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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no gu3suKe Ha YpOBHE CpeHEero o0miero oopasoBanus pazpaboTaHa Ha
OCHOBE MOJIOKEHHI U TPEOOBAHMI K pe3yJIbTaTaM OCBOEHHUSI OCHOBHOI 00pa30BaTeIbHON
nporpammel, ipeactaBieHHbIXx B DI'OC COO, a taxxke ¢ yuétoM denepanpHO paboueit
nporpamMmel Bocriutanus 1 KoHuenuuu npenogaBanus yueoHoro npeamera « Pusnkay» B
oOpa3oBarenpHbIX opraHusauuax Poccuiickoil denepannu, peanu3yromnuX OCHOBHBIE
o0pa3oBaTeabHbIE MPOTPAMMBI.

[IporpamMma no ¢u3uke ompezaenseT 00A3aTeNbHOE MNPEIMETHOE COJEpIKAHUE,
YCTaHaBIMBAET PEKOMEHAYEMYIO IIOCIEI0BAaTEIIbHOCTh W3YYEHHs] TEM U Pa3JeioB
y4eOHOro npeaMeTa ¢ y4€ToM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU
y4eOHOro mpolecca, BO3pacTHbIX ocobeHHOocTel oOyuatomuxcs. [Iporpamma no ¢usuke
Aa€T mpeICTaBICHHUE O LIEJAX, COJAEPKaHUM, 001el cTpaTerun 00y4eHus, BOCIIMTAHUS U
pa3BUTHs O0yUarOlUXCsl CpeicTBaMU yueOHoro npeamera «dusuka» Ha yriryoJEHHOM
YpOBHE.

N3yuenue kypca (u3uku yriayOia€HHOrO ypOBHSI MO3BOJSIET peaju30BaTh 3aJaud
po(EeCCUOHAIBHON OPUEHTALIMH, HAMPABIECHO HA CO3JaHUE YCIIOBUU ISl MPOSIBICHUS
CBOMX HHTEJUIEKTyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEN KaXKIbIM OO0Yy4YarolUMCs,
KOTOpbIE  HEOOXOIMMBI  JJii  OPOJOJDKEHUs  OOpa3oBaHMs B OpPraHM3ALUAX
npodeCCUOHAIBHOTO ~ O00pa3oBaHUs MO  Pa3IMYHBIM  (PUBUKO-TEXHUYECKUM U
MHXEHEPHBIM CIIEHHUATLHOCTSIM.

B mporpamme mo Qusuke omnpenensroTcs IMJIaHUPYyEMble Pe3yJbTaTbl OCBOEHUS
Kypca (U3MKM Ha YpOBHE CpeAHero oOmero o0pa3oBaHUS: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, TPpeIMETHBIE (Ha yriTy0s€HHOM ypoBHE). HayuHo-MeTononornueckoi
OCHOBOI 17151 pa3paboTKu TpeOOBaHUH K JIMYHOCTHBIM, METAIIPEIMETHBIM U IPEIMETHBIM
pe3ysipTaTaM 00ydaroluXcs, OCBOMBIIUX IporpaMmy 1o (u3MKe Ha YPOBHE CPEAHETO
oOuiero oOpa3oBaHUsl Ha yriyOJEHHOM YPOBHE, SIBISIETCS CHUCTEMHO-AESITEIbHOCTHBIM
MOAXO/.

[Iporpamma 1o gu3rke BKIIOYAET:

IJIaHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (PU3MKH Ha yTri1yOIEHHOM YPOBHE, B TOM
YyCIie MPEAMETHBIE PE3YNIbTATHI IO FO1aM 00yUYEHUS;

cojiepkanue yueOHoro npeamera «dusukay 1mo rojam oOy4eHusl.

[Iporpamma no gpu3uke UMEeT TPUMEPHBIN XapaKTep U MOXKET ObITh UCIOJIb30BaHA
YUHUTEIAMHU (PU3UKH IJI51 COCTaBJICHUS] CBOMX Pab0UYUX MPOTPaAMM.

[IporpamMma 1Mo ¢u3uMKe HE CKOBBIBAE€T TBOPYECKYI0 HMHUIIMATUBY YUWUTEIEH U
MIPEAOCTABIIIET BO3MOXKHOCTH JUIsl pE€aln3alii PA3IMYHbIX METOAUYECKUX MOAXOA0B K
npenojaBaHui0 (QU3MKA Ha yrayOJIEHHOM YPOBHE TIPU YCJIOBHUHM COXpPaHEHUS
00s13aTeIbHON YacTH COJIepPKaHus Kypca.

duszuka Kak Hayka 0 HambOosiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B KayeCTBE
y4eOHOro mpeaMeTa B LIKOJIe, BHOCUT CYHIECTBEHHBIM BKJIaJl B CHUCTEMY 3HAHHUU 00
okpyxatomeM wmupe. IIkonbHBIM Kypc (U3MKM — CHCTEMOOOpPa3yIOmUi IS
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3UYECKHE 3aKOHBI JIEKAT B
OCHOBE TMPOIIECCOB M SBJICHHUM, H3y4yaeMbIX XUMUEH, Ouonoruen, (U3NIECKOu
reorpadueil u actpoHomuen. Vcrnonb30BaHNEe U aKTUBHOE NMPUMEHEHHE (PU3NUYECKUX
3HAaHUU OTIPEETINIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOIHM B chepe



SHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIyYEHHS HOBBIX MaTe€pUalOB C
3aJJaHHBIMU CBOMCTBaMu. M3yueHue pu3nKku BHOCUT OCHOBHOM BKJaa B (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHHBI MHUpa o0O0ydaromerocs, B (OPMUPOBAHHUE YMEHUU
MPUMEHATH Hay4YHbI METOJI MIO3HAHUSI IPY BBIIIOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAHUM.

B ocHOBY Kkypca (pu3uku Ha ypOBHE CpeqHero oOmero oopa3oBaHus MOJIOXKEH P
UJel, KOTOPbIE MOXKHO paCCMaTpPUBATh KaK IPUHIIUIIBI €0 MOCTPOEHUS.

Hoea wuenocmmnocmu. B COOTBETCTBUM C HEH Kype SBISIETCS JIOTHYECKU
3aBEpUIEHHBIM, OH COACPKUT MaTepHall U3 BCEX pa3lenoB (PU3MKHU, BKIIOYAET Kak
BONPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoesn cenepanuzayuu. B cooTBeTCTBUY C HEW MaTepual Kypca GU3UKU 00bEeTUHEH
BOKpPYr (Qu3nyeckux Teopuidl. Benymum B Kypce sBisercs (HOpMHpPOBaHHE
IIPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEPHH, BEIIECTBE U I10JIE.

Hoea cymanumapuzayuu. EE peanusanus nOpeanonaraeT MCHOJb30BAHUE
I'YMaHHTAPHOTO MOTeHIMaa (PU3MIECKON HAyKH, OCMBICICHUE CBSI3U Pa3BUTUS (PUBUKHU
C pa3BUTHEM OOLIECTBA, a TaKXE C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
AKOJOTUYECKUMH MPOOIEMaMHU.

Hoea npuxnaounon nanpasiennocmu. Kypc ¢buzuku yriayOa€HHOTO ypOBHS
MPEANOaraeT 3HAaKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJIOTUYECKUX
IIPUJIOKEHUN W3YyYECHHBIX TEOPUU U 3aKOHOB. [Ipm 3TOM paccMarpuBaroTCs Ha YpOBHE
OOIMX NPEICTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoes 3konozuzayuu pean3yeTcst HOCPEICTBOM BBEACHUS AIIEMEHTOB COJIEpKaHUS,
MOCBSIIEHHBIX SKOJIOTMUECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
pa3BUTHEM TEXHHKU W TEXHOJOTHH, a Takke 00CyXJIeHHus MpoOJjeM paluOHAIBHOTO
MIPUPOIONIOIB30BAHUS U KOJOTUUECKON O€30MaCHOCTH.

OcBoeHHEe coaepKaHusl MporpamMmbl MO (PU3UKE JOKHO OBITh MOCTPOEHO Ha
NPUHILIUIIAX CHUCTEMHO-JEATENbHOCTHOrO nonaxona. [ns ¢usukm peanmzanus 3THUX
NPUHIUIIOB 0a3upyeTcsi Ha HCIOJIb30BAHUU CAMOCTOSITENBHOTO JKCIEPUMEHTA KAk
MOCTOSTHHO JIeUCTBYIoIero (pakropa yueobHoro npoiecca. s yrmyOoi€HHOro ypoBHS —
3TO CHUCTEMa CaMOCTOSATEIbHOTO YYEHUYECKOTO 3KCHEPUMEHTA, BKJIHOYAIOUIETO
(pOHTANIbHBIE YYEHUYECKHE OIBITHI P U3YYEHUH HOBOIO MaTepualia, J1abopaTopHbIE
paboTel M paboThl mMpakTUkyma. [Ipu STOM BO3MOXHBI JBa croco0a pean3aluu
¢u3nueckoro npakTukyMa. B mepBom citydae npakTUKyM MpoBOAMUTCS JIMOO B KoHILEe 10
u 11 knaccos, 1160 mocie MepBoro U BTOPOro MOJIYroAui B KaXKIOM M3 3TUX KJIACCOB.
Brtopoii cioco6 — 910 mHTErpanys padoT MpakTUKyMa B CUCTEMY J1abOpaTOPHBIX pabdoT,
KOTOpBIE IPOBOASATCA B Mpoliecce u3ydeHus pasaena (temsl). [Ipu atom mox paboramu
MIPAaKTUKYMa MOHUMAETCS CaMOCTOSTEIBHOE HCCIEAOBAaHUE, KOTOPOE MPOBOAMUTCS IO
PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BHIa O€3 MOLIArOBOM HHCTPYKITUH.

B nporpamme no ¢u3uke cuctemMa yueHHUYECKOTO 3KCIEPHUMEHTA, J1a00paTOPHBIX
paboT M MpakTUKyMa MpeJCTaBlIeHAa €IUHBIM IepeuHeM. BbiOop TeMaTuku Juis 3TuX
BHUJIOB  YUYEHHMYECKHX  MpPAKTUYECKUX  pPabOT  OCYHIECTBISETCS  y4aCTHUKaAMHU
00pa3oBaTeNbHOTO MPOIEcca UCXOAS U3 0COOEHHOCTEW MOYPOUHOIO IUIAHMPOBAHUS U
ocHaileHust kabunera ¢usuku. [Ipu 3ToM obecnieunBaeTcsi OBIAAEHUE 00YUYAIOIIUMHUCS
YMEHUSMHU TPOBOJUTH MPSMbIE U KOCBEHHBIE U3MEPEHUs, UCCIIECOBAHUS 3aBUCUMOCTEMN
(U3MYECKUX BEJIMYMH U TOCTAHOBKY OIIBITOB I10 MPOBEPKE NMPEATIOKEHHBIX THIIOTES.



Bonbioe BHUMaHUE yenseTcs perieHnIo pacuETHRIX M Ka4eCTBEHHBIX 3a1ad. [Ipu
ATOM JIJIA PACYETHBIX 3aJ1ay MPUOPUTETOM SIBIISTFOTCS 3a/1a4u C SIBHO 3aJ]aHHOW M HESBHO
3alaHHON (PU3NYECKOW MOJIEIbIO, MO3BOJIIONINE MPUMEHSATh HM3yYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3jena Kypca, TaKk U HHTErpUpysi MIpUMEHEHHE 3HAaHUT
W3 pa3HBIX pasnenioB. [ KadeCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
0o0BsICHEHHE/MPE/ICKa3aHue TPOTEKaHUS (U3MUECKUX SBJICHWA W TPOIECCOB B
OKpYXalolel >KU3HU, TpeOyromue BblOOpa (GU3MUECKOW MOJAENU I CUTYalUH
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpeboBanusiMu PI'OC COO k maTepHabHO-TEXHUYECKOMY
oOecrieueHnt0 y4eOHOro mporecca Kypc (U3MKU YriayOJEHHOTO YpOBHA Ha YPOBHE
CpelHero o01Iero o0pa3zoBaHus JOJKEH U3y4aThbCsl B YCIOBUSAX MPEIMETHOTO KaOUHETa.
B xabunere puszuku 10KHO OBITH HEOOXOAMMOE JabopaTopHOE 000pyJOBaHUE IS
BBITIOJIHEHUSI YKA3aHHBIX B IIPOrpaMMe 1Mo (GU3HKE YICHUYECKUX OMBITOB, JIA00PATOPHBIX
paboT 1 paboT MpakTUKyMa, a TAKKe JEMOHCTPAIIMOHHOE 000py0BaHNE.

JlemoHCTpannonHoe obopyaoBanue (HopMUpyeTcs B COOTBETCTBUU C TPHUHIITMIIOM
MUHAMAJIGHOH JOCTaTOYHOCTH M OOECMeYMBaeT IIOCTAHOBKY IIEPEYMCIICHHBIX B
mporpamMme 1Mo (U3UKE KIIOYEBBIX JEMOHCTpAIMi ISl WCCIICIOBAHUS HM3y9aeMbIX
SIBJICHHH W TIPOIIECCOB, IMIUPUICCKUX U (PyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYCCKUX
IIPUMEHEHUU.

JlabopaTopHoe o00oOpyqoBaHME JUJII  YYCHHMYECKHUX  NPAKTUYECKUX  paboT
dbopmupyeTcsi B BUIE TEMATUYECKUX KOMIUIEKTOB U 00ECIIEYMBACTCA B pacu€Te OJHOTO
KOMILJIEKTa Ha JBYX OOydaloluxca. TeMarnueckue KOMILIEKTH JabopaTOpHOTO
000pyI0BaHUS TOJKHBI OBITh TOCTPOCHBI HA KOMIIJIEKCHOM HCIIOIh30BaAHUH aHAJIOTOBBIX
U 1U(pOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHUCTEM B BUIE
1M poBBIX Ta0OpPATOPHUH.

OCHOBHBIMHU TIEJIIMHU HU3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISFOTCS:

dbopMHupoOBaHE MHTEpPECa W CTPEMJICHHS OOYyJaronuXcs K HAYYHOMY H3y4YEHHUIO
MIPUPOJIBI, PA3BUTHE UX MWHTEIUICKTYATbHBIX U TBOPUYECKUX CITOCOOHOCTEH;

pa3BUTHE TPEJACTABICHUH O HAYyYHOM METOJE TO3HAaHUSA U (OPMHPOBAHUE
MCCJIEIOBATEIIHCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpOBaHWEe HAYYHOTO MHPOBO33PECHHSI KaK pe3yjabTaTa H3yYCHHUS OCHOB
CTPOSHUS MaTepuu U PyHIaMCHTATBHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHUe YMEHUN OOBSCHATH SIBJICHHUS C HCIOJb30BaHHEM (PU3MUESCKUX
3HAHWI ¥ HAYYHBIX JOKA3aTeIbCTB;

dbopMupoBaHre TpEACTaBICHUN O poiau (U3UKA I Pa3BUTHS  JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEJCTABICHUN O BO3MOXKHBIX cdepax Oymaymieir mnpodeccrnoHaIbHON
JeSITeTbHOCTH, CBA3AHHBIX C (PU3UKOM, TOATOTOBKA K JAJIbHEUIIIEMY O0yUYE€HUIO B 9TOM
HaIpaBJICHUMU.

JlocTmkeHne STUX IieNield 00ecreynBaeTCsl pPEIIeHHEM CIEAYIOIUX 3a1ad B
npoIiecce n3yueHus Kypca GU3uKu Ha YpOBHE CpeIHEro o0I1ero oopa3oBaHus:

OpuOOpEeTeHHEe CUCTEMbl 3HaHUM 00 O0O0mWUX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TCOPHUAX, BKIIIOYAS MEXaHUKY, MOJIEKYIIPHYIO (DH3UKY, 3JIEKTPOAMHAMUKY,
KBaHTOBYIO (PU3UKY U 3JE€MEHTHI aCTPOPU3UKHU;



dbopMHupOBaHWEe YMEHHA MPUMEHSATH TEOPETUYECKUE 3HAHUA IS OOBSICHEHUS
GU3MYECKUX SBJICHWA B TPUPOAEC © JJIA TPHUHATUS TPAKTUYCCKUX PEIICHUH B
MOBCEHEBHOM JKH3HM;

OCBOEHHE CIOCOOOB pEIICHMS Pa3IMYHBIX 337ad C SBHO 33JaHHON (U3MYECKOI
MOJEJIbIO, 3a/a4, OAPa3yMEBAIOLIUX CAMOCTOSATEIBbHOE CO3/1aHNE (PU3NYECKON MOJIENH,
aJICKBAaTHOM yCIIOBUSAM 33Ja4M, B TOM YHCJIE 3a]1a4 HH)KEHEPHOT'O XapaKTepa;

NoHUMaHue GU3NUECKUX OCHOB M MPUHIIUIIOB JIEHCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPEIy;

OBJIAJICHUE METOJaMU CaMOCTOSITEJIbHOTO IUJITAHUPOBAHUS W IPOBEICHUS
(GU3MYECKUX SKCIEPUMEHTOB, aHAIN3a M UHTEpIpeTalui UHPOpMallUU, ONPEACICHUS
JIOCTOBEPHOCTH MOJTYUYEHHOTO Pe3yJIbTaTa;

CO3JlaHME YCJIOBMM Ui Pa3BUTHUS yMEHUH MPOEKTHO-UCCIEI0BATEIbCKOH,
TBOPYECKOU JIESITENBHOCTH;

pa3BuTHE HHTEpeca K cdepam npodhecCUOHATBHOU IeATEIbHOCTH, CBSI3aHHOM C
(bu3uKoN.

B cootBerctBun ¢ tpedoBanussMu GI'OC COO yrinyOn€HHBIM ypOBEHb U3YUECHUS
yueOHoro npeamera «Du3nka» Ha YpPOBHE CpeHEro o01iero 0opa3oBaHus BHIOUpaETCS
OoOy4aronIMMuUCs, UIAHUPYIOMIMMH TPOJOHKEHHE 00pa30BaHUs MO CHEUATbHOCTAM
(hU3UKO-TEXHUUECKOTO MPOhUIIA.

Ha wusyuenune ¢usuku (yriayOia€HHBIM ypOBEHb) Ha YPOBHE CPEIHEro OOIIEro
oOpazoBanus orBoutcs 340 vacos: B 10 kimacce — 170 yacos (5 yacoB B Hezento), B 11
kiacce — 170 yacoB (5 4acoB B HEJEIIO).

[Ipenaraemsliii B mporpamme 1o Gpu3uke rnepevyeHn Ja00paTOPHbIX U MPAKTHUECKUX
paboT SABISETCS PEKOMEHIOBAHHBIM, YUHUTEIIb JIeJIaeT BEIOOP MPOBeIeHUS 1a00paTOPHBIX
paboT U OMBITOB C YYETOM HHIUBHUIYATBHBIX OCOOEHHOCTEHN 00yUYaromuxcs.



COILEPKAHUE OBYUYEHUASA
10 KITACC

Pa3znes 1. HayuHblii MeTO NO3HAHNSI IPUPOBI.

Ouszuka — (pyHaameHTambHas Hayka o mpuponae. HayuHwlii MeTo] MO3HAaHUA U
METO/IbI UCCIICTOBAHNS (PU3NUECKHUX SBIICHUN.

OKCHepUMEHT W TeOopus B TIporecce IMO3HaHWs Tpupoasl. Habmrogenue wu
HKCIIEPUMEHT B (pU3HKe.

Croco6bl  m3MepeHusi (U3MYECKUX BEIMYMH (QHAJIOTOBBIE U IU(POBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpenrHocT U3MEpeHU PU3NUECKUX BETUYUH (a0COIIOTHAS U OTHOCUTEIbHAS).

MopenvupoBanue (U3MYECKUX SBICHUM M TPOLECCOB (MarepuaibHash TOYKa,
a0COJIOTHO TBEPJOE TENO, HlIealibHAs KUJKOCTh, WJCATbHBIA ra3, TOYCUHBIH 3apsn).
I'unote3a. ®U3nyeCKUil 3aK0H, T'PAHUILIBI €r0 NPUMEHUMOCTU. Pr3nyeckas Teopusl.

Ponb u Mmecto ¢puzuku B GopMUPOBAHUN COBPEMEHHON HayYHOU KapTHUHBI MUPA, B
MPaKTUYECKOM AESITEIbHOCTHU JIOAEH.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

N3Mmepenne cuiibl TOKa U HAMPSDKEHUS B IEMU MOCTOSHHOTO TOKAa MPU TOMOIIHU
aHAJIOTOBBIX U ITU(PPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LU(poBoi mnabopatopued no ¢usuke. Ilpumepsl u3MepeHus
(hU3MYECKUX BEIUYUH MPU MOMOIIU KOMIBIOTEPHBIX JATYUKOB.

Paszpnes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBmxkeHne. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMXKEHUs. CucTteMa
OTCYETA.

[Ipsimast 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MaTepralibHOM TOYKHU, €r0 MPOEKIIMU HAa OCU CUCTEMBI KOOPJUHAT.
TpaekTopus.

[lepemenienune, CKOpOCTh (CpeHsAs CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE
MaTepUAIbHOM TOYKH, MX TMPOCKIMH Ha OCH CHUCTeMbl KoopjauHat. CloxeHue
IIEPEMEILIEHUH U CIIO)KEHHE CKOPOCTEM.

PaBHOMEpHOE W PABHOYCKOPEHHOE MPSIMOJIMHEMHOE IBWXEHHUE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHUS U IMYyTU MaTEpPHAIbHOM TOUKHM OT BPEMEHU U HX
rpauKu.

CBobOomHOoe majaeHUE. YCKOpeHHE CBOOOJHOrO mnajeHus. JIBWKeHHe Tera,
OpOIIIEHHOTO MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAWHAT, CKOPOCTH U YCKOPECHUS
MaTepUaIbHONU TOYKU OT BPEMEHHU U UX rpaduKH.

KpuBonuuennoe nuxeHue. JIBUKEHME MATEPUAIBHOM TOYKH IO OKPYKHOCTH.
VYrnoBas u nuHeHas CKOpocTh. Ileprnoa u yactora obpameHus. L{leHTpocTpeMuTenbHOE
(HOopMasibHOE), KacaTelbHOE (TAaHTECHIIMAIbHOE) W TOJHOE YCKOPEHUE MaTepuaibHOU
TOYKH.

TexHuyeckue yCTpOWCTBAa U TEXHOJOTUYECKUE MPOIECCHl: CIUAOMETP, IBHKECHUE
CHapsI/I0B, LIETIHBIE, IIeCTepEHYAThIE U PEMEHHBIE MTEpeAaun, CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.



Mopenp cucteMbl OTCUETA, WLTIOCTPAlUs KHHEMAaTHYECKUX XapaKTEPHCTHK
JIBUYKEHUSL.

CnocoObl uccie10BaHusl IBUKEHUM.

Nnmroctpanus npeaenbHoro nepexo1a U N3MEpPEeHHEe MTHOBEHHON CKOPOCTH.

[IpeoOpazoBanue ABUAKEHUN C UCTIOJIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKeHHOM IIPOCTPAHCTBE.

HaGnronenue paBuxkeHust Teia, OpOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY W
TOPU30HTANBHO.

Hanpasnenue CKOpoCcTH pu ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHUEe nyTell, TPAEKTOPU, CKOPOCTEN NBHKEHHUS OJHOTO M TOTO K€ TEJa B
pPa3HBIX CHUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3yyeHne HEPaBHOMEPHOTO JBW)XEHHUS C LEJIbI0 ONPEIEICHUS MIHOBEHHOMN
CKOPOCTH.

N3mepeHne ycKopeHusi Npu MNPSIMOJIUHEHHOM pPABHOYCKOPEHHOM JIBMXKCHHH I10
HaKJIOHHOW IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTY TyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUU.

N3mepenne yckopeHHs CBOOOJHOIO NaAeHUS (PEKOMEHJOBAaHO HCIOJIb30BAHUE
1udpoBoii 1abopatopun).

N3yuenue ABM>KEHUS Tesa, OPOLIEHHOTO TOpU30HTalbHO. [IpoBepka rumoressl o
IIPSAMOM IPOIOPLMOHAIBHON 3aBUCUMOCTH MEXKIY NAJIBHOCTBIO IMOJETAa M HAYAJIBHON
CKOPOCTBIO TeJIa.

N3yueHue ABMKEHUS TENA 110 OKPYKHOCTH € ITOCTOSITHHOW 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MEpUOJa OOpaleHUs] KOHHYECKOTr0 MasiTHUKA OT €ro
IapaMeTpoB.

Tema 2. lunamuxa.

IlepBbiii  3akoH Hprotona. HHepuumaneHble cuctembl orcuéra. [IpuHiun
oTHocuTenbHOCTH [anunes. HeuHepuuanbHble cHCTEMBbl OTCU€Ta (OMpelETeHUE,
MIPUMEDPBHI).

Macca tena. Cuna. [IpyHuun cynepno3unuu cui.

Bropoii 3akon HproToHa 1151 MaTepuaibHON TOUKH.

