PabGouyasi nporpamma no yueoOHomy npeamery «Puzuka» (yriry0JgeHHbIH YPOBEHb»

INOACHUTEJBHASA 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypoBHE cpeaHero oomero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, mpenctaBieHHbix B GI'OC COO, a taxke ¢ yd€rom QenepanbHOi paboueit
nporpaMmbl BocnuTanuss M KoHuenuuu npenopaBaHusi ydeOHoro mnpenmera «@Pusuka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLIMX OCHOBHbBIE
o0Opa3oBaTesibHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE PEIMETHOE  COJEpIKAHUE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEILHOCTh M3YyYCHHS TEM M Ppa3fesioB Y4eOHOro
npeaMera ¢ yu4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTMKH Y4eOHOTO
npolecca, BO3PacCTHBIX oOcoOeHHocTed oOywaromuxcs. I[Iporpamma no ¢usuke naér
IpPECTaBICHNUE O LENAX, COAEpKaHUM, OOIel cTpareruu OoO0y4yeHus, BOCIMTAHUS U Pa3BUTHUS
oOyJaromuxcs cpeacTBaMu yueoHoro npeamera «Pusnka» Ha yriryoJEHHOM YpOBHE.

N3yuenne kypca QuU3MKK yrIyOJEHHOTO YPOBHS IO3BOJISIET pEANIM30BaTh 3a7add
npodecCHOHAIBbHON OpPHEHTALMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH Ul MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM M HHKCHEPHBIM CIIEIIHATbHOCTSIM.

B mporpamme mo QusMke Onpenensiorcs IUIAaHUpYEeMble pe3yibTaThl OCBOEHHS Kypca
¢u3uKku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHbIE,
npeaAMeTHbIC (Ha yriryOsn€éHHOM ypoBHE). HaydHO-MeTOH00THYecKO OCHOBOM sl pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAapeIMETHbIM U IPEAMETHBIM pe3yJibTaTaM 00ydJaroImmxcs,
OCBOMBILIUX MPOrpaMMy 1o (GU3UKE HAa YPOBHE CPEHETO 0011ero oopa3oBaHMs Ha YIIIyOJIEHHOM
YPOBHE, SIBIIIETCSA CUCTEMHO-AEATEIbHOCTHBIN MOAXO.

[Iporpamma o ¢u3uKe BKIIOYACT:

IUTAaHUPYEMbIE pEe3yNbTaThl OCBOEHHUS Kypca (U3MKU Ha YIriIyOJEHHOM ypOBHE, B TOM
qucie MPeIMETHbIE Pe3yIbTaThl O rogaM 00yUYeHHUS;

coJiepkaHue yueOHoro npeamera «Pu3ukay 1no rogaM o0ydeHusl.

[IporpaMmma mo ¢u3MKe HMMeEeT NPUMEPHBIH XapakTep W MOXET OBbITh HCIOJIb30BaHA
YUUTEISIMU (PU3UKU JUISl COCTABIIEHUSI CBOMX PabOUUX MPOTrpaMM.

[IporpamMa 1O (Qu3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY Yy4yUTeNIeH U
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pEajM3alyd PA3IMYHBIX METOAMYECKHMX TOIXOIO0B K
npenofaBaHuio (GU3MKKM Ha YriayOJIEHHOM ypOBHE IpPH YCIOBHM COXPaHEHHUs 00s3aTelbHON
YacTH COJIep KaHUs Kypca.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsl B KAYeCTBE yU4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIQJ B CHCTEMY 3HaHUH 00 OKpyXKarolieM MHpe.
[konpHBIH Kypc (GU3HKH — CHCTEMOOOpA3YIOIIUN JJIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHe 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBJICHUI, N3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomuei. VMcnonab3oBaHue W aKTUBHOE
npUMeHeHne (U3UYECKUX 3HAHUM OMpeAesnyio XapakTep M OypHOE pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJOTHIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJTYYEHHsS] HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMu. WM3yuyeHue UMK BHOCHUT OCHOBHOW BKJaa B



GbopMHpPOBaHHE €CTECTBEHHO-HAYYHOM KapTHHBI MHUpa oOydarmierocs, B (QopMupoBaHUE
YMEHHI IPUMEHATh HAYIHBIH METOJ IIO3HAHUS TIPH BBHITIOTHEHUN UMH Y4E€OHBIX HCCIIETOBaHUH.

B ocHOBY Kkypca (U3UKH Ha yPOBHE CPEAHEr0 OOIIEro 0Opa3oBaHMs MOJIOKEH PSA UACH,
KOTOPBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 OCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEM KypcC SABISETCS JIOTUYECKU 3aBEpPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEHl Marepuan Kypca (HU3UKH OOBEIMHEH
BOKpYT (u3nueckux Teopuil. Benyummm B kypce siBisiercss (OpMHpOBAaHUE MPECTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanosaraetT UCIoJib30BaHuE ryMaHUTapHOTO
noTeHnuana GU3n4ecKoil HayKu, OCMBICIICHHE CBS3H Pa3BUTHUS (PU3UKU C Pa3BUTHUEM OOIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMH U HKOJIOTUYECKUMU IIPOOIeMaMHu.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢usukn — yrioyOn€HHOTO — ypOBHS
IpEeIoiaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX MPUIOKECHUN
M3YYEHHBIX TEOPHH U 3aKO0HOB. [Ipu 3TOM paccMaTpUBarOTCS Ha YPOBHE OOILIUX MpPEICTaBICHUN
U COBpEMEHHbIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3Konocuszayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEp)KaHus,
NOCBAUIEHHBIX JKOJIOTMYECKHM Tpo0iIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHs MpoOIeM palmoHaILHOTO MPUPOAOIIOIB30BAHUS U
9KOJIOTHYECKOH 06€30MacHOCTH.

OcBoeHue conepkKaHus MPOrpaMMBI 10 (PU3UKE TOJHKHO OBITH MOCTPOSHO HA MPUHITUIIAX
CHCTEMHO-AEATEIBHOCTHOTO 1moaxo/a. st GU3uKy peannzaius 3TUX MPUHIUIIOB Oa3upyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOSTEILHOTO HKCIIEPUMEHTa KaK IMOCTOSHHO AeHCTBYIOLIEro (akTopa
yuebHOoro mpouecca. [nsg yrayOn€HHOrO YpPOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOTO
YUEHHYECKOTO OSKCIIEPUMEHTa, BKIIIOYAIOMIETO (PPOHTANbHBIE YYEHHUYECKHWE OIBITHl TpU
M3YYEHHH HOBOTO MaTepuaina, jlaboparopHble paboTel M paboThl mpakThkyma. [Ipum 3ToMm
BO3MOJXKHBI JIBa Ccrioco0a peanu3anui GU3ndeckoro npakTukyma. B mepBom ciiydae mpakTHKyM
npoBoauTcs au00 B koHue 10 u 11 kmaccoB, mub0 mocie MEpBOrO M BTOPOTO IMOJIYTOJUM B
KaXJIOM U3 3TUX KJaccoB. BTopoii cmocod — 3To mHTerpanusi paboT MPaKTUKyMa B CHCTEMY
71a00paTOpHBIX paboOT, KOTOPHIE MPOBOMATCS B Mpollecce u3ydeHus paszzaena (temsl). [Ipu sTom
1o paboTamMH NMPaKTUKyMa MOHUMAETCsl CAMOCTOATEIbHOE MCCIIEJ0BAHUE, KOTOPOE MPOBOJAUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 000OIIEHHOTO BUAa O€3 MOIIAaroBOil HHCTPYKIIHH.

B nporpamme o ¢usmke crcrema yueHHYECKOTO YKCIEPUMEHTa, Ja00paTOPHBIX paboT U
NpaKTUKyMa MPeJICTaBlIeHa €NHBIM ITepedHeM. BBIOOp TeMaTuKu JUTst 3TUX BHJIOB YICHUYECKHUX
NPAaKTUYECKUX PAabOT OCYLIECTBISETCS y4aCTHMKaMHM 0Opa3oBaTENbHOrO IMpoliecca MCXOS M3
0COOEHHOCTEH MOYypOYHOIro IUIAHUPOBAHUS M OCHalleHWs KabuHeta ¢usuku. Ilpu sTOM
o0ecrieynBaeTcsl OBNAJICHUE OOYYAIONIMMHCS YMEHHUSMH TPOBOAHUTH TIPSMBbIE M KOCBEHHBIC
U3MEpPEHUs, MCCICOBAHUS 3aBHUCUMOCTEH (M3NYECKUX BEIWYMH W IOCTAaHOBKY OIIBITOB IIO
IPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bonpiioe BHUMaHUE yAeNnseTcs PelIeHUI0 pacu€THBIX U KadeCTBEHHBIX 3an1ad. [Ipu aTom
JUTT PacYETHBIX 3a/la4 MPUOPUTETOM SIBIISIOTCS 33[a4d C SIBHO 3aJaHHON WM HESIBHO 3a/IaHHOU
(bu3nIecKoil MOJENBIO, TTO3BOJISIONIAE TPUMEHSITh U3yYSHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJTHOTO pa3jeNia Kypca, TaK U MHTETPUPYS MPUMEHEHUE 3HAHWW M3 pa3HbIX pasfenoB. s
KaueCTBEHHBIX 3aJ]ad TMPUOPUTETOM SBIAIOTCS 3aJaHusl Ha OOBICHEHHE/TpeAcKazaHue



MpOTEeKaHUsl (U3MYECKUX SBICHHN U MPOILIECCOB B OKPYKAIOIICH XU3HH, TpeOyromue BbIOOpa
bu3nveckoil Moenu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu  PI'OC COO Kk MarepuasbHO-TEXHUYECKOMY
o0ecrieyeHHI0 y4eOHOro mpouecca Kypc (Gpu3MKH yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
o0miero o0pa3oBaHUs JIOJDKEH H3ydaTbCs B YCIOBMSIX NpeAMETHOro kabuHera. B kabunere
($U3UKN TOJKHO OBITH HEOOX0AMMOE JIA00PATOPHOE 0OOPYIOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B IIporpaMMe 1o (pu3MKe Y4eHHUECKHUX OIBITOB, Ja0OpaTOPHBIX padOT M pabOT MpaKTUKyMa, a
TaKXe JIeMOHCTpallMOHHOE 000py10BaHHE.

JleMoHCTpaMoOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IPUHLUIIOM
MUHHMAaJIbHOH JOCTAaTOYHOCTH M 00ECHEeYMBAET MOCTAHOBKY MEPEUMCICHHBIX B MPOrpaMMe I10
¢u3uKe KIIOYEBBIX JEMOHCTPALMU JUIsI MCCIEIOBAHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTtopHoe 00OpYyZOBaHUE AJIS YYEHMUYECKHX IPAKTHUECKHX paboT Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOECIeYMBAETCs B pacyére OAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTBHI J1aOOPATOPHOrO OOOPYAOBAHMSI JOJKHBI OBITh
IOCTPOCHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUHU AHAJIOIOBBIX U LU(POBBIX HNPUOOPOB, a TaKXKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU TIETISIMU U3Y4YEHUST GPUUKU B 00IIEM 00pa30BAHUU SIBIISIFOTCS:

(opMHUpOBaHKE UHTEPECA U CTPEMIICHUS 00YUAIOIIMXCS K HAYYHOMY M3yUYEHUIO IIPUPO/IBbI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE MPEACTaBIEHUH O HAydyHOM METOJe IMO3HaHMA M (OPMHUPOBAHUE
HCCJIEIOBATEIBCKOIO OTHOIIEHHUS K OKPYXAIOIIUM SIBICHUSM;

(GopMUpOBAaHHE HAyYHOIO MMPOBO33PEHHS KaK pe3yJbTaTa M3y4yeHHUS OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

dopmHpoBaHHEe YMEHMH OOBSCHATH SIBICHUS C UCIOJIb30BaHUEM (DU3MYECKMX 3HAHUU U
HayYHBIX JI0Ka3aTeJIbCTB;

(dbopMUpOBaHUE MpPENCTaBICHUN O ponu (DU3MKU A Pa3BUTHUS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3sBUTHE TMPEJICTaBIEHUH O BO3MOXHBIX cepax Oyaymeld mnpodeccuoHaTIbHON
JESITEIbHOCTH, CBSI3aHHBIX C (U3MKOM, MOArOTOBKAa K JaJbHEHIIEMY OOYYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTikeHne 3TUX Lenel oOecrneynBaeTcsi pelleHHeM CIEAYIONMX 3ajad B Ipolecce
u3ydeHHs Kypca GU3MKU Ha YPOBHE CpeHero o0uiero o0pa3oBaHus:

NpUOOpEeTEeHNE CUCTEMBbl 3HAHUM 00 00mKX (U3HYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOpUsIX, BKIIOYas MEXaHUKY, MOJIEKYJIAPHYIO (PU3UKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO (PU3UKY
U 3JIEMEHTBI aCTPO(YU3UKH;

(dbopMHpoBaHHE YMEHUI NPUMEHATh TEOPETHUECKUE 3HAHUS JUIsl O0bSICHEHUs (PU3NYECKUX
SIBIICHUI B TIPUPOJIC U JUTS IPHHATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW YKHU3HU;

OCBOEHHUE CIIOCOOO0B PeIlIeHUs Pa3IMYHbIX 33]a4 C SBHO 33/J1aHHOIN (U3HUECKON MOJENbIO,
3aja4, MOJPA3yMEBAIOIIUX CAMOCTOATENBHOE CO3AaHuEe (PU3UUYECKOM MOJeNnu, aJeKBaTHOU
YCIIOBUSM 33Jlaud, B TOM YHCJIE 3a]1a4 HH)KEHEPHOTO XapaKTepa;

MOHMMAaHHE (PU3UYECKHX OCHOB M TPHUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX POIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIQICHUE METOJIaMH CAMOCTOSITEJIbHOIO IUIAHUPOBAHHUS M MPOBEACHUS (DU3NYECKUX
HKCIEPUMEHTOB, aHaJM3a M WHTEpHpeTalud HHPOPMALUHU, ONpPENETICHUsI JIOCTOBEPHOCTH
MOJIyYEHHOTO PEe3yJIbTaTa;



CO3/IaHUE YCJIOBUU ISl Pa3BUTHUS YMEHHU MPOEKTHO-UCCIEAOBATEIBCKON, TBOPUYECKOM
JESITEIIbHOCTH;

pa3BUTHE UHTEpeca K cepam npodhecCHOHANBHON NesITeIbHOCTH, CBI3aHHON C (PH3UKOM.

B coorBerctBun ¢ TtpedoBanusMu PI'OC COO yriyOn€éHHBIM YpPOBEHb H3yUCHUS
yuebHOoro mnpenmera «®Pusnka» Ha YpPOBHE CpeIHEro o0Iliero o0pa3oBaHUsA BbIOMpaeTCs
00y4JarIUMUCS, TUIAHUPYIONIMMHE TPOJOJIKCHHE O0pa3oBaHMs IO CICIUATBHOCTAM (U3HUKO-
TEXHHYECKOTO MPOUIISL.

Ha n3yuenune ¢usuku (yriyOnEHHBIM YPOBEHB) HA YPOBHE CPEHETO 00IIeT0 00pa3oBaHMs
otBoautcs 340 gacos: B 10 kimacce — 170 vacoB (5 gacoB B Hepento), B 11 kiacce — 170 yacos (5
4acoB B HEJIEIIIO).

COAEPXKXAHUE OBYUEHUA
10 KIIACC

Pa3zpnen 1. Hayunblii MeTO NO3HAHUS NPUPOABI.

®dusuka — (yHIaMeHTanbHas Hayka o npupoje. HayuHblif MeTox MO3HaHMS U METOMAbI
UCCIeIOBaHNS (PU3NYCCKUX SIBICHUI.

OKCHEpUMEHT U Teopus B Mpoliecce Mo3HaHus npuposl. Habmoaenue u skcriepuMeHT B
¢dusuke.

Crioco0Obl u3MepeHus (U3NYECKUX BEIUYMH (QHAJIOrOBble U IM(POBBIE U3MEPUTEIbHbIC
npuOOpPBI, KOMIIBIOTEPHBIE 1aTYNKOBBIE CUCTEMBI).

[TorpemuocTu n3MepeHuit pu3nuecKux BeIUIrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue (U3NYECKUX SBICHUH M MPOLECCOB (MaTepuanbHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJI0, UJeabHasl )KUAKOCTh, UJICaNIbHBIN I'a3, TOUueUHbIH 3apsan). ' unoreza. dusnueckuii
3aKOH, IPAaHUIIbI €r0 MPUMEHUMOCTH. PHU3NUecKas Teopusl.

Ponp u mecto ¢u3uku B (HopMHpPOBaHMM COBPEMEHHOM HayyHOM KapTUHBI MUpa, B
MPAKTUYECKOHN JESITEeIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomol, RPAKMUKYM.

M3mepeHue cuiabl TOKa M HampsOKEHHMsT B ILIENH IMOCTOSIHHOTO TOKa NPU  HOMOIIU
AHAJIOTOBBIX U MU(POBBIX U3MEPUTEIHHBIX TPHOOPOB.

3HakoMCcTBO ¢ 1M poBoil 1aboparopueit no ¢usuke. [Ipumeps! n3mMepeHus: PU3NIECKUX
BEJIMYMH [TPU MOMOIIM KOMIBIOTEPHBIX TaTYNKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanndeckoe nBmKeHHE. OTHOCHUTEIBPHOCTh MeXaHHYecKoro ABrmkeHms. Cucrema
OTCYETA.

[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKH.

Pannyc-BekTop MarepuambHONW TOYKH, €ro MPOEKIMA Ha OCH CHUCTEMBI KOOpIWHAT.
Tpaexropus.

[lepemenienue, ckOpocTh (CpelHSs] CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUATBbHOW TOYKH, UX TMPOEKIIMH HA OCH CHCTeMbl KoopauHaT. CloKeHHE TIepeMEIICHUN 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEMHOE JABUKEHUE. 3aBUCUMOCTb KOOpPJIMHAT,
CKOPOCTH, YCKOPEHHS U MyTH MaTepUATBHON TOYKH OT BpEMEHU U UX TpauKy.



CBobOomHoe mazeHue. YcKopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIIeHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MATEPUAIIbHOU TOUKHU
OT BPEMEHH U UX IpaduKu.

KpuBonunelinoe nBuxeHue. J[BuxeHre MaTepuaaibHOM TOUKH 110 OKPYKHOCTH. YTJ0Bas 1
nuHelHas ckopocTh. Ilepwon m vactora oOpamienus. LleHTpocTpeMurensHoe (HOpMaIbHOE),
KacaresibHOE (TaHT€HIIMAIBHOE) U TIOJIHOE YCKOPEHHUE MAaTepUaIbHOM TOUKH.

TexHudyeckue yCTpONCTBA W TEXHOJOTMYECKHE TMPOLECChl: CIUAOMETP, JABUKCHUE
CHapsI0B, IICMHBIC, IIECTEepEHYATHIC U PEMEHHBIE TIEpeIadl, CKOPOCTHBIC TU(THI.

Hemoncmpayuu.

Mojenpb cuctemMbl OTCUETA, HILTIOCTPALM KHHEMATUYECKUX XapAaKTEPUCTUK JABUKECHHUS.

CrocoObl UCCIIENOBAHUS IBUKECHUN.

NnnrocTpanus npeneapHoro nepexona 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue IBUKEHHM C UCTIOIB30BAHUEM MEXaHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habnroienue nrkeHus Tena, OpoleHHOro Mo/ YrioM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue ckopocTy Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEIyKTOpE.

CpaBHeHHE TyTeW, TPACKTOPHIl, CKOPOCTEH IBMIKEHHUS OJHOTO M TOTO K€ Tela B Pa3HbIX
cUCTEMax OTCYETa.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3ydeHne HepaBHOMEPHOTO JBHKEHUS € LIEJIBIO ONPEAECICHUS MTHOBEHHON CKOPOCTH.

N3mepenne yCKOpeHUsT TMpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHKEHUHU IO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

N3mepenne yckopeHusi CBOOOIHOTO MaieHus (PEKOMEHI0BAHO MCTIOIb30BaHUE 1TU(POBOI
nabopaTopun).

W3ydeHue ABUKEHHs Tela, OPOIIEHHOTO TOPU30HTanbHO. [IpoBepka rumoTe3sl 0 mpsiMoi
MPONOPIUOHAIBHON 3aBUCUMOCTH MEXIY JAIBHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJNA.

N3ydenune ABUKEHUS Tea MO OKPY>KHOCTH C TOCTOSTHHOM IO MOJYJIFO CKOPOCTBIO.

WccnenoBanue 3aBUCUMOCTH TiepHoJia OOpalieHuss KOHUYECKOTO MAasTHUKA OT €ro
apamMeTpoB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HprotoHa. MHepunanbHble cucteMsl oTcuéTa. [IpUuHIMI OTHOCHTEIBHOCTH
[Nanunes. HenneprmanbHbie CUCTEMBI OTCUETA (OMpEIEICHHIE, IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu Cuil.

Bropoii 3akoH HeroTOHA 1711 MarepraibHOM TOUKHU.

Tperwnii 3akoH HbIOTOHA 17151 MaTEpHAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIECHTHOCTh I'PABUTAIMOHHOW U HHEPTHOM MaCCHI.

Cuna TsoKecTH. 3aBHCHMOCTh YCKOPEHHS CBOOOJHOTO TIQJeHHsS OT BBICOTHI Hal
MOBEPXHOCTHIO TIJIAHETHI M OT reorpaduueckoil mupoThl. JIBHkeHHe HEOeCHBIX Tel M HX
cryTHUKOB. 3akoHbl Keruiepa. [lepBasg kocMHuueckast CKOPOCTb.

Cwita ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHKynierocs ¢ yCKOpeHHEM.

Cuna tpenusa. Cyxoe Tpenue. Cuma TpeHUsT CKOJbXKEHUS M CHJIA TPEHHUS IIOKOS.
Koadduiment tpenus. Cunia cONpoTUBIEHUS MPU ABMKEHUU Tella B JKUIKOCTH WU rase, eé
3aBUCHUMOCTBH OT CKOPOCTH OTHOCUTEIBHOTO IBUKEHUS.



Hasnenue. 'mapocrarnueckoe aaBienue. Cuiia Apxumena.

TexHuueckne yCcTpOHCTBa M TEXHOJIOIMUYECKHUE ITPOLECCHl: TMOAIIMIIHUKY, ABH)KECHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaOnronenue 1BUKEHUS Te B UHEPLUAIBHBIX M HEMHEPLHAIbHBIX CUCTEMAaX OTCUETA.

[IprHIMIT OTHOCUTEIBHOCTH.

