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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKEe HAa YpOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBarenbHOl mporpammsbl, npeactaBieHHbix B @I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U Konuenuuu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ~ @enepanuy,  pealu3yOIMX  OCHOBHbIE  00pa30oBaTElIbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCJIE0BATEIbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y49eOHOTO TIpeaMeTa C y4ETOM MEXKMPEIMETHBIX W BHYTPHUIIPEIAMETHBIX CBSI3CH,
JOTUKK y4eOHOro Tpolecca, BO3PACTHBIX OCOOEHHOCTEH OOyYarOIIMXCs.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKAHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca (u3uku yriayOJEHHOTO YPOBHS IMO3BOJIAET pPEaTn30BaTh
3a/1ayu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHE YCIOBUM IS
MPOSIBJICHUSI CBOUX MHTEIUICKTYAJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
OOy4JarommMMcsi, KOTOpble HEOOXOMUMBI IS MPOJOJKEHHs 0o0pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO pa3IMYHBIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B mnporpamme 1o (Qusnke ONpEnensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (PM3MKH Ha YPOBHE CPEIHETO OOIEero o0pa3oBaHus: JIMYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOW il pa3padOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroINXCs, OCBOMBIIHMX
nporpaMMmy 10 (U3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YpOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOIXO.

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUJJAHUPYEMbIE PE3YNbTaThl OCBOEHHUS Kypca (PU3UKHU Ha yriayOJEHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO TO/1aM O0YUYEHUS;
e cojepkaHue yaeOHOTo mpenmera « Ou3nKay 1mo rojgaM oOydeHwus.

[Iporpamma 1o (Qu3MKEe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
UCITIOJIb30BaHA YUYUTEISAMU (DU3UKHU JUIsI COCTABIICHUS CBOUX pabOYMX MPOrpaMM.

[TporpamMma mo ¢u3MKe HE CKOBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
MPEIOCTABISACT BO3MOXHOCTH JIJISl peaju3ali  Pa3IUIHBIX METOJIUYECKHUX
MOJXO/IOB K TMpErnojaBaHnio (U3UKU HA YIIIYOJIEHHOM YPOBHE TPH YCIOBUU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yIOIInii
JUTSl €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHEeHHEe (U3NYECKUX 3HAHWM OMPEIENUIO XapakTep W OypHOE pas3BHUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocs, B (opMUpOBaHHE YMEHUN MPUMEHSATH HAyYHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHM C HEM KypC SBIIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0benMHEH BOKpPYr (¢u3nyeckux Teopuil. BenymuM B Kypce sBisercs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapusayuu. BEE peannsanys NPeaIosaracT HCIOJIb30BAHKE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOLIeCTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKECHUN H3YYEHHBIX TEOpUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs MTPOTPaMMbI TT0 (PU3UKE JOJDKHO OBITH MMOCTPOCHO HA
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYyIOIIero Qaxkropa ydeOHoro mnpouecca. s yriayOnaéHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuyd (QHU3MYECKOro TpakTukymMa. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus pazzgena (temsl). IIpu sTom moa pabortamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paToOpHBIX paboOT W MpakTUKyMa MpeIcTaBlIeHa €IUHBIM TepeuHeM. Bribop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacd€THBIX 3a7a4 MPUOPUTETOM SBIISIIOTCS 3aJa4dl C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeAcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (U3MKH YIrIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyJOBaHUE I BBIMOJHEHHUS YKa3aHHBIX B MpOrpaMMe II0
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpaMme 1o (U3UKE KIIIOYEBBIX JIEMOHCTpALMK st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB M OOECIEUMBAETCA B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpATOPUIA.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUE WHTEpPECAa U CTPEMJICHHUS OOYYaIOIMMXCS K HAYYHOMY
W3YYCHUIO TIPUPOBI, PA3BUTUE MX WHTEIUICKTYATbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHEC TIPCACTABICHHA O HAYYHOM METOJIC TIO3HAHUSA W
(bOopMHpOBaHHE MCCIICIOBATEIBLCKOIO OTHOIICHUS K OKPYKAFOIIUM
SIBJICHUSM

dbopMHpOBaHUE HAYYHOTO MHUPOBO33PCHHUS KAaK PE3yNbTaTa H3yYCHHUSI
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;
dbopMupoBaHUE YMEHUM OOBSICHATH SBJICHUS C HCIOJB30BAHUEM
bU3MYeCKUX 3HAHUH M HAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TIPEACTABICHUNA O PO (DU3HMKHU JUIST PA3BUTUS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE TMPEJCTABICHUN O BO3MOXKHBIX cdepax  Oymymiei
npodeCCUOHAIBHOM  JIEATCIBHOCTH,  CBS3aHHBIX C  (DHU3HUKOMH,
MOITOTOBKA K JaTbHEHIIIEMy 00YUYEHHUIO B 9TOM HaIPaBJICHHH.

JlocTrkeHne 3TUX Lened 00ecreynBacTCsl pEICHHEM CIENYIOIMX 3a7ad B
npouecce U3y4eHus Kypca GU3MKU Ha YPOBHE CPEIHET0 0011Iero o0pa3oBaHus:

NpUOOPETEHUE  CUCTEMBl  3HaHUKW 00 00X  (PU3HYECKUX
3aKOHOMEPHOCTSAX,  3aKOHaX, TEOpHSX, BKJIIOYas  MEXaHUKY,
MOJIEKYJIIPHYIO (DU3UKY, DJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY H
AIIEMEHTBI aCTPOPU3UKH;

dbopMupoBaHUE YMEHHUM TMPUMEHATH TCOPETHYECCKUE 3HAHUSA JUIS
oObsSICHEHUS (HU3NYECKUX SIBJICHUW B TPUPOJEC W IS TNPUHITHSL
MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMW KU3HU;

OCBOEHHE CIIOCOOOB pEIICHUs] Pa3JIMUHBIX 3a7a4 C SBHO 3aJaHHOMN
dbuznyeckoil MOJEIbI0, 3a/1a4, MOAPA3yMEBAIOIIUX CAMOCTOSITEIHLHOE
co3nanue (pU3UIECKONM MO, aJeKBAaTHOM YCIOBHSAM 3aJiauyd, B TOM
YHCIIe 3a]1a4 HHKEHEPHOI0 XapaKTepa;

MOHMMaHUE (PU3NYECKUX OCHOB M MPHUHIUIIOB JIEUCTBUS TEXHUYECKUX
YCTPOMCTB M  TEXHOJOTMYECKHX TIPOIIECCOB, HUX BIMUSHUS Ha
OKPYXKaULYI0 CpeNy;

OBJIAQJICHUE  METOJaMH  CaMOCTOSITEJIbHOTO  IUJIAaHUPOBAHUS U
npoBefieHNs (PU3UISCKUX DKCIIEPUMEHTOB, aHalM3a U MHTEPIPETANN
nH(popMalu, onpeieseHus T0CTOBEPHOCTH MOJTYUYEHHOTO pe3yJibTaTa;



e CO3JaHME  yCIOBUM  JUIi  DPa3BUTUA  YMEHMM  IPOEKTHO-
MCCJIEI0BATENBCKOM, TBOPUECKOU EATEIbHOCTH;

e pa3BuTHE HHTEpeca K cdepaM MpoPecCHOHAIBHON AeSTEIHHOCTH,
CBSI3aHHOU ¢ (PU3HUKOM.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOn€éHHBIN YypOBEHb
u3ydeHus: yuyeOHoro npeamera «®Dus3uka» Ha YpOBHE CpEAHEro OOLIEro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TMPOJIOJDKEHHUE
o0pa30oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kimacce — 170 gacoB (5 4acoB B HEIEIIIO).

[Ipennaraemerii B mporpamMmme mo (¢uU3MKEe MepeueHb JadopaTOpHBIX U
MPAKTUYECKUX pabOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpOBeeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB € YYETOM MHIUBHUIYaTbHBIX
0COOEHHOCTEN 00yYarOIUXCSl.

COAEPKAHUE OBYUYEHMUSA
10 KVIACC

Paznen 1. Hay4Hnblii MeTOA MO3HAHUS IPUPOABI.

®duszrka — pyHIaMeHTalIbHAsE HayKa o mpupojae. HayuHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIEI0BaHUS (PU3NYECKUX SIBJICHUH.

DKCHEpUMEHT M TEOpUs B IMpoliecce MOo3HaHWs Npupoasl. HabmroneHue u
HKCIIEPUMEHT B (PU3HUKeE.

CrocoObl m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBbIE W IU(pOBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHocT  W3MepeHuit  (u3myeckux  BenuuunH  (aOcontoTHas U
OTHOCHUTEJIbHAS).

MonenupoBanue (puU3NYECKUX SIBJICHUNA M MPOIECCOB (MaTepuaabHasi TOUYKa,
aOCOJNIIOTHO TBEpAOE TeENo, HjealdbHasl >KUIKOCTh, HJEaJIbHBIA TIa3, TOYECUHBIH
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, TPaHUIbl €r0 MPUMEHUMOCTU. Du3nueckas
TEeopHs.

Ponp m mecto ¢usuku B GOpMHPOBAHUUA COBPEMEHHON HAy4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN IEATEIIBHOCTH JIFOACH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

W3mepenre cuiibl TOKa M HAmpsDKEHWS B LEMU IOCTOSHHOTO TOKa MpH
MOMOILY aHAJOTOBBIX U U(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKoMCTBO ¢ 1udppoBoi tabopatopueit mo dusuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYWH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.



Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBMkKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1auu MEXaHUKHU.

Panuyc-BekTop MarepuarbHOW TOYKH, €r0 MPOEKIMH Ha OCU CHCTEMBI
KoopauHat. Tpaexropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHHE MAaTE€pUaJbHOW TOYKH, MX IMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CrnoxeHue nepeMeleHuil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEpUaIbLHON TOUKH OT BPEMEHHU U UX
rpaduKu.

CBobOonHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHus. J[BHmkeHUe Tena,
OpOIIEHHOrO0 MOJ YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOpPAMHAT, CKOPOCTH M
YCKOPEHUSI MaTepUaIbHON TOUYKU OT BPEMEHU U UX TPAPUKH.

KpuBosmHenHOE  nBMKEHWE. J[BMKEHHWE  MaTepualbHOW  TOYKM IO
OKPYXXHOCTH. YTJIOBas M JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[lenTpocTpeMuTenbHOe (HOPMAJIbHOE), KacaTeIbHOE (TAaHTCHIIMAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIbHON TOUKH.

TexHu4yeckrue yCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBH)KCHUE CHApsANIOB, LEMHbIE, MIECTEpEHYATBIE W PpPEMEHHBIE TIEpEeAayH,
CKOPOCTHBIE TU(DTHI.

Jemoncmpayuu.

Mopenb cucteMbl OTCUETA, WIUTIOCTpAIUsl KUHEMATHUYECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

CriocoObl ucClieI0BaHUs TBUKEHUN.

Nnnroctpanus npeesibHOro Nepexo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUMN C UCTIOI30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3pe:KEHHOM IPOCTPAHCTBE.

HaGnrogenue aBuxkeHUs Tena, OPOIIEHHOIO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hamnpapnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriioBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUN, CKOPOCTEH IBMXKEHHUS OJTHOTO M TOTO XK€
TeJla B PA3HBIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3ydeHre HEpaBHOMEPHOTO ABUMKEHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.



N3mepeHne yCKOpEeHHs MPU MPSAMOIMHEHHOM PaBHOYCKOPEHHOM JIBH>KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IIyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBH>KCHUU.

W3mepenne  ycKOpeHUSI  CBOOOJHOTO nageHuss  (PEKOMEHJI0BaHO
WCITIOJIb30BaHUE IU(GPOBOIA TabOpaTOpUN).

W3ydyenue [ABWKEHHUS Tena, OpoOIIeHHOTO ropu3zoHTanbHO. I[IpoBepka
TUIIOTE3Bl O MPSMOM NPOMOPLUUOHAIBHONW 3aBUCUMOCTH MEKIY JAJIbHOCTBIO
MoJIETa U HAYaJIbHOM CKOPOCTBIO TEA.

W3ydeHne IBHKEHHUS Tella N0 OKPY>KHOCTH C MOCTOSIHHOM IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Mepuojia oOpalleHus KOHMYECKOro MasiTHUKA
OT €ro IapaMeTpoB.

Tema 2. /lunamuxa.

[lepBbii 3akoH HprotoHa. MHeprmaneHble cucTteMmsl oTcyéra. lIpmHIMD
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCU€Ta (OMpeENETIeHUE,
IPUMEDHI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiiuy CuJl.

Bropoii 3akoH HproTOHA 1151 MaTepraibHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHMPHOTO TATOTECHHUS. OKBUBAJICHTHOCTh T'PABUTAIMOHHON W
WHEPTHOWU MAaCCHI.

Cuna tspxkecTd. 3aBUCHMOCTbh YCKOPEHHsI CBOOOJHOTO MaJieHUSI OT BBICOTHI
HAaJl TOBEPXHOCTHIO TIUIAHETHI M OT reorpaduyueckod MHPOTHL. JIBUKEHUE
HEOECHBIX TeJ U UX CYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec tema. Bec tema, nBmXKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Ttpenue. Cuila TPEHHSI CKOJBXKEHUS M Cuja TPEHUs
nokosi. Koadduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU Tela B
KUIKOCTH WM rase, €€ 3aBUCUMMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JABUKEHUS.

Hasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHU4ecKue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: IMOALINITHUKM,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGnrogenue nBUKeHUs TeJl B MHEPIUAIbHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyHLIMIT OTHOCUTEIBLHOCTH.

Kauenune AByX HWIMHAPOB WJIM IIAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCUTEIBHO HEMHEPIUATBHOU CUCTEMBI OTCUETA.



CpaBHEHHE  pABHOJEWCTBYIOIEH  NPHUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B NHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOIIUX B PE3YNIbTATE B3AaUMOICHCTBUSA TE.

N3mepeHne Macc o B3aUMOJICHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npAKMuUKyMm.

N3mepenne paBHOJAEHCTBYIONIEH CUJI TP JBMXKEHUHM OpyCcKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka ruMoOTE3bl O HE3aBUCUMOCTH BpPEMEHU JBIKEHHS Opycka Mo
HAKJIOHHOM IUIOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €r0 MaCCHI.

HccnenoBanne 3aBUCUMOCTU CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3UHOBOM 00pasIie, OT ux aedopMariui.

N3ydyeHnne NBUKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEPE3
NErKuii OJIOK.

N3mepenne kodduimenta TpeHHs MO BETUYMHE YIIIOBOro Koddduimenta
3aBucuMocTd Fpp(N).

