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MNOACHHUTEJBHAA 3AIIMCKA

[Iporpamma no ¢usuke Ha YpoBHE cpeaHero ooOmiero oopasoBaHus pa3paboTaHa HAa OCHOBE MOJIOKEHUM U TPeOOBaHUN K
pe3yibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBarelibHOW mnporpammbl, mpexactaBieHHbix B PI'OC COO, a Takke ¢ yd€Ttom
denepanbHOl padbodeit mporpaMMbl BocriuTanus u KoHnenmuu npernogaBanus yaeOHoro npeameTa «Pusrka» B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickoii denepanuu, pean3yroIX OCHOBHBIC 00pa30BaTeIbHBIE TPOTPAMMEI.

[Iporpamma 1o (¢u3HMKe oOmpeaenseT o00s3aTeIbHOE MPEIMETHOE COJCp)KAHUE, YCTAHABIMBACT PEKOMEHAYEMYIO
TIOCJICIOBATEIBHOCTh M3YUYEHHUS TEM M Pa3zeiioB YUCOHOTO MmpeaMeTa ¢ YYETOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3CH,
JIOTHUKK Y4eOHOTO TIpoIecca, BO3pacTHRIX ocoOeHHocTel oOydarommxcs. [Iporpamma mo ¢usuke naét mpencraBieHHE O IENsX,
coJiep KaHMM, OOIICH cTpaTeruy 00yUeHHUs, BOCIIUTAHUS U Pa3BUTH 00yJarOIIUXCs CPeACTBAMU yueOHOoro npeaMera «dusnka» Ha
yriayOia€HHOM YPOBHE.

N3yuyenue kypca ¢usuku yriayOiaEHHOrO ypOBHS TO3BOJISIET pEau30BaTh 3ajadyd MPOQPECCHOHATLHON OpHUEHTAIHH,
HAIPaBJIICHO Ha CO3/IaHME YCIOBUW [IJis TPOSBICHUS CBOUX MHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEM KaxKIbIM
0oOy4JaroImumMcsi, KOTOpble HEOOXOUMBI JIJIsl MPOAOHKEHHUST 00pa3oBaHUsl B OpPraHMU3AIUsAX MPOQECCHOHATBHOTO 00pa30BaHUs MO
pa3sTUYHBIM (DPU3UKO- TEXHUUYECKUM W MH)KEHEPHBIM CIEIIHATIbHOCTSIM.

B nmporpamme mo ¢usuke onpeaenstoTcs miIaHupyeMble pe3yabTaThl OCBOSHUS Kypca (U3UKU HA YPOBHE CPEIHETO OOIIEeTO
o0pa30BaHusA: JMYHOCTHBIE, METANIPEIMETHbIE, TIpeIMETHbIE (Ha yriyonéHHOM ypoBHE). HayuHo- MeTomonorudeckoil 0CHOBOM
st pa3pabOTKU TPeOOBaHWM K JUYHOCTHBIM, METANpPEIMETHBIM H TPEIMETHBIM pe3yJbTaTaM OOYyYalOlUXCs, OCBOMBIIHNX
mporpamMmy 1o (Hu3uKe Ha YpOBHE CpEHEro 00IIero o0pa3oBaHus Ha YIIyOJIEHHOM ypOBHE, SBISETCS CUCTEMHO-IESITEIbHOCTHBIH
MOJIXO/.

[Tporpamma 1o (hu3MKe BKIIIOYALT:

TUTAaHUPYEMBIE PE3YIbTaThl OCBOCHHS Kypca (DM3WKHM Ha YrIyOJIEHHOM YpPOBHE, B TOM YHWCJE MPEAMETHBIC PE3YIbTAThl 1O
rojiaMm oOy4eHus;

conepkanue yueOnoro npeamera «dusmkay mo rogam o0ydeHUsI.

[Iporpamma mo gu3nuke MMeeT MPUMEPHBIN XapaKTep M MOXKET OBITh MCIOJb30BaHA YUHUTEISIMHA (U3UKHU JIJIST COCTABICHUS
CBOMX paboyuX Nporpamm.

[Iporpamma mo ¢u3nKe He CKOBBIBAET TBOPUYECCKYIO HHUITMATHUBY YUHTENICH W MPEAOCTABISET BO3MOXKHOCTHU JIJIST peaTu3aiim



Pa3TUYHBIX METOJIMYECKUX MOJIXO0/I0B K MPENOJaBaHnI0 (PU3UKHU Ha YIIIYyOJIEHHOM YPOBHE MPHU YCIOBUM COXPAHEHHUS 0053aTeIbHON
YacTH COJEpKaHUs Kypca.



®u3rka Kak Hayka o HauOosiee OOMIMX 3aKOHAX MPUPOJbI, BHICTYIAs B KayeCTBE y4eOHOIO MpeAMeTa B IIKOJIE, BHOCHUT
CYLIECTBEHHBbIN BKJaJ B CUCTEMY 3HaHMU 00 okpyxatomeM wmupe. LKoapHBIM Kypc (U3MKH — cHUCTEMOOOpa3youui s
€CTEeCTBEHHO-HAYUYHBIX YYEOHBIX MPEAMETOB, MTOCKOJIbKY (PM3HMUECKUE 3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U ABJICHUN, N3y4aeMbIX
XuMHel, buonoruei, ¢puznueckor reorpadueil u actpoHomueil. Mcnonb3oBaHue U akKTUBHOE NMpPUMEHEHHE (DU3MUYECKUX 3HAHUUN
OTNPEIEIUIIO XapaKTep U OypHOE pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHMU B cepe SHEPreTUKU, TPAHCIOPTa, OCBOCHHUS KOCMOCA,
MOJIYYeHHs] HOBBIX MaTepHalOB C 3aJaHHBIMM CBOMCTBaMH. M3ydeHue (PU3MKM BHOCUT OCHOBHOM BKJAJ B (opmMupoBaHue
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOydaromierocs, B OpMUpOBaHUE YMEHUN NPUMEHSTh HAYYHBIA METOJ MO3HAHUS MPU
BBIMIOJTHEHUU UMU YU4E€OHBIX UCCIIE0BAHUM.

B ocHOBY kypca ¢u3HKu Ha ypOBHE CPEeIHEr0 00IIero o0pa30BaHus MOJO0KEH P UEH, KOTOPbIE MOKHO pacCMaTpHUBaTh Kak
IPUHLUIIBI €r0 MOCTPOEHUS.

Hoea uenocmunocmu. B COOTBETCTBUN C HEM KypC SIBISETCS JOTMYECKU 3aBEPLIEHHBIM, OH COJIEPXKHUT MaTepuan U3 BCEX
pa3nesioB GU3MKH, BKIIOYAET KaK BOMPOCH! KJIACCUUECKOM, TaK U COBPEMEHHOM (PU3UKH.

Hoen cenepanuzayuu. B cooTBeTCTBUU € HEW MaTepuai Kypca GU3NKH 00beIUHEH BOKPYT (pu3nueckux teopuil. Benymum B
Kypce siBJIsieTcsl (pOPMUPOBAHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MAaT€pPHUH, BEILIECTBE U MOJIE.

Hoesa cymanumapuzayuu. EE peanuzaiys npeamnosaracT UCIOJIb30BaHUE TYMAHUTAPHOTO MOTEHIIMANA (DU3NYECKON HAyKH,
OCMBICIIEHUE CBSI3U pa3BUTHUA (U3UKM C pa3BUTHEM OOLIECTBAa, a TaKK€ C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU MU
AKOJIOTUYECKUMH MPOOIeMaMHU.

Hoea npuknaonoini nanpaenennocmu. Kypc Gusuku yriyOI€HHOTO YPOBHS MPEIOIaraeT 3HAKOMCTBO C IMIMPOKUM KPyrom
TEXHUYECKUX U TEXHOJOTMYECKUX MPUIOKEHUN M3yYEHHBIX TEOpPHH M 3aKOHOB. IIpu 3TOM paccMaTpuBaroTCs Ha YpOBHE OOLIMX
IIPEACTABICHUNA U COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U TEXHOJIOTUU.

Hoea »3konozuzayuu peanusyercs IOCPEICTBOM BBEACHUSA JJIEMEHTOB COACP/KAHMUA, NOCBAIIEHHBIX DJKOJOIMYECKHM
npobiieMaM COBPEMEHHOCTH, KOTOpBIE CBsI3aHBI C pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a TakkKe OOCYXAeHHs MpoliaemM
palMOHAIBHOTO IPUPOIOTIOIB30BAHMS U SKOJIOTHUECKOI 0€30MacHOCTH.

OcBoeHue coep aHusi MPOrpaMMbl MO (U3HMKE IOHKHO OBITh MOCTPOCHO HAa MPUHLMUIAX CHUCTEMHO-IESTENIbHOCTHOTO
noaxona. Jnsg ¢u3Mku peanu3anus 3TUX NPUHLUUIIOB 0a3MpyeTcsl Ha HMCHOJb30BaHUU CAMOCTOSATEIBHOIO 3IKCIIEpUMEHTA Kak
MOCTOSIHHO JeHcTBYIoUIero gakropa yuyeoHoro npouecca. i yrioyOnéHHOro ypoBHS — 3TO CHCTEMa  CAMOCTOSITEIBHOI'O
YYEHHYECKOIO IKCIEPUMEHTA,



BKJIIOYAIOIIETO (DPOHTAJbHBIE YYEHUUYECKHE OMbBITHI MPU H3YYEHUHW HOBOTO MaTepuaia, jJabopaTopHble pabOThl U pabOTHI
npaktukyma. Ilpu »ToM BO3MOXHBI JBa crocoba peanu3anuu (HU3NYECKOro MpakTHKyMmMa. B mepBoMm ciydyae MNpakKTUKYM
npoBoauTcs 6o B koHie 10 u 11 kmaccoB, 1ubO0 Mocje MepBoro U BTOPOTro MOJYTOAMM B KaXJIOM W3 ATHX KiaccoB. Bropoit
croco® — 3TO HHTErpanus padboT MpakTUKyMa B CHUCTEMY JaOOpaTOpPHBIX pabOT, KOTOPhIE MPOBOMSITCS B MPOIIECCE U3YyUYCHUS
pasznena (temsl). [lpu 3ToM Mo paboTamMu MpakTUKyMa MOHUMAETCS CAMOCTOATENIBHOE UCCIE0BAaHUE, KOTOPOE MPOBOJIUTCS IO
PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUa O€3 MOIIAroBO MHCTPYKIIUH.

B mporpamme mo ¢usnke cucreMa y4EeHHYECKOTO HKCIEPUMEHTA, JIa0OpaTOPHBIX pabOT M TMpaKTUKyMmMa Mpe/ICTaBIcHA
eIUHBIM TiepeyHeM. BBIOOp TEeMaTWKW JUIsi 3THX BUJOB YYCHUYECKUX MPAKTHUYECKUX PAOOT OCYIIECTBISIETCS yYaCTHUKAMHU
00pa3oBaTEILHOTO MPOIEcca UCXOJIS U3 0OCOOEHHOCTEW MOYypOYHOTO IUIAHUPOBAHMS U OCHAIICHUs KaOuHera ¢usuku. [Ipu 3Tom
obecrieunBaeTCs OBJaJeHUE OOYYAIOIIUMHUCS YMEHUSMH TMPOBOAUTH TPSIMbIE M KOCBEHHBIE W3MEPEHHS, HCCIIeI0BaHUs
3aBUCUMOCTEN (PU3NYECKUX BEJIMUYHH U MOCTAHOBKY OMBITOB MO MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yAENsAETCA PEIICHUI0 Pacu€THBIX U KAadeCTBEHHBIX 3adad. [lpu »ToM mans pacu€THBIX 3aa4y
OPUOPUTETOM SIBIIIOTCS 3aJa4dl C SBHO 3a/JIaHHOM M HESBHO 3aJaHHOW (DU3MYECKON MOJEbl0, TO3BOJISIIONINE MPUMEHSThH
M3y4YeHHBIC 3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OIHOTO paslenia Kypca, TaK U WHTErpupys NMPUMEHEHHUE 3HAHWN M3 pPa3HBIX
paznenoB. [ kauecTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCSA 3a/laHus Ha OOBSICHEHHE/TIpe/CKa3aHUEe MpPOTeKaHUs (PU3MYecCKUx
SBJIICHUN W TIPOLIECCOB B OKpY)KAlOIIeH >KU3HU, Tpelyromme BhIOOpa (QU3NYECKOW MOAENU JUIsl CHUTyallud IPaKTUKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B cootBercTBHM ¢ TpeboBanusiMu ®I'OC COO x MaTepHabHO- TEXHUYECKOMY OOECICUYCHHIO YYeOHOTo IpoIecca Kype
¢bu3uKy yrayOoaEéHHOTO YPOBHS Ha yPOBHE CPeAHETO 00IIero 00pa3oBaHusl TODKEH U3y4aThCsl B YCIOBUSIX MPEAMETHOTO KaOWHETA.
B xabunere Qu3uku MO0MKHO OBITH HEOOXOAMMOE JIA0OPAaTOpPHOE OOOPYAOBAHHE JUIsl BHITIOJHEHUS YKAa3aHHBIX B MPOTPaMME IO
(bU3HKe YUCHUYECKHUX OTBITOB, JIAOOPATOPHBIX pabOT U pabOT MPAKTUKYMa, a TAaKXKEe JEMOHCTPAIIMOHHOE 000pYyI0BaHNE.

HlemoncTpanmonHoe ob6opynoBanue QopMupyercss B COOTBETCTBHM C MPHUHIIMIIOM MHHHMAIBHOW JIOCTATOYHOCTH U
o0ecreuynBaeT MOCTAHOBKY MEPEUYHUCICHHBIX B MporpamMMe Mo (pu3uKe KIIOYEBBIX JTEMOHCTPAIMHA I MCCICIOBAHUS M3y4aeMbIX
SIBIICHU Y TIPOIIECCOB, YMITUPHUICCKUX U (DyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHECHUI.

JlaboparopHoe 000pyAOBaHUE AJISI YICHUYECKUX MPAKTUUECKUX padboT (opMUpYETCS B BHJE TEMAaTUYECKUX KOMILUIEKTOB U
obOecrnieunBaeTcs B pacyeTe



OJIHOTO KOMILJIEKTA Ha JABYX oOydaromuxcs. Temarnueckre KOMIUIEKThI 1a00opaTOpHOro 000py10BaHUs TOKHBI ObITh TOCTPOEHBI
Ha KOMIUIEKCHOM MCIOJIb30BaHUN aHAJIOTOBBIX M LHU(PPOBBIX TPHUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B BUJIE
M (POBBIX 1a00PATOPHIA.

OCHOBHBIMM LIETISIMU K3y4yeHUs! (U3MKU B 00I1IeM 0Opa3oBaHMM SABISIOTCS: (OPMHpPOBAHHE HHTEpEca U  CTPEMIICHUS

oOydaromuxcs K HayYHOMY
W3YYEHUIO MIPUPObI, PA3BUTHE UX UHTEIJIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE NPEICTABICHUN O HAYYHOM METOJIE MO3HAaHUS ¥ (OPMHUPOBAHUE UCCIEAOBATEIBCKOTO OTHOIIEHUS! K OKPYXKAIOIUM
SIBJICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHSI KaK pe3ylbTaTa H3Y4YEHHUSI OCHOB CTPOCHUS MaTepuu U (yHAaMEHTAIbHBIX
3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHHM OOBICHATH SBJICHUS C UCIIOIB30BaHUEM (PU3UUECKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

(dbopMupoBaHUE TPEICTABICHUN O pOJIM (PU3UKH JJIs1 PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPENCTABICHUNH O BO3MOXHBIX cdepax Oynymiedl npodeccMoHambHON AESTENbHOCTH, CBSI3aHHBIX C (U3HKOM,
MOJATOTOBKA K JaibHeiIeMy oOy4eHHIO B 9TOM HalpaBlICHUH.

JlocTrkeHnue 3TUX 1eNiel oOecreurBaeTCsl pelIeHUEM CIEAYIOMUX 3a1ad B MpoIlecce U3ydeHus: Kypca GU3HKU Ha ypOBHE
CpeaHero o01Iero 0opa3oBaHuUs:

npuoOpeTeHne CUCTeMBbl 3HAHMK 00 O0O0mMX (U3UYECKHX 3aKOHOMEPHOCTIX, 3aKOHAX, TEOPHSAX, BKIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO (DU3HKY, dTEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M DJIEMEHTHI aCTPODU3UKY;

dbopMupoBaHUE yMEHUN TMPUMEHSATH TEOPETHUYECKUE 3HAHUS 11 OOBSICHEHHS (U3MYECKUX SBICHUN B MPUPONIE W IS
MPUHATHS NPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB PpELICHHs Pa3IMYHBIX 33/7ad C SBHO 3aJaHHOW (U3NYECKOW MOJEbI0, 3a/ad, MOApa3yMEBaIOIINX
CaMOCTOSITEIILHOE CO3/IaHne (PU3NUECKON MOIeTTH, aJIEKBATHON YCIOBUSM 33/1a4d, B TOM YHCIIE 3a]1a4 HHKCHEPHOTO XapaKTepa;

MOHUMaHHE (PU3UYECKUX OCHOB M MPUHIIUIOB JIEUCTBUS TEXHUYECKHX YCTPOMCTB M TEXHOJOTMUECKHX IPOLECCOB, UX
BIIMSIHUS HA OKPY’KAIOIILYIO CPENY;

OBJIQJICHUE METOJIaMH CaMOCTOSATENIbHOIO IUJIAHUPOBAHHUSI U TPOBEJCHUSI (DU3NUECKUX HKCIEPUMEHTOB, aHaiu3a |
UMHTEpIpeTaluu UHPOpMAIUU, ONIPEACIICHUS JOCTOBEPHOCTHU MOJTYUYEHHOTO PE3yIbTaTa;

CO3JaHHE YCIOBUH JIJIA pa3BUTHUSI YMEHUM MTPOCKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON AEITEIBHOCTH;



pa3BuTHE UHTEpeca K chepaM npodeccuoHanbHOM AeSITEILHOCTH, CBA3aHHOMN C (DU3UKOM.

B cootrBerctBum ¢ TpedoBanusiMu GI'OC COO yrnyOnéHHbIN YpOBEHb U3yueHUs: yueOHoro npeamera «dusuka» Ha ypoBHE
cpeaHero oo61ero oopa3oBaHus BHIOUPAETCS OOYYAIOITUMUCS, TUIAHUPYIOIIMMEU TPOJIOHKEHUE 00pa30BaHus MO CIEIHAIb HOCTIM
(U3UKO-TEXHUYECKOTO MTPODUIIS.

Ha uzyuenue ¢pusuku (yriyOn€HHbINH ypOBEHb) HA YPOBHE CpeHero oduiero oopazosanus orsoautcs 340 yacos: B 10 kiacce
— 170 gacoB (5 gacoB B Heaeno), B 11 kmacce — 170 gacoB (5 9acoB B HEALIIO).

[Ipennaraemslii B nmporpamme no (u3Mke NepeueHb JabOopaTOpPHBIX U MPAKTUUYECKUX padOT SBIAECTCS PEKOMEHIOBAaHHBIM,
yU4UTENb JIeNIaeT BEIOOP MpOBeAeHHUs Ja00paTOPHBIX PabOT U OMBITOB C YYETOM MHIMBUAYATbHBIX OCOOEHHOCTEHN 00yUaromuxcsl.



COILEPKAHHUE OBYUYEHMUS 10 KJIIACC

Pa3nen 1. HayuHblii MeTO/ NO3HAHWSI IPUPO/BI.

®dusnka — pyHIaMeHTalbHas HayKa o pupoje. Haydublil MeTo1 MO3HAHUS U METOIbI UCCeIOBaHUs (PU3UUYECKUX SBJICHUM.

DKCIEPUMEHT U TEOpHs B Mpoliecce mo3HaHus npupoasl. HabmoneHue u skcnepuMeHT B pusuke.

CnocoObl  m3MepeHus (U3MYECKUX BEIUYUH (QHAJIOTOBbIE M HU(POBBIE HU3MEPUTENBHBIE MPUOOPHI, KOMIBIOTEPHBIC
JATYNKOBBIC CUCTEMBI).

[TorpemHocTy u3MepeHui PU3NIECKUX BeTUYUH (a0COJIFOTHAS U OTHOCUTEIIbHAS).

MopenupoBanue GU3NIECKUX SIBICHUN U MPOIECCOB (MaTepUalibHasl TOUKa, aOCOJIFOTHO TBEPAOE TEJO, UcalbHas KUIKOCTh,
ujeaIbHBIN Ta3, ToueuHbIl 3apsan). [ unoresa. du3nyeckuii 3aK0H, TPAHUIIBI €I0 MPUMEHUMOCTH. DU3NUECcKas TEOPHsL.

Ponb u Mecto ¢pusnku B pOopMUPOBAHUH COBPEMEHHON HAyYHOUN KapTHUHBI MUPA, B IPAKTUYECKON 1€ITETbHOCTH JIFOICH.

Yuenuueckuii skcnepumenm, nabopamopnusie padomul, RPAKMUKYM.

N3mepeHre cuibl TOKa U HAMPSHKEHUS B IIEMU MOCTOSHHOTO TOKA MPH TOMOIIY aHAJIOTOBBIX U IMU(POBBIX U3MEPUTETHHBIX
pudOpoB.

3HakOMCTBO ¢ 1UpoBoil maboparopueit 1o ¢dwusuke. I[lpumepsl u3MepeHus (HU3NYECKUX BEIMYMH TIPU  TTOMOIIH
KOMIIBIOTEPHBIX JAaTYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOI'O JIBUYKEHHUS.
Cucrema orcuéra.

[Tpsimast u oOpaTHas 3a7]a4M MEXaHUKH.

Pannyc-BekTop MaTepHabHON TOYKH, €r0 MPOCKIUHA HA OCU CUCTEMBbI KOOpJMHAT. TpaeKTopus.

[lepemelenne, CKOpOCTh (CpeIHsIS CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTE€pUaIbHON TOUKHU, UX MPOCKIUU HA
OCH cuCTeMBbI KoopauHat. CII0)KEHHE EPEMEIICHUN U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE ABUXKEHUE. 3aBUCHUMOCTh KOOPJWHAT, CKOPOCTH, YCKOPEHHUSI U IMyTH
MaTepuagbHONW TOYKUA OT BPEMEHH U UX rpadUKu.

CBoOonHOe mnaaeHue. YCKOpEeHHUE CBOOOJIHOrO TMajieHus. J[BrbkeHue Tesia, OpOLIEHHOro IMOJA YIJIOM K TOpPU3O0HTY.



3aBUCUMOCTH KOOPAMHAT, CKOPOCTH M YCKOPEHUSI MaTepUAIbHOM TOUKH OT BPEMEHU U UX TpadUKH.



KpuBonnHueitHoe nBukeHHe. J[BUKEHHE MaTepUaJbHONM TOYKHM IO OKPYKHOCTH. YTJIOBas M JIMHENHas CKOpocTh. Ilepuon u
yactota obpaienus. LleHTpocTpemuTensHoe (HOpMalbHOE), KacaTelbHOE (TaHTeHIIMAIBHOE) U MOJHOE YCKOPEHHE MaTepuaibHOU
TOYKHU.

TexHudeckne ycTpoWCTBa M TEXHOJOTMYECKHE ITPOLIECCHI: CIUJIOMETP, BHKECHUE CHApSAOB, LECMHbIC, IIECTEPEHYATHIE U
peMEHHBIE Mepeaun, CKOPOCTHBIE JTUQTHI.

Jlemoncmpayuu.

Mogenb cucTemMbl OTCUETA, WIUTIOCTPALNS KHHEMATHYECKUX XAPAKTEPUCTUK ABUKEHUS.

CrniocoObl vccne0BaHMs IBUKEHUI.

WnnrocTpanus npeaesbHOro epexoa U u3MepeHne MrHOBeHHOM ckopocTu. [Ipeobpa3oBanue ABMKEHUH C UCTIOIb30BAHUEM

MEXaHU3MOB.

[TageHue Ten B BO3IYXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmionenne aBwXeHUs Tena, OpPOIIEHHOTO MOJ| YIioM K TOPU30HTY M TOPU3OHTAIBHO.

Hampasienue ckopocTH IpH IBUKEHUU IO OKPY>KHOCTH. [IpeobpazoBanue yrioBoi CKOPOCTH B

pEaYKTODE.

CpaBHeHuE MyTeH, TPAEKTOPUI, CKOPOCTEN JBUKEHHS OJTHOTO M TOTO K€ TeJla B pa3HbIX CUCTEMAaX OTCUETA.

Yuenuueckuit skcnepumenm, nabopamopnusie padomul, RPAKMUKYM.

N3yueHne HEpaBHOMEPHOTO JBUKEHUS C LEJBIO ONPEAEIEHUS MTHOBEHHOW CKOPOCTH.

N3mepenue yckopeHus npu NpIMOJIMHEMHOM PaBHOYCKOPEHHOM JABUKEHHUH MO0 HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUU.

N3mepenne yckopeHus: CBOOOIHOTO MaieHus (PEKOMEHI0BAaHO UCIIONb30BaHKe TU(POBOil TabopaTopun).

N3yueHnne nBmxeHuUs: Tenaa, OpPOIIEHHOr0 ropu3oHTaNIbHO. [IpoBepka rumore3sbl 0 NpsSAMON MPONOPUHUOHATIBHON 3aBUCUMOCTH
MEK]y HAJIbHOCTBIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TEA.

N3ydenne nBUkKEHHS Tesa M0 OKPYKHOCTH € MOCTOSHHOM IO MOJYJIIO CKOPOCTBIO.

NccnenoBanue 3aBUCMMOCTH NIEproia 0OpalleHrs KOHUYECKOr0o MasiTHUKa OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



ITepBeiit 3axkoH HprotoHa. MHepumansHbie cucrembl orcu€ra. lIpuHnmn ortHocutTenbHOcTH ['anmwnes. HeuwHepuuanbHbie
CUCTEMBI OTCUETa (OIpeeIeHUue, PUMEPHI).
Macca tena. Cuna. [Ipunnun cynepno3unuu cuii. Bropoii 3akon HeroToHa 1151 MaTeprUaibHON TOUKHU.
Tperuit 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOYEK.
3aKOH BCEMHUPHOI'O TATOTEHHUSA. OKBUBAJIEHTHOCTh T'PAaBUTALIMOHHON W MHEPTHOWU MAcCCHI.
Cua TsKecTU. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO MaJ€HUS OT BBICOTHI HAJI TOBEPXHOCTBIO  TUIAHETHI | oT
reorpaduueckoit mupoThl. J{BHkKeHHe HeOECHBIX Tell U MX CyTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.
Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABUKYIIETOCS ¢ YCKOPEHUEM.
Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cuiia TpeHus nokosi. Koag punment tpenus. Cuiia conpoTUBICHUS
NpU JBMXKEHUU TEJIa B KHUJIKOCTHU WJIU rasze, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHUS.
Hasnenue. 'mnpocratnyeckoe gasieHue. Cuna Apxumena.
TexHuueckue yCTpOUCTBA U TEXHOJIOTUYECKUE IIPOLIECCHI: MOAMINUITHUKY, JBUKEHUE HCKYCCTBEHHBIX CIIyTHUKOB.
Jemoncmpayuu.
HaGmronenne nBU>XEHUS T€Nl B MHEPIIHMAIBHBIX M HEMHEPLIUATBHBIX CHCTEMax OTCUéTa.
IIprHIUIT OTHOCUTEIBHOCTH.
Kayenne nByx LWIMHAPOB WJIM IIAPOB PA3HOM MAacChl C OJMHAKOBBIM YCKOPEHHUEM OTHOCHUTEIIBHO HEMHEPIMAIBbHOU
CHUCTEMBI OTCYETA.
CpaBHeHME  PaBHOACUCTBYIOIIEH  MNPUIOKEHHBIX K TEeIy CWI € IPOU3BEIICHHEM MAacCChl TEJa HA €ro YCKOPEHHE
B MHEPLHMAIIBHON CUCTEME OTCUETA.
PaBeHCTBO Cuil, BOBHUKAIOWIMX B PE3YyJIbTATE B3AUMOACUCTBUSA Tell. MI3MepeHne Mace 1o B3auMOAEHCTBUIO.
HesecomocTs.
Bec tena npu yckopeHHOM MoabEéMe U nageHuu. L{eHTpoOexHbie MEXaHU3MBI.
CpaBHeHUE CUIJI TPEHUS IOKOSI, KAYEHUS U CKOJIbKEHHUSI.
Yuenuueckuii skcnepumenm, nabopamopnoie padomul, npaKmuKym.
N3mepenue paBHOAEHUCTBYIONIEH CUJT TPU ABUKEHUH OpyCKa 10 HAaKJIOHHOM MJIOCKOCTH.
[IpoBepka TUMOTE3bl O HE3ABUCHUMOCTH BpPEMEHHU JIBHXKEHHUSI OpycKa MO HAKJIOHHOW IUIOCKOCTU HA 33JJaHHOE PacCCTOSIHUE
OT €r0 MaccCBhl.



HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUMX B MPY>KUHE M PE3MHOBOM 00pasle, OoT ux nedopmanuu.

N3yuenue ABMKEHHS CUCTEMBI TE€J, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKU OJI0K.

N3mepenue kordduiienTa TpeHHs M0 BEJIMYMHE YrioBoro koddduuuenta 3aBucuMoctu Fp(N).

HccnenoBanue NBUKEHUS OpycKa MO HAKJIIOHHOM MIIOCKOCTHU C IEPEMEHHBIM KO3 (PUITMEHTOM TPEeHUSI.

N3ydeHne NBU>KEHUS Ipy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpoe Teno. [locTynarenbHoe U BpalaTelbHOE ABMKEHUE TBEPIOTO Tena. MOMEHT CUIIbl OTHOCUTEIBHO OCU
BpauieHus. [Ineyo cuibl. CrioxkeHue cuil, IPUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TEA.

VYcroitunBoe, HeyCTOWUHNBOE, 0€3pa3TMUHOE PABHOBECHE.

TexHuueckue yCTpOUCTBA U TEXHOJIOTUYECKHUE IIPOLIECCHI: KPOHIITENH, CTPOUTEIBHBIN KPaH, pelIETYaThie KOHCTPYKIUH.

Jemoncmpayuu. Y ciioBus paBHOBecusl. Buibl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnusie padomul, RPAKMUKYM.

HccnenoBanue yciaoBUi paBHOBECHS TBEPAOrO Tejla, HMEIOLIETO OCh BPAILCHUS.

KoHcTpyrnpoBanue KpOHIITEMHOB U paCYET CHIT YIIPYTOCTH.

N3ydenne ycToNunBOCTH TBEPIOIO TEJIA, UMEIOLIETO IIOIIAAb OMOPHI.

Tema 4. 3akonvl coxpanenus é mexaHuke.

Nmnynbsc MatepuanbHONM TOYKH, CHCTEMBI MATEPUAIBHBIX TOUEK. LIEHTp Macc cuctembl MaTepualbHbIX TOUEK. Teopema o
JNBH>KEHUHU LIEHTPa Macc.

NMiynibe Cuiibl 1 I3BMEHEHUE UMITYJIbCA Tela. 3aKOH COXPaHEHUSI UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

MoOMEHT uMITyJbca MaTEepUaIbHON TOUKU. [IpeacraBieHne O COXpaHEHWH MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJSX.

Pabora cuibl Ha MajloM M Ha KOHEUYHOM mepemerieHud. ['papudeckoe mpeacTaBieHUE pabOThI CUIIBL.

MOIIHOCTH CHIIBL.

Kunernueckass sHeprusi marepuanbHOl Touyku. Teopema 00 M3MEHEHUWU KMHETUYECKOW SHEPTUU MaTepUaIbHOU TOUKHU.



[ToTeHnnanbHble U HEMOTEHIIMAIbHBIE CUJIbL. [loTeHInanbHas 3Heprus. [loTeHnanbHas SHeprus yrnpyro n1e@opMupoOBaHHOM
npyxunbl. [loTeHunanbHasgs »Heprusg Teaa B OAHOPOJHOM TpaBUTAMOHHOM Toje. [loTeHumanbHass H>HEpPrusi Tena B
IPABUTAIIMOHHOM II0Jie¢ OJHOPOAHOrO Iapa (BHYTpHM M BHe miapa). Bropas kocMudeckas CKOpPOCThb. TpeThsi KOCMHUECKas
CKOpOCTb.

CBsi3b  pa0bOThl HEMOTEHIHAIBHBIX CHJ C HW3MEHEHHMEM MEXaHWYECKOM SHEPruu CHUCTEeMbl Tell. 3aKOH COXpPaHCHUS
MEXaHUYECKOUN IHEPTUHU.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHynu 175 uaeanbHON KUJIKOCTH KaK CJIEACTBUE 3aKOHA COXPAHEHUS MEXaHWUYECKON SHEPTUH.

TexHuueckue yYCTpPOWCTBA M TEXHOJIOTMUECKHUE MPOLIECCHI: JBMKEHUE PAKET, BOJOMET, KOMNEpP, MPYXKUHHBIM MHUCTOJIET,
TUpOCKoM, GUTYpHOE KaTaHUE Ha KOHBbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUS UMITyJIbca. PEakTUBHOE IBH>KEHHUE.

N3mepenne MOIHOCTH CUJIBI.

W3meHeHue sHeprun Tena Mpu COBEPIICHUH paOOTHI.

B3aumnble npeBpaleHuss KMHETUYECKON Y MOTEHUHMAIBbHOW 3HEPryuil MpU ACUCTBHU HA TEJIO CHJIBI TSKECTHU U CUJIIbI
YOPYTrOCTH.

CoxpaHeHue YHepruu Mpu CBOOOHOM MaJICHUU.

Yuenuueckuii sxkcnepumenm, nadopamopuvie padomul, nPaKmuKym.

N3mepenune umnyiibca Tena no TOpMO3HOMY ITYTH.

W3mepeHre CHIbI TATH, CKOPOCTH MOJEIU SJIEKTPOMOOWIS W MOITHOCTU CHJIBI TSATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCa Tela C UMITYJIbCOM CUiIbl. McciietoBaHe COXpaHEeHUs UMITyJIbCca MPU YIPYroM

B3aUMO/JICCTBUH. VI3MepeHrne KUHETHYECKOW SHEPTUHU TeJa 110 TOPMO3HOMY MYTH.

CpaBHeHUE U3MEHEHHUS TOTEHIIMAIbHON YHEPTUH PY>KUHBI C PAOOTON CUJIBI TPEHUSI.

Omnpenenenue padOThl CUJIBI TPEHUSI IPU IBUKEHUU TEJIa MO0 HAKIIOHHOM IIOCKOCTH.

Paznen 3. MosexkyasipHas (pu3uKa U TEPMOAUHAMUKA.

Tema 1. Ocro6bt MOEKYNAPHO-KUHEMUYUECKOU MEOPU.

OcHOBHbIE MOJOXKEHUsI MOJIeKyIsapHO-kuHeTnueckoil Teopun (MKT), ux onbitHoe obocHoBanue. quddysus. bpoyHosckoe



IBHKEHHE. XapaKTep ABUKEHUS U B3aUMOJICMCTBUS YACTHI BElIeCcTBA. MOJEIn CTPOEHHUS Ta30B, KUJIKOCTEM M TBEPABIX TEI U
00BSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE JITHX



Mozeneld. Macca u pa3mepsl Mosiekya (atoMoB). KonnuectBo BemiecTBa. [locrosinnas ABoraapo.

TemoBoe paBHoBecue. Temnepatypa u criocoObl e€ usmepenus. lllkana remneparyp Llenbcus.

Mogens wuAeanbHOrO Ta3a B MOJICKYISPHO-KMHETHYECKON TEOpPUU: YaCTUIBI Ta3a JABWKYTCS XAOTUYECKH U HE
B3aUMOJICHCTBYIOT JIPYT C APYTOM.

I"azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kmnaneipona. A6contoTHas Temmeparypa (mkana remrneparyp KensBuna). 3akon
HansToHa. M30mpo1iecchl B MaeaabHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ padguyeckoe npeacTaBieHue H30MpoIeCcCOB:
U30TEpPMa, U30X0pa, u3obapa.

CBs3b MEXy JABJICHUEM U CPEIHEH KHHETUYECKON AHEPryuei MOCTYNaTeIbHOTO TEMJIOBOrO JABMKEHHUSI MOJIEKYJT UAEaTbHOTO
raza (OCHOBHOE YpaBHEHUE MOJICKYJIIPHO-KUHETUIECKOU TEOPUH HUJICATTLHOTO rasa).

CBs13b a0OCOJIIOTHOM TeMIlepaTyphbl TEPMOJUHAMUYECKON CHUCTEMBI CO CpeHEH KMHETUYECKOW IHEPrueu mocTymaTeibHOTO
TEIJIOBOTO JIBMXKEHUS €€ YaCTHLL.

TexHuuyeckue ycTpoUCTBa U TEXHOJIOTUYECKHE MPOIECCHI: TEPMOMETP, OapoMeTp, MOJTyuYeHHEe HAaHOMATEPUAJIOB.

Jemoncmpayuu.

Mopenu NBHXKEHUS 4acTUll BeriecTBa. Mojiess OpOyHOBCKOTO JIBHIKEHHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OpOyHOBCKOTO JIBIKEeHUS. [{uddy3us )KuIKoCTe.

Mognaens onbita ltepna. [IputsskeHne MoaeKyl.

Mopenu kpuctamnyeckux pemérok. Habmnronenne u uccieqoBaHue U30MpoIeCcCoB.

Yuenuueckuii sxkcnepumenm, nadopamopuvie padomul, npaKmuKym.

HccnemoBanue mporiecca yCTAaHOBIEHHS TEIUIOBOTO PABHOBECHS TPU TETNIOOOMEHE MEXy TOpsuei U XOJO0THON
BOJIOM.

N3ydyenne wW30TEPMHUYECKOTO TMporecca (PEeKOMEHIOBAHO MCIOIb30BaHUE ITUGPOBON Jab0OpaTOPUN).

Nzyuenue m3oxopHoro mporecca. M3yuenne mzobapHoro mporecca. [Iposepka

YpaBHEHHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiumol.

Tepmonunamuueckas (TJ]) cuctema. 3agaHue BHEIIHUX YCIOBHH [JII TEPMOJIMHAMHUYECKOW CHCTEeMbl. BHemHue wu
BHYTpEHHUE mapameTphl. llapameTpsl TepMOIMHAMHYECKONW CHUCTEMbl KaK CpEeJIHHE 3HAYCHUSI BEJIWYUH, OMUCHIBAIOIIUX €&
COCTOSIHHE€ Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe nawano tepMoauHamuku. CaMONpOU3BOJIbHAS pellakcalus TEPMOJMHAMUYECKOW CHUCTEMBI K TEIJIOBOMY
PaBHOBECHIO.

Mojenb uaeanbHOro ra3a B TEPMOJMHAMUKE — CUCTEMA YpaBHEHUI: ypaBHeHHEe MeHneneeBa—Knaneiipona u BeIpakeHUe s
BHYTPEHHEW DSHEPruu. YCJIOBUS NPUMEHUMOCTH 3TOM MOJEIW: HHU3Kas KOHUEHTpAIMs YacCTHUI, BBICOKHE TEMIIEpaTypHl.
Bripaxkenue 111 BHyTPEHHEH Y3HEPTUU OJJTHOATOMHOT'O HJI€AJIbHOTO rasa.

KBazucrarnyeckue u HECTaTUUECKUE MTPOLIECCHI.

DOneMeHTapHas paboTta B TepMouHaMuke. Beruucienne padoTel o rpaduky npoiecca Ha pV -auarpamme.

Tennonepenaua kak crnoco0 W3MEHEHUsS] BHYTPEHHEH SHEPruu TEPMOJMHAMUYECKOW CHCTEMBbI 0€3 COBEpIICHHS PabOTHI.
KonBek1iusi, TEMI0MPOBOIHOCTD, U3JTyUYEHHUE.

KonnuecTBo Temnotsl. TemnoéMKOCTh Tena. Y iesibHasg U MOJIsIpHAs TEIIOEMKOCTH BellleCcTBa. Y paBHeHUE Maiiepa. Y nenbHast
TEIJI0oTa CropaHus TormmBa. Pacuér koiaudecTBa TeIIoTH MpH Temtonepenaye. [lonsarue 06 agunadbatHOM mporiecce.

[lepBsiif 3akoH TepMoauHaMuKK. BHyTpenHss sHeprus. KonuuecTBo TemaoTsl U padoTa Kak MEpbl U3MEHEHHUs BHYTpPEHHEH
SHEPIUHU TEPMOJIUHAMUYECKOU CHCTEMBI.

Bropoii 3akoH TEpMOAMHAMUKHU JJISI PAaBHOBECHBIX IIPOLIECCOB: 4Ye€pe3 3aJaHHOE PABHOBECHOE COCTOSHUE
TEPMOJIMHAMUYECKON CUCTEMBI IPOXOIUT €AMHCTBEHHAs aanadara. AGCOMOTHAS TeMIIepaTypa.

Bropoii 3aKk0oH TepMOIWHAMUKH [ HEPAaBHOBECHBIX MPOIIECCOB: HEBO3MOXKHO IMepeaaTh TEIJIOTY OT 00jee XOJIOIHOTO Tela
K Oosee HarpetoMmy 6e3 komneHcanuu (Knaysuyc). HeobpatumMocTh IPUPOHBIX MPOIIECCOB.

[Tpunumner gerictus TerioBbix MamuH. KITJ[. Makcumansnoe 3nauenune KII. [uki Kapho.

DKOJIOTMYECKHE ACTIEKTHI UCIIOJIb30BaHUs TEIUIOBBIX ABUTaTeneil. TernoBoe 3arpsi3HEHUE OKPYKAIOIIEH Cpe/bl.

TexHuueckne yCTpONCTBA M TEXHOJOTHYECKUE IPOLECCHI: XOJIOAWIbHUK, KOHIWIIMOHEP, NU3EIbHBIM M KapOIOpaTOpHBII
JBUTATEU, MapoBasg TypOWHA, MOJYYEHUE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AlUs «TEIUIOBBIX» OTXOJOB C HCIOJIb30BAHUEM
TEIJIOBOTO HACOCA, YTUIN3aNUsI OMOOPTaHNYECKOTO TOTUTMBA JIJISl BEIPAOOTKHU «TETIJIOBOM U AIEKTPOIHEPTUH.

Jemoncmpayuu.

N3meneHue TeMinepatypsl pu ainadaTUYeCKOM paciiupeHuu. Bo3nynHoe orHuBo.

CpaBHEHME yIEIBHBIX TEINTIOEMKOCTEN BEIIECTB.



CrniocoObl u3MeHeHus1 BHyTpeHHel sHeprun. VMccnenoBanue agunadatHoro mnpoiecca.

KomrnbroTepHble MOJI€NIN TEIUIOBBIX IBUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, RPAKMUKYM.

N3mepenne yaenpHOU TemoéMKocTH. MccienoBanue npolecca OCTbIBaHUS BEIIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydenne B3aMMOCBSI3U SHEPTUUA MEKMOJIEKYJISIPHOTO B3aUMOAEHCTBUS U TEMIIEPATYPhl KUTIEHUS KUIKOCTEH.

Tema 3. Azpezammuvie cocmoanus eeujecmea. Pazosvie nepexoobl.

[TapooOpazoBanue u koHeHcalus. Mcmaperue u kumneHue. Y aenbpHas TerjioTa mapooopa3oBaHUsl.

HaceblllieHHble ¥ HEHAChIIIEHHBIE Mapbl. KadecTBeHHass 3aBUCUMOCTH IUIOTHOCTHM M JABJICHMS HACBIIMIEHHOrO Tapa oOT
TEeMIIEPATYPhl, UX HE3aBUCUMOCThL OT 00bEéMa HACKIIIEHHOTO Tlapa. 3aBUCUMOCTh TeMIIEpaTyphl KUIICHUS OT JaBJICHUS B )KUIKOCTH.

BrnaxHocTh Bo3ayxa. AGCOMIOTHAS M OTHOCUTENIbHAS BIIAYKHOCTb.

Tsépnoe teno. Kpucrannuyeckue u amopdHbie Teaa. AHU30TPONHS CBOMCTB KpUCTaLIoB. [lnaBrneHre M KpuCTayuIM3aIus.
VY nenbHas temnorta miuasieHus. Cyonumanus.

Hedopmanun TBEpHOTO Tena. Pactsokenne u cxxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux negopmariui.

TemoBoe pacmMipeHre >KUIKOCTEH M TBEPABIX Tel, OOBEMHOE W JMHEHWHOE paclIMpeHrue. AHTapMOHU3M TETIOBBIX
KOJIeO0aHMI YaCTHI] BEIIECTBA KaK MPUYMHA TETUIOBOTO PACIIMPEHUS Te (HAa KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue 3Hepruu B (ha30BBIX MEpexoiax. Y paBHEHHE TEIIOBOTO OaaHca.

[ToBepxnoctHoe HaTskeHUE. Koadduiment moBepxXxHOCTHOTO HaTskeHusa. Kamuusipaele siBineHus. JlaBiaeHue mon
HCKPUBIIEHHOM ITOBEPXHOCTHIO KUAKOCTH. Popmyina Jlannaca.

TexHnueckne yCTpOUCTBA U TEXHOJIOTHUYECKHUE MTPOLIECCHI: JKUIKAE KPUCTAIUIBI, COBPEMEHHBIE MAaTEPUAIIBI.

Jemoncmpayuu.

TennoBoe pacmupenue. CBOMCTBA HACHIIIIEHHBIX MTAPOB.

Kunenne. Kunenne npu noHW>KEHHOM JaBiIeHUU. VI3MepeHne CHUITbl TOBEPXHOCTHOTO HATSKEHUSL.

OnbITHI ¢ MBUTBHBIMY IUIEHKaMU. CMavYnBaHKUE.



KanunnspHslie siBieHus.

Mopenu HeHbIOTOHOBCKOM XUAKOCTH. CIOCOOBI M3MEPEHUS BIAXKHOCTH.

UccnenoBanue HarpeBaHus U IJIABJICHUS KPUCTAUIMUECKOTO BellecTBa. Buabl nedopmanuii.

HaGmonenne Manbix gqedopmanui.

Yuenuueckuit skcnepumenm, nabopamopnusie padomul, RPAKMUKYM.

N3ydenne 3aKkOHOMEPHOCTEN UCTIAPEHUS )KUJKOCTEN. I3MepeHne yAenbHON TeIIOThI MUIABJICHUS JIbJA.

N3ydeHune CBOMCTB HACHIIIIEHHBIX MTAPOB.

N3mepenue abCOMIOTHONW BIAXHOCTH BO3JyXa M OIICHKA MacChl MAapoOB B IMOMEIICHHH.

N3mepenue kordpuiinenta noBepxXHOCTHOTO HaTsKeHUs. M3mepenue moyns FOnra.

Uccnenoranue 3aBUCUMOCTH AehOpMallid pe3NHOBOTO 00pa3iia OT MPUIOKEHHOM K HEMY CHUJIBI.

Pa3znen 4. DiiekTpoguHAMHUKA.

Tema 1. Inexmpuueckoe noe.

DneKkTpu3auus Tea U €€ NpOosBICHUs. DIEKTpUUeCKUi 3apsaa. [IBa Buaa aneKkTpuueckux 3apanoB. [IpoBOIHUKY, TUANEKTPUKHU
Y MOJIYTIPOBOJHUKH. DJIE€MEHTAPHBIN ANEKTPUUECKUN 3apsA/l. 3aKOH COXPaHEHUs JIEKTPUUYECKOro 3apsija.

B3aumoperictue 3apsgoB. Toueunsie 3apsabl. 3akoH Kynona. Dnektpuueckoe mosne. Ero paelictBue Ha

ANEKTPUUYECKUE 3aPSAIBL.

Hanpsix€aHocts anektpuyeckoro mnois. [IpoOubiit 3apsa. Jluauu Hanpsok€HHOCTH dJekTpudeckoro moina. OmHOpoaHOoe
AIEKTPUYECKOE MOJIE.

[ToTeHIManbHOCTD JIEKTPOCTATUUECKOrO MOJsA. Pa3HOCTh moTeHIManoB U HanpspkeHue. [loTeHnmanbHas sHeprus 3apsaa B
aneKTpocTaTuyeckoM mnoje. [loreHuuan snekTpocratuueckoro nossi. CBsa3b HANPSKEHHOCTU MOJS U PA3HOCTU MOTEHIMAJIOB IS
ANEKTPOCTATUYECKOTrO MOJIs (KaK OAHOPOJHOTO, TAK U HEOJAHOPOIHOTO).

[IpuHIMIT CyneprIo3uuy SIEKTPUIECKUX MOJIEH.

[Tore Toueunoro 3apsiga. [lone paBHOMepHO 3apsikeHHON cheprl. [lone paBHOMEpPHO 3apspKeHHOTO TI0 00BEMY mmapa. [lome
PAaBHOMEPHO 3apsKEHHOM OECKOHEYHOM IUIOoCKOCTH. KapTuHBI JUHUN HANpsSHKEHHOCTH 3TUX MOJIEM M 3KBUIMOTEHIIMATBHBIX
MTOBEPXHOCTEM.

[TpoBOIHKMKH B AIEKTPOCTATUUECKOM ITOJIE. Y CJIOBUE PABHOBECHS 3aPSI0B.

JIM3IEKTPUKH B 3JIEKTPOCTATUYECKOM MoJie. J(uanekTpuueckasi IpOHUIIAeMOCTh BELIECTBA.



Konpaencarop. DneKTpOEMKOCTh KOHAEHCATOPA. DNEKTPOEMKOCTh IIOCKOTO KOHJEHCATOPA.

[TapamienbHOE coeAMHEHNE KOHIEeHCAaTOPOB. [locnenoBaTenbHOE COETMHEHUE KOHAEHCATOPOB.

DHeprus 3apsHsKEeHHOT0 KOHAEHCATOpA.

JIBr>KeHUE 3apsyKEHHOM YaCTUIIBI B OJHOPOJAHOM 3JIEKTPUUECKOM MoJie. TeXHUYeCKne YCTPOWCTBA M TEXHOJIOTMYECKHUE

IPOLIECCHI: AJIEKTPOCKOT,
ANEKTPOMETP, DIEKTPOCTaTHUECKass 3alluTa, 3a3eMJIEHHE 3JIeKTpOonprOOpOB, KOHAEHCATOPHI, reHepatop Ban ne ['paada.

Jemoncmpayuu.

Y CTpolCTBO Y MPUHITUIT JEUCTBUS DIIEKTPOMETPA. DIEKTPUUECKOE MOJIE 3aPSIKEHHBIX IIaPUKOB.

DIIEKTPUUYECKOE T0JI€ ABYX 3apsIAKEHHBIX TJIACTHH.

Mogens anekTpoctaTruueckoro reneparopa (Ban ae I'paada). [IpoBogHUKH B JIEKTPUYECKOM TIOJIE.

DNEeKTpOCTaTHUECKas 3alluTa.

YCTpOUCTBO U IEUCTBHUE KOHJIEHCATOPA MOCTOSHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcATopa OT IUIOIIAJU IUIACTHUH, PACCTOSIHUS MEXI1Y HUMH U
TUAJIEKTPUIECKOU MPOHULIAEMOCTH.

DHeprus AMEKTPUUYECKOTO MOJIS 3apSKEHHOT0 KOHJIEHCATOpa. 3apsiiKa U pa3ps/ika KOHJIEHCAaTOpa YEPE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnusie padomul, RPAKMUKYM.

OueHka cu1 B3auMOJEHCTBHS 3apPSAKEHHBIX TEJ.

HalnroneHue npeBpallieHusl SHEPTUU 3aPSKEHHOT0 KOHIEHCATOPA B SHEPTUIO U3NTYYEHUSI CBETOIUOA.

N3ydenune nmpoTeKkaHus TOKa B LENH, COAEPKALIEH KOHICHCATOP.

Pacnpenenenue pPa3HOCTHU MTOTEHIIMAJIOB (HampsKEHUS ) IIPU [10CJIEIOBATEIBHOM COEqUHEHUUN
KOHJICHCAaTOPOB.

HccnenoBanue paspsija KOHACHCATOPA YEPE3 PE3UCTOP.
Tema 2. Ilocmoannulil InekmpudecKuil mox.
Cuna toka. [TocTOsSTHHBIN TOK.

VYcioBus CylecTBOBaHMS MOCTOSTHHOTO 3yeKTpuueckoro toka. Mcrounnku toka. Hanpsbxkenue U u D/1C &.
3akoH OMa AJ1s1 y4acTKa LENu.

9JI€KTpI/I‘—ICCKOC COIIPOTHUBJICHHC. 3aBHUCHUMOCTD COIIPOTHUBJIICHNA OJHOPOAHOI'O IIPOBOJHHMKA OT €I0 MJIHMHBI KW ILNIOIIaAX



IIOIIEPEYHOr0 CEYEHHUs. Y IEIbHOE CONPOTUBIICHUE BEILIECTBA.
ITocnenoBarenpHOE, apauiebHOE, CMELIAHHOE COCAUHEHUE IPOBOIHUKOB.
Pacuér pa3BeTBIEHHBIX AekTpudeckux 1enei. [IpaBuna Kupxroda.



PaGota snextpuueckoro Toka. 3akoH Jxoyns—Jlenua.

MONTHOCTB JIEKTPUYECKOTO TOKa. TerioBasi MOITHOCTh, BhIAC/sieMas Ha PE3UCTOPE.

OJC u BHYTpeHHEEe CONMPOTHBJICHHWE MCTOYHHMKA TOKa. 3akoH Owma i MOJHOW (3aMKHYTOM) JJIEKTPUYECKOM IIEeMu.
MorniHoCTh UCTOUHMKA TOKA. KOpoTKoe 3aMbIKaHUeE.

Konnencatop B 11enu mNoCTOSHHOTO TOKA.

TexHudeckue ycCTpOWCTBA W TEXHOJOTUUYECKHE MPOIECCHl: aMIepMeTp, BOJBTMETpP, PEOCTaT, CUETUMK DICKTPUUECKOU
SHEPTHH.

Jlemoncmpayuu.

N3mepenue cuibl TOKa U HaNPSKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIPSDKEHUS JJIsi PE3UCTOpa, JaMITbl HAKAJIMBAHUS U CBETOIHMO/IA.

3aBUCUMOCTh COMPOTUBJIECHUS LUJIWHIPUYECKUX MPOBOAHUKOB OT JUJIMHBI, IIOUIAAU MONEPEYHOrO CEUEHUS U MaTeprara.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COITPOTHUBIIEHUS MPU MOCTOSSHHOM HANPSKEHHH.

[Ipssmoe n3mepenue IC. KopoTkoe 3ambpIkaHKe ralbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUSI.

Crnioco0ObI coeTMHEeHMS] KICTOYHUKOB Toka, D J1C GaTapeil.

HccnenoBanne pa3HOCTH MOTEHLHMAIOB MEXK]Y IMOJOCAMU UCTOYHHMKA TOKA OT CHJIbI TOKA B IEIU.

Yuenuueckuit skcnepumenm, nabopamopnusie padomul, RPAKMUKYM.

HccnenoBanne CMEMIAHHOTO COEIMHEHUS pe3UCTOPOB. M3MepeHne yaenbHOTro COPOTUBIICHUS

MIPOBOJIHUKOB.

HccnegoBanue 3aBUCMMOCTH CWIbl TOKa OT HaNpsSOKEHUs JUId JaMIlbl HAKAJIUBaHUS.

VBenuuenue npenena usmepeHusa amnepmerpa (BoabrmeTpa). Usmepenne 3/1C u BHyTpEeHHET0 CONPOTUBIIEHUS

HMCTOYHUKA TOKA.

UccnenoBanue 3aBucumoct DJ[C raqbBaHUYECKOrO 3JEMEHTAa OT BPEMEHH MPU KOPOTKOM 3aMBIKAHUH.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXK]Y IMOJIOCAMU MCTOYHHMKA TOKA OT CHJIbI TOKA B IIEMH.

NccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH UCTOYHHMKA TOKA OT CHJIbI
TOKa.

Tema 3. Toku ¢ paznuunsix cpeoax.

DOneKTpuyeckass MPOBOAMMOCTb  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAs



IIPOBOJIMMOCTh TBEPABIX METAIOB. 3aBUCUMOCTh COINPOTUBIICHHUS] METAJLUIOB OT TEMIIEpaTypbl. CBEPXIPOBOIUMOCTb.



DIIEKTPUUYECKUN TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[HonynpoBoguuku. CoOcTBeHHass MW  NpPUMECHAas TMPOBOAMMOCTb  MONYNpoBOAHMKOB. (CBoWcTBa  p—n-mepexoja.
[TonynpoBOHUKOBBIE TPUOOPHI.

DNEKTPUYECKUA TOK B DJEKTPOJIUTAX. DJIEKTPOJUTHYECKAs JUCCOLMALIMS.

Onektponus. 3akoHbl Papanes Al JIEKTPOIIN3A.

DJNIeKTpUUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTENIbHBIN pa3psl. Pa3nuyHble TUIBI CAMOCTOSITEIBHOTO
paspsana. Momuus. [Lnazma.

TexHuueckre yCTpPOWCTBA M MPAKTHUECKOE TPUMEHEHHE: Ta30opa3psiAHble JaMIlbl, D3JEKTPOHHO-TydeBas TpyoOKa,
MOJIYTIPOBOJHUKOBBIC TMPUOOPHI: JHOJ, TPAH3UCTOp, (POTOAMOM, CBETOAMOJ, TajdbBaHWKA, paUHUPOBAHHE MEHW, BBITUIABKA
AJTIOMUHUSI, JJIEKTPOHHASI MUKPOCKOMUS.