Kauenue naByX WIWIMHIPOB WM IIapOB Pa3HOM MAacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHeHuE paBHOACHCTBYIOIIEH IPUIOKEHHBIX K TEIYy CHJI C IPOU3BEICHUEM MACCHI Tella
Ha €r0 YCKOPEHUE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJl, BOHUKAIOLUX B PE3YJIbTAaTE B3aUMOICHCTBUS TEIL.

H3mepenne Macce 110 B3aMMOJEHCTBUIO.

HesecoMocTs.

Bec tena mpu yCKOpEHHOM ITOABEME U I1aJICHUH.

[lenTpoOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepeHune paBHOAEHCTBYIOIIEH CUIT TP IBU)KEHUU OpycKa 110 HAKJIOHHOW MJIOCKOCTH.

[TpoBepka rumoresbl O HE3aBUCUMOCTH BPEMEHHM JIBMKEHMSI Opycka [0 HAaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

N3ydeHne ABUKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTBIO, IEPEKUHYTON yepe3 JIErKui OJI0K.

N3mepenue ko3¢ uiieHTa TpeHus Mo BEIMYUHE YIIIOBOro KO3 QUIIMEHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanue nBW)KEHUS Opycka [0 HAKJIOHHOM IUIOCKOCTM C TEPEMEHHBIM
KO3 (HULIUEHTOM TPEHHUSL.

W3y4eHne nBMKEHUS IPy3a HA BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHOe U BpalaTebHOE JIBUKEHUE TBEPIOTO Tea.
MoMeHT cuiibl OTHOCUTENBHO Ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TshkecTu Tena.

VYcnosus paBHOBECHS TBEPAOTO TEINA.

VYcroitunBoe, HEYCTOMUHMBOE, O€3pa3InyHOE PABHOBECHE.

TexHu4eckne yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peIéryaTble KOHCTPYKIIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue ycloBUI paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAIICHHUS.

KoHcTpynpoBaHne KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIA(b ONIOPHI.

Tema 4. 3axkonvl cCOXpaneHusn 6 MexanukKe.

HNmnynsc MaTepuanbHONW TOUYKH, CUCTEMBI MaTepUaibHBIX TOYeK. LIeHTp macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa o ABMKEHUH LIEHTPa Macc.



HMmynisc CHIIBI M N3MEHEHHE UMITyJIbCa Tella.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MoMeHT umnynbca MaTepualbHOM TOukH. IIpencraBieHne O COXpaHEHMH MOMEHTA
MMITYJIbCa B LICHTPAJIBHBIX MTOJIAX.

Pabora cunel Ha MajoM M Ha KOHEYHOM nepemernieHud. ['padudeckoe mpeacraBieHue
pabOThI CHIIBI.

MOIIHOCTD CHJIBI.

Kunernueckass sHeprus marepuaibHOM TOUkd. Teopema 00 M3MEHEHMM KUHETHYECKOH
SHEPIrUH MATEPUATILHOM TOYKH.

IloreHumanpHple U HEMOTEHUUANbHbIE CWiIbl. lloTeHnuanbHas >Heprus. lloreHuuanbHas
SHeprus ynpyro J1eopMHUpPOBaHHOM NpykuHbI. [loTeHUManbHas 3HEPrust Teja B OJAHOPOIHOM
rpaBUTalMOHHOM moJne. [loTeHnuanbHas 3Heprus Tejna B TPaBUTALMOHHOM II0JI€ OZHOPOJHOIO
napa (BHyTpH U BHe 11apa). Bropas kocMuueckas ckopocTb. TpeTbsi KOCMUYECKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHUMAIBHBIX CUJI C U3BMEHEHUEM MEXAHUYECKOW 3HEPIHMHM CUCTEMBI
TeN. 3aKOH COXPAaHEHHS] MEXaHUYECKON YHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymm s UMACANbHOM JKUJIKOCTHM KakK CJEJICTBUE 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPTUU.

TexHUueckue ycTpoHCTBA U TEXHOJIOTMYECKHE IPOLECCHI: IABM)KCHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

W3mepeHne MOITHOCTH CHJIBI.

W3MeHeHne sHepruy Tea MpU COBEPIIEHUN PaOOTHI.

B3anMHbIe npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEPruil NpU JEHCTBHM Ha
TEJIO CHJIBI TSKECTH U CHJIIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Mpyu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomoi, nPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIENTH 3JIEKTPOMOOUIISI U MOLITHOCTH CHIIBI TATH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccenenoBanue coxpaHeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

W3mepenre KNHETHYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MTOTEHLUAIBHOM SHEPIUU NPY>KUHBI C pabOTOMN CUIIBI TPEHHUS.

Onpenenenue paboOThl CHIIBI TPEHUS MPH JIBUKEHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Pasznea 3. MoJsiekysipaasi pM3uKa U TEPMOAUHAMHUKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOU Meopuu.

OcHOBHBIE TIOJIOKEHUS MOJeKyIsapHo-kuHeTnudeckon Teopun (MKT), wux ombiTHOE
obocunoBanue. Juddysusa. bpoyHoBCkoe nBIKEHHME. XapakTep IBWIKEHUS M B3aUMOJCUCTBUS
YacTHII BeliecTBa. MOJIENIN CTPOCHHS T'a30B, )KHIKOCTSH U TBEPABIX TEJT U OOBSICHCHHE CBOWCTB
BEllleCTBA Ha OCHOBE JITUX Mojeneil. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeriecTBa. [locrosiHnas ABoraapo.



TennoBoe paBHOBecuwe. Temmeparypa u cmocoObl €€ m3Mmepenus. Illkama temmeparyp
Lenbcus.

Mopnens wuaealbHOrO ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOpPUM: YacTULBl Ta3a
JBHKYTCS] XAOTUYECKU U HE B3aUMOJICHCTBYIOT APYT C APYIOM.

["a3oBbic 3akoHBI. YpaBHeHHE MenzaeneeBa—Knaneiipona. AOcomoTHas Temmeparypa
(wkanma temneparyp KeneBuna). 3akon JlanmproHa. M3omponecchl B HIeallbHOM rase cC
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe nmpeacTaBieHne U30MPOLECCOB: U30TepMa,
u30Xxopa, nzobdapa.

CBsi3b MEXIy JaBICHUEM U CpeJHEHd KHUHETUYECKOW JHEpruel NOoCTyNaTeIbHOro
TEIUIOBOTO JIBMKEHHUS MOJIEKYJI MJI€aIbHOIO Tra3a (OCHOBHOE YPaBHEHHME MOJEKYJSPHO-
KMHETUYECKOW TEOpUU HJI€ATBHOIO Ira3a).

CBs3p  aOCONIOTHOM  TeMIlepaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO CpenHein
KMHETUYECKOM dHEprueil NoCTyNnaTeIbHOrO TEMIOBOTO ABUKEHUS €€ YaCTHII.

TexHuueckue yCTPOHMCTBA M TEXHOJOTMYECKUE MPOIECCHl: TepMOMeTp, Oapomerp,
[I0JIyY€HUE HAHOMATEPUaJIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTHUL] BELIECTBA.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Buneopounuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUKEHUS.

Huddysus xunkocrei.

Mogaens onbiTa ITepHa.

[IpuTsxenue MOJIEKyYII.

Mopnenu KpUCTaUIMYECKUX PEIIETOK.

Habmronenue u ncciaenoBaHUE U30MPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nadbopamopuwvie padbomot, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBJIEHUSI TETJIOBOTO PaBHOBECHS IPU TEIIOOOMEHE MEXY
ropst4eil ¥ X0JIOJHON BOJOM.

N3yueHne u30TEpMHUECKOro Tpolecca (PEeKOMEHIOBAaHO MCIIONb30BaHUE IM(PPOBOI
nabopaTopun).

N3ydenune n30XopHOTro npouecca.

N3ydenue nzobapHoOro npoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunbol.

Tepmonunamuueckass  (TZl)  cucrema. 3ajmaHre  BHENIHUX  YCJIOBUH A
TEPMOJMHAMMYECKOM CUCTeMbl. BHemHume w  BHyTpeHHMEe napameTpsl. Ilapamerpsl
TEPMOJUHAMHYECKON CHUCTEMBI KaK CPEIHUE 3HAYEHUS BEIWYMH, ONUCHIBAIOUINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM yYpOBHE.

HyneBoe nauano tepmoanHamMuki. CaMONpoOU3BOIbHAS pellaKcalus TEPMOIMHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopnens uaeanpbHOro raza B TEPMOJMHAMHUKE — CHCTEMA YPAaBHEHWI: YypaBHEHHE
MenneneeBa—KnanelipoHa U BbIpaKE€HUE N7l BHYTPEHHEW SHEpruu. Y CIOBUS IMPUMEHUMOCTU
TOW MOJeNU: HM3Kasg KOHILIEHTpAlMs YacTUll, BBICOKHE TemIepaTypsl. BrlpaxkeHue s
BHYTpPEHHEHN SHEPTUU 0IHOATOMHOTO HJI€alIbHOIO rasa.

KBa3ucrarnuecknue u HECTaTUYECKUE MPOLIECCHI.

OnemeHTapHas paboTa B TepMoJuHaMuKe. Beraucienue paboTsl 1o rpaduky mpoiecca Ha
pV-auarpamme.



Tennonepenaya kak cmoco0 W3MEHEHHUST BHYTPEHHEH HHEPrUHM TEPMOJAMHAMUYECCKOM
cucTtembl 6e3 coBepiieHus padboThl. KOHBEKIINS, TEILIOMPOBOIHOCTD, U3TyUCHHE.

KosmmuectBo TemioTel. TeIIOEMKOCTh Tena. YIenpHAs U MOJSPHAsA TEIIOEMKOCTH
BelllecTBA. YpaBHeHUe Maliepa. YaenbHas TemjioTa CropaHusi Tormba. Pacuér koimyecTBa
TEIUIOTHI IIpH Teruionepenaye. [lonstue 06 agunadbaTHoM mpoiecce.

[lepBbIii 3ak0H TepMOIMHAMUKH. BHyTpeHHss sHeprus. KomudecTBo TemioTsl u pabora
KaK Mepbl U3MEHEHUS BHYTPEHHEH YHEPTUU TEPMOIUHAMHYECKON CUCTEMBI.

Bropoil 3akoH TepMOAMHAMUKH JUIsl PABHOBECHBIX IPOIIECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIAMHAMMYECKON CHCTEMBbI MPOXOIUT €AMHCTBEHHas aauabara.
AOcoioTHas TeMIiepaTypa.

Bropoii 3ak0H TepMOAMHAMUKH /JI HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IE€PENATH
TEIJIOTY OT OoJiee XOJOJAHOro Teja K Oojiee Harperomy 0Oe3 kommeHcaruu (Knaysumyc).
HeoOpatuMocTh NpUpOIHBIX TPOIECCOB.

[TpuHMne! geiicTBus TernoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [ukn Kapho.

DKOJIOTMYECKUE aCNEeKThl UCIIOIb30BAHUS TEIUIOBBIX JABHUrarenei. TemnoBoe 3arps3HeHue
OKpPY’KaroIlle Cpebl.

TexHu4ecknue yCTpOMCTBa M TEXHOJIOTHYECKUE MPOILIECCHI: XOJOAMIBHUK, KOHIUIIMOHED,
TU3ETbHBIA W KapOIOpPAaTOPHBIM JIBUTATENM, IMapoBas TypOWHA, TMOJNydeHHUE CBEPXHU3KHUX
TEMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAaHUEM TEIUIOBOI'O HAacoca,
YTUIU3alKsg OMOOPraHNYeCKOTro TOTLTMBA AJIsl BEIPAOOTKH «TEILIOBOMY U SJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue temmepaTypsl py aquadaTHIeCKOM PacIIupEHUH.

Bo3nyniHoe orauso.

CpaBHeHHE YIENbHBIX TEIIIOEMKOCTEH BEIIECTB.

CnocoObl U3MEHEHUSI BHYTPEHHEN YHEPTHH.

Hccnenoanue aguabaTHOro npoiiecca.

KoMnbroTepHble MOAENH TETIOBBIX JBUraTENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenne yaenbHOU TeMT0EMKOCTH.

HccnenoBanue npoliiecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aanabaTHOro mporecca.

N3yueHne B3aMMOCBS3M DHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOACHCTBUSL U TeMIIEpaTyphl
KHTICHHS JKUIKOCTEH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoowvl.

[TapooOpa3oBanne u KoHJeHcanus. McmapeHne ¥ KWUIIEHHWE. YJelbHas TeIioTa
napooOpa3zoBaHMUs.

Hacpimiennsle W HeHacwllleHHbIE Mmapbl. KadecTBeHHass 3aBUCHUMOCTh IJIOTHOCTH |
JaBJICHUSI HACBIIIEHHOTO Mapa OT TEeMIEepaTyphbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JABJIECHUS B KUJKOCTH.

BrnaxnocTs Bo3ayxa. AGCOMIOTHAS U OTHOCUTEIBHAS BIAYXKHOCTb.

Teépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPOIHUS CBOMCTB KPUCTAJIIIOB.
[TnaBnenue u kpuctauM3anus. Y aenbHas TerioTa miaasienus. Cydomumanus.

Jedopmaruu TtBEpHOro Tenma. Pactskenwe u cxatue. Cosur. Moayns FOnra. Ilpenen
yrapyrux aedopmaruii.



TennoBoe pacmMpeHnue KUAKOCTEH U TBEPIBIX Te, 00bEMHOE U JTMHEHHOE pacIIUpEeHHE.
AHTapMOHHM3M TEIUIOBBIX KOJEOAHWN YaCTHUI[ BEIIECTBA KaK MPUYMUHA TEIJIOBOTO PACHIMPEHUS
TeN (Ha KAYECTBEHHOM YpPOBHE).

[IpeoOpa3zoBanue 3HEprUM B (Pa30BBIX MEpeXoax.

VYpaBHEeHUE TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTspkeHHE. KoaduimeHT mOBepXHOCTHOTO HATsHKeHUs. KanumispHbie
ABJ€eHUA. /laBieHne o UCKpUBIEHHOM MTOBEPXHOCTHIO xkuakocTH. @opmyia Jlamaca.

TexHudyeckue yCTpOMCTBA U TEXHOJOTMYECKHE IMPOLECCHl: IKUIAKUE KPUCTAIUIBL,
COBPEMEHHBIE MATEpUAJIbI.

Hemoncmpayuu.

TenoBoe pacimpeHue.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noOHMXEHHOM JaBJICHUU.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSIKEHHUS.

OIBITHI ¢ MBUIBHBIMH TIEHKAMHU.

CmauuBanue.

Kanwnsipusie sBieHus.

Mopenu HEeHbIOTOHOBCKOM KUIKOCTH.

Crioco0bl U3MEpEHUs BIKHOCTH.

HccnenoBanue HarpeBaHusl U MJIABJIEHUS KPUCTAIIMYECKOTO BELIECTBA.

Bunbr nedopmarnimii.

HaGurotenne Maibix nedopmaruii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepenue yaenbHOM TEIIOTHI MJIaBJIEHUS JIbJA.

M3yuyeHue CBOMCTB HACBIIICHHBIX NIAPOB.

W3mepeHne abCoMOTHOM BIIaXKHOCTH BO3AyXa U OLIEHKA MACChl MapOB B TIOMEIIEHUH.

W3mepenue kodduirienTa moBepXHOCTHOTO HATSKEHHUSI.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCHMOCTH AeopMaliiii pe3HHOBOTO 00pasiia OT MPHJIOKEHHON K HEMY
CUJIBI.

Pa3nen 4. daekTpoauHamMmuKka.

Tema 1. Inexkmpuueckoe nove.

OnexTpu3anus Tea U e€ MposABIIEHUsA. DJEKTpUYecKuil 3apaa. [IBa Buaa 3JIEKTPUUYECKUX
3apsnoB. IIpoBONHMKM, NHMINEKTPUKH W TOJIYHNPOBOAHMKH. ODJIEMEHTAPHBIA 3JIEKTPUUECKUN
3apsl. 3aKOH COXPaHEHUs JIEKTPUUECKOr0 3apsja.

B3aunmoneiictBue 3apsanoB. Toueunsie 3apsaapl. 3akoH KyioHa.

DnekTpuyeckoe notie. Ero neiictere Ha 3JIEKTPUUYECKUE 3aPSIIbl.

Hanpsoxéanocts anexkrpuueckoro mousid. [IpoOubiid 3apsa. Jlunum HanpsHkEHHOCTH
ANIEKTpUYECKOTO 1oJist. OQHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIMaNbHOCTh AIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHIMANIOB M HaIpsKEHUE.
[lorenumanpHass  3HEprus  3apsga B DJIEKTPOCTaTUYECKOM  IIOJIE. IToTennman
NIEKTpOCTaTUYeCKOro mouis. CBsA3b HANpsDKEHHOCTH MOJIA UM PA3sHOCTH TMOTEHLUAJIOB s
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJJHOPOAHOT0, TaK M HEOTHOPOIHOTO).

[IpuHIUIT CyepIIO3UIINY SJIEKTPUYECKHUX TTOJIEH.



[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOU cdeprl. Ilone paBHOMEpHO
3apsbkeHHOro mo o0wémy mapa. Ilone paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IIOCKOCTH.
KapruHbl TMHUNM HANPSI)KEHHOCTU ATUX I1OJIEH U SKBUIIOTEHIIMATIbHBIX ITOBEPXHOCTEH.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECUS 3aPsJIOB.

JM3NeKTpUKHU B 3JIEKTPOCTATHYECKOM MOJI€E. J(U3neKkTpuyeckas NpoOHUIAeMOCTh BEIIECTBA.

KonpneHncarop. OneKTpoEMKOCTh  KOHJEHCATOpA. DONEeKTPOEMKOCTh  IIJIOCKOIO
KOH/JIEHCATOopA.

[TapamnensbHoe  coeauHeHue  KoHAeHcaTopoB.  llocnmenmoBaTtenbHOE — coeMHEHHE
KOHJIEHCAaTOPOB.

OHeprus 3apsKEHHOr0 KOHIEHCAToPa.

JBr>keHME 3apsKEHHOW YaCTHULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM ITOJIE.

TexHu4eckue ycTpOCTBa M TEXHOJOTMUECKHE MPOLECCHI: JIEKTPOCKOI, JIEKTPOMETP,
AIEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHHE JIEKTPOIprOOpOB, KOHAEHCATOPhI, reHepaTop Ban ne
['paada.

Hemoncmpayuu.

YCTpONCTBO M MPUHITUT ICHCTBUS JIEKTPOMETPA.

DIIEKTPUUYECKOE TTOJIE 3apsHKEHHBIX IIAPUKOB.

DJIEKTPUUECKOE MOJIE JIBYX 3apSKEHHBIX IJIACTHH.

Monuens anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

[IpoBOIHUKY B AJIEKTPUUECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3allMTa.

YCTpoicTBO M ACMCTBUE KOHJAEHCATOPA IMTOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcCAaTopa OT IUIOIIAAU  IJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUUECKOro MOJIs 3apsKEHHOI0 KOHJIEHCAaTopa.

3apsiaKa U pa3psiKka KOHAEHCaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

Onenka cul B3aMMOJEHCTBUS 3apSKEHHBIX TEIL.

HaGnronenue npeBpalieHus: 3HEPruu 3apsKeHHOT0 KOHAEHCATOPa B SHEPTUI0 U3ITy4EHUS
CBETOAMO/1A.

M3yuenune npoTekaHus TOKa B LENHU, COEpKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHUMANOB (HANPSDKEHUS) TIpU  IOCIEN0BATEIbHOM
COCIMHEHUH KOHACHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuyecKuii mox.

Cuiia Toka. [ToCcTOSIHHBIN TOK.

VYcnoBusa  CyIIECTBOBaHHS IOCTOSIHHOTO AJIEKTPUYECKOrO TOKa. VICTOYHMKM TOKa.
Hanpsoxenue U u DJ1C €.

3akon Oma 1S ydacTKa Lenu.

ONEKTPUYECKOE  CONPOTHUBIIEHHE.  3aBHUCHUMOCTb  COINPOTHUBIEHUS  OJHOPOIHOIO
IIPOBOJAHMKA OT €ro JUIMHBI U IUIOLIAJM IONEPEYHOr0 CEYEHUs. YEIbHOE CONPOTHBIICHUE
BEIIECTBA.

[locnenoBarenpHOE, NapaJIENbHOE, CMEIIAHHOE COEAMHEHWE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX MMeKTprueckux nenei. [Ipasuia Kupxroda.

Pabora anexrpuueckoro Toka. 3akon J[xoynsi—Jlenna.

MOIIHOCTB 31EKTPUUECKOro TOKa. TermroBas MOITHOCTb, BBIAEIIEMAsI HA PE3UCTOPE.



OJIC u BHYTpEHHEE CONPOTHUBJICHUWE MCTOYHMKA TOKa. 3akoH OMa il MOJHOM
(3aMKHYTOI#1) AJIEKTpHUYECKOM 1IenH. MOIIHOCTh UCTOUHHKA TOKa. KOopoTkoe 3aMbIkaHuMe.

Konzaencarop B 11enu NOoCTOSIHHOTO TOKA.

TexHu4yeckue yCTpONCTBA M TEXHOJIOTMYECKHE IMPOLECChl: aMIEpPMETpP, BOJBTMETP,
peocTar, CYETUHUK AIEKTPUUECKOU SHEPIHUH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HAIPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHUST Ui PE3UCTOPA, JIAMIIbI
HaKaJIMBaHUs U CBETOIHUOJA.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI, IUJIOLIATU
MIONEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanue 3aBUCHMMOCTHM  CHJIBI TOKA OT CONPOTHUBICHHMS IPU MOCTOSHHOM
HaIPSKEHUU.

[Tpsimoe m3mepenune DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O 3JIEMEHTA M OLEHKA
BHYTPEHHETO COIIPOTUBIICHHUS.

Cnioco0ObI coeTMHEHUST UCTOYHUKOB Toka, DJIC OGaTapeid.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKY MOJIOCAMUA MCTOYHHMKA TOKA OT CHJIbI TOKa
B LICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccenenoBanue CMEIIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoOTUBIEHUS IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTU CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHUS.

VYBenuueHue npezenia u3MepeHus amrnepMmerpa (BoJIbTMETPA).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTUBIIEHUS HCTOYHUKA TOKA.

Hccnenosanue 3apucumoct D/1C rabBaHUYECKOTO 3JIEMEHTAa OT BPEMEHH NP KOPOTKOM
3aMBIKaHUH.