Tpernii 3ak0oH Hpr0TOHA JIs1 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHHSA. DKBHBAJIEHTHOCTh I'PABUTALMOHHOW W WHEPTHOU
MaccChl.

Cuna TskecTd. 3aBUCUMOCTb YCKOPEHHsI CBOOOJHOTO MaJeHHsI OT BBICOTHI HaJ
MOBEPXHOCTHIO MJIAHETHI M OT reorpaduueckoi MUpoThl. [[BrxkeHre HeOECHBIX T U UX
cnyTHUKOB. 3akoHbl Kemiepa. IlepBas kocmMudeckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, ABMXKyIerocs ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe tpeHue. Cuiia TpEHHSI CKOJIBKEHHUSI U CUJIa TPEHUS MOKOA.
Koaddumment tpenus. Cuiia conpoTUBIICHUS TPU JBUKEHUU TeJa B KUAKOCTH WM Tas3e,
e€ 3aBHUCHUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JABUKCHHUSI.

Hasnenue. ['mapocrarnueckoe nasienue. Cuiia Apxumena.

TexHuyeckue ycTporcTBa U TEXHOJIOTUYECKHUE MPOLECCHI: MOIUITHUKH, IBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB.



Jlemoncmpayuu.

HaGnronenue nBWKEHHWS T B WHEPIUATBHBIX M HEHMHEPIHMAIBHBIX CHCTEMax
OTCUETA.

[IprHIMI OTHOCHUTEIBHOCTH.

Kauenne nByX HMIMHAPOB WM MIAPOB PA3HOW MACCHI C OJJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEIIbHO HEMHEPIIMAIBHOW CUCTEMBI OTCUETA.

CpaBHEHHE pPABHOACHCTBYIOIIEH MPUIOKEHHBIX K TENy CHUJ C HPOU3BEICHHEM
Macchl TeJla Ha €ro YCKOPEHHE B MHEPUUAIbHOM CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YIbTATE B3aUMOJICUCTBUS TEI.

N3MmepeHne macc o B3auMOJIEVCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIbEME U MAICHUU.

[leHTpoOEKHBIE MEXAaHU3MBI.

CpaBHEeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3mepenne paBHOACHCTBYIONIEH CHUJI MpU JABMKEHUM OpycKa IO HaKJIOHHOW
TTOCKOCTH.

[TpoBepka runoTe3sl 0 HE3ABUCUMOCTH BPEMEHH JBIXKEHUSI OpyCcKa MO0 HAKJIOHHOU
TTIOCKOCTH HA 33JIaHHOE PACCTOSIHUE OT €r0 MacCCHhI.

HccnegoBanne 3aBUCUMOCTH CHJI  YIIPYTOCTH, BO3HUKAKOIIUMX B IIPYKUHE U
PE3UHOBOM 00pasiie, OT uX JAehOopMaIIiH.

N3ydyeHne IBUKEHUS CUCTEMBI TEN, CBA3aHHBIX HUTBIO, IEPEKUHYTON Uepe3 JErKUi
OJI0K.

N3mepenne kodpduiimeHta TPEeHHS MO BEIWYUHE YIJIOBOTO Kod(duimenta
3aBUCHUMOCTH Frp(N).

UccnenoBanune aBukeHus Opycka IO HAKJIOHHOW IUIOCKOCTH C TEPEMEHHBIM
KO3(PUIIMEHTOM TpEHUS.

N3yuenue nBrukeHuUs rpy3a Ha Bally C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomoTHO TBEpIoe Teno. [locTynarenbHoe U BpalaTeIbHOE ABUAKEHNUE TBEPIOTO
Tena. MOMEHT Ccuibl OTHOCUTEIBHO OcCU BpamieHus. llnewo cuibl. CrnoxeHue CHil,
MPUJIOKEHHBIX K TBEpAOMY Teiry. LIeHTp TskecTu Tena.

Y ciioBusl paBHOBECUS TBEPAOTO TENA.

YcroitunBoe, HeyCTOMYNBOE, O€3pa3TMIHOE PABHOBECHE.

TexHuueckne yCTPOMCTBA M TEXHOJOTHMYECKUE IPOLECCH:  KPOHIITEHH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKLIHH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

HccnenoBanue yciioBuid paBHOBECHUS TBEPIOTO TeJla, UMEIOIIETO OCh BPAILICHUS.

KoHcTpyrnpoBaHne KpOHIITENHOB M PaCUET CUII YIPYTOCTH.

N3yyenue ycTOMUYMBOCTH TBEPAOTO TEJA, UMEIOUIETO TUIOIAAb OIOPHI.

Tema 4. 3axonvl coxpanenus ¢ Mexanuke.



NMnynbec MaTepHalbHOW TOYKH, CHUCTEMBI MaTepualbHbIX To4eK. LleHTp Mmacc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBKEHUU LIEHTPa Macc.

NMnyibe CHITBI 1 U3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXpAaHEHHS UMITYJIbCA.

PeaxtnBHOE nBMXEHUE.

MoMeHT nmnysibca MaTepuaibHOM TOUKM. [IpeacraBnenne o CoxpaHEHMM MOMEHTA
UMITYJIbCA B [ICHTPAJIbHBIX MOJISX.

PaGora cunbl Ha MaJoM M Ha KOHEYHOM IiepeMenieHuH. ['paduueckoe
IpeICTaBI€HNUE PA0OTHI CUIIBI.

MoIIHOCTb CHUIIBI.

Kunernueckass »oHeprus MarepuaipHOM Touku. Teopema 00 H3MEHEHUHU
KMHETHYECKOW SHEPTUH MAaTepUaIbHOU TOUKHU.

IloreHnnanbHBlE W HENOTEHUMANbHbIE Cuibl. [loTeHnuManbHas  dHeprus.
[loTeHumanbHass BHeprus ynpyro aedopMHUPOBaHHOM mpykuHbL. [loTeHnmanbHas
DHEPrus Tejla B OJHOPOJHOM TPAaBUTAMOHHOM Moje. [loTeHnnanbHas sHeprus Tena B
I'PaBUTAILMOHHOM I10JIE€ OJJHOPOAHOTO MIapa (BHYTpHY U BHE mapa). Bropas kocMuueckas
CKOpOCTb. TpeThsl KOCMUYECKAS] CKOPOCTb.

CBsi3b paOOThl HEMOTEHUUATBHBIX CHJI C M3MEHEHHEM MEXAHWYECKOW 3HEpruu
CUCTEMBI TeJI. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyu Uil MOCANBbHOM JKUJIKOCTHM KAaK CIEACTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKON YHEPTUH.

TexHuyeckre yCTPOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: JBHXKCHUE PaKeT,
BOJIOMET, KOTIEP, MPY>KUHHBIA MUCTOJIET, TUPOCKOI, (PUTYpHOE KaTaHHWE HAa KOHbKaX.

Hemoncmpauuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

N3mepenne MOIIHOCTY CHUJIBI.

W3meHeHue sHepruu Tena Mnpu COBEPILIEHUN PabOThI.

B3anmubie npeBpalieHuss KHHETHYECKOW M TOTEHIUAIBHON SHEPTUM IIPU IEUCTBUU
Ha TEJIO CWJIBI TSPKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu Mpu CBOOOHOM MaJICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomuol, nPAKMUKyMm.

N3mepenne nmnyiibea Tena o TOpMO3HOMY ITyTH.

W3mepenue cuiibl TSIru, CKOPOCTU MOJAEIHN 3JIEKTPOMOOUIIS U MOUTHOCTHU CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanue cCoOXpaHeHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJCHCTBHM.

N3mepenne KHHETUYECKOM YHEPTUM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHeHHE HM3MEHEHHUS MOTEHUMAIbHOM HHEPruM MPYKUHBI C pabOTON CHIIBI
TPEHHUSL.

Onpenenenre padoThl CUITBI TPEHUSI TPU ABUKEHUH Tea 0 HAKJIOHHOW MIIOCKOCTH.

Paszges 3. MousiekyisipHasi pU3NKA ¥ TEPMOJAUHAMMKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU MeopulU.

OCHOBHBIE MOJIOKEHUSI MOJIEKYIIsIpHO-KUHeTHUeckoi Teopun (MKT), ux omnbiTHOE
o0ocHoBanue. Juddysus. bBbpoyHOBckoe nBHKeHHE. XapakTep MABWXKEHUS U



B3aMMOJICHCTBUS YaCTUIL] BellecTBAa. MOIenu CTpOEHNUs Ta30B, JKUAKOCTEN U TBEPBIX TEI
1 00BsICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATHX Mojiesieil. Macca u pa3Mepsl MOJIEKYIT
(atomoB). KonuuectBo BemectBa. [loctosiHaass ABorapo.

TennoBoe paBHOBecue. Temmeparypa u cnocoObl €€ wusMepenus. I[llkana
temneparyp Llenbcus.

Mopenps uaeanbHOroO rasa B MOJIEKYJSIPHO-KMHETHYECKOM TEOPHUM: YAaCTHILBI T'a3a
IBIKYTCS XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

l'azoBble  3akoHBI.  YpaBHeHHe  MenaeneeBa—Kianeiipona.  AOcosroTHas
temriepatypa (mkana temmnepatyp KenbBuna). 3akon [lanpTona. M3ompoiieccsl B
UJCaIbHOM Ta3e ¢ MOCTOSTHHBIM KOJMYECTBOM BelllecTBa. ['paduueckoe npeacraBicHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MEXIYy JNABJICHUEM M CPEOHENW KMHETUYECKOW SHEPIHEl MOCTYIATEIbHOTO
TEIJIOBOTO JIBMXKEHUSI MOJIEKYJI UJI€aIbHOTO ra3a (OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO-
KUHETUYECKOW TEOPUHU UJICATIbHOTO Ta3a).

CBsi3p  a0CONIOTHOM TeMmepaTypbl TEPMOJAMHAMUYECKOM CHUCTEMBI CO CpeaHei
KMHETUYECKOW SHEPTUEH MMOCTYNATEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHuyeckre ycTpoucTBa U TEXHOJIOTHYECKHUE MPOIIECCHI: TEPMOMETP, OapoMeTp,
ITOJIy4YE€HHE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu IBUKEHHUS YaCTUI] BEILIECTBA.

Mogenb GpOyHOBCKOTO JIBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Hubdy3ust KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHre MOIEKYIIL.

Mojenu KpUCTAUIMYECKUX PEUIETOK.

HabGnronenue u vcciienoBaHuE U30MPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmuKym.

HccnenoBanue npouecca yCTaHOBJICHHS TEIJIOBOTO PAaBHOBECHUS NP TEIJIO00OMEHE
MEXAY rOpsiueid U XOJOAHOM BOJIOH.

N3yyenue H30TEpMUYECKOrO0 Tpouecca (PEKOMEHIOBAaHO  HUCIOJIb30BAaHUE
uudpoBoit 1adbopaTopun).

N3yuenue n30X0pHOro mnpoiiecca.

N3yuenune nzobapHOTO Mporiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmoaunamuueckass (T/]) cucrema. 3anaHWe BHEIIHUX  YCIOBUH st
TEPMOJAVMHAMUYECKON CHUCTEMBbl. BHemHne u BHyTpeHHHE mapamerpbl. llapameTpsl
TEPMOJMHAMUYECKON CHCTEMBbI KaK CpPEJHUE 3HAYEHUS BEIMYMH, OMUCHIBAIOIMINX €€
COCTOSIHME Ha MUKPOCKOITUYECKOM YPOBHE.

Hynesoe Hayajo  TEPMOJAUHAMHUKHU. CamonponsBoibHas  pejlaKcanus
TEPMOJIMHAMUYECKON CUCTEMBI K TETJIOBOMY PaBHOBECHIO.

Mogenb uaeanbHOrO ra3a B TEPMOJUHAMUKE — CHCTEMA YPAaBHECHWM: YpaBHEHHUE
MenpaeneeBa—Kianelipona # BBIpAXKEHUE [JI1 BHYTPEHHEH SHEPTUHU. Y CIOBUS



MIPUMEHUMOCTH 3TON MOJEIU: HU3Kasi KOHIIEHTpAaIUs YacTUIl, BICOKHE TEMIIEPATYphI.
BripaykeHue 11 BHyTpEHHEN YJHEPTUM OJJHOATOMHOTI'O UICAJIBHOIO Iasa.

KBazucrarnueckue 1 HECTATUYECKHE MPOLIECCHI.

OnemeHTapHas paboTra B TepMoAMHAMHKE. Brrumcienue paboTel mo Tpaduky
npoiiecca Ha pV-auarpamme.

Teronepeaayda Kak cioco0 U3MEHEHUS! BHYTPEHHEN SHEPTUHA TEPMOAMHAMUYECKOMN
cucteMbl 0e3 coBepiieHust padboThl. KOHBEKIIMSA, TENMIONPOBOIHOCTh, U3TyUEHHUE.

KonnuectBo TennoTel. Temno€MkocTs Tena. Y aenbHas U MOJISIpHAs TEMIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maiiepa. YaenpHas TeIUIOTa CropaHus ToruiMBa. Pacyér
KOJIMYECTBa TEIUIOTHI IpH Terionepenaye. [lonstre 06 annadbaTHOM mpolecce.

IlepBblii 3aKOH TEpMOJIMHAMUKHU. BHyTpeHHsAs sHeprus. KonuuecTBO TEIIOTHI U
paboTa KaKk Mepbl U3MEHEHUS! BHYTPEHHEHW SHEPTUH TEPMOAMHAMUYECKON CHCTEMBI.

BTopoli 3ak0H TEpMOJIMHAMUKH [ PAaBHOBECHBIX MPOILIECCOB: YEpE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOM CHUCTEMBbI MPOXOJUT E€IUHCTBEHHAS
aguabarta. AOCONIOTHAs TeMIiepaTypa.

BTopo#i 3aKOH TEpMOAMHAMHKHU JJII HEPABHOBECHBIX IPOLIECCOB: HEBO3MOKHO
nepenaTh TEIIOTY OT 0oJiee XOJIOJHOIO Tejla K 0osiee HarperoMmy 0e3 KOMIIeHCAIlUu
(Knay3uyc). Heo6paTuMOCTh IPUPOIHBIX MTPOIIECCOB.

[Tpunnune! necteus TerioBbix MamuH. KT/,

MaxkcumansHoe 3HadeHue KII/I. [ukn Kapho.

DKOJIOTUYECKHE ACHEKThl MCIOJIb30BAHUS TEIUIOBBIX JBUrareneil. TermioBoe
3arpsi3HEHHUE OKPYKAIOIIEH CPEebl.

TexHuyeckre yCTpOWCTBA W TEXHOJOTHMYECKUE TMPOLECCHI:  XOJOJIUIIbHUK,
KOHIUITMOHED, TU3EIIbHBIN U KapOIOpaTOPHBIN ABUTATEINH, TAPOBas TypOUHA, MOTyUCHUE
CBEpXHU3KHUX TEMIEpaTyp, YTUIM3ALUS «TEIJIOBBIX» OTXOJIOB C MCIHOJIb30BAHUEM
TEIJIOBOTO HACOCa, YTUIW3AUs OHMOOPTraHMYECKOrOo TOIUIMBA I  BBIPAOOTKHU
«TETUTOBOI U 3JEKTPOIHEPIHH.

Jlemoncmpayuu.

N3MmeHnenue TeMriepatypsbl py ainadaTUueCKOM PaCIIUPEHUH.

Bo3nymHoe orauso.

CpaBHeHHE yAEIbHBIX TEMIOEMKOCTEN BELIECTB.

CnocoObl U3BMEHEHUs BHYTPEHHEN YHEPTUH.

HccnenoBanune aguabaTHOTO MIpoIiecca.

KomrbrorepHabie MOAEHN TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, npAKMUKyMm.

N3mepenne yaeapHoN TEIII0EMKOCTH.

Uccnenosanue npoiiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguadaTHOTO IIpoIiecca.

N3ydenne B3aUMOCBA3M DJHEPIHUM MEXKMOJIEKYJISPHOTO B3aUMOJICUCTBUA U
TeMIepaTyphbl KUTICHUS KUJTKOCTEH.

Tema 3. Acpecamuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue U KoOHJeHcalus. VcmapeHue W KuIeHHWe. YJieJibHas TeruioTa
napooOpa3zoBaHUsI.



Haceimiennsie 1 HeHachIeHHbIE Mapbl. KauecTBEHHAs 3aBUCUMOCTD IIOTHOCTH U
JABJICHUSI HACBHIIICHHOTO Tapa OT TEMIIepaTyphl, MX HE3aBHCHUMOCTh OT 00BEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT JJABJICHUS B dKUJIKOCTH.

BnaxxHocTh Bo3yxa. AOCOIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

Teépmoe Ttemo. Kpucrammuueckue u amopdHbie Teiaa. AHHU30TPOIHUS CBONCTB
kpuctauioB. [lmaBneHwe W Kpucrtajmmszauus. YJelbHas TEIUIOTA IUJIABJICHUS.
CyO6numarnus.

Hedopmanmu TBEpmoro Tena. Pactspkenue m cxkarme. Cnur. Mopayns FOwnra.
[Ipenen ynpyrux nedopmarui.

TenmoBoe pacliupeHue KUIKOCTEHM M TBEPIBIX Tel, OOBEMHOE W JIMHEHHOE
pacuipeHre. AHTapMOHHM3M TEIUIOBBIX KOJIGOAHWUM YacTHI] BEUIECTBAa Kak MpUYMHA
TEIJIOBOTO paclIMpeHHus Tell (Ha Ka4eCTBEHHOM yYpOBHE).

[IpeoOpazoBanue sHeprun B ha3oBbIX MEPEX0JIax.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTHOe HarspkeHue. KoaphuiMeHT MOBEPXHOCTHOTO  HATSHKEHUS.
Kamunapusie gBneHus. JlaBiaeHHE MO UCKPUBIEHHONM NOBEPXHOCTBIO KHUJIKOCTH.
®opmyna Jlamnaca.

TexHHUeCcKre yCTpPOMCTBA M TEXHOJIOTMYECKUE MPOLIECCHI: KUIAKUE KPHUCTAIUIBI,
COBPEMEHHBIE MATECPUAIIBI.

Jemoncmpayuu.

TeruioBoe pacimupeHue.

CBoiICTBA HACBHIIICHHBIX TAPOB.

Kunenune. Kurnienue rmpu noHM>KEHHOM JIaBJICHUU.

N3Mmepenne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanumnsipasie siBieHus.

Mojienin HEHBIOTOHOBCKOM JKMIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAIIIMYECKOTO BENIECTBA.

Bunbl gedopmanmii.

Habnronenune mansix nedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, nPAKMUKyM.

N3ydenune 3aKkOHOMEPHOCTEN UCITAPEHUS JKUIKOCTEN.

N3mepenue yaenpHOM TENIOThI IUIABICHUS JbJA.

N3ydenune CBOMCTB HACBILIEHHBIX 1ApOB.

N3mepenne aOCOMOTHOW BIAXKHOCTH BO3AyXa M OIICHKA MAacChl TMapoB B
ITOMEIICHUH.

N3mepenne koddduimeHTa moBepXHOCTHOTO HATSIKCHUS.

Namepenune monyns FOura.

Uccnenosanue 3aBUCUMOCTH jiedopMaIiid PE3UHOBOTO 00pasiia OT MPUJIOKEHHON
K HEMY CHJIBL.

Pa3znen 4. JiekTpoauHaMHKa.

Tema 1. dnexkmpuueckoe none.



OnexTpu3anuss Tel M €€ MposIBICHUS. OJEeKTpuueckuil 3apsa. JlBa Buga
JNEKTPUYECKUX  3apsaoB.  [IpOBOOHMKM,  JOMDJIEKTPUKA W MHOJYIPOBOJHUKH.
DneMeHTapHbIN 3NEKTPUUECKUI 3aps]. 3aKOH COXPAHEHUs 3JIEKTPUUECKOr0 3apsia.

B3aumoneiictBue 3apsiaoB. Toueunsie 3apsanbl. 3akoH Kynona.

Onektpuyeckoe noJie. Ero aeiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HanpsoxénHocTs 3nexktpudeckoro nods. [Ipoonsiii 3apsaa. JIunum Hanpsk€EHHOCTH
ANEKTPUUYECKOTrO NoJist. OMHOPOAHOE HIIEKTPUUECKOE TOJIE.

[ToTeHIMAIBHOCTh  BJIEKTPOCTATHYECKOTO ToJis. Pa3HOCTh MOTEHHHMAIOB U
HanpsbkeHue. [loTeHnnanbpHas 3Heprus 3apsA/1a B 3JIEKTpocTaTHYeCKOM Tosie. [loTeHunan
ANEKTPOCTATUYECKOTr0 NoJIsl. CBsI3b HAPSHKEHHOCTH TOJISI M PA3HOCTH MOTEHIUATIOB JJIS
ANEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOHOTO, TaK U HEOJTHOPOHOTO).

[IpyHIMD Cynepno3uLUN SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsina. Ilome paBHOMepHO 3apspkeHHOM cdepsl.  [lome
PAaBHOMEPHO 3apspKeHHOro 1o oO0béMy miapa. llosme paBHOMEPHO 3apsyKEHHON
OECKOHEYHOM IJIOCKOCTH. KapTuHbl JNHHMA HaOpsHKEHHOCTH ATHX  MOJNEH |
DKBUITOTCHIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOOHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECUS 3apsA0B.

JIMDIEKTPUKU B DJIEKTPOCTATHYECKOM MOJIE. J[MdnmeKkTpuueckas NPOHHUIAEMOCTH
BEILIECTBA.

KongeHcatop. OJEKTpOEMKOCTh KOHJIEHCATOPA. JIEKTPOEMKOCTH  IUIOCKOTO
KOHJIEHCATOpA.

[TapannensHoe coeauHeHne KOHAEHCATOpOB. llocnenoBarenbHOE coenuHEHUE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

JIBr>KeHue 3apsKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM II0JIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLECCHI:  AIEKTPOCKOIL,
ANEKTPOMETP,  BJEKTpOCTaTHYecKas  3alluTa, 3a3eMJICHHE  3JIEKTPONpUOOpOB,
KOHJIEHCaTophl, TeHepaTtop Ban ae ['paada.

Jlemoncmpayuu.

Y CTpONCTBO M MPUHLIAIN IEUCTBUSA JIIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIapPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IUIACTHH.

Mogaensb anekTpoctatuueckoro reaeparopa (Baun ae I'paada).

IIpOBOAHUKH B DIEKTPUYECKOM IOJIE.

DnekTpocTaThyecKas 3aluTa.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITOCTOAHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTOpa OT IUIOIIAJX IUIACTHH,
PACCTOSHMS MEXIY HUMU U JUIJIEKTPUUYECKOU POHULIAEMOCTH.

DHeprus 3JIEKTPUYECKOIO OIS 3apsHKEHHOTO KOHJIEHCATopa.

3apsiaKa U pa3pszika KOHJIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

OneHka cuJl B3auMOJEHCTBUS 3apSKEHHBIX TEIT.

HaGnronenue npeBpallleHdss 3HEPrUM 3apsKEHHOTO KOHAEHCAaTopa B SHEPIHI0
U3JIy4EHUsI CBETONO/IA.

N3ydenune npoTekaHus TOKa B LEMH, COAEPKAIIE KOHAEHCATOP.



Pacnpenenenrie pa3HOCTH MOTEHUHMAIOB (HANPSHKEHUS) MPHU MOCIEA0BATEIbHOM
COEIMHEHHH KOHJIEHCATOPOB.

HccnenoBanue paspsaia KOHAEHCATOPA YePe3 pe3UCTOp.

Tema 2. Ilocmoanunbstii 31eKmMpuyecKuil mox.

Cuina toka. [TocTOsIHHBIN TOK.

VYcnoBus cyniecTBOBaHUSI MTOCTOSIHHOTO AJIEKTPUUYECKOr0 Toka. MICTOUHMKHM TOKa.
Hanpsixenue U u DJ1C é.

3akoH OMa [ yyacTKa L.

DJIEKTPUYECKOE CONMPOTHUBJIEHUE. 3aBUCHUMOCTh CONPOTHUBICHUS OJHOPOIHOTO
OPOBOJAHMKA OT €ro JUIMHbI MW IUIOHIAAW T[OMEPEYHOTO CEYECHUS. Y IEJIbHOE
CONIPOTHUBJIEHUE BEILIECTBA.

[TocnenoBarenbHOE, MApaIENbHOE, CMEIIAHHOE COEIMHEHUE MPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX AekTpuueckux nemnei. [Ipasuna Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akoH /xoyns—Jlenua.

MOITHOCTh 2JIEKTPUYECKOrO Toka. TeruoBas MOIIHOCTh, BbIAENIsSEMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE CONPOTUBIICHUE MCTOYHMKA TOKA. 3akOH Oma i TMOJHOU
(3aMKHYTO#) 2JIEKTpUYECKOM 11enr. MOIHOCTh UCTOYHKKA ToKa. KOpOoTKOe 3aMbIKaHUE.

KonnencaTop B 1ienu mNOCTOSTHHOTO TOKA.

