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HOACHUTEJBHAA 3AIIMCKA

[Iporpamma o gu3nke Ha YpOBHE CpeHEro 001ero oopa3zoBanus pa3padboraHa Ha
OCHOBE IIOJIOKEHWH U TpeOOBaHMWU K pe3yjbTaTaM OCBOCHHMS OCHOBHOM
oOpazoBaTenbHOM mporpammel, mnpeacraBieHHbix B ®I'OC COO, a Takxke ¢
yuétom (denepanbHOi paboueil mporpammbl  BocnuTaHus U Konnenuuwu
npenojiaBanus yueoHoro npeamera «dusnka» B 00pa3oBaTeIbHBIX OpraHU3aLMIX
Poccuiickoit ~ ®denepanuu,  pealu3yOIMMX  OCHOBHbIE  00pa3oBaTelbHbBIC
IPOTPaMMBl.

[Iporpamma mo ¢Qu3uke ompenenseT o00s3aTeabHOE MPEAMETHOE COJEp)KaHUE,
YCTaHABIIMBAET PEKOMEHAYEMYIO MOCIEN0BATEIbHOCTh U3YUEHUS TEM U Pa3/ICJIOB
y4eOHOro mpeaMera ¢ y4ETOM MEXNPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOro Tpollecca, BO3PACTHBIX OCOOCHHOCTEH OOydYaroIIMXCH.
[Iporpamma 1o ¢Qusuke maér mpeacTaBiIeHHWE O LEJAX, COJEpKaHWH, OOIIeH
CTpaTeTuu OOydYeHHUs, BOCHHUTAHUS W PA3BUTUA OOYYAIONIMXCS CPEJACTBAMU
yaebHoro npeamera «Dusnkay Ha yriiyOIEHHOM YpPOBHE.

N3yuenue kypca (u3uku yriayOia€HHOrO ypOBHS IMO3BOJISIET PEAM30BaTh 3aJ1aud
NpOo(ECCUOHAILHON OpPHEHTALlMM, HANpaBJI€HO HAa CO3JaHUE YCIOBUWM s
MPOSIBJICHUSI CBOMX HWHTEIJIEKTYaJbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIIbIM
oOy4Jarommumcsi, KOTOpbIE HEOOXOAUMBI [IJIsi MPOJOJDKEHHs 00pa3oBaHUsI B
opraHuzanusx npodecCHOHAaIBLHOTO O00pa3oBaHUs MO pPa3IUYHbBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHIEIUATBbHOCTSIM.

B nporpamme no ¢usmke ompenesnstoTcs IUIAHUPYEMBbIE pPe3yJbTaThl OCBOCHUS
Kypca (QU3UKH Ha YpPOBHE CpeIHEro oO0mero oOpa3oBaHUsA: JUYHOCTHBIE,
MeTarnpeJAMeTHbIe, TpeaMeTHbie (Ha  yrayoménHom  ypoBHe).  HayuHo-
METO/OJIOTUYECKON OCHOBOM JUIsi pa3pabOTKH TpPeOOBaHWN K JIMYHOCTHBIM,
METanpeAMETHBIM W TPEAMETHBIM pE3yJIbTaTaM OOyYaronInuXcsi, OCBOMBIIHX
nporpaMmy 1o (u3MKE Ha YpOBHE CpenHero obmero oOpa3oBaHHs Ha
YIIIyOJIEHHOM YPOBHE, SIBISETCS CUCTEMHO-IESTEIbHOCTHBIN MOIXO/.

[Iporpamma 1o Gpu3MKe BKIIOYAET:

IJIaHUPYEMbIE pe3yJIbTaThl OCBOEHHUS Kypca (PM3MKU Ha YIIIyOJIEHHOM ypOBHE, B
TOM YHCJIE IPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUSs;

coziepkanue yueoHoro npeamera «dusuka» no rogam o0ydeHus.

[Iporpamma no ¢pu3uke UMEET MPUMEPHBIN XapaKTep U MOKET ObITh UCIIOJIH30BAHA
YUUTETSIMUA (PU3UKH JIJIS1 COCTABJICHUS] CBOMX PabOYMX MPOTpaMM.

[Iporpamma mo (¢u3MKe HE CKOBBIBAET TBOPYECKYIO WHUIIMATUBY YUYHUTENEH H
MPEAOCTABISECT BO3MOKHOCTH JJISI peaM3aldyd  PA3IMYHBIX METOAUYECKHUX
MOJXO/J0B K TMPErnoJlaBaHuio0 (U3UKM Ha YIIIyOJIEHHOM YPOBHE TPH YCIOBUHU
coxpaHeHUs 00s13aTEIHLHOM YaCTH COJIePKaHUs Kypca.

du3rka Kak Hayka o HauOosee oOIIMX 3aKOHAX MPUPOJIbI, BBICTYIAsl B KaUeCTBE
y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKIIaJ B CUCTEMY 3HAaHUI 00
okpyxatomeM wMmupe. IlkonpHBIT Kypc (GU3UMKH — CHUCTEMOOOpPA3yIOMUM st



€CTECTBEHHO-HAYYHBIX Yy4YE€OHBIX MPEAMETOB, IMOCKOIbKY (U3HUYECKUE 3aKOHBI
JeKaT B OCHOBE TMPOIECCOB W SBJIICHHWM, HW3YYaeMBbIX XHMHEH, OHOJIOTHEH,
¢usudeckoir reorpadueir u actpoHommen. Mcmonap30BaHWE W AKTUBHOE
NpUMEHEHUE (U3MYECKUX 3HAHUU ONPENEIWIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, MOJIyYeHHUs] HOBBIX MaTepHUaJIOB C 3aJaHHBIMHM CBoOiicTBaMu. M3yueHue
(GU3MKK BHOCUT OCHOBHOM BKJIaJ B (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa oOydaromerocsi, B popMUpoBaHUE YMEHUM MPUMEHSATHh HAyYHbBIN
METO/]1 TO3HAHUS TIPU BHITIOJIHEHUHA UMH YYEOHBIX HCCIICIOBAaHUM.

B ocHOBY Kkypca ¢pu3HMKu Ha ypOBHE CpEHEro O0IIero oOpa3oBaHus MOJIO0KEH Pl
UJeH, KOTOPbIE MOYKHO PacCCMaTpPUBaTh KaK MPUHLHUIIBI €M0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (DU3UKH, BKIFOYAET KaK
BOIPOCHI KJITACCUYECKOM, TAK M1 COBPEMEHHON (DU3UKH.

Hoen zenepanuszayuu. B cooTBeTcTBUM ¢ HeWl wMaTepuan Kypca (GU3HKH
o0benUHEH BOKpPYr (Quinueckux Teopuil. Benymmm B Kypce sBISIETCS
(dhopmMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpPHUH, BEILECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanuzauus nOpeAnosara€T HUCMOJb30BaHUE
IYMaHUTAPHOTO TMOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢bu3uKM ¢ pa3BUTHEM O0OIIecTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U DKOJIOTHUYECKUMU TIpoOIeMamu.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢Gusuku yriyOonéHHOTO ypOBHS
MPEAIO0JIaraeT 3HaKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKHX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpm 3TOM paccmarpuBarorcss Ha
YpPOBHE OOMIMX MPEACTaBICHUI W COBPEMEHHBICE TEXHWYECKHUE YCTPOWCTBA, H
TEXHOJIOTHUHU.

Hoea 3Konozuzauuu  pean3yeTcs IOCPEACTBOM  BBEIEHUSA  DJIEMEHTOB
COJIEp)KaHMsl, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKM W TEXHOJIOTMH, a TaKkXe 00CYXIACHUS
po0JIeM pallMOHAIBHOTO MPUPOIOIIONIb30BAHUS U HKOJIOTHYECKO 0€30MacHOCTH.
OcBoeHue cojepkaHusi MPOrpaMMbl MO (U3HKE JOHKHO ObITh MOCTPOEHO Ha
NPUHIMIAX CUCTEMHO-AESATENbHOCTHOTO noaxoaa. s ¢usuku peanuzanust 3TUX
NPUHIMIIOB 0a3UpyeTcsl Ha UCTIOIb30BAHUU CAMOCTOATEIBLHOTO PKCIIEPUMEHTA KaK
MIOCTOSIHHO JIeHCTBYIOIEro ¢akropa yudeOHoro mpouecca. [ns yrmyOnénHoro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITENBHOIO YYEHHUYECKOIO SKCIEPUMEHTA,
BKJIFOYAIOMIETO (PPOHTAJIbHBIE YYCHHUYECKHE OMNBITHl TNPU HU3YYCHUH HOBOTO
Martepuana, JabopaTopHbie paboThl U pabOThI TpakTUKyMa. [Ipyu 3TOM BO3MOKHBI
1aBa cmocoba peanu3anuu  (QU3MYECKOro TMpakTukyma. B mepBom ciydae
MPaKTUKYM HpoBOAUTCS Ja1u00 B KoHue 10 m 11 kmaccos, 1MO0 mocie nepBoro u
BTOPOr0 TOJIYTOOUM B KaXJIOM M3 3THUX KiaccoB. Bropoll cnocod — 3710
UHTETpalnus paboT MpakTUKymMa B CHUCTEMY JIaDOpaTOPHBIX padboOT, KOTOpbIE
MPOBOAATCSA B Tpoliecce u3yueHus paszaena (temsl). I[lpu sTom mox pabGotamu



MPAaKTUKyMa MOHUMAETCS CaMOCTOATEIbHOE HMCCIEI0BaHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAA 0€3 MOIIAroBOi HHCTPYKIUH.

B nporpamme mo ¢u3uke cucteMa yueHHUYECKOTO 3KCIEPUMEHTa, J1a00paTOpHBIX
paboT W MpakTUKyMa MpeACTaBlieHa €IUHBIM MepeyHeM. Bribop Tematuku Aiis
ATHX BUJOB YYEHHYECKUX MPAKTUYECKUX PaOOT OCYIIECTBISIETCS y4aCTHUKAMU
0o0pa3oBaTeNpHOTO  TpoIlecca  HUCXOAS W3 OCOOEHHOCTEH  MOYpPOYHOTO
IUIAHUPOBAHMUSI U OCHalleHus kabuHera ¢usuku. Ilpu sTOM oOecneunBaercs
OBIIAJICHHE OOYYalONIMMHCS YMEHHUSMH TMPOBOJAUTH TPSMbIE M KOCBEHHBIC
U3MEpEHHUs, UCCIEAOBAHMS 3aBUCHUMOCTEH (PU3MYECKUX BEIUYMH M TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yAENSETCS PELIEHUIO PacUETHBIX M KaUeCTBEHHbIX 3a1ay. [Ipu
ATOM JIJIsl Pacu€THBIX 3a/ay MPUOPUTETOM SIBIISIOTCS 3aJlaud C SBHO 33JaHHOM U
HESIBHO 33/1aHHON (PU3WYECKOW MOJIEIBIO, MO3BOJISIONINE MPUMEHSATh HU3yUEHHBIE
3aKOHbl U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjeia Kypca, TaKk U HHTErpupys
NpUMEHEHHWE 3HAaHMW U3 pa3HbIX pasnenoB. g KauyecTBEHHBIX 3ajad
NPUOPUTETOM SIBIISIIOTCA 3aJaHusi Ha OOBACHEHHWE/TpelCcKa3aHhe MPOTEKaHUs
(¢u3NYecKuX SBJIEHUN U MPOLECCOB B OKPYXkAIOLIEH KU3HH, TpeOyroume BbiOopa
bu3znyecKoil MOAETH sl CUTYalluu PAaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBUn ¢ TpeboBanusiMu OGPI'OC COO k maTepHalbHO-TEXHHUYECKOMY
oOecrieueHuto yueOHoro nporecca Kype Gu3uku yriryOnEHHOro YPOBHSI Ha YPOBHE
cpenHero ooOmero oOpa3oBaHUs JOJKEH M3y4daTbCid B YCIOBUSX MPEAMETHOTO
kabuneta. B kaOuHere GU3MKH JOKHO OBITH HEOOXOAWMOE J1abopaTopHOE
o0opy/noBaHUE [UIsl BBINOJIHEHHUS YKa3aHHBIX B @porpamMmme 1o (Qusuke
YYEHHUYECKUX OIBITOB, JIA0OpATOPHBIX PabOT M paboT MpaKTHKyMma, a TaKKe
J€MOHCTPALIMOHHOE 000pYyA0BaHNUE.

JlemoHCcTpanmonHoe obopyaoBanue (GopMupyercs B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIBHON JOCTATOYHOCTH M OOECIeUrBaeT MOCTAHOBKY MEPEUYHCICHHBIX B
nporpaMmMme o (pu3uKe KIOYEBBIX AEMOHCTPALUN JJIA UCCIETOBAHUS M3ydaeMbIX
SABIICHUN W TIPOLECCOB, SMIUPUYECKHX U (PyHIAMEHTAIbHBIX 3aKOHOB, WX
TEXHUYECKUX MPUMEHEHHI.

JlabopatopHoe o00OpyJaOoBaHHME JUISI  YYEHUUYECKHUX  MPAaKTUYECKHX  padboT
dbopMupyeTcss B BHJIE TEMaTUYECKMX KOMILJICKTOB M OOecredynBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydarmommxca. TeMaThdecKue KOMILJIEKThI
71a00paTOPHOTO OOOPYAOBAHMS JOJKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM
UCIOJIb30BaHUM aHAJIOIOBBIX U LU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOpuil.

OCHOBHBIMHU TICJIIMH M3y4eHUS PUMUKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:
dbopMupoBaHUE HMHTEpPECa U CTPEeMJICHUS OOYYaIOIIMXCS K HAyYHOMY HM3YUYEHHIO
MPUPOJIbI, PA3BUTHE UX MHTEIICKTYyabHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
pa3BUTHE TPEACTABICHUH O HAYYHOM MeEToJAe TO3HaHWs © (HOPMUPOBAHHE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIINM SIBICHUSM;

dbopMUpOBaHWE HAYYHOTO MHPOBO33PEHHsI KaK pe3yJbTaTa HW3YYeHHS OCHOB
CTpOCHHSI MaTepUH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;



dbopMupoBaHHEe YMEHUNM OOBSCHATH SBJICHHUS C MCIOJIB30BAHHEM (PU3HYCCKUX
3HAHUM U Hay4YHBIX JJOKA3aTEIbCTB;

dbopMHpOBaHUE TPEACTABICHUNA O pOMW (PU3UKK JUISI  PAa3BUTHUS JAPYTHUX
€CTEeCTBEHHBIX HAYK, TEXHUKU U TE€XHOJIOTUIA;

pa3BUTHE MPEJCTABICHUNA O BO3MOXHBIX cepax Oyayuiel npodeccuoHalIbHOU
JEeSTENbHOCTH, CBSI3aHHBIX C (PM3UKOM, MOJATOTOBKA K JajbHEHIeMy OOy4YEeHHIO B
3TOM HAINpPaBJICHUU.

JlocTikeHue 3TUX LeNed oOecreurBaeTCsl pelleHUuEM CIeAYIOIMX 3a7ad B
npolecce u3yyeHus Kypca GU3NKM Ha YpPOBHE CPEIHET0 00IIero o0pa3oBaHus:
NpUOOpETeHHEe CUCTEMbl 3HaHUM 00 O0O0mHUX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAas  MEXaHWKY,  MOJEKYJSIpHYIO  (HU3HUKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DPU3UKY U SJIEMEHTHI aCTPOPU3UKH;
dbopMHpOBaHWE YMEHHI NPUMEHATh TEOPETUYECKUE 3HAHWS ISl OOBSICHEHUS
(bU3NYeCKUX SIBJICHUN B MPUPOJE W JUIsl NPHUHATHS MPAKTUYECKUX PEIICHUH B
MOBCEHEBHOM JKHU3HHU;

OCBOEHHE CIIOCOOOB PEIICHMs PA3IMYHbIX 33Jad C SABHO 3aJaHHON (hHU3MUECKOI
MOJIEJIbIO, 3a/lay, IMOAPA3yMEBAIOIIMX CAMOCTOSTENBHOE CO3JaHuE (PU3NYECKOU
MOJIeNIM, AJEKBaTHOW YCJOBHUSM 3a/lauyd, B TOM YHUCIE 3a7a4 HHXKEHEPHOTO
XapakTepa;

NOHUMaHHE (PU3UYECKUX OCHOB Y MPUHIIMIIOB JACHCTBUSI TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO CPEAY;

OBJIAJICHHE METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAaHUS W MPOBEACHUS
(GU3MYEeCKUX OKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTanuud  uHdopmaiumy,
OIPENENICHHS JOCTOBEPHOCTH MOJYYEHHOTO PE3yJIbTaTa;

CO3/IaHME YCJIOBHM JUISI PAa3BUTHS YMEHUW MPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuTHE HHTEpeca K cdepaMm MpodeccrnoHaNIbHON esSTEIbHOCTH, CBA3aHHON C
(bU3HKOIA.

B cootBerctBuu ¢ TpedoBanusmMu GI'OC COO yrnyOnéHHbI ypOBEHb U3YUYEHUS
yueOHoro mnpenMera «®Pu3nka» Ha YpPOBHE CpeaHero oOuiero oOpa3zoBaHUs
BbIOMpaeTcs 00y4aroUUMUCSA, TUIAHUPYIOUUMHU MPOAOIKEHUE 00pa3oBaHUs IO
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO POPUIIS.

Ha wusyuenne ¢usuku (yriayOn€HHBIM ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
obpazoBanus orBoautcs 340 gacos: B 10 kiacce — 170 gacoB (5 4acoB B HEJEINIO),
B 11 kiacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o (u3uMKe TEpeueHb JIabOpaTOPHBIX U
MPAKTUYECKUX PaldOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BBIOOP
MpoBeleHusT J1abOpaTOPHBIX pPabOT H OMBITOB € YYETOM HMHIWBHUIYaTbHBIX
0COOEHHOCTEH 00yUYarOIUXCSl.



COILEPKXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. Hayunblii MeTOJ O3HAHUS PUPOIBI.

®uzuka — (yHAaMeHTanbHas Hayka o mnpupoae. Hayunelii mMeToj mo3HaHUs U
METO/Ibl UCCIIEIOBAHUS (PUBNYECKUX SBJICHUM.

OKCHepUMEHT U Teopus B IIpoliecce IMo3HaHusl mnpupoasl. Habmonenue wu
AKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  m3MepeHus (U3MYECKUX BEIWYMH (aHAJIOroBble u  IU(dpoBbBIS
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocTr U3MEpEeHU PU3NUECKUX BETUYNH (a0COIIOTHAS U OTHOCUTENIbHAS).

MonenupoBanue (GU3NYECKUX SBICHUW M TMpoleccoB (MaTepuaibHas TOYKa,
abCONIOTHO TBEPAOE TeNlo, HealnbHasl >KUIKOCTh, HJCaTbHBIA TIa3, TOYECUHBIH
3apsin). 'unore3a. @U3MYECKUil 3aKOH, TPaHUILIbl €ro npuMeHuMocTu. duznueckas
TEOPHSL.

Ponb n Mmecto pusuku B GOpMHUPOBAHUH COBPEMEHHOW HAYYHOUN KapTUHBI MUpPA, B
MPAKTUYECKOH AESITEIIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.

N3mepenne cuiibl TOKA U HAIMpPSKEHUS B LEMU MOCTOSHHOIO TOKa MPU MOMOLIA
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMCTBO ¢ uUppoBoi mnabopatopueir mo ¢usuke. [Ipumepsl u3MepeHUs
(U3UYECKUX BEJIMYMH MTPHU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3pen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBMKeHHE. (OTHOCHTENBHOCTh MEXAHUYECKOTO  JBHUYKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a1a4U MEXaHUKH.

Panuyc-BekTop MaTepUalibHON TOYKH, €r0 MPOEKIUU HA OCH CUCTEMBI KOOPIMHAT.
Tpaekropusi.

[lepemenienue, CKOpOCTh (CpeHssE CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOpPEHUE
MaTepUalIbHOW TOYKH, MX MNPOEKIMM Ha OCH CUCTEMBbI KoopiauHat. CroxkeHue
MIEPEMEIICHUMN U CIIO)KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSAMOJMHENHOE JBUKEHHE. 3aBUCUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MaTEPUAIbHON TOUYKU OT BPEMEHHU M HUX
rpaduKy.

CBobOosHoe majeHue. YCKOpeHHE CBOOOMHOro majeHus. JIBWKeHue Tera,
OpOILIEHHOTO TMOJ YIJIOM K TOPH30HTY. 3aBUCHUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTEpUATLHON TOYKH OT BPEMEHHU U X IPAPUKH.

KpuBosmmHenHoe ABrkeHHe. [[BMKEHME MATEPUAIBHOW TOYKM IO OKPYKHOCTH.
VYrnoBas u  nuHeiHas  ckopocth. Ilepuony u  wactota  oOparnieHus.
LlenTpocTpeMuTeabHOe (HOPMAJIbHOE), KacaTeabHOE (TAHI€HLUUAIBLHOE) U IMOJHOE
YCKOpPEHHE MaTepUaIbHON TOYKH.



TexHuueckne yCTpOMCTBAa U TEXHOJIOTHYECKHUE MPOLECCHI: CIIMAOMETP, IBUKEHUE
CHapsIIOB, IIEITHEIE, MIeCTepEHYAThIE U peMEHHBIC TIepeaaun, CKOPOCTHBIE JIU(THI.
Hemoncmpayuu.

Mogens cucTeMbl OTCUETA, WUIKOCTPAMS KHHEMATHYECKHX XAPAKTEPUCTUK
JBU>KEHUS.

CnocoObI Ucciieq0BaHUsA ABUKEHUN.

Nnmroctpanus npeesibHOTO NEPEX01a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.
[IpeoOpazoBaHue NBUKEHUN C UCTIOIL30BAHUEM MEXaHU3MOB.

[TaneHne Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmronenne paBuxkeHuss Tena, OpOIIEHHOrO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

Hanpasnenue ckopoctu Ipu ABUKEHUHU 1O OKPYKHOCTH.

[IpeoOpazoBaHue yTriI0BOM CKOPOCTH B PEIYKTOPE.

CpaBHeHUEe TyTell, TPA€KTOPU, CKOPOCTEHN JIBU)KEHUSI OJIHOTO W TOTO XK€ Tella B
pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3yueHne HEPAaBHOMEPHOIO JIBUKEHHUS C LEIBbI OINPEICICHUsI MIHOBEHHOU
CKOPOCTH.

N3Mepenue yckopeHusl Npu MNPSIMOJIMHEWHOM PAaBHOYCKOPEHHOM IBHXKEHUH TI0
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JBUKEHHUH.
N3mepenne yckopeHusi CBOOOJHOTrO MajeHUs (PEKOMEHIOBAHO HCIIOJIb30BAHUE
1 poBoii 1abopaTopun).

N3yuenue nBmkeHHs Tena, OPOIIEHHOTO TOPU30HTaIbHO. [IpoBepka rumoressl o
MpSAMOM NPONOPLMOHATIBHOW 3aBUCHMOCTHM MEXKJYy MJaJbHOCTBIO IIOJIETA W
HA4aJIbHOW CKOPOCTBIO TEJIa.

N3yueHne nBUKEHUS TeJIa MO OKPYKHOCTH € MOCTOSIHHOM 10 MOJIYJIFO CKOPOCTBIO.
UccnenoBanne 3aBUCUMOCTH NIEpUOIa 0OpalieHusi KOHUYECKOTO MasiTHUKA OT €ro
I1apaMeTpOB.

Tema 2. /lunamuxa.

IlepBeii  3akoH Hprorona. HWaepuuanbHeie cucteMbl otrcu€ra. [Ipunuun
otHocuTenbHOCTH ['anmnes. HemHeprmanpHble CUCTEMBI OTCuéTa (OmpeseeHue,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3uimm cui.

Bropoii 3akoH HproToHa 1151 MatepranbHON TOYKH.

Tpernii 3ak0H Hpr0TOHA 111 MaTepUAIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHHS. JKBHUBAJICHTHOCTh IPAaBUTALIMOHHOW M WHEPTHOMN
MACCBI.

