MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3MKe HA ypOBHE cpeaHero oOmero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJIOKEHUW M TpeOOBaHWUN K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTEIbHOU
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yu€roMm (denepanpbHO paboueit
nporpaMMbel BoctuTanuss W KoHnenmuu mnpenomaBaHusi y4eOHOro mnpeamera «®Dusukay B
oOpa3oBaTeNnbHBIX oOpraHu3amusx Poccuiickoit  ®exepannu, pealn3yIONMX  OCHOBHBIC
00pasoBaTebHbIC TPOTPAMMBIL.

[Iporpamma 1o ¢Qusuke ompenenser o0sA3aTeNbHOE MPEAMETHOE  COAEpKaHUeE,
YCTAHABJIMBAET PEKOMEHIYEMYIO IOCJIEIOBATEIBHOCTh M3YUYEHUS TEM U Pa3/eioB yueOHOTO
npeaMera ¢ yuy€TOM MEXKIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€H, JIOTHMKH Yy4eOHOTro
mpoiiecca, BO3PAaCTHBIX OCOOCHHOCTeW oOyuwatomuxcs. Ilporpamma mo ¢Qusuke maér
IpEJICTaBICHUE O LESIX, COJAEp)KAaHUM, OOIIel cTpaTeruu oOydeHUs, BOCIIUTAHUS U Pa3BUTHUS
o0yyaromuxcst CpeacTBaMu yueOHoro npenmeta «Pusnka» Ha yriyOaéHHOM ypoOBHe.

Wzyuenue kypca ¢usuku yriayOn€HHOrO YpOBHS TIO3BOJISIET peaju30BaTh 3a/adyd
npodeccCHoHaNbHOM OpPHEHTAllMK, HANpPaBIE€HO HAa CO3JaHUE YCJIOBHM NJIsl MPOSBIEHUS CBOMX
UHTEJJICKTyaJIbHBIX Y TBOPYECKHUX CIOCOOHOCTEH KaXIbIM OOYyYarolIuMmcsi, KOTOpbIE
HEOOXOIUMBI Ui  TPOJNOJDKEHHsT O0Opa3oBaHUs B OpraHM3alusAx Mpo(hecCHOHAIBHOTO
00pa30BaHus M0 Pa3IMYHBIM (PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIICIUAIEHOCTSIM.

B mporpamme mno ¢usmke ompenensiorcs MIIaHUPYEMBbIE Pe3ysbTaThl OCBOCHHS Kypca
Gu3MKM Ha YpOBHE CpeaHero oOmero o0pa3oBaHUA: JWYHOCTHBIC, METANpPEeIMETHBIC,
npeaMeTHbIe (Ha yriayOnéHHOM ypoBHE). HaydHO-METOH0I0THYecKOl OCHOBOM sl pa3paboTKu
TpeOOBaHUI K JMYHOCTHBIM, METANPEIMETHBIM M IPEIMETHBIM pe3yibTaraM O0ydaromuxcs,
OCBOMBIIUX MPOrpaMMy 1o (U3HKE Ha YPOBHE CPEAHETO 001Iero oOpa3oBaHus Ha YIIIyOJIEHHOM
YpOBHE, SIBIISIETCA CUCTEMHO-ESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o (hu3uKe BKIIIOYAET:

IUTAHUPYEMbIE PE3yJbTaTbl OCBOCHHUS Kypca (pM3MKM Ha YriyOJEHHOM ypOBHE, B TOM
YHClie IPeIMETHbIE PEe3YyJIbTaThI MO rojilaM 00y4eHus;

coJiepkanue yuebHoro npeamera « u3nkay» 1Mo rojam o0yyeHusl.

[Iporpamma 1o ¢u3uke HMeeT MNPUMEPHBIN XapakTep M MOXET OBITh HCIOJIb30BaHA
YUUTENSAMHU (PU3UKH JUIsI COCTABJICHUS! CBOMX PabOYUX MPOTrPaMM.

[IporpaMmma 10 (u3MKE HE CKOBBIBAET TBOPYECKYI0 WHHUIMATUBY YyUHMTENIeH U
MPEIOCTABIAET BO3MOXHOCTU [UIsl pealu3aldd pPa3lIMYHBIX METOJWYECKHUX TOJIXOAO0B K
IpenosiaBaHuio (U3UKU Ha YrIIyOJEHHOM YPOBHE MpPU YCIOBHHM COXpaHEHUs 00s3aTeNbHOM
4acTu COep KaHUs Kypca.

®u3uKa Kak Hayka 0 HanboJjee O0IIKX 3aKOHAX MPUPObI, BHICTyIAsl B KAUeCTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpY’KalolleM MHpE.
[IkonbHBI Kypc (QHU3UKH — CHCTEMOOOPA3YIOUIMM Uil E€CTeCTBEHHO-HAYUHBIX Y4EOHBIX
IPEMETOB, IOCKOJIBKY (PH3HMUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SBICHUN, U3y4aeMbIX
XuMuen, Ouosnoruel, pusnueckor reorpadueit m acrpoHommueit. Mcmonp3oBaHUe W aKTHBHOE
npuMeHeHne (DU3UYECKUX 3HAHWM OIPEACIIUIO0 XapakTep M OypHOE pa3BHUTHE pa3sHOOOPa3HBIX
TEXHOJIOTUH B cdepe DHEepPreTHKH, TPAaHCIOPTa, OCBOEHHUS KOCMOCA, IIOJyUYEHHs] HOBBIX
MaTepHajoB C 3aJaHHBIMU CBOWcTBaMH. M3yueHue (U3MKM BHOCHUT OCHOBHOHM BKJIax B
GbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MuUpa oOydJaromierocs, B (OpMHpPOBaHUE
YMEHHM PUMEHATh HAYYHBIH METO/] IO3HAHUS MTPH BBITTOJHEHUU UMH YUEOHBIX UCCIIEJOBAHUMN.



B ocHoBy kypca pu3nku Ha ypoBHE CpeaHETO oOIIero oopa3oBaHMs MOJIOKEH PSII UICH,
KOTOPBbIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 TOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM C HEN KypC SIBIISETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepuaj U3 BCeX pa3AesioB (M3HMKH, BKIIOYAET KaK BOMPOCH! KJIACCHYECKOH, TaK U
COBPEMEHHOM (PU3UKH.

Hoea zenepanuzayuu. B cooTBEeTCTBMM C HEil Mmarepuan Kypca (QHU3UKH OO0BeAMHEH
BOKpPYT (pu3mueckux Teopuil. Benymum B Kypce siBisiercss (hOpMUpPOBaHHE IMPEICTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BELIECTBE U MOJIE.

Hoen cymanumapuzayuu. EE peanuszanus mpeanoyiaraeT UCMoIb30BaHNE T'YMaHUTaApHOTO
noTeHIMana GU3NIECKOl HayKH, OCMBICIICHUE CBS3M Pa3BUTHUS (PU3HMKH C pa3BUTHEM OOIIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKHUMHU MTPOOIeMaMu.

Hoea npuxnaonou Hnanpagiennocmu. Kypc ¢Gusuku  yriryOJI€HHOTO — YPOBHSI
IpeJnoiaraeT 3HaKOMCTBO € IIUPOKUM KPYTOM TEXHUUYECKHUX U TE€XHOJIOTUYECKUX MPHUII0KEHUN
U3yYEHHBIX TeOpuil U 3aKoHOB. [Ipu 3TOM paccMmarpuBaroTCs Ha YpOBHE OOIIMX MPEICTaBICHUN
U COBPEMEHHBIC TEXHUYECKHE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3Konocuzayuu peann3yeTcs MOCPEICTBOM BBEACHUS DJEMEHTOB COJIEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOjIemMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKke 00CyKAeHUs IPo0IeM pallMOHAIBHOTO MPUPOIOTIONB30BAHUS U
HKOJIOTUUECKOM Oe30MacHOCTH.

OcBoeHue copepKaHus MPOTrpaMMbl MO (PU3HUKE JOIKHO OBITh MOCTPOSHO Ha MPUHIUIAX
CUCTEMHO-/IeITEeIbHOCTHOTO noaxoAa. Jyig Gu3uku peanuzanus STUX IPUHLUIIOB 6a3upyeTcs Ha
UCIIOJIb30BAHUHM CAaMOCTOSITEJIBHOTO HKCIEPUMEHTa KaK IOCTOSIHHO JeHcTBYromero (Qakropa
yuebHoro mponecca. /[lig yriyOn€HHOrO YpOBHS — 3TO CHCTEMa CaMOCTOSITEIBHOTO
YUYEHUYECKOT0 HKCIEPUMEHTa, BKIIOYAIOMIETO (PPOHTAIbHBIE YUYEHHYECKHE OMbIThl MpHU
W3YYEeHUH HOBOTO MaTepHasia, JlabopaTOpHbIe paboThl W pabOThl MpakTukyma. [lpu sTOM
BO3MOXHBI /IBa crioco0a peain3auu GU3MUECKOro MpakTUKyMa. B mepBoM ciiyyae MpakTHKyM
npoBoguTcs au60 B koHue 10 u 11 kmaccoB, n1ub0 mocie MmepBoro M BTOPOrO MOJIYTOAMHA B
KaXIOM U3 3TUX KiaccoB. BTopoii cmoco0 — 310 mHTerpanusi paboT MpakTUKyMa B CHUCTEMY
1a00paTOPHBIX pabOT, KOTOPHIE MPOBOJSATCA B TpoIlecce M3ydeHus pasaena (temsl). [Ipu sTom
1oJ paboTaMH MPAKTUKyMa MOHUMAETCS CAMOCTOSITETIbHOE UCCIIEI0BaHUEe, KOTOPOE POBOJUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BHU/Ia O€3 MOIIaroBOi MHCTPYKIHH.

B nmporpamme no usuke cucremMa yYeHHYECKOTO SKCIEPUMEHTA, JTAOOPAaTOPHBIX padoT u
MPaKTUKyMa MpeCTaBlIeHa eIUHBIM NepeuHeM. BrIOop TeMaTHKu Ui 3TUX BUIOB YUYEHUUECKHX
NPaKTUYECKUX PAa0OT OCYIIECTBISICTCS Y4aCTHHUKaAMH 0Opa3oBaTEIbHOIO Mpolecca MUCXOIs U3
0COOEHHOCTEH TOYpOYHOrO IJTAHWPOBAHUS U OCHalleHus kabuHera ¢usuku. [lpu s3TOM
oOecrieunBaeTcs OBJaJieHHE OOYYaIOIUMUCA YMEHHSIMH TMPOBOJAUTH MpPSIMble M KOCBEHHbBIE
U3MEpEHUs, UCCIICOBAHMS 3aBHUCUMOCTEN (M3UYECKUX BEJIMYMH M TOCTAHOBKY OIBITOB IIO
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bonbmioe BHUMaHNE yNeNsAeTCsl pEIIeHUI0 PacUETHBIX M KaueCTBEHHBIX 3aj1ad4. [Ipu sTom
JUIsL pacu€THBIX 3a7]ad IMPUOPUTETOM SIBISIOTCS 3a/laydl C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
buznyecKkoil MoJIesbI0, MO3BOJISIIOIINE MPUMEHATh U3YUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO paslena Kypca, Tak M MHTETpUpYys MPUMEHEHHE 3HAHWN M3 pas3HbIX pas3zaeinoB. s
Ka4eCTBEHHBIX 3a/lay TMPHOPUTETOM SIBISIOTCS 3aJaHUsl Ha OOBsSCHEHHE/TIpECKa3aHHe
MpPOTEeKaHUsl (PU3UYECKUX SIBICHUI M IMPOIECCOB B OKPYKAIOIIEH JKU3HU, TpeOyromue BeIOOpa
buznyecKoil MoAenu Al CUTYalluu IPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.



B coorBerctBum ¢ TpeboBaHusmu DPI'OC COO Kk MarepuasbHO-TEXHUUYECKOMY
o0ecrieyeHnI0 y4eOHOro mpouecca Kype (pu3uku yriyOnEéHHOro ypOBHS Ha YPOBHE CpPEIHEro
oOmiero o0Opa3oBaHUs JIOJDKEH H3ydaThCsl B YCIOBHSX NpeIMETHOro kabOuHera. B kabunete
(bU3MKN TOJDKHO OBITH HE0OX0aMMOe JabopaTopHOE 000PYIOBAHUE TSI BHITTOTHEHUS YKa3aHHBIX
B MporpaMMe Mo (PU3HMKE YUEHUUYECKHX OIBITOB, JIJAOOPATOPHBIX PabOT U pabOT MPAKTUKyMa, a
TaKXe JIeMOHCTPAIlMOHHOE 000pyAOBaHHE.

JleMoHCTpalMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUHM C IMPHHLIUIIOM
MUHUMAJIBHON TOCTaTOYHOCTH M 00€CleYrBaeT MOCTAHOBKY IMEPEUMCIICHHBIX B MPOrpaMMe MO
¢bu3rKe KIIOYEBBIX JIEMOHCTpAIMil Al UCCIEJOBAHMUS H3y4YaeMbIX SIBJICHHM M IPOIIECCOB,
IMIOUPUYECKUX U PYHIAMEHTATHHBIX 3aKOHOB, UX TEXHHUYECKUX TPUMEHEHUH.

JlaGopaTtopHoe 00OpyZOBaHUE ANl YUYEHHUECKUX IMPAKTHUYECKUX paboT ¢opmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecredynBaeTcss B pacyéTe OJHOTO KOMIUIEKTa Ha ABYX
oOyugaronuxcsi. TemMaTHueckue KOMIUIEKTHI JIa0OpaTOpHOTO 0OOpYIOBaHUS IOJIKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUHM AHAJOTOBBIX W LU(POBBIX NPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUE HU(DPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU TEISIMU U3y4YeHUs (PU3UKH B 00111eM 00pa30BaHHUM SBJISIOTCS:

dbopMupoBaHUE UHTEpECA U CTPEMIICHUS O0YYAIOMINXCs K HAYYHOMY M3YYEHUIO IPUPOIBI,
pa3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BuUTHE TPEACTABICHUH O HAy4YHOM METOA€ TMO3HaHUs U (HOpMHUpPOBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPY KAIOLIUM SIBICHUSM;

dbopMupOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa M3y4YEeHUsT OCHOB CTPOEHUS
MaTepuH U (PyHIAMEHTAIBHBIX 3aKOHOB (PH3HKH;

¢dopmMupoBaHrEe YMEHHH OOBSICHATH SIBICHUS C UCIOJIb30BAHUEM (DU3MUECKHX 3HAHMHA U
HAYYHBIX JI0Ka3aTeNIbCTB;

dbopMupoBaHUEe MpeACTaBICHUH O poiu (U3MKK A1 pa3BUTUS APYTUX €CTECTBEHHBIX
HAYyK, TEXHUKH U TEXHOJIOTHUH;

pa3BUTHE TIPEACTABICHUMH O BO3MOXHBIX chepax Oyaymei mnpodeccHoHanbHOMI
NEeSITEIbHOCTH, CBSI3aHHBIX C (U3MKOW, MOJTOTOBKA K JajbHeWIIeMy OOy4YeHHI0 B STOM
HaIpaBJICHUH.

JlocTiokeHne 3TUX Lenel oOecreyrBaeTcs pelIeHHEeM CIEAYIONIMX 3agad B Ipolecce
U3y4eHHs Kypca (pU3UKU HA YPOBHE CpPeIHEro 00IIero 00pa3oBaHuUs:

npuoOpeTeHne CHUCTEMBI 3HAHMK 00 OOmMUX (PU3NUECKHX 3aKOHOMEPHOCTSIX, 3aKOHAaX,
TEOpUSX, BKIIOYAsE MEXaHUKY, MOJIEKYJISIPHYIO GU3UKY, 3JIEKTPOJUHAMUKY, KBAHTOBYIO (DHU3HKY
U 3JIEMEHTHI aCTPO(U3UKH;

¢dbopMHpOBaHNE YMEHUI NPUMEHATh TEOPETHUECKUE 3HAHUS ST O0BSICHEHUS (PU3NIECKUX
SBJICHUH B IPUPOJIE U JUIsl IPUHATHUS MPAKTUUECKUX PEIICHUN B TOBCEIHEBHOM KU3HH;

OCBOEHHUE CIIOCOOOB PEIICHUs PAa3IMYHbIX 33a/1a4 C ABHO 33JaHHON (PU3MUECKON MOJEINbIO,
3a1a4, TOAPAa3yMEBAIOIIMX CAMOCTOSATENBHOE CO3MaHUE (PU3UUECKON MOJENH, aJeKBaTHOM
YCIIOBHSM 33J]audl, B TOM YHCJIE 3a/1a4 HH)KEHEPHOTO XapaKTepa;

MOHMMaHHE (PU3MYECKHX OCHOB M TPUHIUIOB JAEUCTBUS TEXHHUUYECKUX YCTPOWUCTB H
TEXHOJOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPELy;

OBJIQJICHUE METOJaMHU CaMOCTOSITEIbHOTO IUIAHUPOBAHHUS M MPOBEICHUS (PU3MYECKUX
HKCIIEPUMEHTOB, aHAJIM3a W WHTEpPIpeTaluu WHPOpPMALUU, ONpPEACICHHUS JOCTOBEPHOCTH
MOJTy4YEHHOTO pe3ysbTara;

CO3/IaHUE YCJOBUU JUISl Pa3BUTHUS YMEHHH MPOEKTHO-UCCIEAOBATEIbCKON, TBOPUYECKOM
NeSITeTbHOCTH;



pa3BuTHE UHTEpeca K chepam npodecCHOHATBHON IS TENHbHOCTH, CBI3aHHON ¢ (PU3UKOH.

B coorBerctBuu ¢ TpeboBanusiMu PI'OC COO yrinyOnéHHBIM ypOBEHb H3Yy4YECHHUs
yaeOHOoro mnpenmera «®PuszMkay HAa YPOBHE CpEAHEro oO0Iero oOpa3oBaHHS BhIOMpaeTCS
00y4JaromuMuUCs, MIAHUPYIOUMMH TMPOJIOJDKEHHE 00pa30oBaHUsS IO CIEHHUATBHOCTAM (DU3HKO-
TEXHUYECKOTO TTPOQuIISL.

Ha u3yuenne ¢usuku (yrinyOonéHHbIN ypoBeHb) Ha YPOBHE CpeHEro o011ero oopa3zoBaHus
otBoauTcs 340 yacoB: B 10 kimacce — 170 gacoB (5 wacoB B Heneno), B 11 kmacce — 170 gacos (5
YacoB B HEJIEIIO).

[Ipenmaraemeplii B mporpaMMme 1o (pu3uKe nmepeueHb Ja00PaTOPHBIX M MPAKTHIECKUX PaboT
SIBIISIETCS. PEKOMEHJIOBAHHBIM, YUYUTENb NeJaeT BBIOOp IMPOBEIEHUS Ta0OpPaTOPHBIX padoOT H
OTIBITOB C Y4ETOM MHANBUAYAIBHBIX OCOOCHHOCTEH 00yYaromuXCs.



COJEPKAHUE OBYYEHUA
10 KUIIACC

Paznen 1. HayuHblii MeTO MO3HAHUSA NPUPOBI.

Ousuka — (yHIaMeHTanbHas Hayka o mpHupone. HayuHblii MeTOA MO3HAHHMS U METOMIbBI
UCCIIeIOBaHMS (PU3NICCKUX SBICHUH.

DKCHepUMEHT U Teopus B Mpolecce Mo3HaHusl npupoasl. Habmonenue u skcriepuMeHT B
busuke.

CriocoObl u3MepeHus: GU3NUECKUX BEIUYHH (AHAJIOTOBBIE U IU(POBBIE M3MEPHUTEIbHBIC
puOOPbI, KOMITBIOTEPHBIC JATYUKOBEIC CUCTEMBI).

[TorpenmHocTH M3MepeHUH (HU3NIECKUX BEIMYHH (a0COIIOTHAS U OTHOCUTEIIbHAS).

MopenvupoBanue (GU3NYECKUX SBJICHUN W MPOILECCOB (MaTepHallbHAs TOYKa, aOCOTIOTHO
TBEPJI0E TEJI0, UAcaIbHAS KUAKOCTh, UACAIBbHBIN ra3, TOUeUHbIN 3apsn). ['unoresa. duznyeckuii
3aKOH, TPAaHULIbI €r0 TpuMeHUMOCTH. Du3nyeckas Teopus.

Pons m mecto ¢u3uku B (GOpMHUpPOBAHWU COBPEMEHHOM HAYYHOW KapTHHBI MHpa, B
MPAKTUYECKOU ESITETLHOCTH JIIOICH.

Yuenuueckuii sxkcnepumenm, nadopamopnuie padbomul, npAKMUKyM.

WN3mepenne cunabl TOKa W HAOPsDKEHUS B IEMU MOCTOSHHOTO TOKa NPH MOMOIIU
AQHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HakoMCTBO ¢ 1udpoBoit madoparopueit mo ¢usuke. [Ipumepsr n3mepenust Gpuznueckux
BEJIMYUH IIPU MOMOIIN KOMIIBIOTEPHBIX TATYUKOB.

Pasnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe paBukeHHe. OTHOCHTEIBHOCTh MEXAaHMYECKOro JBMkeHus. Cucrema
OTCYETA.

[Ipsimast u oOpaTHas 3aja91 MEXaHHUKH.

Pannyc-BekTOp MaTrepualbHOM TOYKHM, €ro MPOEKUWH Ha OCH CHCTEMBI KOOPJMHAT.
Tpaekropus.

[lepemenienue, ckopocTh (CpedHsisi CKOpPOCTb, MIHOBEHHAs CKOPOCTb) U YCKOpPEHHE
MaTepUaJIbHOM TOUKH, UX MPOEKIIMU HA OCHU CHUCTeMbl KoopAauHaT. CliokKeHHE MepeMenieHul u
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSAMOJIUHENHOE IBMKEHHE. 3aBUCUMOCTh KOOPAUHAT,
CKOPOCTH, YCKOPEHHUS U MyTHU MaTepUaIbHONU TOUYKU OT BpEMEHH U UX TpaduKu.

CBobOosnHOe maneHue. YCKOpeHHe CBOOOJHOro majaeHus. J[BmwxeHue Tena, OpOIIEHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHUSI MAaTEPUAIbHON TOUKH
OT BPEMEHH U UX IpaduKH.

KpuBonuneiinoe nBuxeHue. J[BUkeHne MaTeprUaabHOW TOUKH 110 OKPYKHOCTHU. YTJIOBas U
auHeWHas ckopocTb. Ilepmon u wacrora oOpamienus. LleHTpocTpemuTenbHOe (HOpMAaIbHOE),
KacaTesbHOE (TaHICHIIMAIBHOE) U TIOJTHOE YCKOPEHUE MaTepUaIbHON TOUKH.

TexHUueckue yCTpPONCTBA W TEXHOJOTHYECKHE MPOLECChl: CHUAOMETP, JABUKEHUE
CHApSIJIOB, IIETIHBIE, IeCTepEHYATHIC U PEMEHHBIE Tepeaaun, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTFOCTPALIAS. KHHEMATUYECKUX XapaKTEPUCTUK JBUKEHUS.

CrocoObl HCCIIEIOBAaHUS IBUKEHUI.

Nnmroctpanus npeAesbHOTo nepexoia U 3MEepeHrne MrHOBEHHON CKOPOCTH.



[IpeoOpa3zoBanne MBIKEHHH C UCTIOIB30BAHHEM MEXaHU3MOB.

[Tanenue e B BO34yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmtonenue nBmxeHus Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

HampaBnenue CKOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBanme yIriIOBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHHMe TyTeH, TPAGKTOPHUI, CKOPOCTEN NBUKEHHUS OJHOTO M TOTO K€ TeJla B Pa3HbBIX
CHUCTEMaX OTCUETA.

Yuenuueckuii 3xkcnepumenm, nadopamopnuie padomut, RPAKMUKYM.

N3yueHne HepaBHOMEPHOTO IBMXKEHUS C LIEJIbIO ONPEEICHUSI MTHOBEHHOM CKOPOCTH.

WN3mepenne yckopeHus TMpU MOPSIMOJMHEHHOM PAaBHOYCKOPEHHOM JIBHOKEHUH IO
HaKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHHUH.

N3mepenne yCKopeHusi CBOOOTHOTO MaJAeHus (PEKOMEHA0BAHO MCIOJIb30BaHUE TU(PPOBOI
nabopaTopun).