HccnenoBanue pa3HOCTH MOTEHLIMAIOB MEX]Y MOJIIOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA
B LICTIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTU MCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

OnekTpuueckas MNPOBOAMMOCTb pA3IMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTD
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METANIOB  OT  TEMIIepaTyphl.
CBepXnpoBOAUMOCTb.

DneKTprUuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsaoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBBIE TPHUOOPHI.

DJIEKTPUUYECKUI TOK B 3JIEKTPOJIUTAX. DJIEKTPOIUTHYECKAS AUCCOLMAIMS. DIIEKTPOIIM3.
3akonsl Dapazes A 3IEKTPOIIN3a.

OneKTpuYecknuii TOK B Tra3ax. (CaMOCTOATENbHBIM M HECAMOCTOSITENBHBIN paspsl.
Paznuunble TUIIBI caMOCTOSATENBHOTO pa3psaa. Monnus. [lna3zma.

TexHuueckue yCTPONCTBA U MPAKTUUYECKOE NPUMEHEHUE: Tra3opa3psaHble JIaMIIbl,
AIIEKTPOHHO-JIy4eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHUOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOJIMOJ, TallbBaHWKa, paUHUPOBAHWE MEAM, BbHIIUIABKA AJIIOMHHMS, OSJEKTPOHHAs
MUKPOCKOIIHUS.

Hemoncmpayuu.

3aBUCUMOCTh COITPOTUBIICHUS] METAJNIOB OT TEMIIEPATYypPHI.



[TpoBOIUMOCTB 7EKTPOIUTOB.

3akoHsbI 3nekTpoaunza dapazes.

HckpoBo# paspsg v IPOBOAMMOCTb BO3AYyXa.

CpaBHeHUE NPOBOAMMOCTH METAJIOB U IOJIYIPOBOIHUKOB.

ORHOCTOPOHHSISI IPOBOUMOCTD TUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Hao6monenue anexrpoinusa.

W3mepenue 3apsaa 01HOBAJICHTHOTO HOHA.

HccnenoBaHue 3aBUCUMOCTH CONPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3n4ecKUuil MPAKTHKYM.

Crioco6b! n3MepeHus: PU3NYECKUX BEJIMUYUH C UCIOJIb30BAHUEM aHAJIOIOBBIX U LU(POBBIX
U3MEPUTENIBHBIX NPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuyuH. OleHka TpaHull
IIOTPEUIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, HCCIEIOBAaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, IPOBEpKa MpPEUI0KEHHBIX T'HIloTe3 (BbIOOp M3 paboT, OMMCAHHBIX B TEMaTHUYECKUX
pazaenax «Y4YeHUYEeCKUN IKCTIEPUMEHT, JTAO0paTOpHBIE pabOTHI, TPAKTHKYM).

Me:xnpeamerHbie CBSI3H.

N3yuenue kypca ¢puszuku yriayonénHoro ypoBHsa B 10 kiacce oCyIIEeCTBISIETCS C YUETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTUKH, OWOJOrMM, XHUMHH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemnsle nOHAMUA, C6AZAHHBIE C UYUEHUEM MENO0008 HAYUHO20 NO3HAHUA:
SBJICHME, HaydHbIM (akr, rumores3a, (usznyeckas BeIMYUHA, 3aKOH, TEOpHUs, HAOINIOJEHHE,
9KCHEPUMEHT, MOJCIIUPOBAaHHE, MOJIeb, U3MEPEHHE, IOIPEIIHOCTH U3MEPEHUH, H3MEPUTENIbHbIE
npuOopsl, nudposas 1adopaTopusl.

Mamemamuka: pelieHUe CUCTeMbl ypaBHeHHWH. JluHelHas QyHkus, mnapabona,
runepoona, ux rpaduku u cBoiicTa. TpuroHomerpudeckrue GyHKINUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOpBI M MX NPOEKLIMU HAa OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexannueckoe JBUKEHHE B KUBOU Mpupoae, 1MPpPy3us, ocMoc, TEMI000MeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXarolled  cpeapl,  yTUIM3anus
OMOOPraHNYECKOro TOIIMBA Ul BBIPAOOTKU «TEMJIOBOI» U 3JIEKTPOIHEPTHH, MOBEPXHOCTHOE
HaTSHKEHHE U KallWJUIIPHbIE SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBICHUS B KUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MOJy4YeHHUEe HaHOMAaTEPHUAJIOB, TEIJIOBBIE CBOMCTBA TBEPABIX TEII, KUAKOCTEH U
ra3oB, JKUIKHE KPHUCTAUIBI, DJJIEKTPUUECKHE CBOMCTBA METAJUIOB, DJIEKTPOIUTHUYECKAS
JUCCOLIMAINs, TajlbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

TI'eozpagpua: BnaxxHOCTh BO3AyXa, BETPHI, 0ApOMETpP, TEPMOMETD.

Texnonozua: npeodpa3zoBaHue IBUKEHUN C UCIIOIb30BAaHUEM MEXaHU3MOB, YUET CyXOro U
JKUAKOTO TPEHHS B TEXHUKE, CTATUYECKUE KOHCTPYKUMH (KPOHIUTENH, peméryarbie
KOHCTPYKIIUH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHSI MEXAaHUKH B TEXHUKE (TUPOCKOI, BOJOMET
U Jpyrue), ABUTATe]Ib BHYTPEHHETO CropaHus, MapoBas TypOuHa, OBITOBOM XOJIOAMJIBHUK,
KOHIWIMOHEP, TEXHOJOTUU IIOJIyYE€HUS COBPEMEHHBIX MAaTEpUaloB, B TOM  YHCIE
HAaHOMATEepHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYeCKas  3allluTa,  3a3€MJICHUE
AIIEKTPONPUOOPOB, ra30pa3psIHbIE JAMIIbI, TOJTYIPOBOAHUKOBBIE TPUOOPHL, TaJIbBAHUKA.



11 KUIIACC
Pa3nen 4. DiekTpoanHaMuKa.

Tema 4. Maznummnoe none.

B3auMopeiicTBuEe NOCTOSHHBIX MAarHUTOB U IMPOBOJHHUKOB C TOKOM. MarHuTHOE MOJe€.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cynieprnio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
WHIYKIUU.

MarautHoe mojie IPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHHUKA, KATYIIKH U KPYroBOIO
BuTKa). OmbIT Dpcrena.

Cwita Amriepa, e€ HanpaBJICHUE U MOJYJIb.

Cuwia Jlopenua, e€ HampaBlieHHE€ M MOJIYJb. JIBUKEHUE 3apsyKEHHOM 4YacTUIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MarnuTHoe nozie B Beuiecte. @eppoMarHeTKy, napa- U JMaMarHeTUKH.

TexHuueckue ycTpocTBa M TEXHOJIOTMUECKHE IPOLIECCHl: NPUMEHEHUE IOCTOSHHBIX
MarHuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJBUraTeslb fAKoOu, YCKOpPHUTEIU
3JI€EMEHTapPHBIX YaCTHII.

Hemoncmpayuu.

KaptunHa nuHMM WHAYKIMM MarHUTHOTO IO IOJOCOBOTO M IMOAKOBOOOPa3HOIO
MIOCTOSIHHBIX MarHUTOB.

KaprtvHa nuHMA MarHUTHOM HWHIAYKUMUA TMOJS JUIMHHOTO HPSIMOrO NPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmopeicTere 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amriepa.

[HetictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIMTA.

Habmroienue 1BM>XeHUs y4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI NEHCTBUS 3TIEKTPOU3ZMEPUTENIBHOTO MPUOOpa MATHUTOIIEKTPUUECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBaHnre MarHUTHOTO NOJISL IOCTOSTHHBIX MArHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

Hccnenoanue 1eiCTBUS OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuinsl AMmepa.

N3y4eHne 3aBUCUMOCTH CHJIBI AMIIEpA OT CHJIBI TOKA.

Onpenenenne MarHUTHON MHIYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMIepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SBnenue snexTpoMarHuTHOM MHAyKIMH. [loTOK BekTopa MarHuTHOM MHAyKuMH. DJIC
MHAYKIMH. 3aKOH 3JEKTPOMarHUTHOM uHAyKunn Papanes. BuxpeBoe aIEKTpUYECKOE IOJIE.
Toku dyxko.

OJIC vHAYKIIMY B MPOBOJHUKE, IBHKYIIEMCS B OJHOPOIHOM MarHUTHOM TTOJIE.

ITpaBuio Jlenna.

NupyktuBHOCTh. Karylika WHAYKTUBHOCTM B ILE€NHM IOCTOSIHHOTO TOKa. fIBieHue
camounaykiuu. 3/1C caMOMHIyKIUU.

DHeprus MarHUTHOT'O TOJISl KaTyIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpOWCTBAa UM TEXHOJIOTMYECKHME TIPOLECCHI: MHIYKIMOHHAs IIeYb,
COJIEHOM /I, 3aIIMTA OT JIEKTPU3ALMH TEN TP IBUKEHUHN B MATHUTHOM I10JIE€ 3€MIIH.

Hemoncmpayuu.



Habmioienue siBieHus 31eKTPOMarHuTHOM WHIYKIIUH.

Hccnenoanune 3aBucuMmoctd JJ[C MHAYKIMHM OT CKOPOCTH HM3MEHEHUS] MAarHUTHOI'O
IOTOKA.

IIpaBuiio Jlenna.

[Tanenne MarauTa B aJIIOMUHUAEBOM (MEHOW) TpyOe.

SIBiieHME CAMOMHIYKIIU Y.

Uccnenoanue 3aBucumoctu J/]C caMOMHIYKIIMU OT CKOPOCTH MU3MEHEHMS CHJIbI TOKa B
LEIH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Onpenenenyne HHAYKIMY BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBanue siBIEHUS CAMOMHIAYKIUU.

COopka Mozenu 3JIeKTPOMAarHUTHOTO TeHepaTopa.

Pa3nes 5. Kosiebanusi u BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KomnebarenbpHast cucrema. CBoOOIHEIE KOJIEOAHUS.

['apmonnueckue  konebanus. KunHemaTuueckoe ©  JUHAMHYECKOE  OMMCAHHUE.
OHepreTuyeckoe OmucaHue (3aKOH  COXpaHEHHUsS  MEXAaHWYECKOM »Hepruu). BriBojg
JUHAMUYECKOIO  ONMCAaHUSA TapMOHMYECKHUX KOJIe0aHMM W3 HX DHEPreTU4YecKoro u
KMHEMaTU4YE€CKOT O OMMCAHMUS.

AMimutyaa u ¢asza konebanuil. CBs3b aMIUIUTYABI KOJI€OaHUI MCXOIHOW BEIMYUHBI C
aMIUIUTY/IaMU KojieOaHuM €€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora konebanuii. Ileproa Manbix cBOOOIHBIX KOJICOAHUN MAaTEMaTHIECKOTO
MmasiTHUKa. [lepron cBoOGOAHBIX KONeOaHUN TPYKMHHOTO MasiTHUKA.

[TonsTie o 3aryxaroummx KojeOaHusix. BoiHyxneHHble KkoneOanusa. Pe3onanc.
Pe3onancHas kpuBas. BiusiHue 3aTyxaHus Ha BUJ pe30HAHCHOW KpUBOMl. ABTOKOJIE0aHUS.

TexHuueckue yCTpOHMCTBA M TEXHOJOTMYECKHE IPOILIECChl: METPOHOM, Yachl, Kayelu,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKECHHUS.

Habmronenre He3aBUCHMOCTH MEpHOJIa MaJlbIX Kosie0aHUi rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxaromux KoJIeOaHUH U 3aBUCUMOCTHU MepHOa CBOOOTHBIX KOJIeOaHUMH
OT CONPOTHUBJICHUS.

HccnenoBanune koyiebaHWil Tpy3a Ha MAcCUBHOM IMpPYXHHE C I€Jbl0 (OPMUPOBaHUS
npeJicTaBlIeHU 00 naeanbHON MOJENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUH MPH KoJeOaHUIX rpy3a Ha MpYyKUHE.

HccnenoBaHue BEIHYKICHHBIX KOJIEOaHUH.

Hab6nronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

N3mepenue neproaa cBOOOIHBIX KoJIeOaHUH HUTSIHOTO U MIPYKUHHOT'O MasiTHUKOB.

W3yueHne 3aKOHOB JBM)KEHUS Tejla B X07ie KoeOaHui Ha yIIpyroM MoBece.

W3ydeHre ABMKEHUS HUTSHOTO MasTHUKA.

[TpeobpazoBanue S3HEPTHH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXaIOMIMX KOJIEeOaHU.

HccnenoBanue BbIHYKICHHBIX KOJIEOaHUH.

Tema 2. InexkmpomazHumnole Koiedanus.



Kone6arenbHplii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B HUACATBHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUTUTYABI 3apsga KOHIEHcATopa ¢
aMILTUTYAOH CUJIBI TOKA B KOJIeOATeIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUH B UJ€ATBHOM KOJe0aTeIbHOM KOHTYpeE.

3aryxarolye 3JIEKTPOMAarHuTHbIE KoJjeOaHus. BbIHYXJEHHBIE 3JIEKTPOMArHUTHbBIE
KoJIeOaHMS.

IlepemeHHbII TOK. MOIIHOCTH NEPEMEHHOr0 TOKA. AMIUIUTYAHOE U JEHCTBYIOLIEE
3HA4YEHUE CUJIbl TOKAa M HAIPSDKEHMsI IPU pa3IMuHON (hopMe 3aBUCHMOCTH IIEPEMEHHOTO TOKA OT
BPEMCHH.

CuHyconabHbIN NIEpEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp U KaTyIlKa UHIYKTUBHOCTU
B LIENIH CHHYCOMIAJILHOIO IIEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHU.

WneanbHblil Tpanchopmarop. IIponsBoxacTBo, nepenada U norpeOieHUE AIEKTPUUECKON
JHEPIuu.

OKOJIOTUYECKUE PHUCKHU IIPU MPOU3BOJACTBE 3JeKTposHepruu. KynbTypa ucnosb3oBaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHuueckue yCTpPOHCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: JJIEKTPUYECKUH 3BOHOK,
TEHEpaTOp NEPEMEHHOr0 TOKA, JINHUU JIEKTpOIepeaay.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

3aBUCUMOCTb YaCTOThI CBOOOJHBIX KOJI€OaHUH OT MHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcumsuiorpaMMsbl 3J1€KTPOMAarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXarIUX 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Mogenb 31eKTpOMarHUTHOTO I'eHepaTopa.

BbIHyX1€eHHbIE CHHYCOMIAJIbHbIE KOJIEOaHHUS.

Pe3ucrop, kaTylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3onanc npu mocniejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopA.

VYcTpoiicTBO U MPUHIMIT AEUCTBHS TpaHCchopMaTopa.

Mogenb TMHUY 3IIEKTPOIIEPEIaUH.

Yuenuueckuit 3xcnepumenm, nabopamopmnsie padomol, RPAKMUKYM.

Nzyuenune tpanchopmaropa.

HccenenoBanue MepeMEHHOrO TOKA 4epe3 IMOCIEA0BATEIBHO COCIUHEHHBIE KOHACHCATOP,
KaTyILIKYy ¥ PE3UCTOD.

Habumroienne 351eKTpoMarHuTHOTO pe30HaHca.

Hccnenoanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMacHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepednsle M IpoAobHBIE
BOJHBIL. [lepron, CKOpPOCTh pacpOCTpaHEHHs U JJIMHA BOJIHBI. CBOMCTBA MEXaHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIieHre, nHTeppepeHus U TudpaKius.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[ITyMoBO€ 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

ONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHS M3ITy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
OpHUEHTAIs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  JJEKTPOMarHUTHBIX  BOJH: OTPaXEHHE, IPEIOMIICHHME, IOJISIpU3ALNs,
uHTEephepeHIMs U AUDPaKIHSL.



[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IpMMEHEHHE 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIUMIIBI paIuOCBA3U U TeJIeBUACHU. Pagronokanus.

DIEKTPOMAarHuTHOE 3arps3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHHYECKHE YCTPOMCTBA M INPAKTUYECKOE NPUMEHEHHME: MY3BIKAJIBHBIE MHCTPYMEHTHI,
pamap, paguonpuéMHHK, TeleBH30p, aHreHHa, Tenedon, CBY-meub, yabTpa3zByKoBas
JMArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO0pa3zoBaHue 1 paclpoOCTPAHEHHUE NIONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIEOAHHIA.

HaOnronenue oTpaxkeHus U MpeJoMIICHNs MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHunu u Audpakiuy MEXaHH4eCKUX BOJIH.

AKyCTHUYECKHI1 pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

HaOnronenue CBSI3W TI'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOM M YacTOTOH
KoJie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPAa)K€HUE, IPEIOMIICHHE,
noJsipu3anus, Tudpakuus, tHTepdepeHIus.

OO6HapyxeHue HHPPaKpacHOTo U YIbTPa(HOIETOBOIO HU3IIy4EHH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

W3yuyenue napameTpoB 3ByKOBON BOJIHBI.

W3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[TpsimonuHEHOE pacpOCTpaHEHHUE CBeTa B ONHOPOAHOM cpene. Jlyu cBera. Todeunsiit
UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKoHbI OTpaxkeHHs! cBeTa. [locTpoeHune H300pa’keHUN B IJIOCKOM
3epkane. Chepuueckue 3epkaia.

[Ipenomnenue cBeta. 3akOHBI MpeIOMJIECHHs cBeTa. AOCONIOTHBIA IOKa3aTelb
npenomiieHusi. OTHOCUTENbHBIN IOKa3aTrenb npenomieHus. [1oCcTOSHCTBO 4acTOThI CBETa U
COOTHOUIEHHUE JUIMH BOJIH IPH IEPEX0Je MOHOXPOMATHYECKOTO CBETA 4epe3 IpaHuLly pasjerna
JBYX ONITUYECKUX CPEZ.

Xon nyueit B npusme. ucnepcus csera. CiioxkHbIi coctaB Oenoro ceera. L[Ber.

ITonHoe BHyTpeHHEE OoTpaxeHue. IIpenenpHbIi yroil MoJIHOro BHYyTPEHHETO OTPAKEHHUS.

Cobuparoniue M pacceuBarouiye JHH3bL. ToHKas JuH3a. POKYyCHOE pacCcTOsSHUE U
ONTHYECKasl CHUja TOHKOM JIMH3BI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSHHUS TOHKOH cdepudeckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBLHOTO IT0KA3aTeNsl PEIOMIICHUS.

@dopMyna TOHKOM JIMH3BL. Y BEIUYEHHE, TaBAEMOE JTMH3OM.

Xona myya, IpOLIEIIIETo JIMH3Y MO/ TPOU3BOJIBHBIM YTJIOM K €€ TJIaBHOW ONTHYECKON OCH.
[TocTpoenne n300pakeHUH TOUKH U OTpe3Ka MPSMON B COOMPAIOIIUX U PACCEUBAIOIINX JMH3aX
U UX CUCTEMAX.

OnTuueckue npudopsl. Pazpemaromias cnocoOHocTs. ['11a3 kak ontuyeckas cucrema.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBast ontuka. Wutepdepenuus cera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HaOJIIOIGHUsT MAaKCUMYMOB M MHHMMYMOB B HMHTEP()EPEHIMOHHON KapTUHE OT JBYX
KOT'€pEHTHBIX HUCTOYHUKOB. [IprMepsl Kilaccnyeckux HHTEPPEPEHIIUNOHHBIX CXEM.



Hudpakmus  cera. [udpakmuonnas pemérka. YcnoBue HaOMIOAEHUS TJIABHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHudyeckne yCTpOMCTBa M TEXHOJOTMYECKHE IPOLECChl: OYKH, JIylna, IEepPUCKOIL,
doroanmnapaT, MHUKPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJOKOHHAS
OITHKA, TU(PPAKINOHHAS PEHIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccenenoBanue npesoMiIeHUs CBETA.

HaburoieHne nogHoro BHyTpEeHHEro oTpakeHus. Moienb cBETOBOAA.

HccnenoBanue xo/1a CBETOBBIX ITYUYKOB YEPE3 IJIOCKONAPAIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB M300payKCHHM B JIMH3aX.

Mopenu MUKPOCKOIIA, TEIECKONa.

Habmonenue narepdepeHnm crera.

Habumronenre 1BeTOB TOHKUX IJIEHOK.

Hab6nronenue nudpakuuu cBera.

W3ydenue AU pakIIMOHHON PEIIETKH.

Habmonenne nupakimoHHOTO CIIEKTpa.

Hab6mronenue qucnepcuu certa.

Habmronenue nomisipuszanuu cBeTa.

[IpuMeHeHre noNsIPONI0B IJIs U3YyUEHUSI MEXaHUYECKUX HaIPsHKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepeHnue nokasaresns IpeJoMIIEHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSHUSI OT BELIECTBA (HA MPUMEPE >KUIKUX
JIUH3).

H3mepenne poKyCHOro pacCTOSIHUS PaCCEUBAIOIINX JIMH3.

[Toryuenue n300pakxeHNs B CUCTEME U3 INIOCKOTO 3epKajia M JIMH3bI.

[TonydyeHnue n3o0paxeHus B CUCTEME U3 JBYX JIMH3.

KoHcTpyrpoBaHH€e TEIECKOMMYECKUX CUCTEM.

Hab6monenne nudpakumu, uaTepdEepeHINN U TOISPU3ALIH CBETA.

W3ydeHne nonsipu3aluu CBeTa, OTPaXXEHHOTO OT MOBEPXHOCTU AUDJICKTPHKA.

N3yuenne naTephEpeHIINN Ja3epHOro N3IYyYEeHUs Ha BYX LIEIAX.

HaGnronenue nucnepcuu.

Hab6monenue u uccienoBanre nudpakiimoOHHOTO CIIEKTpA.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3MydeHUs CBETOAMOAA IPU OMOIIH TU(PAKIIMOHHOMN PEIETKY.

Pa3nes 6. OcHOBBI cieHAJIBLHOM TEOPHH OTHOCUTEIBbHOCTH.

['paHunbl MPUMEHUMOCTH KJIACCUYECKOM MeXaHWKH. [locTymarsl cnenuanibHOM TEOpHH
OTHOCHUTEJIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHONH  uHTepBai.  IIpeoOpasoBanust  Jlopenua.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHHE BPEMEHU U COKpAILLEHUE
JUTUHBI.

OHeprus ¥ UMITYJIbC PEISATUBUCTCKOMN YaCTHLIBI.

CBs13bp Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbI. DHEPrUs MOKOS.

TexHnueckue yCTpONCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTENHN 3apSKEHHBIX YACTHII.



YyeHnueckuil SKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, MPAKTUKYM.

Onpenenenre UMIyabCa W SHEPTUU PEIATUBUCTCKUX YacTull (mo ¢ororpadusiM TPEeKOB
3apsKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Pasznen 7. KBanTtoBas pusuka.

