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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE CpeaHero ooOimero oOpa3zoBaHUs
pa3paboTaHa Ha OCHOBE TIOJIOKCHHM W TpeOOBaHWUW K pe3yJbTaTaM OCBOCHHUS
OCHOBHOM o0Opa3zoBaTeabHOM mporpamMmsbl, mpeactaBieHHbix B OI'OC COOQO, a
TaKke ¢ ydé€roMm (enepaibHOM pabodeil mporpaMMbl BocnuTaHus U Konuenuuu
npenoaaBaHus yueOHoro npeamera «duzrka» B 00pa3oBaTeIbHBIX OpTraHU3aUSIX
Poccuiickon denepauny, peaNU3yIOIIUX OCHOBHBIE oOpasoBaTebHbIE
IPOTrPaMMBl.

[Iporpamma no gusuke onpenenseT 00s13aTeabHOE IPEIMETHOE COACpIKAHNUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO MOCIE0BATEIbHOCTh U3YUCHUSI TEM U Pa3/IeiioB
y4eOHOTO MpeaMera ¢ y4ETOM MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKK y4eOHOro Tpollecca, BO3PACTHBIX OCOOCHHOCTEH OOyYaroIIMXcs.
[Iporpamma mo Qusuke Aa€T TpencTaBleHUE O IENAX, COJACpPXKAHUH, O0OIen
cTparerud OOydYeHHs, BOCHUTAHUS ¥ Pa3BUTHS OOYYAIOIIUXCS CpEJCTBAMU
yaeOHoro peamera «Pu3nka» Ha yriyoJIéHHOM ypOBHE.

Nzyuenne xypca ¢usukum yriayOJEHHOTO YPOBHS TO3BOJSET peaTn30BaTh
3a1au MpoeCCHOHATBHON OPHUEHTAIlMH, HAMPaBICHO HA CO3/IaHUE YCIOBUM IJis
MPOSIBJICHUSI CBOMX HWHTEIJIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH KaxKIIbIM
oOyJaronumcsi, KOTOpble HEOOXOAUMBI JUIsl MPOAOKEHUS O0Opa3oBaHMS B
OopraHu3anusXx MNpo(ecCHOHaTbHOTO O00pa30BaHUd M0 Pa3JIUYHBIM  (PU3KKO-
TEXHUYECKUM U WHXKEHEPHBIM CIIECIIUATBLHOCTSIM.

B nmporpamme mno ¢usMke ONpenensioTCs IUIAaHUPYEMbIE PE3YJIbTaThl
OCBOEHHMS Kypca (PU3MKU Ha YPOBHE CPEAHET0 00Iero o0pa3oBaHus: JIMYHOCTHBIE,
MeTalpeIMEeTHbIC, mpeaMeTHble (Ha  yriyOiaéHHoOM — ypoBHe).  HayuHo-
METOJ/IOJIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHUM K JIMYHOCTHBIM,
METAnpeIMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYaronIuXcsi, OCBOMBIIHX
nporpaMmy 10 (QU3MKE HAa YPOBHE CpeAHEero oO0mero oOpa3oBaHus Ha
yIIyOnE€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-/IEATETLHOCTHBIN MOAXO.

IIporpamma 1o ¢pu3MKe BKIIOYACT:

IUTAHUPYEMBIE pPe3yJIbTaThl OCBOCHHSI Kypca (U3HKH Ha yTIyOIEHHOM
YPOBHE, B TOM YHCJI€ NPEIMETHBIE pe3yJIbTaThl M0 T'0J1aM O0y4YCHUS;

cozepxkanue yueoHoro npeamera «dusuka» no rogam 00yyeHus.

[Iporpamma 1o ¢u3UKe HUMEET NPUMEPHBIA XapakTep M MOXKET OBITh
WCIIO0JIb30BaHa YUUTENIIMU (PU3UKH JIJI COCTABJICHUSI CBOUX PAOOUYUX IPOTrpaMM.

[Iporpamma no pusuke HE CKOBBIBACT TBOPUECKYIO MHUIIUATUBY YUUTEIEH U
IPEIOCTaBISET BO3MOXHOCTH [UISl peau3allMi  Pa3JIMYHBIX METOJMYECKHX
MOJIXO/IOB K TMpernoJiaBaHuio (U3UMKU Ha YriayOJIEHHOM YPOBHE TMpPH YCIOBUU
coxpaHeHus1 00s13aTeIHHOM YaCTH CoJIepKaHus Kypca.

®duznka kKak Hayka o HauOosiee OOIMX 3aKOHAX MPHUPOJBI, BHICTyMas B
KauyecTBE y4eOHOTO MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpy:karoreM mMupe. [IIKompHbII Kypc GU3UKH — CHCTEMOOOpa3yomuii
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIBKY (pH3NYecKre 3aKOHBI



JeXaT B OCHOBE IIPOIIECCOB M SBIICHHMH, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
dusnueckoit reorpadueid u actpoHommuen. Mcmonp3oBaHME U AKTUBHOE
npuMeHeHue (U3NYECKUX 3HAHUW OMPENEIIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHHS
KOCMOCa, NOJIyYeHHs] HOBBIX MaTepUajoB C 3aJaHHBIMH CBoilcTBaMu. M3yueHue
(U3MKM BHOCUT OCHOBHOM BKJIaJ B (DOPMHUPOBAHHE €CTECTBEHHO-HAYUYHOU
KapTUHBI MHUpa oOydaroimerocsi, B pOpMHUpOBAHUE YMEHUM MPUMEHSATH HAyUHBIN
METOJ] TO3HAHUS TIPU BHITIOJIHEHUU UMHU YYEOHBIX UCCIIEIOBAHUM.

B ocHOBY Kypca pu3MKH Ha YpOBHE CpeIHEr0 00IIero o0pa3oBaHus MOJI0KEH
psAI uaen, KOTOpbhle MOXKHO pacCMaTpyBaTh KaK MPUHIIUIIBI €r0 MOCTPOCHUS.

Hoea uenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTMUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuaj U3 BCEX pa3/iejoB (PU3UKH, BKIIOYACT Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUM C HEW Marepuayn Kypca (Qu3uKu
o0beuHEH BOKpYr ¢u3MUeCKHMX Teopuil. Bemymmm B Kypce sBIsieTCA
dbopMupoBaHre MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanus OpPEeANONaracT HUCIOJIb30BAHUE
TYMAHUTAPHOTO MOTEHIHATIAa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3nkn ¢ pa3BuTHEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMU U SKOJIOTHUYECKUMHU MPOOTIEMaMU.

Hoea npuknaonou nanpaenennocmu. Kypc pusuku yriry0iaEHHOTO ypPOBHS
IpeanoiaraeT 3HakOMCTBO € IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTMUYECKHX
NPWIOKEHUN W3YYEHHBIX TEOpuil M 3akoHOB. [Ipum »TOM paccMmarpuBaroTCs Ha
yYpOBHE OONIMX MPEACTABICHUN M COBPEMEHHbICE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHUH.

Hoea 3xonozuzayuu peansyercs IOCPEACTBOM BBEICHUS DIIEMEHTOB
colepKaHus, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHI, a TaKkXke OOCYXIEHUS
po6JieM palOHAIBHOTO MPUPOIONIOIB30BAHMS U HKOJIOTUYECKOM 0€30acHOCTH.

OcBoeHue cojfiep:kaHusi MPoOrpamMmbl M0 (GU3HUKE JOHKHO OBITh MOCTPOCHO HA
OPUHIMIAX CUCTEMHO-AESATENbHOCTHOTO noaxoAa. JAns ¢pusuku peanuzanus 3TUX
IPUHIIMIIOB 0a3UpYyeTCsl Ha UCHOIb30BAHUM CAMOCTOSTEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTByoero ¢akropa ydeOHoro mporecca. s yrimyOnéHHoro
YPOBHS — 3TO CHCTEMa CaMOCTOSITENIbHOTO YYEHHYECKOTO SKCIEPUMEHTA,
BKJTIOYAIONIETO (POHTANIBHBIE YUYEHUYECKHUE OMBITHI TP HM3YYEHUH HOBOIO
MaTepuaia, 1abopaTopHbie paboThl U pabOThl MpakTukyma. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanuzanuu (GU3MUECKOro TMpakTUKyma. B mepBom ciydae
NpakTUKyM mpoBoauTcs 6o B koHe 10 m 11 kmacco, aubo mocie mepBoro u
BTOPOTO TIONYTOAUN B KaXJIOM M3 O3THUX KiaccoB. Brtopoit cmocod — 310
UHTErpanus padoT TpPAKTUKyMa B CHCTEMY JabOpaTOpHBIX padoT, KOTOpPHIE
NIPOBOJSATCS B Ipoiiecce u3ydeHus paszziena (temsl). [Ipu 3Tom mon paboramu



MPAKTUKyMa TTOHMMAETCs] CaMOCTOSITENIbHOE MCCIEI0OBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 000OIMIEHHOTO BH/1a 0€3 MOMIAaroBOi HHCTPYKIIHH.

B mporpamme mo ¢usnke cucTeMa YYEHMUYECKOTO0 HKCIIEPUMEHTa,
7ab0paTOpHBIX pabOT W MPAKTHKyMma MPEACTABIICHA €IWHBIM TepeuHeM. Bwioop
TEMaTUKH JJIA 3TUX BHJIOB YUCHUYECKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
YYaCTHHKaMU 00pa30oBaTEIbHOrO Mpoliecca UCXO0Id U3 OCOOEHHOCTEHN MOYypOYHOIrO
IUTAHUPOBAHUST W OCHallleHus KaOuHera ¢u3uku. [Ipm 3TOM oOecneumBaercs
OBJIAJICHUE OOYYAOIMIMMHCS YMEHUSMHU TPOBOAWTH TIPSAMbIE W KOCBCHHBIC
WU3MEpPCHHUsS, WCCIACAOBAHMS 3aBHCHUMOCTECH (DU3WYCCKUX BEIUMYMH M ITOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITOKCHHBIX THITOTE3.

bonbiioe BHUMaHKE yIENseTCs PeIICHUI0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Ipu sTOM A1 pacyETHBIX 3aJ1ay IPUOPUTETOM SIBIISIFOTCS 3a]1a4M C SIBHO 3aIaHHOU
¥ HESIBHO 3aJJaHHOMN (HU3UYECKON MOEIbIO, TTO3BOJISIONIUE IPUMEHATh U3yUCHHbBIC
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO paszjena Kypca, TaKk U HHTETPUPYS
NpUMEHEHUE 3HAHWM W3 pa3HbIX pas3aenoB. Jlis KadecTBEHHBIX —3ajaad
NPUOPHUTETOM SIBIISIOTCS 3aJaHusi Ha OOBSICHEHWE/TIpeIcKa3aHUue MPOTEKAHUS
(bu3HYecKNX SBJICHUN W MPOIECCOB B OKPYXKAIOMIEH KU3HH, TpeOyIoue BhIOOpa
(bu3HYeCKO MOICIH JIsl CUTYaIlU! MTPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIEUEeHHI0 Y4eOHOro Tmpolecca Kypc (PU3NKUA YrIyOJE€HHOTO
YPOBHSI Ha YPOBHE CpeHEero o01ero 00pa3oBaHusl JOJKEH U3y4aThCs B YCIOBUSIX
npeaMeTHOro kabuHera. B kabuHeTre (GU3MKM JMOKHO OBITh HEOOXOIUMOE
nabopaTopHoe O00OpYyJIOBaHUE JUIS BBIMOJHEHUS YKa3aHHBIX B NPOrpaMMme II0
bu3KMKe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX paboOT W paboOT MpakTHKyma, a
TaK)Xe JIEMOHCTPALIMOHHOE 000pYyI0BAHHE.

HemoHcTpaninonHoe oOopyaoBaHue (opmupyercs B COOTBETCTBHUU C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTaTOYHOCTH U OOECMEYMBAET IOCTAHOBKY
MEPEUNCICHHBIX B MporpaMMe 10 (U3MKE KITIOYEBBIX JEMOHCTpAlUNA s
UCCJICIOBAHUS]  W3Y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 00OpymOBaHWE I YYCHUYECKHX TPAKTHUYECKUX pPadboT
dbopMupyeTCcs B BUIE TEMAaTHYECKUX KOMIUICKTOB M O0ECTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOOydJarommuxcs. TeMaTHdecKre KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JOJKHBI OBITh MOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TaKXKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIC ITM(POBBIX J1abOpaTOpPHi.

OCHOBHBIMHU 1IEJISIMU U3y4€HHS] PU3UKHU B 0011eM 00pa30BaHUU SBIISIFOTCS:

dbopMHUpOBaHHWE UWHTEpeca M CTpEeMJICHUS OOydYarouuxcsi K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE UX HMHTEIUICKTyaIbHBIX U  TBOPUYECKHX
CHOCOOHOCTEH;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIe MO3HaHUS U (HOPMHPOBAHUE
UCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;



(opMupOBaHHE HAyYHOIO MHPOBO33PEHMsI KaK pe3yJibTaTa M3y4YeHHUsS] OCHOB
CTPOEHHS MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3HKH,

dbopMupoBaHre YMEHUN OOBSCHSITH SBICHUS C UCIIOIb30BaHUEM (DU3UUCCKHUX
3HAaHUU U HAYYHBIX IOKA3aTENIbCTB;

dopMupoBaHrue NPEACTaBICHUNA O poiau (U3UKK AN Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE peICTaBICHUN 0 BO3MOYHBIX chepax  Oynyuei
npo(heCCUOHATBPHON  JEATENIbHOCTH, CBS3aHHBIX C (HU3WUKOH, TMOATOTOBKA K
JanbHenIeMy o0y4eHHI0 B 9TOM HaIlPaBIICHUH.

JlocTikeHue 3TUX 1elield oOecrieunBaeTcsl pelIeHueM CIEAYIOMMX 3a/1ad B
IpoLecce U3yYeHUs Kypca (U3UKHU Ha YPOBHE CPEAHETO 001ero o0pa3oBaHMsL:

OpUOOpeTEeHNE CUCTEMBI 3HAHUM 00 O0IKX (PU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHax,  TEOpHsX,  BKJIIOYas  MEXaHUKY,  MOJEKYJISpHYI  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3HUKY U JIEMEHTHI acTPO(U3HKHY;

(dopMupoBaHrE YMEHUIN MPUMEHATh TEOPETUUECKUE 3HAHUS ISl OObSICHEHUS
¢u3nyecKkux SIBICHUN B MPUPOAE U JUIsI MPUHATUS NPAKTHUECKUX PELICHUH B
IMOBCEIHEBHOM KU3HU,

OCBOEGHHME CIIOCOOOB PEIICHHs] pa3IMYHBIX 3aJad C $BHO 3aJIaHHOMU
(¢u3nueckol MOJENbI, 3a/1ay, MOAPA3yMEBAIOIINX CAMOCTOSTENIBHOE CO3JaHUE
(¢u3nueckol MOJENH, aJeKBaTHOM YCJIOBUSM 3a/Jayd, B TOM YHCIE 3ajay
UHKEHEPHOT'O XapaKTepa;

NOHUMaHWe (U3NYECKUX OCHOB W TPUHIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX IIPOLIECCOB, UX BIMUSHUS Ha OKPYKAIOUIYIO CPEy;

OBJIAJICHUE METOJaMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAHUSA W IPOBEACHUS
(¢u3nyecKuX OSKCIEPUMEHTOB, aHajiW3a U UHTEpIpeTanud HHGOpMalUH,
OTIpe/IeNICHUs IOCTOBEPHOCTHU MOJyUYEHHOTO PE3yJIbTaTa,

CO3/IaHUE YCJIOBHUM JJISI Pa3BUTHUS YMEHHUU NPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOH JIESTEIBbHOCTH;

pa3BUTHE HHTEpeca K cepaM NMpoecCUOHANBHON NesTeIbHOCTH, CBSI3aHHOM
¢ u3MKOM.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro mnpeamera «®Du3uka» Ha YpPOBHE CpEAHEro OOUIEro
oOpa3zoBaHMsl BbIOMpaeTcs OOyYarolMMHUCS, [UIAHUPYIOIIMMHU MPOJOJIKEHUE
00pa3oBaHus O CEUUATBHOCTIM (PU3HKO-TEXHUYECKOTO MPOPUIIA.

Ha u3ydenue ¢pusuku (yriayOnEéHHBIA YPOBEHb) Ha YPOBHE CPEHETO OOIIETO
obpazoBanus orBoautcs 340 yacos: B 10 kimacce — 170 wacos (5 yacoB B Hezento),
B 11 xacce — 170 wacos (5 yacoB B Heielnio).

[Ipennaraempiii B mporpamMMe 1O (PU3MKE TIEpeueHb JabOpaTOPHBIX MU
OPAaKTUYECKUX paboOT SIBISETCd PEKOMEHIOBAHHBIM, YUMUTEIb [EJaeT BbIOOP
IOpPOBEJCHUS J1abOpaTOPHBIX PAOOT M OIBITOB € YYETOM HWHAMBHIYaJIbHBIX
0COOEHHOCTEH 00yUYarOIIMUXC .



COJEPXXAHME OBYUYEHUA
10 KJIACC

Pa3znen 1. Hayunblii MeTOA MO3HAHUSI TPUPOABI.

®dwusuka — pyHIaMeHTalbHas HayKa o npupoe. Hay4dHsiii MeTo/ mo3HaHUS U
METOJIbI UCCIICIOBAHUS (DU3NIECKUX SBJICHUM.

DKCIIEpUMEHT W TEOpHUs B Mpollecce MOo3HaHUs Npupoiabl. Habmonenue u
SKCIIEPUMEHT B (PU3UKE.

CriocoObl  m3MepeHusl (QU3MUECKUX BEIHYMH (aHAIOTOBBIE W IH(PPOBBIC
U3MEPHUTEIbHBIC TPUOOPHI, KOMITBIOTEPHBIC TaTUNKOBBIC CHCTEMBI).

[TorpemHocT  u3MepeHHH  (U3MYCCKUX  BedWudH  (aOCOIOTHAs W
OTHOCHUTEJIbHAS).

MonenupoBanue (GpU3NUECKUX SBJICHUN U TporieccoB (MaTepuanibHas TOUKA,
a0COMIOTHO TBEpPJOE TEJO, WAcANbHAs KUIAKOCTh, WICAIbHBIA a3, TOYCUHBIN
3apsin). ['mnoresza. @usnveckuii 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. Du3nyeckast
TEOPHUSL.

Pons u Mecrto ¢usmku B HOPMHUPOBAHUM COBPEMEHHOW HAyYHOU KapTHHBI
MHPA, B IPAKTUYECKOMN AEATEILHOCTHU JIFOAEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3Mepenue cuibl TOKa W HAOpsDKEHUST B 1EMH TOCTOSIHHOTO TOKa IpHU
MOMOIIIM aHAJIOTOBBIX U IU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(poBo naboparopued no ¢usuke. [Ipumepsl U3mMepeHus
(bU3UYECKUX BEJIMUUH MPU MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe IBUKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHIKCHUS.
Cucrema otcuéra.

[Ipsimas 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Paguyc-BekTOop MarepualibHOM TOYKH, €ro IPOCKIMHM HA OCU CHUCTEMBI
KoopauHar. Tpaekropus.

[Tepememenue, CKOpPOCTh (CpemHssE CKOPOCTh, MTHOBEHHAsh CKOpPOCTH) W
YCKOPEHUE MaTepuaJbHOW TOUYKH, MX MNPOEKIMHU HA OCH CUCTEMbI KOOpPAHMHAT.
CrnoxxeHue nepeMeleHni U CI0KEHUE CKOPOCTEN.

PaBHOMEpPHOE U paBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBUKEHHE. 3aBUCUMOCTh
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTE€pUaIbHOM TOUYKU OT BPEMEHU U HX
rpaduxu.

CBobOoHOe majeHue. YCKOpeHue cBOOOIHOTrO majeHusd. J[BuxkeHue Tena,
OpOIIIEHHOTO TIOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepUabHON TOYKH OT BPEMEHU U UX IPpaQUKHU.

KpuBonuneitHoe  nBuxkeHue. JIBMKEHHE  MATEpUAIBHOW  TOYKHA IO
OKPY>KHOCTH. YTJOBas M JMHEWHas ckopocTh. [lepmon u yactora oOpamieHusl.
LlenTpocTpeMuTenibHoe (HOpMaJIbHOE), KacaTelbHOE (TaHTCHIIMATIBHOE) M TOJTHOES
YCKOPEHUE MaTEPUAITBHON TOYKH.



TexHuueckne YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOLIECCHL CIHUIOMETD,
JBW)KEHHE CHApSAOB, LIENHBIC, MIECTEPEHYATBIE M PEMEHHBIE MEpPEeaayH,
CKOPOCTHBIE JIU(PTHI.

Jlemoncmpayuu.

Mogenb cuctemsl OTCUETA, WIITIOCTPALUs KMHEMATHYECKUX XapaKTEPUCTHUK
JBUKEHUS.

CnocoObl uccie10BaHusl IBUKEHHM.

NnmrocTpanus nmpeaenbHoro nepexoa u 3MEpeHue MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue IBUKEHUMN C UCIIOIBL30BAaHUEM MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue aBuxkeHusi Tena, OpPOIIEHHOrO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

Hanpasnenue ckopocTu Ipu ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHUEe TyTed, TPACKTOPUH, CKOPOCTEH NBUKEHUS OJHOTO U TOTO KE
TeJla B pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKyM.

N3yyeHne HEPaAaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACIEHNUS] MTHOBEHHOMN
CKOpOCTH.

N3mepenne ycKopeHus NMpu MPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JIBUKECHHU
10 HAKJIOHHOM IIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BpPEMEHH IMPU PaBHOYCKOPEHHOM
JIBUKEHUM.

N3mepenne  yckopeHus CBOOOTHOTO NaJeHUs (pexoMeHT0BaHO
UCIIOJIb30BaHue U(POBOi 1a00paATOPHH).

WN3yuenune paBwkeHUs Tena, OpOIIEHHOro Tropu3oHTaidbHO. [IpoBepka
TUIIOTE3bl O TMPSIMOM IPONOPUMOHAIBHOM 3aBUCHUMOCTH MEXKAY JaJIbHOCTBIO
MOJIETAa U HAYAJIIbHOM CKOPOCTBIO TeENa.

N3yuyeHne nBukKEHHS Tena MO OKPYKHOCTH C IIOCTOSHHOM IO MOIYJIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TIEpHO/a 0OpaIieHus KOHUIECKOTO MasTHAKA OT
€r0 MapaMeTpPOB.

Tema 2. /lunamuxa.

IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsbl otcu€ra. [IpuHumn
oTHOocUTelnbHOCTH [anunes. HemnepuuanabHble cucTeMbl OoTCYéTa (Ompe/esieHue,
PUMEDHI).

Macca tena. Cuna. [IpuHiun cynepno3unum CHul.

Bropoii 3akoH HeroTOHA 1711 MaTepHaibHON TOUYKH.

Tpernii 3ak0H Hpr0TOHA 111 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUSA. OKBHUBAJIEHTHOCTh TI'PABUTAMOHHON H
WHEPTHOU MaCCHI.



Cuna TspKecTU. 3aBUCHUMOCTh YCKOPEHHsI CBOOOJHOTO NaJ€HUS OT BBICOTHI
HaJ TOBEPXHOCTHIO TUIAHETHI M OT Teorpaduueckoil mUpoTel. [[BmkeHue
HEOECHBIX TeJI U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Ttenma, aBmkyierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpEeHHsI CKOJIBKEHUS M CHJIA TPEHUS
nokosi. Koapduument tpenus. Cuiia cOnpoOTHUBIICHUS MNpU JBUKEHUU Tela B
AKUIKOCTH WU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO ABUKEHHUS.

Jasnenune. I'mapocratnueckoe nasinenue. Cuna Apxumena.

TexHuueckre yCTpPOMCTBA M TEXHOJOTUYECKHE MPOLECCHI: TMOIIIMITHUKHY,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauyuu.

HaGnronenue nBukeHus Tesl B MHEPUUAIBHBIX M HEUMHEPIUAIbHBIX CHCTEMaxX
OTCYETA.

[TpyHIMI OTHOCUTENIBHOCTH.

Kauenue nByX UMIMHAPOB WM IIAapOB Pa3HOHM MacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCUTEIBHO HEMHEPLUAIBHOW CUCTEMBI OTCUETA.

CpaBHEHHE  DPABHOJAEWUCTBYIOIIEH  NPHIOXKEHHBIX K TEIy CHI C
IPOU3BEIECHUEM MACCHI T€JIa HA €r0 YCKOPEHNUE B MHEPLUAIbHON CHCTEME OTCUETA.

PaBeHCTBO cuJil, BOBHUKAIOUIUX B PE3YJIbTAaTE B3AUMOICHCTBHUS TEI.

M3mMepenue Macc 1o B3aUMOACHCTBUIO.

HesecomocTs.

Bec tena npu ycKOpeHHOM NObEME U MaICHHH.

[eHTpoOeKHbIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKECHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, RPAKMUKYM.

N3mepenne paBHONEHCTBYIOMIEH CUJT MIPU JBMKEHUU OpycKa MO HAKJIOHHOU
IUIOCKOCTH.

[IpoBepka TUIOTE3l O HE3aBHUCHUMOCTH BpPEMEHHU [BHKEHHUS Opycka IO
HAKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MaccChl.

HccnegoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B IPYKUHE U
pPE3MHOBOM 00pasiie, OT ux aedopMaiiuu.

N3yueHnue NBUKEHUS CUCTEMBI Tell, CBS3aHHBIX HUTBIO, MEPEKUHYTON yepe3
JErKuid OJIOK.

N3mepenune koddduiirieHTa TPEHUs MO BEJIUYHUHE YIJIOBOro KoddduiueHta
3aBucuMocTH Frp(N).

UccnenoBanue nBmxeHus: OpycKa Mo HAKJIOHHOW MIIOCKOCTH C MEPEMEHHBIM
K02 UIIUEHTOM TpEHHUS.

N3ydenue nBUKEHUs rpy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo meia.

AbcomtotHo TBEpHoe Teno. lloctymarenpHoe M BpallaTelbHOE BUKEHHE
TBEpAOro Tena. MOMEHT CHJIBI OTHOCHUTENBHO OCH BpamieHus. llnedo cuisl.
CroxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.



VYcioBus paBHOBECUS TBEPAOrO TEA.

YcroitunBoe, HEyCTOWYNBOE, O€3pa3TMIHOE PABHOBECHE.

TexHnueckne yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCH: KPOHIITEWH,
CTPOUTENBHBIN KpaH, pelI€TyaTble KOHCTPYKIIUU.

Hemoncmpayuu.

Y ci1oBuUst paBHOBECHS.

Bunpel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, RPAKMUKYM.

HccnenoBanne ycCIIOBHM PAaBHOBECHS TBEPAOrO TeEla, HMEIOLIETO OCh
BpAILICHUS.

KoHcTpyrnpoBaHne KpOHIITENHOB U PACYET CUII YIIPYTOCTH.

N3ydenune ycTOMYMBOCTH TBEPAOTO TENA, UMEIOLIETO MIOMAAb ONOPHI.

Tema 4. 3axonvl coxpaneHusn 6 mexaHuke.

Nmnynec maTepraibHOM TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. L{eHTp Macc
CHCTEMBI MAaTepUAIbHBIX TOYEK. Teopema O ABUKEHUHU LIEHTPa MaccC.

Nmnynbece critbl 1 N'3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpAaHEHMS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MoMeHT umIlynbca MarepualbHOW TOuUkHW. IlpencraBieHne o0 COXpaHEHUH
MOMEHTA UMITYJIbCA B [IEHTPAIBHBIX MOJIAX.

PaGora cuiapl Ha MamoM M Ha KOHEYHOM TMepemelnieHuu. ['paduueckoe
npeAcTaBieHue padOThl CUJIBI.