W3ydenue nBukeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO. [IpoBepka runoTe3sl 0 mpsMon
MPONOPUUOHAIBHON 3aBUCUMOCTH MEXIY JAIBHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO Tela.

W3yueHne nBrKeHUs Tea M0 OKPY>KHOCTH € MTOCTOSTHHOM 110 MOJLYJII0 CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TIepuoja OOpalIeHHs KOHWYECKOro MasiTHHUKa OT €ro
napameTpoB.

Tema 2. /lunamuxa.

ITepBbiii 3akoH HptoToHa. MHepunanbHbie CUCTEMBI OTCU€Ta. [[pUHIIMIT OTHOCUTENBHOCTH
lanunes. HennepuuanbHble cucTeMbl OTCUETA (ONpeIeNieHUue, IPUMEPDI).

Macca tena. Cuna. [IpuHiun cyneprno3uiuuu CHil.

Btopoii 3akon HeroToHa 111 MaTepuaibHOM TOYKH.

Tpetuii 3akoH HproTOHA 1J11 MaTepUaIbHBIX TOYECK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPAaBUTALIMOHHON M HHEPTHON MacChI.

Cuna TspKeCcTH. 3aBUCHMOCTh YCKOPEHHS CBOOOJHOTO TAaJeHHs OT BBICOTHI Hal
MOBEPXHOCTHIO IIJIAHETHI M OT reorpaduueckoil muUpoThl. JIBM)KeHHE HEOECHBIX Tell U HX
cnyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBUKYIIETOCs C YCKOPEHHUEM.

Cuna Ttpenusa. Cyxoe TpeHue. Cuna TpeHUS CKOJIBXEHUS W CUjla TPEHUS IIOKOS.
Koadpdunment tpenus. Cuna conpoTUBIEHUS NpU ABMKEHUU Tella B JKMJIKOCTH WM Tase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JABHKECHHUS.

Hasnenue. 'mapocratnueckoe napnenue. Cuiia Apxumena.

TexHuueckue yCTPOWCTBA M TEXHOJOTUYECKHUE MPOLECCHl: MOAIIMIHUKYN, JABUKCHUE
VCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpavyuu.

HaGmronenne ABMKEHUS TEN B MHEPIHAIBHBIX U HEMHEPIHAIBHBIX CUCTEMAaX OTCYETA.

[IpuHIUIT OTHOCHUTEIBHOCTH.

KaueHne nByX HLMJIMHIPOB WIM IIApOB Pa3sHOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIIMAIBHOW CHCTEMBI OTCUETA.

CpaBHeHHME PaBHOACUCTBYIOIICH MPUIOKEHHBIX K TEJIy CHJI C TPOU3BEJICHUEM MacChl Tea
Ha €ro yCKOPEHHUE B UHEPLUAIBHOU CUCTEME OTCYETA.

PaBeHCTBO cHJl, BOBHUKAIOIINX B PE3YJIbTATE B3aUMOJCHCTBHUS TEIL.

N3MmepeHne macce 1o B3auMOJIECTBUIO.

HesecomocTs.



Bec Tena npu yCKOpEHHOM NOABEME U MTAJICHUU.

[leHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHHUS MTOKOSI, KAUEHUS U CKOJIbKEHMSL.

Yuenuueckuii 3xkcnepumenm, nadopamopnuie padomut, RPAKMUKYM.

N3mepenne paBHOICHCTBYIOMICH CHJT TIPH JIBIDKCHUH OpYyCKa MO0 HAKIIOHHOMW TJIOCKOCTH.

[IpoBepka TUMOTE3bI O HE3aBUCHMOCTH BpPEMEHHM MABIDKEHHsS Opycka IO HAKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE PacCTOSIHUE OT €r0 MacChl.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B NPYXUHE U PE3UNHOBOM
obpasrie, oT ux nedopmanuu.

W3ydenue NBUKEHUSI CUCTEMBI TeJl, CBA3aHHBIX HUTBIO, IEPEKUHYTON yepe3 JErKuid OJIOK.

N3mepenune ko3 puimeHTa TpeHus Mo BEIMYHUHE YIIIOBOr0 Kod(dQuimenTa 3aBHCUMOCTH
Frp(N).

HccrnenoBanue nABWXEHUS Opycka 10 HAKJIOHHOM IUIOCKOCTH C TEpEeMEHHBIM
K03(ppHULIHEHTOM TpEeHHUS.

W3yuenue nBrKEHUS Ipy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpallaTesIbHOE JBMKEHUE TBEPIOTO Tena.
MoOMEHT cuiibl OTHOCHUTENBHO OcH BpamieHus. Ilnedo cuibl. CiokeHue Cuil, NMPUIIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBecUsI TBEPIOTO TeEIA.

VYcroitunBoe, HeYyCTONYHBOE, O€3pa3InNuHOE PaBHOBECHE.

TexHuueckue yCTpONMCTBA M TEXHOJIOTMYECKUE IPOLECCHL: KPOHIUTEHH, CTPOUTEIIBHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bune! paBHOBeCHS.

Yuenuueckuii sxkcnepumenm, nadopamopnuie padbomul, npAKMUKym.

HccenenoBanue ycnoBuil paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPAILCHUS.

KoHcTpyHnpoBaHue KpOHIITEMHOB U PaCUYET CUJI YIIPYTOCTH.

N3ydeHne yCTOMYMBOCTH TBEPAOTO TEJIA, UMEIOILET0 IUIOLab ONOPBI.

Tema 4. 3aKkoHbl COXpaHEHUA 6 MEXAHUKE.

NmMnynbc mMaTepuanbHOM TOYKH, CUCTEMbI MaTepualbHbIX TOodeK. LleHTp macc cuctembl
MaTepHalbHBIX TOUEK. Teopema 0 JBUKEHUH LIEHTPa Macc.

NMrtynibe cuibl M1 UISMEHEHHE UMITYJIbCA TEIA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MoMeHT wuMIyabca MaTtepuanbHOM TOYKU. [IpencraBieHue O COXpaHEHUHM MOMEHTa
MMITYJIbCa B IIEHTPAJIbHBIX MOJISX.

Pabora cunel Ha MajaoM M Ha KOHEYHOM MepeMelieHuu. ['paduyeckoe mpenacraBieHue
paboTHI CHITBI.

MOIIHOCTE CUJIBL.

Kunernueckass sHeprus marepuaibHOW TOUkH. Teopema 00 W3MEHEHHHM KHHETHYECKOU
OHEPTUH MATEPUATIbHOM TOUYKH.

[ToTeHumanbHple U HEMOTEHUUANbHBIE cwibl. lloTeHnmanbHas 3Heprus. [loTeHnmanbHas
SHEpPrusl ynpyro aehpopMuUpOBaHHOU MpyKuHbL. [loTeHnnanbHast SHEPrUs Teaa B OAHOPOJHOM



rpaBUTAMOHHOM TToiie. IloTeHnanbHas SHeprus Teaa B TPABUTALMOHHOM I0JI€ OJHOPOIHOTO
mapa (BHyTpH U BHE I1apa). Bropast kocmudeckas CKopocTh. TpeTbst KoCMUUECKasi CKOPOCTb.

CBsi3b pabOTHI HEMIOTCHIMAIBHBIX CHJI ¢ U3MEHEHHEM MEXaHWYECKOW YHEPTUU CHUCTEMBI
TeJl. 3aKOH COXPaHEHHSI MEXaHUYECKON YHEPIUH.

VYrpyrue u Heynpyrue CTOJKHOBEHUS.

YpaBHeHue bepHyiuu [ MACANbHOM JKUJIKOCTHM KakK CJIEACTBHE 3aKOHA COXPaHECHUS
MEXaHHYECKOW SHEPTHUH.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHL: JIBM)KEHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIN MUCTOJET, THPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3MepeHne MOIIIHOCTH CHUJIBI.

W3meHeHne sHepruu Teja rnpHu COBEpIICHUU paboTHI.

B3anmMuble npeBpallleHuss KHHETHYECKOW M IOTCHIMAIbHOW JHEPrui NpU JEUCTBUU HA
TEJIO0 CUJIbI TSDKECTH U CHUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu mpu CBOOOTHOM MaJCHHUH.

Yuenuueckuii sxkcnepumenm, nadopamopnuie padbomul, npAKMUKyM.

N3mepenue ummyiibca Teja mo TOPMO3HOMY MY TH.

W3mepenne cuibl TATH, CKOPOCTH MOJENH JIEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHEHHME U3MEHEHMS UIMITYJIbCA T€Ja C UMITYJIbCOM CHIIBI.

HccnenoBanue coxpaHeHUs: UMITYJIbCa IIPU YIIPYTOM B3aUMOICUCTBHH.

H3mepeHne KHHETUYECKOW SHEPIUH TeJla 110 TOPMO3HOMY ITyTH.

CpaBHeHuE U3MEHEHHS MOTEHIIMAIBHON SHEPTUN IPYKUHBI C pabOTOI CUITBI TPEHHUS.

Omnpenenenue pabOThl CUIIBI TPEHUS TIPU JBUKEHHUHU TeJa M0 HAKIIOHHOW TIOCKOCTH.

Pa3nea 3. MoJsekyasipHast pU3MKa 1 TEPMOAUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MEeOPUU.

OCHOBHBIE TIOJIOKEHUS MOJICKYJIIpHO-KuHeTHuecko Teopun (MKT), ux ombiTHOE
obocHnoBanue. Jluddysusa. bpoyHoBckoe nBkeHHE. XapakTep IBWIKEHUS M B3aUMOJCHCTBUS
YacTHUII BellecTBa. MOJeNd CTPOCHHS Ta30B, KHUAKOCTEH U TBEPIBIX T U OOBSICHEHUE CBOWCTB
BELIECTBA HAa OCHOBE 3TUX Mojened. Macca u pasmepbl Mosekyn (atomoB). KommuectBo
BemlecTBa. [locrosnHas ABoraapo.

TennoBoe paBHOBecwe. Temmeparypa u cnocoObl e€ m3mepenus. lllkama Temmepatyp
Ilenbcus.

Mogenb uaeanbHOTO Tra3a B MOJICKYJISIPHO-KMHETUYECKOW TEOpUU: YacTHUIlbl Ta3a
JBHKYTCSl XaOTUYECKH U HE B3aUMOJECHCTBYIOT APYT C IPYTOM.

["a3oBbie 3akoHBI. YpaBHeHHEe MenpaeneeBa—Kmaneiipona. AOcomoTHas Temmeparypa
(mkama Ttemnepatyp KensBuna). 3akon J[lanprona. M3ompomecchl B HIeadbHOM rase ¢
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHne U30MPOLECCOB: U30TEpMa,
M30X0pa, u3o0apa.

CBA3b MEXKIy /[JaBJICHHUEM M CPEIHEN KWHETHYECKOW »JHEpPrue MOoCTyNnaTebHOTO
TEIJIOBOTO JIBMJKEHHMSI MOJIEKYJI UJCAIbHOTO ra3a (OCHOBHOE YpaBHEHHUE MOJIEKYJISPHO-
KMHETUYECKOW TEOpUHU UI€aTIBbHOTO ra3a).

CBsi3b  aOCOMIOTHOM  TeMmmepaTypbl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpeaHei
KMHETHYECKOM HEpruei MNOoCTyNaTeIbHOTO TEIUIOBOIO JBUKEHNS €€ YaCTHL.



TexHuyeckue yCTpOHCTBA M TEXHOJIOTMYECKHE TPOIECCHl: TepMOMETp, Oapomerp,
MOJIy4YeHUE HAaHOMAaTEPHUAJIOB.

Hemoncmpayuu.

Mopenu nBUKEHNS YaCTUL] BEIECTBA.

Monenb OpOyHOBCKOTO JTBUKEHHUS.

Buneoponuk ¢ 3anuchio pearbHOro OpOYHOBCKOTO JIBUKEHUS.

Juddysus xKuakocTen.

Mogens onwiTa llTepHa.

[IputskeHue MOJIEKYJI.

Mogenu KpUCTaUIMYECKUX PEIETOK.

Habmtonenue u nccrienoBanue U30MpoIecCoB.

Yuenuueckuii 3xkcnepumenm, nadopamopnuie padomut, RPAKMUKYM.

HccnenoBanue npoiiecca yCTaHOBICHUS TEIJIOBOTO PaBHOBECHS MIPH TEIJIOOOMEHE MEKIY
ropsiuer U X0JIOJAHOU BOJOM.

W3ydenue wu30TEpMHUUECKOro Impolecca (PEeKOMEHJ0BAHO HMCIIOJIb30BaHHE IU(PPOBOH
nabopaTopun).

N3yueHne n30X0pHOro mporecca.

N3yuenne n3zobapHOTo mpoiiecca.

[IpoBepka ypaBHEHUs] COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennogvie mautunsl.

Tepmomunamuueckass  (TJI)  cucrema. 3ajaHue  BHEIIHUX  YCJIOBUH  JIs
TEPMOJAMHAMUYECKOM CcuUCTeMbl. BHemHue u  BHyTpeHHue mnapamerpsl. [lapamerpsr
TEPMOJIMHAMUYECKON CHUCTEMBI KaK CpeAHHE 3HAUYECHUS BETUYMH, OMHUCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepMmoguHamMuk. CaMONIPOU3BOJIbHAS PETAKCALUS TEPMOAMHAMHYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mogenbp wupealbHOrO Tra3a B TEPMOJAMHAMUKE — CHCTEMa YypaBHEHUH: YypaBHEHUE
MenneneeBa—Kianeiipona u BbIpaK€HHE IJIsl BHYTPEHHEH YHEPTrUH. Y CIOBUS MNPUMEHUMOCTH
9TOM MOJENM: HU3KAasl KOHLEHTpAUWs YacTHIl, BBICOKME TeMmuepaTrypsl. Beipaxkenue s
BHYTPEHHEHN 3HEPTUU OJJHOATOMHOI'O MJI€aIbHOIO Ia3a.

KBazucraTtnueckue 1 HECTATUYECKUE TPOLIECCHI.

DneMeHTapHas paboTa B TepMOAMHAMUKE. Berarcienue paboTsl Mo rpaduky mpoiecca Ha
pV-nuarpamme.

Tennonepenaya Kak crnoco0 HM3MEHEHUS BHYTPEHHEH SHEpruM TepMOIUHAMUYECKON
cUcTeMBI O6e3 coBeplIeHus1 paboThl. KOHBEKIMS, TEIIIONPOBOIHOCTD, U3TyYCHHUE.

KomuuectBo TemnoTel. TemmoéMKOCTh Tena. YIelnbHas W MOJSIpHAs TEIIOEMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus TomuiMBa. Pacu€r koimyecTBa
TEIUIOTHI NpH Terutonepenaye. [lonsatre 00 annadbatHOM mpoliecce.

[epBbIit 3akoH TepMmoaMHAMHUKH. BHyTpenHsas sneprus. KonmmdectBo Temnotsl U paborta
KAaK MEpbl U3MEHEHUSI BHYTPEHHEN SHEPTUN TEPMOJIUNHAMUYECKON CUCTEMBI.

Bropoil 3akoH TepMOAMHAMHUKH JUIsl PABHOBECHBIX IMPOILIECCOB: YEpe3 3aJlaHHOE
pPaBHOBECHOE COCTOSIHHE TEPMOJWHAMHUYECKOW CHUCTEMbI NMPOXOIUT €IUHCTBEHHas ajauabara.
AOGcomoTHas TeMIieparypa.

BTopoiil 3aK0H TEpPMOJMHAMHKH 11 HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOKHO INEpeaTh
TEIJIOTY OT Ooyiee XOJNOAHOrO Tena K Oosiee HarperoMmy 0Oe3 kommeHcanuu (Kiaysmyc).
Heo6paTtumMocTh NPUPOIHBIX MIPOLIECCOB.



[TpuHmne! aeiicTBus TeraoBbix MammH. KIT/I.

Makcumansnoe 3nauenue KI1/1. [{ukn Kapho.

DKOJIOTHUECKUE aCNEeKThl UCIOIb30BAHMS TEIUIOBBIX JABHUrarenei. TermnoBoe 3arps3HeHue
OKPYXaIOIIEeH Cpebl.

TexHU4ecKkue yCTpoMCTBAa U TEXHOJOTMYECKHUE MPOLIECCHI: XOJOAWJIBHUK, KOHAUIIMOHED,
MU3ETbHBIA W KapOIOPAaTOPHBIM JNBHTaTeNMd, NapoBas TypOWHA, MOJyYCHHE CBEPXHU3KUX
TEMIIepaTyp, YTUIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIIOJB30BAHUEM TEIUIOBOIO HAcoca,
YTUINU3alUs OMOOPraHUYECKOr0 TOTUIMBA IS BHIPAOOTKH «TEIIOBOI» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

N3meneHne Temmnepatyphl pu ainadaTHUeCKOM PaCIINpPEHUH.

BosayuHoe oruuso.

CpaBHEHHE yIEJIbHBIX TEINTIOEMKOCTEN BEIIIECTB.

CniocoObl U3MEHEHHUsI BHYTPEHHEN YHEPTHUH.

HccnenoBanue anmabaTHOTO mpolecca.

KommnbrorepHbie MOJEIH TETIOBBIX JBUTATENCH.

Yuenuueckuii 3xkcnepumenm, nadvopamopnuie padomut, RPAKMUKYM.

N3Mmepenne yienbHOM TeII0EMKOCTH.

UccnenoBanue mpoliecca OCThIBaHUS BEILIECTBA.

HccnenoBanue annabaTHOTO mpolecca.

W3yueHne B3aUMOCBS3M IHEPIrUM MEXKMOJIEKYJIIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KHUIICHUS JKUIKOCTEMN.

Tema 3. Azpecammuvie cocmosanun geujecmea. Dazoevie nepexoowvl.

[TapooOpa3zoBannie u KoHAeHcauusi. lcmapeHne M KHUIEHUE. YIenbHas TeIuloTa
napooOpa3oBaHUs.

Hacpliennsle ¥ HeHachllleHHbIE mapbl. KadecTBeHHas 3aBUCUMOCTh IUIOTHOCTH U
JABJICHUS HACBIIICHHOTO Tapa OT TEMIEPaTyphbl, UX HE3aBUCUMOCTh OT 00BhEMa HACBIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPbl KUTIEHUS OT JABJICHUS B KUJKOCTH.

BrnaxnocTts Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIAXKHOCTb.

TBépnoe Teno. Kpucrammmyueckue u amopdHbie Tena. AHH30TPOIUS CBONCTB KPUCTAIIOB.
[MnaBnenue u KpucTayuM3aus. Y qeibHas TeruioTa miasieHus. Cyonumanus.

Hedopmaruu tBEpHoro tena. Pactskenune u cxkxatue. Cnsur. Monyne FOura. Tlpenen
ynpyrux aedopmanui.

TemnnoBoe pacmmMpeHne KUIKOCTEH U TBEPABIX Tell, O0BEMHOE M JIMHEWHOE pacIIUpEHUE.
AHTapMOHHM3M TEIUIOBBIX KOJEOAHWN YaCTHUI[ BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACHIMPEHUS
TeJ (Ha KAYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B (a30BBIX EPEXOIaX.

YpaBHEHHE TEIUIOBOTO OasiaHca.

[ToBepxHocTHOE HaTsDKeHHE. Koa(hPUIIMEHT MOBEpXHOCTHOTO HaTshKeHHS. KanumnspHbie
siBiIeHUS. J[aBJIEHKE 1101 UCKPUBIIEHHON NIOBEPXHOCTHIO )kuKocTH. Popmyia Jlamaca.

TexHuueckue YCTpONCTBA M TEXHOJOTMYECKHE IMPOLECCHL: KUIAKAE KPUCTAJUIBL,
COBPEMEHHBIE MaTEpUAJIbI.

Hemoncmpayuu.

TennoBoe pacipeHue.

CBolicTBa HaChIICHHBIX MapOB.

Kunenune. Kunenne npu noHM>XEHHOM JJaBJICHUU.

N3mepenune cuiibl TOBEPXHOCTHOTO HATSKEHUSI.



OnBITHI ¢ MBUIBHBIMM IJIEHKAMMU.

CmauuBanue.

Kanunnsipuele siBieHust.

Moaeny HEHEIOTOHOBCKOH YKUIKOCTH.

CrniocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHus U IUIaBJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Bunsr nedopmaruii.

Ha6mronenue mansix aedopMarmii.

Yuenuueckuii 3xkcnepumenm, nadopamopnuie padomut, RPAKMUKYM.

N3ydeHne 3akOHOMEPHOCTEN UCITAPEHUS KUIKOCTEH.

H3mMepenne ynenbHOM TEMIOTHI IUIaBICHUS JIbA.

N3ydeHue cBOMCTB HACHIIICHHBIX MTAPOB.

H3mepenne abCOMOTHO BIaXXHOCTH BO3yXa U OI[EHKA MacChl NapoB B TIOMELICHHUH.

N3mepenune ko3 puireHTa moBEpXHOCTHOTO HATSHKEHUSI.

W3mepenue monyins FOHra.

HccnenoBanue 3aBUCUMOCTH AepopMaIiiil pe3HHOBOro 00pasiia OT MPUIOKEHHON K HEMY
CHUJIBL.

Pasnen 4. DaekTpoanHaMuka.

Tema 1. Inexmpuueckoe noe.

DJIeKTpU3alus TeJl U €€ MPOSIBICHUS. DJIEKTPUUECKU 3apsaa. J(Ba BUIA AIEKTPUUECKUX
3apsinoB. [IpOBOIHMKH, IUAJIEKTPUKA W TOJYNPOBOJHUKH. ODJIEMEHTAPHBINM SIEKTPUYECKHUI
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOI0 3apsja.

Bsaumopneiicteue 3apsaaoB. Toueunsle 3apsaasl. 3akoH KymoHa.

OnekTpuueckoe notie. Ero neicTere Ha 3IEKTPUUYECKUE 3apsibl.

Hampsiox€anocTs  dnexkTpudeckoro mojst. [IpoOHbd 3apsn. JluHUM HanpsoKEHHOCTH
AJIeKTpUYecKoro nosst. OAHOPOHOE ANEKTPUUECKOE MOJIE.

[ToTeHUIManbHOCTh 3JEKTPOCTATUUECKOTO TOJiA. Pa3HOCTh MOTEHLMANOB U HANPSIKEHUE.
[loteHumanbHass  3Hepruss  3apAga B DJIEKTPOCTAaTUYECKOM  IIOJIE. [Torenuman
3JIEKTPOCTATHUECKOr0 moJsA. CBsA3b HANPSHDKEHHOCTH TMOJST M PA3HOCTH MOTEHLUANIOB IS
AJIEKTPOCTATUYECKOTO MOJIS (KaK OJHOPOIHOTO, TAK U HEOJHOPOIHOTO).

[IpuHIUI cynepno3uuuu 3JIEKTPUIECKUX MTOJIEH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOU cdeprl. Ilone paBHOMEpHO
3apsHKEHHOTO 10 00BEMy 1mapa. Ilose paBHOMEpPHO 3apsKEHHOW OCCKOHEYHOW IIIOCKOCTH.
KapTtunel nuHMi HanpsHKEHHOCTH 3TUX MOJIEW U AKBUIIOTEHLIMAIIBHBIX [TOBEPXHOCTEM.

[IpoBOIHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3aPsI/IOB.

JIMPNEeKTPUKH B 3JIEKTPOCTATUYECKOM MoJe. J(ManekTpuyeckasi pOHUIAEMOCTh BELIECTBA.

Konnencarop. DIIEKTPOEMKOCTD KOHJIEHCaTopa. DIIEKTPOEMKOCTh TJIOCKOTO
KOHJIEHCATOpA.

[TapannensHoe  coenuHeHwe  KoHJeHcatopoB.  IlocienoBarenbHO€ — COEIUMHEHHE
KOHJICHCATOPOB.

DHeprus 3apsHyKeHHOT0 KOHJeHcaTopa.

JIB>KeHUE 3apsKeHHOW YaCTHUIBI B OJJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHu4eckue yCTpONCTBA U TEXHOJIOTMUECKHE MPOLECCHI: AJIEKTPOCKOI, 3JIEKTPOMETP,
JEKTPOCTaTUYECKas 3alllnTa, 3a3eMJICHHE JIEKTPOIIPHUOOPOB, KOHAEHCATOPhI, reHepaTop Ban ne
['paada.

Hemoncmpayuu.