HccnenoBanue IBHKEHHSI OpycKa MO HAKIOHHOM IJIOCKOCTU € NEPEMEHHBIM
K03 PUIIMEHTOM TpEHUSI.

N3ydeHune nBMKEHUS IPy3a HA Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomoTHO TBEpAOe Tenmo. [locTymarensHOe W BpalmlaTeIbHOE JIBUKEHUE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTENBHO OCH BpamieHus. [limedo cuibl.
CroxeHune CHil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

VY cioBusl paBHOBECHUS TBEPAOTO TEJIA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOE PAaBHOBECHE.

TexHuyecknue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCH: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

Y cIi10BUSsL paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanue yclIOBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CHJT YIIPYTOCTH.

N3ydeHne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOLIETO TUIOMIAAb OTIOPHI.

Tema 4. 3axonvl coxpaneHus 6 mexaHuxe.



NMnynbc MaTepuanbHOM TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBHUKEHUU LIEHTPa Macc.

VMMnynibC CHITBI M U3BMEHEHNE UMITYJIbCA TEJIA.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKECHHE.

MoMeHT umnysbca MaTepHabHOW TOYKM. lIpencraBieHne o coxXpaHEHHH
MOMEHTA UMITYJIbCAa B IEHTPAJIbHBIX MOJIAX.

Pabora cunbl Ha MajoM M Ha KOHEYHOM IepemelnieHuu. I'padpuueckoe
pecTaBlIeHUE PadOThI CHIIBI.

MoUTHOCTb CHUIIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 W3MEHEHUH
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOUKH.

[loreHnManbHBIE W HENOTEHUMANbHbIE CuUibl. [loTeHnumanpHas >HEprus.
[ToreHuunanbHast 3HEprUs ynpyro jaepopmupoBaHHOW NpykuHbl. [loTeHUManbHas
DHEPrus Tela B OJHOPOJHOM IpaBUTALMOHHOM mose. [loreHmumanpHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIE€ OJHOPOJHOTO Iapa (BHyTpHU U BHeE miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

CBsi3p pabOThl HEMOTEHUHUAIBHBIX CHJI C HW3MEHEHHUEM MEXaHUYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHMSI MEXAaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHymu s MACATBbHOM KUAKOCTH KAaK CJIEACTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU SHEPTUH.

TexHuyeckue yCcTpoMCTBa U TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM MHUCTOJET, TUPOCKON, (UrypHOE KaTaHHE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTruBHOE BHXKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tea MpU COBEPILICHNUU PabOTHI.

B3anmHbIe TNpeBpalieHWs] KUHETHYECKOM WM TMOTEHUHAIBHOW SHEPrui IIpHU
JEWCTBUU HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHue SHEpTruu Mpu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepeHne nMmyiibea Teia o TOpMO3HOMY IMYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENTH 3JCKTPOMOOUIISS U MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccnenoBanre COXpaHEHHs UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUH.



M3mepeHne KHHETUYECKOM YHEPTUH TEJIA 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIIHMAIIBHON 3HEPTUU MPY>KUHBI C paOOTON CHIIBI
TpPEHUSI.

Onpenenenue padbOThl CHIIBI TPEHHS TPHU JIBIDKEHHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MonekyaspHas pu3uKka 1 TEpMOAUHAMMKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnYeckor Tteopuun (MKT), ux
onbiTHOe oOocHOBanue. Juddysus. bpoyHOoBckoe nBHKeHHE. XapakTep
JBW)KCHUSI M B3aMMOJICHCTBUSI YaCTHUI] BeElIeCcTBa. MoJenu CTpOEHHs Ta3oB,
KUIKOCTEH M TBEPABIX TE€N M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX
Mojeneil. Macca u  pasMmepbl Mosekyd (atomoB). KonuyecTBO BeriecTBa.
[TocTosinHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkana
temneparyp Llenscust.

Mopens uaeanbHOro ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHLBI
rasza IBHKYTCSl XaOTHYECKHU U HE B3aNMOJEHUCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBI. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omporneccsl B
UJCabHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BewllecTBa. [ 'paduueckoe
IIPEICTABICHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy [JaBICHUEM UM  CPEIHEW KUHETHYECKOM  SHEprueu
NOCTYNaTEeIbHOTO0 TEMJIOBOTO ABMXKEHHUS MOJIEKYJl MJI€albHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TE€OpUU UACAIbHOTO rasa).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOW dHEPTUEN MMOCTYNATEIbHOIO TETUIOBOTO IBMKEHHUS €€ YaCTULI.

TexHuuecknue yCTpOWCTBA W TEXHOJOTHYECKHE MPOLECCHI: TEPMOMETD,
0apoMeTp, MoTy4eHre HaHOMAaTEPHAJIOB.

Hemoncmpauuu.

Mopenu nBUKEHNs YaCTHL] BEIIECTBA.

Mogens OpOyHOBCKOTO JABUKEHUS.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Jubdy3ust sKuIKOCTEH.

Mogaens onbita IlTepHa.

[IputsxeHre MOJIEKYII.

Mopnenu KpucTauIn4eCKUX PEMIETOK.

Habmronienue 1 ncciaenoBaHue U30MpPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



HccenenoBanne 1mponecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJIO00MEHE MEXITY TOPSYE U XOJIOAHOU BOJOMA.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PEeKOMEHIAOBAHO MCIOJIb30BAHUE
1udpoBoii 1abopaTopun).

N3ydeHne n30X0pHOro mporecca.

N3yyenue n300apHOro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T/]) cucrema. 3amaHuvie BHEUIHUX YCIOBUH IS
TEPMOJMHAMHYECKON CUCTEMBI. BHellHHe 1 BHyTpeHHUE napaMeTphl. [lapameTpsl
TEPMOJAMHAMUYECKON CHUCTEMBI KaK CPEIHHUE 3HAYCHHUsI BEIWYWH, ONMMCBHIBAIOIINX
€€ COCTOSTHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano tepmoauHamuku. (CaMOIpoW3BOJIbHAS — peJlaKcalys
TEPMOJUHAMUYECKON CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mopens wnaeanmpHOro ra3a B TEPMOJMHAMHMKE — CHCTEMAa YpPAaBHEHMI:
ypaBHeHHe MenaeneeBa—KianeipoHa u BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
YcnoBus NPUMEHMMOCTH 3TOM MOJENN: HHA3KAs KOHIEHTpaUus 4acTHUL, BBICOKHE
TEeMIIEpaTyphl. BelpakeHue Uil BHYTPEHHEW DHEPIrUU OJHOATOMHOIO MEaJIbHOIO
rasa.

KBa3ucratnueckue u HeCTaTHIECKUE MTPOLIECCHI.

DneMeHTapHas paboTa B TepMOJUHAMUKe. Beruncienne paboTel o rpaguky
npouecca Ha pV-nuarpamme.

Teronepenaya  kak ~ crmoco0  M3MEHEHWS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KonBekuws,
TEIUIONPOBOHOCTD, U3TyUYCHHUE.

KomnuectBo Ttemnorel. Tenno€éMKoOcTh Tena. YHaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHUWe Maiiepa. YenbHas TEIUIOTa CTrOpPaHUs
tornuBa. Pacu€r KkoauuecTBa TemiaoThl mnpu Teruonepenaude. I[lonstue 00
aauabaTHOM TIpoIiecce.

[lepBblli 3aKOH TepMOAWHAMHKU. BHyTpeHHsAss osHeprus. KoimuectBo
TEIJIOTBI W paboTa Kak  Mepbl  M3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJNHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: Yepes
3aIaHHOE PABHOBECHOE COCTOSIHUE TEPMOJWHAMUYECKOW CHUCTEMBI ITPOXOIUT
eMHCTBEHHAas aguadarta. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOKHO NepeaTh TEIIOTY OT OoJjiee XOJIOAHOro Teja K 6ojiee HarpeToMy 6e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh MpUpOTHBIX MIPOIIECCOB.

[Tpunnumne! aecTBus TernoBbix MamuH. KIT/I.



Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUraTeineil. TemnoBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyecknue yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: XOJOAWIbHUK,
KOHJUIIMOHEp, JU3CNbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJ0B C
MCITOJIP30BAHUEM TEIIJIOBOTO HACOCA, YTHUIIM3ANsS OMOOPTaHUIECKOTO TOTUIMBA JIJIS
BBIPAOOTKU «TETUIOBOM» U AJIEKTPOIHEPTHUHU.

Jemoncmpayuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHuu.

Bo3nymiHoe orauso.

CpaBHeHUE YACIBbHBIX TETNIOEMKOCTEHN BEIIECTB.

CriocoObl M3BMEHEHMSI BHYTPEHHEN YHEPTHUU.

HccnenoBanue agquabaTHOTO MpoIiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Hccnenosanue npoliiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anquabaTHOTO MpoIecca.

N3ydeHne B3aMMOCBSA3M HHEPTHUM MEKMOJICKYJSIPHOTO B3aUMOJACHCTBUS U
TEeMIEPATypPhl KUTICHUS KUTKOCTEH.

Tema 3. Aepecammnvie cocmoanusn eeuyecmea. Pazosvie nepexoowl.

[TapooOpa3oBanue u KkoHjaeHcalusg. McmapeHue W KumneHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHUs.

HacelllienHble ¥ HEHachIlleHHbIE Mmapbl. KayecTBeHHass 3aBUCHMOCTD
MJIOTHOCTH M JAaBJICHUS HACBIIICHHOTO Mapa OT TeMIIepaTyphbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPATYPhl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrannmueckue n amopdHbie Tena. AHU30TPONHS CBOWCTB
kpuctayuioB. [lmaBienne W KpucTtauzalus. YJelbHas TEIioTa IUIaBJICHUS.
CyOnumarnus.

Hedbopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux nepopmariuii.

TennoBoe pacimpeHue KUIKOCTEH U TBEPABIX Tell, 00bEMHOE U JIMHEWHOE
pacimupenrue. AHTapMOHHU3M TEIUIOBBIX KOJICOAHWN YaCTHI] BEIIECTBA KaK MIPUYMHA
TEIUIOBOTO PacCIIMPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTUn B (Pa30BbIX MEPEXOaX.

YpaBHeHuUE TEII0BOTO OagaHca.



[ToBepxHocTHOE HaTsDKeHHE. K03 GUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanumsipasie siBinenust. J[aBineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TernmoBoe paciMpeHue.

CBoOIICTBA HACBHILLICHHBIX TAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM J1aBIICHUU.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMU TIEHKAMH.

CwmaunBaHue.

Kanumisipabie aBiIeHUS.

Mopenn HEHbFOTOHOBCKOM KUJIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJICHUS KPUCTANINYECKOTO BEILIECTBA.

Buner negopmanuii.

Hab6mronenne mansix aedopMariuid.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IJIABJICHHUS JIBJIA.

N3yueHne CBONCTB HACBIIICHHBIX MTapOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa W OILIEHKAa MacChl MapoB B
MIOMEIICHHH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKCHMUS.

N3mepenue monynst FOHra.

HccnenoBanre 3aBUCMMOCTH  Jedopmaruu  pe3MHOBOro obOpasma OT
IIPUJIOKEHHOU K HEMY CUJIBI.

Pa3znen 4. diekTpoauHamMuka.

Tema 1. dnexmpuueckoe noie.

ONeKTpu3aluss Tel U €€ MPOSBICHMS. JJNEKTpUYECKUU 3apsan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJYHPOBOHHUKHU.
DneMeHTapHbId BJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

OnekTtpuueckoe nose. Ero neiictBre Ha 3JIEKTPUYECKUE 3apsibl.

Hampsox€aHocTh  anekTpuueckoro  moiisa.  [IpoOHbiid  3apsa.  Jluawum
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJs. OJHOPOAHOE AIEKTPUUECKOE TOJIE.



[IoTeHIMAIBHOCTB 3JIEKTPOCTATUYECKOTIO IONA. Pa3HOCTH MOTEHIMANIOB U
HanpsbkeHue. [loteHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTenman snekTpocrarnyeckoro noiid. CBs3b HANPSKEHHOCTH OIS U PA3HOCTH
NOTEHIIMANIOB ISl  DJIEKTPOCTATUYECKOrO TMojisl (KaKk OJHOPOJHOTO, Tak H
HEOJHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3UIINU STIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OCCKOHEUHOM TIIOCKOCTH. KapTuHbl JUMHUNA HaNpsOKEHHOCTH HJTHX MOJeH U
SKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JvanexTpuku B AIEKTPOCTATUYECKOM  TIOJIE. Jlnpnextpruyeckas
IIPOHULIAEMOCTbH BEILIECTBA.

KonnencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTD IIIOCKOTO
KOH/JIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COeqMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

JIBrKeHue 3apsKEHHOW YaCTULBI B OJTHOPOJHOM BJIEKTPUUYECKOM IIOJIE.

TexHu4YecKrue yYCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETP, DBJEKTPOCTaTHYECKass 3alluTa, 3a3€MIJICHHE 3JIEKTPOIpPUOOpOB,
KOHJIeHCaTOphl, reHepatop Bau ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TTOJIE€ IBYX 3apsIKEHHBIX IUIACTHUH.

Monens anekTpoctatuyeckoro reHeparopa (Ban ge I'paada).

[IpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U IEMUCTBHE KOHIEHCATOPA ITOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJIEHCATOoPa.

3apsaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

OneHka cuil B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsSHKEHHOTO KOHICHCATOpa B SHEPTHUIO
U3JIy4EHUsl CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAIIE KOHAEHCATOP.



Pacnipenenenne pa3sHOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCIIETIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanune pa3psana KOHJICHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuna Toka. [TocTOSIHHBIN TOK.

YcioBust CymieCTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKH
toka. Hammpsokenne U u O1C £ .

3akod OMa /i1 ydacTKa [EIu.

DIIEKTPUYECKOE COIIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJHOTO TPOBOJHMKA OT €ro MJWHBI M IUIOIIAJA IMONEPEYHOTO CEUCHHS.
VY 1esibHOE COMPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHHUKOB.
Pacuér pa3BeTBnéHHBIX dekTpuueckux meneil. [Ipasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akoH xoyns—Jlenna.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKAa. TerioBas MOIIHOCTb, BBIAEISEMas Ha
pes3ucrope.

OJIC m BHYTpEHHEE CONPOTHUBJIIEHWE HWCTOYHMKA TOKa. 3akoH Oma g
MOJTHOM  (3aMKHYTOM) DJJIGKTPHYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambikanue.

KonpaeHcaTtop B ienu noCTOSSHHOTO TOKA.