Tema 1. KopnycKyasapHo-601H06011 Oyanu3m.

PaBHOBecHOE TemIOBOE U3NydeHHE (M3IydeHHE aOCONMIOTHO UYEPHOro Tena). 3aKOH
cMemenust Buna. ['unoresa [lnanka o kBaHTax.

®DOoTOHBI. DHEPTH U UMITYJILC (POTOHA.

dotorpdexr. OnmpiThl A. I'. CroneroBa. 3akoHbl doTodpdekra. YpaBHeHHE DUHINTEHHA
s poroaddexra. «Kpacnas rpanuna» Gororddexra.

JaBnenue cBera (B YacTHOCTH, JaBJICHHE CBeTa Ha aOCOJIOTHO TOIJIOUIAIONIYI0 U
a0COJIIOTHO OTpakaroIIyto moBepxHocTh). OnbiTel [1. H. JIebenena.

BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitns. Jlnuna BonHbl 1e bpoitsist 1 pazMepbl
o0jnacTu  JOKanM3alMM  JBHXKylleiics dactuupl. KopmyckysisipHO-BOJHOBOW — Tyaiau3M.
Hudpakius 3JIeKTpOHOB Ha KpUCTaJUIAX.

Crneuunduka usmepenuit B Mukpomupe. CooTHoueHus HeotnpeneiaéHuocteit ['eiizendepra.

TexHuuyeckue ycTpoicTBa M TEXHOJIOTUYECKUE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
(dboToIaTYNK, TYHHEJIBHBIA MUKPOCKOII, COJIHEUHAst OaTapesi, CBETOIUO.

Hemoncmpayuu.

®otoa(deKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3akoHOB BHeHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS MOIYIPOBOAHUKOB OT OCBELIEHHOCTH.

Cseroauo.

Conneuynas 6arapes.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

Hccnenosanue poropesucropa.

N3mepenne nocrosinuoi [lnanka Ha ocHOBe uccnenoBanus Gororddexra.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA YE€PE3 CBETOAUO/T OT HANPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHMIO CTpOeHUs atoma. [imanerapuas moens atoma Pesepdopra.

[Toctynarel bopa. M3nydyenue u morjoiieHrne (OTOHOB IMpPH MEpPEXOAe aroMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEprUU aTOMa BOJOPOa.

CrnioHTaHHOE U BBIHYXKJIEHHOE U3TyueHue ceera. Jlazep.

TexHu4yeckne yCTpPOWCTBA M TEXHOJOTHYECKHUE TMPOIECCHI: CHEKTPAIbHBIM aHaIMU3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Mopenb onbiTa Pezepdopaa.

HabGnronenue nuHEHvaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETYMKA HOHUZUPYIOLIUX YACTULL.

Ornpezenenne IJIMHBI BOJHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomel, npakmuxym.

Hab6nronenue nmuHEHYaToOro crekTpa.

HccnenoBanue crekrpa pa3pekKeHHOr0 aTOMAapHOI'O BOJOPOJA U U3MEPEHHUE MOCTOSHHON
Punbepra.

Tema 3. Quszuka amomnozo A0pa u 31eMEeHMAPHBIX YACHUY,.



Hyxnonnas monens simpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4ucio sjpa.
N3oTomnsI.

PagnoaktuBHOCT. Anb(a-pacnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4CHHE.

3aKOH paguOaKTUBHOro pacnana. PagumoakTuBHble H30TONBI B mpupone. CBolcTBa
MOHU3HUPYIOUIETO U3JIyYeHUs. BiausiHue painoakTUBHOCTH Ha >KUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don m3nydenus. Jlozumerpus.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl sapa.

Snepuble peakmuu. Jlenenue wu cuHTe3 sxep. SnepHbie peakTopbl. [IpoGiiembl
YOPABJISIEMOTO  TEPMOSIICPHOIO CHUHTE3a. OKOJOTMYECKHE aCHEeKThl Pa3BUTUA  SJACPHOU
SHEPTeTUKHU.

Mertoabl perucTpauuu U UCCIEI0BAHUS JIEMEHTAPHBIX YaCTHULL.

@dyHIaMEeHTAIbHbIE B3aUMOJECUCTBUSA. bapnoHsbl, Me30HbI U JentoHsl. [IpencraBinenue o
CranpaptHoil mosienu. KBapk-ritooHHas MOJCIb a[pOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIUsL.

EnunctBo duznyeckoil KapTUHBI MUpa.

TexHu4eckue ycTpoWCTBa M TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETpP, Kamepa Buibcona,
SJICPHBIA  PEAKTOp, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MarHUTHO-PE30HAHCHAsS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (oTorpadusam).

HccnenoBanue pailnoakTUBHOTO (POHA C UCIIOIb30BAHUEM JI03UMETPA.

N3yuenue nornomenus 6eTa-4yacTUI] ATFOMUHUEM.

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH.

Otanbl  pa3BUTHS  acTpoHoMuu. [lpuknagHoe ©W  MHUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMuHU. [IpUMEHUMOCTh 3aKOHOB (U3UKH UIsI OOBSICHEHHS TMPUPOJbI KOCMHUYECKHX
00BEKTOB.

Metoabl acTpOHOMHUYECKHX HccieqoBaHui. COBpEMEHHbIE ONTHYECKUE TEJIECKOIIbI,
paanoTeNecKOmbl, BHeaTMOCc(hepHas acCTpOHOMHUSI.

Bun 3Bé31H0T0 HEOa. Co3Be3us, ApKue 3BE3/IbI, TUIAHETHI, UX BUIAUMOE JIBIKCHHUE.

ConneyHas cucrema.

Connue. Conneunas akTUBHOCTh. McTounuk snepruu ConHila v 3BE31.

3BE3/1bI, HX OCHOBHBIE XapakTEPUCTHKU. Jluarpamma «CHEKTpalbHBIA Kjlacc —
CBETUMOCTBY. 3BE3/bI TJIABHOW TMOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJIst
3BE3[] TIJIaBHOW  MOCJeNoBaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3a. CoBpeMEHHbIE
MIPEACTABJICHUS O IPOUCXOKACHUH U 3BOOLMH COJIHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3I.

Mneunsiii [1yts — Hamia ["anaktuka. [Tonoxxenne n neuxxenne Connua B ['anaktuke. Turbl
rajakTuk. Pagnoramaktuku u kBazapbl. UEpHBIE ABIPHI B SAPaX TaTAKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanume ramaktux. Teopus
Bonbmioro B3peiBa. PennkroBoe nznyueHue.

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpobieMbl aCTpOHOMUH.

Yuenuueckue naonooenus.

HaGmronenuss 3B€3mHOrO Heba  HEBOOPYKEHHBIM  TJA30M € HCIOJIB30BAaHHEM
KOMIBIOTEPHBIX TMPWJIOKEHUW I ONpeAeNieHUs TOJOXKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3us1 CeBEPHOTO MOTYIIapHsl U SIPKUE 3BE3IBI.



Hab6nronenus B Teneckon JIyHbI, TUIaHET, TYMAaHHOCTEH M 3BE3THBIX CKOIIJICHUH.
Du3n4ecKHil MPAKTHKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJOTOBBIX U HU(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (usnueckux BenuuuH. OlLieHKa  TpaHull
IIOTPELIHOCTEM.

[IpoBeneHNe KOCBEHHBIX W3MEPEHHM, WCCICOBAHUA 3aBUCHMOCTEH  (DU3MYECKHX
BEJIMYMH, IIPOBEpKa MPEUIOKEHHBIX T'UIoTe3 (BbIOOp M3 paboOT, OMUCAHHBIX B TEMAaTUYECKHX
paszenax «Y4eHU4eCKUH 3KCIIEPUMEHT, 1a00paTOpHbIE pabOThl, IPAKTUKYM).

O0o0maroniee NnoBTOPEHHME.

O6oOmeHne W cUCTeMaTH3alMsl  COJIEp)KaHWsS — pa3/ieloB  Kypca  «MexaHHKay,
«MonekynsapHas (pu3MKa U TEPMOJUHAMUKA», «DJNEKTpoauHaMuka», «KonebaHus v BOJIHBIY,
«OCHOBBI CHEIMAJIBHOM TEOPHUM OTHOCUTENIbHOCTHY», «KBaHTOBas Qusnkay, «IeMEeHTbI
ACTPOHOMHH U acTPODUZUKIY.

Ponp ¢u3uku m acTpOHOMHH B JKOHOMHYECKOW, TEXHOJOTHYCCKOW, COIUAIBHONH H
ITHUYECKOW cdepax AeATENIbHOCTH 4YelloBeKa, pPOJib M MeCTO (U3MKM U acCTPOHOMHUHM B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, 3HAYCHUE ONMCATEIbHOW, CHCTEMAaTU3UPYIOLIEH,
OOBSICHATEBHOM M MMPOTHOCTHYECKON (DYHKIMIA (pr3muecKoil Teopuu, poib HU3NIECKON TeOpUn
B (OpPMHUPOBAHUH TIPEACTABICHUM O (PU3UYECKON KapTUHE MUpPA, MECTO (PU3UUECKON KapTHUHBI
MHpa B 00ILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IPEACTaBICHUN O IPUPOJE.

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢puszukm yriayon€éHHOro ypoBHS B 11 Kilacce OCyIIeCTBISETCS € y4ETOM
COJIEp/KaTEeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MAaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

MesicnpeOmemuvie noHaAmMuUsA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (akT, rumore3a, (Qu3Myeckas BeIMYMHA, 3aKOH, TEOpHs, HaAOIIOJEHHE,
HKCIEPUMEHT, MOJIEIMPOBaHHE, MO/IEb, U3MEPEHUE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHbBIE
npubopsl, nudposas 1adoparopusl.

Mamemamuka: penieHre CUCTeMbl ypaBHeHUH. TpuroHomerpuueckue QyHKIUHN: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJECTBO. BeKTopbl M HX
IPOEKIIMM Ha OCU KOOpAMHAT, CI0KE€HUE BEKTOpOB. [Ipou3BonHBbIE 371€MEHTapHBIX (DYHKLIHM.
[Tpu3Haku noo0us TPEYTOJIbHUKOB, ONpeieeHNe o1 TNIOCKUX GUryp u o0bEMa Tel.

Buonozua: >nextpudeckue sBICHHUS B KUBOHM NpHupone, KosiebaTenbHble IBUKEHUS B
JKUBOM  TNpUpoAE,  DKOJOTMYECKHWE  PUCKM  TpU  TIPOU3BOACTBE  AJIEKTPOIHEPIHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpY)Kalolled Cpeapl, yJIbTpa3ByKOBas JAMAarHOCTUKA B
MEAMIIMHE, ONITUYECKUE SIBICHUS B JKUBOM NPUPOZE.

Xumusa: CTPOCGHME aTOMOB M MOJIEKYJ, KpPUCTaJLIMYECKass CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

TI'eozpagpua: marnuTHBIE MONIOCA 3€MIIM, 3aJI€KU MAarHUTHBIX pyl, (poTochEMKA 3eMHOI
MOBEPXHOCTH, ceiicmorpad.

Texnonozua: NpUMEHEHNE NTOCTOSHHBIX MarHUTOB, JIEKTPOMArHUTOB, JIEKTPOABUTATEND
Sxobu, reHepaTop MEPEMEHHOIO TOKAa, HWHAYKIMOHHAs Tedb, JMHUM DJeKTpoliepenad,
AJIEKTPOJIBUTATEh, panap, paauonpuEMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meus,
yJIbTpa3ByKOBasi JUArHOCTHKa B TEXHUKE, NPOEKLHMOHHBIA amnmapar, BOJOKOHHAs OITHKA,
coJHeyHast OaTapesi, CIIyTHUKOBbIE IPUEMHUKH, SE€pHAs YHEPTeTUKA U HKOJIOTUUYECKUE ACTIEKThI
€€ pa3BUTHSL.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE

JUYHOCTHBIE PE3YJIbTATHI
JInyHoCTHBIE pe3yJIbTAThl OCBOCHHS yueOHOro mpenMera «Du3nKa» JTOJDKHBI OTPakKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIIMEH JUYHOCTH, CHCTEMON IICHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOXKIICHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO  OOIIECTBa,
paclIMpeHre XKU3HCHHOTO OIbITa W ONbITA ACSITEILHOCTH B IMPOIECCE PEeaTu3allid OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIBHOMN JICATEILHOCTH, B TOM YHCJIC B YACTH:
rPaKJAaHCKOT0 BOCIIUTAHMS:

e chOopMHPOBAHHOCTh TPAKITAHCKOW TMMO3ZHMIMKA OOYYAIOIMIETOCS KaK aKTHBHOTO H
OTBETCTBEHHOT'O WICHA POCCUICKOT0 00IIEeCTBa,

® [PUHATHE TPAAULMOHHBIX OOIIEUYETOBEUECKUX T'YMAHUCTUYECKUX U IEMOKPATUYECKUX
IIEHHOCTEM;

® TOTOBHOCTHh BECTH COBMECTHYIO JESITENbHOCTh B MHTEPECAX I'PAXXIaHCKOTro OOIIeCTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHu3aIuy;

® yMEHHE B3aMMOJCICTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAYCHUEM;

® TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM EATEIHHOCTH.

NATPUOTHYECKOTO BOCITUTAHUS:

e chOpPMHPOBAHHOCTb POCCUMCKOMN TPaXKTaHCKON MJICHTHYHOCTH, MATPUOTU3MA;

® I[ICHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHIXKEHHUSM POCCHHCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

e chopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO TTOBEICHUS;

® CIOCOOHOCTH OILIGHWBAaTh CHUTYallMI0 W TNPUHUMATh OCO3HAHHBIE pEIIEHUS,
OPUEHTHUPYICh HA MOPaIbHO-HPAaBCTBECHHBIC HOPMBI W IICHHOCTH, B TOM 4HCIE B
JIESITETbHOCTH YYEHOTO;)

® OCO3HAHHE JUYHOTO BKJIAJA B IIOCTPOCHHUE YCTOHIMBOTO Oy IYIIETO.

ICTETHYECKOr0 BOCIIUTAHUS

® OCTETHMYECKOE OTHONICHWE K MHpPY, BKIIOYAs O3CTETUKY HAyYHOTO TBOPYECTBA,

npucyiiero Gpusnveckon HayKe.
TPYAOBOI0 BOCHMTAHMS:

e UHTEpeC K pa3nu4yHbIM cdepaMm NpoPecCHOHATBHONW AESITeNbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOp Oymymieit
po(ecCuu M pean30BbIBATH COOCTBECHHBIC )KH3HCHHBIC TUTAHEI;

® TOTOBHOCTHh M CHOCOOHOCTH K OOPa30BaHMUIO U CaMOOOpa3oBaHUIO B 001MacTH (U3UKH
Ha MPOTSHKCHUN BCEH JKU3HH.

IKOJIOTHYECKOr0 BOCIIMTAHUSA:

® c(hOpMHUPOBAHHOCTH IKOJIOTHUYECKON KYJIBTYphI, OCO3HAHHE TIOOATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

® [UJIJAHMPOBAHUE W OCYILECTBICHUE JICVCTBUIM B OKPYKAIOLIEH Cpe/le HA OCHOBE 3HAHUS
1eNel yCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;



paclIMpeHHe OmbITa JEATEIbHOCTH HKOJIOTMYECKOM HAMpaBIIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 Pu3nKe.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAYYHOW JAEATeNbHOCTH, TOTOBHOCTh B IIPOIECCE H3YUYCHUS
(GU3UKKM  OCYIECTBIIATh  MPOEKTHYIO M MCCIIEJOBATENIBCKYIO  JESTEIbHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHUBePCAIbHbIE YUeOHbIe 1eiCTBUS
Ba3zoewvie nozuueckue oeiicmeu:

CaMOCTOSITENIEHO (DOPMYITUPOBATh U AKTYaJIM3UPOBATH MPOOIEMY, pacCMaTpHUBATh €&
BCECTOPOHHE;

ONPENENATh eI AEATEIBHOCTH, 3a1aBaTh [1APAMETPbl U KPUTEPUU UX JTOCTHUKECHUS;
BBISIBJISITH 3aKOHOMEPHOCTM M IPOTHUBOPEUMSI B paccMaTpUBAEMbIX (PU3MUECKHUX
SABJICHUSIX;

pa3pabarbiBaTh IUIaH pEHICHUS NpoOJeMbl C Yy4ETOM aHaiuM3a HMEIOIIUXCS
MaTepHaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LIEIISAM,
OLICHUBATb PUCKHU IIOCIECACTBUH ACATEIBHOCTH;

KOOPJMHUPOBATh W BBINOIHATH PabOTy B YCIOBHSIX pPEATBHOTO, BUPTYaJbHOTO H
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

Bba3zoevie uccneoosamenvckue oeucmeust.

BJIQ/ITh HAYYHONH TEPMHUHOJIOTHEH, KITFOUEBBIMU MOHATUSAMU U METOJaMH (pU3UdecKon
HaYKU;

BJIQJIETh HAaBBIKAMU Y4YEOHO-UCCIIEOBATEIbCKOM U TMPOEKTHON JEeATENbHOCTH B
obnmact (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIHHOMY TOUCKY
METOJIOB pEHICHUS 3a7a4 (PU3NISCKOro COJCPXKAHUS, TPUMEHEHUIO Pa3IMYHbIX
METOHOB IMO3HAHN,

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJYUYECHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIINH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX CUTYAIUSX, B TOM YUCIIE TPU
CO3aHUH YUYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TTPHYMHHO-CJICICTBEHHBIC CBSI3M WM aKTyaJIM3WPOBATh 3aJlady, BBIJIBUTATh
runore’y e€ pelleHus, HaxOAuTh AapryMeHThl i1 JI0Ka3aTelbCTBa CBOMX
YTBEPXKICHHM, 33]IaBaTh MapaMeTPhl K KPUTEPHH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7auyd pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHECHNE B HOBBIX YCIIOBHUSX;
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 33]a4l B 00pa30BaTENbHOMN JIEATEILHOCTH, B
TOM YHUCJIC TIPH U3YICHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh MePEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEIEATEILHOCTH,
YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE HJICH, TIpeJIaraTh OPUTHHAIBHBIC TOXObI U PEIICHHUS,



CTaBUTHb HpO6JICMI>I " 3a71a4u, JOIMYyCKAIHNEC aAJIbTCPHATUBHBIC PCIICHUS.

Paboma c ungpopmayueii:

BJAQJICTh HABBIKAMHU TOJYYCHHS HMHPOpPMAMK (PHU3UYECKOrO COJEP)KaHUsA U3
HUCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSTCIIBHO OCYIIECTBIATh IIOWCK, AaHAJU3,
CHUCTEMATH3allMI0 W HWHTEPIPETAUUI0 HHPOPMALUU paA3IUYHBIX BHUIOB U  (HOpM
MPEICTaBICHHUS,

OIICHUBATH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
peH_IeHI/II/I KOTHUTHUBHBIX, KOMMyHI/IKaTI/IBHLIX nu OpI‘ AHU3aIINOHHBIX 3a1a4 C
coOiroficHHeM TpeOOBaHWUH  APrOHOMHUKHM, TCEXHHUKH O€30IaCHOCTH, TMTHUCHBI,
pecypcocOepekeHusi, MPaBOBbIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYECKOTO COJCP)KAHUS B pa3IMUHbIX (opmarax ¢ y4éToMm
Ha3HAuYeHUS MHPOPMALMU U IEIEBOW ayAWTOPUH, BBHIOMpAs ONTUMAIbHYIO (Gopmy
HpeIlCTaBJ'IeHI/IH nu BI/ISY&JII/IS&III/II/I.

Kommynukamuenuvie ynusepcanvhoie yuednvie oeiicmeun:

OCYIIIECTBIISATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHO 1€ATEIbHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IUKTHI;
pa3BEPHYTO M JIOTMYHO M3J1araThb CBOIO TOUKY 3PEHUS C MCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM U MHAMBUAYAJIbHON pabOTHI;
BbIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHM C y4€TOM OOIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4leHa KOJUIEKTHBA,

IPUHUMATh LIEJIM COBMECTHOM JESTEIIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH
JEeHCTBUS MO €€ JOCTH)KEHUIO: COCTAaBJIATh IUIAH JACWCTBUH, PACIPEAESATh POJIU C
y4€TOM MHEHUH YYaCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM palboThI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIAJa M KaKJOTO YyYyaCTHHUKAa KOMAaHIbl B 0OLIUI
pe3yibTarT Mo pa3paboTaHHBIM KPUTEPUIM;

npeJiaraTb HOBbIE MTPOEKTHI, OLEHUBATh UJEU C TMO3UIMH HOBU3HBI, OPUTMHAIIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE IOBEACHHME B PA3IUYHBIX CUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopzanusayusn:

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATENIBHYIO JIEATEIBHOCTh B 00IaCTH (PU3MKH U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATENIBHO COCTABJIATH IUIAH PEILICHUs paCYETHBIX M KaYECTBEHHBIX 3a]ay, ILIaH
BBITMIOJTHEHUS! MTPAKTUYECKOW PabOThl ¢ yUETOM HMMEIOLIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;

JieNiaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTh 32
peleHue;

OLIEHUBATh MPHUOOPETEHHBIN OIBIT;



CHOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO S3PYIUIMA B 00IacTh (U3MKH,
MTOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

Camoxonmponb, 3M0l(u0HaJleblﬁ UHmesi1eKkm:

JlaBaTh OLIEHKY HOBBIM CHUTYyallWsIM, BHOCUTb KOPPEKTHUBBI B JAEATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LICIIAM;

BJIAJCTh HABbIKAMU II03HABATEIbHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh NMPUEMBI pe(IEKCUU JUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O PEIIECHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHIKECHUIO;
IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJITaTOB NEATEIbHOCTH;
NpUHUMATD ce0sl, TOHMUMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IIPUHUMATh MOTUBBI U ApIyMEHTBI APYIUX IIPU aHAIU3E PE3YJIBTATOB JEATEIbHOCTH;
NPU3HABATh CBOE MPABO U MPABO JPYTrUX HA OLIMOKH.