MoIIHOCTb CHUIIBI.

Kunernueckass sHeprus MarepuanbHOM Touku. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPIUU MaTEepUaJIbHON TOUKHU.

[ToTeHuManbHBle W HEMOTEHUHUAJIbHBbIE CHIIBL. [lOTEHIMalbHAs SHEPrusl.
[ToTennmanbHas >HEprust ynpyro nepopmupoBaHHOM TNpykuHbl. [loTeHnnanpHas
SHEprus Tejla B OJAHOPOJHOM TIpaBUTALMOHHOM Ioje. [loTeHinmanbHas sHeprus
TeJIa B TPAaBHTAIMOHHOM II0JIE OJHOPOJIHOTO mapa (BHyTpU W BHE Imapa). Bropas
KOCMHUYECKast CKOPOCTh. TpeThsi KOCMUYECKAasi CKOPOCTb.

CBsi3p pabOTHI HEMOTEHIIMATBHBIX CHJI C HM3MECHCHHEM MEXaHWYECKON
SHEPTUM CUCTEMBI TEJ. 3AKOH COXPAHCHUSI MEXAHUYECKON YHEPTHUH.

Ynpyrue u Heynpyrue CTOIKHOBEHHS.

YpaBHeHue bepHyuM g UACAIbHOM XKUAKOCTM KaK CJEICTBUE 3aKOHA
COXpaHEHHSI MEXaHUYECKOU YHEPTUH.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOIECCHI: ABUKCHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIM MHUCTONET, THPOCKOM, (QUIYypHOE KaTaHHE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

H3mepenune MOIITHOCTH CHJIBI.

N3MeHeHue 3HEpruu Telia Npy COBEPIICHUH PaOOThI.



B3auMHbIe mnpeBpalieHHs KMHETUYECKOM W ITOTCHIMAJIbHOW JHEPTUM MPHU
JICUCTBUM HA TEJIO CUJIbI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHne SHEePTUH MPU CBOOOTHOM TaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3mepenune umirynpca Temna no TOpMO3HOMY IMYTH.

N3Mepenue cuibl TITH, CKOPOCTU MOJEIU DJIEKTPOMOOUIIE W MOIIHOCTH
CHUJIBI TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBI.

HccnenoBanne COXpaHEHUsI UMITYJIbCAa ITPU YIIPYTOM B3aUMOICMCTBUMU.

N3mepenre KHHETUYECKOM YHEPTUH TeJla 0 TOPMO3HOMY Iy TH.

CpaBHeHME U3MEHEHUsI TOTEHIIMAIIbHONW YHEPTUU MPY>KUHBI ¢ pabOTON CHIIbI
TPEHUS.

Omnpenenenre pabOThI CHJIBI TPEHUS TMPHU ABUKEHUU Tejla MO HAKIOHHON
IJIOCKOCTH.

Pa3znen 3. MouiekyJsipHasi pu3dnKa 4 TEPMOIUHAMMKA.

Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYECKOU MEOPUU.

OCHOBHBIE TOJIOXKEHHUS MOJICKYJIsIpHO-KuHeTHdeckor teopun (MKT), wux
ombITHOe oOocHoBanue. Jluddysus. bpoyHoBckoe nBmKeHHE. XapakTep
JBW)KEHHUSI W B3aUMOJECHCTBUS 4YaCTHUI BellecTBa. MoOAEnu CTpPOEHUs Ta3o0B,
KUJKOCTEH U TBEPJBIX TNl U OOBICHEHUE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX
mojnenei. Macca u pasmepbl Mojiekyn (atomoB). KosaudecTBo BelecTsa.
[TocrosiHHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. Illkana
temrneparyp Llenbcus.

Mogenps uaealbHOroO raza B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU: YaCTHULIbI
rasa JIBUKYTCSl XaOTUUECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

l'azoBbie 3akonbl. YpaBHeHue MenneneeBa—Knaneiipona. AOconoTHas
temrneparypa (mkana temmnepatyp Kenbuna). 3akon JlambToHa. M3omporieccsl B
UJCAIbHOM Ta3e C IIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
IpeCTaBICHNE U30MPOIIECCOB: U30TEPMa, U30X0pa, H300apa.

CBs3p  MEXIy JaBICHHEM M  CpPEOHEH  KUHETUYECKOW  DHEprueu
MOCTYTATEILHOTO TEIUIOBOTO JIBIKEHHSI MOJEKYJ HWACATBHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJICKYJIIPHO-KMHETHYCECKON TEOPUHU UACATHLHOTO ra3a).

CBsi3b a0COJIIOTHOM TEMITEpATyPhbl TEPMOJIUHAMUYECKONU CUCTEMBI CO CPEIHEH
KUHETUYECKOW YHEPTUEH MOCTYINATENBHOIO TETJIOBOTO JIBUKEHUS €€ YaCTHLI.

TexHuuecKkre YCTpPOMCTBA M TEXHOJIOTUYECKHUE TMPOIIECCHl: TEPMOMETD,
OapomeTp, MolydyeHue HaHOMaTEepUasoB.

Hemoncmpauuu.

Mojenu 1BUKEHUS YaCTHIL] BELLIECTBA.

Monens OpOoyHOBCKOTO ABHKCHHUS.

Buneoponuk ¢ 3anuchio peaibHOT0 OPOYHOBCKOTO JIBUKEHUS.

Jubddy3us KUIKOCTEH.

Mopens onsita ITepHa.



[IputsxeHne MOneKyJI.

Mojenu KpuCTaIUNIMYECKUX PEIIETOK.

Habmtonenue u ucciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

HccnenoBanne mponecca YCTAaHOBJIEHUS TEIUIOBOTO PAaBHOBECHA IIPH
TEII000MEHE MEXy TOpsiYeil U XOJIO0AHOM BOJIOH.

W3ydenue wu3oTepMHUYecKOro Imporecca (PeKOMEHIOBAaHO HCIOIb30BAHUE
UG POBOIi 1Ta0OPATOPHH).

N3yyenune n30X0pHOro nporecca.

N3yuenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauwiunbl.

Tepmonunamudeckas (TJ]) cucrema. 3amaHue BHEUIHMX YCJIOBHH IS
TEPMOJIMHAMHUYECKOW CUCTEMBbI. BHelHne u BHyTpeHHUE napaMeTpsl. [Tapamerpol
TEPMOJIMHAMHUYECKOW CUCTEMBI KAK CPEIHUE 3HAYCHUS BEJIUYMWH, ONKUCBHIBAFOIIUX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepMoanHamukd. CamMONpOM3BOJbHAS — pelaKcalus
TEPMOJNHAMHUYECKON CUCTEMBI K TEINIOBOMY PAaBHOBECHIO.

Mopens wuaeambHOro ra3a B TEPMOJWHAMUKE — CHCTEMA YPaBHECHMM:
ypaBHeHHe MenaeneeBa—KianeiipoHa W BbIpaXEHUE Uil BHYTPEHHEH DHEPTHM.
VYciioBUSE TPUMEHUMOCTH 3TOW MOJENIH. HU3KAasl KOHLUEHTPAUs YacTHLl, BHICOKHE
TEMIIEpATypbl. BeipaxkeHue 1uisi BHYTPEHHEW dHEPTUU OJHOATOMHOTO MIEaJIbHOIO
rasa.

KBa3ucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi pabota B TepMoauHaMuKe. Boruucienue paboTel 1o rpaguky
nporecca Ha PV-nuarpamMmme.

Termonepenaua  kak  cmoco0 — M3MEHEHUsT  BHYTPEHHEW  DHEPruu
TEPMOJIMHAMUYECKOW  cUCTeMbl  0e3  coBepuieHuss pabotrel.  KonBekuus,
TEIUIONPOBOHOCTD, U3JTyUYCHHE.

KomnuectBo Temmorel. TemnoéMkocTs Tea. YAenpHas ©W  MOJSPHAS
TEINIOEMKOCTH BEUIECTBA. YpaBHeHHMe Maliepa. YaenbHas TEIIOTa CrOpaHus
ToruiuBa. Pacuér konmuecTBa TEmIOTHl mnpu Temnonepenaye. I[lonarue o0
aauabaTHOM IpoIIecCe.

[lepBblli 3aKOH TepMOAMHAMHKH. BHyTpeHHsAs odHeprus. KonmuecTtso
TEeIJIOTBI W paboTa Kak Mepbl  HM3MEHEHHUSI  BHYTPEHHEH  DHEPruu
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoii 3akoH TEpMOAMHAMUKHM I PAaBHOBECHBIX MPOLECCOB. Yepe3
3aJIaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOM CHCTEMBI IPOXOJUT
eIMHCTBEHHAs afanabara. AGCOMOTHAsS TeMIeparypa.

Bropoil 3akOH TEpMOAMHAMMKM Ul  HEPABHOBECHBIX  IIPOLECCOB!
HEBO3MOJKHO IepeaTh TEIIOTY OT 00Jee XOJIOAHOro Teia K 0ojiee HarpeToMy 0e3
xomneHcanuu (Knaysuyc). HeoOpaTumMocTh TpHPOIHBIX TIPOIECCOB.

[IpuHnune! nevictBus TertoBbix MamuH. KII/T.



Maxkcumansnoe 3HaueHue KIIJ1. [uki Kapno.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUratenei. TeroBoe
3arpsi3HEHUE OKPYKAIOLIEH CPEBI.

TexHnueckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: XOJIOIWIBHUK,
KOHJIUIIMOHEP, AW3CJbHBIA W KapOHOpaTOpHBIA ABUTATENH, MHapoBas TypOuWHA,
MOJYyYEHUE CBEPXHU3KUX TEMIEPATYp, YTWIM3AIUA <TEIJIOBBIX» OTXOJOB C
UCII0JIb30BaHUEM TEIJIOBOTO HACOCA, YTUIN3AIMS OMOOPTraHUYECKOTO TOITUIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUU.

Hemoncmpayuu.

N3meHnenune TemriepaTypsl py aauadaTuuyeCcKoM pacIIupEeHUH.

BosznymHoe oruuso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.

CriocoObl U3BMEHEHHS] BHYTPEHHEH SHEPTUH.

UccnenoBanue annabaTHOTO Tpolecca.

KomrmbrorepHbie MOAEIHN TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, RPAKMUKYM.

N3mepenue yaenpHOM TENI0EMKOCTH.

HccnenoBanue mpouecca OCThIBAHUS BEIIECTBA.

Uccnenosanne agnadbaTHOTO MpoIiecca.

N3yuyeHne B3aMMOCBSI3M SHEPTUHM MEXKMOJICKYJISIPHOTO B3aUMOJCUCTBUS M
TeMIEPaTypPbl KUTIEHUS KUJKOCTEH.

Tema 3. Acpecamnivie cocmoanus eeuyecmea. Dazoevie nepexoowl.

[TapoobOpazoBanue u koHjAeHcauus. VMcnapenue wu kumeHue. VY elbHas
TEIJI0Ta MapooOpa3zoBaHUsI.

HacellleHHBIE W HEHAChIIIEHHbIE mapbl. KauecTBEHHas 3aBUCHMOCTh
IJIOTHOCTU U JABJICHUS HACBHILIEHHOIO I1apa OT TEMIIEPATYPbl, UX HE3aBUCUMOCTD
0T 00BbEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATypPhbl KUTICHUS OT JABICHUS
B JKMJIKOCTH.

BraxxnocTs Bo3yxa. AGCOMIOTHAS U OTHOCHUTENIbHAS BIIAXKHOCTD.

Tépmoe Teno. Kpucramnmuyeckue n amopdubie Tema. AHU30TPONHS CBOMCTB
kpuctauioB. [lmaBneHne W Kpucrtaymuszauus. YJIeJbHAs TEIJIOTA IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu TBEpIOrO Tena. Pactspkenue u cxatue. Casur. Moayns FOHra.
[Tpenen ynpyrux aedopmarnuii.

TemnnoBoe paclIUpeHUe KUJIKOCTEH U TBEPIBIX Tel, 00BEMHOE M JIMHEWHOE
pacuipenre. AHTapMOHU3M TEIUIOBBIX KOJIeOaHUN YacTHUIl BEIIECTBA KaK MPUYUHA
TETUIOBOTO paCIIUPEeHHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B Pa3oBbIX MMEPEX0IaX.

VYpaBHeHue TermioBoro dajgaHca.

[ToBepxHocTtHOe HaTsHKeHHE. KOd(P(GUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanmuiapasie sBnenus. JlapieHue noa NCKPUBIEHHONW MMOBEPXHOCTHIO KUJIKOCTH.
®opwmyna Jlamnaca.



TexHuyeckne YCTPOMCTBA M TEXHOJOTMYECKHE TMPOLECCHL  KUIKHUE
KpPUCTAJLJIbI, COBPEMEHHBIE MaTEPHUAJIBI.

Jlemoncmpayuu.

TeruoBoe pacmupeHue.

CBoiicTBa HACBIIIEHHBIX NTAPOB.

Kunenue. Kunenue npy noHM>XEHHOM TaBJICHHM.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHMS.

OnBITHI C MBUIBHBIMU TUIEHKAMH.

CmauuBaHue.

Kanunnsapnsie siBiaeHus.

Monenn HEHbPFOTOHOBCKOW JKHUJIKOCTH.

CniocoObl u3MepeHus BIaXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunsr nedopmarnimii.

HaGnronenue manbix nedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3yuyeHne 3aKkOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenne yaenbHON TENIOTHI IJIABJICHHUS JIBJA.

N3ydenune CBOMCTB HACBHIIICHHBIX TAPOB.

N3Mmepenne aOCONIOTHOM BIAXXHOCTH BO3JyXa W OIIEHKAa Macchl MapoB B
MIOMELIEHNH.

N3mepenne kodPuimeHTa NoBEpXHOCTHOTO HATSXKEHHUS.

N3smepenne monyns FOnra.

UccnepoBanue 3aBUCMMOCTH  Jeopmanuu  pe3sMHOBOro obOpasna  oT
MPUJIOKEHHOM K HEMY CHUJIBI.

Pasznea 4. DiaekTpoAMHAMMKA.

Tema 1. dnekmpuueckoe noJe.

DneKkTpu3anus Ten U €€ MPOSIBICHHS. JJEKTpuueckui 3apsia. /IBa Buaa
NEKTPUYECKUX 3apsiAoB. [IpOBONHMKM, JUAJNEKTPUKUM U MOJIYNPOBOJIHUKH.
DneMEeHTapHbId ANEKTPUYECKUN 3apsii. 3aKOH COXPAHEHHS DSJIEKTPUYECKOTO
3apsaa.

B3anmoneiictBue 3apsaoB. Toueunsie 3apsanbl. 3akoH Kynona.

DJIeKTpUUECKOe Tosie. Ero 1eMcTBre Ha SJIEKTPUIECKUAE 3apsbl.

Hamnpsoxkénnocts  anextpuueckoro mnons.  [IpoOubrii  3apsan. Jlunuum
HaIpPsHKEHHOCTH JIEKTPUYECKOTO 1os. OJHOPOIHOE IEKTPUUYECKOE TOJIE.

[ToTeHIMaNbHOCTh 3JIEKTPOCTATUYECKOIO MOJSA. Pa3HOCTh MOTEHIMATIOB M
HanpspbkeHue. [loTeHnumanbHas BSHeprus 3apsga B JJIEKTPOCTATUYECKOM IIOJIE.
[ToreHuman snekrpocraruyeckoro noist. CBsi3b HANPSHKEHHOCTH MOJIA U PA3HOCTH
NOTEHIMAJIOB JJI DJIEKTPOCTATHYECKOro Moyt (Kak OJHOPOJHOrO, TaK W
HEOHOPOIHOIO).

[IpuHUMND cynepno3uiuy dIeKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsga. [lome paBHOMepHO 3apspkeHHOU cdepol. [lone
PaBHOMEpPHO 3apsHKEHHOTo Mo o0BbEMY 1miapa. [lone paBHOMEPHO 3apsKEHHOM



OECKOHEUHON TUIOCKOCTU. KapTuHBI JUMHUN HaANpsHKEHHOCTH HJTUX TONEH U
HKBUIIOTEHIUAJIBHBIX TOBEPXHOCTEIA.

[IpoBOAHUKH B AEKTPOCTATUYECKOM IOJIE. Y CJIOBUE PABHOBECHS 3apsI/IOB.

JupnexTpuku B AIEKTPOCTATUYECKOM noJie. Jusnexrpuueckas
MIPOHUIIAEMOCThH BEILIECTBA.

Konpencarop. OnekTpo€MKOCTh KOHIAEHCATOPA. DIEKTPOEMKOCTD IUIOCKOTO
KOHJICHCATOPA.

[TapannensHOE coenrHeHne KOHAEHCAaTOPOB. [locenoBarensHoe coeTnHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOTO KOHAEHCATOPA.

JIBM>KEeHME 3apsSyKEHHOW YaCTULIbI B OJJHOPOIHOM 3JIEKTPUUECKOM TOJIE.

TexHu4yeckre YCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: 3JIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTATHUYECKasi 3allliTa, 3a3eMJICHHE DJIEKTPOnpuOOpOB,
KOHJIEHCaTOphI, reHepatop Bau ae ['paada.

Hemoncmpauuu.

Y CTpOUCTBO 1 MPUHIHUII IEUCTBUS 3JIEKTPOMETPA.

DIIEKTPUUECKOE MOJIE 3aPSKEHHBIX IIIAPUKOB.

DIIEKTPUYECKOE MOJIE JIBYX 3apSKEHHBIX IJIACTHH.

Moienb 3ekTpocTaTiueckoro reaneparopa (Ban ae ['paada).

[IpoBOHUKM B AIIEKTPUUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3aUTA.

YCTpOUCTBO U IENCTBHUE KOHAEHCATOPA IIOCTOSSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOLIAJIH
IJIACTUH, PACCTOSHUSA MEXKAY HUMH U IUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3JIEKTPUUECKOTO OIS 3apSKEHHOT0 KOHJEHCATOPa.

3apsiika U pa3ps/ika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

OueHka cuil B3auMOJIEHCTBUS 3apsSKEHHBIX TEI.

HaGnronenue npeBpaiiieHust SHEPTuM 3apsHKEHHOTO KOHJEHCATOpa B SHEPTHIO
U3IIyYEHUs CBETOIHO/IA.

N3yuyeHne npoTekaHus TOKa B LIENHU, COACPKAILIECH KOHICHCATOP.

Pacnipenenenne pa3HOCTH MTOTCHITUAIOB (HampspKeHMS) npu
MOCJIEIOBATEILHOM COCIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsaa KOHAEHCATOPA YePE3 PE3UCTOP.

Tema 2. Ilocmosannbwlit 31eKmpuyecKuil Mox.

Cuna Toxka. ITocTosSIHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO0 TOKa. MCTOYHMKH
toka. Hanpsoxenue U u DJIC é&.

3akon OMa JiJ1g yyacTKa LeTHu.

DIIEKTPUUECKOE CONPOTHUBJIEHUE. 3aBUCHUMOCTh CONPOTUBJICHUS
OJIHOPOAHOTO MPOBOJHUKA OT €ro JJIMHBI U IUIONAAU TOMEPEYHOI0 CEYEHUS.
VY 1espHOE COMPOTUBIICHUE BEIIECTBA.



[TocnenoBarenpHOE, NapajuIeIbHOE, CMEIIAHHOE COEAMHEHHUE MPOBOIHUKOB.
Pacuér pa3BerBnéHHbIX dekTpudeckux meneil. [IpaBuna Kupxroda.

Pabora snexkrpuueckoro Toka. 3akoH xxoyns—Jlenua.

MOIIHOCTE 3JIEKTPUYECKOr0 TOKa. TeruioBas MOINHOCTB, BbIAENsAeMas Ha
pe3ucTope.

DOJIC m BHYTpEHHEE COIPOTUBICHUME HWCTOYHMKA TOKa. 3akoH Oma g
NOJTHOW  (3aMKHYTOM) DJIGKTPUYECKOW Iemu. MOIIHOCTh HCTOYHUKA TOKA.
Kopotkoe 3ambikanue.

KoHzeHcaTop B ienu NOCTOSIHHOTO TOKA.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI. aAMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIICKTPUUECKON SHEPTUH.

Hemoncmpauyuu.

N3MepeHune cuiibl TOKa U HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANPsDKEHUS I PE3UCTOPA,
JIaMITbl HAKAJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COINPOTHUBIICHHS MWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOIIAIN TTONIEPEYHOTO CEYEHHs M MaTepuaa.

Hccnenoanne 3aBUCHMOCTH CUIIBI TOKA OT CONIPOTHUBIIEHUS P OCTOSTHHOM
HaIPSKEHUH.

[Ipsamoe nzmepenune I/1C. KopoTkoe 3aMbIKaHUE TalbBAHUYECKOTO DJIEMEHTA
Y OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

Cnoco0bl coenMHeHus: UCTOYHUKOB Toka, DJIC GaTapeil.

Hccnenoanne pa3HOCTH MOTEHIMATIOB MEXKY IOJKOCAMH MCTOYHMKA TOKa
OT CWJIBI TOKA B LIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, RPAKMUKYM.

Hccnenoanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIIECHUS IIPOBOJHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIbI TOKAa OT HaIpSOKEHHUS JUISl  JaMIIbl
HaKaJIMBaHUS.

YBenuueHue npeseia u3MepeHus amrepmeTpa (BoJbTMETpa).

Nsmepenne O/1C 1 BHYTPEHHETO CONIPOTUBIIEHUS HCTOYHHKA TOKA.

Uccnenosanne 3aBucumoct J/]C rampBaHUYECKOTO 3JIEMEHTA OT BPEMEHHU
MIPY KOPOTKOM 3aMbIKAHHH.

HccnenoBanne pazHOCTU MOTEHIMAIOB MEXIY MOJIOCAMH MCTOYHHMKA TOKA
OT CWJIBI TOKA B LIEIIN.

Hccnenoanne 3aBUCUMOCTHY TOJIE3HOM MOIIIHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu ¢ paznuunbix cpeoax.

DJIeKTpUYECcKass MPOBOAUMOCTb  Pa3IUYHBIX  BEIIECTB. JJIEKTPOHHAs
MPOBOJAMMOCTh TBEPABIX METAIIOB. 3aBUCHUMOCTh CONPOTUBIICHUS METAJUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX MTYYKOB.



[TonynpoBOIHUKW. CobOcTBeHHas u pUMecCHast IPOBOJIMMOCTh
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUN TOK B 3JIEKTPOIUTAX. DJIEKTPOJUTHUECKAS TUCCOLUALINS.
DnekTponus. 3akoHsl Dapajes I AIEKTPOIN3a.

DnekTpudeckuii ToK B razax. CaMOCTOSATENbHBIA M HECAMOCTOSTEIIbHBIN
paspsa. Paznuynble TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1na3ma.

TexHrueckre yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHHE. Ta30pa3psiiHbIe
JaMmIbl, 3JIEKTPOHHO-TTydyeBas TpyOKa, MOJyIPOBOJHUKOBBIE NPUOOPHI: HOJ,
TpaH3ucTOp, (POTOAUOM, CBETOAMOM, TallbBaHWKA, padUHUPOBAHUE MEIH,
BBITUIABKA aJTIOMUHMUS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Hemoncmpavyuu.

3aBUCHUMOCTh CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBL.

[TIpoBOAUMOCTB 3IEKTPOIUTOB.

3akoHbI 2sekTposin3a Papazes.

HckpoBoii pa3psil 1 MPOBOJAMMOCTD BO31yXa.

CpaBHeHHE POBOJUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, nPAKmMuKym.

HabGnronenue snekrponusa.

N3mepenue 3apsiia OAHOBAIIEHTHOTO HOHA.

HccnenoBaHnne  3aBUCUMOCTH  CONPOTUBIIEHHS  TE€PMOpE3UCTOpa  OT
TEeMIIePaTYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKHU JUOJIA.

DU3NYeCKUN NPAKTUKYM.

Cnioco6bl n3MepeHust PU3NYECKUX BEUYUH C MCIOJIb30BaHUEM aHAIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOIIIOTHBIC U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEITUYMH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, MCCICAOBAHUN  3aBHCUMOCTEMN
(U3NYECKUX BEIMYUH, TPOBEpPKa IMPEIOKEHHBIX THMOTE3 (BBIOOP W3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  paslenax «YUYEHHYECKHH  HIKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYMY).

MexnpeaMeTHbIe CBSI3H.

Wzyuyenne «kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYLIECTBJISIETCSL ¢ YUETOM COJIEPKATENbHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTeMaTHuKH, OMOJIOTUH, XUMUH, TeOTpauu U TEXHOJIOTHH.

Mescnpeomemuvie noOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYUHO20
nO3HaHUA. SIBICHHWE, HAy4YHBIA (akT, rumoresa, (Quanyeckas BEIUYMHA, 3aKOH,
Teopusi, HaONIOJEHUE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOCIb, HW3MEpPEHHUE,
MOTPENTHOCTH U3MEPEHUM, U3MEPUTENbHBIE PUOOPHI, I POBast 1adbopaTopHs.

Mamemamuka. pelieHHEe CUCTEMbl ypaBHeHUW. JIuHelHas QyHKIHS,
napabosna, runepbomna, ux rpaduku U CBOMCTBA. TpuroHomerpudeckue (PyHKITUU:



CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO.
BekTopsl 1 BX MPOEKINU HA OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

Buonozus: Mexanudeckoe ABUKEHUE B KUBOW mpupoje, auddysus, ocMoc,
TEIJIOOOMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOIIEH Cpefbl,
yTIIM3aIUsl  OMOOPTaHWMYECKOTO TOIUIMBA Il BBIPAOOTKH  «TEIJIOBOM» U
3JIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSKECHHUE U KAITWLIIAPHBIC SIBIICHUS B IIPUPOJE,
3JIEKTPUYECKUE ABJICHHUS B )KUBOU MTPUPOJIE.

Xumusa. HACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE ATOMOB U MOJIEKYIH,
MOJIb BEIIECTBA, MOJSpHAs Macca, IOJIYyYEHHE HAaHOMAaTepUaliOB, TEIUIOBBIE
CBOMCTBA TBEPJIBIX TEJ, KUJIKOCTEW U Ta30B, )KUIAKUE KPUCTAJUIbI, JIEKTPUUECKUE
CBOWCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs TUCCOLMAIMS, TaJbBaHUKA, DIEKTPOHHAs
MUKPOCKOTIUS.

TI'eocpagpus’ BnaxxHoCTh BO3AyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozus. npeoOpa3oBaHUE IBUKEHUU C UCIIOJIB30BAHUEM MEXaHU3MOB,
YYET CYXOrO H IKUIAKOTO TPEHHS B TEXHUKE, CTATHYECKHE KOHCTPYKLIHMH
(kpoHIITEHH, pemeéTyarbiec KOHCTPYKIIUHU), HCIIOIH30BAaHUE 3aKOHOB COXPaHCHHSI
MEXaHUKH B TeXHUKE (THPOCKOIN, BOAOMET WM JAPYyrue), JABUTATEIbh BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOW XOJIOAWIBHHUK, KOHIUITHOHED, TEXHOJIOTUN
MOJYyYEHUs COBPEMEHHBIX MAaTEpUAIOB, B TOM YHUCJIE HAHOMATECpPUAIIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpUOOpOB,
razopaspsiIHbIC JJaMIIbl, TOJIYIIPOBOJHUKOBBIC MPUOOPHI, FraThbBAHUKA.

11 KIIACC

Pa3znea 4. JaekTpoanHaMuKA.

Tema 4. Maznumnoe noe.

BzauMopelicTBUE TIOCTOSHHBIX MAarHUTOB W MPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bektop MarHUTHOW MHAYKUMH. [IpuHIMI cCyneprno3uuuu
MAarHUTHBIX NOJIEH. JINHUM MarHUTHOW MHIYKLIHH.