TexHH4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IMPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

W3mepeHne CUiTbl TOKA U HaIPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CUJIBI TOKa OT HANpSHKEHUS IS PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOMO/IA.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT CONPOTUBJIEHUS TTPU MOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3ambIkaHNE TalbBaHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Crioco6bl coemnHeHust UICTOYHUKOB Toka, JJ1C GaTtapeii.

HccnenoBanne pa3HOCTH MOTEHUIMAIOB MEXKY IMOJIOCAMU MCTOYHHMKA TOKa
OT CHUJIbI TOKA B LCTIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanne CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIIEHUS MPOBOJHUKOB.



HccnenoBanve 3aBUCHUMOCTH CWJIbI TOKAa OT HANpPsDKEHHS JUIA  JIAMIIbI
HAaKaJIUBaHMUS.

VYBenuueHue npenesia u3MepeHus amnepMmerpa (BoJabTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBJIEHUSI HCTOUHHUKA TOKA.

HccnenoBanne 3aBucuMoctd J/]C raapBaHUYECKOrO 3JIEMEHTa OT BPEMEHH
IIPU KOPOTKOM 3aMbIKaHUH.

HccenenoBanne pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTA MCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 pa3uunbix cpeoax.

OJIEKTPUYECKAasi NMPOBOAUMOCTD  PA3JMYHBIX  BEIIECTB.  JJIEKTPOHHAA
IIPOBOJMMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTBH COINPOTHBIICHHS METAJJIOB OT
TeMIiepaTypbl. CBEpXIpOBOAUMOCTb.

DJIEKTPUYECKHUN TOK B BakyyMme. CBOMCTBA IJEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAs IIPOBOJAUMOCTH
NOJIyIpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

ONEKTPUYECKUN TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLMALIMS.
Onexrtponn3. 3akoHbl Dapanes 1 3IEKTPOoIn3a.

DJIEKTpUYECKHT TOK B raszax. CaMOCTOATENbHBIA W HECAMOCTOSTEIbHbBIN
paspsan. Paznmuyneie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHHUE: Tra30paspsiaHbIe
JamIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBbIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMO[, TajbBaHUKA, papUHUPOBAHUE MENH,
BBITIJIABKA AJIFOMUHUSA, SJIEKTPOHHASI MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

3akoHbI dJiekTponu3a Papanes.

W ckpoBoii paspsa ¥ NpOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOA.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HaGmronenue amextposusa.

N3mepeHnune 3apsaa OJTHOBAIEHTHOTO MOHA.

HccenmenoBanre  3aBUCUMOCTH  CONPOTHMBIIEHUS — TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBTAMIIEPHOM XapaKTEPUCTUKU JUO/IA.

Pu3nvecKuil NPaAKTHKYM.



Crioco0bl n3MepeHus: GU3NYECKUX BETUYMH C UCIOJIB30BAHUEM aHAIOTOBBIX
U IU(GPOBBIX U3MEPUTETHHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCUTEJIbHBIC TOTPEUTHOCTH U3MEPEHHI (PU3MUECKUX BEIMYHH.
OneHka rpa”ui] NOrpemHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3nyecKux BEIMYWH, MPOBEpPKa MPEAJIOKEHHBIX THUMNOTE3 (BHIOOp U3 pabdor,
ONMHMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
Ja60paTopHbIE PabOTHI, MPAKTUKYM).

Me:xnpeaMeTHbIE CBS3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYILECTBIIETCSA C YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie noHAmMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
no3HanuA: SBICHUE, HAY4YHbIH (akT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENIHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuxka: pelnieHUEe CUCTEMbl ypaBHEHUW. JIuHelHas (QyHKIMS,
napaboiia, runep0osna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUIECKOE TOKIECTBO.
BekTopbl ¥ MX MPOEKIMU HA OCU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

Bbuonozua: mexanuueckoe ABMKEHUE B KUBOW npupone, auddysus, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KAroIIeW Cpensl,
yTuiau3auusg OHOOPraHMYEeCKOro TOIUIMBAa Uil BBIPAOOTKM «TEIJIOBOM» U
AIIEKTPOIHEPTHUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIEKTPUUECKHE SIBJICHUS B AKUBOM MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE ATOMOB U MOJIEKYJ,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IOJYyYEHWE HAaHOMATEpHAJIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN U ra3oB, KUIKUE KPUCTAIUIBI, JIEKTPHUUECKHUE
CBOMCTBa METAJIJIOB, JJIEKTPOIUTHYECKAS TUCCOIMAIMS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOIHSI.

TI'eocpagpua: BnaxxHoCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKLUHU
(KpOHIUTEHH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAHEHHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYTrHUE), ABUTATEb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTHUH
NOJIYYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3zopaspsiiHbIE JTaMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, TAIbBAHUKA.
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Paznen 4. DiaekTpoauHAMMKA.

Tema 4. Macnummnoe noe.

B3aumoieiicTBUEe TOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpmHIMnD cyneprno3unuu
MAarHUTHBIX TOJEN. JIMHUYM MarHUTHOW MHAYKIIUU.

MarauTtHoe 1moJie IPOBOJHUKA C TOKOM (MPSAMOIr0 MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuiia Amnepa, e€ HanpaBJI€HHUE U MOJTYJIb.

Cuia JlopeHnua, €€ HanpaBieHUE U MOJYJIb. JIBUXKEHUE 3apsSKEHHON YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

MaruuTtHoe 1ose B BemecTBe. PeppOMarHeTHKY, Mapa- U AUMaMarHeTUKH.

TexHn4eckrue YyCTpPOMCTBA W TEXHOJOTHUYECKUE IMPOLECCHl: NPUMEHEHHE

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHuTOB, TEeCTeP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

KaptiHa  7uHHMA  WHAYKOUM  MArHUTHOTO  MOJS  IOJIOCOBOTO |
MOJAKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptuna nuHUN MarHuTHOM MHIYKIMH TOJIS IJTMHHOTO MPSIMOTO TTPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKA C TOKOM.

B3anmojeiicTBuEe JBYX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[eiictBrue cumnbl JIopeHI1a Ha HOHBI SJICKTPOJIUTA.

HaOmronenue nBukeHuUsl myyka 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIIEHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanrie MarHUTHOTO MOJISt TOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBONUCTB PeppOMArHETUKOB.

HccnenoBanue AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3yueHnne 3aBUCUMOCTH CUJIBI AMIIepa OT CHUJIbI TOKA.

OmnpeneneHne MarHUTHOW UHIYKITUU HA OCHOBE M3MEPEHUs CUIIbI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHMe ANEKTpOMArHUTHOM HMHAYKOUU. IlOTOK BEKTOpa MarHMTHOM
uaaykuuu. OJIC wHAyKuMu. 3aKOH 3JIEKTpOMarHUTHOW uHAyKiuu Dapanes.
Buxpeoe anexkrpuueckoe noie. Toku Dyko.

OJIC wmHAyKUMM B TPOBOJHUKE, ABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.



[IpaBuiio Jlenna.

NunyxktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€NM MOCTOSTHHOTO TOKA.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHEeprus MarHuTHOTO TOJISl KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJIOIMYECKHUE MPOIECChl: MHAYKIMOHHAS
MeYb, COJICHOU/I, 3alIUTa OT JICKTPU3ALMY TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3eMJIu.

Jemoncmpayuu.

HaOGmronenue siBjieHUs 3JIeKTPOMArHUTHOM MHTYKITUH.

UccnenoBanne 3aBucumoctd IDJIC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MarHMTHOT'O MOTOKA.

[IpaBuo Jlenua.

[Tamenre MarauTa B aJJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHre CaMOMHIYKIIUH.

Hccnenosanne 3apucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH W3MEHEHUS
CHJIbI TOKA B IICTIH.

Yuenuueckuii 3xkcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIAH.

OmnpeneneHue HHIYKIUY BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue siBICHUS] CAMOUHAYKIIHAH.

COopka MOJIeTu JIEKTPOMArHuTHOTO TeHepaTopa.

Paznen 5. KoJsieOanusi M BOJIHBI.

Tema 1. Mexanuueckue KonebGanus.

KonebarenpHas cuctrema. CBOOO HBIC KOJICOAHNS.

[Mapmonnueckue kosnebanusi. Kunemarnueckoe U JUHAMUYECKOE OIMUCAHUE.
DHepreTuyeckoe OonucaHue (3aKOH COXpaHEHUS MEXaHWUYeCKOW ZHepruu). BeiBoj
JTUHAMHYECKOT'0 OIMMCAHUS TapMOHUYECKUX KOJICOAHUN M3 MX DHEPreTHUECKOTo U
KHHEMaTHYECKOI'O OIMHMCaHMUS.

Ammuintyna u (dasza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOAHHH €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrora konebanwii. Ilepron Mambix CBOOOAHBIX KOJEOAHMIA
MaTEeMaTU4YeCKOro MasTHHUKA. llepuos CcBOOOAHBIX KOJICOAHWUN TPYKUHHOTO
MasITHHKA.

[Tonsarue o 3aTyxarwmux kKojaebanusx. BeiHyX/1eHHbIC KOeOaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BinusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOICOQHUS.

TexHuyeckne ycTpoucTBa U TEXHOJOTMYECKHUE MPOILIECChl: METPOHOM, Yachl,
Kaydelid, My3bIKaJbHbIE MHCTPYMEHTHI, ceiicMorpad.



Hemoncmpauyuu.

3anuch K01e0aTeNbHOTO ABMKEHUS.

Habnronenue He3aBUCUMOCTH NIEPHOJIA MANIBIX KOJIEOAaHUH Ipy3a HA HUTH OT
aMILUTATYBI.

HccnenoBanue 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoaa CBOOOIHBIX
KOJIE0aHUM OT CONMPOTUBIICHUS.

HccnenoBanne koyie0aHWM TIpy3a Ha MACCHUBHOM TMPYKHHE C LEJbIO
dbopmupoBaHus NpeACcTaBICHUN 00 UAcaIbHON MOJIENN MPY>KUHHOTO MAasSTHUKA.

3aK0OH COXpaHEHUs YHEPTUU MPU KoJIeOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

HaOnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

W3mepenne mnepuona CBOOOIHBIX KOJIEOAHMM HHUTSAHOTO W IPYKHUHHOTO
MasiTHUKOB.

W3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOeOaHN Ha yIIPyTrOM MO/BECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHre SHEPTUU B PYKUHHOM MAasTHHKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanue BIHYKICHHBIX KOJIEOaHU.

Tema 2. InexkmpomazHumHnsle Korebanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOAHUS B
ujcabHOM KosiebaTenbHOM KOHType. ®Dopmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsia KOHAEHCATOpa C aMIUTUTYI0M CUJTBI TOKA B KOJIEOATEILHOM KOHTYDE.

3aKOH COXpaHEHMs SHEPTUU B UI€aJIbHOM K0J1e0aTeIbHOM KOHTYDE.

3aTyxaromniue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHHbie
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHbIii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JIEUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA W HANpPsDKCHHS TMPU Pa3IMYHON (dopme
3aBUCUMOCTH MEPEMEHHOTO TOKa OT BPEMEHH.

CuHycoHnanbHbI NIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENU CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemada W TOTpeOsICHHE
DIEKTPUYECKOU IHEPTUU.

DKOJIOTMYECKHE PHUCKKM TpU MPOU3BOACTBE 3ieKkTpodHepruu. Kynbrypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepe1ay.

Hemoncmpauuu.



CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJICOAHHUM OT MHAYKTUBHOCTH B EMKOCTHU
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopesnb 3MeKTpPOMAarHuTHOTO TeHEPaTopa.

BbIHYX/I€HHbIE CUHYCOUIAIbHBIE KOJICOaHUS.

Pe3ucrop, kaTylka MHIYKTUBHOCTH M KOHAEHCATOpP B LMW MEPEMEHHOIO
TOKA.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAUMHEHUHU PpPE3UCTOpa, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y eTpoiicTBO U IpUHLIUI IEUCTBUS TpaHcPopmarTopa.

Mopnenp TMHUY 3JIEKTPONEPEIaUn.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3yuenne Tpanchopmaropa.

HccnenoBanre NMEepeMEHHOrO TOKa 4Yepe3 MOCIEAOBATENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabnroieHue 31eKTpOMarHuTHOTO PE30HAaHCa.

HccnenoBanue padoOThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMazHUMHbLE 0JIHbI.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHenus. llomepeunsie u
IIPOJOJIBHBIE BOJHBL. llepron, CKOpOCTh pACHpOCTPAHEHHMS W JUIMHA BOJIHBIL.
CBolicTBa MEXaHMYECKHMX BOJH: OTpa)KeHHE, MpejoMiieHHe, UHTepdepeHlus U
nudpakims.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHNE OKPY>KAIOILIEH CPEbI.

DNEKTPOMAarHUTHHIE BOJIHBL. Y CIIOBUS M3IYUYEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opueHTalus BEKTOPOB B AJIEKTPOMArHuTHOW BOJIHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3aius, uHTepdepeHuns u qudpakums.

[IIkana 3neKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIIBI pagUOCBS3H U TeneBUAEHU. Pagunonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHrueckue YCTPONCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIeBU30D, aHTeHHa, Teraedon, CBY-neusn,
YJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIHIIMHE.

Hemoncmpayuu.

OOpa3zoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MPOJO0IBHBIX BOJIH.



Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaAHUH.

HaOnronenue oTpakeHus U IpeJIOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u qudpakiud MEXaHU4ECKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KOJIeOaHMHA.

HccnenoBanre  CBOMCTB ~ AJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHE,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Oo6nHapyxeHue nHPPaKPaCHOTO U YIbTPAPHOIETOBOTO U3ITYICHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOTMHENHOE pacpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4yeuyHbIli HICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI OTpaxkeHusi cBeTa. [locTpoenne n3oOpaxkeHui B
riockoM 3epkaie. Chepudeckue 3epkaa.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTeNb
npenoMiieHusl. OTHOCUTENBHBIN MOKA3aTelb MpeoMIleHus. [10CTOIHCTBO 4acTOThI
CBETAa M COOTHOIICHUE [UIMH BOJH IIPU MEPEXOJE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully pasjielia IByX ONTHYECKUX CPE.

Xon nyueit B mpusme. ducnepcusi cBera. CroxkHBIM cocTaB 0€JI0ro CBETa.
IBerT.

[TonmHoe BHyTpeHHEe oTpaxkeHue. [IpenenbHblii yroy MoJHOr0 BHYTPEHHETO
OTPAKECHMUS.

ColOuparomue W pacceuBaromyde JUH3bL. ToHKas JuH3a. DOOKycHOe
pacCTOSIHME M ONTHUYEeCKass CUJia TOHKOM JIMH3BL. 3aBUCUMOCTb (POKYCHOTO
pacCTOSIHUSI TOHKON CeprUyYecKor JUH3BI OT €€ Te€OMETPUM U OTHOCUTEIHLHOIO
MOKa3aTess MpeIOMIICHUS.

dopMmysia TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH3O0M.