Jemoncmpayuu.

3aBUCHMOCTb CONIPOTHUBIIEHUSI METAJJIOB OT TeMIlepaTypbl. [I[poBOAMMOCTE AJIEKTPOJIUTOB.

3akoHsblI nekTponun3a Papazes.

HckpoBol pa3psia 1 MpOBOAUMOCTH BO3AyXa.

CpaBHeHUE IPOBOIUMOCTH METAJIJIOB U MOTYNPOBOJHUKOB. OTHOCTOPOHHSISI TPOBOAMMOCTh AUOA.

Yuenuueckuit skcnepumenm, nadbopamopnusie padomul, RPAKMUKYM.

HaGmronenue anexrpoiusa.

N3mepenue 3apsiia O4HOBAIICHTHOTO MOHA.

HccnenoBanne 3aBUCUMOCTH COITPOTUBIIEHUSI TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU THOJA.

Du3uYeCKUH MPAKTUKYM.

CrocoOb1 m3mMepeHus: (PU3NYECKUX BEITUYUH C MCIOJB30BAHMEM AHAJOTOBBIX M IU(DPOBBIX H3MEPUTENBHBIX MPUOOPOB U
KOMITBIOTEPHBIX TATYMKOBBIX CUCTEM. AOCOIOTHBIE M OTHOCUTENIbHBIE TIOTPENTHOCTH M3MepeHnid (pusndeckux BeanduH. OreHka
IPaHULl MOTPEIIHOCTEM.

[IpoBeneHre KOCBEHHBIX HW3MEPEHUMN, HUCCICAOBAHUN 3aBUCUMOCTEH (DU3NYECKUX BEJIUYMH, MPOBEPKA MPEI0OKEHHBIX
runote3 (BoIOOp U3 pabOT, OMUCAHHBIX B TEMATHUYECKUX pasjesiaX «YUYEHUUYECKUU SKCIEPUMEHT, J1abopaTOpHble palOTHI,
MPAKTUKYM)).



MexnpeaMeTHbie CBS3U.

N3yuenue kypca ¢pusuku yriny6ia€HHoro ypoBHsa B 10 kjacce OCyIIECTBISIETCA C YUETOM COAEPKATENbHBIX MEKIIPEAMETHBIX
CBs3€ll C KypcaMu MaTeMaTuKH, OMOJIOTUU, XUMUHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusple noHamuUsA, C6A3AHHLIE C U3YYEHUEM MEmO0008 HAYUHO20 NO3HAHUA: SBICHUE, HayyHbId (akKT,
runoresa, (Qunyeckas BeJMYMHA, 3aKOH,



Teopus, HabJI0IeHNE, SKCIIEPUMEHT, MOJEIUPOBAHNE, MOJIENb, U3MEPEHHUE, MOTPEUTHOCTH U3MEPEHUHN, U3MEPUTENbHBIE TPUOOPHI,
uudposast 1abopaTopus.

Mamemamuxka: peuieHue cucteMbl ypaBHeHUM. JluneilHas (yHkuus, napabona, runepbosia, ux rpadUKd U CBOWCTBA.
Tpuronomerpuueckue (pyHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOpHI U
UX MPOEKUUU HA OCH KOOPAUHAT, CI0)KEHHE BEKTOPOB.

buonozua: mexannueckoe NBHKEHUE B JKMBOW mpupoje, nuddysus, ocMoc, TemI00OOMEH >KUBBIX OPraHM3MOB, TEIIOBOE
3arpsi3HEHHE OKpPYXaloled cpeibl, YTUIM3aluusd OHMOOPraHMYecKOTo TOIUIMBA JUIsl BBIPAOOTKU «TEIJIOBOM» M 3IIEKTPOIHEPTHUH,
MOBEPXHOCTHOE HATSHKEHUE U KAlWJUISIPHbBIE SIBIICHUS B IPUPOJIE, IIEKTPUUECKUE SBIICHUS B )KUBOU NPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJb BEIIECTBA, MOJSpHAas Macca, MOJyYyeHUe
HAaHOMATEpHUaJIOB, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, >KUJIKOCTEH M Ta30B, XKUJAKHE KPUCTAJUIbI, JJIEKTPUUYECKHE CBOMCTBA
METAJUIOB, AJIEKTPOJIUTHYECKAs] TUCCOLMALNs, TaJIbBAHUKA, JIEKTPOHHAs MUKPOCKOIIHSI.

TI'eocpagpus: BnaxxHOCTH BO3/1yXa, BETPbI, OapOMETP, TEPMOMETD.

Texnonoz2ua: npeodbpa3oBaHUe IBUKEHUM C HCMIOJIb30BAHMEM MEXAaHU3MOB, YUET CYXOro M JKUJKOIO TPEHMs B TEXHUKE,
CTaTUYECKUE KOHCTPYKLUUHU (KPOHILTEHH, peléTyarble KOHCTPYKIUH), UCTIOIb30BAHUE 3aKOHOB COXPAaHEHMSI MEXaHUKH B TEXHUKE
(rupockomn, BOAOMET U JIpyrHe), ABUraTellb BHYTPEHHErO CropaHus, mapoBas TypOHWHA, OBITOBOM XOJIOAMJIBHUK, KOHAMLIKOHED,
TEXHOJIOTMM TIOJYYEHHs] COBPEMEHHBIX MaTepHajoB, B TOM YHCJIE HAHOMAaTEpHUaJOB, U HAHOTEXHOJIOIHMH, BJIEKTPOCTATHUECKAs
3allUTa, 3a3€MJIEHHE AJIEKTPOIIPHUOOPOB, Ia30pa3psiAHbIE JIAMIIBI, [TOJYIPOBOJHUKOBBIE IPUOOPHI, rajdbBaHHKA.

11 KIJACC

Pa3znea 4. DiiekTpoguHAMHUKA.

Tema 4. Maznummnoe noJe.

B3anmopenicTBue NMOCTOSHHBIX MArHUTOB M NPOBOJHUKOB C TOKOM. MarnutHoe mnosie. BEeKTOp MarHUTHOM WHIYKIIUU.
[IpuHIMIT CyNepno3uIMyM MAarHUTHBIX NOJIeH. JIMHUY MarHUTHON MHIYKIUU.

MarnuTtHoe 1oJie IPOBOJIHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKA U KPYrOBOTO BUTKA). OnbIT DpcTeaa.

Cuna Amriepa, €€ HanpaBJICHUE U MOIYJIb.

Cuia Jlopenua, e€ HanpaBieHUE U MOJYJIb. JIBUKEHUE 3apsSyKEHHOW YaCTUIIbl B OJTHOPOJHOM MarHUTHOM mnojie. Pabora cuiib



JlopeHua.
MaruauTHoe noJie B Beuiectse. GeppoMarHeTuKy, napa- U JuaMarHeTHKU.



TexHuueckue ycTporcTBa U TEXHOJIOTUYECKUE MPOLIECCHI: MPUMEHEHUE MOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
TECTEP-MYJIbTUMETP, IEKTPOABUTATENb SIKOOHU, YCKOPUTEIH JIEMEHTAPHBIX YACTHII.

Jemoncmpayuu.

Kaptuna  nuHUA  WHAYKIMA ~ MarHUTHOTO  TOJIE  TOJIOCOBOTO M MOJKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuna nuHMI1 MArHUTHOW MHAYKIIMU TIOJIS JUIMHHOTO MPsIMOTO MPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOT'O MTPOBOHUKA,
KaTyIIKA C TOKOM.

B3aumopelictBue 1ByX NpoOBOAHUKOB ¢ TOKOM. Cuita Ammepa.

JevictBue cuiibl JIopeH11a Ha HOHBI JIEKTPOJIUTA.

HaGmronenue nB>keHUS ITydKa 3JICKTPOHOB B MATHUTHOM T10JIE.

[Tpuniun JNEeUCTBUS 3JIEKTPOU3MEPUTEITHLHOTO npudopa MarHUTORJICKTPUIECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomaol, npAKmMuKym.

HccnenoBanrie MarHUTHOTO TMOJISI TIOCTOSHHBIX MAarHUTOB. MccnenoBanue cBOMCTB (heppOMarHeTHKOB.

HccnenoBanue 1ecTBUS MOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKoM. M3Mepenune cuibl Ammnepa.

N3yueHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHuTHOM MHAYKIIMY HA OCHOBE U3MEPEHUS CUIIbI AMIIEpa.

Tema 5. dnexmpomaznumnan UHOYKUuA.

SIBneHue rnexkTpoMarHuTHOM MHAYKIMU. [loTok BekTopa MaruutHOM MHAYKUMU. D/]C nHayKkunu. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu Gapanes. Buxpesoe anekrpuyeckoe none. Toku Dyxo.

O/JC unayKuuu B NpOBOJHUKE, ABUKYIIEMCS B OTHOPOJHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTymka WHIYKTMBHOCTM B ILENU IOCTOSHHOTIO TOKAa.
SABnenue camounaykuuu. IJ{C caMOMHAYKIINH.

DHeprusi MarHuTHOTO MOJISI KATYIIKUA C TOKOM. DJIEKTPOMAarHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCH: MHAYKIIMOHHAS I€4Yb, COJEHOW]I, 3alIATA OT 3JICKTPU3ALHUU Te
[IpY IBUKEHUHM B MAarHUTHOM MOJIE 3€MJIH.

Jemoncmpayuu.

HaGntonenue siBiieHUS 3JIEKTPOMArHUTHOW MHYKIIUH.



HccnenoBanue 3aBucumoctd OJIC MHAYKIIMM OT CKOPOCTHM HW3MEHEHHMS MAarHUTHOTO MOTOKA.



ITpasuno Jlenna.

[lagenne Maruura B amOMUHUEBOMN (MeHO) TpyOe. SIBIeHne CaMOUMHAYKIIUH.

Uccnenoranue 3aBucumoctu DJ1C caMOUHIYKIIMHM OT CKOPOCTU U3MEHEHHUS CUJIbI TOKA B IETIH.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomasl, npAKMUKYM.

UccnenoBanue sBIEHUSI DJIEKTPOMArHUTHOM WHAyKUuH. OmnpeneneHue WHIYKIMH —BUXPEBOTO

MarHuTHOTO noJjsi. MiccneqoBanue sBIeHUS CAMOWHIYKIIUH.

COopka MoeNH AIEKTPOMAarHuTHOTO TreHepaTopa.

Pasznen 5. Kojieoanusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarensuasa cucrema. CBoOOIHEIE KOJIEOAHHS.

I"apmonndeckue konebanus. KuHemMaTudeckoe U TUHAMHUYECKOE ONMUCAHHE. DHEPreTHUeCKOoe ONMUCAaHKUE (3aKOH COXpaHEHUS
MEXaHWYECKOW HSHEepruu). BbIBOA JWHAMHYECKOTO OINWCAHHWS TapMOHMYECKMX KOJICOAaHWUN W3 WX DHEPreTHYECKOro |
KHHEMAaTHYECKOTO OITMCAHMS.

Amvmntyna u ¢asza kosiebanumii. CBS3b aMIUIMTYIbl KOJICOAHMH HMCXOMHOW BEIWYWHBI C aMIUTUTyAaMU KojeOaHuh eé
CKOPOCTU U YCKOPEHHUSI.

Ilepuon u yactora konmebGanuid. [leproa ManbIx cBOOOTHBIX KOJIeOAaHMM MaTeMaTH4YecKoro MasTHUKA. Ileprnoa cBoOOTHBIX
KoJIeOaHUH MPY>KMHHOTO MasTHUKA.

[TonsiTue o 3atyxaromux kojeOaHusX. BoiHyxnennsie koneOanus. Pesonanc. Pesonancuas kpuas. BrnusHue 3aTyxanus Ha
BU/I PE30HAHCHOW KPUBOU. ABTOKOJICOAHUSI.

TexHuueckue yCTPOMCTBA M TEXHOJIOTMUYECKHE IMPOLECChI: METPOHOM, Yachl, Kayeiad, MY3bIKaJlbHblE HHCTPYMEHTHI,
cericmorpad.

Jemoncmpayuu.

3amnmuce KoJj1ie0aTeIbHOTO JIBHKECHHUS.

Habmronenne He3aBUCUMOCTH MEPUOAA MAJIBIX KOJIEOaHUM Ipy3a Ha HUTH OT aMITUTY/IbI.

HccnenoBanue 3aTyxarnux KojaeOaHui U 3aBUCHMOCTH TIEPHOAa CBOOOHBIX KOJIeOaHU OT COTPOTUBIICHMUS.

UccnenoBanue konebaHuil Trpy3a Ha MAacCCMBHOM TNIPYXHUHE C I1eJibio GOPMUPOBAHUS MPEACTABICHUN 00 UleaIbHON
MOJIEJIA MPYKUHHOTO MAsITHUKA.



3aKOH COXpaHEHUs YHEPTUU NIPH KOJIeOaHUAX Tpy3a Ha NpykuHe. MccnenoBaHue BRIHYKICHHBIX KOJICOaHUH.
HaGmtonenue pezonanca.
Yuenuueckuit sxcnepumenm, nabopamopusie padomul, RPAKMUKYM.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHMM HUTAHOIO M MNPYKUHHOTO MasTHUKOB.
N3yuyenue 3akOHOB ABMKEHUS TeJla B X0Z€ KoJieOaHUM Ha ynpyrom nozasece. M3ydyenue ABMKEHHUsS] HUTSIHOTO MasiTHUKA.

[IpeoGpazoBanue sHEPrUM B MPYKMHHOM MasTHUKE. VcciienoBanue yObIBaHUS aMILTUTY/IbI 3aTyXaOUX
kosnieOanuii. MccaenoBanne BhIHYKICHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummnsle Ko1edanus.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JEKTPOMATHUTHBIE KOJIeOaHUs B HJCANIbHOM KojiebaTellbHOM KOHType. Dopmyia
Tomcona. CBsi3b aMILTUTY/IbI 3apsiia KOHIEHCATOPA C aMIUTUTYI0M CHIIBI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aK0H COXpaHEHUS SHEPTUU B UJICaIbHOM KOJie0aTeIbHOM KOHTYpE.

3aryxaromue JICKTPOMarHUTHbIE KoJieOaHus. BeIHYKI€HHBIE 2JICKTPOMArHUTHBIE KOJICOaHusI.

[TepeMennbIit TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUTUTY/AHOE U JICHCTBYIOIIEE 3HAUCHUE CHIIBI TOKA M HAMP SHKCHUS TPH
pasznu4HOi (hopMe 3aBUCUMOCTHU MEPEMEHHOTO TOKa OT BPEMEHHU.

CI/IHYCOI/I,IIaJILHLIﬁ HGpGMCHHBIﬁ TOK. P€3I/ICTOp, KOHACHCATOPp MW KaTyllkKa HWHAYKTHUBHOCTHU B ICIIH CHHYCOUAAJIBHOT'O
IMEPEMCHHOI'O TOKaA. Pe3onaHc TokOB. Pe3oHaHC HaHpHX(GHHﬁ.

Wneansubiii Tpanchopmartop. [lpoussoacTso, nepeaaya u noTpedaeHUe dIEKTPUISCKON SHEPTHH.

DKOJIOTUYECKUE PUCKH TPU MPOU3BOACTBE AIIEKTpOIHEpruu. KynbTypa MCHONB30BaHUS AJIEKTPOIHEPTUU B MOBCETHEBHOU
KHU3HU.

TexHuueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE MPOIECCHI: JIEKTPUUECKUN 3BOHOK, T€HEpPATOp MEPEMEHHOrO TOKa, JTUHUU
AJIEKTpOoIIepeaay.

Jemoncmpayuu.

CBOOOIHBIE 2TIEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCUMOCTH YaCTOTHI CBOOOTHBIX KOJIEOAHUI OT MHAYKTUBHOCTH M EMKOCTH KOHTYpA.

OcrumiorpaMMBbl JIEKTPOMAarHUTHBIX KoseOanwii. ['eHepaTop He3aTyXaronuX JIEKTPOMAarHUTHBIX

KoJjiebannii. MoJieTb AIEKTPOMAarHUuTHOTO TeHepaTopa.

BoiHyX/1eHHbIE CUHYCOUJAIbHBIE KOJIEOAHMUS.

Pe3ucrop, karymika MHIYKTUBHOCTH W KOHJEHCATOp B LEMU MEPEMEHHOTO
TOKa.

Pe3onanc npru MocCIICAOBATCIIBHOM COCAMHCHHHN PC3UCTOPA, KaTyYIIKH



MHAYKTUBHOCTH U KOHAEHCATOPA.
YeTpoicTBO U IPUHLIKT IEUCTBUS TpaHCchopMaTopa.



Mogenb TMHAN SIEKTPONIEPENaAYn.
Yuenuueckuii skcnepumenm, nabopamopnusie padomul, RPAKMUKYM.
N3yuenune Tpanchopmaropa.
HccnenoBanne MepeMEHHOrO TOKAa 4epe3 IMOCIEA0BATEIbHO COCIMHEHHBIE KOHAEHCATOP, KATYIIKY U PE3UCTOP.
Hab6nionenue 31eKTpOMAarHUTHOTO PE30HAHCA.
HccnenoBanue paboThl MICTOUHUKOB CBETA B LIEMHU MIEPEMEHHOIO TOKA.
Tema 3. Mexanuueckue u 31eKmMpoMaZHUMHbIE GOIHbL.
MexaHnuecKkue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHusd. IlonmepeuHsle W TNpoaoibHblE BOJHBL llepuon, ckopocTh
pacnpocTpaHeHHs U AjMHa BOJIHBL. CBOWCTBA MEXaHUYECKUX BOJIH: OTPAKEHUE, MPEOMIICHUE, MHTepdepeHns U AUPpaKIIus.
3Byk. CxopocTh 3ByKa. [ poMkocThb 3ByKa. Beicota Tona. TemOp 3Byka. lllymMmoBoe 3arpsisHeHHE OKpY>KAIOIIEeH Cpe/ibl.
DNEeKTPOMATrHUTHBIE BOJIHBI. Y CIOBHS M3JIyYEHHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3anMHas opueHTanus BEKTOPOB B AJIEKTPOMATHUTHOW BOJIHE.
CBoiicTBa  JJIGKTPOMArHUTHBIX ~ BOJIH:  OTPaXX€HHE,  MPEIOMIICHUE, MOJSpU3alus, UHTEpPEPEHIUS U AUPPaKIIHUSL.
[kana sMeKTpOMAarHUTHBIX BOJH. [IpuMeHeHrne 3JeKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY.
[TpuHUKIIBI paANOCBSA3H U TENEBUICHUS. Paanonokanus. DIEKTPOMArHUTHOE 3arPsI3HEHUE OKPY KaroIei
Cpepbl.
TexHuueckne ycTpoilcTBa U MPAaKTHUECKOE MPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTBI, pajap, paaAuonpuEMHUK, TEIEBU30P,
aHTeHHa, tenedon, CBU-neup, yabTpa3ByKoBasi TUarHOCTHKA B TEXHUKE U MEIMIIMHE.
Jemoncmpayuu.
OO0pazoBaHue U pacrpoCTpaHEHUE MOMEPEUHBIX U TPOAOILHBIX BOH. Kosebmtomeecs Teno Kak HCTOYHUK 3BYKa.
3aBUCHMOCTH JITMHBI BOJIHBI OT YaCTOThI KoJiebanuii. HaOmrogenne oTpakeHus U MPeTOMIICHUST MEXaHUYECKUX
BosiH. HaOmronenne nntepdepeHnu u 1udpakiinu MEXaHUIeCKUX BOJTH. AKYCTUYECKUI pe30HaHC.
CBolicTBa yJIbTpa3ByKa U €ro IPUMEHEHHE.
HaGntoneHne cBsI3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAOW M 4acCTOTOW KOJIEOaHHIA.
NccnenoBanue CBOMCTB  DJIEKTPOMAarHUTHBIX BOJIH: OTpa)keHHE, TPEJIOMIIEHUE, OIIpU3aLus, AUPpaKIus,
uHTepdepeHIus.
OO6Hapy:xeHre HHPPaKPaCHOTO U YIbTPa(UOIECTOBOIO U3ITYYCHHUIA.



Yuenuueckuii sxkcnepumenm, nabopamopnvie padomul, nPAKmMuKym.



N3y4enue mapamMeTpoB 3ByKOBOU BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHEWHOE PacIpOCTPAHEHUE CBETA B OJHOPOAHOU cpene. JIyu cBera.

To4euyHblli ICTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHue n3obpaxkenuii B miockom 3epkaie. Chepuueckue 3epkaia.

[Ipenominenue cBeta. 3aKOHBI IPEIOMIICHUS cBeTa. AOCOJIIOTHBIM MoOKa3aredb mnpeaomiieHus. OTHOCUTENbHBIN MoKa3aTeilb
npesnoMiieHus. [IoCTOSIHCTBO 4YacTOThl CBETa M COOTHOLIEHWE JJIMH BOJH IPU MEPEXOJE€ MOHOXPOMATHYECKOIO CBETA 4YEpe3
TpaHully pasjena AByX ONTUYECKUX CPE.

Xon nmyuei B mpusme. [ducnepcusi cera. CinoxHbIi cocTaB 0ejoro cBera.

LBer.

[TonHoe BHyTpeHHee oTpakeHue. [IpenesbHbIi yroJl MOJHOI0 BHYTPEHHETO OTPAKECHUS.

Cobuparomme u pacceuBaroiiye JUH3BL. ToHKass auH3a. DOKYCHOE pACCTOSHHE W ONTHYECKas Cujia TOHKOW JIMH3BI.
3aBUCUMOCTh (POKYCHOT'O pACCTOSIHUSI TOHKOM cQeprueckoil IUH3BI OT €€ TeOMETPUM U OTHOCHTEIBHOTO IOKa3aTells
MIPEJIOMIICHHS.

dopmya TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JINH30M1.

Xo ayua, MPOIISAIIeTO JUH3Y M0 MPOU3BOJIFHBIM YIJIOM K €€ IIaBHOM onThyeckoi ocu. IlocTpoeHune n3o0paxeHU TOUKU
U OTpe3Ka MPSIMOi B COOMPAIOIINX U PACCEUBAIONINX JTUH3aX U UX CUCTEMaX.

OnTuueckue mpubopsl. Paspemaromas crmocoOHOCTh. [71a3 Kak onTuyeckas cucTema.

[Ipenensl NpUMEHUMOCTH TEOMETPUUECKON OTITHUKH.

BonnoBas ontuka. MaTepdepenmus cBera. KorepeHTHbIE HCTOYHHUKHU. Y CIIOBUS HAOMIOACHUSI MAaKCUMYMOB 1 MHHUMYMOB B
MHTEP(EPEHIIMOHHOM KapTUHE OT ABYX KOT€PEHTHBIX UICTOUHUKOB. [IpuMephl kitaccuuecKkux HHTEPPEPEHIIUOHHBIX CXEM.

Hudpakuus cBera. [udpakunonnas pemérka. YciioBue HAOMIOAEHUS TJIAaBHBIX MaKCUMYMOB TIpU  TaJCHHUU
MOHOXPOMAaTHYECKOTO CBETA Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonspuzanms ceera.

TexHuueckue ycTpoHCTBA U TEXHOJOTMUECKUE MPOLIECChl: OYKH, JIyIa, MEPUCKOI, (poToanmapar, MUKPOCKOII, MPOEKIIMOHHBIN
anmnapar, IpOCBETJIICHUE ONTUKH, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.



Jemoncmpayuu.
3aKOHBI OTPaKEHUS CBETA.



HccnenoBanue MpenoMIICHHS CBETA.

HaG:toeHre moaHoro BHyTpeHHEro oTpakeHust. Moiesb cBeToBoIA.

HccnenoBanne xoa CBETOBBIX MTYYKOB YEPE3 TIOCKONAPAIIIETbHYIO IUIACTUHY U PU3MY.

HccnenoBanue cBOMCTB M300pakeHH B TMH3aX. MoJieIM MUKPOCKOIIa, TeJIeCKOoMa.

HaGmonenne wunHTepdepenimu cBeTa. HaOmrogeHue I1BETOB TOHKUX IUIEHOK.

HaGmonenue nudpakuuu ceera.

Nzyuenue nudpaxuuonHo pemérku. Habmonenue nudpakuuonnoro cnexkrpa. Habmonenue

JMCTIEPCUN CBETA.

HaGmonenue nonspusainm cBera.

[IpuMeHeHnE MOASIPOUIOB ISl U3YUECHUSI MEXaHUUECKUX HANPSOKEHUN. Yuenuueckuil skcnepumenm, nadbopamopHule

paoompwl, npakmukym. VIaMepeHne nokazaTess IpeJIOMIICHUS CTEKJIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS OT BEIIECTBA (HA MPUMEPE KUJIKUX JTUH3).

N3mepenune HokycHOTo paccTossHUS paccerBaroImux JuH3. [lomydenne n3o0paxeHust B CUCTEME U3 TJIIOCKOTO 3epKasia

u uH3bL. [lonydyenune n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpyrpoBaHue TenecKOMMYECKUX CUCTEM.

Hab6monenne nudpakimu, nHTepdEpeHIIny U MoISpUu3aliy cBeTa. M3ydeHue noisipusaiuu cBeTa, OTPaKEHHOTO OT

MOBEPXHOCTH JUANIEKTpUKa. M3yueHne nutepdepeHnu Ja3epHoro u31yuyeHus Ha ABYX HIENsIX.

Hab6monenue qucnepcum.

HaGmonenne u uccnenoBanue qudpakiiMOHHOTO CIeKTpa. Mi3MepeHue JIMHBI CBETOBOM BOJHBI.

[Tony4yenue ciekTpa U3Iy4eHUs] CBETOAMO/IA TIPH MOMOIIH TU(PPAKITMOHHON PEIIETKH.

Pa3znen 6. OcHOBBI cleNAJIbHON TEOPUH OTHOCHTEJIHHOCTH.

['panuLIBI MPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTsl cienuanbHON TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON uHTepBas. lIpeoOpa3zoBanust Jlopenma. VYcioBue NpUYUHHOCTH. (OTHOCHUTENIBHOCTH
OJTHOBPEMEHHOCTH. 3aMEIJIEHNE BPEMEHU U COKPAILIEHUE JIJINHBI.

DHEPrus U UMITYJIbC PEASTUBUCTCKON YAaCTULIBI.

CBsA3b MacCChI C SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTUIbl. DHEPTHUSI ITOKOS.



TexHudeckue ycTpoHCTBa M TEXHOJIOTUYECKHE MPOIECCHI: CITYTHUKOBBIE MPUEMHUKHU, YCKOPUTENH 3aPSIKEHHBIX YaCTHII.

YyeHnnyeckuit SKCIEpUMEHT, Ja00paTOpHbIE PAOOTHI, TPAKTUKYM.

Onpenenenre UMIOyJdbCca M OSHEPrUM  PENATHUBUCTCKMX 4acTull (1O GoTorpadusm TpeKoB 3apsSKEHHBIX YACTHIL B
MarHUTHOM II0JIE).

Paznen 7. KBanroBas pusuka.

Tema 1. KopnycKyaaphno-60.1108601 0yanusm.

PaBHOBecHOE TemioBoe M3ydeHUe (M3TydeHHe aOCOMIOTHO YEPHOTO Tena).
3akoH cMmenlenns Buna. I'unote3a [lnanka o kBaHTax.

®oTOHBI. DHEPTUsl U UMITYJILC (POTOHA.

dotorpdexr. Ombitet A. I'. CroneroBa. 3akonsl (pororddexra. YpaBHenue IDiHmTeitHa mist dotodddexra. «KpacHas
rpaauia» ¢orodddexra.

JlaBneHue cBeta (B YaCTHOCTH, JABJICHHE CBETa HAa aOCOJIOTHO MOTJIOMIAIOIIYI0 U a0COTIOTHO OTPaKArOIIYI0 MOBEPXHOCTb).
Omertel I1. H. JleOenena.

BonnoBeie cBoiicTBa yactuil. Bonusl ae bpoitns. J{nuHa BoiaHbl e bpoiinsg u pa3Mepsl 00J1acTH JOKATU3AIUU JIBUKYIICHCS
gacTuilbl. KopnycKkyisipHO- BOJIHOBOM Jyanu3M. Judpakius 2JIEKTPOHOB Ha KpUCTaJLIaX.

Crnemuduka n3mepenui B Mukpomupe. CooTHomeHus: HeonpeaenéHHocTel [ elizenoepra.

TexHuueckne ycTpoMcTBA M TEXHOJOTHYECKHUE TMPOIECCHI: CIEKTPOMETP, (OTOIIEMEHT, (OTONATUUK, TyHHEIbHBIN
MHUKPOCKOTI, COJTHEYHas 0atapes, CBETOIHO/.

