
nedbopmupoBaHHON TpyxkuHBL. [loTeHIManbHAs HSHEpPrust Tela B OIHOPOIHOM
rpaBUTAMOHHOM ToJe. lloTeHnunanpHas >HEprusi Tena B TPAaBUTALMOHHOM MOJIE
OJTHOPOJHOTO Iapa (BHYTpU W BHE Iapa). Bropas kocMudeckas CKOpoCThb. TpeTbs
KOCMHUYecKasgs CKOpoCTh. CBsi3b palOOThl HEMOTEHIMAIBHBIX CHUJI C H3MEHEHUEM
MEXaHUYECKOM SHEPTrUU CUCTEMBI TeJ. 3aKOH COXPAHEHUS MEXaHWYECKOW SHEPIuu.
Yhnpyrue W HeEynpyrue CTOJIKHOBEHHUs. YpaBHEHHE bepHymm [ uaeanbHOU
YKUJIKOCTH KaK CJIEICTBUE 3aKOHA COXPAHEHUs MEXaHUYECKOU dHEPTruu. TexHuueckue



YCTPOMCTBA W TEXHOJOTUYECKHUE TMPOLIECCHI: JBUKECHUE PAKET, BOAOMET, KOIIED,
PYKUHHBINA MUCTOJIET, TUPOCKOT, PUTYPHOE KaTaHHE Ha KOHbKaX.

Llemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBMIKECHHE.

N3mepenne MOIIHOCTH CHIIBL.

M3MeHeHue 3Heprun Teja Ipu COBEPILIEHUH padoThI.

B3anmHble npeBpanieHUs KHUHETUYECKOM M TOTEHUMAIBbHOW DJHEPrUil MpHU
JNEUCTBUU HA TEJIO CHUJIBI TSKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue sHEepPruu Ipu CBOOOTHOM MaJCHUMU.

Vyenuueckuii sxcnepumenm, 1abopamopmsie pabomsi, NPaAKmMuKym

N3mepenne nMmmynsca Tena 1o TOpMO3HOMY IIYTH.

W3mepenne cuibl TSITH, CKOPOCTH MOJETHU AJIEKTPOMOOUIISE U MOUTHOCTH CHJIBI
TATH.

CpaBHeHUE U3MEHEHHS UMITYJIbCca TeJla C UMITYJILCOM CHUJIBIL.

HccnenoBanne coxpaHeHUs: UMITYJIbCA IIPU YIPYTOM B3aUMOJECHCTBUU.

N3mepenne KNHETUYECKOW SHEPTUU Tela 0 TOPMO3HOMY MYTH.

CpaBHEHHE W3MEHEHUS TMOTCHIIMAIBHOW YHEPTHHU TPYXKUHBI C PabOTONM CHIIBI
TpEHUsI.

Omnpenenenue padOThl CWJIBI TPEHHS TMPU JABHKCHUHM Tela MO HAKJIOHHOU
IIJIOCKOCTH.

Paspnen 3. MoJjiekyasipHasi pu3uKa ¥ TEPMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJOXKEHUSI MOJEKYIsipHO-KuHeTHueckod Tteopun (MKT), wnx
onbITHOE oOocHOBaHue. Juddy3us. bpoyHoBckoe nBHkeHUE. XapaKTep JBUKEHUS U
B3aMMOJICIICTBHSI YaCTHIl BellecTBa. Moeln CTpOEHUS Ta30B, KUIAKOCTEN U TBEPIBIX
Tel U OOBSICHEHHE CBOWMCTB BEIIECTBA Ha OCHOBE TUX Mojeieil. Macca u pa3mepsl
mosiekyn (aromoB). KommuectBo BemectBa. IlocrositnHas ABoraapo. TemoBoe
paBHOBecue. Temmneparypa u cnocoOsl e€ n3mepenus. [llkana remneparyp Llenbcus.
Monenbs uaeanbHOrO Ta3a B MOJICKYISPHO-KMHETHYECKOW TEOPUU: YaCTHUIbl rasa
JIBWKYTCSI XaOTHYECKHM W HE B3aUMOJACUCTBYIOT NIPYr C APYroM. ['a30BbI€ 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneipona.  AOcomtoTHas — Temmeparypa  (Iikana
temneparyp KenbBuna). 3akoH JlansroHa. M3ompouecchl B HJICAIBHOM Ta3e C
NOCTOSIHHBIM KOJMYECTBOM BellecTBa. I paduueckoe npeacTaBieHre U30IPOLECCOB:
U30TepMa, U30xopa, u300apa. CBsA3b MEXAY NaBJICHUEM M CpelHEed KUHETHYECKOH
JHEpruel MOCTYNATEIbHOIO TEIUIOBOTO JBHKEHUS MOJIEKYJ MJICAJIBHOIO Tasa
(OCHOBHO€ YpaBHEHHE MOJIEKYJISIPHO-KMHETHUECKOM TEOPUU UeanbHOro raza). Ces3b
aOCOJIIOTHOM ~ TemmepaTypbl  TEPMOJUHAMUYECKOM  CHCTEMBl CO  CpelHeu
KMHETUYECKOM DHEpPruer IOCTYNaTeIbHOTO TEIUIOBOIO JBMIKEHUS €€ YacCTHL.
TexHuyeckne yCTpONCTBA M TEXHOJOIMYECKHE MPOLIECCHl: TEPMOMETP, OApOMETp,
NOJIyYEHNE HAHOMATEPHUAJIOB.

Jlemoncmpayuu

Monenu 1BHKEHHS 4aCTHUI] BEIIECTBA.

Monenb GpOoyHOBCKOTO ABUKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpOYHOBCKOTO JABHKEHUSI.

Huddy3ust KuakocTen.

Mopens onbita TepHa.

[IputsxeHne MoJIEKyII.



Mopenu KpUCTaIINnYECKUX PEIIETOK.

HaGnronenue u uccienoBanue n30mpoIeccoB.

Vuenuueckuii sxcnepumenm, rabopamopHvie pabomsi, RPAKMUKyM

HccnenoBanue mpoiecca yCTAHOBJIEHHUSI TEIUIOBOTO  PaBHOBECHUS TP
TEIJI000MEHE MEXy TOpSTYeH M XOJIOIHON BOOM.

N3yueHne wu30TEpMUYECKOro Ipolecca (PEKOMEHAOBAHO HCIOIb30BAHUE
uudpoBoit 1aboparopun).

N3yueHne n30XopHOro mnpouecca.

N3yuenne nzobapHoro npouecca.

[IpoBepka ypaBHEHHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennosvie mawunvt Tepmomumnamuueckas (T]I)
cucTeMa. 3aJlaHie BHEIIHHUX YCJIOBUU AJIsI TEPMOJIMHAMUYECKON cUcTeMbl. BHelHue
Y BHyTpEHHHE MapameTrphl. [[apaMeTpbl TEpMOAMHAMUYECKOW CUCTEMBI KaK CPEIHUE
3HAUEHHMS BEJIMYMH, OMHCHIBAIOIIUX €€ COCTOSIHUE HAa MUKPOCKOMMYECKOM YPOBHE.
Hynesoe Ha4yaJjo TEPMOANHAMUKH. CamonpousBosibHas penakcanus
TEPMOANHAMUYECKON CUCTEMBI K TEIUIOBOMY PaBHOBECHIO. Mo/eNb HACaIbHOIO ras3a
B TEPMOAMHAMHKE — CHCTEMa ypaBHEHUU: ypaBHeHHe MeHneneeBa—Knanelipona u
BBIPQXKCHUE JUISi BHYTPEHHEW SHEPIUU. YCJIOBUS MPUMEHUMOCTH 3TOU MOIEIU:
HU3Kasl KOHIEHTPAIUs YaCTHIL], BEICOKME TEMIEPATypbl. BripaxkeHue 111 BHyTPEHHEN
SHEPrUM OJHOATOMHOIO HJeaibHOro rasza. KBa3ucrarmueckue M HECTaTUYECKHUE
nmpolecchl. JIeMeHTapHas paboTra B TepMoauHaMuke. Bwramciaenue paboOThl 1O
rpaduKky mporecca Ha pV-auarpamme. Teruionepenadya Kak Crnoco0 H3MEHEHUS
BHYTPEHHEH HHEPrud TEPMOJMHAMHUYECKOM CHUCTEMbl 0€3 COBEpIIECHUS pPadOTHI.
KonBeknus, TermmonpoBogHOCTh, M3nydyeHue. KomnuecTtBo TerioTel. TermoéMKOCTh
TeNla. YaenbHas W MOJISIpHas TEIUIOEMKOCTH BeElIeCcTBA. YpaBHeHHE Maiiepa.
VnenbHas TemjgoTa CropaHuds TOIIMBa. Pacuér KoiauyecTBa TEIUIOTHI  IIPHU
terionepenade.  [lonarue o0  agmabarHom  mporecce.  [lepBwiii  3akoH
TepMOIUHAMUKHU. BHyTpeHHsisi sHeprus. KoaudyecTBo TEmaoThl U paboTa Kak MeEphI
W3MEHEHNs BHYTPEHHEW SHEPrUM TEPMOAMHAMHYECKOW CuCTeMbl. BTOpoil 3akoH
TEPMOAMHAMUKHN [JII PABHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE PAaBHOBECHOE
COCTOSIHUE TEPMOJAMHAMUYECKOW CHUCTEMBbI MPOXOJUT €IAMHCTBEHHAs aauadara.
AOGcontoTHas Temrieparypa. BTopoil 3akoH TepMOAMHAMHMKHU JJii HEPaBHOBECHBIX
MPOIIECCOB: HEBO3MOXKHO TMepeAarh TEIUIOTYy OT Oojiee XOJIOMHOTO Tela K Oosee
HarpetoMy 0e3 komneHcanuu (Knaysuyc). HeoOpaTumMocTh npUpOAHBIX MPOIECCOB.
[Ipunuunsl aeiictBusa TemioBbix MamuH. KIIJI. MakcumanbsHoe 3HaueHue KIIJI.
Huxn KapHo. Dxonornueckne acmekTbl HCIOJIB30BAHUS TEIUIOBBIX JBUTATENEH.
TerioBoe 3arps3HEHUE OKpYKAKOWIEW cpeapl. TexHUYeckue yCTpOMCTBA U
TEXHOJIOTHUYECKUE  TPOLECCHl:  XOJOJWJIbHUK, KOHIULMOHEDP, AU3CJIbHBIA U
KapOIOpaTOpHbI  JBUTATeNM, MapoBas TypOMHA, TOJy4YeHHWE CBEPXHHU3KHUX
TeMIEeparyp, YTWIM3AIUA «TEIUIOBBIX» OTXOJOB C MCIOJIb30BAHUEM TEILJIOBOTO
Hacoca, yTWiIM3alus OUOOPTaHMYECKOTO TOIUIMBA JJISI BBIPAOOTKU «TEILJIOBOM» H
AIIEKTPOIHEPTUH.

Jlemoncmpayuu

N3menenue Temneparypsl npu ainadbaTuyeckoM paciIupeHuu.

Bo3znyniHoe oruuso.

CpaBHeHUE yETbHBIX TEIUIOEMKOCTEMN BELIECTB.

CnocoObl U3MEHEHUs BHYTPEHHEN SHEPTUH.

UccnenoBanue aguabarHoro mporecca.
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KoMmIibroTepHbI€ MOJIENIN TETJIOBBIX JABUTATEIICH.

Vyenuueckuii sxcnepumenm, 1abopamoprvie pabomsi, NPaAKMuKym

N3mepenne ynenpHON TEMI0EMKOCTH.

HccnenoBanue npoiecca OCThIBAHUS BEIIECTBA.

UccnenoBanue aguabarHoro mpoiecca.

N3yueHne B3aMMOCBSI3U SHEPTUU MEKMOJIEKYISIPHOTO B3aUMOEHCTBUS

U TEMIIePaTypbl KUTIEHUS KUJIKOCTEH.

Tema 3. Aepecamuvie cocmosanus ewecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u KoHAeHcalus. MicmapeHue U KureHue. YaenbHas TerioTa
napooOpazoBaHusi. HacelllleHHbIE W HEHAChIleHHbIe mapbl. KauecTBeHHas
3aBUCHUMOCTh IUIOTHOCTM M JABJICHUS HACBIILIEHHOTO Mapa OT TEeMIEparypbl, UX
HE3aBUCUMOCTH OT 00bEMa HACKHIIIEHHOTO TIapa. 3aBUCUMOCTh TEMITEPaTyPhl KUTICHUS
OT JaBJEHUSI B KUJKOCTU. BlaXxHOCTh Bo3ayxa. AOCOMIOTHasE M OTHOCUTENIbHAS
BIaXHOCThb. TBEpHoe Teno. Kpucrammmyeckue u amopdHbie Tena. AHM30TPONUS
CBOMCTB KpucTasuioB. [1naBneHne u Kkpucrainu3anus. YaeiabHas TeIIoTa MIaBJICHUS.
Cyb6nmumanus. Jledopmanuu tBEpIoro Tena. Pactsokenue u cxarue. Capur. Moayinb
IOnra. Ilpemen ympyrux nedopmanumii. TermmoBoe pacmupeHue KUIKOCTEH U
TBEPABIX Tell, OOBEMHOE U JIMHEWHOE pacuiupeHre. AHTaApMOHU3M TEIUIOBBIX
KoJie0aHUM YacTUI] BeIlleCTBA KAaK MNpPUYMHA TEIJIOBOTO paciidpeHust Ten (Ha
KauecTBEeHHOM ypoBHe). [IpeoOpazoBanue dsHepruu B (Ha30BBIX MEPEXOax.
VYpaBuenue temoBoro Oamanca. IloBepxHocTtHOoe HarskeHue. Koadduiment
MOBEPXHOCTHOTO HaTskeHus. KanuspHele siBieHus. JlaBineHue noj UCKpUBIEHHON
MOBEPXHOCThIO kuakoctu. Popmyna Jlammaca. TexHuueckue yCTpoWCTBa H
TEXHOJIOTMYECKHUE TPOLIECCHI: )KUAKUE KPUCTAJUIbI, COBPEMEHHbIE MAaTEPUAJIBI.

Jlemoncmpayuu

TemioBoe pacmupeHue.

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue. Kurnenue npy noHM>X€HHOM JIaBJIICHUMU.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSHKEHUSI.

OnbITHI C MBUIBHBIMY TJIEHKAMH.

CmaunBaHue.

KanwmisapHele siBIeHUS.

Moenu HEHbIOTOHOBCKOM JKUJIKOCTH.

CnocoObl u3MepeHus BIAXKHOCTHU.

HccnenoBanne HarpeBaHus M IJIABJIEHU KPUCTAJUIMYECKOTO BEILIECTBA.

Bunbr nedopmanuii.

Habmtonenue manbix aedopmarinii.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi, NPaAKMUKyM

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS] HKUIKOCTEM.

N3mepenne ynenpHOM TEIIOTHI IJIABJICHHUS JIBJA.

N3yueHne cBOMCTB HACHIIIICHHBIX TTAPOB.

N3mepenne abCoMOTHON BIQXKHOCTH BO3/IyXa U OIIEHKA MACChI TapOB

B IMOMEIICHUH.

N3mepenune korduiimenTa moOBEpXHOCTHOTO HATSKCHHUS.

N3mepenne moayns FOHra.

UccnenoBanne  3aBucuMoctd  AedopManui  pe3MHOBOTO  oOpasma  OT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiieKTpOAMHAMUKA
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Tema 1. Onexmpuueckoe none

OnekTpu3auus Tel W €€ NpOosBICHHS. OIEKTpUYecKuil 3apsa. /[Ba Buaa
JNEKTPUYECKUX  3apsaoB. [IpoBOAHWKM, HOHMAJIEKTPUKM UM HOJYIPOBOIHUKHU.
DNIeMEHTapHBIN AIEKTPUUECKUANA 3apsi. 3aKOH COXPAaHEHUs AIEKTPUUYECKOTrO 3apsja.
B3aumoperiictBue 3apsnoB. Toueunsie 3apsnabpl. 3akoH KynoHa. DieKTpuU4eckoe moJe.
Ero neiictBue Ha anekTpuyeckue 3apsaapl. Hanmpsyxk€HHOCTH JEKTPUYECKOTO IOJIA.
[TpoOHbIil 3apsa. JluHMM HanpsHKEHHOCTH BieKTpuyeckoro nofs. OaHOpoaHOE
anekTpuyeckoe mone. [loTeHnHanbHOCTh 3JEKTpocTaTHdeckoro mnoss. Pa3HocTh
NOTEHUMAJIOB M HanpspkeHue.  [loreHnmanbHas — sHeprus — 3apsana B
anekTpocrarnyeckoM none. IloreHuman anekrpocrarmyeckoro noisd.  CBsA3b
HaIpPSHKEHHOCTH TOJISI M PA3HOCTH MOTEHLMAIOB JJIs1 AJEKTPOCTATUYECKOTO MOJs (Kak
OJHOPOJIHOIO, TaK M HEOAHOPOAHOTro). IIpMHUHMI Cynepno3uuuu 3IIEKTPUYECKUX
nosiei. Ilome Ttoueunoro 3apsiga. Ilome paBHOMepHO 3apspbkeHHOU cdephl. [lomne
PAaBHOMEPHO 3apsbKEHHOTO Mo o0béMy miapa. [lome paBHOMEpHO 3apsiKEHHOU
OCCKOHEYHOW TUIOCKOCTH. KapTuHBI JWMHUN HANPsHKEHHOCTH OTUX TOJEH U
SKBUIIOTEHIHAJIBHBIX MOBEPXHOCTEU. IIPOBOMHHUKM B DIIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBecHs 3apsfoB. JMAIEKTpUKA B 3JIEKTPOCTAaTHYECKOM  IOJIE.
JvanekTpudeckas MPOHUIIAEMOCTh BerlecTBa. KoHzeHcaTop. IEKTPOEMKOCTH
KOHJAEHCAaTOpa.  DJIEKTPOEMKOCTh  IUIOCKOTO  KOHJeHcaropa. IlapamnensHoe
coeuHeHne KoHaeHcaropoB. [locnenoBarenbHOE COEOUHEHHE KOHJIEHCATOPOB.
DHeprus 3apsHKEHHOrO  KOHJeHcaropa. JIBMKEHHE 3apsyKeHHOM 4YacTUIBl B
OTHOPOJHOM DJJIEKTPUYECKOM ITosie. TeXHHYEeCKHne YCTpOWCTBA M TEXHOJIOTUYECKHUE
IIPOLIECCHI: AIEKTPOCKOI, SJIEKTPOMETP, AIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE
3NIEKTPOIIPHOOPOB, KOHJEHCaTOphl, reneparop Ban ne ['paada.