YCTpolcTBO M MPUHIMUIT IEUCTBUA SJIEKTPOMETpA.

DIIEKTPUUYECKOE TT0JIE 3apsKEHHBIX IIIAPUKOB.

DIIEKTPUUYECKOE T0JIE€ IBYX 3aPsKEHHBIX MJIACTHH.

Mogaenb anekTpocTatrudeckoro reneparopa (Ban ne ['paada).

[IpoBOTHHUKY B AIIEKTPUYECKOM IIOJIE.

DIEeKTpOCTaTUUECKas 3allUTA.

YCTpOUCTBO U IEHCTBUE KOHIEHCATOPA IIOCTOSSHHON U IIEPEMEHHOU EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIONAAW IUIACTHH,
paccTosTHUSA MEKYy HUMH U IUDJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus AMEKTPUUECKOTO MOJIs 3apsKEHHOTO KOHIEH caTopa.

3apsiika U pa3psiika KOHAeHcaTopa 4epe3 pe3ucTop.

Yuenuueckuii 3xkcnepumenm, nadopamopnuie padomut, RPAKMUKYM.

O1nieHKa CWJT B3aMMOJACHCTBHS 3apsHKEHHBIX TEI.

HaGmoienne npeBpalieHusi SHePTUU 3apsHKEHHOTO KOHICHCATOpa B DHEPTHIO M3ITYUYCHHS
CBETOJINO/1A.

N3ydeHue npoTekaHusi TOKa B IEMH, COAEPKAIIEH KOHAEHCATOP.

Pacnpenenenne pasHOCTH TOTEHUUANOB (HANpsOKEHHsS]) TMPH  IOCIEIOBATEIHLHOM
COEIMHEHUH KOHJAEHCAaTOPOB.

HccnenoBanue paspsaa KOHIEHCATOPa YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuydecKuil mox.

Cwuita Toka. [1oCTOSIHHBIN TOK.

VcnoBusi CylIECTBOBAHUSI TOCTOSIHHOTO 3JIEKTPUYECKOro TOKa. LcTOuHMKM TOKa.
Hampsokenne U u D1C é&.

3akoH Oma 1S ydyacTKa Lemu.

OJIEKTPUYECKOE  CONPOTHBJIEHUE.  3aBUCHMOCTHh  CONPOTHUBIEHUS  OJHOPOJHOTO
MPOBOJIHMKA OT €ro JUIMHBI M IUIOLIAAU IONEPEYHOro CEYEHHS. YJIeJIbHOE CONPOTUBIICHUE
BELIECTBA.

[locnenoBarenbHOE, NapajIeIbHOE, CMEIIAHHOE COEAUHEHUE IPOBOJAHMKOB. Pacuér
pa3BeTBIEHHBIX AJIeKTpuiecKux 1ieneit. [Ipasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akon J[xoyns—Jlenma.

MOomHOCTh 3JEKTPUYECKOT0 TOKa. TernoBas MOIIHOCTh, BbIIeNIAeMasi Ha pe3UCTOpE.

OJIC u BHYTpeHHEE CONPOTHUBJIECHUWE MCTOYHMKA TOKa. 3akoH OMa s TMOJHOH
(3aMKHYTOM) 2JIEKTpUUECKON 11er. MOIIHOCTh HCTOYHHUKA TOKa. KOpoTKoe 3aMbIKaHue.

Konnencarop B 11enu NoCTOSIHHOTO TOKA.

TexHU4ecKue YCTPOMCTBA M TEXHOJIOTMYECKHUE IMPOLIECCH: aMIIEPMETP, BOJBTMETP,
peocTat, CUETYMK JIEKTPUIECKON SHEPTUN.

Hemoncmpavyuu.

N3mepenue cuibl TOKa U HAMIPSIKEHUSL.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HampsDKEHUS Uil PE3UCTOpa, JIAMIIbI
HaKaJIMBaHUS U CBETOJMO/IA.

3aBUCUMOCTh CONPOTHUBIICHHUS] LWIMHAPUYECKUX IPOBOJAHUKOB OT JUIMHBI, ILJIOIIAIA
MOMNEPEYHOI0 CEYEHUsI U MaTepHania.

UccnenoBanue 3aBUCUMOCTH CWJIBI TOKa OT CONPOTHBJICHUS MPU MOCTOSHHOM
HaIpsKECHUU.

[Ipamoe n3zmepenune DJIC. KopoTkoe 3ambikaHHe TaIbBAHUYECKOTO 3JIEMEHTa M OLICHKA
BHYTPEHHETO COMPOTUBIICHHUS.



Cnioco0OrsI coeqrHEHUsT ICTOYHUKOB Toka, JJIC GaTapeil.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXY MOJIOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA
B LIEMH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomul, nPAKMUKyM.

HccnenoBanue cMENIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepenue yaenbHOro ConpoTUBIIEHUS! IPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JJIs1 JIAaMITbl HAKaJIMBaHUS.

VYBenuueHue mpeena u3MepeHus ammnepMmerpa (BoIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS] ICTOYHUKA TOKA.

Uccnenosanue 3aBucumocty DJ1C ranbBaHMUECKOIO IEMEHTA OT BPEMEHH NPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHLIMATIOB MEX]y MOJIOCAMH MCTOYHUKA TOKA OT CHIIBI TOKa
B LIEMH.

HccnenoBanue 3aBUCUMOCTH OJIE3HON MOILTHOCTH UCTOYHHUKA TOKA OT CHUJIbI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

DOnekTpuueckas MPOBOAUMOCTh PA3IMYHBIX BEHIECTB. OJEKTPOHHAS MPOBOJUMOCTD
TBEPABIX ~ METAJUIOB.  3aBUCHMOCTb  CONPOTHUBIIEHUS  METaVIOB  OT  TEMIeEpaTyphl.
CBepXImpoBOAUMOCTb.

DnexTpuuecKkuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W NpPHUMECHAas MPOBOJUMOCTb IOJYIPOBOJHUKOB.
CgoiicTBa p—n-niepexona. [TomynpoBoHUKOBEIE PUOOPHI.

ONEKTPUUECKUH TOK B 3JIEKTPOJIMTAX. DJIEKTPOIUTHUECKAs AUCCOLMALMS. DJIEKTPOJIN3.
3axonbl dapanes U1 AIEKTPOIN3a.

ONeKTpuYecKuid TOK B raszax. (CaMOCTOATENbHBIH W HECAMOCTOSTENBHBIA pa3psl.
PaznuyHbIe TUIIBI CAaMOCTOATENBHOTO pa3psana. Monuus. [1na3zma.

TexHnyeckue yCTpOWCTBa W IPAKTUYECKOE NPUMEHEHHUE: TIa30pa3psaHble JIaMIIbI,
AIIEKTPOHHO-JIyueBasi TPyOKa, MOIYHPOBOJHHKOBBIE MPUOOPHI: THOJ, TPAH3UCTOP, (POTOAHO,
CBETOJIMOJ, TallbBaHWKa, padUHUPOBAHHWE MEIH, BBIUIABKA AJTIOMUHHUS, DJIEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH 3JIEKTPOIUTOB.

3akoHbI A1eKTpoan3a Papajes.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3LyXa.

CpaBHeHuE NPOBOIUMOCTH METAIJIOB U ITOJIYIIPOBOIHUKOB.

OaHOCTOPOHHSIS MPOBOIUMOCTD THO/IA.

Yuenuueckuii skcnepumenm, nabopamopnuie pabomul, nPAKMUKYM.

HaGmonenue anekrponusa.

N3mepenue 3apsiia 0HOBAJIEHTHOTO MOHA.

HccnenoBaHue 3aBUCMMOCTH CONIPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKHU AUOA.

DuU3HYeCKHH IPAKTUKYM.

Crioco6b1 n3MepeHus GU3NYECKUX BEITHMUUH C UCTIOIH30BAHUEM aHAJIOTOBBIX U IU(POBHIX
U3MEPUTENIbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHbIE  TOTPEIIHOCTH  Hu3MepeHui  ¢usuueckux BenuuuH. OlleHKa TpaHHUIl
MIOTPELIHOCTEM.



[IpoBeneHNEe KOCBEHHBIX HM3MEpPEHUH, WCCIICIOBAaHUM 3aBUCHUMOCTEH  (pu3myecKkux
BEJIMYMH, MPOBEPKA MPEATOKEHHBIX THUMOTE3 (BHIOOP M3 pabOT, OMMCAHHBIX B TEMAaTHYECKHX
pazaenax «Y4eHHUeCKU IKCIIEPUMEHT, 1a00paTOpHbIe paObOThI, TPAKTHKYM)).

MexnpeaMeTHbIe CBSI3H.

N3yuenune kypca pusuku yriay0ona€aHoro ypoBHs B 10 kiacce oCymIecTBISETCS C YU4ETOM
COJICP)KATENBHBIX MEXKIPEAMETHBIX CBS3€H C KypcaMu MaTeMaTUKH, OWOJIOTHH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesxicnpeomemmuovle nOHAMUA, C6A3AHHbIE C UYUEHUEM MEMO008 HAYYHOZ0 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (akT, rumore3a, ¢uanyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIOJeHUeE,
HKCIIEPUMEHT, MOJECIUPOBAHNE, MOCIIb, U3MEPEHHUE, TOTPEIIHOCTH U3MEPEHUM, H3MEPUTEIbHBIC
npubopsl, nuppoBas 1adopaTopusl.

Mamemamuka: pelieHUe CcUCTeMbl ypaBHeHWH. JluneiiHas ¢yHKuMsa, mnapabdora,
runep6ona, ux rpaduku u cBoicTBa. Tpuronomerpuueckue GyHKIUU: CUHYC, KOCHHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. BEKTOphl M UX MPOEKUUHU HA OCH
KOOpPJIMHAT, CJI0KEHUE BEKTOPOB.

buonozua: mexanuyeckoe IBUKEHHE B XKUBOU mpupoze, Auddysusi, ocMoc, TerI000MeH
JKUBBIX  OpraHM3MOB, TEIUIOBOE  3arps3HEHHWE  OKpyXKarouleil  cpeabl,  yTUIM3aLus
OMOOPraHNYECKOTO TOIUIMBA ISl BHIPAOOTKH «TETUIOBOW» U DIIEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHUE U KaNWUISPHBIC SIBJICHUS B IPUPOJIE, SJIEKTPUUECKUE SABICHUS B )KHUBOM MpUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasi Macca, MoJyYyeHne HaHOMaTepHaloB, TEIJIOBbIE CBOMCTBA TBEPABIX Tell, KUAKOCTEH U
ra3oB, OJKUJKHE KPUCTALIbI, SJEKTPUYECKUE CBOMCTBA METAIOB, 3JIEKTPOJIUTUYECKAS
JUCCOIMAIs, TAIbBAHUKA, AJIEKTPOHHAS] MUKPOCKOTIHSI.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeobpa3oBaHue JBUKEHHUN C UCMIOIB30BAHUEM MEXaHU3MOB, YUET CYXOro U
JKUJKOTO TPEHUSI B TEXHUKE, CTAaTUYECKUE KOHCTPYKIUHU (KPOHIUTEWH, peléryaThie
KOHCTPYKIIMH), UCTIOJb30BAHUE 3aKOHOB COXPAaHEHUSI MEXaHUKU B TEXHHUKE (TUPOCKOII, BOJOMET
U Jpyrue), OBUTATeNh BHYTPEHHETO CropaHus, mapoBas TypOuWHa, OBITOBOM XOJIOAMIBHUK,
KOHAMIIMOHEP, TEXHOJOTUU TIOJy4YeHHUS COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIIE
HAaHOMATEpPUAJIIOB, M  HAHOTEXHOJOTHUM,  DJIEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPOTPUOOPOB, Ta30pa3PsTHBIC JTAMITBI, TOTYITPOBOAHIUKOBBIC TPHOOPHI, FAIbBAHHUKA.

11 KIIACC

Paznen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3aumonencTBue NOCTOSHHBIX MAarHWTOB M IPOBOJHUKOB C TOKOM. MarsmmTHoe molie.
Bekxrop MaruuTHOM MHAYKUMH. [IpMHIUTI CyNIEpIO3UIMN MarHUTHBIX 1OJeH. JIMHUUM MarHUTHOMU
MHAYKIHH.

MarnutHoe nosne NpoBOJHUKA C TOKOM (NPSIMOrO IPOBOJHMKA, KaTYIIKH U KPyroBOT'O
BUTKA). OmbIT Dpcresa.

Cuna Amnepa, €€ HanpaBJIEHUE U MOJYJIb.

Cuna Jlopenna, e€ HampaBieHHE M MOAYJb. J[BU)KEHUE 3apsyKEHHOM YacTULbl B
OJIHOPOJTHOM MarHUTHOM 1oJjie. Pabora cuisl JlopeHiia.

MarnutHoe none B BemecTse. GeppoOMAarHeTHKH, Mapa- U JUaMarHETUKH.



TexHuueckue ycTpoWCTBAa M TEXHOJOTMYECKHME NPOLECCH: NPUMEHEHHE IOCTOSIHHBIX
MAarHUTOB, JJIEKTPOMATrHUTOB, TECTEP-MYIbTUMETP, JJIEKTPOABHTraTeNb SK0OU, yCKOpUTEIH
AJIEMEHTAPHBIX YaCTHII.

emoncmpayuu.

Kaptuna nuHMI WHAYKIMM MarHATHOTO IIOJIA TIOJIOCOBOTO U MOJKOBOOOPA3HOTO
MOCTOSIHHBIX MAarHUTOB.

Kapruna nuHMii MarHUTHOW WHAYKIHMH TOJIA JUIMHHOTO TMPSMOIO MPOBOJAHHKA U
3aMKHYTOT'O KOJIBIIEBOTO IIPOBOIHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[evictre cuiel JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

Habmionenue nBr>XKeHus Myyka JIeKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHUIMI OEHCTBUS 3JEKTPOU3ZMEPUTENBHOTO IPUOOpa MArHUTOSIEKTPUUECKON CHCTEMBI.

Yuenuueckuii sxkcnepumenm, nadopamopnuie padbomul, npaKMUKym.

HccnenoBanue MarHUTHOTO MOJIsi TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (heppOMarHeTUKOB.

HccenenoBanue 1eicTBUS NOCTOSHHOTO MarHUTa Ha PAMKy C TOKOM.

N3mepenue cunel Amiepa.

N3yueHue 3aBUCUMOCTHU CUIJIBI AMIIEpa OT CHJIbI TOKA.

OnpeneneHre MarHUTHOM MHAYKIIMYA Ha OCHOBE U3MEPEHUS CHIIBI AMIiepa.

Tema 5. Dnexmpomacnumnan uHOYKyu.

SIBieHMe B7EKTpOMarHUTHOM MHAyKUuH. [loTOok Bexkropa MarHMTHOM MHAyKuuu. JC
MHAYKIMH. 3aKOH 3JEKTPOMarHUTHOM uHAykuuu Papanes. BuxpeBoe JIEKTpHUYECKOE MOJIE.
Toxku dyxko.

OJ1C uHAYKIMY B IPOBOJHUKE, IBUKYLIEMCS] B OTHOPOTHOM MarHUTHOM I10JI€.

IIpaBuno JleHna.

NunyktuBHocTh. Karymika WHAYKTUBHOCTH B 1LIENMHM MOCTOSIHHOTO TOKa. SIBiieHUE
camouHaykuuu. IJIC caMOnHyKIHH.

OHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJeE.

TexHuueckue yCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHl: HWHIYKUMOHHAS I€Yb,
COJICHOM], 3alIUTa OT 3JIEKTPU3ALMH TEJ IPU JIBHKEHUH B MAarHUTHOM I10J1€ 3€MJIH.

Hemoncmpayuu.

HaGmronenue ssBneHus 3MEeKTPOMAarHUTHON MHIYKIIUU.

UccnenoBanue 3aBucumoct IJIC HMHAYKIMH OT CKOPOCTH HM3MEHEHHSI MAarHUTHOIO
MOTOKa.

[IpaBuiio Jlenua.

[Tanenne MarHuTa B aTIOMUHUEBOM (MeqHOW) TpyOe.

SIBrieHME CaMOMHIYKIUH.

Uccnenosanue 3aBucumoct IJIC caMOMHIYKIIMM OT CKOPOCTH M3MEHEHMS CHIIbI TOKA B
LEIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomul, nPpAKMUKyM.

UccnenoBanue siBIEHUS 3IEKTPOMArHUTHOW UHTYKIIUH.

Onpenenenne HHIYKIMA BUXPEBOIO MAarHUTHOTO TOJIA.

HccnenoBanue siBIEHUS CaMOMHIYKIUU.

COopka MozeNu NIEeKTPOMAarHUTHOTO TeHepaTopa.



Paspnen 5. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarenpHast cucrema. CBOOOAHBIE KOJIEOAHUS.

['apmonnueckue  konebanus. KuHemaTmueckoe ¥~ JUHAMHYECKOE  OIMCAHHE.
DHEpPreTUYecKOe  ONMHUCAaHWe (3aKOH  COXpaHEHUs  MEXaHWYECKOW dHepruu). BriBon
TUHAMUYECKOTO OMHCAHWS TapMOHHYECKHX KOJIG0aHWH W3 WX DJHEPreTUYECKOro H
KMHEMaTUYECKOTO OMHCAHMUSI.

Avmntyna u ($aza konebanuii. CBs3p aMIUTMTYIbI KOJIEOAHWA MCXOTHOW BEIMYHUHBI C
aMIUIUTYAaMH KoJieOaHui e€ CKOPOCTU U YCKOPEHHS.

[lepuon u yactota xonebanuit. [lepnon ManbIx cBOOOAHBIX KOJIeOAHHH MaTEMaTUYECKOTO
MasiTHUKa. [leproa cBOOOIHBIX KOJIeOaHHIA IPYKUHHOTO MATHUKA.

[TonsiTue o 3aryxaromux KojeOaHusaX. BbIHyKIeHHbIe KojeOanus. Pe3oHaHC.
Pe3onancHas kpuBas. Biusiaue 3aTyxaHus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOAHHS.

TexHU4ecKue YCTPOMCTBA U TEXHOJIOTMYECKHE MPOLIECCHl: METPOHOM, 4Yachl, Kadelu,
MY3BIKaJIbHBIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3anuch KojaebaTenbHOro ABUKECHHUS.

HaGumroieHne He3aBUCUMOCTH TEPUO/Ia MANIBIX KOJIEOaHUH Tpy3a Ha HUTH OT aMIUIATYIbI.

HccnenoBanue 3aTyxaromux KoueOaHui U 3aBUCHMOCTH TIepuoja CBOOOIHBIX KoeOaHUH
OT COITPOTHUBJICHHUS.

HccnenoBanne koneOaHWi Tpy3a Ha MAacCUBHOM TPYXXHUHE C IEJIbI0 (HOPMUPOBAHUS
MpeJICTaBICHUI 00 UIeaTbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHsI SHEPTUHU TIPU KOoJIeOaHUIX rpy3a Ha TPy KHUHE.

WccnenoBanue BEIHYKIEHHBIX KOJICOAHUH.

Ha6mronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomul, nPAKMUKyM.

N3mepenue neprona cBOOOIHBIX KOJCOAHUN HUTSHOTO U MPYKUHHOTO MasITHUKOB.

N3ydeHue 3aK0HOB ABMKEHUS Tela B X0JIe KoJieOaHHUI Ha yIpyroM MojBece.

N3yueHne NBUKEHUS HUTSHOTO MAasTHUKA.

[IpeoOpazoBanue YHEPTUU B IPYKHHHOM MasITHHKE.

HccnenoBanue yObIBaHUS aMIUTUTYIbI 3aTyXaIOMIUX KOJIEOAHUH.

HccnenoBanue BEIHYKIEHHBIX KOJICOAHUH.

Tema 2. Dnexmpomaznummuoie Koiedbanus.

Konebarenpubiit koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B HICATHLHOM
konebaTennbHOM KOHType. Dopmyna Tomcona. CBs3p aMIUIMTYABI 3apsijia KOHJEHcATopa ¢
aMIUIUTYAON CUIIBI TOKA B KOJI€0ATEIIbHOM KOHTYpE.

3aKOH COXpaHEeHMsI SHEPTUU B UA€aTLHOM KojeOaTeIbHOM KOHTYpE.

3aryxapmuye JJICKTPOMAarHUTHbIE KoyieOaHWs. BBIHYXICHHBIE DIIEKTPOMArHUTHBIC
Kosie0aHusl.

IlepemenHbIii TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIMTYAHOE W JCHCTBYIOIIEE
3HaYeHHE CUJIbI TOKA U HAIMPSKEHUsI TIPU pa3iIuyHOMi popMe 3aBUCUMOCTH IIEPEMEHHOTO TOKa OT
BpPEMEHU.

CunycoujanbHbIN IEpEMEHHBIN TOK. Pe3ncrop, KOHAEHCATOP U KaTyLIKa MHIYKTUBHOCTH
B IIEMIM CHUHYCOUJIAJIbHOTO EPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HanpsHKeHUH.

WneanpHbii Tpancopmartop. [IpousBoncTBo, nepenada U moTpedeHne dIEKTPUUYECKON
SHEPTUH.



OKOJIOTMYECKUE PUCKU MPU IMPOU3BOACTBE 3JIEKTpodHEepruu. KynbTypa HCHOIb30BaHUs
AJIEKTPO3HEPTUU B IOBCEIHEBHOM JKU3HH.

TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKHUE MIPOLIECCHI: BJIEKTPUYECKUN 3BOHOK,
reHEepaTop NEPEMEHHOI0 TOKa, IMHUHU 3JIEKTpoIrepeaay.

emoncmpavyuu.

CB00OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOaHMS.

3aBUCUMOCTb YaCTOTHI CBOOOTHBIX KOJIEOaHUH OT MHIYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuumniaorpaMMBbl SJIEKTPOMArHUTHBIX KOJICOAHHH.

['eneparop He3aTyXarOIIMX AICKTPOMArHUTHBIX KOJICOAHUH.

Monenb 31eKTpOMarHUTHOTO TeHEpaTopa.

BriHyX/1eHHBIE CUHYCOUIaIbHbBIE KOJIEOaH .

Pe3ucrop, karynika MHIyKTUBHOCTH U KOHJEHCATOP B LIENH EPEMEHHOTO TOKA.

Pe3onaHc mpu mocineaoBaTeIbHOM COEAMHEHUM PE3UCTOPA, KAaTYIIKH WHAYKTUBHOCTH U
KOHJIEHCaTopa.

VY CTpoiicTBO ¥ NPUHIIMI ACUCTBUS TpaHchopmaTopa.

Mopnenb TMHUY AIIEKTPOIIEPEAAYN.

Yuenuueckuii 3xkcnepumenm, nadopamopnuie padomut, RPAKMUKYM.

Nzyuenue Tpanchopmaropa.

HccnenoBanue nepeMEHHOr0 TOKa 4Yepe3 MOCIEN0BATEIbHO COCAUHEHHBIE KOHJIEHCATOP,
KAaTYLIKy U PE3UCTOP.

Habmonenue 31eKTpoMarHuTHOTO Pe30HaHCa.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIEMH ITEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbI.

MexaHnueckue BOJHBI, YCIOBUSL HMX pacnpoctpaHeHus. [lomepedynsle M MpOJOJIbHBIE
BOoJHBIL. [lepron, CKOpOCTh pacrnpoCTpaHEHHs U JUIMHA BOJHBI. CBOMCTBA MEXAHUYECKHUX BOJIH:
OTpakeHHe, TIpeIoMIIeHUEe, UHTephepeHIHs U AU(PAKIIHSL.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Bricota Tona. TemOp 3ByKa.

[IlymoBoe 3arpsisHEHHE OKPYKAOLIEH CPEIbI.

OJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS W3Jy4Y€HHUs AJIEKTPOMArHUTHBIX BOJH. B3aumuas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJIH: OTPaXEHHE, MPEIOMIICHHE, IOJSIpU3aLNs,
uHTepdepeHIus U TudpaKims.

[IIxkana 3J€KTPOMarHUTHBIX BOJH. [IpuMeHEHHE >JIEKTpOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIBI paguocBs3u U TeneBuacHus. Paguonokarus.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue ycTpoicTBa M INMPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTBHI,
pamap, paguMoONpUEMHUK, TeJIeBH30p, aHTeHHa, Tenedon, CBY-meub, yabTpazByKoBas
JMarHOCTHKA B TEXHUKE U MEULIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacpoOCTpPaHEHUE TOMEPEUHBIX U MPOAOIbHBIX BOJH.