Cuna TsoKeCcTH. 3aBHCHMOCTh YCKOPEHHsI CBOOOJHOTO TMAJCHUSI OT BBICOTHI HAJl
MMOBEPXHOCTHIO MIAHETHI U OT reorpaduueckoi mupoTsl. J[BukeHne HeOECHBIX Tell
U UX CIIyTHUKOB. 3akoHbl Keriepa. IlepBas kocMruueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABIKYIIETrocsi C yCKOPEHHUEM.



Cuna tpenusa. Cyxoe tpeHue. Cuiia TpeHUs CKOJIBKEHHUS U Cujla TPEHHUS MOKOSI.
Koaddumment tpenns. Cuna CONPOTHBICHHS TIPU JIBIDKCHUH TeJla B YKUIKOCTH
WJIM rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOIO IBHYKEHHUS.

Hasnenune. ['mapocrarnueckoe nasinenne. Cuna Apxumena.

TexHuueckre yCTpOMCTBA U TEXHOJIOTMYECKHME MPOLECCHI:  IMOAIIMITHUKH,
JBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmionenne nABMXKEHHS Tell B WMHEPUUAIbHBIX M HEUMHEPLUMAIBbHBIX CHCTEMaxX
OTCYETA.

[IpyHLIMI OTHOCUTEIBHOCTH.

Kauenue n1ByX HMUIMHAPOB WJIM IIAPOB Pa3HON MAcCChl C OJIMHAKOBBIM YCKOPEHUEM
OTHOCUTEIBHO HEMHEPLUATIbHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOJECHCTBYIOLIEH IPUIOKEHHBIX K TEIy CWI C IPOU3BEACHUEM
MAaccChl TeJla Ha €ro YCKOPEHHE B MHEPLIUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOZHUKAIOUIUX B PE3YJIbTAaTE B3AUMOIEHCTBHS TEJI.

N3mepenune macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEeHHOM NObEME U NaJCHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAUEHHSI U CKOJIbYKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKmMUKyMm.

N3mepenne paBHOACUCTBYIONICH CHUIT MpU JABMKEHUM Opycka MO HaKJIOHHOU
IUIOCKOCTH.

[IpoBepka runores3sl 0 HE3aBUCUMOCTH BPEMEHHU JIBUKEHUSI OpyCKa 10 HaKJIIOHHON
IJIOCKOCTH Ha 3a/IaHHOE PACCTOSIHUE OT €r0 MAacCCHhl.

HccnenoBaHue 3aBUCMMOCTH CHJI  YIIPYTOCTH, BO3HHMKAKOIIUX B MPYXHHE U
pEe3UHOBOM 00pasiie, OT uX JAehOpMAIIHH.

W3yyeHne ABMXKEHUS CHCTEMBI TEJl, CBSI3aHHBIX HUTHIO, IMEPEKHHYTOH uepe3
NErKuii OJIOK.

N3mepenne koddduiimeHTta TpeHUs MO BEIMYMHE YTIIOBOro Koddduimenrta
3aBUCUMOCTH Frp(N).

UccnenoBanue aBuxkeHUss Opycka MO HAKIOHHOM IUIOCKOCTH C TEPEMEHHBIM
K02 PUITUEHTOM TPEHHUS.

N3ydenne ABUKEHUS IPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcontotHo TBEpHoe Teno. [locTynaTenbHoe U BpalaTeabHOE ABUKEHHUE TBEPIOTO
Tena. MOMEHT CHJIBI OTHOCUTENIBHO OcH BpameHus. 1lnedo cuibl. Crnoxenue cui,
MPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsxecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TeEIA.

YcroitunBoe, HeyCcTOHYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHudyeckne yCTpOWCTBA M TEXHOJIOTMYECKHE  IPOLIECCHI:  KPOHIUTEHH,
CTPOUTEIIbHBIN KpaH, pelIETYaThIe KOHCTPYKLIUH.

Jemoncmpayuu.



Y ci10BUsL paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.
HccenenoBanne yciioBHUil paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAILCHUS.
KoHcTpynpoBaHne KpOHIUTEMHOB U PAaCUYET CUII YIIPYTOCTH.

N3ydyeHnne ycToM4MBOCTU TBEPIOIO TEA, UMEIOLLIEr0 IIIONAAb OIIOPHI.

Tema 4. 3akonvl coxpanenusn 6 mexanuxe.

NmMnynbec MarepuanibHOW TOYKH, CUCTEMBI MaTepUalbHbIX ToYeK. LleHTp macc
CHUCTEMBI MaTepUaIbHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTpa Macc.

Nmnynbee cuiibl 1 U3BMEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

MoMeHT wuMIyJgbca MarepuanbHOW TOYkM. [lpencraBiieHne o0 COXpaHEHHU
MOMEHTAa UMITYJIbCA B HEHTPAIBHBIX MOJISIX.

PabGora cunpl Ha MajioM M HAa KOHEUYHOM TMepeMelnieHuu. ['paduueckoe
MIPEACTABICHUE PAOOTHI CUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass »Heprusi MarepuaibHOW TOYKM. Teopema 00 H3MEHEHUU
KUHETUYECKOU DHEPIUU MAaTEPUATIbLHOU TOUYKH.

[loTeHUManbHBIE W HENOTEHUMAJbHbIE CUJbl. [loTeHIManbHAs  JHEprus.
[ToTenmanbHas >Heprust ynpyro nepopmupoBaHHOM MpykuHbl. [loTeHManbHas
JHEprus Tejla B OJAHOPOJHOM TIpPaBUTALlMOHHOM Ioje. IloTeHinumanbHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JIe OJIHOPOJIHOTO Iapa (BHYTpH U BHE miapa). Bropas
KOCMHYECKast CKOPOCTh. TpeThbst KOCMUUYECKast CKOPOCTb.

CBsi3p paOOTBHl HEMOTEHLUHUAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYECKON HSHEepruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHHsI MEXaHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenne bepHymm 8 MACaTbHOM KHUJKOCTA KAaK CIEACTBHE 3aKOHA
COXPAaHEHUSI MEXaHUYECKON YHEPTHH.

TexHudyeckne yCTpOWCTBA M TEXHOJIOTHYECKHE IPOLECCHI: JIBUKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJNET, THUPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE OBMKEHHUE.

N3mepeHne MOIITHOCTH CHJIBL.

W3meHeHne 3Hepruu Teja Mpu COBEPIICHUN padOThI.

B3auMHble mnpeBpameHUsT KUHETHYECKOW W NOTECHUHAIBHOM HHEPrud IpH
JNEVMCTBUM HA TEJIO CUJIBI TSHKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Mpu CBOOOIHOM MaICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAaKmMuKym.

N3mepeHne nMmmyiibea Tenna no TOpMO3HOMY Iy TH.



W3mepenne cuiibl TATH, CKOPOCTH MOJEIH JJICKTPOMOOWIIS W MOIIHOCTH CHIIBI
TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEJa C UMITYJIbCOM CHIIBI.

HccnenoBanune coxpaHeHHsI UMITYJIbCA MPU YIIPYTOM B3aUMOACHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa IO TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHHUS NOTEHIMAIbHOW DHEPrUM NPYKUHBI C PabdOTONW CHIIBI
TPEHMUSL.

Onpenenenue pabOThl CHJIBI TPEHHS TMPU JIBIDKCHUW Tejla IO HAKJIOHHOM
MJIOCKOCTH.

Paznen 3. MogekyasipHas Gu3nKa 1 TePMOJIMHAMHUKA.

Tema 1. OcHogbl MOIEKYNAPHO-KUHEMUYECKOI MeopU.

OcHOBHBIE MONOKEHUS MOJIEKYJIsIpHO-KMHEeTH4YecKko Teopun (MKT), ux onbiTHOE
obocHoBanue. Jluddys3usa. bpoyHOBCkoe ABWKEHHE. XapakTep MIBHKCHUS U
B3aMMOJCHCTBUS 4YacTULl BemecTBa. Moaenu CTpOoeHusl ra3oB, XHUJIKOCTEU H
TBEPABIX TEJI U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca n
pa3mepsl MoJiekya (aTtomoB). KonndecTBo BemiectBa. [locTosinnas ABoraapo.
TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ wusMmepenus. Illkana
temueparyp Llenbcus.

Mojenp UaeanbHOro ra3a B MOJICKYJISIPHO-KMHETUYECKOW TEOPUM: YaCTHUIIbI rasza
JBHOXKYTCSI Xa0TUUECKU U HE B3aUMOJICMCTBYIOT JIPYT C APYTOM.

l'azoBbrle  3akoHBI.  YpaBHeHne MennaeneeBa—Knamneiipona.  AOcotoTHas
temriepatypa (mkana temneparyp KenbBuna). 3akon [lanbrona. M3omporiecchl B
UJCAIbHOM Ta3e C TIOCTOSHHBIM KOJUYECTBOM BeliecTBa. [ 'paduyeckoe
MIPEICTaBIICHUE U30TPOIIECCOB: N30TEPMa, U30X0pa, u300apa.

CBsi3b MEXAYy JNABICHUEM M CpPEJHEW KMHETUYECKOW SHEeprued MmocTynaTeabHOTO
TEIUIOBOTO  JIBXKEHUSI MOJIEKYJ HACaIbHOTO Tra3a (OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETHYECKON TEOPUH UACaTbHOTO ra3a).

CBsi3b  aOCOJIIOTHOM TeMIMEpaTypbl TEPMOJAMHAMUYECKOM CHUCTEMBI CO CpeaHein
KUHETHUYECKOUN YHEPTUEN MOCTYNATEIbHOTO TEIUIOBOTO JBHKEHUS €€ YaCTHII.
TexHuueckue ycTpoicTBa U TEXHOJIOTUYECKUE MPOILIECCHI: TEPMOMETP, OAPOMETP,
MOJy4YEHNE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu 1BUKEHNS YaCTHI] BEUIECTBA.

Mopnenb 6pOyHOBCKOTO ABUKECHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3ust KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHrne MONEKYIIL.

Mojenu KpuCTaININYECKUX PEIIETOK.

HabGnronenue u nccieqoBaHue U30IpOLECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAaKmMuKym.
HccnenoBanue npouecca yCTaHOBJICHHS TEIUIOBOIO PAaBHOBECHSI MPU TETLNIOOOMEHE
MEXIY TOPSYEH U XOJIOAHOU BOJOM.



N3yueHune HM30TEpMHUYECKOrO Ipouecca (PEKOMEHIOBAaHO  HCIIOJIb30BAaHUE
1 dpoBoit 1aboparopun).

N3ydyeHnne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHOro mnpoiecca.

ITpoBepka ypaBHEHHS] COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckass (TJl) cucrema. 3amaHve BHEIIHUX  YCJIOBUM 1A
TEPMOJIMHAMHUYECKON CUCTEMbl. BHElIHNE 1 BHyTpeHHUE napaMeTpbl. [lapameTpsl
TEPMOJMHAMHUYECKON CHUCTEMBI KaK CPEIHHME 3HAYCHHSI BEJIUYUH, ONMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

Hyneoe Hayajio TEPMOJIMHAMHUKH. Camonpoun3BoibHas  pelakcalus
TEPMOJIMHAMUYECKON CUCTEMBI K TEIIIOBOMY PaBHOBECHIO.

Mogenp uaeanpHOro ra3a B TEPMOJUHAMUKE — CHCTEMA YPABHCHUM: YPAaBHEHHE
MenpaeneeBa—KianeiipoHa W BbIPaXKEHUE i1 BHYTPEHHEW JHEPruu. Y CIOBUS
MPUMEHUMOCTH 3TOW MOJENW: HHU3Kasd KOHLEHTpPAUWs 4YacTUll, BBICOKHE
TeMmIeparypol. BelpaxkeHue g BHYTPEHHEN SHEPTUHM OJHOATOMHOIO MAEATBHOTO
rasa.

KBa3ucratnueckue u HeCTaTHYECKUE MPOLECCHI.

OnemeHTapHas pabota B TepMoJIMHaMUKE. Bpruncienue paboThl Mo rpauky
npoiiecca Ha pV-auarpaMmme.

Tennonepenaua KaK croco0 M3MEHEHHUS BHYTPEHHEU SHEPIUu
TEPMOJIMHAMHUYECKOM  cucTeMbl 0e3  coBepuieHus paborel.  KonBekuus,
TEIUIONPOBOIHOCTD, U3JIyUYCHHE.

KonmnuecTBo Temnorel. TemnoéMKOCTh Tena. Y aelbHass U MOJISIPHASI TEIJIOEMKOCTH
BelIeCTBAa. YpaBHeHUE Mailepa. YaenpHas TEIUIOTa CropaHus TOIUIUBa. Pacuér
KOJIMYECTBA TEIUIOTHI IpH Teruionepenaye. [lorstiue 06 agrnadatHoMm mporecce.
IlepBbIli 3aKOH TEpMOAMHAMHUKHA. BHyTpeHHssa 3Heprusd. KonmndecTBo TEmnoTsl u
paboTa Kak Mephl HW3MEHEHHsS BHYTPEHHEH SHEPrud TEPMOJMHAMUYECKOU
CHUCTEMBI.

BTopoii 3aK0H TEPMOAMHAMUKHU IJIsi PABHOBECHBIX IIPOLECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJAMHAMHUYECKON CHUCTEMBI MPOXOAUT €IUHCTBEHHAS
aauabaTta. AGCONIOTHAs TeMIiepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKHU [JII HEPABHOBECHBIX IPOLIECCOB: HEBO3MOKHO
nepenatb TEIJIOTY OT Oojiee XOJOJHOTO Tena K Oornee Harperomy 0e3
kommencanuu (Knaysuyc). HeoGpatumMocTh NpupoIHBIX MPOIIECCOB.

[TpuHnmer nectBus TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KIIJ. [ukin Kapno.

DKOJIOTUYECKHE AaCMHEeKThl MCIOJIb30BAHUS TEIUIOBBIX JBurareneil. TermioBoe
3arpsA3HEHNE OKPYKAIOIIEH CPEBI.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKHME MPOLECCHI:  XOJIOJIWIbHUK,
KOHJIUIIMOHEP, JU3CIIbHBIM U KapOHOpaTOpHBIA JABUTATENM, MNapoBas TypOuWHA,
MOJyYEHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3AIUA «TEIUIOBBIX» OTXOJOB C



MCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHUIECKOTO TOTUIUBA JIJIst
BBIPA0OTKHU «TEIJIOBOI» U 3JIEKTPOIHEPTHUU.

Hemoncmpayuu.

N3meHenne TemmepaTypsl pU aiuadaTUyeCKOM PACIIMPEHUH.

BosnyuHoe orauso.

CpaBHeHUME YAETBHBIX TEIUIOEMKOCTEMN BEIIECTB.

Cnioco0bl U3MEHEHUS BHYTPEHHEN dHEPTHUH.

HccnenoBanue anrnabaTHOTO Ipoliecca.

KomnbroTepHble MOJENIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepenne yaenbHON TENIIOEMKOCTH.

Hccnenosanue mmpouecca OCThIBAHUS BELIECTBA.

HccnenoBanue aanadaTHOTO Mpoliecca.

N3ydenne B3aWMOCBA3M DJHEPIUM MEXKMOJIEKYJISIPHOTO  B3aWUMOJICUCTBUS U
TEMIIEPATYPhl KUTICHUS AKUJTKOCTEH.

Tema 3. Acpecammusvie cocmoanusn eeuwecmea. Dazoevie nepexoowl.
[TapooOpazoBanue U KoHjeHcalusi. McmapeHwe u KumneHue. YJielbHasl TerioTa
napooOpa3oBaHusl.

HaceplenHbie u HeHACHIIEHHbIE napbl. KauecTBeHHAast 3aBUCUMOCTh TUIOTHOCTH U
JIABJICHUsI HACBIIIEHHOTO Tapa OT TeMIepaTypbl, UX HE3aBUCUMOCTh OT 00BEMA
HACBIIIEHHOTO Mapa. 3aBUCHUMOCTh TEMIIEPATYphl KHUIEHUS OT JaBJICHUS B
KUJKOCTH.

Bnaxxnocts Bo3ayxa. AGCOMIOTHAS U OTHOCHUTEIIbHAS BIaYKHOCTb.

Tépnoe Teno. Kpucramnumueckue u amopdHbie Tena. AHH3OTPOIUS CBOWCTB
KpuctaiyioB. [lnmaBienwe W KpucTau3anus. YJIedbHas TEIUIoTa IUIaBJICHUSI.
CyOnumarnusi.

Hedbopmanmu TBEpHoOro Tema. Pactsokenme m cxarue. Casur. Momyns HOmra.
[Ipenen ynpyrux nedopmariuii.

TeruioBoe pacmupeHue XUAKOCTEH M TBEPABIX TeJ, OOBEMHOE M JIMHEHHOE
pacuimpeHyue. AHrapMOHU3M TEIJIOBBIX KOJIEOAHUI YaCTHI BEIIECTBA KaK MPUYHHA
TEIUIOBOT'O pacIIUpeHust TeJ (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue s3HEeprun B (Pa30oBbIX MEPEX0IaxX.

VYpaBHeHue TeroBoro danaHca.

[ToBepxHoctHoe HaTspkeHHE. Kod(pGUIHMEHT MOBEPXHOCTHOTO  HATSKEHUS.
Kanusapusie saBnenus. J[aBneHue noa UCKPUBIEHHONW MOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlannaca.

TexHu4yeckre ycTpOWCTBAa U TEXHOJOTMYECKHE MPOLIECCHI: KUIAKUE KPUCTAJUIbL,
COBpPEMEHHbIE MaTEPHAIIBI.

Hemoncmpayuu.

TennoBoe pacmupeHue.

CBoOJCTBa HACBIIICHHBIX TAPOB.

Kunienune. Kunenue npv noHM>XEHHOM JTaBJICHUH.

N3mepenue cuiibl MOBEPXHOCTHOT'O HATSXKEHUS.



OMnBbITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.

Kanumnsipasie sBiaeHusl.

Mopenu HEHBIOTOHOBCKOM KUJIKOCTH.

CnocoObl U3MEPEHUS BIIAYXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABIECHUS KPUCTANINYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Habmronenne manbix aedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKmMUKyMm.

N3ydeHnne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIO0THI MIJIaBJICHUS JIbJA.

N3ydyeHne CBOMCTB HACBILLIECHHBIX IAPOB.

N3mepenne aOCOMIOTHOM BIAKHOCTH BO3AyXa M OIICHKA MacCchl TMapoB B
ITOMEIIECHNH.

N3mepenne ko duiimeHTa moBEPXHOCTHOTO HATSHKCHHUSI.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCMMOCTH Jie(popMaliuyi pe3suHOBOr0O 00pas3na OT NPUII0KEHHOU
K HEMY CHJIBL.

Pasznen 4. DiaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OnekTpu3auuss Tel U €€ TMpOsBICHUS. OIEKTpuueckuid 3apsa. JBa Buaa
ANEKTPUYECKUX 3apsaaoB. [IpOBOAHUKM, HOHMAJIEKTPUKA U  TMOJYIPOBOIHHKHU.
DNeMEeHTapHbId AJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUs BJIEKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsiaoB. Toueunsie 3apsabl. 3akoH Kynona.

DnekTpuueckoe noje. Ero aeficTBue Ha 3JIEKTPUUECKUE 3aPSIbl.

Hanpsoxéanocts 3nexkTpudeckoro nois. [Ipoonsiii 3apsaa. JIluaum HanpsskEHHOCTH
ANEKTPUYECKOTr0 N0JIsL. OTHOPOAHOE HIIEKTPUUECKOE TTOJIE.

IloTeHIMAIBHOCTh ~ DJIEKTPOCTATUYECKOTO IMOJs. Pa3HOCTH MOTEHIMANOB H
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsia B IJIEKTPOCTATUYECKOM IOJIE.
IToreHuman snexkTpocTaTnyeckoro noiist. CBA3b HANPSKEHHOCTH MOJIA U PA3HOCTH
NOTEHIIMAJIOB JUIsl  DJIEKTPOCTATUYECKOTO TMOoJisl (Kak OJHOPOAHOrO, TaK U
HEOJIHOPOIHOTO).

[IpyuHIMT Cynepno3ulnU dIEKTPUUECKUX TTOJICH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apsukeHHOU cdepnl. [lone
pPaBHOMEPHO 3apsKEHHOro mo o0béMy mapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OECKOHEYHOW TUIOCKOCTU. KapTuHbl NUHUN HANPsDKEHHOCTH JTUX TOJIEH U
SKBUINOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECUS 3aPsA0B.
JIMDNEKTPUKU B JIIEKTPOCTATHYECKOM IOJIE. J[MAIeKTpudeckas NPOHMUIIAEMOCTH
BEILIECTBA.

Konpencatop. OneKTpoEMKOCTh KOHJEHCATOpPA. OJNEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpaA.



[TapaitennbHOE coenMHEHUME KOHIEHCATopoB. llocnenoBarenbHOE cOenMHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

JIBr>KeHHe 3apsyKEHHOM YaCTUIBI B OJJHOPOJAHOM 3JIEKTPUYECKOM ITOJIE.
TexHudyeckne yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCHI:  AIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATHUYECKash 3alllMTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTophl, TeHepatop Ban ae ['paada.

Jemoncmpayuu.

YCTpONUCTBO U MPUHLIUII IEUCTBUS DJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3apSKECHHBIX IJIACTHH.

Monaensb anekTpocratuyeckoro reueparopa (Baun ge I'paada).

[IpOBOIHUKH B 3JIEKTPUYECKOM ITOJIE.

DJIeKTpOCTaTUYECKas 3aIluTa.

Y CTpOUCTBO 1 JEUCTBUE KOHICHCATOPA IMTOCTOSHHOM U MEPEMEHHON EMKOCTH.
3aBUCUMOCTb JJEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTOpa OT IUIOIIAAY IUIACTHH,
PacCTOSIHUSI MEXK]ly HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus 3JIEKTPUUYECKOTO MO 3aPSHKEHHOT0 KOHIEH CaTopa.

3apsaKa U pa3psika KOHJIEHCATOpa YEPE3 PEUCTOP.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apsKEHHBIX TEIL.

HabGnronenne mnpeBpailleHuss >HEPrUM 3apsHKEHHOTO KOHJEHCATOpa B JHEPrUI0
U3JIyYEHUS CBETOAMOMA.

N3ydeHne npoTekanus TOKa B LIENHU, COAEPKAILIECH KOHICHCATOP.

Pacnpenenenre pa3HOCTH MOTEHUHMAIOB (HANPSKEHUS) MPU IMOCIEA0BATEILHOM
COEMHEHUN KOHJEHCATOPOB.

Hccenenosanue paspsaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannbslil 31eKmMpudecKuil mok.

Cuna Toka. [TocTosSIHHBIN TOK.

VYcioBusi CyniecTBOBAHUSL MTOCTOSTHHOTO AJIEKTPUUYECKOTO TOKAa. MICTOYHMKHM TOKa.
Hanpsxenne U u OJ1C &.

3akod OMa 1J1s y4acTKa LeIu.

DJIEKTPUYECKOE CONPOTHUBJIEHUE. 3aBUCHUMOCTb CONPOTHUBJIEHUS OIHOPOJHOTO
OPOBOJHMKA OT €ro JJMHbI W IUIOIIAJA IONEPEYHOrO CEUYEHHS. Y IEJIbHOE
COIIPOTUBIICHUE BELIECTBA.

[TocnenoBarenpbHOE, mNapalIeNbHOE, CMEIIAHHOE COEAUHEHUE IPOBOJIHUKOB.
Pacuét pa3BerBnéHHbIX dnekTpudeckux meneil. [Ipasuna Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xoyns—JIenna.

MOIHOCTh ANEKTPUYECKOTO TOKa. TersioBas MOIIHOCTb, BBIAEIsAEMas Ha
pe3ucTope.

OJIC m BHYTpEeHHEE CONPOTUBICHUE HCTOYHMKA TOKA. 3akOH Oma i TOJHOU
(3aMKHYTOM) dJeKTpUYecKoM 1enu. MoIHOCTh HCTOYHMKA Toka. KopoTkoe
3aMBbIKaHUE.



KonnencaTtop B 1ienu NOCTOSIHHOTO TOKA.

TexHu4yeckne yCTporuCTBa U TEXHOJIOTUUECKHUE MPOLECCHI: aMIIEPMETP, BOIBTMETP,
peocTaT, CYETUHUK IECKTPUUECKON IHEPTUH.

Hemoncmpayuu.

N3mepeHure cuiibl TOKa U HaMPSHKEHUS.

UccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT HANPSIKEHUS ISl PE3UCTOpa, JIAMITbI
HaKaJMBaHUS U CBETOUO/A.

3aBUCUMOCTh  COMPOTHUBIICHUS [WIMHAPUYECKUX TMPOBOJHUKOB OT JIMHBI,
IUIOILA TN TTONIEPEYHOTO CEUYEHHS M MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT COINPOTUBIIECHUSI MPU MOCTOSHHOM
HaIPSKEHUH.

IIpsimoe m3amepenune DJIC. KopoTkoe 3amblkaHuE TaJlbBAHUYECKOTO AJIEMEHTa M
OILICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crioco6bl coenmnHeHnst ICTOYHUKOB Toka, DJ[C GaTtapeii.

UccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMH HCTOYHUKA TOKa OT
CHUJIBI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.
UccnenoBanne cMENIaHHOTO COSIMHEHUS PE3UCTOPOB.

N3mepenune yaenpHOro COMPOTURIIEHUS MPOBOHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJTBI TOKA OT HAIIPSIKEHUSI JIJ1s JITAMIThl HaKaIMBaHMUS.
VYBenuuenue npejena u3MepeHus: amrnepmeTpa (BoJIbTMETPA).

N3mepenne D/1C 1 BHYTPEHHETO CONTPOTUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aucumoctd DJIC raapBaHMYECKOrO0 3JIEMEHTa OT BPEMEHHU IpHU
KOPOTKOM 3aMbIKaHUH.

UccnenoBanre pa3HOCTH MOTEHUUAIOB MEXAY MOJIOCAMH HCTOYHUKA TOKa OT
CUJIBbI TOKA B IIEIH.

UccnenoBanue 3aBUCUMOCTH MOJE3HONW MOIIIHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.
Tema 3. Toxu ¢ pa3iuunsix cpeoax.

DneKTpudecKast POBOIUMOCTh Pa3IMYHbBIX BEILIECTB. DNeKTpOHHAs
MPOBOAUMOCTE TBEPJBIX METAIOB. 3aBUCUMOCThH COMPOTHBIICHUS METAUIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.

DIEeKTpUUECKU TOK B BakyyMme. CBONMCTBA JIEKTPOHHBIX MMYYKOB.
[TonynpoBoauuku. CoOCTBEHHAs M TPUMECHAsI MPOBOAUMOCTD MOTYIPOBOIHUKOB.
CaoiicTBa p—n-niepexoja. [lomynpoBogHIMKOBEIE TPUOOPHI.

ONEeKTPUYECKUA TOK B DIIEKTPOJIUTAX. IJIEKTPOIUTUYECKAS JIUCCOLMAIUL.
OnekTponus. 3akoHsl Dapajnes s AIEKTPOIH3a.

DNEeKTpUYeCKUd TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSTENbHBIA pa3ps/l.
Paznuunble TIIBI caMocTOSITENRHOTO pa3psana. Monnus. [Lnazma.

TexHuyeckre yCcTpoMCTBAa U MPAKTUUECKOE MPUMEHEHUE: ra30pa3psHbIC JaMIIbI,
AIEKTPOHHO-JIy4YeBasi TpyOKa, MOJYIPOBOAHUKOBBIE MPUOOPHI: AUOJI, TPAH3UCTOP,
dboToauno1, CBETOANO I, TaJIbBaHUKA, paUHUPOBAHUE MEJH, BBIIJIABKA AJTFOMUHMUS,
AIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.



3aBUCUMOCTb COIPOTHUBIICHHSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOJIUTOB.

3akoHsl 3ekTponusa dapanes.

NckpoBoii paspsa M IpOBOJAUMOCTb BO3yXa.

CpaBHEHUE MPOBOIUMOCTH METAIOB U MOJIYyIIPOBOJHUKOB.

OaHOCTOPOHHSS MPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.
HabGmnronenue snekrposnusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO MOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBJIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUO/A.

Du3nYeCcKUil MPAKTUKYM.

Crioco6bl n3MepeHus: (GU3NYECKUX BEJIWYMH C HCIOJIb30BAHUEM AHAJIOTOBBIX U
U(QPOBBIX HU3MEPUTENBHBIX NMPUOOPOB U KOMIBIOTEPHBIX JATYHMKOBBIX CHCTEM.
AOGCOTIOTHBIE U OTHOCUTEIbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NUECKUX BEITUUHH.
OneHka rpaHul NOTPEIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHU, UCCIIEIOBAHUIN 3aBUCUMOCTEH (PU3UUECKUX
BEJIMYMH, TPOBEPKA MPEIJIOKEHHBIX TUNOTE3 (BHIOOp M3 pabOT, OMHCAHHBIX B
TEMAaTUYECKUX pa3lielax «YUYEHUYECKUH SKCHEpPUMEHT, J1abopaToOpHbIe padoThI,
IPAKTUKYM ).

MexnpeaMeTHbIE CBSA3H.

N3yuenue kypca ¢usuku yriayOnéHHoro ypoBHs B 10 Kjacce oCyIiecTBIsSeTCS C
Y4ETOM COJEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MaTUKH,
OMONOTHY, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Mesnpeomemmnovlie nonamus, C6A3AHHbIE C U3YYEHUEM MENO008 HAYYHO20
no3nanuA: SBICHUE, HAy4YHbIH (akT, Tunoresa, (Qpuuueckas BEIWYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, OHKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTU U3MEPEHU, U3MEpUTENbHbBIE TPUOOPHI, ITU(ppoBas sadbopaTopus.
Mamemamuxka: pelieHue CUCTEMbl ypaBHeHMU. JIuHeliHas QyHkuus, napabo:na,
runepOosia, ux rpaduku U cBoWcTBa. TpuUroHOMeTpuyeckue (PYHKIMU: CHUHYC,
KOCHUHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXIECTBO.
BekTopbl ¥ MX MPOEKIMU HA OCU KOOPJIMHAT, CI0KEHNE BEKTOPOB.

buonozua: mexanuuyeckoe IBIKEHHE B KMBOM mpupone, auddysus, ocmoc,
TEIJI000MEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAlOUIEH Cpebl,
yTUIN3alusg OUOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKH «TEIUIOBOM» U
AJIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KAIIWJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUYECKHUE SIBJICHUS B XKUBOU NIPUPOJIE.

Xumua: NUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE ATOMOB M MOJEKYJ, MOJIb
BEILECTBA, MOJISIpHAs Macca, MOJYyYEeHWE HAaHOMATEpHAJIOB, TEIUIOBBIE CBOMCTBA
TBEPIBIX TEN, KUIKOCTEH U T'a30B, KUJKHE KPUCTAILIBI, 3JIEKTPUUECKUE CBOMCTBA
METaUIOB,  JJIEKTPOJIMTHYECKAas JHCCOLUMALMs, TallbBaHUKA, 3JIEKTPOHHAs
MUKPOCKOIHSI.

T'eocpagpua: BnaxxHoCcTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETD.



Texnonozusa: npeoOpa3zoBaHUe JBUKEHHUH C HCIIOJIb30BAHUEM MEXaHU3MOB, YUET
CYyXOr0 M >KHMJIKOTO TPEHHUS B TEXHUKE, CTATUYECKUE KOHCTPYKLUHU (KPOHIUTENH,
peméryarble KOHCTPYKLHH), WCIIOJb30BAHUE 3aKOHOB COXPAHEHHS MEXAHHKU B
TEXHUKE (TUPOCKOI, BOJOMET W JPYrUE), ABUTaTelb BHYTPEHHErO CrOpaHMs,
napoBasi TypOuHa, ObITOBOM XOJOJAUIBHUK, KOHAUIIMOHEP, TEXHOJOTUU MMOTYUYEHHUS
COBPEMEHHBIX MATEPHUAIIOB, B TOM YHCIIE HAHOMAaTE€pUaJIOB, U HAHOTEXHOJIOTHH,
ANEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE BJIEKTPONpUOOpOB, Tra3zopa3psaHbie
JIAMIIbI, TOJTYIIPOBOIHUKOBBIE MPUOOPHI, raibBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKa.

Tema 4. Maznummnoe none.

BzaumopenicTBie NMOCTOSSHHBIX MAarHUTOB M MPOBOJHHKOB C TOKOM. MarHutHoe
none. Bektop maruutHOM nHAYKImuU. [[pyHIKAN Cyneprio3suiny MarHUTHBIX MOJIEH.
JIvHMM MarHUTHOM MHIYKLHWH.

MarnutHoe ToJie MPOBOJHUKA C TOKOM (NIPSIMOrO TMPOBOJHUKA, KATYIIKA U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJIYJIb.

Cuna Jlopenna, €€ HampaBlIEeHUE W MOIYJb. [[BUKEHHE 3apsHKEHHOW 4YacTUIBI B
OJIHOPOJHOM MarHuTHoM Tosie. Pabota cuiibl JlopeHiia.

MaruauTHoe noje B BeiectBe. DeppoMarHeTuky, rnapa- U IMaMarHeTUKH.
TexHuuecknue YCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECChl: MPUMEHEHHUE
ITOCTOSTHHBIX MarHuToB, AJIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP,
AIEKTpOABUTATETL SIKOOHM, YCKOPHUTEIH dJIEMEHTAPHBIX YaCTHII.

Hemoncmpauuu.

Kaprtuna nuHUI MHAYKIUM MAarHUTHOTO MOJISI MOJIOCOBOTO M MOAKOBOOOPAa3HOTO
MOCTOSIHHBIX MarHUTOB.

KaptuHa nuHui MarHuTHOW MHAYKIHWU TOJS JJIMHHOTO MPSMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKHA C TOKOM.

B3aumopenicTere 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

HaOmronenne nBukeHus mydyka 3JICKTPOHOB B MAarHUTHOM I10JI€.

[IpyHIMT JEUCTBUSA AIEKTPOUIMEPHUTEIHHOTO MpHOOpa MarHUTORJICKTPUUYECKON
CHCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopmsie pabomuol, nPAKMUKYM.
HMccnenoBanue MarHUTHOI'O MOJISI IIOCTOSIHHBIX MAarHUTOB.

HccnemoBanne CBOMCTB (heppOMArHETHKOB.

HccnenoBanne AercTBUA NOCTOSSHHOTO MAarHUTa HAa PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3yyeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

Onpenenenne MarHMTHOM MHAYKIIMM HA OCHOBE M3MEPEHUS CUIIBI AMIIEpa.

Tema 5. dnekmpomacHumnan UHOYKYUAL.



SIBiIeHNE AIEKTPOMArHUTHOM MHAYKUWH. [I0TOK BEKTOpa MAarHUTHOM HHAYKLHH.
OJC wunaykuuu. 3aKOH »BJIEKTpOMarHUTHOW uHAykiuu Papazges. Buxpepoe
anexkTpuyeckoe noiue. Toxkn Dyko.

OJ1C unayKuuu B IPOBOIHUKE, JBUKYIIIEMCS B OJTHOPOJHOM MarHUTHOM TIOJIE.
IIpaBuiio Jlenna.

NunyktuBHOCTh. Karyllika MHAYKTUBHOCTH B LIETIM MOCTOSIHHOTO TOKa. SIBieHue
camonHAyKuu. JJIC caMOMHIYyKIUN.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECChl: MHAYKIUOHHAS IEYb,
COJICHOMJI, 3alllUTa OT BJEKTPHU3alHUM TEJl NPH JBHKECHUU B MArHUTHOM IIOJIE
3eMIIH.

Hemoncmpauuu.

HabGnronenune sSsBIeHUS 2IEKTPOMAarHUTHOW WHTYKITHH.

Uccnenoanne 3aBucumoctd IJIC  HMHAYKIMHM OT CKOPOCTH H3MEHEHUS
MarHUuTHOTO MOTOKA.

IIpaBuiio Jlenna.

[Tanennre marauTa B aJlOMUHUEBOM (MEeIHOMN) TpyOe.

SIBneHre caMOMHIYKITUH.

Uccnenosanue 3apucumoctu DJIC caMOMHAYKIIMHA OT CKOPOCTH U3MEHEHMUsS CUJIbI
TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.
HccnenoBanue SBIECHUS 3JIEKTPOMAarHUTHON UHIYKIHH.

Ornpenenenue MHIYKIUU BUXPEBOIO MArHUTHOTO TTOJISI.

UccnenoBanue siBIEHUS] CAMOUHIYKIIAH.

COopka Mo1en 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paznea 5. KoJsieOanust ¥ BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOgHBIE KOJIEOAHUS.

lapmonnueckue kosebanus. KuHemartuueckoe MW JAMHAMUYECKOE OIMMCAHUE.
DHepreTuuecKoe OMHUCAHKME (3aKOH COXPAHEHHsS] MEXaHWYeCcKOH sHepruu). BriBon
JTMHAMHYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUeCKOTo U
KMHEMATUYECKOTO OTIMCAHUSI.

Amrutyna u  ¢asza konebaHui. CBsI3b aMIUIMTYIbl KOJIEOAHUW MCXOJAHOU
BEJIMYMHBI C aMIUIUTYJaMU KOJICOaHH €€ CKOPOCTH M YCKOPEHHUSI.

[leppuon wu wyacrora konebanuid. Ilepuon wmanblx CBOOOAHBIX KOJIEOAHUMN
MaTeMaTU4YeCKOro MasTHuKa. llepuos cBOOOAHBIX KOJIEOAHWN TPYKUHHOTO
MasiTHUKA.

[lonsiTne o 3aryxaromux KojeOaHusX. BbiHykneHHble koneOanus. Pe3oHaHc.
Pe3sonancHass kpuBas. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJI€OaHUS.

TexHudyeckre yCTPOMCTBA M TEXHOJIOTMYECKHE MPOIECChl: METPOHOM, YaChl,
Kaydelld, My3bIKaJbHbIE HHCTPYMEHTHI, celicMorpad.



Hemoncmpauuu.

3anuch K01e0aTeNbHOTrO ABMKECHHUS.

Habmronenue He3aBUCHMMOCTH TEpHOJa MallbIX Kosie0aHWil rpy3a Ha HUTH OT
aAMILUTATYBI.

HccnenoBanue 3aTyXawlIUX KoOJeOaHW M 3aBUCMMOCTH NEpHOJA CBOOOIHBIX
KOJIEOaHHM OT COMPOTUBIIECHHUS.

HccnenoBanue kosiebaHui rpy3a HA MACCUBHOM MPY>KUHE C L0 (POPMUPOBAHUS
npe/iCTaBlIeHU 00 U1eaTbHON MOJIEIH MPY>KMHHOTO MasiTHUKA.

3aKOH COXPAHEHHUs SHEPTUH NPU KOJIEOaHUIX I'py3a Ha MpYKUHE.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUH.

Ha6nronenue pesonanca.

Yuenuueckuit sxcnepumenm, nadvopamopnsvie padomot, npaKmMuKym.

W3mepenne mnepuona CBOOOJHBIX KOJIEOAHMM HHUTSHOTO U MPYXHUHHOTO
MasTHHUKOB.

N3ydenne 3aKOHOB ABM)KEHHUS Tela B X0JI¢ KOoJieOaHH Ha yIpyroM MojBece.
N3yueHue ABMKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPY>KMHHOM MAasTHUKE.

HccnenoBanue yObIBaHUSI aMIUTUTY/ bl 3aTyXalOIIMX KOJIEOAHUIA.

HccnenoBanuie BRIHYXACHHBIX KOJIEOaHU.

Tema 2. dnekmpomazcnumnsple Koae0AHUA.

Konebatenbubiii  kKoHTYp. CBOOOJHBIE DJJIEKTPOMAarHUTHbIE KoyieOaHUS B
uaeaJbHOM KojebarenbHOM KoHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsija KOHJEHcaTopa ¢ aMIUIMTY/10M CHJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXPAaHEHHUs SHEPTUH B UJI€aTbHOM K0JIeOaTeIbHOM KOHTYE.

3aryxarolue 3JIeKTPOMarHUTHBIE KojieOaHusl. BoIHYK€HHbIE 3JIEKTPOMAarHUTHbBIE
Kosie0aHusl.

IlepemenHBIN TOK. MOIIHOCTh NEPEMEHHOIO TOKA. AMIIMTYAHOE U IEUCTBYIOIIEE
3HAUYEHHWE CHJIbI TOKAa W HAINpSOHKEHUs MpU Pa3IuyHOM (PopMe 3aBUCHUMOCTHU
IIEPEMEHHOI0 TOKA OT BPEMEHH.

CuHyconanpHbIi TEPEMEHHBIM TOK. Pe3ncrop, KOHAEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LIENM CUHYCOUJAIBHOTO NEPEMEHHOrO TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpsixeHui.

Wneaneuplii  Tpancpopmatop. IlpomsBoacrtBo, mepenaua u  noTpebieHue
AIIEKTPUYECKOU dJHEPTHH.

OKOJIOTUYECKHE PUCKM TPH  NPOU3BOJCTBE  3JeKTpo3Hepruu. KynbTypa
WCIIOJIb30BaHUs DJIEKTPOIHEPIUH B IIOBCEIHEBHOM KU3HHU.

TexHuueckne yCTpOMCTBA U TEXHOJIOTHUYECKUE MPOLIECCHI: JIEKTPUUECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JUHUHU dJIEKTpOIIepeaay.

Hemoncmpayuu.

CB0OOOHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTh YacCTOThl CBOOOJHBIX KOJIEOAHUW OT MHIAYKTUBHOCTH M EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.



['ereparop He3aTyXalOMIUX JIEKTPOMATHUTHBIX KOJIEOaHUIA.

Mopens 3JIEKTPOMarHuTHOTO FeHepaTopa.

By keHHbIE CHHYCOMIATbHBIE KOJIEOaHMsI.

Pesucrop, kaTynika HHIYKTUBHOCTH U KOHAECHCATOP B LIENU IIEPEMEHHOTO TOKA.
Pesonanc nmnpum  mocnenoBaTENbHOM — COCIMHEHHMM — PE3UCTOpA,  KaTYIIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

YCeTpoiicTBO M IPUHIIUI IEUCTBUS TpaHcPopmaTopa.

Mopens IMHUY AJIEKTPONIEPEAAYUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKmMUKyMm.

N3yuenue tpancpopmaropa.

HccenenoBanue IEpEMEHHOIO TOKA 4Yepe3 IOCIENOBATEIbHO  COEAUHEHHBIC
KOHJIEHCATOp, KATYILLIKY U PE3UCTOP.

Habmoienue 31eKTpOMarHuTHOTO PE30HAaHCA.

HccnenoBanue padoThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60IHDL.

MexaHnueckue BOJIHBL, YCIOBHS WX pacnpocrpaHeHus. [lomepeunele w
IIPOJOJBHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JUIMHA BOJIHBL.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpa)X€HUE, MpeloMJeHue, UHTepdepeHuus u
audpakuus.

3Byk. CkopocThb 3ByKa. [’ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITyMOBOE€ 3arpsi3HEHUE OKPYKAKOUIEN CPEBI.

DONEeKTPOMArHUTHBIE BOJHBL. YCJIOBUS H3IYyYEHHS BJIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa 3JEKTPOMATHUTHBIX BOJH: OTPaXKCHHE, IPEIIOMIIEHHUE, IMOJSIpU3aLus,
uHTephepeHus U nudpaxius.

[IIxkana >JE€KTPOMArHUTHBIX BOJH. [IpHMEHEHHE »IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI pagnuOCBs3U U TeNEeBUACHUA. Patnonokanys.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckne yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTBHI, pajiap, paJuonpuéMHUK, TeIEBU30p, aHTeHHA, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsl TUArHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpoOCTPaHEHUE MONEPEUHBIX U MPOJI0IBHBIX BOJIH.
KoneOmnromnieecs T€10 Kak UICTOYHUK 3BYKa.

3aBHCUMOCTb JITMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue orpaskeHus: U IpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenune natepdepennnm u qudpakiny MEXaHUIECKUX BOJTH.

AKyCTUYECKUIN PE30OHAHC.

CBoiicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

HabGnronenue cBsi3M rpOMKOCTH 3BYKa U BBICOTHI TOHA C aAMIUIUTYAOW U 4acCTOTOM
KOJIeOaHUI.



HccenenoBanre CBOWCTB JJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHE, IPEIIOMIICHHE,
noJisipu3anys, nudpaxius, tHTepPepeHIms.

ObHnapy>xeHue HHPPaKpacHOTO U yIbTPaPUOIECTOBOTO U3TYUCHHIA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonMHEHOE pacIpoOCTpaHEHHWE CBETa B OJHOpPOAHOM cpene. Jlyu csera.
To4euHBIN UCTOYHUK CBETA.

OTtpaxenue cBera. 3akoHbl OTpaxkeHMsi cBera. llocTpoeHue wu3o0pakeHUil B
iockoM 3epkaiie. Chepuueckue 3epkana.

[Ipenomnenue cBeTa. 3aKkoHBI MpelOMIIEHUsI cBeTa. AOCONIOTHBIM MOKa3aTellb
npesnomiaeHus. OTHOCUTENBHBIA NOKa3aTespb npeaoMiieHus. 110cToSHCTBO 4acTOThI
CBETA M COOTHOLIECHHWE JJIMH BOJIH IIPU IEPEXOJE MOHOXPOMATHYECKOIO CBETA
4yepes3 rpaHully paszena AByX ONTHYECKUX CPEN.

Xop nyueit B npusme. Jucnepcust ceera. CiioxxHbIi cocTaB 0enoro ceera. L{Ber.
Ilonmnoe BHyTpeHHee oTpaxkeHue. lIpenenbHbId yroja NOJHOrO BHYTPEHHETO
OTPAKECHMUS.

Cobuparomrie U paccenBaroliie JuH3bl. ToHKas JnH3a. DOKYCHOE PacCTOSITHUE U
ONTHYECKasl CUjia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUSI TOHKOM
cpepuueckoil JHMH3BI OT €€ TEOMETPUM U OTHOCUTENIBHOTO IOKa3aTes
IIPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

Xon myda, OpOLIEAIIErO JHWH3Y IOJX NPOU3BOJIBHBIM YIVIOM K €€ TIJIaBHOU
omtuueckoir ocu. IlocTpoeHne wu300pakeHU TOYKM W OTpe3Ka MPSMOM B
COOMPAIOIIMX U PACCEUBAIOIIMNX JIMH3aX U UX CUCTEMaX.

Ontuueckue nupubopsl. Paspemraromas crnocoOHOCTs. [7ma3 kak onTudeckas
CUCTEMA.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas onrtuka. UHtepdepenuus cBera. KorepeHTHbIE MCTOYHHMKHU. Y CIOBUS
HaONIOACHUSI MAaKCUMyMOB M MHHHUMYMOB B HMHTEp()EPEHLUHMOHHON KapTHUHE OT
JIByX KOTE€PEHTHBIX MCTOYHUKOB. [IprMephl KiaccMuecKux HHTEp(epeHIHnOHHBIX
CXEM.

Hudpakuust cera. JudpakunoHHas pemérka. YciaoBHE HAONIOIEHUS TJIABHBIX
MakCUMyMOB TpU NaJEHUH MOHOXPOMATHYECKOI'O CBETa Ha JUPPAKIHUOHHYIO
PELIETKY.

[Tonapuszanus ceera.

TexHu4yeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOLECCHI: OYKH, JyIa, MEPUCKOII,
dotoanmapar, MHKPOCKON, IPOEKIMOHHBIM amnmapar, MNPOCBETICHUE OITHKH,
BOJIOKOHHAsI ONITHKA, TU(PPAKIIMOHHAS pEIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npeioMIIeHHs CBETA.



Habmoienue noaHoro BHyTpEHHEro oTpakeHus. Mojienb cBeToBoa.
HccnenoBanue Xo/la CBETOBBIX IYYKOB Y€pE3 IUIOCKOINAPAIUIEIbHYIO IUIACTUHY U
IPU3MY.

HccnenoBanue cBOMCTB U300paK€HU B TMH3AX.

Mopenu MUKpOCKoIa, TeJIECKOna.

HaOmonenune natepdepeHunn crera.

HaOmronenue 11BETOB TOHKUX TUIEHOK.

Habmronenune nudpakiuu ceera.

N3ydenne nudpakiimOHHON peIETKH.

Hab6nronenune nudpakiimoHHOTO CIIEKTpa.

HabGmronenue nucnepcuu cBera.