TexHu4yeckne yCTporucTBa U TEXHOJOTUUECKUE MPOLECCHI: aMIIEPMETP, BOIBTMETP,
peocTaT, CYETUUK IEKTPUUECKON IHEPTUH.

Jemoncmpayuu.

N3MepeHne cuiibl TOKa U HAPSHKEHUSL.

Hccnenoanne 3aBUCUMOCTU CUJIbI TOKA OT HANPSIKEHUS ISl pE3UCTOpPA, JIAMIIbI
HaKaJMBaHUS U CBETOUOMA.

3aBUCHUMOCTb COMTPOTUBIICHUS IUITUHIPUIECKUX TPOBOIHUKOB OT JJIMHBI, IIOLIATU
MONEPEYHOT0 CEUEHUs U MaTepuaa.

Uccnenoanne 3aBUCUMOCTH CHJIbI TOKa OT CONPOTHUBJICHUS MPHU TMOCTOSHHOM
HaINpsOKCHUH.

[Ipssmoe u3mepenne DJIC. KopoTkoe 3amblkaHuE TalbBAHUYECKOTO 3JIEMEHTAa U
OIICHKA BHYTPEHHETO COMPOTUBIICHUSI.

CnocoObl coenuHeHnst UICTOYHUKOB Toka, DJIC GaTapeil.

Hccnenosanue pa3HOCTH MOTEHIIMAIOB MEK/Ty IMOJT0CAMU HCTOUHHKA TOKA OT CUJIBI
TOKa B IEIH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, npAKMUKyMm.

Uccnenoanne CMEIaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepenne yaenpsHOoro COnpoTUBIIEHUS MPOBOJHUKOB.

Uccnenoanne 3aBUCUMOCTH CUJIBI TOKA OT HANIPSIKEHUS JIJIS1 JJaMITbl HAaKaJIMBAHUS.

VYBenuuenue npenesia u3MepeHust amnepMmerpa (BoJabTMETPa).

N3mepenne 3/1C u BHYTPEHHETO CONMPOTUBJICHUSI HCTOUYHHUKA TOKA.

Uccnenosanue 3aBucumoctu DJIC raapBaHUYECKOrO 3JIEMEHTa OT BPEMEHU IpH
KOPOTKOM 3aMbIKaHUH.

UccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXK/TY MOJI0CAMU UCTOUYHHUKA TOKA OT CUJIBI
TOKAa B LEIN.

Hccnenoanne 3aBUCMMOCTH MOJE3HOW MOIIHOCTH UCTOYHUKA TOKA OT CUJIbI TOKA.



Tema 3. Toxu ¢ paznuunvix cpeoax.

DJIeKTpUYECKasi POBOJMMOCTD PA3JIMUHbBIX BEUIECTB. DNEKTPOHHAS IPOBOAUMOCTh
TBEPABIX METAJJIOB. 3aBUCUMOCTh CONPOTHUBJICHUSI METAIOB OT TEMIEPATYpHI.
CBepXITpOBOJIUMOCTb.

DIIEKTpUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TomympoBomarku. CoOCTBEHHAS M TIPUMECHAs TPOBOIUMOCTD TTOTYTIPOBOTHUKOB.
CsoiictBa p—n-nepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

OJIEKTPUYECKUA TOK B DIJIEKTPOJUTAX. JIEKTPOIUTHYECKAS] UCCOLMAIUL.
OnekTponus. 3akoHsl Dapajies A 3JIEKTPOIU3A.

DJEKTpUYECKU TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSTEIbHBIA pa3psl.
PaznuuHbie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckre yCcTpoucCTBa M MPAKTHUYECKOE MPUMEHEHUE: Ta30pa3psaHbIE JIaMIIbI,
AJIEKTPOHHO-JIy4YeBas TpPyOKa, MOJYNMPOBOAHUKOBBIE MPUOOPHI: U0, TPAH3UCTOP,
dboToanon, CBETOAMOJ, rajlbBaHWKa, padUHUPOBAHUE MEIM, BBITUIABKA ATIOMHUHUA,
3JIEKTPOHHAS MUKPOCKOITHSL.

Jlemoncmpayuu.

3aBUCUMOCTbH COITPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbI JtekTposinza Papazes.

HckpoBoii pa3psa U NpOBOAUMOCTD BO3/1yXa.

CpaBHeHHE MPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSIS TPOBOJAUMOCTD AUOJA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

Habmronenue amekTpoiusa.

N3mepenue 3apsiia OqHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH COIPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH THOA.

Du3n4ecKuil MPaKTUKYM.

CnocoObl u3MepeHus: (PU3NUEeCKUX BEJIWYHMH C HCMHOJIb30BAHUEM aHAJOTOBBIX U
HUPPOBBIX H3MEPUTEIBHBIX NPUOOPOB M KOMIIBIOTEPHBIX JATUMKOBBIX CHUCTEM.
AOCOIOTHBIE W OTHOCHUTEJIbHBIC MOTPEIIHOCTH HW3MEPEHUN (U3NUYECKUX BEJIIMYUH.
OrneHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHNEe KOCBEHHBIX HM3MEPEHHH, MCCIEIOBAHUN 3aBUCUMOCTEH (PU3NUYECKHUX
BEIIMYMH, TPOBEpPKA TMPEJIOKEHHBIX THUIOTE3 (BBIOOP W3 paldOT, OINHUCAHHBIX B
TEeMaTUYECKNX pas3fesiax «YUEeHWYECKU OHKCIEPUMEHT, JIabopaTopHbie pPabOTHI,
MPAKTUKYM» ).

MesknpeaMeTHbIE CBS3H.

N3yuenune xypca ¢usuku yriayonéHHoro ypoBHs B 10 kiacce oCymiecTBIsIeTCS ¢
Y4ETOM COJIEPIKATEIbHBIX MEXIIPEIMETHBIX CBA3€H ¢ KypcaMu MaTeMaTUKH, OMOJIOTHH,
XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemnsie nonamus, C6A3AHHbIE C U3YYEHUEM MEMOO08 HAYYHO20
nO3HaHUA: SBIICHUE, HAYYHBIN (aKT, TUNoTe3a, puznueckas BeJIWYUHA, 3aKOH, TEOpUs,
HaOJI0JICHUE, DKCIIEPUMEHT, MOJICIUPOBAHKUE, MOJIeNIb, W3MEpPEHHEe, MOTrPEIIHOCTU
U3MEpEHU, U3MepUTEIbHbIE TPUOOPHI, U(poBas 1adopaTopus.



Mamemamuka: penieHue cucteMbl ypaBHeHui. Jluneilinas ¢yHkuus, mapabona,
runep6osa, ux rpaduku U CBOMCTBA. TpUrOHOMETpHUUECKHE (PYHKIIMU: CUHYC, KOCHHYC,
TAQHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXIECTBO. BEKTOpsl M HUX
MPOEKIIUU HA OCH KOOPAHMHAT, CII0)KEHHUE BEKTOPOB.

buonozua: mexanumdeckoe [BIKEHUE B JKUBOM mpupoze, nuddysus, ocmoc,
TEIUIOOOMEH J>KMBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHHE OKpY)KAIoIIeH Ccpeapl,
yTuiau3anus  OMOOPraHMYECKOTO  TOIUIMBA  JUIs  BBIPAaOOTKM  «TEIUIOBOW» U
AJIEKTPOIHEPIUH, MOBEPXHOCTHOE HATSKEHUE W KAaNWJUIAPHBIE SIBJICHUS B NPUPOJE,
AJIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJN, MOJIb
BEIIECTBA, MOJISIPHAs Macca, M0JIydeHHe HAHOMATEPUaJIoB, TEMIOBBIE CBOMCTBA TBEPABIX
TN, XKUAKOCTEH M Tra3oB, JKUIKUAE KPUCTAJUIbI, 3JEKTPUUECKHUE CBOMCTBA METAJIOB,
AJIEKTPOJIUTUYECKAS TUCCOLMALINSA, TaJIbBAHUKA, JIEKTPOHHAs MUKPOCKOTIHUSL.

TI'eozpagpus: BnaxxHOCTb BO3/yXa, BETPhI, 6ApOMETp, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUe ABMKEHHH C UCIOIb30BAHUEM MEXaHU3MOB, YUET
CYyXOT0 W JKHIKOTO TPEHHs B TEXHUKE, CTATHUYECKHWE KOHCTPYKIHMH (KPOHIITEHH,
peméryarbie KOHCTPYKITUH ), UCTIOIB30BaHUE 3aKOHOB COXPAHEHHS] MEXaHUKU B TEXHHUKE
(rupockomn, BOJIOMET U JAPYTUE), ABUTATENIb BHYTPEHHEIO CropaHus, napoBas TypOHUHa,
OBITOBOM  XOJIOMWIBHHUK, KOHAMIIMOHEP, TEXHOJOTHH TIOMYyYEHUS COBPEMEHHBIX
MaTEepUajoB, B TOM YHCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOIHH, 3JIEKTPOCTATUYECKas
3alUTa, 3a3eMJICHUE 3JIEKTPOIIPUOOPOB, ra3opa3psIHble JaMIIbl, MOJIYIPOBOJIHUKOBBIE
npuOOpBI, raJibBaHUKA.

11 KITACC

Paznen 4. JiaekTpoauHaMM KA.

Tema 4. Maznummnoe noe.

BzanmopencTBue NMOCTOSIHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM. MarHuTHOE
rnoje. BekTop MarHMTHOW WHAYKUMU. [IpuHIMI Cynepno3uiM¥ MarHUTHBIX IOJIEH.
JIvHMM MarHUTHON MHIYKIWH.

MaruutHoe TojJ€ MPOBOJHHMKA C TOKOM (MPSMOrO MPOBOJHMKA, KATYIIKU U
KpyroBoro BuTka). OnsIT Jpcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, €€ HampaBlIeHME W MOJYJb. J[BH>KEHUE 3apsyKEHHOW YacTUIlbI B
OJTHOPOJHOM MarHuTHOM Tosie. PabGora cuibl JlopeHiia.

MarnauTHoe 1noJjie B BelecTBe. DeppoMarHeTuky, rapa- U JMaMarHeTHKH.

TexHuueckrue yCTPOMCTBA M TEXHOJOTMYECKHE IMPOLECCHl: NPUMEHEHHUE
MIOCTOSIHHBIX MAarHuTOB, 3JICKTPOMAarHUTOB, TECTEP-MYJIBTUMETP, 3JIEKTPOJIBUTATEIb
Sxo0u, yCKOPUTEH dJI€MEHTAPHBIX YACTHII.

Jemoncmpayuu.

KapTtrHa nuHWI MHIYKIIUA MarHUTHOTO TOJSl TIOJIOCOBOTO M TOJKOBOOOPA3HOTO
MMOCTOSIHHBIX MarHUTOB.

KapTtuna nuHUN MarHUTHOW WHIYKIMH TOJS JJIMHHOTO MPSMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJBILIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3auMopeiicTBre ABYX MPOBOJHUKOB C TOKOM.



Cuna Amnepa.

JlevicTBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

Habmoienue nB>XeHuUs My4yKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[IpuHIMn AEWCTBUA SIEKTPOU3ZMEPUTENIBHOTO MPUOOpPAa MArHUTORIEKTPUUECKON
CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccenenoBanre MarHUTHOTO TTOJISL IIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (eppOMarHeTUKOB.

HccenenoBanue 1elCTBYS MOCTOSHHOTO MarHUTa Ha paMKy € TOKOM.

N3mepenue cuiibl Amnepa.

N3yuyeHune 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

OnpeneneHrne MarHUTHOW HHIYKIIMA Ha OCHOBE U3MEPEHUS CUIIBI AMIIepa.

Tema 5. dnekmpomazcnumnan UHOYKYUA.

SIBneHHE SIIEKTPOMArHUTHOM MHAYKUHH. [IOTOK BEKTOpa MarHMTHOM WHIYKIIMU.
OJC wuHaykuumu. 3aKOH OJJEKTpoMarHuTHouM wuHAykumu @Papanes. Buxpesoe
anektprueckoe noie. Toxkn Dyko.

O/1C uHIYKUMH B POBOJIHUKE, IBMXKYIIEMCS B OJTHOPOJTHOM MarHMTHOM IIOJIE.

IIpaBuino Jlenna.

NupykTtuBHOCTh. KaTyllika HHIYKTUBHOCTU B LIETH MOCTOSIHHOTO TOKa. SIBiIeHUE
camonHAyKIuu. DJIC caMOMHIYKITUH.

OHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHuTHOE IOJIE.

TexHHuecKue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: MHAYKLIMOHHAS II€Yb,
COJICHOUJ, 3aIMTA OT 3JIEKTPU3ALMH TEJI IPU IBH)KEHUH B MAarHUTHOM I10JIE 3EMIIH.

Hemoncmpauuu.

Habmronenue ssBIeHUsI 3JICKTPOMArHUTHON MHIYKITUH.

Nccnenosanne 3aBucumocty J/1C MHAYKIUHA OT CKOPOCTH U3MEHEHUSI MArHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tanenuie MarHuTa B allOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHue caMOMHIYKIIHH.

Nccnenosanne 3aBucumoctu I/IC caMOMHAYKIMNA OT CKOPOCTH U3MEHEHHUS CHUJIBI
TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, npaKMuUKym.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW WHIYKIWU.

OnpeneneHre HHAYKIMU BUXPEBOTO MAarHUTHOTO ITOJISL.

HccnenoBanue sIBICHUS CAMOMHIYKIIMH.

CO6opka MosIeNH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pasnen S. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KoneobarensHas cuctema. CBoOOIHEIE KOIeOaHUS.

I'apmonunyeckue konebanusi. KuHemaTtnyeckoe W JAMHAMHYECKOE OIMCAHUE.
DHepreTuueckoe OINUCaHue (3aKOH COXpaHEHUsl MeXaHW4ecKoil sHeprum). BniBoj
JUHAMMUYECKOTO ONMCAHUSA TapMOHMYECKMX KOJEOAHMH W3 MX SHEPreTUYecKoro Hu
KMHEMaTH4ECKOI'O ONMCAHHUS.



Ammnryaa u  (aza konebanuil. CBs3b aMIUTUTYJbl KOJEOAHUNH HCXOTHOU
BEJIMYMHBI C aMIUTUTYAaMH KoJieOaHU €€ CKOPOCTU U YCKOPEHHS.

[lepuonq wu wdacrora koneOanuii. Ilepumon Mampix CBOOOJHBIX —KOJICOAHMIA
MaTeMaTH4eCcKOoro MasTHuKa. [lepnon cBOOOAHBIX KOJIEOAHUN IPYKMHHOTO MasTHUKA.

[lonsiTne o 3aryxaromux KojeOaHusx. BeiHyxkaeHHble KosieOaHusa. Pe3zoHaHc.
Pe3sonancHass kpuBas. BimsHue 3aTyxaHMss Ha BHJI PE30HAHCHOM  KPHBOW.
ABTOKONIEOAHUS.

TexHrueckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: METPOHOM, Yachl,
KayeJly, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch K0ie0aTenbHOIO ABMKEHHUS.

HaGntonieHne He3aBUCMMOCTU MEpUOJa MallbIX KoJieOaHWil rpy3a Ha HUTU OT
aAMIUTUTYbI.

UccnenoBanne 3aryxaromux KoJiecOaHWMM M 3aBUCUMOCTU MEpPUOJA CBOOOJHBIX
KOJICOAHHI OT COMPOTUBIIEHHUS.

HccnenoBanue konedaHuii rpy3a Ha MACCUBHOM MPY>KUHE C LIETbIO POPMUPOBAHUS
MPEACTABICHUI 00 HI€abHON MOJIENU NPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPIUH MPU KOJEOAHUIX rPpy3a HA MPYKUHE.

UccnenoBanue BoIHYXACHHBIX KOJICOAHUIA.

Habmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenue nepuoja cBOOOIHBIX KOJI€OAHUI HUTSHOTO U MIPYKUHHOTO MassTHUKOB.

N3ydeHne 3aKkOHOB ABM>KEHUS TeNa B X0JI€ KoJIeOaHUI Ha ypyrom mojiBece.

N3yuyeHue ABMKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3oBaHue SHEPTUM B IPY>KUHHOM MAasITHUKE.

HccnenoBanue yobIBaHUS aMIUIUTY/IbI 3aTyXalOMIMX KOJIeOaHU.

UccnenoBanue BoIHYXACHHBIX KOJICOAHUIA.

Tema 2. dnekmpomazcHumHnuvle Ko1ebanus.

Konebarenbubiii KOHTYp. CBOOOAHBIC AJIEKTPOMArHUTHBIE KOJIeOaHUs B UI€aIbHOM
KojebarenbHOM KOoHType. @opmyna Tomcona. CBsi3b aMIUIMTY/bI 3apsiia KOHAEHcATOpa
C aMIUTMTYJOM CUJIbI TOKA B KOJIEOATEILHOM KOHTYDE.

3aKOH COXpAaHEHHMs SHEPTUH B UACATBHOM KOJe0aTeIbHOM KOHTYpE.

3aryxarolue 3JeKTPOMarHUTHbIE KoJieOaHusl. BbIHYXI€HHbIE 3JIEKTPOMAarHUTHbIE
Kojie0aHusl.

ITepemeHHBI TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUTUTYAHOE U JIEUCTBYIOIIEE
3HaY€HHUE CUJIbI TOKA M HAMPSKEHUSI IPU Pa3IunIHON (opMe 3aBUCUMOCTH NEPEMEHHOTO
TOKa OT BPEMEHH.

CunyconanbHbld TEPEMEHHBIM TOK. Pe3ucrtop, KOHAEHCATOp U KaTylllKa
WHIYKTUBHOCTM B LENH CHHYCOMIAIBHOIO IIEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onanc HanpsikeHui.

WNneansubiit  Tpancopmatop. I[lpow3BoactBo, mnepenaya W noTpeOiIeHUE
AJIEKTPUYECKON IHEPIUU.

DKOJIOTUYECKHE PUCKHM TpU  MPOU3BOJICTBE  3JeKTpodHepruu. Kynbrypa
UCII0JIB30BAHUS MIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HHU.



TexHuyeckue yCTpoucTBa U TEXHOJOTUYECKNE MPOLECCHI: IIEKTPUIECKUMN 3BOHOK,
reHEPATOP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTPOIepeaay.

Jlemoncmpayuu.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBUCUMOCTh YacCTOTHl CBOOOIHBIX KOJICOAHWH OT WHAYKTHBHOCTH W EMKOCTH
KOHTYpa.

OcuusuiorpaMMbl AIEKTPOMATrHUTHBIX KOJICOAHUI.

['eneparop He3aTyXalOMIUX IEKTPOMArHUTHBIX KOJIEOAHUM.

Mogenb 3JIeKTPOMarHuTHOTO TEHEpPaTopa.

BoiHyX/1IeHHbIE CHHYCOUIaTIbHBIE KOJIEOaHUSI.

Pe3uncrop, kaTtynika HHIYKTUBHOCTH U KOHAEHCATOP B LEMU IEPEMEHHOTO TOKA.

Pe3onanc mnpu  mOCIENOBATEIbBHOM  COCIMHEHUM  PE3UCTOpPA,  KaTYIIKU
MHYKTUBHOCTHU U KOHJIEHCATOpA.

VY cTpoiicTBO U IPUHLIUMN IEUCTBUS TpaHcPopmaTopa.

Mopenb TMHUY 3JIEKTpOoNepe1ayn.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

Nzyuenue tpanchopmaropa.

HccnenoBanne NEpEeMEHHONO TOKa 4Yepe3 IMOCJIEeN0BATEIbHO COECIUHEHHbBIE
KOHJIEHCATOp, KaTYIIKy W PE3UCTOP.

HabitoieHue 31eKTpoOMarHiTHOTO pe30HaHCa.

UccnenoBanue paboThl HCTOUHUKOB CBETA B IIEMU NIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMmpOMaHUNHbLE G0JIHbI.

MexaHnuecKkure BOJIHBI, YCIOBUS UX pacupocTpanenus. [lonepeynble U mpoaoJibHbIE
BOJIHEI. [lepron, CKopocTh pacrpoCcTpaHEHUs U IJIMHA BOJIHBI. CBONCTBA MEXaHUYECKHUX
BOJIH: OTpa)kKeHHE, MpeoMIIeHHEe, HTEephEpEeHITUS U TUPPAKITHUSL.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBO€ 3arps3HEHUE OKPYXkAIOLIEH CPeIbl.

DJIEKTPOMArHUTHBIC BOJHBI. YCJIOBUSL M3JyYEHHS DJIEKTPOMAarHUTHBIX BOJIH.
B3aunMHas opreHTalus BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa 3JEKTPOMArHUTHBIX BOJH: OTPaXEHHE, MPEIIOMIICHHUE, MOJspU3alus,
uHTEephepeHs U TudpaKus.

[llxana »JeKTpOMarHUTHBIX BOJH. [IpUMeHEHUEe JJIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLIMIBI paIMOCBSI3U U TeNeBUACHUS. Pannonokanus.

DIEeKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAOLIEN CpeIbl.

TexHuyeckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, pajiap, paauonpuEéMHUK, TEIeBU30p, aHTeHHa, Tenedon, CBY-meus,
yJIbTPa3ByKOBasl IMArHOCTUKA B TEXHUKE U MEJIULIMHE.

Jemoncmpayuu.

OO6pazoBaHue M pacpOCTPAHEHUE MTONIEPEUHBIX U MPOJAOIBHBIX BOJH.

KoneoGmromeecs Teno kak UICTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HaGnronenue orpakeHus: M NpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nntepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.



CBoiicTBa yJIbTpa3ByKa U €ro IPUMEHEHHUE.

Habmonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW U 4aCTOTON
KOJIeOaHU.

HccnenoBanne CBOWCTB JJIEKTPOMATHUTHBIX BOJIH: OTPaXEHUE, IMPEIIOMIIECHUE,
noJisipu3anus, rudpakuus, uHTepdEepeHITHS.

Oo6napyxeHue nHHPAKPACHOTO U YIBTPAPHUOICTOBOTO U3TyUCHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKMuUKym.

N3yuyenue napameTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacnpoCTpaHEeHHs 3BYKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMoNMHENHOE pPACIPOCTPAHEHHME CBETa B OJHOPOIHOM cpene. Jlyd csera.
To4eUyHbIN UCTOYHUK CBETA.

Otpaxxenue cBeTa. 3aKOHBl OTpaxeHusi cBera. llocTpoeHue wu3o0pakeHU B
m1ockoM 3epkaie. Chepudeckue 3epkaia.

[Ipenomnenue cBeTa. 3aKOHBI TPEIOMIICHHUS CBeTa. AOCOJIIOTHBIN IOKa3aTellb
npenomiieHus. OTHOCUTENBHBIN MTOKA3aTeIb NPEIOMIICHUS. [10CTOSHCTBO YaCTOTHI CBETA
Y COOTHOLIEHHWE JUIMH BOJIH IIPU MEPEXO0IE MOHOXPOMATHYECKOTO CBETA YEPE3 TPAHUILY
paszena IByX ONTHYECKHUX CPEN.

Xop myueii B mpusme. [ucnepcus ceera. CnoxxHbld cocTaB Oenoro ceera. L[Ber.

IlonHoe BHyTpeHHee oOTpakeHue. lIpenenpHblii yroa IOJIHOrO BHYTPEHHETO
OTPaXKEHUS.

Cobuparone 1 pacceuBarolue JUH3bl. ToHKas nnH3a. POKYCHOE PACCTOSTHUE U
ONTUYECKas Cuja TOHKOM JIMH3bL. 3aBUCUMOCTh (POKYCHOTO pPACCTOSTHUS TOHKOMU
cheprueckoil IMH3bI OT €€ TeOMETPUN U OTHOCUTEIBHOTO NTOKA3aTeNs MPEIOMIICHUS.

dopMyia TOHKOU JIMH3BL. Y BEIIMUYECHUE, JABAEMOE JIMH3O0M.

Xox ny4a, OPOWIEALIEr0 JIMH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TJaBHON
ontuueckon ocu. [loctpoenue n3o0paxeHuil TOUKU U OTpe3Ka MPsMOil B COOMPAIOIINX U
pacCcenBarOIIMX JMH3aX U UX CUCTEMAX.

OnTtuyeckue mpubopsl. Pazpemaromas crnocoOHOCTh. ['na3 kak onTuyeckas
cUCTEMA.

[Ipenensl NpUMEHUMOCTHA TEOMETPUIYECKON ONTUKH.

BonnoBast ontuka. UHtepdepenuus cBera. KorepeHTHbIE MCTOUHUKH. Y CIOBUS
HaAOJIOJIEHUS MAKCUMYMOB M MUHUMYMOB B HHTEpP(QEPEHLUOHHOW KapTHUHE OT ABYX
KOT€pEHTHBIX UCTOUHUKOB. [IprMepr! kitaccuuecknx HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakmus cera. JludpakiuonHas pemeérka. YCIOBUE HaOMIOJISHUS TJABHBIX
MaKCHUMYMOB TP MaJIeHUU MOHOXPOMATUYECKOTO CBETA Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonmapu3zanus ceera.