Jemoncmpayuu.

®otoad(heKT Ha yCTaHOBKE € IIMHKOBOM M1acTuHOM. VccrnenoBanre 3akoHOB BHEIIHETO GoTodddekTa.

UccnegoBanue  3aBUCMMOCTH  CONPOTUBJIEHUS  MOJYNPOBOAHUKOB  OT OCBEHIEHHOCTH.

Ceetoamnon. Comneynas 6atapes.

Yuenuueckuii sxkcnepumenm, nadopamopuvie padomut, npaKmuKym.

Uccnenoranue potopesucropa.

N3mepenue noctosinHo# [lnanka Ha ocHoBe uccienoBanus Gporodddekra. MccienoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3

CBETOMOJI OT HarpsbkeHus1. Tema 2. Quzuka amoma.

OnpITH 110 MCCIIETOBAHUIO CTPpOEHHS aToMa. [lmanerapnas moaenb atoma Pesepdopra.



[Toctynatsl bopa. M3nyuenue u nornoiieHre GOTOHOB MpHU MEPEXOAE aTOMa C OJTHOIO YPOBHS SHEPTHH HA PYTOM.



Buasl ciexktpoB. CriekTp ypoBHEN S3HEPruu atoma BoAopo1a. CIIOHTAHHOE U BBIHYKJICHHOE U3J1yY€HUE CBETA.

Jlazep.

TexHuveckue ycTpoWCTBa U TEXHOJOTHMYECKHUE MPOIECCHI: CIEKTPaIbHBIN aHaN3 (CIIEKTPOCKOIT), Ja3ep, KBAHTOBBIN
KOMIIBIOTED.

Jlemoncmpayuu.

Mogens onbita Pezepdhopaa. Habnronenue TnHe4aThiX CIIEKTPOB.

Y CTpolCTBO U IEUCTBHE CUETUMKA HOHU3UPYIOKX YacTull. OnpeeseHne JJIMHbBI BOJIHBI JIa3€PHOTO U3JIYUCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnvie padomul, nPAKmMuKym.

HaGmronenne muHeiyaToro cekrpa.

HccnenoBanue criekTpa pa3pekKeHHOr0 aTOMapHOTO BOJIOPO/Ia U U3MEpEeHne NocTossHHON Punbepra.

Tema 3. Duzuka amomHo2o A0pa u INEMeHmMapHovIX YaACMuy,.

Hyxnonnas monens snapa ['eiizen6epra—Banenko. 3apsya sapa. MaccoBoe unciio sapa. M30Tomnsl.

PannoaktuBHOCTB. Anba-pacnaj. DIEeKTPOHHBINA U MO3UTPOHHBIN OeTa- pacnaj. ['aMMma-u3nydeHue.

3aKoH paJMOAaKTUBHOIO pacmaja. PanuoakTuBHbIE M30TONBI B npupoae. CBOKWCTBA MOHU3UPYIOLIErO0 U3IydeHUs. BnusiHue
PaAOAaKTUBHOCTH HA JKMBbIE OpraHu3Mbl. EcTrecTBeHHBIN QoH n3nydenus. Jlozumerpus.

DHeprust CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JlepekT Macco sapa.

Anepnsie peaknuu. Jlenenue u cuHTe3 snuep. SnepHele peakTophl. [IpoGiiemMbl yIpaBiIseMoro TEPMOSIEPHOTO CHHTE3a.
DKOJIOTMYECKUE ACTIEKTHI Pa3BUTUS AI€PHON SHEPrETUKH.

MeTtonbl perucTpallii W MCCIENOBaHUs 3JEMEHTapHbIX YacThl. (DyHIamMeHTaIbHbIE B3aUMOJICCTBHUSL. bapuonsi,

ME30Hbl U JICITOHBL.
[IpeacraBnenne o CtanaapTHOI Mosienu. KBapk-TiitoOHHAs MOJENb aIpOHOB.

®usuka 3a npeaenamu CrannaptHod Mmoaenu. TémMHas MaTepusi U TEMHasE SHEPT U

EnuncTBO (hr3mueckoit KapTUHBI MUpa.

TexHnueckne yCTpOWCTBAa M TEXHOJIOTMUYECKHE MPOLIECCHI: JO3UMETP, KaMepa BunbcoHa, SAEpHBIA PEaKTOp, TEPMOSACPHBIN
peakTop, aToMHas 00M0a, MarHUTHO-PE30HAaHCHAsl ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnuoie padomuol, RPAKMUKym.

UccnenoBanue TpekoB yacTull (o roToBbIM (potorpadusim). UccnenoBanre painoakTUBHOTO (DOHA € UCIIOJI30BAHUEM



no3umetpa. M3yuenue norsiouieHus 0eTa-4acTull alTFOMUHHEM.
Pa3nen 8. DiieMeHTHI aCTPOHOMMHU U ACTPOPU3MKH.



Ortanbl pa3BUTUs acTpoHoMuM. [IpukiiaiHOe 1 MUPOBO33pPEHUECKOE 3HAUCHUE aCTPOHOMUHU. [[puMEHNMOCTh 3aKOHOB (hU3UKHU
TU1s1 OOBSICHEHUS IPUPOIBI KOCMUYECKUX 0OBEKTOB.

Metoasl acTpOHOMHYECKUX HccienoBaHui. COBpEMEHHbIE ONTHYECKHE TEJIECKOIbl, PaJHOTENIECKOINbl, BHeaTMOCc(hepHas
aCTPOHOMUSI.

Bun 38é31H0r0 Heba. Co3Be3aus, SpKue 3BE3/bI, INIAHETHI, UX BUAUMOE JIBI)KCHHE.

CosnHeuHas cucrema.

Connue. ConHeuHasi akTUBHOCTh. MicTouHuk sHeprun CoJiHia v 3BE3]1.

3BE31bI, HMX OCHOBHBICE XapaKTEpUCTUKHU. JluarpamMma «CHEKTPaJIbHBIM KJIACC — CBETUMOCTB». 3BE3bl TJIAaBHOU
MOCJIE0BATEILHOCTUA. 3aBUCUMOCTh «Macca — CBETUMOCTb» ISl 3BE3J TJIaBHOM MOCJEA0BAaTEIbHOCTU. BHYyTpeHHEe cTpoeHue
3BE371. COBpEMEHHbBIC TPEACTABICHUS O MPOUCXOXKICHUU U 3BOJIOIMK COJHIIA U 3BE3. DTalbl )KU3HU 3BE3.

Mueunsiii [Iyts — Hama INanaktuka. [lTonmoxenune u npuxenne Connua B [Manaktuke. Tumnbl ranaktuk. PaguoranakTuku u
KBa3apbl. YEpHBIE ABIPHI B iApaxX rajJakTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa061a. Pazberanue rajakTuk.

Teopust bonpiioro B3peiBa. PeIMKTOBOE U3ITydECHUE.

Macmrabnas ctpykrypa Beenennoii. Meraranakrtuka. Hepeménnbie mpo0ieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

HaGmronenust 38€31HOT0 HebOa HEBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUM ISl ONIpeIeNIeHuUs
MOJIOKEHHST HEOECHBIX 0O0BEKTOB HA KOHKPETHYIO AaTy: OCHOBHBIE cO3Be3/insi CEeBEPHOTO MOMYIIAPHS U SIPKUE 3BE3BL.

HaGmronenus B Teneckomn JIyHbl, TIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHUH.

Du3uYeCKUM MPAKTUKYM.

CrocoOb1 m3mMepeHus: (PU3NYeCKUX BEITUYWH C MCIOJB30BAHMEM AHAJOTOBBIX M IU(PPOBBIX M3MEPUTENBHBIX MPUOOPOB U
KOMITBIOTEPHBIX TATYMKOBBIX CUCTEM. AOCOIIOTHBIE M OTHOCUTENIbHBIE TTOTPEITHOCTH M3MEpeHH (pu3ndeckux BennunH. OleHKa
IrPaHULl NOTPEIIHOCTEM.

[IpoBeneHre KOCBEHHBIX HW3MEPEHUM, HMCCIEAOBAaHUN 3aBUCUMOCTEN (DU3MYECKUX BEJIWYUH, MPOBEPKA MPEITIOKEHHBIX
runote3 (BoIOOpP W3 pabOT, OMUCAHHBIX B TEMATHUECKUX paslieslax «YUYEHUYECKUH SKCHEPUMEHT, J1abopaTopHbIE padoOThI,
MPAKTUKYM)).

O0o01aro1Iee MOBTOPEHHE.



O6o00u1IeHne U cucTEMaTU3ALMS COJIEp KaHMs pa3fesioB Kypca «MexaHuKay,

«MonexynspHas (u3MKa U TEPMOJUHAMUKAY, «DINEKTpoAuHaMHUKa», «KoneOaHus M BOJHBDY, «OCHOBBI CIELUATIBLHON TEOopUU
OTHOCUTENBHOCTIY, «KBaHTOBas (hu3mKa», « ANEMEHTbI aCTPOHOMHUH U ACTPOPUBUKI».

Ponb u3uku M acTpOHOMUM B 3KOHOMHUYECKOM, TEXHOJOTMYECKOH, COLMAIBLHOM M 3THYECKON cdepax AesTeIbHOCTH
YelioBeKa, PoJb U MecTo (M3MKM M aCTPOHOMUM B COBPEMEHHOM Hay4yHOW KapTUHE MHpa, 3HAUCHHE OMNMUCATENIbHOMH,
CUCTEeMaTU3UPYIONIe, OOBSICHUTEILHON W MPOTHOCTHYECKON (YHKUMHI (u3nueckoil Teopuu, posib (PU3MYECKOH Teopuu B
(bopMHpOBaHUYU MPEACTABICHUN O (PU3NUYECKON KapTUHE MUPA, MECTO (PU3NYECKON KapTHUHBI MHpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O TIPUPOJIC.

MexnpeaMeTHbie CBSI3HU.

N3yuenue kypca puzuku yriy06iaEHHOro ypoBHs B 11 kgacce OoCyHIECTBISETCS ¢ YUYETOM COJIEPKATEIbHBIX MEKIPEIMETHBIX
CBsI3€ll C KypcaMy MaTeMaTuKH, OMOJIOTUHU, XUMHUHU, Teorpaduu U TEXHOJIOTHH.

Mesxcnpeomemnsle noHAmMUA, CEA3AHHbBIE C UZYUEHUEM MENM 0008 HAYYHO20 NO3ZHAHUA: SBIICHUE, HAYYHBINA (aKT, TUIOTE3a,
dbu3nyueckas BeJIMYMHA, 3aKOH, TEOpHs, HAONIOJCHHE, OSKCIEPUMEHT, MOJICIUPOBAHUE, MOJIENb, H3MEpPEHUE, MOTPEIIHOCTH
U3MEpEeHUH, U3MepUTEIbHbIE IPUOOPHI, HUPpPOBas TaOOpPATOPHSI.

Mamemamuka: penieHUE CUCTEMbl ypaBHEHMH. TpuroHomeTpuyeckue (PyHKIIMH: CHUHYC, KOCHHYC, TAHT'€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKIMH HAa OCH KOOPJMHAT, CIOKEHHE BEKTOpOB. [Ipom3BojHbIC
aneMeHTapHbIX QyHKIMHA. [Ipu3Haku mogoOust TpeyroJbHUKOB, ONIPEACIICHHUE TUIOMIAIN TIIOCKUX (GUTYp B 00BEMA TElL.

Buonozua: snextpuueckue sBICHUS B XKUBOU NpUpoe, KojaebaTeabHble IBUKCHUS B )KUBOU MPUPOJIE, IKOJIOTHUECKUE PUCKU
IIPY MPOU3BOJCTBE 3JIEKTPOIHEPIHH, SJIEKTPOMArHUTHOE 3arpsi3HEHHE OKpYXKalolleld Cpeabl, yJIbTpa3ByKoBass AUArHOCTHUKA B
MEJULMHE, ONITUYECKUE SABJICHHS B )KUBOW MPUPOJIE.

Xumun: CTPOGHHWE AaTOMOB M MOJIEKYJ, KpUCTaJUNIMYECKas CTPYKTypa TBEPIABIX TeJl, MEXaHU3Mbl 0Opa30BaHUs
KPHUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIA aHAJINS.

TI'eozpagpus: MarauTHBIE TIOTIOCA 3€MJIH, 3aJI€KH MAarHUTHBIX PYJ, POTOChEMKA 3eMHON MOBEPXHOCTH, cericMorpad.

Texnonozusa: NpUMEHEHUE MOCTOSHHBIX MAarHUTOB, RJIEKTPOMArHUTOB, AJIEKTPOABUTaTeNb SKOOU, reHepaTop MepeMEHHOT0
TOKa, MHAYKIMOHHAS I€4b, JUHUU DJIEKTpOIepeiay, dIEKTPOABUraTeNb, pajgap, paaAuopUEMHIK, TEIEBU30D, aHTEHHA, Tele(oH,
CBY-neup, yinbTpa3BykoOBas JHArHOCTUKA B TEXHUKE,



HpOGKHHOHHBIﬁ arrmapar, BOJIOKOHHAas OIITHKA, COJTHCYHAs 6aTape$[, CIIYTHHUKOBBIC HpI/IéMHI/IKI/I, sAACpHAad SOHCPreTukKa u
AKOJIOTMYECKHME aACIIEKThI €€ pa3BUTHA.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110 ®U3UMKE HA VYPOBHE CPEIAHEI'O OBHIEI'O
OBPA3OBAHUAJIMUHOCTHBIE PE3YJIBTATDI

JIMUYHOCTHBLIE PE3YJIBTATHI

JInuHoCTHBIE pe3yabTaTbl OCBOeHUsI yueOHoro mpeamera «Duszuka» TOMKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH
0o0ydJaromuxcs PyKOBOJCTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEW MO3UIIMEH JIMUHOCTU, CUCTEMOW IEHHOCTHBIX OpPHEHTAIUM,
MO3UTHUBHBIX BHYTPEHHUX YOCXKICHUH, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM ILIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, paCIIUPEHUE
YKU3HEHHOT'O OIbITa M ONbITA JESITEILHOCTH B MPOLIECCE peai3allMi OCHOBHBIX HAMPABICHUN BOCHUTATEILHON NESITEILHOCTU, B
TOM YHCJIC B YACTH:

rPaskIaHCKOr0 BOCIHUTAHUS:

e CHOPMUPOBAHHOCTh TPAXKJIAHCKON TO3UIMH OOyYaromerocss Kak aKTHBHOTO M OTBETCTBEHHOI'O 4YJieHA POCCUHUCKOTO

00I1IeCTBa;

e IPUHATHE TPAJAUITUOHHBIX 0OIICUYEIIOBEUSCKUX TYMAHUCTUUECKUX U IEMOKPATHYECKUX 1IEHHOCTEH;

¢ TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B MHTEpEcCax I'PakJIaHCKOIo OOIIecTBa, Y4aCTBOBATh B CAMOYIIPABICHUH B

00pa3oBaTeIbHOM OpraHU3aIu;
e YMCHHE B3aUMOJICHCTBOBATH C COITUAIBHBIMU HHCTUTYTAMH B COOTBETCTBUHM C X (DYHKIIUSIMHU U Ha3HAYCHUEM;
¢ TOTOBHOCTbH K TYMAaHUTAPHOW W BOJIOHTEPCKOU 1€ TEIIBHOCTH.
NATPUOTHYECKOT0 BOCIIUTAHUSA:

e chOPMUPOBAHHOCTH POCCUHCKON IpakTIaHCKOW HICHTHYHOCTH, TTAaTPHOTHU3MA,;

¢ [ICHHOCTHOE OTHOIIEHHE K TOCYAaPCTBEHHBIM CUMBOJIaM, JOCTH)KCHUSM POCCUUCKUX YUEHBIX B 00J1aCTH (PU3HKH U TEXHHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCHUTAHUSA:

e cOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUSCKOTO ITOBEICHHS,

¢ CIIOCOOHOCTH OIICHMBATh CHUTYAIlMIO U TNPUHUMATH OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIC

HOPMBI ¥ LICHHOCTH, B TOM YHUCJI€ B JESITEIbHOCTH YYEHOTO;

e OCO3HAHME JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

ICTETUYECKOT0 BOCIIUTAHUA:



¢ 3CTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY HAYyYHOI'O TBOPUECTBA, MPUCYILETO (PU3NYECKON HAYyKe.
TPYAOBOI0 BOCIIUTAHUSA:



e MHTEpPEC K Pa3iIUYHbIM cdepam NpodhecCHOHANbHOU NeATEIbHOCTH, B TOM YHCIE CBA3AaHHBIM C (DU3MKOM M TEXHUKOMH,
yMEHHUE COBEpIIaTh OCO3HAHHBIN BBIOOP OymyIel mpodeccun U peau30BbIBaTh COOCTBEHHBIC )KU3HEHHbIC TJIAHBI;
¢ TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00J1acTH (PU3UKU HA MPOTSIKEHUU BCEH KU3HMU.
IKOJOTHYECKOT0 BOCIHMTAHMSI:
e CQOPMHUPOBAHHOCTD 3KOJIOTMUECKOW KYJIbTYpPbl, OCO3HAHUE TIJIO0AIBHOIO XapaKTepa 3KOJOTUYECKUX PoOIieM;
o INIAHUPOBAHUE W OCYIIECTBICHUE NEHCTBUUA B OKpYXKalOlEeHd cpele Ha OCHOBE 3HAHMS IleJield YyCTOMYUBOIO Pa3BUTHS
YeJI0BEYECTRa,;
e PAaCUIMPEHHE OIbITa ACSATEIBHOCTH SKOJOTUYECKON HAIMpPaBICHHOCTH HAa OCHOBE UMEIOLIMXCS 3HAaHUM 10 (U3HKE.
HEHHOCTH HAYYHOI0 MO3HAHUS:
e CpOPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI (PU3NUYECKON HAYKU;
e OCO3HAHHE IIEHHOCTH HAYYHOUW AESATENBHOCTH, TOTOBHOCTH B Ipoliecce U3y4deHUs: (QU3HKU OCYIIECTBISATh MPOEKTHYIO U
UCCJIEI0BATENBCKYIO JEATEIHbHOCTh MHIMBUIYAIIBHO U B TPYIITIE.

METANPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHBbIE YueOHbIe AelicTBUsI ba3oBble JJornyeckue qeicTBUs:
e CAMOCTOSATENHHO  (QOPMYNIHpPOBATH W aKTyaIM3UpOBaTh  MpoOIEMy, paccMaTpUBaTh €€ BCECTOPOHHE;
e ONIPEAENATh LENU JESATEIbHOCTH, 3aJaBaTh MHapaMeTpbl U KPUTEPUU HX JOCTHKECHUS,
*BBIABIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHMS B  PacCMaTPUBACMbBIX (PU3MUYECKUX SBICHUSX;
e pa3pabaThiBaTh IJIAH PEHICHHUS MPOOJIEMbI ¢ YYETOM aHAIHM3a MMEIONIUXCS MaTepUAbHBIX U HEMaTePHAIBHBIX PECYPCOB;
*eBHOCUTb KOPPEKTHUBBI B  JEATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM, OLICHUBATh PUCKHU
MOCJIEICTBUM JESATENBHOCTH;
¢ KOOPIMHHUPOBATh ¥  BBHIMIONHATH PAa0OTy B  YCIOBUAX  PEaIbHOTO, BUPTYaTbHOTO M KOMOMHHUPOBAHHOTO
B3aUMOJICHCTBUS;
e pa3BUBATh KPEATUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3oBble ucciienoBare/ibCKie A1eiiCTBUA:
*BJIQJICTh HAYYHOU TEPMHUHOJIOTUEH, KIIOUEBBIMHU MOHATHUSIMU U METOAAMU (PU3NYECKOU HAYKHU;



*BJIaJICTh HABBIKAMU Y4Y€OHO-UCCIEAOBATEILCKOW W MPOEKTHOM JEATEIbHOCTH B 00MacTh (U3UKHU, CHOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOAOB peIIeHHS 3a7ad (U3NYECKOTO COJEp)KaHus, NPUMEHEHHIO
pa3IMYHBIX METOAOB MMO3HAHUS;

 BIIAJICTh BUJIAMH JICATEIHHOCTH IO MOJYYEHHUIO HOBOTO 3HAHWSA, €T0 MHTEPIPETAIluH, MPeoOpa3oBaHUI0 U MPUMEHEHHUIO B
pa3IMYHBIX YYEOHBIX CUTYaIUAX, B TOM YHCJIC PU CO3/1aHNU YIeOHBIX TPOEKTOB B 001aCT (PU3UKH;

* BBISIBJISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallU3MpPOBATh 3aJady, BBIABUTATH THUIIOTE3y €€ pEIICHHs, HaXOIWUTh
apTyMEHTBI JUTsI IOKa3aTeIhCTBa CBOMX YTBEPKIACHHH, 3a/1aBaTh apaMeTPhl M KPUTEPUH PEIICHHUS;

e AaHAJIM3UPOBATh TIOJYUYEHHBIE B XOJE PEIICHUS 3aJadd pe3yJbTaThl, KPUTHYECKH OIEHUBAaTh MX JOCTOBEPHOCTb,
POTHO3WPOBATh N3MEHEHNE B HOBBIX YCIIOBHSAX;

e CTaBUTh U POPMYITUPOBATH COOCTBEHHBIC 33]]a4H B 00pa30BATEIILHOM IEATEITHPHOCTH, B TOM YHCIIE TIPU U3YYCHUU (QU3HKH;

e 1aBaTh OI[CHKY HOBBIM CHTYallUsIM, OIICHUBAThH IPUOOPETEHHBIN OIIBIT;

eyMETh TIEPEHOCHTh 3HaHHUS MO0 (U3MKe B MNPAKTHYECKYIO OO0JACTh KHU3HEIACITEIbHOCTH,

e YMETh MHTETPUPOBATH 3HAHUSI U3 PA3HBIX MTPEIMETHBIX 00JIaCTeH;

* BBIJIBUTATh HOBBIC HJIEH, IPEJIaraTh OPUTHHAIBHBIE TTOIX0/IbI U PEIICHHS;

e CTAaBHUTH MPOOJIEMBI U 331241, TOMTYCKAIONIUE aJIbTePHATUBHBIC PEIICHUS.

PaboTa ¢ undopmaunmei:

e BJIaJIETh HAaBBIKAMU TOJIyYeHUs] UHPOpPMAIUU (PU3HYECKOTO COAEPIKaHUS W3 MCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSTEIHHO
OCYILIECTBJISATh TOWUCK, AaHalU3, CUCTEMAaTH3allMI0 W UHTEPIpeTalrio HHPOpPMAIMM pa3IuyHbIX BUAOB U (popm
[PEJICTaBICHNUS;

e OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

¢ CIIOJIB30BaTh  CpPEACTBA HMH(DOPMALMOHHBIX H KOMMYHUKAIIMOHHBIX TEXHOJOTHH B pPEIIEHUHM KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX W OPraHU3allMOHHBIX 3aJa4 C COOJIOJACHHEM TpeOOBaHUN 3PrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepekeHusl, IPaBOBbIX U ATUYECKUX HOPM, HOpM MH(POPMAIIMOHHOM 0€30MacHOCTH;

e CO371aBaTh TEKCTHI (PU3MUYECKOTO COAEPKAHMSA B PA3IUYHBIX (QopmaTax ¢ y4yéTOM Ha3HaueHUs MH(pOpMalMHU U LEIeBOU
ayJIUTOPHH, BEIONpAs ONTUMANBbHYIO (DOPMY IPEICTABICHUS U BU3YAIN3ALIHH.

KomMyHnKaTUBHBbIE yHUBEpPCaIbHbIE YUeOHbIe 1eHCTBHUS:



¢ OCYIIECTBIISATH OOIIEHNE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU JEATEIbHOCTH;

e pacro3HaBaTh NPEANOCHUTKA KOHPIUKTHBIX CUTYalluid U CMSTYaTh KOH(DIIUKTHI,

e pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHHUS C UCMHOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

e IOHUMATh Y UCIIOJIB30BaTh MPEUMYIIIECTBA KOMAHIHON U WHIWBHUIYaIbHOU paOOTHI;

¢ BRIOMpPATh TEMATHKY M METOJIbI COBMECTHBIX JEHCTBHH C Y4ETOM OOIIMX WHTEPECOB M BO3MOXKHOCTEH KaXJOTO YJIeHA
KOJUIEKTHUBA;

e IPUHUMATh II€JIM COBMECTHOW JAEATEIbHOCTH, OPraHW30BbIBATH U KOOPAMHUPOBATH JEUCTBUS MO €€ JAOCTHNKEHHUIO:
COCTaBJIATh IUIaH JICMCTBUMN, paclpenessiTh poJik C y4éTOM MHEHUN YYaCTHHUKOB, OOCYXKJIATh pe3yJbTaThl COBMECTHOM
paboThI;

e OLICHMBATh KQYECTBO CBOET0 BKJIAJIa U KaXJOT0 YYaCTHUKA KOMAH/Ibl B OOIUI Pe3ybTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

e IPE/IJIaraTh HOBBIE TPOEKTHI, OLICHUBATH UJIEH C MO3ULMN HOBU3HBI, OPUTUHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

* OCYILIECTBIISATh MMO3UTUBHOE CTPATETMUECKOE MOBEJACHUE B PA3NIMUHBIX CUTYAIMSIX, IPOSIBISITH TBOPUECTBO U BOOOpPAKEHUE,
OBITh MHUIIMATUBHBIM.

PeryasitTuBHble yHMBepcaJbHble yueOHbIe AeiicTBUs CaMoopraHu3amnusi:

e CAMOCTOSITEJIBHO OCYIIECTBIIATH MO3HABATEIbHYIO JNEATEILHOCTh B 00J1aCTH (PU3MKH M aCTPOHOMUHU, BBISBISTH MPOOIEMBI,
CTaBUTH M (OPMYJIHUPOBATH COOCTBECHHBIC 3a/1aUH;

e CAMOCTOSITEJIBHO COCTABJISITh TJIAH PEIICHUS! PACUETHBIX U KAU€CTBEHHBIX 3aJ1a4, IJIaH BHITIOJHEHHUS MPAKTUYECKON pabOTHI ¢
y4E€TOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN M MPENOYTECHU;

e 1aBaTh OLICHKY HOBBIM CUTYaLIUSIM;

e PACHIUPSITh PAMKH Y4€OHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEIIOYTECHUN;

e IeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €TI0, OpaTh Ha c€0s1 OTBETCTBEHHOCTH 32 PEILICHHUE;

e OIIEHUBATh MPUOOPETEHHBIHN OTIBIT;

e CIIOCOOCTBOBATh (DOPMUPOBAHHMIO W TPOSBICHUIO DJPYIUIIMA B 00IacTH (PU3HWKH, IIOCTOSHHO TIOBBIIIATH CBOM
00pa3oBaTeIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPO/Ib, IMOUMOHAJILHBIH HHTEJJIEKT:



e 1aBaTh OIICHKY HOBBIM CHTYAIlUsIM, BHOCUTh KOPPEKTUBHI B ICSATCIIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

e BJIAJICTh HABBIKAMU TMO3HABATEIILHOM PEQIICKCUU KaK OCO3HAHMS COBEPIIACMBIX JEHCTBUN U MBICIUTEIBHBIX MIPOIIECCOB, UX

pE3yIbTaTOB U OCHOBAHHU;

¢ CTIOJIH30BaTh MPUEMBI peICKCHH IS OIICHKH CUTYAIlUH, BHIOOpA BEPHOTO PEIICHUS;

e YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO PUHUMATH PEIICHUS TI0 UX CHUKEHUIO;

e IPUHUMATHh MOTHBBI M ApTYMEHTHI JIPYTHX MPH aHAIU3E PE3yIbTaTOB JACATCIILHOCTH,

e IPUHUMATH Ce0s1, IOHUMAs CBOM HEJIOCTATKU M JOCTOMHCTBA;

e IPUHUMATH MOTHBBI M apT'YMEHTHI JIPYTHX MPH aHAJIN3E PE3yIbTaTOB JACATCIILHOCTH,

e IPU3HABATH CBOE MPABO M MPABO JIPYTUX Ha OIIHOKH.
B mporiecce AOCTHXKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOrpaMMbl MO (M3WKE JUIS  YPOBHS  CPEOHETO  0OOIIero
oOpa3oBaHus Yy OOyYarOIIUXCS

COBEPIIECHCTBYETCS AMOIMOHATBHBIN UHTEIJICKT, IpeIoJIararonuii
c(hOpMUPOBAHHOCTH:
e CAMOCO3HaHMs, BKJIFOYAIOLIETO CIIOCOOHOCTh MOHUMATb cBOE

AMOITMOHAIBLHOE COCTOSIHHE, BHJICTh HANpPABJICHUS PA3BUTHS COOCTBEHHON 3MOIMOHANIBHOU c(epbl, OBITh YBEPEHHBIM B
cebe;

e CAMOPETYJIMPOBAHUSI, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJCHUE,
CITOCOOHOCTP aJIANITHPOBATHLCS K AIMOIIMOHAIBHBIM U3MEHEHHUSM M TIPOSBIISITE THOKOCTh, OBITh OTKPBITHIM HOBOMY;

e BHYTPEHHEN MOTHUBAIMH, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTHXKEHHUIO LIEJIM U YCIEXY, ONTUMHU3M, HHUIIUATUBHOCTh, YMEHUE
JICUCTBOBATH, HCXO/IS1 M3 CBOMX BO3MOKHOCTEH;

e OMIIATHH, BKJIFOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSIHUE JPYTHX, YUYUTHIBATh €ro MPH OCYIIECTBICHUH
0OIIeHHs, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPCIKUBAHUIO;

e COIIMAIBHBIX HABBIKOB, BKIIFOYAIONIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHHS C JIPYTHMH JIFOJAbMH, 3a00TUTHCS, MPOSBIIATH
HWHTEPEC U pa3penaTbh KOHPIUKTHI.