B nmponecce AOCTHKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOrpaMMBbI I1O (I)I/ISI/IKG JJIsL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPUICHCTBYCTCS 3MOI.[PIOH8.J'IBHBII>1
HHTCIICKT, npez[nonarafomnﬁ C(i)OpMI/IpOBaHHOCTBI

CaMOCO3HAHUS, BKJIIOYAIOUIETO CHOCOOHOCTh IOHUMATh CBOE AMOIMOHAIBHOE
COCTOSIHWE, BUJCTH HAINpPaBICHHUsS PAa3BUTHA COOCTBEHHOW SMOIMOHAIBHOU cdephl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUs,  BKJIIOYAIONIETO  CAMOKOHTPOJIb,  yYMEHHE  TNPUHUMATh
OTBETCTBEHHOCTh 3@ CBOE IIOBEJCHHE, CHOCOOHOCTh  aJalTUPOBAThCi K
SMOIMOHATIBHBIM U3MEHEHHSM H MPOSIBISTh THOKOCTD, OBITH OTKPBITHIM HOBOMY;;
BHYTPEHHEH MOTHBAIMH, BKIIOYAIOMICH CTPEMJICHHE K JOCTIDKEHHIO e U YCIIeXy,
OINITUMHU3M, HHUIIMATHBHOCTH, YMEHHE JICHICTBOBATH, UCXO/ISl U3 CBOUX BO3MOXKHOCTEI;
OMITATUH, BKIFOYAIONIEH CIIOCOOHOCTh MOHUMATh SMOIMOHAFHOE COCTOSIHUE JAPYTHX,
YUUTBIBATh €r0 MpPHU OCYIIECTBIEHUH OOIIEHHs, CHOCOOHOCTh K COYYBCTBUIO U
COIIEPEKMBAHHUIO;

COLMAIBbHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBaTh OTHOLIEHHS C
JIPYTUMH JIFOABMH, 3200THTHCS, TIPOSIBIISITH HHTEPEC U Pa3pemiaTh KOHOIUKTHL.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny oOyuenust B 10 knacce npeIMeTHbIE pe3yabTaTbl Ha YIIyOJIEHHOM YpOBHE JOJKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUaAIOIIUXCSI YMEHHI:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMMYECKOH, TEXHOJIOTMYECKOM, 3KOJIOrMYEeCKOH,
COLIMAJILHOW M ATHYECKON cdepax NesTEIbHOCTH YeJOBEKa, POJb U MECTO (PU3UKU B
COBPEMEHHOM HAay4YHOU KapTHHE MHpA, 3HAYCHUE ONUCATEIbHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENIBHOW M MPOTHOCTUYECKON (yHKIMHA (u3ndeckoit
TEOPHUH — MEXAHHMKH, MOJIEKYJISPHOU (PU3MKM M TEPMOJIMHAMMKH, POJb (prusnyeckon
Teopuu B GOPMUPOBAHUHU MPECTABICHUM O PU3NUECKON KapTHHE MUPA;

pa3nnyarth yCJIOBHUS MNPUMEHHUMOCTH Mojened (U3NYeCKHX Teld M IPOLECCOB
(siBJIEHUI): MHEpIMATIbHAS CUCTeMa OTCUETa, a0COJIIOTHO TBEP/OE TEN0, MaTepuaIbHas
TOYKa, PABHOYCKOPEHHOE JBW)XEHHE, CBOOOJHOE TMaJeHue, aOCOJIOTHO YHpyras
neopmanusi, abCOMIOTHO YNPYroe u abCONIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJIENIU
rasa, >KUJIKOCTH M TBEPAOro (KPUCTAJUIMYECKOIO) Tela, WACadbHBIN ra3, TOYCUHBIH
3apsij, OZHOPOJHOE MIEKTPUYECKOE ITOJIE;



pa3nuyarh YCJIOBHUS (TpaHMIbI, OONACTH) NPUMEHMMOCTH (HU3UYECKHX 3aKOHOB,
IIOHUMaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPaHUYEHHOCTh
HCIIOJIb30BaHUs YAaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH MEXAHWYECKHE IPOLECChl M SBICHUSA, MCIIOJb3Ys
OCHOBHBIE TIOJIOKEHMSI U 3aKOHBl MEXaHUKH (OTHOCUTEIBHOCTb MEXaHMYECKOI'O
JBWDKEHUS, (POpPMYyNbl KMHEMAaTHKH PaBHOYCKOPEHHOTO IBIKEHUS, MpeoOpa3oBaHuUs
[Namunes nns  CKOPOCTM M IepeMellleHus, 3akoHbl  HplooToHa, mnpuHOUD
OTHOCUTENIBHOCTH ['anuiies, 3aKOH BCEMHMPHOIO TATOTEHHS, 3aKOHBl COXPaHEHUS
UMITYJIbca ¥ MEXaHWYECKOH DSHEpPruM, CBs3b pabOThl CWIBI C HW3MEHEHHEM
MEXAHUYECKOM S3HEpPruM, YCIOBHMS paBHOBECUS TBEPAOrO Tena), IpPU 3TOM
UCIIOJB30BaTh ~ MAaTEMaTU4YECKOE  BBIPAXCHHME  3aKOHOB,  YKa3blBaTh  yCIIOBHS
IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeodpazoBaHuil ["anues, BTOPOro U TpeThero
3aKOHOB HbIOTOHA, 3aKOHOB COXPAaHEHMsI UMITYJIbCA U MEXaHUYECKON DHEPIuH, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

AQHAJTM3UPOBATh U OOBACHATH TEIUIOBBIC NMPOLIECCH W SBJICHUS, UCIOIB3YsI OCHOBHBIE
nonoxennss MKT u 3aKkOHBI MOJIEKYISIDHOH (H3UKH W TEPMOJUHAMUKH (CBSI3b
JIaBJICHUsI UJICAJIBHOTO ra3a Co CPeHEeN KMHETUYECKOW dHEPIUuel TEIIOBOTO ABUKCHHUS
U KOHILIEHTpallMed €ro MOJIEKyJ, CBA3b TEMIIEpaTypbl BEIIECTBA CO CpeIHEHN
KMHETUYECKOW DJHEprued TEIUIOBOTO JBMKEHUS €r0 4YacTHl], CBA3b JaBJICHUS
UJCAIBHOIO Ta3a C KOHLEHTpauuMed MOJIEKYJ M €ro TeMIEepaTypou, ypaBHEHHE
MenneneeBa—KuamnelipoHa, mepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHUS
SHEprMM B TEIUIOBBIX Ipolieccax), HpU 3TOM HCIOJIb30BATh MaTeMaTH4YecKoe
BBIPDAKECHHME 3aKOHOB, YKa3blBaTh YCJIOBHUS IPUMEHHMMOCTH YpaBHEHHs MenpeneeBa—
Knaneiipona;

AQHIN3UPOBATh M OOBSACHATH DJIEKTPUUECKHE SBJICHUS, MCIONb3ysd OCHOBHbIE
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKH (3aKOH COXPaHEHMsI AJIEKTPUUECKOI0 3apsija,
3akoH  KynoHa, NOTEHIMaNbHOCTH  JJIEKTPOCTATHYECKOTO  IOJSA,  IPHUHIHII
CYNEPIIO3UIUHN DJIEKTPUYECKUX IIOJIEH, IIPU ITOM YKa3blBas YCIOBUSA NPUMEHHUMOCTHU
3akoHa KynoHa, a TakXe NpakTUYECKH BaXKHbIE COOTHOIIEHMS: 3aKOoHbI OMma Juis
y4acTKa LENU U JJI1 3aMKHYTOM 3JIEKTPUUYECKON LIenH, 3aKoH J[xoynsa—JIeHna, npasuia
Kupxroda, 3akonsl @apases A 3JIEKTPOIu3a);

ONMCHIBATh (PU3HUECKUE MPOLIECCHl U SIBIEHMSI, UCIIONb3Yys BEJIMYUHBL: IEpEMEILECHUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€da U CUCTEMBI TE€Jl, CUJIa, MOMEHT CHUJIbI, 1aBJICHUE,
NOTEHLIMAJIbHAsl SHEPrusi, KUHETHYecKas HHEeprus, MexXaHudeckas sHeprus, padbora
CUJIBI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIA
TPEHUs1, MOIIHOCTb, SHEPIUsl B3aUMOICHCTBHS Tena ¢ 3eMiEi BOIM3U e€ MOBEepXHOCTH,
SHEprus ynpyro paedopmamuu MOpPYKHHBI, KOJIMYECTBO TEIUIOTHI, aOCOJIIOTHAsS
Temreparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSS HSHEPrus HICalbHOTO
OJIHOATOMHOTO Ta3a, paboTa HJealbHOIO ra3a, OTHOCHTENIbHAsI BIIAXKHOCTh BO3yXa,
KII[l waeanbHOro TEIJIOBOIO JIBUTATENsl; JJIEKTPUUECKOE TOJIe, HANPSKEHHOCTh
AJIEKTPUYECKOr0 II0JIA, HANPSHKEHHOCTh IOJII TOYEUHOIO 3apsia WU 3apsHKEHHOIO
niapa B BaKyymMe€ U B JUOJIEKTPHUKE, MOTCHIUAN dJIEKTPOCTATUYECKOrO I10JIs1, Pa3HOCTh
MIOTEHIMAJIOB, 3JIEKTPOABMKYINAs CHJIA, CHJA TOKA, HAIPSHKEHWE, MOIIHOCTh TOKa,
3JIEKTpUYECKass EMKOCTh IUIOCKOTO KOHJEHCATOpa, CONPOTUBIIECHUE ydacTKa LEMH C
[IOCJIEIOBATEIbHBIM M MAPAJUICJIBHBIM  COCAMHEHUEM  PE3UCTOPOB,  DHEPIruUsd
AIEKTPUYECKOTO I0JIs1 KOHJIEHCATOPA,



OOBSICHATH OCOOEHHOCTH MPOTEKaHWs (PU3MYECKMX  SBJICHUH: MEXaHMYECKOe
JBWKEHHE, TEIUIOBOEC JBWKEHHWE YaCTHUI] BEIIECTBa, TEIJIOBOE PpPaBHOBECHE,
OpOyHOBCKOE JBIKEHHE, TU(Py3Hs, HCIapeHHe, KUIIEHUEe 1 KOHICHC AU, TUIaBICHUE
U KpUCTalUIM3allus, HAIPaBIEHHOCTb  TEIUIONEpENaud, JJIEKTpU3alus  Tell,
SKBUIIOTEHIIUAIBHOCTh IOBEPXHOCTH 3apsHKEHHOTO IMPOBOAHUKA;

MIPOBOJIMTH MCCIICIOBAaHUE 3aBUCHMOCTH OJHOW (PM3MUYECKON BEIUYHMHBI OT JIPYroW C
UCIIOJIb30BAHUEM IMPSIMBIX H3MEPEHUH, MpU HSTOM KOHCTPYUPOBATh YCTAaHOBKY,
¢bukcupoBaTh pe3ysabTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BUIE
rpaduKoB C Y4€TOM aOCONIOTHBIX MOTPEUIHOCTEH W3MEPEHUH, N1enaTh BBIBOABI IO
pe3yJbTaTaM UCCIIEI0BaHuUS;

MPOBOANTH KOCBEHHBIC HM3MEPEHUs (PUINYCCKUX BEIMYWH, MPH ITOM BBIOHPATH
ONTUMAIILHBIA METOJ M3MEpPEHHs, OIICHWBAaTh aOCOJIOTHBIE M OTHOCHUTEIbHBIC
MOTPEUIHOCTH MPSAMBIX 1 KOCBEHHBIX U3MEPEHMUIA;

IPOBOAMTH  OIBITHI [0 IPOBEpPKE MPEIJIOKEHHOM TUIIOTE3bl: IJIAHUPOBATH
9KCIIEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIBHYIO  YCTaHOBKY,  aHaJIM3UPOBAThH
MIOJIy4YEHHBIE PE3YJIbTAThl U 1€JaTh BBIBOJ O CTATYCE NMPEAJIOKEHHOMN Ir'MIOTE3bl;
coOnrofarh mpaBuia 0e30macHOro TpyJa HpU MPOBEIECHUU HUCCIEIOBAHHUN B paMKax
y4eOHOr0 3KCIIEPUMEHTA, MpaKTUKymMa U y4eOHO-MCCIIEI0BAaTEIbCKOW M IPOEKTHOM
JESTEIbBHOCTH C MCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOHCTB U JaOOPATOPHOIO
000pyI0BaHus;

pemaTth pacu€THbIE 3aJa4ud C SBHO 3aJaHHOM M HESIBHO 3aJaHHOW (DU3HUYECKOM
MOJIeJIbIO: HAa OCHOBAaHMHM aHaIMW3a YCJIOBHs OOOCHOBBIBATh BBIOOp (H3MUECKOU
MOJIeJIM, OTBeYarIeld TpeOoBaHUSAM 3aJaud, HPUMEHATH (OPMYINbI, 3aKOHBI,
3aKOHOMEPHOCTH U MOCTYJaTbl (U3UYECKUX TEOPUH TMpPH  HCIOJb30BAHUU
MaTeMaTUYECKUX METOJOB pEeUIeHMs 3ajad, MPOBOAUTH pacd€Tbl Ha OCHOBAaHUU
MMEIOIINXCA JAHHBIX, aHAJIM3UpPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METO/bI
pELIeHUs ¢ YYETOM IOJyUYEHHBIX PE3YyJIbTaTOB;

peliaTh KaueCTBEHHBIE 3a7auu, TpeOyrolre MpUMEHEHUS 3HAHUI U3 Pa3HBIX Pa3/IesioB
Kypca (M3MKH, a TakKe MHTETpallMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIA: BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYKICHUW C OMOpPOMl Ha
M3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (U3NYECKUE SIBICHUS,

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSICHEHUSI OCHOBHBIX MPUHIUIIOB pabOThI
U3MEPUTENIbHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MTPOLIECCOB;
MPUBOJIUTH MPUMEPHI BKJIa1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXAIOIIEr0 MHUpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

AHAIM3UPOBATh U  OLIEHUBATh TMOCIEJACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
JIeSITEIbHOCTH YeNlOBEeKa, CBS3aHHOW C (U3MUECKUMH IPOLECCaMHU, C MO3UIMN
9KOJIOTHUYECKOM 0e30MmacHOCTH, IpeICTaBICHUN 0 paloHaIbHOM
IPUPOJIONIONB30BAaHUH, a TaKXKe Pa3yMHOM HCIOJIb30BaHUU JIOCTHXKEHUN HAyKU U
TEXHOJIOTUH JUIs JalbHEHIIero pa3BUTHI YeIOBEUECKOro O0IIeCTBa;

MIPUMEHSATH Pa3JINYHbIE CIOCOOBI paboTHl ¢ HHPOPMAIHEH HU3UIECKOTO COMEPKAHUS C
UCTIONIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TPpU ITOM
UCIIONIb30BAaTh  COBPEMEHHBIE  HMH(OpPMAIIMOHHBIE  TEXHOJOTMH  JUIsl  TOWCKA,
nepepaboTKU UM TpeAbsBIeHUS Y4eOHOM W Hay4YHO-NMOMYJSpHON HH(OpManuu,



CTPYKTYPHPOBAaHHS M HMHTEpHpeTanuu HWH(pOpManny, MOIYYEeHHOW W3 Pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOJIy4aeMyI0 HH()OPMAIMIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHMW, TaK M HAa OCHOBE aHajlu3a
UCTOYHMKA MH(pOpManuy;

OPOSIBJIATH OPraHU3allMOHHbIE M IIO3HABATENIbHBIE YMEHHSI CAMOCTOSTEILHOTO
NpuOOpETeHNs] HOBBIX 3HAHWH B TIPOLIECCE BBHIMOJHEHUS IPOCKTHBIX U y4eOHO-
UCCIIEIOBATEIbCKUX PadOT;

paboTaTth B TpyIIE C HCIIOJHEHHWEM DPA3IMYHBIX COIMAIBHBIX DPOJICH, IJIaHUPOBATh
paboTy TpyIIBL, palMOHAIBHO PpACHpPEACTATh JAEATEIIbHOCTh B HECTAHAAPTHBIX
CUTYallUsX, aJIeKBATHO OLIEHUBATh BKJIAJ Ka)KJOTO U3 YYACTHUKOB I'PYIIIHI B pEIICHUE
paccMaTpruBaeMoi mpoOIeMsl;

OpOSIBIATE  MOTHBAaIMI0O K  Oyaymedl mnpodecCHOHaNbHOW  JAEATENBHOCTH  T10
CIEIUATIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

K xonmy oOyuenust B 11 Knacce npeIMETHBIE pe3ylbTaThl Ha YrIyOJIEHHOM YPOBHE TOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHU:

MOHUMATh POJb (U3UKH B DKOHOMHUYCCKOW, TEXHOJIOTHYECKOH, COIUAIBHOH U
ITHUYECKON cdepax IesTeTbHOCTH YelIOBeKa, POjb U MECTO (PM3UKU B COBPEMEHHOMH
Hay4YyHOW KapTUHE MUPA, POJIb ACTPOHOMMHU B IPAKTUUYECKOM AEATEIBHOCTH YEJI0OBEKA U
JalbHEHIIEM  HAyYHO-TEXHUYECKOM  Da3BUTHHM,  3HA4YEHHME  OIHMCATEIbHOM,
CHCTEMATH3UPYIOIIEH, OOBSICHUTEILHOW M MPOTHOCTUYECKON (DYyHKIHMHA (U3nIecKoit
TEOPUM — DJIEKTPOJMHAMHKH, CIELUAIBHOM TEOPHUM OTHOCUTEJIBHOCTH, KBaHTOBOW
bu3uku, posnb QuU3MUECKod Teopuu B (POPMUPOBAHMM MPEACTABICHUN O (PU3NUECKOM
KapTHHE MHUpPa, MECTO (hU3MYECKOH KapTHHBI MHpa B OOILEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJCTABICHUN O IIPUPOJE;

pasnnyath yCJIOBHUS NPUMEHUMOCTH Mojened (U3NYeCKUX Teld M IPOLECCOB
(sBIEHUI):  OAHOPOJHOE DBJEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJ,
rapMOHUYECKHE KoJeOaHUs, MaTeMaTHUeCKUl MAasTHUK, HICAIbHBIH Py KUHHBINA
MasiTHUK, TApMOHUUYECKUE BOJIHBI, UCaTbHBIN KoJeOaTenbHbIi KOHTYp, TOHKAs JINH3A,
MOJIeJIel aTOMa, aTOMHOT'O s/Ipa ¥ KBAHTOBOW MOJIEIIHA CBETA;

pasnnyath YCJIOBHUS (TpaHMIbI, OONAacTH) NPUMEHMMOCTH (HU3UUYECKUX 3aKOHOB,
MOHMMATh BCeoOUIMI XapakTep (QyHAAMEHTAJIbHBIX 3aKOHOB U OrPaHUYEHHOCTh
WCITOJIb30BaHNs YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH 3JIEKTPOMArHUTHBIE IMPOLIECCHl U SIBICHUS, UCIOJb3Ys
OCHOBHBIE TIOJIO)KEHMSI W 3aKOHBl DJIEKTPOJUHAMUKM M CIEHHAJIBHONM TEOpHUH
OTHOCHUTEJIBHOCTU (3aKOH COXpaHEHHUs IEKTPHUECKOro 3apsijia, cuia AMIepa, cuia
JlopeHnia, 3aKOH >3JEKTPOMarHMTHOM HMHAyKIMM, npasuwio Jlenma, cBs3zp JOC
CaMOMHAYKIMU B 3JIEMEHTE JJIEKTPUYECKOM LIEMH CO CKOPOCTHK) M3MEHEHHs CHIIbI
TOKa, MOCTYJIaThl CIEIHaTbHON TEOpUN OTHOCUTENbHOCTH DUHIITEHHA);
AQHAJIM3UPOBATH U OOBACHATH KBAHTOBBIE MTPOLIECCHI U SIBICHUS, UCIIONb3YS MOJI0XKEHUS
KBaHTOBOHN (u3uku (ypaBHeHue OuHIITEHHA 11 poTo3ddexTa, mepBoli U BTOPOI
noctyiarsl bopa, mpuHIMI COOTHOIIEHUS HeonpeaenéHHocTen ['elizenOepra, 3aKOHBI
COXpaHEHHUs 3aps0BOI0 U MacCOBOIO YUCEI U DHEPIMU B AEPHBIX PEAKLUAX, 3aKOH
PaIMOAaKTUBHOTO pacmaja);

OTUCHIBATh (PU3MUYECKHE MPOLIECCH! U SIBJICHHS, UCIIOIb3Ys BEIMUUHBL: HANPSHKEHHOCTh
JJEKTPUYECKOTO  TOJIA, HOTEHUUANI  3JIEKTPOCTATHYECKOrO  MOJsA,  Pa3sHOCTh



MIOTEHIMAJIOB, AJIEKTPOJBHKYIIAS CHJIA, WHAYKLIUS MAarHUTHOTO MOJs, MarHUTHBIN
MOTOK, cwia Amnepa, HHIYKTUBHOCTb, 3JIEKTPOABMXKYIAs CHJIA CAMOUHIYKLIHH,
SHEPrUsi MAarHUTHOTO TOJII MPOBOJHUKA C TOKOM, PEJIATUBUCTCKUM MMITYJIbC, MOJHAs
SHEPrusl, SHEPrus MOKOs CBOOOIHOM YaCTHUILIbI, SHEPTHs U UMITYJIbC (POTOHA, MACCOBOE
YUCJIO U 3apsAl apa, SHEPTH CBS3M SAPa;

OOBSACHATH OCOOCHHOCTH TMPOTEKaHUS (UINYECKUX SIBJICHUN: DIIEKTPOMArHUTHAs
WHAYKIHS, CAMOUHIYKIIUS, PE30HAHC, UHTep(EPEHITNS BOITH, TUPPAKITIS, TUCTICPCHS,
MOJIHOE BHYTPEHHEE oTpaxkeHue, (hoTodnekrpuueckuii ad ekt (hororddekr), anbda-
u Oera-pacmaapl  sijaep, ramMma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CHEKTPaJIbHOTO aHau3a U paboThI J1a3epa;

ONpENENATh HAIlPaBICHUE MHAYKIIMM MArHUTHOTO IOJS IPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cunel JlopeHiia;

CTpPOUTh M300pakeHHe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
PacCUMTHIBATH €TI0 XAPAKTEPUCTUKH;

MIPUMEHATh OCHOBOIIOJIATAIOLIME ACTPOHOMHYECKHUE IMOHATUA, TEOPUH U 3aKOHBI IS
aHaM3a W OOBSICHEHUS (PU3NICCKUX TIPOIECCOB, IMPOHMCXOMANMX B 3BE3MAX, B
3BE3HBIX CHCTEMaxX, B MEXKTaJaKTUYECKOW Cpele; JBIKEHUS HEOCCHBIX Tell,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