MarautHoe 1oJie MPOBOJHUKA C TOKOM (IIPSMOIo MPOBOJHHKA, KATYIIKA M
KPYyroBoro Butka). OneIT Dpcrena.

Cunia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOYJIb. JIBUKEHHE 3apSyKEHHON YaCTUIBI
B OJJHOPOJTHOM MarHUTHOM MoJje. Pabota cunbl Jlopeniia.

MaruautHOe nose B BemecTse. DeppoOMarHeTky, rnapa- U THaMarHeTUKH.

TexHuueckne yCTpPOMCTBA M TEXHOJOTHUYECKUE IPOLECChl. NPUMEHEHUE

MTOCTOSIHHBIX MAarHHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
AJIEKTpOABUTATEND SIKOOH, YCKOPUTENH JIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

Kaptuna nuHMM  WMHOIYKOMM  MAarHUTHOTO  MOJS  MOJIOCOBOTO M
MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MArHUTOB.

KapTtuna nuHuii MarHUTHOM MHAYKIUU MO JUIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumopernicTBre 1ByX IPOBOJHUKOB C TOKOM.



Cuna Amnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI AJIEKTPOJIUTA.

HaGnronenue aBmkeHus myyka 3JEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMIT JIEUCTBUSA BJIEKTPOU3MEPHUTEIIBHOTO npudopa
MarHUTOAJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopusvie padbomul, nPAKMUKYM.

Uccnenoanre MarHuTHOTO MOJISt TOCTOSTHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB (peppOMarHeTUKOB.

HccnenoBanue NeMCTBUS MOCTOSHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3smepenue cuitbl AMmepa.

N3ydenune 3aBUCMMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMU Ha OCHOBE U3MEPEHUS CHIIBI AMIiepa.

Tema 5. Dnekmpomaznumnas UHOYKYUAL.

SIBiieHMEe 2NEKTPOMAarHUTHOW MHAYKUMH. [lOTOK BEKTOpa MAarHUTHOMU
uaaykiuu. OJIC uHAyKIMU. 3aKOH 3JEKTPOMAarHUTHOM HHAykuuu Dapajes.
Buxpesoe anektpuueckoe none. Toku Dyko.

OJIC uHAYyKUMM B TPOBOJHUKE, ABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJIe.

IIpaBuno Jlenna.

NunyktuBHocth. Karymika WHAYKTUBHOCTH B IIE€MM TOCTOSIHHOTO TOKA.
SBnenue camonnaykuu. IC caMOUHIYKIIHUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4Yeckre yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLECCH. HUHAYKIMOHHAS
1€Yb, COJICHOUJ, 3alllUTa OT JEKTPHU3ALUH TEJ MPU ABUKEHUHU B MATHUTHOM MOJIE
3emiu.

Hemoncmpauuu.

Habmronenne SsBIeHUs 3JICKTPOMArHUTHON MHIYKITUH.

Uccnenosanne 3aBucumoctd OJIC UHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHUTHOT'O MOTOKA.

IIpaBuino Jlenna.

[TageHre MarauTa B aIIOMUHUCBOM (METHOM) TpyOe.

SIBeHne caMOMHAYKIUH.

HccnenoBanne 3aBucumoctd D/IC caMOMHIYKIIMM OT CKOPOCTU MU3MEHEHUS
CHJIBI TOKA B IIETIH.

Yuenuueckuit skcnepumenm, nabopamopusvie padbomul, nPAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMAarHUTHOM MHIAYKIIHH.

Onpenenenre NHIYKIIMU BUXPEBOIO MArHUTHOTO TTOJIS.

UccnenoBanue sBIEHUS] CAMOUHIYKIINH.

COopka Moienu JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3znen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIC KOJICOAHMS.



I"apmonnueckue koneOanus. KuHemaTtuueckoe M JUHAMHUYECKOE OIKCAHUE.
DHepreTHYecKoe ONMUCcaHue (3aKOH COXPAHEHUs] MEXaHWYeCKOW dHepruu). BeiBoj
JMHAMMYECKOTO OMMCAaHUs FapMOHMYECKUX KOJIeOaHUIl M3 UX SHEPreTHUYEeCKOro u
KMHEMAaTH4€CKOTO OMKCAaHHUS.

Amvmutyna u ¢asza kojebanuii. CBS3b aMIUTMTYIbI KOJEOAHWN HMCXOMHOU
BEJIMYMHBI C aMIUIUTYJaMU KOJIEOaHHUM €€ CKOPOCTH U YCKOPEHHUS.

Ilepuon u uyactora konebanuii. Ilepmoa ManbiX CBOOOJHBIX KOJIEOAHUM
MaTeMaTudeckoro MastHuka. llepuoa cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasITHUKA.

[TonsiTue o 3aTyxaromux KojaebaHusx. BeiHyKaeHHbIe Konebanus. Pe3oHaHc.
Pe3zonancHass kpuBas. BiusHue 3aTyXaHuss Ha BHUJ PE30HAHCHOW KpPHBOIL.
ABTOKOJIEOaHMS.

TexHu4yeckre yCcTpouCTBA U TEXHOJOTMYECKHUE MPOLIECCHI. METPOHOM, Yachl,
Kayelln, My3bIKaJIbHbI€ HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3anuck K01e0aTeNbHOTO ABMKECHUS.

Habnronenne He3aBUCMMOCTH TMEpUO/ia MalbIX KOleOaHUl rpy3a Ha HUTH OT
AMIUTUTY IbI.

HccnenoBanue 3aTyXarmuX KoaeOaHUi U 3aBUCUMOCTH IIEPHOJIa CBOOOIHBIX
KOJI€0aHHUI OT CONPOTHUBIICHMUS.

HccnenoBanue kojiebaHUM Tpy3a Ha MACCHUBHOM TMpYXHHE C LEJbIO
dbopMHUpOBaHUs MPEACTABICHUHN 00 HI€aTbHON MOJIETU NPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHHMsI SHEPTUU MPU KOJEOAHUSIX Ipy3a Ha MPYKUHE.

UccnenoBanue BRIHYXACHHBIX KOJIEOaHUM.

Ha6nronenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, RPAKMUKYM.

N3mepenue mneprona CBOOOJHBIX KOJI€OAHUI HHUTSHOTO U MPYKUHHOTO
MasTHUKOB.

N3ydenue 3aK0OHOB ABM)KEHHUS TeJa B X0JI€ KOJIeOaHH Ha yIPyroMm MojBece.

N3yueHune ABMKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUH B IPY>KMHHOM MAasTHHKE.

HccnenoBanue yObIBaHUS aMIUIUTY/ bl 3aTyXalOIIUX KOJIEOAHHM.

HccnenoBanue BRIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHubvle Ko1eOAHUA.

KonebarenpHbiit kKOHTYp. CBOOOJHBIE SJIEKTPOMAarHUTHBIC KOJieOaHUS B
ujealbHOM KoisiebaTenbHOM KOHType. ®Dopmyna Tomcona. CBsi3b aMILUIUTYAbI
3apsjia KOHJEHCAaTopa ¢ aMIUTUTYI0M CUIIbI TOKA B KOJIeOATEIbHOM KOHTYPE.

3aK0H COXpaHEHHMs PHEPTUH B UACATBLHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxaromue AIEKTPOMArHUTHBIE KoJIeOaHwUsl. BriHyX1€HHbBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUS.

IlepemeHHbII TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYJHOE U
JeCTByIOIeE 3HAUYEHHWE CHUJIBI TOKAa W HANpSOKEHHs] MpH pa3iudHou (dopme
3aBUCUMOCTH MIEPEMEHHOI'O TOKa OT BPEMEHH.



CunyconanbHblid TEPEMEHHBIM TOK. Pe3ucrop, KOHAEHCATOp M KaTyllka
WHIYKTUBHOCTH B LIENM CHHYCOMAAIBHOIO IIEPEMEHHOIO0 TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpsixeHui.

Wneanpabiii  Tpancpopmarop. IlpomsBoactBo, mepemada u  moTpebdiieHUe
JJIEKTPUYECKOU SJHEPTHH.

OKOJIOTUYECKUE PHUCKU IpU NPOU3BOACTBE JNIEKTpOdHEpruu. KymnpTypa
VCIIOJIb30BAHUS AIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckne yCTpOMCTBA U TEXHOJOTMYECKHUE IPOLIECCHL. DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUHUHU 3JIEKTpOIIepeaay.

Hemoncmpayuu.

CB0OOOAHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTH 4aCTOThI CBOOOHBIX KOJICOAHUI OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcmorpaMMbl 3J1€KTPOMarHUTHBIX KOJIEOAHUH.

I'eneparop He3aTyXalOMUX JIEKTPOMArHUTHBIX KOJIeOaHMIA.

Mopenb 3JIEKTpOMarHuTHOTO FeHepaTopa.

BbIHYX/I€HHbIE CUHYCOUJAIbHBIE KOJICOAHUS.

Pesncrop, KaTymka MHAYKTUBHOCTH M KOHIEHCATOP B LENH IEPEMEHHOTO
TOKA.

Pe3onanc mnpu 1moCIEenOBATENIBHOM COEAWHEHHWHM PE3UCTOPA, KATYLIKH
MHIYKTUBHOCTH Y KOHJIEHCATOPA.

VY cTpoicTBO M IPUHIIUI IEUCTBUS TpaHc(popmaTopa.

Mogenb TMHUY JIEKTPOIEPEAAYUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, nPAKMUKYM.

N3yuenue tpancpopmaropa.

HccnegoBanue mepeMEHHOIO TOKa 4Yepe3 ITOCIEAOBATENBHO COECAUHEHHBIE
KOHJIEHCATOP, KaTyLIKy U PE3UCTOP.

Habnoienue 31eKTpoOMarHUTHOTO pe30HaHCa.

HccnenoBanue paboThl HICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE GOJIHBL.

MexaHnueckue BOJIHBI, YCIOBHsS HMX pacrpoctpaHeHus. llonmepeunsie u
IIPONOJBHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHHs M JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpPa)K€HUE, MPEIOMIICHHUE, MHTepPepeHuus u
nugpakius.

3Byk. Ckopoctb 3ByKa. [ pomkocTs 3Byka. Beicotra ToHa. TemOp 3ByKa.

[ITymOBOE 3arpsi3HEHUE OKPYIKAOLIEN CPEBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B AJIEKTPOMArHMTHOW BOJIHE.

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaX€HHE,  MPEJIOMIICHHUE,
noJisspu3ans, uHTepdepeHIus u udpaxKius.

[IIxkana >J€KTPOMArHUTHBIX BOJIH. [IprMeHEHNE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBsI3U U TeneBuAcHusA. Pannonokanus.



DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEN CPEbI.

TexHnueckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHECHUE. MY3bIKAJIbHbBIC
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBY-neus,
YABTPa3BYKOBas IMArHOCTHUKA B TEXHUKE U MEJIUIMHE.

Hemoncmpayuu.

OO6pazoBaHue u pacIpPOCTPAHEHUE OTIEPEUHBIX U MTPOJIOIBHBIX BOJIH.

Konebiromeecs Te0 Kak HCTOYHHK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.

Habnronenue orpaskeHus U IPEJIOMIICHHUS] MEXaHUYECKUX BOJIH.

Habnronenue nunrepdepeHnu 1 audpakiinu MEXaHUYeCKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION U
4aCTOTOM KOJeOaHUi.

UccnenoBanue CBOWCTB DJEKTPOMArHUTHBIX BOJIH: OTpaXxCHUE,
pesIoMJICHUE, TTOpHU3aIus, UG paxiys, UHTepPEPeHITHS.

Oo6nHapyxeHue nHHPAKPaACHOTO U YIAbTPAhHUOIETOBOTO U3TyICHHM.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, nPAKmMuKym.

N3yuyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMonrHEHHOE paclpoCTpaHEHUE CBETa B OAHOPOAHOU cpene. JIyd csera.
TouyeuHbI UICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue n3oOpaxeHuit B
wiockoM 3epkane. Cdepuueckue 3epkaia.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS cBeTa. AOCOTIOTHBIN MTOKa3aTelb
npenomiieHus. OTHOCUTENbHBIN MTOKa3aTelb npesioMiieHus. [0cTOSHCTBO 4acTOThI
CBETAa U COOTHOIIEHWE JUIMH BOJIH NPHU MEPEX0JEe MOHOXPOMATUYECKOTO CBETA
yepes rpaHully pa3zielia IByX ONTHYECKUX CPEL.

Xon nmydeit B mpusme. J[ucmepcusi cBera. ClOXHBIA cocTaB 0eloro cBera.
[Ber.

[Tonnoe BHyTpeHHEe oTpakeHHe. [IpenenpHbI yroa MoJHOTO BHYTPEHHETO
OTPaXKEHUSI.

CobOuparomie u  pacceuBarouide JuH3bl. ToHkass muH3a. DokycHoe
paccTosiHME U OITUYeCKass CWia TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO
paccTosiHUSI TOHKOM cepuyecKol JIMH3bI OT €€ T'€OMETPUH M OTHOCUTEIBHOTO
MOKa3aTeNs MPEIOMIICHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xon Jiyya, MPOMIEAIIEr0 JIMH3Y MO IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOMN
ontuueckoir ocu. lloctpoeHune wu300pakeHUN TOYKHM M OTpe3Ka MPsSMON B
coOUparoInX ¥ PACCEMBAIOIINX JTUH3aX U UX CUCTEMaX.

OnTtuyeckue mpubopsl. Paspemaromas crnocoOHOCTs. ['1a3 kak omTHyeckas
cucTema.



[Ipenensl MNPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. Wurepdepenmuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcaoBuss HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpeHIITMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. [Ipumepnl Kinaccuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

HMudpakuusa cBera. JudpakimoHHas pem€rka. YCIOBHE HaOII0ICHUS
[JIABHBIX ~MAaKCUMyMOB TP  TAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tosstpu3anus cBera.

TexHu4yeckre yCTPOMCTBA W TEXHOJOTHMYECKHUE IIPOIECChl: OYKH, JyMa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN amnmnapar, MpOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIUOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHHS CBETA.

UccnenoBanue npeioMeHUs CBETA.

HaGnronenue noqHOTo BHYTPEHHETO OTpakeHHs. MoJieb CBETOBO/IA.

UccnenoBanne xoAa CBETOBBIX IYYKOB 4Yepe3 IUIOCKOMApaUICNbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300paK€HUI B TMH3AX.

Mojienn MUKPOCKOIIA, TEJIECKOTIA.

Habntonenue nuntepdepeHunu cpera.

HaOmronenne BETOB TOHKUX IUIEHOK.

Habnronenue nudpakiuu ceera.

N3ydenune nudpakiimOHHON pEIIETKH.

HaGnronenue nudpakiimoHHOTO CIIEKTpa.

HaGnronenue nucnepcuu ceera.

HaGnronenue nonsipuzanuu cBera.

[IpumeHeHue MONSIPOUIOB JIJISl U3YUCHHS] MEXaHUYECKUX HAMPSHKEHUMN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3Mmepenue nokazaresns npeaoMiIeHUs CTeKa.

HccnenoBanne 3aBUCHMOCTH (OKYCHOTO pAcCTOSIHUSL OT BellecTBa (Ha
puMepe KUKUX JTHH3).

N3mepenrie POKyCHOTO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tonyyenune n300paxeHusi B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3BI.

[Tonyyenune n300paxeHusi B CUCTEME U3 JIBYX JIUH3.

KoncTpynpoBaHue Te1eCKOMUYECKUX CUCTEM.

Ha6nronenue nudpaxuuu, nHTEpPEpeHIINH U MOJSIPU3AIUU CBETA.

N3ydenue nossipu3aliy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenune unTephepeHInm J1a3epHOTro N3ITyYCHHS Ha IBYX IETSX.

HaGnronenue nucnepcun.

HaGnronenue n uiccnenoBanue AUQPPaKIMOHHOTO CIIEKTPA.

N3mepenune 1irHbI CBETOBOU BOJIHBI.



[Tonmyyenue criekTpa U3IydeHHUs CBETOAUOA MPHU MOMOIIU JTU(PPaKITMOHHON

PEIETKH.
Pa3nen 6. OcHOBBI cHIeNIUAJILHON TEOPUN OTHOCUTEILHOCTH.
['pannnbpl  NPUMEHHMMOCTM  KJIACCUYECKOM  MeXaHuku.  lloctynaTel

CHeUaIbHON TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan. lIpeoOpazoBanus  Jlopenua.
VYcaoBue npuyMHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeaJIeHue
BPEMEHM U COKpaIllCHUE JJINHBI.

DHEprus U UMIYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C SHEpPruer U UMITYJILCOM PEIISTUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOSI.

TexHuueckne yCTPOWCTBA M TEXHOJOTMYECKHE TMPOIECCh: CITyTHUKOBBIE
NPUEMHUKH, YCKOPUTENU 3aPSIKEHHBIX YaCTHII.

Y4yeHn4eckuit IKCIIEpUMEHT, JIa0OpaTOpHbIE PAOOTHI, MPAKTUKYM.

OmnpenencHre HMIyJbCa W DHEPTUH  PEIATHBUCTCKUX  vactuil (Imo
doTorpadusM TPEKOB 3apsHKSHHBIX YACTHI] B MATHUTHOM TI0JIE).

Pa3znen /. KBanToBasi pusuka.

Tema 1. Kopnyckynaphno-60110601i 0yanusm.

PaBHOBecHOE TerioBoe M3iMydeHue (M3aydeHHe aOCONIOTHO YEPHOTO Tena).
3akoH cMmenienus: Buna. I'nnore3a I[lnanka o kBaHTax.

@DOoTOHBI. DHEPTUS U UMITYJILC (POTOHA.

dotorpdext. OnbiTel A. I'. CtoneroBa. 3akonbl pororddexra. YpaBHeHUe
OiinmreiiHa s pororddexra. «KpacHas rpanuna» Gorosddekra.

JlaBneHnne cBeta (B 4YaCTHOCTH, JIaBJICHHE CBeTa Ha a0OCOJIOTHO
HOTJIOMIAKOIIYI0 M a0CONIIOTHO OTpaXkarolyro moBepxHocTh). Ombitel I1. H.
JleOenena.

BonnoBble cBoricTBa yactul. Bonnsl ne bponnda. [{nuna BonHsl ae bpoins u
pasMepbl 00NacTH JIOKAIM3AIMU  JBWKYIIEWcs dacTtuilbl. KopmyckynspHo-
BOJIHOBOH Jyanu3Mm. Judpakmus 31eKTpOHOB Ha KPUCTAIIIAX.

Crnemmnduka m3mepeHuii B Mukpomupe. COOTHOIICHUS HEONPEACIEHHOCTEN
I'eiizendepra.

TexHuyeckre YCTPONCTBA M TEXHOJOTUYECKHE IIPOILIECCHI: CIEKTPOMETD,
¢doTosnemeHT, (HOTONATUMK, TYHHEIBHBI MHUKpPOCKOIN, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

dotor(PpdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

Hccnenosanne 3akoHOB BHeNIHETo GhoTod¢deKTa.

WccnenoBanne  3aBUCUMOCTH  CONPOTHUBJICHHS]  TOJYIPOBOJHUKOB  OT
OCBELIEHHOCTH.

Ceeronuon.

Conneunas 6atapes.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Hccnenosanue poropesucropa.



N3mepenne nocrosinHoi [Inanka Ha ocHOBe uccienoBanus Gporoaddekra.
HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA YEPE3 CBETOAMO/I OT HAPSIKEHHUS.
Tema 2. @uzuxka amoma.

OnbIThl MO HCCIENOBAaHUIO CcTpoeHus aroma. [limanerapnas mozaenb atroma
Pezepdopna.

[Toctynatel bopa. M3nyueHnue u norionieHue GOTOHOB NpU NEPEXOAE aToMa
C OJIHOTO YPOBHsI SHEPTUHU HA IPYTOM.

Buapl ciexktpoB. CriekTp ypOBHEN SJHEPTUH aTOMA BOJIOPOJA.

CnioHTaHHOE M BBIHYKJICHHOE U3JIyuyeHue cBeTa. Jlazep.

TexHuueckne yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaJIbHbIN
aHanmu3 (CIeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauyuu.

Monens onbita Pezepdopna.

HaGnronenue nHeyaThIX CIIEKTPOB.

Y CTpOUCTBO U JEUCTBHUE CUETUYMKA HOHU3UPYIOIINX YACTHLL.

Onpenenenue JIMHBI BOJHbBI JJa3€PHOTO U3TyUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKyM.

Hablnronenue 1MHeHyaToro CuekTpa.

HccnenoBanue criekTpa pa3pekeHHOTO aTOMAapHOIO BOAOPOAA U U3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Qusuxka amomHo20 A0pa u I1EMEHMAPHBIX YACHUY,.

Hyxnonnas mozens sigpa I'eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
yucno sapa. M3otomsl.

PannoaktuBHOCTh. Aunbda-pacnaa. DNEKTPOHHBIM M TMO3UTPOHHBIA OeTa-
pacnan. ['amma-nu3nyueHue.

3aKOH pPaJMOAKTUBHOrO pacnaga. PaanMoakTUBHBIE H30TONBI B IPUPOE.
CBoiicTBa MOHM3UPYIOLIETO0 HW3Ty4YeHUs. BlHsHuUE pagnMoaKkTUBHOCTH Ha KUBbBIC
opranusmbl. EcrectBenHbIil poH nsnydenus. Jlozumerpusi.

DHeprus CBS3M HYKJIOHOB B siipe. Snepubie cuibl. [{edexT maccsl sapa.

Anepusie peakuuu. Jlenenue u cuHTes saep. AnepHeie peaktopsl. [Ipodiembl
yIOpaBiIsieMOro TEPMOSIICPHOTO CHUHTE3a. ODKOJOTMYECKUE AaCHEKThl Pa3BUTHUS
SIEPHON SHEPTETUKH.

MeToabl perucTpaluy U UCCIAEAOBAHUS SJIEMEHTAPHBIX YaCTHII.

dOyHIaMEHTaJIbHbIE B3aUMOJCHUCTBUA. bapvOHBI, ME30HbI H JIENITOHBI.
[IpencraBnenne o CranaapTHOM Mojenu. KBapk-TiitooHHas MOJI€Nb aJIPOHOB.

®usuka 3a npeaenamu CrtaHaapTHoW Mojenu. TéMHas martepuss U TEMHad
SHEPrusl.

EnuncTBO usnyeckoi KapTUHBI MUpA.

TexHuueckne yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
Bunbcona, siaepHbIi  peakTop, TEPMOSICPHBIA peakTop, aromMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

HccnenoBanue TpekoB 9acTull (10 TOTOBBIM GoTorpadusm).



UccnenoBanue pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue normomienrs 0eTa-4acTull aTFOMUHUEM.

Pa3nen 8. JiieMeHTHI ACTPOHOMMHU U ACTPOPUZUKH.

Otanbl pa3BuTHs actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHUYECKOE 3HAUYCHUE
actpoHoMuu. [IpuMEHHMMOCTh 3aKOHOB (U3UKH 1T OOBSCHEHUS TPHUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonbpl acCTpOHOMHYECKHX ucchenoBaHuii. COBPEMEHHBIE ONTHYECKHUE
TEJIECKOTIbI, PAJANOTENIECKOIbI, BHEATMOC(EepHAast aCTPOHOMHUS.

Bun 3Bé3gnoro Heba. Co3Be3qusi, sipKUe 3BE3MBI, IUIAHETHI, UX BUIUMOE
JIBUKEHHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoJiHLIA U 3BE3.

3BE3/1bI, UX OCHOBHBIEC XapaKTEPUCTUKH. J(MarpaMma «CHeKTpajlibHbINA KIacc —
CBETHUMOCTB». 3BE3/bl TJIaBHOW MOCIIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TJIABHOW MOCJIENOBATEIBLHOCTA. BHYTpeHHEe CTpoeHue
3B&3/1. COBpEMEHHBIE MPECTABICHUSI O MPOUCXOKACHUN U 3BoJoIMU ColHIa U
3BE3. DTanbl )KU3HU 3BE3I.

Mneunsiii [Tyt — Hama [Mamaktuka. [lonoxenue u nBwxenue CoaHua B
lNanaktnke. Tunel ranaktuk. PaguoranakTuky u kBaszapbsl. UEpHBIE ABIPHI B sSApax
TaJaKTHUK.

Bcenennas. Pacmpennie Beenennoit. 3akon Xa06ma. Paz0eranue rajgakTuk.
Teopus bonbioro B3psiBa. PeIMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue nabnooenus.

HaGnronenust 3B€3qHOr0 HEeba HEBOOPYKEHHBIM TJIA30M C HCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIsT ONpeeNIeHUs MOJI0KEeHNs HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy. OCHOBHbIE c03Be3ausi CeBEpHOro MOJyIlapusi U SIpKue
3BE3/IBI.

HabGmronenuss B temeckon JIyHbI, IJIaHET, TYMaHHOCTEM W 3BE3QHBIX
CKOIUIECHUH.

DuU3uYeCKUN NPAKTUKYM.

CnocoObl u3mMepeHus: PU3nUecKux BETUYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U IUGPOBBIX UBMEPUTEIHHBIX TPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC U OTHOCUTEIbHBIE TTOTPEITHOCTH U3MEPEHUN (HU3NYECKUX BEITUYMH.
O1ieHKa TpaHull MOTPEUTHOCTEM.

[IpoBeneHne  KOCBEHHBIX  M3MEPEHMM, MCCICAOBAHUN  3aBUCUMOCTEMN
(U3UYeCKUX BEJIMYMH, MPOBEpKa MPEIOKCHHBIX THMoTe3 (BhIOOp M3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  paszleliax «YUYEHUYECKUH  SKCIEPUMEHT,
nabopaTopHbIe PabOThI, TPAKTUKYMY).

O06o0maroiiee NOBTOPEHHUE.

OO6o001IeHNe U CUCTEMATU3AIMsI COIEPKAHUS pa3/iesioB Kypca «MexaHuKa,
«MomnexynsipHas Gu3nKa U TEPMOJUHAMUKA», «IIEKTpoauHaMuKa», «Komebanus



U BOJHBI», «OCHOBBI CIEHHAIBHON TEOPUH OTHOCHUTENIBHOCTH», «KBaHTOBas
busnka», «IEMEHThl ACTPOHOMHH U aCTPOPUZUKU.

Ponp Qusukn u acTpoHOMHM B DKOHOMHYECKOHM, TEXHOJOTHMYECKOM,
COLIMAJIbHON M ATHYECKOH cepax ACSITeTbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAYECHHUE ONMCATEIBHOU,
CUCTEMATU3HPYIOLIEH,  OOBSICHUTENBHOW W  MNPOTHOCTUYECKOM  (PyHKUHUU
(du3nueckoi Teopuu, poiib (PU3MIECKON TEOpUH B (OPMUPOBAHUU MPEICTABICHUIN
0 (U3HYECKOW KapTHHE MUpPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJIE.

Me:xxnpeaMeTHbIE CBSA3H.

N3yuenne «kypca ¢usuku yrioyonénHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YYETOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBS3€H € KypcaMu
MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmnsle nOHAMUA, C6A3AHHbBIE C UYUEHUEM MEMOO08 HAYUHO20
NnO3HAHUA. SIBICHUE, Hay4YHbIH (akT, TUIOTe3a, (pU3MYecKas BEJIMYUHA, 3aKOH,
Teopusi, HaONIOJCHHUE, ODKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, HU3MEpPEHHE,
MOTPELIHOCTH U3MEPEHHM, N3MEPUTENbHBIE TPUOOPHI, IU(poBast 1abopaTopusl.