[TPEAMETHBIE PE3VYJIbTATDI



K koniy oOyuenust B 10 Kknacce npeaMeTHbIE pe3yibTaThl Ha YriayOJEHHOM ypOBHE JOJKHBI OTpaXkaTb C(POPMUPOBAHHOCTDH Y
00y4aromuxcs YMEHUM:

e IOHUMATh POJb (U3UKK B HKOHOMHYECKOM, TEXHOJOTMYECKOHM, 3KOJIOTMUECKOW, COLMAJIbHOM M 3THYECKOM cdepax
JeSTENBHOCTU YelIoBeKa, pojib U MECTO (DM3MKM B COBPEMEHHOM HAyyHOM KapTHHE MHpa, 3HAYEHUE OMHCATENbHOM,
CUCTEeMaTU3UPYIOIIeH, 0ObSICHUTEIbHON M MPOTHOCTUYECKON (PYHKIMI QPU3NYECKON TEOPUU — MEXAaHUKH, MOJIEKYJISIPHOM
(GU3UKU U TEPMOANMHAMUKHU, POJIb (PU3MUECKOM TeopuH B (OPMHUPOBAHUM MPEACTABICHUN 0 (U3HUUECKOW KapTUHE MUPA;

e pa3nuyaTh yCIOBUS MPUMEHUMOCTH MojeNel (pU3NYECKUX TeJ U MPOLECCOB (SABJICHMI): MHEpLHMAIbHAS CUCTEMA OTCUETA,
abCoOJIOTHO TBEPIOE TEJIO, MaTepuaIbHasi TOUKA, PABHOYCKOPEHHOE JIBH)KEHHE, CBOOOHOE TMajJIeHuE, aOCONIIOTHO YyIpyras
nedopmaiiusi, abCOMIOTHO YHPYroe M aOCONIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJEIHM ras3a, >KUJIKOCTH U TBEPIOTo
(KpUCTAITMYECKOT0) TeJla, UACAIbHBIN T'a3, TOUYCUHBIN 3aps/l, OTHOPOJHOE IIECKTPUUECKOE MOJIE;

epa3iauuaTh YCIOBUS (TCpaHMLbI, O0O0JacTH) NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, ITOHMMATh BCEOOIIMM Xapakrep
(yHIaMEHTaIbHBIX 3aKOHOB U OTPaHUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

e AHAJIM3UPOBATh U OOBICHATh MEXaHUUYECKHUE MPOLECCHl U SIBICHUS, UCTIOJIb3Ysl OCHOBHBIE TOJOKEHUS M 3aKOHBl MEXaHUKH
(OTHOCHUTENBHOCTh MEXAaHUYECKOIO JBUKEHHS, (POPMYNbl KHHEMATUKU PaBHOYCKOPEHHOTO IBUKEHHs, NMPEoOpa3oBaHUs
lannness 111 CKOPOCTH W IepeMENIeHus], 3aKOHbl HBIOTOHA, NMPUHLHUII OTHOCUTENBHOCTH ['anuies, 3aKOH BCEMHPHOTO
TSATOTEHMSI, 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXaHUYECKON SHEPruu, CBA3b paObOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOU
SHEPIUH, YCIOBUS PABHOBECUS TBEPAOrO Tea), NMPU STOM HCIOIB30BAaTh MAaTEMAaTHYECKOE BBIPAXKEHHE 3aKOHOB,
yKa3bIBaTh YCJOBHUS NPUMEHUMOCTH (PU3MYECKHX 3aKOHOB: IpeoOpazoBaHuil ['ammiies, BTOpPOTO U TPETHErO 3aKOHOB
Hprorona, 3aKOHOB COXpaHEHMs UMITYJIbCA U MEXaHUYECKOU SHEPTUHU, 3aKOHA BCEMUPHOTO TATOTCHUS;

e AHAJIM3MPOBATh U OOBSCHATH TEIJIOBBIE IPOLIECCHl W SBJIEHUS, HUCHOJB3ysd OCHOBHbIE mosioxkeHuss MKT u 3akoHsl
MOJEKYISIpHON (U3UKM U TEPMOJAMHAMUKHU (CBSI3b NABJICHUS MJICAIBHOrO Ta3a CO CpeJHEld KUHETUYECKOW 3Hepruei
TEIJIOBOTO [JBW)KCHUS M KOHUEHTpPALMEW €ro MOJIEKYJ, CBA3b TEMIEPAaTypbl BEIIECTBA CO CPEAHEH KUHETUYECKOU
DHEPIUEeN TEIUIOBOTO IBW)KEHHUS €r0 YacCTHIl, CBSI3b JABJICHHS MICAIBHOIO ra3a C KOHLEHTpPaluued MOJEKYI M €ro
TeMIeparypoi, ypaBuenue Menaeneesa—Kianeipona, TMeEpBbIM 3aKOH TEPMOJMHAMHKH, 3aKOH



COXpaHEHMs PHEPTUH B TEIUIOBBIX MPOIleccax), MPU 3TOM UCIOIb30BaTh MATEMATHYECKOE BhIpaKEHUE 3aKOHOB, YKa3bIBaTh
yCJIOBUSI TPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—Kianeiipona,

e AHAIM3UPOBATh U OOBICHATH DJECKTPUUECKUE SIBJICHUS, WCIOJIb3YysSd OCHOBHBIC TMOJIOKECHHS U 3aKOHBI AJIEKTPOIUHAMUKHU
(3aKOH COXpaHEHHUs AIIEKTPUUECKOro 3apsna, 3akoH KynoHa, MOTEHIMAJIbHOCTh 3JIEKTPOCTATHUECKOTO MOJISL, MPUHIIMI
CYNEpPHO3UIMHA DJICKTPUUECKUX TIOJIEH, TpPU HSTOM YyKasblBas YCIOBUS MNPUMEHMMOCTH 3akoHa Kyrona, a Takxke
MPAKTUYECKU Ba)XKHBIE COOTHOIIEHUS: 3aKOHBI OMa IS y4yacTKa LENH U JUIsl 3aMKHYTOM AJIEKTPUYECKOW IIeNH, 3aKOH
Jxoyns—Jlenna, npasuiia Kupxroda, 3akonsl ®apazes A1 31€KTPOIU3a);

e ONMUCHIBAThH (PU3UUECKHUE TTPOLIECCHI U SIBJICHUS, UCTIONB3YsI BETUYUHBI: TIEpeMeElIeHrue, CKOPOCTh, YCKOPEHHEe, UMITYJIbC Teja U
CUCTEMBI TeJ, CUJia, MOMEHT CHUJIbI, JIJaBJICHHE, MOTCHIIMAJIbHAS YHEPTHsI, KHHETHUUECKasl SHEPTUsl, MEXaHUUeCKas dHEPIHs,
paboTa CUJIbI, IEHTPOCTPEMUTEIHLHOE YCKOPEHHE, CUJla TSHKECTH, CHJIa YNPYTOCTH, CUja TPEHHUS, MOIIHOCTh, YHEPTHS
B3auMOJIeCTBUS Tena C¢ 3eMi€il BONMM3M €€ TOBEPXHOCTH, HHEPrus ymnpyroud aedopManuu MPY>KUHBI, KOJIUYECTBO
TEIUIOTHI, a0COJIIOTHAA TeMIepaTypa Tela, paboTa B TepMOAMHAMUKE, BHYTPEHHSS] SHEPTUs UICATbHOIO OJIHOATOMHOTO
raza, pabota wuAealbHOTO Ta3a, OTHOCUTENbHas BIWKHOCTh Bo3nyxa, KIIJI wumeampHOro TEmIOBOTO JBUTATENS,
ANEKTPUUECKOE TI0JIE, HAMIPSHIKEHHOCTH NIEKTPUUYECKOTO OIS, HAMPSKEHHOCTD TOJII TOUYEYHOTO 3apsia UK 3apsHKEHHOTO
miapa B BaKyyMe U B JMDJIEKTPUKE, MOTEHIIMAT AJIEKTPOCTATUUYECKOTO TMOJISI, Pa3HOCTh MOTEHIIMATIOB, AJIEKTPOABUKYIIAS
CWJIa, CWJa TOKa, HaMpsHKEHHE, MOIIHOCTh TOKA, AJIEKTpUuecKas EMKOCTh IUIOCKOTO KOHJIIEHCATOpa, COMPOTHUBIICHUE
ydacTKa IENu C TOCIAEAOBATeIbHBIM M TapajIebHBIM COEJUHEHUEM PE3UCTOPOB, DHEPTUS DIEKTPUUYECKOTO IOJIS
KOHJICHCATOpa;

¢ O0BSCHATH OCOOEHHOCTH TPOTEKaHWS (PU3NYECKUX SIBICHUN: MEXaHWYECKOE IBHIKEHUE, TEIUIOBOE JBUKCHHE YaCTHII
BEIIECTBA, TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE JNBIKEHUE, TU(DY3HUs, UCTIapEHUE, KUTICHUE U KOHJICHCAIINSI, TUIaBICHUE
W KpUCTAJUIM3ALMs, HANpPaBICHHOCTh TEIUIONEpEeNaun, OJJIEKTPU3alUs Tel, HKBUIIOTEHUUATBHOCTh IOBEPXHOCTHU
3apsKEHHOTO TPOBOIHUKA;

* IPOBOJUThH UCCJIEAOBAHME 3aBUCUMOCTU OJTHOU (DM3NUYECKOW BETUYUHBI OT APYrOW C MCHOJIb30BAHUEM MPSIMbBIX U3MEPEHUN,
IIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHUPOBATH PE3YJIbTAThHI MOJYYEHHON 3aBUCUMOCTH  (PU3UUYECKUX BEIUYUH B
BUJIe TpadUKOB C YYETOM



aOCOIOTHBIX MOTPEIIHOCTEH N3MEPEHUH, IeNaTh BEIBOJIBI 110 PE3yIbTaTaM HCCIICIOBaHUS;

« IPOBOANTH KOCBEHHBIE N3MEPEHHS (PU3NICCKIX BEITMYMH, IPU STOM BHIOMPATh ONTUMATIBHBIN METOJ U3MEPEHHUS, OI[CHUBATH
aOCONIOTHBIE M OTHOCUTEINIBHBIE MIOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUH;

« IPOBOANTH OIBITH MO MPOBEPKE MPEATOKEHHOW THUIMOTE3bl: IUIAHUPOBATH IKCIEPUMEHT, COOMPATh AKCIEPUMEHTAIBHYIO
yCTaHOBKY, aHAJTM3UPOBAThH MIOTyUEHHBIC PE3yIbTaThl U IeTIaTh BHIBOJ O CTATyCE MPEATOKEHHOW TUIIOTE3H;

o coOTIOIaTh MpaBuiia 6€30MacHOTo Tpy/a MPpH NMPOBEACHNUN HCCIeI0BaHUM B paMKax y4eOHOr0 SKCIIEpUMEHTA, MPAKTUKyMa U
y4eOHO- HCCIEeNOBAaTeNbCKOW H TPOSKTHOW JAESITEIHHOCTH C HWCHOJb30BaHMEM HM3MEPHUTEIBHBIX YCTPOWCTB U
1abopaTopHOro 00OPYAOBAHMS;

e pemaTh pacuéTHbIC 3a/1a4M C SBHO 3aJlaHHON M HESBHO 3aJlaHHON (PU3UYECKON MOJENbI0: Ha OCHOBAHWU aHAU3a YCIOBUS
00OCHOBBIBaTh BBIOOp (DHM3MUECKONH MOJENIH, OTBEYAMOMIEH TPeOOBaHMIM 3aJa4d, NPUMEHSATH (OPMYIIbI, 3aKOHBHI,
3aKOHOMEPHOCTH M TIOCTYJAThl (PU3UUYECKUX TEOPHH MPHU HCIOIH30BAHUM MAaTEMAaTHYECKHX METOJOB peIICHHUs 3alad,
IPOBOAMTH PACYEThl HA OCHOBAaHUHM HMEIOIIMXCS JAHHBIX, AHAJIM3HPOBATH DPE3YNbTaThl M KOPPEKTHPOBATH METOMBI
peleHus ¢ y4ETOM MOJTyYEeHHBIX PE3yIbTaTOB;

e pemaTh Ka4eCTBEHHBIC 3a7auu, TpeOyIolre MPUMEHEHHs 3HAaHUK U3 Pa3HBIX pa3/ielioB Kypca QHU3UKH, a TAK)KE WHTETpalun
3HAHUH U3 IPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOI'O [TUKJIA: BRICTPAUBATH JIOTHUECKYIO IIETIOUKY PACCYKACHUH C OIOpOit
Ha W3yYEHHbIE 3aKOHBI, 3AaKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

* ICTIOJIb30BAaTh TEOPETHYECKUE 3HAHMSA IS OOBSCHEHHS OCHOBHBIX NPUHIMIIOB pabOTHl HM3MEPUTEIBHBIX HPUOOPOB,
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTMUECKUX MPOLIECCOB;

* IPUBOJUTH MPUMEPHI BKJIaJa POCCUMCKUX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB
OKpY’KaIoIllero MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

e AHAJM3UPOBATh W OIICHUBATH IIOCJIEACTBUS OBITOBOW M TPOU3BOJACTBEHHOW [EATEIIBHOCTH YEJIOBEKa, CBSI3aHHOW C
¢u3nyeckuMu  mpoleccaMy, C TO3MIMHA  SKOJIOTMYecKOd  0e30MacHOCTH, TPEACTABIECHUH O pPaldOHAIBHOM
NPUPOJIOTIONB30BAHIH, a TAaKKE€ Pa3yMHOM HCIOJIB30BAaHUM AOCTHKEHMM HAyKM M TEXHOJOTHMH ISl AalbHEHIIero
pa3BUTHS YETIOBEUECKOTO OOIIECTRA;



e IPUMEHATH PA3IMYHBbIE CHOCOOBI paboThl ¢ MHGpOpMaIe (U3HMUECKOro COJEpKaHUS C HMCIOIb30BAHUEM COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTHH, MPU 3TOM HCIOIB30BaTh COBPEMEHHBIE HMH()POPMALMOHHBIE TEXHOJOTHM JJIsl TIOMCKA,
nepepaboOTKU U TpeabsABICHUS Y4eOHOH U HAyYHO-TOMYJSpHOM HMHOOpPMAIUMH, CTPYKTYPHUPOBAHUA U HMHTEPIpPETALUU
UHGOpMAIIMK, TOJYYEHHOM W3 pa3IMYHBIX HCTOYHUKOB, KPUTUYECKH aHAJIM3MPOBATH MOJYy4YaeMyl0 HHQOpMaALUIO U
OLICHMBATh €€ TOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE aHaJIM3a UCTOYHUKA UHPOpPMALIUK;

o IPOSIBJISAITH OPraHU3aLMOHHBIE U MO3HABATEIbHBIE YMEHHUS CaMOCTOSTEIBLHOTO MPUOOPETeHHs] HOBBIX 3HAHUM B MpOIECcCce
BBIMOJTHEHUS TPOCKTHBIX U yU4E€OHO-UCCIEA0BATEIbCKUX PadoT;

epaboTaTh B TpyMINE C HCIHOJHEHHWEM PA3JIUYHBIX COIMANBHBIX pOJIEH, MIIAHUPOBATH pabOTy TPYMMbl, PalMOHATBHO
pacnpenensiTh JesTeIbHOCTh B HECTAaHAAPTHBIX CUTYAIUsX, aJIeKBATHO OIICHMBAThH BKJIAJl KAXJA0T0 U3 YYaCTHUKOB I'PYIIIIHI
B pEIlIEHHE paccMaTpUBaeMoi MpoOIeMbl;

¢ [IPOSIBJIATh MOTHUBALMIO K Oyaymied NpoecCHOHAIbHON MAEATEeIbHOCTH IO CHEHMAIBHOCTAM (PU3UKO-TEXHUYECKOTO
podus.

K koniy oOyuenust B 11 knacce npeaMeTHbIE pe3yibTaThl Ha YIriayOJEHHOM ypOBHE JOJKHBI OTpakaTh C(HOPMUPOBAHHOCTDH Y
o0ydJaromuxcss YMEHHI:

e IOHUMAaTh POJIb (PU3UKU B SKOHOMHYECKOH, TEXHOJOTHIECKOHN, COIMATBHON M ATHYECKON cepax JesATEILHOCTH YEIIOBEKa,
poiib U MecTo (U3MKH B COBPEMEHHOW HAay4YHOW KapTUHE MHpA, POJIb ACTPOHOMHH B MPAKTUYECKON AESATEIBHOCTU
YyeloBeKa M JIallbHEWIIEeM HAay4YHO-TEXHUYECKOM PpPa3BUTHHM, 3HAYECHHE OINUCATENbHOM, CHCTEMATU3UPYIOUIEH,
OOBSCHUTEIPHOM W TPOTHOCTHUYECKOW (YHKIMH (QU3NUECKOH TEOpUU — DIEKTPOAMHAMUKH, CIHEIUATBHOU TEOPHUH
OTHOCUTEIBHOCTH, KBAHTOBOW (M3UKU, POJIb (PU3NUECKOW TEOpPHUH B (POPMUPOBAHUHU MPEICTABICHUN O (HU3UUIECKOM
KapTUHE MHUPA, MECTO (DU3UIECKON KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUN O
IIPUPOJE;

e pa3NUYaTh YCJIOBHUS MPUMEHUMOCTH MOJENCH (U3MUECKHX TENl M MPOILECCOB (SBJICHHI): OJHOPOIHOE IJIEKTPHUUECKOE U
OJIHOPOJIHOE€ MAarHUTHOE MOJIsl, TAPMOHUYECKUE KOJIeOaHUsl, MAaTEMAaTUYECKUI MasITHUK, UI€AJIbHbINA MPYKUHHBIA MasITHUK,
rapMOHHUYECKHE BOJIHBI, UJ€aJbHBIN KOJe0aTeIbHbI KOHTYp, TOHKas JIMH3a, MOJIeJiel aToMa, aTOMHOTO siipa U KBAHTOBOM
MOJIEJIH CBETA;

epa3nMyuaTh YCIOBUS (CpaHULbI, O0JaCTH) NPUMEHUMOCTH (U3UMYECKUX 3aKOHOB, IOHUMATh BCEOOIIMA XapakTep



(I)YHI[aMeHTaJ'IBHBIX 3aKOHOB 1 OI'paHUYCHHOCTD MCIIOJIb30BAHUS YaCTHBIX 3aKOHOB,



e AHAJIM3UPOBATh U OOBACHATH AIIEKTPOMArHUTHBIE MPOLECCH W SIBICHHS, UCIOJIb3Ysl OCHOBHBIE IOJOXKEHUS U 3aKOHBI
ANEKTPOANHAMUKH U CHELMATIbHON TEOPUH OTHOCUTEIBHOCTH (3aKOH COXpaHEHHs 3JIEKTPUUYECKOro 3apsaa, cuia Ammepa,
cuna JlopeHla, 3aKOH DJICKTPOMArHUTHOW WHAYKUMHU, mnOpaBuio JleHma, cBsa3p OJIC cCaMOMHAYKUIHMHM B 3JIEMEHTE
ANEKTPUUYECKOW LEMH CO CKOPOCTBIO H3MEHEHMS CWJIBI TOKA, IOCTYJAThl CIELHAIbHOM TEOPUU OTHOCUTEIBHOCTH
OUHIITeHHA);

e AHAJIM3UPOBATHh U OOBSACHATH KBAHTOBBIE IMPOILIECCHI U SIBICHHS, UCIOJIb3Yys MOJOKEHUS KBAHTOBOW (M3HKK (ypaBHEHUE
OiiHmTeitna g gororddexra, nepBbli U BTOpOM mocTynaTtsl bopa, MpUHLKI COOTHOLIEHUS HEOMNpeneaEéHHOCTEH
[eit3enOepra, 3aKoHBI COXpPaHEHHWsS 3apsAJOBOrO M MacCOBOIO 4YHCEI M DHEPruu B SACPHBIX pEaKIMIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

e ONIUCHIBATh (PU3UYECKUE MPOIECCHl U SBICHUS, UCTOIb3YSl BEJIMUMHBI: HAMPSKEHHOCTH AJIEKTPUUECKOTO TOJIs, MOTEHIUAT
ANEKTPOCTATUYECKOTO MOJIs, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABIKYIIAsl CUJIA, UHAYKIHS MAarHUTHOTO TOJISl, MAarHUTHBIM
NOTOK, cujia AMIiepa, MHAYKTUBHOCTb, JJIEKTPOABUKYILAS CUJIa CAMOMHAYKLIUH, SHEPTUS MAarHUTHOTO TOJISI POBOHUKA C
TOKOM, PENISITUBUCTCKUN HUMITYJIbC, TIOJIHAS DHEPTHUsl, SHEPTHs TMOKOSI CBOOOTHON YAaCTHIIBI, SJHEPTUsl U UMIYIbC (OTOHA,
MacCOBOE YHUCJIO U 3apsij spa, SHEPTUs CBI3H SAPaA;

¢ O0BSCHATH OCOOCHHOCTH TPOTEKAHHS (U3UUYECKUX SIBICHUMN: SJICKTPOMATHUTHAS WHAYKIUS, CAaMOMHAYKIIHS, PE30HAHC,
uHTephepeHInsl BOJH, AUPpaKIus, JTUCIEPCHs, IIOJHOEC BHYTPEHHEE OTpa)keHue, (OTOICKTpHICCKU dPdhexT
(boToadpdexr), anpdha- u 6Gera-pacnajbl suep, raMMa-u3IydeHUe saep, GU3nIecKue IPUHITUIBI CIIEKTPAIBHOTO aHAIN3a U
paboThI 1a3epa;

e ONIPEETATH HAMPABICHUE UHAYKIUA MAarHUTHOTO TOJISI IPOBOJIHUKA C TOKOM, CUJIbl AMniepa u cuibl JlopeHna;

 CTPOUTH U300paKEHUE, CO3/1ABAEMOE INIOCKUM 3€PKAJIOM, TOHKOU JIMH30M, U PACCUNUTHIBATh €r0 XapaKTEPUCTUKH;

o IPUMEHATh OCHOBOTMOJAramue aCTPOHOMUYECKHE MOHATHUS, TEOPUM M 3aKOHBI JUIsl aHAIM3a U OOBSICHEHUS (U3NYECKUX
IIPOLIECCOB, MPOUCXOIAIINX B 3BE37aX, B 3BE3AHBIX CUCTEMAX, B MEXIaJlAKTHUECKOW cpejie; ABMKEHHSI HEOECHBIX Tel,
ABOJIIOIUM 3BE3] U BeeneHHO;

* [IPOBOJIUTHh MCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIWYUH C MCIOJIb30BAHUEM IMPSMBIX H3MEPEHHI, NpPH 3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBAaTh pE3yJibTaThl IOJYYEHHOH 3aBUCHUMOCTH



¢u3nYecKnX BEMTWYMH B BUAEC TpaduKOB ¢ y4E€TOM aOCONIOTHBIX MOTPEIIHOCTEH W3MEpEeHHid, JeNaTh BBIBOJBI IO
pe3yibTaTaM HCCieJOBaHus;

* IPOBOANTH KOCBEHHBIE N3MEPEHUS (PU3UIECKUX BEIHUWH, TIPU STOM BHIOMpATh ONTUMAIBHBIN METOA U3MEPEHNUs, OIICHUBATh
aOCOFOTHBIE 1 OTHOCUTENIBHBIE TIOTPEITHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUH;

« IPOBOAMTH OIBITHI MO TMPOBEPKE MPEIOKCHHON THUIIOTE3BI: IUIAHUPOBATH AKCIEPUMEHT, COOMpaTh IKCIEPUMEHTAIBHYIO
yCTaHOBKY, aHAJTM3UPOBAThH MIOJTyUYEHHBIC PE3yIbTaThl U JIeTIaTh BHIBOJ O CTATyCE MPEATIOKEHHON TUIIOTE3H;

e OITMCHIBATH METO/IbI MTOJIYYCHUS HAyYHBIX aCTPOHOMUYECKUX 3HAHUH;

o coOTrOIaTh MpaBuiia 6€30MacHOTo TPy/a MPH MPOBEACHNUN HCCIeI0BaHU B paMKaX y4eOHOTo SKCIIEpUMEHTA, TPAKTUKyMa 1
y4eOHO- HCCIEeNOBAaTeIbCKOW H TPOSKTHOW JAESITENTbHOCTH C UCIOJIB30BAHUEM HM3MEPUTENBHBIX YCTPONCTB W
1abopaToOpHOro 00OPYAOBAHMUS;

e pemaTh pacu€THbIC 3a/1a4M C SBHO 3aJaHHON M HESBHO 3aJlaHHON (PU3UYECKON MOJENbI0: Ha OCHOBAHMU aHAU3a YCIOBUS
BBIOMpATh (U3NUECKHE MOJIENN, OTBEYAIOIINE TPeOOBAHUAM 3aJa4yH, MPUMEHATh (GOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
HOCTYNAThl (PU3NYECKUX TEOPHH MPU HCIIOJIb30BaHUHM MaTeMaTHUECKUX METOAOB pPEIIeHUs 3a/1a4, IPOBOAUTH pacuéThl Ha
OCHOBAaHMU HMEIOIINXCS [AHHBIX, AHAIM3MPOBATH pE3YJIbTaThl M KOPPEKTUPOBATH METOIBI PEUICHUS C Y4ETOM
HOJY4YEHHBIX PE3yJIbTaTOB;

e pelIaTh Ka4eCTBEHHbIC 3a/1a4M, TpeOyIomye MPUMEHEHUS 3HAHUH M3 PAa3HBIX pa3zesioB Kypca GU3UKH, a TAaK)Ke HHTETpaliu
3HAHUH U3 IPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BEICTPAUBATh JIOTHUECKYIO IIETIOYKY PacCyKIECHHH ¢ OMopoil
Ha U3yUYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SBICHMUS,

* ICIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS I OOBSCHEHHS OCHOBHBIX HPHUHLUUIOB pabOThl W3MEPHUTEIBHBIX MHpUOOPOB,
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB;

* IPUBOJUTH MPUMEPHI BKJIaJa POCCUMCKHX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOILIECCOB
OKpY’KaIoIllero MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

e AHAJIM3UPOBATh W OIICHMBATH IOCJIEJACTBUS OBITOBOM M TNPOU3BOJICTBEHHOM MEATEIBHOCTH YEJIOBEKa, CBA3AHHOM C
¢u3nyecKuMH  mpoleccaMy, C TO3MIUNA  IKOJOTHYECKOW O€30MacHOCTH, TMPEACTABICHHUH O paluOHaIBbHOM
MPUPOIOTIONB30BAHIH, @ TAKXKE Pa3yMHOM HCIOJIB30BAaHUH JOCTHKCHHM



HAyKU U TEXHOJOTUH JJId TaJbHEHIIEro pa3BUTUS YEJIOBEUECKOTr0 00IIEeCTBa;

e IPUMEHATH Pa3IUYHbIE COCOOBI paboThl ¢ MHGpOpMaIel (HU3NUECKOro ColepKaHUsl C HMCMOJIb30BAHUEM COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTHM, MPU 3TOM HCHOJIb30BaTh COBPEMEHHBbIE MH()POPMALMOHHBIE TEXHOJOTHM JJIsl TOMCKAa,
nepepaboTKM M TpEebsBIECHUs y4eOHOM W HAyYyHO-TOMYJISpHONM HMHMOpPMAIUHU, CTPYKTYPHUPOBAHUS U HMHTEPIpPETALUU
UH(GOpMAIIMK, TOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHUKOB, KPUTUYECKH AHAJIU3UPOBATH MOJydyaeMmylo HH(OpMalMio U
OLICHMBATh €€ TOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIMXCS 3HAHUM, TaK M HA OCHOBE aHaJIM3a UCTOYHUKA UH(POpPMALIUK;

e IPOSIBJISATH OpPraHU3allMOHHBIE W MO3HABATEIbHBIE YMEHHUSI CaMOCTOSATEIBLHOTO MPUOOPETeHHs] HOBBIX 3HAHUM B Ipoliecce
BBITMIOJTHEHUS TPOCKTHBIX U yU4eOHO-UCCIEA0BATEIbCKUX PadoT;

epaboTaTh B TpyMNE C MCIOJHEHHWEM pA3JIUYHBIX COIMATBHBIX pOJIEH, IUIAHUPOBATH pabOTy TPYyMIbl, PalMOHAIBHO
pacnpenensiTh JesTeIbHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aJIeKBAaTHO OILICHUBATh BKJIAJl KAX/JI0T0 U3 YYACTHUKOB TPYIIIbI
B pELIEHHE pacCMaTpUBaeMOM poOIeMbl;

¢ [IPOSIBJIATh MOTHUBALMIO K Oyaymied NpoecCHOHAIBHON AEATEeIbHOCTH IO CHEHHUAIBHOCTAM (PU3UKO-TEXHUYECKOTO
podus.