TexHHuecKre yCTpOMCTBA M TEXHOJIOTMYECKUE TPOLECCHI: OYKH, JYIa, EPUCKOIL,
doToanmapar, MHUKPOCKOI, MPOEKIMOHHBIA ammapar, TMPOCBETIEHUE OINTHUKH,
BOJIOKOHHASI ONTHKA, NU(PPaKIIMOHHAS PELIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHS CBETA.

HccnenoBanne npesioMieHus CBETA.

HabitoieHne noaHoro BHyTpEHHEro oTpaxkeHus. Mojienb cBeToBoaA.



HccnenoBanue Xo[1a CBETOBBIX MYYKOB YEPE3 IUIOCKONMAPALIENbHYIO IIJIACTUHY U
MIPU3MY.

HccnenoBanue CBOMCTB M300paKEHUI B JIMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

HaGmonenue nntepdepeHnn ceera.

Habumoienue 1BETOB TOHKUX TJIEHOK.

Habmronenune nudpakiuu ceera.

N3yuenne nudpakiiMOHHON peIéTKH.

HaGnronenue nudpakiimoHHOTO CIeKTpa.

Hab6nronenue nucnepcuu cBera.

Ha6nronenue nossipusaiiuu cBeTa.

[IpumeHeHnE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKECHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomol, RPAKMUKYM.

N3mepenue nmokazartens NpeOMICHHS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHUA OT BEUIECTBa (Ha MpuUMepe
KUJIKUX JIUH3).

N3mepennie GoKyCHOrO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tonyyenue n300pakeHus B CHCTEME U3 IJIOCKOIO 3epKaia U JIUH3bI.

[Tonyyenue n300pakeHus B CHCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHU€e TEIECKONUYECKUX CUCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEepeHIIny U MOJSIpU3aIuu CBETa.

N3yuyeHue noysipu3anyu cBeTa, OTPaXKEHHOIO OT OBEPXHOCTH TUAJIEKTPHUKA.

N3ydenne nuTepepeHnn J1a3epHOro U3IyuyeHHUs Ha IBYX LIEISIX.

Habmronenue nqucnepcun.

Hab6nronenue u uiccnenoBanue AUGPaKIMOHHOTO CIIEKTpA.

N3mepenue UMHBI CBETOBOM BOJIHBI.

[lonydyeHue cHekTpa H3Iy4YEHUs CBETOIMOAA NPH TNOMOILIM JU(PAKIHMOHHON
PELIETKH.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUH OTHOCUTEIbHOCTH.

I'paHnipl TPUMEHMMOCTH KJIACCHMYECKOM MexaHukW. IlocTynaTel cnenuanbHOU
TEOPHH OTHOCUTEIBHOCTH.

[TpocTpancTBeHHO-BpemMeHHOM uHTepBan. IIpeoOpazoBanusi Jlopenma. YcioBue
NPUYMHHOCTA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHU U
COKpAILlEHUE JIJINHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ 3HEPTUEN U UMITYJIBCOM PEJIITUBUCTCKOM YaCTULBI. DHEPIHS TOKOSI.

TexHHuuecKue yCTpPOMCTBA M  TEXHOJIOTMYECKHE IPOLECCHI:  CIyTHUKOBBIE
MPUEMHUKH, YCKOPUTEIHU 3apsKEHHBIX YACTHIL.

Y4eHn4eckuii SKCIIEpUMEHT, JIa00paTOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHre UMITyJIbCa M YHEPTUU PENSITUBUCTCKUX YacTull] (mo (ororpadusm
TPEKOB 3apsS’KEHHBIX YACTHUI] B MArHUTHOM T10JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckyaaphno-601an060ii Oyaausm.

PaBHOBecHOE TemI0BOE U3NydyeHue (M3aydyeHue aOCOMOTHO YEPHOTO Tena). 3aKOH
cMenieHus Buna. ['unoresa [linanka o kBaHTax.



®DOoTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dororpdexr. Ompitet A. I'. CromeroBa. 3akonbl ¢oTtodddexra. YpaBHEHHE
Oiiamreiina st pororddexra. «Kpacnas rpanuma» Gororddexra.

JlaBreHue cBeTa (B YaCTHOCTH, JIaBJICHUE CBETA Ha aOCOJIOTHO MOTJIOMIAIOIIYIO U
a0COJIIOTHO OTpaxaromryro moBepxHocTh). OnbiThl [1. H. Jlebenena.

BosHoBble cBoiicTBa yactuu. Bosmbl ne bponnsa. limna BosHbl ne bpoinnsa u
pa3Mepbl 00JIacTU JIOKaJIM3allMu JIBIKYyIIeicss yactuibl. KopmyckylspHO-BOJIHOBOU
nyanusMm. udpakius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka wuzmepeHuit B wmukpomupe. COOTHOILIEHUS HEONpenenEHHOCTEH
I'eiizenbepra.

TexHuuecknue yCTpOHMCTBA M TEXHOJOTMYECKHE IMPOIIECCHI:  CIEKTPOMETP,
(dhoTodMEMEHT, GOTOAATUHK, TYHHEIBbHBII MUKPOCKOTI, COJTHEUHast 0aTapesi, CBETOIUO/.

Jemoncmpayuu.

®oT03PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToaddekra.

Uccnenosanue 3aBUCUMOCTH COMPOTUBJICHUS  TOJYIPOBOJIHUKOB oT
OCBEILIEHHOCTH.

CBeToauosn.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

Uccnenosanue dporopesucropa.

N3mepenue nocrosiuHoi [lnanka Ha ocHOBe uccienoBanus Gporordpdexra.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAITPSIAKEHUS.

Tema 2. Duzuka amoma.

OnbITel 1O HCCIEIOBAHUIO CTpOEHHsT aroMa. llmaHerapHas wmonelnb aToma
Pesepdopna.

[Toctynatel bopa. M3nyuenune u morjomieHrue (HOTOHOB MPU MEPEXojie aToma ¢
OJIHOTO YPOBHSI DHEPTUHU HA JIPYTOMH.

Buapl ciektpoB. CrieKTp ypOBHEN SJHEPTUH aTOMA BOJIOPOA.

CnoHTaHHOE U BBIHYKJICHHOE U3 TyueHue cBeta. Jlazep.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTHYECKHUE TPOIIECCHI: CIIEKTPaIbHbIN aHAIN3
(cekTpockor), Ja3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pesepdopra.

HabmroneHne nuHEHYaThIX CIICKTPOB.

YCTpOUCTBO U IEUCTBUE CUETUYMKA MOHU3UPYIOIINX YACTHLL.

OrnpeneneHue JIMHBI BOJIHBI JJA3€PHOTO U3TyUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, npAKMUKyMm.

Ha6nronenue nmuuaeituaToro cnekrpa.

UccnenoBanue crnekTpa pa3pekeHHOTO aTOMApHOrO0 BOJOPOJa M H3MEpPEHHUe
nocrosinHor Punbepra.

Tema 3. Dusuka amomno2o A0pa u INEMeHMAPHBIX YACHIUY,.

Hyxknonnas mozaens siapa ['eitzen0epra—Banenko. 3apsa sapa. MaccoBoe 4ucio
sapa. MU30Torsbl.



PannoaktuBHOCTh. Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacma.
'amMmma-usnydenue.

3aKkoH paJMOAKTUBHOTO pacnana. PannoakTuBHble U30TONBI B npupojae. CBolcTBa
MOHHU3UPYIOUIETO0 M3JIy4YeHHUs. BiusHME paguOaKTUBHOCTH HA JKHUBBIE OPraHU3MBL.
EctectBennslit pon uznyuenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sifipe. SaepHbie cuibl. JledekT macchl siapa.

SAnepubie peakuuu. [enenwe u cunte3 sjaep. SAnepueie peakTopbl. [IpoGrembi
YIPaBISIEMOT0 TEPMOSIEPHOIO CHHTE3a. DKOJIOTMYECKUE ACIIEKThl Pa3BUTHUS SIACPHOU
DHEPIreTUKH.

Metoapl perucTpaluy U UCCIEA0BAHUS SJIEMEHTAPHBIX YaCTHL.

dOyHAaMEHTAIbHBIE  B3aUMOJCHUCTBUS.  bBapHOHBI, ME30HBI W  JICOTOHBL.
[IpencraBinenne o CtangaptHoi Moaenu. KBapk-TiirooHHas MOJEb aJpPOHOB.

®uzuka 3a npeaenamu CrannaptHor Moaenu. TEémHas MaTepust U TEMHAsI SHEPTHUSL.

EanHcTBO pmznueckoi KapTUHBI MUpA.

TexHHYecKne YCTPOWCTBA W TEXHOJOTMYECKUE IPOLECCHI: JO3UMETP, Kamepa
BuiibcoHa, siiepHBI peakTop, TEPMOSACPHBIA pEaKkTOp, aTroMHas OomOa, MarHUTHO-
pe30HaHCHas ToMorpadus.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

HccnenoBanue TpeKoB yacTull (110 TOTOBBIM (hoTorpadusim).

UccnenoBanue paguoakTUBHOTO (POHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yuenue normoiieHus 0eTa-4acTUIl aTFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

Ortanbl pa3BUTUS acTpOHOMUHU. [IpHKIagHOE W MHPOBO33PEHUECKOE 3HAUYECHUE
actpoHoMuu. [[puMEeHMMOCTH 3aKOHOB (DU3UKH 7151 OOBSICHEHUS IPUPOIBI KOCMUYECKUX
00BEKTOB.

Metoabl acTpOHOMUYECKUX HcciieoBaHui. COBPEMEHHBIE ONITUYECKUE TENECKObI,
PaauOTENECKOIIbI, BHEATMOC(EpHast aCTPOHOMHUS.

Bup 38é3nH0r0 HeOa. Co3Be3aus, IpKUe 3BE3/bI, INIAHETHI, UX BUIUMOE JIBUKEHUE.

ConHeuHas cucrema.

Counnne. ConiHeuHas akTUBHOCTb. McTounuk sHeprun ConHua u 3BE3.

3BE3bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. [[narpaMma «CHEKTpaJbHBIA KJIACC —
CBETUMOCTBY». 3BE31bl TJIABHOW TMOCIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JIJISl 3BE3]] TJIABHOM IIOCJIENOBATEILHOCTH. BHYTpeHHEE CTpOCHUE 3BE3.
CoBpeMeHHBIE MPEICTaBICHUS O IPOUCXOKICHUH U 3BoJIIOIUKM CoJiHIIa U 3BE3/1. DTaIlbl
YKU3HU 3BE3I.

Mnieunsriii [TyTs — Hama ["anaktuka. [lonoxxenne u neuxenue Connua B ['anakTuke.
Turnbl ranakTuk. PagroranakTuky u kBa3zapbl. YEpHBIE ABIPHI B IAPAX TAIAKTHK.

Bcenennas. Pacmmpenne Bcenmennoii. 3akon Xa006ma. PasOeranme rajiakTuk.
Teopus bonbsmioro B3pbeiBa. PemkToBOE M3MydYeHHUE.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeméunplie mpo0sieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

HaOmronenust 3BE3AHOrO HebOa HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM I ONpe/esieHUs MOJO0KEeHHUsI HEOeCHBbIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE c03Be31us1 CEBEPHOIO MOJYIIAPUS U IPKUE 3BE3BI.



Habmonenus B Teneckon JlyHbl, MiIaHeT, TYMAHHOCTEH U 3BE3THBIX CKOTUICHUH.

Du3nYeCKUuil NPaKTUKYM.

Cnoco0bl m3MepeHus (PU3NYECKHX BEJIMYMH C HMCHOJb30BAHMEM AHAJIOIOBBIX U
U(GPOBBIX H3MEPUTENBHBIX NPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCONIOTHBIE M OTHOCHUTENbHBIE MOTPEIIHOCTH H3MEPEHUN (PU3NYECKUX BEIHUYHUH.
OueHka rpaHul NOrPEeIIHOCTEN.

[IpoBeneHNE KOCBEHHBIX HW3MEPEHUI, UCCIENOBAaHUN 3aBUCUMOCTEN (DU3MUECKUX
BEJIMYMH, NPOBEpKA MPEUIOKEHHBIX THIOTe3 (BBIOOp M3 paboT, ONMCAHHBIX B
TEMaTUYECKUX paslienax «Y4YeHHYECKUH OSKCIEpUMEHT, Ja0opaTopHble paboThI,
MPAKTHKYM).

O06o01maonee NOBTOPEeHHUE.

O0o00meHne MU cucTeMaTu3alusl CoAepkKaHMs pas3lenoB Kypca «MexaHukay,
«MonekynspHass Qu3MKa U TEPMOAMHAMUKA», «NEeKTpoauHaMuka», «Konebanus u
BOJHBDY, «OCHOBBI CHELHAIBHON TEOPUU OTHOCUTEIbHOCTH», «KBaHTOBas (usmkay,
«DNeMEeHThI aCTPOHOMUU U aCTPODUIUKI.

Ponb ¢u3uku u aCTpOHOMUU B SKOHOMUYECKOM, TEXHOJIOTMYECKON, COLIMAIbHON 1
ATUYECKON cdepax AesATENbHOCTH YEJIOBEKa, pOoJib U MECTO (PM3MKU U aCTPOHOMHUHU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, 3HAYEHNE ONMHUCATENBHON, CUCTEMATU3NPYIOLIEH,
O0OBACHUTENHLHOMN U MPOTHOCTUYECKON PYHKIMI (PU3UUECKOI TEOPUH, POJIb (PU3NUECKOI
Teopun B (OPMUPOBAHMU NPEACTaBICHUA O (PU3MUECKONW KapTHHE MHpa, MECTO
¢u3nyeckoil KapTHUHBI MHpa B OOILEM psAAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUM O IIPUPOJIE.

MesknpeaMeTHbIE CBA3H.

Nzyuenne kypca Gusuku yriyoséHHOro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
y4€TOM COJIepKaTeIbHBIX MEXIIPEAMETHBIX CBSI3el ¢ KypcaMu MaTeMaTHKH, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnsie NOHAMUA, CEA3AHHbIE C U3YUEHUEM MEMO006 HAYYHO20
nOo3HaHuA: SBIICHUE, HAYYHBIN (PakT, runote3a, puznyueckas BEIMUYMHA, 3aKOH, TEOPUS,
HaOI0ZICHUE, SKCIEPUMEHT, MOIECIMPOBAHUE, MOJENb, H3MEpPEHHE, MOTPEIIHOCTH
U3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, IUPPOBas Ta00paATOPHSI.

Mamemamuka: pelieHUE CUCTEMbl YpaBHEHUU. TpUroHOMETpUUYECKUE (DYHKIIMH:
CUHYC, KOCHHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO.
BekTopbl M HMX NPOEKUIHH HAa OCH KOOPJMHAT, CJIOKEHHE BEKTOPOB. lIpon3BomHble
aneMeHTapHbIX (yHKIu. [Ipu3Haku nogo0us TpeyroJbHUKOB, ONpeAeeHUE MIIOAan
MI0CKUX Quryp u 00bEéMa Ted.

Buonozua: >nextpuueckue SBICHUS B )KUBOU MPUpPOE, KojieOaTeIbHbIe JBUKCHHUS
B JKMBOM IIPUPOJE, DKOJOTMYECKHE PHUCKUM IIPU IPOU3BOJACTBE JIIEKTPOIHEPIHH,
ANIEKTPOMATHUTHOE 3arpsi3HEHUE OKPY’KAOIIEH Cpenbl, yIbTPa3ByKOBasl JUATHOCTUKA B
MEJIULMHE, ONITHYECKHE SIBJICHUS B KUBOI MPUPOJIE.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAJIMYECKAS] CTPYKTYypa TBEPABIX TEJL,
MEeXaHU3Mbl 00pa30BaHUsI KPUCTATMYECKON pEeIETKU, CIEKTPAIbHBIN aHAN3.

TI'eocpagpua: marnuTHbIe MOMIOCA 3€MJIM, 3aJIeKHM MAarHUTHBIX pyl, (porochEmka
3eMHOM MTOBEPXHOCTH, ceiicMorpad.

Texnonocua: TPUMEHEHUE  IIOCTOSHHBIX  MAarHUTOB,  DJIEKTPOMAarHUTOB,
AJIEKTPOJBUraTeNb SIKOOHM, reHepaTop MEPEMEHHOIO TOKA, MHAYKLIUOHHAS [1€4b, TUHUU



ANEKTponepeaay, 3JIEKTPOJABUIATENb, paxap, PaauONPUEMHUK, TEJIEBU30p, AHTEHHA,
tenedon, CBU-nieub, ynbTpa3ByKoBasi JUAarHOCTHKA B TEXHHUKE, MPOSKIIMOHHBIH anmnapar,
BOJIOKOHHAsl ONTHKA, COJHEYHass Oarapesi, CIyTHUKOBBIE MPUEMHUKH, SAEpHas
DHEPIreTUKA U KOJIOTUYECKUE aCIIEKThI €€ Pa3BUTHS.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TTPOI'PAMMBI 110 ®U3UKE
HA  YPOBHE CPEAHEI'O OBIIHEI'O  OBPA3OBAHUAJIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS Yy4eOHOTO mpeamera «Du3MKa» TOHKHBI
OTpaXaTb  TOTOBHOCTh M  CIIOCOOHOCTh  OOYyYalolIUXCs  PYKOBOACTBOBATHCA
chOpMHUPOBAHHOW BHYTPEHHEH TMO3MIIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpHEHTAIU/, TO3UTUBHBIX BHYTPEHHUX YOCKICHHUI, COOTBETCTBYIOIIMX TPATAITMOHHBIM
[IEHHOCTSIM POCCHUHCKOro O0OIlecTBa, pacIIUPEHUE >KU3HEHHOTO OIbITa M OIbITa
JESTEIPHOCTH B TMPOIECCE peaju3allid OCHOBHBIX HAIMpPaBJICHUN BOCIHUTATEILHON
JEeSTEILHOCTH, B TOM YHCIIC B YACTH:

rPa’JAaHCKOT0 BOCIIUTAHMSA:

e COOPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMUA OOYYaIOIIErocsi KaKk aKTHBHOTO M
OTBETCTBEHHOTO YJIEHA POCCUKCKOI0 OOLIECTBA;

eTIPUHATHE  TPATUIIMOHHBIX  OOIIEYETIOBEUCCKMX  TyMaHUCTHYCCKUX |
JIEMOKPaTHIECKUX IIEHHOCTEH;

¢TOTOBHOCTh BECTH COBMECTHYIO JEATEIHbHOCTh B HWHTEpECAX TPakIaHCKOTO
oO0l11ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluy;

e YMCHHE B3aMMOJICHCTBOBATH C COIMATBPHBIMA WHCTUTYTAMH B COOTBETCTBHH C UX
GYHKIHUSIMA ¥ HA3HAYCHHUEM;

¢ TOTOBHOCTH K TYMAHUTAPHOU U BOJIOHTEPCKOU ESITENBHOCTH.

NATPUOTUYECKOT0 BOCTIMTAHUS:

e ChOPMUPOBAHHOCTH POCCUNUCKON TPAKIAHCKON UACHTUYHOCTH, TATPUOTU3MA;

¢ [ICHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JTOCTHXKCHHSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

e COPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUYECKOTO MTOBEICHMUS,;

¢ CTIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OpHEHTHPYSICh HAa MOPAIbHO-HPAaBCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHCIIC B
NESTEeIIbHOCTU YYEHOTO;

e OCO3HAHME JTMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OyayLIETrO.

ICTETHYECKOT0 BOCTIMTAHMSA:

¢ 3CTETHYECKOE OTHOIIECHHWE K MHPY, BKJIOYAsS ICTCTHKY HAyYHOTO TBOPYECTBA,
MpUCYIEro (pu3ndecKoit HayKe.

TPY/J0BOI0 BOCIIUTAHUSI:

e HIHTEPEC K Pa3IMYHBIM cdepam npodecCuOHATHLHON NeITeTbHOCTH, B TOM YHUCTIC
CBSI3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOp OyyIIe
podeCCuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

¢TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPa30BaHHUIO B 0OO0JIACTH
(Y3UKY HA IPOTSHKEHUN BCEH JKU3HH.

IKOJIOTNYECKOT0 BOCTIMTAHMSA:

e COOPMUPOBAHHOCTh ~ DKOJOTHYECKON  KYJNbTYphl, OCO3HAHHUE TJ00aJIHLHOTO
XapaKTepa SKOJOTUYECKUX TPOOIIeM;



e IJJAHUPOBAHUE W OCYILIECTBJICHHE JIEWCTBHM B OKPYXKAIOIIECH Cpelle Ha OCHOBE
3HaHUSA LIEeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

e paCIIMPEHUE ONBITA AEATEIBHOCTH SKOJIOTMYECKON HAMPABIEHHOCTH HA OCHOBE
MMEIOIINXCS 3HAHU 10 (PU3UKE.

LHEHHOCTH HAYYHOI'0 MO3HAHMA:

 c(pOPMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3NUECKON HAYKH;

e OCO3HAHHE LIEHHOCTH HAyYHOU JIEATEIbHOCTH, TOTOBHOCTh B MPOLIECCE U3YUCHUS
(GU3MKA ~ OCYHIECTBJISATH  MPOEKTHYIO M HCCIEAOBATENIbCKYI0  JIEATENbHOCTh
WHJVBHUAYAJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTebHbIE YHUBEPCAIbHBIE YUeOHbIE 1eiiCTBUS

ba3zoBble 1ornyeckue AecTBUA:

e CAMOCTOSTEIHLHO (POPMYITHPOBATH U aKTyaIM3UPOBATH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

e OMIPENEIATh IIeNI JEATENbHOCTH, 3aJaBaTh TMapaMeTpbl U KPUTEPUU HX
TOCTIOKCHUS,

¢ BBISIBJISITh 3aKOHOMEPHOCTH W MPOTHBOPEYHUS B PaCCMaTPHBAEMBIX (DH3UICCKUX
SIBJICHUSIX

epa3zpabaTbiBaTh IUIAH pEIICHUS NPOOJIEMBI € Y4YETOM aHauu3a HMEIOIINXCS
MaTepUaIbHBIX U HEMaTEpUaIbHBIX PECYPCOB;

¢ BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTH, OIICHMBATh COOTBETCTBHE PE3YyJbTATOB
1[EJISIM, OLICHUBATh PUCKU TIOCIIEICTBUMN ACATEIBHOCTH;

e KOOPJAMHUPOBATH U BBITIOIHITH pa0OTy B YCJIOBHSIX PEaIbHOT0, BUPTYAIBHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

e Pa3BMBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUN KU3ZHEHHBIX TPOOJIEM.

ba3zoBble ucciaeaoBarebCcKue 1eiCTBUA:

eBJIAJICTh HAYYHOH TEPMUHOJIOTHEH, KIIOUCBBIMA TIOHATHSAMH € METOJAMH
(bu3nYecKoi HAyKH;

e BJIAJICTh HABBIKAMHU y4eOHO-HCCIEIOBATENLCKON W MPOCKTHON JESITENTbHOCTH B
00J1aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY TTOMCKY METOOB
pemieHus 3amad  (U3HUECKOTO COJCp)KaHUs, NPUMEHEHHWIO pa3UYHBIX METOJIOB
MTO3HAHMSI,

eBJIAJICTh BUAAMH JCSATEIBHOCTA IO TMOJMYYEHUIO HOBOTO 3HAHUA, €T0
WHTEPIpETAINH, TPEOOPA30BAHUIO U TPUMEHEHUIO B PA3JIMYHBIX YICOHBIX CUTYAITUSAX, B
TOM YHCJIC TIPU CO3/IaHUU YIEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

e BBISIBJISITH MPUIMHHO-CIICACTBEHHBIC CBSA3U U AKTyaJIM3UPOBATH 33]1a4y, BHIJIBUTAThH
TUNoTe3y €€ pelieHus, HaX0IUTh apTYMEHTHI JUIsl I0Ka3aTeIhCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIIICHUS,

e AHAIM3UPOBATH TIOJYYCHHBIC B XOJI€ PEIICHUS 3a/Ja4d Pe3yJIbTaThl, KPUTHUYCCKU
OILICHMBAThH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSX;

ecTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a7ayd B 00pa3oBaTeNbHOMN
JEeSTEIBHOCTH, B TOM YHCIIE IPU U3yUYeHUU (PU3UKH;



e 1aBaTh OLICHKY HOBBIM CUTYallUsAM, OLICHUBATH MIPHUOOPETEHHBIN OTIBIT;

eyMETh TEPEHOCUTh 3HaHUs N0 (u3MKe B MPAKTHYECKYI0  00JIacTh
AKU3ZHENIEATEIbHOCTH;

e YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JacTeNl;

e BBIJIBUTaTh HOBBIE UJIEH, ITPEJIaraTh OPUTHHAIbHBIE TOJAXO/IbI U PELICHUS;

e CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIIUE aIbTEPHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaumeii:

e BJIAJICTh HABBIKAMU TIOJy4YeHUs HMH(pOpManuu (U3HUECKOTO COAECpXKAHUS U3
HUCTOYHUKOB pPa3HbIX THUIIOB, CAMOCTOSATEIbHO OCYIIECTBISATh IIOUCK, aHaJU3,
CUCTEMATHU3allMI0 W MHTEPOpPETalui0 HHPOpMAIMK pa3IMYHBIX BHUAOB U (opMm
IPEICTABICHNUS;

e OLIEHUBATh JIOCTOBEPHOCTh MH(OpMALINY;

* ICTI0JIB30BaTh CPeICTBA MH(POPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHUII B
pElIeHMH KOTHUTHBHBIX, KOMMYHHMKAaTUBHBIX U  OpraHM3allMOHHBIX 3aJad C
coOyofieHueM TpeOOBaHWI  APrOHOMUKH, TEXHUKU OE€30MAaCHOCTH, TUTHUEHBI,
pecypcocOepexeHus, MpaBOBbIX H ATUYECKUX HOPM, HOPM HH(POPMAIMOHHOU
0e30I1aCHOCTH;

e CO3/1aBaTh TEKCThI (PU3MUECKOTO COJEPKAHMS B PA3NIMYHBIX (popMarax ¢ y4ETOM
Ha3Ha4YeHUs] MHPOPMALlMM U LEJEBOM ayJUTOpPHUH, BBIOMpAs ONTHUMAJIbHYIO (opmy
IIPEACTABIICHNS U BU3YyAJIM3ALUN.

KoMMyHHKAaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

e OCYILLIECTBJISITh OOILIEHUE HA YPOKaX (PU3UKU U BO BHE-YPOUHOH J1€ATEIBHOCTH;

e pacrio3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYal[Uil U CMATYaTh KOH(QIUKTHI;

epa3BEPHYTO M JIOTMYHO H3JIAraTb CBOKO TOYKY 3pPEHHS C MCIHOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

*[IOHMMATh M HCIIOJNB30BAaTh IPEUMYINECTBA KOMAaHIAHOW W WHIWBHIYaJIbHOU
padoTHI;

e BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBUI € YYETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 4jieHa KOJUIEKTUBA;

e IPUHUMATb L€ COBMECTHOM AESITEIIbHOCTH, OPTaHU30BbIBATH U KOOPJAUHUPOBATH
JNEUCTBUS MO €€ NTOCTHKEHUIO: COCTABJIATH IJIaH ACHCTBUN, PACIIPEICIATh POJIU C YYETOM
MHEHUI YYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM pabOThI;

e OLIEHMBATh Kaue€CTBO CBOETr0 BKJA/Ja M KaXKJOTO0 y4yacTHUKAa KOMaHIbl B OOLIMii
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

eqpe/yaraTb HOBBIE IPOEKThI, OLEHUBATh MJAEH C TO3ULUU HOBU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

¢ OCYIIECTBJISITh HO3UTUBHOE CTPATETMYECKOE NOBEACHHUE B PA3JIMYHBIX CUTYaLUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaxKeHHE, ObITh HHUIIMATUBHBIM.

PeryisiTuBHBIC YHMBeEpPCAJIbHbIe YueOHbIe 1eiCTBUA

Camoopranusanus:

¢ CAMOCTOSITEJILHO OCYILECTBIIATh IMO3HABATEIbHYIO JIEATEIbHOCTh B 00JIACTH
(Y3UKY U ACTPOHOMMUH, BBIABIISITH MPOOJIEMbI, CTABUTH U (POPMYJIMPOBATH COOCTBEHHBIE
3a/1auu;



¢ CAMOCTOSITEJIbHO COCTAaBJIATh IJIaH PELIEHUs] PACUETHBIX M KAUECTBEHHBIX 3aj1ad,
IUIaH BBIIOJHEHUS NPAKTUYECKOM padoThl € YYETOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEAOYTCHHI;

e 1aBaTh OLIEHKY HOBBIM CUTYalIHIM;

e pacIIMPATh PAMKH y4€OHOTO IPEeIMETa Ha OCHOBE JIMYHBIX MPEIIIOUYTECHHI];

eICNIaTh  OCO3HAHHBIM BBIOOP, ApPryMEHTHpPOBaThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

e OLICHUBATh IPUOOPETEHHBIH OIIBIT;

e C1I0COOCTBOBAaTh (POPMUPOBAHUIO U IMPOSIBICHUIO 3pYIULIUU B 00nacTu (PpU3MKH,
IIOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KyJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAJIBHBIN HHTEJICKT:

e 1aBaTh OLIEHKY HOBBIM CHUTYyalllsM, BHOCHTb KOPPEKTUBBI B JIESITEIIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEISIM;

BJIAJIETh HAaBbIKAMHU MO3HABATEIbHON pe(dIeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHWM;

* ICTIOJIb30BaTh NMPUEMBI pe(IeKCUH [JIs OLIEHKM CHUTYalluM, BbBIOOpa BEPHOTO
pELIeHMS;

e YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHHUS IO UX CHHYKEHHUIO;

e IPUHUMATh MOTHBBI W apryMEHThl JpPYIMX I@pH aHalIW3€ pe3yiIbTaToB
NEeATENbHOCTH;

e IPUHUMATH c€0s1, MIOHUMAasi CBOM HEJJOCTATKU U JTOCTOUHCTBA;

eIPUHMMAThb MOTHMBBI M apryMEHTbl JpYIMX I@pPH aHaIW3€ pe3yibTaToOB
NEeSATENBHOCTH;

e IPU3HABATH CBOE MPABO U NMPABO IPYrMX Ha OLUIMOKH.

B mnpouecce OOCTHKEHMsI JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHSI MPOrPAMMBI I10
(bu3uKe 7151 ypOBHS CPEIHET0 00111ero 00pa3oBaHus y 00yUJaroImuXCcs COBEPIICHCTBYETCS
AMOIMOHAJIBHBIN MHTEIJIEKT, TPEANOIaralomnii copMupoBaHHOCTD:

e CAMOCO3HAHMS, BKJIIOYAIOLIEr0 CIOCOOHOCTh MOHHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPABIIEHUS Pa3BUTHUSI COOCTBEHHON ASMOIMOHAIBHOM C(ephl, ObITH
YBEPEHHBIM B ceOe;

e CAMOPETYJUPOBAHUS, BKJIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBECHUE, CIIOCOOHOCTh aJallTUPOBATHCS K AMOLIMOHATIbHBIM
M3MEHEHUSIM U TPOSIBISITh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

e BHYTPEHHEH MOTHBALMH, BKJIOYAIOIIEH CTPEMIICHHE K JOCTHKECHHUIO LIETU U
ycnexy, ONTHUMHU3M, HWHULUATUBHOCTb, YMEHHUE JI€WCTBOBATh, HCXOAS M3 CBOUX
BO3MOKHOCTEH;

e OMIIaTUH, BKJIOYAIONIEH CHOCOOHOCTh MOHHMMATh SMOIMOHANIBHOE COCTOSHUE
APYTUX, YUUTHIBATh €r0 MPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COYYBCTBUIO U
COINEPEKNBAHUIO;

e COLIMATIBHBIX HABBIKOB, BKIIIOYAIOIIMX CHOCOOHOCTH BBICTpAaMBaTh OTHOUIEHUS C
JIPYTUMU JIIOABMH, 3a00TUTHCSI, IPOSIBIATH UHTEPEC U pa3peniaTb KOHPIUKTHI.

IMPEIMETHBLIE PE3VYJIBTATDBI



K konity o0yuenus B 10 knacce npeMETHBIE pE3yNbTaThl HAa YIITyOJIEHHOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHIA:

e IOHUMATh POJIb (PU3UKHA B 3KOHOMHYECKOU, TEXHOJOTMYECKOM, 3KOJOTUYECKOH,
COLIMATIbHON M 3TUYECKOHN cdepax NesATEIbHOCTH 4YelIOBEKa, POJb U MECTO (PU3UKU B
COBPEMEHHOW HAYYHOU KapTUHE MUPA, 3HAYEHUE ONHUCATENBHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENFHOM W TMPOTHOCTUYECKOW (YHKIUN (DU3MUECKONH TEeopun — MEXaHHKH,
MOJIEKYJIIPHOM (PU3UKHU U TEPMOJUHAMUKH, POJIb (PU3HUECKON TeOpUU B (POPMUPOBAHUU
IpeICTaBICHUN O (PU3NUECKON KapTUHE MUDA;

e pa3nuyYaTh YCJIOBHSI NMPUMEHMMOCTH MoOJAeNeH (PU3UYECKHX TEl M IPOLECCOB
(s1BNEHMI): MHEpLUAIbHAS CUCTEMA OTCUETa, a0COJIIOTHO TBEPJOE TENO, MaTepUaAJIbHAS
TOYKa, PaBHOYCKOPEHHOE [JBHWXEHHE, CBOOOJHOE INaJcHHE, aOCOJIOTHO YIpyras
nepopmarusi, abCONIOTHO yNpyroe U abCONIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJEIH
rasa, ’KMJIKOCTH U TBEPAOTO (KpUCTAIIINYECKOI0) TeNa, UlealbHbIN ra3, TOUeYHbIN 3aps,
OJTHOPOJHOE DJIEKTPUYECKOE TTOJIE;

e pa3IMyaTh yCIoBUs (TpaHULbl, 00J1aCTH) NPUMEHUMOCTUA (DPU3UUYECKUX 3aKOHOB,
MOHUMAaTh BceoOUMi xapakTep (yHAAMEHTAIbHBIX 3aKOHOB W OrPAaHUYEHHOCTh
WCIIOJIb30BaHMUs YaCTHBIX 3aKOHOB;

e AHAIM3UPOBATh U OOBSICHATH MEXAHWYECKHUE MPOLECCHl U SIBICHHS, UCHOJIb3YS
OCHOBHBIE€ TIOJIO)KEHHMSI M 3aKOHBl MEXAHUKU (OTHOCUTEIBHOCTH MEXaHUYECKOTO
IBWOKEHUSI, (OPMYJIbl KMHEMATUKH PaBHOYCKOPEHHOTO JBUXEHHS, MPeoOpa3oBaHUs
lManuiies 11t CKOPOCTH U IEpeMeELeHNs, 3aKOHbI HbI0TOHA, IPUHIIUII OTHOCUTEIIBHOCTH
lanuies, 3aKkOH BCEMUPHOIO TATNOTEHUs, 3aKOHBI COXPaHEHUs UMIIyJIbCa U
MEXaHUYECKON SHEpruu, CBA3b pabOThl CUJIbI C U3MEHEHHUEM MEXaHHYECKON SHEepruw,
yCIIOBUSL paBHOBECHUs TBEPAOrO Tejla), MPU STOM HCIOJb30BaTh MaTEMaTHUECKOE
BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS TNPUMEHUMOCTH (PU3UUYECKHX 3aKOHOB:
npeoOpa3oBanuii ['anues, BTOporo u TpeThero 3akoHoB Hpl0TOHA, 3aKOHOB COXpaHEHUs
VMMITYJIbCA U MEXAHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

e AHAIM3UPOBATh U OOBICHATH TEIJIOBBIE MPOLIECCHl M SABJICHHS, HUCIHOJIb3YS
ocHoBHbIE M0J10keHUA MKT 1 3aK0HBI MOJIEKYJISIPHON (PU3UKHU U TEPMOANHAMUKH (CBSI3b
JABJICHHS] UJICAJIBHOTO ra3a CO CPEIHEN KMHETHYECKON SHEPTUEr TEIJIOBOTO JBUKEHHUS
M KOHUEHTPAUMEW €ro MOJEKYJd, CBSI3b TEMIIEpATypbl BEIIECTBA CO CpEIHEU
KMHETUYECKOW SHEPTUEHN TEMIOBOTO IBMKEHUS €r0 YaCTHL, CBA3b TABJIEHUS UACATBHOTO
raza C KOHLEHTpAMEeW MOJIEKYJ U €ro TeMIIepaTypoH, ypaBHEeHHE MeHeneeBa—
Knanelipona, nepBpIil 3aKOH TEPMOJAUHAMUKH, 3aKOH COXPAHEHUSI SHEPTUU B TEILIOBBIX
IpolLieccax), IpyU 3TOM MCIOJIb30BaTh MAaTEMAaTUUECKOE BhIPAKEHNE 3aKOHOB, YKA3bIBaTh
YCJIOBHS IIPUMEHUMOCTH ypaBHeHUsI MeHnieneeBa—KnarneipoHna;

e AHATTU3UPOBATh U OOBSCHATH AJIEKTPUUYECKUE SIBJICHHUS, HCMOJb3Ys OCHOBHbBIC
MIOJIOKEHUS W 3aKOHBI 3JEKTPOJMHAMUKH (3aKOH COXPAHEHUsS 3JIEKTPUUECKOTO 3aps/a,
3aKkoH KyJioHa, MOTEeHIHAIBHOCTD 3JIEKTPOCTATUYECKOTO I1OJISA, TPUHLIMII CYTIEPIIO3ULIUN
ANEKTPUYECKUX TOJIEH, IIPU 3TOM yKa3blBasl yCIOBHS NMPUMEHUMOCTH 3akoHa KyioHa, a
TAaKXKe MPAKTUYECKU BaXKHBIE COOTHOIICHMS: 3aKOHbI OMa Ui y4yacTkKa LeNu U JJIs
3aMKHYTOM 3JIeKTpuYecKoi 1enu, 3akon xoymns—Jlenna, npaBuna Kupxroda, 3aKoHbl
®dapazes 1J1s1 DJIEKTPOJIN3a);

¢ ONIUCBHIBATh  (PU3MYECKHE TMPOLECCHl U  SBJIEHUS, MWCIONb3ysSd BEJIUYMHBIL
[IEPEMEILCHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEIa U CHCTEMBI TE€Jl, CUJAd, MOMEHT



CUJIbl, JaBJCHUE, MOTCHIHAIbHAs SHEPrus, KUHETHYECKas JHEPTHsi, MeXaHW4yecKas
sHEprus, padoTa CUIBI, IEHTPOCTPEMHUTEIHLHOE YCKOPEHHE, CHIa TSKECTH, CHJa
YOPYTOCTH, CHJIa TPEHHS, MOIITHOCTbD, DHEPTHUSI B3aUMOJICHCTBUS Tena ¢ 3eMIIEH BOIM3U
e€ TMOBEPXHOCTH, DHEPTrHs YHPYyrou aedopMamuul MPYKUHBI, KOJUYECTBO TEIUIOTHI,
aOCoNIOTHAsE TeMmIiepaTypa Tena, padoTa B TEpMOAMHAMHUKE, BHYTPEHHSSI SHEPTHUS
UJICaJIbHOTO OJJHOATOMHOTO Ta3a, padoTa UJI€aIbHOTO Ira3a, OTHOCUTENIbHAS BIAXKHOCTh
Bozayxa, KIIJI waeasbHOro  TEIJIOBOTO  JIBUTATeNs;  DJIEKTPUYECKOE  TOJIE,
HANPsHKEHHOCTD AJIEKTPUYECKOTO TMOJIs, HAMPSHKEHHOCTh MOJS TOYEYHOTO 3apsjia WM
3apsHKEHHOTO 11apa B BAKyyMe U B IMRJIEKTPUKE, TOTEHIIUAI 3JIEKTPOCTATUYECKOTO MOJIS,
Pa3HOCTh MOTEHIMAJIOB, JEKTPOJBIDKYIIAs CUila, CUJIa TOKA, HAMPSKEHHUE, MOIIHOCTh
TOKa, DJIEKTpUYECKast EMKOCTb MJIOCKOTO KOHJIEHCATOPA, COMPOTUBJICHUE YYACTKA LIETIH C
MOCJIEIOBAaTEIbHBIM W MApajuleNIbHBIM  COCUHEHUEM  PE3UCTOPOB,  DHEPIus
AIEKTPUYECKOTO MOJISI KOHAEHCATOPa;

¢ OOBSACHATH OCOOCHHOCTU MPOTEKaHUS (UIUYECKUX SIBICHUM: MEXaHUYECKOE
JBIKEHUE, TETJIOBOE JBMXKEHHUE YaCTHI] BEIIECTBA, TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE
nBkeHue, auddy3us, ucnapeHue, KUINECHUE W KOHJICHCAIWs, IUIaBJIEHUE U
KpUCTaJUTA3AIHSA, HaIPaBJICHHOCTh TeIIonepeaauH, ANEKTpHU3aIUs TE,
AKBUIIOTEHIIMAIBHOCTH TOBEPXHOCTH 3aPSKEHHOTO MPOBOIHUKA;

e IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJJHOM (PU3NYECKOM BEIMUUHBI OT IPYroi
C HCHOJBb30BAaHUEM TPSMBIX HW3MEPEHUN, MPHU ITOM KOHCTPYHUPOBATH YCTAHOBKY,
(bUKCUpPOBaTh pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH B BUJC
rpa@uKoB ¢ y4€TOM aOCOJIIOTHBIX TMOTPEIIHOCTEN H3MEpPEHUH, JeiaTh BBIBOJBI IO
pe3yJbTatam UCCIEIOBaHNUS;

 MPOBOJANTH KOCBEHHBIE M3MEpeHUs (PU3NYECKUX BEJIUYMH, NPU ITOM BBIOMpATh
ONTUMAJIbHBIA METOJ H3MEpPEHUs, OIICHHUBAaTh aOCOJIOTHBIE W OTHOCHUTEIHHBIC
MOTPEIIHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHHUIA;

¢ IPOBOJIUTH OMNBITHI IO TMPOBEPKE MPEJIOKCHHOM THUMOTE3bl: TUIAaHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJTU3UPOBATh MOTYyUYCHHbBIC
pe3yJbTaThl U JeaTh BBIBOJ] O CTaTyCe MPEJIOKEHHON TUIIOTE3bI;

e cOOMIOIATh TIpaBWJIa O€30MacCHOTO TpyAa NpPU MPOBEAECHUU HCCIEAOBaHUN B
paMKax y4eOHOro »SKCIEPUMEHTa, MpPaKTUKyMa M Y4eOHO-HCCIIEI0BATEIbCKOU U
MPOEKTHOW  JCSATEILHOCTH C HUCIOJb30BAaHUEM U3MEPUTENBHBIX YCTPOHUCTB U
1abopaTopHOTO 000PYIOBAHUS;

e pCIIATh PACUETHBIC 3aJa4YM C SBHO 3aJaHHON W HESBHO 3aJJaHHOW (PU3HYECKOMN
MOJICIIbIO: Ha OCHOBAaHUU aHaJM3a YCIOBHUSI 00OOCHOBBIBATH BHIOOP (PU3MUECKON MOJCIH,
OTBEYAOIICH TpeOOBAHMSIM 3a/1a4d, MPUMEHSTH (DOPMYJIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYJaThl (PU3WYECKUX TEOPUN TPU HCIOJIH30BAHUM MATEMATUYECKUX METOJIOB
pelieHus 3a]ay, MOPOBOJUTH PACUE€Thl HAa OCHOBAHUM UMEIONIUXCS  JaHHBIX,
aHaJM3UPOBATh PE3YJIbTATHl U KOPPEKTUPOBATH METOIbI PEHICHHUS C YYETOM MOTYUYECHHBIX
pe3yIbTaToB;

epCIIaTh KAYECTBEHHBIC 3aJlaud, TPeOyIomHe MPUMEHEHUS 3HAHUM W3 Pa3HbIX
paszienoB Kypca (U3WMKH, a TakKe HWHTETpalldd 3HAaHUW U3 JAPYruX MpPeIMETOB
€CTEeCTBEHHO-HAYYHOI'0 IHMKJA: BBICTPAMBATH JIOTUYECKYIO IIETIOYKY PaCCyKACHUH C
OMOpPOi HAa N3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUECKUE SIBICHUS;



* ICTIOJIB30BAaTh TEOPETHUECKUE 3HAHUS JUIsI OOBSCHEHUS OCHOBHBIX MPUHIIUIIOB
paboThl M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKHX YCTPOHCTB MU TEXHOJOTHMUYECKUX
IIPOLIECCOB;

 IPUBOJUTH TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(QHU3UKOB B
pa3BUTHE HAYKH, B 00BICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHUH;

e AHAJIM3UPOBATh M OLICHUBATHh IIOCJIEACTBUSA OBITOBOM M INPOU3BOJCTBEHHOM
JESITEIbBHOCTH YEJIOBEKAa, CBA3AHHOW C (PU3MUYECKUMHU MPOIECCAMH, C MO3UIMM
HKOJIOTMYECKOI O€30MMaCHOCTH, IPEACTABIECHUHN O palliOHAIBHOM IIPUPOIONOIb30BaHUH,
a TaK)K€ pa3yMHOM MCIOJIb30BAaHUU JOCTHKEHUI HAyKU U TEXHOJIOTUH JUISl JAJIbHEMILIETO
pa3BUTHUS YEIOBEUYECKOI0 OOLIECTBA;

e IPUMEHATh PA3NUYHBIE CNOCOOBI paboThl ¢ uHpopManuen (HU3NUECKOro
COJIEp’KaHUsl C HCIOJB30BAaHUEM COBPEMEHHBIX HMH()OPMALMOHHBIX TEXHOJOTHH, Ipu
TOM HCIOJIb30BaTh COBPEMEHHbIE HMH(POPMALMOHHBIE TEXHOJOTUM JJI1 IIOMCKA,
nepepaboOTKh M TPEeAbABICHHUS Y4YeOHOM W HAyYHO-NOIYJSIPHOW HMH(POpPMAaLUH,
CTPYKTYPUPOBAHMSI W HMHTEpPIpETauuyd HHPOpMalUU, TMOJYYEHHOH W3 Pa3IUYHbIX
MCTOYHHUKOB, KPUTUYECKN aHAIU3UPOBAThH MOJYyYaeMyl0 HH(POPMALIMIO U OLICHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLINXCSI 3HAHU, TAK U HA OCHOBE aHAJIN3a UCTOYHHUKA
uH(popmanuu;

* IPOSIBJIATh OPTaHU3ALMOHHBIE W II03HABATEIIBHBIE YMEHHUS CAMOCTOSTEIBHOTO
NpUOOpETEHUs] HOBBIX 3HAHUN B MPOILIECCE BBIIOJHEHUS MIPOEKTHBIX U Yy4eOHO-
HCCIIEI0BATENIbCKUX padoT;

e paboTaTh B IPYIIE C UCIIOJHEHUEM PA3IMUHbIX COLUAIBHBIX POJICH, MJIaHUPOBATh
paboTy TIpynmbl, palUoOHAIbHO paCHpPENeNsITh JEATEIbHOCTh B HECTaHAAPTHBIX
CUTYyalMsIX, aJlEKBaTHO OLEHUBATH BKJAJ Ka)/JI0r0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE
paccMaTpuBaeMoil poOIeMbl;

e IPOSIBJIAT MOTUBALMIO K Oyaymed MNpopecCHOHAIBHON AESATENbHOCTU IO
CHEUUATBHOCTSIM (PU3UKO-TEXHUUECKOTO PO HIISL.