Habmroienue nosisiprusanuu cBera.

[IpumeHeHne NoJIIpOUA0B ISl U3YUEHHS] MEXaHUYECKUX HaIPSKEHUN.
Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, nPAKMUKyM.

N3mepenne nokasaress npeaoMiIeHus CTEKa.

HccnenoBanue 3aBUCUMOCTU (DOKYCHOTO PACCTOSIHUS OT BEUIECTBA (Ha MpuUMepe
KUJIKUX JTUH3).

N3mepenne PoKyCHOTO pacCTOSIHUS PACCEUBAIOIUX JIMH3.

[Tonyyenue n300pakeHus B CUCTEME U3 TUIOCKOIO 3epKaja U JTUH3bI.

[Tonyyenue n300pakeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CHCTEM.

Hab6mronenue nudpaxiuu, tHTEpPEpEeHIIMH U MOISPU3AIUU CBETA.

N3yuyeHue noyisipu3anym CBeTa, OTPAXKEHHOIO OT IIOBEPXHOCTH IUAJIEKTPHUKA.
N3yuenne nuTepdepeHIum 1a3epHOro U3Iyd4eHus Ha IBYX LIESIX.

Habmronenune nucnepcun.

Hab6mronenue n uccnenoBanue AUQGPaKImOHHOTO CIIEKTPA.

N3mepenue InMHbI CBETOBOU BOJIHBI.

[lonyyeHnue crekTpa H3Iy4YEHUs CBETOAMOAA MPU MOMOIIM JU(PPAKIIMOHHOU
PELIETKU.

Pa3zpges 6. OCHOBBI cIeMAJILHON TEOPUU OTHOCUTEJIBHOCTH.

I'panunbl IPUMEHUMOCTH KJIACCUYECKOM MexaHUKU. [locTynarel crienuanbHOU
TEOPUU OTHOCUTEIBHOCTH.

IIpocTpancTBeHHO-BpeMeHHON uHTepBal. IIpeoOpazoBanust Jlopenma. YcioBue
OPUYUHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEUICHUE BPEMEHH U
COKpalLIECHUE JIJTUHBI.

OHeprus U UMILYJIbC PEIIATUBUCTCKON YaCTHILIBI.

CBs13p Macchl C JHEPrUE€d W MMIYJbCOM PESTUBHUCTCKOM YacTULbL. DHEPrus
ITOKOS.

TexHuueckre yCTpPOHWCTBA UM  TEXHOJOIMYECKHME MPOLECCHI:  CIIyTHUKOBBIE
NPUEMHUKH, YCKOPUTEIN 3aPSKEHHBIX YaCTHUL.

VY4yeHnuecKkuil IKCIIEpUMEHT, JIa0OpaTOpPHbIE PAOOThI, MPAKTUKYM.

OnpeneneHue UMITyJIbCa W SHEPrUU PEISTUBUCTCKUX 4acTull (o ¢otorpadusm
TPEKOB 3apSXKEHHBIX YACTULl B MArHUTHOM TOJIE).



Pazngen 7. KBanToBas pusuka.

Tema 1. KopnyckyaapHno-60110601 Oyanusm.

PaBHOBECHOE TEIIOBOE M3TydeHHE (M3TydeHUE aOCOMIOTHO YEPHOTO Tea). 3aKOH
cmemieHusa Buna. ['unoresa [lmanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

®dotoadpdexr. Onwvitel A. I'. CroneroBa. 3akonsl (ororddekra. YpaBHeHUE
OiHmreitHa 11t potodrddexra. «KpacHas rpanuiiay pororddekra.

JlaBneHue cBera (B 4aCTHOCTHU, JIABJICHHE CBETAa Ha aOCOJIOTHO MOTJIOMIAOIIYIO U
a0COIOTHO OoTpaxarolnyto nosepxHocts). OnbiTel I1. H. Jlebenena.

BomnnoBeie cBorctBa wactunl. Bomubel ne bpoins. [nvHa BosHBI e bpownis u
pasMepbl 00JacTH JIOKaJIM3alMU JBWXKYyIeWcs dactuibl. KopmyckynspHo-
BOJIHOBOU Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Crnemnduka wusmepernii B Mukpomupe. COOTHOIICHUS HEOMPeaenEHHOCTEN
I'eiizendepra.

TexHuyeckne yCTPOMCTBA W  TEXHOJOTMYECKHE MPOIECCHI:  CIHEKTPOMETP,
(doTo3neMEHT, (HOTONATUMK, TYHHEIBHBII MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Jemoncmpayuu.

®oTo3(PdeKT Ha yCTaHOBKE C IIMHKOBOM MJIACTHHOM.

HccnenoBanue 3akoHOB BHeLIHEro potoaddekra.

UccnenoBanne  3aBUCUMOCTH CONPOTHBIICHUS MOJTYTIPOBOJJHUKOB oT
OCBEIIEHHOCTHU.

CeTomuon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, npAKMUKyM.
HccnenoBanne GpoTope3ucropa.

N3mepenne nmocrostaHOM [Inanka Ha ocHOBE uccnenoBanus Gporodddexra.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIKEHUS.

Tema 2. @u3zuka amoma.

OnbITEI IO HCCIEIOBAHUIO CTPOCHHS aroMa. llnaHerapHas wmojenb aroma
Pezepdopna.

[Toctynatel bopa. M3nydenune u morjomnieHue (GOTOHOB MPU MEPEXoJie aToma C
OJIHOTO YPOBHSI SHEPTUHU HA IPYTOM.

Buapl ciektpoB. CrieKTp ypOBHEN 3HEPTUH ATOMA BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3TydyeHHue cBeTa. Jlazep.

TexHuueckne yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: CIIEKTPAJIbHBIN aHAIU3
(cmekTpockon), Ja3ep, KBAaHTOBbIA KOMIIBIOTED.

Hemoncmpauuu.

Mogens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpONCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHUL.

OmnpeneneHue JIMHBI BOJIHBI JJa3€PHOTO U3TyUCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.



HabGnronenue nuHeiyaToro cnekrpa.

HccnepoBanne crnekTpa paspexeHHOr0 aTOMapHOrO BOAOPOJA W HU3MEPEHHUE
nocTossHHON PunOepra.

Tema 3. Qu3uka amomHo20 A0pa u 31eMEeHMAPHLIX YACHUY,

Hyxkiionnast mozens siapa I'eiizen0epra—Banenko. 3apsia siapa. MaccoBoe 4mcio
anapa. M3ortorsl.

PannoaktuBHOCTh. Anb(da-pacnaj. DIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacma.
["'amma-u3zinyuenue.

3aKOH paJlMOAaKTUBHOIO pacnana. PannoakTuBHble M30TONBI B pupoae. CBoiicTBa
MOHU3HPYIOIIETO U3Iy4YeHUs. BiMssHuE paguoakTUBHOCTU HA KUBBIE OPTaHU3MBI.
EctecTBennslit ¢pon uznyuenus. Jlozumerpus.

DHeprus CBs3U HYKJIOHOB B sipe. Snepubie cuibl. JleexT maccsr siapa.

Snepubie peakiuu. Jlenenne m cunte3 sjaep. SnepHbie peakTophl. [IpoGmembl
YIPaBIsIEMOr0 TEPMOSIIEPHOTO CHHTE3a. ODKOJOTMYECKUE AaCHEKThl Pa3BUTHUS
AIEPHON DHEPIETUKH.

MeTtoabl perucTpauy U UCCIAEAOBAHUS SIIEMEHTAPHBIX YACTHII.
OyHIaMEHTAIbHbIE  B3aUMOJCHCTBUSA.  bapuoOHBI, ME30HBI U  JICOTOHBI.
IIpencrasnenune o CrangaptHor Moaenu. KBapk-ritooHHas MOAENb aJpOHOB.
®usuka 3a npegenamu CtangapTHoM Mojenu. TEMHas MaTepust U TEMHAs SHEPTUSL.
EnunctBOo pusnueckoit kKapTUHBI MUPA.

TexHudyeckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHL: JO3UMETP, KamMmepa
Bunbcona, sigepHbIi  peakTop, TEPMOSICPHBIN peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHAsi ToMOorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKMUKYM.
HccnenoBanne TpeKoB 4acTuIl (TI0 TOTOBBIM (GoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (DOHA C UCTIOJIB30BAaHUEM JO3UMETPA.

N3ydenue nornomieHus: 6eTa-4yacTull aTlOMUHUEM.

Paszgeua 8. DiieMeHTBI ACTPOHOMUM U ACTPOGU3HKH.

Otansl pa3BUTUS acTpoHOMHUHU. l[IpukinagHOE W MHUPOBO33PEHUECKOE 3HAYEHUE
acTpoHOMHH. I[IpUMEHUMOCTh 3aKOHOB (U3UKUA [JIsi OOBSICHEHUS MPUPOIBI
KOCMHYECKUX OOBHEKTOB.

Metonbpl  acTpOHOMHMYECKMX  HccienoBaHuil.  COBpEMEHHBIE  ONTHUYECKHUE
TEJIECKOIBI, PaANOTEIECKOIbI, BHEATMOC(EPHAS] ACTPOHOMHMUSI.

Bun 3Bé3nnoro neba. Co3Bes3ausi, sspkue 3BE3/bl, IUTAHETHI, UX BUAUMOE JBUKEHUE.
ConneuHas cucrtema.

Connne. ConHeunasi akTUBHOCTb. McTounuk sHeprun CostHIa U 3BE3 /.

3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kilacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOW MOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTA. BHYTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABIEHUS O MPOUCXOXKAECHUU U 3Bomtonuu CoJHIa u
3BE3/. DTambl )KU3HU 3BE3.



Mineunsiii Ilyte — Hama I'amaktuka. Ilonoxenue u aBwxkeHue CoiHIa B
lNanaktuke. Tunel ranakruk. Paguoranaktuku u kBazapsl. YEpHbIE ObIPBI B sSApax
TaJIAKTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO0na. PaszOeranue ranakTuk.
Teopust bonpmioro B3psiBa. PenukroBoe n3nydeHue.

Macmrabnas crpykrypa Beenennoid. MeraraiakTuka.

Hepeménnrie mpobieMbl aCTPOHOMUM.

Yuenuuecxkue naoniooenus.

HaGmrogenust 3BE3qHOr0 HebGa HEBOOPYKEHHBIM TJIA30M C HUCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUJIOKEHUN JIJIST OTMPEICICHUS MOJIOKEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31usi (CeBEpHOro MOoJyliapusi U SIpKue
3BE3/BbI.

Hab6mronenus B Teneckon JIyHbI, MIaHET, TYMAHHOCTEHN U 3BE3HBIX CKOTUICHHM.
Pu3nYecKuil NPAKTUKYM.

Crioco6bl m3MepeHus: (GU3NYECKUX BEIWYMH C HCIIOJIb30BAHUEM aHAJIOTOBBIX U
HU(PPOBBIX HM3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JaTUYUKOBBIX CHUCTEM.
AOCOIIIOTHBIE U OTHOCUTENbHBIE MOTPEITHOCTA U3MEPEHUI (PU3NYECKUX BEIHYHUH.
O1neHKa rpa”ull MOrPEUIHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, UCCIICIOBAHUIN 3aBUCUMOCTEH (PHU3UMUYECKUX
BEJIMYMH, MPOBEpPKA MPEJIOKEHHBIX TUNOTEe3 (BHIOOp M3 pabOT, ONMUCAHHBIX B
TEMaTUYECKUX pazfielax «YUYEeHUYECKUH SKCIEPUMEHT, J1abopaTopHbe padoThI,
PAKTUKYM) ).

O6o0marmiee NOBTOPEHHUE.

OO6o0menne u cucTeMaTH3alus COJAEpKaHUS pas3lesioB Kypca «MexaHUKay,
«MonexynsipHast pu3NKa U TEPMOJUHAMUKAY, «IJIEKTpoauHaMukay, «Konebanus
U BOJIHB, «OCHOBBI CHEUHAIBHON TEOPUM OTHOCUTENbHOCTHY, «KBaHTOBas
¢buznka», «IMEeMEHThl ACTPOHOMHHU U aCTPOPUIUKID).

Ponb ¢usuku u acCTpOHOMUU B YKOHOMUYECKOM, TEXHOJIOTHYECKON, COLIMATBHON U
ATUYECKON chepax AesTeNbHOCTH YeIOBEKa, POJb U MECTO (PU3UKU U aCTPOHOMUU
B COBPEMEHHOM HAyyHOM KapTUHE MHUpa, 3HAYCHUE  OINKCATEIIBbHOW,
CUCTEMATU3HUPYIOUIEH,  OOBSICHUTENIBHOW W  MPOTHOCTUYECKON  (QyHKIUMI
(bu3nyeckoil Teopuu, posib HU3MIECKON Teopun B POPMUPOBAHUU NPEICTABICHUIN
0 ¢u3MUecKor KapTHUHE MHUpPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IIPEACTABICHUN O IPUPO/IE.
MexnpeaMeTHbIE CBSI3H.

Nzyuenne xypca Gusuku yrinyoaéHHoro ypoBHs B 11 kimacce ocyiiecTBisieTcs ¢
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3€M C KypcaMH MaTE€MAaTHKH,
OMoNOTHH, XUMHUH, TeoTpadun ¥ TEXHOJIOTHH.

Mesicnpeomemnovle nonamus, C6A3AHHbLIE C U3YYEHUEM MEMO006 HAYUHO20
no3HaHuA: ABICHWE, HAay4HbId (DaKT, rumoresa, (pU3MUYECKas BEIWYMHA, 3aKOH,
TeopHs, HAOIIOJEHUE, OHKCIIEPUMEHT, MOJIETUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTU U3MEPEHUM, U3MEpUTEbHbBIE TPUOOPHI, ITU(ppoBas sadbopaTopus.



Mamemamuka: penieHre cucteMbl ypaBHeHUl. Tpuronomerpuueckue QyHKIUH:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl ¥ UX NPOEKIHMH Ha OCH KOOPAMHAT, CI0KEHHE BEKTOpPOB. IIpon3BoaHbIe
aneMeHTapHbIX (yHKuM. Ilpu3Haku 1OmOOMS TPEYroNbHUKOB, OIpPEAEIICHUE
IJIOIIA/IM TUIOCKUX QUryp U 00bEMa Tel.

Buonozusa: >nexrpudeckue ABICHUS B KUBOM IPUPOAE, KoJieOaTeNbHbIE IBUKEHUS
B JKMBOI MpUPOJIE, SKOJOTMUECKHE PUCKH IMPHU MPOU3BOJCTBE AJIEKTPOIHEPTUH,
AJIEKTPOMArHUTHOE  3arpsA3HEHUE  OKpYXalolled  Cpelbl,  yJIbTpa3ByKOBas
JUArHOCTUKA B MEIULIUHE, ONITUYECKHUE SABJICHUS B )KUBOU MPHUPOJIE.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKas CTPYKTypa TBEPABIX TEl,
MEXaHU3MbI 00pPa30BaHUS KPUCTAIUTMYECKON PEIETKU, CIIEKTPAIbHBIN aHAN3.
T'eocpagpua: marauTHBIC TONIOCA 3€MJIH, 3aJIEKW MATrHUTHBIX pyaA, (OTOCHEMKA
3eMHOI MMOBEPXHOCTH, cericmorpad.

Texnonocusn: TPUMEHEHUE  IOCTOSHHBIX  MAarHUTOB,  3JIEKTPOMAarHUTOB,
ANEKTPOJABUTATENb SIKOOH, reHepaTop MEPEMEHHOr0 TOKAa, WHAYKUMOHHAs I€Yb,
JUHUM 3JIEKTponeperay, 3JEKTPOJABUIaTeNb, pajgap, paaruoNpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-neub, yIbTpa3ByKoOBas JUAarHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIIyTHUKOBbBIE
NPUEMHUKH, AJIepHAsi FHEPreTUKA U SKOJIOTUYECKUE ACTIEKThI €€ Pa3BUTHS.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIBTATEI

JIMYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE Pe3yJbTaThl OCBOEHHUSA yueOHOTOo mnpeaMera «Du3ukay IOTKHBI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCA PYKOBOICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH TMO3WUIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHHUX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOrO OOIIECTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U OIbBITA JESITEIBHOCTU B IPOLIECCE pea3allii OCHOBHBIX HAIIPaBJICHUU
BOCIUTATEIIbHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

-IPAKIAHCKOT0 BOCIIUTAHMSA:

. c(hOpPMHUPOBAHHOCTH TPAKIAHCKOW MO3ZUIIMKA O0yYarONIIETOCs KaK aKTHBHOTO
¥ OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIECTRA;

. NPUHATHE TPATULIUOHHBIX  OOIIEYETIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKHUX LIEHHOCTEM;

. TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAXKIAAHCKOTO
o0111ecTBa, y4acTBOBaTh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHON OpraHU3aIlNHY;

. YMEHHUE B3aMMO/JICMCTBOBATh C COIMAJIbBHBIMUA MHCTUTYTAMHU B COOTBETCTBUU
¢ uX QyHKIUSIMU U Ha3HAYCHUEM;

. TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM 1€ TEIBHOCTH.
-MATPUOTHYECKOT0 BOCIIMTAHUSA

. c(hOopMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH UJICHTUYHOCTH,
MaTPUOTHU3MA,;

. LIECHHOCTHOE OTHOIIEHUWE K TOCYJApPCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUSIM

POCCUICKUX YUEHBIX B 001aCTH (PU3UKH U TEXHHKE.

-1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

. c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHHUS, STUYECKOTO MOBEACHUS;

. CIIOCOOHOCTh OLEHMBATH CUTYalMI0 M NMPUHUMATh OCO3HAHHBIE PEIICHMS,
OPHUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NEATENbHOCTH YYEHOTO;

L OCO3HAHHUC JIMYHOT'O BKJIdJa B IIOCTPOCHUC YCTOﬁqHBOFO 6y,[[ym€l“0.
=3CTETHY€CKOT0 BOCIIMTAHUA
[ 9CTCTUYCCKOC OTHOIICHHC K MHPY, BKIO4YaA OSCTCTUKY HAYYHOI'O

TBOPYECTBA, MPUCYIIETO PUZNYECKON HayKe.

-TPYAOBOI0 BOCIIMTAHMS

. UHTEpEC K pa3Iu4HbIM cdepaM NpoPecCHOHATbHON IESTENbHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (PU3HKOM M TEXHUKOW, YMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccun 1 peanru30BbIBATh COOCTBEHHBIC JKU3HEHHBIE TLJIAHbL;

. TOTOBHOCTh U CIIOCOOHOCTH K 0OpPa30BaHUIO U caMOOOPa30BaHUIO B 00JaCTH
(U3UKY HA TPOTSKEHUN BCEU KU3HH.

-3K0JI0TH4€CKOr0 BOCIIUTAHUS:



. c(hOpPMHUPOBAHHOCTh JKOJIOTHUECKOW KYJIbTYPBI, OCO3HAHHE TJIOOAIBHOTO
XapakTepa SKOJOTUIECKUX TIPOOIIeM;

. IJIAHUPOBAHUE M OCYLIECTBJIEHHUE JICVICTBUM B OKPYXAKOIIEH Cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOTO Pa3BUTHUS YEIIOBEUECTBA;
. pacuIupeHue OMbITa JEATEIbHOCTH SKOJOTMYECKOM HAIMpaBJICHHOCTH Ha

OCHOBE UMEIOIINXCA 3HAaHUU 10 (PU3HUKeE.
- HEHHOCTH HAYYHOI'0 MO3HAHUS:

. c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKON HAYKU;
. OCO3HAaHHE IICHHOCTHM HAy4YHOW [EATEIIbHOCTH, TOTOBHOCTh B IMpOLECCE

U3ydeHus:  (QU3MKKH  OCYHIECTBJISATH  NPOEKTHYID M HUCCIEOBATEIIbCKYIO
NEATENbHOCTh UHAMBUAYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/ibHBIC YHHBEPCAJIbHbIE YYeOHbIE JeHCTBUS
Ba3oBble Jjornueckue JeficTBUA:

. CaMOCTOSITeNIbHO  (hOpMynMpoBaTh W aKTyallU3UpPOBaTh  MPoOJIeMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

. ONpENENATh LEIU ACATEIIbHOCTH, 3a/1aBaTh IApaMeTPhl U KPUTEPUHM HX
JIOCTHKCHMS;

. BBISIBJISITH  3aKOHOMEPHOCTM U MPOTHUBOPEYUS B  PacCMaTPUBAEMBbIX
(hUBUYECKUX SBICHUSAX;

. pa3pabarpiBaTh TUTAH PEIICHHS MPOOJIEMBbI ¢ YYETOM aHaIW3a MMEIOIIUXCS
MaTEepUATbHBIX U HEMATEPUATIbHBIX PECYPCOB;

. BHOCUTh KOPPEKTHUBBI B  JICSITEIILHOCTh, OIICHUBAaTh COOTBETCTBUE
pPEe3yJIbTATOB LEJSM, OLIEHUBATH PUCKU MOCIIEICTBUN IESITEIbHOCTH;

. KOOPAVMHUPOBaTh M  BBINOJHATH pPabOTy B  YCIOBHUSX PEAJbHOTIO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aHMO/ICHCTBUS;

. Pa3BUBAThH KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciieoBare/ibCKue JeMCTBHA:

. BJIAJIETh HAyYHOW TEPMHUHOJOTHEHN, KIIFOYEBBIMU TMOHSITUAMU U METOJAMU
(bu3nYecKoil HayKH;

. BJIaJIETh HaBbIKAMH Y4e€OHO-UCCIIEA0BATEILCKON M MPOSKTHOM ACATEILHOCTH

B 00yIacTH (PU3HKH, CTOCOOHOCTBIO U TOTOBHOCTBIO K CaAMOCTOSITETIbHOMY IMOHCKY
METOJIOB pelleHMsl 3a7ay (U3UYECKOTO COJEp)KaHUs, NPUMEHEHUIO Pa3iINYHbIX
METOJIOB IMO3HAHUS;

. BJAJE€Th BUJAMH JEATEIBHOCTH 1O TOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEPIIPETalluY, MPEoOpPa30BaHUIO W MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYaIUsX, B TOM YHUCJIE MIPHU CO3JaHUH YUEOHBIX POEKTOB B 001acTH (DU3HKH;

. BBISIBIISITH TIPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJlH3UPOBaTh 3ajady,
BBIIBUTATh TUNOTE3Yy €€ pEelIeHHs, HAaXOAUTh apryMEHTHl JUIS JO0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;



. aHAJIM3UPOBATH T[OJYYEHHBIE B XOJ€ pEUICHUS 3aJaud Pe3yJbTarThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3BMEHEHUE B HOBBIX
YCIOBUSIX;

. CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3alayd B 0Opa30BaTEIbHOM
JESTENbHOCTH, B TOM YHCIIE IPU U3yUYEHUH (PU3UKH;

. JaBaTh OIIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

. YMETh TIE€PEHOCUTh 3HaHUS MO0 (U3MKE B MPAKTUYECKYI0 001acTb
KU3ZHENIEATEIbHOCTH;

. YMETbh UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

. BBIJIBUTaTh HOBBIE UJIEH, NIpEJIaraTb OpPUrHHAJIbHBIE TOAXO0/bI U PEIICHNUS;

. CTaBUTh NMPOOJIEMBI U 3aJauH, I0NYyCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUSI.
Pabora ¢ ungopmanmei:

. BJa/IeTh HAaBbIKAMU MOJy4YeHUs MHPOpMaAUN (PU3NYECKOTO COACpKAHUS U3

VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSTEJIBHO OCYIIECTBIATh IIOUCK, aHaju3,
CUCTEMAaTH3AlMI0 U HWHTEPIpETaio WH()OpPMALMK Pa3IUYHBIX BUAOB U (GopM
IIPEJCTABIICHHUS;

. OLICHUBATh JOCTOBEPHOCTh MH(POPMALINH;

. UCIOJIb30BaTh  CPEACTBa MH(MOPMAIIMOHHBIX H  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUI B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALMOHHBIX
3alay ¢ coOmofeHrueM TpeOOBaHUN HAPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PECYpCOCOEpekKEHUs,, TMPaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(OpMaIIMOHHOM 0€30MacHOCTH;

. CO3/1aBaTh TEKCThl (PM3UYECKOTO COJEp’KaHUS B pa3iMuHbIX (opmarax c
y4€TOM HazHayeHHs] THPOPMAIIUHU U LEJIEBOU ayJUTOPHH, BBIOUpPAs ONTUMAJIbHYIO
dbopMy npeacTaBIeHUS U BU3yalnu3alliu.