Jlemoncmpayuu

YCTpOMCTBO M MPUHLMIT JCUCTBUSA JIEKTPOMETPA.

DIEKTPUUECKOE TO0JIE 3apsHKEHHBIX APUKOB.

DIIEKTPUYECKOE MOJIE ABYX 3apsKECHHBIX IIACTHH.

Monens anekTpocTaruueckoro reneparopa (Baun ae ['paada).

[IpOBOAHUKY B 3JIEKTPUUYECKOM TIOJIE.

DIIEKTPOCTAaTUYECKAs 3alIUTA.

YCTpOUCTBO U ACWCTBUE KOHAEHCATOPA ITOCTOSIHHOW U IIEPEMEHHONU EMKOCTH.

3aBUCHUMOCTbD AIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIONIAAH TUIaCTHH,

pacCTOSTHUA MEXKAY HUMH U TUDJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUUECKOTO MO 3apsHKEHHOTO KOHJIEH CaTopa.

3apszKa U pa3psaaKa KOHICHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi, nNpaKmuKym

OueHka cui B3auMOJIEUCTBUA 3aPSKEHHBIX TEJL.

Habmronenune npeBpalieHys SHEPTrUuM 3apsKEHHOTO KOHJIEHCATOpa B SHEPTHI0

U3JIyYEHUSI CBETOAMO/A.

N3yueHne npoTekaHust TOKa B LIETH, COAEPKAILEH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIUAJIOB (HAMPSKEHUS) IPU MOCIIEI0BATEILHOM

COEMHEHNN KOHJEHCATOPOB.

HccnenoBanue pa3psiaa KOHIEHCATOPA YEPE3 PEUCTOP.

Tema 2. IlocmosinHblll 91eKMpudecKuti mok

Cuna Ttoka. IlocTossHHBIM TOK. VYCIOBUS CYLIECTBOBAHHUS IOCTOSIHHOTO
anekTpuueckoro Toka. Mcrounnku toka. Hanpspkenne U u OJIC &. 3akon Oma ans
ydyacTKa LEMNU. OJEKTPUYECKOE CONPOTHUBICHHE. 3aBUCHMOCTb CONPOTUBIICHUS
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OTHOPOJHOTO MPOBOAHUKA OT €ro [JWHBl M IUIOIIAJHA IIONEPEYHOrO0 CEUYCHHS.
VYnenpHOE  comporuBieHHE — BemecTtBa.  llocienoBarenbHOE,  mapauienbHOE,
CMEIIAHHOE COEAUHEHNE NPOBOJHUKOB. Pacdy€T pa3BETBIEHHBIX SIEKTPUYECKHUX
nenei. [IpaBuna Kupxroda. Pabora snexrpudeckoro Toka. 3akoH Jlxoyns—Jlenia.
MOIIHOCTh 3MEKTPUUYECKOrO TOKA. TersoBasi MOLIHOCTb, BbIAEISIEMAasl HA PE3UCTOPE.
OJIC U BHYTpEHHEE CONPOTUBJICHHWE MCTOYHUKA ToKa. 3akoH Oma mJisi MOJHOM
(3aMKHYTOM) nayiekTpudeckod 1enu. MonHocTh ucTouyHHKa Toka. KopoTkoe
3ambIkaHue. KoHaeHcaTop B LENHM MOCTOSHHOTO TOKa. TeXHUYecKue ycTpoucTBa U
TEXHOJIOTMYECKUE  NPOLIECCHI:  aMIIEpMETP, BOJBTMETP, PEOCTAT, CUETUMK
JIEKTPUYECKOU DHEPTUM.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HaPsIKEHUSI.

HccenenoBanne 3aBUCUMOCTH CUJIBI TOKA OT HAIIPSDKEHUS U1 PE3UCTOPA, JTaMITbl

HaKaJIMBaHUS U CBETOAUO/IA.

3aBUCUMOCTh COMNPOTUBICHUS] IUIMHAPUYECKUX TPOBOAHUKOB OT JIJIMHBI,
IUJIOIIA/IN TTONIEPEYHOTO CEYEHUS U MaTepuaa.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA OT CONPOTHUBIIECHHUS MPU MOCTOSHHOM
HaIPSKEHUU.

[Ipssmoe nzmepenue IIC. KopoTkoe 3aMblkaHuE raibBAHUYECKOTO 3JIEMEHTA U
OIIEHKA BHYTPEHHETO CONIPOTUBIICHHUS.

Crioco06n1 coeqrHeHUST ICTOYHUKOB Toka, JJ[C GaTtapeil.

HccnenoBanne pa3HOCTH MOTEHIMATIOB MEXIY IMOIOCAMU MCTOYHHKA TOKA OT
CHUJIBI TOKA B LIEIH.

Vuenuueckuii sxcnepumenm, 1adopamopHvie pabomsi, RPAKMUKyM

HccnenoBanne cMEMIAaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenune yaenpHOoro COnpoTUBICHUS TPOBOIHUKOB.

UccnenoBanne 3aBUCUMOCTA CHJIBI TOKa OT HANPSOKEHHUS IS JIAMIIbI
HaKaJIMBaHMUS.

VYBenuueHue npezesia u3MepeHus aMmrnepMerpa (BoJbTMETpa).

N3mepenue IJIC 1 BHYTPEHHETO COMPOTUBIICHUSI ICTOYHUKA TOKA.

NccnenoBanne 3aBucumocty JJIC ranbBaHHYECKOTO MIEMEHTA OT BPEMEHU IIPU
KOPOTKOM 3aMBbIKaAHUH.

HccnenoBanne pa3HOCTH MOTEHLIMAIOB MEXY MOJIOCAMH MCTOYHUKA TOKAa OT
CHUJIBI TOKA B LIEIN.

HccnenoBanne 3aBUCMMOCTH TOJIE3HOM MOIIHOCTH MCTOYHHMKA TOKAa OT CHJIBI
TOKa.

Tema 3. Toxu 6 paznuuHvlx cpedax

ONeKTpuyeckass  MNPOBOAMMOCTb  PA3JIMYHBIX  BELIECTB.  DJIEKTPOHHAS
MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COMNPOTUBICHUS METAJUIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb. JJIEKTPUYECKHMA TOK B BakyyMme. CBoiicTBa
ANEKTPOHHBIX Ny4YKoB. [lomynpoBoguuku. CoOCTBEHHAs U IPUMECHAS POBOJIUMOCTD
noiaynpoBoaHukoB.  CBoiicTBa p—n-nepexona. llomynpoBonHHKOBBIE TPHUOOPHI.
DJIEKTPUYECKUM TOK B 3JEKTPOJUTAX. DIECKTPOJIMTHUYECKAs  JAUCCOLHAIMA.
OnekTponu3. 3akoHbl Dapanes Ui SIEKTPon3a. IDJIEKTPUYECKUA TOK B rasax.
CamoCTOSTENbHBII WM HECAMOCTOSTENbHBIA  pa3psid.  Pa3nuuHble  TUIBI
CaMOCTOATENBHOrO paspsana. Monnus. Ilnazma. TexHuueckne ycTpoWcTBa U
PAKTUYECKOE NMPUMEHEHHE: Ta3opa3psaHble JIaMIIbl, JIEKTPOHHO-JIy4YeBas TpyOka,
HOJYNIPOBOAHUKOBBIE  MPHUOOPHI:  AMOA, TPAH3UCTOP, (POTOAMOA, CBETOAUOL,
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ralbBaHUKa, papUHUPOBAHME MEIW, BbIIUIABKA  AJIOMHUHHS,  3JIEKTPOHHAS
MHUKPOCKOIIHS.

Llemoncmpayuu

3aBUCHUMOCTbH CONIPOTHUBIIEHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHsbl 3nekTponusa dapazes.

HckpoBoy pa3psia ¥ IPOBOAUMOCTD BO3/1yXa.

CpaBHEHHE NTPOBOJUMOCTH METAJUIOB U MTOJIYIIPOBOJIHHKOB.

OAHOCTOPOHHSISI NPOBOMMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomsi, NPaKmMuKym

Habnronenue snexrponusa.

N3mepenne 3apsaa OMHOBAJIEHTHOIO HOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIEHUS  TEPMOpPE3UCTOpA  OT
TEMIIEpaTypBhl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3nYeCKUi IPaKTUKYM

CriocoObl n3MepeHus: GU3NYECKUX BEIMYUH C UCIOJIb30BAHMEM AaHAJIOTOBBIX U
U POBBIX U3MEPUTENBHBIX TPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CUCTEM.

AOCONIOTHBIE W OTHOCUTEIbHBIE MOTPEUIHOCTH U3MEpPEHUN (PU3nYecKux
BenuuMH. OIlleHKa IpaHMll norpemHocreid. IIpoBeneHne KOCBEHHBIX W3MEPEHUH,
UCCIIEZIOBAaHUN 3aBUCUMOCTEH (M3NYECKUX BEJIMYMH, MpPOBEpPKa MpPeII0KEeHHBIX
runore3 (BpIOOp M3 padOT, ONMUCAHHBIX B TEMATUYECKHX pasfeiax «YUYeHUYEeCKHM
AKCIEPUMEHT, JIaOOPATOPHBIE paOOThI, IPAKTUKYM).

11 KUIIACC

Pa3znea 4. DiieKTpOAMHAMHKA

Tema 4. Macnummnoe none

B3auMopeiicTBue NOCTOSTHHBIX MAarHUTOB M ITPOBOJAHUKOB C TOKOM. MarHutHoe
nosie. BekTop MarHuTHOW MHAYKUMH. [IpMHOMIT Cynepro3suuuy MarHUTHBIX ITOJIEH.
JIuHMM MarHuTHOW HMHAYKIMU. MAarHuTHOE MoJi€ NPOBOJHUKA C TOKOM (TIIPSIMOTO
IPOBOHMKA, KaTyIIKM M KpyroBoro BuTka). OmbiT Opcrena. Cuna Ammepa, eé€
HarnpaBieHue U Moayiab. Cuna JlopeHna, €€ HampaBieHuEe W MOAYNb. JIBH>KeHUE
3apsHKEHHOM 4YacTUIlbl B OJHOPOJHOM MarHUTHOM Tone. PabGorta cunbl JlopeHna.
MaruutHoe mozne B BemecTBe. DeppOMarHeTWKW, mapa- W JIHAMArHETUKH.
TexHMYEeCKHe YCTPOMCTBA U TEXHOJIOTUUECKUE MPOLIECCHI: MPUMEHEHUE MOCTOSHHBIX
MAarHuTOB, JJIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, DIEKTpoABUTaTENh k00w,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YACTHLI.

Jlemoncmpayuu.

KapTuna nuHuit MHAYKIIUU MAarHUTHOTO TIOJIS ITOJIOCOBOTO U MOAKOBOOOPA3HOTO
MOCTOSSHHBIX MarHuTtoB. KapTuHa IHMHWUKA MarHUTHOM HWHAYKIMWU TOJISI JJIMHHOTO
MPSMOT0 MPOBOAHUKA M 3aMKHYTOTO KOJIBLEBOTO MPOBOJHHMKA, KATyIIKH C TOKOM.
BzauMmopelictBue JByX MNpoOBOJHUKOB ¢ TokoM. Cumia Awmmepa. JleiicTBue Cuiibl
Jlopennia Ha WOHBI 3ekTpoiuTa. HalOmiogeHue ABMKEHHUS Mydka DJIEKTPOHOB B
MarHuTHoM mnojie. [IpuHIun  ACHCTBUS  DJIEKTPOUMEPUTEIHLHOTO  Mpudopa
MAarHUTOXJICKTPUUECKON CUCTEMBI.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomsl, NPAKMUKYM.

HccnenoBaHne MarHUTHOTO TMOJS IMOCTOSHHBIX MarHuToB. MccienoBaHue
CBOMCTB (peppoMarHeTukoB. McciemoBanue JeUCTBUS MOCTOSHHOTO MarHuTa Ha
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paMKy ¢ TokoM. M3mepenune cuinbl AMriepa. M3ydenne 3aBUCHMOCTH CUJIbl AMIiepa OT
cuibl TOKa. OrnpenesneHne MarHUTHOW WHAYKLOUMM Ha OCHOBE H3MEPEHMSI CHIIBI
Awmrepa.

Tema 5. DnexmpomacHummuas UHOYKYUS

SIBneHne 3IIeKTPOMArHUTHOW MHAYKIMH. [I0TOK BEKTOpa MarHUTHOM MHyKIIUH.
OJC wHAyKOUMU. 3aKOH SIEKTpOMarHuTHOM wuHAykuuun @apanes. Buxpesoe
anekrpuueckoe nosne. Toku Pyko. JIC MHAYKIUU B MPOBOIHHUKE, ABMKYIIEMCS B
OIHOpOoOHOM MarHUTHOM mnoje. [IpaBuno Jlenma. MuaykruBHOCTh. Karyimka
VHIYKTUBHOCTA B LENH IOCTOAHHOTO TOKa. fBnenne camounaykuuu. OIC
CaMOMHAYKLUHU. DHEPrus MarHUTHOTO MOJI KaTyIIKH C TOKOM. DJEKTPOMArHUTHOE
nosie. TexHWYeckue yCTpPOHCTBA M TEXHOJOTMYECKHE IPOLECCHI: HHIYKIHOHHAs
1e4b, COJEHOMU, 3alIUTa OT AIEKTPU3ALUU TEN MPU JBWKECHUM B MAarHUTHOM IIOJIE
3emn.

Jlemoncmpayuu.

HaGntonenue sBIeHUs JIEKTPOMAarHUTHOM uMHAyknuu. MccnenoBanue
3aBucUMOCTH DJ{C MHAYKIMH OT CKOPOCTH U3MEHEHUSI MATHUTHOTO MOTOKA. [IpaBuiio
Jlenna. Ilagenne wmarmura B aJlOMUHHMEBOM (MenHOM) TpyOe. SIBnenue
camounaykuuu. HccnenoBanue 3aBucumoctd OJ{C CaMOMHAYKIMU OT CKOPOCTH
WU3MEHEHUs CUJIBI TOKA B LIETIN.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomsl, NPAKMUKYM.

UccnenoBanne  sSBIEHUA  DIEKTPOMAarHWUTHOM — MHAyKOMHM.  OnpeneneHue
MHIYKIMM BUXPEBOIO MAarHUTHOro mnons. lMccinegoBanue sBIEHUS CaMOWHIYKIIMH.
COopka MoJieNH JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nea S. KosieOaHus1 M BOJIHBI.

Tema 1. Mexanuueckue xoneboanusl.

KonebarenbHas cucrema. CBoOOAHBIE KoJeOanus. ['apmoHnueckue koneOaHus.
Kunemarnueckoe ¥ JUHAMHUYECKOE ONUCAHWE. DHEPreTHYECKOE OMMCAHUE (3aKOH
COXpaHEHHUS MEXaHMYeCKON »Hepruu). BbIBOI  JUHAMHYECKOTO  ONUCAHUS
rapMOHUYECKUX KOJECOAHUI M3 UX SHEPreTUYeCKOro U KMHEMaTHYEeCKOro OMUCAHMUS.
AmMmutyna u ¢asza konebanuil. CBA3b aMIUIUTY bl KOJI€OAHUM UCXOAHOW BETUYUHBI C
aMIUIUTYAaMU KoJieOaHui €€ CKOpOCTH M yckopeHus. [lepuos n yactora KomeOaHHi.
ITepron Manbix CcBOOOAHBIX KoOJIeOAHMM MaremMaTH4eckoro MasTtHuka. Ilepuon
CBOOOJHBIX KoJleOaHMM TpyKMHHOro MasTHUKa. lloHATHe o 3aryxaronmx
xoneOaHusx. BolHyxeHHble KoneOanus. Pe3onanc. Pe3onancHas kpuBas. BnusHue
3aTyxaHHs Ha BUJ PE30HAHCHOW KpUBOW. ABTOKONeOaHus. TeXHUUECKHE yCTPOICTBa
U TEXHOJIOTMYECKUE IIPOLIECCHl: METPOHOM, 4Yachbl, Kayeld, MYy3bIKaJIbHbIC
UHCTPYMEHTBI, cericMorpadg.

Jlemoncmpayuu.

3anuce KonebarenpbHOro NBIKeHHMs. HabmromeHue He3aBHUCHMOCTH Tepuoa
MalbIX Kojie0aHWM TIpy3a Ha HUTH OT aMIUIMTyAbl. VcciemoBaHue 3aTyxaromiux
Koje0aHUM W 3aBUCUMOCTH Iepuoja CBOOOIHBIX KOJ€OaHUIl OT COINpPOTUBICHUS.
HccnenoBanue konebaHUil rpy3a Ha MAacCMBHOM NPYXKHHE C LIENTbI0 (GOPMUPOBAHUS
npencTaBieHuid 00 uaeanbHOM MOJETU MPYKMHHOTO MasiTHUKA. 3aKOH COXpaHEHUs
HEPrHM TMpH KoJlieOaHWsIX Tpy3a Ha mpyxuHe. lccienoBaHue BBIHYKIESHHBIX
kosiebanuii. Habmronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomsl, NPAKMUKYM.

WN3mepenne mnepuoga CBOOOIHBIX KOJIEOAHUMH HUTSIHOTO W IPYKUHHOTO
MasiTHUKOB. V3yueHue 3aKOHOB JBMKEHHUS Tejla B XOA€ KoJeOaHUU Ha yInpyrom
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noaBece. M3ydyeHue NBWKEHUS HUTAHOTO MasATHUKA. IIpeoOpazoBanHue sHepruu B
npykuHHOM MasitTHuke. MccnenoBanue yOBbIBaHMSI aMIUIMTYIbI  3aTyXaroIIMX
kosie0anuii. ViccienoBanue BhIHYKICHHBIX KOJICOaHMIA.