Xoj sy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOM
ontuuecko ocu. IlocTpoeHne wu300paXeHU! TOYKM W OTpe3Ka NpsMOM B
COOMPAIOITUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

OnTuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak omruueckas
CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.



BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBus HaOMIOMEHUS MaKCUMYMOB W MHUHHUMYMOB B HWHTEP(EPECHIIMOHHOMN
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepbl KIIaCCMYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxnus cBera. JudpaknuoHHas pemérka. YcCIOBUE HaOIIOCHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TG PAKIIMOHHYIO PEHIETKY.

[Tonspuzamus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE IMPOLECCHl: OYKH, JyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OIITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITNOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npeioMIICHUsI CBETA.

Habnrogenue noJHoro BHyTPEHHEro OTpakeHus. Mozesb CBETOBOA.

HccnenoBanre XoJa CBETOBBIX IYYKOB 4Ye€pe3 IUIOCKONApaJLIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaOmronenune natepdepeHinu cBera.

HabGnrogenue 1BETOB TOHKUX IJIEHOK.

Hab6monenue nudpakxium ceera.

N3yuenue nudpakiinoHHON PEIETKY.

Hab6nronenue nudpakiimoHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnrogenue noasipu3anuu CBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

W3mepenne nokaszaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSL OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepennie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[Tomy4yenune n300pakeHUsI B CHCTEME M3 IIOCKOTO 3€pKajia U JIMH3BI.

[TonyueHnne n300pakeHuUsl B CUCTEME U3 IBYX JIMH3.

KoHcTpyrpoBaHue TEIECKOMMYECKUX CUCTEM.

Hab6mronenune nudpaxiuu, nHTep)EepeHIINN 1 TOISIPU3AITIN CBETA.

N3yueHne noyisipu3alvii CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyenune naTEpPEpEeHIINH JIAa3ePHOTO U3TyUYCHUS HA IBYX IIETSIX.

HaGmronenue aucnepcum.



Habmonenue u uccienoBanue Au(ppakiinOHHOTO CIIEKTpa.

N3Mepenue 1HbI CBETOBOU BOJIHBI.

[ToydyeHue crnekTpa U3Iy4eHUs] CBETOAMOJA MPU MOMOUIM AU(PPaKIUOHHOM
PEIIETKMU.

Pa3nen 6. OcHOBBI CIeUAJIBHON TEOPHUH OTHOCHUTEIHLHOCTH.

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIIEUAIBHOW T€OPUU OTHOCUTEIHLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOH  uHTepBal.  [IpeoOpaszoBanust  JlopeHa.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHU U COKPAIIECHUE JJINHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

TexHuyecknue yCTpoOHCTBA M TEXHOJOTHYECKHUE MPOLECCH: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTETHU 3apSXKEHHBIX YaCTHIL.

VYyeHnueckuit SKCEpPUMEHT, JTabOpaTOPHBIE PAOOTHI, IPAKTUKYM.

OnpeneneHue UMITYJIbCa W DHEPIUU  PEISITUBUCTCKUX 4YacTUI[ (MO
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBeCHOE TEIIOBOE M3JIydeHHUE (M3JIyuyeHUE aOCOTIOTHO YEPHOTO Tena).
3akoH cMmemienust Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®orordpdext. Onbitel A. I'. CronetoBa. 3akonbl poTodPdexra. YpaBHEeHHE
Oitamreiina s potodddexra. «Kpacnas rpanuiay gpotodrddekra.

JlaBnenre cBera (B YAaCTHOCTHM, JIaBJI€HHWE CBeTa Ha aOCOJIFOTHO
MOTJIOMIAIONIYI0O M a0COJIOTHO OTpakawlryto moBepxHOcTh). Ombitel II. H.
JleGenena.

BosHoBBIE cBOMcTBa yactull. Bonnel ne bpoiutd. JInvHa BosHbl e bpoins u
pasMepbl 00JacTH JIOKaIM3aluu JABWXKYylelcsa yactuubl. KopmyckymispHo-
BOJTHOBOM Ayanu3M. J{udpakius 3JeKTpOHOB Ha KpHUCTaIax.

Crneunduka usmeperuii B Mukpomupe. COOTHOIIECHUST HEONpPEeNeIEHHOCTEN
I'eiizenbepra.

TexHuYeCKHuEe YCTPOWCTBA M TEXHOJIOTHUYECKHUE ITPOLIECCHI: CIEKTPOMETD,
dboTosnemMeHT, (HOTONATUYUK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpayuu.

®otorh(dHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeIIHETO GoTodddeKTa.



HccnenoBaHve  3aBUCUMOCTH  COIPOTHUBIICEHHSI  MOJYNPOBOAHUKOB — OT
OCBEILIEHHOCTH.

Ceroauo.

Conneunas Oarapest.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

Hccnenosanue poropesucropa.

N3mepenne noctostaHOM [Imanka Ha ocHOBE uccienoBanus Gporodddekra.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAUO] OT HAIIPSIKEHUS.

Tema 2. Qusuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTPOEHUS aTtoMma. IlnaHerapHas Mozenb aToma
Peszepdopna.

[Toctynatel bopa. M3nyyenue u noriomieHre (pOTOHOB MPHU MEPEX0/Ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA JPYTOW.

Bune! ciektpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE H3Iy4ueHHe cBeta. Jlasep.

TexHu4yecKkre yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: CIEKTPaTbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopna.

HabGnronenue IMHEeHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHL.

Onpenenenue JIMHBI BOJHBI J1a3€PHOTO U3ITYYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

Habronenue nuHeyaToro CekTpa.

HccenmenoBanne CriekTpa pa3pekeHHOT0 aTOMAPHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHoM Punbepra.

Tema 3. Qu3uka amomHo20 A0pa u 31EMEHMAPHBLIX YACMUY,.

Hyxnonnas moxens siapa ['eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Alnbda-pacnaja. DJNEKTPOHHBIA M TO3UTPOHHBIN OeTa-
pacran. ['amma-n3nyyeHue.

3aKOH paJUOAKTUBHOIO pacnana. PaguoakTUBHBIE H30TOIBI B IPUPOJIE.
CBoiicTBa MOHU3HUPYIOLIErO W3JIy4eHUs. BiusHuEe paanoakTHBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI POH n3inydenus. Jozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlegekt Macchl siapa.

Anepurie peaknuu. [enenne u cuntes siaep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AIEPHOU IHEPIETUKHU.

Mertonap! perucTpalvy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.



OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuOHBI, ME30HBI W JICITOHBI.
[IpencraBnenne o CrannapTHoi Moenu. KBapK-TJIFOOHHAs MOJENb aIpOHOB.

®usuka 3a npenenamu CrangaptHo mozaenu. TéMHas Marepus U TEMHas
SHEPIUsl.

EnuHcTBO Qusnueckoil KapTUHBI MHpA.

TexHn4eckne yCTpOWCTBA U TEXHOJIOTHYECKUE MPOLIECCHL: JO3UMETP, Kamepa
BuiibcoHa, SAEpHBIA  peakTop, TEPMOSIEPHBI peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAsl ToMorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npakmukym.

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanre paauoakTUBHOTO (POHA C UCIIOJIB30BAHUEM JO3UMETPA.

N3yueHne noraomeHus: 6eTa-4acTUll aTIOMUHUEM.

Pa3znen 8. JieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIafiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMHUH. [IprMEHUMOCTh 3aKOHOB (U3MKK JUIsi OOBSICHEHUS MPUPOJIbI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoOHOMUYECKHX HCchaeqoBaHUNA. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIIBI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 3Bé3gHoro neba. Co3Besnus, sipkue 3BE3NBI, IIAHETHI, UX BUIUMOE
JBI>KCHUE.

ConHeyHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTounnk sHeprun CoiHIA U 3BE3.

3BE3/bl, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMma «CreKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3Mbl TJIAaBHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIILHOCTU. BHYyTpeHHEE CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Botonu ConHua u
3BE3/1. DTambl )KU3HU 3BE3].

Mineunbiii I[lyts — nama T'amaktuka. Ilonoxenune u aBwxkeHue CoyHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBazapbl. UEpHBIE ABIPHI B SApAX
raJIaKTUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Paz0oeranue rajiakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus.

HabGmronenust 3B€3qH0r0 HEOGa HEBOOPYXKEHHBIM TJIA30M C HCIOJIB30BAHUEM
KOMITBIOTEPHBIX TPUIIOKECHHUHN JJIsT OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUe
3BE3ILI.



HaGmronenuss B Tteneckon JlyHbI, IUIaHET, TyMaHHOCTEH U 3BE3IHBIX
CKOILJICHHM.

Pu3nyecKuil MPaKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX NPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCHUTEJIBHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUUHH.
O1eHKa rpaHuI] HOTPEUTHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(¢u3NYeCKUX BEIMYMH, NPOBEpPKA IMPEAJIOKEHHBIX TMIOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  paslenax  «YUYECHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o01maroIee MOBTOPEHUE.

O0o001ieHne U cucTeMaTH3alus CoepKaHus pa3aesioB Kypca «MexaHuKay,
«MonekynspHas pu3nka U TEpMOJUHAMUKA», «DIEKTpoAUHaMUKay, «Konebanus
U BOJHBD», «OCHOBBI CIENHAIBHOM TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
busnKa», « JIEMEHTbl aCTPOHOMHUH U ACTPOPUZHKIY.

Ponp ¢usuku W acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOMH,
COLIMAJIbHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, poJib U MECTO (PU3UKH
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KAPTUHE MUpPA, 3HAYCHHUE ONMCATEIBHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIIBHOM UM  MPOTHOCTHYECKOW  (DyHKIMIA
(bu3nueckoil Teopuu, poisib (U3NIECKON Teoprur B (POPMHUPOBAHUU MPEICTABICHUIN
0 (usmueckol KapTUHE MHUpPA, MECTO (PU3NUECKONW KapTUHBI MHUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOLIE.

MesknpeaMeTHbIE CBS3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 knmacce
OCYILECTBIISIETCSA C YYETOM COAEPIKATENBHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM OO0 HAYUHOZ20
nO3HaHuA: ABJICHHUE, HAay4yHbId (DAaKT, rumotesa, (pu3MUecKas BEIUYMHA, 3aKOH,
Teopus, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJAECIb, H3MEpPEHHUE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1adOpaTOPHsL.

Mamemamuka: pEWICHUE CUCTEMBl YypaBHEHUW. TpPUTOHOMETPUYECKUE
(GYHKIUHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMH HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (QyHKUUNA. [Ipu3Haku mNOMOOMSI TPEYroJIbLHUKOB,
OTIpeJIeIICHHE TUTOMIAIN TIIOCKUX PUTYp B 00BhEMa Tell.

Buonozua: >nexkTpuueckue SBJICHHUS B JKUBOM NpuUpoje, KoseOaTelbHbIE
JBWKEHUS B JKMBOM TNPHUPOJE, OSKOJOTMYECKHE PUCKUM NPH MPOU3BOJCTBE
DIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAKIIEH  Cpensbl,



yJIbTPa3BYKOBasi JUArHOCTUKA B MEJHUIIMHE, ONTUYECKUE SIBJICHUA B KUBOU
MIPUPOJIE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBIN
aHaJIu3.

T'eocpaghusa: wmarHuTHBIE TMOJIOCA 3€MIIM, 3QJIEKH MArHUTHBIX — PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, SJEKTPOMAarHUTOB,
ANIEKTpOJBUTaTENb SIKOOM, TeHepaTop MEPEeMEHHOr0 TOKa, MHIAYKIMOHHAs Ieyb,
JMHUU 3JIEKTpONEepeiay, JIEKTPOJIBUTaTeNb, pajap, paluonpuéMHIK, TEJIEBU30D,
anTeHHa, TtenedoH, CBU-meub, ynbTpa3ByKoOBas JUArHOCTHKA B TEXHHKE,
MPOCKIIMOHHBIN amiapar, BOJOKOHHAs ONTHUKA, COJIHEUHAsl OaTapesi, CITyTHUKOBbIE
NPUEMHHKH, SAJIEPHAs SHEPTEeTUKA U IKOJIOTUYECKUE ACTIEKThI €€ pa3BUTHSL.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUAJIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOEHHUS YyueOHoro mnpenmera «Duznkar
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMNbITA JICITEILHOCTH B MPOILIECCE Peaau3ali OCHOBHBIX HAapaBJICHUH
BOCHUTATEJILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

IrPa’kIAHCKOT0 BOCTIMTAHMSA:

e c(OopMUPOBAHHOCTh TpaXKIAHCKOW  TMO3HMIMH  OOYy4YaromIerocss  Kak
aKTUBHOTO U OTBETCTBEHHOTO WIEHA POCCUICKOTO 0O0IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYEIOBEUECKUX T'YMAHUCTUYECKUX M
JIEMOKPATUYECKHUX LICHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, yd4YacTBOBaTh B CaMOYIPaBICHUU B  00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJICCTBOBATh C  COLMAIBHBIMHM  HHCTUTYTaMH B
COOTBETCTBHHM C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU €SI TEIHHOCTH.



NATPUOTHYECKOT0 BOCIIUTAHUS:

e chopMupOBaHHOCTH POCCHICKOU TPaXJaHCKOU HUJICHTUYHOCTH,
NaTpuoOTU3MA;

e IIEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHKECHHIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKE.

JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(opMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIOCOOHOCTbH OIEHWBATH CUTYAIlMIO M MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPUEHTHUPYSICh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMBbI U ILIEHHOCTH, B TOM
YHCIIE B IEATEILHOCTH YUEHOTO;

e OCO3HAHUE JUYHOTO BKJIajia B TOCTPOCHHUE YCTOMUMUBOTO OYIyIIIETO.

ICTETHYECKOT0 BOCTIMTAHMS:

e DOCTETUYECKOE OTHOIICHHWE K MHPY, BKJIKOYAsA OCTETUKY HAyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOT0 BOCIIUTAHMS:

e HHTEPEC K pa3iMuHbIM cepaM mpodhecCUOHATBHON JIEATEIbHOCTH, B TOM
YUCli€ CBSI3aHHBIM C (UBUMKOM U TEXHUKOM, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oyayiel npodeccuu U peain30BbIBaTH COOCTBEHHBIC
YKW3HEHHBIE TJIaHBI;

e TOTOBHOCTb MU CHOCOOHOCTH K OOpa3oBaHUIO U CaMOOOpPA30BAHUIO B
o0JsiacTu PU3UKK HA MPOTSIKEHUU BCEH KUZHMU.