KoMMyHUKaTHBHbIE YHHBEpPCAJIbHbIC Y4eOHbIe 1eHCTBHA:

. OCYIIECTBIISITh  OOLIEHWE Ha ypokax (U3MKK U BO BHEYPOUHOH
JeSITENbHOCTH;

. pacmo3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyalldd W CMATYaTh
KOH(JIUKTBI;

. pa3BEPHYTO W JIOTHYHO M3JaraTh CBOIO TOUYKY 3PEHHUsS C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

. IOHMMATh U UCIOJb30BaTh NPEUMYIIECTBA KOMAaHIHONW U MHAMBUIYaAJIbHOM
paboTHI;

. BbIOMpaTh TEMAaTHUKy M METOAbl COBMECTHBIX JIEHCTBUH C y4y€TOM OOIIMX
MHTEPECOB, U BOBMOXKHOCTEHN Ka)/10T0 4jeHa KOJUICKTHBA;

. OPUHUMATh 1[eTd  COBMECTHOW JEATEIbHOCTH, OpPraHU30BBIBATH U

KOOPJAMHHUPOBATH JICMCTBUSI IO €€ JIOCTHMKEHUIO: COCTABJISITH IUIAH JCHUCTBUH,
pacrpenensTh pojid ¢ YYETOM MHEHHMM YYacTHUKOB, OOCYXAaTh PpPe3yJIbTaThl
COBMECTHOM padoThI;

. OLICHMBATh KayeCTBO CBOEr0 BKJAJA U KaXJOrO0 YYaCTHHMKA KOMAaHJIbl B
001U pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;



. IpeyiaraTb HOBBIE IPOEKThI, OLEHHMBAThb HUIAECH C NO3UIUHA HOBHU3HBI,
OPUTHHAJILHOCTH, TPAKTUYECKON 3HAUYMMOCTH;

. OCYHIECTBJISITh MMO3UTUBHOE CTPATETHUYECKOE IIOBEACHUE B PA3JIUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.
PeryisiTuBHBbIC YHHBepPCcAJIbHbIE Y4eOHbIE 1eCTBUA

Camoopranusanus:

. CaMOCTOSTENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JIE€ATEIbHOCTh B 001aCTH
(GU3UKM W aCTPOHOMHUH, BBISIBISATH MPOOJEMBI, CTaBUTh W (POPMYIUPOBATH
CcOOCTBEHHBIE 33]1a4H;

. CaMOCTOSITENIbHO COCTABJISITh IUJIAH PELICHUS PACUYETHBIX M KAYECTBEHHBIX
3aJ1ay, TUTaH BBIMOJHEHUS MMPAKTUYECKON PaOO0ThHI ¢ YUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUMH;

. JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;
. pacuupsTh paMK{ yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

. JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBAaTH €ro, Oparb Ha cels
OTBETCTBEHHOCTH 32 PEIICHHUE;

. OILICHUBATbH MTPHUOOPETEHHBIN OTIBIT;

. crocoOCTBOBaTh (HOPMUPOBAHUIO M MPOSIBICHUIO JPYIULUU B 001acTH

(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

. J1laBaTh OLICHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B AECATEIILHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;
. BJIAJCTh HABBIKAMHM  [IO3HABATEIbHOMW  pediekcur Kak  OCO3HAHUA

COBEPIIAEMBIX JICUCTBUM W MBICIUTEIBHBIX MPOIECCOB, HMX PE3yJIbTaTOB U
OCHOBaHUI;

. UCTIOJIb30BaTh MPUEMBI peIeKCcruu ISl OLIEHKH CUTYalllH, BEIOOpa BEPHOTO
peleHns;

. YMETh OLICHMBAaTh PUCKM M CBOEBPEMEHHO IIPUHHAMATh PELUICHUS IO HX
CHIKEHHIO;

. MPUHUMATh MOTHBBI W aApPryMEHTHl JPYTMX TMPH aHAIN3E PE3YJIbTAaTOB
NEATENbHOCTH;

. IPUHUMATh Ce0sl, TOHUMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

. IIPUHUMATh MOTHUBBI WU apPryMEHTHl JPYIMX IIPU aHAIU3E pPE3YJIbTaTOB
NEeATENbHOCTH;

. MPU3HABATH CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce noCTHKEHMSI JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHSI MPOTPAMMBI T10
bu3uKe IS YpPOBHS CpeaHero ooOmero o0pa3oBaHUS y  OOyYaromuxcs

COBEPILIEHCTBYETCS IMOIMOHATBHBIH WHTEJUICKT, IpEeIIOIararoIni
c(OpPMUPOBAHHOCTD:
. CaMOCO3HaHUS, BKJTFOUAIOIIETO CIIOCOOHOCTP ~ TOHUMATh  CBOE

SMOILIMOHAJILHOE COCTOSIHME, BHUJAETh HANpPABJICHHUS Pa3BUTHS COOCTBEHHOM
AMOILIMOHAIILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;



. CaMOpETYJIMPOBAHUS, BKIOYAKOMIETO CAaMOKOHTPOJIb, YMEHHUE HPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aNalnTUPOBATBCA K
AMOIMOHAIILHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

. BHYTPEHHEW MOTHBALIMH, BKIIFOYAIOMIEH CTPEMIICHUE K JOCTHUKECHUIO LN U
yCIIeXy, ONTUMH3M, WHUIIMATUBHOCTb, YMEHHUE JIEMCTBOBATh, MCXOAS M3 CBOUX
BO3MOKHOCTEH;

. SMIIATHH,  BKIIOYAIOUIEH  CIIOCOOHOCTh  MOHUMATh  SMOLMOHAJIBHOE
COCTOSIHUE JIPYTUX, YUYUTHIBATh €T0 MPU OCYIIECTBICHUU OOIIEHHUS, CHOCOOHOCTD K
COYYBCTBHUIO U CONEPEKUBAHHUIO;

. COIIMAIbHBIX ~ HABBIKOB,  BKJIIOYAIOIIUX  CIOCOOHOCTh  BBICTPAaUBATh
OTHOIIEHUSI C JAPYTUMU JIOJbMHU, 3a00TUTHCS, TMPOSBIATh UHTEPEC U pas3peniaTh
KOH(MDITUKTHI.

I[MPEAMETHBIE PE3VJIbTATBI

K xonmy oOyuenus B 10 Knacce mpeaMeTHBIE pe3ysbTaThl Ha YrIyOJEHHOM
YPOBHE JOJIKHBI OTPaKkaTh CHOPMUPOBAHHOCTh Y 00YUAIOIMMUXCS YMEHUM:

. MOHUMATh  pOJb  (U3UKK B  DKOHOMHYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COLMAIbHON U 3TUYECKON cepax NedaTebHOCTH Yell0OBeKa, POJib
U MecTo (U3MKH B COBPEMEHHOM Hay4yHOW KapTUHE MHUpA, 3HAYCHUE
OMKCATENIbHON, CHUCTEMATU3UPYIONIEH, OOBSCHUTEIBHOM ¢ MPOTHOCTUYECKOMN
byHKUMA  (U3NYECKOM TEOpUHM — MEXaHWKH, MOJICKYIApHON (Uu3uku u
TEPMOJIMHAMUKH, POJIb (PU3UIECKON TeopuH B (POPMUPOBAHUM TMPEIACTABICHUIN O
(bU3UYECKO KapTHHE MHPA;

. pa3nuvaTh yCIOBUS MPUMEHUMOCTH MOJENelH (GU3HMIECKUX TN U MPOIIECCOB
(sBneHUi): WHepUMaANIbHASA CcUCTeMa OTcu€ra, aOCONIOTHO TBEPJAOE TEIO,
MaTtepuajibHash TOuYKa, pPAaBHOYCKOPEHHOE [IBM)KEHHE, CBOOOJIHOE TaJieHue,
a0CoJIIOTHO ynpyras aedopmaiiusi, aOCOJIOTHO YIPYroe U aOCOJIOTHO HEYIpyroe
CTOJIKHOBEHHMS, MOJICTIM Ta3a, JKUAKOCTH M TBEPAOro (KpUCTALINYECKOro) Tena,
UJICAUTbHBIN T'a3, TOYEUYHBIN 3apsi, OAHOPOIHOE IICKTPUUYECKOE MOJIE;

. paznuyaTh ycloBUA (TpaHUIlbl, 00JIACTH) NPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, TOHMMAaTh BceoOHMN XapakTep (YHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

. aHAIM3UPOBATh U OOBSACHATH MEXAaHWYECKHE TIPOLIECCHl U SIBIICHUSA,
UCIIOJB3Ysl OCHOBHBIE TMIOJIOKEHUSI W 3aKOHbI MEXAaHUKH (OTHOCUTEIBbHOCTH
MEXaHUYECKOTO JABMKEHUS, (HOPMYJIIbI KHHEMATHKU PAaBHOYCKOPEHHOTO JBUKEHUS,
npeoOpazoBanusi ['anmuness 11 CKOPOCTHM W TepeMelleHus, 3akoHbl HbioTOHa,
MPUHIUAN OTHOCUTEIBLHOCTU ['anmumes, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOHBI
COXpAaHECHHUS HMIYJIbCAa U MEXaHMYECKOW DSHEpPruu, CBI3b pPaOOTHI CUJIBI C
M3MEHEHHEM MEXaHUYEeCKOW PHEPryuu, YCIOBHS PABHOBECHS TBEPJOTO Tela), MpU
ATOM HCIOJIb30BaTh MAaTeMaTHYECKOE BBIpa)KEHHE 3aKOHOB, YKa3bIBaTh YCJIOBUS
NPUMEHUMOCTH (U3UYECKUX 3aKOHOB: MpeoOpa3zoBaHuii ['amuies, BTOpoOro u



TPEThETO 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUs HUMIIYJIbCA U MEXaHUYECKOU
SHEPIrUH, 3aKOHA BCEMHUPHOT'O TATOTCHHUS;

. aHAIM3UPOBATh U OOBSCHITH TEIJIOBBIC MPOIECCHI M SBIICHUS, HUCIIOIB3YS
ocHOBHbIE MOJ0)KeHUd MKT 1 3aK0HBI MOJIEKYISIPHON (PUBHKU U TEPMOJUHAMUKH
(CBS3b JABJICHUS UJCATBHOTO ra3a Co CPeIHEN KUHETUUYECKON IHEPruei TerIoBOro
JIBVO)KEHUSI U KOHIIEHTPAIIMENW €ro MOJIEKYJ, CBSI3b TEMIIEpAaTyphl BEHIECTBA CO
CpEIHEM KUHETUYECKOW DSHEPrMeu TEIUIOBOTO JBWKEHUA €ro 4YacTull, CBS3b
JABJICHUS WJCAIIBHOTO Ta3a C KOHIIEHTpAlMEHd MOJIEKYJl M €ro TeMIlepaTypou,
ypaBHeHne MeHneneeBa—Knanelipona, NepBblid 3aKOH TEPMOAMHAMUKH, 3aKOH
COXpAaHEHHMS DSHEPrUd B TEIUIOBBIX IMPOIECCax), MpPU ITOM HCHOJIb30BAThH
MaT€MAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS MNPUMEHUMOCTU
ypaBHeHus1 Menneneesa—Knaneipona;

. aHAJIM3UPOBATH M OOBSICHATH JICKTPUICCKUE SBIICHUS, UCITIONb3YSI OCHOBHBIC
MOJIOKEHHSI M 3aKOHBI 3JIEKTPOJMHAMUKH (3aKOH COXPAHEHHS SJIEKTPUUYECKOTO
3apsaa, 3akoH KyrnoHa, MOTEHIMAaIbHOCTh AIEKTPOCTATUYECKOTO MOJIS, MPUHIIHI
CYyNEpIO3ULIAA  DJICKTPUYECKUX  TOJEH, TPU ITOM  YyKa3blBass  yCJIOBUA
MIPUMEHUMOCTH 3aKoHa KyroHa, a TakKe NPakTUYECKH BAKHBIE COOTHOIICHUS:
3akOoHbl OMa JJIsi y4yacTKa LEeNU U JJISI 3aMKHYTOM 3JEKTPUYECKOM LENH, 3aKOH
Jlxoyns—Jlenna, npaBuia Kupxroda, 3akonsr @apazaes AJ1s1 3JIEKTPOIIN3a);

. ONUCHIBATh (DU3UYECKHUE TMPOIECCHl U SBJICHUS, HUCIOIb3YysS BEJIWYWHBI:
NEPEMEIIECHUE, CKOPOCTh, YCKOPEHUE, UMIIYJbC Te€Ja M CHUCTEMBI TEN, CHJIA,
MOMEHT CWJbl, JAaBJICHHUE, NOTEHUWAJbHAS DSHEPrus, KUHETUYECKas DSHEprus,
MEXaHU4YecKasi dHeprusi, padoTra CWibl, IIEHTPOCTPEMHUTEILHOE YCKOpPEHHUE, CHiia
TSOKECTH, CHJIa YIPYTOCTH, CHIJIA TPEHUS, MOIIHOCTh, DHEPrys B3aUMOJICUCTBUS
Tena ¢ 3eMi€il BOM3U €€ TOBEPXHOCTH, SHEPTHs YIIPYTo# AedhopMaIiuy Mpy>KUHBbI,
KOJIMYECTBO TEIUIOTHI, A0COJIIOTHASI TeMITepaTypa Tena, paboTa B TEPMOIUHAMUKE,
BHYTPEHHSISI PHEPTUsl UJICAJIbBHOTO OJJHOATOMHOIO ra3a, paboTa MeaJbHOro rasa,
OTHOCHUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanpHOro TEmiaoBOro JIBUTATENS;
AJIEKTPUYECKOE TI0JIE€, HANPSHKEHHOCTh JJIEKTPUYECKOTO IMOJsA, HANPSKEHHOCTD
MOJIsI TOYEHYHOTO 3apsiia WIM 3apsSHKCHHOTO Iapa B BaKyyMe€ M B JUAJIECKTPHUKE,
MTOTEHLHAAIT 3JIEKTPOCTATUYECKOTO oI, Pa3HOCTh MOTEHIIUAJIOB,
AJIEKTPOJABMXKYIIAd CUJa, CHJIAa TOKa, HaNpsbKeHWE, MOIIHOCTh  TOKa,
ANEKTpUYECcKasi EMKOCTh INIOCKOTO KOHJAEHCATOPa, CONPOTUBIIEHUE yYacTKa LEMU C
NOCJIEIOBATENbHBIM W MMAPAJUIETBHBIM COEOUHEHHEM DPE3UCTOPOB, DSHEPrus
AJIEKTPUYECKOTO MOJIs1 KOHAECHCATOPA;

. 00BSACHATH OCOOCHHOCTU MPOTEKAHMS (PU3UUYECKUX SBIICHUN: MEXaHUYECKOE
IBW)KEHUE, TEIUIOBOE JBM)KCHUE YaCTHUL[ BEIIECTBA, TEIUIOBOE PAaBHOBECHUE,
OpoyHOBCKO€ nBIKeHHE, nuddy3usi, HcCHapeHwe, KUIEHUE W KOHICHCAIus,
IJIABJICHUE W KPUCTAJUIM3AalMs, HANPABICHHOCTH TEIUIONEPEIAaun, SJICKTPU3aALUs
T€JI, 3KBUMOTEHIIHAIIbHOCTh OBEPXHOCTH 3apPSKEHHOTO IPOBOJHUKA;

. IPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIMYHMHBI OT
IpYyrOod € HCHOJIb30BAHUEM NPSIMBIX H3MEPEHUH, MPU STOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHPOBATh pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NUECKHUX



BENTMYMH B BUJE TpaduKOB C YYETOM aOCOTIOTHBIX MOTPEITHOCTEH M3MEpPEHUH,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHUS;

. MPOBOJUTh KOCBEHHBIC W3MEPECHUS (PU3NYECKUX BEIWYUH, TPH ITOM
BBEIOMPATh ONTHUMAJIbHBIA METOJ W3MEPEHHS, OICHWBATh aOCONIOTHBIE U
OTHOCHUTEJIBHBIC IMOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPCHHI;

. MIPOBOJUTE OIBITHI TIO TPOBEPKE MPEUIOKEHHON THUIOTE3bI: IMJIAHUPOBATH
DKCIIEPUMEHT, COOHMpaTh JKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY, aHaJIM3MPOBAThH
NOJTyYCHHBIC PE3YJIBTATHI U JICJIaTh BEIBOJ O CTATYCE MPEIOKEHHON TUITOTE3HI;

. coOmro1aTh mpaBuia 0€30MacHOro Tpy/ia MpHU MPOBEIECHUN UCCIIEI0BAHUNA B
pamMKax y4eOHOro HSKCIIEpUMEHTA, MPAKTUKyMa U y4eOHO-HCCIEI0BATENbCKON U
NPOEKTHOW JICSITEIbHOCTH C HCIIOJIb30BAaHUEM H3MEPUTENbHBIX YCTPOWUCTB U
1abopaTOpHOTO 000PYIOBAHUS;

o pemarh pacu€THbIC 3aJa4u C SBHO 3aJaHHOM MW HESBHO 3aJIaHHOU
(bu3MYecKo MOENbIO: HA OCHOBAaHWU aHAJIM3a YCIOBUS OOOCHOBBIBATH BHIOOD
(bU3UYeCcKO MOJAENH, OTBEYAONIeH TPeOOBAHMUIM 3a7aud, TPUMEHITH (POPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl (PU3NIECKUX TCOPUH TPH HCIIOIH30BAHUN
MaTEeMaTUYECKUX METOJIOB PEIICHUs 3a7a4, MPOBOJIUTH Pacy&Thl HA OCHOBAaHWUU
UMEIOINXCS JTaHHBIX, aHAJTU3UPOBATH PE3yJbTAaThl U KOPPEKTHUPOBATH METOBI
pEIICHHS ¢ YIETOM MOTYyYEHHBIX PE3yIbTaTOB;

. penaTh Ka4eCTBEHHBIC 33/1a4H, TPEeOYIONUe MPUMEHEHUS 3HAHUH U3 Pa3HBIX
paszenoB Kypca (pU3MKH, a TakKe MHTETpallMy 3HAHUW W3 JPYTUX IpPEeIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA: BHICTPAUBATh JIOTUYECKYIO LIETIOUKY PACCYKICHUMN
C OMOPOY HA U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (U3HUECKHE SIBJICHUS;

. UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA JUIsi OOBSICHEHUS OCHOBHBIX
MPUHITUIIOB pa0OThl W3MEPUTEIBHBIX NTPHOOPOB, TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKHUX MPOIIECCOB;

. MPUBOJIUTH MMPUMEPHI BKJIAIa POCCHMCKUX U 3apYyOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIECCOB OKPYXKAIOMIETO MHPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

. aHAJIM3UPOBATh W OIICHUBATH IOCJIECACTBHS OBITOBOW W MPOU3BOJICTBECHHOM
JCATEIHPHOCTH YEJIOBEKA, CBSA3aHHOW C (PM3WYECKUMH TPOIECCaMM, C TO3WINN
HKOJIOTHYECKOM 0€30MacHOCTH, MIPE/ICTABIICHHUMA 0 parmoHAIIBHOM
IPUPOAOIIONIB30BAHUH, & TAK)KE PAa3yMHOM HCIIOIB30BAHUU JTOCTHXKEHUN HAYKU U
TEXHOJIOTUM JJIsl TalIbHEHUIIIEr0 Pa3BUTHI YETIOBEYECKOTO OOIIECTBA;

. OPUMEHSTh Pa3IMyHbIe CIOCOObI paboThl ¢ uHbOpMaIMeln PU3NYECKOro
CoJIepKaHMUsl C MCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJIOTHUH,
Py 3TOM HCIOJB30BaTh COBPEMEHHbIE HWH(GOPMAIIMOHHBIE TEXHOJOTHHU IS
MOWCKa, TepepaboTKM ¥ TPEIBABICHUS Y4YeOHOM ¥ HAYYHO-TIOMYJISIPHON
uH(OpMaIU, CTPYKTYPUPOBAHUS W HHTEPIpETAMU WHOOPMAIUHU, TOIYICHHON
W3 Pa3IMYHBIX HMCTOYHWUKOB, KPUTHYECKH aHAJIU3UPOBATH  IOIY4aeMYIO
WH(OPMAITUIO U OTICHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIONIUXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHUKA HH(POPMAIIHH;



. IIPOSIBIIATD OpraHN3alOHHbIE U ITI03HABATEIIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO TMPUOOPETEHHsT HOBBIX 3HAHMM B TMPOLECCE BBITOIHEHUS
MIPOEKTHBIX U Y4E€OHO-UCCIEN0BATEIbCKUX padoT;
. paboTaTh B TpYIIE C HWCIOJIHEHUEM pa3JIMYHBIX COLMAJIBHBIX PpOJEH,
IUIAaHUPOBATH PAOOTy TPYIIIbl, PALMOHAIBHO pPACHpPENENsATh JACSITEIbHOCTh B
HECTAHIAPTHBIX CUTYyalHsIX, aA€KBATHO OLICHUBATH BKJIaJ KAKIOI0 U3 YYACTHUKOB
IpyNIbI B peLIEHUE pacCMaTpUBaeMOM MpoOIEMBI;
. IPOSBIISITH MOTHBALMIO K Oynylied npodeccuoHaNbHOU NEITeIbHOCTH MO
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO POPUIIS.