Kone6uomeecs Teno Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb JUTHHBI BOJHBI OT YaCTOTHI KOJICOAHHIA.

Habmionenue orpaskeHus: ¥ NpeaoMIICHHUSI MEXaHUYECKHUX BOJIH.

Ha6mronenue natepdepeHIny u 1upakiini MEXaHUIECKUX BOJIH.

AKyCTUYECKHI1 pe30HaHC.



CBolicTBa yJIbTpa3ByKa U €ro NpUMEHEHHUE.

Habmionenne cBS3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUTUTYAOH M 4YacTOTOM
Kosie0aHui.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPAXXEHUE, IPEIOMIICHUE,
noJisipu3anus, audpakiuus, THTepepeHIns.

OO6Hapy:xeHne HHPPAKpaCHOTO U YIbTPA(PHOIETOBOTO U3ITYUECHUI.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomul, npaKMUKym.

N3ydeHue napamMeTpoB 3BYKOBOM BOJIHBI.

N3yueHune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOnMHENHOE PAaCIPOCTPAaHEHHUE CBETa B OJAHOpPOAHOU cpexe. Jlyu cera. Todyeunsii
VCTOYHHK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpa)keHUs cBeTa. llocTpoeHne M300pakeHH B ILIOCKOM
3epkaine. Cheprueckue 3epkana.

[Ipenomnenne cBera. 3aKkoHBI MpeNOMJICHHS cBeTa. AOCOMIOTHBIA  ITOKa3aTelsb
npesnoMieHuss. OTHOCUTENBHBIM IOKa3aTenb mpeaomiieHus. [IocTosHCTBO 4acTOTBI CBeTa W
COOTHOUIIEHHUE JIJIMH BOJIH IPH IMEPEX0J€ MOHOXPOMAaTUYECKOIO CBETa 4epe3 I'PAHMIY pa3iena
JBYX ONTUYECKUX CPE].

Xon nyueit B mpusme. ucnepeus ceera. CloxxHBIHN coctaB 6enoro cera. Lger.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHblil yroia NoJIHOrO BHYTPEHHETO OTPAKECHUS.

ColOuparomue W pacceuBamIIre JIUH3bI. ToHKas nuH3a. DOKYyCHOE paccTosHuE |
ONTHYECKAsl CHJIAa TOHKON JTUH3bI. 3aBHCHUMOCTh (DOKYCHOTO PacCTOSHUSI TOHKOH chepudeckoit
JIMH3BI OT €€ TEOMETPUN U OTHOCUTEJILHOTO IOKA3aTeNsl IPEIOMIICHUS.

dopmyia TOHKOHM JIMH3BI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

Xox nyya, IpOLEAIIEro JUH3Y O/ MPOU3BOJIBHBIM YIJIOM K €€ IIIaBHOM ONTHYECKON OCH.
[ToctpoeHne n300paskeHH TOYKU U OTpE3Ka MPsIMOIl B COOMPAIOIIMX U PACCEUBAIOLINX JIMH3AX
U X CUCTEMaAX.

Onrtuueckne mpuboprl. Pazpemaromias cnocoOHOCTh. ['71a3 Kak onTHYECKask CUCTEMA.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas ontuka. Wurtepdepenuus cBera. KorepeHTHbIE HMCTOUYHUKH. Y CIOBHUS
HAOMIO/IEHUST MAaKCUMYMOB M MHUHHUMYMOB B HWHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX
KOT€pEHTHBIX HCTOUHUKOB. [IpriMephl KilaccHnyecKuX HHTEPPEPEHIIUNOHHBIX CXEM.

Hudpakmus  cera. Jludpaxkmuonnas pemérka. VYciaoBue HAOMIOICHUS TIIaBHBIX
MaKCHUMYMOB IpH MaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHu4eckue yCTpPOHMCTBA M TEXHOJOTMYECKHE TMPOLECChl: OYKH, JIyna, IEepUCKOIL,
doroanmapar, MHUKpPOCKOI, NPOEKIMOHHBIN ammapar, MPOCBETIEHUE ONTHKHU, BOJIOKOHHAs
OITHKA, TU(PPAKIUOHHAS PEHIETKA.

Hemoncmpayuu.

3aKOHbBI OTPAXKEHUS CBETA.

HccenenoBanue npesoMiIeHUs CBETA.

HabmtogeHne moiHoro BHYTPEHHETo OTpaskeHusl. MoJiesib CBETOBOIA.

HccnenoBanue xona CBETOBBIX IIyYKOB Y€pe3 IUIOCKONAPaUIEIbHYIO IUNIACTUHY U IPU3MY.

HccnenoBanune CBOMCTB N300paKeHHUM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TeeCKomna.

HaGmonenue nnatepdepeHum cera.



Habmionenue BETOB TOHKUX MJIEHOK.

Habmionenue nugpaknuu cera.

Wzyuenue mudpakiinOHHON PEIIETKH.

HaGmronenue nudpakiinoHHOTO CIEKTpa.

HaGnronenue aucnepcuu cBeTa.

Habmtonenue nonspusaiyy cBeTa.

[IpumeHnenue nosApou10B A U3yUEHU MEXaHUUECKUX HAMPSIKEHUM.

Yuenuueckuii skcnepumenm, nabopamopnuie pabomaul, nPAKMUKyM.

W3mepenne nokasarens IpeJoMIIeHHUs CTEKIIa.

HccnenoBanue 3aBHCUMOCTH (POKYCHOTO PACCTOSIHUS OT BEIECTBA (Ha MPUMEPE KUAKHX
JINH3).

H3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Torydyenue n300pakeHUs B CUCTEME U3 TNIOCKOTO 3€pKaJia U JINH3bI.

[onmyuenne n300paskeHHst B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeNeCKONNYECKUX CUCTEM.

Ha6mronenue audpakuuu, nHTEpGEPEHITUN U TIOJIIPU3AINH CBETA.

W3ydeHue nonspu3anuu CBeTa, OTPaXXEHHOTO OT MOBEPXHOCTU AUDJIEKTPHKA.

Wzyuenue nntepdepeHny 1a3epHOTo U3ITyueHHs Ha JIBYX IIEISX.

HaGmonenue aucrnepcum.

Ha6mronenue u uccnenoBanne nudpakIimOHHOTO CIIEKTpa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[TonmyuyeHue cekTpa U3JIydeHHs CBETOIMO0/Ia IIPH MOMOIIN AU(PPAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cIelIUAJIBLHOM TEOPHH OTHOCUTEIbHOCTH.

I'panuupl NPUMEHUMOCTH KJIACCHUECKOM MexXxaHukH. [locTynaTel crnenralibHON TEOpuu
OTHOCHUTEJIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpaszoBanus  Jlopenma.  YcnoBue
OPUYUHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHM M COKpAllECHUE
JUTUHBI.

DHEPrusi ¥ UMITYJIbC PENATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C SHEPTUEN U UMITYJIbCOM PEJIATUBUCTCKOMN YaCTUIbl. DHEPTHUS MTOKOSI.

TexHudeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHl: CIyTHUKOBBIE NPUEMHUKH,
YCKOPUTEH 3apsXKEHHBIX YaCTHII.

YyeHnueckuil IKCIIepUMEHT, J1a00paTOpHbIe PabOThI, MPAKTUKYM.

OmnpezneneHue UMITYJIbCa U YHEPTUM PEIATUBUCTCKUX yacTull (1Mo ¢ororpadgusM TPEeKoB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBantoBasi pusuka.

Tema 1. KopnycKyaapHuo-601106011 Oyanus3m.

PaBHOBecHOE TerIOoBOe U3IydeHHE (M3iIydeHHe aOCOMIOTHO YE€pHOro Temna). 3aKoH
cMmemenus Buna. ['munoresa [lnanka o kBaHTax.

®OoTOHBI. DHEPTH U UMITYJIbC (POTOHA.

®dotordpdexr. OmpiThl A. I'. CronmeroBa. 3akonsl doTodpdekrra. YpaBHeHHE DUHIITEHHA
s poroaddexra. «KpacHas rpanuna» Gortosddexra.

JlaBnenue cBeTa (B YacTHOCTH, JaBJICHHME CBETa Ha a0COJIIOTHO MOIJIOMIAIOIIYI0 H
a0COJIIOTHO OTpakarolyto nmoBepxHocTh). OnbiTel [1. H. JIeGenena.



BosHoBbI€ cBoiicTBa yactull. Bonmuel ae bpoitnsa. Jlinna BonHbl ne bpoitnsg u pazmepsl
objacTu  JOKaNM3allMKM  JIBIKYIICHCS  YacTUIbl. KOpmycKyJIsSpHO-BOTHOBOW  TyallU3M.
Judpakius 31eKTPOHOB Ha KPUCTAIIIAX.

Crnemnuduka nzmepenuii B Mukpomupe. CooTHoIeHUs Heonpeaenénnocten I eitzendepra.

TexHuyeckue ycTpoicTBa M TEXHOJOIMUYECKHE IPOLECCHI: CIEKTPOMETP, (OTOAIEMEHT,
dboTogaTuuK, TYHHEIBHBI MUKPOCKOII, COJTHEUHast OaTtapesi, CBETOAHOI.

Hemoncmpayuu.

®dotor(dekT Ha yCTAaHOBKE C ITMHKOBOM TJIACTHHOM.

HccnenoBanue 3akoHOB BHeMHETO GoTodddexra.

HccnenoBanue 3aBUCMMOCTH CONPOTHUBIIEHHUS ITOJIYTIPOBOIHUKOB OT OCBEIIEHHOCTH.

Cseroauos.

Conneynas OGatapes.

Yuenuueckuii 3xkcnepumenm, nadopamopnuie padomut, RPAKMUKYM.

HccnenoBanue gporopesncropa.

N3mepenue nocrostaaol [nanka Ha ocHOBe uccienoBanus Gorodddekra.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€PE3 CBETOAMO OT HAIPSKEHUS.

Tema 2. @usuka amoma.

OMnBITHI O UCCIIEZIOBAHUIO CTpOeHuUs aToMa. [imaneraprast moaens atoma Pesepdopaa.

[octynatel bopa. Uznyuenue u mornomieHue (HOTOHOB IpU TEepexoje aToMa ¢ OJIHOTO
YPOBHS SHEPTUH HA IPYTOM.

Bupasl ciektpoB. CrieKTp YpOBHEH SHEPTUHU aTOMa BOJAOPO/IA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3JydeHue ceera. Jlazep.

TexHuueckue yCTpPOMCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPaJIbHBIM aHAIU3
(ciekTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HaGmroneHne muHeyaThIX CIIEKTPOB.

YCTpolcTBO M ACHCTBUE CUETUMKA HOHU3UPYIOIIMX YACTHII.

Ornpenenenne JIMHBI BOJIHBI JIA3EPHOTO U3JTYYEHUS.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomul, npaKMUKym.

Habmtonenue nuHeiiuaToro crnekrpa.

HccenenoBanue cnekTpa pa3peKeHHOT0 aTOMAapHOr0 BOJOPOJA U U3MEPEHHE MOCTOSHHOM
PunGepra.

Tema 3. usuxa amomHo20 A0pa u 371eMEeHMAPHBLIX YACHMUY,.

Hyxnonnas monens sinpa I'elizenOepra—lBanenko. 3apsa sapa. MaccoBoe 4HCIO sizipa.
N3otomsl.

PannoaktuBHOCTh. Anbda-pacman. IJIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnasn. ['amma-
U3ITyYEHHUE.

3aKOH paauoakTUBHOrO pacnaga. PanumoakTuBHBIE H30TONBI B mpupoge. CBoiicTBa
MOHU3UPYIOLIETro U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKMBBIE OPraHU3Mbl. EcTecTBEeHHBIN
¢don uznyuenus. Jlosumerpus.

DHeprus CBS3U HYKIOHOB B sape. SnepHbie cuibl. Jledekt Maccsl sapa.

Snepubie peakuuu. Jlenmenne u cuHTe3 Anep. SnepHble peaktopbl. [IpoGiemsl
YOPaBISIEMOT0 TEPMOSAEPHOTO CHUHTE3a. OKOJIOTMYECKHE ACIEKThl Pa3BUTHUS  SIIEPHOM
SHEPIeTHUKU.

Mertoabl perucTpaluu U UCCAEAOBAHUS JIEMEHTAPHBIX YaCTHLL.



dyHIaMeHTalbHbIE B3aUMOJEUCTBUA. bapnonbl, Mme30HbI U JienToHbl. [IpencraBienue o
CranpaptHoil Mogenu. KBapk-TitooHHast MOJEINb apOHOB.

®usuka 3a npeaenamu CtangapTHOH Mozenu. TéMHas MaTepus U TEMHasl SHEPTUSL.

EnuHcTBO M3nveckoit KapTHHBI MUPA.

TexHuueckue yCTpOWCTBA M TEXHOJOTHYECKHE MPOIIECCHI: T03UMETp, Kamepa BuibcoHa,
SIIEPHBIA  pEaKTOp, TEPMOSIEPHBI peakTop, aToMHas OoM0a, MarHUTHO-pE30HAHCHAS
TOMOTpaQus.

Yuenuueckuii 3xkcnepumenm, nadopamopnuie padomut, RPAKMUKYM.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paauoakTUBHOTO (DOHA C UCIIOJI30BAHUEM JO3UMETPA.

N3yuenne nornomieHus: 6eTa-4acTUll ATFOMUHHEM.

Pa3znea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKH.

Otanbl  pa3BUTHS  acTpoHOMuHW. [IpuknagHoe W MHPOBO33PEHUECKOE  3HAYCHHUE
actpoHoMuHU. [IpUMEHUMOCTh 3aKOHOB (U3UKHU [ OOBSCHEHUS MPHPOABI KOCMHUYECKHX
00BEKTOB.

Metonbl acTpOHOMHYECKMX HccieqoBaHUN. COBpPEMEHHBIE ONTHYECKHE TEJIECKOIIHI,
PaAMOTENECKOIIbI, BHEATMOC(EpHAsk aCTPOHOMHMSI.

Bun 3Bé3aaoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, NX BUIUMOE IBUKCHHE.

ConneyHas cuctema.

Counnie. ConHeyHas akTuBHOCTh. ctounuk sHepruu CosiHia v 3BE3/1.

3BE31bl, WX OCHOBHBIE XapaKTEpUCTHKU. JluarpamMma «CHEKTpajdbHBIA KJacec —
CBETUMOCTbY». 3BE3/bI TJIABHOM MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTbY JJIf
3BE3]] [JIaBHOM MOCJENOBATeNbHOCTH. BHyTpeHHee crpoeHue 3BE3a. CoBpeMEHHbIE
IIPEACTABJICHHS O MPOUCXOXKACHUH U 3BOIOIMH COJIHIIA U 3BE3M. DTaIbl )KU3HU 3BE3L.

Muineunsiii [1yTe — Hama ["anaktuka. [lonoxxenue u nBukenne Connua B ['amaktuke. Tumbl
rajaktuk. Paguoranaktuky u kBasapbl. YEpHbIE ABIPHI B SAPAX TANAKTHK.

Bcenennas. Pacmmpenune Bcenennoil. 3akon XaO6ma. Pazberanuwe ramaktuk. Teopus
Bosbiioro B3peiBa. PemukTOBOE M3NTyYEHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepemménnsie mpobaemMbl aCTpPOHOMUH.

Yuenuuecxkue naonrwoenus.

Habmionenust 3BE3nHOrO Heba  HEBOOPYXKEHHBIM  TJ1a30M € HCIIOJIb30BAHHEM
KOMIIBIOTEPHBIX TMPWJIOKEHUH JUIS ONpEeesieHUus TOJIOKEeHUsI HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be31si CEeBEPHOIO MOMYIIAPUS U SIPKUE 3BE3/BI.

Habmtonenus B Teneckorn JIyHbl, MIaHET, TYMAHHOCTEH U 3BE3/IHBIX CKOIUICHUH.

Du3HYeCKH il MPAKTUKYM.

CniocoObl u3MepeHust (U3MUECKUX BETUYHMH C UCTIOJIb30BAHUEM aHAJIOTOBBIX M HU(POBBIX
U3MEPUTENIbHBIX MPUOOPOB ¥ KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIC  TOTPEIIHOCTH  W3MepeHui  ¢usmueckux BenmuuuH. OIleHKa TpaHHUIl
MOTPEIIHOCTEM.

[IpoBeneHNEe KOCBEHHBIX HM3MEpPEHUH, WCCIICNOBAaHUM 3aBUCHUMOCTEH  (pu3myecKkux
BEJIMYMH, MPOBEPKA MPEATIOKEHHBIX THUMOTE3 (BHIOOP M3 pabOT, ONMMCAHHBIX B TEMATHYECKHX
paznenax «Y4eHHUeCKU IKCIIEPUMEHT, 1a00paTOpHbIe paObOThI, TPAKTHKYM)).

O0o01mar01Iee MOBTOPEHHUE.

O6o0mieHne W cuUcTeMaTu3alus  COJAEep)KaHUS  pa3lenoB  Kypca «MexaHUKay,
«MonekynspHas (u3MKa U TePMOJUHAMHUKA», «DIEKTpoaAnHAMUKa», «KomeOaHus W BOIHBD,



«OCHOBBI clielMaNbHOW TEOPUHM OTHOCUTENbHOCTH», «KBaHTOBas ¢usuka», «DIeMeHTHI
ACTPOHOMMH U aCTPODUIUKI.

Ponp ¢u3uku w acTpoHOMHHM B JKOHOMHUYECKOW, TEXHOJIOTUYECKOM, COLMATBHOW U
ITHYECKON cdepax [eATeNbHOCTH YeJoBeKa, pojb M MeCcTo (U3MKH M acTPOHOMHHU B
COBPEMEHHOM HAy4yHOM KAapTHHE MHpaA, 3HAYEHUE OIHUCATEIbHOM, CUCTEMATHU3UPYIONICH,
OOBSICHUTENBHOM M MIPOTHOCTHYECKON (PYHKIMI (PU3NUECcKOi Teopuu, poib (pru3ndeckoi Teopuu
B (popMHpOBaHUM TpEACTaBICHUN O (PU3UYECKON KapTUHE MHUpA, MECTO (U3NYECKON KapTHUHBI
MHUpa B 001EM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBS3H.

Nzyuenne kypca ¢pusuku yriayOnéHHOTO ypoBHS B 11 Kilacce ocymiecTBIsSeTCs ¢ yU4&ToM
COJIepKATENBHBIX MEXKIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOTMH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Mesicnpeomemnoie NOHAMUSA, CEA3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SIBJICHWE, HAY4YHBIA (akT, TUMOTe3a, (U3WYecKas BeJIMYMHA, 3aKOH, TEOopus, HaOII0JeHUE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbHBIE
npuOopsI, udpoBast 1adopaTopws.

Mamemamuka: peunieHre cucteMbl ypaBHeHUl. Tpuronomerpudeckue GyHKIUU: CHHYC,
KOCHUHYC, TaHI'€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO. BEKTopbl M HX
IPOCKIMH Ha OCH KOOPIHMHAT, CIIOKEHHE BEKTOPOB. IIpou3BOgHBIC 3JIeMEHTApHBIX (DYHKITHIA.
[TpusHaku noo0us TPEyroabHUKOB, OIPEIeICHNE TUIOUIaN UIOCKUX GUryp u o0béma ted.

buonozua: snexkrpuueckue SBJICHHUS B KUBOM mIpupojne, KojeOaTelbHble ABMXKEHUS B
JKUBOM  INpUpOAE,  DKOJOTMYECKME  PUCKM  HIpU  IPOU3BOJACTBE  3BJIEKTPOIHEPTHUH,
AJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpelbl, YyJIbTpa3ByKoBas JUarHOCTHKA B
MEIUIMHE, ONTUYECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumua: CTpOEHHWE aTOMOB M MOJEKYJ, KpPHUCTaUIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHU3MBbl 00Pa30BaHUs KPUCTAIUTMYECKON PEIIETKU, CIIEKTPAJIbHBINA aHAJIH3.

T'eozpaghua: marnuTHBIE TOMIOCA 3€MIIM, 3aJIe)KM MAarHUTHBIX pyl, GOTOChEMKA 36MHOM
MOBEPXHOCTH, ceiicmorpad.

Texnonozua: NpUMEHEHNE MMOCTOSTHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JEKTPOIBUTATEIb
SlkoOu, reHepaTOp TMEPEMEHHOI0 TOKA, WHAYKIMOHHAS TIe€4Yb, JUHHUM 3JIEKTpoIepesad,
ANIEKTPOABHUraTeNb, pajxap, paAUONPUEMHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
YIbTPA3BYKOBAsl JMAarHOCTUKAa B TEXHHUKE, IMPOCKLIMOHHBIN amnmapar, BOJOKOHHAas ONTHKA,
coJiHe4Has Oarapesi, CIIyTHUKOBbIE IPUEMHUKH, siA€pHAst SHEPTETHKA U SKOJIOTHUYECKHE acTIeKThI
€€ pa3sBUTH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHSA IIPOITPAMMBI 110 O®OHU3UMKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMAJIMUYHOCTHBIE PE3YJIBTATEHI

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS yueOHOTro mpeamera « OU3uKay JOIKHBI OTPaXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYAalOLIUXCsl PYKOBOJCTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
MO3WLIMEN JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpHEHTAllUi, ITO3UTUBHBIX BHYTPEHHHUX
yOeXKIeHU, COOTBETCTBYIOLIUX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOTrO  OOIIecTBa,
pacIIMpeHne KU3HEHHOTO ONbITa M OIBITA JEATENBHOCTH B IPOLECCE peaIn3aliM OCHOBHBIX
HaIpaBJIEHUI BOCIIUTATENBHOMN I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

IPa’!KAAHCKOI0 BOCIIMTAHUSA:

e cpOopMHpPOBAHHOCTh TPAXKIAHCKOW MO3ULMK OO0ydYarolmerocs Kak aKTHBHOTO H
OTBETCTBEHHOTI'O 4JIeHa POCCUIMCKOT0 OOIIECTBA;

® [PUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKUX I'YMAaHUCTUYECKUX U JIEMOKPATHUECKUX
IIEHHOCTE;

® TOTOBHOCTb BECTH COBMECTHYIO NEATEIBHOCTh B MHTEpECax IPa’kAaHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAMOYTPABIEHUH B 00pa30BaTeIbHON OpraHU3alii;

e yMEHHE B3aUMOJEICTBOBATh C COLMAIBHBIMM MHCTUTYTaMH B COOTBETCTBMM C HX
GYHKIIUSMU ¥ Ha3HAUYCHUEM;

® TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOU NEATEIBHOCTH.

NATPHOTHYECKOT0 BOCIINTAHMS:

e chopMHPOBAHHOCTH POCCUUCKON TpakJaHCKOW HICHTHYHOCTH, TATPUOTH3MA;

® [IEHHOCTHOE OTHOILIEHUE K IOCYAAPCTBEHHBIM CHUMBOJIaM, JOCTHKEHUSM POCCHUICKUX
y4EHBIX B 0071aCTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

¢ c(hOPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

e CnocoOHOCTh OIIGHMBAaTh CHUTyallMI0O W [PUHUMATh OCO3HAHHBIE  PEILICHHUS,
OpUEHTHUPYACh Ha MOpPAJIbHO-HPAaBCTBEHHBbIE HOPMBI U IIEHHOCTH, B TOM 4YHUCIIE B
JEATEIIbHOCTH YYEHOT0;

® OCO3HaHME JMYHOTO BKJIaJa B IOCTPOCHHE YCTOWYMBOTO OyayIIETO.

ICTETHYECKOr0 BOCTIMTAHMA:

® HCTETHMYECKOE OTHOLIEHWE K MHpY, BKJIIOYasg SCTETHKY Hay4dHOrO TBOPYECTBA,

npucymero Gu3nyeckon HayKe.
TPYAOBOI0 BOCIIUTAHUA:

e UHTEpeC K pa3Iu4yHbIM cdepam NpodhecCHOHANBHON NesTeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHUKOM, YMEHHE COBEPINATh OCOZHAHHBIM BHIOOP OymyIieit
npodeccuu U peaqTn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIaHbI;

® TOTOBHOCTb M CIIOCOOHOCTH K 0OPa30BaHHIO M CaMOOOpPa30BaHHUIO B 001acTu (hu3MKu
Ha IIPOTSKEHUH BCEH JKU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHMSA:

e copMHPOBAHHOCTH SKOJIOTMUECKON KYyJIbTYpbl, OCO3HAHHE TIJI00aNbHOIO Xapakrepa
9KOJIOTUYECKHUX MPOOIIEM;

® [JIJAHMPOBAHUE W OCYIIECTBICHUE ICHCTBUIM B OKPY>KAIOIIEW Cpelle Ha OCHOBE 3HAHUSA
1eJield yCTOMYMBOTO pa3BUTHUS YETIOBEUECTBA;



pacuMpeHre OIbITa ACSITEIBPHOCTH HSKOJOTUYECKOW HAIMPaBICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAaHUH 10 (pru3uKe.