Tema 2. Dnexmpomacnumusie KoieOaAHus.

KonebarenbHbiii  koHTYp. (CBOOOAHBIE AIIEKTPOMAarHUTHbIE KOJE€OAaHUS B
UealbHOM KosiebareabHOM KoHType. @opmyna TomcoHa. CBs3b aMILTUTYIBI 3apsiia
KOHJIGHCATOpa C aMIUIUTYAOM CHJIBI TOKa B KOJIEOATeIbHOM KOHType. 3aKoH
COXpPaHEHHsS DJHEpPrud B HUJEAJbHOM KOJeOaTeNbHOM KOHType. 3aryXarollue
AIIEKTPOMArHUTHBIE KoJicOaHusA. BBIHYXIEHHBIE AIEKTPOMArHUTHBIC KOJIEOaHMUs.
ITepemenHbIi TOK. MOIIHOCTh NEPEMEHHOIO TOKA. AMIUIUTYTHOE W JIEUCTBYIOIIEE
3HAYEHUE CHJIbl TOKA W HANpsKEHUS TpH  pa3audyHod ¢GopMe 3aBHCHUMOCTH
IIEPEMEHHOTO0 TOKa OT BpeMeHH. CHHYCOMJAIbHBIN IMEpEMEHHBIM TOK. Pesucrop,
KOHJEHCATOp M KaTyllKa MHAYKTUBHOCTH B LENH CUHYCOUAAIBHOTO IMEPEMEHHOIO
ToKa. Pe3onanc TokoB. Pe3onanc HanpspkeHui. MpeansHbIli TpaHcdhopmatop.
[IpousBoncTBO, Mepenadya U MOTPEOICHUE AIIEKTPUUECKON IHEPTUU. DKOIOTHYECKUE
PUCKM  TpH  NPOU3BOACTBE  3nekTposHepruu.  KynbTypa  HMcnonb30BaHuUs
JNEKTPOIHEPTUM B IOBCEAHEBHOW KU3HU. TEXHMYECKHE  yCTPOMCTBA U
TEXHOJIOTMYECKUE MPOLECCHI: NIEKTPUUECKUN 3BOHOK, TEHEPATOP NEPEMEHHOIO TOKA,
JIMHUH DJIEKTponepenay.

Jlemoncmpayuu.

CBoOOAHBIC IIEKTPOMArHUTHBIC KOJeOaHUsl. 3aBUCUMOCTh 4acCTOThI CBOOOIHBIX
KojgeOaHui  OT HHAYKTHUBHOCTH M €MKOCTH  KOHTypa.  OcCIuiorpaMMbl
AIIEKTPOMATHUTHBIX KojiebaHui. [eHeparop He3aTyXawmux 3IEKTPOMAarHUTHBIX
KoJIeOaHU . Monens ANEKTPOMarHUTHOTO reHeparopa. BriHyX€HHBIE
CUHYyCOUJaJIbHbIe KoneOanus. Pe3ucrop, Karyiika MHAYKTUBHOCTH M KOHJIEHCATOp B
LIENTA IEPEMEHHOTO TOKa. Pe30HaHC IpU MOCIe0BaTEIbHOM COEIMHEHUHN PE3UCTOPA,
KAaTyIIKM WHAYKTUBHOCTM M KOHJICHCAaTOpa. YCTPOWCTBO W MPUHUUII JIEUCTBUS
TpaHchopmaropa. Mozenb TUHUH AIIEKTPONIEPEIaUuH.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi, NPAKMUKYM.

N3yuenue tpancpopmaropa. MHMccimenoBaHue MEpEMEHHOIO TOKa 4epes
MOCJIEZI0BAaTENIbHO COETUHEHHBIE KOHJIEHCATOP, KaTylmiky W pesuctop. Habmonenue
3JIEKTPOMarHUTHOTO pe3oHaHca. MccienoBanue pabOThl UCTOYHMKOB CBETA B LIEMU
MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 51eKmpomMazHUmHble GOJIHbI.

Mexanndyeckue BOJNHBIL, YCIOBUS HMX pacrnpocTtpaHeHus. llonepeunsie wu
IPOAOJIbHBIE BOIHBIL. [lepros, CKOpOCTh paclpoCTpaHEHUs U IIIMHa BOJIHbI. CBOMCTBA
MEXaHMUYECKUX BOJIH: OTPaKEHUE, MpeJoMIIeHUE, MHTEephEepeHIus U AUPpPaKIus.
3Byk. CkopocTh 3ByKa. I'pomkocTh 3Byka. Bricota ToHa. TemOp 3Byka. IllymoBoe
3arpsA3HEHHUE OKPYXKAIOIIEH Cpenbl. DIEKTPOMATHUTHBIE BOJIHBL. YCIIOBHS U3TyYCHHS
3JIEKTPOMArHUTHBIX BOJH. B3auMHuas opueHtanus BektopoB E, ~ B, = v B
AIIEKTPOMarHUTHOM BOJjHE. (CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpa)XCHHUE,
nperoMiieHne, — mojisipusanus, — uHTepdepeHuus —u  audpakmus.  lkana
AIIEKTPOMArHUTHBIX BOJH. [[puMeHeHne 37eKTpOMarHuTHBIX BOJH B TEXHUKE U OBITY.
[IpyHIMOBI  paguoOCBSI3M W TeneBUACHUA. Pannonokanusa. OJIEKTPOMATHUTHOE
3arpsi3HEHHUE  OKPYXKAlollen cpeapl. TEeXHWYEeCKUE YCTPOWCTBA M NPAKTHYECKOE
IIPUMEHEHHE: MY3BbIKAJIbHbIE WHCTPYMEHTBI, pajaap, PaAUONPUEMHHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBU-neus, ynbTpa3BykoBasi AMArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jlemoncmpayuu.
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OOpazoBaHue M pACIpPOCTPAHEHHE TMOMEPEUYHbIX M TMPOJIOJIBHBIX BOJIH.
Konebmntomieecs: Teno kak MCTOYHMK 3BYKa. 3aBUCUMOCTH JIJIMHBI BOJIHBI OT YaCTOThI
xoneOanuii. HaOmroneHue oTpaxkeHUsT W MPETOMIICHUS MEXaHWYECKHX BOJIH.
HaGmonenue unTeppepeHury U AUPPAKIUN MEXAaHUYECKUX BOJH. AKYyCTHYECKUN
pe3onanc. CBoiicTBa ynbTpa3ByKa U ero nmpuMeHenue. Habnronenue cBsi3u TpOMKOCTH
3ByKa U BBICOTHI TOHA C aMIUIUTYION M 4acTOTOM Konebanuii. MccnenoBanue CBONCTB
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHHE, MpeIOoMJICHUE, MNoJspu3auus, Audpakuus,
uHTeppepenuus. OOHapyxeHne nHOPAKPaCHOTO U YIBTPadroIETOBOTO U3ITyYEHUH.

Yuenuueckuii skcnepumenm, nabopamophsie pabomsi, NPaAKMUKYM.

N3yuenne mnapamMeTpoB 3BYKOBOW BOJHBI. [3ydyeHune pacnpocTpaHeHUs
3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa. llpamonunetinoe pacnpocmpaneHue céema 6 O0OHOPOOHOU
cpeoe.

JIyu cBera. ToueuHslil HUCTOUHUK cBeTa. OTpakeHHe CBeTa. 3aKOHbI OTPAKECHHUS
ceera. [locTpoenue u3zo0pakeHuil B TUIOCKOM 3epkanie. Cdepuueckue 3epkaia.
[Ipenomnenue cBera. 3akoHbI MpelOMJIEHUS cBeTa. AOCONIOTHBIM TOKa3aTenb
npenoMiieHdst. OTHOCUTENBHBIN TOKA3aTeNb NpesioMiieHUs. [I0CTOAHCTBO 4acTOTHI
CBETAa U COOTHOILIEHHE JUIMH BOJIH NPU MEPEXOJE MOHOXPOMATHYECKOTO CBETA Yepe3
TpaHUIly pasjena JABYX ONTHYECKUX cpeld. Xoi jJydeu B mpusme. Jlucnepcus csera.
Cnoxubiii coctaB Oenoro cBera. Llger. IlomHoe BHyTpeHHEe OTpaKeHHUE.
[IpenenbHbli  yronm TOJHOTO  BHYTpeHHero otpaxeHus. CoOuparoomme u
pacceuBaromivie JUH3bI. ToHKas JnH3a. DOKYCHOE PACCTOSHME M ONTHYECKas CHJIa
TOHKOMW JIMH3bI. 3aBUCUMOCTh (JOKYCHOTO PACCTOSTHUSI TOHKON C(HEepUIeCKOi INH3BI OT
€€ TeOMETpUH W OTHOCUTEIBHOIO IOKa3zareys mnpenomiieHus. PopMmyna TOHKOW
JIMH3bL. YBEIIMYEHHUE, JAaBAEMOE€ JIMH30M. XOI Jyda, NOPOLIEALIEr0 JIMH3Y IO
IPOU3BOJIbHBIM YITIOM K €€ IaBHOM onTtudeckoil ocu. llocTpoeHne m3oOpakeHui
TOYKH U OTpE3Ka MPSIMOM B COOMPAIOIINX M PACCEUBAIOUINX JIMH3AaX U UX CHCTEMaXx.
OnTtuyeckue mpubopsl. Paszpemmaromas cnoco6HoCTh. [71a3 kak ontuyeckas cucrema.
[Ipenensl  IPUMEHMMOCTM  TE€OMETPUYECKOM  ONTUKU. BosHOBasg  onTuka.
WNureppepenuuss  cBera. KorepeHTHble  HCTOYHMKH.  YCIOBHS — HaONIOAEHUS
MaKCUMYMOB M MMUHUMYMOB B MHTE€P(EPEHIIMOHHOW KAPTHHE OT JBYX KOTE€PEHTHBIX
UCTOUYHUKOB. [lpuMepsl Kilaccuueckux HMHTEpGEpPeHIUOHHBIX cxeM. [ludpaxmus
cBera. JlubpakunonHas pemérka. YcnoBue HaOMIOAEHUS TTIaBHBIX MAaKCUMYMOB MPHU
naJeHUM MOHOXPOMATUYECKOTO CBeTa Ha AU(pakuUOHHYIO peméTrky. [lomspuszanus
cBera. TeXHMUYECKHE YCTPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: OYKH, JIYIa,
nepuckorn, (oTtoannapar, MHUKPOCKOI, MPOEKIMOHHBIM ammapar, MNpOCBETICHUE
ONTHKH, BOJIOKOHHASI ONTUKA, AU(GPaKIMOHHAS PeIIETKA.

Jlemoncmpayuu.

3akoHbl OoTpakeHHsl cBeTa. MccnenoBanue npenomieHusi ceera. HabmrogeHue
IIOJIHOTO BHYTPEHHEro orpaxeHus. Mogens cBetoBoga. MccienoBanne xona
CBETOBBIX MYYKOB uUepe3 IIOCKONapaJUIEIbHYIO TUIACTUHY U Npu3My. MccienoBanue
CBOMCTB M300pakeHUU B JuH3aXx. Mojaenu MuKpockona, Teneckorna. HabGmronenue
uHTeppepeHn cBera. HaOmromeHue 1BETOB TOHKHMX IIEHOK. HaOmoneHnue
muppakuuu  cBeta.  M3ydenwe — audpakiumoHHor — pemétku.  Habmromenwue
nudpakimonHoro  cnekrpa. HaOmromenme  aucmepcun  cBeta.  HaOmronenwe
noJisipu3aluu  cBeTta. lIpuMeHeHME NOJSIpOUIOB Uil HW3YYEHHS MEXaHUYECKHUX
HaIPSKEHUN.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomsl, NPAKMUKYM.
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M3mepeHne mnokaszatensl MmpeiaoMiieHus crekia. MccienoBaHue 3aBUCUMOCTH
(OKYyCHOTO pacCTosiHMsI OT BeIIecTBa (HAa MpuUMepe XKUAKUX JHH3). V3mepenue
(GOKyCHOTO paccTosiHusl pacceuBarolux JuH3. [lonyueHue n3o0pakeHus B CUCTEME
U3 IUIOCKOTO 3epKajia U JuH3bl. [loayueHne n3o0pakeHHsl B CUCTEME U3 JIBYX JIHMH3.
KonctpyupoBanue  Teneckonmueckux — cucrteM.  HaOmromenue — audpakumu,
uHTep(dEepeHINH U MOJSIpU3aluY cBeTa. V3yueHue noispusannu cBeTa, OTpaxEHHOTO
OT MOBEPXHOCTH IUANEKTpHUKa. M3yueHue nurepdepeHIuu Ja3epHOro U3JIy4eHs Ha
nByx mensax. HaOmogenwe  aumcnepcuu. HalOmionenue W uccienoBaHHe
IUQPPAKIIMOHHOTO CHeKTpa. M3mepeHue [IHMHBI CBETOBOWM BOMHBL. [lomydenue
CHEKTpPa U3JTyUYEHHUs! CBETOAMO/IA IIPU MOMOIIH TUDPAKIIUOHHON PErIETKH.

Pazngen 6. OcHOBBI clienMAJILHOM TEOPUU OTHOCUTEIbHOCTH.

I'paHuLIBI IPUMEHUMOCTH KJIACCUYECKOU MexaHUKU. IlocTynarel cnenuanbHON

TEOPUHU OTHOCHUTEIBHOCTH. [IpocTpaHCTBEHHO-BPEMEHHOW  HMHTEPBAJ.
[IpeoOpazoBanus JlopeHma. YcnoBue MPUYUHHOCTH. OTHOCHUTENIBHOCTD
OJTHOBPEMEHHOCTHU. 3aMEJUIEHUE BPEMEHU U COKpAILCHHE JUIMHBL. OJHEpPrus M
UMITYJIBC PEISTUBUCTCKOM dYacTuilpl. CBs3b MacChl € SHEPrHe W HMIYJIbCOM
PENATUBUCTCKOM  YaCTULBI. OHEPrUsl IOKOs. TeXHHWYecKne yCTpOWCTBa U
TEXHOJIOTUYECKHE MPOLECCHI: CITyTHUKOBBIE NMPUEMHHUKH, YCKOPUTEIN 3aAPSKEHHBIX
YacTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomwl, NPAKMUKYM.

Onpenenenue UMMIyNIbca U SHEPTUU PEISITUBUCTCKUX YacTull (o ¢otorpadusim
TPEKOB 3apsHKEHHBIX YaCTULl B MArHUTHOM I10JIE).

Pazgen 7. KBanToBasi pusuka.

Tema 1. Kopnyckynsapno-60aH0o80U Oyaiusm.

PaBHOBECHOE TEIIOBOE M3JIydeHHE (M3TydeHHE aOCOMIOTHO UEPHOTO Teia).
3akoH cMeweHus Buna. ['mnore3a [lmanka o kBaHnTax. @OTOHBI. DHEPIUs U UMITYJIbC
dorona. ®ororpdext. Onwitet A.I. CroneroBa. 3akoHbl poTodrddexra. YpaBHeHUE
Oiinmrerina st potoaddexra. «Kpacnas rpanuna» gororddekra. JlaBnenue cBera
(B 4acTHOCTH, JaBJIICHHE CBeTa Ha aOCONIOTHO TMOMIOIIAIONIYI0 U a0COJIOTHO
oTpaxaronryto nosepxHoctb). OnbiTel [1.H. JleOenera. BonHoBble cBOMCTBA YacTHII.
Bomnwer ne bpoitna. Jlnnaa BoiHBI e bpoitnis u pa3Mepsl o0nacTH JIOKaTU3aIiH
IBWOKyIelcss — yactuipl.  KopmyckynspHo-BoiHOBOWM — nyanmusm.  Judpaxims
AIIEKTPOHOB Ha kpuctaiax. Crnenuduka uamepeHuid B Mukpomupe. COOTHOILIEHUS
HeonpenenéHHocre leizenOepra. TexHUueckue yCTpOWCTBA M TEXHOJIOTMYECKUE
MPOIIECCHI: CHEKTpOMEeTp, (OTOIMEeMEHT, (HOTOAATUYMK, TYHHEIBHBI MHUKPOCKOTI,
coJHeyHas 6arapesi, CBETOJUO.

Jlemoncmpayuu.
®dotor(pdekT Ha yCTaHOBKE C IIMHKOBOM muiacTuHOU. MccienoBanue 3aKOHOB
BHemHero  (oroaddexra.  HMccmemoBanwe  3aBHCUMOCTH  CONMPOTHUBICHUS

HOJYNPOBOAHUKOB ~ OT  ocBeméHHocTH.  CBeroaunoa. ConHeunas — Garapes.
YyeHnueckuil HKCIEPUMEHT, JlabopaTopHble paboThl, MpakTukyM lccnenoBanue
dotopesuctopa. WM3mepenue mnocrosHHOW IlnaHka Ha OCHOBE UCCIEAOBaHUS
dbotoaddekra. HccnenoBanue 3aBUCUMOCTH CHJIbI TOKAa Yepe3 CBETOAMOJ OT
HaIPSKEHUS.

Tema 2. Quzuxa amoma.

OnbITEl IO HUCCIEAOBAaHUIO CTpoeHUs aroma. [limanerapHas Monenb aromMa
Pesepdopaa. [locrynarsel bopa. U3nydenne n nomiomieHre (pOTOHOB MPHU NEPEXOAE
aToMa C OJHOTO YPOBHS 3Hepruu Ha Jpyroil. Bunbl criektpoB. CHEKTp ypOBHEH
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3Heprum aroma Bojopona. CIIOHTaHHOE W BBIHY)KJIECHHOE U3lydyeHue cBera. Jlaszep.
TexHUYeCcKrne yCTpOWCTBA M TEXHOJIOTUYECKHUE ITPOLECCHI: CIEKTPAJIbHBIN aHAIN3
(CTIEeKTPOCKOIT), Jla3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu.

Mopnens onbita Pezepdopaa. Habmonenne nuHeHvyaTbix CIEKTPOB. YCTPOMCTBO
U JIeCTBHE CYETYMKA MOHM3UPYIOIIMX dYacTul. OrpenesneHne UIMHBI BOJIHBI
JIA3€PHOTO U3JIYyYCHUS.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomwl, NPAKMUKYM.