Mamemamuka. pelieHWE CUCTEMBl YpaBHEHUW. TpPUrOHOMETPHYECKHE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1I€CTBO. BEKTOpPBI M MX MPOEKIMU HA OCU KOOPJMHAT, CJIOKEHHUE BEKTOPOB.
[TpousBoaHble 37eMEHTAapHBIX (QyHKUMU. [Ipu3Haku 1omOOMS TPEYroNbHUKOB,
onpeeneHue MIOMAaaN MIIOCKUX PUryp u o0bEma Tell.

Buonozusa: >nexkrpuyeckue SBICHUS B JKUBOM MpuUpoje, KoJjieOaTelbHbIE
JBIDKEHUS B JKMBOW IPHUPOJE, DOKOJOTMYECKHE PHUCKM TIPHU IPOU3BOJCTBE
JJNIEKTPOIHEPTHH,  AIEKTPOMAarHUTHOE  3arpsA3HEHUE  OKpYXKaroLled  cpensl,
yJIBTPa3BYKOBasl JMAarHOCTMKAa B MEIWLMHE, OINTHYECKHE SBICHUS B JKUBOU
IpUpOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUA KPHUCTAUIMYECKOM PpEHIETKH, CHEKTPaJIbHBIN
aHaJIN3.

T'eocpagpua: marHuTHbIE TONIOCA 3€MJIM, 3aJ€KH MarHUTHBIX PYZ,
(doToChEMKA 3eMHOI MOBEPXHOCTH, cericMorpad.

Texnonocusn. TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoJABUTaTENb SIKOOM, TeHepaTop MEPEMEHHOrO0 TOKAa, WHIYKUHWOHHAs TMeyb,
JVMHUU 3JIEKTpONepeiay, 3JIeKTPOIBUraTelb, pajgap, paiuonpuéMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBYU-meub, yIbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKLNOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEYHas OaTapesi, CIIyTHUKOBBIE
NPUEMHHUKH, SIEPHAS SJHEPreTUKA U DKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHA.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS Y4eOHOro mpenmera «Du3nka»
JIOJKHBI OTpakaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOIIUXCs PYKOBOJICTBOBATHCS
c(hOpMUpPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIACHUM, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOIO
ONBITA U ONbITA AEITEIBHOCTH B MPOIECCE pPeai3alli OCHOBHBIX HAIpPaBJICHUM
BOCIUTATENIBHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

IPaKAAHCKOI0 BOCIIMTAHMA!

e C(OpMUPOBAHHOCTh  TpaXXJAHCKOM  MO3UIMM  OOYYAIOMIErocss  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA,;

e TMPUHATHE TPAAUIIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JIESTEIBHOCTh B HHTEPECAX IPAXKIAHCKOTO
oOmiecTBa, y4yacTBOBaTb B CaMOYMpaBICHHUH B 00pa3oBaTeIbHOMN
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTh C  COLMAIBHBIMU  HWHCTUTYTAMH B
COOTBETCTBHHM C UX PYHKIMSIMU U HA3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTAapHOH M BOJIOHTEPCKOU JIESITEIbHOCTH.

NMAaTPUOTHYECKOT0O BOCIIUTAHMS!

e chOpPMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOHU UJICHTUYHOCTH,
[IaTPUOTU3MA,

e IICHHOCTHOE OTHOIIEHHE K T'OCYJAapCTBEHHBIM CHMBOJIaM, JOCTHKECHUAM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

e CIIOCOOHOCTH OIICHUBATH CUTYAIlMIO M TMPHUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI M LIEHHOCTH, B TOM
YHUCJIE B AEATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JUYHOTO BKJIa/a B IOCTPOCHHUE YCTOMUMUBOTO OYIyIIETO.

3CTETHYECKOr0 BOCITMTAHUSA!

e OCTETHUYECKOE OTHOLICHHWE K MHPY, BKIIOYAg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIEr0 PU3NUECKON HAyKe.

TPYAOBOT0 BOCIIMTAHMS:

e HHTEpEC K pa3nuyHbIM chepaM MpopecCHOHAIBHON AESTENbHOCTH, B TOM
YHClie CBSI3aHHBIM C (U3UKOM M TEXHUKOM, YMEHHE COBEpIIaTh
OCO3HaHHBIN BbIOOP OyayIiel mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE
YKAU3HCHHBIE IJIaHBI;



TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO B
obnactu GU3HKU HA IPOTSHKEHUN BCEH KU3HH.

IKOJOTHYE€CKOIro BOCIIUTAHUS .

c(OPMUPOBAHHOCTH IKOJIOTUYECKON KYyJbTYpbl, OCO3HAHUE TI00aIHLHOTO
XapakTepa KOJOTMYECKHUX MPOoOIeM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JICMCTBUM B OKPYXKAIOIIECH Cpele Ha
OCHOBE 3HaHUS LEJe yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBA,;

pacUIMpEeHHUE ONbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HUKeE.

IHEHHOCTH HAYYHOI'0 MO3HAHUA.

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NYECKON HAYKH,

OCO3HAaHHME IEHHOCTH HAy4YHOW AESATEIbHOCTH, FOTOBHOCTh B MpOLECCE
U3y4deHUs (PU3MKH OCYIIECTBISATh MPOEKTHYI0O M HCCIEA0BATEIbCKYIO
NEATEeNIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
Ba3oBble Jjoruueckue A1eicTBUA:

caMoCTOsITeNNbHO  (OPMYJIUPOBATh M aKTyaJlM3UpOBaTh Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpEACTATh IIeNIM ACSITEIbHOCTH, 3a7aBaTh MapaMeTpbl U KPUTEPUU HUX
JOCTUKCHHSI;

BBISIBJISITH  3aKOHOMEPHOCTH M TMPOTHUBOPEUYUS B PacCcMaTPUBAEMBIX
$U3NIECKUX SABICHUSX;

pa3pabaTbIBaTh IUIAH pelIeHHs TPOoOIeMbl ¢ YUETOM aHaIN3a UMEIOIIUXCS
MaTepHalbHBbIX U HeMaTepHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBHI B JIEATEIBHOCTb, OLIEHUBAaTh COOTBETCTBHE
pEe3yJIbTAaTOB LIEJISIM, OLIEHUBATh PUCKH MOCIECTBUN 1€ATEIbHOCTH;
KOOPAMHUPOBATb U BBIMNOJHATH pabOTy B  YCIOBHUSX pPEaJbHOTO,
BUPTYaJIbHOI'O U KOMOWHHUPOBAHHOTO B3aUMO/IEUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHNUHN KU3HEHHBIX MPOOIIEM.

ba3oBble HCCJIeA0BaATCIBCKUE I[eﬁCTBHH:

BJIaJIETh HAYYHOU TEPMUHOJIOTUEH, KIIOUEBBIMHU MOHATUSIMU U METOAaMU
(bu3HYECKON HayKH;

BJIaJIETh ~ HaBBIKAMH  Y4EOHO-HCCJIEIOBATEILCKOM W MPOEKTHOMU
NEATeIbHOCTY B 00JIaCTM (PU3HKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbLHOMY TIOMCKY METOJOB peIIeHUs 3adad  (PU3UIECKOTo
COJICpKaHMs, IPUMEHECHHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

BJIQJIETh BHWJAAMHU JACSATEILHOCTH II0 TOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEpIIPETAllUN, IPeOoOPa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalldsX, B TOM YHCJIIC TPH CO3JIaHUM yYEeOHBIX MPOEKTOB B 00JACTH
bu3uKH;



BBISIBIAITh NPUYMHHO-CJICJCTBEHHBIE CBSI3M M AKTyaJIU3WpOBaTh 3ajady,
BBIBUIaTh TUIOTE3y €€ peleHus, HaXOAUTb apryMEHThl  JUIS
JIOKA3aTeJbCTBA CBOMX YTBEPXKICHHM, 3a/JaBaTh NapamMeTpbl U KPUTEPUU
pelIeHus;

aHAJIM3UPOBATh IOJYYEHHBIE B XOJ€ pELICHUS 3aJadyd pPe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTD, POTHO3UPOBATh H3MEHEHNUE B
HOBBIX YCIIOBHUSIX;

CTaBUTh M (OPMYJIUPOBATH COOCTBEHHbIE 3aJaud B 00pa30BATEIbHOMN
JEeSATENbHOCTH, B TOM YHCIIE IPU U3yUYEeHUU (DU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYalUsIM, OLIEHUBATH MPUOOPETEHHBIN OIBIT;
yMETb MEPEHOCUTh 3HAHMS 10 (U3MKE B MPAKTUYECKYIO 00JIacTh
KU3HEAESITEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTeH;
BBIJIBUT'aTh HOBBIE UJIEH, NIPEUIaraTh OPUTrMHAIbHBIE TOAXObI U PELLICHHUS;
CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIINE albTepHATUBHBIC PEILICHUS.

Pabora ¢ nndopmanmueii:

BJIa/Ie€Th HABBIKAMU MOJydeHUs MH(pOpMaluu (PU3HUECKOTO COJEp KaHUs
U3 HWCTOYHHKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISITH MOHUCK,
aHaJIM3, CHUCTEMATHU3ALMI0 M HHTEPHPETALMI0 HHPOPMALMH Pa3IUdHbIX
BUJIOB U ()OPM TMPEACTABICHHUS,;

OLICHUBATh JOCTOBEPHOCTh HH(POPMALINH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUA B  PEHIEHUM KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX H
OpraHU3allMOHHBIX 3aJlad C COOJI0JIeHHEeM TpeOOBaHUN HPrOHOMUKH,
TEXHUKA O€30MaCHOCTH, TUTHEHBI, PECypcoCcOepeKeHus, TMPaBOBBIX U
TUYECKUX HOPM, HOPM UH(GOPMAIIMOHHON O€301aCHOCTH;

CO3/71aBaTh TEKCThl (PU3MYECKOTO COJIEP)KAHMS B PA3IMYHBIX (opMarax C
y4€TOM Ha3zHaueHuss WHGOpPMAIMM U TEJICBOM ayJauTOpPUH, BBIOMpas
ONTHUMAJIbHYIO (OPMY MPECTABICHUS U BU3YaTU3AIIHH.

KOMMYHI/IKaTI/IBH])Ie YHUBEPCAJIbHbIC yqeﬁmﬂe JIeCTBUA.

OCYHIECTBIISITh OOIIEHHE Ha Yypokax (U3UKK W BO BHEYPOUHOU
JeSITeNIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMii W CMSr4arh
KOH(DJTUKTHI,

pa3BEPHYTO W JIOTMYHO HM3JIaraTh CBOIO TOYKY 3PEHHsI C MCIOIh30BAaHHUEM
SI3BIKOBBIX CPEJICTB,;

INOHMMaTh ¥ HCHOJNb30BaThb  INPEUMYILIECTBA  KOMAHIHOM U
VH/IUBUIYAJIbHON paboThI;

BbIOMpaTh TEMATHUKy U METOJIbl COBMECTHBIX ACUCTBUN C y4€TOM OOLIMX
MHTEPECOB U BOZMOXKHOCTEHN KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh I€JIW COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUS 1O €€ JOCTHKEHMIO. COCTaBJIATh IUIaH



JENUCTBUHN, pacIpeesiTh POJId C Y4ETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3yiabTaThl COBMECTHOM paOOTHI;

OLICHMBATh KAayeCTBO CBOETO BKJIAJa M KaXXJIOr0 YYaCTHUKA KOMaHJIbl B
00IIMIi pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

MpejiaraTb HOBBIE NPOEKTHI, OLUECHUBATH HMAEHU C IMO3ULIHUU HOBU3HHI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYHIIECTBJISITh TMO3UTHUBHOE CTPATETMYECKOE TMOBEICHUE B PA3IUYHBIX
CUTyallusX, MNPOSABJISATH  TBOPUECTBO U BooOpaxkeHue,  OBITh
MHUIMATUBHBIM.

PeryjisiTuBHbBIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
Camoopranusanus:

CaMOCTOATENIBHO ~ OCYIIECTBJIATh  ITO3HABATEJIBHYIO  JIEATEIBHOCTh B
oOnactTu (U3MKK UM AaCTPOHOMHH, BBISBIATH MNPOOJEMBI, CTaBUTh U
dbopMyIHpoBaTh COOCTBEHHBIE 33/1aUH;

CaMOCTOATENIBHO COCTABJIAITh IUIAH PEIIEHUS PACUETHBIX M KAUYE€CTBEHHBIX
3a/1a4, TUIaH BBIMIOJHEHHS MPAKTUYECKOW pabOThI C y4ETOM HMMEIOIIUXCS
pECYpCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUMH;

JABaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclMpATh paMKUM  y4yeOHOro MpeAMEeTa Ha OCHOBE  JIMYHBIX
IIPEATIOYTEHU;

JienaTh OCO3HAHHBIM BBIOOp, ApryMEHTHpPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT;

CHoco0CTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IPYAULMH B 001acTu
(U3MKH, TMOCTOSSHHO MNOBBILIATH CBOM 00pa30BaTEIbHBIN M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOJIL, AMOIHUOHAJIbHBbIN NHTE/JIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B AEATEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

BIIQJICTh HABBIKAMH II03HABATEIIPHOM pedIeKcMM KaK OCO3HAHUS
COBEPIIAEMBIX JICMCTBUM U MBICIUTEIIBHBIX MNPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAHUIA;

UCIIONb30BaTh MPUEMBI pedleKCUU JJii OLEHKUW CHUTYalud, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OIICHUBAaTh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEIICHUSA IO HX
CHMIKEHUIO,

MPUHUMATh MOTHBBI M APryMEHTHI JIPYTUX TP aHAJIU3E PE3YJIbTaTOB
JIeATSIILHOCTH,

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA;

MPUHMMATh MOTHBBI M apryMEHThl JAPYTHX IPU aHAIHW3E PE3YJIHTATOB
JICITEIbHOCTH,

MPU3HABATh CBOE MPaBO U MPABO APYTHX HA OMIUOKH.



B mporecce H0CTMKEHUS JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHS IPOrPaMMBI TIO
dbu3uke IS ypPOBHS CpeIHEro oOmero ooOpa3oBaHus Yy OOyYarolIuxcs

COBEPILICHCTBYETCS HMOIIMOHAIbHBIH UHTEJICKT, IIPEAOIararoI i
c(hOpMHUPOBAHHOCTb.
e CaMOCO3HAHWsSA,  BKJIIOYAIOMIETO  CIIOCOOHOCTH  TOHMMATh  CBOE

AMOLIMOHAJILHOE COCTOSIHUE, BUAETh HANPABICHUS Pa3BUTHS COOCTBEHHOMN
AMOLIMOHAIILHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOpETYJIMPOBAHUS, BKIIOUYAIOIIET0 CAMOKOHTPOJb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHHUE, CIOCOOHOCTh aJalTUPOBATBHCS K
HMOILIMOHAJILHBIM W3MEHEHUSIM U MPOSBIATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBALIMH, BKIIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LIEIU
U yCIleXy, ONTUMH3M, UHUIUAaTUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOIS U3
CBOUX BO3MOKHOCTEH,

OSMMATHUH, BKIIOYAIONIEH CHOCOOHOCTh IMOHMMATh 3MOIMOHAJILHOE
COCTOSIHME JPYTIHX, YYHUTBIBaTh €ro IpH OCYIIECTBICHUU OOIICHMUS,
CIIOCOOHOCTB K COUYBCTBHIO M COIEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTH  BBICTPaMBATH
OTHOLIEHUSI C JPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HMHTEPEC U
paspeiiatb KOH(IUKTHI.

IMPEAMETHDBIE PE3VYJIbTATEI

K xoniy obyuenuss B 10 knacce mpenMeTHble pe3ynbTaThl HA YTyOJIEHHOM
YPOBHE JOJIKHBI OTPa)KaTh CPOPMUPOBAHHOCTh Y OOYYAIOIIUXCS YMEHHUIA:

MOHUMAaTh POJb (U3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYCCKOM,
DKOJIOTHYECKOM, COITMAIBHOW M OTHYECKOH cdepax esaTeIbHOCTH
4eJioBeKa, POJjb U MECTO (U3HKU B COBPEMEHHON HAy4YHOW KapTHHE MHUPA,
3HAUYEHHUE OIMCATEIbHON, CHUCTEeMAaTU3UPYIOLIeH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUHM —  MEXaHUKH,
MOJICKYJIIPHOW (PU3UKU M TEPMOJAMHAMHUKHU, POJb (U3MYECKON TEOPHH B
dbopMHUPOBAHUY TIPEACTABICHHUH O (PU3UIECKON KapTHHE MHPA;

pasnuyaTh YCIOBUS TPUMEHUMOCTH MOJENe (QU3NYecKux Ten u
IPOIECCOB  (SBJICHUI): WHEpIHMAIbHAs CHCTeMa OTcuY€Ta, aOCOJIOTHO
TBEPIOE TENO, MaTepualibHas TOYKa, PAaBHOYCKOPEHHOE IBIKEHUE,
cBOOOAHOE majeHue, alcomoTHO yrpyras aedopmaius, abCOTOTHO
ynpyroe u abCOTIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIN Ta3a, KUIKOCTH
U TBEpIOro (KPUCTAUIMYECKOTO) Tejia, MaeadbHbI ra3, TOUYCUHBIN 3apsj,
OJTHOPOJTHOE DJIEKTPUUYECKOE TIOJIC;

pasiauuath yCJIOBUsA (IpaHHUIbI, O0JIACTH) MPUMEHUMOCTH (U3HYSCKUX
3aKOHOB, TTOHMUMAaTh BCEOOHIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTD HCIIOJIH30BAHUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh W OOBSACHATH MEXAHUYECKHE IIPOIECChl W  SIBJICHUSA,
UCIIOJIb3YS1 OCHOBHBIC ITOJIOKEHHS M 3aKOHBI MEXaHUKH (OTHOCHTEIHLHOCTD
MEXaHHYECKOTO JBIKCHHUS, (POPMyJIbl KHHEMAaTHKH PaBHOYCKOPESHHOI'O
JIBIDKCHUS, IpeoOpa3oBaHus [ammies Ui CKOPOCTH W IEPEMCIICHHS,
3akOoHbl HbIOTOHA, TPUHIMII OTHOCHUTENBHOCTH ['amuiies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHCHUSI UMITYJIbCA U MEXAaHUYECKOU
SHEPTUH, CBSI3b PAOOTHI CUJIBI C MU3MEHEHUEM MEXaHUYECKOW DHEpPruu,
YCIIOBUSL paBHOBeCHs TBEPAOrO Tejla), IPH OSTOM HCIIOJIbH30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii [ anumnes, BToporo
U TpEeThero 3akoHOB HBIOTOHA, 3aKOHOB COXpPAHEHUsS HUMIyJIbCa U
MEXaHUYECKOM IHEPIuH, 3aKOHAa BCEMUPHOIO TATOTEHUS,

aHAJIM3UPOBATH U OOBSICHATH TEIUIOBBIC MPOILIECCHI M SABJICHUSI, UCIIOIB3YS
ocHoBHble monoxkeHuss MKT wu 3akoHbl MoyekynsapHOW (u3ukKu U
TEPMOAMHAMHMKH (CBSI3b  JaBICHHUS HICAIBHOTO Ta3a CO CpeaHEH
KUHETUYECKOW HSHEPrued TEIJIOBOrO JIBMIKCHUS W KOHIIEHTPAIUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPHl BEIIECTBA CO CPEIAHEH KHUHETUYECKOU
SHEPryeu TEMIOBOIO JBMKECHUS €r0 YacCTHILl, CBA3b JIABJICHUS UICATBHOTO
raza ¢ KOHLEHTpalUWEeW MOJEKYJl M €ro TeMIepaTypou, ypaBHEHUE
MenneneeBa—Knamnepona, TMepBbI 3aKOH TEPMOAWHAMMKH, 3aKOH
COXPAaHEHHUs SHEPTrUU B TEIUIOBBIX IpOIEccax), MPU TOM HCIOJIb30BaTh
MaTeMaTHYECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHUS
MIPUMEHUMOCTH ypaBHeHUA MeHeneeBa—KnanelpoHa;

aHAJTM3UPOBATh W OOBSACHATH DJEKTPUUECKUE SIBJICHUS, HCIOJIb3YS
OCHOBHBIE IOJIOXKCHHSI M 3aKOHBI JJIEKTPOJMHAMUKU (3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa, 3aKOH KyioHa, IMOTEHIIMATBLHOCTD
AJIEKTPOCTATUYECKOTO TI0JIsl, IMPUHIUN CYNEPHO3UINN BJICKTPUUYECKUX
MOJICH, TIPU 3TOM YyKa3biBas yCJIOBHUS NMPUMEHUMOCTH 3akoHa KyroHa, a
TaK)K€ MPAKTUYECKU BAXKHbIE COOTHOIICHMS: 3aKOHbI OMa IJid y4dacTka
HeNu W JUI1 3aMKHYTOM JJIEKTPUYECKOW wnenu, 3akoH Jlxoymsa—JIenna,
npaswia Kupxroda, 3akonsr Dapajes U1 SIEKTPOIIN3a);

ONUCKHIBATh (PU3MUECKHE MPOIECCHl U SIBJICHMS, HUCIOJIb3YS BEIIMYUHBIL:
MEPEMENIEHNUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CHJIbl, JaBJICHWE, TOTCHUHUAIbHASA DJHEPrusi, KUHETUYECKas
SHEPrusi, MEXaHWuecKas SHEprus, padoTa CHUJIbI, IIEHTPOCTPEMUTEIIHHOE
YCKOpEHHUE, Cuiia TKECTH, CHia yIOPYroCTH, CUJla TPEHUS, MOIIHOCTb,
DHEPTHs B3aMMOJCUCTBUS Teida ¢ 3eMiIEd BOMM3U €€ TMOBEPXHOCTH,
PHEPTHs ynpyrol aedopMmalid MPYXKUHBI, KOJIUYECTBO TEILIOTHI,
aOCoJIIOTHAsI TeMmIepaTypa Teja, padoTa B TEPMOJIWHAMHKE, BHYTPCHHSS
DHEPTHS HJICAIBHOTO OJHOATOMHOTO rasza, paboTa HJIealbHOI0 Ta3a,
OTHOCHUTEJIbHAsT BJIAXHOCTh Bo3ayxa, KIIJI wmeanbHOro TemioBOro
JIBUTATEJIS; DIEKTPUUECKOE T0JI€, HAMPSHKEHHOCTD 3JIEKTPUUECKOTO OIS,
HanpspDKEHHOCTh TOJIE TOYEYHOrO 3apsja WIM 3apsDKEHHOrO Iapa B



BAKYYyME M B JUAJEKTPUKE, IOTEHIMAN 3JIEKTPOCTATUYECKOro MOJIs,
pa3HOCTh  MOTEHIMAJOB,  BJEKTPOJABMXKYIIAs CUJa, CcWia TOKa,
HaIpsDKEHWE, MOIIHOCTh TOKa, »JJEKTpUuYecKkass €EMKOCTh IIJIOCKOIO
KOHJICHCATOpa, COMPOTUBIICHHE yYacTKa LENH C TMOCIEIOBATEIbHBIM U
napajuiesIbHbIM COEUHEHUEM PE3UCTOPOB, YHEPTHUSI FIEKTPUUECKOTO MO
KOHJIEHCATOpa,;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUd  (PU3MYECKUX  SBJICHHIA:
MEXaHUYECKOE JIBUKEHWE, TEIJIOBOE JBHIXKEHHE 4YaCTUI[ BEIIECTBA,
TEIJIOBOE paBHOBecHEe, OPOYHOBCKOE JIBUkKeHUEe, nuddy3us, UcIapeHue,
KUIIEHUE U KOHJIEHCAIIMS, TIJIaBJICHUE U KpUCTAIUIU3AIMs, HAIIPaBJIECHHOCTh
TEIIONEepeAauy, IEKTPU3aLUs TeJl, SKBUIMOTECHIIMAIBHOCTh MOBEPXHOCTH
3apsHKEHHOTO MTPOBOJAHUKA;

MPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHON (PU3UUYECKON BEJIMYUHBI OT
IpyrO €  HCHOJIb30BAHUEM  IMPSAMBIX  H3MEPEHUHM, IIpU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpOBaTh pe3yJbTaThl MMOJTYyYEHHON
3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BHAEC TpadUKOB C Yy4ETOM
a0COJIFOTHBIX MOTPENTHOCTEN U3MEPEHUN, IeJIaTh BBIBOBI MO pe3ysibTaTaM
UCCIICIOBAHUS,

MPOBOJUTh KOCBEHHBIE H3MEpeHUs] (U3UYECKUX BEIUYUH, MPU STOM
BBHIOMpaTh ONTUMAJIbHBIA METOJ W3MEPEHUs, OIICHUBATh AOCOJIOTHBIC U
OTHOCHUTEJIbHBIE OTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUN;
MPOBOJIUTH OMBITHI MO MPOBEPKE MPEIOKEHHONW TUIOTE3bI: TIIaHUPOBATh
AKCTIIEPUMEHT, COOUPATh AKCIEPUMEHTAIBLHYIO YCTAHOBKY, aHAJIU3UPOBATh
MOJIyYEHHBIE PE3YyJbTaTbl U JI€NIaThb BBIBOA O CTaTyCce€ NPEMAJIOKECHHOU
TUIIOTE3HI,

coOmro1aTh MpaBuia 6€30MacHOro Tpyaa MpU MPOBEICHUHU UCCIEIOBAaHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, TMpPaKTUKymMa ©  y4eOHo-
UCCIIEIOBATENbLCKOM M TPOEKTHOW JEATEIbHOCTH C UCIOJIb30BaHUEM
U3MEPUTEITHHBIX YCTPOUCTB U TabOpaTOpHOTO 000PYAOBAHNS,

pemarb pacy€THbIE 3aJa4d C SBHO 3aJaHHOW M HESBHO 3aJ1aHHOU
bu3rYecKoil MOJENBI0. Ha OCHOBAHWH aHAIN3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3Mueckod MojenH, OTBedaroleld TpeOOBaHMUSIM 3a/auu,
OPUMEHSTh  (POPMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTHU M  IOCTYJIAThl
bU3UYECKUX TEOpUM MNpHU HCIOJb30BAHUM MATEMaTUYECKUX METOJI0B
pelieHus 3a/1a4, MPOBOJUTh Pacu€Thl HA OCHOBAHUM UMEIOIINXCS JAHHBIX,
aHAJIM3UPOBATh PE3yJIbTaThl U KOPPEKTHUPOBATH METOJABI PEIICHUS C
Y4ETOM MOJYYEHHBIX PE3YJIbTATOB;

pemiaTh KadecTBEHHbIE 3ajaud, TpeOyloliue MpUMEHEHUs 3HaHWM U3
Pa3HBIX pa3lieloB Kypca GU3MKH, a TAaKKe MHTETpalliy 3HAHUN U3 APYTHX
NPEAMETOB €CTECTBEHHO-HAYYHOTO IMKIIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PacCyXJICHUI ¢ ONOPON Ha U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
1 (pU3UUYECKUE SBIICHHUS,



UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS I OOBSICHEHHS OCHOBHBIX
OPUHITUTIOB PabOThl M3MEPUTEIHHBIX MPUOOPOB, TEXHHUECKUX YCTPOMCTB
Y TEXHOJOTUYECKUX TIPOIIECCOB,;

NPUBOJUTHh TPUMEPHI BKIAJa POCCHUCKUX M 3apyOeKHBIX YUIEHBIX-
($U3MKOB B pa3BUTHE HAyKH, B OOBIACHEHHE MPOIECCOB OKPYKAIOIIErO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OIEHUBATH TOCIEACTBHUS OBITOBOM M MTPOU3BOJACTBEHHOM
NESATETHPHOCTH YEJIOBEKa, CBS3aHHOM C (U3HYECKUMH TIPOIECCaMH, C
MO3UIINI HKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHaILHOM
PUPOOIIOIL30BaHUH, & TAKKE Pa3yMHOM HCIIOJIb30BAHMH JIOCTHKCHUHN
HAyKd W TEXHOJOTUW JUIsl JajJbHEHIIEro pa3BUTHUS YEJIOBEUYECKOrO
oOrrecTna;

NPUMEHSTh pa3IuyHble CrocoObl paboThl ¢ MHboOpMaIlel (hU3nIecKoro
colepKaHUsI C UCIOJIb30BAHUEM COBPEMEHHBIX HH(MOPMAIIMOHHBIX
TEXHOJIOTUM, TIPU 3TOM HCIOJB30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHbBIE
TEXHOJIOTUM IS TIOMCKA, TEpepadOTKU W TPEAbSIBICHUS Y4YEOHOU U
HAYYHO-TIOMYJISIPHOU WH(MOPMAIUH, CTPYKTYPUPOBAHUS U HHTEPIIPETAITUU
nHOpMAINH, TONYYECHHOW W3 pPa3IUYHBIX HMCTOYHUKOB, KPUTHUYCCKU
aHATM3UPOBATh  TOJNIydaeMyr  WH(poOpmaruio W OICHUBaTh e
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMCIOIIUXCSI 3HAHWH, TaK M HA OCHOBE
aHaJM3a UICTOYHUKA UHPOpMaLUY;

TIPOSIBJIATH OpraHU3aIMOHHBIC u II03HABATEIbHBIC yMEHUS
CaMOCTOSATEIILHOTO  NMPUOOPETCHUS  HOBBIX 3HAHMK B  IMPOIECCE
BBITIOJIHEHHUS MMPOCKTHBIX U y4eOHO-UCCIIEIOBATEIbCKUX padoT;

paboTaTth B TpYIIE C MCHOJHEHWEM pa3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAIIMOHATBEHO PACTIPEACNISTh IeATeIbHOCTh
B HECTaHJAPTHBIX CUTYalMsIX, aJ€KBAaTHO OIIEHWBATH BKJIAJ KaXJOTO U3
YYaCTHUKOB TPYTIIBI B PEIICHUE paCCMAaTPUBAEMON TTPOOIIEMBI;

MPOSIBJISITH MOTUBAIIMIO K Oyayiei mpodeccuoHaabHOM AesATeIbHOCTH 110
CHEUATBHOCTIM (PU3HKO-TEXHUIECKOTO TTPO(HIIS.