MIPOBOJIMTH HCCIICIOBAaHUE 3aBUCHUMOCTEH (U3NYCCKUX BEIUYHH C HUCIOJIH30BAHUEM
IPSIMBIX U3MEPEHUIA, TPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUPOBAThH Pe3yIbTaThl
MOJIyYEHHOW 3aBUCHUMOCTH (PU3MYECKHMX BEIMYMH B BHAE TIpadUKOB C Y4ETOM
a0COJIIOTHBIX ~ TMOTPEIIHOCTEN M3MEpPEeHW#, JelaTh BBIBOJABI IO pe3yjbTaTaM
UCCIIEJIOBAHMUS,

MPOBOANTHh KOCBCHHBIC HM3MEPCHUs (PU3NYCCKUX BEIMYWH, TMPH ITOM BBIOMPATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OIICHUBAaTh aOCOJIOTHBIE W OTHOCUTEJILHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITBI IO TPOBEPKE TMPEIJIOKEHHOW THUIOTE3bl: IUIAHUPOBATH
DKCIIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MOJIYYeHHBIE PE3YIbTAThl U JENATh BBIBOJI O CTATYCE MPEATI0KEHHONW TUIIOTE3H;
OMUCHIBATh METO/IbI OJIYYEHHS] HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOnrofarh mpaBuia 0e30macHOro TpyJda MpU MPOBEIESHUU HUCCIEIOBAHMNA B paMKax
yu4eOHOr0 SKCIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEIOBATENbCKOW W TPOEKTHOM
JIEATETLHOCTH C HCIOJIb30BAHHEM HW3MEPUTENBHBIX YCTPOMCTB W J1aOOpaTOPHOTO
000pyI0BaHNS;

pemaTth pacu€THBIE 3aJa4ud C SBHO 3aJaHHOM M HESIBHO 3aJaHHON (DU3HUYECKOM
MOJIeJIbIO: HAa OCHOBAaHMM AaHalM3a YCJIOBHS BbIOMpaTh (U3MUECKHE MOJEIH,
OTBEUaIoIMe TPEOOBAHUAM 3a/1a4H, IPUMEHATH GOPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYNIaThl (PU3WYECKUX TEOpUM TMPH WCIOIH30BAHHH MAaTeMaTHYECKHUX METO/I0B
pemieHusl 3ajad, TMPOBOJAWTH pPAcu€Thl Ha OCHOBAaHMM WMEIOIIUXCS JIaHHBIX,
aQHAJM3UPOBATh PE3yJAbTAaThl W KOPPEKTUPOBATh METOJBI PEIICHHS C Yy4ETOM
MOJIYYEHHBIX PE3YJIbTATOB;

pemaTh KaueCTBEeHHBIC 3a71a4M, TPeOyIoe MPUMEHEHHS 3HAHUN U3 Pa3HBIX Pa3/ieioB
Kypca (DM3MKH, a TakKe HHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAMBATH JIOTHYECKYIO LIEMOYKY PACCYXICHHM C Omopod Ha
M3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PH3NUECKUE SBJICHHUS;



UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHHUS] OCHOBHBIX NPUHIIUIIOB PaOOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOJIUTH MPUMEPHI BKJIa1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIErO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHI;

AQHAIM3UPOBAaTh U  OLEHUBATh IOCIEACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
JeSITEIPHOCTH YeNIOBEeKa, CBS3aHHOW C (PU3MUECKUMH IPOLECCaMHU, C MO3UIHNA
IKOJIOTMUYECKOMN 0€30MacHOCTH, IIpeICTaBICHUN 0 paloHaIbHOM
MPUPOJONOIB30BAHNM, @ TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JOCTHXKCHHI HAyKH H
TEXHOJIOTH JIIs TalbHEHIIEero pa3BUTHS YEI0BEYECKOro 00IeCTBa;

MPUMEHSTh pa3IM4HbIe CIOCOOBI paboThl ¢ HHpOpPMAIUEl PU3NYECKOTO COJEPIKAHUS C
UCTIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIIMOHHBIX  TEXHOJOTHH, TpPH  STOM
UCTOJIb30BaTh  COBPEMEHHBbIE  HMH()OPMAIIMOHHBIE  TEXHOJOTMH ISl IOMCKa,
nepepaboTKU UM TNpeAbsBIeHUS Y4eOHOM U HAyYHO-MOMYJSpHON uHOpMaluu,
CTPYKTYpUPOBAaHUS W HMHTEpOpeTanuud HHPOpMALMH, TOTYyYECHHOW U3 pPa3IUYHBIX
MCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh M0JIy4aeMylo HH(OpPMALMIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK M Ha OCHOBE aHaIu3a
UCTOYHUKA UH(OpMAIIUY;

IPOSBIATh OPraHM3aLMOHHBIE M IO3HABATEJIbHbIE YMEHUS CaMOCTOSITEIbHOTO
NpUOOpEeTEeHUs] HOBBIX 3HAHWW B TMPOIECCE BBHIMOTHEHHUS MPOCKTHBIX U Yy4eOHO-
HCCIIEIOBATENLCKUX PadoT;

paboTaTh B TpyHIe C WCHOJHEHHUEM Pa3UYHBIX COIHAIBHBIX POJICH, IUIAHUPOBATH
paboTy TpYMIbI, pPAMOHAIBHO pPaCHpelesTh IesATeIbHOCTh B HECTaHJAPTHHIX
CUTYalUsX, aJlcKBaTHO OLIEHMBATh BKJIAJ KaXKJOI0 U3 YYaCTHUKOB I'PYIIIbI B PELICHUE
paccMarpuBaeMoi poOJIEMBI;

IOpOSBIATE MOTHUBALMIO K Oyaymed npodeccCHOHANbHOM — NIeATENbHOCTH IO
CIENUATBEHOCTSM (DPU3UKO-TEXHUUECKOTO MPODUIIS.
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B3auMOJCUCTBUHI

Hroro nmo pazaeny

JeITeJIbHOCTD YYHTEJISI ¢ Y4€TOM y4eOHOMH NMporpaMMbl BOCIIMTAHUS
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® YCTaHOBJICHHE JOBEPUTENIbHBIX OTHOLICHUH MEX/1y YUUTENIEM U €r0 YYeHUKAMH, CIIOCOOCTBYIOIUX TO3UTUBHOMY BOCIIPUSTHIO
y4JamuMucs TpeOOBaHUN U MPOCKO YUUTENs, IPUBIICYCHUIO X BHUMAHUS K 00CYK/1aeMOi Ha ypoke HH(OpMAIiH, aKTHBU3AINN UX

IMO3HABATCIILHOM JCSITCIHFHOCTH,

o HO6y>KI[eHI/Ie IMKOJBbHHUKOB CO6J'II-O,Z[3.TB Ha YpOKe O6H_IerI/IH$ITLIe HOPMBI TIOBCACHUS, IIpaBHJIa O6IJ.[€HI/IH CO CTapImInuMu (y‘II/ITeJ'IHMI/I) n
CBCPCTHUKAMHU (I_HKOJ'IBHI/IKaMI/I), IMPUHIUIIBI yqe6H0171 JUCHUIITIMHBI U CaMOOpIraHUu3aluu

2.1 Kunematuka
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Pazgen 2. MEXAHUKA

e OnuceIBaTh

XapakTep ABUKEHUS

B 3aBUCUMOCTH OT
BBIOpAaHHOTO Teja
OTCUETa;

® [IPUMEHSTH MOJIENb
MaTepHaIbHOU
TOYKH K peabHbIM
JBUKYITUMCS
00BeKTaM

® [IPE/ICTABIIATh
MEXaHUYECKOE
JIBUKECHHE
YPaBHEHUSIMU
3aBUCHUMOCTH
KOOpJMHAT OT
BpPEMEHU
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® CICTEMaTU3UPOBATh
3HaHUS O
busnueckoit
BEJIMYMHE Ha
npumepe
nepeMeneHus,
CKOPOCTH,
YCKOpEHUs

®CpaBHUBATH MyTh U
nepeMenieHne Teia

® BEIUUCIIATD
CPEIHIOI0 U
MT'HOBEHHYIO
CKOPOCTH
HEPaBHOMEPHOTO
JIBUKCHHS,
HCIIONB3YsI
AHAJIMTUYECKUN U
rpadudeckuit
METO/IbI

® CTPOUTH U
aHATM3UPOBATh
rpaduxu
3aBUCUMOCTH
KOOPJMHATHI TENA U
MIPOEKIIUU CKOPOCTH
OT BPEMEHH MpH
PaBHOMEPHOM U
PaBHOYCKOPEHHOM




JIBHOKCHUN

® HA0JII01ATh,
U3MEpSTh U
00001maTh B
mporecce
AKCIIEPUMEHTAIILHO
U NeATSIbHOCTH;

® [IPE/ICTABIISATh
pe3yNbTaTh
U3MEPECHHH B BUIC
TadJIMIL

® YKa3bIBaTh TPAHUIIBI
MIPUMEHUMOCTH
(hU3UIECKUX
3aKOHOB;

MNPUMCHATH 3HAHUS K
PCHICHUTIO 3a1a4

2.2

JnHamuka
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e HabGmonars
SIBJICHUE WHEPIINH,
JIEWCTBHUS CHIT

® KJaccuPpUIMPOBATH
CHCTEMBI OTCUETA
10 UX TIPU3HAKAM;

¢ popmynupoBaTh
TIPUHIIAI UHEPIIHH,
TIPUHIIHIT
OTHOCUTEIHLHOCTH
Tammnes, 3aK0HEI
HrroTona
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https://resh.edu.ru/

https://phys-
ege.sdamgia.ru/prob catalog
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® O0BICHSATE
JIEMOHCTPAIIHOHHBI
€ 9KCTICPUMEHTBHI,
MOATBEPIK IAIOIIUE
3aKOH WHEPIIHH,
3akoHbI HproTOHA,
JIIEUCTBUE
IPaBUTAIMOHHBIX
CHJI, CHJIBI TPEHHUS,
CWJIBI YIIPYTOCTH

® YCTaHABJIMBATh
CBSI3b MEXKIY
BEJIMYHHAMUA

® CpPaBHUBATH
MOJIy4eHHBIE
JIaHHbIE BETMYNH

® 1ICCIIeIOBATh
3aBHCHMOCTD
MEXIY
BEJINYMHAMHU,
3aBHCUMOCTE CHII
OT Pa3IMYHBIX
rapaMeTpoB

® M3MEPSIThH
ko3 dunreHT
TPEHHUSI, YIIPYTOCTH

e HAONIONATh,
U3MEpSATh U
000011aTs B




rpoiiecce
9KCIIEPUMEHTAIILHO
¥ IeITeNbHOCTH

® OIICHUBATh
MOTPEUTHOCTh
KOCBEHHBIX
U3MEPEHUI CUIIBI;

® IPUMEHSTH 3HAHUS
K pEIICHHUIO 3a/1a4

2.3

Craruka TBEpAOTO TEa

e OnpenensTh TUM
JBMDKCHUS TBEPJOTO
Tena,

¢ popMyaHpOBaTH
yCJIOBHUE
CTaTUYECKOTO
paBHOBECHS JUIs
MOCTYATEeIbHOTO
TIBYKEHUS

® 1I3MEpATh
MOJIOKEHHE [IEHTPa
TSDKECTH TET,

e popMynupoBaTh
yCJI0BUE
CTaTHYECKOTO
paBHOBECHS IS
BPAIIATEIIFHOTO
TIBYKEHUS

® BEIYHCIISTH
KOOPIMHATHI

bubnuoreka [{OK
https://resh.edu.ru/
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LEHTpa Macc
pa3IMYHbBIX TEIl

® IPUMEHATH
MOJTyYCHHBIE
3HAHUS K PEIICHUIO

2.4

3aKOHLICOXpaHCHHHB
MECXaHHUKEC

13

3a1a4
e CHucTeMaTU3upoOBaT bubnuoreka [JOK
b 3HAHKS O https://resh.edu.ru/
(hU3UIECKUX https://phys- _S'
ege.sdamgia.ru/prob_catalog
BCIIMYMHAX.

HUMITYJIBC CHJIBI U
HUMITYJIBC TEJIa,
MeXaHH4ecKas
paboTa, MOIIIHOCTb,
SHEPTUst

® IPUMEHSTH MOJIEITb
3aMKHYTOU
CHCTEMBI K
peanbHbIM
cHCTEMaM

¢ popMynupoBaTh
3aKOHBI COXPAHEHUS
HUMITYJIbCa U
SHEPTrUu

® OLICHUBATh YCIIEXU
Poccuu B ocBOeHUU
KOCMOCa B
CO3/IAaHUU PAKETHOMN
TEXHUKHU
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® BEIYHCIIATE 1O
rpaduxy padory
CHJIBI

® CCTEMaTU3UPOBATh
3HAHUS O
buznuecKux
BEJIMUYMHAX

® CCTEMaTH3UPOBATh
3HAHUS O
buznuecKux
BEJIMYMHAX

® IPUMECHSTh
MOJTy4YCHHBIC
3HAHUS K PEIICHUIO
3aJa4

® HAOJIFOAATh U
0000111aTh B
rpoiiecce
HKCIIEPUMEHTAIBHO
U JesTeIbHOCTH

Hroro no pasneny 51

JleATeJJbHOCTD YYHTEJISI ¢ Y4¢TOM y4eOHOM NMporpaMmMbl BOCIIMTAHUS

IpUBJIEKaTh BHUMaHUE OOydaloIIUXCs K 00CyXkJaeMoil Ha ypoke HH(pOpMalW{, aKTHMBU3ALUH [M03HABATEIbHOM JEATEIbHOCTH
00ydJaromuxcs;

OPUMEHSTh Ha YPOKE WHTEpaKTHBHBIE (GOpMBI pPabOTBl C OOYYArOIIMMHCS: WHTEIUIEKTyallbHbIE WIPHI, CTUMYIUPYIOIIHE
MO03HABATEIBHYIO MOTHBAIIAIO 00yJarOIINXCs;

YCTaHABIMBATh JIOBEPUTEIHHBIC OTHOIICHUS MEXAY YYHUTEIeM U OOYJAroIIMMHCS, CIIOCOOCTBYIOIIMX IMO3UTUBHOMY BOCIPHITHIO
yyanMucs TpeboBaHUN U MPOCHO YUUTENS,

HCIIOJIb30BATh BOCHUTATCIBHBIC BO3MOKHOCTU COACPIKAHUS y‘IGGHOI‘O npeamMeTa 4epe3 HOI[GOp COOTBCTCTBYIOIIIUX TCKCTOB IJIA




3.1

YTEHUS, 337a4 JJIsl pelIeHHs], MPOOIEMHBIX CUTYalllid JJsi 0OCYX/IEHUS B KJIACCE, PEaTM30BbIBATh BOCHHUTATEIbHBIE BO3MOXHOCTU B
pa3MyYHBIX BHUJAX JESATENBHOCTH OOYYalOIIMXCS Ha OCHOBE BOCIHPHSATHS 3JEMEHTOB JCHCTBUTEIBHOCTU: HAOMIOJEHUE 3a
JEMOHCTPALMSIMU YUUTEsI, IPOCMOTP YU4eOHBIX (PHIbMOB;

OpPraHM30BBIBATH B paMKaX ypoKa MOOIIPeHne y4eOHO/COIMaIbHOM YCIIEUTHOCTH;

OMHPATHCS Ha KU3HEHHBIH OMNBIT 00YYaIOUIUXCS C YYETOM BOCIUTATEIbHBIX 0a30BbIX HAllMOHABHBIX [IEHHOCTEH;

dbopMupoBaTh y 00yJarOMIMXCs KyJIbTYpPY 3J0POBOI0 U 6€30MacHOr0 00pasa KU3HU;

CO3/1aBaTh JOBEPUTENbHBIN IICUXO0JIOTMYECKUH KIMMAT B KJIACCE BO BPEMS ypoOKa.

Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IUHAMUKA

e AHaJIU3UpPOBATH
3aBUCUMOCTD
CBOICTB BeIlIECTBA
OT €ro CTpPOEHUs

® OIIPENIETATh MAKPO-
i
MHKPOCKOITMYECKHE
[apaMeTpsbl,

HEOOXOIUMBIE IS
A 8 bubnmorexa LIOK

OcHosbl § OTACAHHA https:/resh.edu.ru/

MOJIEKYJIIPHOKMHETHYECKOM 14 1 MIeabHOTO Ta3a httos://phvs-

Teopun ® ONpenenATh ege.sdamgia.ru/prob_catalog
OTHOCHUTCIIbBHYIO
aTOMHYIO Maccy Io
Tabnuie
Meunneneena

® paCCYUTHIBATDH
MOJIAPHYIO MAacCy U
MacCy MOJIEKYJIbI

WM aToMa

® HAOIIO1ATH
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IKCIIEPUMEHTHI,
CITyKalue
000CHOBaHHEM
MOJIEKYJISIPHO-
KHHETHYCCKOMN
teopuu (MKT)
ra3oB

® 1ICCJIEIOBATh
AKCIIEPUMEHTAIILHO
3aBucuMocth P(V)
JUIST ©30ITPOLIECCOB

® Ha0II01aTh,
U3MEpPSTh U
00001maTs B
rpoiiecce
IKCIIEPUMEHTAIHHO
W e TeIbHOCTH

® yuTaTh rpauKu
H30IPOIIECCOB

® IPUMEHSITh
MOJTYYCHHBIC
3HAHUS TIPH
peIIeHu  3a1a4

3.2

Tepmoannamuka. TemnoBsie
MAIIIUHEI

15

e CucremMaTu3upoBaTh
3HaHUS O
buznueckoit
BEJIMYMHE Ha
npuMepe
BHYTPEHHEH

bubnunoreka LIOK
https://resh.edu.ru/

https://phys-
ege.sdamgia.ru/prob catalog
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SHEPTUH;

® BLIYHCIIATH
BHYTPEHHIOIO
SHEPTHUIO Ta3a U ee
W3MCHEHUE

® 00BSACHATH
W3MEHEHUE
BHYTPEHHEN
SHEPTHUU Tela Npu
TerooOMeHe u
paboTe BHEIIHUX
cuI

® DacCUMUTHIBATh
paboty,
COBEPIICHHYIO
ra3om, mo p—V-
Juarpamme

® YCTaHaBJIMBATh
MEXIPEIMETHBIE
CBS3M (QU3UKU U
MaTEMaTHKH TIPU
pelIeHnn
rpaduueckux 3agay;

® DACCUHTHIBATH
pabory,
COBEPIICHHYIO
razom, 1o rpaguky
3aBucuMocTH p(V)

® [IPUMEHSTh




[10JIy4YE€HHBIE 3HAHUS
K PEIICHUIO 3a/1a4

e popmynupoBaTh
IIEPBBII 3aKOH
TEPMOJUHAMUKU;

® [IPUMEHSATH IIEPBBII
3aKOH
TEPMOJUHAMUKY K
PEILIEHUIO 3a1a4

® pacCUMUTHIBATh
U3MEHEHNE
BHYTPEHHEN
SHEPIuHy Tell,
paboty u
IepelaHHOE
KOJIMYECTBO
TEIJIOTHI €
HCIIOJIb30BAaHUEM
IIEPBOTO 3aKOHA
TEPMOJIUHAMUKHU

eoreHuBaTh KII/]
IIPU COBEPILIEHUH
razoM paboThI B
rporeccax
WU3MEHEHHUS
COCTOSIHUS TI0
3aMKHYTOMY LIUKIY;

® O0BSICHATH PUHIUIT
JIEUCTBUS




TEIJIOBOTO
JBUTaTENs

®BECTHU JUAJIOT,
BBICITYILINBATh
MHEHHE OIIIIOHEHTA,
y4acTBOBATh B
JUCKYCCUH,
OTKPBITO BBIPAXKATh
U OTCTauBaTh CBOIO
TOYKY 3pEHUS

e Habmroath
SABJICHHUA B
pa3INYHbIX
arperaTHbIX
COCTOSIHUSIX

® OTIPE/ICIISITH 110
TaOIHIE 3HAYEHUS

TeMIePaTyphI

bubmoreka [HOK

ArperatHble COCTOSHUS KHIHCHIS 1 R U
. https://resh.edu.ru/

BeniectBa. Pa3oBrle 12 YACITBbHOU TEIUIOTHI httos://phvs

_LLL
epexo N
HIEPCXOIBI nMapoodpasoBaHus ege.sdamgia.ru/prob catalog

KUJKOCTH;

® OIpEAEIATH 110
TabJIMIIe TUIOTHOCTD
HACBIIIEHHOTO napa
IIpU Pa3HOM
TeMIIepaType;

® aHAIM3HUPOBATH

YCTPOMCTBO U
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MPUHLIUI JEACTBUS
TICUXPOMETpa U
TUTPOMETPA;
pacCUUTHIBATH U
U3MEPSTH
OTHOCHTEJIbHYIO
BJIQXKHOCTh
BO3/1yXa,;
AHATM3UPOBATH
BIIMSTHHE
BJIQXKHOCTHU
BO3/yXa Ha
JKU3HEEATEIBHOCT
b YeJIOBEKa
pacCUUTHIBATh CUTTY
MMOBEPXHOCTHOTO
HATSHKEHUS
HCCIIEIOBATh
pa3HbIe BUJIbI
nedhopmanuu;
MIPUBOIUTH
MIPUMEPHI
MIPOSIBIICHUS
Pa3TMIHBIX
nedopmanuii;
aHAIM3UPOBATH
BIIMSTHHE
nedopMauu Ha
CBOMCTBaA




BEILIECTBA;

e peuiaTh 3a/1a4d Ha
MIPUMEHEHHE
3akoHa ['yka;
pacuer Moy
IOnra

e [IpumeHsaTs
[I0JIy4E€HHbIE
3HaHUS K PELICHUIO
3a1a4

HTroro no pazneny 41

JesiTeJIbHOCTh YUHUTEJISI C Y4ETOM y4eOHOH IPOrpaMMbl BOCTIMTAHUS

no0yX/1aTh 00yJaroImuXxcs COONI0IaTh Ha YPOKE OOIIENpPUHATHIE HOPMBI TIOBEACHUS, IIpaBMiIa OOMICHUSI CO CTApIIUMU (YUHUTEIEM) H
CBEpCTHUKaMHU (00y4aroIUMHUcs);

peaI30BbIBATh BOCIUTATENIbHbBIE BO3MOKHOCTH B PA3JIMYHBIX BUJAX JEATEIHOCTH 00YYaIOUIUXCs CO CIIOBECHOM (3HaKOBOM) OCHOBOM:
BBIBOZIBI M JIOKA3aTeNbCTBO (popmyn, aHanmm3 popmys, pemeHre TEKCTOBBIX KOJMYECTBEHHBIX M KAUeCTBEHHBIX 3a/1a4, BBHIMIOJHEHUE
3aJaHiii 110 pa3TPAaHUUYCHHUIO TIOHSITUH pPEaTM30BbIBATH BOCIHMTATEIbHBIE BO3MOXHOCTH B PAa3IMYHBIX BHAAX JEATEIHHOCTH
00y4aromuXxcsi HA OCHOBE BOCIIPHUSATHS HJIIEMEHTOB JCHCTBUTEFHOCTH: HAOIIOIEHHUE 32 JIEMOHCTPALIUSMH YIUTEIS, TPOCMOTP YIeOHBIX
(GUIBMOB;