K xoniy oOyuenus B 11 knacce npeqMeTHbIC PE3yIbTaThl HA YT1yOJIEHHOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

e IOHUMATh POJIb (PU3UKKM B IKOHOMUYECKOM, TEXHOJIOTUYECKOM, COIMAIbHOU U
ATUYECKON cepax esATEeTbHOCTH YeJOBEKa, POJb MU MECTO (PU3UKH B COBPEMEHHOU
Hay4YHOU KapTUHE MUpPA, POJIb ACTPOHOMUHU B NPAKTUYECKOMN IEATEIIBHOCTH YEJI0BEKA U
JajJbHENIIEM HAay4YHO-TEXHUYECKOM pa3BUTHUH, 3HAYEHUE ONMCATEIILHOM,
CUCTEMATU3HUPYIOIIEH, OOBSICHUTEIIBHOW W TPOTHOCTHYECKOW (YHKIMHA (HU3UIECKOM
TEOPUH — DJIEKTPOJUHAMUKH, CIEHUAIBHOM TEOPUM OTHOCUTEIBHOCTH, KBAHTOBOWU
¢bu3uKy, poab (GU3NUecKor Teopuu B (GOPMHUPOBAHUU TMPEACTABICHUN O (HU3UIECKOU
KapTHHE MHpaA, MECTO (PU3NYECKON KapTUHBI MHpPAa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEACTABIECHUN O IIPUPO/IE;

e pa3IMYaTh YCIOBUS MPUMEHUMOCTH MOJENel (PU3MYecKux Tesl U MPOLECCOB
(sBNEHUI): OJHOPOJHOE DJIEKTPUUECKOE M  OJHOPOAHOE MArHUTHOE  TOJIS,
rapMOHUYECKHE KOJIeOaHUsl, MATEMaTUYECKUM MAasTHUK, WACANbHBIA MPY>KUHHBIN
MasiTHUK, TapMOHUYECKUE BOJIHBI, UCAIbHBIA KOJEOATeIbHbIH KOHTYp, TOHKAs JIMH3A,
MOZEJIEN aToMa, aTOMHOTO SIIpa U KBAHTOBOM MOJENH CBETA;



e pa3IMUaTh YCIOBUS (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTUA (HU3UIECKUX 3aKOHOB,
MOHMUMATh BCceoOIMil xapakTep G(yHIAMEHTATBHBIX 3aKOHOB W OTPAaHUYEHHOCTh
WCMOJIb30BaHUS YACTHBIX 3aKOHOB;

e AHAJTU3UPOBATH U OOBSICHSTH AJIEKTPOMArHUTHBIE MPOLIECCHI U SIBIICHUS, UCTIOIb3YS
OCHOBHBIE TIOJIOKEHUS M 3aKOHBI JJEKTPOJAMHAMHKH W CIELUAJIBHOW TEOPHUH
OTHOCUTEJILHOCTU (3aKOH COXPAaHEHHMs JJIEKTPUUYECKOrO 3apsija, cuiaa Ammepa, cuiia
JlopeHlia, 3aKOH »JJIEKTPOMAarHMTHOM WHAYKUMM, TmpaBuio Jlenma, cBa3p OJIC
CaMOUHIYKIIMH B 3JIEMEHTE AJIEKTPUUYECKON LIEMH CO CKOPOCTHIO M3MEHEHUS CUIIBI TOKA,
MOCTYJaThl CIIEUATILHON TEOPUU OTHOCUTEIBHOCTH DUHINTEWHA);

e AHAIM3UPOBATh U OOBACHITH KBAHTOBBIE MPOIECCHl U SIBJICHHUSA, HCIHOJIb3Ys
MOJIOXKEHUsI KBaHTOBOW (pu3nku (ypaBHeHHE DuHIITEHHA 11 PoTtorddekTa, nepBolid U
BTOpOM mocTyaaThl bopa, mpuHIMIT COOTHOIIEHUsT HeomnpenaenéuHocten I'eitzenobepra,
3aKOHBI COXPAHEHHS 3apsAI0BOIO U MACCOBOTO YUCET M DHEPTUU B SIACPHBIX pPEaKLMIX,
3aKOH PaJMO0aKTUBHOTO pacnaja);

¢ OMMHUCHIBATh (PUBMYECKUE TPOLECChl M  SIBICHUS, HCIOJIb3YsSd BEIUYUHBIL:
HANPSOKEHHOCTh  JIEKTPUYECKOTO TMOJIA, MNOTEHIMAT AJICKTPOCTATHYECKOTO IOJI,
Pa3HOCTh TMOTEHIMANIOB, OJJEKTPOJABMKYIIAd CHJIA, WHAYKUWAS MarHUTHOTO TOJI,
MarHuTHBIA TOTOK, cwia AMIepa, HWHIYKTUBHOCTb, JJEKTPOABIKYIAs CHUJIA
CAaMOWHJIYKIIMM, DHEPTHsl MAarHUTHOTO TIOJISI MPOBOJHUKA C TOKOM, PEISITUBUCTCKUIA
UMITYJIbC, TIOJIHAS DHEPTUsl, SHEPTHs MOKOS CBOOOJHOW YACTHUIIBI, SHEPTUS U HUMITYJIbC
(GhoTOHA, MacCOBOE YMCIIO U 3apsil S/Ipa, DHEPTHS CBA3M SAPa;

¢ O0OBSICHATH OCOOCHHOCTU MPOTEKAHUsI (PUBNYECKUX SBJICHUM: DJIEKTPOMArHUTHAS
WHIYKIUS, CAMOUHJIYKIIMS, PE30HAHC, HHTEpPEPEHIIUS BOJH, AUGPaKIUs, AUCTICPCUS,
MOJIHOE BHYTPEHHEE oTpaxeHue, hoTtodnekrpudeckuit 3pdext (hotoaddekr), anvda- u
OeTa-pacnajipl A/ep, raMMa-u3JIy4eHue sijaep, GU3NUecKue MPUHIMIBI CIEKTPAIbLHOTO
aHanu3a u paboThI Ja3epa;

e ONIPEAEIATh HAMPABICHUE WHIYKIIMM MAarHUTHOTO TMOJA MPOBOJHHUKA C TOKOM,
cuibl Amriepa u cuisl JlopeHua;

e CTPOUTH U300paKEHHUE, CO3/1aBaeMO€ TUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
PacCUUTHIBATH €70 XapaKTEPUCTUKH;

e IPUMEHSATh OCHOBOITOJATAIOIIME ACTPOHOMHUYECKUE MOHATHUS, TEOPUU U 3aKOHBI
JUIS. aHaliu3a U OOBSCHEHUS (PUBMYECKUX MPOIIECCOB, MPOUCXOAIIMX B 3BE3NAX, B
3BE3MTHBIX CHCTEMAaX, B MEXXTaJaKTUUECKON cpesie; ABUKEHUSI HEOECHBIX TEJl, IBOJIIOIIMN
3BE31 M BeeneHnHoi;

e TIPOBOANTH  WCCIEJOBAHUE  3aBUCHUMOCTEH  (U3MYECKUX  BEJIUYUH  C
WCIIOJB30BAaHUEM TIPSIMBIX HM3MEPEHHM, MpPU H3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(UKCUpPOBaTh PE3YyJIbTAThl MOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEJIMYHUH B BUJC
rpa@ukoB ¢ y4€TOM aOCOJIIOTHBIX TMOTPEITHOCTEH W3MEpEHUH, NejaTh BBIBOJBI IO
pe3yabTaTaMm UCCIEA0BaHNUS;

¢ IPOBOJIUTh KOCBEHHBIE M3MEPECHUSI (DU3NUECKUX BEJIUYUH, MIPU ATOM BHIOHMpATh
ONTUMAJILHBIA METOJI M3MEpPEHHMs, OIICHUBAaTh aOCOJIOTHBIE W OTHOCUTEJIbHBIC
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPCHHUIA;

¢ IPOBOJIUTH OMNBITHI MO TMPOBEPKE TMPEIOKCHHOM THUIMOTE3bl: TUIAHUPOBATh
AKCIIEPUMEHT, COOMPATh SKCIEPUMEHTANBHYIO YCTAHOBKY, AHAJIU3UPOBATH TOJyUYEHHbIE
pe3yabTaThl U AeNaTh BBIBOJ O CTaTyCe MNPEIJI0KEHHON THIIOTE3bI;



e OIMCHIBATh METO/bI MOJIYYEHHUSI HAYYHBIX aCTPOHOMUYECKHUX 3HAHMIA;

e cOONMIONIaTh TpaBHJia OE30MACHOTO TpyAa MpH TMPOBEACHUU HCCIECIOBAaHUMN B
paMKax y4eOHOro SKCIEPUMEHTAa, NPaKTUKyMa M Yy4eOHO-HCCIIEOBAaTEIbCKON U
MIPOEKTHOM  JICSITENIbBHOCTA C HCIOJB30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB U
71a060paToOpHOTO 000PYTOBAHUS;

epCIIATh PACUETHBIC 33JaYM C SIBHO 3aJaHHOM W HEABHO 3aJlaHHOW (PU3HYECKOMN
MO/IEJIbIO: HA OCHOBAHUH aHAJIN3a yCIOBUs BEIOUpaTh PU3NIECKUE MOJIEIH, OTBEYAIOIINE
TpeOOBaHUAM 3aJaud, PUMEHATh (POPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTU U IOCTYJAThl
(¢u3NyeCKUX TEOpUH MPHU HUCIIOJIB30BAHUHM MATEMATHUYECKUX METOJIOB pEIICHUs 3aj]ad,
IPOBOJUTH PACYETHI HA OCHOBAHWH MMEIOIIMXCS JaHHBIX, aHAJTU3UPOBATh PE3YJIBTATHI U
KOPPEKTUPOBATH METObI PEIICHUS C YIETOM ITOIYYEHHBIX PE3YJIBTATOB;

epelIaTh KAaueCTBEHHbIE 3aJaud, TPeOyIOUIMe NPUMEHEHUs 3HAHUW M3 Pa3HbIX
pa3nenoB Kypca (U3MKH, a TakKe HWHTErpalud 3HAaHUW W3 JAPYTrUX HpPEeIMETOB
€CTECTBEHHO-HAYYHOI0 LIMKJA: BBICTPAUBATh JIOTMYECKYIO LIETOYKY PACCYXICHHUH C
OMOpPOM HA N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBJICHHUS;

* ICTIOJIb30BaTh TEOPETUYECKHE 3HAHMS ISl OOBSICHEHUS OCHOBHBIX HPHUHIIUIIOB
paboOTbl HM3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB U TEXHOJOTMYECKUX
MIPOLIECCOB;

o IPUBOJUTH NPHUMEPHI BKJAJAa POCCUHCKHX U 3apyO€KHBIX YUYEHBIX-(PU3HKOB B
pa3BUTHE HAYKH, B 00BICHEHUE IPOLIECCOB OKPYKAIOILEr0 MUPA, B PA3BUTUE TEXHUKU U
TEXHOJIOTHUH;

e AHAJIM3UPOBATh M OLICHUBATh IIOCJIEACTBUSA OBITOBOM U TNPOU3BOACTBEHHOM
JESITeIbHOCTH YEJIOBEKa, CBA3AaHHOM C (U3MYECKUMHU TMpollecCaMu, C TO3HULMNA
HKOJIOTMYECKOI O€30MMacHOCTH, MPEACTABIECHUHN O palliOHAIBHOM IIPUPOIONOIb30BaHNUH,
a TAK)KE Pa3yMHOM UCIIOJIb30BAHUY TOCTHKEHUN HAYKU U TEXHOJIOTUH JJIs1 TAJIbHEUILIETO
pa3BUTHUS YETIOBEUYECKOI0 OOLIECTBA;

e IPUMEHSTh pPa3IU4HbIe CMOCOObl padoThl ¢ HHPOpMaLUe (U3NUECKOrOo
COJIepKaHUsl C HCIOJb30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHM, MpH
TOM HCIOJIb30BaTh COBPEMEHHbIE HMH(POPMALMOHHBIE TEXHOJOTUM JJIA TIOMCKA,
nepepaboOTKU M TPEeAbABICHHUS Y4YeOHOM W HAyYHO-TNOMYJSIPHOW HMH(pOpMalLUH,
CTPYKTYPUPOBAHMSI W MHTEpIpETaluyd HWH()OpMalUU, TOIYYEHHON U3 pa3IuYHbIX
MCTOYHHUKOB, KPUTUYECKH aHATU3UPOBATh MOJy4YaeMyt0 MH(POPMALIMIO U OLIEHUBATh €€
JIOCTOBEPHOCTH KaK Ha OCHOBE MMEIOLINXCSI 3HAHWI, TAK U HA OCHOBE aHAJIN3a NCTOYHHKA
uHdopmanuu;

¢ IPOSIBJIATH OPTaHU3ALMOHHBIE WM I103HABATENIBHBIE YMEHHUS CAMOCTOSTEIBHOIO
npuOOpeTEeHUs] HOBBIX 3HAHUW B TMPOILIECCE BBIMOJHEHUS MNPOEKTHBIX U Yy4eOHO-
HCCIIEIOBATENIbCKUX padoT;

e paboTaTh B IPYIIE C UCIIOJHEHUEM PA3IMUHbIX COLUATIBHBIX POJICH, MJIAHUPOBATh
paboTy Tpynmbl, palUoOHAIbHO pPACHpPENENiATh JEATEIbHOCTh B HECTaHAAPTHBIX
CUTYalMsIX, aJIEKBAaTHO OLEHUBATH BKJIAJ KaXJ0r0 U3 YYACTHUKOB I'PYIIbI B PEIICHUE
paccMaTpuBaeMom MPoOJIeMBbI;

e IPOSIBJIATH MOTHUBALMIO K Oyaymied MNpopecCHOHAIBHON AESTENbHOCTU IO
CIEIUATBHOCTSIM (PU3UKO-TEXHUUECKOTO TTPOQHIISL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoJsm4yecTBO 4acoB JJIeKTPOHHbIE
J{j;')ﬂ HaumeHoBaHue pa3iesioB H TeM MPOrPaMMbI Beero Koutpoabubie I[IpakTuueckue E,Ig;)g? OOBB:TIE?ILHH e
padoThI padoThI pecypeb
Paznea 1. HAYUYHBIA METO/ TO3HAHUSI ITIPUPO1bI
1.1  HayuHblii METO IMO3HAHUS TPUPOIBI 6
Hroro mo pazueny 6
Pa3zpgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2  Jlunamuka 10
2.3  Craruka TBEpIOTO TENa ) 1
2.4  3aKOoHBI COXpaHEHHs B MEXaHUKE 10 1
Hroro mo paszneny 35
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
3.1  OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHN 15 1
3.2  Tepmonunamuka.TernnoBbie MalHbI 20 1
3.3 | ArperatHbie cocTosiHUs BerecTBa. Pa3zoBbie MEPEXObI 14 1
Hroro no paszneny 49
Pa3nen 4. JIEKTPOJANHAMUKA
4.1  DnexTpuyeckoe 1moie 24 1
4.2  TloCTOSIHHBIH 3JEKTPHUUECKUI TOK 24 1
4.3 | Toku B pa3nUYHBIX Cpeaax 6
Hroro mo pazueny 54
Paznen 5. PU3HUECKHWI MPAKTUKYM
5.1  ®dusnueckuii MpaKTUKyM 16 16
Hroro no paznery 16
PesepBHOe Bpems 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16




11 KITACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Nen/m HamMmeHOBaHMe pa3je/ioB M TeM IPOrpamMMbl Beero Konrpoabnsie IIpakruyeckue f)lg;g)fo(:fab;:.])mnme
padoThI padoThI pecypes
Pazgen 1. JIEKTPOJANHAMMUKA
11 MaruutHoe nose 14
1.2 DneKTpOMarHuTHasT MHIYKIIUS 13 1
Hroro mo pazueny 27
Pazgen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHn4uecKkue KojaeOaHus 10
2.2 DneKTpOMarHuTHbIE KoJieOaHus 15
2.3 MexaHuuyeckue 1 3JeKTPOMarHUTHbIE BOJIHBI 10 1
24 Orntuka 25 1
Hroro mo paszneny 60
Paznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH
3.1 OcnoBel CTO 5 1
Hroro no paszneny 5
Pazgen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsspHO-BOITHOBOM AyaJln3mM 15
4.2 duszuka aroma 5
4.3 @Pu3nka aTOMHOTO SIpa ¥ MJIEMEHTAPHBIX YaCTHUIL 9)
Hroro no paznery 25
Paznen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPO®PU3UKU
5.1 DeMeHThl aCTPOHOMUU U acTPOPU3UKU 12
Hroro mo pazueny 12
Paznen 6. PU3HUECKHWI MPAKTUKYM
6.1 dusnyeckuil NPakTUKyM 16 16
Hroro no pasneny 16

Pa3nea 7. OBOBIIAIOIIEE IOBTOPEHHUE




Cuctemartu3zanus 1 0000IIeHNE TPEIMETHOTO

7.1 CoJIepKaHUs U OTBITA JEATEIHLHOCTH, MPUOOPETEHHOTO 15
npu u3ydeHnu Kypca ¢usuku 10 — 11 kiaccoB
Wroro no pazueny 15
Pe3epBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE

Ne aTa ugposbie

n/n Tewa ypoxa Bcero Kontpoarssie | Ipakrmieckue fll3y'-lel-ll/lﬂ :)Iﬁl?al;osaTeﬂmee

padoThI padoThI pecypebi

1 Du3iKa — (yHIaMEHTANbHAS HAYKA O IPHPOJC 1 0 https://resh.edu.ru/subject/le

sson/5894/start/90071/

5 HayuHb1il MeTO TO3HAHUS U METOJIbI 1 https://resh.edu.ru/subject/le
UCCIeToOBaHMs (PU3MUECKUX SBICHUI sson/5894/start/90071/

3 DKCIEpUMEHT U TEOpUs B IPOLIECCE [TO3HAHUS 1 https://resh.edu.ru/subject/le
npupoabl. Habmrogenue u skcnepuMeHT B GU3MKe sson/5894/start/90071/

4 CrniocoOs1 u3mMepeHus: GU3NYECKUX BETUUHH 1 https://resh.edu.ru/subject/le

sson/5894/start/90071/

5 AOCOTIOTHAS M OTHOCUTEIbHASI IOTPEIITHOCTH 1 https://resh.edu.ru/subject/le
HM3MEPCHUH (PU3HUCCKUX BEJIMYUH sson/5894/start/90071/
MognenupoBanue B ¢pusuke. Poib u mecto puszuku

6 B (hopMHpPOBaHUH COBPEMEHHON HAyUHOMN 1
KapTUHBI MUPA, B IPAKTUYECKOMN AEATEIbHOCTU
Jmonen
Mexannueckoe nBuxkeHue. Cucrema oTcyera. .

7 OTHochenLHoc);L MEXaHUYECKOTO JIBHIKEHUS. 1 hitps://resh.edu.ru/subjectle

sson/6287/start/46887/
[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKH
Pannyc-BekTop MaTepHalIbHON TOYKH, €TO

8 IIPOEKIIMH HA OCU KOOpAHUHAT. TpaeKkTopusl. 1
[Tepememenue. Ckopocts. X nmpoeknnu Ha ocu
KOOpJAUHAT
PaBHOMEpPHOE NPSAMOIIMHENHOE IBUKEHUE.

9 I'padnueckoe onmcanne paBHOMEPHOTO 1
MPSIMOJIMHEMHOTO JBUKECHHUS

10 Crnosxenue nepemeIieHnil u ckopocreil. Pernenne 1

3agaq
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HepaBnomepHoe nBuxenne. MrooBeHHas

https://resh.edu.ru/subject/le

11 cKopocThb. Yckopenue. [IpsmonnneiitHoe sson/3721/start/160133/
JIBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM
12 I'padmueckoe onucanue MPSIMOIUHEHHOTO
JIBUKEHUS C IOCTOSIHHBIM YCKOPEHUEM
CBoboaHoe najzieHue. Y ckopeHue cB0OOOIHOTO
13 najieHus. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH,
YCKOpPEHUs OT BPEMEHH U UX TpapuKu
14 JIBu>keHue Tena, OpoIIeHHOTO MO YTIIOM K
TOPU30HTY
KpuBonmueliHoe aBuxkenue. J[BH>KeHUE 1O
15 OKPY’KHOCTH. YTJIOBasl U JIMHEIHAsA CKOPOCTb. https://resh.edu.ru/subject/le
[Tepuon m yacrora. LleHTpOCTpEMHUTEIIBHOE U sson/3711/start/47122/
MIOJIHOE YCKOPEHUE
16 KonTponbhas padora no teme "Kunematuka"
[TepssIif 3akoH HetoToHA. THEpUMaIbHBIE .
17 CI/I(?TGMBI orcuéra. [ [puHiun OIT);IOCHTenLHOCTH https.//resh.edu.ru/subject/le
R sson/6286/start/47238/
lanunes. HennepumanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHOnelicTBYIOIIAs cujia. BTopoit 3akoH https://resh.edu.ru/subject/le
Hsrotona. Macca sson/4717/start/270738/
19 B3aumoneicteue ten. Tpernit 3akoH HeroTona https://vesh.edu.ru/subject/le
sson/4717/start/270738/
20 [Ipunuun cynepno3unuu cuil. Pemenue 3aiay Ha
IIpUMEHEHHE 3aK0HOB HproTOHA
3aKOH BCEMHUPHOTO TATOTEHUsS. DKBUBAJIEHTHOCTD https://resh.edu.ru/subject/le
21 9 .
rPaBUTAIMOHHON U MHEPTHOW MacChl sson/4717/start/270738/
22 Cwuia TSOKECTH U YCKOPEHHE CBOOOTHOTO A ICHUS
JIBrokeHre HeOECHBIX TeT M UX MCKYCCTBEHHBIX
23 cnyTHUKOB. [lepBas kocMHuueckasi CKOPOCTb.
3akonsl Kemnepa
24 Crna ynpyroctu. 3axon I'yka, Bec Tena https://resh.edu.ru/subject/le

sson/4721/start/A7472/
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25

Cuna tpenus. [Ipupona u BUIbI cUl TPEHUSL.
JIBM>KEHHE B KUIKOCTHU U rase ¢ y4TOM CHIIBI
COIIPOTHUBIICHUS CPEbI

https://resh.edu.ru/subject/le
sson/6289/start/47531/

26

27

JHasnenue. 'ugpocraruueckoe nasienue. Cuia
Apxumena

AGcooTHO TBepoe Teio. [loctynarenpHoe u
BpalaTeIbHOE JBUKEHUE TBEPJOTO Telia

https://resh.edu.ru/subject/le
sson/6288/start/47151/

28

29

30

MoMEHT Cuiibl OTHOCUTENBHO OCH BPAILCHUS.
IIneyo cunbl

Crnoxxenue CHUJI, IPUJIOKCHHBIX K TBEPAOMY TCIIY.

LenTp TsxecTH Tena. Y CIoBUSI pAaBHOBECHS
TBEpOro Tena. Buabl paBHOBecus

Pemenue 3agau

31

32

KonTponbhas padora no teme "JluHamuka.
Cratuka TBepaoro tena'"

Hmnynbc MaTepraibHOW TOYKH, CUCTEMBI
MaTCpHaJIbHBIX TOUYCK. HeHTp MacC CUCTEMBI
MaTepHaIbHBIX ToueK. Teopema 0 TBUKCHUN
IIEHTPa Macc

https://resh.edu.ru/subject/le
sson/5895/start/138339/

33

Nmnynbe cuibl 1 K3BMEHEHHWE UMITYJIbCA TeJa.
3aKoH COXpaHEHUsl UMITyJbca. PeakTuBHOE
NBIDKEHHE

https://resh.edu.ru/subject/le
sson/4719/start/8645/

34

MoOMEHT uMITyJIbCa MAaTEPUATIBHON TOYKH.
IIpencrasinenue o COXpaHEHUU MOMEHTA
HMITYJIbCA B IEHTPAJIBHBIX MOJIAX

35

Pemenue 3agau

36

37

PaGora cuibl Ha MajOM U Ha KOHEYHOM
nepemenieHnu. ['paduueckoe npeacrapneHue
paboThI cuITbl. MOIITHOCTh CHIIBI

Kunernueckas sneprus. Teopema 00 U3MEHEHUN
KMHETHYECKOM SHEPIrUU MaTEpPUAITIbHOM TOUKHU

https://resh.edu.ru/subject/le
sson/6290/start/197453/

38

[ToTenumanpHple U HETOTEHIUAIBHBIE CHIIBI.
ITorenumaneHas sHeprus. Bropas kocMuueckas
CKOPOCTh



https://resh.edu.ru/subject/lesson/6289/start/47531/
https://resh.edu.ru/subject/lesson/6289/start/47531/
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Tpetbst kocmuueckasi ckopocTb. CBsi3b pabOThI
HEMOTEHIUATIbHbBIX CHJI C U3MEHEHUEM

https://resh.edu.ru/subject/le

39 MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH sson/4720/start/270767/
COXPaHEHUS MEXaHUUYECKOM 3HepTrun

40 VYnpyrue u Heynpyrue CTOJIKHOBEHHS. Y paBHEHUE https://resh.edu.ru/subject/le
bepnyinu 115 uaeanbHOU JKUIKOCTH sson/5896/start/47771/

a1 KonrponsHas padora HO"TGMC "3aKoHbI
COXPAHEHHUS B MEXaHHUKE
Pa3BuTHe npeacraBieHuil 0 IpUPO/IE TEIIOTHI. .