HEHHOCTH HAYYHOI'O IMTO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;
OCO3HaHHME LEHHOCTH HAy4YHOM JEATENbHOCTH, TOTOBHOCTh B IIPOLIECCE H3YUEHUS
(GU3UKKM  OCYIIECTBIATH  MPOEKTHYID M HMCCIENOBATENbCKYI0  JIEATENBHOCTh
UH/IMBUYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/bHBIC YHMBeEPCAJIbHbIC YUeOHbIE NelCTBHUS

Ba3zoBble JJornueckue aeicTBuA:

CaMOCTOSITeNIbHO (OPMYIUPOBAaTh U aKTyalIU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPENIENATh LEU ACSITEIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU UX JOCTUKEHUS,
BBISIBJISITH  3aKOHOMEPHOCTH U TIPOTHUBOpPEYMS B paccMaTpUBAEMbIX (PU3NUYECKUX
SBJICHUSX;

pa3zpabarbiBaTh IUTAaH pelIEHUS MpoOieMbl ¢ Yy4€TOM aHajiu3a HMEIOIIUXCS
MaTepuaIbHBIX U HEMaTePUAIBbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B ACSATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM,
OLICHUBATh PUCKU TOCJIEACTBUN JESTEIbHOCTH;

KOOPAMHHUPOBATh M BBIOJHATE PabOTy B YCIOBUSX pPEaTbHOrO, BUPTYaIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIILUICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ncciienoBaTe/IbCKHe AeiCTBUA:

BJIQ/ICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATUSIMU U METOJIaMU (PU3NIECKOM
HaYKH,

BJIAJCTh HAaBBIKAMHU Y4YEOHO-HCCIIEOBATENILCKOM M TPOEKTHOH JEATEIHOCTH B
oOmact (U3MKH, CIHOCOOHOCTBIO W TOTOBHOCTHIO K CAMOCTOSITEIBHOMY IOMCKY
METO/IOB peUIeHUsl 3aJad (U3UYECKOTO COJACpPKAHUS, NPUMEHEHHUIO Pa3JIMYHbBIX
METO/IOB TIO3HAHUS;

BJIAJICTh BUJAMHU JCSTEIHHOCTH TI0 MOJYYSHHIO HOBOTO 3HAHWSI, €T0 MHTEPIIPETAINH,
npeoOpa30BaHUI0 U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYAIHIX, B TOM YUCIIE IPH
CO37IJaHUU YYEOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISBJISITh TTPUYMHHO-CJICICTBEHHBIC CBSI3M M aAKTyaJIM3MpPOBATh 3a/lady, BBIABUTATh
runoTesy e€ peuleHus, HaXOIUThb AapryMEeHThl JUIs JIOKA3aTelbCTBA CBOMX
YTBEPKACHHIA, 3a/1aBaTh ApaMETPhI M KPUTEPUH PEIICHNUS,

aHAJTM3UPOBATh IIOJyUYCHHBIE B XOJA€ pEUICHUS 3aJayll Pe3yJIbTaThl, KPUTUYCCKH
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;
CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a7]a4l B 00pa30BaTEIbHON EATEILHOCTH, B
TOM YHCJIE NIPU U3YYEHUH (DU3HKH;

JIaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OLICHHUBATh IPUOOPETEHHBIN OMBIT;

YMETh IEPEHOCUTH 3HAHUS TI0 (PU3UKE B MPAKTHUECKYIO 00IaCTh KHU3HEISITEILHOCTH,
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 001acTeil;



BBIJIBUT'aTh HOBBIC UACH, IpEAJIaraTb OpUIrnHaJIbHBIC IMTOAXOAblI U PCIICHUA;
CTaBHUTb HpO6J’I€MI>I " 3a1a4, JOITYyCKAOMKUEC aJJbTCPHATHUBHBIC PCIICHUS.

PabGora ¢ undopmanmeii:

BJIAJICTh HABBIKAMU TIOJNy4YeHUS HHGOpManuu (U3NYECKOTO COICpXKaHHS U3
UCTOYHUKOB pAa3HBIX THIIOB, CaMOCTOSITEJIbHO OCYIIECTBISTh IOUCK, aHAJN3,
CHUCTEMATH3aIMI0O W WHTEPIPETANUI0 HWHPOPMALUU Pa3IUYHBIX BHIOB H (opMm
MPEJICTaBICHHUS,

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
pEeIIeHHd KOTHUTUBHBIX, KOMMYHUKATUBHBIX ¥ OpPraHU3allMOHHBIX 3a7a4 C
coOnrofeHreM TpeOOBaHUN APrOHOMUKHM, TEXHUKH O€30MaCHOCTH, THUTUEHBI,
pecypcocOepexeHns, MPaBOBBIX M OSTUYECKUX HOPM, HOPM HWH(POPMAIMOHHOM
0€e30I1aCHOCTH;

CO3/MaBaTh TEKCTHl (DU3MUYECKOTO COJEpKaHUs B pa3iduYHbIX (opmarax c yd4éTom
Ha3Ha4YeHHWs WH(pOpMalMd W IEJIeBOM ayJIWTOPHUH, BHIOWpAs ONTHUMAIBHYIO (GopMy
MIPEJICTABICHUS U BU3YaIH3aI[UH.

KoMMyHnKaTHBHBIC YHHBeEpPcaJIbHbIe YueOHbIe JeHCTBHUS:

OCYIIECTBIISATH OOIIEHHE HA ypoKaxX (PU3UKHU U BO BHE-YPOUHOU JIEATEIbHOCTH;
pacno3HaBaTh NPEANOChUTKH KOHMIUKTHBIX CUTYallui U CMATYaTh KOH(MINKTHI,
Pa3BEPHYTO M JIOTMYHO M3J1araTb CBOKO TOYKY 3pPEHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEACTB;

NOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHINBUIYaIbHON pabOTHI;
BBIOMpPATh TEMAaTHKY U METOJbl COBMECTHBIX JACUCTBUI ¢ YUETOM OOLIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0I'0 4JICHA KOJUIEKTUBA;

IIPUHUMATh LM COBMECTHOM IEATEIbHOCTH, OPraHU30BbIBATH U KOOPAMHHUPOBATH
JNEUCTBUA MO €€ NOCTHUKEHHIO: COCTABJATH IUIAH AEHCTBUM, PaCIpElEisiThb POJU C
y4€TOM MHEHUH YYaCTHUKOB, 00CYKAaTh Pe3yIbTaThl COBMECTHOM paboThI;

OLICHMBAaTh KadeCTBO CBOEro BKJa/Ja M Ka)XJOro YYacTHHKA KOMAaHAbl B OOIIUN
pe3ynbTar no pa3paboTaHHBIM KPUTEPUSIM;

IpeajiaraTb HOBbIE IIPOEKTHI, OLIEHUBATh UJEHU C MTO3ULIMA HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh IMO3UTHUBHOE CTPATETMYECKOE IIOBEICHHWE B PA3INMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKeHHE, ObITh MHUITUATUBHBIM.

PeryasiTuBHble yHMBepPcaJbHbIe YUeOHbIE 1eCTBHS
Camoopranmn3anus:

CaMOCTOSITENIFHO OCYIIECTBIIATH MO3HABATENBHYIO JIEATEIBHOCTh B 00s1acTH (pU3UKH U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTH U (HOPMYITHPOBATh COOCTBEHHBIC 33/1a4H;
CaMOCTOSITENIFHO COCTABJIATH IUIAH PEIICHUA PACYETHBIX U KAUECTBEHHBIX 3a7ay, IUIaH
BBITIOJIHEHUS MIPAKTUYECKONH pabOThl C YYETOM HMMEIOLIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOYKHOCTEN U MPEANOYTEHUM;

JIaBaTh OILICHKY HOBBIM CHUTYallUsIM;

pacumpsTh paMKH y9eOHOTO IpeIMETa Ha OCHOBE JIMYHBIX MPEITOYTCHNUH;

JieNaTh OCO3HAHHBINM BBHIOOP, apryMEHTHPOBATH €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a
peleHue;

OLICHUBATh MMPUOOPETEHHBIN OTIBIT;



Croco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAWIIMH B 00acTH (DU3UKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHBIN M KYJIBTYPHBIA YPOBECHB.

CﬂMOKOHTpOJ’IB, IMOIMOHAIbHBIN HHTEJIEKT:

J1aBaTh OLEHKY HOBBIM CUTYAallWsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIAJCTh HABBIKAMHU IIO3HABATEILHOM pE(PIEKCHM KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM U MBICIUTENBHBIX IPOLECCOB, UX PE3yIbTaTOB U OCHOBAHMIA,

UCTIOJIb30BaTh MPUEMBI peIIeKCHUH TSl OLICHKH CUTYAIlUH, BEIOOpa BEPHOT'O PELICHUS;
YMETb OLICHUBATH PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKECHUIO,
IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX [P aHAIU3€E PE3yJIbTAaTOB ACATEIbHOCTH;
IPUHUMATh ce0sl, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHAMATH MOTHBBI M apIYMEHTBI JPYTHX IIPU aHAJIN3€E PE3yNIbTATOB ACATECIbHOCTH;
IPU3HABaTh CBOE MPAaBO U MPABO APYTUX Ha OIINOKH.

B mpouecce AOCTHXKEHHS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI 1O (puU3MKe A
YPOBHSI CpeIHEr0 001Iero 00pa3oBaHus y O0yJarOIINXCSI COBEPIICHCTBYETCS AIMOIIMOHAIbHBIN
UHTEJUICKT, MPEAIoJaraloniiii c(hOpMUPOBAHHOCTE:

CaMOCO3HAHUS, BKJIIOYAIOUIETO CHOCOOHOCTh IOHMUMATh CBOE OMOIIMOHAIBHOE
COCTOSIHME, BUJICTh HAIPABJICHUS Pa3BUTUS COOCTBEHHON AMOIMOHAIBHOW cdepsl,
OBITH YBEpEHHBIM B cele;

CaMOpEryJIMpPOBaHMs,  BKIIOYAIOIIET0  CaMOKOHTPOJb,  yMEHHE  HPUHUAMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEJCHHE, CIOCOOHOCTh  aJaNTHPOBAThCA K
9MOLMOHAIBHBIM H3MEHEHHSIM U MPOSIBISITH THOKOCTD, OBITH OTKPBITBIM HOBOMY;
BHYTPCHHEW MOTHBAaIMH, BKIIIOYAIONICH CTPEMIICHHE K JOCTHIKCHHIO LIENH H YCIIEeXy,
ONTHMU3M, HHULMATUBHOCTh, YMEHHE JICHCTBOBATh, HCXO/Sl U3 CBOMX BO3MOXKHOCTEH;
OMITIATUH, BKITIOYAIOIIEH CHOCOOHOCTh MOHMMATh AMOLMOHAJIBHOE COCTOSHHE APYTHX,
YUYUTBIBATh €r0 IPU OCYIISCTBICHUU OOIICHMS, CIOCOOHOCTh K COYYBCTBHIO U
CONEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTh BBICTPAaWBaTh OTHOILCHHS C
JPYTHMU JIFOBMH, 3a00THTHCS, POSIBIISITh MHTEPEC U pa3peniath KOHPIUKTHI.

I[MPEAMETHBIE PE3YJIBTATBI

K xoHmy oOydenust B 10 knacce npeIMEeTHbIE pe3ybTaThl Ha YrIIyOJIEHHOM YPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHIA:

MOHUMAaTh POJb (U3UKA B SKOHOMHUYECKOW, TEXHOJOTUYECKOH, IKOJIOTHYECKOM,
COLIMAJILHOM M 3THUYECKOU cdepax AesTeNTbHOCTH YeJOBEKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOM Hay4YyHOU KapTHHE MHpa, 3HAYEHUE OIHUCATEIbHOM,
CHCTEMaTU3UPYIOIIeH, OOBSICHUTENbHON M NMPOTHOCTHYECKOW (QYHKUUH (usmueckon
TEOPUU — MEXAHUKU, MOJIEKYJSIPHOW (PU3UKH M TEPMOJUHAMHUKH, POIb (PUINIECKOM
Teopuu B (POPMUPOBAHHUU MIPEICTABICHHUN O GU3NIECKOM KApTUHE MHPA;

paznuyaTth yCJIOBUS TNPUMEHHUMOCTH Mojenell (U3NYeCKuX Tel U MPOLECcCOoB
(s1BJICHMI): MHEpIIMATIbHAS CHCTEMa OTCUETa, aOCOMIOTHO TBEPOE TEJIO, MaTepraIbHas
TOYKa, PABHOYCKOPEHHOE JBH)KEHHE, CBOOOJHOE TMaJeHue, aOCOJIOTHO YyIpyras
nedopmarusi, abCOMOTHO YIPyroe M aOCOMIOTHO HEYNPYroe CTOJKHOBEHUS, MOJCIH



ra3a, JKUIKOCTH U TBEPAOTO (KPUCTAIUIMUECKOIO) Teja, WACalbHBIM ra3, TOYEUHBIH
3apsiji, OAHOPOJIHOE AIIEKTPUUECKOE TOJIE;

paznu4ath ycloBUsS (TpaHUIBI, OONACTH) NPUMEHUMOCTH (DH3UYECKHX 3aKOHOB,
MOHUMATh BCEOOIIMI xapakTep (YHIAMEHTAIbHBIX 3aKOHOB W OTPAaHHMYEHHOCTH
WCITOJIb30BAaHUS YaCTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBIACHATH MEXaHMYECKHE MPOLECChl U SBJICHHS, HCIIOJIb3YS
OCHOBHBIE TIOJIOKEHHMSI M 3aKOHBI MEXaHUKH (OTHOCHUTEIIbHOCTh MEXaHHMYECKOIo
IBUKEHUS, POPMYJIbl KMHEMAaTUKH PAaBHOYCKOPEHHOIO IBM)KEHHSI, MPeoOpa3oBaHUA
lanunes ang ckopocTM W TepeMellleHusl, 3aKkoHbl  HbplOTOHa, IPUHIUI
OTHOCHUTEJIbHOCTH [ anuiies, 3aKOH BCEMHUPHOIO TSTOTEHHUS, 3aKOHBI COXPaHEHHS
UMIyJIbca M MEXaHWYECKOM OSHEpruu, CBsA3b paboThl CUIBI C H3MEHEHHEM
MEXaHUYECKOM HSHEpPruM, YCIOBUS pPaBHOBECHsS TBEPAOro Tena), MpPU ITOM
UCIIOJIb30BaTh ~ MAaTEMAaTUYECKOE  BBIPAXKEHUE  3aKOHOB, YKa3blBaTh  YCJIOBHS
MPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB: IpeoOpa3oBaHuii ['anumesi, BTOPOro u TpeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXPAaHEHHUs UMITYJIbCA U MEXAHUYECKOM SHEPIHH, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

AHAIM3UPOBATh M OOBSACHATH TEIUIOBBIC MPOLIECCHI U SBJICHHS, UCIOIB3YsS OCHOBHBIC
nosioxxeHuss MKT u 3akoHBI MOJIEKYJIApHOW (U3UKM W TEPMOIAMHAMUKH (CBS3b
JIaBJICHUS UJICAIBHOTO ra3a Co CpeAHEN KUHETUUYECKOM SHEPTUEN TEMIIOBOTO IBUKEHUS
U KOHLEHTpalued ero MoJIeKyJ, CBsI3b TEeMIepaTyphl BeEIIeCTBAa CO CpeaHeH
KMHETUYECKOM DJHEpruer TEeIUIOBOTO [JBWKEHHsSI €ro 4YacTUll, CBS3b JIABJICHUS
UJCANbHOIO Ta3a C KOHLEHTpaUMeld MOJEKYJ1 M €ro TeMIlepaTypoil, ypaBHEHHE
MenpneneeBa—Knanelipona, nepBblii 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHMs
SHEPrUM B TEIUIOBBIX IIpoLleccax), MPU H3TOM UCIOJIb30BAaTh MaTeMAaTHUYECKOE
BBIPDA)KEHHE 3aKOHOB, YKa3blBaTh YCJIOBUS MPUMEHUMOCTH ypaBHEHHs MeHeneeBa—
Knaneiipona;

AHAIM3UPOBATh M OOBACHATH JJICKTPUYCCKUE SIBJICHUS, HCIOIB3YysS OCHOBHBIC
MOJIO’KEHUS M 3aKOHBI AJIEKTPOJIUHAMUKHU (3aKOH COXPAHEHHUS AJIEKTPUUECKOIO 3apsija,
3akoH  KynoHa, MOTEHIMAIBHOCTH  3JEKTPOCTATUYECKOrO  MOJISL,  IPUHIUI
CYNEPIO3UIMU JIEKTPUUECKHUX IOJIeH, MPU 3TOM YKa3bIBas YCJIOBHS HNPUMEHUMOCTH
3akoHa KysioHa, a Takke NpaKTMYECKH BaKHbIE COOTHOIIECHMS: 3aKOHbI Oma ist
y4acTKa IeMy U 1711 3aMKHYTOM 3JIeKTpUYeCcKol 1enw, 3akoH Jxoyns—Jlenua, npaBuia
Kupxroda, 3axonsr Dapajest 11 3JIEKTPOIN3a);

OMHCHIBATh (DU3MUECKUE MPOIIECCHl U SBICHHUS, MCIONb3Ys BEIHUMHBI: TIEpEMEIICHUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Jla U CUCTEMBI TE€Jl, CHJIa, MOMEHT CHUJIbI, 1aBJICHHE,
NOTEHLMaJIbHAs JHEPTus, KUHETHYECKas SHEeprusi, MeXaHudeckas SHeprus, padorta
CWJIbL, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE, CHJIAa TSKECTH, CHJIAa YHPYroCTH, CHia
TPEHUSI, MOIITHOCTbh, YHEPTHUS B3aUMOCHCTBHUSA Tena ¢ 3eMyeit BOIM3H €€ MOBEPXHOCTH,
SHEeprusi ympyrod aegopMamuyi MPY>KUHBI, KOJIWYECTBO TEIUIOTHI, aOCONIOTHAS
TeMIeparypa Tena, padoTa B TEPMOIWHAMUKE, BHYTPCHHSISI DHEPIHsl HUACATBLHOTO
OJIHOATOMHOTO Ta3a, paboTa MJeaNnbHOrO raza, OTHOCUTENIbHAs BJIAXXHOCTh BO3/1yXa,
KITJ] waeanbHOro TEIUIOBOIO JIBUTATENs; AJIEKTPUUYECKOE TMOJIe, HANPSHKEHHOCTH
AIEKTPUUECKOTO TMOJISI, HAMPSHKEHHOCTh MOJISI TOYEHHOIO 3apsiia WIA 3apsKEHHOTO
miapa B BaKyyMe U B JIUAJIEKTPUKE, MOTEHIUA 3JIEKTPOCTATUYECKOTO MOJIsI, pa3HOCTb
MOTEHIMAJIOB, 3JIEKTPOABWKYILAs CHJIA, CHJa TOKA, HAIpsSIKEHUE, MOIIHOCTh TOKa,
3JIEKTPUYECKass €MKOCTh IUIOCKOIO KOHJIEHCATOPa, CONPOTHBIICHHE y4acTKa LENu ¢



IOCIIECAOBATENbHBIM M NApPAJUICIIBHBIM  COCIMHEHUEM  PE3HCTOPOB,  DHEPTHUsd
JIEKTPUYECKOTO T10JIsI KOHJEHCATOPa;

OOBSICHATH OCOOEHHOCTH TPOTEKAHWs (PU3MUYECKUX  SBJICHUN: MeXaHHYECKOe
JNBUKEHHE, TEIUIOBOE JABM)KEHHE YaCTUI[ BEIECTBA, TEIUIOBOE pAaBHOBECHE,
OpoyHOBCKO€ ABMKEHHE, MU y3Hs, UCTIapeHUE, KUTIEHNEe U KOH/IEHCAllUs, I1aBJICHUE
M KpHCTaJUIM3allis, HANPAaBJICHHOCTb  TEIUIONEpPENAaud,  JJICKTpHU3alUs  Tell,
AKBUITOTEHIIMAJIEHOCTD TOBEPXHOCTHU 3apsKEHHOTO IIPOBO/IHUKA,

NPOBOJIUTH HCCIICOBAHHE 3aBUCUMOCTH OJHOM (PM3NYECKON BETUYMHBI OT JIPYTOH C
UCIIOJIb30BaHUEM MPSAMBIX HW3MEPEHMM, NpPU ITOM KOHCTPYMpPOBaThb YCTaHOBKY,
(UKCUPOBATh pPe3yNbTaThl MOJYYCHHOH 3aBHCUMOCTH (DU3UYECKHX BEJIMYUH B BHIE
rpa¢uKkoB C Y4ETOM aOCOIIOTHBIX IMOTPEIIHOCTEH WM3MEpPEHMH, AenaTh BBIBOJBI IO
pe3ysbTaTaM UCCIIEOBaHMS;

NPOBOJIUTh KOCBEHHBIE H3MEPEHUS (PU3MUECKUX BEIUYMH, NpPU OSTOM BHIOMpATh
ONTUMAIBHBIA METOJ] M3MEpPEHMs, OLEHUBAaTh aOCOJIOTHBIE U OTHOCUTEIIbHBIE
HOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;

IPOBOAMTH  OIBITHI [0 IPOBEPKE MPEAJOKEHHOM THUIIOTE3bl:  IUIAHUPOBATH
OKCIEPUMEHT,  COOMpaTh  AKCIEPUMEHTAIbHYIO  YCTaHOBKY,  aHaJIM3HPOBATh
IIOJIyYEHHBIE PE3YJIBTATHI U AEJIaTh BBIBOJ O CTATYCE MPEIJIOKEHHON TUITOTE3BI;
coOuoaTh MpaBwia 0€30IaCHOTO TpyJa NMpH NMPOBEJEHUU HCCIEAOBAaHMNA B paMKax
y4eOHOT0 SKCIIEPUMEHTa, NPAaKTUKyMa U Y4eOHO-MCCIIEOBATEIbCKOW U MPOEKTHOM
JESITEIbHOCTH C HCIOJIb30BAHUEM M3MEPUTENBHBIX YCTPOWCTB U J1aOOPaTOPHOTO
000pyaOBaHuUS;

pemaTh pacy€THhIe 33JaYd C SBHO 3aJaHHOM W HESBHO 3aJaHHOM (U3UUECKOI
MOJICTIbIO: HAa OCHOBAaHUM aHAIM3a YCIOBUS OOOCHOBBIBATH BBIOOp (pu3mvecKon
MOJIeNIM, OTBeyaloleld TpeOOBaHUAM 3aJaud, NPUMEHATH (OPMYJbl, 3aKOHBI,
3aKOHOMEPHOCTH M  MOCTYJaThl (U3MUECKUX TEOpUH IPHU  HCIOJIb30BAHUU
MaTEMAaTHYECKUX METOJOB pEIIEHUs 3a1ad, IMPOBOJUTH PACYETHI HAa OCHOBAHUU
UMEIOUINXCA JaHHBIX, AHAIW3UPOBATh pE3yJbTaTbl U KOPPEKTUPOBATH METOJBI
pelIeHns ¢ YYETOM IOJIyYEHHBIX PE3YJIbTaTOB;

pelaTh KadyeCTBEHHbIE 3aJjauu, TpeOyIole NPUMEHEHHs 3HAaHUHM 13 Pa3HbIX pa3fieioB
Kypca (QU3MKH, a TaKKe HHTETPAllMM 3HAHUN W3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAy4YHOI'O ILMKJA: BBICTPauBaTh JIOTMYECKYIO LIENOYKY PAacCyKICHHM C ONOpOW Ha
U3y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHMUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS JUISI OOBSICHEHHS] OCHOBHBIX NPUHIUIIOB PaOOTHI
U3MEPUTENIBHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOIIECCOB;
NPUBOANUTH PUMEPHI BKJIA/1a POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE
HayKd, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE TEXHUKU H
TEXHOJIOTHIA;

aHAJIM3UPOBaTh W  OLEHUBATh IOCJHEACTBHUA OBITOBOM M  NPOU3BOACTBEHHOH
JeSITEILHOCTH YeNlOBeKa, CBA3aHHOW C (PU3MUECKUMH MPOLECCaMHU, C MO3UIHN
IKOJIOTUYECKOU 0€e30macHOCTH, MpeICTaBICHUI 0 palroHaIbHOM
IIPUPOJONOJIB30BaHNH, a TAKXKE Pa3yMHOM HCIIOJIB30BAHUN JOCTY)KCHHH HAyKH H
TEXHOJIOTHH JIJIs TaTbHEHUIIIEro pa3BUTHS YeJI0BEUECKOTO O0IIEeCTBA;

NPUMEHSATH pa3InyHble CIOCOO0BI paboThl ¢ HH(pOpMaIHel GU3MIECKOTO CONIEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIMOHHBIX  TEXHOJOTHH, TpPH  ITOM



UCTIONIB30BAaTh  COBPEMEHHbIE  MH()OpPMAIMOHHBIE  TEXHOJOTHMM ISl IOHMCKa,
nepepaboOTKU M NpPEAbABICHUA Y4eOHOW M HAy4YHO-TIOMYJISIpHONW HH(OpMarmy,
CTPYKTYPHPOBAaHUS M HMHTEpIpEeTaluy HH(POpMALUU, TONYUYEHHOH W3 Pa3TUYHBIX
MCTOYHHUKOB, KDUTHUECKH aHAIN3UPOBATh MOIydaeMyl0 HH(POPMALIUIO U OLICHUBATH €€
JIOCTOBEpHOCTh KaK Ha OCHOBE HMEIONIMXCS 3HAaHWH, TaK M Ha OCHOBE aHAJIM3a
UCTOYHUKA HHPOPMALIUY;

OpPOSIBJIATH OpPraHU3allMOHHBIE U TO3HABATENIBHBIE YMEHHS CaMOCTOSTENBHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOIECCE BBINOJIHEHUS TNMPOEKTHBIX U Yy4eOHO-
HCCJIEI0BATEIbCKUX padoT;

paboTaTh B Tpymie ¢ HCHOJTHEHHEM pa3IMYHBIX COLUAIBHBIX pOJeH, IUIAHHUPOBAThH
paboTy Tpymmel, panMOHAIBHO pPAaCHpPEAeIATh MACATENBHOCTh B HECTaHIAPTHBIX
CUTYyalusX, aJIeKBaTHO OLIEHMBAThH BKJIAJ Ka)KIOTO M3 YYAaCTHUKOB I'PYIIIHI B PEIICHHE
paccMaTtprBaeMoi poOIeMbl;

OpOSIBIATE MOTHBAIMIO K  Oyaymed mnpodeccHoHanbHOM — AESITEIbHOCTH 1O
CHEIUAIBHOCTIM (PU3UKO-TEXHUIECKOTO TPOdUIIS.