IKOJIOTHYECKOT0 BOCIIUTAHMS:

e Cc(hopMUPOBAHHOCTH KOJIOTHUECKOW KYJIBTYPhl, OCO3HAHUE TI00aTBHOTO
XapakTepa KOJOTUUECKHUX MPOOIeMm;

e TUIAHUPOBAHUE W OCYLIECCTBJICHHUE JICCTBUI B OKPYXKAIOILIECH cpelne Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

e pACIIMPEHHE ONbITA AEATEIBHOCTA SKOJOTMYECKOM HAIpaBIICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3MKeE.

HEHHOCTH HAYYHOT0 MO3HAHMS:

e chOpPMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

e OCO3HAaHUE I[IEHHOCTHM HAYYHOH JEATEIIbHOCTH, TOTOBHOCTH B MpOlLiEecce
U3ydeHUsT (PU3UKH OCYIIECTBISATh MPOEKTHYIO M HCCIIEI0BATEIHCKYIO
NeATEeIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
ba3zoBble jornueckue aAefcTBu:



CaMOCTOSITENNbHO  (OPMYNIMPOBATh M aKTyaJU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEIATh LENU NEITENbHOCTH, 3a1aBaTh NApaMETpPbl U KPUTEPUU HX
JNOCTHKEHHSI,

BBIBIAITH 3aKOHOMEPHOCTH M INPOTUBOPEYMsST B PacCMATPUBAEMBIX
(bU3NYECKUX SIBICHUAX;

pa3pabaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIIUXCS
MaTepUAJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTh, OLEHUBATH COOTBETCTBHE
pe3yibTaTOB LIEJISAM, OLIEHUBATH PUCKHU ITOCIIEICTBUM 1EATEIBHOCTH;
KOOPAMHUPOBATh U BBIMOJHATH pabOTy B  YCIOBHSIX pPEaJbHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MTPU PELICHUH )KU3HEHHBIX POOJIEM.

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

BJIAJCTh HAYYHOW TEPMHUHOJIOTHCH, KITIOUEBBIMU MOHATHSIMHA M METOJIaMH
(bu3NYEeCcKOil HayKH;

BJIQJIETh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESATEIIBHOCTH B 00JIaCTH (PU3UKHU, CIIOCOOHOCTBIO U TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pEIIeHUs 3aJad  (hU3HMUEeCcKOro
COJIEpKaHUsl, MPUMEHEHHIO PAa3IMYHBIX METOI0B TTO3HAHHS,

BJIAQ/IETh BUAAMH JCSITEILHOCTH MO TOJyYEHHWI0O HOBOTO 3HAHUS, €ro
WHTEpIpETaluU, MPEeoOPa30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX
CUTyallusIX, B TOM YHCJIe MPU CO3JIaHUM Y4YEOHBIX MPOEKTOB B 00JIaCTH
busuKy;

BBISIBJISITh TIPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTyaJW3WpOBaTh 3a/aady,
BBIJIBUTATh THUINOTE3y €€ pelieHus, HaXOAUTh apryMEHTHl IS
JTIOKA3aTelIbCTBa CBOMX YTBEPIKICHUM, 3a/JaBaTh MapamMeTpbl U KPUTEPUU
pelIeHus;

aHAIIM3UPOBaTh TMOJYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30oBaTEILHOU
NEeSATEeTLHOCTH, B TOM YHCIIC TIPU U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;
yMETh TEPEHOCUTh 3HAHHWSI MO0 (U3HKE B TMPAKTHYECKYIO 001acTh
KHU3HECSATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTeH;
BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHHUSI,;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.



Pabora ¢ undopmanmeii:

e BJAJETh HAaBBIKAMHU MOJIydYeHHUs HMH(OpMAIUU (PU3HMUECKOTO COACpKAHUA
U3 HWCTOYHHKOB Pa3HbIX THUIIOB, CAMOCTOATENIBHO OCYIIECTBIISTH MOHUCK,
aHaJln3, CHUCTEMAaTU3allMI0 M MHTEPIPETALNI0 MHPOPMALUHN PA3ITUUHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

e OIICHMBATh JOCTOBEPHOCTH HH(POPMAIUH;

e UCIONB30BAaTh CPEACTBA HMH(POPMAIMOHHBIX H KOMMYHHUKAIlMOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpPraHM3allMOHHBIX 3a/lady C COOJIIOJIEHUEM TpeOOBaHUI HSPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, THTUEHBI, pecypcocOepeKeHusi, NpPaBOBbIX U
THYECKUX HOPM, HOpM HH(OPMAIIMOHHON O€30MacHOCTH;

e CO3/1aBaTh TEKCThl (PU3NYECKOTO COJAEpKAHUS B Pa3IUUHbIX (popMarax c
yu4€TOM Ha3HayeHWsT WHGOpMaluMU M ILEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3aI1H.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:

e OCYIIECTBJIATh OOIIEHWE Ha Ypokax (U3MKKM U BO BHE-YPOUHOH
NEeSATEIbHOCTH;

e pacmo3HaBaTh NPEANOCHUIKM KOH(MDIUKTHBIX CHUTyalluii W cMsr4arhb
KOH(JIUKTHI;

e Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

e IIOHMMAaTh W  HCHOJB30BATh  NPEUMYLIECTBA  KOMAaHJIHOM M
VHAUBHUIYaJIbHON paboThI;

e BbIOMpATh TEMATHUKy U METO/bl COBMECTHBIX ACHCTBHI C yuy€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEH Ka)KIOro YjeHa KOJUIEKTHBA,;

e IMPUHUMATHh LEJIU COBMECTHOM JI€ATENbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEUCTBUMN, paCIIPENEIISATh POJIM C Y4ETOM MHEHUN YYaCTHUKOB, 00CYXKIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

e OLEHMBATh KAYECTBO CBOEr0 BKJAJa M KaXIOro y4aCTHUKAa KOMaHIbI B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

e IIpe/UIaraTb HOBBIE IPOEKTHI, OLEHWBAThb HJEU C IO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

e OCYILIECTBJIATh IMO3UTUBHOE CTPATETMYECKOE MOBEACHHE B Pa3IMYHBIX
CUTyallUsiX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObIThb
VHULMATUBHBIM.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA
Camoopranuzamnus:



CaMOCTOSITEJIbHO ~ OCYLIECTBJISITh MO3HABATEIBHYIO  JIESTEIBHOCTh B
oOnmacTi (GU3NKKA W aCTPOHOMHH, BBISBISATH MPOOJEMBI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEUIECHUSI PACUETHBIX U KaU€CTBEHHBIX
3a/1a4, TUIaH BBIMIOJIHEHUS MPAKTUYECKOW PabOThl ¢ y4ETOM HMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHUIA;

JIaBaTh OLICHKY HOBBIM CHUTYaIlUsIM;

pacupsTh ~ paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTCHUH;

JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaThH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTH 34 PELICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIoCcOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JIPYAMIMH B 00JIaCTH
(GU3UKY, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJILHbINA HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAIUSIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BJIaJICTh HaBBIKAMHM II03HABATEIBHOM peduieKkcuM KakK  OCO3HaHUS
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MIPOLECCOB, UX PE3YJILTATOB U
OCHOBAHUII;

HCIIOJB30BaTh MPUEMBI pedIIeKCUU I OIEHKH CUTyalluh, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBATh PUCKA W CBOCBPEMEHHO NPUHUMATH PEIICHUS MO UX
CHUYKCHUIO;

MIPUHUMATh MOTHBBI M ApPryMEHTHI JIPYTUX IPU AHAIU3E PE3YIbTATOB
JIESITCIIBHOCTH;

MPUHUMATH Ce0s1, TOHMMAasi CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHl JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESTCIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTHX HA OLITUOKH.

B mpouecce mocTuKEHUS JIMYHOCTHBIX PE3YyJIbTATOB OCBOEHUSI MPOTPAMMBI T10
bu3uKe I ypOBHA CpeaHEero ooOmero o0pa3oBaHUA Yy OOYy4aromuxcs

COBEPIIICHCTBYETCS OMOITMOHAIIbHBIN WHTEJUICKT, TIPEAMOJIaT AFO I
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHWS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

HYMOITMOHAILHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHS COOCTBEHHOMN
AIMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;



CaMOpPETyJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IMOBEICHHUE, CIIOCOOHOCThH aJalTUPOBAThCA K
AMOIMOHAJILHBIM M3MEHEHUSIM U MPOSIBIATh THMOKOCTb, OBITh OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKJIIOUYAIOLIECH CTPEMIJICHUE K JIOCTHXKCHUIO LIEIN
Y yCIIEXY, ONTUMU3M, NHUIIUATUBHOCTh, YMEHHUE JEHUCTBOBATH, UCXOAS U3
CBOMX BO3MOXXHOCTEH;

SMIIATHH, BKJIIOYAIONMIEH CIOCOOHOCTh ITOHMMATh AMOIMOHAJIBHOC
COCTOSIHUE JPYTUX, YYUTBIBATh €ro IMpH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBUIO U COTIEPEKHUBAHMUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHOILICHHUS C JPYTUMH JIIOJbMHU, 3a00TUTHCSA, MTPOSIBISATH HHTEpPEC U
pa3pemarh KOHMIUKTHI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenuss B 10 knacce mpenMeTHble pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMAaTh POJb (U3UKA B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKON, COLMAIbHOM M JITUYECKON cdepax IeATEeIbHOCTH
YeJOBEKa, POJib U MECTO (PU3UKHU B COBPEMEHHON HAYYHOU KapTUHE MUPA,
3HAUCHHUE OINUCATEIBbHON, CHUCTEMATHU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON  (QYHKIUHA  (PU3HMYECKOH TEOpUH —  MCXaHUKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKH, POJb (PU3UUYECKON TEOPHH B
(bopMHUpPOBaHUHU MPEACTABICHUHN O (PU3NUECKOIN KapTUHE MUPA;

pas3nuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel H
MIPOIICCCOB  (SIBJICHWI): WHEpIMalibHAas CHUCTeMa OTcuéra, abCOIIOTHO
TBEPAOE TEJIO, MaTepHalIbHAas TOYKA, pPaBHOYCKOPEHHOE JBUKECHUE,
CBOOOJIHOE mMajieHue, aOCONIOTHO yhpyras nedopmariusi, aOCOITIOTHO
yhapyroe u abCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) Tefa, UealbHbI ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE 3JIEKTPUUECKOE MOJIE;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATH MEXaHMYECKHE IIPOLECChl M SBIICHUS,
UCITOJIb3YysI OCHOBHBIE TOJIOKEHHS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KUHEMATHKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBanusa [amunes Uit CKOPOCTHM M IepeMelieHus,



3akOoHbl HplOTOHA, NpUHOMII OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUSI UMITYJIbCA U MEXAaHUYECKOU
DHEPTUH, CBSI3b PadOTHI CHJIBI C M3MCHCHHEM MEXaHMYECKOW SHEpruH,
yCIIOBUSI paBHOBECHS TBEPAOrO Teia), MPU OSTOM  HUCIOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh yCIIOBUS
MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["ammmes, BToporo
U TPEThEro 3aKkOHOB HBIOTOHA, 3aKOHOB COXpPAHEHUS HWMIYJIbCA U
MEXaHUYECKOMN YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHl U SIBJICHUS, UCIIONb3YS
ocHoBHble TmoOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TePMOJUMHAMUKN (CBA3b JAaBJEHUA HJCATBLHOIO Ta3a CcoO CpeaHei
KMHETUYECKOW SHEPrUEed TEIUIOBOTO JBHMXKEHUS M KOHIIEHTpPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW KHHETUYECKOU
SHEPruel TEMJIOBOTO ABMYKEHHS €r0 YacTHll, CBS3b JABIICHUS UACATbHOTO
raza ¢ KOHLEHTpalUWEe MOJEKYJI M €ro TeMIEepaTypoul, YpaBHECHHUE
MenaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPAHEHMSI SHEPIMU B TEIUIOBBIX MpOIleccax), MPU 3TOM HCIOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenpaeneeBa—KianeiipoHna;

aHAJTU3UPOBaTh U OOBSACHITH JJICKTPUUYECKUE SBJICHUS, HCIOJb3Ys
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHMS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHLHUI CYNEPHO3ULNHU DIECKTPUUECKUX
MoJIei, IPU ATOM YyKa3biBas YCJIOBUS MPUMEHUMOCTH 3akoHa Kysona, a
TAKXKE€ TMPAKTUYECKH BAXKHBIC COOTHOIICHUS: 3aKOHbI OMa i y4yacTka
LHEeNd W U1 3aMKHYTOM DJIEKTpUYECKOW nemnu, 3akoH Jxoyms—JIeHna,
npaBuia Kupxroda, 3akonsr apajes A1 31€KTPoIn3a);

OMMCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HCIOIb3YS BEITUYUHBI:
MEePEMENICHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CWJIbI, JaBJICHUE, TOTEHIMAJbHAsI DJHEPrusi, KUHETUYeCcKas
DHEPrusi, MEXaHWueckas SHeprus, padoTa CWibl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSHKECTH, CUJla YIPYTrOCTH, CUJIa TPEHHUS, MOIIHOCT,
DHEPTUs B3aMMOJIEHCTBUS Tena ¢ 3eMiéil BOMM3M €€ TOBEPXHOCTH,
SHEprusi ynpyroil aedopmanud MNPYKUHBI, KOJIUYECTBO TEIJIOTHI,
abCoJIIoTHaAs TeMmIepaTypa Teja, padoTa B TEPMOJIMHAMUKE, BHYTPEHHSIS
DHEPTUs WACATILHOTO OJHOATOMHOTO Trasza, padoTa UACAIBHOIO Tasa,
OTHOCUTEJIbHAs BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEIIoBOro
JIBUTATEJIS; AIEKTPUUECKOE T0JIe, HAIPSKEHHOCTD 3JIEKTPUYECKOTrO TOJIS,
HaNpsDKEHHOCTh TIOJII TOYEUHOrO 3apsija WIM 3apsDKEHHOro Iapa B



BaKyyM€ M B JHAJEKTPUKE, MOTEHIUAI 3JEKTPOCTATUYECKOrO MOJs,
pa3HOCTh  TMOTEHIIMAJIOB,  JJIEKTPOJBIKYIAs  CWJa, CUia  TOKa,
HanpsOKEHUE, MOIIHOCTh TOKa, DJEKTpHYecKas EMKOCTb IJIOCKOTO
KOHJIEHCATOpa, COMPOTHUBIICHUE YYAacTKa IIEMU C MOCIEAOBATENbHBIM U
napajuieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS AJIEKTPUUECKOTO MO
KOHJIEHCATOpPa;