K xonmy obOyuenus B 11 knacce mpenMeTHbIE pe3ynbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTPaxaTh c(POPMHPOBAHHOCT Yy O0YUAIOIINUXCS YMEHUI:

MOHUMAaTh POJb (U3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHOW M 3TUYECKOU cepax AeaTeTbHOCTH YeJIOBEeKa, POJIb U MECTO
GU3NKKN B COBPEMEHHOW HAYYHOW KapTHHE MHpA, POJIb aCTPOHOMHUU B
MPAKTUYCCKON  JIEATEIbHOCTH YeJOBEKa W  JaJIbHCHWIIEM Hay4JHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE ONUCATEIBHOM, CHCTEMAaTU3UPYIOLIEH,
O0OBSICHUTEILHON W TMPOTHOCTHYECKON (yHKIUN (u3nueckorl Teopum —
AIIEKTPOJUHAMUKH, CIECIMATIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
busuku, pons pusmdyeckoil Teopun B GOPMHUPOBAHUHU TMPEACTABICHHUI O
bu3nUecKoil KapTUHE MHUPaA, MECTO (HU3UYECKON KapTHHBI MHUpa B OOIIEM
PSTy COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX MPEJCTABICHHUI O IPUPOJIE;



pa3iauyuaTh YCJIOBHMS NPUMEHMMOCTH Mojenell (QU3MYecKuX Ten W
NpOIECCOB  (SIBJICHHH): OJHOPOTHOE JJIEKTPHUECKOE W  OJHOPOJHOE
MarHuTHOE MOJIs, TApMOHUYECKUE KOJeOaHus, MaTeMaTUYeCKUI MasTHUK,
UICATbHBIA TMPY>KUHHBIA MasTHUK, TAPMOHUYECKHE BOJHBI, HACATbHBIN
Kosie0aTeNbHBIN KOHTYp, TOHKasl TUH3a, MOJIeJIell aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIENH CBETA,;

paznmyare ycioBusl (TpaHuIBl, 007acTH) TPUMEHHUMOCTH (PH3MUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMU XapakTep (PpyHIaMEHTaIbHBIX 3aKOHOB U
OTPAaHMYEHHOCTH UCTIOIB30BAHUS YaCTHBIX 3aKOHOB,

aHAIM3UPOBATh U OOBSACHATH DJCKTPOMArHUTHBIC TPOIECCHl W SBICHHS,
UCIOJIb3Ysl OCHOBHBIC TIIOJOXKEHUS M 3aKOHBI JJIEKTPOJUHAMUKH U
CHCHUATBHON  TEOPUH  OTHOCUTEIBHOCTH  (3aKOH  COXpaHCHHUS
JIEKTPUUECKOro  3apsiga, cuia Awmrmepa, cwia JlopeHia, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuMH, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHJIYKIIMM B D3JEMEHTE JJIEKTPUYECKOM 1eMu CcO CKOPOCThIO
U3MEHEHUS  CWJIbl  TOKa,  TOCTyJaThl  CHEIHUAIbHON  Teopuu
OTHOCHUTEILHOCTH DUHINTEIHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIC MPOIIECCHI U SIBICHUS, UCIIOIb3YS
NOJIOXKEeHHUsT  KBaHTOBOW  ¢u3uku  (ypaBHeHHME  OHWHINTEHHA  UIA
dotoaddexra, mnepBbli W BTOpOM mocTydarsl bopa, mOpUHIMI
COOTHOIIIEHUsS] HeomnpeaenéHHocTer ['eifsenOepra, 3aKOHBI COXPaHEHUS
3apsI0BOTO MU MAacCOBOTO YHWCEN M SHEPTUU B SACPHBIX PEAKIUAX, 3aKOH
pPaJMOaKTUBHOT'O pacrajia);

OMUCHIBATh (PU3UYECKHUE MPOILIECCHl U SIBJICHUS, HMCIOJb3YysS BEIUYUHBI:
HANPsHKEHHOCTD JIEKTPUYECKOTO TOJIS, MOTEHIMAN 3JIEKTPOCTATHIYECKOTO
MOJII, Pa3HOCTh TOTEHIUANIOB, OJJIEKTPOJABIDKYIIAS CHUIa, WHIYKIUS
MarHUTHOTO TMOJI, MarHUTHBIA MOTOK, cujla AMIiepa, HUHIYKTUBHOCTD,
AIIEKTPOJIBIKYIAsl CHJIa CAMOMHAYKLIMH, BSHEPryus MarHuTHOTO IOJis
IPOBOJHUKA C TOKOM, PEISTUBUCTCKUN MMITYyJIbC, MOJHAs DJHEPIus,
SHEpPrusi TMOKOsI CBOOOJHON YaCTHIIBI, PHEPrHsi U HMITYJIbC (POTOHA,
MacCOBOE YHCJIO U 3apsijl Aapa, YHEPTHUs CBSI3U APa;

OOBACHATH  OCOOEHHOCTH  MPOTEKaHUd  (PU3HYECKUX  SBJICHHIA:
AIIEKTPOMATrHUTHASI MHAYKIMS, CAMOUHIYKIIHUS, pe30HAHC, HHTephEpEeHIINS
BOJIH, nudpakuus, OWUCIepcHs, TOJHOE BHYTPEHHEE OTpaxKeHHeE,
dorosnekrpuueckuii ddhdext (hororddekr), anmpda- um Oera-pacrasl
saep, TaMMa-u3aydeHue saep, (U3NYeCKue MPUHIUIBI CIEKTPaIbHOTO
aHanu3a u paboThl Ja3epa,

OTpeeNsaTh HaNpaBlIeHUE HMHIYKIMM MArHUTHOTO TOJIS TPOBOJHUKA C
TOKOM, CHJIbI AmTiepa u cuiibl JIopeHia;

CTPOUTH U300pakeHHe, CO3aBaEMOE TNIOCKUM 3€pKajloM, TOHKOM JIMH30M,
U PaCCUMUTHIBATh €r0 XapaKTePUCTUKY;

IPUMEHATH OCHOBOIIOJIAraloIllke aCTPOHOMHUYECKUE MOHSTHS, TEOpUU U
3aKOHBI I aHaimM3a ©  OOBIACHEHWS  (PU3WYECKUX  MPOIECCOB,



IPOUCXOMSAIINX B 3BE31aX, B 3BE3AHBIX CUCTEMAX, B MEKIaJIaKTUUECKON
cpene; ABMKSHUSI HEOSCHBIX TeJl, YIBOIONNH 3BE3/] U BeelleHHO;
IPOBOJAUTh HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAHUEM INPSIMBIX HW3MEPEHUW, HIpPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJNbTaThl MOJYyUYEHHOM 3aBHCHUMOCTH
(u3MYEeCKUX BEIMYMH B BHUAEC TIpapuKOB € YYETOM aOCOIIOTHBIX
NOTPEIIHOCTE  W3MEpPEHUH, JelaTb  BBIBOABI IO  pe3yjbTaTam
UCCIIeI0BaHNUS;

IPOBOJUTh KOCBEHHBbIE H3MEpPEHUs (U3UYECKUX BEIUYHMH, MPU STOM
BBIOMpATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLIEHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE ITOIPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUN;
IIPOBOJUTH ONBITHI IO IPOBEPKE MPEJIOKEHHON T'MIIOTE3bl. UIAHUPOBATh
HKCHEPUMEHT, COOMpATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIyYCHHBIE PE3yJibTaThl MU J€JaTh BBIBOJ O CTaTyce MPEIJI0KEHHON
TUIIOTE3BI;

ONMCBIBATH METO/BI ITOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0JroaTh mpaBuiia 0€30MacHOrO TPYy/ia MPU MPOBEICHUHN UCCIEA0BaHUN
B paMKax yd4eOHOro OKCIEpPHMEHTa, MpakTUKyma ©  ydeOHo-
WCCIIEOBATEIbCKOM M IPOEKTHOW [JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOUCTB U 1a00PaTOPHOro 000PYAOBAHMS;

pelarb pacy€THble 3aJayd C SBHO 3aJaHHOM M HEIBHO 3aJaHHOU
¢u3nueckoil MOJEeNbI0: HAa OCHOBAaHWM aHAM3a YCJIOBUS BbIOMPATH
dbusnuecknue MoJenH, OTBeyarouue TpeOOBaHUSM 3aJlayd, MPUMEHSTh
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (PU3NYECKUX TEOPUU
IPU HUCIOJB30BAHUM MaTEeMaTUYECKUX METOJOB pEIICHHsS 3aj]ad,
IIPOBOJUTH PACUETHI HA OCHOBAHWH MMEIOIIMXCS JAHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEILICHUS C YYETOM IOIYYEHHBIX
pe3ynbTaTOB;

pemiath Ka4deCTBEHHbIE 3a7aud, TPeOyroIlre MPUMEHEHUs 3HaHUM U3
pa3HbIX pa3lenoB Kypca (PU3MKH, a TAKKE UHTErpaluy 3HAaHUU U3 APYTHUX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY pacCy>kKJI€HUI ¢ OOPOI Ha U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
NPUHIIMIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MPOLIECCOB,;

OPUBOJUTH TNPUMEPBl BKJIAJa POCCUMCKUX U 3apyOexHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBIACHEHHE IPOLECCOB OKPYKAIOILIErO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLICHUBAThH MOCJIEICTBUS OBITOBOI U MPOU3BOJCTBEHHON
JeSITEIbHOCTH YeJIOBEKa, CBA3aHHON C (PU3MYECKHMMM IpolieccaMu, C
MO3UIIHNI 3KOJOTHYECKON 6€30MacHOCTH, MPEACTABICHUI O palMOHaILHOM
IPUPOAOIIONb30BaHUH, @ TAKKE Pa3syMHOM HCIOJIb30BAHUM JTOCTUKEHUN



HAyKM M TEXHOJOTMH Ui JaJbHEWIIEro pa3BUTHUS YEJIOBEYECKOTO
oOmiecTBa;

MPUMEHSTh pa3IudHbIe CIOCcOObl paboThl ¢ MHbOpMaIel (HU3NIeCcKOro
COJIEp)KaHUsI C HCIOJIB30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTHM, TIPU 3TOM HUCIOJIB30BaTh COBPEMEHHBbIE HH(POPMAIIMOHHBIC
TEXHOJOTHH JJi1 TIOWCKA, TepepabOoTKM M TPEIbSIBICHHUS y4eOHOU W
HAYYHO-TIOMYJISIPHON MH(OpMAaLUU, CTPYKTYPUPOBAHUS U WHTEPIIPETALINN
uHbOpMaIMU, TOMYUYEHHOW U3 Pa3TUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UPOBATh  TMOJy4aemMyr0  HHQOpPMAIMI0O W  OIEHMBAaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE WMEIOUIMXCS 3HAHWH, TaK U Ha OCHOBE
aHaJM3a UICTOYHUKA UHPOpMaLIUK;

MPOSBJISATD OpraHu3alMOHHbIC u M03HABATEIIbHBIC yMEHUs
CaMOCTOSATENILHOTO  MPUOOpPETEeHUs] HOBBIX 3HAHMM B  MpOIECcCe
BBITNIOJIHEHUSI IPOEKTHBIX U y4E€OHO-UCCIIEA0BATEIbCKUX padoT;

paboTaTh B TpyHNe C HCIOJIHEHHEM pa3IUYHbIX COLHUAJIBHBIX pOJIeH,
IUTAHUPOBATh PabOTy IPYyMIIbl, PAMOHAIBLHO paclpeaesiTh ACSITeIbHOCTD
B HECTAHJIAPTHBIX CUTYyalMsX, aJIeKBaTHO OIIEHMBATh BKJIAJ KaXJOrO U3
YYaCTHUKOB TPYIIIHI B PEHICHUE PACCMATPUBAEMOM MTPOOIEMEI,

NPOSIBIISITH MOTUBAIMIO K OyAyIiei mpodeccnoHambHON AesITENbHOCTH O
CHEUUATBHOCTIM (PU3HKO-TEXHUYECKOTO MPOPUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM (um¢posbie)
n/u | mporpamMmbl Beero Koutposbubie | TIpakTuueckue | ghazoparensnbie
padoThI padoThI pecypebl
Pasnea 1. HAYUHBIA METO/I IO3HAHWSA ITPUPOIbI
11 HayuHblii MeTOT TO3HAHUS TPUPOJIBI 6 Bubmorexa HOK
' Y https://m.eds00.ru/7f41bf 72
Hroro no pazneny 6
Paznen 2. MEXAHUKA
but6mmoreka [JOK
21 Kusemaruka 10 2 https://m.edsoo.ru/7f41bf72
but6mmoreka [{IOK
22 Hunamika 10 https://m.eds00.ru/7f41bf 72
2.3 Crartuka TBEpAOro Tena 5 1
bubnuoreka [JOK
24 3aKOHBI COXpaHEHUS! B MEXaHUKE 10 1 https://m.edsoo.ru/ 7f41bf 72
Hroro mo pazneny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMMUKA
. but6mmoreka [JOK
31 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 15 1 https://m.edsoo.ru/7F41bf 72
bu6mmoreka [IOK
3.2 Tepmonunamuka. TenioBbsIe MalTUHBI 20 1 https://m.edsoo.ru/ 7F41bf 72
33 ArperaTHble cocTosiHMS BelecTBa. da3oBbie 14 1 bubmuoreka [{IOK
) MIEePEXOIbI https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 49

Paznea 4. JIEKTPOJANHAMUKA



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

but6mmoreka [IOK

41 TICKTPHHICCKOC MO 24 https://m.eds00.ru/7f41bf 72
4.2 [TocTOSIHHBIN ANEKTPUUYECKUI TOK 24 Egggﬁr?]Tgécgoouroullgf 416572
4.3 Toku B pa3Iu4HBIX Cpeliax 6

Hroro no pazneny 54

Pa3nen 5. PUSUUYECKHU TIPAKTUKYM
51 PU3NYECKUI MPAKTUKYM 16 16

Hroro no pazneny 16

PezepBHOE Bpems 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KITACC

Koaun4vecTBo yacoB DJIeKTPOHHbIE
No ni/n HaumenoBaHue pa3jiesioB U TeM " - (umdposbie)
i} MPOrpamMmblI Beero OHTPOJIbHBIE PAKTHYECKHUE | oGha30paTeabHbIE
padoThI padoThI pecypebl
Pa3znea 1. JIEKTPOJIMHAMMUKA
bubnunoreka [JOK
L1 Maruutroe nose 14 https://m.edsoo.ru/7f41c97c
but6mmoreka [{OK
1.2 DNeKTpOMarHuTHasi UHAYKIUs 13 1 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 27
Pasznen 2. KOJIEBAHUMSI 1 BOJIHBI
bu6mmoreka [IOK
21 MexaHuveckue KojaeOanus 10 https://m.edsoo.r/ 7f41c97¢
bubnuoreka [JOK
2.2 DNeKTpOMarHUTHbIE KOJIeOaHUsI 15 https://m.edsoo.r/ 7f41c97¢
23 MexaHn4ecKHe 1 3NEKTPOMArHUTHBIE 10 1 bubnmoreka [JOK
] BOJIHBI https://m.edsoo.ru/7f41c97c
bubnuoreka [JOK
24 Onrura 25 1 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 60

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCUTEJBLHOCTH

bu6nmoreka [IOK
3.1 Ocuoer CTO ° ! https.//m.edsoo.ru/7f41c97c
Hroro mo pazneny 5
Paznen 4. KBAHTOBASI ®U3UKA
) . bubnuoreka [JOK
4.1 KopmyckynsipHO-BOJIHOBOH Ayann3m 15 https://m.edso0.ru/7f41c97¢
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but6mmoreka [{JOK
4.2 Pu3nka aroma S https://m.edsoo.ru/7f41c97c
43 ®u3uKa aTOMHOTO SA/Ipa U 3JIEMEHTAPHBIX 5 bu6muoreka [IOK
' YaCTHI] https://m.edsoo.ru/7f41c97c
Hroro no paszneny 25

Pazgen 5. 3JIEMEHTBI ACTPOHOMMUWU U ACTPOPU3UKHU

but6mmoreka [{OK
51 DNEeMEHTHI aCTPOHOMUU U acTPOPHU3UKU 12 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 12
Pa3znen 6. PUSHYECKUN IPAKTUKYM
6.1 ‘ ®u3nyeckuil NpakTUKyM 16 16
Hroro mo pazneny 16
Pa3znen 7. OGOBIIAIOUIEE IIOBTOPEHHUE
Cucremaru3anus U 0000IICHIE
71 IPEIMETHOTO COJICPIKAHUS U OIbITa 15 bubmuoreka [JOK
' NeSATEIbHOCTH, MPUOOPETEHHOTO TIPU https.//m.edsoo.ru/7f41c97c
n3ydeHnuu kypca ¢uszuku 10 — 11 xkmaccoB
Hroro no pazneny 15
Pe3epBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 170 16
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IHOYPOYHOE INTAHUPOBAHMUE

10 KJTIACC
Ne KoJsnuecTBO 4acoB Mara DJIeKTPOHHbBbIE
n/ | Tema ypoKa Kourpo | IIpaktn | y3y4eq uHgponnie
n Bcero | JbHBIE YecKue st odpa3oBaTe/ibHbIE
padoThI padoThI pecypceel
1 BBonnbii uHCTpyKTaX 1o Th. @uznka — 1 https://resh.edu.ru/subject/le
¢yHIaMeHTalIbHasl HayKa O PUPOJIe $son/5894/main/90075/
) HayuHslii MeTOZI O3HAHUS U METOBI UCCIIEIOBAHUS 1 https://resh.edu.ru/subject/le
bU3HYECKUX SIBICHHUI sson/5894/main/90075/
3 OKCHEpUMEHT U T€OpHs B IIPOLIECCE MO3HAHUS TPUPOJIBI. 1 https://resh.edu.ru/subject/le
HabmroieHue 1 9KCnepuMeHT B PU3UKe Sson/5894/main/90075/
4 CnocoObl u3MepeHus: GU3NYECKUX BETUUHH 1
5 AOCOmIOTHAs M OTHOCUTEIbHAS TIOTPEIITHOCTH 1
M3MEpEeHU (PU3NUECKUX BETUINH
MonenupoBanue B ¢pusuke. Poib u Mmecto Gusnku B
6 dbopMUpOBaHNY COBPEMEHHOM HAy4YHOI KapTUHBI MUPA, 1
B IIPAKTUYECKOM JI€ATEIbHOCTH JIIOIeH
Mexannueckoe nBuxkeHue. CucreMa oTcyeTa.
7 OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHUS. [Ipsimas 1
U o0paTHas 33J1a4i MEXaHUKHU
Pannyc-BekTOp MaTepUalIbHOM TOYKH, €T0 MPOEKIMY Ha
8 ocu koopauHart. Tpaekropus. [lepemenienne. CKOpoCTb. 1
HX npoekiuu Ha OCH KOOPAUHAT
PaBHOMEpPHOE IPAMOJIMHEWHOE JBUKEHUE. .
https:.//resh.edu.ru/subject/le
9 Fpa(bnqecmze OMHCaHNE PAaBHOMEPHOTO 1 550n/6287/conspect/46886/
MPSIMOJIMHEMHOTO JIBHXKEHHUSI
10 CrnosxeHue nepeMelieHni U ckopocTell. Penenue 3anaq 1
HepaBnomepHoe nBmxeHne. MrHoBeHHast CKOPOCTb. :
. https://resh.edu.ru/subject/le
11 VYckopenue. [IpsaMonnHeitHOE IBUKEHNE € TOCTOSIHHBIM 1 sson/3721/conspect/
YCKOPEHUEM
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CraptoBas nquarnoctuka. ['padguueckoe onucanue

12 MPSMOJUHENHOIO IBUKEHUS C IIOCTOSIHHBIM hitps://resh.edu.ru/subject/ie
P a sson/3721/conspect/160132/
YCKOpEHUEM
CBoOoaHoe majeHue. Y CKOpeHrue CBOOOTHOTO TaICHHS.
13 3aBHUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHHU U UX rpaduxu
14 JBm>xeHue Tesa, OpOIIEHHOTO MO YIJIOM K TOPU30HT hitps://vesh.edu.ru/subjectile
» OP Yy PH3OHTY s50n/3024/main/
Kpuso eitHoe JKEHUE. JKEHHE T10 OKPYKHOCTH. .
15 Yrr)JI;I(]jB;I;II/I I:I JII/II/II{HeﬁJII{]ZI;{I CKI:)HOCJTILBHHG: f;"; HI/I ‘IaCI?F}(I)TEIl{ o hitps.//vesh.edu.ru/subject/le
POCTB. 1ICPHOL ' sson/3711/conspect/47121/
LleHTpoCTpeMHUTEIbHOE U TIOJIHOE YCKOPEHHUE
16 KonTponbnas padora no teme “"Kunemaruka”
ITe i 3akoH Hrrotona. MHe an € CHUCTE .
17 OT(:I:IBéLTIePLI IT I/IHH I/IHBOT:{OPZI/ITGJII{BII-:(];I(I;ITI/I I;“};}JDIIHJI;{ . hitps://resh.edu.ru/subject/ie
- 1 PHHI " - Ss0N/4717/conspect/270737/
HeunepumanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHoelicTByI01LIast cuiia. Bropoii 3aKkoH https://resh.edu.ru/subject/le
Hrrotona. Macca sson/4717/conspect/270737/
19 B3anmoneticteue Ten. Tpernii 3akod HeroToHa hitps://resh.edu.ru/subject/ie
a - 1P sson/4717/conspect/270737/
20 [IpuHnun cynepno3unuu cui. Pemenne 3anayd Ha
npuMeHeHne 3akoHoB HproToHa
21 3aKOH BCEMUPHOIO TATOTEHUS. DKBUBAJIEHTHOCTh https://resh.edu.ru/subject/le
IrPaBUTALMOHHOW U HHEPTHOM MacCChI sson/4718/conspect/
22 Cuia TSKECTH U YCKOPEHUE CBOOOIHOTO IMageHUS hitps://resh.edu.ru/subject/le
yckop A A sson/4718/conspect/
JIBukeHHE HEOCCHBIX TET U UX UCKYCCTBEHHBIX
23 cryTHUKOB. [lepBas kocMuueckasi CKOPOCTh. 3aKOHBI
Kemnepa
24 Cuna ynpyrocrtu. 3akoH I'yka. Bec tena https//resh.edu.r/subjectle

sson/4721/conspect/
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Cua tpenus. [Ipupona u Buabl cui TpeHus. JBmxenne

25 B JKUJIKOCTH U I'a3€ C YYETOM CHJIbI COIIPOTUBIIEHUS hitpst/jresh.ed. wWsubject/le
A y p SSon/6289/conspect/
cpembl

% Masnenue. 'mapocraruueckoe napienue. Cuna https://resh.edu.ru/subject/le
Apxumena sson/5896/conspect/47770/

57 AbcomoTtHo TBepoe Teno. [loctynarensHoe u https://resh.edu.ru/subject/le
BpAILATEJIbHOE IBUKEHUE TBEPAOIO Tea sson/4720/main/

28 MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHus. [lineuo https://resh.edu.ru/subject/le
CHJIBI sson/4720/main/
CrnosxeHue cull, NPUIOKEHHBIX K TBepAOMY Teny. LleHT :

29 TSKECTH Tena VCIJ)IOBI/IH ABHOBECHSI lzie yoro zeng P hitps//vesh.edu.ru/subjectile

' p P ' sson/4720/main/
Busl paBHOBecus

30 Pemenue 3amau

31 KonTtponbHas padora o teme " JIlunamuka. CtaTuka
TBEpJoro Tena”

NMnynsc MaTepualbHONW TOUYKHU, CUCTEMBI

32 MaTepualbHbIX Touek. LleHTp Macc cucteMbl https://resh.edu.ru/subject/le
MaTepUAIbHBIX TOYEK. TeopeMa 0 JBUKEHUU LIEHTpa sson/5895/conspect/

Macc

33 HMI1yibC CHIIBI M1 U3BMEHEHHUE UMITYJIbCA Tea. 3aKOH https://resh.edu.ru/subject/le
COXPAaHEHUsL UMITYJIbCA. PEaKTUBHOE IBUKEHHE sson/5895/conspect/
MoMeHT uMItyibca MaTepUATIbLHON TOUKH.

34 [IpencraBnenue o COXpaHEHHMH MOMEHTA UMITYJIbCa B
LEHTPAJIbHBIX MOJISAX

35 Pemenue 3amau
PaGora cuibl Ha MaOM M HA KOHEYHOM TEePEMEIICHUH. :

36 I'padmueckoe npepcraBieHne pabOTHI CI/IJ‘IEI Mgl HOCTH hitps:/jresh.edu.iysubject/l

P pes p - Vot sson/6290/start/
CHUJIBI

37 Kunernueckas sneprus. Teopema 00 U3MEHEHUH https://resh.edu.ru/subject/le

KHHETUYCCKOW YHEPTUH MATCPHATBHON TOUKH sson/6290/start/
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HOTeHHI/IaJ'II)HLIe 1 HEIIOTCHIMAJIBbHBIC CHUJIBI.