K koHmy obydenusi B 11 Knacce npeaIMEeTHBIC pe3yJIbTaThl Ha YIITyOJIEHHOM YPOBHE JIOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAIONTUXCSI YMECHUMN

MOHUMATh pPOJb (U3UKK B HKOHOMHUYECKOW, TEXHOJOTHYECKOW, COLMATBHOU U
TUYECKON cdepax ACsITeTbHOCTH YeNOBEeKa, POjb U MECTO (PM3UKU B COBPEMEHHOMU
HAay4YHOU KapTHHE MUPA, POJIb ACTPOHOMHUU B MPAKTUYECKOMN AEATEIHHOCTU YEIOBEKA U
JanbHEHIIEM  HAyYHO-TEXHUYECKOM  Pa3BUTHHM,  3HAYEHHE  OIMUCATEIbHOM,
CHUCTEMaTHU3UPYIONICH, OOBICHUTEIBPHOW W TMPOTHOCTHYECKOW (DYHKIMH (U3HIEeCKOM
TEOPUH — HJIEKTPOJMHAMHKH, CHEIUATBbHOM TEOPUM OTHOCHUTEIBHOCTH, KBAHTOBOM
¢u3uKu, ponb QU3NUECKOW TEOpuu B (OPMHUPOBAHUM MPEICTABICHUN O (HPU3NUECKOM
KapTUHE MHUpa, MECTO (PU3UYECKOW KAapTHHBI MHpa B OOMIEM PSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX NPEJCTABICHUN O MPUPOJIE;

paznuyaTth YCJIOBUS TNPUMEHHUMOCTH Mojenell (U3NYEeCKuX Tel U IPOLECcCOoB
(sBIEHUI): OAHOPOJHOE DBJEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  MOJIf,
rapMOHUYECKHE KoJeOaHUs, MATeMaTHUECKUH MAasTHUK, WACAIbHBIM IPYXHUHHBIHA
MasiTHUK, TAPMOHUYECKUE BOJIHBI, UACATBHBIN KOJIeOATEIbHBIN KOHTYp, TOHKAs JINH3A,
MOJIEJIEN aToMa, aTOMHOTO Si/Ipa U KBAHTOBOW MO/IETIN CBETA;

paznmuuath ycioBHs (TpaHUIBI, 00JIACTH) TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB,
MOHMMATh BCeoOUIM xapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OTPaHMYEHHOCTH
WCITOJIb30BAaHUS YaCTHBIX 3aKOHOB;

AHATM3UPOBATh M OOBSACHATH DJIEKTPOMATHUTHBIE MPOIECCHl U SIBICHUS, HUCIOJIB3YS
OCHOBHBIE TIOJIO)KEHUSI W 3aKOHBl JJIEKTPOJMHAMUKH U CIEHHAIBHONW TEOPUH
OTHOCUTEJIBHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUYECKOIo 3apsna, cwia Ammepa, cuia
JlopeHnia, 3aKOH 53JEKTPOMarHUTHOM MHAyKuuM, mpaBwio Jlenma, cBazp J/1C
CaMOMHAYKIMU B 3JIEMEHTE AJIEKTPUYECKOM IIEMU CO CKOPOCTBIO M3MEHEHUs CHIIbI
TOKa, TTOCTYJIAThI CTICIIHAIBHON TEOPUH OTHOCUTEIIBHOCTA DUHIITECHHA);
AHATM3UPOBATH U OOBICHATH KBAHTOBBIC MTPOIIECCHI U SBIICHHUS, UCTIONB3YS MOJIOKECHUS
KBaHTOBOW (u3uku (ypaBHeHHe OiHIITeHHA M (hoTodddexTa, MepBbId U BTOPOM
nocTynatel bopa, IpUHIUII COOTHOIICHUs HeomnpenenénHocrei ['eitzendepra, 3aKOHbBI
COXPAaHEHHUs 3apsIOBOrO U MacCOBOI'O YHMCENl U SHEPIUU B SAECPHBIX PEAKLMAX, 3aKOH
pPaauoaKTUBHOTO pacraja);



OMMCHIBATh (PU3NUECKHE MPOLECCHl U SIBICHUS, UCIIONb3Ys BETMUMUHBI: HAPSXKEHHOCTD
JNEKTPUYECKOTO  MOJIL, TMOTEHIHWal  3JEeKTPOCTaTUYECKOro  TOJs,  Pa3HOCTb
MOTEHIIMAIOB, 3JEKTPOJABIDKYIIAs CWJIA, MHAYKUMS MArHATHOTO TOJISl, MarHUTHBIN
MOTOK, cwia Amnepa, HUHAYKTUBHOCTb, JJIEKTPOJBHXKYIAS CHJIA CAMOMHIYKIIHUH,
SHEPrusi MarHUTHOTO TOJIA MPOBOJHUKA C TOKOM, PEJSTUBUCTCKUNA UMITYJIbC, TTOJHAS
SHEPTusl, SHEPrus MOKOs CBOOOIHOM YacTUIIbI, SHEPTHUS U UMIYJIbC (POTOHA, MaccoBOE
YUCJIO U 3aps]l Apa, SHEPTHs CBS3M Spa;

OOBSCHATH OCOOCHHOCTH TPOTCKaHUs (DU3MUECKUX SBJICHHIA: OSJICKTPOMArHUTHAS
WHAYKIHS, CAMOMH]IYKIUS, pe30HAHC, HHTep(epeHITus BOIH, TUGPAKIUS, TUCTIEPCHUs,
NOJTHOE BHYTPEHHEe oTpaxkeHue, potoanekrpuueckuii apdexr (porosaddekr), ansda-
u Oera-pacmaabpl  siAep, TramMma-u3inydeHue saep, (GU3NYECKUe  MPUHIUIBI
CIEKTPaJIbHOTO aHaliu3a U paboThl Jlazepa;

ONpEeNENATh HAMpPaBICHUE WHAYKIUUW MarHUTHOTO TOJIA MPOBOJHHMKA C TOKOM, CHJIbI
Awmmnepa u cunbl JIopeHia;

CTpOUTh U300pakeHHEe, CO3/1aBaeMOe TUIOCKUM 3€pKajoM, TOHKOW JMH30H, U
pacCUUTBIBATh €r0 XapaKTEPUCTHUKU;

MPUMEHATH OCHOBOIIOJIATAOIINE ACTPOHOMHUYECKUE TMOHSATHS, TEOPUU U 3AKOHBI JIJIs
aHaM3a W OOBICHEHUs (PUINYECKUX TPOIECCOB, MPOUCXOASIIMX B 3BE3/MaX, B
3BE3HBIX CHCTEMax, B MEXTaJaKTUYECKOW Cpene; MABWKEHHUS HEOCCHBIX Tel,
IBOJIIONNH 3BE3 1 BeenmeHHom;

MPOBOAMUTH HCCJIEIOBAaHUE 3aBUCUMOCTEH (M3MYECKUX BEJIMYUH C HCIOJIb30BaHUEM
IPSIMBIX U3MEPEHUM, ITPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, PUKCUPOBATH PE3YJIbTAThI
MOJyYEHHON 3aBUCHUMOCTH (PU3MYECKHUX BEIMYMH B BHUAE TIpadukoB ¢ Y4ETOM
aOCONIOTHBIX ~ TOTPEIIHOCTeH HM3MEPEeHMid, JelaTh BBIBOJALI IO  pe3yibTaTaMm
UCCJICIOBAHMS;

POBOAUTH KOCBEHHBbIE H3MEpPEHUs (U3NYECKUX BEIMYUH, IMPU HATOM BBIOMpPATH
ONTUMATBHBIA METOJ W3MEPEHHUs, OILEHUBATh aOCOITIOTHBIE M OTHOCHTEIbHBIC
MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEpPEHUl;

IPOBOAMTH  OMBITHl [0 TPOBEpPKE MPEAJOKEHHOM THUIOTE3bl: IUIAHUPOBATH
JKCIIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAIbHYI0  YCTaHOBKY,  aHaJIU3UPOBAThH
MOJIyYEHHBIE PE3YJIbTaThl U JIeNaTh BBIBOJI O CTATyCe MPEAJIOKEHHOM TUIOTE3bI;
OMUCHIBATh METO/IbI OJIYYCHHSI HAYUYHBIX aCTPOHOMHUYECKUX 3HAHUK;

coOnronath mpaBuia 0€30MacHOTO TpPyAa MPH MPOBEACHUU HCCICIOBAHUN B paMKax
y4e0HOT0 SKCIIEPUMEHTA, MPaKTUKyMa U y4eOHO-HCCIEeOBATENbCKOW U MPOEKTHOM
JESITEIbHOCTH C WCIOJh30BAaHUEM HU3MEPHUTEIBHBIX YCTPOWCTB M J1a0OPATOPHOTO
000pyaOBaHuUS;

pemaTth pacu€THhIE 3a7a4yd C SBHO 3aJlaHHOM M HESIBHO 3aJaHHOW (u3nueckon
MOJIeJIbIO: HAa OCHOBAaHMM aHalIM3a YCIOBUS BbIOMpaTh (PU3MUECKHE MOJEINH,
OTBevarol[ue TPeOOBAHUAM 3a/1a4H, IPUMEHATH (POPMYIIbI, 3aKOHbBI, 3aKOHOMEPHOCTHU U
MOCTYNaThl (PU3NYECKUX TEOPUM TMPH WCIOIH30BAHUH MATEMAaTHUYECKUX METO/IO0B
peuieHust 3aga4, MOPOBOJUTH pacyéThl Ha OCHOBAaHUU MMEIOUIUXCS JaHHBIX,
AQHAIM3UPOBATh PE3YJbTaThl U KOPPEKTHPOBaTb METOJbI pELIEHUS ¢ Y4YETOM
MOJTyYEHHBIX PE3yJIbTaTOB;

pemaTth Ka4ecTBEHHbIE 3aaui, TpeOyIolue MPUMEHEHNS 3HaHUI U3 pa3HbIX pa3/iesioB
Kypca (U3MKH, a TakKKe HHTETpaluy 3HaHWM W3 JPYTrUX MPEeIMETOB €CTECTBEHHO-



HAy4YHOTO IMKJa: BbICTpauMBaTh JIOTHUECKYIO IIETIOYKY PpacCyKICHHIl ¢ omopod Ha
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHHUS,

UCTIOJIb30BaTh TEOPETUUCCKUE 3HAHUS ISl OOBSICHEHUSI OCHOBHBIX IIPHUHIIUIIOB PabOTHI
U3MEPUTENbHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MIPOIIECCOB;
MPUBOIUTH MPUMEPHI BKIIaJa POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HAyKH, B OOBSICHCHHE IPOIECCOB OKPYKAIOIIETO MHpPA, B PA3BUTUE TEXHUKU U
TEXHOJIOTHIA;

aQHAIM3UPOBAaTh M  OLIGHUWBATh TIOCJIEACTBUS OBITOBOM M  IMPOU3BOJCTBEHHOM
NESITEIbHOCTH 4EeJOBEKa, CBS3aHHOM ¢ (U3MYECKUMM TMpoleccaMu, C MO3MUIHMA
IKOJIOTUYECKOU 0€e30macHOCTH, MpeICTaBICHUI 0 palroHaIbHOM
MPHUPOIONIONB30BAHUHU, a TaKXKE Pa3yMHOM HCIIOJIb30BAHUU JOCTHKCHUU HAyKU H
TEXHOJIOTHH JIJIs TaTbHEHUIIIEro pa3BUTHS YeJI0BEUECKOTO O0IIeCTBa;

MPUMEHSATH Pa3JINYHbIE CITOCOOBI pabOThI ¢ HHPOpMaNHel (PU3UIECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HH(MOPMAIMOHHBIX  TEXHOJOTHH, TIPHU  OTOM
UCIIOJIb30BaTh  COBPEMEHHBIE  HH(OpPMAIMOHHBIE  TEXHOJOTMHM  JUISl  TOMCKA,
nepepaboOTKU M NPEdbABICHUA Y4eOHOW | HAy4YHO-TIOMYJSIpHOW HH(OpMarmy,
CTPYKTYpPHUPOBAHHSI W HMHTEpIpeTanud WHPOPMAIUH, MOJYYSHHON W3 pa3IMYHbIX
HCTOYHUKOB, KPUTUUECKH aHAIU3UPOBATH MOIyYaeMyl0 HHPOPMAIMIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHWN, TaK U HA OCHOBE aHalu3a
UCTOYHUKA UH(POPMALIUY;

NPOSIBIISITh  OPTaHM3ALMOHHBICE ¥ TO3HABATENIBHBIE YMEHHUS CaMOCTOSTEIHHOTO
NpUOOPETEHUS HOBBIX 3HAHWW B TIPOIECCE BBITIOJHEHUS TMPOCKTHBIX M y4eOHO-
UCCIIEIOBATENLCKUX PadoT;

paboTaTh B TpyIIEe C HUCIOJHEHHWEM DA3JIMYHBIX COIMAIBHBIX POJel, MIaHUPOBATh
paboTy Tpynmbl, palMOHATBHO PACIPEACTSATh EATEIBHOCTh B HECTaHAAPTHBIX
CUTYalUsX, aJleKBaTHO OLICHUBATh BKJIAJ Ka)KJOT0 U3 YYACTHUKOB I'PYIIBI B PEIICHUE
paccMmaTpuBaeMoil mpoOIeMbl;

OpOSIBIISATE  MOTHBAaLMIO K Oyaymeid mpodeccHoHambHON — IeATENhbHOCTH  TI0
CIIEIUATILHOCTSM (PU3UKO-TEXHHUUECKOTO MPOdUIIS.



TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
Kosau4vecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
Kontpoabsubie IIpakTuyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypcesl

Paznen 1. HAYUHBII METO/1 IO3HAHMS IIPUPOIBI

1.1 Hayunslii MeTO IO3HAHUS TPUPOBI 6
Nroro no pazgeny 6
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 CraTtuka TBEpIOTO TENa 5 1
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1
Hroro no pazneny 35

Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPUH 15 1
3.2 Tepmoaunamuka. TernoBbsie MalIMHbI 20 1
13 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1
) EPEXOIBI
Hroro no pazaeny 49
Pa3nea 4. JIEKTPOJANHAMUKA
4.1 DJIEKTPUYECKOE TMOJIe 24 1
4.2 ITOCTOSIHHBIN 2IIEKTPUYECKUM TOK 24 1




4.3 TokM B pa3nu4HbIX cpeax 6
Hroro no pazaeny 54
Pasnea 5. PU3NUYECKUN MPAKTUKYM
5.1 OU3NYECKUI TPAKTUKYM 16 16
Hroro no pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 170 16




11 KIIACC

Kosaun4vecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu¢poBbIe
Ne ii/m P Konrpoabusie IIpakTHueckue (ipp )
NPOrpaMMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypcebl
Paznea 1. JIEKTPOJANHAMUKA
1.1 MaruauTHoe nosie 14
1.2 DJIEKTpOMAarHuTHAs: UHIY KIS 13 1
Nroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
2.2 DJeKTpOMarHUTHBIE KOJIeOaHuUs 15
23 MexaHuuyeckue U 3JeKTPOMarHUTHbIE 10 |
BOJTHBI
2.4 Onrtuka 25 1
Hroro no pazneny 60

Pasznea 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 OcuoBbel CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynspHo-BOIHOBON Ayann3m 15

4.2 ®uszuka aroma 5

43 ®u3nKa aTOMHOTI'O Spa U 3JIEMEHTAPHBIX 5

YaCTHI]




Hroro no pazneny

25

Pa3neua 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12
Nroro no pazaeny 12
Paznen 6. PUSHUYECKHNA MPAKTUKYM
6.1 Du3NYECKUN IPAKTUKYM 16 16
Nroro no pazaeny 16
Pazgen 7. OBOBIIAIOIIEE IIOBTOPEHUE
Cucremarusanusa 1 00001eHne
71 IPEIMETHOTO COJIEPKaHUs U OIbITa 15
’ NESITeIbHOCTH, IPUOOPETEHHOT O IPU
u3ydeHnn kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
PesepBHOE BpeMms 10
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTtpoabHbie
padoTsI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

®uzuka — pyHIaMeHTalbHas HayKa O
npupoje

HayuHblii MeTOI IO3HAHUS U METOBI
UCCIIeIOBaHUS (PU3UIECCKUX SBICHUN

DKCHEepUMEHT U TeOpHs B Ipoliecce
no3HaHus npupoasl. Habmronenue u
HKCTIIEPUMEHT B (PU3UKE

Cnioco0Os1 u3mMepeHus (U3NIECKUX BEITHYUH

AOCOIOTHASA U OTHOCUTEIbHASA
MOTPEITHOCTH U3MEPEHUI (PU3HUECKUX
BEJIMYVH

MonenupoBanue B ¢pusuke. Poib u mecto
¢u3uKu B OPMHUPOBAHUHN COBPEMEHHOM
Hay4HOU KapTHUHBI MUPA, B IPAKTUYECKOMN
NEeATEILHOCTH JI0AeH

Mexanuueckoe amxenue. CucreMa
orcyeTa. OTHOCHTEIBPHOCTE MEXaHUUECKOTO
neuxkenwus. [Ipsimast u oOpaTHas 3a1a9n
MEXaHUKH

Paaunyc-BekTop MarepranibHON TOUKHU, €70
MPOEKIIMU HA OCH KoopAuHAT. Tpaekropus.




[Tepememenue. Cxopocts. X nmpoekunu Ha
OCH KOOpJIMHAT

PaBHOMEpPHOE ITPAMOIIMHEMHOE IBUKECHHUE.
I'paduyeckoe onucanue paBHOMEPHOTO
IPSIMOJIMHEMHOTO IBUKCHUS

10

Co’keHue nepeMeeHNil 1 CKOPOCTEM.
Pemmenue 3agau

11

HepaBHomepHoe aBukeHne. MrHoBeHHas
cKopocTh. Yckopenue. [Ipamonnneiinoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue MpsIMOIMHEHHOTO
JBUKEHMSI C TIOCTOSIHHBIM YCKOPEHUEM

13

CBoOopgHoOe majieHne. Y CKopeHue
CBOOOIHOTO IMaJeHUs. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHHSI OT
BpPEMEHU U UX rpaduku

14

JIBukeHue tena, OpOIIeHHOTO MO/ YIJIOM K
TOPU30HTY

15

KpuBonuneiinoe npuxkenue. /[Bnxenue no
OKPYXHOCTHU. YTJ0Bas U JIMHEHHAA
ckopocTtsb. [lepron u yacrora.
LleHTpOCTpEMUTENBHOE U TTOJTHOE
YCKOpEHHUE

16

KoHnTposbHas pabota mo Teme
"Kunemaruka"

17

ITepsb1it 3axkoH Hbrorona. Maepuuanbusie
cucremsl orcuéra. [IpuHnun
oTHOcuTeJIbHOCTH Ianunes.




HeunepuuanbHble CUCTEMBI OTCYETA

Cuna. PaBHozeicTByI01Ias cuia. Bropoit

18 3akoH HproTona. Macca

19 Bzaumopericteue Ten. Tpetnil 3aKkoH
Herorona

20 [IpuHnun cynepnosunuu cui. Pemenue
3a/1a4 Ha MpUMeHeHne 3akoHoB HploToHa
3aKOH BCEMUPHOTO TATOTECHHUS.