OOBSICHATH  OCOOGHHOCTH  NPOTEKaHUS  (UINYECKUX  SBICHUM:
MEXaHUYECKOE [IBI)KEHHE, TEIIOBOE JIBI)KEHHME 4YacTHI[ BEIIEeCTBa,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JBIKeHUE, MUudPy3usi, ucrnapeHue,
KUIICHUE U KOHJEHCAIUs, TUIaBJICHUE U KpUCTAJUIM3alMsl, HAPABIEHHOCTh
TEIUIONEpeIaun, dICKTPU3AUS TeJ, IKBUMOTCHIUAIHLHOCTh MOBEPXHOCTH
3apsHKEHHOTO TIPOBO/IHUKA,

IPOBOUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOHM (PM3MUECKON BEIMUYUHBI OT
Ipyrol ¢  UCHOJb30BAaHUEM  TNPAMBIX  HU3MEPEHUH, TpU  ITOM
KOHCTPYHpPOBATh YCTaHOBKY, (UKCHPOBATH pPE3yabTaThl MOTYyYECHHOU
3aBUCHUMOCTH (PU3NYECKUX BEIWYMH B BHUAC TpapuKOB C YIETOM
aOCOIIOTHBIX MOTPEITHOCTEN N3MEPEHHM, IeNaTh BHIBOABI MO pe3yIbTaTaM
UCCIIEIOBaHMUS,;

IPOBOJUTH KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BBIOMpaTh ONTHMAIBHBIA METOJ] M3MEpPEHUs, OICHUBATh AOCONIOTHBIC U
OTHOCHTEIbHBIC MTOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI 110 IPOBEPKE MPENTIOKEHHON TMIOTE3bl: TUIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJly4YE€HHBIE PE3yJbTaThl U JeNlaTh BBIBOJ O CTaTyce MperoKeHHON
TUTOTE3HI;

coOJiro1aTh paBujia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUIN
B paMKax y4eOHOro OKCIIEpUMEHTa, TNPAKTUKyMa U  y4eOHO-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JIEeATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiath pacy€THbIC 3aJadyd C SIBHO 3aJaHHOW WM HESBHO 3aJaHHOU
(bu3MYecKOl MOJENIbIO: Ha OCHOBAHMM aHaJIM3a YCJIOBHUS OOOCHOBBIBAThH
BBIOOp (U3MUECKON MOJCIM, OTBeYaromed TpeOOBaHUSIM  3aJIaud,
OPUMEHATh  (OPMYJNbI, 3aKOHBbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
Gu3MYeCKUX TEOpPU TpPH MCTIOJIH30BAHUM MATEMAaTHUYECKUX METO/I0B
pelIeHus 3a/1a4, TPOBOAUTH PACUYEThl HA OCHOBAHUH UMEIOIINXCS TaHHBIX,
aHaJIM3UPOBaTh pPE3yJbTaThl M KOPPEKTUPOBATH METOJbl PELICHHUS C
y4€TOM TOTYYEHHBIX PE3YJIbTaTOB;

peliaTth KayeCTBEHHbBIE 3a/Jauyd, TpeOylolle MNPUMEHEHHUs] 3HAHUNA U3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)KE WHTETPalliu 3HAHUHN U3 APYTUX



IPEIMETOB €CTECTBEHHO-HAYYHOIO LHMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCYKJICHUI C ONIOPOIl HA N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS g OOBSICHEHUS OCHOBHBIX
MPUHITUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IPOLECCOB;

NPUBOANTHh TIPUMEPHI BKJIAJa POCCUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBATh U OLICHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHON
JESITEIbHOCTH YEJIOBEKa, CBA3AHHONW C (PU3UYECKUMHU TMPOIECCAMHU, C
MO3UIINHI AKOJIOTUUECKON O€30MacHOCTH, MPEICTABICHUN O palliOHaIbHOM
MPUPOOTIOIH30BAHUN, @ TAKXKE Pa3yMHOM HCIIOIb30BAHUU JTOCTHKEHHM
HAyKH W TEXHOJOTUW JUIsl JaJbHEHIIero pa3BUTHUA YEJIOBEUYECKOTO
00IIIeCTBA;

NPUMEHATh pa3iuyHble CcrocoObl paboThl ¢ MHpOpMAIMER (HU3UIECKOrO
COJIEp)KaHUSI C MCIOJb30BAHHEM COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJIOTHU, TP 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TIOMCKA, TEpPepadOTKM M MpEeAbsIBICHUS Y4YeOHOU U
HAyYHO-TIOMYJIIPHOU WH(GOPMAITUH, CTPYKTYPHPOBAHUS M WHTEPIPETAIINH
uHGOpMAIlMK, TOJNYUYEHHOW U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHANMM3UPOBaTh  MOJIy4aemMyl0  UWHGOpMAIMI0O ©W  OIECHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJM3a UICTOYHUKA MHPOPMAIIUU;

TIPOSIBIISITH OpraHU3aIMOHHBIC U NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOATENILHOTO ~ NPHOOPETeHHs] HOBBIX 3HAHUW B Mpolecce
BBITIOJIHEHUS IPOEKTHBIX U y4eOHO-UCCIIEI0OBATEIHCKUX PAOOT;

paboTath B TPYyIIEe C HCIOJHEHUEM pPa3IUYHBIX COIMATBHBIX POJIEH,
IJIAaHUPOBATH PA0OTy TPYIIbI, PALIMOHAIBLHO PACHPENEATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYalMsIX, aJl€KBaTHO OLEHMBATH BKJAJ KaXJOro W3
YYaCTHUKOB T'PYMIIbI B pEIIEHUE pacCMAaTPUBAEMON TPOOIIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiien npodhecCHOHANbHON AESITeTbHOCTU 10
CHEIHUAIBHOCTIM (hU3UKO-TEXHUYSCKOTO TIPOQHIIS.

K xonmy oOyuenust B 11 knacce mpenMeTHBIE PE3yJbTaThl Ha YIITYyOJIEHHOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:

MOHUMATh POJb (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COITMAILHOM M 3THYECKOMN cepax NesATEIbHOCTH YEJIOBEKa, POJb U MECTO
(GbU3MKM B COBPEMEHHOW Hay4yHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKA U  JAJIbHEWIIEM HAY4YHO-



TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIbHOM, CUCTEMATU3HPYIOLIEH,
OOBSICHUTENTFHOM W TPOTHOCTHYECKON (YHKIHMHN (PU3NUECKON Teopuu —
ANEKTPOJUHAMUKH, CIIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
busuku, poib (puzmyeckod Teopurd B (OPMHUPOBAHUU MPEACTABICHHUN O
bu3nUecKkoil KapTUHE MHUpa, MeCTO (PU3HUYECKOM KapTHUHBI MUpa B 00IeM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJIE;
pa3nauuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MPOLIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUYECKOE U  OJHOPOJIHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMAaTUYECKUNA MasiTHUK,
UJCIbHBIA TPYKUHHBIA MAATHUK, TAPMOHUYECKUE BOJHBI, WJCATbHBIN
KoJIe0aTEeNbHBIN KOHTYp, TOHKas JIWH3a, MOJIETICH aTOMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJIC/IH CBETA;

pasnuyath ycioBUs (IpaHHULbl, 00JacTH) NPUMEHHMOCTH (U3UYECKUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH SJIEKTPOMArHUTHBIE MPOLECCHl U SBIICHHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHELMAIbHOM  TEOpUHM  OTHOCUTEJIIBHOCTH  (3aKOH  COXpaHEHUs
UIEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHma, 3akoH
AJIEKTPOMArHUTHOW  WHAYKOMM, TnpaBwio  Jlenma, cBa3p  JJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM I€MU CO CKOPOCTHIO
U3MEHEHUS  CWJIBl  TOKA,  IIOCTYJIaTbl  CHEUUAJIbHOM  TEOpUU
OTHOCHUTEJIBbHOCTU DUHINTEIHA);

aHaJIM3UPOBaTh U OOBSICHATH KBAHTOBbIE MPOLIECCHI U ABJICHUS, UCIIOB3YS
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
doTodrpdexra, mnepBpli U BTOpoM mocTynarel bopa, mnpuHUUI
COOTHOIIICHUsI HeomnpenenéHHocTedt ['elizeHOepra, 3aKOHBI COXpaHEHUS
3apsI0BOTO U MAacCOBOT'O YMCE U 3HEPIHMU B SJIEPHBIX PEAKLMIX, 3aKOH
PaIMoOaKTUBHOIO pacriajia);

ONMHCHIBATh (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEITUYUHBI:
HaMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
NOJISI, PAa3HOCTh TOTEHLHAJIOB, JJIEKTPOABIKYINAS CHJIA, WHIYKIMS
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, CHia AMIepa, UHIYKTHBHOCTD,
ANEKTPOJBIKYINAS. CUJIAa CAMOMHIYKLUMH, 3HEPTrus MArHUTHOTO MOJIS
MPOBOJHUKA C TOKOM, PENSTUBUCTCKUN MUMIYJbC, MOJIHAS DSHEPIHUs,
SHEprusi TMOKOsI CBOOOJHOM 4YaCTHIIBI, DHEPrHsi U HUMITYJIbC (POTOHA,
MacCOBOE YHCIIO U 3apsi pa, SHEPTHs CBA3H sIpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUMA:
AIIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHus



BOJNH, Judpakmus, JIUCIIEPCHs, TOJHOE BHYTPEHHEE OTpaKeHUe,
dotosnexktpuueckuii dhdext (pororddexr), ampda- m Oera-pacmambl
anep, raMMa-uslydeHue snaep, (pu3ndeckue MPUHITUIBI CIIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OTNpEENATh HaIpaBiICHUE WHIYKIMA MarHUTHOTO MOJIsi MPOBOJHHMKA C
TOKOM, CHJIbl AMriepa u cuiibl Jlopenna;

CTPOHUTH N300pakeHHe, CO3JaBAEMOE TIIOCKUM 3€pKaJioM, TOHKOM JTHH301M,
U PACCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSATh OCHOBOIOJATAIONINE ACTPOHOMUYECKUE MOHSATUSA, TEOPUH U
3aKOHBI JUIS aHaidu3a M OOBSICHEHUS (PU3NYECKHX MPOIECCOB,
MPOUCXOJIAIIUX B 3BE37aX, B 3BE3JHBIX CHUCTEMAX, B MEXKIaJlaKTUYECKOU
cpejie; ABUKEHUSI HEOECHBIX TeJl, IBOJIIOLUHU 3BE31] U BCelleHHOI;
MPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (PUKCUpOBaTh pe3yibTaThbl TMOJYYEHHONH 3aBUCHUMOCTU
(¢u3MUeCKuX BEIMYMH B BHUAE TIpadukoB ¢ Y4YETOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEpPEHMM, JleflaThb  BBIBOJABI IO  pe3ysbTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpaTh ONTUMAJbHBIA METOJ WU3MEPEHHUsI, OIEHWBATh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIE OTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;
MIPOBOAUTH ONBITHI MO MPOBEPKE MPEIJIOKEHHONW TUIOTE3bI: TIIAaHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJYYEHHbIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ MPEMJIOKEHHOU
TUTIOTE3bI;

OMUCHIBATH METO/IbI TIOJTYYEHUSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUH;
coOJII01aTh TIpaBUiIa 0€30MaCHOTO TPY/Ja MPH MPOBEACHUU MCCIIEIOBAHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, TMpPaKTUKymMa ©  y4eOHO-
HCCIICIOBATENIBCKOM M TPOEKTHOM JIESITEIbHOCTH C KCHOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00paTOPHOTro 000pyAOBaHMUS;

peuath pacy€THbIC 3aJadyd C SIBHO 3aJaHHOW W HESBHO 3aJaHHOU
dbu3nUeckoil MOJENbl0: HAa OCHOBAaHWM aHaiu3a YCJIOBHUS BBIOMpATH
bu3ndecKkue MoJen, OTBEYAloNue TPEeOOBAaHUSM 3aJadyH, MPUMEHSThH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3MUECKUX TEOpHUit
Py HUCIHOJIb30BAHMM MaTEMaTUUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOAUTH PacUyEThl HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBAThH
pe3yAbTaThl U KOPPEKTUPOBATH METOJIbl PEUICHUS C YUYETOM MOJYYEHHBIX
pE3YIbTATOB;



pemaTh KadyeCTBEHHbIC 3aJaud, TpeOylollhe NPUMEHEHUs 3HAaHUU U3
Pa3HBIX pa3aeioB Kypca (PU3NKHU, a TAKKE UHTErPALIMU 3HAHUN U3 IPYTHUX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATH JIOTHUECKYIO
LEMOYKY PACCYKJIEHUI ¢ OMIOPOIl Ha U3yUYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKUe SBICHUS;

UCIIOJB30BaTh TEOPETUYECKUE 3HAHUS JUIsi OOBSICHEHHS] OCHOBHBIX
MPUHIUIOB PaObOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
U TEXHOJOTUYECKUX TPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

aHaJU3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM M ITPOU3BOICTBEHHOM
NESATETLHOCTH YEeJIOBEKa, CBSI3aHHOM C (U3MYECKUMHU TIPOIecCaMu, C
MO3UIIMNA SKOJIOTUYECKON O€30MaCHOCTH, MPECTABICHUHN O palliOHATBLHOM
IPUPOAOIOIb30BAHUN, @ TAKKE Pa3yMHOM HCIIOJIb30BAHUM JIOCTUKEHUUN
HAYKd M TEXHOJOTHM Uil JAJBbHEHIIETO PAa3BUTUS YEJIOBEYECKOTO
00IIIeCTBA;

MPUMEHSTh pa3IuyHble CrOcoObl paboThl ¢ MHpOpMaLUeH (PU3UYECKOTO
COJIEp)KaHUsI C HCIOJB30BAHHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC
TEXHOJIOTUU JUIsl TIOMCKA, TNepepabOTKu M MpeabsSBICHUS y4eOHOU U
HAyYHO-TIOMYJISIPHOU MH(GOPMAIUH, CTPYKTYPUPOBAHUSI U UHTEPIPETALINU
uHbopMaIuKU, TOJMYYECHHOM U3 PAa3JIMYHbIX HCTOYHHUKOB, KPUTUYECKU
aHANMM3UPOBAaTh  TOJIy4aemMyro  UWHGOpMAIMI0O ©W  OICHHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK M HA OCHOBE
aHaIM3a UICTOYHUKA HHPOpPMaLIUU;