TemaTnueckoe MIaHUPOBaHUE MO Y4eOHOMY Kypey «Pusuka» B 10-11 kinaccax

10 KVIACC

5 yacoB B Hezemo, Bcero 170 yacoB 3a yueOHbIN Toj

Koi-Bo yacos

OcHOBHBIE BHUABI OCATCIBHOCTHU

OnexrponHsie ((POBEIE)

i HauMeHoBaHue pa3ie/ioB U TeM scer | KP | TIP/JIP/ oOyuarouxcs 00pa3zoBaTeNbHBIE PECYPCHI
NPOrpaMMblI o PP (mmst yaurenst 1 00yqaroIIuXcs)
nea 1. PU3UKA U METO/Ibl HAYYHOTI'O ITO3HAHUS

dusuka u MCTOJbI HAYYHOT'O
IIO3HAaHHUA

Pabora B rpyre no moAroToBKe KOPOTKUX CO-
O0IIIeHHi 0 POJI B MecTe (PU3HUKH B
MPaKTUIECKOUN JIeSTEIbHOCTH JIFOJICH.
OcBoeHHE OCHOBHBIX MPHEMOB pabOTHI €

1 poBoii JadbopaTopuei Mo Gusmke

Bubmuoreka 1IOK
https://m.edsoo.ru/7f41bf72

)TO IO pasaeny

ne1 2. MEXAHUKA

Kunemartuka

10

JnHamMuka

10

Cratuka TBEpIOTO Tena

3aKoHBI COXpaHCHUA B MCXAaHHUKC

10

Pemienne pacu€THbIX 3aa4 C SBHO 3aJJaHHON
(hr3muecKoit MOJENBIO C UCTIONB30BAHUEM
OCHOBHBIX ()OPMYIT KHHEMATHKH.

ITocTpoenue n aHanu3 rpadKOB 3aBUCUMOCTEH
KHHEMATHYEeCKAX BETMYMH OT BPEMEHHU.
PacnioznaBanme pusmueckux sBIEHNI B y9eOHBIX
OIBITaX M OKPYKAIOIIEH KI3HH: PAaBHO- MEPHOE
¥ PaBHOYCKOPEHHOE MPSIMOIMHEHHOE JBUKEHNE,
CBOOOIIHOE TTAJICHUE Te, IBIKEHHE TT0
OKpPYKHOCTH. AHAIN3 (PU3UUECKUX MPOIECCOB U
SIBIICHUH C UCTIOIH30BAHUEM 3aKOHOB U
MPUHIUIIOB: 3aKOH BCEMUPHOrO TArotenus, 1, 11
u III 3axonsl Hpl0TOHA, MPUHLKIT CYNIEPIO3ULUU
CWJI, IPUHITUT PABHOIIPABHOCTH HHEPIIHATBHBIX
cucreM orcuéra AHannu3 QU3NIECKUX MPOLIECCOB
U SIBICHUN

C UCIIOJIb30BAaHNEM 3aKOHA COXPAHEHUS MeXa-
HUYECKOHN SHEPIUH, 3aKOHA COXPAHEHUS UM-

Bubmuoreka 1IOK
https://m.edsoo.ru/7f41bf72

Bubmuoreka 1IOK
https://m.edsoo.ru/7f41bf72

bubmmoreka 1IOK
https://m.edsoo.ru/7f41bf72




yJIbCca

)TO IO pa3aeny

35

e 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJISIPHO-

da3oBbIe MePCxXOabl

o 15
KHUHETUYECKOU TCOPHUU
Tepmonnnamuka. Tennossle 20
MalIHbI
ArperatHble COCTOSTHUS BEILECTBA. 14

Omnuncanue TEMIOBBIX SIBIECHUI C
HCITIOJIb30BAHUEM q)HSPI‘IeCKI/IX BCIIMYUH:
JIaBJIeHUE ra3a, TeMIeparypa, CpeaHas
KHHETHYECCKasA SHEPTHUA XaOTUYCCKOI'O JABUXCHUA
MOJIEKYJI, CPEIHEKBaIpaTHIHas CKOPOCTh
MOJIEKYJI.

Ananmu3 QU3NYECKHUX TPOIECCOB U SBICHUIH €
HCITOJIB30BAHUEM MOJIEKYJISIPHO-KUHETUYECKOU
TEOPHH CTPOEHHUS BEIECTBA, Ta30BBIX

3aKOHOB, CBSI3U CpeJIHEW KHHETUYECKOW SHEPTUU
TEIJIOBOT'O JBMYKEHUS MOJIEKYJT C aOCOTIOTHOM
TEMIIEPATYPOil.

Pemienne pacu€THbIX 3a7a4 C SBHO 3aJJaHHON
(hn3muecKoi MOJIENBIO C UCTIONH30BAHUEM
ocHOBHBIX nonokeHnit MKT, 3axoHoB 1 hopmyn
MOJIEKYIISIPHON (DH3HKHL.

Onucanrie N3y4eHHBIX CBONCTB TeJ M TEILIOBBIX
SIBIICHUH C UCTIONh30BAHUEM (UZNIECKUX
BEIMYWH: aBJICHHE Ta3a, TEMIIepaTypa,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPTHS,
pabora raza.

Pemenue pacu€THpIX 3a/1a4 C SIBHO 3aJaHHOMN
(hm3muecKoit MOJENBIO C UCTIONB30BAHUEM
OCHOBHBIX 3aKOHOB ¥ ()OPMYIT TEPMOJNHAMUKH.
Pemmenne kauecTBeHHBIX 3a7[ad C OMOPOI Ha
W3ydeHHbIe B pazjene «MolnekyisapHas Gu3nka u
TEPMOJIMHAMHUKAY 3aKOHbBI, 3aKOHOMEPHOCTH U
(husmueckue siBiieHUs. Pemenne pacy€rubix
3a/1a4 C SIBHO 33/IaHHON (PU3HUYECKON MOJIENBIO C

HCIMOJIb30BAHUEM YpaBHCHUS TCIIJIOBOT'O OanaHca.

Pemmenne kauecTBEHHBIX 3a1a4 C OHOpOﬁ Ha

Bubmuoreka 1IOK
https://m.edsoo.ru/7f41bf72

Bubmuoreka 1IOK
https://m.edsoo.ru/7f41bf72

bubmnoreka 1IOK
https://m.edsoo.ru/7f41bf72




W3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(uznvecKue SBICHUS 110 TEME.

PacnoznaBanue Gpu3nueckux SBICHUH B yUeOHBIX
OIBITAX U OKPY’KAIOIIeH KU3HU: edopMarius
TBEPABIX TEJ, HATPEBAHUE U OXJIAXKICHUE Tell,
WU3MEHEHHUE arperaTHbIX COCTOSIHUN BENIeCTBA U
00BsICHEHNE X Ha OCHOBE 3aKOHOB U (hOpMYI
MOJICKYJISIPHON (hU3HUKH

)TO IO pasaeny

49

nea 4. DJJJEKTPOAUHAMUKA

DNEeKTPOCTATHKA

24

[ToCcTOSITHHBIN 2TEKTPUUECKUH TOK.

24

Ornrcanre N3y4eHHBIX CBOWCTB BEIECTBA

1 DJIEKTPUYECKUX SBJICHUH C UCTIONH30BAHNEM
(DUBNYECKUX BETUYMH: dIIEKTPHYUECKHUH 3apsi],
HaANPSOKEHHOCTD 3JIEKTPUIECKOTO OIS,
MOTEHINA, Pa3HOCTh MOTEHIHAJIOB,
IIIEKTPOEMKOCTE. AHATN3 (PU3MIESCKUX
IIPOIIECCOB U SIBJIEHUH C HCITOIB30BaHUEM
(hr3MUecKIX 3aKOHOB: 3aKOH COXPaHEHHS
3JIEKTPUYECKOTro 3apsia, 3akoH Kymnona.
PacnioznaBanme pusndeckux sBICHUH B YI€OHBIX
OIBITaX M OKPYKAIOIIEH KU3HH: dJIeKTPUIeCcKas
MIPOBOIUMOCTbD, TETIIIOBOE, CBETOBOE,
XUMUYECKOE, MATHUTHOE JCUCTBUS TOKAa. AHAIN3
AIIEKTPUUECKUX SIBIICHUH H MPOIIECCOB B IIETISIX
ITOCTOSTHHOT'O TOKA C MCIIONh30BaHUEM 3aKOHOB:
3axoH OMa, 3aKOHOMEPHOCTH
MOCJIENOBATENHFHOIO ¥ TTApaJIEIEHOTO
COEIMHEHUS TPOBOTHUKOB, 3aKOH JIKoyis—
Jlenia.

Onucanne N3y4eHHBIX CBOHCTB BEIECTB H
3JIEKTPUYECKUX SBJICHUIN C HCIIOIE30BAaHUEM
(hM3HYUECKUX BEITHYUH: IEKTPUUCCKHN 3aps/,
CHUJIa TOKa, AJIEKTPUYECKOE HATIPSDKEHHE,
AJIEKTPUYECKOE CONPOTHUBIICHHE, PA3HOCTh

Bubmuoreka 1IOK
https://m.edsoo.ru/7f41bf72

bubmnoreka 1IOK
https://m.edsoo.ru/7f41bf72




noreniuanor, 9JIC, pabora TOka, MOITHOCTb
TOKa.

Toku B pa3nuuHbIX cpenax

bubmuoreka 1IOK
https://m.edsoo.ru/7f41bf72

)TO IO pa3ieny
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nen 5. PUSUUECKAN IPAKTUKYM
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11 KJACC

1/11

HaumeHoBaHue pa3genoB U TeM
NPOrpaMMbl

Koi-Bo yacos

BCET
(o)

KP

[1P/JIP/
PP

OcHOBHBIE BHUbI JC€ATCIBHOCTHU
00yJaronuxcs

OnexrponHsie (TU(POBEIE)
00pa3oBaTeNIbHbBIE PECYPCHI
(1151 yuurtens U 00yJarommxcs)

J1€J1

1. JIEKTPOIMHAMUKA

MaruutHoe 110JI€.

14

9JI€KTpOMaFHI/ITHaH HUHAYKIOUA

13

IIpoBenenue FKCIIEpUMEHTA: U3YICHHUE
MAarHUTHOTO TIOJISI KATYIIIKA C TOKOM;
HCCIIeIOBAHUE JCUCTBUS TTOCTOSTHHOTO MarHUTA
Ha PaMKy C TOKOM; HCCIICIOBAaHUE SBIICHUS
3JIEKTPOMAarHUTHON WHIYKITHH.

OObsICHEHNE OCHOBHBIX MTPUHITUIIOB JICHCTBUS
TEXHUYECKUX YCTPOMCTB, TAKUX KaK:
MTOCTOSTHHBIE MarHUTHI, 3JIEKTPOMAarHHTEHI,
3JIEKTPOJIBUTATEND, YCKOPUTEIH dJIEMEHTAPHBIX
YaCTHII, MTHAYKIIMOHHAS TI€4Yb; M YCIOBHHA UX
0e301acHOro MPUMEHEHHS B MPAKTUYECKOM
JKU3HH.

Pemenne pacu€rHpix 3a1a4 Ha MPUMEHEHUE
(hopmyn TeMbl «MarHuTHOE TIOJE.
DNeKTpoMarHuTHas HHIYKIHS.

PerieHne kauecTBEHHBIX 3a]1a4 C OMOPON Ha
H3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(hm3mueckue SBIIeHUS TEMbI «MarHuTHOE TOJe.
ONEeKTpOMarHuTHasi HHAYKIus». Onpenenenue
HaIpaBIJIEHUS BEKTOPa WHIYKIINA MAaTHATHOTO
TI0JISI TPOBOHUKA C TOKOM, CHITBI AMITepa u
cuibl Jlopenna.

PacrioznaBanme pusmueckux sBIEHUI B y4eOHBIX
OITBITaX M OKPYKAIOIIeH KU3HHI: B3aUMOJISHCTBUE
MarHuTOB, AJIEKTPOMAarHUTHAS WHIYKITHS,
JIeiCTBHE MAarHUTHOIO TOJI Ha MMPOBOJIHUK C
TOKOM W JBIOKYIIMICS 3apsia.

AHanu3 3JeKTPOMAarHUTHBIX SIBICHUH C
HCIIOJNIb30BAHUEM 3aKOHA AJIEKTPOMArHUTHOU
WHIYKIHUU.

Bubmuoreka 1IOK
https://m.edsoo.ru/7f41c97¢c




Omnucanue HU3YUYCHHBIX CBOMCTB BCIIIECCTB U
QJICKTPOMAaruiMTHBIX SIBJIGHUM C MCIIOIb30BaHUEM
(1)I/I3I/I‘-I€CKI/IX BCIIMYUH: UHAYKIIUA MarHuTHOT'O
mons, cuna Amrepa, cuia Jlopenia,
MHIYKTUBHOCTD KATYIIKH, YHEPTUs
QJICKTPUYCCKOI'0O U MAaroHuTHOIO nmonen

)TO IO pa3aeny

27

nes 2. KOJIEBAHUSA U BOJIHBI

1 Mexannueckue KoJjicOaHus

10

1 DNeKTpOMarHuTHBIC KOJIeOaHms

15

Mexannueckue u
3JIEKTPOMArHUTHBIE BOJIHBI

10

3 OnrTuka

25

OObsCHEHNE OCHOBHBIX MTPUHITUIIOB JICHCTBUS
TEXHUYECKUX YCTPOICTB, TAKUX KaK:
3JICKTPUYECKUI 3BOHOK, TEHEPATOP IEPEMEHHOI0
TOKA, JIMHUM 3JIEKTPOIIEpenay; U yCJIOBUM UX
0e3011acHOr0 MPUMEHEHHS B IPAKTUIECKOM
’ku3HU. Pellienne pacu€THbIX 3a/1a4 ¢ SIBHO
3alaHHON (PU3UYECKON MOJICIBIO C
UCIIONTb30BAHUEM OCHOBHBIX 3aKOHOB U (hOpPMYII,
OIMCHIBAIOIINX MEXaHUUIECKHE U
3JIEKTpOMAarHuTHBIE Konebanus. Onncanue
M3YYEHHBIX MEXaHWYECKUX U JIEKTPOMArHUTHBIX
KOJIeOaHU C UCITONIb30BaHUEM (DHU3HICCKUX
BEJIMYWH: TIEPUOJ] M YACTOTa KoJIeOaHuH,
aMruaTya u asza KoneGaHui, 3aps U Chiia
TOKa B TIPOIIECCE TAPMOHHIECKUX
AIEKTPOMATHUTHBIX KOEOaHHIA.

PelmeHne kaueCTBEHHBIX 3a/1a4 C ONOPONA HA
M3y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH,
OIHCHIBAIOIINE MEXaHUYECKHE
3JIEKTpOMAarHUTHBIE KoneOaHus. Perenne
pac4€THBIX M KaUYeCTBEHHBIX 3aJlad C OMOpPOH Ha
M3yYeHHBIC 3aKOHBI U 3aKOHOMEPHOCTH,
OITHCHIBAIOIINE PACITPOCTPAHEHIE MEXaHUYECKUX
U AJIEKTPOMArHUTHBIX BOIH. OOBsICHEHUE
OCHOBHBIX TIPUHITUIIOB JACHCTBUS TEXHUICCKUX
YCTPOWCTB U TEXHOJOTHIA, TAKMX KaK: OUKH,
nyna, GpoToarnmapar, IpOeKIIMOHHBIN arnmapar,

Bubmuoreka 1IOK
https://m.edsoo.ru/7f41c97¢

Bubmuoreka 1IOK
https://m.edsoo.ru/7f41c97¢

bubmnoreka 1IOK
https://m.edsoo.ru/7f41c97¢c




MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA,
TG PAKIMOHHAS PEIIETKA, TOSIPOUT; U YCIOBUH
ux 0e30MMacHOr0 MPUMEHEHUS B IPAKTUYCCKON
JKU3HH.

Peuienue pacu€THbIX 3a7a4 C ABHO 33JJaHHON
(hu3rUecKOl MOJIENBIO C UCTIONh30BAaHUEM
OCHOBHBIX 3aKOHOB M (JOPMYJI F€OMETPUIECKON
ontuku. [locTpoeHue u onucanue U300paxKeHus,
C03/1aBaEMOT0 IIJIOCKUM 3€pPKaJoM, TOHKOH
JIMH30M.

Pacnio3naBanme GuU3NUECKUX SBJICHHUH B OIBITaX
U OKPY>KarOLEH )KM3HU: TPSIMOJIMHENHOE
pacripocTpaHeHue CBeTa, OTPaKEHHE,
npejaoMyIeHHe, HHTepepeHIus, TudpaKiys 1
MOJIAPU3ALIMS CBETA, TUCIIEPCHSI CBETA.

AHanu3 ONTUYECKUX SBJICHUN C UCIOJIb30BAHUEM
3aKOHOB: 3aKOH IPSIMOJIMHEIHOTrO
PacIpoCTPAHEHHSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MperoMyieHus cBera. Onmcanue
ONTHYECKUX SIBIICHUI C UCIIOJIb30BaHUEM
(hr3mueckux BemnIuH: POKYCHOE PACCTOSTHHE U
ONTHYECKAs CHJIA JTUH3BI.

IO IO paszeny

60

nea 3. OCHOBBI CIIENMAJIBHOM TEOPUM OTHOCHUTEJIbHOCTH

OCHOBEI CHCHH&HBHOﬁ TCOPpHUU

PemeHne kaueCTBEHHBIX 3a/1a4 C ONOPON Ha
M3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢uznueckue sBaenus no reme «OcHoBbl CTOY.
HWcnonp3oBanue HHPOPMALMOHHBIX TEXHOJIOTUH

bubmmoreka 1IOK

1 5
OTHOCHUTEILHOCTH JUTsl IOUCKA, CTPYKTYPUPOBAHUSI, UHTEpHpeTauuu | https:/m.edsoo.ru/7f41¢97¢
U TIpeCTaBIeHUS HH(POPMAIIUY TIPU TIOATOTOBKE
COOOIIEHH O TPaHUIAX MTPUMEHUMOCTH
KJ1accuyeckor Mexanuku u ocHopax CTO
)TO MO pa3iery 5




nesa 4. KBAHTOBASI ®PU3UKA

1 KopmyckyiisipHO-BOTHOBOM
Iyalu3m

15

2 dusznka aToMa

3 ®du3uKa aTOMHOTO A/pa u
AJIEMEHTAPHBIX YACTHI]

Peuienue pacu€THbIX 3a7a4 ¢ ABHO 33JJaHHON
(uznvecKol MOAETBIO C UCIIONB30BaHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJ KBAHTOBOH
OINTUKHU. Pelienne kauecTBEHHBIX 3a/1a4 C OIOpPOi
Ha MU3y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
KBaHTOBOMW OINTHKH. PacriozHaBaHne pU3HIECKUX
SIBIICHUH B YU4EOHBIX OMbBITAX:
(oroanekrpuueckuii 3QQeKT, CBeTOBOE
JIaBJICHUE.

Onucanne n3y4eHHBIX KBAHTOBBIX SIBJICHUN U
MIPOIIECCOB C UCIIONB30BaHHEM (PU3MUECKUX
BEIMYUH: CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJH,
JUTHA BOJIHBI M 9aCTOTa CBETA, SHEPTUA U UM
nynbe ¢poroHa. [IpoBeieHme IKCIIEpUMEHTA:
HaOII0/IeHre INHEHYaTOro CIIeKTpa.
OOBsICHEHHE OCHOBHBIX MTPUHITUIIOB JICHCTBUS
TEXHUYECKUX YCTPOMCTB, TAKUX KaK:
CIEKTPOCKOIL, J1a3ep, KBAHTOBBI KOMIBIOTED;
1 yCTIOBAW WX O€30I1acCHOr0 MIPUMEHEHUS B
MPAaKTHYECKOM KU3HU. PellieHrne KaueCTBEHHBIX
3a/1a4 C OIOpPOM Ha M3ydEHHBIE 3aKOHFI,
3aKOHOMEPHOCTH M (PU3NIECKHE SIBICHUS 10
teMe «CTpoeHue aToMa». PacriozHaBanue
(hm3muecKuX SBICHUN B y4eOHBIX OIMBITAX:
BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa. AHAIU3
KBaHTOBBIX TPOIIECCOB U SIBIICHHIA C
MCIOJIh30BaHUEM TIOCTYyIaTOB bopa

bubmuoreka 1IOK
https://m.edsoo.ru/7f41c97¢c

Bubmuoreka 1IOK
https://m.edsoo.ru/7f41c97¢

Bubmoreka 1IOK
https://m.edsoo.ru/7f41c97¢

IO IO pasjieny
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aen 5. QJIEMEHTBI ACTPOHOMUHA U ACTPOPU3UKH

DneMeHTbl aCTPOHOMHH U
acTpo(u3uKu

12

[TonroroBka cooOIIeHN 0 METOJaX MONyYSHHS
HayYHBIX aCTPOHOMUYECKUX 3HAHUH, OTKPBITHSIX
B COBPEMEHHOI acTpOHOMHH. BhimmonHeHne
3aJIaHuH, IPOBEPSIONINX BIIAJICHUC

bu6mmoreka 1{OK
https://m.edsoo.ru/7f41c97¢c




OCHOBOITOJIaraloIIMMH aCTPOHOMHYECKUMHU
MOHATUSAMH, TIO3BOJIAIOIIMMH XapaKTeprU30BaTh
IIPOLIECCHI, POUCXOAIIME B 3BE3aX, B
3BE3MHBIX CHCTEMaX, B MEKTIaJaKTHUECKOM
cpeze; ABMKEeHUE HeOECHBIX TeN, SBOIOIIIO
3B&3 U Beenennoit. [IpoBenenne HaOmroaeHNA
HEBOOPYKEHHBIM TJIa30M C UCIOIb30BaHUEM
KOMITHIOTEPHBIX MPUIIOKEHUHN A1 ONpeeseHus
TIOJIO’KEH s HeOECHBIX 00BbEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be311s CeBepHOro
MONYIIApUS U SIPKHE 3BE3BI.

[IpoBenenne HabOrOIeHNH B Teneckor JIyHBI,
na”er, Maneusoro Ilytu

OT0 O pa3ieny 12

e 6. @U3NUECKUIA TIPAKTUKYM

1 | ®u3nyecKuil NpaKTUKyM 16

16

OrO TI0 Pa3ieny 16

ne1 6. OBOBIIAIOIIEE ITOBTOPEHUE

Cucremaruzanusa 1 0000IeHnE
MIPEIMETHOTO COJCPKAHUS

| | OmBITA IEATETLHOCTH, 15
pUOOPETEHHOTO MPH

u3yueHuu Kypca ¢usuku 10 — 11
KJIaCCOB

Yyactre B AMCKYyCCHUU O POIH (PU3UKHU H
ACTPOHOMHH B PA3NIMYHBIX chepax NesITeTbHOCTH
yeaoBeka. IToaroroska cooOLIeHni 0 MecTe
(hn3mueckoit KapTHUHBI MHpPA B PAAY
COBPEMEHHBIX IIPEJCTABICHUN O IPUPOJIE.
BremonHenne yqeOHbIX 3aaHUH,
JIEMOHCTPHUPYIOIINX OCBOSHHE OCHOBHBIX
MOHATUH, PU3NIECKUX BEJTMYMH U 3aKOHOB Kypca
¢m3ukn10—11 xmaccos

bubmnoreka 1IOK
https://m.edsoo.ru/7f41c97¢c
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[[IEE KOJIMYECTBO YACOB II1O
OIPAMME
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[loypouHoe nimaHupoBaHue
1o npeaMery dusrka
COTJIaCHO yueOHO-MeToauueckoMmy komiuiekey 10 knacc. @uzuka (6azoewtii yposens). (170 u)
Kacvanoe B.A. AO "H3zoamenvcmeo "Ilpoceewienue’’, 2022-2023 (u3 deiicmeyrouie2o nepeuns yueoHuKkos)

Hata Tema ypoka Komn-Bo Bungr, Buapl nestensHOCTH IO BocnuraTensHBIN KOMIIOHEHT,
No TPOBEEHHST 4acoB Ha (hopMbI (hopMUPOBAHUIO pohOpUECHTAIIMOHHBIH
U3y4YeHne KOHTPOJIA | (PYHKIIMOHAILHOM MUHUMYM
Ypok ITo ITo TEMBI IPaMOTHOCTH
a IJIaHy paxry
/1
Pazgen 1. ®PUSUKA U METO/IbI HAYUHOI'O ITO3HAHUSA

1 ®dusnka — |
dbyHIamMeHTanbHAS
HayKa O IPUPOJE

2 Hayunsrit Mmeton | VO
TIO3HAHUS U METOIbI
HCCIENOBAHUS
(bUBUYECKUX SBICHUIN

3 DKCHEPUMEHT
U Teopus B 1
mpoIiecce
TO3HAHUS
MIPUPOBI.
Habmonenue u
JKCIIEPUMEHT B
¢dusnke

4 Crnioco6bl U3MepeHus 1
(U3MYECKUX BETTMYNH

5 AGcomtoTHas 1




OTHOCHUTEJIbHAS
MOTPEIITHOCTH
U3MEpPEHUN
(U3HYECKUX BEITUIHH

MoenupoBaHue B
¢uzuke. Ponb u Mecto
¢bu3uku B
(hopMHUpOBaHUU
COBPEMEHHOMN HAYYHOU
KapTUHBI MUPA, B
MPAKTUYECKOMN
NEeITENbHOCTH IO

Paszaea 2. MEXAHUKA

7

MexaHnudeckoe
nemwxkenne. Cucrema
OTCUeTa.
OTHOCHTENBHOCTh
MEXaHUIECKOTO
nekeHus. [Ipsmas u
oOpaTHas 3a1aun
MEXaHUKU

Pagnyc-Bexrop
MaTepHAILHON TOYKH,
€ro IPOEKLHUU Ha OCU
KOOpJUHAT.
Tpaexropus.
IIepemenenue.
Cxkopocts. 1x
IIPOEKIIMH Ha OCH
KOOpPJMHAT




PaBHOMepHOE
MIPSIMOJIMHENHOE
JBUKECHHE.
I'padmyeckoe onucanme
PaBHOMEPHOTO
MPSIMOJIMHENHOTO
JIBUKCHUS

10

Crnoxenue
NepeMeNieHu 1
ckopocreil. Pemenue
3a/1a4

11

HepaBunomephnoe
NBIDKeHUEe. MrHOBeHHAas
CKOpPOCTb. Y CKOpPEHHE.
[Ipsimonuuelrinoe

JIBUKEHHE C
MTOCTOSIHHBIM
YCKOpPEHHUEM

12

I'padmyeckoe onucanue
MPSIMOJIMHEHHOTO
JIBUKEHUS C
MTOCTOSIHHBIM
YCKOpEHUEM

13

CB000IHOE maJeHHE.
Yckoperue cBoOOTHOTO
MajicHus1. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH,
YCKOPEHUS OT

BPEMEHHU U MX rpaduKu

14

JIBM>KEHUE Tea,




OpOIIEHHOTO IOJT YTIIOM
K TOPU30HTY

15

KpuBosmnelinoe
JIBUKeHUE. JIBHKeHHE
110 OKPYXHOCTH.
Vrnosas u nuHEHHAS
ckopocts. [lepron u
4acToTa.

[leHTpOoCcTpemMuTENBHOE
U TIOJIHOE

YCKOpPEHUE

16

KonTtponsHas padota
no teMme "Kunemaruka"

17

[TepBriif 3ak0H
Hrrotona.
HNueprmanbubie
CHCTEMBI OTCUETA.
[Tpunun
OTHOCHTEIBHOCTH
T'anunes.
Heunepuuanbasie
CHCTEMBI OTCUéTa

18

Cuia.
PaBHozelicTByrOIAs
cuna. Bropoii 3akoH
Hrerorona. Macca

19

B3aumoericteue e
Tperuii 3akoH HprotoHa

20

[Tpuanun
CYNEPIO3UIMU CHUJL.