38 [TorenunanpHas 3Heprusa. Bropas kocmuueckas 1
CKOPOCTH
Tpetrbs kocMuueckast ckopocTb. CBsi3b pabOThI
29 HEMOTEHI[UANBHBIX CUJI C U3MEHEHHUEM MEXaHUYEeCKOM 1
SHEPTUU CHCTEMBI TeJl. 3aKOH COXpaHCHUS
MEXaHUYECKOM SHEPruu
40 Yrpyrue u Heynpyrue CTOJIKHOBEHHsI. Y paBHEHHE 1
BbepHysum I MaeaIbHOM KUIKOCTH
a1 ﬁKOHTp0ﬂE§aﬂpa60TaIH)TeMe"3aK0H51coxpaHeHHﬁB 1
MEXaHHUKe
PasButHe mpencTaBieHuii 0 MPUPOE TEIIOTHI. :
42 OcHoBHbIE Eoﬁomemm MKT.pI[Eq)?bymsl. bpoyHoBckoe 1 hitps//vesh.edu.ru/sibjectile
sson/4722/conspect/
JIBUKECHHE
CtpoeHue ra3000pa3HbIX, )KUIKUX U TBEPABIX TEI.
43 Xapaxkrep ABUKEHUS U B3aUMOJICVCTBUS YaCTHUIL 1
BElIECTBa
a4 Macca u pazmepsl MoJiekyi (aromoB). KonmgectBo 1
BenectBa. [locTostHHas ABoraapo
45 Temneparypa. TemnoBoe papHoBecue. [llkana Llenscus 1
46 Pemenue 3amau 1
47 W neanpHblii ra3. 'a3oBble 3aKOHBI 1 gﬁ:éggéagi?blecme
48 VYpasuenue MenpeneeBa-Knaneipona. Pemenue 3amau 1 gﬁ:éggﬁéﬁgi?mecﬂle
49 AoOcomoTHas TemriepaTtypa. 3akoH JlampToHa 1 https:/fresh.edu. /s ibject/le
sson/6292/conspect/
50 H3onporneccsl B uACaIbHOM ra3e ¢ MOCTOSIHHBIM 1
KOJIMYECTBOM BEII[ECTBA
51 I'paduyeckoe npeacraBaeHne U30MPOILIECCOB: U30TEPMA, 1

M30X0pa, n3obapa
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52

OcHoBHoe ypaBHeHue MKT

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

sson/6291/conspect/
53 Pemenwue 3amau
CBs13b a0CONMIOTHOM TeMIIEPATYPhl TEPMOAMHAMUYECKOM
54 CHUCTEMBI CO CPEAHEN KNHETUYECKON IHEpruen
MOCTYTATEIBHOTO TEIJIOBOTO JIBMXKCHHS €€ YaCTHIl
55 O0o01IeHre U crucTeMaTU3alus 3HaHUH TI0 TeMe
"OcnoBsl MKT"
56 Kontponbnas padora no teme "OcHoBet MKT"
TepMoauHamMuyeckasi cucTeMa. 3aJlaHie BHEIIHUX
cnoBuid s T/ cuctembl. BHelIHUE 1 BHYTPEHHUE :
57 l}jlapaMeTpiI. HaﬂpaMeTpm T cuctemsl KaK}épI;I[HI/Ie htt?]s/://r&dﬁ.edu.ru/wbwctlle
3HAUYEHMS BEJIMYMH, OMUCHIBAIOIINX €€ Ha SOn/sEv7IConsect
MHUKPOCKOIIUYECKOM YPOBHE
58 HyneBoe Hauano repmoanHaMuku. CaMONpoU3BOJIbHAS https://resh.edu.ru/subject/le
penakcauus TJI cucTeMBI K TEIJI0BOMY PABHOBECHUIO sson/5897/conspect/
59 Monens I/II[eaHLHOF(j rasa B TEpMOJMHAMUKE. Y CIIOBUS
MPUMEHUMOCTH 3TOW MOJICIIN
60 VYpaBHeHHe Melv{ﬂeneeBa-KnaneﬁpOHa Y BBIPAKECHHE
JUIsl BHYTPEHHEHW SHEepruun
Bripaxenue a1 BHyTpEeHHEN SHEPTrUuU OAHOATOMHOTO
61 uaeanpHoOro raza. KBaucraruaeckue u HECTaTHIECKUE
IPOLIECChHI
62 DnemeHTapHas paboTa B TepMOANHAMHUKE. Brrancnenue
paboThI 1o rpaduKy mpoiecca Ha PV -auarpaMMe
63 Tennonepenada kak croco0 U3MEHEHUsI BHYTPEHHEH https://resh.edu.ru/subject/le
sHepruu T/] cuctemsl 0e3 coBepiieHus: padoThI sson/5897/conspect/
64 KoHBek1us, TemI0npoBOAHOCTb, U3JIYUYEHUE
KonuuectBo TemnoTsl. TennoéMKoCTh Tena. Y AebHas U
65 MOJISIpHas TEIIOEMKOCTH BEIIECTBA. Y IeJIbHAS TEIJIOTa
CropaHus TOIUIMBA
66 Pacuér xonnuecTBa TEIIOTHI TP TEILIONIEpEaAUe
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67 [Tonsitne 06 amnabaTHOM mporecce. [lepBrIii 3akoH https:.//resh.edu.ru/subject/le
TEPMOJIMHAMUKHI sson/4723/start/

68 KonudecTBo TemnoTel u paboTa Kak Mepbl H3MEHEHUS
BHYTpeHHel 3Heprun TJ1 cucteMbl
BTopoii 3ak0H TepMOAMHAMUKY ISl PABHOBECHBIX U

69 HEpaBHOBECHBIX NpolieccoB. HeobpaTumocTsb
MPUPOIHBIX MTPOIIECCOB

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

70 [Tpuniune!r geiictBus TermnoBbix MmamuH. KIT sson/3763/conspect/ 160221/

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

71 MaxkcumansHoe 3HaueHue KII. [ukn Kapuo Sson/3763/conspect/ 160221/

72 Pemenue 3amau
DKOJIOTMYECKUE aCIEKThI UCII0JIb30BaHUS TEIIOBBIX

73 neurareneil. TernoBoe 3arpsi3HEHNUE OKPYKaroIIeH
cpenbl

74 Pemenne 3amau

75 O06o061IeHre u cucTeMaTu3alus 3HaHu| TI0 TeMe
"TepmoanHamuka. TeniaoBbie MAITUHBL

76 KonTponbhas padora no teme "TepMmoanHaMuka.

TenyioBbie MaIIMHBI'

77 [TapooOpa3oBanue u konaeHcauus. Mcnapenue u https://resh.edu.ru/subject/le
KUIIeHUE. Y IenbHasl TeIoTa Napooodpa3oBaHus sson/4740/conspect/
Haceitiennsie u HeHachIieHHBIE apbl. KauecTBeHHas
3aBUCHUMOCTH TUIOTHOCTH U JIaBJICHHSI HACHIIIEHHOTO

78 napa OT TeMIIEpaTyphl, HX HE3aBHCUMOCTh OT 00bEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEpaTyphl
KHUIICHUS OT JIABJICHHUS B KUJKOCTHU

79 Brnaxxnocts Bo3myxa. AGCOTIOTHAS U OTHOCUTEIbHAS https://resh.edu.ru/subject/le
BJI&JXHOCTh sson/4740/conspect/15519/

80 Pemenue 3amau

81 TBépnoe teno. Kpucrammueckue u amopgHbie Tena. https://resh.edu.ru/subject/le
AHN30TpoOnus CBOMCTB KPUCTAJIJIOB sson/3741/conspect/78607/
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[1naBneHue u KpucTayuu3amus. Y AebHas TeIioTa

82 1
iasneHus. Cyomumarus
83 Hedopmaruu TBEpaOTO Tena. PacTsikeHue u cxartue. 1
Cnsur. Moayins IOwnra. Ilpenen ynpyrux nedpopmanuii
84 TemnoBoe pacIMpeHue KUIKOCTEN U TBEPABIX TEIl. 1
AHTrapMOHHM3M TEIJIOBBIX KOJIEOaHMI YaCTHI BEIIECTBA
85 [IpeoOpazoBanre 3HepruM B (ha30BBIX MEpPEXoaax 1
86 YpaBHEHHE TEIJIOBOro OajiaHca 1
87 Pemenue 3amau 1
[ToBepxHOCTHOE HaTshKeHHe. KanumisipHeie sBIeHUs.
88 JlaBneHue o1 HICKpUBJICHHOM MOBEPXHOCTHIO 1
)kusikoctu. Popmyiia Jlammaca
O0001IeHre 1 cucTeEMaTU3aMs 3HAHUI 10 TEME
89 " ArperaTHble cOCTOsIHHSI BemiecTBa. da3oBbie 1
nepexo/sr”
%9 KoHTtponbHas pabota 1o Teme " Arperatple COCTOSTHHS 1
BeuiecTBa. Pa3zoBble EPEXOABI
g1 | oo enn b pormmenn v | T
$son/6293/conspect/
JIUAJIEKTPUKHU U TTOJIYITPOBOTHUKH
92 DJIEMEHTAPHBIN 2JIEKTPUUYECKU 3apsia. 3aKOH 1 https:.//resh.edu.ru/subject/le
COXpaHEHUs IEKTPUIECKOTO 3apsiaa sson/6293/conspect/
93 B3aumoneiictBue 3apsiioB. Toueunsie 3apsaabl. 3aKOH 1 https://resh.edu.ru/subject/le
Kynona sson/6293/conspect/
94 Pemenue 3amau 1
95 Dnekrpuueckoe nojie. Ero aelicTBue Ha 3neKTpUUecKue 1
3apsiibl
9 | apnn Turmm ranpmiocr snexrpmcocoro nons, | 1 hips!resh.edu.ru/sbjecte
sson/5899/conspect/

O,Z[HOpOIIHOC SJICKTPUYICCKOC IT0JIC
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97 [ToTeHIManbHOCTD 3JIEKTPOCTATHIECKOTO TOJIA. 1 https://resh.edu.ru/subject/le
Pa3HOCTh MOTEHIIMAIOB U HANPSIKEHUE sson/5899/conspect/
08 [loreHumanpHas SHEPrys 3apsaa B dJIEKTPOCTATUIECKOM 1 https.//resh.edu.ru/subject/le
nosie. [loTeHnman 3JeKTpoCTaTUYECKOTO OJIS sson/5899/conspect/
99 CBs13b HAMPSHKEHHOCTH TIOJISI U PA3HOCTH MOTEHITHAIOB 1
JUISL DJIEKTPOCTATHYECKOTO MOJIs
100 | [IpuHUHMI CYyNEePHO3UITUHU ICKTPHUCSCKUX MOJICH 1
101 Pemenue 3amau 1
102 [Tose Toueunoro 3apsna. [Tone paBHOMEpHO 1
3apsHKEHHOU cepsl
103 [Tone paBHOMEpHO 3apsikeHHOTO 1o 00BEMY mapa. [Tomne 1
PaBHOMEPHO 3apsDKEHHOM O€CKOHEYHOM MIIOCKOCTH
104 [IpoBOJHUKY B 3JIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE 1
paBHOBECHS 3aps 0B
105 JM3NeKTpUKY 1 OJIyIIPOBOIHUKH B 1
AJIEKTPOCTATHYECKOM I0JIe
106 KonaeHcaTop. DieKTpoEMKOCTh KOHJIEHCATOPA. 1 https://resh.edu.ru/subject/le
DJIEKTPOEMKOCTh TJIOCKOTO KOHJAEHCATOpa sson/3753/conspect/
107 | IlapannenbHOE COETUHEHHE KOHICHCATOPOB 1 hitps://resh.edu.ru/suibject/le
sson/3753/conspect/
108 [TocnenoBarenbHOE COCTMHEHNE KOHJICHCATOPOB 1
109 DHeprus 3apsHKeHHOTO KOHJIEHCATOpa 1 hitps://resh.edu.ru/subject/ie
sson/3753/conspect/
110 Pemenue 3amau 1
111 JIBr>keHue 3apsiKEHHOW YaCTHUIIbI B OJTHOPOTHOM 1
AJIEKTPUUECKOM MOJIe
112 Pemenue 3amau 1
113 O06o01IeHre U cCUCTEeMaTH3aIis 3HAaHUH 110 TeMe 1
"DnexTpuueckoe mojue”
114 | KontposbHas padoTa mo TeMe " DIEKTPUIecKoe moJe" 1
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115 Cwuta Toka. [TocTosTHHBIN TOK. Y CIIOBHS CYIIIECTBOBAHMS 1 https://resh.edu.ru/subject/le
MOCTOSIHHOT'O 3JEKTPUYECKOT0 TOKA sson/5901/conspect/
116 | Wcrounuku Toka. Hanpsbxenune u 9/1C 1
117 3akoH OMma AJid yyacTKa Henu. DIEeKTPUIECKoe 1
COINPOTHBIICHUE
3aBUCHMOCTh COITPOTUBIICHUS OJHOPOTHOTO
118 MIPOBOJIHHKA OT €0 JUTMHBI U TIOMIAIH TOTIEPEYHOTO 1
CCUCHUS
119 | VYnenpHOE CONPOTHUBIICHHUE BEIIECTBA. Pemenue 3a1a4q 1 hitps:/iresh.edutwsubject/le
sson/5901/conspect/48863/
120 [TocnenoBarensHOE, TApaUIETFHOE, CMEIIIAHHOE 1
COeJIMHEHHE MMPOBOTHUKOB
121 Pacuért pa3BeTBIEHHBIX JIeKTpUUecKuX menei. [IpaBuna 1
Kupxroga
122 Pemenue 3amau 1
123 | Pa6ota snekrpuyeckoro Toka. 3akoH Jxoyns —Jlenua 1 gﬁgﬁci%gizﬂggg
124 Pemenue 3amay 1
195 MOIIHOCTb 3JEKTPUUYECKOTO TOKA. TernnoBas MOITHOCTS, 1
BBIJICTIsIEMasi HA PE3UCTOpE
126 | Pemenue 3aga4 1
127 | SJAC u BHyTpeHHEE CONPOTHUBICHHE UCTOYHUKA TOKA 1
198 3akon OMma 1t TOJTHO# (3aMKHYTO#) SJIEKTPHUYECKOM 1 https.//resh.edu.ru/subject/le
Henu sson/5900/conspect/
129 Pemenue 3amau 1
130 | MomHOCTh HCTOYHHKA TOKA 1
131 | KopoTkoe 3aMbIKaHUE 1
132 | KonueHcaTop B IEMH MTOCTOSHHOTO TOKA 1 hitps:/jresh.edu.subject/le
sson/5904/conspect/72013/
133 | Pemenue 3aga4 1
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Pemenue 3amayd mo reme "[10CTOSTHHBIN STEKTPUUECKUNA

134 n
TOK
135 Pemienue 3ana4 no teme "I1oCTOSHHBIN 3IEKTPUIECKUN
TOK"
136 Pemenue 3anay no teme "I1oCcTOSHHBIN ANEKTpUUYECKUI
TOK"
137 O06o0061IeHre U cucTeMaTu3alus 3HaHu| TI0 TeMe
"TlocTOSIHHBIN 2JIEKTPUUECKHI TOK"
138 Kontponbnas padota no teme "llocTosHHbIN
JNEeKTpUYECKUi TOK"
139 DJeKTprUYecKasi HPOBOAUMOCTb Pa3JIMUHBIX BEIIECTB. https://resh.edu.ru/subject/le
DnexTpuuecKuil TOK B MeTauiax. CBEpXIpOBOAMMOCTh sson/3775/conspect/
140 DIIEKTPUUYECKHUM TOK B pacTBOpax U paciuiaBax https:.//resh.edu.ru/subject/le
3JEKTPOJIUTOB. 3akoHbl Dapajiest 11 SIESKTPOJIr3a Sson/6295/conspect/15635/
. https://resh.edu.ru/subject/le
141 | DnexTpuueckuit TOK B razax. [Inazma sson/3787/conspect/
142 | DnekTpudeckuil TOK B Bakyyme. BakyyMHbIie TprOOpbI hitps:/jresh.edu.subject/le
p yyme. baryy PHOOp sson/3787/conspect/
143 DIIEKTPUUYECKHUI TOK B TOTYPOBOJHUKAX hitps://resh.edu. W subject/le
p YHpOBOZL sson/6294/conspect/
https.//resh.edu.ru/subject/le
144 | TlomxynpoBOJHUKOBBIE PUOOPHEI s50n/6294/conspect/
®uznyeckuil NpakTUKyM 1o Teme "M3mMepeHue cuibl
TOKAa M HaIIPSKEHUS B LIETIH ITIOCTOSIHHOTO TOKA MPH
MIOMOIIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIBHBIX
145 | npubGopor" wiu "3HaKOMCTBO ¢ IUPPOBOH
nabopatopueit o ¢usuke. [Ipumeps! u3mepeHus
(bu3NYeCKUX BETUYHH [IPH MOMOILIY KOMIIBIOTEPHBIX
IaTYUKOB"
dusnueckuil npakTUKyM 1o Teme "M3ydeHue
146 | HepaBHOMEPHOTO JBIKEHUS C IIEIBIO OTPECIICHUS

MTHOBEHHOM CKOPOCTH'
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147

duznyeckuil npakTukyM o teme "M3mepenue
YCKOPEHUS TP MPSAMOJIUHEHHOM PAaBHOYCKOPEHHOM
NBUKEHUHY 10 HAKIIOHHOW MIOCKOCTH' ' WIIA
"HUccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU TPH
PaBHOYCKOPEHHOM JIBI)KCHHUH

148

duznyeckuil npakTukyM o teme "M3mepenue
yCKOpeHusi cBOOOAHOTO nafeHus” uinu "3ydyenue
JIBIDKEHUS TeJia, OpPOIIEHHOTO0 TOPU30HTAIIBHO"

149

®uznyeckuil NpakTUKyM 1o TeMe "M3yueHue IBUKEHUS
T€Ja M0 OKPYKHOCTH € IOCTOSTHHOW IO MOAYJIIO

ckopocThio" Uiy "HMccnenoBaHue 3aBUCMMOCTH IIEpHUO/Ia
oOpaleHnss KOHUYECKOro MasiTHUKA OT €ro napaMeTposn”

150

Ouznyeckuil mpakTukyM 1o teme "M3mepenue
PaBHOJIEHUCTBYIOLIEH CHJIBbI IPU JBUKEHUH OpycKa 1o
HAKJIOHHOM 1utockocTu” win "IIpoBepka rumoTessl o
HE3aBUCHMOCTH BPEMEHH JIBUKEHUS OpyCcKa 1o
HAKJIOHHOM MJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro
Macchl”

151

®uznyeckuil npakTUKyM 1o teme "HccnenoBanue
3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIUX B MPYKHHE
U PE3MHOBOM 00pasIie, OT ux aedopmanuu” wim
"H3ydeHue MBUKCHUSI CHCTEMBI TEJl, CBSI3aHHBIX HHUTHIO,
NEPEKUHYTON uepe3 JErkuit 610K"

152

®uznyeckuil NpakTukyM 1o teme "M3mepenue

K03 duIMEeHTa TPEHUS 110 BEIUYUHE YTIIOBOTO

k03 dunmenta 3aBucumoct Frp(N)" win
"HccnenoBanue ABMKEHUS OpyCKa MO HAKJIOHHOM
IUIOCKOCTH C IEPEMEHHBIM KOA(PPHUIIMEHTOM TpeHHS "
nin "M3ydeHne IBIKEHHUS rpy3a Ha BTy C TPEHHEM'

153

®dusnueckuii mpakTUkyM 1o teme "HcecnenoBanue
YCJIOBHMM paBHOBECHS TBEPAOIO TejIa, UMEIOLIETO OCh
BpanieHusi win " KoHCTpyHpoBaHHE KPOHIITEHHOB H




pacu€t cw ynpyroctu' win "M3yueHne yCTOMUYNBOCTH
TBEPAOTO Tela, MMEIOIIETO MJIOMAAb ONOPHI”

154

dusnueckuil npakTUKyM 1o Teme "M3mepenue
MMITyJIbCa TeJia IO TOPMO3HOMY ImyTH" win "M3mMepenne
CHJIBI TSTH, CKOPOCTH MOJIENH JIEKTPOMOOMIIS U
MOIIIHOCTH CWJIbI TSTU" Uiy " CpaBHEHUE U3MEHEHUS
UMITYJIbCa TeJla ¢ UMITYJIbCOM CUJIBI WIIH
"HccnenoBanne coXpaHEHUs UMITYJIbCa TIPH YIIPYTOM
B3anMOJiecTBUH WK " VI3MepeHne KUHeTUYEeCKOM
SHEPruu Tejla 0 TOPMO3HOMY IYTH"

155

®uznyeckuil NpakTUKyM 1o teme "M3yueHue
U30TEPMHUYECKOro mporecca (PeKOMEHI0BaHO
UCIIOJIb30BaHME (P POBOIL TabopaTopuu)” win
"M3yuenne nu3oxopHoro mnpotecca” uin "Hzydenue
u3o0apHoro npornecca” win "[IpoBepka ypaBHEHUS
COCTOSIHUSA "

156

Ouznyeckuil mpakTukyM 1o teme "M3mepenue
yACIBbHOU TerIoEMKOCTH uiu " McciienoBanue
mpoliecca ocThIBaHuUs BemecTsa" win "HccnenoBanue
annabatHoro mporecca” win "M3ydeHne B3auMoCBs3H
SHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOICUCTBUS U
TEMIEPATYPbl KUIIEHUS KUJKOCTEH"

157

®uznyeckuil NpakTUKyM 1o teme "M3yueHue
3aKOHOMEPHOCTEH MCIIapeHus KUAKOCTEH" 1in
"N3mepeHue yaenbHOM TEIIOTHI IUIABICHUS JIbJa" WK
"M3ydeHne CBOMCTB HACBIIIEHHBIX MMApOB" WIN
"H3mepenne abCOMIOTHOMN BIAYKHOCTH BO3/1yXa U OILICHKA
Macchl apoB B niomerneHun” . Msmepenue
KOd(PUITMEHTA MOBEPXHOCTHOTO HATSKCHUS

158

Ousnueckuii npakTHKyM 1o Teme "Habmonenue
IpEeBpallEeHHs] SHEPTUHU 3apsKEHHOT0 KOHJIEHCaTopa B
SHEPIUI0 U3IYUYEHHs cBeToAuoaa" win "3ydenne
MPOTEKAHUs TOKA B IEIH, COJIepKaIle KOHIeHcaTop”




nin "PacnipeneneHue pasHOCTH MOTEHITNATIOB
(HanpsHKEHMST) TIPH TTOCIIEA0BATSILHOM COSAMHECHUH
KOHJIEHCATOpOB"

159

®duznyeckuil npakTukyM no teme "HccnenoBanue
CMEILIaHHOTO COeIMHEHUS PE3UCTOPOB" MU
"N3mepeHue yenbHOro COpOTUBIEHUS IPOBOIHUKOB"
w1 "HMccrenoBane 3aBUCUMOCTH CUJIBI TOKA OT
HaIPSKEHUS IS JIAMITBI HAKQJTUBAHUS

160

®uznyeckuil npakTukyM no teme "Habmonenue
anekTponusa” win "M3Mepenue 3apsaa OqHOBAIEHTHOTO
noHa" mnu "MccnenoBanue 3aBUCUMOCTH
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT TeMIEepaTyphl WIH
"CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JUO0JA"

161

IIpomexxyTounas arrecrauus. Pe3epBHbIi ypOK.
O06o061IeHre u cucTeMaTu3alus 3HaHu| TI0 TeMe
"Kunemaruka"

162

PesepBHeIil ypok. O000IICHHE U CUCTEMATH3AIIHS
3HaHMUH o Teme " JImHamuka"

163

PesepBHbIil ypok. O6001ICHIE ¥ CHCTEMaTH3aIUS
3HaHui o treme "Cratuka TBEpAOro reia”

164

PesepBHeIil ypok. O000IICHHE U CUCTEMATH3AIIHS
3HAHMH MO TeMe "3aKOHBI COXPAaHEHHUS B MEXaHHUKE"

165

PesepBHbIif ypok. O600IICHIE U CHCTEeMaTH3aIUS
3HaHUU 110 TeMe " OCHOBBI MOJIEKYJIIPHOKMHETUYECKON
TEOpHH'

166

PesepBHbIil ypok. O60011IeHIE U CHCTEeMaTH3aIUS
3HaHuii o TeMe "TepmoauHamuka. TerniaoBble MAIUHBL"

167

PesepBHbIil ypok. O000IIeHHE U CUCTEMATHU3AIIHS
3HaHUH 10 TeMe " ArperaTHble COCTOSHUS BEIIECTBA.
@Da30BbIC IEPEXOJIBI"

168

PesepBHblil ypok. O000IICeHHE U CUCTEMATU3AIIHS
3HaHU# 1o TeMe " DieKkTpuyeckoe mosue"”




169 PeseprubIil ypok. O6001IeHIE U CHCTEeMaTH3aIUS 1
3HaHuii o TeMe "[1oCTOSHHBIN dIeKTpruiecKuid ToK"
170 PezepBHblit ypok. O0001IeHue U cucTeMaTH3anus 1
3HaHUU 110 TeMe "TOKHU B pa3InYHbIX cpeaax’
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KITACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa
n/ | Tema ypoka Kourpo | Ilpaktn | y3yyeq LA
I Bcero | JbHbIE YecKue st o0pasoBaTe/IbHEbIE
padoThI padoThI pecypceel
BBonnbiii uncTpykTax no Th. Bzaumopeiicteue
1 MOCTOSIHHBIX MAarHUTOB U MPOBOJAHUKOB C TOKOM. 1
MarnutHoe noJie. ['unoreza Amnepa
B i T :
2 c erll(g Oﬁoffi?fﬁi?ﬁii}ﬁ; Egﬂeﬁppj}[{;I{HIfH MarHUTHOM 1 hitps://resh.edu.ru/subjectile
YHCpriosiil ' S50n/3806/conspect/46747/
WHIYKIAH
3 MarsauTtHoe 1ose nNpoBoJgHUKA ¢ TOKOM. OnbIT Opcreaa 1
4 Cuiia Amriepa, e€ HanpaBJIeHUE U MOJTYJIb 1 hitps://resh.edu.wsubject/l
pa, P oy sson/3806/conspect/46747/
5 Pemienue 3amau 1
6 ITpumeHneHue 3akoHa Amnepa. JJIeKTPOU3MEPUTEIbHbIE 1 https://resh.edu.ru/subject/le
pruOOpHI sson/3806/conspect/46747/
7 Cuiia JlopeHua, e€ HanpaBieHUE U MOIYJIb. [IBukeHue 1 https://resh.edu.ru/subject/le
3apsKEHHOW YaCTHILIbI B OJTHOPOJAHOM MAarHUTHOM I10JIE sson/3806/conspect/46747/
8 Pemienue 3amau 1
9 Pabota cunsl JlopeHnia 1
10 Pemenue 3amau 1
1 MarnutHoe none B Beuiectse. PeppomMarueTuky, napa- 1 https://resh.edu.ru/subject/le
1 JIMaMarHeTUKHU sson/5902/conspect/
12 OcHoBHbIE CBOWCTBA (peppoMaraeTukoB. [IpumeneHne 1 https://resh.edu.ru/subject/le
(beppoMarHeTHKOB sson/5902/conspect/
13 Pewmenue 3amay o reme "Maraurtsoe mose” 1
14 Pemenue 3amay o reme "Maraurtsoe moie” 1
15 SIBneHune sanexkTpoMarHuTHOM MHAYKIMU. [loTOK BekTopa 1 https.//resh.edu.ru/subject/le
MAarHUTHOW UHAYKLIHH sson/4908/conspect/96374/
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https://resh.edu.ru/subject/le

16 | SAC unnyxum 1 S501/4908/cONSpeCt/96374/
17 3aKoH 3JieKTpoMarHuTHo uuaykuuu dapanes 1 https://resh.edu.ru/subject/le
sson/4908/conspect/96374/
18 Buxpesoe anexrpudeckoe nozue. Toku dyko 1 gﬁgg%‘cﬁgi%%g%}e
19 O/1C nHAYKIMH B IBUKYLIMXCS IPOBOAHUKAX 1
20 Pemenue 3amau 1
2| puno o 1 e
29 WuayktuBHOCTh. KaTylka MHAYKTUBHOCTH B LI€TIN 1
MTOCTOSTHHOTO TOKa
23 SArnenne camonHykIuu. DJ[C caMOnHIyKIIUN 1 gﬁ:ég%\éﬁg;/:?mecﬂle
o DHeprusi MarHUTHOTO MOJIsl KATYIIKA C TOKOM. 1 https:.//resh.edu.ru/subject/le
DJIEKTPOMArHUTHOE IOJIE sson/5905/conspect/
25 Pemenue 3amaq 1
26 O0001eHne 1 cucTeEMaTU3aNS 3HAHUI 10 TEME 1
"OnekTpoanHaMuka”
27 KonTponbHas pabota mo Teme " IIeKTpoauHaMHKa" 1
28 KonebarenbHas cucrema. CBOOOIHBIC KOJICOAHMS. 1 https.//resh.edu.ru/subject/le
["apMoHnyeckue KojebaHus sson/4907/conspect/ 78496/
29 Kunematnmueckoe n ITHHAMHYECKOE OITHCAHHE 1 https://resh.edu.ru/subject/le
K01e0aTeIbHbIX JBIKEHUI sson/4907/conspect/ 78496/
DHepreTuyeckoe omnrcanue. BoIBoI AMHAMUYECKOTO
30 OTMCAHUS TAPMOHHYECKUX KOJICOAHUH €3 UX 1
DYHEPreTUYECKOT0 U KHHEMATHYECKOTO OITMCAHUS
31 Awmrutyaa u $asa konebaHui 1 gﬁgﬁcﬁg&ﬁ?ﬁg}e
[Tepuox u yacrota xonedanuii. [lepuoa Manabix https://resh.edu.ru/subject/less
32 CcBOOOIHBIX KOJIEOAHUI MAaTEMATUYECKOTO MasITHUKA. 1 on/4909/conspect/47005/

[Tepuosa cBOOOIHBIX KOJIEOaHHM MPYKUHHOTO MasTHUKA
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3aryxaroue kosnebanus. BeiHyX1eHHbIE KOneOaHusl.