K konny oOyuenus B Il Knacce mnipenMeTHbIE pe3yJbTaThl Ha YIIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YUAIOUTNXCS YMEHHIA:

. NOHUMATh POJIb (PU3UKU B SKOHOMHUYECKOM, TEXHOJIOTHUYECKON, COITUAIbHON
U OTUYECKOM cdepax AeSITeNIbHOCTH 4YEJIOBEKa, pPOJb U MeCTO (HU3UKH B
COBPEMEHHOW HAy4YHOM KapTUHE MHUpPA, pOJb ACTPOHOMHUHM B IPAKTUYECKOU
NEATEIbHOCTH 4YEJOBEKa U JaJbHEHIIEM HAYYHO-TEXHUYECKOM Ppa3BUTHH,
3HAYECHUE OIMCATEIBHOM, CHUCTEMAaTU3UPYIOLIEH, 00BACHUTENLHON 51
OPOrHOCTUYECKOW  (QYHKIMH  (QU3WYEecKOM TeopuM —  BJIEKTPOJMHAMHUKH,
CHELMATIBHOM TEOPUHM OTHOCHUTEIBHOCTH, KBAHTOBOM (PU3UKH, pOJib (PU3MUECKON
TeOpuu B (HOPMHUPOBAHUM MPEACTABICHUN O (PU3NUECKOW KapTUHE MHUpPA, MECTO
¢bu3nyecKoil KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEICTABIECHUHN O TIPUPO/IE;

. pa3ianyaTth yCJIOBUS MPUMEHUMOCTU MOJENeN (PU3NIECKUX Tell U MPOIECCOB
(siBEHUI): OAHOPOJHOE DBJIEKTPUYECKOE W OJHOPOAHOE MAarHUTHOE MOJH,
rapMOHHYECKHUE KOJICOaHMsI, MAaTEMAaTUYECKUN MasATHUK, UJICATbHBIN MPY>KUHHBINA
MasATHUK, TaPMOHUYECKUE BOJIHBI, UJCAIbHBIA KOJEOATEIbHbIA KOHTYp, TOHKas
JIMH3a, MOJIEJIEW aTOMa, aTOMHOTIO SIApAa U KBAHTOBOW MOJIENIN CBETA;

. paziuyuath yCJOBHSl (TpaHUIbI, O00JIACTH) MTPUMEHHUMOCTH (PU3NUECKUX
3aKOHOB, TIOHMMAaTh BCEOOLIMH XapakTep (YyHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh MUCIOJIb30BAHMS YaCTHBIX 3aKOHOB;

. aHAJIM3UPOBAaTh U OOBSCHATH SJIEKTPOMArHUTHBIE IPOLIECCHI U SBIICHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBI AIEKTPOJUHAMUKHM U CIIELHAJIBHOM
TEOPUU OTHOCUTEIBHOCTH (3aKOH COXPAHEHUs OHIJIEKTPUUYECKOro 3apsja, Cuia
Awmnepa, cuia JlopeHla, 3aKOH 3JE€KTPOMAarHUTHOW WHAYKUWHU, npaBwio JleHua,
cBia3b DJIC caMOMHAYKIIUM B D3JIEMEHTE JJICKTPUUECKOW IIEMHU CO CKOPOCTHIO
W3MEHEHMsS] CWIBl TOKA, IOCTYJAThl CHELUAJIbHOM TEOPUM OTHOCUTEIBHOCTHU
OiHIITEITHA);

. aHAJIM3UPOBATh U OOBSACHATH KBAHTOBBIE MPOLECCHI U SIBIEHUS, HCIOIb3YS
MOJIOKEHUS! KBAaHTOBOW (u3uku (ypaBHeHue OiHIITEWHAa 1 (oTodPdekra,
IIEPBBIM U BTOPOM IMOCTYJIaThl bopa, IPUHLIUI COOTHOLIECHUS HEOIPEAEIEHHOCTEN
['eit3enOepra, 3aKOHbI COXPAaHEHHUs 3apsAI0BOIO M MAacCOBOIO YHMCENl M SHEPTHH B
AJIEPHBIX PEAKIUAX, 3aKOH PaJMOAKTUBHOTO PacIajia);

. ONHUCHIBaTh (PU3UYECKUE IPOLECChl M SIBJICHUS, HCIHOJbB3YS BEIUYMHBIL:
HANpPsDKEHHOCTD AJIEKTPUYECKOrO IOJIsL, MOTEHIMAN JIEKTPOCTATUYECKOTO IOJI,



Pa3HOCTH TMOTEHIIMAJIOB, AIEKTPOJBIDKYINAS CUJIA, WHIYKIUS MArHUTHOTO TOJIA,
MarHuTHBIA TOTOK, cuja AMriiepa, WHAYKTUBHOCTH, JJICKTPOIBMXKYINAS CHIIA
CAaMOWHAYKIIMHM, OSHEPrUs  MArHUTHOTO  TMOJS  TPOBOJHUKA C  TOKOM,
PEISITUBUCTCKAA UMITYJIBC, TIOJTHASI DHEPTHS, SJHEPTHUS IMOKOS CBOOOTHOM YaCTHIIBI,
DHEPTUS U UMITYJIHC (POTOHA, MACCOBOE YMCIIO U 3aPsJl Spa, SHEPTHsI CBS3H S/IPa;

. OOBSCHATH O0COOCHHOCTH MPOTCKaAHUS bu3IIeCcKuX SIBJICHUIA:
AIICKTPOMArHUTHAs WHIYKIUS, CAMOWHAYKIIHS, PE30HAHC, MHTEP(PEPEHIIHS BOJIH,
nudpakiys, JAUCICPCHUS, TOJHOE BHYTPEHHEE OTPaKCHHE, (OTOIICKTPUUCCKUI
addexr (pororddexr), anpda- u Oera-pacnansl sjaep, raMMa-u3IydeHHUE siaep,
(dr3HYeCcKre MPUHIIMIIBI CTIEKTPAILHOTO aHAIM3a U padOoThI Ja3epa;

. OTpEeNEeNATh HANpaBJICHUE WHIYKIIUM MAarHUTHOTO TIOJisi TMPOBOJHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHiia;

. CTPOUTH M300paKEHUE, CO3/]TaBaeMOe IIOCKUM 3€PKajioM, TOHKOU JIMH30M, U
PaCCUHTHIBATH €TO XapaKTEPUCTUKH;

. MPUMEHSTh OCHOBOIIOIATAIOIINE ACTPOHOMHYCCKHE TIOHATHS, TEOPHUH W
3aKOHBI JUJISl aHau3a U OOBACHEHMS (DPU3UUYECKUX MPOLIECCOB, MPOUCXOIANINX B
3BE3/1aX, B 3BE3HBIX CHCTEMAaX, B MEKTAJIaKTUIECKON Cpeie; IBUKCHUS HeOSCHBIX
TEJ1, PBOJIIOLIMHU 3BE311 U BeeneHnoi;

. MPOBOJUTh  HCCIEAOBAaHUE 3aBUCUMOCTEH  (U3MYECKUX BEIUYHH C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHUH, MPU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY,
(buKCUpOBaTh pe3yJbTaThl IMOTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYUH B
BUJE Tpa@uKoB ¢ Y4ETOM aOCONIOTHBIX MOTPEIIHOCTEH W3MEpPEeHUi, enaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIeI0BAHNUS;

. POBOJUTh KOCBEHHBIE HW3MEPEHHUS (PU3NYECKUX BEIMYUH, TPU HTOM
BBHIOMpATh ONTUMAIbHBIA METOJ W3MEPEHHs, OIEHWBAaTh aOCONIOTHBIE U
OTHOCHUTEJIBHBIC MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPECHHI;

. MIPOBOJUTH OIBITHI TIO TPOBEPKE MPEUIOKEHHON THUMOTE3BI: IJIAHUPOBATH
DKCIIEPUMEHT, CcOOMpaTh JKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, aHaJM3HPOBAThH
MOJIYYCHHBIC PE3YJIBTATHI U JCNIATh BBIBOJ] O CTATyCE MPEIOKEHHOMN TUITOTE3HI;

. OTHCHIBATh METOIBI ITOTYUYEHUS HAYIHBIX ACTPOHOMHYECKUX 3HAHUMH;

. co0JroaaTh MpaBuUiia 0€30MacHOro TPy/la MpU MPOBEJAECHUU UCCIICIOBAHUN B
paMKax y4eOHOro SKCIIEpUMEHTA, MPAaKTHKyMa M y4eOHO-HCCIICIOBATCIIBCKON U
NPOEKTHOU JIESITENIbHOCTH C HCIOJIb30BAaHUEM H3MEPUTENbHBIX YCTPOWCTB U
71a00paTOPHOTO 00OPYIOBAHNS,

. pemarh pacy€THbIC 3aJa4ud C SBHO 3aJJaHHOM MW HESBHO 3aJIaHHOU
(Gu3UYecKoil MOJIEIbI0: HA OCHOBAHWU aHAJIM3a YCIOBUS BBHIOMPATH (hU3HUECKHE
MOJIENIA, OTBEYAIOIIMEe TPeOOBAaHUSAM 3a/1aud, NPUMEHSITh (OPMYJIBI, 3aKOHBI,
3aKOHOMEPHOCTH W TIOCTyJaThl (U3MUECKUX TEOPUW TIPU HCIOJIB30BAHUU
MaTEeMaTUYECKUX METOJIOB PEIIeHUs 3a7a4, MPOBOJIUTH Pacy€Thl HA OCHOBAHUU
UMEIOINUXCS JTaHHBIX, aHAJTU3UPOBATH PE3YyJbTAaThl U KOPPEKTHUPOBATH METOMIbBI
pEIIeHUS C YIETOM MOTYyUYEHHBIX PE3yIhTATOB;

. peraTh Ka4eCTBEHHBIC 3a/1a4uu, TPEOYIONUe MPUMEHEHUS 3HAHUH U3 Pa3HBIX
paszenoB Kypca (pu3WKHM, a TakKe HMHTETpallid 3HAHWW W3 JPYTUX IPEIMETOB



€CTECTBEHHO-HAYYHOI'0 IIUKJIA: BBICTPAUBATh JIOTUYECKYIO LEMOYKY PACCYXKIACHUN
C OMOPOY HA U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3HUCCKUEC SIBJICHUS;

. UCIIOIb30BaTh TEOPETHUUECKHUE 3HAHUA I8  OOBSICHEHUS OCHOBHBIX
MPUHIUNOB PaOOThl HM3MEPUTEIbHBIX MPUOOPOB, TEXHUYECKUX YCTPOIMCTB U
TEXHOJIOTUYECKUX MPOIIECCOB;

. MPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(DUZUKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYXKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

. aHAJIM3UPOBATh U OIICHUBATDH IMOCIEICTBUSI OBITOBOW M MPOW3BOJICTBEHHOU
JIESITEILHOCTU YENIOBEKa, CBSA3aHHOW C (PU3MYECKMMM NpolecCaMH, C TMO3ULUN
JKOJIOTUYECKOU 0e30macHOCTH, IIPEICTABICHUIN 0 paloOHAIIBHOM
MIPUPOIOIIOIB30BAHUY, & TAKKE PA3yMHOM HMCIOJIb30BAHUM JOCTHKEHUN HAYKU U
TEXHOJIOTUH JUIS JAIBHEHIIIErO pa3BUTHS YEIIOBEUSCKOTO O0IIECTBa;

. NPUMEHSTh Pa3IMdHbIE CIIOCOOBI paboThl ¢ WHMOpMaImeln (PU3NIECKOro
COJIep KaHMUsl C WCIOJIH30BAHUEM COBPEMEHHBIX WH(DOPMAIMOHHBIX TEXHOJIOTHH,
MpU HTOM MCIOJIL30BATh COBPEMEHHbIE HWH(POPMAIIMOHHBIE TEXHOJOTHH IS
MOUCKa, TMepepabOTKM U TPEAbSIBICHUS YYEOHOM U HAYYHO-TIOMYJISIPHOU
nHpopMaIu, CTPYKTYPUPOBAHUS M WHTEpIpETaluv WH(pOpMaINK, MOTYyUYEHHOU
W3  Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH aHAJIM3UPOBATh  MOJy4aeMYIO
uH(OpMaIHIO U OIIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHUH,
TaK 1 Ha OCHOBE aHaJIM3a UCTOYHUKA UH(POPMAIINH;

. MPOSIBIIATH OpraHU3allMOHHBIE U NO3HABATEJIbHbIE YMEHUS
CaMOCTOATENLHOTO TPHUOOPETEHUs] HOBBIX 3HAHUW B TMPOIECCE BBIMOIHEHUS
MIPOCKTHBIX M y4eOHO-UCCIIE0BATEILCKUX padoT;

. paboTath B Tpymme C WCIOJHEHUEM pa3IMYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBATH PAOOTy TPYIIBI, PAIMOHAIBEHO PACHPEACsATh JACSITEIBHOCTh B
HECTAHIAPTHBIX CUTyaLUsIX, aJICKBATHO OLICHUBATH BKJIaJ KaXKJIOT0 U3 YYACTHUKOB
IPYIIbI B PEHIEHUE paccMaTpUBAEMON MPOOJIEMBI;

. MPOSIBISAT MOTHBALMIO K Oynayuied npodecCuoHaIbHOM AESATETLHOCTU IO
CHENUAIBHOCTSIM (PU3UKO-TEXHUUYECKOTO TTPOQuIIs.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoaunuectB
o/ HanmenoBanmue pa3jiesioB 0 YACOB JuekTpoHHbIe (MU pPOBbIE) 00pa3oBaTeIbHbIE
U TeM NMPOrpaMMbl pecypcbl
n Bcero

Pasnen 1. HAYUHBIM METOJ] IO3HAHUSA

ITPUPO/IbI

Hayunsblii MeTO1 TO3HAHUS
MIPUPOBI

1.1 6

https://resh.edu.ru/subject/lesson/5894/start/
90071/

Wroro no pazueny 6

Pa3zgen 2. MEXAHUKA

2.1 | Kunematuka 10

https://resh.edu.ru/subject/lesson/6287/start/
46887/
https://resh.edu.ru/subject/lesson/3721/start/160
https://resh.edu.ru/subject/lesson/3711/start/47122
/

2.2 | AuHamuka 10

https://resh.edu.ru/subject/lesson/6286/start/
47238/
https://resh.edu.ru/subject/lesson/4718/start/47325
/
https://resh.edu.ru/subject/lesson/4721/start/47472
/
https://resh.edu.ru/subject/lesson/6289/start/47531
/

2.3 | Cratuka TBEpIOTrO Tena

https://resh.edu.ru/subject/lesson/6288/start/
47151/
https://resh.edu.ru/subject/lesson/4720/start/27076
7/

3aKOHBI COXpAaHEHUs B
MEXaHHKe

24 10

https://resh.edu.ru/subject/lesson/6290/start/
197453/
https://resh.edu.ru/subject/lesson/5896/start/47771
/

Hroro no paszneny 35

Paznea 3. MOJIEKYJISAIPHASA ®U3UKA U T

EPMOJINHAMMKA

https://resh.edu.ru/subject/lesson/4722/start/
47800/
https://resh.edu.ru/subject/lesson/3731/start/47858

OCHOBBEI /
3.1 IXIOHeKyHﬂpHOKHHeTquCKO 15 https://resh.edu.ru/subject/lesson/6292/start/32555
i Teopun 4/
https://resh.edu.ru/subject/lesson/6291/start/15491
/
3.2 | Tepmoaunamuka. TeraoBsl 20 https://resh.edu.ru/subject/lesson/3741/start/

€ MalllNHbI

78608/
https://resh.edu.ru/subject/lesson/4740/start/15520
/




https://resh.edu.ru/subject/lesson/3763/start/16022
2/

ArperaTHble COCTOSHUS

https://resh.edu.ru/subject/lesson/4723/start/
15578/

3.3 | Bemectsa. DasoBEIe 14 https://resh.edu.ru/subject/lesson/5897/start/15090
MEePEXObI 4/

Hroro no pazneny 49

Paznen 4. DJIEKTPOJIMHAMUKA
https://resh.edu.ru/subject/lesson/5900/start/
49362/
https://resh.edu.ru/subject/lesson/4741/start/

4.1 | DnekTpudecKoe mnoje 24 150960/
https://resh.edu.ru/subject/lesson/5901/start/
48864/
https://resh.edu.ru/subject/lesson/5901/start/48864

49 TTocTosHHEIN 24 https://resh.edu.ru/subject/lesson/3753/start/48777

" | DIEKTPUYECKUH TOK /
https://resh.edu.ru/subject/lesson/5899/start/48723
https://resh.edu.ru/subject/lesson/6294/start/
49445/
: . . j 1

4.3 | Toxn B pasmuumbIx cpesiax 6 ;;tps //resh.edu.ru/subject/lesson/3787/start/19748
https://resh.edu.ru/subject/lesson/6295/start/15636
/

Wroro no pazgeny 54

Paznea 5. PU3HUECKHWI MPAKTUKYM

5.1 | ®uzndeckuii NpakTUKyM 16
Wroro no pazgeny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO 170

YACOB I10 ITPOTPAMME




11 KVIACC

Ne HanMeHoBaHMe pa3/iesioB U TeM
n/n | nporpamMmbl

KoaunuecTBO
4acoB

Bcero

DJIeKTPOHHBIe (HM(PPOBHIE)
o0pa3oBaTe/bHbIE PecypChl

Pasznen 1. JIEKTPOAMHAMMUKA

1.1 MaruuTtHoe noJie

14

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

1.2 | DnexTpomMarHuTHAsE MHAYKIUS

13

https://resh.edu.ru/subject/lesson/4908/
start/96375/
https://resh.edu.ru/subject/lesson/5902/s
tart/8703/

Wtoro no pazneny

27

Paznea 2. KOJIEBAHUSA U BOJIHBI

2.1 Mexaunueckue kojicOanms

10

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

2.2 | DneKTpoOMarHuTHBIC KoJieOaHus

15

https://resh.edu.ru/subject/lesson/4909/
start/47006
https://resh.edu.ru/subject/lesson/5903/s
tart/46945/
https://resh.edu.ru/subject/lesson/4907/s
tart/78497

MexaHn4yecKkue 1
ANEKTPOMArHUTHBIE BOJIHBI

23

10

https://resh.edu.ru/subject/lesson/4915/
start/47443
https://resh.edu.ru/subject/lesson/3818/s
tart/47999/
https://resh.edu.ru/subject/lesson/3866/s
tart/151456/
https://resh.edu.ru/subject/lesson/3829/s
tart/197511/

2.4 OnTtuka

25

https://resh.edu.ru/subject/lesson/4913/
start/47383/
https://resh.edu.ru/subject/lesson/4915/s
tart/47443
https://resh.edu.ru/subject/lesson/3843/s
tart/270825/
https://resh.edu.ru/subject/lesson/3818/s
tart/47999/
https://resh.edu.ru/subject/lesson/5906/s
tart/197573/
https://resh.edu.ru/subject/lesson/4913/s
tart/47383/

Hroro no pasueny

60

Pasnea 3. OCHOBBI CIEIIMAJIbHOM

TEOPUU OTHOCHUTEJIBHOCTH

3.1 Ocuosst CTO

5

https://resh.edu.ru/subject/lesson/4916/
start/290362/
https://resh.edu.ru/subject/lesson/5907/s




tart/48231/
https://resh.edu.ru/subject/lesson/4916/s
tart/290362/

Wtoro no pazgeny 5

Pasznea 4. KBAHTOBASI ®PU3UKA
https://resh.edu.ru/subject/lesson/3889/
start/290391/

KopmyckynsipHO-BOJIHOBOM https://resh.edu.ru/subject/lesson/6329/s

4.1 15

JIyalii3M tart/48202/
https://resh.edu.ru/subject/lesson/5908/s
tart/197851/
https://resh.edu.ru/subject/lesson/3910/
start/48347/

4.2 ©uspka aroMa 5 https://resh.edu.ru/subject/lesson/3853/s
tart/48173/
https://resh.edu.ru/subject/lesson/4917/

43 ®u3uKa aTOMHOTO f411pa U 5 start/197790/

' 3JIEMEHTAPHBIX YACTHUILI https://resh.edu.ru/subject/lesson/3878/s
tart/48318/

Htoro no pazneny 25

Pazgea 5. 9JIEMEHTBI ACTPOHOMMHU U ACTPOPU3UKHU

D1eMeHTEI ACTPOHOMHHU U

5.1 12
acTpoU3UKH
Wroro no paszneny 12
Paznea 6. PU3HUECKHWI MPAKTUKYM
6.1 | ®usnyeckuil NpakTUKyM 16
Wroro no pazgeny 16
Paznea 7. OGOBIIAIOIIEE TIOBTOPEHHUE
Cucremarusanys 1 00001eHne
IIPEIMETHOTO COAEP KAHUS U OTIbITA
7.1 JeATEeTLHOCTH, PUOOPETEHHOTO 15
npu U3ydeHnu Kypca Gusuku 10 —
11 kyaccoB
Wroro no pazgeny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 170

I[TPOTPAMME




HNOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoanuectB
0 4acoB

Bcero

DJIeKTpOoHHbIE HH(POBbIE
o0pa3oBaTe/IbHbIEe pecypChl

®usuka — pyHIaMeHTaIbHas HayKa O
IpUpOJIE

https://resh.edu.ru/subject/lesson/
5894 /start/90071/

Hayunsb1ii MeTO TO3HAHUS U METOBI
rccaeaoBaHus HU3MUECKUX SIBJICHUI

https://resh.edu.ru/subject/lesson/
5894/start/90071/

DKCHEPUMEHT U TEOPUS B IpoLiecce
no3HaHus npuposl. Habmonenue u
HKCIIEPUMEHT B (hU3HKE

[ToBTOpenune BxoHas KOHTpOJIbHAS
pabota

CriocoObl n3MepeHust PU3NIECKUX
BEJIMYHH

AOGcCooTHas U OTHOCHUTENIbHAS
MOTPEUTHOCTH U3MEPEHUH (PU3HUECKUX
BEJINYUH

MonenupoBanue B ¢usuke. Ponb u mecto
¢bu3uKu B GOPMHUPOBAHUU COBPEMEHHOM
HAy4YHOUW KapTUHBI MUPA, B TPAKTUIECKON
NeITeIbHOCTH JII0IEN

MexaHu4ecKoe JBIKCHHUE. Cucrema
orcueta. OTHOCUTEILHOCTh
MEXAaHUYCCKOI'O IBMXKCHUS. HpSIMaSI u
o6paTHa>1 3aJa41 MCXaHHNKHU

Pannyc-BekTop MaTepUallbHON TOUKH, €TO
IIPOEKIMY HA OCU KOOpJUHAT.
Tpaexropus. Ilepememienue. CkopocTs.
WX npoekiuy Ha 0C KOOPAMHAT

10

PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucaHre paBHOMEPHOTO
MIPSIMOJIMHEMHOTO IBU>KCHUS

https://resh.edu.ru/subject/lesson/
6287/start/46887/

11

CrnoxxeHue nepeMeneHnid 1 CKOPOCTEM.
Pemenue 3agau

12

HepaBHoMepHoOe aBmkeHne. MrHOBEeHHAs
CKOpOCTh. Yckopenue. [Ipsamonuneitnoe
JIBHKEHHE C TOCTOSTHHBIM YCKOPEHUEM

https://resh.edu.ru/subject/lesson/
3721/start/160133/

13

I'paduueckoe onucaHue MpsIMOIUHEHHOTO
JBYOKCHHS C IOCTOSIHHBIM YCKOPEHUEM

14

CBobOoaHOe najzieHue. Y CKopeHue
CBOOOHOrO MaJieH!sl. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHSI OT




BPEMEHHU U UX TpaduKu

Z[BI/I)KeHI/Ie TCIa, 6pOIJ_IeHHOl"0 o1 yriom

15
K TOPU30HTY
Kpuonunerinoe npuxenue. [[rmxeHue mno
OKpYKHOCTH. YTJIOBas M JIMHEHHAS
16 CKEYOCTB TTeDHOL I 4acToTa https://resh.edu.ru/subject/lesson/
POCTD. 1IepHOa : 3711/start/47122/
LlenTpocTpeMUTENBLHOE U MOJTHOE
YCKOpEHHUE
Kontponbhas pabota no teme
17 " "
Kunemartuka
[Tepsriif 3akoH HetoToHA. MHEpLMaibHbIE
18 cuctemsl orcuéra. [TpunHimn https://resh.edu.ru/subject/lesson/
OTHOCHUTEIbHOCTH I anuiies. 6286/start/47238/
HeunepimaabHble CHCTEMBbI OTCUETA
19 Cwuia. PaBHOelicTBy01Iast cuia. Bropoit https://resh.edu.ru/subject/lesson/
3akoH HrroTona. Macca 4717 /start/270738/
20 B3aumopeiictBue ten. Tpetuit 3akoH https://resh.edu.ru/subject/lesson/
Hrrotona 4717 /start/270738/
1 [Tpunimn cynepno3uiuu cui. Pemenne
3a/1a4 Ha NpuMeHeHue 3akoHoB HbploToHa
3aK0H BCEMUPHOI'O TATOTEHUS. .
22 SKBI/IBaJ'ICHTIfOCTI) T'pPaBUTAIIMOHHOM U https://resh.edu.ru/subject/lesson/
c P I 4718/start/47325/
WHEPTHOM MacChl
23 Cua TSKeCTH U YCKOpEeHHE CBOOOHOTO https://resh.edu.ru/subject/lesson/
nageHus 4718/start/47325/
JIBmkeHne HeOEeCHBIX Tel U UX
24 | HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUECKasi CKOpocTh. 3akoHbl Kemuepa
https://resh.edu.ru/subject/lesson/
25 | Cuna ynpyroctu. 3akoH ['yka. Bec tena 4721/start/47472)
Cuna tpenus. IIpupona 1 BUABI CUTT .
26 | T eHI/IHpI[BI/I}KerI/IepBiI/I KOEJHTH 1 Tase C https://resh.edu.ru/subject/lesson/
PCHITL. A 6289/start/47531/
Y4ETOM CHUJIBI COTPOTHUBIJICHUS CPEJIbI
27 Jasnienue. ['uapocratuueckoe AaBjIeHUE. https://resh.edu.ru/subject/lesson/
Cunia Apxumena 5896/start/47771/
AOCOIIIOTHO TBEPIOE TEIO.
28 | Tocr HaTeJILHogII[/I EDALIATCIEHOC https://resh.edu.ru/subject/lesson/
Y patll 6288/start/47151/
JIBDKEHUE TBEPJIOTO TeJla
29 MoMEeHT cHUJIBI OTHOCUTEIBLHO OCH https://resh.edu.ru/subject/lesson/
BpaieHus. [1meqo cuisl 4720/start/270767/
CrnosxeHue cuil, NpUIOKEHHBIX K
30 TBepaoMy Teny. LleHTp TsxkecTu Tena. https://resh.edu.ru/subject/lesson/
VYcnoBus paBHOBECHS TBEPIOTO TEIIA. 4720/start/270767/
Bunbl paBHOBeCHs
31 | Pemenue 3amau




Kontponbnas padota mo teme "J[uHamuka.