21 OKBUBAJICHTHOCTb IPaBUTALIMOHHON U
MHEPTHOU MaccChl

” Cuna TsKeCTH M YCKOpPEeHHEe CBOOOAHOTO
NajeHus
JIBukeHre HEOECHBIX TE B UX

23 UCKYCCTBEHHBIX CIlyTHUKOB. IlepBas
KOCMHUYECKasi CKOpOCTh. 3akoHbl Kerepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUabI cUil

25 TpeHus. JIBUKEeHHE B KUIKOCTH U ras3e ¢
Y4ETOM CHJIbI COIPOTHUBIICHUS CPEIbI

26 Jasnenue. [ 'napocraruueckoe AaBJICHUE.
Cuna Apxumena
AOGCOIIOTHO TBEpPAOE TEIO.

27 ITocTynarenbHOE U BpalaTesbHOE
JBUKEHUE TBEPJOTO Tesa

)3 MOMEHT cuiIbl OTHOCUTENIBHO OCH
BpaieHus. [1neqo cuiibl

29 CrioxeHue Cuil, MPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxkecT Tena. Y cinoBus




paBHOBECHS TBEPAOTO TeJa. Buabl
paBHOBeECHS

30

Pemenue 3amau

31

KonTtposnbHas padora mo teme "/[uHamuka.
CraTtuka TBEpI0ro Tena"

32

HNMnynsc MaTepuanbHOM TOYKH, CUCTEMBI
MaTepHalbHBIX TOUeK. LlenTp Mace
CHUCTEMBI MaTepUaNIbHBIX TOUEK. Teopema o
JBVKCHUM LIEHTpa Mace

33

NMiynbe cuibl 1 UISMEHEHHE HMITYJIbCA
Tena. 3aKOH COXPaHEHMsI UMITYJIbCA.
PeaktuBHOE NBHXKEHUE

34

MoMEHT uMITyJibca MaTepUaIbHON TOUKH.
[IpencraBieHue o COXpaHEHUH MOMEHTA
HUMITYJIbCa B HCHTPAJIBHBIX IMOJIAX

35

Pemmenue 3agau

36

Pa60Ta CHUJIbI HA MAJIOM U Ha KOHCYHOM
nepemeniennu. ['padpuueckoe
npezcTaBiIeHrne padoThl CHITBL. MOIIHOCTD
CHUTBI

37

Kunetnueckas sneprus. Teopema o0
U3MEHEHUH KWHETHUYECKON SHEPTruu
MaTepUaJIbHOU TOYKU

38

[ToTeHManbHble U HEMOTEHIUATIbHBIE
cuibl. [TorenunanbHas sueprus. Bropas
KOCMHYECKasi CKOPOCTh

39

TpeTbs kocMuueckas CKOpocThb. CBs3b
paboThl HEMOTEHIIUATIBHBIX CHUJI C




W3MEHEHHEM MEXaHNIeCKOM OHCPIruun
CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHMYECKON SHEPTUr

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpaBHenue bepHynu 1 uaeanbHON
KUJKOCTU

A1 KoHnTposbHast padorta mo Teme "3akoHbI
COXPAaHEHHUs B MEXaHUKe"
Pa3BuTue npenacraBieHuit 0 mpupoie

42 ternoTsl. OcHOBHBIE nosoxeHnst MKT.
Huddysus. BpoyHOBCKOE NBHKECHHE
Crpoenue ra3o00pa3HbIX, KUIKUX U

43 TBEPABIX TEJ. XapaKTep IBUKEHUS U
B3aMMOJICHCTBHSI YaCTHI] BEILIECTBA
Macca u pazMmepsl MOJIEKYT (ATOMOB).

44 Konuuecto BemectBa. [locTosiHHas
ABoraapo

45 Temneparypa. TemioBoe paBHOBECHE.
[Ixana Henbcus

46 Pemmenue 3agau

47 Wneanbheiii ra3. ['a30BbIe 3aKOHBI

43 VYpaBuenue Menpaeneepa-Knaneiipona.
Pemmenue 3agau

49 AOcomoTHas TemnepaTtypa. 3akoH
JanpToHa

50 H3omnporeccsl B uaeaqibHOM rase ¢
MOCTOSITHHBIM KOJIMYECTBOM BEIIECTBA

51 ['padpuaeckoe nmpeacraBieHne




U30TIPOLIECCOB: U30TEpMa, U30X0Pa,
n3zobapa

52

OcHoBHoe ypaBHeHue MKT

53

Pemmenue 3agau

54

CBs13b a0COTIOTHOM TeMIepaTypbl
TEPMOJAVHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOU DHEPrueH MoCTynaTeIbHOTo
TEIUIOBOTO IBWKCHUS €€ YaCTHL]

55

O00011eHME U CUCTEMATU3ALMS 3HAHUM 110
teme "OcuoBel MKT"

56

KoHnTtposbhas padota mo teme "OCHOBBI
MKT"

57

TepMonnHaMuyeckas cucTeMa. 3alaHue
BHEIIHUX ycsioBui uist T/ cucreMsl.
BHewHue 1 BHyTpeHHHE TapaMETPBI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYCHUS BEJIIMYMH, ONUCBIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauamo TepMOgUHAMUKH.
CamonpounsBosibHas penakcanus T/1
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO

59

Mopenb naeanbHOro ra3a B
TepMOILI/IHaMI/IKC. yCJIOBI/ISI HpI/IMeHI/IMOCTI/I
3TOU MOJEIHN

60

VYpaBuenue Menzeneesa-Knaneiipona u
BBIPAXEHHE JUIsI BHYTPEHHENW SHEPTUU

61

Bripaxkenue 111 BHyTpEHHEN SHEPTUU
OJIHOATOMHOTO MJI€aJIbHOIO rasa.




KBasucrarnyeckue U HECTATUYECKUE
TIPOIIECCHI

62

DnemMeHTapHasi paboTa B TEPMOAMHAMUKE.
Brrancnenue pabotsl o rpaduky mporecca
Ha pV-auarpamMmme

63

Temonepenaya kak cnocod U3MEHEHUS
BHyTpeHHeH sHeprun T]I cucremsl 6e3
COBepILEHHSI pabOThI

64

KoHBek1us, TernaonpoBogHOCTD,
U3ITyYCHUE

65

KonnuectBo tennotel. TemnoéMkocTs Tena.
VY enbHas 1 MOJISIpHAst TEIIOEMKOCTH
BEUICCTBA. Y [ICNIbHAS TEIUIOTa CTOPAHUs
TOILINBA

66

Pacuér konuyecTBa TEIUIOTHI IIPU
TerIoneperaye

67

[TonsiTne 06 amuabaTHOM MpoIEcce.
[1epBblii 3aKOH TEPMOAUHAMUKHU

68

KonuyectBo TemnoTs! 1 paboTa Kak Mepsl
W3MEHEHUS BHYTpeHHel sHepruun T/]
CUCTEMBI

69

BTopoii 3aK0H TEpMOAMHAMUKY JIS
PaBHOBECHBIX 1 HEPABHOBECHBIX
npoiieccoB. HeoOpatumMocTh mpupoaHBIX
MIPOIIECCOB

70

[IpuHIMITBI AEACTBUS TEIIOBBIX MALIUH.

KT

71

MakcumansHoe 3nadenne KIT. Ik




Kapno

72

Pemmenue 3agau

73

3KOHOFI/I‘-IGCKI/I€ ACIICKTHhI UCITOJIB30BAHUA
TEIJIOBLIX IBUrarencii. Temiosoe
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl

74

Pemenue 3amau

75

O0001eHre U cUCTEMATU3ALMS 3HAHUH 110
teme "Tepmonunamuka. TemnoBbie
MAaIIHb"

76

KoHnTposnbHas pabota mo Teme
"Tepmoaunamuka. TernoBbsie MauHb!"

77

[TapoobpazoBanue 1 KOHIEHCAITHS.
Hcnapenue u kurieHue. Y aenbHas TeIIoTa
napooOpa3oBaHUs

78

HaCBIH_ICHHBIG 1 HCHACBIIICHHLBIC ITaPHhI.
KauyecTtBenHast 3aBUCMMOCTD INIOTHOCTH U
AaBJICHUSA HACBIICHHOTO Iapa OT
TEMIIEPATYPBI, KX HE3aBUCUMOCTE OT
00BbEMa HACHIILIEHHOTO TTapa. 3aBUCUMOCTh
TeMIIepaTypbl KUIIEHUs OT IaBJICHUS B
AKHUJKOCTH

79

BnaxHocTts Bo3ayxa. AOCoNMOTHAS U
OTHOCHTEJIbHASI BIAKHOCTh

80

Pemmenue 3agau

81

TBépnoe teno. Kpucramimueckue u
aMmopdHbIe Teaa. AHU30TPOIHS CBOMCTB
KPUCTAIIJIOB

82

[InaBnenue u xpucraumsanus. Y qenbHas




terutota masneHus. Cyonumanus

&3

Hedopmaruu TBEpAOTO Tena. PacTsokeHnue
u cxatue. Casur. Moayne FOnra. [Ipenen
ynpyrux aedopmariuii

84

TermmoBoe paciupeHue KUAKOCTEN U
TBEPABIX TeN. AHTAPMOHHU3M TETIOBBIX
KOJIeOaHMil 4aCTHI] BELIECTBA

85

[IpeoOpazoBanue 3Hepruu B (ha30BBIX
nepexoaax

86

YpaBHEeHHE TEIIOBOTO OamaHca

87

Pemmenue 3agau

88

[ToBepxHOCTHOE HaTsKeHue. KanwnspHble
siBJIeHUsI. J[aBieHue 1Mo MCKPUBICHHOU
MOBEPXHOCTHIO Kuakoctu. opmyna
Jlammaca

89

O06o0011eHre U cUCTeMaTH3aIMs 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®a30BbIe IEPEXOBI"

90

KoHnTtposbHas padota mo teme "ArperaTabie
cocTosiHUA BeniecTBa. Pa3zoBble NEPEXOAbI"

91

DneKTpu3anus Ten u €€ MpOosIBICHUS.
DnekTpuyeckui 3apsia. /IBa Buaa
AJIEKTPUUECKUX 3apsaoB. [IpoBogHUKH,
JUDJICKTPUKU U TTOJTYTTPOBOTHUKH

92

DneMEeHTapHBIN AIEKTPUUECKUH 3apsia.
3aKOH COXPaHEHHMs JICKTPUYECKOTO 3apsia

93

Bzanmoperictsue 3apsnoB. ToueuHsle
3apsasl. 3akoH KynoHa




94 Pemenue 3amau

95 Onektpuyeckoe nosie. Ero neiicteue Ha
3JIEKTPUUYECKUE 3apsiibl

Hampsok€HHOCTB 37IEKTPUUECKOro MOJIs.
[TpoOHeIit 3aps. JInHuM HaNPsHKEHHOCTH
ANEeKTpUYECcKOro noist. OqHopoIHOE
INEKTPUUYECKOE TT0JIe

96

[ToTeHIMaIbHOCTh JIEKTPOCTATHIECKOTO
97 noJs. Pa3HOCTE TOTEHIINAIOB U
HaIpsHKEHNE

[lorennmaneHas 3HEPrUs 3apsaaa B
98 3ieKkTpocTatuueckoMm mnose. [lorenuuan
ANEKTPOCTATHYECKOTO TIOJISI

CBs13b HANPSKEHHOCTH TIOJISL M Pa3HOCTH
99 MOTEHIIUAIOB JIJISl JJIEKTPOCTATUYECKOTO
[oJIs

[TpuHIMI CyNepIIO3ULIH SIEKTPUUECKUX

100 .
noJyen

101 Pemenue 3amau

102 ITone Toueuynoro 3apsna. Ilone paBHOMEPHO
3apsHKEHHOU cepsl

[Tosie paBHOMEPHO 3apsHKEHHOTO IO 00BEMY
103 mapa. [losie paBHOMEpHO 3apsHKEHHOU
0EeCKOHEYHOM! IMI0CKOCTH

104 [IpoBOAHMKY B 3IEKTPOCTATUUECKOM IOJIE.
VYcioBue paBHOBECHS 3apsiioB

105 JIMBIEKTPUKHY U ITOJTYIIPOBOHUKH B

QJICKTPOCTATUYCCKOM II0JIC




106

Kongencarop. DnekTpoéMKOCTh
KOHJICHCATOPA. DIEKTPOEMKOCTD TIOCKOTO
KOHJICHCATOpa

107

Hapanneanoe COCAUHCHUC KOHACHCATOPOB

108

ITocnenoBarenbHOE COEUHEHNE
KOHJICHCATOPOB

109

OHeprus 3apsyKEHHOT0 KOHJEHcaTopa

110

Pemmenue 3agau

111

JIBrm>keHMe 3apsiKEHHOW YaCTHULIbI B
OJHOPOJTHOM BJIEKTPUUECKOM T10JI€

112

Pemenue 3amau

113

O0001eHre U cUCTEMATU3ALMS 3HAHUH 110
teme "Dnekrpuueckoe mnosie"

114

KontponsHas pabora o teme
"OnexTpuueckoe nojue"

115

Cuna Toka. ITocToSHHBIN TOK. Y CIIOBUSI
CYyIIECTBOBAHUS ITOCTOSIHHOTO
3JIEKTPUYECKOTO TOKA

116

Ncrounuku Toka. Hanpsbxenne u 9J1C

117

3akoH OMa AJ1s ydacTKa LEnu.
DJEeKTpUIECKOe CONPOTUBIICHUE

118

3aBHCHUMOCTh COIIPOTHUBJICHUA OAHOPOJHOTO
IMMPOBOJHUKA OT €TI0 IJIMHBI U IIJIOIaan
MOMCPCUYHOTO CCUCHU S

119

VY enapHOE CONMPOTURIICHUE BEIIECTRA.
Pemenue 3agau

120

HOCJIGI[OBaTeJILHOG, nmapaJuICJIbHOC,
CMCHIAHHOC COCANMHCHUC MPOBOAHHUKOB




Pacuér pa3BeTBIEHHBIX IEKTPUIECKUX

121 nenei. [Ipasuna Kupxroga !

122 Pemenne 3amau 1

123 Pabota anekTpudeckoro Toka. 3aKoH |
Hoxoyns —Jlenna

124 Pemenue 3amau 1
MOITHOCTP JIEKTPUUECKOTO TOKA.

125 TemnoBass MOIIHOCTH, BRIACIIEMAas Ha 1
pe3ucrope

126 Pemenue 3agau 1

127 O/1C n BHyTpEeHHEE CONPOTUBIICHHUE )
HCTOYHUKA TOKa

128 3akon Oma 11 MOTHOM (3aMKHYTOH ) 1
BIIEKTPUYECKON LIETTH

129 Pemenne 3amaq 1

130 MoImHOCTh UCTOYHHUKA TOKA 1

131 KopoTkoe 3ambikaHue 1

132 KonpneHncarop B 1ienu nocTOsSHHOTO TOKa 1

133 Pemmenue 3agau 1

134 Pemienne 3agad mo teme "IlocTosSHHBIM )
3JIEKTPUUYECKUUA TOK"

135 Pemenue 3agay mo teMme "IlocTOSHHBIN |
AIEKTPUYECKUI TOK"

136 Pemienne 3agad mo teme "IlocTosSHHBINM )
AIEKTPUYECKUI TOK"

137 O0o001IcHNEe U CHCTEMAaTHU3aLKs 3HAHUH 110 !

teMme "[10CTOSHHBIN 27eKTpUUECKU TOK"




138

KonrtponsHas padora o teme
"ITocTOSIHHBIN ANEKTPUUECKUN TOK"

139

DeKkTpudecKas IpOBOJUMOCTb Pa3InYHbIX
BEIIECTB. DIEKTPUUYECKHI TOK B METaJlIax.
CBepxnpoBOIUMOCTb

140

DJIEKTPUYECKUH TOK B paCTBOpaxX U
pacmiaBax 3JIeKTpOJIUTOB. 3akoHbl Dapajnes
JUTS DJIEKTPOIN3a

141

DJIeKTpUYECKUH TOK B razax. [lnazma

142

DIIEKTPUYECKHUM TOK B BaKyyMe.
BakyymHbie mpu6opsl

143

DJIEKTPUYECKUHN TOK B MOJIYIIPOBOJHUKAX

144

[TomynpoBoAHUKOBBIE TPUOOPHI

145

DuU3NYECKUH MPAKTUKYM MO TEME
"M3MepeHune CUilbl TOKA U HATIPSKEHUS B
[IENH TOCTOSTHHOTO TOKA MPH ITOMOIIN
aHaJIOTOBBIX U U(POBBIX U3MEPUTEIBHBIX
npu6opoB" uiK "3HAKOMCTBO € IIU(PPOBOH
nabopatopueit o ¢usuke. [Ipumepsr
U3MepeHns: GPU3MIECKUX BENUIHH TIPH
MOMOIIY KOMIIBIOTEPHBIX TaTYUKOB"

146

Du3N4EeCKU IPAKTUKYM I10 TEME
"N3y4eHre HepaBHOMEPHOTO JBUKEHUS C
LIEJIBIO OIIPENETICHUS] MTHOBEHHON
ckopocTH"

147

Du3N4EeCKU IPAKTUKYM I10 TEME
"N3mMepeHune yCKOpeHHUsl IpU
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM




IBUKEHHUH 110 HAKJIOHHOM MIOCKOCTH' WIIN
"HccnenoBanre 3aBUCUMOCTHU ITYTH OT
BpPEMEHH MPU PAaBHOYCKOPEHHOM
nBxeHun"

148

Du3n4eCKUl IPAKTUKYM I10 TEME
"M3mepeHue ycKkopeHHst CBOOOIHOTO
najgenus" win "M3ydeHue qBUKEHUS Tena,
OpOIIIEHHOTO TOPU30HTAIBHO"

149

Du3n4eCKU IPAKTUKYM I10 TEME
"N3yueHue IBUKEHHUS TeJla IO OKPYKHOCTH
C TIOCTOSIHHOM TI0 MOZYJIIO CKOPOCTHIO" MM
"HccnenoBanue 3aBUCMMOCTH MEPUOJIA
oOpallleHus: KOHUYECKOT0 MasiTHUKA OT €To
napameTpoB"

150

Du3NYEeCKU IPAKTUKYM I10 TEME
"N3mMepeHne paBHOAECHCTBYIOLIEHN CHIIBI
IpU JBHKEHUH OpyCKa M0 HaKJIIOHHOU
mockocti" unu "[IpoBepka runoTessl o
HE3aBHCHMOCTH BPEMEHHU JIBI)KEHUS OpycKa
10 HAKJIOHHOW IIJIOCKOCTH Ha 3aJaHHOE
paccrosiHue OT ero Macchl"

151

DuU3nYECKU MPAKTUKYM MO TEME
"UccneqoBanue 3aBUCUMOCTH CHIT
YOPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
pe3uHOBOM 00pa3siie, oT ux aepopmanun"
win "M3ydeHne ABM)KEHUS CUCTEMBI TEll,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepe3
nérkuii 610K"

152

DuU3nYECKU MPAKTUKYM MO TEME




"N3mepenue ko3¢ uimenTa TpeHus mo
BEJIMYMHE YTII0BOT0 KO3(pHuIneHTa
3aucuMocTtd Frp(N)" wmm "UccnenoBanue
JBUKEHHs OpycKa 110 HaKJIOHHOM
MJIOCKOCTH C TIEPEMEHHBIM K03 purmeHTom
TpeHus" win "M3ydenue nBUKEHUs Ipy3a
Ha BaJly C TpeHHEM"

153

DuU3NYECKUH MPAKTUKYM MO TEME
"HccnenoBanue ycaoBUid paBHOBECHS
TBEPAOTO Teja, UMEIOIIETO OCh BpalieHus"
wu "KoHCTpyrpoBaHUE KPOHIITEHHOB U
pacuér cun ynpyrocta" niu "H3ydenue
YCTOMYHMBOCTH TBEPJOTO TENA, UMEIOIIETO
MJI0IAIb OTIOPKI"

154

DuU3nYECKU MPAKTUKYM MO TEME
"N3mepeHne uMIrysbca Tena 1o
TopMO3HOMY ITyTH" 1in "M3mepenne cuiibl
TSATH, CKOPOCTH MOJEIH IEKTPOMOOMIIS U
MOIIIHOCTH cuibl TAru'" uim "CpaBHeHHe
M3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cunbl" win "MccnenoBanue coXpaHEeHUs!
HMMITYJIbCa P YIPYTrOM B3aUMOJICUCTBUN"
unu "M3mepeHrne KHHEeTUYECKON SHEPTUr
TeJa Mo TOPMO3HOMY Iy TH"

155

DuU3NYECKU MPAKTUKYM MO TEME
"M3y4yeHne U30TEpMUYECKOTO IpoIecca
(pekoMeH0BaHO HCIIOIb30BaHHE
ndposoii madoparopun)" unu "M3ydenue
M30X0pHOro npouecca" uin "U3ydyenue




u3o0apHoro npomecca” unu "[IpoBepka
ypaBHEHUS COCTOSAHUSA"

156

Du3nYeCKU IPAKTUKYM I10 TEME
"N3mepeHue yaenbpHON TeNI0EMKOCTH" U
"UccnenoBanue mpoliiecca OCThIBaHUS
BemectBa" win "MccnenoBanue
aguabaTtHoro mporecca” win "M3ydenue
B3aMMOCBS3HM HEPTUU MEXMOJIEKYJISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPbl KUTICHUS
JKUOKoCcTeER"

157

Du3NYEeCKU IPAKTUKYM I10 TEME
"N3y4yeHue 3aKkOHOMEPHOCTEN UCTIapeHUsI
skunkocter" wim "M3mepenue ynaenbHoi
TEIUIOTHI TIaBJieHus Jbpaa" win "M3ydyenue
CBOWCTB HACBIIIEHHBIX APOB" WU
"3mepenue abCOMIOTHOM BIAXKHOCTH
BO3JlyXa U OLIEHKa MaccChl I1apoB B
nometieHun". smepenne kodddummenrta

MMOBCPXHOCTHOT'O HATAXKCHUA

158

DuU3NYECKU MPAKTUKYM MO TEME
"HabmroeHue npeBpalieHus SJHepruu
3apsKEHHOTO KOHIEHCATOpa B SHEPTHUIO
n3nydeHus ceeroauona’ uinm "Msyuenue
IIPOTEKAHUs TOKA B LIEIIH, COAEPIKAILIECH
KoHzaeHcaTop" uinu "Pacnpenenenue
Pa3HOCTH MMOTEHITNAJIOB (HAMPSHKEHUS ) TIPH
MOCIIeI0BATEILHOM COEIMHEHUHU
KOHJIEHCAaTOPOB"

159

Du3nYeCKU IPAKTUKYM I10 TEME




"HccnenqoBaHue CMEIIaHHOTO COEANHEHUS
pesuctopoB" win "M3MepeHue yaenabHOTo
COINPOTHUBJICHHS TPOBOAHUKOB" HIIH
"HccneqoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HanpsHKEHU 715 JTaMITbl HaKaIuBaHus"

160

Du3n4eCKU IPAKTUKYM I10 TEME
"HaGmronenune snexrponuza" uim
"H3mepenue 3apsiia OTHOBAIEHTHOTO HOHA"
nnu "UccienoBanue 3aBUCUMOCTH
COIIPOTHBIIEHUS] TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIIEpPHOI XapaKTepUCTUKU auoja"

161

Peseprubiit ypok. O6001eHNe 1
CUCTeMaTH3allusl 3HaHU 110 TeMe
"Kunematuka"

162

PesepBHelil ypok. O6o01eHne 1
cUCTeMaTH3alHs 3HaHUH 110 TeMe
"Ilmaamuka"

163

PesepBHelil ypok. O6o01eHne 1
cucTeMarusanus 3Hanui mo reme "CraTuka
TBeporo Tena"

164

PesepBHelil ypok. O6o01eHne 1
cHUCTEeMaTu3alus 3HaHUH 1o TeMe "3aKoHbI
COXPAaHEHHUs B MEXaHUKe"

165

PeseprubIit ypok. O6001meHNe 1
cucTteMarus3anys 3HaHui 1mo reMe "OCHOBEI
MOJIEKYJISIPHO-KUHETUYECKOH Teopun”

166

PeseprubIit ypok. O6001meHNe 1
cUCTeMaTH3alHs 3HaHUH 110 TeMe




"Tepmonunamuka. TenioBble MalTuHbI"

167

Peseprubiit ypok. O6001eHNe 1
cUCcTeMaTH3alus 3HaHUi 110 TeMe
"ArperaTHble COCTOSIHUS BEILECTBA.
®dazoBble nepexoan”

168

Peseprubiit ypok. O6001eHNe 1
cUCTeMaTH3alHs 3HaHUH 110 TeMe
"OnexTpuueckoe nojue"

169

Peseprubiit ypok. O6001eHNe 1
CUCTeMaTH3allusl 3HaHUi 110 TeMe
"ITocTOSIHHBIN ANEKTPUUECKUN TOK"

170

PesepBHslit ypok. O6o01eHre 1
cucrteMarusanys 3Hagui mo reMe "Toku B
pa3IM4HBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




11 KJIACC

Kosaun4vecTBo 4acos DJIeKTPOHHbIE
Ne ara u(ppoBbie
n/n Tema ypoka Bcero Kontpoakubie  ITpaxriieckue ilsyllemm :ﬁ[?:ll;OBaTeJIbele
padoTbI padoTbI pecypen
BzauMopelicTBue MOCTOSSHHBIX MAarHUTOB U
1 MPOBOJHUKOB C TOKOM. MarHuTHOE MoJie. 1
I'mnote3a Amrmepa
BekTtop marauTHON nHAYKIMU. [IpuHImn
2 CYNEPIIO3UIIMY MArHUTHBIX MoJen. JInnun 1
MarHUTHON MHIYKIIUU
3 MarsuTHoO€ 110J1€ IPOBOJHUKA C TOKOM. 1
OmnbIT DpcTena
4 Cuna Amnepa, e€ HalIpaBJIEHUE U MOYJIb 1
5 Pemmenue 3agau 1
6 [Ipumenenue 3akoHa Amriepa. |
DIEKTPOU3IMEPUTENbHBIE TPUOOPHI
Cuna JlopeHiia, €€ HanpaBJIEHHE U MOAYJIb.
7 JIBro>keHue 3apsiKEHHOW YaCTHUIIbI B 1
OJIHOPOJHOM MarHWTHOM I10JIE
Pemmenue 3agau 1
Pa6ora cunsl Jlopenia 1
10 Pemmenue 3agau 1
1 MarauTHo€ 10JIe B BEILIECTBE. 1
deppoMarHeTUKH, rnapa- U 1uaMarHeTUuKu
12 OcHOBHBIE CBOMCTBa (hepPOMArHETUKOB. 1
[Ipumenenue peppoMarHeTUKOB