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

33 P on/4909/conspect/47005/
€30HaHC
https://resh.edu.ru/subject/less
34 ABTOKOJIC0aHUS on/4909/conspect/47005/
https://resh.edu.ru/subject/less
35 Pemenue 3amau 0n/4909/conspect/47005/
VYpok-koHpepennus "Mexanndyeckue kojiebaHus B hitps//vesh.edu.ru/subject/less
36 " on/4909/conspect/47005/
MY3BIKAJIbHBIX HHCTPYMEHTAX
O0001ICHHEe ¥ CUCTeMAaTU3aIMsI 3HAHUH 110 TeMe hiips://resh.edu./subject/less
37 " " 0n/4909/conspect/47005/
Mexaandeckue KoneoaHus
28 DnexkTpoMarHuTHeie koneOanus. KonebaTenbHbIH https://resh.edu.ru/subject/le
KOHTYp sson/5903/conspect/46944/
®opmyna Tomcona. CBs3b aMIUIUTYAbI 3aps/ia https://resh.edu.ru/subject/less
39 KOHJICHCATOPa C aMIUTUTY 10N CHUITBI TOKA B on/4909/conspect/47005/
K0J1e0aTeIbHOM KOHTYPE
3aK0H COXpaHEHUS DHEPTUHU B UICAIHLHOM https://resh.edu.ru/subject/less
40 P P on/4909/conspect/47005/
KOJIe0aTEILHOM KOHTYPE
3aryxarolue JIeKTPOMarHuTHbIE KOIeOaHus hitpst//resh.edu.(w/subject/less
a | o P ' ON/4909/conspect/47005/
BIHYKICHHBIC 3JICKTPOMAariuTHLIC KOJIEOaHUs
https://resh.edu.ru/subject/le
4 IlepemenHsbIi TOK. Pe3ncrop u KOHIEHCATOp B LIETIU sson/4909/conspect/47005/
MEPEMEHHOTO TOKa https://resh.edu.ru/subject/le
sson/5904/conspect/72013/
https://resh.edu.ru/subject/le
43 Karymka "HAYKTUBHOCTH B €U IIEPEMEHHOI'O TOKA Sson/4909/conspect/4 7005/
y Y p https://resh.edu.ru/subject/le

sson/5904/conspect/72013/
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a4 3akon Oma 111 SJIEKTPUIECKOH TIENH IEPEMEHHOTO https:.//resh.edu.ru/subject/le
TOKa sson/4909/conspect/47005/
45 MoIHOCTb IEPEMEHHOIO TOKA. AMIIIUTYJHOE U https://resh.edu.ru/subject/le
JICHCTBYIOIIIEE 3HAYECHHUE CHUJIbI TOKA U HAIIPSKEHUS $son/4909/conspect/47005/
https://resh.edu.ru/subject/less
46 Pe3oHaHC B 2JIEKTPUYECKOU LIETIH on/4909/conspect/47005/
https:.//resh.edu.ru/subject/less
47 Pemenne 3anau on/4909/conspect/47005/
Wneansueiii  Tpanchopmarop. [IpouzBoacTso https://resh.edu.ru/subject/less
48 PapC®OpMATOP. IPOMBEOACTES, 0N/4909/conspect/47005/
nepeaayda u moTpeOIeHUe IIEKTPUIECKOW JIHEPTUur
DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJCTBE https://resh.edu.ru/subject/less
49 35IeKTpo3Heprun. KynbTypa ncnosb3oBaHus on/4909/conspect/47005/
AIEKTPOIHEPIUU B MOBCEAHEBHOM JKM3HU
https://resh.edu.ru/subject/less
50 Pewienue 3anau on/4909/conspect/47005/
https://resh.edu.ru/subject/less
51 Pemenne 3anau 0n/4909/conspect/47005/
. https://resh.edu.ru/subject/less
O06o01IeHre U crucTeMaTu3alus 3HaHU| TI0 TeMe
52 "y " 0n/4909/conspect/47005/
JIEKTPOMArHUTHBIC KOJIeOaHUs
53 Mexannyeckne BOJIHbI. XapaKTEepUCTUKN MEXAHUYECKUX https://resh.edu.ru/subject/le
BOJTH sson/3795/main/270800/
54 CBolicTBa MEXaHUYECKUX BOJIH htips:/jresh.edu.ru/subject/le
sson/3795/main/270800/
55 3BvK. XaDAKTePHCTHKI 3BVKA https://resh.edu.ru/subject/le
yI. AdpaKktep Y S50n/3795/main/270800/
56 Nudpa3Byk u ynprpassyk. [llymoBoe 3arpsiznenue

OKPYXKAIOIIEH Cpeabl
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57

Penrenue 3anau

58 DNeKTpOMarHuTHbIC BOJHBI. M3myuenue https://resh.edu.ru/subject/le
3JIEKTPOMArHUTHBIX BOJIH sson/4913/conspect/47382/
59 DHeprus AMEeKTPOMArHUTHBIX BOJH. CBOMCTBA
AJIEKTPOMATHUTHBIX BOJIH
60 [IIxana snekTpoMarHuTHBIX BOJIH. [IpumeneHne https://resh.edu.ru/subject/le
AJIEKTPOMATHUTHBIX BOJH B TEXHUKE U OBITY sson/4913/conspect/47382/
IIprHIMIIBI paiMOCBA3U U TeneBUaAeHUA. Pannonokamus. https://resh.edu.ru/subject/le
61 . .
DEeKTPOMarHMTHOE 3arpsi3HEHNE OKPY KAtoOIIEeH CpeJibl sson/4915/main/47447/
62 KonTpomnpHas padota o Teme "KosieOaHusi 1 BOJTHBI'
63 CaeT. 3aKOH MPSIMOJTMHEHHOTO PACIIPOCTPAHCHHS CBETA hitps:/jresh.edutwsubject/le
' P pactpoctp S50N/4914/conspect/47589/
64 Pemienue 3a1au Ha mpUMEHEHUE 3aKOHA
IPSIMOJIMHEMHOTO paclpOCTPAHEHHUsI CBETA
65 OTtpaxenue ceta. [mockoe 3epkaio. Chepruueckoe https:.//resh.edu.ru/subject/le
3epKajo sson/4914/conspect/47589/
[Tpenomnenue cBeTa. AGCOTIOTHBIA U OTHOCUTEIBHBIN
66 nokKaszarelib npesiomieHus. [loiHoe BHyTpeHHEE https://resh.edu.ru/subject/le
orpaxkeHue. IIpeenbHbIA yroi MoaHOro BHyTPEHHETO sson/4914/conspect/47589/
OTpaKEHUs
67 Pemenue 3a1ay Ha IPUMEHEHHE 3aKOHOB OTPAXKEHUS U
MIPEJIOMJICHUS CBETA
68 Xon nyyeit B mpusme. Jucnepceust ceeta. Cl0KHBII https.//resh.edu.ru/subject/le
cocTaB 0Oeloro cBera. I[Bet sson/3843/conspect/270824/
69 JInn3bl. DOKYyCHOE pACCTOSTHUE U ONITHUYECKAs CHIIA https://resh.edu.ru/subject/le
JIUH3bI sson/3843/conspect/270824/
70 [Toctpoenue n3o0paxeHuii B TMH3aX U UX CUCTEMax.
YBeIMYEHUE JTUH3BI
el Pemienue 3a1a4 Ha TOCTpOECHUE M300paKEHUH,
MIOJIy4a€MBbIX C IOMOILBIO JINH3
https://resh.edu.ru/subject/le
72 ['na3 kak onTuyeckas cucrema

sson/3829/conspect/
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Pemenue 3anay. [Ipenensl npuMeHUMOCTH

73 T€OMETPHUYECKONW ONTUKH
74 CKOpOCTb CBETa U METOJIbI €€ U3MEPEHUS
75 Jlucniepcns cBeta https.//resh.edu.ru/subject/le
p sson/3818/conspect/
76 Vinrepdeperius caera https://resh.edu.ru/subject/le
POCPCHIL sson/5906/conspect/
77 KorepenTHble HICTOYHHUKH. Y CJIOBHSI HAOIIOICHUS https://resh.edu.ru/subject/le
MAaKCUMYMOB 1 MMHMMYMOB sson/5906/conspect/
78 Pemenne 3amau
79 TTpHMeHEH e HHTEphEpCHIIN https://resh.edu.ru/subject/le
PUMCHCHNC CpPCPCHIL sson/5906/conspect/
https.//resh.edu.ru/subject/le
80 | [ndpaxunus csera SS0N/3866/conspect/151455/
81 Hudpakuronnas peméTka. Y cioBre HaOII0ISHUS https://resh.edu.ru/subject/le
IJIABHBIX MAaKCUMYMOB Sson/3866/conspect/151455/
82 Pemenue 3amau
83 ITormepeyHOCTH CBETOBBIX BOJH. [losipusanus ceera hitps://vesh.edu.ru/subject/le
p ) p sson/3853/conspect/
https://resh.edu.ru/subject/less
84 Pemrenne 3amau on/3878/conspect/48317/
https://resh.edu.ru/subject/less
85 CBeToBBIC SIBICHUS B IPUPOIE on/3878/conspect/48317/
O00011eHre U cUCTEMaTU3ALMs 3HAHUI 10 TEME https://resh.edu.ru/subject/less
86 "0 " on/3878/conspect/48317/
IITUKA
https://resh.edu.ru/subject/less
87 KoHTponbHas padota mo teme «OnTuka» on/3878/conspect/48317/
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['paHu1bl TPUMEHUMOCTH KJIACCUYECKOW MEXAHUKH.

88 3aKOHBI NIEKTPOJUHAMUKHI U MPUHITUTT hitps://resh.edu.ru/subject/le
sson/5907/conspect/
OTHOCHUTEIbHOCTH
89 [TocTynatsl crienuanTbHONW TEOPUH OTHOCHUTEILHOCTH hitps://resh.edu.ru/subject/le
sson/5907/conspect/
[IpocTpaHCcTBEHHO-BPEMEHHOW MHTEPBAJ.

9 [TpeobpaszoBanus Jlopenia. Y cioBue NpUIMHHOCTH. https://resh.edu.ru/subject/le
OTHOCUTENBHOCTHh OJHOBPEMEHHOCTH. 3aMeJICHHUE sson/5907/conspect/
BPEMEHH U COKPAILEHUE TTUHBI

91 DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIbI

9 CBs13b MaccChl ¢ SHEPTUEN U UMITYJIbCOM https.//resh.edu.ru/subject/le
PENATUBUCTCKOMN YaCTUIbl. DHEPrusl NOKOS sson/5907/conspect/

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

93 PaBHOBECHOE TEIIIOBOE M3TyUEHUE esson/3878/conspect/48317/

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

94 3akoH cmelenus Buna esson/3878/conspect/48317/

95 I'mnotesa M. IInanka o kBanTax. @OTOHBI gﬁég%;cﬁgg&%tgg%}e

9% SHENIHA 1 HMITYITEC hOTOHA https://resh.edu.ru/subject/le

sson/3878/conspect/48317/

97 ®oroaddext. OnbiTel A. I'. CToneToBa. 3aKOHbI https://resh.edu.ru/subject/le
doTorpdekra sson/3878/conspect/48317/

98 VYpaBHenue Diinmreitna i poroaddexra. "Kpacnas
rpanuna’ goroaddexra

99 Hasnenue cera. Onbite [1. H. JIeOeneBa gﬁég%cﬁgizggge

100 BoiHOBBIE CBOIICTBA YaCTHIL

101 Bounsb! ne bpoins. JlnuHa BonHbL Ae bpoisia U pa3Mepbl https://resh.edu.ru/subject/le
00J1aCTH JIOKAJIM3AIIMN JBUKYIICHCS YaCTUIIBI sson/3878/conspect/48317/
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https://resh.edu.ru/subject/less

102 KopnyckynsipHO-BOJIHOBOH Jyanu3m on/3878/conspect/48317/
https://resh.edu.ru/subject/less
103 | dudpakxims 3JeKTPOHOB Ha KpHUCTAILIAX on/3878/conspect/48317/
Creunduka usmepenuit B Mukpomupe. COOTHOIICHHS https://resh.edu.ru/subject/less
104  MSMEpEHH B MUKPOMHPE. on/3878/conspect/48317/
HeomnpeaenéHHocrel [ eiizenbepra
https://resh.edu.ru/subject/less
105 | Pemenue rpadgudeckux 3agad on/3878/conspect/48317/
https://resh.edu.ru/subject/less
106 | Pemenue pacuéTHBIX 3a1a4 on/3878/conspect/48317/
" " https://resh.edu.ru/subject/less
K : T
107 | o POTRER pabora no remau: *Octops CTO™, 0n/3878/conspect/48317/
OpIYCKYJISIPHO-BOJIHOBOM Jyaanu3M
108 OIBITHI 110 UCCIIEIOBAHNUIO CTPOEHHUS aTOMa. https://resh.edu.ru/subject/le
ITnanerapHas Mmojens aroma Pesepdopaa sson/3910/conspect/
https://resh.edu.ru/subject/le
109 | Iloctynatsl bopa sson/5908/conspect/
110 Bunel criektpoB. CieKTp ypoBHEHN HEPTUU aTOMa https://resh.edu.ru/subject/le
BOJIOpPOJIA sson/6329/conspect/
111 C https://resh.edu.ru/subject/le
MMOHTAaHHOE U BBIHYXJICHHOE U3JIyYCHUE CBETa s50n/6329/conspect/
https://resh.edu.ru/subject/le
112 Jlasep sson/5632/conspect/
113 I3‘IyKJ10HHa§I MOJENb sAapa FGI/I3€II;II6epFa-I/IBaHeHKO. https.//resh.edu.ru/subiect/le
apsii 1 MaccoBO€ YUCIO sapa. M30Tomnsl. S50n/5845/conspect/ 151634/

PagnoakTuBHOCTD
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3aKoH pagnoakTUBHOTO pactaja. CBorcTBa

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

114 MOHU3UPYIOUIETrO U3NyueHus. Bausinue 50n/3889/conspect/290390/
paaIMOaKTUBHOCTH Ha KUBBIC OPTaHU3MBbI. Jlo3uMeTpus
DHeprusi CBSI3u HYKJIOHOB B siipe. SInepHbIe CHJIBI.

i | ot e o aepmepen Szepme s st
PCAKTOpel. 11p YHPp PMOAZICPHOTC s50n/5845/conspect/151634/
CHUHTE3a. DKOJIOTMYECKUE aCIIEKThl PA3BUTHUS SIIEPHOM
SHEPTEeTUKHU
Mertompl perucTpaluy U UCCIEA0BAHUS JIEMEHTAPHBIX https://resh.edu.ru/subject/le
yactull. OyHIaMEeHTaIbHbIE B3aUMOICHCTBUSA. sson/5909/conspect/

116 bapuonsl, Me30HEbI 1 ienToHbI. [IpencraBienue o https://lesson.edu.ru/lesson/
CrannaptHoii Mojenu. KBapk-riitooHHas MOJENb 4f179f30-c88e-4392-b561-
aJpPOHOB d71a0638d388
®usuka 3a npenenamu CtannaptHoit mojenu. Témuast https://|esson.edu.ru/lesson/

117 Martepus U TéMHas sHeprus. EquHCTBO dusnueckoi 4f179f30-c88e-4392-b561-
KapTHHbI MUpa d7120638d388

118 JTamsl pa3BUTUS aCTPOHOMUH. 3HAUYEHUE aCTPOHOMUU hitps://resh.edu.n/subject/le

p p ) P sson/4937/conspect/
IT .
119 | maporer socnmmetnns ovmacon Moromat htpsresh.edurusubjecte
PHPOAL . A sson/4937/conspect/
ACTPOHOMUYECKHUX UCCIIEAOBAHUI
CoBpeMeHHbIE ONTHYECKUE TEIECKOIIbI, https:.//resh.edu.ru/subject/le

120
PaaMoTENeCKOIbl, BHeaTMOChEepHasi aCTPOHOMHUS sson/4937/conspect/

121 Bun 3Bé3nnoro Heb6a. Co3Be3aus, ipKkue 3BE3HI, https://resh.edu.ru/subject/le
MJIaHETHhl, UX BUIUMOE JIBMKCHHUE sson/4937/conspect/

122 Comnneunast cuctema. Comnnite. ConHeuHass aKTUBHOCTb. https://resh.edu.ru/subject/le
Wcrounnk sneprun CoHIa U 3BE3] sson/3918/conspect/48520/

123 3BE3/1bI, UX OCHOBHBIE XapaKTepUCTUKU. J(narpamMma https://resh.edu.ru/subject/le
" CIIEeKTpaJIbHBIN KJIACC — CBETUMOCTD sson/5910/conspect/

124 3Be3/1bI TIIAaBHOM MOCIEN0BATEILHOCTH



https://resh.edu.ru/subject/lesson/3889/conspect/290390/
https://resh.edu.ru/subject/lesson/3889/conspect/290390/
https://resh.edu.ru/subject/lesson/5845/conspect/151634/
https://resh.edu.ru/subject/lesson/5845/conspect/151634/
https://resh.edu.ru/subject/lesson/5909/conspect/
https://resh.edu.ru/subject/lesson/5909/conspect/
https://lesson.edu.ru/lesson/4f179f30-c88e-4392-b561-d71a0638d388
https://lesson.edu.ru/lesson/4f179f30-c88e-4392-b561-d71a0638d388
https://lesson.edu.ru/lesson/4f179f30-c88e-4392-b561-d71a0638d388
https://lesson.edu.ru/lesson/4f179f30-c88e-4392-b561-d71a0638d388
https://lesson.edu.ru/lesson/4f179f30-c88e-4392-b561-d71a0638d388
https://lesson.edu.ru/lesson/4f179f30-c88e-4392-b561-d71a0638d388
https://resh.edu.ru/subject/lesson/4937/conspect/
https://resh.edu.ru/subject/lesson/4937/conspect/
https://resh.edu.ru/subject/lesson/4937/conspect/
https://resh.edu.ru/subject/lesson/4937/conspect/
https://resh.edu.ru/subject/lesson/4937/conspect/
https://resh.edu.ru/subject/lesson/4937/conspect/
https://resh.edu.ru/subject/lesson/4937/conspect/
https://resh.edu.ru/subject/lesson/4937/conspect/
https://resh.edu.ru/subject/lesson/3918/conspect/48520/
https://resh.edu.ru/subject/lesson/3918/conspect/48520/
https://resh.edu.ru/subject/lesson/5910/conspect/
https://resh.edu.ru/subject/lesson/5910/conspect/

125

Buytpennee crpoenue 38€371. CoBpeMeHHbIE

MPEACTaBJIICHUA O IPOUCXOKIACHUN U 3BOJIFOIUN COHHL[a

U 3BE31. DTaIbl )KU3HU 3BE3

https://resh.edu.ru/subject/le
sson/5910/conspect/

126

Muineunsbii [1yTe — Hama ["asiakTuka. TUIbI raJIaKTHK.
UéEpHple AbIpHI B iApax rajlaKTUK

https://resh.edu.ru/subject/le
sson/4935/conspect/290419/

127

Bcenennas. Pacinpenne Beenennoit. 3akon Xa66ua.
Teopus bospmoro B3peiBa. PennkroBoe nsiydeHue

https://resh.edu.ru/subject/le
sson/4937/conspect/

128

Macimrabnast ctpykrypa Beenennoit. Meraranaktuka

https://resh.edu.ru/subject/le
sson/4937/conspect/

129

Hepeménnbie mpoOieMbl acCTpOHOMUU

https://resh.edu.ru/subject/le
sson/4937/conspect/

130

dusnueckuii npakTUKyM 1o Teme “HccienoBanue
MarHUTHOTO TI0JISl TIOCTOSTHHBIX MarHUTOB" I
"HccnenoBanue cBOMCTB (heppOMarHeTUKOB" WK
"HUccnenoBanne IeiCTBUS IIOCTOSHHOTO MarH1uTa Ha
pPaMKy C TOKOM"

131

dusnueckuii npakTUKyM 1o Teme "M3MepeHne cuiibl
Awmriepa” wnu "M3ydenune 3aBUCUMOCTH CUJIbI AMIiepa
oT cuiibl Toka" uiy "OnpeneneHne MarHUTHOM
MHAYKIIMH HA OCHOBE U3MepeHus cuibl Amnepa”

132

®uznyeckuil npakTUkyM o teme "HccnenoBanue
SIBIICHUS JIEKTPOMAarHUTHON MHAYKIUU WU
"OnpeneneHue MHAYKIIUU BUXPEBOTO MAarHUTHOTO
nosst'"

133

dusnueckuil npakTUKyM 1o Teme "HccnenoBanue
SBTICHUS caMOMHAYKIH" wiH "COopKka MoaemH
3JIEKTPOMAarHUTHOTO reHeparopa”

134

duznyeckuil mpakTUkyM o teme “M3mepenue nepruonaa

CBOOOIHBIX KOJICOAHWUI HUTSHOTO U TIPY>KHHHOTO
MasiTHUKOB"

135

®dusnueckuit mpakTukyM 1o teme "[IpeodbpazoBanue
SHEPrUM B MPYKUHHOM MasTHUKE"



https://resh.edu.ru/subject/lesson/5910/conspect/
https://resh.edu.ru/subject/lesson/5910/conspect/
https://resh.edu.ru/subject/lesson/4935/conspect/290419/
https://resh.edu.ru/subject/lesson/4935/conspect/290419/
https://resh.edu.ru/subject/lesson/4937/conspect/
https://resh.edu.ru/subject/lesson/4937/conspect/
https://resh.edu.ru/subject/lesson/4937/conspect/
https://resh.edu.ru/subject/lesson/4937/conspect/
https://resh.edu.ru/subject/lesson/4937/conspect/
https://resh.edu.ru/subject/lesson/4937/conspect/

136

®uznyeckuil npakTukyM no teme "HccnenoBanue
NIEPEMEHHOI0 TOKA Yepe3 MOCIEN0BATEIBHO
COeIMHEHHBIE KOH/IEHCATOP, KaTYILIKY U PE3UCTOp" HUIIU
"HccnenoBanue pabOThl HICTOYHUKOB CBETA B LEMH
NEPEMEHHOT0 TOKa"

137

®uznyeckuil NpakTUKyM 1o teme "M3yueHue
apaMeTpOB 3BYKOBOW BOJIHBI

138

Ouznyeckuil mpakTukyM 1o teme "M3mepenue
nokaszaress pesiomiieHus crekia” win "llomyuenue
n300pakeHMsI B CUCTEME M3 IIJIOCKOTO 3epKaja U JIMH3bI

139

Ouznyeckuil mpakTukyM no teme “HccnenoBanue
3aBHCHUMOCTH (POKYCHOT'O paCCTOSIHHS OT BeliecTBa (Ha
npuMepe KuaKux Jun3)" win "H3mepenne GokycHOro
pacCTOsIHUS PACCEUBAIOIIMX JIUH3"

140

Ousnueckuii mpakTHKyM 1o Teme "Habmonenne
nudpaknyu, HHTepdEepEeHIINN 1 TTOJISIpU3aIliu CBeTa"

141

®dusnyeckuil MpakTUKyM 1o Teme " OnpeaeneHne
UMITYJIbCA ¥ SHEPTHH PEIASTUBUCTCKUX YacTHIl (10
dororpadusiM TPEeKOB 3apsIKEHHBIX YACTHIL B
MarHUTHOM MoJie)"

142

®uznyeckuil NpakTUKyM 1o teme "M3mepenue
nocTossHHOM IlaHka Ha OCHOBE UCCIIEIOBAHMUS
dororddekra” unu "HccnenoBanue 3aBUCUMOCTH CHITBI
TOKa 4epe3 CBETOAMO/T OT HAMPSDKESHUS

143

®dusnueckuit mpakTukyM 1o teme "Hccnenopanue
CIIEKTpa Pa3peskeHHOT0 aTOMapHOTO BOJIOPOIA U
W3MEpPEHHE MOCTOsTHHOM Punbepra”

144

®uznyeckuil mpakTukyM no teme "HccnenoBanue
paZi0aKTUBHOTO ()OHA C UCTIOIB30BAaHUEM JT03UMETpa”
nin " M3ydeHne noraoneHus 6eTa-4yacTUIl ATFIOMUHUEM

145

®uznyeckuil npakTukyM no teme "Habmonenus
3BE3IHOTO HEOA HEBOOPYKEHHBIM IJ1a30M C




UCTIOJIb30BaHUEM KOMIIBIOTEPHBIX MTPHIIOKESHHUN IS
OTIpeieNIeHus TOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy. OCHOBHBIE cO3Be3/1usi CeBEpHOTO
HoJyuIapus U sipkue 38€3ab1" win "Habmonenus B
Teseckon JIyHsI, TIaHeT, TYMaHHOCTEH M 3BE3HBIX
CKOTUJICHUH"

146

O06o061mIeHne u cucreMaTtu3anus 3HaHui. Ponb ¢usuku u
aCTPOHOMHUHU B S3KOHOMUYECKOM, TEXHOJIOTMYECKOM,
COILIMATILHOM U ATHYECKOH cepax AesTeIbHOCTH
JenoBeKa

147

O0001IeHne U cucTeEMaTru3ais 3HaHui. PoJbs 1 MecTo
(U3UKU ¥ aCTPOHOMHH B COBPEMEHHOM HAYYHOH
KapTUHE MHpa

148

O6o006menne u cuctemMatu3anys 3Hanui. Posp
¢du3nueckoil Teopun B HOpMUPOBAHUU IPECTABICHUN
0 (hu3MYEeCcKOr KapTUHE MUPA, MECTO (pr3myecKon
KapTHHBI MUpa B O0ILEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYUYHbIX NPEACTABIECHUIN O IPUPOJIE

149

OO0001IEHME U CUCTEMATU3ALIMS 3HAHUM IO TEME
"Kunemaruka"

150

O00011eHre U cUCTEMaTU3ALMS 3HAHUI IO TEME
"Kunemarnka"

151

O00011IeHNE U CUCTEMATH3aIN 3HAHUH 110 TEME
" ImHamuka"

152

O0001eHre 1 cUCTEMaTU3AINS 3HAHUI IO TEME
"Crartuka TBEpAoro tena"

153

O0o001IcHNEe U CHCTEMATHU3allsl 3HAHUH 110 TEME
"3aKoHBI COXpAHEHHUS B MEXaHHKe"

154

O0001IeHne 1 cUcTEMaTU3AINs 3HAHUI 1[I0 TEME
"OCHOBBI MOJICKYJISIPHO-KHHETHUECKON TEOpHH '

155

O00011IeHNE U CUCTEMATH3aIU 3HAHUH 110 TEME
"TepmoanHamuka. TeniaoBbie MATUHBL




O0001eHne 1 cucTeEMaTU3aINs 3HAHUI 110 TEME

156 " ArperaTHble cocTosiHHS BetmiecTBa. da3oBbie
epexosl

157 0O0001IeHre 1 cCUCTEMaTU3aIMS 3HAHUI 10 TEME
"DnekTpuueckoe moje"

158 O060011IeHNE U CUCTEMATH3aIUs 3HAHUI 110 TEME
"TlocTOsSIHHBIN 2JIEKTPUUECKHI TOK"

159 0O000meHne u cucreMaTu3anus 3Hauni no reMe "Toku
B Pa3IMYHBIX Cpenax’

160 O000111eHrEe U cUCTEMaTU3ALMs 3HAHUI IO TEME
"MarxaurtHoe moie"

[TIpomexxyTouHas arrecranus. Pe3epBHbIi ypOK.