Pemenne 3a1au Ha
MPUMEHEHHE 3aKOHOB
Hrrotona

21

3aKOH BCEMHUPHOTO
TATOTEHUSI.
DKBUBAJIEHTHOCTh
rPaBUTAIMOHHOM U
MHEPTHOM Macchl

22

Cuna TSDKeCTu 1
YCKOpEHHUE CBOOOHOTO
TIaJICHUS

23

JIBmxeHrne HeOCeCHBIX
TN U UX

HCKYCCTBEHHBIX
ciiyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb.
3akonbl Kermiepa

24

Cuna ynpyroctu. 3aKoH
I'yka. Bec tena

25

Cuna TpeHusl.
[Ipuponaa u BuabI cu
TpeHus. [IBixeHue B
KUJKOCTHU U Ta3e ¢
Y4ETOM CHJIBI
CONIPOTHUBIICHUSA
cpesl

26

JlaBneHue.
I'mppocraTtuyeckoe
nasnenue. Cuia
Apxumena




27

AOCOJIIOTHO TBEPJI0€
TEJO.
[ToctrynarenbHoE U
BpallaTeIbHOe

ABUXKCHUC TBCPAOTO
TCJIa

28

MoMeHT CHIBI
OTHOCHTEIBHO OCH
BpameHus. [1neqo
CHITBI

29

CnosxxeHue cui,
MPUIIOKEHHBIX K
TBEpIOMYy Teiry. LleHTp
TSKECTH Tena. Y CJIOBUS
pPaBHOBECHS TBEPIOTO
Tenna. Buasl

PaBHOBECHA

30

Pemrenue 3amau

31

KonTtponpHas pabota no
teme "JluHamMuKa.
CraTtuka TBEpJ0TO
Tena"

32

Nmnynsc
MaTepHAIbHON TOYKH,
CHUCTEMBI
MaTepHUAIbHBIX TOYEK.
LlenTp Macc cuctembl
MaTepHATBHBIX TOYEK.
Teopema o

JBUKEHHUH LIEHTPA Macc




33

Nmnynbce cumsl 1
W3MEHEHUE UMITYJIbCa
Tenna. 3aKoH
COXpaHEHUS UMIYJIbCA.
PeakTtuBHOC OBIKCHUE

34

MoMeHT umnysnbsca
MaTepHaIbHON TOUKH.
[IpencraBnenue o
COXpPaHEHNH MOMEHTA
HMITYJIbCA B
LIEHTPAJIbHBIX MOJISIX

35

Pemrenue 3amau

36

PaGora cumbl Ha
MaJjoM U Ha KOHEYHOM
NepeMeleHuN.
I'paduaeckoe
Mpe/ICTaBJICHHE
paboOTHI CHIIBI.
Mo1HOCTh

CHJIBI

37

Kunernueckas sHeprusi.
Teopema 00 nu3MeHeHun
KUHETUYECKOM SHEPTrUu
MaTepHaTbHON TOUKH

38

IToTeHIManbHBIE U
HEINOTEHIUAJIbHBIE
cuibl. [IoTeHnnansHas
sHeprus. Bropas
KOCMHYECKast
CKOPOCTh




39 TpeTrbs KocMUUecKas 1
cKopocTh. CBsi3b pabOTHI
HENOTEHLIUAJIbHBIX CUJI C
U3MEHEHHEM
MEXaHUYECKOM SHEPTUU
CUCTEMBI TeJl. 3aKOH
COXpaHEeHUs
MEXaHUYECKON SHEPTUH

40 VYrpyrue u Heynpyrue
CTOJIKHOBEHUS. 1

VYpaBHenue bepryinu
U MIeaILHOM
JKUIKOCTH

41 KonTtponbHas pabota o
TeMe "3aKOHEI
COXpaHEHUS B
MexaHuke"

Pasnea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOANHAMMUKA

42 Pa3Butne
MPEACTABICHUH O 1
MIPUPOJIC

Ter10Thl. OCHOBHBIE
nonoxxenuss MKT.

Muddysus.

bpoyHoBCcKOE 1BHKEHNE

43 Crpoenue
ra3000pa3HbIX, KUAKHX 1
u

TBEPABIX T€J. XapaKTep
JIBYDKEHUS U




B3aUMOAEHCTBUSA
YacTHI[ BEIECTBA

44

Macca u pazmepsbl
MOJIEKYJI (aTOMOB).
KonnuecTBo BemecTna.
[TocrostHHas

ABorajipo

45

Temneparypa.
TermmoBoe paBHOBECHE.
IlIxama IHenbcus

46

Pemenue 3amau

47

neansHblii ras.
T"a30BbIC 3aKOHEI

48

YpaBHeHue
Meunneneena-
Knaneiipona. Pemienne
3aza4

49

AOconroTHas
TeMIiepaTypa. 3akoH
JlanbTOHA

50

H3onporniecchl B
HACaJIbHOM Ta3e ¢
MOCTOSITHHBIM
KOJIMUECTBOM BEIlIECTBa

51

I'padpuueckoe
MpeJCTaBlIeHIE

U30IIPOLIECCOB:
n30TepMa, U30X0pa,
nzobapa

52

OcHOBHOE ypaBHEHHE




MKT

53

Pemenue 3anau

54

CBs13b a0COIOTHOM
TEeMITepaTypbl
TEPMOIMHAMUYECKOI
CUCTEMBI CO CpeHEN
KUHETUYECKOU
JHEprUen
MOCTYIATEIBHOTO

TEIJIOBOTO JBMKCHUS €€
YaCTHI]

55

O000611EHNE U
cUCcTEMAaTU3alysI 3HAaHUHU

o TeMe "OCHOBEI
MKT"

56

KonTtponsHas pabota o
teme "OcuoBel MKT"

57

TepMmoauHamMuyeckast
cucreMa. 3agaHue
BHEIIHUX YCIOBUM 17151
T]I cucTemsl.

Bnemnue u BHyTpeHHUE
napametpsl. [lapameTpsl
Tl cucTtemsl Kak
CpeIHHE 3HAUECHUS
BEJIWYMH,
OIMMCBLIBAIOIIMX € Ha

MHUKPOCKOTIMYECKOM
YPOBHE

58

Hynesoe nauaino




TCPMOJUHAMHUKHU.
Camonpou3BobHas
penakcanusa T/
CHUCTCMBI K TCIINIOBOMY
PaBHOBECHIO

59

Monens uaeaasLHOTO
rasaB

TEPMOIUHAMHUKE.
VYcenosus
MIPUMEHUMOCTH ITOU
MOJeNn

60

YpaBHeHue
Meunneneena-
Knaneiipona u
BBIpa)KEHUE JIIs
BHYTpPEHHEI 3Hepruu

61

Bripaxxenue niis
BHYTPEHHEH dHEPTUn
OJIHOATOMHOTIO
HealbLHOTO rasa.

KBasucrarnueckue u
HECTAaTHYCCKUC

IIPpOICCChI

62

OneMeHTapHas paboTa B
TEPMOIUHAMUKE.
Brrancnenue paboTsl o
rpaduky npoiecca

Ha pV-nuarpamMmme

63

Temnonepenaua Kak
Coco0 U3MEHEHU A




BHYTPEHHEHN HEPrun
TJ1 cuctemsr 6e3
COBepIIEHUs pabOTHI

64

Konsexkius,
TEIUIONPOB
OJTHOCTb,
W3IIy4CHUE

65

KonmaecTBO TEMIOTHI.
TemmoéMKOCTh Tea.

VY enpHast 1 MOJSIpHAS
TEJIOEMKOCTH
BEIIeCTBA. Y IelIbHAs
TEIUIOTa CrOpaHus
TOILIMBA

66

Pacuét xonmnuecTBa
TEIJIOTHI MIPH
Terionepeaayue

67

ITousarue 00
anuabaTHOM
npouecce. [lepBorit
3aKOH
TEPMOIUHAMHKHU

68

KonnuecTBo TEmnoTs! u
paboTa Kak Mephbl
U3MEHEHUSI BHYTPEHHEN
sHepruu T/l cucremsl

69

Bropoit 3akoH
TEPMOAVNHAMUKH JUIsS
PaBHOBECHBIX U
HEPaBHOBECHBIX




MIPOLIECCOB.
HeobpaTumocthb
IIPUPOIHBIX
IPOLIECCOB

70

[TpunHIUIIBEI NEACTBUS
Ter1oBbIX MamuH. KI1J]

71

MakcumanbHOe
3Hauenue KIIJ. [uxn
Kapno

72

Pemenue 3amau

73

DKOJOTHYECKue
aCTEeKThI
WCIIOJIb30BaHUS
TEIUIOBBIX JBUTATENCH.
TermnmoBoe 3arpsa3HeHne
OKpY’KaIollel cpe/ibl

74

Pemrenue 3amau

75

O060011eHue 1
CUCTEMATH3ALNA
3HAHUHU 110

TEME
"TepmoarHaMUKa.
TenmoBrie ManIuHe!"

76

KonTponsHas pabora mo
teMe "TepmoauHaMuKa.
TenmoBrie MaIuHb!"

77

[TapooGpazoBanue u
KOHICHCAIHSL.
Hcnapenue u KuneHue.
VY nenbHas Teminora




napooOpa3oBaHus

78

Hacuimennsie u
HEHACHIIIICHHBIE MAPHI.
KauecTBennas
3aBHCHMOCTD
IUIOTHOCTHU M TaBJICHUS
HACBIIIIEHHOTO Tapa OT
TEMIIEPATYPHI, KX
HE3aBHCHUMOCTE OT
00BEMa HACKHIIEHHOTO
napa. 3aBUCUMOCTb
TEMITepaTyphbl KATICHUSI
OT JIaBJICHUS B
JKHJIKOCTH

79

BrnaxnocTs Bo3yxa.
AOconroTHasa U
OTHOCHUTEIbHAS
BJI&KHOCTH

80

Pemrenue 3amau

81

TBépnoe Teno.
Kpucrannnueckue u
aMmopdHBIE Tena.
AHM30TPOTIHS CBOMCTB
KpPUCTAJJIOB

82

IInaBnenue u
KpUCTaJUIM3aLUA.
VenpHas TemioTa
IUIABJICHUS.
Cybnumarus

&3

Hedopmariuun




TBEPAOIO TEIA.
Pactsxenue u
cxarue. CaBur.
Monyne FOHnra.
IIpenen

yOpyrux jnedopmariuii

84

TennoBoe pacmmpeHne
KUJIKOCTEN U TBEPJIBIX
Tea. AHTapMOHU3M
TEIJIOBBIX

KOJIEOaHWI YaCTHUI]
BeEIecTBa

85

[IpeobpazoBanue
SHEPTruu B a30BbIX
nepexoiax

86

YpaBHEHHE TEIIIOBOTO
OaytaHca

87

Pemrenue 3amau

88

[ToBepxHOoCTHOE
HaTsKEHHE.
KanumnspHuele siBneHus.
JlaBieHue mmoa
HUCKPUBJICHHOMN
MIOBEPXHOCTHIO
xuakoctu. Gopmyna
Jlamnaca

&9

O0o01menue u
cucTeMaTH3alus 3HaHu|
1o reMe "ArperaTHsle
COCTOSIHUS BEILECTBA.




®da3oBbIe IEPEXOIbI"

90

KonTpomabnas paboTa o
Teme "ArperatHble
COCTOSIHUS BEILIECTBA.
dazoBble Iepexoap"

Paznea 4. IJIEKTPOAUHAMUKA

91

DneKkTpu3aIus Ten u eé
MPOSIBIICHUSL.
DIIEKTPUYECKUI 3apsi.
JlBa Buga
AMEKTPUIECKUX
3apsaoB. [I[poBoHUKH,
TUDJICKTPUKHU U
TTOJTYITPOBOAHUKHU

92

DJIeMEeHTapHbIN
AIEKTPUYECKHI 3apsl.
3aKOH COXpaHEHUS
AJIEKTPUYECKOT0 3apsiaa

93

Bsaumoneiictsue
3aps10B. ToueuHbIe
3apsbl. 3akoH Kynona

94

Pemenue 3agau

95

DIIEKTPUYECKOE TTOJIE.
Ero neiicrteue Ha
JJIEKTPUYECKUE 3aps bl

96

Hanpsxéanocts
JJIEKTPUYECKOTO ITOJIS.
[Tpo6uprii 3apsn. Jlunun
HaIpsHKEHHOCTH
JJIIEKTPUYECKOTO ITOJISL.




OnHopoaHoe
AIIEKTPUYECKOE TT0JIe

97 IToTeHMaaIbHOCTH
3IEKTPOCTATHYECKO
ro nos. PasHocts
MOTEHITNAJIOB 1
HaIpsHKeHHE

98 ITorennmanbpHas
SHEprus 3apsja B
AIEKTPOCTATUYECKOM
noJe. [Torenmman

OJICKTPOCTATUYCCKOT'O
T10JIA

99 CBs3b
HaANPsKEHHOCTH
Mojasi M Pa3HOCTH
MOTEHUUAJIOB  JUIs
3EKTPOCTATHYECKO
ro MoJis

100 ITpuHIMI
CYIEPIO3UINH
AIEKTPUYECKUX TOJICH

101 Pemienue 3agau

102 ITone Touedynoro
3apsza. [lone
PaBHOMEPHO

3apsKEHHOMN cdephl

103 [Tosie paBHOMEpPHO
3apsKEHHOTO 110
00béMmy mapa. [lose




PaBHOMEPHO
3apsKCHHOU
OECKOHEUHOM
IIJIOCKOCTH

104

[IpoBoaHVKY B
ANIEKTPOCTATUYECKOM
rose. YciaoBue
paBHOBECHS 3apsI0B

105

JIMDIIeKTpUKY U
MOJIYIPOBOIHUKH B
IEKTPOCTATUYECKOM
1oJie

106

Konpgencarop.
DIIEKTPOEMKOCTh
KOHJICHCATOpa.
DIIEKTPOEMKOCTh
IJIOCKOTO KOHJIEHCATOpa

107

[TapannensHoe
COeIMHEHUE
KOHJICHCATOPOB

108

ITocnenoBarennHOE
COCIUHCHHC
KOHJACHCATOPOB

109

3Hepr1/m 3apsAKECHHOTO
KOHACHCATOpA

110

Pemenue 3agau

111

JIBM>KEHHUE 3apsKECHHOU
YaCTHUIbI B OTHOPOTHOM
JIEKTPUYECKOM TI0JIE

112

Pemenue 3agau




113

O06o006mieHue U
CHCTEeMAaTH3aIns 3HAaHUH
10 TEME
"DnexTpuueckoe mnojue"

114

KontponsHas padoTa o
TeMe "DIeKTpUYEcKoe
nose"

115

Cuna Toka.
ITocTOSTHHBIN TOK.
VemoBug
CYILIECTBOBAHUS
MOCTOSHHOTO
AJIEKTPUYECKOTO TOKa

116

HMcTounuku Toka.
Hanpsixenue nu 9J1C

117

3akon Oma
TUIS
ydacTka
LeMu.
Dnekrpuye
CKOe
COTPOTHBII
eHue

118

3aBHCUMOCTh
CONIPOTUBIICHUSA
OJIHOPOJHOTO
MPOBOJIHHUKA OT €T0
JUTMHBI Y THIOIIA N
MOIMEPEYHOT0 CEYEHUs

119

Y nensHoe
CONPOTHUBIICHUE




Bellectsa. Perienue
3ama4

120

IlocnegoBarenbHOE,
rapajieNbHOe,
CMEIIIaHHOE COSTUHCHHE
ITPOBOJAHHUKOB

121

Pacuért pa3BeTBIEHHBIX
BIEKTPUYECKUX LETICH.
[IpaBuna Kupxroda

122

Pemenue 3amau

123

PaboTta
ANEKTPUYECKOTO TOKA.
3akoH J[xoynsa —
Jlenna

124

Pemrenue 3amau

125

MomHOCTh
AIEKTPUIECKOTO TOKA.
TemnoBast MOIIHOCTB,
BBIZEIsIEMas Ha
pesucrope

126

Pemenue 3agau

127

O/1C u BHyTpEHHEE
COTIPOTHUBJIEHUE
HCTOYHMKA TOKA

128

3axod OMa 11 TIoTHOH
(3aMKHYTOM)
AIEKTPUUECKOU 1Ienu

129

Pemenue 3agau

130

MoOIIIHOCTh UCTOYHUKA




TOKa

131

KopoTkoe 3ambikanne

132

Konpnencarop B nenu
MOCTOSTHHOTO TOKa

133

Pemmenne 3aqau

134

Pemrenue 3agad mmo reMme
"TlocTOAHHBINH
ANEKTPUIECKUH TOK"

135

Pemrenue 3amad no reme
"TTocTOSTHHEIN
AIEKTPUYECKUN TOK"

136

Pemrenue 3amad nmo reme
"TTocTOAHHBIH
AIEKTPUYECKUN TOK"

137

O6o06meHNe U
CHCTEMAaTH3aLMs 3HAaHUHI
no teme "IlocTossHHBIN
AJIEKTPUYECKUN TOK"

138

KonTtponbHas padoTa
no teme "IlocTossHHBIN
AJIEKTPUYECKUN TOK"

139

DnekTpuyeckas
MIPOBOMMOCTh
pPa3IUYHBIX BEIIECTB.
DNEeKTpUUYECKUN TOK B
MeTaax.
CBepXnpoBOANMOCTh

140

DNEKTPUUECKUN TOK B
pacTBopax u

paciijiaBax




AJIEKTPOJIUTOB. 3aKOHBI
®Dapanes s
JIEKTPOJIN3a

141

DNEeKTPUYECKUM TOK B
razax. [Inazma

142

DNEeKTPUUYECKUM TOK B
BakyyMe. BakyymHbIe
puOOPHI

143

DIIEKTPUYECKHUI TOK B
TIOJTYTIPOBOTHUKAX

144

[TosynmpoBOAHUKOBBIE
puOOpHI

®U3NYECKHAHN ITPAKTUKYM

145

dusnueckuit
MIPaKTUKYM I10 TEME
"M3mepeHue cuiibl ToKa
Y HaIPsDKEHUS B LU
MTOCTOSIHHOTO TOKa MPH
MIOMOIIY aHAJIOTOBBIX U
u(pPOBBIX
M3MEpPUTENbHBIX
puOOpOB" UK
"3HaKOMCTBO ¢
ndpoBoit
nabopaTopuei mo
¢usuke. [Ipumepsl

n3MepeHus: GU3NIECKUX
BEJIMYMH NPU TOMOLIU
KOMIBIOTEPHBIX
JIaTYHUKOB"




146

duznueckuit
MPAaKTUKYM 10 TEME
"N3yuenue
HEPaBHOMEPHOTO
JIBIDKSHUS C IEIBIO
OTpENEICHUS
MTHOBEHHOM
ckopoctu"

147

duznueckuit
MPAKTUKYM TI0 TEME
"N3mepenue yCcKOpeHust
MpU MPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM
JIBIDKSHHUH T10
HaKJIOHHOM INTIOCKOCTH"
niy "Uccnenosanue
3aBUCUMOCTH ITyTH OT
BpPEMEHU NPpHU
PaBHOYCKOPEHHOM
IBIKeHUH"

148

duznyecKui
MIPaKTUKYM I10 TEME
"U3mepeHue ycKopeHust
CcBOOOHOTO TafeHUus"
nnu "N3yuenue
JIBUKEHHUS TEIa,

OpOIIIEHHOTO
TOPU30HTAJIBHO"

149

duznueckuit
MPAKTUKYM I10 TEME




"N3yueHue ABM>KEHUS
TeJIa 110 OKPYKHOCTH C
MOCTOSIHHOM 110
MOJYJIIO CKOPOCThIO"
nim "HccnenoBanue
3aBHCHUMOCTH TIEPHOA
oOpareHus
KOHUYECKOTO
MasiTHHKA OT €ro
napamMeTpoB"

150

duznueckuit
MPAKTUKYM TI0 TEME
"U3mepenue
PaBHOAECHCTBYIOIIEH
CUJIbI TP ABUKECHUH
Opycka 1o HaKJIOHHOM
IUIOCKOCTH" WJIH
"IIpoBepka rumnoTe3bl
0 HE3aBHUCHMOCTH
BPEMEHU JIBUKECHUS
Opycka Mo HaKJIOHHOMN
IUIOCKOCTH Ha
3aJIaHHOE

paccTosiHuE OT €ro
maccel"”

151

duznueckuit
MPAKTUKYM 10 TEME
"UccnemoBanue
3aBUCUMOCTH CHIJI

YIPYrOCTH,




BO3HHKAOIIHNX B
MPYXKUHE H PE3UHOBOM
oOpasiie, oT ux
neopmaruu’ uim
"N3yueHnue IBUKEHUS
CUCTEMBI Tel,
CBSI3aHHBIX HUTBIO,
IIEPEKUHYTOH Yepes
nérxkuii 0710K"

152

du3nyecKui
MPAKTUKYM TI0 TEMeE
"U3mepenue

ko3 durmenta TpeHUs
10 BEJIMYUHE YTIOBOTO
ko3 durmenta
3aBucumoctu Frp(N)"
niu "Uccnenosanue
JBUKEHHS OpycKa 1o
HAKJIOHHOM TJIOCKOCTH
C IEPEMEHHBIM

ko3 durmenTom
TpeHus" Win
"N3yueHue IBUKEHUS
rpysa

Ha Bajy ¢ TpeHueM"

153

duznueckuit
MPAKTUKYM I10 TEME
"ccnemoBaHue
YCIIOBU PaBHOBECHS
TBEPAOIO TENA,




HMMEIOIIETO OCh
BpaleHus" uin
"KoHcTpyupoBanue
KPOHIUTEHHOB U pacy€T
CHUJI YIPYrocTH" Wiu
"N3yuenue
YCTOWYMBOCTH TBEPIOTO
TeJa, UMEIOLIEro
IJI0I1A/Tb OTIOPHI"

154

du3nyecKui
MPAKTUKYM TI0 TEME
"N3mepenue uMIrysbca
Teja 0 TOPMO3HOMY
nyTu" wim
"NU3mepenue cuiibl
TATU, CKOPOCTH
MOJIEIHN
AIEKTPOMOOHUIIS U
MOUIHOCTH CHJIbI TSrH"
nnu "CpaBHeHUE
W3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM

crIbl" UIn
"ccnemoBanue
COXpaHEHHUsI UMITYJIbCa
MIpU YIPYTOM
B3aNMOJICHCTBHH" WIIN
"U3mepenue
KHUHETUYECKOM SHEPTrUu
TeJa M0 TOPMO3HOMY




n

IIyTH

155

Du3nyecKui
MPAKTUKYM T10 TEME
"N3yuenue
M30TEPMUYECKOTO
npotecca
(pexomMeHI0BaHO
HCIIOJIb30BAHNE
nudpoBoi
naboparopun)" win
"U3yueHne
M30XOPHOTO
npouecca" Ui
"NU3yuenue
n300apHOTO
nporecca" uiu
"IIpoBepka
YpaBHEHUS COCTOSIHUS"

156

duznueckuit
MIPAKTUKYM I10 TEME
"U3mepenue yaenpHou
TEINIOEMKOCTH" MITH
"UccneqoBanue
rpoliecca OCTbIBAHUS
BelecTBa" MIN
"UccnemoBanue
aanadbaTHOrO
npoiiecca" unu
"N3yuenue
B3aMMOCBSI3U PHEPTUU




MEXMOJIEKYJISIPHOTO
B3anMMOJICHCTBUS U
TEMIIepaTyphbl KATICHUS
JKUAKoCTEH"

157

duznueckuit
MPAKTUKYM TI0 TEME
"N3yuenue
3aKOHOMEPHOCTEN
WCTIapEHUs
JKUAKOCTEN" YN
"NU3mepenue yaenbHOU
TEIIOTHI IUIABJICHHS
npaa" wim "N3yuenne
CBOMCTB HACBIIIIEHHBIX
napoB" Ui
"U3mepenue
a0COJIFOTHOM
BJIAKHOCTH BO3JyXa U
OIICHKAa MacChl IMapoB B
MOMeEIIeHUH".
H3mepenne

ko3 durmenrta

IIOBECPXHOCTHOI'O
HaTsDKCHUA

158

duznueckuit
MPAKTUKYM 10 TEME
"HaOmroneHue
MpeBpaIICHUs SHEPTUHU
3apsKEHHOTO
KOHJIEHCaTopa B




SHEPTUI0 U3ITYYEHUS
cBeToanoaa" Uiu
"N3ydyeHue npoTekaHus
TOKA B LETIH,
coaepkamien
KOHJIeHcaTop" uin
"Pacnipenenenue
Pa3HOCTH NOTEHLMAJIOB
(HampshKeHus) Ipu
MOCJIEI0BATETLHOM
COEIMHEHUH

KOHJICHCAaTOpOB"

159

dOuzndeckui
MPAKTUKYM TI0 TEME
"UccneqoBanue
CMEIIaHHOTO
COEIMHEHHS
pe3ucTopoB' Wi
"N3mepenue yieabHoro
COTIIPOTHUBIICHUS
MPOBOJTHUKOB" WITH
"UccneqoBanue
3aBHCHMOCTH CHJIBI TOKA
oT

HaIpPsHKEHUS TS JIAMITbI
HakanuBaHus"

160

Ddu3nuecKu
MPAKTUKYM 10 TEME
"Habnronenue
AMeKTpon3a" uiun




"U3mepenue 3apsiia
OTHOBAJIEHTHOTO HOHA"
i "HccienoBanue
3aBHCUMOCTHU
COTIPOTHBIICHUS
TEPMOPE3UCTOPA OT
TeMIepaTypbl" WiK
"CHATHE BOJILT-

aMIIepHOMN
XapaKTepUCTUKH aroa"

PE3EPBHOE BPEMS

161

PesepBHBIi ypoK.
O06o00ueHNE U

cUCTEMAaTH3alysI 3HAHUN
no teMme "Kunemaruka"

162

Pe3epBHbIi ypok.
O6o0mmenue u
cUCTeMaTH3aIus 3HaHUH
10 TeMe

" [lmaamuka"

163

PesepBHbIii ypok.
O060011IEHNE U
CHCTEMAaTH3aLMs 3HAHUHI
no teMe "CraTuka
TBepoTro Tena"

164

PesepBHBIN ypOK.
O06o06mIeHNE 1
CHCTEeMAaTH3alus 3HAaHUN
o Teme ""3aKOHBI
COXpaHEHUs B




MexaHuke"

165

PesepBHBIl ypOK.
O0o0061IeHNE U
cHCTEeMAaTH3aIns 3HaHuH
1o Teme "OCHOBBI
MOJIEKYJIIPHO-KUHETHYE
ckoi Teopun”

166

PesepBHBIi ypOK.
O06o0menne u
CHCTEeMaTH3aIIs
3HAHHH 10 TEME
"TepMoauHaMuUKA.
TemnoBsIe MAIIMHBT "

167

Pe3epBHbIi ypok.
O06o00menue u
CHCTEMAaTH3alHs
3HAHHH 10 TeME
"ArperarHbie
COCTOSIHHS BEIIECTBA.
®dazoBbIe NEPEXOIbI"

168

PesepBHbIil ypok.
O060011IEHNE U
cucTeMaTu3anys 3HaHu|
10 TEME
"Dnexrpuueckoe nose"

169

PesepBHBIN ypOK.
O06o01menue u

CHUCTEMAaTHU3aINA
3HAHUH 110 TEME
"[TocTOAHHBIN




ANEKTPUYECKUM TOK"

170

PesepBHBIl ypOK.
O0o0061IeHNE U
CHCTeMaTH3aIs 3HAHUI
o teme "Toku B
pa3nuyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME

170




[ToypouHoe nmaHupoBaHue
1o npeaMery dusrka
COTJIaCHO yueOHO-MeToauueckomy komiuiekey 11 knacce. @uzuka (6azoewtii yposens). (170 u)
Kacvanoe B.A. AO "H3zoamenvcmeo "llpoceewienue’’, 2022-2023 (u3 deticmeayrouie2o nepeuns y1eOHUK0B)

Ne Hata Tema ypoka Komn-Bo Bungr, Buapl nestensHOCTH IO BocnuraTensHbIN KOMIIOHEHT,
Vpok TpOBEIEHHS 4acoB Ha (hopMbI (hopMUPOBAHUIO pohOpUEHTAIIMOHHBIH
a - - U3yueHUE KOHTPOJIS (hYyHKITMOHATIBHOMN MHUHUMYM
) 0 0 TEMBI PaMOTHOCTH
wh IJIaHy baxry
Paznen 1. JIEKTPOINHAMMUKA
1 BzaumoneiictBue
TMOCTOSSHHBIX MAaIrHUTOB 1

Y IPOBOJHHKOB C
TOKOM. MarnurHoe
ToJie.