32 "
CraTuka TBEpIOro Tena
NMiynec MaTepualbHON TOYKH, CUCTEMBI
33 | MaTepHaNbHBIX TOYCK. IlenTp macc https://resh.edu.ru/subject/lesson/
CUCTEMBI MaTEpHAIIBHBIX TOYEK. Teopema 5895/start/138339/
0 JIBJKEHUH LIEHTPa Macc
Nmmynse cunbel 1 M3MEHEHUE UMITYIbCa
34 TeJIay3aKOH COXPaHEHUS UMII JIBC}EII https://resh.edu.ru/subject/lesson/
' P yabca. 5895/start/138339/
PeakTnBHOE ABMKEHUE
MoMeHT UMITyabca MaTepUaIbHOM TOYKHU.
35 | II Oe eCTaBJ'IeHie (f COX ae}II)GHI/II/I l\fI)OMeoHTa https://resh.edu.ru/subject/lesson/
pel p 4719/start/8645/
MMITYJIbCa B HEHTPAJIbHBIX MOJISX
36 | Pemenune 3amau
Pabora criiel Ha MaJIOM ¥ HA KOHEYHOM
37 nepemenieHuu. ['papuueckoe https://resh.edu.ru/subject/lesson/
npecTaBieHne paboThl CHIIBI. MOIIHOCTH 6290/start/197453/
CHJIBI
Kunertnueckas sHeprusa. Teopema 00 .
38 | usMeHeHNH KI/IHeTI/II:{eCKOﬁ age TUu https://resh.edu.ru/subject/lesson/
9 p 6290/start/197453/
MaTepUuaIbHOM TOUKU
ITorennuanbHbIe N HETTOTEHIIHAJIbHBIE .
39 | cumsl %OTGH HajibHas JHE ];[‘I/ISI Bropas https://resh.edu.ru/subject/lesson/
: H prus. BTop 6290/start/197453/
KOCMHUYECKasi CKOPOCTh
Tpetbst KocMudeckas ckopocThb. CBsI3b
paboThl HEMOTEHIIUATBHBIX CHJI C
40 | M3BMEHEHUEM MEXaHUYECKON IHEPTUHU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOW SHEPTUHU
Vipyrue 1 Heynpyrue CTOJIKHOBEHUS. .
41 |y ngeHHe Bg Hp}jmﬂ 5 MICANBHOR https://resh.edu.ru/subject/lesson/
P PHYJUIH JUTA M1 5896/start/47771/
JKHUIKOCTH
40 KonTponbhas pabota no teme "3aKoHbI
COXpaHEHUsl B MEXaHUKe"
Pa3Butue npeacTaBiIeHU O IIPUPOJE )
pell PHPOZ https://resh.edu.ru/subject/lesson/
43 | remmnotel. OcHOBHEIE TTOJIOKeHHsT MKT.
4722/start/47800/
Jlnddysus. BpoyHOBCKOE ABMKECHUE
CrpoeHue ra3000pa3HbIX, KUIKUX U .
44 TBTep X Ten Xa paKTe ’BI/DKHGHIM " https://resh.edu.ru/subject/lesson/
i 3731/start/47858/
B3aMMOIEUCTBUS YaCTHUI[ BEIECTBA
Macca u pazMepsl MOJIEKYT (aTOMOB).
45 | KonunuectBo BetectBa. IlocTossHHas
ABOrajipo
46 Temneparypa. TermoBoe paBHOBECHE. https://resh.edu.ru/subject/lesson/
IlIxama Ienbcus 5898/start/15462/
47 | Pemenue 3amau
48 | NpeanpHbli Ta3. I'a30BBIe 3aKOHEI https://resh.edu.ru/subject/lesson/




6292 /start/325554/

49

Ypasuenue MeHnneneesa-Kianelpona.
Penrenue 3anau

https://resh.edu.ru/subject/lesson/
6292 /start/325554/

50

AOGconoTHas TeMieparypa. 3aKoH
JanpToHa

51

I/Isonpoueccm B HCaJIbHOM rase€ C
IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

52

I'paduueckoe mpeacTaBaeHue
M30IIPOIIECCOB: U30TEpMa, H30X0Pa,
n3o0apa

https://resh.edu.ru/subject/lesson/
6292/start/325554/

53

OcHoBHoe ypaBHeHue MKT

https://resh.edu.ru/subject/lesson/
6291/start/15491/

54

Penrenue 3anau

55

CBsi3b a0COIOTHON TeMIIepaTyphl
TEPMOJUHAMHYECKON CUCTEMBI CO CpEIHEN
KHMHETUYECKOM dHEepruei
MIOCTYATEIBHOTO TEIJIOBOTO JBMKECHUS €€
YJaCTHIL

56

O00011IeHYE U CUCTEMATU3AaLMsl 3HAHUN 110
Teme "OcuoBsl MKT"

57

Konrpomnsnas padora o teme "OCHOBBI
MKT"

58

TepMonnHaMuyeckas cucrema. 3ajaHue
BHEIIHUX ycsioBui uist T/l cucreMsl.
BHemnue v BHyTpeHHHE TapaMeTPBI.
[Tapametpsr T/l cuctembl Kak cpegHue
3HAYEHUS BEJIMYMH, ONMCBIBAIOIINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

59

Hynesoe Hauano TepMOAMHAMUKH.
CamonpousBoJibHas penakcarus T/]
CUCTEMBI K TEIJIOBOMY PABHOBECHIO

60

Monens uaeaasLHOro ra3a B
TepMOJAMHAMUKE. Y CJIOBUS TPUMEHUMOCTH
3TOM MOJIENIN

https://resh.edu.ru/subject/lesson/
5897/start/150904/

61

YpaBHeHue MeHneneesa-Kianelipona u
BbIpQ)KEHUE JUIsl BHYTPEHHEN SHEPTUU

https://resh.edu.ru/subject/lesson/
5897/start/150904/

62

BripaxkeHue 17151 BHyTpEeHHEH SHEpTUun
OJIHOATOMHOTO UJICAIbHOTO Ta3a.
KBa3ucraTnueckue U HeCTaTHUECKUE
MIPOLIECCHI

https://resh.edu.ru/subject/lesson/
5897/start/150904/

63

DneMeHTapHas paboTa B TEPMOIMHAMHUKE.
Brruncnenue paboTsl 1o rpaguky
npouecca Ha pV-nuarpamMmme

64

Temnonepenaya Kak cnocod U3MEHEHUsI
BHyTpeHHel 3neprun T/l cucremsl 6e3
COBEPIICHHSI pabOTHI




65

KonBeknus, TemionpoBoJHOCTb,
W3JIyYeHUE

66

KommuectBo TennoTel. TemIoéMKOCTh
TeJa. Y IeJbHas U MOJIsIpHas
TCINIOEMKOCTH BEIleCTBa. Y ACIbHAs
TEIJIOTa CTOPAHUSI TOTLJIMBA

67

Pacuér xonuyuecTBa TEIUIOTHI PH
TerIonepeaue

68

[TonsiTne 06 amuabaTHOM TIpoIIECcCe.
[lepBblii 3aKOH TEPMOJIMHAMUKHU

https://resh.edu.ru/subject/lesson/
4723 /start/15578/

69

KonngecTBo TeroTsl ¥ paboTa Kak Mephl
U3MEHEHUs BHyTpeHHe! sHepruu T /1
CHUCTEMBI

70

BTopoii 3ak0H TepMOAMHAMUKY IS
PaBHOBECHBIX U HEPAaBHOBECHBIX
nporeccoB. HeoOpaTuMocTh NPUPOTHBIX
IPOLIECCOB

71

[TpuHIMIIBI AEACTBUS TEMJIOBBIX MALIWH.

K11

https://resh.edu.ru/subject/lesson/
3763/start/160222/

72

MakcumanbHoe 3Hauenue KIT. [{ukin
Kapno

73

Permenue 3agau

74

DKOJOrH4eCKHEe aCIeKThl UCTIOIb30BAHMUS
TEIJIOBBIX aBUrateneil. TemnoBoe
3arpsi3HEHNE OKPY KaIoLIE cpebl

75

Pemnrenue 3anau

76

O06o00611eHre 1 cucTeMaTu3alus 3HaHu| 10
teme "TepmonuHamuka. TeroBbie
MalluHbI"

77

[TonyronoBasi KOHTpOIbHAs paboTab!"

78

[TapooGpazoBaHue U KOHICHCAIMSL.
Hcnapenne u xunenue. Y 1enpHas TEIIOTA
napooOpa3oBaHMsI

https://resh.edu.ru/subject/lesson/
4740/start/15520/

79

HacpllenHble 1 HEHACHIIICHHBIE N1apPBI.
KauecTBeHHas 3aBUCUMOCTD IUIOTHOCTH U
JABJICHUS HACBIIICHHOTO [1apa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTb OT
00bEMa HACBIILIEHHOT' O Mapa. 3aBUCUMOCTh
TEMIIEpaTyphbl KUIIEHUS OT JaBJICHUS B
KUIKOCTH

80

BrnaxnocTs Bo3ayxa. AGCONMIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTH

81

Pemenue 3agau

82

TBépnoe Teno. Kpucrammueckue u
amopbHbIe Tena. AHU30TPONHS CBOWCTB

https://resh.edu.ru/subject/lesson/
3741 /start/78608/




KpUCTAJIJIOB

83

[InaBneHne u KpucTauIM3anys. Y gejbHas
terioTa miasiaeHus. Cyonumanus

84

Hedopmaruu BEpAOTO Tena. PacTskenne
u cxkarue. Casur. Moayns FOnra. [Ipeaen
ynpyrux aedopmariuii

85

TennoBoe pacumpeHue KUJIKOCTEN U
TBEPBIX T€JI. AHTAPMOHU3M TEILIOBBIX
Kos1ie0aHuM YacTull BElIeCTBa

86

ITpeoOpazoBanue 3Heprun B (ha30BBIX
nepexoJax

87

ypaBHeHI/Ie TEIIOBOr0 OaaHca

88

Pemenune 3agau

&9

IloBepXHOCTHOE HATSKEHUE.
Kanunnsipueie sinenus. Jlapnenue noa
HCKPUBJICHHON MTOBEPXHOCTHIO )KUIKOCTH.
®opwmyina Jlamaca

90

O06001IeHre ¥ cucTeMaTh3anusd 3HaHUH 110
TeMe "ArperaTHble COCTOSIHUSA BEIIECTBA.
Pa3zoBble epexoas!’”

91

KoHnTtponbhas paboTa mo teme
"ArperaTHbl€ COCTOSIHMSI BEILIECTBA.
®da3oBbIe epexoibl”

92

DnekTpusanus Tea U €€ MpOosIBICHUS.
Dnektpuyeckuii 3apsia. [IBa Buaa
AIEKTPUYECKHUX 3apsiaoB. [IpoBoaHMKH,
JIURJIEKTPUKHU U TTOJIYITPOBOTHUKHU

93

DneMeHTapHBIN AIEKTPUUYECKUI 3apsil.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO
3apsaa

https://resh.edu.ru/subject/lesson/
6293/start/160282/

94

B3aumopencrtaue 3apanoB. Toueunsle
3apsiapl. 3akoH Kynona

https://resh.edu.ru/subject/lesson/
6293/start/160282/

95

Pemenue 3agau

96

DnekTpuyeckoe noje. Ero neiictBue Ha
AIEKTPUUECKHUE 3aPSIIbI

97

Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[TpoOuslii 3apsia. JInHUM HAaNPSXKEHHOCTH
aneKTpuyeckoro nois. OqHopoaHoe
JIIEKTPUYECKOE T10JIE

https://resh.edu.ru/subject/lesson/
5899/start/48723/

98

[ToTeHIMaIbHOCTh JIEKTPOCTATHIECKOTO
noJia. Pa3HOCTh MOTEHIINAIOB U
HaIpsHKECHUE

https://resh.edu.ru/subject/lesson/
5899/start/48723/

99

IloTenunanbHast SHEPTUA 3apsaia B
SJICKTPOCTATUICCKOM IT0JIC. HOTGHHI/IaJ'I
QJICKTPOCTATUYCCKOI'O TOJIA




CBsi3b HAPSHKEHHOCTHU TOJISL U Pa3HOCTH

10
0 MOTEHIUAJIOB JIJISl JJIEKTPOCTATUYECKOTO
oA
10 | IIpyHIMO CyNeprIO3ULIMH SJIEKTPUIECKUX
1 noJen
10
) Pemtenue 3agau
10 | Ilone Toueunoro 3apsna. [lone
3 paBHOMEPHO 3apsKEHHOU cepbl
10 [Tone paBHOMEPHO 3apsIKEHHOTO MO
4 00béMy mrapa. [Tone paBHOMEpHO
3apsKEHHON OECKOHEYHOM MITOCKOCTH
10 | [IpOBOJTHHKH B 3JIEKTPOCTATUYECKOM
5 roJie. Y CJI0BUE PABHOBECUS 3apsI0B
10 | Au3neKTpUKHN U MOJYyNPOBOAHUKH B
6 AIEKTPOCTATHYECKOM T10JIE
Konnencarop. D1eKTpOEMKOCTD .
10 KOH HeHcaTo pa 9neKTp 06MKOCTD INIOCKOT'O https://resh.edu.ru/subject/lesson/
7 A pa. p 3753/start/48777/
KOHJICHCATOpa
10 | ITapamienbHOE COEIMHEHNE
8 KOHJICHCATOPOB
10 [ IlocnemoBaTelIbHOE COETUHEHUE
9 KOHJICHCATOPOB
11 SHEDIHS 3ADSIKEHHOI0 KOHICHCATODa https://resh.edu.ru/subject/lesson/
0 p p 2 P 3753/start/48777/
11
1 Pemntenue 3amau
11 | JIBumxkeHue 3apsSKEHHOW YaCTUIIbI B
2 OJIHOPOJTHOM 3JIEKTPHUUECKOM TOJIe
11
3 Pemntenue 3amau
11 | O6oOwmenune u cucreMaTu3amnus 3HAHUH 110
4 | reme "DnexTpuueckoe mnosie"
11 | KonrponpHas pabota 1o reme
5 "DnexkTpuueckoe nosue"
1 Cuna toka. ITocToSHHEIN TOK. Y CIIOBUSA
6 CYILIECTBOBAHUS TTOCTOSIHHOTO
AJIEKTPUYECKOTO TOKa
11
7 Uctounuku toka. Hanpsbxkenune u 9J1C
11 | 3akon Oma aJis y4acTka Ieru. https://resh.edu.ru/subject/lesson/
8 DIEKTPUUYECKOE COITPOTUBIICHHUE 5901/start/48864/

3aBUCHMOCTD COIIPOTUBJICHUA
OAHOPOJAHOTO IMMPOBOJHUKA OT €TI0 AJIWMHBI
1 TIOIIaJIU TMONCPEUYHOT0 CCUCHUS




VY nenpbHOE CONMPOTUBIICHHE BEIIECTBA.
Pemenue 3anau

12 | [locnenoBarenbHOE, MapauIebHOE, https://resh.edu.ru/subject/lesson/
1 CMEILIAHHOE COEIMHEHNE IIPOBOIHUKOB 5901/start/48864/
12 | Pacy€t pa3BeTBIEHHBIX JIEKTPUUECKUX
2 neneil. Ilpauna Kupxroga
12
3 Pemenue 3amau
12 | PaGoTa 3neKkTpruYecKoro Toka. 3aKoH https://resh.edu.ru/subject/lesson/
4 Jixoyns —JleHna 4741/start/150960/
12
5 Pemenue 3amau
12 MOIHOCTD 3IEKTPUUYECKOTO TOKA.
6 TenmoBas MOIIHOCTD, BeIAEIIEMAs Ha
pe3ucTope
12
7 Pemtenue 3amau
12 | DJIC u BHyTpeHHEE CONPOTUBIICHUE https://resh.edu.ru/subject/lesson/
8 HCTOYHHKA TOKA 4741/start/150960/
12 | 3akon Oma 1ist MOJTHOM (3aMKHYTOI) https://resh.edu.ru/subject/lesson/
9 AJIEKTPUYECKOHN LIeTTH 5900/start/49362/
13
0 Pemenue 3amau
13
1 MoONIHOCTb HCTOYHHUKA TOKa
13
) Kopotkoe 3ambikaHue
13
3 Konnencarop B 1ienu moCTOSSHHOTO TOKA
13
4 Pemenue 3amau
13 | Pemenue 3amau o reme "IlocToSHHBIN
5 IEKTPUYECKUI TOK"
13 | Pemenue 3amau no teme "IlocTOSTHHBIN
6 JIEKTpUYECKUil TOK"
13 | Pemenne 3amay no teme "IlocTOSTHHEIN
7 IEKTPUYECKUI TOK"
13 | O6o01EeHne U cucTEMATU3AINAS 3HAHUH T10
8 teMe "[locTOsHHBIN 37eKTpuyecKuil ToK"
13 | KonTponbHas paboTa 1mo teme
9 "[1oCTOSIHHBIN 3IEKTPUYECKUHN TOK"
ONeKTpHYEeCcKas MPOBOINMOCTE .
14 a3J'II/I‘113HI>IX BE efTB éHJ'IeKT MYESCKHUH TOK https://resh.edu.ru/subject/lesson/
o |P Heets. p 3775/start/107857/

B MCTaJlJ1aXx. CBCpXHpOBOZ{I/IMOCTL




DJIEKTPUYECKHUI TOK B pacTBOpax U

14 ACILIABAX 1EKTDONNTOR. 3aKOHLL https://resh.edu.ru/subject/lesson/
1 |P P ' 6295/start/15636/
®dapajes s AIEKTPOIN3a
14 https://resh.edu.ru/subject/lesson/
DnekTpuyeckui Tok B raszax. [lmazma
2 P 3787/start/197482/
14 | DnekTpuyeckuil TOK B BaKyyMe. https://resh.edu.ru/subject/lesson/
3 Bakyymabie mpubopbl 3787/start/197482/
14 ILEKTDHUCCKI TOK B IOLYIIDOBOLHIKAX https://resh.edu.ru/subject/lesson/
4 P YHPOBOA 6294/start/49445/
14
5 [TomympoBOIHUKOBEIE PUOOPHI
14
6 [IpomexxyTouHas arTecTanus
@uU3HYECKUI MPAKTUKYM I10 TEME
14 "N3mepeHue cuiibl TOKa U HalpsHKEHUs B
7 LIETH TTOCTOSTHHOTO TOKA MPHU MTOMOIIH
aQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
prOopoB"
OU3NYECKUN TPAKTUKYM 10 TEME
14 | "M3y4yeHne HEpPaBHOMEPHOI'O JBUKEHHUS C
8 LIEJIbI0 OMPEAEIICHUS MTHOBEHHOM
ckopoctu"
Pu3nuecKuil NPaKTUKYM I10 TEME
14 | "U3mepeHue yckopeHus rnpu
9 MPSIMOJIMHETHOM paBHOYCKOPEHHOM
NBIDKEHUH 10 HAKJIOHHOM IIOCKOCTH"
15 DU3NYECKUI TPAKTUKYM 10 TEME
0 "N3mepenune yCKOpEeHHsI CBOOOTHOTO
nagcHusa"
Pu3nYecKuil NPaKTUKYM I10 TEME
15 | "UccnenoBanue 3aBUCUMOCTH NIEPHOJIA
1 oOparnieHus KOHHYECKOTO MasSTHUKA OT €T0
napameTpos”
PuU3HYECKU MPAKTUKYM 110 TEME
15 | "U3MepeHune paBHOAEHCTBYIOIIEH CHUITBI
2 IIpU JIBUKEHUM OpyCKa 110 HAKJIOHHOM
TIJIOCKOCTH"
OU3NYECKUN TPAKTUKYM 10 TEME
15 | "UccnenoBanue 3aBUCUMOCTH CHUIT
3 YIPYTOCTH, BO3SHUKAOIINX B MPYKUHE U
pPE3MHOBOM 00pasiie, oT ux aedopmarn”
@uU3HYECKUI MPAKTUKYM I10 TEME
15 | "U3mepenue kodduirienTa TpeHus mo
4 BEJIMYMHE yTIIOBOTO KOA(PPHUIIHEHTA
3aBrcuMOocTH Fp.(N)"
15 | ®usznyeckuil NPaKTUKYM IO TEME




"HccnenoBanue ycaoBUl paBHOBECHS

5 )
TBEPJOTO TEJA, UMEIOIIET0 OCh BpallleHus "

15 @uU3HYECKU MPAKTUKYM I10 TEME

p "N3mepenne KHHETHYECKON YHEPTHH Teja
110 TOPMO3HOMY ITyTH"

15 | ®dusnueckuii IpakKTUKYM I10 TEME

7 "M3y4yeHnue n30TepMrUUIECcKoro npomecca "

15 | ®dusnueckuii IPaKTUKYM I10 TEME

8 "U3mepenue yeapHoi TemioéMKocTr"
PuU3HYECKUN PAKTUKYM 110 TEME

15 | "HU3mepeHnue abCOIOTHON BIIAXKHOCTH

9 BO3JlyXa M OIIEHKa MacChl IapoB B
noMenieHun".
Pu3HUeCcKUil MPAKTUKYM I10 TEME

16 | "U3ydeHue npoTekaHus TOKa B LEIIH,

0 cozepxalieit konaencarop"
KOHJICHCATOPOB"
@uU3HYECKU NPAKTUKYM 110 TEME

16 "N3mepeHue yaenbHOTO COMPOTUBRICHUS
MIPOBOJTHUKOB"

16 | ®usznyeckuil NPaKTUKYM IO TEME

2 "Habmronenue anekrponuza’ "

16 PezepaHublii ypok. O0o01eHue u

3 CHUCTEMaTH3aIMs 3HaHUH 110 Teme "
Kunematuka u nunamuka"

16 PezepsHslii ypok. O0o01eHue u

4 CUCTEeMAaTH3alus 3HAaHU 110 TeMe
"CraTtuka TBEpJ0ro Tesna'

16 PezepaHblil ypok. O0o0011eHnE 1

5 cucTeMaTu3alus 3HaHUui o TeMe "3aKOHEI
COXpaHEHUsl B MEXaHUKe"
PesepBHbIil ypok. O60011eHIE 1

16 | cuctemMaTu3anusa 3HAaHUUM IO TEME

6 "OCHOBBI MOJIEKYJISIPHOKMHETHYECKON
Teopun"

16 PesepBHbIil ypok. O6001eHIE 1

7 CUCTEMaTHU3allis 3HAHUM 110 TeMe
"Tepmonunamuka. TennoBble MalIMHb"
PezepaHblil ypok. O0001eHue u

16 | cucremaru3aiys 3HaHHUM 110 TEMeE

8 "ArperatHble COCTOSIHUSI BEIIECTBA.
da3oBbIe Iepexoab"

16 PezepsHslii ypok. O0o01eHue u

9 CUCTeMAaTH3alus 3HAaHU 110 TeMe
"JnekTpuueckoe mnoyie"

17 | Pe3epBHbIil ypok. O6001ICHHE 1




cucTeMaTU3alus 3HaHUH 110 TeMe
0 "[locTosIHHBIN 3eKTpUYeCKUi TOK. TOKH B
pa3InYHbIX cpenax’