MPOSIBIISIT OpraHu3aluOHHBIC u MO03HABATENIbHbIE yMEHUS
CaMOCTOATENILHOTO  TNPHOOPETeHHs] HOBBIX 3HAHUW B Tpoliecce
BBINIOJIHEHUS MPOEKTHBIX U y4eOHO-UCCIEI0BATEIbCKUX PAOOT;

paboTath B TpyNIlE C HMCIOJHEHUEM Ppa3JIMYHBIX COLUUAIBHBIX POJIEH,
IJIAaHUPOBATH PA0OTy IPYIIbI, PALIMOHATIBLHO PACHPENEATh AeSTENbHOCTD
B HECTaHJAPTHBIX CUTYallUsIX, aJeKBaTHO OIICHWBATH BKJAJ KaXKIOTO W3
YYaCTHUKOB TPYIIIBI B PEIIICHUE pacCMaTPUBAEMON TTPOOIIEMBI;

MPOSIBIIATh MOTUBAIMIO K Oyayiie npodecCuoHaIbHON AESITEILHOCTH TI0
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO POdUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne HaumeHoBaHue pa3jiesioB u
n/m TeM NPOrpamMmbl

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

BocnurareabHbIi
MOTEHIHUA
(BuaBI/ popMBI
AesITeJIbHOCTH)

Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI

1.1
MIPUPOJIBI

Hayunsblii MeTO1 TO3HAHUSA

6 1

bubmuorexa [JOK
https://m.edso00.ru/88650f0a
MockoBckas

3JIEKTPOHHAS IIKOJIa
MDIII
https://school.mos.ru/

YCTAHOBJICHHE
JIOBEPUTEIbHBIX
OTHOILECHUN MEXTY
YUUTEIIEM U €ro
Y4EHHKaMH,
CIOCOOCTBYIOLINX
MO3UTUBHOMY
BOCIIPHSITHIO
yUYaIIAMUCS
TpeOoBaHUil U
npocb0 yuuress,
IPUBJICUYCHHUIO UX
BHUMaHHUS K
o0cyxmaemMoil Ha
ypoKe
nHpopmanuu,
AKTUBU3AINH UX
II03HABATEIbHOU
JeSITebHOCTH

Uroro no pazgeny



https://m.edsoo.ru/88650f0a
https://school.mos.ru/

Pa3nean 2. MEXAHUKA

2.1 Kunemaruka

10

bu6nuoreka [JOK
https://m.edso00.ru/88650f0a
MocxkoBckas

QJICKTPOHHAsA MIKOJIa
MDOIII
https://school.mos.ru/

noOyXacHNE
IIKOJIbHUKOB
co0ronaTh Ha
ypoKe
OOIIeNTPUHSATHIC
HOPMBI ITOBECHHS,
npaBujIa OOIICHUS
CO CTapIIUMHU
(yuutensimu) u
CBEPCTHUKAMH
(IIKOJIBHUKAMHU),
HPUHIUITHL
yaeOHOMU
JTUCITUILIAHBI 1
caMOOpraHu3aluu

2.2 Junamuka

10

bu6mmoteka [IOK
https://m.edso0.ru/88650f0a
MocKkoBcKas
3JIEKTPOHHAS IIKOJIa
MDII
https://school.mos.ru/

IIPUBJICYEHHE
BHUMAaHUs
HIKOJIbHUKOB K
LIEHHOCTHOMY
aCIeKTy
M3y4aeMbIX Ha
YpOKax sIBJICHUH,
OpraHM3aIys UxX
paboThl ¢
MOJy4aeMoOM Ha
YPOKE COLMAJIBbHO
3HAYMMOU
uHpopmanuei —



https://m.edsoo.ru/88650f0a
https://school.mos.ru/
https://m.edsoo.ru/88650f0a
https://school.mos.ru/

2.3

Craruka TBEpAOTO TEa

bu6mmoteka [IOK
https://m.edso00.ru/88650f0a
MocxkoBckas

AJIEKTPOHHAS IIIKOJIA
MDII
https://school.mos.ru/

WHUIIUUPOBAHUE €€
o0cyXIeHuMS,
BBICKA3bIBAHUSI
YYaIMMHICS CBOETO
MHEHHUS T10 €€
HIOBOJLY, BEIPAOOTKH
CBOETO0 K Heit
OTHOIICHUS

HCIOJIL30BaHHE
BOCIIUTATEIbHBIX
BO3MOXKHOCTECH
COJIepKaHUs
yueOHOro
nmpeaMeTa yepe3
JIEMOHCTPALHIO
JETSM IIPUMEPOB
OTBETCTBEHHOTO,
TPaXTaHCKOTO
MTOBEICHUS,
MIPOSIBIICHUS
YeJIOBEKOJIFOOHS U
T00pOCEePIEIHOCTH,
yepe3 moa0op
COOTBETCTBYIOIIUX
TEKCTOB JIJIs
YTEHHMS, 33124 JUIS
pelieHus,
poOIEMHBIX
CUTYalHH ISt
00CyX/ICHUS B



https://m.edsoo.ru/88650f0a
https://school.mos.ru/

KJIacce

24 3aKOHBI COXpPaHCHUS B 10 1 0
MEXaHHUKE
Hroro 1o pasneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUNHAMUKA

bubmuorexa [JOK
https://m.edso00.ru/88650f0a
MockoBckas

AJICKTPOHHAS IIIKOJIA
MDOIII
https://school.mos.ru/

IpUMEHEHHE Ha
ypoke
VUHTEPaKTHBHBIX
¢dbopm paboTsI
yUaIIuXCs:
MHTEIJICKTYaIbHBIX
urp,
CTUMYJIHPYIOIINX
II03HABaTEJIbHYIO
MOTHBAIUIO
IIKOJBHUKOB;
JIUCKYCCHUH,
KOTOPBIE AT
y4anmmest
BO3MOKHOCTb
nproOpecTH ONBIT
BEJICHUS
KOHCTPYKTUBHOTO
JIMaJora;
IpyNnoBOi paboThI
WU paOOTHI B
napax, KOTopble
ydar IKOJIbHUKOB
KOMaHJIHOU padoTe
U B3aUMOJICHCTBUIO
C IpYTUMHU JI€TbMH



https://m.edsoo.ru/88650f0a
https://school.mos.ru/

3.1

3.2

OCHOBBI
MOJICKYJISIPHOKHHETHYECKON
TEOpUHU

Tepmoaunnamuka. TemioBbie
MAaIIUHEBI

15

20

bu6nmoreka [IOK
https://m.edso00.ru/88650f0a
MockoBckas

3JIEKTPOHHAS IIIKOJIa
MDOIII
https://school.mos.ru/

bu6nuoreka [IOK
https://m.edso0.ru/88650f0a
MocKkoBcKas
3JIEKTPOHHAS IIKOJIa
MBI
https://school.mos.ru/

BKJIFOYEHHE B YPOK
UTPOBBIX
polenyp, KOTOpbie
IIOMOTalOT
nojiepKaTh
MOTHBAIIMIO JCTCH
K MOJYYEHUIO
3HAHUI,
HaJIQXKUBAHUIO
MMO3UTHUBHBIX
MEKITHYHOCTHBIX
OTHOIIICHUH B
KJ1acce, IOMOIaroT
YCTaHOBJICHHUIO
no0poXKenaTeTbHOU
aTMocQepsl BO
BpeMs ypokKa
OpraHu3alus
medcra
MOTHUBUPOBAHHBIX U
SPYAUPOBAHHBIX
yUaIuxcs HaJ[ UX
HEYCTEeBAIOIIUMHU
OJHOKJIaCCHUKAMH,
biE:1 )11 (S §0)
MIKOJIBLHUKAM
COLIMAJILHO
3HAUYUMBIN OIBIT
COTPY/HUYECTBA U
B3aNMMHOM ITOMOIIIH



https://m.edsoo.ru/88650f0a
https://school.mos.ru/
https://m.edsoo.ru/88650f0a
https://school.mos.ru/

3.3

ArperaTHble COCTOSIHUS

Benrectsa. Pa3oBEIe
TIePEXOIbI

14

bubnnoreka IIOK
https://m.edso00.ru/88650f0a
MockoBckas

3JIEKTPOHHAS IIIKOJIA
MDII
https://school.mos.ru/

UHHUIIMAPOBAHUE U
TIOJJICPIKKA
UCCIIEIOBATEIIBCKON
JeSITeIbHOCTH
IIKOJIHHUKOB B
pamKax
peaM3an UMU
WH/IMBUYAJIbHBIX U
IPYIIOBBIX
UCCIICIOBATEIILCKUX
IPOEKTOB, YTO JaCT
HIKOJIbHUKAM
BO3MOXHOCTb
proOpeCTH HaBBIK
CaMOCTOSITEIILHOTO
peleHus
TEOPETUYECKOMN
POOJIEMBI, HABBIK
TCHEPUPOBAHUS U
odopmIIeHUS
COOCTBEHHBIX HIEH,
HaBBIK
YBaKUTEILHOTO
OTHOIIEHUS K
YY)KUM UIESM,
0(OpMJIICHHBIM B
paboTax nIpyrux
HCCceIoBaTeIeH,
HaBBIK MyOJIMYHOTO
BBICTYIIJICHHS



https://m.edsoo.ru/88650f0a
https://school.mos.ru/

Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

49

nepe ayAuTOpUei,
apryMEHTHPOBaHUS
1 OTCTaMBaHM
CBOCH TOYKH
3pEeHHS

4.1 DNeKTpruYecKoe moJie

24

bubmuorexa [JOK
https://m.edso00.ru/88650f0a
MockoBckas

3JIEKTPOHHAS IIKOJIa
MDIII
https://school.mos.ru/

YCTaHOBJICHUE
JIOBEPUTEIbHBIX
OTHOIICHUI MEXIY
YUUTEJIEM U €ro
YUEHUKAMU,
CIOCOOCTBYIOLINX
MO3UTUBHOMY
BOCTIPUSTHIO
yYanuMHUCs
TpeboBaHUM U
npoch0 yuuress,
MPUBJICYCHHUIO X
BHUMAaHUS K
oOcyxaaemMoi Ha
ypoKe
uH(popMaluuy,
AKTUBH3AINH HX
MO3HABATEIbHON
e TEIbHOCTH

4.2 [ToCTOSTHHBIN 3NIEKTPUYECKHN

TOK

24

but6mmoreka [IOK
https://m.eds00.ru/88650f0a
MockoBckasa

OOy XKIeH e
IIKOJIbHUKOB



https://m.edsoo.ru/88650f0a
https://school.mos.ru/
https://m.edsoo.ru/88650f0a

OJICKTPOHHA IIKOJIa

MBI
https://school.mos.ru/

co0JII01aTh HA
ypOKe
OOIIENTPUHSATHIE
HOPMBI TTOBEICHUS,
npaBujIa OOIICHUS
CO CTapIIuMHU
(yuurensmu) u
CBEPCTHUKAMH
(IIKOJIBHUKAMHU),
TIPHHITATTBI
yueOHoU
JUCILUIUIMHEL 1
caMOOpraHu3aI1

4.3

Toku B pa3nuyHBIX cpenax

bu6nuoreka [IOK
https://m.edso00.ru/88650f0a
MockoBckas

3JIEKTPOHHAs 1IKOJa
MDIII
https://school.mos.ru/

MIPUBJICYCHUE
BHUMAaHUs
HIKOJILHUKOB K
LEHHOCTHOMY
acCHeKTy
M3y4aeMbIX Ha
YpOKax SIBJICHUH,
OpraHu3aIms ux
paboThl ¢
MOoJy4aeMou Ha
YPOKE COLUaIbHO
3HAaYUMOU
uHpopmanuei —
WHULIUUPOBAHUE €€
o0cyxIeHus,
BBICKA3bIBAHUS
yUYalIIMUCS CBOETO



https://school.mos.ru/
https://m.edsoo.ru/88650f0a
https://school.mos.ru/

MHEHHS 110 €€
MOBOJTY, BEIPAOOTKHU
CBOEIO0 K Hel
OTHOILIEHUS

Hroro no pazneny

54

Pazgen 5. ®U3NUECKHNA MIPAKTUKYM

5.1 PuU3NYECKUN IPAKTUKYM

16

16

bubnuoreka [IOK
https://m.edso0.ru/88650f0a
MocKkoBcKas
3JIEKTPOHHAS IIKOJIa
MBI
https://school.mos.ru/

UCTIOJIb30BaHUE
BOCTIMTATEIILHBIX
BO3MOKHOCTEMN
CoJIepKaHuUs
yueOHOro
npeaMera uepes
JIEMOHCTPAIIHIO
JETSIM IIPUMEPOB
OTBETCTBEHHOTO,
TPaXTaHCKOTO
MOBEJ/ICHUS,
MPOSIBIICHUS
YeNOBEKOMIO0US U
T00pOCepIeYHOCTH,
yepes 1noadop
COOTBETCTBYIOIINX
TEKCTOB JIJISI
YTCHMSI, 3a]1a9 JITS
pelIeHus,
POOJIEMHBIX
CUTYalHH I
o0CyXJIeHUS B
KJlacce



https://m.edsoo.ru/88650f0a
https://school.mos.ru/

Hroro no pazneny

PesepBHOE Bpemst

16
10

bubmuorexa [JOK

https://m.edso00.ru/88650f0a

MockoBcKas
3JICKTPOHHAS IIKOJIA
MBI
https://school.mos.ru/

IpUMEHEHHE Ha
ypoKe
WHTEPaKTHBHBIX
¢dopm paboTHI
yUaIIuXCs:
MHTEJUICKTYaIbHBIX
urp,
CTUMYJIHPYIOIINX
II03HABaTEJIbHYIO
MOTHBALIUIO
IIKOJBHUKOB;
JIUCKYCCHUH,
KOTOPBIE TAIOT
yUYaIInuMCs
BO3MOXHOCTb
nproOpecTH ONbIT
BEJICHUS
KOHCTPYKTUBHOTO
JIMAJoTa;
IpyNIoBOi paboThI
WU paOOTHI B
napax, KOTopble
ydaT IIKOJILHIKOB
KOMaHJIHOU paboTe
U B3aUMOJICHCTBUIO
C IpYTUMHU JI€ThbMH