42 OcHoBHbIE EOHO)KGHI/I?I MKT.pI[IE(M)ymsL Qstgpns'/ﬁ/?rgzr;s'f:#jglggg}ecme
BpoyHoBckoe BUKEeHUE

13 1en Xapcrep monernnn  mamosciorsn hitps:resh.ecu.fu/subjctl
JACTHI BEIECTBA sson/3731/start/47858

44 Macca u pazmepbl MOJIEKYJT (aATOMOB). https://resh.edu.ru/subject/le
KonnuectBo BemectBa. [locTosinHas ABorajpo sson/4722/start/47800/

45 Temneparypa. TernoBoe paBHoBecue. Illkana https://resh.edu.ru/subject/le
enscus sson/5898/start/15462/

46 Pemenue 3amau

47 WneanbHelii ra3. ['a30BbIe 3aKOHBI https://resh.edu.ru/subject/le

sson/6292/start/119514/

48 VYpaBHenue MeHnneneepa-Kianelipona. Pemenue
3a1a4

49 AOcouoTHas TemriepaTypa. 3akoH JlaapToHa

50 N3omporeccs! B ueaqbHOM rase ¢ NOCTOSIHHBIM
KOJIMYECTBOM BELLIECTBA

51 I'paduueckoe npescTaBiIeHHE N30MPOLIECCOB:
M30TEpMa, U30X0pa, n30bapa

52 OcnoBHoe ypaBaenne MKT

53 Pemrenne 3agau
CBs3b a0CONIOTHOM TemMmepaTypbl

54 TEPMOJUHAMHYECKON CUCTEMBI CO CpeHel

KMHETUYECKOM dHEprueH MocTynaTeaIbHOro
TEIJIOBOTO ABM)KCHHUS €€ 4aCTHIL
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O0001IeHYE ¥ CUCTEMAaTU3ALUS 3HAHUI IO TEME

95 "OcHoBrl MKT" 1
56 Kontposbnas padota mo teme "OcHoBsl MKT" 1
TepmoauHamMuueckas cucTema. 3aJlaHie BHEIITHUX
croBuii g T cucremel. BHeninue u .
57 ]}SIHyTpeHHII[/IC naﬂaMeprl. Tapamerpsi T/ 1 https://resh.edu.ru/subject/le
sson/4740/start/15520/
CHUCTEMBI KaK CpeJHUE 3HAYCHHUS BEJINYUH,
OTHCBIBAIONTUX €€ Ha MUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOIAUHAMUKH. .
58 CZMOHpOH3BOHBHaﬂppeJ;HEchaHHﬂ TJI cuctemsl K 1 https://resh.edu.ru/subject/le
sson/5897/start/150904/
TEIIOBOMY PaBHOBECHIO
59 Mojenp uieanbHOro ra3a B TepMOJIMHAMUKE. 1 https://resh.edu.ru/subject/le
VYciioBHs TPUMEHUMOCTH 3TOM MOAEIHN sson/4723/start/15578/
60 YpaBHeHHe MeHﬂeneeBa-KJzaneﬁpOHa H 1
BBIPKEHHE JIJIs BHYTPEHHEH YHEPTUU
BeIpaxxenue i1 BHyTpEHHEN SHEPTUH
61 OJIHOATOMHOI'O MJIEAJILHOI'O Ta3a. 1
KBasucrarnueckue u HECTaTHUECKUE TIPOIIECChI
DneMeHTapHasi paboTa B TEPMOJIMHAMHUKE.
62 Beruucnenue pabotsl o rpaduky npouecca Ha 1
pV-auarpamme
Temnonepeaaya Kak criocod H3MEHEHUS ;
63 ——— 113 elf; sueprun T cHcTeMB! 6e3 1 https://resh.edu.ru/subject/le
sson/4723/start/15578/
COBEpIIEHUs pabOThI
64 KonBek1usi, TenionpoBoAHOCTh, U3JIy4EHHE 1
KommgectBo TemmoTel. TemmoéMKOCTE Tea.
65 VY nenbHas U MoOJIIpHas TEMJIOEMKOCTH BEIIECTBA. 1
VY nenbHas TEMJIOTa CropaHus TOIIMBA
66 Pacuér xonmyecTBa TEIIOTHI PU TEIJIONepeade 1
67 [Tonstre 06 aqnabatHom npouecce. [lepBorit 1
3aKOH TEPMOJIUHAMUKHI
68 KonnuecTBo TemnoTel u paboTa Kak Mepbl 1

W3MEHEHUS BHYTpeHHEN sHepruu T/1 cucremsl
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BTopoli 3ak0H TEpMOIMHAMUKY JJIs1 PABHOBECHBIX

69 Y HEpaBHOBECHBIX mporieccoB. HeoOpaTumMocTh
MIPUPOIHBIX MTPOLIECCOB
. https://www.youtube.com/w
70 [Tpunimune! geictBus TermnoBbix MamuH. KIT/] atch?v=sNUOApKlja4
71 MakcumanbHoe 3Hauenue KIIJI. [{ukin Kapuo
72 Pemrenue 3amau
DKOJIOTHYECKHUE aCHEKThI UCIIOJIb30BaHUS
73 TEIUIOBBIX JBUTaTeneil. TernoBoe 3arps3HeHue
OKpY>KaroIen cpeibl
74 Pewenue 3amau
75 O060061eHre 1 cucTeMaTu3alus 3HaHu| 10 TeMe
"TepmoanHamuka. TernaoBsie MalIUHbI"
76 KonTponbhas padora no teme "TepMmoanHaMuKa.
TennoBbie MalIUHBI"
77 [TapooOpazoBanue u konaeHcanus. Vcnapenue u
KUIIEHUE. Y IeJIbHAs TeTI0Ta Mapoo0pa3oBaHUsI
Haceimmennbie 1 HEHACHITIICHHBIE TTAPHI.
KauecTBeHHast 3aBUCMMOCTb TNIOTHOCTH U
78 JABJICHUSI HACHIIIIEHHOTO Mapa OT TeMIEPaTyphl,
UX HE3aBUCUMOCTH OT 00hEMa HACHIIIIEHHOTO
napa. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUS OT
JABJIEHUS B )KUJKOCTH
79 BraxxnocTs Bo3ayxa. AGComoTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh
80 Pemenue 3amau
81 TBépHOCTEHO.KpHCT&H?quCKHCIIaMOdeHJC https://resh.edu.ru/subject/le
Tena. AHU30TPOIHS CBOMCTB KPUCTAIIIOB sson/3741/start/78608/
82 [InaBnenue n KpucTauM3anus. Y aeiabHast https://resh.edu.ru/subject/le
terioTa riaBneHus. Cyommumarus sson/4740/start/15520/
Hedopmaruu TBEpOTO Tena. PacTsmkenue u
83 cxarue. Casur. Moayne FOnra. [peaen ynpyrux

nedopmariuit



https://www.youtube.com/watch?v=sNUQApklja4
https://www.youtube.com/watch?v=sNUQApklja4
https://resh.edu.ru/subject/lesson/3741/start/78608/
https://resh.edu.ru/subject/lesson/3741/start/78608/
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TernoBoe paclIMpeHne KUIKOCTEN U TBEPIBIX

84 TeJl. AHTApMOHHU3M TETUIOBBIX KOJICOAHWUH YaCTHI]
BELIECTBA
85 [TpeoOpazoBanue sHeprun B (ha30BBIX MEPEX01ax
86 YpaBHEHHE TEIJIOBOTO OamaHca
87 Pemenue 3amau
IToBepxHOCTHOE HaTsKeHUe. KanwispHsle
88 siBiieHus. J[aBJieHHe 1Mo MICKPUBIICHHOMN
MMOBEPXHOCTHIO KuaKocTH. Dopmyrna Jlannaca
O060061eHre U cucTeMaTu3alus 3HaHu| 110 TeMe
89 "Arperarnbie cocTosinus BemiectBa. Da3oBbie
nepexomant"
90 KontponbHas padota nmo teme "ArperaTHbie
cocTosiHus BeliecTBa. @a3oBbie nepexopl”
DneKkTpu3aius Tei U €€ MPOosIBICHUSI.
91 DnexTpuueckuid 3apsa. JIBa BUaa dNeKTPUIECKUX
3aps1oB. [IpoBOIHUKY, TUATIEKTPUKH U
MOJIYITPOBOIHUKHU
92 DneMeHTapHBIN 3JEKTPUYECKUM 3apsia. 3aKOH
COXPAHEHHUS EKTPUUYECKOTr0 3apsia
93 B3anmopeicteue 3apanoB. Touednsle 3apsiibl. https://resh.edu.ru/subject/le
3axoH Kynona sson/6293/start/
94 Pemenne 3agau
95 Onektpuueckoe nose. Ero neiictBue Ha
AIEKTPUUECKUE 3aPsi]IbI
Hanpsix€HHoCTh 21ekTpuueckoro mods. [IpoOHbrii .
96 3ap511)31. Jluann HaprDK'ePHHOCTI/I SHGKTpI/I‘Ie(I))KOFO https://resh.edu.ru/subject/le
sson/3787/start/197482/
noJist. OTHOPOJIHOE JIEKTPUUECKOE TI0JIE
97 [ToTeH1ManbHOCTh 3JIEKTPOCTATUYECKOTO TIOJIA. https://resh.edu.ru/subject/le
Pa3zHOCTh MOTEHIIMATIOB U HANPSHKEHUE sson/3787/start/197482/
[ToTennmanpHas YHEPTUS 3apsiia B
98 aieKTpocTaTuueckoM mnodje. [lorenunan

QJICKTPOCTATUYCCKOI'O IOJIA



https://resh.edu.ru/subject/lesson/6293/start/
https://resh.edu.ru/subject/lesson/6293/start/
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CBs13b HaNPSYKEHHOCTHU NOJIS M Pa3HOCTH

99 1
MTOTEHITUAJIOB JIJISl AJIEKTPOCTATUYECKOTO OIS
100 | IIpuHIUII CYMEPIIO3HITNH JISKTPUUECKHUX MTOJICH 1
101 @ Pemenue 3anau 1
102 [Tone Toueunoro 3apsiaa. [Tone paBHOMEpHO 1
3apsKEHHOU cepsl
[Tosie paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY
103  mapa. [Tone paBHOMEpPHO 3apsKEHHOM 1
OECKOHEYHO IIIOCKOCTH
104 [IpoBOTHHMKH B 3JIEKTPOCTATHYECKOM IIOJIE. 1
YcnoBue paBHOBECHS 3apsAI0B
105 JIVDIIEKTPUKH ¥ TTIOTYIIPOBOTHUKH B 1
AJIEKTPOCTATHYECCKOM I10JIe
106 Konnencarop. D1eKkTpo€MKOCTh KOHAEHCATOPA. 1 https://resh.edu.ru/subject/le
DneKTpOEMKOCTD MJIOCKOT0 KOHEHCATOpa sson/3787/start/197482/
https://videouroki.net/video/
68-enierghiia-
107 | IlapamiensHOE COeNUHEHNE KOHIEHCATOPOB 1 zariazhiennogho-

p it bit p kondiensatora-
primienieniie-
kondiensatorov.html
https://videouroki.net/video/
68-enierghiia-

108 | ITocmemoBaTenbHOE COEAUHEHNE KOHIEHCATOPOB 1 zariazhiennogho-

a A a p kondiensatora-
primienieniie-
kondiensatorov.html

109 | Dmueprus 3apsKEHHOTO KOHAEHCATOpa 1

110 | Peumrenue 3amau 1

111 JIBrKeHne 3apsyKEHHON YaCTHUIIBI B OJHOPOJHOM 1
ANEKTPUUIECKOM T10JIe

112  Pemrenue 3agau 1

113 O0001Ienre ¥ cUCTEMATH3aIMs 3HAHUH 10 TEME 1

"Dnektpuueckoe nosie"
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https://videouroki.net/video/68-enierghiia-zariazhiennogho-kondiensatora-primienieniie-kondiensatorov.html
https://videouroki.net/video/68-enierghiia-zariazhiennogho-kondiensatora-primienieniie-kondiensatorov.html
https://videouroki.net/video/68-enierghiia-zariazhiennogho-kondiensatora-primienieniie-kondiensatorov.html
https://videouroki.net/video/68-enierghiia-zariazhiennogho-kondiensatora-primienieniie-kondiensatorov.html
https://videouroki.net/video/68-enierghiia-zariazhiennogho-kondiensatora-primienieniie-kondiensatorov.html
https://videouroki.net/video/68-enierghiia-zariazhiennogho-kondiensatora-primienieniie-kondiensatorov.html
https://videouroki.net/video/68-enierghiia-zariazhiennogho-kondiensatora-primienieniie-kondiensatorov.html
https://videouroki.net/video/68-enierghiia-zariazhiennogho-kondiensatora-primienieniie-kondiensatorov.html
https://videouroki.net/video/68-enierghiia-zariazhiennogho-kondiensatora-primienieniie-kondiensatorov.html
https://videouroki.net/video/68-enierghiia-zariazhiennogho-kondiensatora-primienieniie-kondiensatorov.html
https://videouroki.net/video/68-enierghiia-zariazhiennogho-kondiensatora-primienieniie-kondiensatorov.html
https://videouroki.net/video/68-enierghiia-zariazhiennogho-kondiensatora-primienieniie-kondiensatorov.html

KonrtponbHast pabora 1o Teme "DieKTpudeckoe

114 o 1
oJje
Cuna toka. I[TocTossHHBIN TOK. Y ClI0BHS
115  cymiecTBOBaHUS MOCTOSTHHOTO 3JIEKTPUUYECKOTO 1
TOKa
116 = Ucrounuku Toka. Hampsixenue u 3/1C 1
117 3akon OMa Jy1s ydacTKa Lenu. DJIEKTPUYECKOe 1 https://resh.edu.ru/subject/le
CONIPOTHUBJICHUE sson/3787/start/197482/
3aBUCHUMOCTbH CONPOTUBIICHUS OJHOPOIHOTO
118 mpoBOMHMKA OT €ro JUTMHBI U TIJIOIIA TN 1
MONEPEUYHOT0 CEYCHUS
119 VY nenpbHOE CONPOTHUBIICHHUE BellecTBa. Pemenne 1
3a71a4
120 [TocnenoBarensHOE, MapayieibHOE, CMEIIAHHOE 1
COCIMHCHHE MPOBOIHUKOB
121 Pacu€t pa3BeTBIEHHBIX AIEKTPUUECKUX IICTICH. 1
[TpaBuna Kupxroda
122  Pemenue 3amau 1
123 Pa6ora anexkrpuyeckoro Toka. 3akoH Jlxoyis — 1 https://resh.edu.ru/subject/le
Jlenna sson/4741/start/150960/
124  Pemenwue 3agay 1
195 MOoONIHOCTB NEKTPUYECKOTO TOKa. TerutoBast 1
MOIIIHOCTb, BBIJENsIEMAsi HA PE3UCTOPE
126 | Pemrenue 3agau 1
197 O/1C 1 BHyTpeHHEE CONPOTUBIIEHUE NCTOYHHUKA 1
TOKa
128 3axon OMa 11 OJIHOM (3aMKHYTOI) 1 https://resh.edu.ru/subject/le
JIIEKTPUYECKON LETH sson/3787/start/197482/
129 | Pemrenue 3agau 1
130 | MomHOCTh UCTOYHHMKA TOKA 1
131  KopoTtkoe 3amMbIKaHUE 1
132  KoHzeHcaTop B ENH MOCTOSTHHOTO TOKA 1
133  Pemenue 3agau 1



https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/4741/start/150960/
https://resh.edu.ru/subject/lesson/4741/start/150960/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/3787/start/197482/

Pertennie 3agau mo reme "lIlocTOSHHBIH

134 N "
AIEKTPUIECKUN TOK
135 Pemrenue 3agaud mo reMme "IlocToSIHHBIHN
AIEKTPUUYECKUNA TOK"
136 Pemtenue 3amau mo reme "I1oCTOSITHHBII
AJIEKTPUYECKUMA TOK"
137 O000111eHE U CUCTEMATHU3aIUs 3HAHUI 10 TEME
"IIoCTOSIHHBIN 1EKTPUUECKUIM TOK"
138 Kontponbnas padota no teme "[loctosiHHbIN
3JIEKTPUYECKUM TOK"
DiexkTpudecKas IPOBOIUMOCTE PA3INYHBIX .
139 Be ech OIIEKT I/I:qec:jnﬁ TOK BpMeTaJIJIaX https://resh.edu.ru/subject/le
MECTB. p ’ sson/3787/start/197482/
CBepXIpoOBOJIMMOCTh
DIIEKTPUYECKUN TOK B PACTBOpAX U paciiaBax .
140  snekr pOJ'II/ITOB 3aKOHI:f ®da ape;l J'II; https://resh.edu.ru/subject/le
p ’ panes i sson/3787/start/197482/
3JIEKTPOJIN3a
141  Dnexrpuueckuii TOk B rasax. Ilinasma https://resh.edu.ru/subject/le
P ’ sson/3787/start/197482/
142 DNEeKTpUYECKHUI TOK B Bakyyme. BakyymHbIe https://resh.edu.ru/subject/le
prUOOPHI sson/3787/start/197482/
143 | DaexTpUYecKHil TOK B IIOIYIIPOBOIHUKAX https://resh.edu.ru/subject/le
P YHpOBOA sson/3787/start/197482/
144 TlonynpoBOAHMKOBBIE IPUOOPHI
duznyeckuil npaktukym mno teme "M3mepenue
145 CUJIBI TOKA M HAIIPSKEHUS B LETIH TOCTOSTHHOTO
TOKA MMPHY TTOMOIIINA aHAJIOTOBBIX U IMTU(PPOBBIX
U3MEPUTENbHBIX TPUOOPOB"
dusnyeckuil npakTukyM o teme "M3ydenue
146 = HepaBHOMEPHOTO IBMKECHUS C LEBIO
onpeJielIeHUs: MTHOBEHHOM cKopocTH"
dusnyeckuil npakTukym 1o teme "M3mepenune
147 YCKOPEHUS TIPH TPSIMOJIMHEHHOM

PaBHOYCKOPEHHOM JIBH>KEHHUH 110 HAKJIIOHHOM
IJIOCKOCTH"



https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/3787/start/197482/

148

149

150

151

dusnyeckuil npakTukym 1o teme "M3mepenue
YCKOPEHHsI CBOOOIHOTO TMajieHus"

®u3nyecKuil mpakTUKyM 1o teme "N3yuenue
JBIKEHUS TEJa IO OKPY>KHOCTHU C MOCTOSIHHOM 110
MOJIYJIFO CKOPOCThIO"

du3nyecKuil mpakTUKyM 1o Teme "N3mepenne
PaBHOACHCTBYIOLIEH CHIIBI TP IBUKEHUHU OpycKa
10 HAKJIOHHOW IJIOCKOCTH"

®dusunyeckuil mpakTukyM mno teme "HccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B
MpYXUHE U PE3UHOBOM 00paslie, OT UX
nedopmarun’

152

duznyeckuil npaktukym o teme "M3mepenue
KO3 pHLIMEeHTa TPEHUS 110 BEIUYHUHE YTIIIOBOTO
k03 durmenta 3asucumoctu Frp(N)"

153

154

155

156

®uznueckuil npakTukyMm no reme "HcciaenoBanue
YCJIOBUM paBHOBECHS TBEPJOTO TEJA, UMEIOLLIETO
OCh BpaleHus"

dusnyeckuil npakTukyM 1o teme "M3mepenue
KMHETUYECKOM YHEPTUU Tella [0 TOPMO3HOMY

"

yTH
dusnyeckuil npakTukyM 1o teme "M3ydenue
M30TEPMHUECKOro Iporecca (PEKOMEHI0BaHO
UCMOJIb30BaHue U(POBOI TabopaTopun)"

dusnyeckuil npakTukyM 1o teme "M3mepenue
YAEIbHOW TEeTIOEMKOCTH"

157

®u3nyuecKkuil NpakTUKyM 1o teme "M3mepenue
a0COIOTHON BIAKHOCTH BO3/yXa U OLIEHKA
Macchl IapoB B IOMEIEHNH"

158

159

dusnyeckuil npakTukyM o teme "M3ydenue
MPOTEKaHUA TOKA B LIETH, COAEpKaAIIEH
KOoHJeHcaTop"

dusnyeckuil npaktukyM no teme "Hccnenosanue
CMEIIIAHHOTO COEAMHEHHS Pe3UCTOPOB"




dusnueckuii npakTukyMm 1o Teme "Habmonenue

160 " 1 1
AJIEKTPOJIN3a
161 O06001IeHrEe 1 cUCTEMaTU3aLMs 3HAHUI 110 TEME 1 https://mosobr.tv/release/79
"Kunematuka" 41
162 O000111eHE ¥ CUCTEMATH3AaIU 3HAHUI 110 TEME 1 https://mosobr.tv/release/79
"Jlmnamuka" 2
163 O06001IeHrEe 1 cUCTeEMaTU3alMs 3HAHUI 10 TEME 1
"CraTtuka TBEpa0ro Tena
164 O000111eH1E ¥ CUCTEMATH3alU 3HAHUI 110 TEME 1 https://mosobr.tv/release/80
"3aKOHbI COXpaHEHUsI B MEXaHUKe" 07
O000111eHE ¥ CUCTEMATH3aIU 3HAHUI 110 TEME
165 y " 1
OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON TCOPUHU
166 O0001IeHrEe U cUcTeEMaTU3aLMs 3HAHUI 10 TEME 1
"TepmoanHamuka. TernaoBsie MalIMHbI"
O000111eHE U CUCTEMATH3AaIU 3HAHUM 10 TEME
167  "ArperaTtHbie cocTOsIHUS BeniecTBa. Da3oBbie 1
nepexonr"
168 O0001IeHre 1 CUCTEMAaTU3aIMs 3HAHUI 10 TEME 1
"OnexTpuueckoe nojue"
169 O00011IeHE U CUCTEMATH3aIM 3HAHUI 110 TEME 1
"ITocTOSIHHBIN 371eKTpUUYECKUHM TOK"
170 O0001IeHre 1 cCUCTEMAaTU3aIMs 3HAHUI 110 TEME 1
"ToKM B pa3IM4HbIX cpenax”
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 16



https://mosobr.tv/release/7941
https://mosobr.tv/release/7941
https://mosobr.tv/release/7993
https://mosobr.tv/release/7993
https://mosobr.tv/release/8007
https://mosobr.tv/release/8007

11 KITACC

KoaunuecTBO 4acoB

’:;')H Tema ypoka Beero Konrpoabublie IIpakrnuyeckue fl[:;‘?eﬂl/lﬂ ggceyl:c[:jﬂﬂme wippoBbie 00pasopaTenbble
padoThI padoThI
B3anmoneiicTBre MOCTOSTHHBIX
1 MarHuTOB U IIPOBOTHUKOB C 1
TOKOM. MaruuTHoe mnose.
['unore3a Amnepa
BexTop MarHuTHOM MHAYKIUK.
2 [TpunHIMn cynepno3uun 1
MarHuTHBIX noseit. JInauu
MarHMTHON MHTYKIIUU
3 MarauTtHoe 1ose MPOBOJHHKA C 1
ToKoM. OmbIT DpcTena
4 Cuna Aunepa, €€ HanpasieHue 1 https://resh.edu.ru/subject/lesson/3806/start/46748/
U MOJIyJIb
9) Pemrenue 3amau 1
[Ipumenenue 3akoHa Amnepa.
6 ONEeKTPOU3MEPUTEIBHBIE 1 https://resh.edu.ru/subject/lesson/5902/start/8703/

prOOpbI

Cuna Jlopenna, e€
HanpaBJIeHUuEe U MOJYJIb.
7 JIBrKeHue 3apsyKeHHOU 1
YacTULIBI B OJHOPOHOM
MarHMTHOM T0OJIe

8 Pemrenue 3anau 1

9 Pa6ora cwibl JlopeHia 1

10 Pemenue 3amau 1
MaruuTHOE 10JI€ B BEIIECTBE.

11  deppomarHeruku, napa- u 1
JTUaAMarHETHKH

12 OCHOBHBIE CBOMCTBa 1
(heppoMarHeTUKoB.



https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/5902/start/8703/

IIpumeHeHue
(heppoMarHeTUKOB

Permrenue 3agad mo reme

13 "MaruuTHoe 1oJje"
14 ‘I‘)GHIGHI/IG 3a1a4 HOHTGMC
MarsuTHoOe T0JIe

SIBiIeHME NEKTPOMArHUTHOM

15 nHaykiuu. [Torok BekTopa https://resh.edu.ru/subject/lesson/4908/start/96375/
MarHuTHON MHIYKIIMH

16 OJ1C unaykiuu

17 3aKOH 3JEKTPOMarHUTHOM
uHayknuu Papanes

18 BuxpeBoe anekTpuieckoe mose.
Toku dyko

19 OJIC uHAYKIMY B ABUKYIIUXCS
MTPOBOTHHKAX

20 Pemenue 3amau

21 [IpaBumno Jlenua
WNunykrusHocts. KaTymika

22 WHJIYKTUBHOCTH B LIETIH https://resh.edu.ru/subject/lesson/5905/start/46858/
IMOCTOSIHHOTO TOKa

23 Asnenue camonnaykiuu. IC
CaMOWHIYKIIHH
DHeprus MarHUTHOTO MO

24 KaTyIIK{ C TOKOM.
DNEeKTPOMarHUuTHOE MOJIe

25 Pemenue 3amau
O06o001IeHNEe U CHCTEMATH3aLIHS

26  3HaAHWN O TEME
"OnexkTpoauHaMuka"

97 KonTponbHas pabota mo Teme

"OnexTpoauHamuka'



https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/5905/start/46858/

28

KomnebarensHas cucrema.
CBoOoHbIe KoeOaHus.
I"apmonmueckue KonedaHus

https://resh.edu.ru/subject/lesson/5903/start/46945/

29

Kunematuueckoe u
NUHAMUAYECKOE OIMUCAHUE
KOJIe0aTENBHBIX ABMKEHUN

30

31

32

DHepreTuyeckoe ONUCaHue.
BriBoa 1MHAMHUYECKOTO
OIMHMCAHUS TAPMOHUYECKHX
KoebaHuii U3 ux
HEPTEeTHIECKOTO U
KHHEMATHYECKOTO OIHCAHUS

Awmrutntyna u dasza konebanuit

[lepuron u yactoTa KoIeOAHUIA.
[Tepuoa ManbIx cBOOOIHBIX
KoJje0aHui MaTeMaTUYECKOTo
MasaTHHKA. [lepro cBOOOIHBIX
KoJe0aHui MPyKUHHOTO
MasTHHKA

33

34
35

36

37

38

3aryxaromue KoneOaHusl.
BoinyxneHHble KoseOaHus.
Pe3onanc

ABTOKOIE0aHHS

Pemenue 3amau
VYpok-koHpepeHuus
"MexaHn4yecKre KojaeOaHus B
MY3BIKaJIbHBIX HHCTpYMEHTaxX"
O06o0011IeHNEe U CHCTEMATH3aLIHS
3HAHWH I10 TeEME
"Mexannyeckue koaeoanusa"
DJIEKTPOMAarHuTHbHIE
xonebanus. KonebareapHbIi
KOHTYP



https://resh.edu.ru/subject/lesson/5903/start/46945/

39

®opmyna Tomcona. Cs3b
aMIUIATYZBI 3apsa
KOH/JIEHCATOPa C aMIUIATY 10U
CHJIBI TOKA B KOJIe0aTeIbHOM
KOHTYpE

40

3aKOH COXpaHEHUs SHEPTUHU B
U/ICATFHOM KOJ1e0aTeIbHOM
KOHTYpE

41

42

43

3aTyxaroiue

QJICKTPOMAruuTHLIC KoJIeOaHHSL.