161 O0001IeHre U cUCTEMaTU3ALMs 3HAHUI IO TEME
"DeKTpoMarHuTHAsE UHIYKIHS

162 PesepBHblit ypok. O000IIeHNE U cCUCTeMaTH3aIHs
3HaHUH 110 TeMe "MexaHndeckue Kojieoanus”

163 PesepBHbIil ypok. O600IICHIE ¥ CHCTeMaTH3aIHS
3HAHMI IO TeMe " DIIeKTPOMArHUTHBIC KOIeOaHus
PesepBHeIil ypok. O000IIEHHE U CHCTeMAaTHU3aIUS

164 | 3Hanwmii mo Teme "MexaHuuecKue U dJIEKTPOMArHUTHBIS
BOJIHB!"

165 PesepBHeIit ypok. O000IIEeHHE U CUCTEMATHU3AIIHS
3HaHui 1o teme "Onrnka”

166 Pe3epBHbIii ypok. O60011€HNE U cCTeMaTU3alus
sHauunii mo reMe "Ocuossl CTO"

167 PesepBHbIii ypok. O6001IeHNE U cHCTeMaTU3alus
3HaHui o TeMe " KopmycKyJsipHO-BOJIHOBOM ayainn3m”

168 PeseprHblit ypok. O000IIeHNE U CUCTEMaTH3AIHS
3HaHui o teMme "dusuka aroma”

PesepBHblii ypok. O6001I€HNE U cCTeMaTU3alus

169 3HaHU# 1o TeMe " Pu3nKa aTOMHOTO siipa U

AJIEMEHTApHBIX YacTHUIl"




170

PesepBHbIif ypok. O000IICHHE 1 CHCTeMAaTH3AIUS
3HaHMI 110 TeMe "DIIeMeHThI acCTPOU3UKH"

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

170
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

« @wmsuka (B 2 uactax), 10 kmacc/ I'emnenmredin JI.D., BymaroBa A.A.,
Kopuunse 1.H., Komkuna A.B.; nox pengakuueid OpioBa B. A., OOmecTtBo ¢
OrpaHu4eHHOW  OoTBeTcTBeHHOCThIO  «BMHOM.  JlaGopatopusi — 3HAHMII»;
AxmmonepHoe o6mectBo «M3narenbctBo «IIpocBemenne»

o O®usmka (B 2 wactax), 11 xmacc/ Denpenmreiitn JI.D., BymaroBa A.A.,
Kopuunber U.H., Komkuna A.B.; mox pemakumeit Opnoa B.A., OGmiectBo ¢
OrpaHUYCHHOM  oTBeTCTBeHHOCThIO «BHMHOM.  JlaGoparopusi  3HaHUIA»;
AxnmonepHoe obmectBo «M3aaTenscTBo «lIpocBernienue»

METOANYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA
1. Tuxomupona C.A., SABopckuii b.M. ®usuka-10. — M.: Muemo3una, 2010

2. Tuxomupona C.A., SAABopckuit .M. ®usuka-11. — M.: Maemo3una, 2010
3. ®usuka. 10 kinace. YueOHUK B 2 4. (0a30BBIN U YIITyOJICHHBIH YPOBHH)
I'enpensmrreiin J1.O., luk F0.U. - M., 2014
4. duzuka. 11 xnacc. YueOnuk B 2 4. (0a30BbIii U yTriTyOJICHHBIH YPOBHH)
I'enpensmrreiin J1.O., luk F0.U. - M., 2014
5. ®usuka. 10 xknace. [Ipodunsabiil ypoBeHs. KacbsHoB B.A. - M.: Ipoda, 2013
6. ®msuka. 11 kmace. [podunsHblil ypoBens. KacesHoB B.A. - M.: JIpoda, 2011
7. TuxomupoBa C.A. ®uzuka-10. Pabouas tetpans. — M.: Muemosuna, 2010.

8. Tuxomupona C.A. ®uzuka-11. Pabouas terpans. — M.: Muemosuna, 2010.

9. lunaxtuyeckue marepuansl Ousuka 10 kmace / A.E.Mapown, E.A.MapoHn. —
M.: UznarensctBo «/[poda», 2014.

10. Iunakrrueckue maTepuansl ®usuka 11 kiaace / A.E.Mapon, E.A.MapoHn. —
M.: M3natenscTBO «Ipoda», 2014.

11. TemaTuueckre KOHTPOJIBHBIE U CAMOCTOATENbHBIE paboThl 10 pusnke 10
kiacc / O.M.I'pomiiea. — M.: M3narensctBo «OKk3amen», 2012 r.

12. TemaTnyeckue KOHTPOJIBHBIC M CAMOCTOSTEIbHBIC pabOThI 10 pusmke 11
kiacc / O.M.I'pomueBa. — M.: M3natenbcTBo «Ok3amen», 2012 1.

13. Coopuuk 3anay no ¢usuke. 10-11 knaccel. [TappentreBa H.A., 2010

14. ®usuka. 3amaunuk. 10-11 knaccsl. N'onpadapo H.HM. (2012, 400c.)

15. ®usuka. 3amaunuk. 10-11x1. Peimkesuy A.IT. (2013, 192¢.)

16. ®usuka. 10 knacc. OnopHble KOHCIEKTHI M pa3HOYPOBHEBBIE 3aaHMUS.
Mapon E.A. (2013, 96¢.)

17. ®uzuka. 11 knacc. OnopHbIe KOHCIIEKTHI U PA3HOYPOBHEBBIC 3aaHUS.
Mapon E.A. (2013, 80c.)

18. ®usuka. 10-11 knaccer. "KoHcTpyKkTOp" caMOCTOSATEIBHBIX U KOHTPOJIbHBIX
pa6ot. Aunpromeukud C.M., Cnyxaesckuit A.C. (2010, 191c.)

19. ®usuka. 11 knacc. Pa3HOYpOBHEBBIE CAMOCTOSITEIIBHBIC U TEMATHIECKUE
KOHTPOJIbHBIE paboThl B hopmare EI'D. Kupuk JI.A., Hypmunckuit A.W. (2012,
256¢.)



20. ®usuka. 10 kinacc. PasHoypoBHEBBIE CAMOCTOSITEHHBIE U TEMATUYECKUE
KOHTpOJIbHBIE paboThl B popmare EI'D. Kupuk JI.A., Hypmunckuii A.W. (2012,
256¢.)

®usuka. 11 knacc. TecToBble 3a1aHusI K OCHOBHBIM yueOHUKaM. Pabouas
teTpans. 3opun H.M. (2008, 192¢.)

21. ®uzuka. Kontpons 3HaHui, ymMmeHuii 1 HaBbIKOB yuamuxcs. 10-11 kiaccr.
3abotun B.A., Komuccapor B.H. (2008, 64c.)

22. ®uzuka. Ontuka. KBanroBas npupoja ceeta. 11 kimacc. Yuumcs pemarthb
3amaun. Pomamkesuu A .M. (2009, 112¢.)

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCblI CETH
UHTEPHET

http://www.phisicon.ru -Hoseiiimue pa3paboTKH B 007aCTH MPOrpPaMMHBIX
MOJENeH /I uccaeaoBanus GU3ndecKkux sABjeHu. [locnennss Bepcus BKIOYaeT
B ce0s DJIEKTPOHHBIN y4eOHUK IO BCEM paszjeiaM IIKOJIBHOTO Kypca (DU3uKH,
oonee 400tecToB, okono 100 TtumoBwIX 3amad ¢ pemieHusMmu, Oonee 50
WHTEPAKTUBHBIX KOMIBIOTEPHBIX AKCIIEPUMEHTOB.
http://www.college.ru - OTKpBITBIH KOJUIE)K PACCUYUTaH HA JIUCTAHIIMOHHOE
oOy4eHHe IIKOJRHUKOB TO Py MPEAMETOB, B TOM 4YHCIEe MO (HU3UKE U
actpoHoMuU. OTKPBITHIN KoJmemK coaepkut 6osee 2000 TecTOB MO pa3IUuYHBIM
npeameraMm, o030pbel yueOHbIX WHTepHeT-pecypcoB, MHTepHET- ydeOHUKH U
WHTEpaKTUBHBIE Monenu. Pa3paboTana cucreMa CaMOTECTUPOBAHUA C
VHAUBUAYAJIbHON aJanTallerd TECTOB K 3alpoCcaM YUYEHUKOB. YUWUTEIb HAUIECT
3l1eCh ~ METOAMYECKHE  MaTepualibl, COOOlIEeHHUs IO OOMEHY  OIBITOM
UCIIOJIb30BAaHUSl YYEOHBIX KOMIIBIOTEPHBIX MporpaMM B IIKOJE, 0030p
00pa3oBaTeIbHBIX PECYPCOB
http://www.vscholl.ru - "BupryanpHas mkona Kupwina u Medoaus”. Ha
cepBepe umerorcss Kypchl HHtepaktuBHas ¢usuka’ mna /-11 kmaccoB. OHu
coJiepKaT YPOKHU C MOJHBIMH KOMMEHTapHUSIMU U KPACOYHBIMH WILTIOCTPAIIUSIMH,
UCTOPUYECKHE CIPABKH 00 yUEHBIX. YTPAKHEHHS 110 BCEM TeMaM, BUPTyaIbHBIN
9K3aMeH, CIPAaBOYHUK, 3aHMUMATEIbHYI0 HH(pOpMaInio. MHOTO MaTepHaIOB IS
y4HTENEeH, pOAUTENIECH, AOUTYPUEHTOB.
http://www.school/edu.ru/int - Pa3pa®oTku 1O IIKOJIBHOMY Kypcy (u3uku
HNHcTUTyTa HOBBIX TEXHOJOTHA B OOpa30BaHWM, ONHCAHUS W JICMOBEPCHH
nporpaMMHbIX nakeToB 'JKuBas ¢usuka’, "M3yuaem nsmxkenue”, "KpoccBopn no
buznke".
http://www/machaon/ru/atomsec -koMmbloTepHbIN Kype " ATOMHAsI SHEPreTHKA U
ee Oe3omacHOCTh' U OOIIEAOCTYyIMHAs CHUCTEMa KOHTPOJISI 3HAHUU MO psay
IPEIMETOB.
http://www/cacedu/unibel .by/Partner/bspu/pilogic/links/htm - Paznuunbie
pecypchl MO IIKOJABHOM (u3uMke MOXHO HaWTH Ha caiite benopycckoro
yHuBepcureta "®dusuka B 1mikosie. Crucok pecypcoB'. Ha stom ke ceppepe
noctymHa 0asza maHHbIX "AkTuBHas ¢usuka' mo ¢usmke 7-11 kmaccoB. baza



3HAHWM BKIIOYaeT HA00Op KOMIBIOTEPHBIX (PPArMEHTOB, KOTOPHIE MOMKHO
BKJIIOYATh B COCTaB YpokoB. Bcero paspaborano 6onee 600 3amaHuii-cuTyarmid.
Kaxnoe 3amanne npumepHo B 10 BapuanTax. ComepskaHue U CIOKHOCTD 3aJJaHHM
COOTBETCTBYeT yd4eOHMKaM Juisi cpemHed mkon . Jlms kaxkmoro kiacca
npennaraercs o 10-15 ¢parmentoB. TumoBoit crieHapmii paccuutan Ha 15-20
MUH paboThl ydamerocs u coaepxut 10-12 3aganwnid.
www/bitpro.aharru/catalog/psisics.html - karamorn y4eOHBIX KOMITBIOTEPHBIX
porpamMm 1o (pusuke .

http://www/1c/ru/repetitor - oOyuaromiue mporpaMmmbl 0 (GU3KKE, BKIOYAIONIUC
y4eOHHK, 3aJlayHUK, CIPABOYHHUK I10 BCEM pasjeiiaM IIKOJBbHOW (U3HKU H
coaepxkut (0 untepakTuBHBIX Mojnenel. bonee 900 crpanun Tekcra, okosno 300
TECTOB M 3aJ7a4 ¢ pa300poOM PEIIICHHIA.

http://rostest.runnet/ru ~ ,  http://prenit/ssu/runnet/ru - UHTEpaKTHBHOE
[CHTPJIN30BaHHOE TecTUpoBanue 1o ¢usuke ( 1997 - 1999 rona).
http://www.niif.spb.su, http://www.pcismsu.su - gaHHBIE O HOBEHIINX

HampaBJICHUSX B (U3UKE MOXHO TMONyuyuTh Ha cepBepax HUU  ¢usuku
[TerepOypra u pusudeckoro pakynpreta MI'Y.

http://gatewa.psic.msu.su - "3agaunuk abutypuenta 97" -3agaunuk MI'Y.
http://www.Halyavarru - Metoauueckie MaTepralibl MO MIKOJIBHBIM MPEAMETaM,
BKJIIOYAsl PUBHKY.

Hayuno-texaunueckas uHpopmarus (HTU). Cep. 1. Opranuzanus ¥ MeTOIUKa
uHpopmannonnoit padorer / BUHUTHU (k) www.viniti.ru

Hayuno-texuuueckas wunHpopmanus (HTU). Cep. 2. HubopmarnmoHHbIe
nporeccel U cucrembl /| BUHUTH (k) www.viniti.ru

Hayunbie u Texundeckue ononmoreku (3k) WwWw.gpntb.ru/win/ntb/index.html
HoBas OubOnumoreka. [IpumokeHne K rasere <«AprymMeHTbl M (GakTeD» (k)
www.aif.ru

OO6pazoBatenbHbIe pecypchl cetu HTepHeT no dusuke

OTkpeIThIN KOUTEK: Pusnka http://www.physics.ru

['azera "®usmka" wm3marensckoro jgoma "[lepBoe centsops”  http:/ffiz. 1
september.ru

Bcepoccwuiickas onmummuaga MKoILHUKOB o ¢usuke http://phys.rusolymp.ru
EcrecTBeHHO-HayuHble H3KcnepuMeHThl - @Pusuka: Komnexkuus Poccuiickoro
o0brmieobpaszoBarepHOro moprana http ://experiment .edu.ru

Kadbenpa wu mnaboparopusi ¢usuku MOCKOBCKOTO HMHCTUTYTa OTKPBITOTO
obpaszoBanus http ://fizkaf. narod.ru

Kadenpa obmeit ¢usuku ¢uzdpaka MI'Y um. M.B. Jlomonocoma: ydeOHBIC
nocooust, GU3MUECKuii MPaKTUKYM, AeMOoHcTpanuu http://genphys.phys.msu.ru
Kadenpa obmeit ¢uzmku HoBocuOMpCKOro rocynapcTBEHHOTO YHHBEPCHUTETA:
y4e0HO-MEeTOINYECKHEe MaTepuabl u 1abopaTopHEIC IPAKTHKYMBI
http://phys.nsu.ru/ok01/

"KBanT": Hay4YHO-TIONYJISAPHBIN (PU3HKO-MaTeMaTHdeckuid xypHair  http ://kvant.
mccme. ru



http://www.viniti.ru
http://www.viniti.ru
http://www.gpntb.ru/win/ntb/index.html
http://www.aif.ru
http://phys.rusolymp.ru
http://genphys.phys.msu.ru

PernonanbHplii LEHTP OTKPBITOrO (PU3UYECKOTO OO0pa3oBaHus (PU3UUECKOTO
daxymnprera CIIOIY  http://www.phys.spb.ru

dwusuka.py: cait i npenogaBaTeseld U ydamuxcs  http://www.fizika.ru
SAnepnas ¢pusuka B UaTeprere http://nuclphys.sinp.msu.ru

BuptyanpHblii  MeTOAWYECKMH KaOWMHET YyuuTelns (U3UKA U aCTPOHOMHH
http://www.gomulina.orc.ru

Bupryanensiii puzmatkinace  http://www.fizmatklass.ru

Bupryanbusiii (OHJ] €CTEeCTBEHHO-HAyYHBIX M HAyYHO-TEXHUYECKUX 3PPEKTOB
"OddexruBnas puzuka" http ://www. effects, ru

I'eomerpuueckas ontuka http://iso.pippkro.ru/dbfiles/sites’geom_optic/

3amaun o ¢usuke ¢ pemenusmu  http://fizzzika.narod.ru

3aHnMarenbHas (PU3MKa B BONPOCAX W OTBETAX. CAUT 3aCiIyXEHHOTo y4yutelns PD
B. Enpkuna  http://elkin52.narod.ru

3aouHas (pU3UKO-TeXHUYecKas mikoja nmpu MOTU  http://www.school.mipt.ru
NudopmanmonHsie TEXHONOTMHM B mpenojaBaHuu  Qgusuku: cadt WA
®Gumummosoit  http://ifilip.narod.ru

Knacclnas ¢usuka: caiit yuurtens ¢usuku b.A. banguHoin http://class-
fizikanarod.ru

KoHuenuuu  COBpEMEHHOIO  €CTECTBO3HAHUA:  DJIEKTPOHHBIA  y4eOHHUK
http ://nrc. edu. ra/est/

Mup ¢usuknu: QUINIECKUl IKCIEPUMEHT http://demo.home.nov.ru
OOpa3oBatenbuble  Marepuansl 1o  ¢uzuke OTU um. A.O. Hodde
http://edu.ioffe.ru/edu/

OOpasoBatenbHbli  cepBep  "OnTuka” http://optics.ifmo.ru
OOGyJaroniue TpexypoBHEBble TecThl 10 (Qusuke: caut B.U. Perennmana
http://www.physics-regelman.com

OmnnaitH-ipeoOpa3oBaresb equHul u3mepenus  http://www.decoder.ru

[Mpoekt "Bes dpusuka”  http://www.fizika.asvu.ru

Pemenwust 3ama4 u3 yueOHuKoB 1o ¢usuke http ://www. irodov.nm. ru

Teopust OTHOCHTETBPHOCTH: MHTEpHET-yueOHuK  http ://www. relativity, ra
TepMmonuHaMuka: 3MEKTPOHHBIN y4eOHUK MO (pu3mKe ais /-ro U 8-ro KIaccoB
http://fn.omstu.ru/phys/bib/I-NET/

Ypoxku o Mmonekyssipaoi ¢pusuke 10 http ://marklv. narod. ru/mkt/

dusznka B anumaiusax  http ://physics. nad. ru

dwusuka B mkoe: cadt M.b. JIeBoBckoro  http ://www. marklv.narod. ru
dwusuka Bokpyr Hac  http://physics03.narod.ra

dusuka 1 aburypuenta - http://www.abitura.com

dwusuka aus yunreneii: caiit B.H. Eroposoii  http ://fisika. home. nov. Ru
dusrka 1 acTpoHOMHUsSI B MOCKOBCKO# mikose Ne 1060  http ://www.physica-
vsem. narod. ru

®du3nka CTyJIeHTaM W IIKOJIbHUKaM: oOpaszoBarenbHbI MpoekT A.H. Bapruna
(MHUDH)  http://www.vargin.mephi.ru

dwusukam - mpenogaBaresM u cryaeHtam  http://teachmen.csu.ru



http://www.phys.spb.ru
http://www.fizika.ru
http://nuclphys.sinp.msu.ru
http://elkin52.narod.ru

duszuKoMIT: B OMOIIs HaYrHAoMeMy ¢usuky  http://physicomp.lipetsk.ru
DrekTpoauHaMuKa: yueHue ¢ yBiedenuem  http://physics.5ballov.ru
DJIEMEHTHI: MIOIYJISIPHBIN CalT 0 byHIaMEHTATBHON HAyKe
http://www.elementy.ru

Emunas  xommexkmms  L{OP  (mudpoBbix  00pa3oBaTelbHBIX  PeCypCcoB)
www.school -collection.edu.ru

Enunoe oxno ®epepanbHOro 1meHTpa HUHGOPMAIMOHHO-00pa30BaTEIbHBIX
pecypcoB  www.fcior.edu.ru

Caiit Poccuiickoro oopa3zoBatenbHOro nopraiga  Www.school.edu.ru

Koukypcel, onmuMmuanbl.  Bceepoccuiickne AMCTaHIIMOHHBIE 3BPHUCTHYCCKHE
omumnuansl  http://www.eidos.ru/olymp/

Bcepoccutickuii konkype "Jlyuamue mkossl Poccun”  http://bestschool.org.ru
Bcepoccuniickuii KOHKYPC " JluCTaHITMOHHBII YUUTEIb rojga”
http://eidos.ru/dist_teacher/

Bcepoccuiickuii KOHKYpC MIKOJIbHBIX u3nanuii  http://konkurs.lgo.ru
Bcepoccuiickuii koHKype " Yuntens roga Poccun”  http://teacher.org.ru
OyuMITAa BT TUTS IIKOJIbHUKOB: nH(OPMAITMOHHBIN caiT
http://www.olimpiada.ru

Ywmuuk: Beepoccuiickuit nerckuii natepHet-hectuans  http://www.childfest.ru
IOnocte, Hayka, KyapTypa:  BcepoCCHMUCKMI ~ OTKPBITBIM  KOHKYPC
UCCIIEIOBATEILCKUX U TBOpPUECKUX padot yuyamuxcs  http://unk.futuredyou.ru
Bceepoccuiickuii KOHKypC IOHOIIECKHX HCCIIEeNOBaTeIbcKux pador um. B.U.
Bepnanckoro  http ://vernadsky. Info

OnmuMnuaasl Ui WKOApHUKOB  http://olympiads.mccme.ru

http://en.edu.ru/ EcrecTBeHHO-HAay4YHBIH 00pa30BaTEIbHBIN MOPTA
SABnsercs  cocraBHOM  uacThio  DenepanpHOrOo  TopTaysia  Poccuiickoe
oOpazoBanue”. ComepKUT pecypchl U CChUIKH MO (U3HKE, XUMHUH, OUOJIOTHH,
MaTeMaTuKe, 0030p JIUTEepaTyphl U NMEPHOTUYCCKUX HU3AAHHUM, TECTHI, 3aJlaHUs K
OJIUMITHAJIAM.

http://experiment.edu.ru/ Poccuiickmii  001meo0pa3oBaTenbHbI  TOPTAI.
Komnexkuus: €CTECTBEHHOHAYYHbBIC IKCIIEPUMEHTHI
http://som.fio.ru/subject.asp? d=10000006

CereBoe oObenuHenne wmetoauctoB Denepaunn MHTEepHET-00pazoBanus. B
noMo1p yuurento. Ousuka.

MUHUMYMBI WM CTaHAAPTHl 00pa30BaHMs; PEKOMEHIOBAHHBIC WM aBTOPCKHE
IIPOrPaMMBbI; TTPUMEPHBIC TIOYPOYHBIC TIIaHBI, METOJIMYECKHEC PEKOMEHIAITUU T10
UCTIOJb30BAaHUIO KOMITBIOTEPHBIX TEXHOJOTHH 1 IHTEpHET-TeXHOJIOTHIl Ha YPOKE;
METOJUYECKHE PEKOMEHAINK TI0 TPETOaBaHUI0 KOHKPETHBIX TEM, aHHOTAIUU
CD-ROM o06pa3oBaTeibHOTO Ha3HAYE€HHUS] U METOAUKU pabOThl C HUMH U JIp.
http://www.fizikaru/  ®usuka.ru

Caiit u1s yqamuxcsi ¥ mpernojaBateneii. YueOHuku ¢u3uku 1 /-9-X Kiaccos,
COOpHUKH BOTPOCOB U 3ajad, TECTbI, OMHCAHHUS JabOpaTOPHBIX padoT; s



http://www.fcior.edu.ru
http://www.school.edu.ru
http://bestschool.org.ru
http://olympiads.mccme.ru
http://en.edu.ru/

yaurtenen - 0030pbl y4eOHON JTUTEPATyphl, TEMATUYECKHE U MOYPOUHbIE TIJIAHBI,
METOIUYECKHE pa3paboTKu.

http://www.phizik.cjb.net/ ®usuk npeacrapiser.

Caiit mocBsimeH Kypey (usuku o0rieoOpa3zoBaTeabHON MKkl [ImanupoBanue
YPOKOB, 3K3aMEHAI[MOHHBIC OWJICTHI, CIIPAaBOYHUKH, 33Ja9HUKH (yaeOHOe TToCco0ue
M. E. TynpuuHCKOTO, TNpeIHA3HAYCHHOE JUIS MEPBOH CTyHeHH OOydeHUs ),
pOrpaMMBl, KpPOCCBOP/IBI. Konnexuus CCBUIOK.
http://www.physics.ru  OTKpBITBII KOJUTSIK

VYyeOHble KOMIBIOTEPHBIE KYpChl KOMIAHUM «®DU3UKOH», BBINYCKAEMbIX Ha
KOMITaKT-JMCKaX ¥ UHAMBHyaIbHOE 00y4ueHHe uepe3 MHTepHeT (TecTupoBaHue 1
JJIEKTPOHHBIC KOHCYJbTalMU), 0030p MHTEepHET-pecypcoB Mo ¢GuU3MKe U Jp.
http://college.ru/physics  «OtkpsiTas Gpuzrka»

Caiitr sBnsiercss yacThio mnpoektra "OtkpbiTeii Komnemx" u  uHTErpupyer
coliepKaHUE M3BECTHBIX YYEOHBIX KOMIIBIOTEPHBIX KypcoB 10 (usuke,
BbIlTyckaembix komnanueit ®M3MKOH Ha koMmakT-IMcKax, ¥ WHIUBUYAJTbHOE
oOydyeHHe MIKOJIBHUKOB depe3 Internet. Jlns yuurens cpeaHedl MIKOJbI:
METOJUYECKHE MaTepuaynbl, OOMEH ONbITOM HCIOJb30BAHHUS  YYEOHBIX
KOMIIBIOTEPHBIX IpOrpaMM B HIKOJIE, OoJbplIas MOJ0OpKa MATEepUajioB [0
ucrnoyib3oBaHuio Internet B yuebHom mpouecce. OmnyOJMKOBaHbBI CTaHIAPTHI
o0Opa3oBaHMs U y4eOHbIE TUIaHbl 111 MHOTONPO(PUIBHBIX KO, pa3HOYPOBHEBBIX
u npodubHBIX KiaaccoB.  http://schools.techno.ru/sch1567/metodob/index.htm
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