WHHUIMMPOBATh U TOJICPKUBATH HCCIIEAOBATENLCKYIO JACATENBHOCTh O0YJaOMUXCsS B PAMKax peajn3allid UMW WHIWBHIyaTbHBIX H
TPYIIIOBBIX HCCIENOBATEIBCKUX IMPOEKTOB, YTO JIACT OOYYAIOIUMCS BO3MOXKHOCTh MPHUOOPECTH HABBIK ITYOJIMYHOTO BBICTYIUICHUS
nepes ayIuTopruei, apryMeHTHPOBAHUS U OTCTAMBAHUS CBOSH TOYKH 3pEHHS,

NPUMEHSITh Ha YpPOKE HMHTEPAKTUBHBIE (DOpPMBI pabOTHl C OOYYAIOIIMMICS: BKIIOYEHHE B YPOK HWIPOBBIX NPOIETYp, KOTOpHIC
CTIIOCOOCTBYIOT HaJIQXKWBAHUIO TIO3UTHBHBIX MEKIIMYHOCTHBIX OTHOIICHHUH B KJlacce;

BBICKa3bIBaTh CBOM MHTEpPEC K YBICUEHHUSM, MeUTaM, *XKM3HEHHBIM IUIaHaM, IpobjemMaM o0y4aromuxcs B KOHTEKCTE COJEpXKaHUA
y4aeOHOTro mpeameTa

Paznea 4. JIEKTPOJAUHAMUKA

4.1

e HaGmronathb bubmuorexa [{OK

DIIEKTPIUYECKOE T10JIe 23 1 https://resh.edu.ru/
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B3aHUMOJCHUCTBIE
HadJICKTPU30BaHHBI
X ¥ 3apSKEHHBIX
TEI,

® YCTaHABIIMBATH
MEXITPEIMETHBIC
CBSI3U (DUBUKH U
XUMUHU TIPU
W3YYECHUU CTPOCHUS
aToMa HaOJIoJaTh
3a U3MCHCHUSIMU
IMOKa3aHuH
AIEKTPOCKOMA U
ANEKTPOMETPA;

® AHAJIM3UPOBATH
YCTPOMCTBO U
MPUHUUI AEHCTBUA
ANEKTPOMETPA;

© 00BSICHATE SBJICHHE
AIEKTPU3ALNH

© O0BSICHATH
YCTPOMCTBO U
MPUHIMN AEHCTBUS
KPYTHJIbHBIX BECOB;

¢ hopmynrpoBaTh
TPAHUITBI
MIPUMEHUMOCTH
3akoHa Kynona

e pemiaTh 3aJa4M Ha

https://phys-
ege.sdamgia.ru/prob catalog
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pacuer
KYJIOHOBCKHX CHJI
Pa3IMYHBIX CUCTEM
3apsI0B

© O0BSICHSTH
xXapakTep
AJIEKTPOCTATHYECKO
'O TOJISL Pa3HBIX
KOH(UTypanuii
3apsoB;

® CTPOUTH
HU300paKCHUS
MOJIEH TOYCYHBIX
3apsIoB

® BEIYHCIIITE
XapaKTePUCTHKHU
AIIEKTPUIECKOTO
TOJIst

® CHCTEMaTH3UPOBATH
3HAHUS O
buznUecKoit
BEJIMYHNHE

© O0BSCHSATH
IIEKTPUICCKUE
SIBJICHUS

® IPUMECHSITh
MOJTyYCHHBIC
3HAHUS K PEIICHUIO
3a1a4

BBIYHCIATH




BCJIIMYHHBI,
OITMCBhIBArOIIHEC
SJICKTPHUYCCKOC I10JIC

¢ CcTeMaTu3upoBaT
b 3HAHHS O
busnueckoit
BEJIMYMHE HA
IpUMEpPE CHIIBI
TOKa, HAMPsHKEHUS,
COTPOTHBIICHUS,
3/1C, paboTsl 1
MOIIHOCTH TOKa

® 00BSCHATD
YCTPOWCTBO U
MPHUHIINI JEHCTBUS

5 rajgbBaHUYECKHUX bubmorexa [IOK

ITocTosTHHBIN https://resh.edu.ru/

. 23 1 3JIEMEHTOB U :

AJIEKTPHUYECKHUI TOK . https://phys-
aKKyMYJIATOPOB, ege.sdamgia.ru/prob_catalog
peocrara

® 00BLIACHSTH
IEUCTBUS
3IIEKTPUIECKOTO

TOKa Ha MpuMepax
OBLITOBLIX U
TEXHUYCCKHUX
YCTPONCTB;

® BLIYHCITITH
BEJIMUMHEI,
XapakTepU3yIoLLIHe
MMOCTOSIHHBIHM
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ANEKTPUYECKUN TOK

® AHAIM3UPOBATH
BOJIbTAMIIEPHYIO
XapaKTEPUCTUKY
MPOBOJHUKA

® [IPE/ICTABIIATD
pe3yJbTaThl
HCCJICIOBAHUH B
BHUJIE TAOJINLI

® [IPUBOJIUTH
IIPUMEPBI JENCTBUSA
AIEKTPUYECKOTO TOK

® IPUMEHSTh
MOJTy4YCHHBIE
3HAHUS TIPU
peleHnun
JKCIEPUMEHTAIbHBI
X 3a7a4

4.3

Toku B pa3muyHbIX Cpenax

¢ O0BICHATD
IPUPOTY
AIIEKTPHUYECKOTO
TOKa B MeTaJljax,
KHUIKOCTIX,
MOJTYTTPOBOJTHUKA,
raszax, BaKyyme

® aHATM3UPOBATH
3aBUCUMOCTD
COIIPOTHBIICHUS
METAJIINYECKOTO

but6mmoreka [IOK
https://resh.edu.ru/

https://phys-

ege.sdamgia.ru/prob catalog
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MPOBOJHUKA U
HOJIYIIPOBOIHHUKA OT
TeMIIepaTyphbl

e [IPE/ICTABIIATH
OTIINYUEC NBUXKCHUSA
3apsHKEHHBIX YaCTHI
B IIPOBOJHUKE U
CBEPXIIPOBO/IHUKE

® OIIMChIBATh ABJICHHUC
IEKTPOIUTUICCKOI
JIMCCOLMAIINY;

e popmynupoBaTh
3akoHbl Dapanes;

O [IPUBOJUTDH
IIPUMEPBI
NPUMEHEHHS
POBOAMMOCTH TOKa
B Pa3IMYHBIX
cpe/iax B TEXHHKE

Hroro mo pasneny 53

JeATeJIbHOCTD YYHUTEJISI ¢ Y4¢TOM y4eOHOH NMPorpaMMbl BOCIIHTAHUS
® [pUBJEKaTh BHUMaHHE 00Y4arOMMXCS K IEHHOCTHOMY acleKTy N3y4aeMbIX Ha YPOKe SIBICHUN, TOHATUH, TPUEMOB;

® OpraHu30BbIBaTh B paMKax ypoKa MOOIIPEeHNE yueOHOW/COMaIbHOM YCIEIIHOCTH;

® OpraHM30BBIBATH MHJIUBUAYAIbHYIO YUEOHYIO 1€ TENbHOCTD;

® OpraHu30BaTh IPYIIOBbIE HOPMBI yUEOHOH AEATETbHOCTH;

e BBICKA3bIBATh CBOM MHTEpeC K YBJICUEHHUSM, MeuTaM, JKU3HEHHBIM IIJIaHaMm, MpobsiieMaM oOydaroluXcsi B KOHTEKCTE COJEp>KaHUs
y4eOHOTO MPeaAMETA;

® BOCIUTHIBATh Y 00y4YarONIMXCsA YyBCTBO YBAXKEHUS K KU3HU JAPYTUX JIOJEH U AKU3HU BOOOIIIE;

® pa3BUBaTh y 00YUaIONIMXCS MO3HABATEIbHYIO aKTUBHOCTh, CAMOCTOATEIbHOCTh, HHUIIUATHUBY, TBOPUYECKHUE CIIOCOOHOCTH;




e (opMupoBaTh y 00yUaIOUIMXCS KYJIbTYPY 3JI0pOBOr0 U Oe30macHoro o0pasa *Hu3HH,

® pcaJIM30BBIBATh HA YPOKaX MOTHBHUPYIOIIHMA MTOTESHIMAT FOMOPA, pa3psHKaTh HAMIPSDKEHHYIO 00OCTaHOBKY B KJlacce;

® pEaNM30BBIBATH BOCITUTATEIHLHBIC BO3MOKHOCTH B Pa3IMYHBIX BUAAX JIEATEIHHOCTH O0YUYAIOIINXCS CO CIIOBECHOM (3HAKOBO) OCHOBOM:
CJIyIIaHWE W aHAJN3 BBICTYIUICHUH CBOMX TOBAPHIICH;

e [pUBIEKaTh BHUMaHHWE OOYydYaIONIMXCS K OOCYXIaeMOlH Ha ypoke HWHGOpMalW{, AKTUBU3AIMH TI03HABATENBHOW JEATEIbHOCTH
oOyyJaromxcs.

Paznea 5. PU3HUYECKHAN MPAKTUKYM

e YMeTh IPOBOJUTH
MCCIICTOBAHHS

© 0000111aTh B
nporecce
HKCIEPUMEHTAIBHO
1 IeSTeNbHOCTH
MOJIy4YEHHBIE (DaKThI

® [IPUMEHSATh

5.1 OuznuecKuii MpaKTHKyM 9 9 TTOLYHCHHbIC
3HAHUS JUIS
MIPOBEICHUS
HKCIIEPUMEHTOB

® yMETh
aHAJTN3UPOBATH
MOJTy4YEeHHbIE
HKCIIEPUMEHTANbHBI
M ITyTE€M JaHHBIE

HToro mo pazueny 9

JleITeJIbHOCTD YUHTeJIsl € Y4€TOM y4eOHOM MporpaMMbl BOCIIHTAHUS
® [pUBIEKaTh BHUMaHHE 00yYAIOMIKUXCs K HEHHOCTHOMY acleKTy U3y4aeMbIX Ha YPOKE SIBJICHUMN, OHATHIA, IPUEMOB;




® OpraHM30BBIBAaTH MIE(CTBO MOTHBHPOBAHHBIX OOYYAIOIIUXCS HAJ MX HEYCICBAIOUIMMH OJHOKIACCHUKAMH, JAFOIIUE O0YJaroIuMCsI
COIMATILHO 3HAYMMBIH OTBIT COTPYJHNUYECTBA U B3AUMHOMN MTOMOIIIN;

® OpraHM30BaTh rPYIIIOBBIC GOPMBI YICOHOU JCATEIBHOCTH;

® OpraHU30BBLIBATh HHIUBUAYATBHYIO YICOHYIO IEATEIHHOCTS;

® peaNM30BBIBATH HA YPOKAX MOTUBHPYIOIINN MOTCHIIMAT FOMOPa, pa3psikaTh HAPSHKEHHYIO 00OCTaHOBKY B KJlacce;

® MOJICTUPOBATh HA YPOKE CUTYAIIMH JIJI BBIOOpA MOCTYIKA O0YyJarOIIMMHUCS (TEKCThI, HHporpaduka, BUACO U IP).

PesepBHOE BpeMms 12 1
OBUIEE KOJIMYECTBO 170 8 9
YACOB 10 IPOT'PAMME




11 KITACC

HaumenoBa @ KoauuecTBO yacoB
HHUE
pa3aenoB u Bce
TeM ro

NMPOrpamMMbl

JJIeKTPOHHbIE

Konrpoan  IIpakruu Buabl (uudposrbie)
bHBIE ecKme JEATEILHOCT |~ 00pa30BaTeIbHbI

padoTbI padoThbI " e pecypchl

Paznen 1. JIEKTPOJANHAMUKA

o HaOmromate
B3aUMOJICUCTB
ue
IMOCTOSIHHBIX
MAarfduToB,
OIIBITHI,
JIOKa3bIBAIOIIH
e
CYIIIECTBOBAHH
€ MarHuTHOT'O
OJIsE BOKPYT
MIPOBOIHHKA C
TOKOM,;

® HAOJIFO1ATh
JIECUCTBHE
MarHUTHOTO

II0JIsI Ha
MIPOBOJHUK C bubnnoreka HOK
MaruuTHoe TOKOM https://resh.edu.ru/

14 https://phys-
none ¢ HCCICAOBATD ege.sdamgia.ru/pr

3aBUCHUMOCTH ob catalo

CHUJIBI,
JIEUCTBYIOLLEH
Ha IPOBOJIHHUK,
oT
HaIpaBJICHUSA

TOKa B HEM U
oT
HarpaBJICHUS
BEKTOpa
MarHuTHOM
WHIYKIUU

® 00BLICHSTD
MPUHIUIT
JEUCTBUS
AIEKTPOU3IMEP
HATEJIBHOIO

npubopa u
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AEKTPOJIBUTaT
eIst
ITIOCTOSIHHOT'O
TOKa

® BLIYHUCIIITD
CHUIy,
JICUCTBYIOILYIO
Ha
AIEKTPUYECKU
W 3apsf,
JIBUOKYILIHUICS B
MarHMTHOM
moJie

1.2

DnexTpoMara
UTHAs

UHAOYKIOUSA

13

® 1ICCJICIOBATh
3aBUCUMOCTD
2J1C
WHIYKUUU OT
CKOpOCTH
JBHOKEHUS
MIPOBOJIHUKA,
€ro JJIMHBI U
MOAYJIs
BEKTOpa
Mar"HuTHOM
WHIYKLNY;

® HAOJIIOAATh U
00001maTh B
npoiiecce
AKCIIEpUMEHTA
JILHOM
JIeATECIIbHOCTH

® IPUMEHSTh
MOJTYYCHHBIC
3HAHUS TIPU
peIeHnn
buznyecKux
3a7a4

® BLIYHUCIIATD
WHIYKTUBHOCT
b KaTYIIKH,
SHEPTUI0
MarHUTHOTO
TTOJIS,
MarHuTHBIN
IMOTOK

bu6mmoreka [JOK
https://resh.edu.ru/
ege.sdamgia.ru/pr

ob_catalog
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Hroro 1o pasneny 27

® IPUMCHSITh
MOJTy4YCHHBIC
3HaHUS MIPH
pelieHnn
buznuecKux
3a1a4
® AHATM3UPOBATH
0COOEHHOCTHU
MAarHUuTHOTO
I10JISI B
BEILIECTBE
MIPUBOIUTH
IPUMEPBI
HCIIOJIb30BaHUS
(dheppoMarueTus
Ma B
TEXHUYECKUX
YCTPOMCTBAX

I[eﬂTe.]ILHOCTb yuuTead € y‘léTOM yqeﬁnoifl NnporpaMMsbl BOCIIUTAHUSA

YCTAQHOBJICHHE JIOBEPUTENIBHBIX OTHOIICHUM MEXAYy Y4YUTeleM U €ro YydeHUKami,
CHOCOOCTBYIOUIMX ITO3UTUBHOMY BOCHPUATHIO YYalIUMUCA TpeOOBaHMH M IPOCHO
yUuTeNs, TPUBICUCHUIO WX BHUMAaHHA K O0OCYXKJZaeMoil Ha ypoke HWH(OpMaLuH,
AKTUBU3AIMH WX TTO3HABATEILHON JIESITETbHOCTH;

noOyX/IeHUE IIKOJBHUKOB COOJIOAATh Ha YpOKE OOLIEHPUHATHIE HOPMBI MOBEIEHHUS,
npaBWia OOLIEHHA €O CTapuMMH (YYUTEISIMM) M CBEPCTHUKAMHU (IIKOJIBHUKAMHU),
NPUHIUITB Y9eOHOH TUCIUILIMHBI M CAMOOPTaHU3aIIH;

UHUIMMPOBAHUE U TMOJCpPKKA HCCIEI0BATEIbCKOW JIEATEIIbHOCTH IIKOJBbHUKOB B
paMKax peanu3aluy UMH WHAWBUIYAIbHBIX U IPYIIOBBIX HCCIEI0BATENbCKUX MPOEKTOB,
YTO JIACT MIKOJBHUKAM BO3MOXKHOCTH NMPUOOPECTH HABBIK CaMOCTOSTEIBHOTO PEIICHHS
TEOPETUYECKON MpOoOIeMbl, HaBBIK F'€HEPUPOBaHUS U 0(OpMIIEHHUSI COOCTBEHHBIX HJIEH,
HaBBIK YBXKUTEIFHOTO OTHOIIEHUS K YY>KUM HJEsIM, OPOPMIIEHHBIM B paboTax Jpyrux
UCClieloBaTeieid,  HABBIK  IYOJUYHOTO  BBICTYIUIGHHS  TIeped  ayAUTOpHEH,
apryMEHTHPOBAHUS M OTCTaUBaHMs CBOECH TOUKH 3PEHUS,

peaT30BBIBATh BOCIUTATEIBHBIE BO3MOXXHOCTH B PAa3JIMYHBIX BHIAX JEATEIHLHOCTH
0o0yJaromuxcsi Ha OCHOBE BOCHPHUATHS DIIEMEHTOB JCHCTBUTEIBHOCTH: W3YyYeHUE
yCcTpoicTBa MPUOOPOB MO MOEIISAM U YePTEKaAM;

(dbopMHpOBaTh y 00YUAIOIIMXCS TPAXKITAHCKON MO3UIIAH, CIIOCOOHOCTH K TPYAY ¥ KU3HU B
YCIIOBHSX COBPEMEHHOT'O MHPA;

UHUIMMPOBATh U TOJIEPKUBATh HCCIEIOBATEIbCKYIO AEATENIbHOCTh O0yJaroImuxcs B
paMKax pealn3alnyuy UMH WHAWBUIYAIBHBIX W TPYIIIOBBIX HCCIIEOBATEIECKAX MMPOEKTOB,
YTO JacT OOYYAIOMIMMCS BO3MOXXHOCTh MPHOOPECTH HABBIK ITYOJUYHOTO BBICTYILICHHS
nepes ayIuTopruel, apryMeHTHPOBAHUS U OTCTAMBAHUS CBOCH TOUKH 3PEHHSL.

Paznen 2. KOJIEBAHUSA 1 BOJTHbBI

2.1

MexaHn4eck 10 ® OOBSCHAITH bubmuoreka [JOK




ne
KoJIeOaHus

mporecc
KoJIeOaHMI
MasiITHHKA,

e HaOJIIOATh U
AHATM3UPOBATH
pa3HbIC BH/IBI
MEXaHUYECKHX
KOJIeOaHMIi;

® AHATM3UPOBATH
porecc
KoJIeOaHus
PYKHUHHOTO
MasITHHKA C
TOYKH 3PCHUS
COXpaHCHHUS U
MIPEBPAICHHSI
SHEPIUH;

® CPaBHUBATh
CBOOOIHEBIC U
BBIHYKJICHHBIC
KoJieOaHusI 10
ux
XapaKTePUCTHUK
aMm

® IPUMEHSITh
MOJTy4YEHHBIE
3HAHUS IS
pelieHus
3a1a4

© O0BSCHSTH
TIPUHITATT
JIEUCTBUS
reHeparopa
MIEPEMEHHOTO
TOKa

® OIIEHUBATh
OTEepH
AIEKTPOIHEPTH
U B JTUHHASIX
ANIeKTponepeaa
yu

® BEIYHCIIATE
JIEUCTBYIOLLIEE
3HAUYCHUE
CHJIBI TOKA U

https://resh.edu.ru/

https://phys-
ege.sdamgia.ru/pr

ob_catalog
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2.2

OnexTpoMars
WTHBIE
KoJie0aHus

18

HANPSDKECHUS,
€MKOCTHOE,
WHIYKTHBHOE
COIPOTHBIICHU
i
yCTaHABJIUBATh

MEXIPEIMETHBI
€ CBsI3U (U3HUKHU
M MaTEMAaTHKH
MIPH pEIICHUN
rpaguIecKux
3a7a4

® OOBICHATD
IIPOIIECCHI
KOJIEOMHMI
AIIEKTPUYCCKOT
0 3apsi/ia, CHJIBI
TOKa,
HATPSDKCHUS;

® HAOJIFO1ATh U
aHAITM3UPOBATH
pa3HbIC BHIBI
AJIEKTPOMAarHu
THBIX
Koaebanuii;

® AHAJIM3UPOBATH
MIPOIIECCHI B
KoJIe0aTeIbHO
M KOHTYpe

© O0BSICHATH
TPUHITAT
JEHUCTBUSA
re’eparopa
MIEPEMEHHOTO
TOKa

® OIIEHUBATh
oTepu
AIIEKTPOIHEPTH
U B JIMHUAX
aJIEKTpoTIepeaa
qy

® BEIYUCIIATE
JICUCTBYIOIIIEE
3HAYEHUE
CHJIBI TOKA H
HaIPSDKCHUS,

bu6mmoreka [IOK
https://resh.edu.ru/

https://phys-
ege.sdamgia.ru/pr

ob_catalog
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2.3

MexaHu4deck
ne u
3JIEKTPOMArH
UTHBIC BOJIHBI

eMKOCTHOE,
WHIYKTHBHOE
COIIPOTHBIICHU
s

® yCTaHABIIMBATh
MEXITPEIMETH
bIC CBSI3U
bU3uKH U
MaTeMaTHKU
IIPU PELICHUN
rpadu4ecKux
3a1a4

e llcciienoBath
yCIIOBHUS
BO3HUKHOBEH
Us ynpyrou
BOJIHBI;
BO3HUKHOBEH
ue u
pacnpocTpaHe
HUe
MOTIEPEYHBIX
u
IIPOJOJIBHBIX
BOJIH,
OTpakKeHHE
BOJIH OT
MPENATCTBUN