13

Pemenne 3agad mo reme "Maruutaoe mose"

14 Pemenue 3agad mo reme "MarautHoe nose"

15 SIBIIeHUE DNEKTPOMArHUTHOW UHAYKIWH.
IToTok BEKTOpa MArHUTHON UHIYKIIMH

16 OJ1C unayKImMu

17 3aKOH 3JIEKTPOMarHuTHON MHIYKIIUU
®dapanes

18 Buxpesoe anexrpudeckoe noiue. Toku Pyko

19 OJIC MHAYKIIUY B IBUKYIIINXCS
MIPOBOJTHUKAX

20 Pemmenue 3agau

21 IIpaBuio Jlenna

” NunyktuBHOCTH. KaTylllka MHIYKTUBHOCTH
B IICITH ITIOCTOSSHHOI'O TOKA

7 SBnenue camounaykuuu. I/C
CaMOUHTyKITUU

24 DHeprusi MarHUTHOTO TIOJIST KATYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

25 Pemmenue 3agau

2 O0o001IcHNEe U CHCTEMATHU3aLKs 3HAHUH 110
TeMe "DneKkTpoauHaMuka”

7 KoHnTposbHast paborta mo teme
"OnexkTpoaguHaMuka"

73 Konebarenbnas cucrema. CBOOOIHbBIE
KoJjeOaHus. ['apMoHYEeCKre KoaeOaHus

29 Kunematnueckoe u fTMHAMHUYECKOE

OIHCAaHHUE KOJeOaTEIbHBIX I[BI/I)KCHI/II\/'I




DHepreTuueckoe onvcanue. BeiBos
JTUHAMHYECKOTO OIMMCAHUS TAPMOHHYCCKUX

30 KOJIeOaHWI U3 UX DPHEPTETUIECKOTO U
KHHEMATHYECKOTO ONMMCAHMS

31 Ammuintyna u (asa kosnebanui
[Tepnon n wactora konebanuii. [leprosn
MaJIbIX CBOOOIHBIX KOJIEOaHUI

32 MaTeMaTU4YeCKoro MastHuka. Ilepuon
CBOOOJHBIX KOJIEOAHUN TIPYKHHHOTO
MasTHUKA

1 3aryxatomue KojaeOanus. BeIHyX1eHHbBIS
koyieOanms. Pe3oHanc

34 ABTOKONCO0aHUA

35 Penienne 3amau

16 VYpok-koHpepennus "MexaHU4IeCKue
KOJIeOaHMs B My3bIKAJIbHBIX HHCTPyMEHTax"

37 O0o001IcHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teme "Mexanudeckue Kojaeoanus"

13 DIIeKTpOMarHUTHBIE KOJICOaHUs.
KonebarenbHbIi KOHTYP
®opmyna Tomcona. CBsi3b aMITUTY b

39 3apsiia KOHJEHCATOpa ¢ aMIUTUTY A0 CUIIbI
TOKa B KOJIEOATEILbHOM KOHTYpE

40 3aKOH COXpaHECHHS SHEPTUU B UI€ATHHOM
KOJIe0aTEIbHOM KOHTYPE
3aTyxaromue JIeKTPOMarHuTHhIS

41 KosiebaHus. BeIHyXIeHHBIE

OJICKTPOMArHuTHBIC KoJIe0aHus




IIepemennsblii TOK. Pe3uctop u koHAEHCATOD

42 B LIENIU TIEPEMEHHOTr0 TOKa

43 Karyiika "HIYKTUBHOCTH B II€ITH
NEepEMEHHOT0 TOKa

44 3akoH Oma 1l 2JIEKTPUYECKON 1enn
MEPEMEHHOT0 TOKa
MomHOCTbh IEPEMEHHOI0 TOKA.

45 AMIUTUTYHOE U ICHCTBYIONIEE 3HAUEHUE
CHWJIBI TOKA U HAIIPSKEHUS

46 Pe3oHaHc B anieKTpuuecKoi 1enu

47 Pemmenue 3agau
Wneansublif TpanchopmaTop.

48 [IpousBocTBO, epenaya u MoTpedIeHne
3JIEKTPUYECKON SHEPTUU
DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE

49 a7eKTpo’Heprun. KynbTypa HCIosib30BaHus
3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU

50 Pemmenue 3agau

51 Pemenue 3anau

5 O0001eHre 1 cUCTEMATU3ALMS 3HAHUH 110
TeMe "DJIeKTpOMarHuTHbIC KojaeOanus"

53 MexaHn4eckne BOJHbI. XapaKTepUCTUKU
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapakTepUCTUKH 3ByKa

56 Wndpassyk u yasrpassyk. LllymoBoe

3arpsi3HEHHUE OKpPYIKalomIei cpebl




57

Pemenue 3amau

58

DJIEKTPOMAarHuTHbIE BOJIHBI. V3myueHne
OJICKTPOMAIrHUTHBIX BOJIH

59

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBoMCTBA 2JIEKTPOMArHUTHBIX BOJIH

60

[IIxana >1€KTPOMarHUTHBIX BOJIH.
[IpumeHeHne 31eKTpOMarHuTHBIX BOJIH B
TEXHUKE U OBITY

61

[IpuHIMIBI PaTUOCBSI3U U TEIEBUACHHUS.
Paguonokarus. DneKTpoMarHuTHOE
3arps3HEHUE OKPYIKAIOLIEN CPEbl

62

Kontposbnas padora mo teme "Konebanus
Y BOJIHBI"

63

Caer. 3aKOH IPSMOJIUHENHOTO
pacIpocTpaHeHHs CBETa

64

Pemenue 3a1au Ha IpUMEHEHNE 3aKOHA
IPSIMOJIMHENHOTO PACIIpOCTPaHEHUSI CBETA

65

Orpaxenue cBera. [Lmockoe 3epkaio.
Cdepuuaeckoe 3epkano

66

[Ipenomiienue cBera. AGCOMIOTHBIN U
OTHOCUTEIIbHBIN MOKa3aTesb NpeIoMIICHHUS.
[TonHOE BHYTpEHHEE OTPa’KEHHUE.
[IpenenpHbIi yroJl MOJHOTO BHYTPEHHETO
OTpaXKeHUS

67

Pemenne 3ama4q Ha MNPUMCHCHUC 3aKOHOB
OTpaXXCHUA U MPEJIOMIICHUA CBETA

68

Xon stydeit B mpusMe. Jlucnepceus cBerTa.
CnoxHBIN cocTaB Oenoro ceera. L{Bet




JInnsbl. @OKyCHOE pacCTOSIHUE U

69 ONTHUYECKas CUJIA JTUH3BI

70 [Toctpoenne n3o6pakeHuit B IMH3aX U UX
crucTtemMax. YBEJIUYEHHE JIMH3bI
Pemenue 3a1au Ha mocTpoeHue

71 M300pakeHHH, MTOTydaeMbIX ¢ IIOMOIIIBIO
JMH3

72 ['1a3 kak onTuyeckas cucrema

73 Pewenne 3anau. IIpenensr npuMeHUMOCTH
reOMETPUYECKON ONTUKHU

74 CKOpOCTh CBETa M METOBI €€ U3MEPEHUS

75 Hucniepcus ceera

76 WNurtepdepentus ceera

77 KorepeHTHbIE HCTOUHUKHU. Y CIIOBUS
Ha6JHO,£[GHI/I}I MAaKCUMYMOB U MUHUMYMOB

78 Pemmenue 3agau

79 [Ipumenenue naTephepeHITuN

80 Hudpakmus ceta

21 Hudpakuauonnas pemérka. Y cioBue
HaOJI0/IEHUS TJIAaBHBIX MAaKCUMYMOB

82 Pemenue 3anau

23 [Toniepe4HOCTh CBETOBBIX BOJIH.
[Tonsipusanus ceera

84 Pemenue 3anau

85 CBeTOBBIC ABJIIECHUS B IPUPOJIE

26 O0001eHre 1 cUCTEMAaTU3ALMS 3HAHUH 110

Teme "OnTuka"




87 KontponsHas padora no teme «OnTuka 1
['paHuIbl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXAaHUKH. 3aKOHBI AIEKTPOJIUHAMUKH U 1
OPUHIUI OTHOCUTEIBLHOCTH

29 [ToctynaTel cnenuaibHON TEOPUH 1
OTHOCHUTEIIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOM UHTEPBAIL.
[IpeoGpazoBanust Jlopenma. Ycmosue

90 MPUYMHHOCTH. OTHOCUTEIBLHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJIeHue BPEMEHHU U
COKpAIlEHUE JITTUHBI

91 DHeprusi 1 UMITYJIbC PEISATUBUCTCKOMN 1
YaCTHUILIbI

9 CBs13b Macchl C 3HEPTUEN U UMITYJILCOM 1
PENSITUBUCTCKON YaCTULIBI. DHEPT U TOKOS

93 PaBHOBECHOE TEIIOBOE U3ITYyUYECHHUE 1

94 3akoH cmenieHus Buna 1

95 ['unore3a M. [Inmanka o kBanTax. @OTOHBI 1

96 DHeprust 1 UMIybc (HOTOHA 1

97 ®dotorpdexr. OnbiTer A. I'. CtoneTora. |
3akonsl pororddexra

08 VYpaBuenue DitHmTeiHa 1715 hoTodddekra. |
"Kpacnas rpanuna" ¢potosrpdexra

99 Hasnenue ceera. Onbitel [1. H. JIeOeneBa 1

100 BosHOBEIE CBOMCTBA YaCTHII 1
Bounsl ne bpoins. J[inuHa BOIHBL 1€

101 Bpoiins u pasmeps! 001aCTH JTOKATU3AHH 1

JIBUKYILIEVCS YaCTULIBI




102

KopnyckynspHo-BOIHOBON Ayanu3m

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crennduka u3mMepeHuid B MUKPOMHPE.

104 COOTHOILICHHS HEOTIPEAETEHHOCTEN
['eitzenbepra

105 Pemenue rpadguueckux 3aga4d

106 Pemenue pacuéTHbix 3amau
KonTponpHas padorta o Temam: "OCHOBBI

107 CTO", "KopmyckyJ1sipHO-BOJIHOBOU
Tyanusm"

108 OMBITHI 110 UCCIIEIOBAHUIO CTPOCHHUS aTOMA.
[Tnanerapuas monens aroma Pesepdopna

109 IToctynatel bopa

110 Bunb! ciektpoB. CekTp ypoBHEH 3HEPIUU
aToMa BOOpoAa

11 CrioHTaHHOE U BBIHYKJIEHHOE U3JTy4YeHHUE
cBeTa

112 Jlazep
Hyxnonnas monens siapa ['eiizenOepra-

113 WBaneHKo. 3apsa 1 MaccoOBOE YHCIIO sAJIpa.
H3oTonbl. PaguoakTHBHOCTH
3aKOH paJnoaKkTUBHOro pacnana. CBoiicTBa

114 MOHU3UPYIOLIETro U3llydeHus. Brnusinue

PAANOAKTUBHOCTHU HA KUBBIC OPraHHU3MBI.
Jo3umerpus

115

DOHeprus CBSI3U HYKJIOHOB B szipe. A nepHbie
cuibl. Jledekt maccol siapa. SnepHbie
peakuuu. Snepusie peaktopsl. [IpoGiembr




YIPaBISIEMOT0 TEPMOSIEPHOTO CUHTE3A.
DKOJOTHUYECKHE ACTIEKTHI PA3BUTHS SACPHOM
SHEPreTHKU

116

Mertoabl perucTpalyy U UCCIEA0BAHMS
3JeMEHTapHbIX YacTull. DyHaaMeHTalIbHbIC
B3aUMOJECUCTBUA. bapnoHbl, ME30HBI U
nentoHsl. [Ipencrasnenune o CtangapTHOM
Mojenu. KBapk-riitooHHas MOAENb aJpOHOB

117

®usuka 3a npeaenamu CTanzapTHON
Mozenu. TéMHas Matepus U TEMHas
sHeprus. ENMHCTBO pU3NUecKoil KapTHHBI
Mupa

118

Oransl pa3BUTHS aCTPOHOMMH. 3HAUEHUE
aCTPOHOMHUU

119

[TpuMeHUMOCTh 3aKOHOB (DU3UKHU TSI
0OBSICHEHUS IPUPOBI KOCMHUECKHX
00BEKTOB. METO Il aCTPOHOMHYECKHX
HCCIICIOBaHUI

120

CoBpeMeHHbBIE ONTHYECKUE TEIECKOTIHI,
paanoTesecKoIsl, BHeaTMochepHas
ACTPOHOMHS

121

Bun 3Bé3aaoro Heba. Co3Be3ausi, spKue
3BE3/1bl, TNIAHETHI, UX BUJUMOE JBUKECHHE

122

Comnueunas cucrema. Comnurie. ConHeunas
akTUBHOCTbH. McTrounuk sHeprun ConHia u
3BE3

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crniekTpanbHbINA KJIacce —




CBETUMOCTH"

124

3Be3abI IVIaBHOU OCIEN0BATEILHOCTH

125

Buytpennee ctpoenue 38€31. COBpeMEHHbIE
MPEJCTABICHUS O TPOUCXOKICHUH U
sBostronny CoJiHIa U 3BE3. DTalbl )KU3HU
3BE3N

126

Muiteunsiii [Iyte — Hamma ["anaktuka. Tursl
ranakTuk. YEpHbIE ABIPHI B SIpax rajJakTUK

127

Bcenennas. Pacuiupenne Beenennoil. 3akoH
Xa66mna. Teopus bonbiioro B3peiBa.
PenukroBoe uznyueHue

128

MacmrabHas cTpykrypa Beenennoii.
Meraranaktuka

129

Hepeménnsie mpoOieMpl acCTpOHOMUU

130

Du3n4eCcKuil IPAKTUKYM I10 TEME
"HccneaqoBaHie MarHUTHOTO II0JIST
IMOCTOSTHHBIX MAarHUTOB' WJIH
"UccmenoBaHue CBOMCTB
deppomarneTukoB" wnu "HccnenoBanue
JIEHCTBHSI TOCTOSIHHOTO MarHuTa Ha PaMKy C
TOKOM"

131

Du3HYEeCKU IPAKTUKYM I10 TEME
"N3mepenue cunbpl AMnepa" wnn "H3ydenne
3aBUCHUMOCTH CUJIbI AMIIepa OT CHJIbI TOKA"
unu "OnpeneneHne MarHUTHON MHIYKITUU
Ha OCHOBE U3MEPEHUs CHIIbI AMriepa"

132

Du3nYeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue IBIEHUS




ANIEKTPOMArHUTHOM MHIYKIUU" WIIH
"OnpeneeHne UHIAYKIIMA BUXPEBOTO
MarHUTHOTO IoJs"

133

Du3nYeCKU IPAKTUKYM I10 TEME
"UccnenoBanue siBIEHUSI CAMOMHyKIUN"
win "COopKa MOJENH 3JIEKTPOMAarHUTHOTO
reseparopa"

134

Du3nYeCKU IPAKTUKYM I10 TEME
"N3mepenue nmepuoia CBOOOTHBIX
KOJICOAHU HUTSHOTO U MPYXUHHOTO
MasTHUKOB"

135

DuU3nYECKUH MPAKTUKYM MO TEME
"IIpeoOpa3oBaHue SHEPTHH B IPY>KUHHOM
MasTHUKE"

136

DuU3NYECKU MPAKTUKYM MO TEME
"HccnenoBanue nepeMeHHOr0 TOKa 4epes
HOCJIEJOBATENIBHO COEIMHEHHBIE
KOHJIEHCATOp, KaTyIIKy U pe3ucTop’ uin
"HccnenoBanue pabOThl HCTOYHUKOB CBETA
B LIENIY IEPEMEHHOr0 TOKa"

137

DuU3NYECKU MPAKTUKYM MO TEME
"N3y4yeHue napameTpoB 3ByKOBOW BOJIHBI"

138

DuU3NYECKU MPAKTUKYM MO TEME
"M3Mepenne noka3aress NpeaoMIICHUs
crekna" wim "[lonmydenne n300pa>keHus B
CHUCTEME U3 IIOCKOTO 3€pKajia U JUH3bI"

139

Du3n4eCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BelllecTBa (Ha mpuMepe




*Kuakux TuH3)" win "M3Mepenue
(hOKYyCHOTO PACCTOSIHHSI PACCEUBAIOIITNX
H3"

140

Du3nYeCKU IPAKTUKYM I10 TEME
"Habmronenue nudpaxkuuu, HHTEpepeHnu
U ToJisipy3anuu ceera'

141

DuU3NYECKU MPAKTUKYM MO TEME
"OnpeneneHne UMITyJIbCa U S3HEPTUU
PENATUBUCTCKUX YacThll (110 GoTorpadusm
TPEKOB 3apsDKEHHBIX YaCTUI] B MATHUTHOM
nosie)"

142

DuU3nYECKUH MPAKTUKYM MO TEME
"N3mepenue noctosHHoM [ lnanka Ha
OCHOBe ucciefoBanus Gorodpdexra” nim
"UccnegoBanue 3aBUCUMOCTH CHJIBI TOKA
yepe3 CBETOANO/I OT HANpPsKeHUs "

143

Du3nYECKU MPAKTUKYM MO TEME
"UccnegoBanue crekTpa pa3peskeHHOTo
aTOMapHOTO BOJIOPO/Ia U U3MEPEHUE
noctosiHHOM Punbepra"

144

DuU3NYECKU MPAKTUKYM MO TEME
"HccnenoBanue paguoakTUBHOTO (hoHA C
MCIIOJIb30BaHUEM JI03UMETpa" WiIn
"H3y4eHne moraoneHus 6eTa-4acTuly
aTroMUHHEM"

145

DuU3NYECKU MPAKTUKYM MO TEME
"HalOmronenus 3BE3qHOTO HEOA
HGBOOpy)KéHHBIM TJIa30M C UCIIOJIB30BAHUEM
KOMITIbIOTEPHBIX IIPWIOKECHUHN IS




orpeeNieHus TIOJI0KEHUST HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIE
co3Be3ausi CEeBEpHOTO MOMyIIApHs U IPKUE
3B€3161" win "HaOmroneHus B TENECKOI
JIyHbI, I1aHET, TYMAHHOCTEN U 3BE3THBIX
CKOILICHUI"

146

O0001IeHNe U CUCTEMATU3ALNS 3HAHUIA.
Ponb ¢usuku u actpoHOMUU B
9KOHOMMYECKOM, TEXHOIOTHUCCKOM,
COITMATLHOM M 3TUYECKOH chepax
JCATCIIBHOCTHU YCJIIOBCKA

147

O0001IeHre U CUCTEMATU3ALNS 3HAHUI.
Ponb 1 mecTo Gpusuku 1 acTpOHOMHUH B
COBPEMEHHOM HAay4YHOU KapTUHE MHUpa

148

O06o0011eHNe U cucTeMaTU3alus 3HaHUH.
Poinb ¢puznueckoil Teopun B GopMUpoOBaHUU
MPEACTABICHHUH O (PU3NYECKO KapTHHE
MUpa, MECTO (PU3NIECKON KapTUHBI MHpA B
00IIeM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEJCTABICHUN O MIPUPOJIC

149

O00011eHME U CUCTEMATU3ALMS 3HAHUM 110
teme "Kunematuka"

150

O00011eHME U CUCTEMATU3ALMS 3HAHUM 110
teme "Kunematuka"

151

O0001eHre 1 cUCTEMATU3ALMS 3HAHUI 110
teme "Jlunamuka"

152

O00011IeHNE U CUCTEMATU3AIMS 3HAHUH 110
teme "Cratuka TBeporo tena"




153

O0o01IeHre U cUCTeMaTU3alus 3HAHUN T10
TeMme "3aKOHBI COXpaHECHUS B MEXaHUKe"

154

O06o0011eHNe U cucTeMaTH3aIMs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON
Teopun"

155

O0001eHre U cUCTEMATU3ALMS 3HAHUH 110
teme "Tepmonunamuka. TemnoBbie
MAaIIuHb"

156

O0001eHre U cUCTEMATU3ALMS 3HAHUH 110
TeMme "ArperatHble COCTOSIHHS BEILIECTBA.
®da3oBble nepexobl"”

157

O00011IeHIE U CUCTEMATU3ALIUS 3HAHUH 110
teme "Dnekrpuueckoe mnosie"

158

O06o0011eHe U cUCTeMaTH3aIMs 3HAHUH 110
teMme "[10CTOSHHBIN 27eKTpUUECKU TOK"

159

O0001eHne 1 cUCTEMATU3ALMS 3HAHUH 110
teme "TOoKM B pa3nuHbIX cpegax"

160

O00011IeHME U CUCTEMATU3ALMS 3HAHUM 110
Teme "Maruutaoe noie"

161

PesepBHsIil ypok. O6o0IeHNe 1
CHCTEMAaTU3AaLMS 3HAHUH 10 TEME
"DJIeKTpOMAarHuTHasE UHIYyKUIUS"

162

Peseprublit ypok. O6001meHNe 1
cHCTeMaTH3aIMs 3HAHHUH 110 TEME
"Mexanndeckue Koiaeoanusa"

163

PeseprubIil ypok. O6001mIeHNe 1
cUCTeMaTH3alusl 3HaHUi 10 TeMe
"DJIeKTpOMarHuTHhIE KoieOanus "




164

PesepBHelit ypok. O6o0IeHNEe 1
cUCTeMaTH3allysl 3HaHU 110 TeMe
"MexaHU4eCKHE U JIEKTPOMArHUTHbBIE
BOJIHBI"

165

PesepBHelit ypok. O6o0IeHNEe 1
cucTeMarusaius 3Hanui mo reme "Onruka"

166

PeseprubIil ypok. O6001IeHNEe 1
cucTeMarusaiusa 3HaHui mo teme "OCHOBEI

CTO"

167

PeseprubIil ypok. O6001mIeHNe 1
cUCTeMaTH3allusl 3HaHU 10 TeMe
"KopnyckynsipHO-BOJIHOBOM ayanu3m"

168

PeseprubIil ypok. O6001mIeHNEe 1
cucTeMaru3anus 3Hagui mo reMe "dusuka
atoma'"

169

PesepBHslit ypok. O6o0IeHne 1
cucreMarusanus 3HaHui no teme "duzuka
ATOMHOTO Si7Jpa W 3JIEMEHTAPHBIX YacTull"

170

PesepBHelit ypok. O6o0IeHNe 1
CHCTeMaTH3allus 3HAHUH 10 TeMe
"OnemeHTsl acTpodu3uku”

OBIIEE KOJMYECTBO YACOB I10
I[TPOIT'PAMME

170
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

®uzuka. 10 knacc. Msikumes I'.4.,byxoBues b.b., Corckuit H.H. ba3oBeliii u

yray6nennsiii yposau. AO "Usnarensctso "lIpocsemienne"2023

METOINYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. UnaTepakTuBHBIC MOJIenU yuuTens BansTep @enara uz ['epmanuu:
https://www.walter-fendt.de/html5/phru/.

2. NaTepakTuBHBIE 1abopaTopHbIe paboThI: http://seninvg07.narod.ru/004 _fiz lab.htm.

3. UnTepakTuBHBIE MOJIeU yHUBEpcuTeTa Komopano:

https://phet.colorado.edu/en/simulations/category/physics.

4. BuptyanbHblie 1a00paTopHbIe pabOTHI 10 (GU3HKE:
http://www.allfizika.com/article/index.php?id_article=110.
5. Bupryansabie mabopaTopHbie paboThl o puzuke (HGU3nIecKuid MPaKTUKYM):

http://mediadidaktika.ru/course/index.php?categoryid=3.

6. MnTepakTuBHbIC MOJIeNM yuuTens Bnagumupa Bamyaka n3 Yexuu:

https://www.vascak.cz/?page 1d=2355#gp_newtonova_trubice.

7. NaTepaktuBHbIe MOaenu: http://www.falstad.com/mathphysics.html.

8. Bupryansabie mabopatopusie padbotsr ot CIIOIY: http://barsic.spbu.ru/www/lab_dhtml/.