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170




11 KUIACC

Ne KoanuecTB
9J1eKTpOHHBIe MU POBLIE
1/ | Tema ypoka 0 4acoB P uudp
oOpa3oBaTe/ibHbIE pecypchbl
n Bcero
BzauMoelicTBuEe IIOCTOSHHBIX MAarHUTOB U
1 MIPOBOJHUKOB C TOKOM. MarHuTHOE MoJie. 1
I'unore3a Amnepa
Bekrop MaruutHON nHAYKIMU. [IpruHIMn
2 CyHEepHO3UIMU MAarHUTHBIX NoJied. JInHumn 1
MarHUTHOW MHAYKITMH
3 MarsuTHoe 1oJj€e IPOBOJHUKA C TOKOM. 1
OnsIT Dpcrena
4 Cwiia Amriepa, €€ HanpaBJIeHUE U MOJYJIb 1
Bxoanasi kOHTpoJIbHAsA padoTa 1
6 IIpumenenune 3akoHa Amiepa. 1
DJIEKTPOU3MEPHUTEIBHBIC TPHOOPHI
Cwuita Jlopenna, e€ HanpaBJIeHUE U MOTYJIb.
7 JIBr>keHue 3apsiKEHHOW YaCTUIIbI B 1
OJHOPOJTHOM MAarHUTHOM TOJIE
Penrenue 3amau 1
9 Pa6ora cuibel JlopeHiia 1
10 Pemenue 3anau 1
11 MarHuTHOE 0JIE B BEIIECTBE. 1 https://resh.edu.ru/subject/
DeppOMarHeTUKH, napa- U JHaMarHeTUKU lesson/5902/start/8703/
12 OcHoOBHBIE CBOMCTBa (heppOMarHETHKOB. 1 https://resh.edu.ru/subject/
[TpumeneHue peppoMarHeTHKOB lesson/5902/start/8703/
13 Pemrenue 3aga4u no teme "MarautHoe 1
mmone"
14 Penrenue 3amad mo teMe "MarautHoe 1
mose"
15 SIBreHME SIIEKTPOMArHUTHOW UHAYKIWH. 1 https://resh.edu.ru/subject/
IToTOK BEKTOpa MArHUTHON MHIYKLIMU lesson/4908/start/96375/
16 OJ1C uHAyKIIIN 1
17 3aK0H JIEKTPOMArHUTHON WMHTYKITUH 1
Dapanes
18 Buxpesoe anexrpuueckoe mnosue. Toku 1
Dyko
19 OJIC MHIYKIIUU B IBUKYIIINXCS 1
MIPOBOJIHUKAX
20 Pemenue 3anau 1
21 I[Mpaswuiio Jlenia 1




NunyktuBHOCTH. Karyiika

22
WHAYKTUBHOCTH B IIETIH MTOCTOSIHHOTO TOKA

23 SBnenue camoumnaykimu. J/C https://resh.edu.ru/subject/
CaMOMHAYKIUHU lesson/5905/start/46858/

24 DHeprusi MarHUTHOTO TOJISl KaTYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE 110J1e

25 Pemenue 3anau

26 O0001IeHNEe U cUCTEMAaTH3AIMS 3HAHUH 110
TeMme "DIeKTpouHaMuKa"

27 KonTponbhas pabota no teme
"DnexTpoauHamuka'

78 KomnebarensHas cucrema. CBOOOTHEIE https://resh.edu.ru/subject/
KojeOanus. ['apMoHYecKre KoaeOaHus lesson/4907/start/78497/

29 KunemaTtnyeckoe 1 THHAMHYECKOE
OIIMCaHKE KOJIEOATEIbLHBIX NBIDKEHUN
DHepreTuveckoe onucanue. BeiBos

30 JTUHAMHYECKOTO OMHMCAHUS TAPMOHHUECKUX
KoJIeOaHUH M3 UX YHEPreTHUECKOTO U
KHHEMATHYECKOTO ONMMCAHMS

31 Amiutyaa v dasza konedaHui
[lepuon u yacrora xonebanuii. [lepuos
MaJbIX CBOOOIHBIX KOJIEOaHUN

32 MaTeMaTU4YecKoro MastHuka. llepuon
CBOOOJIHBIX KOJI€0aHUH PY>KUHHOT'O
MasiTHHUKa

33 3aryxatomue kojiebanus. BeiHyk1eHHbBIE
Kosiebaums. Pe3onanc

34 ABTOKOJICOAHUS

35 Pemenue 3anau
VYpok-koHpepenuus "Mexanndyeckue

36 | koneGaHus B My3bIKATbHBIX
MHCTpyMeHTax"

37 O0001IeHNEe B CUCTEMATH3AaIMs 3HAHUH 110
TeMe "Mexannueckue kKojaedanus"

38 DNEeKTPOMArHUTHBIE KOJICOAHMSI. https://resh.edu.ru/subject/
KonebaTenbHblil KOHTYD lesson/5903/start/46945/
dopmyna TomcoHa. CBI3b aMILIUTYIBI .

39 3a g zKOH €HCaTopa C aMILIUT glﬁﬂcnnm https://resh.edu.ru/subject/

P A p YA lesson/5903/start/46945/
TOKa B KOJIEOATEIbHOM KOHTYpE

40 3aK0H COXpaHEHUs YHEPTUH B HJICAJTTLHOM
KOJIC0ATEIILHOM KOHTYPE
3aryxarolue 3JIeKTPOMarHuTHEIE .

Y m p https://resh.edu.ru/subject/

41 | koneGanust. BbIHYKICHHBIC

AJICKTPOMATHUTHBIE KOJICOaHMsI

lesson/4909/start/47006/




[Tepemennsbiii Tok. Pe3uctrop u

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

42
KOHAEHCATOP B LIENH EPEMEHHOIO TOKA lesson/5904/start/72014/
43 Karyiika nHIyKTUBHOCTH B LIETIH https://resh.edu.ru/subject/
IIEPEMEHHOT0 TOKA lesson/5904/start/72014/
44 3akon Oma JuIs 2JIEKTPUYECKOM 1enu
MIEPEMEHHOT0 TOKA
MOIHOCTE IEPEMEHHOI0 TOKA.
45 AMIUIUTYAHOE U JEHCTBYIOILIEE 3HAUCHHE
CHJIBI TOKA U HAIIPSDKEHUS
46 Pe30HaHC B DJIEKTPUUYECKON LIETIH https://resh.edu.ru/subject/
p B lesson/5904/start/72014/
47 Pewmenue 3amau
WneanbHelif TpancopmaTop.
48 [Ipou3BoacCTBO, Mepeaava u moTpediieHne
AIIEKTPUIECKON SHEPTUU
DKOJIOTHUECKHE PUCKHU TIPH MPOU3BOJICTBE
49 anekrposnepruu. Kynsrypa
HCITOJIb30BaHUS JIEKTPOIHEPTUH B
HOBCEIHEBHON XU3HUA
50 Pemenue 3anau
51 Peenue 3anau
59 O00011eHNEe U cCUCTEMAaTH3AIMs 3HAHUH 110
TeMe "DJIEeKTpOMarHuTHBIC KojebaHus"
53 MexaHn4ecKkrue BOJIHbI. XapAKTEPUCTUKU https://resh.edu.ru/subject/
MEXaHNYECKUX BOJIH lesson/3795/start/270796/
54 CBolicTBa MEXaHUYECKHUX BOIH
55 | 3Byk. XapaKkTepHUCTHKH 3ByKa
56 Wndpa3syk u ynprpas3syk. lllymoBoe
3arpsi3HEHNE OKPYKAIOLEH CpeIbl
57 Penrenne 3anau
58 DJIEKTPOMAarHuTHHIEC BOJIHBL. V3myueHune https://resh.edu.ru/subject/
3JIEKTPOMATrHUTHBIX BOJIH lesson/4913/start/47383/
59 DHeprus HMEKTPOMATHUTHBIX BOJIH.
CBOICTBA 2JIEKTPOMArHUTHBIX BOJH
IIxama 31eKTPOMarHUTHBIX BOJIH. )
60 I1 I/IMeHeHI/IeI;HeKT OMATHUTHBIX BOJIH B https://resh.edu.ru/subject/
p p lesson/4915/start/47443/
TEXHUKE U OBITY
[IpuHUUIIBI paInOCBSA3HU U TEJIEBUICHHUS.
61 Pannonokarnus. 1eKTpOMarHuTHOE
3arpsi3HEHNE OKPYKAIOLIEH Cpeibl
62 KoHnTtponbHast padota mo teme "Konebanus
U BOJIHBI"
63 CgeT. 3aKOH IPSIMOJIMHEMHOTO

pacinpoCTpaHCHUS CBCTA




Pemenwne 3agau Ha IIPUMEHCHUEC 3aKOHA

64 9
MPSIMOJIMHEMHOT0 paclipOCTPAHEHHUsI CBETA
65 Ortpaxenue cBeta. [1nockoe 3epkano.
Cdepuueckoe 3epkaio
[Ipenomnenue cBeta. AGCOIIOTHBIN U
OTHOCHUTEJIbHBIN ITOKA3aTENb
66 npenomiieHus. [loaHoe BHyTpeHHee
oTtpaxxenue. [IpeaenbHbIN yroa noaHoro
BHYTPEHHET0 OTPaKEHUS
67 Pemenue 3a1ay Ha npUMEHEHUE 3aKOHOB
OTPaKEHUS U MPEJTOMIICHHUS CBETA
63 Xop stydeit B mpusMme. Jlucnepceus cBeTa.
CnoxHbIN cocTaB Oemoro ceera. L{peT
69 JInn3el. @OKyCHOE pacCTOsIHUE U https://resh.edu.ru/subject/
ONTHYECKas CUJIa JIMH3EI lesson/3843/start/270825/
70 [TocTpoeHnue n3o0paxeHuil B IMH3aX U UX
cUCTeMax. YBeJINYCHHE JTUH3bI
Pemenue 3amau Ha nmoctpoeHue
71 | u300pakeHuH, MOTYIAEMBIX C TOMOIIBIO
JIH3
72 ['na3 kak ontuyeckas cucrema
73 Pemenue 3anau. [Ipeaensl mpuMEeHUMOCTH
r€OMETPUYECKON ONTHKH
74 Pe3epBHblii ypok. Ilosyroanosas
KOHTPOJIbHas1 padoTa
75 | CKOpOCTb CBETa M METOJIbI €€ U3MEPEHHS
https://resh.edu.ru/subject/
76 UCIIEPCHs CBETA
A p lesson/3818/start/47999/
77 VnrepdepeHius caera https://resh.edu.ru/subject/
pleperl lesson/5906/start/197573/
7% KorepenTHble UCTOYHHUKH. Y CIIOBUS
HaOJIIOICHUSI MAKCUMYMOB 1 MUHUMYMOB
79 Pemenue 3agau
80 | [Mpumenenue uuTEpHEPEHIHMH
https://resh.edu.ru/subject/
81 nu(paxiys CBETa
Hupaxn lesson/3866/start/151456/
]2 JudpakiuonHas pemerka. Y ciioBue
HAOJIOICHUS TTIABHBIX MAKCUMYMOB
83 Pewenue 3amau
34 [TorepeyHOCTh CBETOBBIX BOJIH. https://resh.edu.ru/subject/
ITonsipusanus cBera lesson/3829/start/197511/
85 Pelenue 3amau
86 CBeTOBBIC SIBJICHHSI B TIPUPOJIC



https://resh.edu.ru/subject/lesson/5906/start/197573/
https://resh.edu.ru/subject/lesson/5906/start/197573/

O0001eHre 1 cUCTEMAaTU3ALNS 3HAHUHN 110

87
teme "OnTuka"
88 | Kontpombhas pabora o teme «OmnTHKa»
I'pa Kja KO
89| wexammiar. Saxor oncxrpoHavm 1 htps:/resh.eduru/subject/
' TPox lesson/4916/start/290362/
MPUHIIAIT OTHOCUTEIILHOCTH
90 [ToctynaTel cienuaIbHOM TEOPUU https://resh.edu.ru/subject/
OTHOCHUTEILHOCTHU lesson/5907/start/48231/
[IpocTpaHCcTBEHHO-BPEMEHHON WHTEPBAJ.
IT . .
91 | mpwnimoom. Omoomtemmocts htps:Jresh.edu ru/subject/
p ' lesson/4916/start/290362/
OJIHOBPEMEHHOCTH. 3aMeIJICHIE BpEMEHU
W COKpAICHUE JJTUHBI
92 OHeprusi ¥ UMITyJIbC PEISATUBUCTCKOU
JACTHIIBI
93 CBsI3b MacChl C SHEPTHEH U UMITYJIHCOM
PENSATUBUCTCKOM YaCTHUIIBI. DHEPTHUS MTOKOS
94 PaBHOBECHOE TEMIOBOE U3ITyUYEHNE
95 | 3akon cMmenienus Buna
96 I'unorte3a M. I1manka o kBaHTax. @OTOHBI
https://resh.edu.ru/subject/
97
OHepris M MMIYIEC GOTOHa lesson/3878/start/48318/
08 dororpdext. Onwitel A. I'. CtoneTona. https://resh.edu.ru/subject/
3akonsbl porodddexra lesson/4917/start/197790/
VYpaBHeHue DUHIITEHHA 1151 ,
99 Q)(P))Toa(b(l)eKTa K aCHaSII:" - https://resh.edu.ru/subject/
- o pati lesson/4917/start/197790/
¢doroadhdekra
https://resh.edu.ru/subject/
100
Jasnenue cBeta. OnbiTe! [1. H. JIebenena lesson/3878/start/48318/
101 | BosiHOBBIE CBOMCTBA YaCTHI]
Bousnbl ne bpoiins. [nuHa BoJHBI e
102 | Bpoiinst u pazmepbl 001aCTH JTOKATH3AMUH
JIBHKYIIEHCS 9aCTHUITBI
" https://resh.edu.ru/subject/
103 -
KopnyckysipHO-BOJTHOBOH Jyalii3m lesson/3853/start/48173/
104 | MIudpaxmms 21€KTPOHOB Ha KpUCTAILIAX
Crenu¢uka u3mMepeHuit B MUKPOMUDPE.
105 | CootHorieHus: HeOMPeAEIEHHOCTEM
I'eiizenbepra
106 | Pemenune rpaduueckux 3amau
107 | Pemenue pac4éTHBIX 3a/1a4
108 | KontponbHas padota o remam: "OCHOBBI

CTO", "KoprycKyJsipHO-BOJIHOBOM




Jyanusm"

109

OnbITHI IO UCCIIEOBAHHUIO CTPOCHUS
aroma. [ImanerapHas Mozens aToma
Pesepdopna

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

110

ITocTtynater bopa

https://resh.edu.ru/subject/
lesson/5908/start/197851/

111

Buns! cnexktpoB. CrieKTp ypOBHEN 3HEprUn
aToMa BOJ0OpoJa

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

112

CrioHTaHHOE U BBIHYKACHHOC U3JIYUCHUC
CBCTa

113

Jlazep

114

Hyxnonnast mozaens snpa ['eizen6epra-
WBanenko. 3aps 1 MacCOBOE YUCIIO sAIpa.
H3oTtonsl. PagnoakTHBHOCTD

https://resh.edu.ru/subject/
lesson/3889/start/290391/

115

3aKOH paJIMOaKTUBHOTIO pacraja.
CBoiicTBa MOHU3UPYIOIIETO U3ITy4YEHUS.
Bmusuane PaaOaKTUBHOCTH HA JKUBBIC
opraHusMmsl. Jlozumerpus

116

DHeprus CBA3U HYKJIOHOB B sIJIpe.
SAnepubie cuibl. Jlegext Macchl sapa.
SlnepHble peakuuu. SnepHble peakTOpBbl.
[TpoGneMsbl yrpaBiIsieMOro TEpMOSIACPHOTO
CHUHTE3a. DKOJIOTUYECKUE aCIIEKThI
pa3BUTHS IAEPHOU YHEPTETUKHI

https://resh.edu.ru/subject/
lesson/4918/start/48463/

117

MeTo1bl pEerUCTPALIMU U UCCIIEIOBAHUS
AJIEMEHTAPHBIX YACTHII.
OyHIaMEHTAIbHBIE B3aUMOJCHCTBUS.
Bapuonbl, ME30HBI U JIENTOHBI.
[IpencraBnenne o CTaHIapTHON MOJIEIH.
KBapk-riatooHHas MoJieb aJpOHOB

https://resh.edu.ru/subject/
lesson/3900/start/8732/

118

®usuka 3a npenenamu CTaHIapTHON
Mozaenu. TéMHas matepus v TEMHas
sHeprus. EnMHCTBO Ppu3nueckoil KapTUHBI
MHpa

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

119

Otanbl pa3BUTHS aCTPOHOMMHU. 3HAYEHUE
aCTPOHOMHUU

120

[TprMeHNMOCTb 3aKOHOB (PU3HMKH IS
0OBSICHEHUS TPUPOABI KOCMUUYECKHUX
00BEKTOB. MeTO/IbI aCTPOHOMUYECKUX
HCCIIeTOBAHUM

121

COBpeMeHHBIe OIITHYECCKHE TCICCKOIIBI,
paMoTeNecKoIbl, BHEATMOC(hEpHas
aCTPOHOMHUS

122

Bun 3Bé3nHoro nHeba. Co3pe3nus, ipKue
3BE3/0bI, IJIAHETHI, HX BUAMMOE JIBHKECHHUE

123

Comnueynas cucrema. Comuare. CoHeuHas




akTUBHOCTb. MicTounuk sHepruu CosHIa U
3BE3]

124

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Junarpamma "crieKTpanbHbIN KIacc —
CBETUMOCTD"

125

3B63,[[BI IJIaBHOM I1OCIEI0BATEILHOCTH

126

BuyTpenHee cTpoeHue 3BE3 1.
CoBpeMeHHbIe NPeACTaBIEHUS O
HPOMCXOXKAECHUH U 3BostoIK CoHIA U
3B€E3,. DTaIbl )KU3HU 3BE3]

127

Muineunsiii [1yTe — Hama ["aakTuka.
Tunel ranaktuk. YEpHbIE ABIPHI B SApax
TaJIAKTUK

128

Bcenennas. Pacuiupenue BeeneHHoM.
3akoH Xab6mna. Teopus bonbioro B3phiBa.
PenukroBoe n3nyueHue

129

MacmrabHas cTpykrypa Beenennoii.
MerarajiakTuka

130

Hepeménnsie npo0i1eMbl aCTpPOHOMUM

131

DU3NYECKUN IPAKTUKYM I10 TEME
"HccnenoBanue JeHCTBUS TOCTOSHHOIO
MarHuTa Ha paMKy ¢ TOKOM"

132

@u3nYeCKUl IPAKTUKYM 110 TEME
"M3y4yeHune 3aBUCUMOCTH CHJIBI AMIIepa OT
CHJIBI TOKA"

133

Pu3nYeCKUil IPaKTUKYM 110 TEME
"HccenoBaHue SIBIEHUS
AJIEKTPOMATHUTHON MHAYKIMU"

134

®u3nvecKuil MpakTUKyM 10 Teme "
N3mepenne yckopeHus cCBOOOHOTO
MaJeHUA C IIOMOIILI0 MagTHUKA"

135

Pu3nYeCKUl IPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOTHBIX
KOJICOAHU HUTSHOTO U MPY>KUHHOTO
MasITHUKOB"

136

®du3nyecKuil MPaKTUKYM 110 TeEMe
"[Ipeobpa3oBaHye SHEPTUU B IPY>KUHHOM
MasTHHUKE"

137

DU3NYECKHUI TPAKTUKYM I10 TEME
"HccnenoBanue NepeMEHHOI0 TOKa Yepe3
HOCJIEI0BATENBHO COEIMHEHHBIE
KOHJIEHCATOp, KaTyLIKy U pe3ucrop”

138

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yueHue napaMeTpoB 3BYKOBOW BOJIHBI"

139

DU3NYECKUI TPAKTUKYM I10 TEME




"M3Mmepenune nokazaresns mpesoMIICHUs
creksa'

140

@uU3NYECKUI IPAKTUKYM 110 TEME
"N3mepenne pOKyCHOTO pacCTOSIHUS
paccenBarONINX JUH3"

141

@uU3NYECKUI IPAKTUKYM 110 TEME
"Habmonenue nudpakmumm,
uHTEepEPEHINH U MOJIIpU3aIK cBeTa"

142

@uU3nYECKUl MPAKTUKYM 110 TEME
"OnpenenaeHre UMITyJIbCa U SJHEPTUU
PENSTUBUCTCKUX YacTHIL (I10
dororpadusM TPEKOB 3apsKEHHBIX YACTHIL
B MarHuTHOM 110Jie)"

143

@U3NYECKUI IPAKTUKYM 110 TEME
"HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA
Yyepe3 CBETOAMO] OT HaIpsKeHus"

144

@uU3nYECKUl MPAKTUKYM IO TEME
"HccnenoBaHue pauoakTUBHOTO (hoHa ¢
WCTIOJIb30BaHUEM JO3UMeETpa"

145

@uU3NYECKUI IPAKTUKYM 110 TEME
"HaOmronenus 38€30H0r0 HeOa
HEBOOPYKEHHBIM I'T1a30M C
MCII0JIb30BAHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUN JUIsl ONIPENCIICHUS
MOJIOXKEHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3M
CeBepHoro nostymapus 1 sipkue 3B€316l1"

146

O000I11IcHNE ¥ CUCTEMATH3aLIMs 3HAHUH.
Ponb ¢usuku n actpoHOMUU B
3KOHOMHUYECKOM, TEXHOJIOTHISCKOM,
COITMATBHOM M ATHYECKOH chepax
JIeSITeIIbHOCTH YeJIOBEKa

147

O06o0011eHe U cucTeMaTU3alus 3HaHUH.
Posb 1 MecTO (pU3HKHU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUpPa

148

IloBTOpEeHNE MaTepuaia, MOATOTOBKA K
HTOrOBOW aTTeCTAIMH

149

HpOMe)KyTO'{Haﬂ arrecranus

150

O000111eHNEe U CUCTEMATU3ALMS 3HAHUHN 110
Teme "Kunematuka"

151

O00011IeHNE U CUCTEMATU3ALHS 3HAHUN 110
teme "JIluHamuka'

152

O00011eHNe U CUCTEMATU3ALNS 3HAHUHN 110
teme "Cratuka TBEpAoro rena'

153

O06o01IeHre U cUCcTeMaTU3alus 3HAaHUH 110
TeMe ""3aKOHbI COXPAaHEHHS! B MEXaHUKe"




154

O0001eHre 1 cUCTEMAaTU3ALNS 3HAHUHN 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKON Teopun’

155

O06o0011eHre U cucTeMaTH3alus 3HaHUH 110
teme "Tepmoaunamuka. TemoBbie
MaluHb1"

156

O0600111IeHNE U CUCTEMATU3ALUS 3HAHUN 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
da3oBsIe nepexoibl"

157

O00011IeHNE U cCUCTEMATU3AIMS 3HAHUN 110
TeMe "DiekTpruyeckoe mnosie"

158

O06o00111eHHEe U cUCTEMaTH3aIusl 3HAHUH 110
teme "[loCTOSTHHBIN IeKTpUYEeCKUM TOK"

159

O00011IeHNE U CUCTEMATU3ALUS 3HAHUN 110
teMe ""TOKM B pa3ianuHbIX cpenax’

160

O00011eHNe U CUCTEMATU3ALMS 3HAHUH 110
TeMme "MaruutHoe noJe"

161

PesepBHbIii ypok. O600IIeHNE 1
cUCTEMAaTHU3aLMs 3HAHUN 110 TEME
"DJIeKTpOMarHuTHasE UHAYKUIUs"

162

PesepBHblii ypok. O6001ICHNE 1
cUCTeEMAaTU3alisd 3HaHUN [0 TEME
"Mexanndeckue Koinebanus"

163

PesepBHbIii ypok. O600ImIeHNHE 1
cUCTEeMaTH3aIlHs 3HAaHUH 110 TeMe
"DJIeKTpOMarHuTHbIE KoseOaHus"

164

PesepBHbIii ypok. O600IIeHNE 1
CHUCTeMaTH3aIlHs 3HAHUH [0 TeME
"MeXaHHUYECKUE U DIICKTPOMArHUTHBIC
BOJIHBI"

165

PesepBHbIil ypok. O6001ICHIE 1
CUCTeMAaTH3AIHsI 3HAHHUH 110 TeMe
"Onrtuka"

166

PesepBHbIil ypok. O6001mIeHIE 1

cucreMaru3ans 3HaHui 1o TeMe "OCHOBEI
CTO"

167

PezepaHblil ypok. O6o01eHue u
cUCTeMaTH3alysl 3HaHUM 110 TeMe
"KopnyckynsipHO-BOTHOBOU ayayin3m"

168

PesepBHbIil ypok. O60011ICcHIE 1
cucTeMaru3alysa 3HaHui mo reMe "duzuka
atoma"

169

PesepBHblii ypok. O6001IeHNE 1
cucTeMaTu3anus 3Hagui mo reMe "dusuka
ATOMHOTO sI/Ipa ¥ 3JIEMEHTAPHbIX yacTul'"

170

PesepBHbIil ypok. O60011IeHIE 1




cCHCTeMaTH3anus 3HaHUi 1o TeMe
"DnemeHTh! actpoduzuxu”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170




YYEBHO-METOANYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET
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