HaGmonenue nuneituaroro crnekrpa. MccnenoBaHue CIEKTpa pa3pexeHHOTO
aTOMapHOTO BOIOPOA U U3MEPEHHE MOCTOsIHHOM Punbepra.

Tema 3. Qusuxa amomHo20 A0pa u NeMeHMAaAPHbIX Yacmuy.

Hyxknonnass mozgens siapa IeitzenOepra—lBanenko. 3apsin sapa. MaccoBoe
yucino sapa. M3orombl. PaanoaktuBHOCTB. Anb(da-pacnag. OJIEKTPOHHBIM U
NO3UTPOHHBIN OeTa-pacnan. ['aMma-n3inydeHue. 3aKOH paJUOAKTUBHOIO pacnaja.
PannoaktuBHble wn30TONBI B mnpupone. CBOWCTBA HOHU3UPYIOLIETO H3IYUYCHHS.
BnusHue paguoakTUBHOCTH Ha KMBbIE OpraHu3Mbl. ECTECTBEHHBIN (OH U3TyUEHHUS.
JlosumeTrpusi. DHeprusi CBsI3M HYKJIOHOB B siape. fAnepHbie cuibl. Jledekr macchl
sanpa. Snepasie peaknuu. Jlenenue u cuntes saep. SAxepHeie peaktopsl. [Ipodbaemsbr
YIPABIIIEMOIO TEPMOSIAEPHOIO CHHTE3a. JKOJIOTHYECKUE aCIIEKThI Pa3BUTUS SACPHON
JHEPreTUKU. MeTonbl pEerucTpalvud M HUCCICAOBAHUSA DJIIEMEHTApPHBIX YAaCTHLL.
QyHIaMeHTAJIbHBIE B3aUMOJIENUCTBYsI. bapnoHbl, ME30HBI U JIeNTOHEI. [Ipencrasinenue
o CrangaptHoi Monenu. KBapk-mimrooHHass Mozelb apoHoB. Du3uka 3a mpenesaMmu
Crannaptaoii monenu. TémHas matepust U TéMHas sHeprus. EnquHcTBO (huzmueckoi
KapTUHBI MUpa. TeXHUUYECKUE YCTPOUCTBA U TEXHOJIOTMYECKUE ITPOLIECCHI: JO3UMETP,
kamepa BuiibcoHa, siiepHBIM peakTop, TEPMOSIAEPHBI peakTop, aromHas OomoOa,
MarHUTHO-PE30HAHCHAsl TOMOTpadusl.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomsi, RPAKMUKYM.

UccnenoBanue TpexoB uactuil (o rotoBeiM (otorpadusim). Uccnenosanue
paanoaKTUBHOTO (hOHA C HCMOIb30BaHUEM Jl03UMeTpa. M3yueHue NomIomeHus
0eTa-4yacTHI] AIFOMUHUEM.

Pasnen 8. DiieMeHTbI aCTPOHOMMH M ACTPO(PU3UKH.

Oranbl pa3BuTUs acTpoHOMUHM. [IpuKiIaqHOE U MHUPOBO33PEHUYECKOE 3HAYCHUE
actpoHomuu. IlpuMeHMMOCTh 3aKOHOB (U3UKK 11 OOBACHEHUS] TPHUPOJbI
KOCMUYECKUX OOBEKTOB. MeTOJbl aCTPOHOMUYECKHUX HUccienoBaHui. COBpeMEHHbIE
ONTUYECKUE TEJIECKOMbl, PaIUOTENEeCKONbl, BHearMoc(epHas acTpoHoMus. Bupg
3Bé3nHOoro Heba. Co3Be3ausi, spkue 3BE3IbI, IUIAHETHI, UX BUIUMOE JBUKCHHUE.
Conneunas cucreMa. Connue. ConHeuHasi akTUBHOCTb. IcTounuk sHeprun CoJiHIa U
3BE31. 3BE3/bI, NX OCHOBHBIE XapaKTEPUCTUKU. /[narpaMMma «CHEKTpaJIbHBIA KJIacC —
CBETUMOCTb». 3BE3Ibl IIABHOW IOCJIENOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JIJISl 3BE3]] ITIAaBHOM MMOCJIEA0BATEILHOCTH. BHYTpEeHHEE CTPOEHUE 3BE3 .
CoBpeMeHHbIE MPEICTABICHUS O MPOUCXOKIACHUU U 3Boironuu ConHua M 3BE3N.
Dtanbl ku3HU 3BE31. Mieunbiii [Iyts — Hama [Manmaktuka. [lonoxxeHue u JBH>KEHUE
Connua B ['anaktuke. Tumbl ragaktuk. PaguoraiakTuku u kBasapsl. YEpHBIE OBIPHI B
sanpax ramakTuk. Beenmennas. Pacmupenne Bceenennoit. 3akon Xa06ma. Pa3z6eranue
ranaktTuk. Teopusi bonbmoro B3peiBa. PenukroBoe wusmydenune. Macirabnas
cTpykrypa Becenennoii. Meraranakruka. Hepeménnbie npo6ieMbl aCTpOHOMMH.

Vuenuueckue nabnrooenus.

Habmionenust 3BE31HOTO HebGa HEBOOPYKEHHBIM INIa30M C HUCHOJIB30BAHHEM
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KOMIILIOTEPHBIX TPUIIOKEHUH JJIsSI ONPEACICHUS MOJ0KEHHUSI HEOSCHBIX 0OBEKTOB HA
KOHKPETHYIO JIaTy: OCHOBHbIE cO03Be3/iusi CeBEepHOro MOJIylIapusi U SIPKUE 3BE3JBI.
HaGmtonenuss B Teneckon JlyHbI, TIaHeT, TYMaHHOCTEH M 3BE3AHBIX CKOTUICHHH.
Ouznueckuii  npaktukyM CnocoObl  u3MepeHusi (PU3NUYECKUX BEIUYUH €
UCIIOJIb30BAHMEM  AHAJIOTOBBIX M NU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB U
KOMITBIOTEPHBIX JIATYMKOBBIX CUCTEM. AOCOJIOTHBIC M OTHOCHUTEIIBHBIC TTOTPEITHOCTH
u3MepeHuit pusnueckux BenuuuH. OlleHKa TpaHull norpemHocteil. [IpoBenenue
KOCBEHHBIX H3MEPEHUM, HCCICIOBAHUM 3aBUCUMOCTEH (PU3UUECKUX BEJIIMYMH,
MpPOBEPKA MPEJIOKEHHBIX TUIOTE3 (BBIOOpP M3 pabOT, OMUCAHHBIX B TEMaTUYECKHUX
pasnenax «Y4eHHUYeCKUI IKCIIEPUMEHT, JIa0OpaTopHbIe pabOThI, IPAKTHKYM ).
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IHHJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJ/IBTATDHI

JIMYHOCTHBIE PE3VJIBTATBI

JIMYHOCTHBIE Pe3yNbTaTbl OCBOEHUS yueOHOro mpeamera «Duszmkay JOIHKHBI
OTpaXkaTb TOTOBHOCTh UM  CHOCOOHOCTH  OOyYaromIMXCsi —PYKOBOACTBOBAThCS
c(OpMUPOBAHHON BHYTPEHHEH MO3ULMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllM,  TO3UTUBHBIX  BHYTPEHHUX  YOEXKIEHUH,  COOTBETCTBYIOUIUX
TPaJAMLIMOHHBIM LEHHOCTSIM POCCHICKOrO OOIIECTBA, pPACIIUPEHUE >KU3HEHHOTO
ONbITa W ONbITA AEATEIBHOCTH B IPOLECCE peaJu3alii OCHOBHBIX HalpaBJICHUN
BOCIHUTATEIbHON AESITEILHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxmaHcKoro BOCHUTaHUSA: CHOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3ULIUU
00y4aromerocsi Kak akKTUBHOTO M OTBETCTBEHHOI'O YJIEHa POCCHUHCKOr0O OOIIECTBa;
IPUHATHE TpaJAULIMOHHBIX 001eYeTOBEYECKUX I'YMaHHUCTUYECKUX U
JEMOKPaTHYECKUX LEHHOCTEH; TOTOBHOCTh BECTH COBMECTHYIO JIE€ATEIBHOCTH B
UHTEpEcax TPaXKIAaHCKOro OOIIeCTBAa, ydyacTBOBaTb B  CAMOYIIPAaBICHUU B
o0pa3oBaTeNbHOW OpraHu3alMy; YMEHHE B3aMMOJECHCTBOBaTb C COLUAIBHBIMU
MHCTUTYTaMH B COOTBETCTBMM C UX (YHKIMSIMH ¥ Ha3HAY€HHEM; TOTOBHOCTb K
T'YMAHUTAPHOM Y BOJIOHTEPCKOU JIESITEIbHOCTH;

2)  DarpUOTUYECKOTO  BOCHUTAHUSA:  C(HOPMUPOBAHHOCTh  POCCHUHCKOU
rPAKJAHCKOM  MJAEHTHMYHOCTH, MNAaTPUOTUM3MA; LEHHOCTHOE  OTHOILIEHHE K
rOCyIapCTBEHHBIM CHMBOJIAM, JOCTH)KCHUSM POCCUMCKHUX YUEHBIX B 00IACTH (PU3UKU
Y TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'O BOCIUTAHUSA: C(HOPMHUPOBAHHOCTh HPABCTBEHHOIO
CO3HAHUS, 3TUYECKOTO MOBEJEHUS; CIOCOOHOCTh OLIEHHUBATH CUTYAllMI0 U IPUHUMATh
OCO3HAHHbIE PEIICHHs, OPUEHTHUPYACh HA MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH, B TOM YHUCJE B JIEATEIBHOCTU Y4YEHOIO; OCO3HAHUE JUYHOIO BKJIaJa B
HOCTPOEHHE YCTOWYMBOTO OyAYLIETO;

4) 5CTEeTHMYECKOr0 BOCIHUTAHMS: 3CTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYas
ACTETUKY HAy4YHOI'O TBOPYECTBA, IPUCYLIET0 (PU3HUECKON HAYKE;

5) TpyaOBOro BOCHHUTAHMS: HHTEPEC K Pa3IMYHBIM cepaM npodeccHoHaIbHON
JeSITEIbHOCTH, B TOM UYHCJE CBA3aHHBIM C (U3UKOW M TEXHUKOM, yMEHHE COBEpLIaTh
OCO3HAHHBI BbIOOp Oyaymieid mpodeccun U peaau3oBbIBaTh  COOCTBEHHbBIE
KU3HEHHbIE  IUIaHbl; TOTOBHOCTh M  CIOCOOHOCTH K  OOpa3oBaHUI0 U
caMmo00pa3oBaHuIO B 00macTy (PM3UKHU HA MIPOTSHKEHUHU BCEH JKU3HH,

6) DSKOJOTMYECKOrO BOCHUTAHUS: C(POPMHPOBAHHOCTH  3KOJIOTUYECKOU
KyJAbTypbl, ~OCO3HaHHME MIO0AJBbHOIO  XapakTepa OSKOJIOTMYECKHX  Ipooiem;
IJIAHUPOBAHUE U OCYLLIECTBICHUE ACHUCTBUN B OKPYKAIOLIEH CpeAe Ha OCHOBE 3HAHUS
Henel yCTOMYMBOIO pa3BUTHUSL UYEJIOBEUECTBA; PACIIMPEHHUE OMNbITA JAEATEIbHOCTU
HKOJIOTMYECKOM HAIPaBIEHHOCTH Ha OCHOBE UMEIOLINXCS 3HAHUI 10 PU3UKE;

7) LEHHOCTH HAy4YHOTO II03HaHUA: C(HOPMUPOBAHHOCTH MMPOBO33PEHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTUSL  (U3MUECKONW  HAyKU;
OCO3HAHUE LICHHOCTH HAYyYHOM JAESITEIbHOCTH, TOTOBHOCTh B MPOLECCE H3YUYEHUs
(GU3MKK  OCYIIECTBIATH MPOEKTHYID W HCCIENOBATEIbCKYIO  JESTEIBHOCTH

VHIVBUAYAJIBHO U B IPYIIIIE.
METAITPEAMETHBIE PE3YJIBTATDBI

[lo3naBarenpHBIE YHHUBEpCaAlbHbIE yueOHbIE aAeiicTBUS ba3oBbie Jormueckue
JIEUCTBUS: CaMOCTOATEIbHO (OPMYIUpPOBaTh U  aKTyaJlU3UpOBaTh MpodIIeMmy,



20

paccMaTpuBaTb €€ BCECTOPOHHE; ONPENEIATh LEId JACSITENbHOCTH, 3a7aBaTh
napaMeTpbl M KPUTEPUM MX JOCTWKEHHUS; BBIABISTH 3aKOHOMEPHOCTH H
IPOTUBOPEUHUSI B pacCMaTpUBAEMbIX (DU3MUYECKUX SIBJICHUSX; pa3palaThiBaTh IJIaH
pemieHuss mpoOneMbl € Y4ETOM  aHajiu3a MMEIOLUXCA  MaTrepuaibHBIX U
HEMATEPUAIIbHBIX PECYPCOB; BHOCHTh KOPPEKTHBBI B JESATEIBHOCTb, OLEHUBAThH
COOTBETCTBHME PE3YJITATOB LIEJSM, OLEHWBATH PUCKH IOCIEICTBUU NEATEIBHOCTH;
KOOPAMHUPOBATh W BBIMOJIHATH pabOTy B YCIOBUSX PEATbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAaHHOTO B3aWMOJACHCTBUS; pa3BUBaTh KpPEATUBHOE MBIIIJIEHUE MpU
pELICHUH )KU3HEHHBIX TIPOOJIEM.

ba3zoBble uccienoBarebCKue AEMCTBUA: BIAJAETh HAYYHONM TEPMHUHOJIOTHEH,
KIIFOYEBBIMU TIOHSATUSIMU M METOJaMu (PU3WYECKON HayKH; BIIaJIeTh HaBbIKAMU
y4eOHO-UCCIIeIOBATEILCKOM W MPOEKTHOM JEeSITeNhbHOCTH B 00jacTH  (U3UKH,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY METOJOB PpELIEHUs
3aad4  (PU3NYECKOTO COJEpXKAHUsS, NMPUMEHEHHUIO PA3IUYHBIX METOAOB MO3HAHUS;
BJIAJETh BUJAMH JEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHMSI, €T0 MHTEPIIPETALINH,
npeo0pa3oBaHUI0 U MPUMEHEHHUIO B Pa3JIMYHBIX y4E€OHBIX CUTYyallUsX, B TOM YHCIIE
OpyU  CO3JaHMM  y4yeOHBIX  NPOEKTOB B  0o0mactd  (PU3MKH;  BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBA3M U aKTyaJIM3UPOBATH 3a7ady, BBIIBUIATh TUIIOTE3Y €€
pelIeHs], HaXOAUTh apryMEHThI I TOKA3aTeIbCTBA CBOMX YTBEPXKJEHUM, 3a7aBaTh
napaMeTpbl U KPUTEPUH PELICHHUS; aHAJU3UPOBATH IOJYYEHHBIE B XOJAE PEIICHUS
3ala4l pe3yJbTarbl, KPUTUYECKH OIEHUBATh MX JOCTOBEPHOCTh, IMPOTHO3UPOBATH
U3MEHEHUE B HOBBIX YCJIOBHUAX; CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a]a4é B
o0pa30BaTeIbHOMN AEATEIbHOCTH, B TOM YHCJIE MPU U3yUYEeHUHN (PU3UKU; JaBaTh OLICHKY
HOBBIM CUTYaIIUSIM, OIICHUBATh MPUOOPETEHHBIN OMBIT; YMETh EPEHOCUTH 3HAHUS 10
¢u3MKe B MNPAKTHYECKYI0 OOJACTh >KU3HENEATENbHOCTU; YMETh MHTETPUPOBATH
3HaHMSI W3 Pa3HbIX NPEIMETHBIX O00JacTeil; BbIABUIATh HOBBIE MJIEU, Mpeajararb
OpUTHMHAJIbHBIE TOAXObl M PEIICHUs; CTaBUTh MPOOJIEMbI U 3ajjayH, TOMYCKaIoIIne
aJbTEPHATUBHBIE PEILICHMUS.

PaGora ¢ wundopmanmeii: BIaJeTh HABBIKAMHU MOJy4YeHHUS HHGPOpMaLUU
(U3HYECKOTO CONEpk aHUS U3 HCTOYHUKOB pA3HBIX THIIOB, CaMOCTOSITEIBHO
OCYUIECTBIIATh TMOMCK, aHAJN3, CHCTEMaTH3alUI0 U HHTEPHpPETaluio HH(OpMaIuu
pa3IMyYHbIX BUI0B U (POPM IMpeICTaBICHUS; OLEHUBATh JOCTOBEPHOCTh HH(POpMALH;
UCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHUU B
pElIEHNN KOTHUTUBHBIX, KOMMYHHMKaTHMBHBIX U OpPraHU3allMOHHBIX 337a4 C
coOmroneHneM TpeOOBaHWI JPrOHOMHUKH, TEXHHKH O€30MacHOCTH, THUTHCHBI,
pecypcocOepekeHusi, MpaBOBBIX U H3TUYECKUX HOPM, HOpPM HH(POPMALIMOHHON
0€30MacHOCTH; CO37aBaTh TEKCThI (PU3NYECKOTO COMEP KaHUS B Pa3IMUHbBIX (opmarax
¢ y4€ToM HazHaueHHs] MH(GOPMALIMK U 1IEJIEBOM ayIUTOPHUH, BHIOMpAs ONTUMAJIBLHYIO
(dbopMy MpeCTaBICHNS U BU3YyAIU3AIIHH.