I'unore3a Ammepa

2 Bektop marauTHOM
uHAYKIUH. [IpuHImn 1
CYNEPHO3UIUU
MarHUTHBIX ITOJICH.
JIMHUM MarHUTHOM
WHJYKIUU

3 MarsuTHoOe T10J1e

MIPOBO/IHUKA C TOKOM.
OmneIT Dpcreaa

4 Cuna Amnepa, e€ 1
HaIpaBJICHUE U MOAYJIb

Pemenue 3agau 1

6 IIpumeHeHue




3aKOHa
Awmriepa.
OnexTpousme
pUTETbHBIE
prOOPHI

Cuna Jlopenna, e€
HaIpaBJIEHUE U MOYJIb.
JIBrKeHME 3apsyKeHHON
YacTULIbI B
OJIHOPOJHOM
MarHUTHOM TI0JIie

Pemenue 3amau

Pa6oTa cuiet Jlopenia

10

Pemrenue 3amau

11

MarsuTHoOE T0JI¢ B
BEIIECTBE.
deppoMarHeTuKH, mapa-
M JUaMarHETHKH

12

OCHOBHBIC CBOMCTBA
(heppoMarHeTHKOB.
IIpumenenue
(heppoMarHeTHKOB

13

Pemienue 3ama4d no teme
"Marautsoe nosue"

14

Pemrtenue 3amay no reme
"Marautsoe nose"

15

SIBnenue
JJIEKTPOMArHUTHOU
naayknuu. Ilotox
BEKTOPA MArHUTHOMN




WHIYKIIUU

16

OC nnaykuuu

17

3akoH
3JEKTPOMAarHUTHOM
nHaykuun Oapanes

18

Buxpesoe
ANEKTPUYECKOE TOJIE.
Toku Oyko

19

OJ1C uHAYKIIMYU B
JBYDKYIITAXCS
MIPOBOJTHUKAX

20

Pemrenue 3amau

21

[IpaBuno Jlenma

22

NHAYKTUBHOCT.
Karymika
WHJIYKTUBHOCTH B
LIENX HOCTOSHHOTO
TOKa

23

SBnenue
camonHykuuu. I1C
CaMOWHTyKITHH

24

3Hepr1/151 MarauTHOI'O
TIOJIA KaTYIIKH C
TOKOM.
aﬂeKTpOMaFHI/ITHOC
I10JIC

25

Pemenue 3agau

26

O0600611EHNE U
CHUCTEMATU3AIMS 3HAHUI
110 TeEME




"DnexkTpoauHaMuka"

27

KontponsHas padoTa
o TeMe
"JnekTpoarHaMuKa"

Paznen 2. KOJIEBAHUS 1 BOJIHbBI

28

Konebarenpuas
cucteMa. CBOOOHEIE
KOJIeOaHHs.
I'apmonunueckue
KoJIeOaHus

29

Kunematnueckoe u
JTAHAMHYECKOE
OIMCaHHE
KOJe0aTeIbHBIX
IBIDKCHUN

30

DHEPreTu4ecKoe
omnucanue. BeiBog
JTUHAMHYECKOTO
OIMMCAHMS
rapMOHHYECKHX
KOJIe0aHuU U3 UX
SHEPTeTHYECKOTO 1
KHHEMAaTHYECKOIO
OIIMCAHMS

31

Ammutyna u ¢dasza
KOJIeOaHHH

32

[lepuon u yactora
konebanuit. [Tepuon
MaJbIX CBOOOIHBIX
Konebanuit




MaTeMaTHYeCKOTo
MasTHUKa. [lepuon
cBOOOHBIX KOJICOaHUI
MPY)KUHHOTO

MasITHAKA

33

3aTyxatromue
KoJieOaHusI.
BrinyX1eHHBIE
koJsiebanus1. Pesonanc

34

ABTOKOIE0aHUS

35

Pemenue 3amau

36

Ypoxk-koH(bepeHIus
"MexaHu4eckue
KoJeOaHus B
MY3BIKaJIbHbIX
UHCTpYMEHTax"

37

O06o001menue u
CHCTEMAaTH3aLMs 3HAaHUHI
110 TEME
"MexaHn4ecKnue
Konebanus"

38

DnekrpomMa
THUTHBIE
KoJebaHus

Konebaren
BHBIN
KOHTYD

39

®opmyina ToMcoHa.
CBs13p aMILTUTY 1B




3apsijia KOHJCHcaTopa ¢
aMHJII/ITYZ[OI\/JI CHUJIbI TOKA
B KOJIEOATEITHLHOM
KOHTYpE

40

3aKOH COXpaHEHHUS
3Hepr1/11/1 B UACAJIbHOM
Koe0aTeIbHOM
KOHTYypeE

41

3aTyxaromu
e
AIeKTpOMar
HUTHEBIE
KoJIeOaHusI.
Brinyxnen
HBIE

3JIEKTPOMArHUTHBIC
KoJieOaHus

42

[TepemeHHbI TOK.
Pesuctop u
KOHJICHCATOP B LIETIH
MIEPEeMEHHOT0 TOKa

43

Karymika
UHAYKTUBHOCTH B LIEITU
IIEPEMEHHOT0 TOKa

44

3akon OMa mis
ANEKTPUIECKOM IIETTH
MIEPEMEHHOTO TOKa

45

MoiHocTh
MEPEMEHHOTO TOKa.
AMIUTUTYTHOE U




JIEUCTBYIOLIEE 3HAYCHHUE
CHJIbI TOKA U
HaITpsOKCHU A

46

Pe3onanc B
AJIEKTPUYECKOU LN

47

Pemmenne 3agau

48

WneanbHbrit
TpaHchopmaTop.
[IpounsBoactso,
nepenaya v
noTpebieHne
AJIEKTPUYECKOW SHEPTUH

49

DKOJOTUYECKUE PUCKHU
IIpU MPOU3BOJICTBE
ANEKTPOIHEPIUH.
Kynberypa
WCII0JIb30BaHUSA
ANIEKTPOIHEPIHH B
MTOBCEIHEBHOM JKU3HU

50

Pemenue 3agau

51

Pemenue 3agau

52

O06006111eHNE U
cucTeMaTH3anus 3HaHu|
o TemMe
"ONeKTpOMarHuTHbIE
Kosie6aHus"

53

MexaHn4eCKUE BOJTHBI.
XapaKkTepUCTHKU
MEXaHHUYECKUX BOJIH




54

CBolicTBa
MEXAHUYECKUX BOJIH

55

3ByK. XapaKkTepUCTUKU
3ByKa

56

WNnudpazByk u
ynbTpa3Byk. [llymoBoe
3arps3HEHUE

OKpYKarOIEn CpeJIbl

57

Pemenue 3amau

58

DJIEKTPOMAarHuTHbHIE
BOJIHBL. M3myuenue
ANIEKTPOMArHUTHBIX
BOJIH

59

DHeprus
ANIEKTPOMATrHUTHBIX
BoJiH. CBOMCTBa
ANIEKTPOMArHUTHBIX
BOJIH

60

Ikama
ANIEKTPOMAarHUTHBIX
BOJIH.

IIpumenenue
3NEKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY

61

[IpuHIUIIBEI paguoCBI3U
U TEJICBUJICHUS.
Paguonoxarmus.
DNEeKTPOMarHuTHOE
3arpsi3HEHUE
OKpYKarollen cpeipl




62

KonTpoabnas pabota
o reMe "Kosiebanus
¥ BOJIHBI"

63

Caer. 3akoH
MPSIMOJIMHENHOTO
pacIpOCTpaHEHHUsI CBETA

64

Pemrenne 3ana4 Ha
IIPUMEHEHHE 3aKOHA
MPSIMOJIMHENHOTO
pacIpoOCTpaHEHHUsI CBETA

65

OTtpaxxeHue cBeTa.
[Tnockoe 3epkano.
Cdepuueckoe 3epkajio

66

[Ipenomiienue cBera.
AOGCOTIOTHBIN U
OTHOCHUTEIbHBIH
MoKa3areib
npenomienus. [lomHoe
BHYTpPEHHEE OTpaKEeHUE.

[IpenenbHblii yron
MIOJIHOTO BHYTPEHHETO

OTPAKCHUA

67

Pemenue 3aga4d Ha
MIPUMCHCHUC 3aKOHOB
OTPAKCHUSA U
IPCJIOMIICHUS CBCTA

68

XoJ my4yen B IpU3Me.
Jucnepcus cBera.
CIoxHbIN coOCTaB
oenoro cBera. Llpet




69

JInn3zel. @oKycHOE
paccTosiHuE U
ONTHYECKAs CHJIA
JIMH3BI

70

[Toctpoenne
n300pakeHUH B TMH3aX
Y UX CUCTEMaX.
YBenu4ueHue JUH3bI

71

Pemenue 3agaq Ha
MOCTPOCHHE

M300paxeHui,
MOJTy9aeMBbIX C
TIOMOIIBIO JIMH3

72

I'nas xak ontudeckas
cucreMa

73

Pemrenue 3amau.
[Ipenenst
MIPUMEHUMOCTHU
reoMeTpUYECKO
OITHKH

74

CKOpOCTL CBC€Ta U
MCTO bl €€ USMCPCHU S

75

[[chepcml CB€Ta

76

NuTepdepenius ceera

77

KorepeHnTtHbIe
UCTOYHUKH. Y CIIOBUS
HaOI01eHUS
MaKCUMYMOB U
MUHUMYMOB

78

Pemenue 3agau




79 [Ipumenenne 1

nHTephEpPEHITUN
80 Judpakmmst cBera 1
81 JudpaknroHHas 1
pemeéTrka. YcioBue
HaOJIIOJICHHUS TJIaBHBIX
MaKCUMYMOB
82 Pemenmne 3amau 1
83 [TonepeynocTs 1
CBETOBBIX BOJIH.
[Tonspu3zanus cBera
84 Pemenwne 3amau 1
85 CBeTOBBIC SIBIICHUS B 1
MIPUPOJIC
86 O6o06meHNe U |
CHCTEMAaTH3aLMs 3HAaHUH
no Teme "Ontrka"
87 KonTtponpHas padoTa no 1

Teme «OnTHKa»

Paszen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUHA OTHOCHUTEJIBHOCTH

88 I'pauuiet
MPUMEHUMOCTH 1
KJIACCUYECKOM
MEXaHUKU. 3aKOHbI
ANEKTPOIMHAMHUKHU
u TIPUHIIUTT
OTHOCHUTEIbHOCTH

89 [Toctynatsl
crenuagbHOM TeopUun
OTHOCHUTEJIbHOCTH




[IpocTpancTBEeHHO-
BPEMEHHOW MHTEPBAIL.
[IpeoOpazoBanms
Jlopenua. Ycnosue
MPUYUHHOCTH.
OTHOCHUTENBHOCTh
OJTHOBPEMEHHOCTH.
3ameIeHre BPEMEHU U
COKpAIIIeHUE JUTMHBI

90

OHeprus U UMIyJbC
PETMATUBUCTCKON
YaCTHULLBI

91

CBs13b Maccel ¢
SHEPrueu U UMIYJIbCOM
PETATUBUCTCKON
YacTULIBI. DHEPIUs
MTOKOSI

92

['panunbt
MIPUMEHUMOCTHU
KJ1aCCUYECKOM
MEXaHUKHU. 3aKOHBI
ANEKTPOIMHAMHUKHU
H MIPUHITATT
OTHOCHTEIBHOCTH

Pasnea 4. KBAH

TOBAS ®U3UKA

93

PaBHOBecHOE TemIoBOE
W3JIy4CHUE

94

3akoH cMenieHusa Buna

95

T'unmore3a M. Ilnanka o
KBaHTaX. ©OTOHBI




96

DOHeprus U UMITYJIbC
¢dboroHa

97

dotoarddexT. OnbITh
A.T. Cronerosna.
3akoHs! poTodddekTa

98

VYpaBHeHue DiHIITeHA
st potodddexra.
"KpacHas rpanuna"
dhoTtorddexra

99

JlaBiieHue cBera.
Omertel I1. H. JIeOenesa

100

BoiHoBEIE cBOMiCTBA
YJACTHUI]

101

Bounnsr e bpoiiis.
JnvHa BOJHBI Ae
Bbpoitnst u pazmepsl
0071aCTH JIOKaIU3alH1
JBIDKYIIECHUCS YaCTHIIBI

102

KopnyckyinsipHo-
BOJIHOBOU JTyain3m

103

Judpakuus 37eKTPOHOB
Ha KpHCcTaiax

104

Crenuduka
W3MEpPEHUH B
MHKPOMHUPE.
CooTHo1eHus
HEOIPEIEIEHHOCTEN
I'eiizenOepra

105

Pemenne rpadpuyeckux
3a1a4

106

Pemenue pacu€THbIX




3aaa4

107

KonTponbnas pabota
1o Temam: "OCHOBBI
CTO",
"KopnyckynsipHo-
BOJTHOBO# JTyaniu3m"

108

OIBITH TTIO
MCCIIEIOBAaHUIO
CTPOCHHUS aTOMA.
[InanerapHas mozaenp
atoma Pesepdopaa

109

[Toctynatel bopa

110

Buppsl ciekTpos.
Cnekrtp ypoBHEH
SHEPTHH aToMa
BOJIOPOJIA

111

CHooHTaHHOE U
BBIHY)KJICHHOE
W3JIyYCHHUE CBETa

112

Jlazep

113

Hyxionnas monens
sapa I'eitzenOepra-
WBanenko. 3apsau
MaccoBO€ YHCIIO SApa.

N30TOMHEI.
PaanoakTuBHOCTH

114

3aKOH paIM0aKTUBHOTO
pacriaga. CoiicTBa
MOHU3HPYIOIIETO




n3nydeHus. Binsaue
PaaOaKTUBHOCTH Ha
JKUBBIE OPTraHU3MBI.
Josumerpus

115

DHeprus CBI3u
HYKJIOHOB B SIIpE.
SAnepusie cuinbl. [ledexr
Macchl sapa. SAnepHeie
peakuuu. SnepHsie
peaktopsl. [IpobreMbr
YIPaBIsIEMOTO
TEPMOSIJIEPHOTO
CHUHTE3a.

OKOJIOTHYECKHE
ACTIEKTHI Pa3BUTHS
SAIEPHOMN
SHEPreTUKU

116

Metonpl peructpanyu u
HCCIIEI0OBAaHUS
JIEMEHTAPHbIX YaCTHULL.
DyHIaMEHTAIbHBIE
B3aUMOJICHCTBUS.
bapuonsl, ME30HBI U
JIETITOHBI.
IIpencrasnenue o
CrannapTHOit

Mozenu. Keapk-
TJIFOOHHAs1 MOJIENb
aJIpOHOB

117

®duzuka 3a npeaciaMmn




CrannapTHO# MOJIeH.
TémHasa marepus u
TEMHAas DHEPIuUs.
Emnncrso
(bu3nyecKoi KapTUHBI
MHpa

Paspea 5. QJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

118 DTarnbl pa3BUTHUS
aACTPOHOMHHU. 3HAYECHUE
ACTPOHOMHH

119 [TpumenumocTh
3aKOHOB (PM3UKH TSI
0OBSICHEHUS TIPUPOIBI
KOCMHYECKUX 00OBHEKTOB.
MeTtoanl
ACTPOHOMHUYECKHUX
HUCCIEeI0BaHUN

120 CoBpeMeHHbIE
ONTUYECKHUE TEIECKOTIBI, 1
PaUOTENECKOTIBI,
BHeaTMocC(epHas
ACTPOHOMUS

121 Bun 3Bé3mH0r0 HEdAa.
CozBe3nus, spkue
3BE3/bI, TIJIAHETHI, UX
BUINUMOE JIBIKCHHE

122 CoyHeyHast cucTeMa.
Comanne. ConHeuHas 1
AKTUBHOCTb.

Hcrounuk osHepruum




CouHna u 38€31

123

3BE3/1bI, ©X OCHOBHBIE
XapaKTEPUCTHKH.

Juarpamma
"creKkTpabHbIN Ki1acc —
CBETUMOCTH"

124

3Be3 1Bl TIIaBHOM
IOCJIEI0BATENEHOCTH

125

Bnyrpennee crpoenune
3B€37. COBpEMEHHbIE
MPEACTABICHUS O
HpOI/ICXO)K)]eHI/II/I 158
sposrroru CoJtHIa u
3BE3. DTaIlbl )KU3HU
3BE3D

126

Muneunsiit [lyts —
Hama ["anaktuka. Tunst
rajakTuk. Y€pHoie
JIBIPBI B AJIPAX FaJIaKTUK

127

Bcenennas.
Pacmupenue
Bcenennoii. 3akoH
Xaooua. Teopust
Bounbioro B3peIBa.
PenukToBO€ M3NyueHue

128

MacmrabHasi CTpyKTypa
Bcenennoi.
MeraramakTuka

129

Hepeménnsie
po06JIeMbl ACTPOHOMUHU




®U3NYECKHAUN ITIPAKTUKYM

130

duznueckuit
MIPAKTUKYM I10 TEME
"UccnenoBanue
MAarHHATHOTO II0JIS
IIOCTOSIHHBIX
Mar"HuToB' WK
"UccnenoBanue
CBOIICTB
dheppomarueTukoB"
nin "Uccnenosanue

JNEUCTBUS ITIOCTOSHHOTO
MarHuTa Ha paMKy C

TOKOM"

131

dusnueckuit
MIPaKTUKYM I10 TEME
"M3mepeHue cuiisl
Awmnepa" wim
"U3yuenue
3aBUCHUMOCTH CHIIBI
Awmrepa oT cujbl Toka"
unu "OnpeneneHue
MarHuTHON MHIYKIIUH

Ha OCHOBE U3MEPEHHUS
cwiibl Amnepa”

132

duznueckuit
MPAKTUKYM 10 TEME
"NccnemoBanue
SIBJICHMS
3IEKTPOMArHUTHOU




WHIYKIIUU" WK
"Onpenenenue
WHIYKIIAA BUXPEBOTO
MarHuTHOTO HoJist"

1333

Du3nyecKui
MPAKTUKYM TI0 TEME
"UccnenoBanue
SIBJICHUS
CaMOMHIYKIIUHU" WIIN
"Coopka Mmoaenu
ANIEKTPOMArHUTHOTO
reHepartopa"

134

duzndecKuit
MPAKTUKYM TI0 TEME
"N3mepenue nepuoaa
CBOOOTHBIX
KOJe0aHU HUTSHOTO U
MPY>KUHHOTO
MAasTHUKOB"

135

duznueckuit
MIPaKTUKYM I10 TEME
"[IpeoOpazoBanue
SHEPTUU B IPYKUHHOM
MasgTHUKE"

136

duznueckuit
MPAKTUKYM 10 TEME
"ccnenoBaHue
IIEPEMEHHOTO TOKa
yepes MoCIIeI0BaTENbHO
COCIUHEHHEIC




KOH/ICHCATOP, KaTYyIIKY
u pe3uctop" wi
"UccnenoBanue paboThl
HCTOYHHUKOB CBE€Ta

B I[EMTU IIEPEMEHHOTO
TOoKa"

137

Du3nyecKui
MPaKTUKYM I10 TEME
"N3yueHne nmapameTpoB
3BYKOBO BOJIHBI"

138

Du3nyeCcKui
MPAKTUKYM TI0 TEME
"U3mepenue
MOKa3aTest
npeaoMyIeHus cTekia”
unu "l[lonyyenue
M300pakeHUS B

CUCTEME U3 IIJIOCKOTO
3epKaja v JUH3bI"

139

duznyecKui
MIPAKTUKYM I10 TEME
"UccneqoBanue
3aBUCHUMOCTHU
(dboxycHOTO
paccTosHUA OT
BellecTBa (Ha
MIpUMEPE KHUIKHX
nuH3)" Ui
"U3mepenue
(dhoxycHOTO




paccTosiHuA
paccenBaroOIINX
JmH3"

140

dusnueckui
MPaKTUKYM I10 TEME
"Habnronenue

TP PaKINH,
UHTEpPEepeHITNN

Y MOJISIpPU3aluu cBeTa"

141

duznueckuit
MPAKTUKYM TI0 TEME
"Onpenenenne
HMMITYJIbCA W SHEPTUH
PENATUBUCTCKUX YACTHUII
(o doTorpadusm
TPEKOB 3apSKCHHBIX
YaCTHUI[ B MArHUTHOM
nosie)"

142

duznueckuit
MIPAKTUKYM I10 TEME
"U3mepenue
nocrtosHHo# ITnanka
Ha OCHOBE
HCCIIeIOBAHUS
boTorddexra" nnm
"UccnenoBanue
3aBHCUMOCTH CHJIbI
TOKa

4epe3 CBETOAHOM OT
HanpspKkeHus"




143

Du3nyecKuin
MIPaKTUKYM I10 TEME
"HNccnenoBanue cuekrpa
pa3peKeHHOTO
aTOMapHOTO BOJOpO/Jia U
U3MEpPEHHE MOCTOSIHHOM
PunGepra"

144

duznueckuit
MPAKTUKYM TI0 TEME
"UccneqoBanue
paanoakTUBHOTO (hoHA
C HCIOJIL30BaHUEM
no3umerpa’ wim
"U3yuenue
MOTJIONIEeHMs OeTa-
YaCTHII

aIfoMuHuEM "

145

duznueckuit
MPAKTUKYM TI0 TeME
"HalOaroneuus
3BE31HOrO Heba
HEBOOPYKEHHBIM
I7a30M C
HCITOJIb30BaHUEM
KOMIBIOTEPHBIX
MIPUJIOKEHUN IS
onpeneaeHus
MOJIOKCHUS HEOECHBIX
00BEKTOB Ha
KOHKPETHYIO J1aTy:




OCHOBHBIE CO3BE3/11
CeBepHoOro nosymapus
U spKue 3BE3/1b1" WK
"HabmtoieHus B
teneckol JIyHsl,
IIJIAHET, TYMAHHOCTEH 1
3BE3/THBIX

CKOTIEHHH"

Pazgen 6. OBOBIIAIOIIEE ITOBTOPEHUE

146

O6o06menne u
CUCTEMaTU3aIUs
3HaHu#. Posb pusnuku
Y aCTPOHOMHH B
SKOHOMMYECKOH,
TEXHOJIOTHYCSCKOM,
COLIMAJILHOHN U
ATUYECKOH chepax
JIEATEIIbHOCTH YCIIOBEKa

147

O060011eHuEe 1
cUCTEMAaTU3ALUA
3HAHUMN.

Pounb u MmecTo puzuku
U aCTPOHOMUM B
COBPEMEHHOMN HAYYHOH
KapTHUHE MHpa

148

O06o06mIeHNEe 1
CcHUCTeMaTH3aIlus
3HaHuM. Poib
(uznueckoit Teopuu B
(dbopmupoBaHun




MPEJICTaBICHUN O
¢bu3nveckoil KapTHHE
MUpa, MECTO
(bu3n4IecKoi KapTHHBI
MUpa B 001IeM psiy
COBPEMEHHBIX
€CTECTBEHHO-

HaquI)IX
MpPEJICTaBICHUN O
MPUPOJIE

149

O00011eHne
cUCTeEMAaTHU3allus 3HAaHUN
no teMe "Kunematuka"

150

O00011eHue 1
cUCTEMAaTU3alysI 3HaHUU
no teMe "Kunematuka"

151

O0600menue n
CUCTEMaTH3aIus 3HaHUH
mo teme "JInHamuka"

152

O06006111EHNE U
CHCTEMAaTH3aLMs 3HAaHUHI
no teme "CraTuka
TBEpAOTro Tema"

153

O06o06micHuEe U
cHCTeMaTH3aIys 3HaHui
1o Teme "3aKOHEBI
COXpaHEHUs B
MexaHuke"

154

O060011IEHNE U
CUCTEMATHU3ALIUS




3HaHUH 110 TEME
"OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU Teopun"

155

O06o006mieHue U
CHCTEMAaTU3allHs
3HAHUM 110 TEME
"TepMoauHaAMUKA.
TemnmoBble MaIUHLL"

156

O0600menue u
CHCTEMAaTH3alHs
3HAHUH 1O

TeMe "ArperatHbie
COCTOSIHHS BEIIIECTBA.
®dazoBbIe IEpexoabl"

157

O6006mmenue u
cUCTeMaTH3alus 3HaHUI
0 TeMe
"Dnexkrpuueckoe nosie"

158

O06o001menue u
CHCTEMAaTH3aLMs 3HAaHUHI
no teme "IlocTossHHBIN
3JIEKTPUUECKUN TOK"

159

O06006111EH1E U
CHUCTEMAaTH3alys 3HAaHUI
o reme "Toku B
pasnuyHbIX cpepax”

160

O06o06mecHuEe U
CHCTEMAaTH3aLIMs 3HAHUHI
no Teme "MarauTHoe
mone"




PE3EPBHOE BPEMS

161 Pe3epBHbIi ypoK.
O6o06mieHne u
cUCTEeMaTH3alus 3HAaHUN
0 TeMe
"DnexTpoMarHuTHas
UHITyKIus"

162 Pe3epBHbIi ypok.
O06o0menne u
cUCTEMAaTH3aIns 3HaHUI
10 TEME
"MexaHnJecKne
Koneoanus"

163 PesepBHbIi
YPOK.
O0o00mmenue
H
CHCTEMaTH3a
WS 3HAHUU
110 TEME
"DnekTpoma
THUTHEBIE
Konebanus"

164 PesepBHbIN ypoK.
O06o06mIeHNEe 1
CHCTEeMaTH3aIus
3HAHUM T10 TeMe
"MexaHH4ecKHe U
3JIEKTPOMarHUTHbIE
BOJIHBI"




165

PesepBHBIl ypOK.
O0o00611eHNE U
CHCTEeMAaTH3aIns 3HaHUH
no teme "Onruka"

166

PesepBHBIi ypOK.
O06o00mmenue u
cCUCTEeMAaTH3aIns 3HaHUH
1o TeMe "OCHOBEBI

CTO"

167

PesepBHBIi ypoK.
O06o0menue u
cUCTEMAaTH3alys 3HAHUN
110 TEME
"KopnyckynsipHo-
BOJIHOBOM Jtyasinu3m"

168

Pe3epBHbIit ypok.
O06o001enue u
CHCTEMAaTH3aLMs 3HAHUHI
no teMe "dusznka
aroma"

169

PesepBHbIii ypok.
O060011IEHNE U
CHCTEMAaTH3aLMs 3HAHUHI
no teMe "dusznka
aTOMHOTO siipa U
3JIeMEHTapHbIX yacTul'"

170

PesepBHBIN ypOK.
Ob6o06uieHne u
CUCTEeMAaTH3alysl 3HaHUI
10 TeMe "DJIEMEHTBI
actpoduzuxu”




OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

170




YYEBHO-METOANYECKOE OBECITIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» dusuka, 11 kinacc/ KacesinoB B.A., O011ecTBO ¢ orpaHu4eHHOM 0TBETCTBEHHOCTHIO «IPODA»; AkiinoHepHOE 00IIECTBO
«3paTenbeTBO

«IIpocenieHue»

» dusuka, 10 kinace/ KacesinoB B.A., O01iecTBo ¢ orpaHu4eHHON 0TBETCTBEHHOCTHIO «/[PODA»; AKiinoHepHOE 00IIIECTBO
«3naTenbCcTBO

«HpOCBGHIGHI/IG»

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA
®dwuszuka. Yrmyonennsiit ypoBeHb. 10—11 kmaccsl : pabouas mporpamma k imann Y MK B. A. KacesHoBa: yaeOHO-MeTOIUYECKOE

nocobue / B. A. KacestHos, U. I'. BmacoBa. —M. : [Ipoda
2 ®usuka. 10 k1. Yrmyonennsiit ypoBeHsb : yueOHuk / B.A. KacbstHOB. — 5-¢ u3g., ctepeotun. — M. : JIpoda

3 ®usuka. 11 k. Yrmyonennsiit ypoBeHsb : yueOHuK / B.A. KacbsHOB. — 5-¢ u3g., ctepeotnmn. — M. :Jlpoda

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH UHTEPHET



1 http://nsportal.ru - counanbHas ceTb paOOTHUKOB 00pa30BaAHMUS.
2 http://markx.narod.ru/pic/ - ¢pu3zuka B mIKosne.

3 http://festival. Iseptember.ru/articles/ - ¢decTuBanp megaroruueckux wujaeH



«OTKPBITBIA YPOK».

4 http://www.fizika.ru/ - caiT ny1s1 yuurenei GU3MKU U UX YIEHUKOB.
5 http://www.physics.ru/ - MmaTepuasl o pusuke.

6 www . ege .edu.ru - uadopmarmonHbiit nopran EID.

7 http :// school - collection . edu . ru/ - enunas komnekius [{OPoB
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