® CpaBHUBATh
MOTepeYHbIE U
MIPOJOJIbHBIE
BOJIHBI;

e pemarhb
3a/la4M Ha
orpezeneHne
XapaKTepUCTH
K
MEXaHUUYECKU
X BOJIH

® OOBACHATH
SIBIICHUE
nHTepdepeHIy
uw,
TU(ppaKkIuy 1
JUCTIEPCUN

bu6nmoreka [JOK
https://resh.edu.ru/
ege.sdamgia.ru/pr

ob_catalog
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2.4

OnrTuka

24

CBCTa

© 3HaKOMUThCS
c
nrudpaKkIMOHH
Ol pELIeTKON
KakK
ONTUYECKUM
puOOpPOM | C
ee IOMOIIBI0
HU3MEPHUTH
JUTHHY
CBETOBOM
BOJIHEIL;

e HAOIIOAATE U
o0oO1are B
mporecce
AKCIICPUMEHTA
JIBHOM
NeITEIbHOCTH

® IPUMECHSTh
MOJIY9CHHBIC
3HAHUS K
pEIICHUIO
3a1a4

® YCTaHABJINBAT
b
MEXIPEIMETH
BIC CBSI3H
¢buzuku u
MaTeMaTUKU
TIPH pEIICHUN
rpaduyecKkux
3a71a4

® OOBACHATH
MPSAMOJIMHENH
oe
pacrpocTpane
HHE CBETa C
TOYKH 3pEHUS
BOJHOBOH
TEOPHH;

e Ha0JIFO1aTh
MPETOMJIEHUE
H TIOJTHOE
BHYTpEHHEE
OTpaXKEHUE
CBETAa;

bu6mmorexa [IOK
https://resh.edu.ru/
https://phys-
ege.sdamgia.ru/pr

ob_catalog
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® 00BICHSITE
0COOEHHOCTHU
MIPOXOKICHUS
CBeTa uepe3
TpaHuUIly
pasnena cpex;

® CpaBHUBATH
SIBJICHUS
OTpaKECHUS
CBETa U
MOJIHOTO
BHYTPEHHETO
OTpaKCHHUSI

® Ha0Ir01aTh U
000011aTe B
rporiecce

® DKCIIEPUMEHTA
JIBHOM
IEeITEIbHOCTH

® IPUMEHSTH
MOJIy4eHHBIE
3HAHHUA K
PEIICHUIO
3a7a4

® yCTaHABIMBAT
b MEX-
MPEeIMETHBIC
CBSI3M (pU3UKHU
M MaTeMaTHKHA
TIPH pEIICHUN
3a1a4

Hroro no paszneny 60

JleAITeJIbHOCTD YUHTeEJIsI € Y4€TOM y4eOHO# MporpaMMbl BOCIIUTAHUS

no0yx/aTh 00y4aromuxcs coOM0AaTh HAa ypOKe NMPUHLIMIIEI Y4eOHOM AMCUUIUIMHBI U
caMOOpraHu3aluu;

OpraHu30BBIBaTh pabOTy C COIMAIbHO 3HAUYMMOW uH(popMmamnmen: o0CyXIaTh,
BBICKA3bIBaTh MHEHHUE;

OPUMEHATh Ha YpPOKE MHTEPAaKTUBHBIE (OPMBI PabOTHI C OO0YYaIOIIUMHUCS: TPYHIIOBas
pabota winm paboTa B Mapax, KOTOpble y4aT oOOy4yarolMXcs KOMaHIHOW pabore H
B3aMMOJIEUCTBHIO C JIPYTMMHU 00y4aroIIMMHUCH;

UHUIMMPOBATh U TOJIEPKUBATh HCCIEIOBATEIbCKYIO AEATENIbHOCTh O0yJaroImuxcs B
paMKax peanu3aly UMHA WHIUBUAYAJIBHBIX U IPYNIOBBIX UCCIIEI0BATENBCKUX IIPOEKTOB,
YTO JacT 00y4YaloUIMMCs BO3MOXHOCTh MPHOOPECTH HABBIK YBAKUTEIBHOTO OTHOIICHHS
K 9y>KUM HziesiM, 0QOpPMIIEHHBIM B pab0Tax APYrUX MCCIel0BaTeNe;

UCIIOJIb30BaTh BOCIUTATENIbHBIE BO3MOXHOCTH COJIEPKaHHMs Y4eOHOTO IpenMeTa yepes




3.1

Wroro no pazneny 4

N3nyuenus u
CHEKTPBI U3ITy4eHUS

no00p COOTBETCTBYIOIIUX TEKCTOB Ui YTCHHS, 3a7ad JUIs PEHICHHs, MPOOIECMHBIX
CUTyalui ass o0CyKJIeHUS B Kiacce;

NPUMEHSTh Ha YPOKE MHTEPAKTUBHEIC (POPMBI pabOTHI ¢ OOYUAIOIIMMICS: BKIIOYCHHEC B
YPOK WrPOBBIX TMPOLEAYP, KOTOPBIC CIIOCOOCTBYIOT HAJTKWBAHUIO TO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOILICHHUH B KJIaccCe;

YUUTBIBATh KYJIBTYpHBIC pa3inyus 00y4aromuXxcs, IOJIOBO3PACTHBIC U WHAWBUyaIbHbIC
0COOEHHOCTH.

‘ Paznea 3. U3JIYUEHUE U CIIEKTPbI

XapaxkTepr3oBa
Th JTUATNIA30HbI
JUITMH BOJIH
(vactor)
CHEKTpa
AJIEKTPOMArHuT
HBIX BOJIH;
Ha3bIBATh
OCHOBHBIE
HMCTOYHHUKHU

COOTBETCTBYIO
IMX
JIHATIa30HOB
JUTHH BOJIH
(vacTor);
NPECTaBIISITh
JIOKJTaJIbI,
COOOIIEeHUS,
Npe3EHTALU

I[eﬂTeJ'leOCTL yuuTead € y‘-léTOM y‘leﬁHOﬁ NnporpaMmMbl BOCIIUTAHUSA

4.1

MPUBJICYCHHE BHUMAHUS IIKOJIHHUKOB K IEHHOCTHOMY aCIEKTYy M3y4aeMBbIX Ha ypoKax
SBIICEHUHM, OpraHu3alus MX padoThl C MOJIydaeMOl Ha ypOKe COIMAIbHO 3HAYUMOMN
uH(popMalell — UHULMUPOBAHUE €€ OOCYXKICHHS, BBICKA3bIBAHUS YUYALTUMUCS CBOETO
MHCHUA 11O €€ ITOBOAY, BI)Ipa6OTKI/I CBOEro K HeH OTHOIICHUA,

UCIIONIb30BaHUE BOCIUTATEIBHBIX BO3MOXHOCTEH cojAepkaHUs y4eOHOro mpeaMeTa
gyepe3 JEMOHCTPAIMIO JIETSM TMPUMEPOB OTBETCTBEHHOTO, TPA)IaHCKOTO IOBEICHMUS,
MIPOSIBJIICHUST YEJIOBEKOIIOOMST M JOOPOCEPACYHOCTH, Yepe3 MoaA00p COOTBETCTBYIOIIMX
TEKCTOB JJISl YTEHHUS, 33Ja4 IS PeUIeHUs, TPOOJIEMHBIX CUTYyalluid JUisi OOCYXKICHUS B
KJacce.

Paszea 4. OCHOBBI CIIEIIMAJIBHON TEOPUHA
OTHOCHUTEJBHOCTH

e OOBACHATH

CYILIHOCTh
OCHOBBI bubmuorexa [JOK

CTO 5 CHefHabHON https://resh.edu.ru/

Teopuu
OTHOCHUTEIIBH



https://resh.edu.ru/

OCTH
OUHIITEIHA,
MOCTYJIAThI
TEOPUH
OTHOCHUTEJIbH
OCTH

® aHaJIU3UpoBaAT

b
3aBUCUMOCTh
SHEPTUU Teja
OT CKOPOCTHU

® IIPUMCHATH

MIOJTyYCHHBIC

3HAHUS K

PELICHUIO

3amaq
yCTaHaBJIMBATh
MEX-
NpeAMETHBIC
CBSI3U (PU3UKHU U
MaTeMaTuKu
MIPH PELICHUN
3ama4y

Hroro no paszueny

5

JeATeJIbHOCTD YYHUTEJISI ¢ y4¢TOM y4eOHOM NMPorpaMmMbl BOCIIHTAHUS
NPUBJIEYCHHE BHUMAHUS IIKOJIHHUKOB K LIEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax

HBHGHHﬁ, opraHu3anuvs HX pa6OTBI C HOJ'Iy‘IElCMOfI Ha YpPOKE€ COIHAIIBHO 3HAYUMOM
HH(I)OpM&HHGI’I — HWHUIHUHUPOBAHUC €C O6CY)K)1€HI/I$[, BBICKA3bIBAHUA YUAIIUMUCA CBOCTO
MHCHUS 11O €€ ITOBOAY, BLIpa6OTKI/I CBOErO0 K HeH OTHOIICHMUA,

HCIIOJIF30BaHNE BOCIHUTATCIIFHBIX BO3MOXKHOCTEH COACPIKAaHUSA yT~IG6H01"0 npeamMeTa

4yepe3 JEMOHCTPAIMIO JETSAM MPHUMEPOB OTBETCTBEHHOI'O, I'PaXKIAHCKOTO IOBEICHUS,
NPOSIBIICHUST YEJIOBEKOIIOOMS M J00pOCEepIeUYHOCTH, Yepe3 MOAOOpP COOTBETCTBYIOIINX
TEKCTOB JIJI1 YTCHUS, 33Jau JUIS PEUICHUs, MPOOJIEMHBIX CUTYalMi sl 0OOCYXICHUS B

KJ1acce.
Pa3nen 5. KBAHTOBASI ®PU3UKA
e Gopmynupos
arb
KBaHTOBYIO
bubmuorexa [JOK
THIOTE3Y
EI;’(I)’_HYCKYM s https://resh.edu.ru/
5.1 N 16 https://phys-
BOJIHOBOH e HaOmronare ege.sdamaia.ru/pr
JTyaJInu3M dboTornexkTpu ob_catalog
YyecKUui
ahdexr;

3aKOHBI
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dororddekra

o OOBACHATH
3aKOHBI
dororddekra

® PacCUYHTHIBATH
MaKCUMAaJIbHY
10
KHHETHYECKY
0 SHEPTHIO
3IIEKTPOHOB
npu
dororddekre

® [IpUBOIUTH
IO0Ka3aTeIIbCT
Ba HAJIUYHUA Y
CBETa
KOPIIYCKYJISIp
HO-BOJIHOBOT'O
Jyann3Ma
CBOICTB;

® aHaIM3UPOBAT
b OIIBIT MO
T pakuuu
OTIEITbHBIX
($hoTOHOB

® [IPUMCHATH

MOJTyYEHHBIC
3HAHUSA K
PELICHHIO
3amad

5.2

duzuka
aToMa

e OOcyxmarth

pe3ynbTar
OTIBITA
Pesepdopna,
buzdecKuit
CMBICTT
Teopuu bopa;

¢ IIPUMCHATH

MOJTyYCHHBIC
3HaHUS [IPU
peueHuu
(bU3UIECKUX
3a1a4

bu6mmorexa [IOK
https://resh.edu.ru/
https://phys-
ege.sdamgia.ru/pr

ob_catalog
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5.3

dusnka
aTOMHOT'O
spa u
3JIEMEHTapH
bIX 4aCTUL

19

® O0BSICHATD
MIPUHITATT
JCUCTBUS
nasepa;

e HalIronaTh
U3JIyYCHHUE
Ja3epa u ero
BO3ACHCTBHE
Ha BEIIECTBO

e Onpenensrtb
3apsI0BOE U
MaccoBOE€
YHCIIO
aTOMHOI'O
szipa 1o
TabIHIIe
MenneneeBa

® BLIYUCIATH
SHEPTUIO
CBSI3U
HYKJIOHOB B
SIpe U
SHEPTHUIO,
BBIICIISIFOLTY
10Cs TIpH
STIEPHBIX
peaKkIusx,

® BLISIBIIATD
MPUYUHBI
€CTECTBEHHOM
PaIOaKTUBH
OCTH

® CpaBHHUBATH
AKTUBHOCTH
Pa3ITUYHBIX
BEIISCTB

® aHAM3UPOBAT
b IPOOJIEMBI
AIEPHOMN
0e30macHOCTH
ADC;

® OIMCHIBATH
YCTPOMCTBO U
MIPUHITATT

bu6mmoreka [IOK
https://resh.edu.ru/

https://phys-
ege.sdamgia.ru/pr

ob_catalog
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JIehcTBHS
ADC

® OIICHUBATH
MEPCIICKTUBBI
pa3BUTHSA
TEPMOSIZICPHO
|
SHEPTeTUKH;

® 00OBSCHATH
BO3MOXXHOCTH
HCIIOJIb30BaH
ust
paJlMOaKTUBH
oro
U3ITy4eHUS B
HAyYHBIX
HCCIICIOBAHU
SIX M Ha
MPaKTHUKE

e KaccupuIup
0BaTh
AJIEeMEHTaPHBI
€ YaCTHUIIbI Ha
bepMHOHBI U
0030HBI,
YaCTHIIBI U
AHTUYACTHIIBI

e KaccupuIup
OBaTh
AJIEMEHTaPHBI
€ YaCTHIIBI Ha
YaCTHIIBI,
Y4aCTBYIOIIHE
B CHJILHOM
B3aMMO/ICUCTB
WU U HE
YYaCTBYIOIIHE
B HEM

Hroro 1o pasneny 40

JleATeJIbHOCTD YUHTeEJIsI € Y4€TOM y4eOHOMH MporpaMmMbl BOCIIUTAHUS
e MOJIENIMPOBaTh Ha YpPOKE CHUTyallud A BBIOOpA TMOCTYNKa OOyYaromMMHCS (TEKCTHI,

uHporpaduka, BUJIEO U JIp.);

®  C03/1aBaTh JIOBEPUTEIHHBIN IICUXOJIOTMUYECKIIA KITMMAT B KJIACCE BO BPEMS YPOKa;

® TIPUMEHATH HA YPOKE MHTEPAKTHUBHBIE (JOPMBI pabOTHI C OOYUAIONIMMUCS: BKIIIOYECHUE B
YPOK HWIPOBBIX HpOLEAYpP, KOTOpBIE CIIOCOOCTBYIOT HATAXHBAHUIO ITO3UTHBHBIX




6.1

MEXJINYHOCTHBIX OTHOIIICHUN B KJI1acce,

VICIIOJIb30BAaTh BOCIIMTATEJIbHBIE BOSMOYKHOCTH COAEPXKAHHS y4eOHOro NpeaMera uyepes
JICMOHCTPAIIMIO 00YYaIOIIMMCS IPUMEPOB OTBETCTBEHHOT'O, TPAXIAHCKOTO IOBEICHUS,
IPOSIBJIICHUE YEIIOBEKOTIOOMS U 100pOCEpIeUHOCTH;

IPUMEHSATh Ha YPOKE MHTEPAKTHBHBIC (POPMBI PabOTHI ¢ OOYYAIOIIUMUCS: AMCKYCCUH,
KOTOpbIC  JIAIOT  OOyYalOUIMMCS ~ BO3MOXKHOCTH ~ IPUOOPECTH  OMBIT  BEJICHHS
KOHCTPYKTHBHOT'O JIHAJIOTA.

Pa3nen 6. 9JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHN
e lcnonw3oBar
b MHTEpHET
JUTSI TIOUCKA

M300paKeHUMA
aACTPOHOMHUYE
CKUX
CTPYKTYD;

® BECTH JIUAJIOT,
BBICITYIIIMBATh
OTIOHEHTA,
y4acTBOBaTh
B JMICKYCCUU

e KaccupUIIUp
OBaTh
TIePHUOIBI
IBOJTIOIINH

OIIEMEHTHI Bcenennoit

aCTPOHOMHUU 12 ® [IPUMEHSITh
u dbyHIaMeHTan

acTpo(U3HUKH BHBIC 3aKOHBI
(INIEIINB
00BIACHEHUIO
TIPUPOJIBI
KOCMUYECKHUX
00BEKTOB U
SIBJICHUMN

® aHAITM3UPOBAT
b YCTIOBHSI
BO3HHKHOBEH
Ul )KU3HU;

® CpPaBHHBATH
yCIIOBUS HA
pa3IUYHBIX
IJIaHETaX,
JIeTaTh
BBIBOJIBI O




BO3MOXKHOCTHU
3apOXKIACHUS
JKM3HHU Ha
Apyrux
IUIaHeTax

® BBICTYHATh C
JOKIagaMH 1
MPE3CHTAIHS
MH
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JeITeJIbHOCTD YYHTEJIS ¢ Y4€TOM y4eOHOMH MporpaMMbl BOCIIUTAHUS

7.1

OPUMEHATh Ha YPOKE MHTEpaKTUBHBIE (OPMBI pabOThl ¢ OOydaroLUMHCS: ydeOHbIE
JIVICKYCCHH, BUKTOPUHBI, yU€OHBIE TPOEKTHI;

UHHULMUPOBATh U TMOJJIEPKUBATh HCCIEI0OBATEIbCKYIO AEATENbHOCTh O0yJaroIuxcs B
paMKax pealu3aluy UMU UHAWBUAYaAJIBHBIX U IPYNIIOBBIX UCCIIEI0BATEILCKUX TPOEKTOB,
YTO acT 00YyYaroUIMMCs BO3MOXXHOCTh NMPHOOPECTH HABBIK YBAKUTEIHHOTO OTHOIICHHS
K 9y>KUM HiesiM, 0(OPMIIEHHBIM B paboTax APYruX MCCIeI0BaTENeH;

IPOEKTHPOBATh CHUTYyallUH M COOBITUS, pa3BUBAIOIIME KYJIbTYpPY IMEpPEXKUBAHUN U
LHCHHOCTHBIC OpUCHTAINN 06yqa}om1/1xcs{;

aKLEHTUPOBAaTh BHHUMAaHUE OOY4YaIOUIMXCS Ha HPAaBCTBEHHBIX NpoOJeMax, CBA3aHHBIX C
HaY4YHBIMH OTKPBITHUSMH, U3YYEHHBIMU Ha YPOKE;

YUYUTBIBATE KYJIbBTYPHBIC pasiinyiusd 06yqafom;1/1xca, IMOJIOBO3PACTHBIC 1 MHAWBHUYAJIbHBIC
0COOEHHOCTH,

dbopMHUpPOBaTH Y 00YYAIOIIUXCS TPAKIAHCKON TTO3UIINH, CTIOCOOHOCTH K TPYAY U KU3HU B
YCIIOBUSX COBPEMEHHOT'O MUPA.

‘ Paznen 7. PUBSHUYECKUM TIPAKTUKYM
® YMeTh
MIPOBOIUTH
WCCIICIOBaHUS
¢ 0000111aTh B
rporecce
IKCIIEPUMEHTA
JLHOU
JEeSTeIbHOCTH
6 6 MOJTyYEHHBIE
(akThI

duznueckuii
MPaKTUKYM

® IPUMEHSTh
IIOJIy4YE€HHBIE
3HAHUS JUIS
IIPOBEJICHUS
JKCIIEPUMEHTO
B

® yMETh




Hroro no pazueny 6

aHAIM3UPOBAT
b TIOJIYYCHHBIC
IKCIIEPUMEHTA
JBHBIM TTyTeM

JaHHEIE

JesiTeJIbHOCTD YUYMTEJISl C Y4€TOM y4eOHOil mMporpaMMbl BOCTIMTAHMS

[IpUBJIEKaTh BHUMaHHE OOYy4arolMXCs K LIEHHOCTHOMY acIEKTy M3y4aeMbIX Ha YpOKe
SIBJICHUU, IOHSATUH, TPUEMOB;

OpPraHu30BBIBaTH IIE()CTBO MOTHBUPOBAHHBIX OOYYAIOUIMXCS HAJA WX HEYCIEBAIOIIMMU
OJIHOKJIaCCHMKaMH,  Jalolliue  OOy4arouMMmcs  COLMAJbHO  3HAYUMBIM  OIBIT
COTPYJIHUYECTBA U B3aUMHOMN IIOMOIIIY;

OpraHu30BaTh IPyNIOBbIE GOPMbI YUEOHOU NEATEINBHOCTH;

OpPraHU30BBIBATH MHANBHUIYAIbHYIO YU€OHYIO NESTEIbHOCTD;

pealM30BbIBaTh Ha YpPOKaX MOTUBUPYIOIIUN MOTEHIMAT IOMOpa, pa3psKaTh
HANPSDKEHHYIO 0OCTaHOBKY B KJIacce;

MOJICIIMPOBATh HAa YPOKE CHTyallMH JUIsl BBIOOpA MOCTYNKA OOYYarOUMMHCS (TEKCTHI,
uHporpaduka, BUIEO U JIp).

‘ Paznen 8. OBOBIIAIOIIEE IOBTOPEHUE

e AnHanu3upoBa bubnuorex [JOK
Th https://phys-
Cucremarusa MOMYHCHHbIC (e)ge lsgtznqgla. ruler
s 1 3HAHUSA
000011eH1e ® MPUMEHSTH
MIPEeIMETHOTO TEOPETUIECK
COACpKaHusA Y€ 3HaHUs K
U OTIbITa pelIeHHIo
8.1 ﬁeﬂTenLHOCT 12 saay
Hiﬁ)I/IO6p€TéHH ® yCTaHaBIIMBA
Oro MpH Th
W3YYCHHUH MEXIpeaMeT
Kypca HBIE CBS3U
¢uzuxm 10 — bu3mKE 7
I xnaccos MaTeMaTHKHU
IIPH PEIICHUN
3amad
Hroro 1o pasneny 12

JleATeJIbHOCTD YUHTeJIsl € Y4€TOM y4eOHO# MporpaMmMbl BOCIIUTAHUS

yYCTAQHABJIMBATh JIOBEPUTENIbHbIE OTHOLICHUS MEXAYy Yy4duTeJdeM M oOydaroluMucs,
CIOCOOCTBYIOIIMX IMO3UTUBHOMY BOCIPHUATHIO YydYalllUMHUCA TpeOoBaHUM U TPOCHO
YUUTENS;

OpPraHu30BBIBaThH I1€()CTBO MOTHBHPOBAHHBIX OOYYAIOUIMXCS HaJ WX HEYCIEBAIOIIMMU
OJTHOKJIACCHUKAMH,  Jalole  OOYyYalomUMCs  COIHUAIbHO  3HAYUMBIA  OIBIT
COTPYAHMUYECTBA U B3aMMHOM ITOMOIIH;
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® OpraHu30BaTh rPyIIOBbIE GOPMBI YUEOHOH JACSITCIHHOCTH;

® OpraHM30BBIBATH MHIUBUAYAIBHYIO YUCOHYIO I€ATEIBHOCTD;

® peaNM30BBIBATH HA YypPOKaX MOTUBHUPYIOIIMK TOTCHIMAN IOMOpa, pa3psoKaTh
HaIpSHKCHHYI0 00CTAaHOBKY B KJIacce.
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