KoMMyHuKaTHBHBIE yYHHBepcajbHble Yy4YeOHbIe NEHCTBHA: OCYIIECTBIATH
oOmeHne Ha ypokax (GU3HKM M BO BHEYPOUHOW JESITENBHOCTH;, PACIO3HABATh
NPENNOChUIKM KOH(MIMKTHBIX CUTyallUd W CMAr4arb KOH(DIUKTBHI; pa3BEPHYTO U
JIOTUYHO H3J1araTh CBOIO TOYKY 3pEHHSI C HUCIOJb30BAHMEM S3BIKOBBIX CPENCTB;
NOHUMAaTh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOM U MHIUBUIYaIbHOU pabOTHI;
BbIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JIEUCTBUHN C YUETOM OOIIMX UHTEPECOB, U
BO3MOXKHOCTEW KaXJOro 4YjeHa KOJUICKTMBA; NPUHUMATh 1EJIM COBMECTHOU
NEeSATENbHOCTH, OPraHU30BbIBaTh U KOOPAMHHUPOBATH JEUCTBHS MO €€ TOCTUKEHUIO:
COCTaBJIATh IUIAH JEHMCTBUM, PACHPENEIATh PONM C YYETOM MHEHHMU YYaCTHHMKOB,
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o0cy»XaaTh pe3yibTaTbl COBMECTHOM palOOThI; OLIEHWBATh Kau€CTBO CBOETO BKIJIAJA U
Ka@XXJI0TO y4aCTHHKA KOMaH/bl B OOIIUI pe3ysbTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;
npenjaratb  HOBbIE  NPOEKTHI, OILIEHMBaTb MJIEM C TO3ULUMHU  HOBH3HBI,
OpUTMHAJIBHOCTH, MPAKTUYECKOM  3HAYUMOCTH;  OCYLIECTBISATH  IO3UTHUBHOE
CTPAaTerM4eCcKOoe IMOBEICHUE B PA3JIMYHBIX CHUTyalUsX, HPOSBIATH TBOPYECTBO U
BOOOpakeHHE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbIe yHUBepPCAJIbHbIE YUeOHbIe /1eiicTBUS

Camoopeanuzayus:  CaMOCTOSATEIBHO  OCYIIECTBIATh  IMO3HABATEIbHYIO
JeSITeIbHOCTh B O0NAacTH (PU3UKU M aCTPOHOMHH, BBISIBIATH MPOOJIEMBI, CTaBUTh U
(dopmynupoBaTh COOCTBEHHBIE 3aJa4H; CAMOCTOSATEIBHO COCTABIAThH IUIAH PEIICHUs
pPacuy€THBIX W KAuYECTBEHHBIX 3a/ay, IJIaH BBIIIOJHEHHS MPAKTUYECKON paboOThl ¢
y4€TOM HMMEIOUIUXCA PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEM M MPEANOYTEHUN;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM; PaCUIUPSTh paMKH Y4€OHOTO NMpeAMETa Ha OCHOBE
JMYHBIX TPEAMOYTCHHA; 1eTIaTh OCO3HAHHBINA BHIOOP, apTyMEHTHPOBATh €0, OpaTh Ha
ce0s1 OTBETCTBEHHOCTh 3a pCICHHE;, OIEHUBATh MPUOOPETEHHBIA  OIIBIT;
croco0cTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAUIMU B 00JacTU (HU3UKH,
MOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIBTYPHBIN YPOBEHb.

Camoxonmponb,  3MOYUOHANbHBIL — UHMENIeKm: JaBaThb OLEHKY HOBBIM
CUTyalllssM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OLEHUBAaTh COOTBETCTBUE
PE3yJbTaTOB LIENSIM; BJIa/IeTh HABbIKAMH MTO3HABATEIHHOM pedUIeKCHH KaK OCO3HAHUS
COBEpILIAEMbIX JEHCTBUA W MBICIUTEIbHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBaHUM; HMCIHOJB30BaTh MPUEMBI peduieKCUu i1 OICHKH CHUTYyalllH, BBIOOpa
BEPHOI'O PELICHMS; YMETh OLICHMBAaTh PUCKH M CBOEBPEMEHHO IIPUHUMATh PEILEHUS
0 MX CHWXEHUIO; MPUHUMATh MOTHUBBI W AapPrYMEHTHl JPYrUX MpU aHAIU3E
pE3yJAbTaToOB JEATENbHOCTH; NpPUHUMATh Cce0si, MOHMMAas CBOM HEJOCTaTKu H
JOCTOMHCTBA; MPUHUMATh MOTHBBI M apryMEHTBI JIPYTUX IMPU aHAJIU3€ pPEe3yJIbTaTOB
JesITeNIbHOCTH; MPU3HABaTh CBOE MPABO U MPABO JIPYTUX HA OLIMOKH.

B mporiecce mocTukeHuUs: JIMUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOrPAMMBI 110
busznke a8 YpoOBHSA cpenHero oOmero oOpa3oBaHUs Yy OOydarouuxcs
COBEPILIEHCTBYETCS AMOLIMOHAIIbHBII WHTEJUIEKT, IpeaIoIaramumi
c(hOpMUPOBAHHOCTh: CaMOCO3HAHMS, BKIIOYAIOIIETO CHOCOOHOCTh MOHMMATH CBOE
HSMOLMOHAILHOE  COCTOSIHUE, BHJETh HAIlpPaBJICHUS PA3BUTUS  COOCTBEHHOMU
SMOIIMOHAJILHOM  c(epbl, ObITh yBEpEHHBIM B cebe; caMOperyaupoBaHMs,
BKJIFOYAIOILIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTh 32 CBOE
MOBEJICHUE, CIOCOOHOCTh aJanTUPOBAaThCS K OSMOIMOHAIBHBIM HW3MEHEHUSIM U
IPOSIBIISAT THMOKOCTh, OBITh  OTKPBITHIM HOBOMY; BHYTPEHHEH MOTHBAIIUH,
BKJIIOUAIOIIEH CTpEeMJICHHE K JIOCTHIKEHHUIO 1M M yCHeXy, ONTHUMH3M,
MHULMATUBHOCTh, YMEHHUE JEMCTBOBATh, UCXOMSl U3 CBOMX BO3MOXKHOCTEHW; SMMATUH,
BKJIFOYAIOIIEH CHOCOOHOCTh MOHHMMATh ASMOLMOHAIBHOE COCTOSHHE JPYIHX,
YUUTBHIBaTh €ro MpPH OCYIIECTBICHUHM OOILEHUs, CHOCOOHOCTh K COYYBCTBUIO U
COTMEPEKMBAHUIO; COIMATBHBIX HABBIKOB, BKJIIOUAIOIIUX CIOCOOHOCThH BBICTPAaUBAThH
OTHOUIEHUS! C JPYTMMH JIOAbMH, 3a00TUTHCS, MPOSIBISITH MHTEPEC M pa3peliarb
KOH(JIUKTBHI.
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IHPEAMETHBIE PE3YJ/IBTATbBI
10 KJIACC

CdopmMupoBaHHOCTH Y 00YUaIOIINUXCS YMEHHIA:

MIOHUMATh POJIb (PU3UKH B SKOHOMHUYECKOH, TEXHOJOTHUYECKOM, IKOJTOTUUECKOM,
COLIMAJIbHOW U 3TUYECKOH cdepax AesITeNbHOCTH YeJIOBEKa, pOJib U MECTO (PU3UKH B
COBPEMEHHOM Hay4YHOU KapTHHE MHpa, 3HAYEHUE OMUCATENbHOM,
CUCTEMATU3UPYIOIIEH, 0OOBSICHUTEILHON U MPOTHOCTUYECKOW (PYHKIMI (U3nuecKon
TEOPUU — MEXAHHKHU, MOJICKYJSIPHONH (PU3UKH U TEPMOAUHAMUKH, POJIb (PU3NUECKOU
TEOpUU B GOPMUPOBAHUM MPEACTABICHUIN O (U3NUECKON KapTUHE MUPA;

pa3iuyaTh yCIOBHS MPUMEHHMOCTH Mojeliell (pu3MdecKux Tel W MpPOIECCOB
(sBNEHMIT): WMHepUMaJbHAs CUCTEMa OTcY€Ta, aOCONIIOTHO TBEPAOE  TEJoO,
MarepHuasibHas TOYKa, paBHOYCKOPEHHOE JIBIKEHUE, CBOOOTHOE MaeHIE, aOCOIIOTHO
ynpyras aedopMaiivs, abCOTIOTHO yIpyroe u abCOTIOTHO HEYNPYTroe CTOJIKHOBEHHS,
MOJICJIA Ta3a, JKUIKOCTH W TBEPAOTO (KPUCTAJUIMYECKOTO) Teia, WACAbHBIA Tras,
TOYCYHBIN 3apsifl, OMHOPOTHOE ITEKTPUUIECKOE TOJIE;

pasyinyuarh yciaoBUs (TpaHULIbl, 00J1ACTH) MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB,
MOHUMATh BCEOOIMi xapaktep (yHAaMEHTATBHBIX 3aKOHOB WM OTPAHHMYCHHOCTH
UCIIO0JIb30BAHMS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBICHATH MEXaHMUYECKHUE MPOLECCH U SBJICHUS, UCIOIb3YS
OCHOBHBIE TIOJIOKEHUSI M 3aKOHbl MEXaHUKH (OTHOCHTEIBbHOCTh MEXaHHYECKOIO
IBWOKEHUA, (POPMYSBI KHHEMATUKH PaBHOYCKOPEHHOTO JABIKEHUS, MPeoOpa3oBaHuUs
lanumes g CKOPOCTM M IIepeMeElleHMs, 3akoHbl HproToHa, mNpuHLIMN
OTHOCUTENbHOCTU ['anniies, 3aKOH BCEMHPHOIO TITOTEHUS, 3aKOHBI COXPaHEHUS
UMITyJbCA W MEXAaHWYECKOM SHEpPruM, CBs3b pabOThl CHJIBI C HM3MEHEHUEM
MEXaHMYECKOM SHEpPIrHM, YCIOBUS paBHOBECHS TBEPAOro Tela), MpU ITOM
UCIIOJIB30BAaTh ~ MAaTE€MaTU4YECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTbhb  YCIOBHUS
NPUMEHUMOCTH (U3MYECKUX 3aKOHOB: TMpeoOpazoBanuii [amuies, BTOporo u
TPEThET0 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HUMILYJIbCA M MEXAHUYECKOMN
SHEPI'uH, 3aKOHA BCEMUPHOTO TATOTEHNS,

aHAM3UPOBATh W OOBSCHATH TEIUIOBBIC MPOIECCHI W SIBICHHS, HWCIOJb3YS
ocHoBHBIe TonokeHUus: MKT u 3akoHBI MOJNEKYISPHOW (PU3UKU U TEPMOAMHAMUKH
(cBsI3b JaBJIEHUS MJICAIIBHOTO Ta3a CO CpeaHEed KUHETUYECKON HHEepruer TersIoBOro
JIBW)KEHUSI W KOHLIEHTpPAlMEH €ro MOJEKYN, CBS3b TEMIIEpaTypbl BEHIECTBA CO
CpeaHEe KUHETUYECKOW YHEPrUel TEIUIOBOTO JIBUKEHHS €T0 YACTHL, CBS3b JABIICHUS
UJICAIBHOIO Tra3a C KOHLUEHTpPalUWeu MOJEKYl U €ro TEeMIIeparypou, ypaBHEHUE
MenneneeBa—Knaneiipona, mHepBbII 3aKOH TEPMOAWHAMUKH, 3aKOH COXPaHEHUS
SHEPruu B TEIUIOBBIX IMpoleccax), MPU HSTOM UCIOJIH30BaTh MAaTEMAaTUUYECKOE
BBIDQ&XKCHUE  3aKOHOB,  YKa3blBaTb  YCJIOBUSA  NPUMEHUMOCTH  YPAaBHCHUS
Menaeneesa—KnarneipoHa;

aHAJIM3UPOBATh U OOBSCHATH ANIEKTPUUECKUE SIBJICHUS, UCIOIB3Yys OCHOBHBIC
MOJIOKEHUS Y 3aKOHBI AJIEKTPOIMHAMUKHY (3aKOH COXPaHEHUsI SJIEKTPUUECKOTO 3apsiia,
3akoH  KynoHa, MNOTEHIMANbHOCTH  ANEKTPOCTATUYECKOTO  MOJS, MPUHLMUI
CYyHEPHO3ULIUN IEKTPUUYECKHUX TMOJEH, MIPU 3TOM YKa3bIBasi YCIOBHS MPUMEHUMOCTH
3akoHa KyrnoHa, a Takke MpakTHYECKHW Ba)KHbIE COOTHOLIEHUS: 3aKkoHbl Oma s
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y4JacTKa UENu M JUIsl 3aMKHYTOM JJIEKTpUYECKOM wenu, 3akoH Jlxoyns—JleHua,
npasuia Kupxroda, 3akonsr dapajnest 11 21€KTPOIn3a);

ONMKCHIBATh (PU3WYECKHE TPOLIECChl M SIBJICHUS, MCIOIb3Ysl BEJIUYUHBI:
NepeMEIIEHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC T€Ja U CUCTEMBI Tell, CUjla, MOMEHT
CWJIbI, JABJIEHUE, MOTCHLUHMAIbHASI YHEPrUs, KUHETUYECKas 3HEpPrusl, MEXaHU4ecKas
3HEprusi, padboTa CHJIbI, LIEHTPOCTPEMUTEIIBHOE YCKOPEHHE, CHJIa TSKECTH, CHJIa
YOPYrOCTH, CUja TPEHHs, MOIIHOCTb, DHEPrus B3aUMOACUCTBHUS Tena ¢ 3eMiéi
BOJIM3M €€ MOBEPXHOCTH, HHEPrus ynpyroil naedopmamuu MPYKUHBI, KOJIUYECTBO
TEIUIOThI, a0COJIFOTHAsI TeMIleparypa Teja, padoTa B TEPMOJMHAMUKE, BHYTPEHHS
SHEPrusi WJCaNIbHOIO OJHOATOMHOIO Ta3a, paboTa MAEaJbHOrO ra3a, OTHOCUTENIbHAs
BIXHOCTh Bo3ayxa, KII/| uaeanbHOro TEIyioBOro ABUIaTes; AJIEKTPUUYECKOE TOoJe,
HANPSLDKEHHOCTD AJIEKTPUYECKOTO TMOJIsl, HAMPSHKEHHOCTD MOJIE TOYEYHOTO 3apsijia Uiln
3apsSHKEHHOrO 1Iapa B BaKyyM€ M B JUAJIEKTPHUKE, MOTEHIHUAJ 3JIEKTPOCTAaTUHYECKOTO
1OJIsI, PA3HOCTh INMOTEHLMAJIOB, IEKTPOABIDKYLIAs CWJIA, CHJIA TOKA, HaIPSOKEHHE,
MOIIIHOCTb TOKa, AJEKTpUUecKass EMKOCTh IUIOCKOTO KOHAEHCATOpPa, COMPOTHUBICHUE
ydacTKa ILIeNHd C MOCIeA0BaTeIbHbIM U MapajijIeIbHbIM COECJUHEHUEM PE3UCTOPOB,
SHEPrUs AMEKTPUUECKOrO MOJI KOHACHCAToPa;

OOBSICHATh OCOOCHHOCTH TPOTCKAHUS (PU3NYECKUX SBICHUA: MEXaHUYECKOE
NBIKEHHE, TEIUIOBOE JBH)KCHHE 4YACTHI[ BEILECTBA, TEIIOBOE PaBHOBECHE,
OpoyHOBCKOe ABWXeHHE, AudQy3us, HCMApeHue, KUINEHUE ¢ KOHAEeHcalwus,
IUTABJIICHUE W KPUCTAJUIM3alKs, HAIPAaBJIEHHOCTh TEIUIONEPEIaun, SEKTPU3ALMS TE,
AKBUIIOTEHIIUAIIBHOCTH MTOBEPXHOCTH 3apsKEHHOTO MPOBOAHUKA;

IPOBOJUTH HCCIIEOBaHNUE 3aBUCUMOCTH OAHON (PU3UUECKOM BETUYMHBI OT
IPYrol € UCIOJB30BAHUEM MPSIMBbIX HW3MEPEHUM, MPH STOM KOHCTPYUPOBATh
YCTaHOBKY, (PUKCHUPOBATh pE3YJbTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3MUYECKUX
BEJIMYMH B BHJIE TPAPUKOB C Y4YETOM aOCONIOTHBIX MMOTPEUIHOCTEN W3MEpPEHHUI,
JienaTh BIBOMBI IO pe3yabTaTaM UCCIEI0BaHNUS;

IMPOBOANTH KOCBCHHBIC M3MCPCHUA (i)I/IBI/I"IeCKI/IX BCJIMYUH, IIPH 3TOM BLI6I/IpaTI>
ONTUMAJIbHBIN MCTOH H3MCPCHHA, OLCHHBATDH aOCOJIIOTHBIE M OTHOCHTEJIbHBIE
IMOrpC€IIHOCTH IIPAMBIX 1 KOCBCHHBIX H3MCpCHHﬁ;

MPOBOAUTH OIBITBI IO TPOBEPKE TMPEIOKEHHOW THUIIOTE3bI: IUIAHUPOBATH
OKCIEPUMEHT,  COOMpaTh  AKCIEPUMEHTAJIBHYI0  YCTAHOBKY, AaHAJIM3UPOBATH
NOJTyYeHHBIE PE3yJbTaThl W JEJaTh BBIBOJ O CTaTyce MPEIJIOKCHHOW THUIOTE3bI;
coOmoaaTh mpaBuia 0€30MacHOTO TPyAa IMpHU NMPOBEACHUH HCCICTOBAHHA B paMKax
y4eOHOTO SKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIIEAOBATEILCKOM U TIPOCKTHOU
NESTENHPHOCTH C MCIOJIB30BAHUEM H3MEPHUTENBHBIX YCTPONCTB M Ja0OpPaTOpPHOTO
000pynOBaHU;

pemarh pacuéTHhIE 3a/la4l C SIBHO 3aJJaHHOW M HESIBHO 3aJJaHHOM (Pu3nuecKoit
MOJICJIbIO: Ha OCHOBAaHUM aHajN3a YCJIOBHUA OOOCHOBBIBATH BHIOOP (PHU3NUECKOMN
MOJICTI, OTBEYAIONICH TpeOOBaHUSAM 3aJa4yd, NPUMEHATh (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYNaThl (PU3MYECKUX TEOpUH TMpU  HCIOIH30BAHUU
MAaTEMAaTUYECKUX METOAOB pEIIECHUS 3a1a4, IPOBOJWTH PACYETHI HA OCHOBAHUU
MMEIOIIMXCA JaHHBIX, AHAIM3UPOBATH PE3YIAbTATBI M KOPPEKTUPOBATH METOJBI
peLIeHHs ¢ YYETOM MOIYUYEHHBIX PE3YJIBTATOB;

peniatb KadyeCTBEHHBIE 3ajjaud, TpeOyrolirue MPUMEHEHHs] 3HAHWW W3 Pa3HbIX
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pasnenoB Kypca (U3MKH, a TakKe€ HHTETPAi 3HAHUW W3 JAPYTHX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 LMKJA: BBICTPAUBATH JIOTUYECKYIO LIEMIOYKY PACCYKICHUU C
OTIOpOM Ha W3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3NUECKUE SIBICHUS;