BrinyxienHbie
ANEKTPOMAarHUTHBIE KoJeOaHus
[Tepemennsiii Tok. Pesucrop u
KOHJEHCATOP B LEMHU
MIEPEMEHHOT0 TOKa

KaTYI_HKa WHAYKTUBHOCTHU B
LCIIHU ITIEPEMCHHOT'O TOKA

https://resh.edu.ru/subject/lesson/4909/start/47006/

https://resh.edu.ru/subject/lesson/5904/start/72014/

44

3akoH OMa 1JIs1 2JIEKTPUYECKOU
L[ENU [IEPEMEHHOTr0 TOKa

45

46

MOoImHOCTh IEPEMEHHOT0 TOKA.
AMIUTUTYAHOE U IEHCTBYIOLIEE
3HAa4YCHUC CUJIBI TOKA U
HaNpPsSHKEHUs

Pe3onaHc B anexkTpruueckoi
enu

47

Pemenue 3agau

48

49

Nneansubiif Tpancdopmatop.
[TpousBoacTBO, Nepeava u
noTpebIieHne MEeKTPUIECKON
SHEpIrun

DKOJIOTUYECKUE PUCKHU TIPH

IMPOU3BOJACTBEC 3JICKTPOIHCPIUH.

KynbTypa ncnosp3oBanus



https://resh.edu.ru/subject/lesson/4909/start/47006/
https://resh.edu.ru/subject/lesson/5904/start/72014/

50
51

52

3JIEKTPOIHEPTUH B
MMOBCEIHEBHOM YKU3HU
Pemrenue 3amau

Pemrenue 3amau

O0001IeHrEe B CUCTEMATH3aIUs
3HAHUH T10 TEME
"DNeKTpOMarHuTHbIE
KoncOanus"

53

Mexannueckre BOJIHBI.
XapakTepuCTUKHU
MEXAaHUYECKUX BOJIH

54
55

56

57

58

59

60

61

62

CpoiicTBa MEXaHHMYCSCKHUX BOJIH
3ByK. XapaKTEpUCTUKHU 3BYKa
WNudpasByk u ynbTpas3BykK.
[IIymoBoe 3arpsi3HeHHE
OKpYIKaloIen Cpeibl

Pemenue 3amau

ONEKTPOMAarHUTHHIE BOJHBI.
N3nydeHue 31eKTpOMarHuTHBIX
BOJIH

DHeprus MeKTPOMarHUTHBIX
Boira. CBoiicTBa
ANEKTPOMArHUTHBIX BOJTH

[IIxana 31eKTpOMarHUTHBIX
BoJH. [Ipumenenune
AJIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY

[TpuHIMIIBI PAIHOCBA3U U
TeneBuaenus. Paguookamust.
DNEeKTPOMarHuTHOE
3arpsi3HEHUE OKpPYKaromen
Cpensl

KonrtponsHas pabora no Teme
"Konebanus u BoJgHBI"

https://resh.edu.ru/subject/lesson/4913/start/47383/

https://resh.edu.ru/subject/lesson/4915/start/47443/

https://infourok.ru/videouroki/381

https://infourok.ru/videouroki/380



https://resh.edu.ru/subject/lesson/4913/start/47383/
https://resh.edu.ru/subject/lesson/4915/start/47443/
https://infourok.ru/videouroki/381
https://infourok.ru/videouroki/380

63

64

65

Caer. 3aKOH IPSIMOJIMHENHOTO
pacrnpocTpaHEeHHs CBETa
Pemenue 3a1a4 Ha prUMEeHEHHE
3aKOHA NPSIMOJIMHEHHOTO
pacrnpocTpaHEeHUs CBETa
Otpaxenue cBera. [Lmockoe
3epkao. Cdepuueckoe 3epKaio

https://resh.edu.ru/subject/lesson/4914/start/47590/

66

IIpenomiienue ceera.
AOCONIOTHEIN U
OTHOCHUTEJILHBIN [T0KA3aTellb
npenomiieHus. [loaHoe
BHYTpEHHEE OTpPaKEHUE.
[IpenenpHBIN Yroi MOIHOTO
BHYTPEHHETO OTPAKCHHUS

67

Pemenue 3aga4 Ha npuMeHEHUE
3aKOHOB OTPAXKECHUS U
IIPEIOMJIEHUS CBETa

68

69

Xoz Jlydel B IIpU3Me.
Hucnepcus cera. CoxKHBIN
cocraB Oernoro cBera. [{Ber

JInn3el. @oKyCcHOE pacCTOSHUE
U OIITHUYECKaA CUJia JINH3bI

https://resh.edu.ru/subject/lesson/3843/start/270825/

70

[Toctpoenue n3odpaxeHuii B
JIMH3aX U UX CUCTEMaX.
YBennueHue JIMH3bI

71

Pemenue 3agau Ha mocTpoeHune
M300paXKEHU, TOTy4aeMBbIX C
IIOMOIIBIO JIMH3

72

I';ma3 xkak onTudeckas cucTrema

https://resh.edu.ru/subject/lesson/3829/start/197511/

73

74

Pewmenune 3anau. IIpenenst
MIPUMEHUMOCTH
T€OMETPUUYECKON ONTUKU

CKopocCTh CBETA U METO/BI €€
U3MEepeHUs



https://resh.edu.ru/subject/lesson/4914/start/47590/
https://resh.edu.ru/subject/lesson/3843/start/270825/
https://resh.edu.ru/subject/lesson/3829/start/197511/

75  [ucnepcus cBera 1 https://resh.edu.ru/subject/lesson/3818/start/47999/
76  Hntepdepenius cpera 1 https://resh.edu.ru/subject/lesson/5906/start/197573/
KorepeHTHBIE HCTOUHUKH.
77 YcioBusa HaOIOIEHUS 1
MaKCUMYMOB 1 MUHUMYMOB
78  Pemrenwue 3amau 1
79  IlpumeHenue uHTEpDEpPEHIINH 1
80  JIudpakums cBera 1 https://resh.edu.ru/subject/lesson/3866/start/151456/
JludpakiroHHas pemeTka.
81  VYcnosue HAOIIOACHUS TJIABHBIX 1
MaKCHUMYMOB
82 Pewenue 3amau 1
83 HonepeuHocTs, CBETOBBIX BOIH. 1 https://resh.edu.ru/subject/lesson/3853/start/48173/
[Tonspusanus cBera
84  Pemrenwue 3amau 1
85 | CaeroBbI€ SIBJICHUS B IPUPOJIC 1
86 O06o001IeHNEe U CHCTEMATH3ALIHS 1
3HaHui mo reme "OnTuka"
KonTponbhas padota no teme
87 1
«OnTuka»
['panu1Ibl TPUMEHUMOCTH
KJIaCCUYECKOM MEXaHUKH.
88 1 M
3aKOHBI JIEKTPOAMHAMUKH U
MIPUHITUATT OTHOCUTEITLHOCTH
89 HocTynater crenuuansHoi 1 https://resh.edu.ru/subject/lesson/5907/start/48231
' TEOpUU OTHOCHUTEIBLHOCTU
IIpocTpaHCTBEHHO-BPEMEHHOU
untepBai. [IpeobpazoBanus
Jlopenua. Ycinosue
90  HTPUYMHHOCTH. 1
OTHOCUTENBHOCTh

OOTHOBPEMCHHOCTH. BaMe)IJ'IeHI/Ie
BpPCMCHHU M COKPAIICHUEC JJIMHBI



https://resh.edu.ru/subject/lesson/3818/start/47999/
https://resh.edu.ru/subject/lesson/5906/start/197573/
https://resh.edu.ru/subject/lesson/3866/start/151456/
https://resh.edu.ru/subject/lesson/3853/start/48173/
https://resh.edu.ru/subject/lesson/5907/start/48231

OHeprus U UMITYJIbC

91 > 1 https://resh.edu.ru/subject/lesson/4916/start/48260/
PENATUBUCTCKOM YaCTHUIIBI
CBs3b MaCChI C SHEpPTUEH U
92  uUMIyIBCOM PENATUBUCTCKON 1
YaCTHIIbl. DHEPTHUS MTOKOS
93 PaBHOBecHOE TeII0BOE 1
W3JIy4eHUE
94  3akon cMmemenus Buna 1
I'mmrore3a M. Ilimanka o
95 1
kBaHTax. DoTOHBI
96  Dueprus u uMnynbc GOTOHA 1
®otordpdext. Onpiter A. T
97  CroueroBa. 3aKOHBI 1 https://resh.edu.ru/subject/lesson/4917/start/197790/
dororddekra
VYpaBHeHue DiHIITEeHA 715
98  dororddexra. "Kpacunas 1 https://resh.edu.ru/subject/lesson/3878/start/48318/
rpanuna” goroapdexra
99 Hasnenue ceera. Onwitel [1. H. 1
JlebeneBa
100 BomHOBBIE CBOWCTBA YaCTHI] 1
Bomnsl ne bponns. JInuna
101 BOTHBIAC bpoiins u pasmepei 1 https://infourok.ru/videouroki/394
00J1aCTH JIOKAJIN3aIuu
JIBHOKYILEUCS] YaCTULIBI
102 KopnyckynsipHo-BOTHOBOM 1
Tyalii3M
103 Judpakius 37eKTPOHOB Ha 1
KpHUCTaJIax
Crnenunduka usmepeHuii B
104 MHKPOMHP?' COOTH? HHCHHA 1 https://infourok.ru/videouroki/397
HeonpeneneéHHOCTeN
['eitzenOepra
105 @ Pemenue rpadguveckux 3a1ad 1
106 @ Pemenue pacu€THBIX 337124 1



https://resh.edu.ru/subject/lesson/4916/start/48260/
https://resh.edu.ru/subject/lesson/4917/start/197790/
https://resh.edu.ru/subject/lesson/3878/start/48318/
https://infourok.ru/videouroki/394
https://infourok.ru/videouroki/397

107

108

109

110

111

KonrtponsHas pabora no
TemaM: "OcuoBel CTO",
"KopnyckynsipHO-BOJIHOBOM
Jyau3m"

OmnbITHI IO MCCIIEIOBAHUIO
cTpoeHus aroMa. [lnanerapnas
Mojienb aToMa Pesepdopaa

[Toctynatel bopa

Bunel cnexktpos. CriekTp
YPOBHEM 3HEPrUu aToMa
BOJOpOAA

CHnoHTaHHOE U BBIHYKIEHHOE
U3JIy4YEeHUE CBETA

https://resh.edu.ru/subject/lesson/3910/start/48347/

https://resh.edu.ru/subject/lesson/3910/start/48347/

https://resh.edu.ru/subject/lesson/6329/start/48202/

112

113

Jlazep

Hyxknonnas monens siapa
I'eitzendepra-Banenko. 3apsia
Y MacCOBOE YMCIIO sIpa.
M3oTtonbl. PagnoakTHBHOCTD

114

115

3aKoH paIMOaKTUBHOTO
pacriaga. CBoiicTBa
MOHM3HUPYIOUIETO N3TyICHHUS.
BnusiHue paguoakTHUBHOCTH Ha
JKHMBBIC OpTraHHU3MBI.
Jo3umerpus

OHeprus CBA3U HyKJIOHOB B
sape. SAneprasie cuibl. Jledekt
Macchl Aapa. S nepHsle
peakuuu. SnepHsle peakTopsl.
[Tpobnems! ynpasisieMoro
TEPMOSIIEPHOIO CHHTE3A.
DKOJIOTMYECKHE aCIEKThI
pa3BUTHUS AJIEPHOMN SHEPTETUKU

https://resh.edu.ru/subject/lesson/3889/start/151606/

https://resh.edu.ru/subject/lesson/5845/start/151635/

116

Meroasl perucTpauny u
HCCIIEA0BAHUS JIEMEHTAPHBIX
gactul. PyHaaMeHTaIbHbIE

https://resh.edu.ru/subject/lesson/5909/start/48492/



https://resh.edu.ru/subject/lesson/3910/start/48347/
https://resh.edu.ru/subject/lesson/3910/start/48347/
https://resh.edu.ru/subject/lesson/6329/start/48202/
https://resh.edu.ru/subject/lesson/3889/start/151606/
https://resh.edu.ru/subject/lesson/5845/start/151635/
https://resh.edu.ru/subject/lesson/5909/start/48492/

B3auMozcicTBuUsA. bapruonsl,
ME30HBbI U JIETITOHBI.
[IpencraBnenne o CtannapTHOU
Mojenu. KBapk-riitooHHas
MOJI€JNIb aIPOHOB

du3uka 3a npeaeaaMu
CrangaptHoit Mmogenu. Témuas
117 wmarepus u TéMHas SHEPTrUsl. 1
EnunctBO dhmzmveckoit
KapTUHBI MUpa

OTalbl PasBUTHA aCTPOHOMHHU.

118
3HaYeHUE aCTPOHOMUHU

[IpMEHMMOCTh 3aKOHOB
(bu3HUKY 715 OOBSICHCHUS
MPUPOJIBI KOCMHYECKUX
00BEKTOB. MeToabI
ACTPOHOMHUYECKHUX
HCClIeIOBaHNH

119

CoBpeMeHHbIE ONITHYECKUE
120  Teneckornbl, paguOTEIECKOIIbI, 1
BHeaTMoc(epHasi aCTpOHOMHUS

Bun 3Bé3qH0r0 HebAa.
Co3Be3aust, spKue 3BE31bl,
TUTAaHETHI, UX BHIMMOE
JIBIDKEHUE

121

Conueunas cucrema. CoTHIIE.
122 ComHedHas aKTHBHOCT. 1 https://resh.edu.ru/subject/lesson/3918/start/48521/
Wcrtounuk snepruu ConHua u

3BE3]

3BE3/1b1, UX OCHOBHBIE
XapakTepUCTUKHU. Jlnarpamma
"CHeKTpaJIbHBIN KJ1acc —
CBETHUMOCTB"

123 1 https://resh.edu.ru/subject/lesson/4936/start/151726/

3Be3 bl IJIaBHOMI
MOCJIELOBATEIHHOCTH

124



https://resh.edu.ru/subject/lesson/3918/start/48521/
https://resh.edu.ru/subject/lesson/4936/start/151726/

125

BuyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TIPEICTABICHUS
0 MPOUCXOKICHUU U IBOJIIOILIUI
CouHiia 1 38631. DTallkl )KU3HA
3BE3]

https://resh.edu.ru/subject/lesson/5910/start/197912/

126

127

Mnuneunsiii [1yte — Hama
lNaakTuka. Tunel rajJakTuk.
UYéEpHsble ABIPHI B s1Apax
raJIaKTUK

Bcenennas. Pacimupenue
Bcenennoii. 3akon Xab60:ma.
Teopust bonbiioro B3pbiBa.
PennkroBoe n3nydeHue

https://resh.edu.ru/subject/lesson/4935/start/48579/

128

129

MacmrabHasi CTpyKTypa
Bcenennoii. MeraranakTuka

Hepeménnsie nmpobieMbl
aCTPOHOMUH

https://resh.edu.ru/subject/lesson/4937/start/197941/

130

Pu3nYeCcKUil NPAKTUKYM 10
TeMe "MccaenoBanue neiCTBUS
IIOCTOSIHHOT'O MarHuTa Ha
pamKy ¢ TOKOM"

131

@uU3NYECKUI IPAKTUKYM 110
teme "Onpenenenue
MarHMTHON MHIYKIIUU HA
OCHOBE U3MEPEHMUSI CUJIBI
Ammnepa"

132

@u3NYECKUl NPAKTUKYM 110
TeMme "HccienoBaHue IBIEHUS
3JIEKTPOMArHUTHON MHIYKIIMK"

133

134

Pu3NYECKUil NPAKTUKYM 110
teme "CoHopka Moaenu
AEKTPOMAarHUTHOTO
resepartopa”

@u3nYeCKUil NPAKTUKYM I10
teme "M3mepenue nepuoaa



https://resh.edu.ru/subject/lesson/5910/start/197912/
https://resh.edu.ru/subject/lesson/4935/start/48579/
https://resh.edu.ru/subject/lesson/4937/start/197941/

CBOOOIHBIX KOJIEOAHUN
HUTSHOTO M MPYKHUHHOTO
MAasITHUKOB"

135

136

Pu3nYECKUl IPAKTUKYM 110
teme "IIpeoOpa3oBanue
SHEPTUH B NPYKUHHOM
MasTHHUKE"

®uU3NYECKU MPAKTUKYM I10
teme "HccnenoBanue
MIEPEMEHHOTO TOKa Yepes
[10CJIEZI0BATEIBHO
COoeTMHEHHBIE KOHIEHCATOP,
KaTyILIKy U pe3uctop”

137

@uU3NYECKU NPAKTUKYM I10
teme "M3yueHue napameTpoB
3BYKOBOM BOJIHBI"

138

@uU3NYECKU NPAKTUKYM 110
teMe "M3mepenne nokaszareis
MpeIOMJIEHHUs CTeKa"

139

Pu3nYeCcKUil NPAKTUKYM I10
teme "H3mepenne poxycHOro
pacCcTOSHUS PACCENBAIOIINX
uH3"

140

141

@uU3NYECKUl IPAKTUKYM T10
teme "Habnronenue

I pakuu, HHTEpPEepeHIun 1
MoJIIpU3aluy cBera”
Pu3nYeCcKuil NPAKTUKYM 110
teMe "OrnpeeneHne UMITyJIbca
Y DHEPIUH PENIATUBUCTCKUX
yactull (1o poTorpadusim
TPEKOB 3apsKEHHBIX YacTHULL B
MarHuTHOM TmoJe)"

142

®uU3NYECKU TPAKTUKYM I10
teme "M3MepeHune nmocTosHHOM




143

144

[limanka Ha OcCHOBE
uccaenoanus Gorodddexra"

®u3NYECKU MPAKTUKYM I10
teMe "HccnenoBanue criekTpa
Pa3peKeHHOT0 aTOMapHOT0
BOJIOpOJa U U3MEpPEHUE
nocTostHHOW Punbepra"

®uU3NYECKU MPAKTUKYM I10
teme "HccnenoBanue
paanoakTUBHOTO (OHA C
KCIIO0JIb30BaHUEM JI03UMeTpa"

145

146

147

@uU3NYECKU NPAKTUKYM I10
Teme "HaOnroneHus 38€34HOT0
Heba HEBOOPYKEHHBIM TJIa30M C
UCIOJIb30BaHUEM
KOMITBIOTEPHBIX PUIIOKEHUH
IUIsL OTIpEJICJICHUS TTOJI0XKEHUS
HeOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3ausi CeBepHOTo
MIOJIyLIApHsl U ApKHE 3BE3bI"

O06o001IeHNEe U CHCTEMATH3ALIHS
3HaHUU. Ponb ¢u3uku u
ACTPOHOMHUHU B IKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMaIbHOM
Y DTHYECKOH cepax
JEATEIbHOCTH YEJIOBEKa

O06o011eHne U cuCTeMaTHU3aIus
3HaHUU. Poib 1 MecTo pu3nku
Y aCTPOHOMHUH B COBPEMEHHOMN
Hay4YHOU KapTHHE MHpa

148

O600611eHre U cucTeMaTH3alus
3HaHuil. Pone pusnueckoit
Teopuu B (HOpMUPOBAHUH
MIPEJICTaBICHUA O PU3NIECKOU




KapTHHE MHpa, MECTO
(bu3MUECKON KapTHHBI MHpPa B
o01IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX
MPEJCTABICHUN O IPUPOJIE

149

150

O000111eHIE U CUCTEMATHU3ALIS
3gagui o treMe "Kunematuka"

O0001IeHrEe U cUCTEMaTU3 AU
3ganui mo reme "Kunemaruka"

151

152

153

O06001IeHNEe U CUCTEMATU3ALIHS
3HaHui 1Mo teme "Jlunamuka"

O00011IeHIE U CUCTEMATU3AIUS
3Hanui mo reMme "CraTtuka
TBEpAoro Tema"

O00011IeHrE U CHCTEMATH3ALIHS

3HaHUHU 110 TeMe "3aKOHEI
COXPAaHEHHUs B MEXaHHKe"

154

155

O06o001IeHre 1 CUCTEMaTH3 AU
3HaHui# 1Mo TeMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKOMN
teopun"

O06o001IeHNEe U CHCTEMATH3ALIHS
3HAHUH 110 TeEME
"Tepmonunamuka. TeniaoBsie
MaIIrHb"

156

157

O06001IeHNe U CUCTEMATU3AIIHS
3HaHMUU 110 TeMe "ArperaTHble
cocrosiHUS BentecTBa. ®a3oBbie
nepexonl"

O060061IeHre U cucTeMaTH3alus
3HAHUM MO TeME
"DnekTpuueckoe mnose"




158

O00011IeHIE U CUCTEMATU3ALIS
3gaHui 1o teMe "TlocTosHHBII
ANEKTpUYECKUH TOK"

159

O00011IeHIE U CUCTEMATHU3ALIS
3gaHui mo treMe "Toku B
pa3nIuyHbIX cpenax”

160

O000111eHIE U CUCTEMATHU3ALS
3HaHUHU 110 TeMe "MarauTHoe
mmone"

161

162

163

164

O00011IeHrE U CHCTEMATHU3ALIHS
3HAHWH 10 TEME
"DJIeKTpOMAarHuTHas
UHAYKIUA"

O000I11IeHIE U CUCTEMATU3AIUS
3HAHUH II0 TEME
"MexaHnnyeckue Koaeoanusa"

O00011IeHrE U CHCTEMATHU3ALIHS
3HAHUH T10 TeMe
"OneKTpoMarHuTHbIE
Konebanusa"

O06o001IeHNEe U CHCTEMATH3ALIHS
3HAHUH T10 TeEME
"MexaHHU4YeCcKHE U
3JIEKTPOMArHUTHHIE BOJHBI"

165

166

167

O0001IeHre U CUCTEMAaTU3aIUS
3ganui o reme "Ontuka"

O0001IeHYE U CUCTEMAaTU3 AU
3"gaHuit mo teme "OCHOBBI

CTO"

O06o0011eHne U cucTeMaTU3aIus
3HaHUH MO TeMe
"KopnyckynsipHO-BOJIHOBOM
nyanism"




168

O0001IeHYE ¥ CUCTEMAaTU3 AU
3gaHui 1mo treMe "duznka 1
aroma"

169

170

OBIIEE KOJIMYECTBO YACOB

O000111eHNE U CHCTEMATHU3aLINS
3HaHW# 110 TeMe "Pu3nka
aTOMHOTO siApa U
3JIEMEHTAPHBIX YACTHUIL"

O0001IeHrEe U cUCTEMaTU3 AU
3HAHUH 110 TeME "DIIEMEHTEI 1
actpodu3uku"

170

I10 ITPOT'PAMME

16




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLHECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHHUKA

» ®usnka. Mexanuka, 10 knacce/ Msaxumies I'.51., CunsaxoB A.3., O01miecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY; AKIOHEpHOE OOIIECTBO
«3narensctBO «lIpocBemieHne»

» duszuka. Monekymsipaas ¢puszuka. Tepmonunamuka, 10 kimace/ Mskumes I7.41.,
CunsikoB A.3., O0I11eCTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO «[IPODAY;
AxknnonepHoe obmectBo «M3aatenscTBo «IIpocBemienue»

» dusuka. DnekTpoaunamuka, 10-11 kimacesl/ Mskumes I'. 4., Cunsikos A.3.,
OO611ecTBO ¢ OTPaHUUYCHHOM OTBETCTBEHHOCTHIO «/JIPODAY; AKIIMOHEpHOE OOIIIECTBO
«3natensctBO «IIpocBenienme»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
YMK ®uzuka. 10-11 knace. (yriayOiaeHHsbI ypoBeHs). Maxkuie I'.5., Byxosies
b.b., Yapyrun B.M.(nox pen. [TappentreBoit H.A.) — M:IIpocsemenue, 2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
e https://resh.edu.ru/subject/28/

e https://lesson.edu.ru/03/07

e http://school-collection.edu.ru/collection/
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