UCII0JIb30BAaTh TEOPETUYECKUE 3HAHUS AJI1 OOBSCHEHHUS OCHOBHBIX NMPUHLIUIIOB
paboThl M3MEPUTETBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB M TEXHOJOTUUECKUX
IIPOLIECCOB;

OPUBOJUTH MPUMEPHI BKJIAZa POCCHUHCKUX W 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHUE HAyKH, B OOBSICHEHHE TMPOILIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKW W TEXHOJOTWW; aHAIM3UpPOBaTh W OIICHUBATh IOCJICACTBUS OBITOBOH H
MIPOU3BOJICTBEHHON  JCATENIBHOCTH  4YENIOBEKa, CBSI3aHHOW ¢  (U3HUYECKUMHU
mpoleccamMu, C TMO3UIMH  JKOJOTUYECKOM Oe30MacHOCTH, TMPEACTABICHUNA O
pallMOHAJIbHOM  NPUPOAOINOIL30BaHUU, a TakKe Pa3yMHOM HCMOJIb30BaHUU
JOCTH)KCHU HAyKM W TEXHOJOTHM Il NAIBHEWILETO Pa3BUTHS YEIIOBEYECKOIO
o01ecTBa; MPUMEHSATh Pa3IMYHbIE CIIOCOOBI paboThl ¢ uH(OpMaIuen HU3nIeCKoro
COJIEpP’KaHMsI C UCIOJIBb30BAHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTUM, MpU
ATOM HCIIOJb30BaTh COBPEMEHHbIC WH(POPMAIIMOHHBIC TEXHOJIOTMU JJISI TIOUCKA,
nepepabOTKu M NpPEIbsABICHUS Y4YeOHOM M HAy4YHO-NONYJISPHOW HH(POpPMALIUH,
CTPYKTYPHPOBAaHUS W WHTEpHIpeTanud WHEGOPMAINH, TOTYUYCHHONW W3 Pa3IUIHBIX
MCTOYHUKOB, KPUTUYECKH AHAIM3UPOBATH MOJTy4yaeMylo WH(OPMAIMIO M OIEHUBATh
e€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK M Ha OCHOBE aHaJIM3a
MCTOYHHUKA MHGOpPMAIMU; MPOSBIATH OPTraHU3alMOHHbBIE U MMO3HABATEIbHBIE YMEHUS
CaMOCTOSITENIbHOTO MPUOOPETEHUsI HOBBIX 3HAHWI B TMPOLIECCE BBIMOIHEHUS
MIPOCKTHBIX M Y4eOHO-UCCIIEI0BATEILCKUX PaboT;

paborath B Tpynmne C MCHOJHEHHWEM pa3jIMYHbIX COLUAJIBHBIX POJEH,
IJIaHUPOBaTh pabOTy TPyNMbl, palMOHAIBHO paclpeAcssiTh JeATeIbHOCTh B
HECTaHJIAPTHBIX CUTYyallUsIX, aJ€KBAaTHO OLIEHWBATh BKJIAJ KAXJOr0 U3 YYACTHUKOB
TPYIIBI B pEIICHUE pacCMaTPUBAEMOM TPOOIEMBI;

OPOSIBIISITH MOTHBAIMIO K Oyaymied mnpoecCHOHANbHOM AESITENIbHOCTH IO
CHEUATBHOCTAM (QU3UKO-TEXHUUYECKOTO POdUIISL.

INPEAMETHBIE PE3YJIBTATBI
11 KUIACC

CdopmMupoBaHHOCTH Y 00yUaIOIIUXCS YMEHUIA:

MOHUMAaTh POJib (PU3UKU B SKOHOMUYECKOH, TEXHOJOTMYECKOM, COUAIbHOU U
ATUYECKOH cepax NesTeNbHOCTH YeOBEeKa, pojib U MECTO (PU3UKU B COBPEMEHHOMN
HAay4YHOW KapTHUHE MHpPA, POJb ACTPOHOMHH B IMPAKTUYECKON JESITEIBHOCTH YEJIOBEKA
U JaJbHEWIIEM HAyYHO-TEXHUYECKOM pAa3BUTHHM, 3HAYEHHE OMMUCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSCHUTEILHON U MPOTrHOCTUYECKOW PYHKIMI (u3nuecKon
TEOPUHU — DIEKTPOJMHAMUKH, CHEHUAIBHOW TEOPUH OTHOCHTEIBHOCTH, KBAHTOBOM
busuku, poib GU3NYEeCcKor Teopuu B (HOPMUPOBAHUU TIPECTABICHUN O (PU3NUECKON
KapTUHE MHUpa, MecTO (U3HYECKOW KApTUHBI MHpa B OOIIEM Psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPECTABICHUN O MIPUPOJE;

pasznuyarh YCIOBUS NMPUMEHMMOCTH MoJeneil (U3MYEeCKHUX Teld U MPOLIECCOB
(SIBJIEHMI): OJHOPOJHOE DJEKTPUYECKOE W  OJHOPOJHOE MArHUTHOE  IOJS,
rapMOHUYECKHE KOJICOAHMs, MATeMAaTUYECKUN MAasTHUK, HACAIbHBIA MPYKUHHBINA
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MasiTHUK, TapMOHHUYECKHE BOJHBI, HACAJIBHBIM KONeOaTeNbHbI KOHTYp, TOHKAas
JIMH3a, MOJEJIEH aToMa, aTOMHOTIO Si/[pa U KBAHTOBOM MOJICIIN CBETA;

pasznuyarb ycjaoBus (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMI XapakTep (yHAaAMEHTaIbHBIX 3aKOHOB M OrPAHMYEHHOCTH
UCIIOJIb30BAHMSI YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBSICHATH HIEKTPOMArHUTHbBIE MPOLECChl U SIBICHUS,
UCIIONIb3Ysl OCHOBHBIC TMOJIOKEHHUSI M 3aKOHBI JJIEKTPOAMHAMHUKMA W CIELUUAIBHOU
TEOPUH OTHOCUTEJIBHOCTH (3aKOH COXPAaHEHHUs OJIIEKTPUYECKOIro 3apsija, Cuiia
Awmmnepa, cuiia JIopeHna, 3aK0H JIEKTPOMArHUTHOW HHAYKLMH, TpaBuiio JIeHna, cBsa3b
OJIC caMOMHIYKIIMM B 3JIEMEHTE AIEKTPUYECKON LEMU CO CKOPOCTHIO HM3MEHEHUS
CHWJIBI TOKA, MOCTYJAThl CIIEIUATILHON TEOPUH OTHOCUTEIHLHOCTH DHHIITEIHA);

aHAIM3UPOBATh W OOBACHATH KBAHTOBBIE NPOLECCHl W SABICHUS, HCIONb3YS
NOJIO’KEHUSI KBAaHTOBOW (pM3HKHU (ypaBHEHUE DUHIITEIHA U1 (poTo3Pdexra, nepBblid
U BTOpOM mocTynarel bopa, NpUHOMI COOTHOLIEHUS HEOIPEAEIEHHOCTEN
I'eitzenOepra, 3akoHBI COXpAaHEHHUS 3apATOBOTO M MAacCOBOTO YHCENl W DHEPTrUU B
SAJIEPHBIX PEAKIHUAX, 32KOH PaIMOAKTUBHOIO pacIaia);

ONKCHIBATh (PU3NYECKHE TPOLIECChl M  SBJIEHUS, MCIOJIb3Ysl BEJIMYUHBI:
HANpsDKEHHOCTh  AJIEKTPUYECKOTO TOJIsA, IMOTEHUHMAN 3JIEKTPOCTaTUYECKOro IO,
Pa3HOCTh IOTEHIMAJIOB, JJIEKTPOABIIKYLIAs CHWJIA, WHAYKIUS MarHUTHOTO IIOJI,
MarHuTHBIA TOTOK, cwia AMIepa, HHAYKTUBHOCTb, OJJIEKTPOABIKYLIAs CHIIA
CaMOMHAYKIMH, SHEPIHsl MATHUTHOTO TOJS MPOBOJHUKA C TOKOM, PEJISITUBUCTCKHIMA
UMIYJbC, TIOJHAS YHEPTHsl, SHEPTHsI TOKOSI CBOOOIHOM YaCTUIIbI, YHEPTHS U UMITYIIbC
(oToHa, MACCOBOE YUCIIO U 3apsijl Apa, SHEPT Ul CBSI3U Spa;

O0O0BSICHATh OCOOEHHOCTH MPOTEKaHUs (PU3UUECKUX SIBICHUI: JIEKTPOMAarHUTHAS
UHAYKIUS, CAMOMHAYKIMS, PpE30HaHC, MWHTEpPEpeHlrss BOJH, Jaudpakius,
TUCHEPCHs, TIOJHOE BHYTPEHHEE OTpaxkeHue, (OTOINEKTPUUECKUA IPPEKT
(poroaddekr), anbda u Oerta-pacnansl saep, raMMa-u3IydeHUe saep, Gusudeckue
NPUHIMIBI CHEKTPAIbHOTO aHajdu3a M paboThl Jlazepa; OMpeNessTh HalpaBlICHHUE
UHAYKIMU MAarHUTHOTO TOJIsI TPOBOJHUKA C TOKOM, CUJIbl AMriepa u cuibl JlopeHna;

CTPOUTH HU300pa)keHUe, CO3/aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
PacCUMUTHIBATh €I0 XapaKTEPUCTUKU;

IPUMEHATh OCHOBOIOJIATAIOIINE ACTPOHOMHYECKUE MTOHATHUS, TEOPUU U 3aKOHBI
JUIsL aHaldu3a U OOBSICHEHUS (PU3NYECKUX MPOLECCOB, MPOUCXOAAIIMX B 3BE3/aX, B
3BE3HBIX CHUCTEMAaX, B MEXraJakTUYECKON cpene; ABUKEHUS HEOECHBIX Tell,
ABOJIIOIUM 3BE3] U BeeeHHol;

OPOBOIUTH  HCCJIENOBAaHME 3aBUCUMOCTEH  (PU3MYECKUX BEJIMYUH C
UCIIOJIb30BAHUEM MPSIMBIX HM3MEPEHUN, TMPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(duKcUpOBaTh PE3yabTaThbl MOJYYEHHON 3aBUCHUMOCTH (DU3UYECKHUX BEJIMYMUH B BUJIE
rpadukoB ¢ y4€TOM aOCOMIOTHBIX MOTPEIIHOCTEH W3MEPEHMd, JeNaTh BBIBOIBI 110
pe3yibraTaM HUCCIIEIOBaHHUS; MPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PUINUECKUX
BEJIMYMH, TPU OTOM BBIOMpaTh ONTUMAJIbHBIM METOJ W3MEPEHHs, OLIEHUBAThH
a0COJIIOTHBIE U OTHOCUTEINIbHBIE TOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHHUI;

MIPOBOAUTH OMBITHl IO MPOBEPKE MNPEIIOKEHHOW THUIIOTE3bl: IJIAHUPOBATH
DKCIEPUMEHT,  COOMpATh  AKCIIEPUMEHTAJIBHYK)  YCTAHOBKY, aHAJIU3UPOBATH
MOJIYYEHHBIE PE3YNIbTAaThl W JENaTh BBIBOA O CTAaTyce€ MPEIJIOKEHHON THUIIOTE3bI;
OMKCHIBATH METO/IbI MOTYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUK;

cobOmofaTh TMpaBWia 0€30MacHOTO Tpylda NpU MPOBEICHUM HCCIEIOBAaHUN B
paMKax y4eOHOro 53KCIEpPUMEHTa, IMPAaKTUKyMa M Y4YeOHO-HCCIIEOBATEIbCKON U
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MPOCKTHOW JEATENHHOCTH C HCIOIh30BAHUEM U3MEPUTEIBHBIX YCTPOWCTB U
71ab60paTopHOro 000PyIOBAHUS;

pemarb pacuéTHbIC 3a/Ja4M C SBHO 3aJlaHHON W HESBHO 3a/IaHHOW (DH3WYCCKOM
MOJIETIbIO: HA OCHOBAaHMM aHajlIW3a YCJIOBUS BbIOMpaTh (PU3MYECKHE MOIEIH,
OTBEUAIOINIe TPEOOBAHMIM 3a/1a49H, TPUMEHATH (POPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTYyJaThl (PU3NYECKUX TEOPHUM MPH UCIOJIb30BAHMHM MATeMAaTUYECKUX METOJIOB
pemieHuss 3a7ad, MPOBOJIUTH pPACU€Thl HAa OCHOBAHMM MMEIOLIUXCS JIaHHBIX,
aHAJM3UPOBATh PE3YJBTaThl M KOPPEKTHUPOBAaTh METOMbI PEHIEHUS C YYETOM
TIOJTy9CHHBIX PE3YJIETATOB;

pemath KaueCTBEHHBIC 3ajau, TPEOyIolue MPUMEHEHHS 3HAHUW U3 Pa3HBIX
pasnenoB Kypca (GU3MKH, a TakKKe€ HHTErpald 3HAaHUW M3 APYTHX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA: BBICTPAMBATh JIOTUYECKYIO IIETIOUKY PACCYXIACHHUH C
OTIOPOM Ha M3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UUECKHUE SBICHUS;

HCITOJIb30BaTh TEOPETUUYECKUE 3HAHUS JJII OOBSICHEHUS OCHOBHBIX NMPUHIIUIIOB
paboThl M3MEPUTENbHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB M TEXHOJIOTHYECKUX
MPOIIECCOB;

MIPUBOJIUTH MPUMEPHI BKJIAJa POCCUUCKHX M 3apYOCIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE WIPOILIECCOB OKPYXKAIOMIETO MHpa, B Pa3BUTHE
TEXHUKW W TEXHOJOTWW; aHAM3UPOBaTh W OICHUBATH IMOCIEACTBUS OBITOBOM H
MPOU3BOJICTBEHHON  JCSATENIbHOCTH  4YEJIOBEKa, CBS3aHHOW ¢  (U3UYECKUMHU
mpoleccaMu, C TO3MIUH  AKOJOTHYECKONM O€30MacHOCTH, TMPEACTABICHUHA O
palMOHAIBHOM — MPUPOAOIONB30BAHUU, a TakKe pPasyMHOM HCIOJb30BaHHUH
JOCTH)KCHUW HAyKM W TEXHOJOTHM Uil JNAJIBHEWIIETO Pa3BUTHS UEIIOBEUYECKOIO
00111ecTBa; MPUMEHSTh Pa3IudHbIe CIIOCOOBI paboThl ¢ MHpOpMaIuend Pu3nIecKoro
COJZIEp’KaHMsI C UCTOJb30BAaHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJOTHUMH, TIPH
ATOM WCTOJIb30BaTh COBPEMEHHBIE WH()OPMAITMOHHBIC TEXHOJOTHH IS TIOWCKA,
nepepadoTKu W TPEIBSBICHUS YyYeOHONW M HAyYHO-TIOMYJISIPHONW WH(OPMAIIUH,
CTPYKTYPUPOBaHUS M WHTEpHIpeTanuu WHEGOPMAIMH, TOJYYEHHOW W3 Ppa3InYHBIX
WCTOYHUKOB, KPUTUYECKH aHAJM3UPOBATh MOTydaeMylo WH(OPMAIMIO M OIEHHWBATh
e€ JOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIMUXCS 3HAHWH, TaK M Ha OCHOBE aHAJIM3a
UCTOYHUKA WH(}OpMAITN;

IPOSIBIISITh OPTraHU3AIMOHHBIE U TTO3HABATEIbHBIE YMEHUSI CAMOCTOATEIHLHOTO
NpUOOpPETeHUs] HOBBIX 3HAHUW B IMPOILIECCE BBINOJHEHUS MPOEKTHBIX M Y4eOHO
UCCIIEA0BATEIIbCKUX PadoT;

paboTrath B Tpymnme C MCHOJHEHHWEM pAa3JIUYHBIX COIUATBHBIX POJIEH,
IUTAaHUPOBaTh palOTy TPYIIbI, PalUOHATIBHO paCHpelnessiTh JesATEIbHOCTh B
HECTaHJIAPTHBIX CUTYallMsIX, aJIEKBATHO OIEHMBATh BKJIAJ Ka)XJOTO U3 YYaCTHHUKOB
TPYIIIBI B pEIICHUE pacCMaTPUBAEMOM TIPOOJIEMBI;

IOPOSIBIISITH MOTHBAIMIO K Oyaymiedt mpodecCHOHANBbHON AESITENTbHOCTH IO
CIECIHAIBHOCTAM (PHU3UKO-TEXHUIECKOTO TIPOQHIIS.
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TEMATHYECKOE IIVIAHUPOBAHUE

10 KJIACC
KoumuecTBo yacos
Ne i/ H;;Hrﬁg:];a::ﬁ Buasi Buabi, popmbi JuekTpoHHBbIE (L pPOBbLIE)
B pa3i AeATEeJIbHOCTH KOHTPOJIA o0pa3oBaTe/ibHbIE Pecypchl
MpOrpaMmbl Kontpo | Ilpaktu
Bcero JIbHbIC yeckue
padoTbl | pa6oThbI
1 ®usuueckne meroanl | 1 0 0 Omnpoc, TeCT, TOMaITHSISA
U3YyYeHHUsI IPUPOIBI abota, mpakTuIecKas
’ e fmu naf’io paTO Hast bubmorexa HOK
Gora patop https://lesson.academy-
gaMOCT,OHTeJ'IBHaSI content.myschool.edu.ru/03/09
https://file.11klasov.net/10-klass/
paboTa KOHTpOJIbHAS
pabora
2 Kunemaruka. 25 1 2 Ompoc, TecT, JOMAIIHSIS
BpamareasHoe pabota, mpakTHYeCKas
bu6nuorexa LIOK
JABHUKEHUE TBEPI0Tro WK JIabOpaTopHast 1
rena Gora https://lesson.academy-
) SaMOCT,O}ITeJ'IBHaSI content.myschool.edu.ru/03/09
https://file.11klasov.net/10-klass/
paboTa KOHTPOIbHAS
pabora
3 JIMHAMUKA 28 1 2 Ormpoc, TecT, JOMAILHSIs
abora, mpakTu4uecKas
p P bubmuoreka [IOK
W 1aboparopHast
Gora https://lesson.academy-
E aMOCT,O}ITeJ'IBHaH content.myschool.edu.ru/03/09
https://file.11klasov.net/10-klass/
paboTa KOHTPOIbHAS
pabora
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3aKkoHbI 21 Ompoc, TecT,
COXpaHeHHs B JOMallHss paboTa,
MexaHuke. CTaTuka. NpaKkTU4ecKas Win Eggg'?/cl)gse:;n%?;fiemy-
g:ﬁgggﬁgﬁ:ﬁafom’ content.myschool.edu.ru/03/09
https://file.11klasov.net/10-klass/
paboTa KOHTPOJIbHAS
paboTa
OcunoBsl MKT 6 Omnpoc, TecT,
JIOMAIIHSISI paboTa, Bu6muorexa [[OK
gggg;zfsgﬁz gggom https://lesson.academy-
CAMOCTOSTeEHAS > | content.myschool.edu.ru/03/09
https://file.11klasov.net/10-klass/
paboTa KOHTPOJIbHAS
pabora
Temmneparypa. 9 Omnpoc, Tecr,
JHeprust JIOMaIlHss pabora, BuGnuotexa LIOK
TENJI0BOI0 MPAKTHYECKAS HITU hitps:/lesson.academy-
ABMGECHIS nabopatopas pabora, contént.myscilool.edu.m/03/09
MOJICKYL. caMOCTOATCIIbHAA https://file.11klasov.net/10-klass/
paboTa KOHTPOJIbHAS
pabota
YpaBHeHue 14 Ormpoc, TecT,
COCTOSIHUA JIOMaIrHsist paboTa, BuGnuotexa LIOK
HW1eaJIbHOTrO0 ra3a. NpaKkTU4eCcKas Win hitps://lesson.academy-
I'a30BbIe 3aKOHBI naboparopHas padora, contént myscilool oduru/03/09
caMOoCTOATCIIbHAA https://file.11klasov.net/10-klass/
paboTa KOHTpPOJIbHAsI
pabora
OcHoBbI 15 Ompoc, Tecr,
TePMOTUHAMHUKH JOMaIlHss paboTa, Bubmiorexa LIOK
NpaKkTU4ecKas WiIn . i
na6opaTopHas paboTa https://lesson.academy
CAMOCTOSTeEHAS > | content.myschool.edu.ru/03/09
https://file.11klasov.net/10-klass/
paboTa KOHTPOJIbHAS
pabora
DJIeKTPOCTATHKA 19 Ompoc, TecT, bubmoreka [IOK

JIOMaIIHssI pabora,
HpaKTI/I'-IeCKaSI HNIn
smaboparopHas padora,

https://lesson.academy-
content.myschool.edu.ru/03/09
https:/file.11klasov.net/10-klass/
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CaMOCTOATEIbHAS
paboTa KOHTpPOJIbHAsS
pabora

10 3aKkoHbI 13 Ompoc, TecT,
MOCTOSTHHOTO TOKA JOMarlHss paboTa, Bubmiorexa LIOK
NpaKkTU4eCcKas Win https://lesson.academy-
naboparopHas paboTa ps.//lesson.academy
CAMOCTOSTeEHAS > | content.myschool.edu.ru/03/09
https://file.11klasov.net/10-klass/
paboTa KOHTPOJIbHAS
pabora
11 DJIeKTPUYECKH I Ompoc, TecT,
TOK B Pa3JIMYHbIX JOMarIHss paboTa, BuGnuorexa LOK
cpenax MPaKTHYECKAst WK https://] demy-
nabopatopHas paboTa ps-//lesson.academy
CAMOCTOSTebHAS > | content.myschool.edu.ru/03/09
https://file.11klasov.net/10-klass/
paboTa KOHTPOJIbHAS
pabota
12 IIpakTUKyM 10 bu6mmotreka [JOK
https://lesson.academy-
content.myschool.edu.ru/03/09
https://file.11klasov.net/10-klass/
13 Peseps 3
OBILIEE KOJIMYECTBO 170

YACOB 110
ITPOI'PAMME
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TEMATUYECKOE INVIAHUPOBAHUE

11 KJIACC
KosnvecTBo yacoB
Ne n/m H;"fﬁggza];g; Buasi Buasl, popmbl JuiekTpoHHbIE (HU(POBHIE)
B pa AeATeJBLHOCTH KOHTPOJIA o0pa3oBaTe/ibHbIE peCcypChl
MporpaMmbet Kontpo | IIpakTn
Bceero JbHbIE YyecKkue
padoTel | padoThI
1 Ompoc, TecT, foMaIIHssA
MarnuTtHoe noJie 9 0 1 pabota, mpakTU4ecKas
bubaunoreka [IOK
i 1aboparopHast
Bora https://lesson.academy-
I(jaMOCT’OSITeJ'II)HaSI content.myschool.edu.ru/03/09
https://file.11klasov.net/11-klass/
paboTa KOHTPOJIbHAS
pabora
2 DJIeKTPOMArHUTHAS 12 1 1 Ompoc, TecT, JOMaITHSIS
WHIYKIUSI pal60Ta,6 MpaKTHIecKast BuGmorexa LIOK
wim maboparopHast
Gora patop https://lesson.academy-
EaMOCT’OHTeHBHaﬂ content.myschool.edu.ru/03/09
https://file.11klasov.net/11-klass/
paboTa KOHTPOJIbHAS
pabora
3 KoJ1eo : | 36 1 1 0)
0J1e0AHUsI U BOJTHBI mpoc, TeCT, AOMAMHAA | . o 10K
MeXaHHuYecKHe pabota, mpakTu4yecKas
KkoJe0anus (11 iy naboparopHast https://lesson.academy-
aacoB); ora patop content.myschool.edu.ru/03/09
’ P ’ https:/file.11klasov.net/11-klass/
3J1eKTPOMATHUTHBIE CaMOCTOSITeITbHAS
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koJsieoanus (10
4acoB);
NPOMU3BOACTBO,
nepenava u
HCNO0JIb30BAHUE
3JIEKTPHYECKOI
Heprum (4 4yaca);
MEXaHUYECCKUeE
BOJIHBI (5 4acoB);
3JIEKTPOMATHUTHbIE
BOJIHBI (6 4acoB)

paboTa KOHTPOJIbHAS
pabora

Onrtuka; cBeToBbIE 29 Ormpoc, TecT,
BOJIHBI (19 yacoB); JIOMaIlHss pabora, Bu6morexa LIOK
3J1eMEeHThI TEOPUH MPAKTHYECKAS UITH hitps://lesson.academy-
OTHOCHUTEJIbHOCTH (5 naboparopHas padora, contént myscilool edu.ru/03/09
HaCOB); M3TyeHHe CanoCTOATCILHAA https://file.11klasov.net/11-klass/
U CHeKTPpsI (5 paboTa KOHTPOIbHAS
4acoB). pabota
KBanToBasi 11
(¢usuxka: ceeroBbIe Ormpoc, TecT,
KBaHTHI (8 4acoB); JIOMaIrHsist paboTa, Bu6muorexa [IOK
aToMHasi puznka MpaKTHYECKast UITN hitos://lesson. academy-
(5 uacos); pusnka nabopatopnas pabora, cor?te.nt.myscilool.edu}.,ru/03/09
aromuoro sipa (17 CAMOCTOATCIIL AR https://file.11klasov.net/11-klass/
4YacoB); paboTa KOHTpOJIbHAS
3jJieMeHTapHbIe pabora
yacTuubl (3yaca)
AcTpoHoMMuS: 12 Omnpoc, TecT,
COJIHEYHbIE JIOManIHsist pabora, BuGmorexa [TOK
cucrembl (4 yaca); MpaKTHYECKAash WU hitos-//lesson.academy-
CoJTHIIEe U 3Be3/bI (4 nabopatopHas pabdoTa, o 111) tént myscilool o duyru 103/09
]I;aca); crpocne CAMOCTOATCIILHAA https://file.11klasov.net/11-klass/
ceJleHHOI (4 paboTa KOHTPOJIbHAS
yaca) pabora
3nauenue GpU3NKHU 1 Ormpoc, TecT, bubanoreka [IOK

VIS 00BLSICHeHU A

JIoMaITHss padoTa,

https://lesson.academy-
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MHpPa U Pa3BUTHUSA
NPOU3BOANTEIbHBIX
CHJI o01ecTBa

NpaKkTU4ecKas Win
naboparopHas pabora,
CaMOCTOSITEIIbHAS
paboTa KOHTPOJIbHAS
pabora

content.myschool.edu.ru/03/09
https://file.11klasov.net/11-klass/

8 duznuecknii 10 0 10 Omnpoc, TecT,

NPAKTHKYM JIOManrHsist pabora, BuGorexa [JOK
MpaKTHYECKas TN hitos:/] demy-
naboparopHas paboTa ps-//lesson.academy
CAMOCTOSTeEHAS > | content.myschool.edu.ru/03/09

https://file.11klasov.net/11-klass/
paboTa KOHTPOJIbHAS
padora
9 O0o01maroniee 23 00
NMOBTOpPEHHUE
10 Pe3eps 5 0 0
OBHIEE KOJIMYECTBO 170 5 16

YACOB 110
ITPOI'PAMME
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10 KJIACC
KosmmuecTBo yacos ara
Ne T A Buael, popMmsl
wn | €Ma ypoka Be | Kontpoabn | Mpaktuyeck | M3YUEH 1 o000
ero | bie padorel | me paboTHI us
duznyeckne MeToAbl H3YYeHUsI TPUPOAbI
Uto Takoe MexaHuKa
Knaccuueckas mexannka
1. | HeroToHa U rpaHuUIB! €€ 1 0 0
MPUMEHUMOCTH.
I'maBa 1 Kunemaruka. BpamareabHoe 1BH:KeHHe TBEPAOIo TeJia
MexaHU4YeCcKOe IBUKEHUE.
Cucrema orcuéra.
2. 1 0 0 Omnpoc
CriocoOb1 onucanust
3. 1 0 0 Omnpoc
JIBUKCHUS.
Tpaekropus. IIyTs.
Ilepememienue.
4, 1 0 0 Omnpoc
PaBHOMepHOE
IIPSIMOJINHEWHOE IBUYKEHUE.
5. | Ckopocts. VpaBHeHue 1 0 0 Ormpoc
JIBUKEHUS.
[Tpumepsl penienust 3aj1a4 o
6. | Teme «PaBHOMEpHOE 1 0 0
OPSIMOJIVHENHOE NBIDKCHUE)
7 IToBTOpeHue. Penienue 3aaad. 1 0 0 Orpoc
CroxxeHHne CKOpOCTEH.
8 1 0 0
ITpumepsl pelieHust 3aAa4 1o
9 PHMEPBI /e T 1 0 0 Ompoc
TeMe «CIIO)KEHUE CKOPOCTE
MrHoBeHHas U CpeHsIs
10 | CKOpOCTH. 1 0 0
IToBropenue. Pemenue 3amay.
11 1 0 0 Omnpoc
Yckopenue.
12 1 0 0
JIBr>XKeHUE ¢ TTOCTOSTHHBIM
YCKOPEHHUEM.
13 VYpaBHEHHUsI IBU>KEHHUSI C 1 0 0
MOCTOSIHHBIM YCKOPEHHUEM.
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IToBropenue. Pemenue 3aaay.

14 1 0 0 Omnpoc
Ornpenenenue
KUHEMATUYECKUX

15 1 0 0
XapaKTEePUCTUK JIBHIKEHUS C
MTOMOIIBI0 TpadhUKOB
Cso0OogHoe majeHue.

16 1 0 0 Omnpoc
JIBY>KeHHUE C TTOCTOSTHHBIM
YCKOPEHHEM CBOOOTHOTO

17 nmaacHus 1 0 0
IIpumepsl pemienus 3a1ad 1o
TeMme «/IBrmxeHue ¢

I8 | mocrosHuEbIM yekopenuem 1 0 0 Ompoc
CBOOOIHOTO MaICHUD)
JlaGopatopnas padora Nel

19 | «/3ydenue nBuxeHUA Tena, 1 0 1 Ha66 oparopras
OpPOIIIEHHOTO TOPU30HTAIBHOY pabora
PaBHOMEpHOE NBMKEHUE TOUKH

20 | MO OKPY>KHOCTH. 1 0 0
IToBTOopenue. Pemenne 3agad.

21 1 0 0 Omnpoc
Kunemarrka abCcoIIOTHO

22 | TBEépOOroO TEna. 1 0 0
[Tpumepsl perieHus 3a1a4d mo

23 | Treme «Knnemarnka 1 0 0
a0COFOTHO TBEPIOTO TEiIay
JlaGopatopHas pabota Ne2 a6

24 | «3ydyeHue NBUKEHUS TeEa 10 1 0 1 a6 OpatopHai
OKPY>KHOCTH» pabota
IToBTOopenue. Pemenne 3agad.

25 1 0 0

26 KonrtponpHas pabora Nel 1 1 0 Konmponvnasn
o TeMe «KnHeMaTHnka» paboma

I'maBa 2 3akonnl Mmexannku HeroTtona

27

OcCHOBHOE yTBEpXKACHHE
MEXaHUKH.
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Cwuita. Macca. Equanusl maccel

28 0 0
29 ITepseiit 3akoH HeroToHA 0 0
Bropoii 3akon HeroToHa.
30 0 0 Omnpoc
[TpuHIMIT Cyneprno3uiuu CUil
31 0 0
IIpumepsl pemenus 3anad 1o
32 | reme «Bropoii 3akoH 0 0
Hsrorona»
Tperuit 3akoH HproToHA.
33 0 0 Omnpoc
['eouenTpuueckas cucrtema
orcucra
34 0 0
[IpyuHIUIT OTHOCUTENBHOCTH
35 | I'anunes. TaBapuaHTHBIEC U 0 0
OTHOCHTEJIbHBIC BETUIMHBI
36 IToBTOpenue. Pemenne 3agad. 0 0 Ompoc
I'maBa 3 Cuiibl B MEXaHUKe
37 Cunel B Ipupoe. 0 0
Cuiia TSXKeCTH U cuiia
BCEMHUPHOTO TATOTEHUSI.
38 0 0 Ompoc
Cuita TsSKeCTH Ha Apyrux
39 | mmanerax 0 0
[Ipumeps! pemieHus 3a1a4d mno
40 | reme «3aKOH BCEMUPHOTO 0 0 Ormpoc
TATOTEHUS»
[IepBas kocMuueckas
CKOPOCTb.
41 0 0
IIpumepsl pemienus 3anad 1o
42 | reme «IlepBas kocMuueckas 0 0
CKOpPOCTb»
43 Bec. HeBecoMocTs. 0 0 Ompoc
Jedopmarust 1 CHITBI
44 | ynpyroctu. 3akoH ['yka. 0 0
[Ipumeps! perienus 3aiaq no
45 | reme «Cuiibl ynpyrocTtu. 3akoH 0 0 Onpoc

I'yka»
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IToBTOpeHnue. Pemienue 3anad.
46 0 0
JlaboparopHas padora Ne3 a6
47 | «3mepenue KECTKOCTH 0 1 a6 OpaTopHad
MPY>KUHBD) pabota
Cuiibl TpeHUS
48 P 0 0
IIpumepsl pemienus 3anad 1o
49 | Teme «Cuibl ynpyrocTy. 0 0
CHIbl TPEHUSDY
Cunbl conpoTUBIIEHUS TPU
JBUKEHUU TBEPIIBIX TEI B
50 | sumkoctax u rasax. 0 0 Ompoc
IToBropenue. Pemenue 3anau.
51 0 0
JlaboparopHas pabora Ned
patopHas p JlaGopatopHas
52 | «3mepenue kodddunrenta 0 1 aGoTa
TPEHUSI CKOJILKEHHS P
IToBTOpenue. Pemenne 3agad.
53 0 0 Omnpoc
KonTponbnas padora Ne2 K
54 | no teme: «/luHamuka» 1 0 OHTPOJIbHAA
pabota
I'naBa 4 3akoHbI coxpaHeHus1 B Mexannke. Ctaruka
HNmMnynsc mMarepuanbHOR
55 | Touku. 3aKOH COXpaHEHUSs 0 0
UMITYJbCA.
[Tpumeps! perieHus 3a1ad no
56 | Teme «3aKOH COXpaHEHUS 0 0 Omnpoc
UMITYJIbCa)
Ycnexu B OCBOGHUU
57 | KOCMHUYECKOI0 IPOCTPAHCTBA 0 0
Penrenue 3amau.
58 CamocrostenbHas pabora 0 0 CamocrosiTenbHa
g paboTa
59 Mexanuyeckasi paboTa u 0 0
MOIIHOCTh CHJIBI
Oueprusi. Kunernueckas
60 p 0 0 Omnpoc
SHEprusl.
IIpuMepsl pemienus 3anad 1o
61 | teme «Knunernueckas sHeprus 0 0
U €€ N3MEHECHUEY
PaGora cuibl TSKECTH U CUITBI
62 | ynpyroctu 0 0 Omnpoc
[ToreHumanbHast SHEPTHUSL.
63 0 0
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IToBropenue. Pemenue 3aaay.

64 0 0 Omnpoc
3aKOH COXpaHEHUs SHEPTUHU B
65 | MexaHHKe. 0 0
Pabota cuibl TATOTCHUS.
66 | IlorennmanbHas 3HEPTHS B 0 0
0JIE€ TATOTEHUS
[Ipumeps! perienus 3aiaq no
teMe «KnHeTnueckas sHeprus
67 | u eé u3meneHue» 0 0 Ompoc
JlaGopatopnas padota Ne5
«3ydenue 3akoHa COXpaHEHUS JlaGopatopHasi
68 | Mexammueckoil SHEprumy 0 1 pabora
IToBTOpenue. Pemenne 3agad.
69 0 0 Ompoc
OcHOBHOE ypaBHEHUE
JIMHAMUKH BpaliaTeIbHOrO
70 | xBmwxenus 0 0
I'maBa 5 PaBHoBecne a0COJIIOTHO TBEPIABIX TeJ
PaBHoBecue Ten. MomeHT
71 | cuibl. YcnoBus paBHOBECHS 0 0
TBEPOrO TeEna.
JlaGopatopHas padota Ne6
7 «/3ydenne paBHOBECHS Tesa 0 1 JlaboparopHas
MO/ IEMCTBUEM HECKOIBKHUX pabora
CUII»
IToBTOopenue. Pemenne 3agad.
73 0 0 Omnpoc
KontponbsHnas pabora Ne 3 K
74 | no Teme: «3aKOHBI COXpaHEHUS 1 0 Oé{ TPOJIbHAA
B MEXaHUKE» pabota
I'maBa 6 OCHOBBI MOJIEKYJIAPHO-KHHETHYECKOH TeOpUH
[Touemy TernoBbIC SIBICHUS
M3Y4aloTCsl B MOJIEKYJISIPHOM
75 busnke 0 0
OCHOBHBIE TIOJIOKEHUS
76 | MONEKYIAPHO-KMHETUYECKON 0 0
TEOPHH.
[Ipumeps! pemienus 3a1ad 1o
77 | Teme «OCHOBHBIC TTONOKCHUS 0 0 Omnpoc

MKT»
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IToBropenue. Pemenue 3aaay.

78 0 0 Omnpoc
bpoyHOBCKOE IBH>KEHHE.
79 0 0
Cuibl B3aMOJICHCTBUSA
Mouiekyn. CtpoeHue
ra3000pa3HbIX, KUAKUX U
g0 [ LA3000P > KHA 0 0
TBEPIBIX TEII.
Kpucrammyeckue Tena.
AmopdasbIe Tea.
ImaBa 7 MoJiekyasipHO-KMHETHYECKAasA TEOPHUS MAeAJTBLHOIO0 ra3a
OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETHUYECKOM
81 TEOPHH Ira30B 0 0
[Ipumeps! pemieHus 3a1ad 1mo
teMe «OCHOBHOE ypaBHEHHUE
82 Yp v 0 0 Omnpoc
MOJIEKYJISIPHO-KMHETHUECKOM
TEOPHUH»
IToBropenue. Pemenue 3aaay.
&3 0 0 Omnpoc
Temneparypa u TEIIoBoe
84 | paBHOBecHE. 0 0
Onpenenenue TeMneparypsl.
35 DHEprus TEMIOBOTO JBUKEHUS 0 0
MOJIEKYII
IToBropenue. Pemenue 3amay.
86 0 0 Ompoc
N3mepenne ckopocTH MOJIEKYIT
rasa.
87 0 0
[Ipumeps! pemenus 3a1aq 1o
TeMe «DHeprus TEIiI0BOro
88 | nBuxenus MOJIEKYI» 0 0
KonTponbhas padota Ned4 no K
89 | teme: «MonekynspHas | 0 Oé{Tp OJIbHAA
buznka» pabora
I'maBa 8 YpaBHeHHe COCTOSIHUS UA€AJTbHOT0 ra3a. ['a3oBbie 3aKOHBI
YpaBHEHHE COCTOSTHUS
90 | uaeanbHOTO rasa. 0 0
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[Ipumeps! pemenus 3a1aq 1o

91 | Teme «YpaBHEHHUE COCTOSIHUS 1 0 0 Omnpoc
UJICAJIBHOTO Ta3a»
I'a30BbIE 3aKOHBI.

92 1 0 0
IIpumepsl pemenus 3anad 1o

93 | Teme «I'a30BBIC 3aKOHBI 1 0 0 Omnpoc
[Ipumeps! perienus 3aiaq no
teme «Ornpenenenue

94 1 0 0
napaMeTpoB rasa no rpaduxam
M30MPOLIECCOBY»
[ToBTOpenue. Pemenne 3anay.

95 1 0 0 Ompoc
JlaGopatopuast No7

96 «JKCIepUMEHTAJIbHAS 1 0 1 JlaboparopHas
MPOBEPKA 3aKOHA pabora
I'eii-JIroccakay

I'maBa 9 B3auMHbIe npeBpaleHusl JKUAKOCTEH U ra3oB

Hacwpiennsiit nap.

97 1 0 0
JlaBiieHME HACBIIEHHOIO Mapa

98 1 0 0 Onpoc
Bnaxnocts Bo3ayxa.

99 1 0 0

10 [Ipumeps! perienus 3aiaq no

0 teme «HaceIienHsi nap. 1 0 0
BnaxHocTtb BO3yxa»

10 Pemenune 3agau « BaaxkHOCTEY

1 1 0 0 Ompoc

10 Kpucrannuueckue u

) aMop(QHbIC Tea 1 0 0

10 IToBropenue. [loaroroBka k

3 KOHTPOJBHOM paboTe. 1 0 0

10 KontponbsHas pabora Ne5 K

4 | 1o Teme: «l"a3bl, )KUJIKOCTHU U 1 0 Oé{ TPOMIbHAA
TBEPABIE TETA pabota

I'naBa 10 OCHOBBI TEPMOAMHAMUKHT

10 BryTpeHHss 3HEeprusi.

s 1 0 0

10 Pemenue 3amay.

6 1 0 0 Omnpoc
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Pabota B TepmMoarHaMuUKe.
10 1 0 0
7
10 [Ipumepsl pemienus 3anad 1o
] TeMme « BHyTpeHHsIs1 SHeprusl. 1 0 0
PaGora»
10 ®Da3oBble IEPEXOBL.
9 YpaBHeHHe TerioBOro Oanmanca | 1 0 0 Ompoc
1 [Ipumeps! perienus 3aiaq no
o | Teme «YpaBHEHHUE TEIUIOBOTO 1 0 0
OamaHcay
IlepBblii 3ak0H
111 | TepMOTMHAMUKH. 1 0 0
1 [IpumeHeHune nepBoro 3akoHa
> TEPMOAUHAMUKH K Pa3JIMYHBIM 1 0 0
IIPOLIECCaM.
1 [Ipumepsl penienust 3a1a4 o
5 | Teme «IlepBblii 3aK0H 1 0 0 Omnpoc
TEPMOTUHAMUKI
1 Bropoii 3akoH TepMOIMHAMHUKHI
4 1 0 0
1 Pemntenue 3agau
5 1 0 0 Omnpoc
[IpuHIMIT EHCTBUSA TEIIOBBIX
11 o
5 neurareneit. KITI TemioBbeix 1 0 0
JBUTaTEICH.
IIpumepsl pemienus 3anad 1o
11
7 teme «KIIJ] TemnoBsix 1 0 0
aBUTrarenein
1 [ToBropenue. Pemenue 3anau.
] 11 0 0 Omnpoc
1 KonTponbhas pabora Ne 6 K
o TeMe: « TepmonnHamMuKay 1 0 OHTPOJILHAA
9 pabora
I'napa 11 JieKTpocTaTHKA
DJNeKTPUYECKUI 3apsi U
| | 2TEMEHTapHbIE YACTHUIIBI. 3akoH
0 | coxpaHemus snekTpuieckoro 1 0 0
3apsa.
12 3axoH Kynona. Ennnuna
|| >exTpueckoro sapsna 1 0 0 Ompoc
12 [Ipumepsl pemieHus 3a1a4 mno
5 | Teme «3akoH Kynonay» 1 0 0
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bimskoneicTBue U IeiCTBUE

132 Ha PacCTOSHUU 1 0 Omnpoc
12 DneKTpuyecKoe moJe.
1 0
4
12 Hamnpsxénnocts
5 | 2MeKTPHYECKOro Mous. 1 0 Ompoc
CuiioBbI€ JIMHUU
12 [Tone Toueynoro 3apsina u
¢ | 33PWDKCHHOIO IIapa. [TpuHnmn 1 0
CYNEpIO3ULINU MONEH
12 [Ipumepsl perieHus 3a1a4 mno
7 teme «3akoH Kymona» 1 0 Omnpoc
12 [IpOoBOOHUKH U TUAIEKTPUKHU B
g | IEKTPOCTATHYECKOM TIOJIE. 1 0
[ToTeHManbHas SHEPTUs
12 | 3apspKeHHOrO Tena B 1 0
9 | omHOpOIHOM
AIEKTPOCTATHUECKOM T0JIE
13 [Torenuman
0 JJIEKTPOCTATHUECKOTO I10JIS U 1 0 Omnpoc
Pa3HOCTh MOTEHIINAIOB
13 IToBropenue. Pemenue 3anay.
1 0
1
CBsi3b MEXTY
HANPSIAKEHHOCTHIO
13 | anexkTpocTaTuyecKoro nois u 1 0 Ompoc
2 | pa3HOCTBIO NOTEHIIMAIOB. P
OKBUINOTEHIIUAIIbHBIE
TTOBEPXHOCTH.
[Ipumepsl pemieHus 3a1a4d mno
13 | Teme «llorenunan | 0
3 | anexTpocTaruyecKkoro noss u
Pa3HOCTb MOTEHIIMATIOBY
13 DNEKTPOEMKOCTh. EMHUIIBI
4 anekTpoeMkoctu. Konpencarop 1 0
13 OHeprus 3apsyKEHHOTO
s KoHzaeHcaropa. [Ipumenenue 1 0
KOHJIEHCATOPOB.
[Ipumeps! pemenus 3a1aq 1o
13 | TeMe «DnEKTPOEMKOCTb. 11 0 Opoc
6 | DHeprus 3apsHKEHHOTO p
KOHJICHCATOPa»
13 [ToBropenue. Ilonroroska k
7 KOHTPOJIBHOM padoTe.
13 Kontponbhas pabota Ne 7 mo K q
TeMe: «DIEKTPOCTaTHKAY 1 1 OHTPOJIbHA
8 pabota
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I'maBa 12 3aKOHBI MOCTOAHHOTO TOKA
Onektpuyeckuii Tok. Cuia
13 TOKA. 0 0
9
3akoH Oma Ju1sl y4acTKa LEenu.
1(;1 ConpoTHuBIICHHUE. 0 0 Omnpoc
DNEeKTpUYECKUE 1IEeTH.
14 | IlocnemoBareabHOE U 0 0
1 | mapamienbsHOE COCTUHECHHE
TIPOBOJIHMKOB.
[Tpumepsl perieHus 3a1ad 1mo
teme «3akoH Oma.
14
2 ITocnenoBarensHOE U 0 0 Ompoc
napajuieJIbHOE COeIMHEHHE
ITPOBOTHUKOB)
JlaGoparopHast pabota Ne§
14 | «IlocnemoBatenbHOE U 0 1 JlabGopatopHas
3 | mapamienbHOE COeNUHEHUS pabora
IIPOBOTHUKOBY.
PaboTa 1 MomHOCTH TOKA.
14 0 0
4
IToBTopenue. Pemenne 3agad.
14 0 0
5
DNEeKTPOJABIKYILAS CUJIA.
14
6 0 0 Ompoc
14 3axon OMa 1J1s IOJTHOM LIeTH.
7 0 0
[Ipumeps! pemienus 3a1aq 1o
14 | reme «PaboTra 1 MOIIHOCTH
N 0 0 Ompoc
8 | Toka. 3akon Oma a1 mosHOM
ST
JlaboparopHas pabora Ne9
14 | «3mepenue JIC u 0 1 JlaGopatopHas
9 | BHyTpeHHero conpoTUBIEHUS pabora
HMCTOYHHKA TOKA
[ToBTopenue. [lonroroBka k
105 KOHTPOJIBHOM padore. 0 0
KontponwsHas pabora Ne8
15 0 TeMe: «3aKOHBI 1 0 KonTponrHas
1 MTOCTOSTHHOTO TOKa) pabora
I'naBa 13 DleKTpUYEeCKHH TOK B pa3jIMYHbIX cpegax
DneKkTpudecKasi MpOBOAUMOCTD
15 | pa3nuYHBIX BEIIECTB. 0 0
2 | DnexTpoHHas IPOBOJUMOCTD

MCTAJIJIOB.
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15 3aBUCUMOCTb CONPOTUBIICHUS
3 | HPOBOIHHKA OT TEMIICPATYPbI 1 0 0
CBepXIPOBOJIMMOCTh
15 DNEeKTpUYECKUi TOK B
4 JKUJIKOCTAX. 3aKOH 1 0 0 Onpoc
AIIEKTPOIIN3A.
[ToBropenue. Pemenue 3anau.
15 I 0 0
5
DJEeKTPUUYECKHI TOK B Ta3ax.
15 HecamocTosrenbHblil 1
6 CaMOCTOSITEJIbHBIN pa3psi/ibl. 1 0 0
[Imasma
15 [Ipumeps! pemenus 3anad 1o
5 | Teme «ONEKTPUYIECKHUI TOK B 1 0 0 Ompoc
pa3IMYHBIX Cpeaax.
14 ®usnyeckuii npakTukym 10 yacos
[Ipaktuyeckas padora Nel
«MccnenoBanue COOTHOIICHUS
15 nepeMeLICHUH IIpU 1 1 Hpaxriieckas
8 peMetl p pabota
PaBHOYCKOPEHHOM JIBUKCHHI
[TpaxTuueckas padora Ne2
«Omnpenenenre HaYaIbHON
15 | ckopocTH BbLIETa CHApsaa U 1 1 [Mpaktrueckast
9 | naneHOCTH ero nosera npu pabora
TOPU30HTAILHOU CTPeNnbOe)
[TpakTruueckas padota Ne3
16 | «3mepenue ko3¢ dunrenta 1 1 [IpakTuueckas
0 | Tpenus crombKeHMSD) pabota
[TpakTrueckas padora No4
16 | «OnpeneneHue 4ucia MOJICKYI 1 1 [IpakTnueckas
1 | B MeTammrueckoM Tese» pabora
[TpakTrueckas padota Ne5
16 . [IpakTuyeckas
«3mepenue ynenbHOU 1 |
2 pabora
TEIJIOEMKOCTH BELLIECTBAY
[Tpaktuueckas padora Neb
16 IIpakTrueckas
«ccnenosanme 1 1
3 pabota
M30TEPMUYECKOT0 MPOIIECCay
16 [TpakTuaeckas padora Ne7 pax «
4 OnpeneneHue 3IEKTPOEMKOCTH 1 1 %a THHecKast
KOHJICHCATOPa» pabota
16 [MpakTuaeckas padora No§ Ipax a
OmnpeaeneHne BIaXKHOCTH 1 1 PaKTHHCCKasd
5 pabota
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[IpakTnueckas padora Ne9

16 | «Mccnenoanue 1 IIpakTrueckas

6 | dporopesucropar pabora
[IpakTuueckas padora NelO

16 [IpakTrueckas
«OmnpeneneHue yaeabHOTO 1

7 pabota
CONPOTHUBJICHUS TPOBOJHUKA»

16 Pesepn 1

8

16 Pezepn 1

9

17 Peseps |

0
OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME 170 8
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YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
I’ 4. Mskumes, b.b. byxosuer, H.H. Corckuii «®usnka 10 knacc: yaeOHHUK 11s

00111e00pa3oBaTeNbHBIX YUPEXKICHU: 0a30BbIH U IPODUIBLHBINA YPOBHUY,
«IIpocseuieHue»

l.

2.

METOANYECKHUE MATEPHUAJIBI JIJI51 YUUTEJISA
3anayHuK 171 001eo0pa3oBarenbHbIX yupexaeHuil. dusuka 10 kimace. JI.O.
I'ennenmreiin, JI.A. Kupuk, .M. I'enbdrar. M.: Muemosuna, 2010.
Kupuk JI.A., I'enpenmreitn J1.9., Jux FO.U. ®uszuka. 10 ki1.: Meroguueckue
Marepuaisl 1y yuurend.- M.: Unekca, 2005.

. PeimkeBuu A.Il. ®usuka. 3amaunuk. 10-11 ki.: [TocoOue mis

ob1eoOpa3zoBarenbHbIX yuel. 3apeaeHuit.- M.: JIpoda, 2002.
Mapon A.E., Mapon E.A. @u3zuka. 10 kiacc: [uaakTuyecKue marepuanbi- M.:
Hpoda, 2005.

. Kupuk JI.A. ®uzuka 9-11: CamocTosTeIbHBIE U KOHTPOJIbHBIE PA0OTHI

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET

SNh W=

N

9.

XKusast puzuka: oOyuaromas mporpamma, http:// www.int-edu.ru/soft/fiz.html
VYpoku pusuku ¢ ucnonbzoBanueM Mutepuera. http://www.phizinter.chat.ru/
®usuka.ru. http://www.fizika.ru/

®dusuka: koyuekus onbIToB. http://experiment.edu.ru/

®du3urka: 7IEeKTPOHHAS KOJUTCKIIUS

onbITOB. http://www.school.edu.ru/projects/physicexp

Kararnor cceutok Ha pecypchl o pusnke http:/ www.ivanovoe.ac.ru/phys
becnuarHpie o0yyaroiue nporpaMmsl o

¢busuke http://www.history.ru/freeph.htm

. JIaGoparopnsie paboThI 1o usuke. BupryanbHbie 1a00paTopHbIS

pabotsl. http://phdep.ifmo.ru
AHuManus puznyecKux nporeccoB oObsicHeHusIMU. http://physics.nad.ru

10.®uznueckas sunukinoneauns http:// www.elmagn.chalmers.se/%7eigor

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

CrpaBouHble TaOIHIIBI, HOYTOYK, IPOEKTOP, IMEKTPOHHAS MTaHEeh, KOMILIEKT

obopynoBanus 11 EI'D
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