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

170

10

16



https://m.edsoo.ru/88650f0a
https://school.mos.ru/

11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE BocnurareabHblit
Ne HaumeHoBaHue pa3ieioB (undposbie) MOTEHIHAJ
KonTpoabubie  IIpakTHueckue
n/n U TeM MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE (BuaBI/ popMBI
padoThI padoThI
pecypchl AeSITeJIbHOCTH)
Paznen 1. JIEKTPOJAUHAMUKA
11 MarnuTHoe 1noJje 14 1 0 YCTaHOBJICHHE
JIOBEPUTEIHHBIX
OTHOIICHUN MEXIY
YUUTEJIEM U €ro
YUEHUKAMU,
CIOCOOCTBYIOLINX
MO3UTUBHOMY
bubmuorexa [JOK
BOCITPHUSITHIO
https://m.edsoo.ru/88650f0a ALLMICS
MockoBckas yram .
TpeboBaHUM U
AJIEKTPOHHAS IIIKOJIA N
MO POCBD yAITEI,
MPUBJICYCHUIO UX
https://school.mos.ru/ p
BHUMAaHUS K
oOcyxaaemMoi Ha
ypoKe
uH(popMaluy,
AKTHBU3AINH HX
MO3HABATEIbHON
NeSATeTbHOCTH
1.2 DneKTpoMarHuTHas 13 1 0 bubnmoreka [JOK OOy KIeHNE
WHIYKIUS https://m.eds00.ru/88650f0a | MIKOJILHUKOB

MockoBckas

coOIro1aTh Ha



https://m.edsoo.ru/88650f0a
https://school.mos.ru/
https://m.edsoo.ru/88650f0a

OJICKTPOHHA IIKOJIa

MBI
https://school.mos.ru/

ypoKe
OOIIENTPUHSATHIE

HOPMBI TTOBEJICHUS,
npaBujIa OOIICHUS
CO CTapUIUMHU
(yuurensmu) u
CBEPCTHUKAMH
(LIKOJIBHUKAMHU),
TIPHHITATTBI
yaeOHOMU
JTUCIUTIIIUHBI |
caMOOpraHu3aI1

Hroro no pazneny

Paznen 2. KOJIEBAHUSA 1 BOJIHbBI

27

2.1 Mexanuueckue KoJjiebanus

10

bu6mmoteka [IOK
https://m.edso00.ru/88650f0a
MockoBckas

AJIEKTPOHHAS IIIKOJIA
MDIII
https://school.mos.ru/

IIPUBJICUEHHE
BHUMAaHUs
HIKOJILHUKOB K
LIEHHOCTHOMY
aCIeKTy
M3y4aeMbIX Ha
YPOKax sIBJICHUH,
OpraHu3aIus ux
paboThl ¢
MOJy4aeMoOM Ha
YPOKE COLMAJIBbHO
3HAaYUMOU
uHpopmanuei —
VMHULMMPOBAHUE €€
o0cyxaeHus,



https://school.mos.ru/
https://m.edsoo.ru/88650f0a
https://school.mos.ru/

2.2

DJIEKTPOMAarHUTHBIC
KOJIeOaHusA

15

bubnnoreka IIOK
https://m.edso0.ru/88650f0a
MocKkoBcKast
3JIEKTPOHHAS IIKOJIa
MBI
https://school.mos.ru/

BBICKA3bIBaHMS
YYaIIUMHKCS CBOETO
MHEHHS I10 €€
MOBOJTY, BEIPAOOTKHU
CBOEIO K Hel
OTHOIIIEHUS

HCIOJIL30BaHHE
BOCIIUTATEIBHBIX
BO3MO>KHOCTEH
coJiepKaHus
yueOHOro
npeaMeTa uepe3
JIEMOHCTPALINIO
JETSIM IIPUMEPOB
OTBETCTBEHHOTO,
TPaKIaHCKOTO
MTOBEICHUS,
MPOSIBIICHUS
YeJIOBEKOJIIOOHS U
T00pOCEePIEYHOCTH,
yepe3 moa0op
COOTBETCTBYIOIINX
TEKCTOB JIJIsI
YTE€HUs, 3a1a4 s
pelieHus,
POOJIEMHBIX
CUTYalHH I
00CyX/ICHUS B
Kjacce



https://m.edsoo.ru/88650f0a
https://school.mos.ru/

2.3

Mexanuueckue 1
3JIEKTPOMATrHUTHBIE BOJTHBI

10

bubnnoreka IIOK
https://m.edso00.ru/88650f0a
MocxkoBckasa

QJICKTPOHHAsA MIKOJIa
MDII
https://school.mos.ru/

NPUMECHECHHE Ha
ypoke
MHTEPAKTUBHBIX
dhopm paboThI
yUalmxcs:
WHTEIJICKTYaTbHBIX
urp,
CTUMYJTHPYIOIIHX
MO03HABATEIIBHYIO
MOTHBAIIHIO
HIKOJIbHUKOB;
JUCKYCCUH,
KOTOpBIE JAt0T
ydanmmcest
BO3MO>XHOCTh
IPUOOPECTH OIIBIT
BEJICHUS
KOHCTPYKTHUBHOTO
JTaJIora;
TPYNIOBO pabOThHI
WIN pabOTHI B
napax, KOTopble
ydaT IKOJHLHUKOB
KOMaHJTHOH paboTe
U B3aUMOJICUCTBUIO
C IPYTUMH JIeTbMHU

2.4

OnTuka

25

bu6nuoreka [IOK
https://m.edso0.ru/88650f0a
MockoBckas

QJICKTPOHHA IIKOJIa

BKJIIOYEHHUE B YPOK
HUTPOBBIX
MpoIIeayp, KOTOPHIC
TIOMOTaIOT



https://m.edsoo.ru/88650f0a
https://school.mos.ru/
https://m.edsoo.ru/88650f0a

MDII
https://school.mos.ru/

nojiepxaTh
MOTHBAIIMIO JeTeH
K ITOJy4YEHUIO
3HAHWM,
HaJIQXKHUBaHUIO
IMO3UTHBHBIX
MEXKJIIMYHOCTHBIX
OTHOIIICHUH B
KJjiacce, IOMOTaloT
YCTaHOBJICHUIO
T00poKeIaTeIbHON
aTMocdepsl BO
BpeMsl ypoka

Hroro no pazneny

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

60

3.1 Ocuoser CTO

5

1

0

bu6mmoteka [IOK
https://m.edso00.ru/88650f0a
MockoBckas

AJIEKTPOHHAS IIIKOJIA
MDIII
https://school.mos.ru/

OpraHu3aIus
niedcra
MOTHBHPOBaHHBIX U
PYAUPOBAHHBIX
ydanmxcs Haj UX
HEYCIEBAIOIUMU
OJTHOKJIACCHUKAMHU,
JIAFOILETr0
HIKOJIbHUKaM
COLMAJIBHO
3HAYUMBIH OIIBIT
COTpYJIHUYECTBA U
B3aMMHOH TIOMOIIH



https://school.mos.ru/
https://m.edsoo.ru/88650f0a
https://school.mos.ru/

Hroro no pazneny

Paznesn 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckyisipHO-BOIHOBOU

Jyaau3M

15

bubnnoreka IIOK
https://m.edso0.ru/88650f0a
MocKkoBcKast
3JIEKTPOHHAS IIKOJIa
MBI
https://school.mos.ru/

UHHUIIMAPOBAHUE U
MOJIIEPIKKA
UCCIIEIOBATEIIBCKON
JeSITeIbHOCTH
IIKOJIBHUKOB B
paMkax
peanu3aiui UMu
WHIUBUIYAIbHBIX
IPYIIOBBIX
UCCIIEIOBATEIbCKIX
IPOEKTOB, YTO JaCT
HIKOJIbHUKAM
BO3MOXHOCTb
MpUOOPECTH HABBIK
CaMOCTOSITETEHOTO
pereHus
TEOPETUYECKOMN
POOJIEMBI, HABBIK
TCHEPUPOBAHUS U
odopmIIeHUS
COOCTBEHHBIX HIEH,
HaBBIK
YBaKUTEILHOTO
OTHOIICHHS K
YY)KHM UIESM,
0(OpMJIICHHBIM B
paboTax Ipyrux



https://m.edsoo.ru/88650f0a
https://school.mos.ru/

4.2

4.3

®duzuka aroma

®du3uKa aTOMHOTO fA7Ipa U
3JIEMEHTAPHBIX YACTUII

bubnnoreka IIOK
https://m.edso0.ru/88650f0a
MocKkoBcKast
3JIEKTPOHHAS IIKOJIa
MBI
https://school.mos.ru/

but6mmoreka [IOK
https://m.eds00.ru/88650f0a

HCCIeIoBaTeICH,
HaBBIK MYOJIMYHOTO
BBICTYIUICHUS
nepes ayaAuTopuei,
apryMEeHTHPOBAHUS
U OTCTaNBaHUSA
CBOEH TOYKH
3peHUs

YCTaHOBJICHHE
JIOBEPUTEIBbHBIX
OTHOUIEHUN MEXIY
YUUTEIIEM U €TO
YYCHUKaMH,
CIOCOOCTBYIOLINX
HO3UTUBHOMY
BOCIIPHUSITHIO
y4aIuMHUcs
TpeOoBaHUil U
npocb0 yuuress,
NPUBJICUYCHUIO X
BHUMAaHUS K
o0cyxmaemMoil Ha
ypoke
uHpopMaluy,
aKTUBU3AIMU UX
MIO3HABATEJIbHOM
JeSITeTbHOCTH

OOy XKIeH e
MIKOJbHUKOB



https://m.edsoo.ru/88650f0a
https://school.mos.ru/
https://m.edsoo.ru/88650f0a

MockoBckasa

OJICKTPOHHAas IKOJIa

MBI
https://school.mos.ru/

co0JII01aTh HA
ypOKe
OOIIENTPUHSATHIE
HOPMBI TTOBEJICHUS,
npaBujIa OOIICHUS
CO CTapIIuMHU
(yuurensmu) u

CBEPCTHUKAMHU
(IIKOJIBHUKAMHU),
HPUHIAITBL
yueOHoU
JTUCLUIUIMHBL U
caMOOpraHu3alu

Hroro mo pazueny 25

Pazpen 5. JIEMEHTBI ACTPOHOMMU U ACTPOPU3UKU

5.1 DneMeHThl aCTPOHOMUU U 12 0 IIPUBJICYEHHE
acTpou3uku BHUMAaHHUS

bu6mmoteka [IOK

https://m.edso00.ru/88650f0a

MockoBckasa

OJICKTPOHHAA IIKOJIa

MDIII
https://school.mos.ru/

IIKOJIbHUKOB K
LIEHHOCTHOMY
acCHeKTy
M3y4aeMbIX Ha
YpOKax SIBJICHUH,
OpraHu3aIms ux
paboThl ¢
MOJy4aeMoOM Ha
YPOKE COLUaIbHO
3HAaYUMOU
uHpopmanuei —
WHULIUUPOBAHUE €€



https://school.mos.ru/
https://m.edsoo.ru/88650f0a
https://school.mos.ru/

Hroro no pasaceiny

12

o0cyXIeHus,
BBICKA3bIBaHHS
y4alMMHUCs CBOETO
MHEHHUS 110 €€
MOBOJTY, BEIPAOOTKHU
CBOETO K Heilt
OTHOUICHUS

Pazzen 6. PU3HUYECKHAN MPAKTUKYM

6.1

dusnueckuil NpaKTUKyM

16

16

bubmuorexa [JOK
https://m.edso0.ru/88650f0a
MocKkoBcKas
3JIEKTPOHHAS IIKOJIa
MBI
https://school.mos.ru/

NpPUMEHEHHE Ha
ypoke
UHTEPAKTUBHBIX
dhopm paboThI
yUaIIUXCS:
MHTEJUICKTYaIbHBIX
urp,
CTUMYJTHPYIOIIIHX
MO03HABATEIIbHYIO
MOTHBAIIHIO
HIKOJIbHUKOB;
JIMCKYCCHUH,
KOTOPBIE TAIOT
yUYaInuMCst
BO3MOXHOCTb
MPHUOOPECTH OTBIT
BE/ICHUS
KOHCTPYKTUBHOTO
JTAJIoTa;
TPYNIOBO pabOThI



https://m.edsoo.ru/88650f0a
https://school.mos.ru/

Hroro no pazneny

16

Wi paboThI B
napax, KOTopble
ydaT IKOJbHUKOB
KOMaHJTHOH paboTe
1 B3aUMOJIEHCTBUIO
C IPYTUMH JIeTbMHU

Paznea 7. OBOBIIAIOLIEE ITOB

7.1 CucreMaTH3anys u
000011IeHHE TPEIMETHOTO
COJICP)KAHUS U OIbITA
JIEATEIILHOCTH,
MPHUOOPETEHHOTO MPHU
M3Yy4eHUH Kypca GU3NKU
10 — 11 kmaccos

TOPEHHUE
15

bubmuorexa [JOK
https://m.edso0.ru/88650f0a
MocKkoBcKas
3JIEKTPOHHAS IIKOJIa
MBI
https://school.mos.ru/

HCIIOJIL30BAaHHE
BOCIIUTATEIbHBIX
BO3MO>KHOCTEH
coJiepKaHus
yueOHOro
peaMeTa uepe3
JIEMOHCTPALIIIO
JETSIM IIPUMEPOB
OTBETCTBEHHOTO,
TPaXTaHCKOTO
MTOBEICHUS,
MPOSIBIICHUS
YEeJIOBEKOIIIO0OUS U
T00pOCEePIEIHOCTH,
yepe3 moa0op
COOTBETCTBYIOIIUX
TEKCTOB JIJIs
YTEHHMS, 33124 JUIS
peuieHus,
POOJIEMHBIX
CUTYalHH I



https://m.edsoo.ru/88650f0a
https://school.mos.ru/

00CyXJIeHUS B
KJ1acce

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME

15
10

170

16

bubnnoreka IIOK
https://m.edso00.ru/88650f0a
MockoBckas

3JIEKTPOHHAS IIIKOJIA
MDII
https://school.mos.ru/

OpTraHU3aIHs
medcTBa
MOTHUBUPOBAHHBIX U
APYAUPOBAHHBIX
yUaIIuXCsl HaJ UX
HEYCIEBAIOIINMHU
OJTHOKJIACCHUKAMH,
JIAFOIIETo
IIKOJIEHUKAM
COIIMAIIEHO
3HAYMMBIH OIBIT
COTPY/JIHUYECTBA U
B3aMMHOMN TIOMOIIIH



https://m.edsoo.ru/88650f0a
https://school.mos.ru/

YEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOT'O
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoit H.A., AkninonepHoe oomecTBo «M31aTenscTBo
«IIpocemenue»

» dmsuka, 11 krace/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penakuueit [laphentreBoit H.A., AkunmonepHoe o6miecTBo «M31aTeabCcTBO

((HpOCBGHIGHHG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

®dusuka yriyonenHsiii ypoBeHb. 10-11 knacc. JlabopaTopHbIi NpaKTUKYM:
yuebHoe nocobue / C.B. Crenanos. /M3aatenbctBo «podar»

®wuzuka. 3agaunuk. 10-11 knaccer. /A I PeimkeBud. / U3gatenbctBo «Ipodar
®usuka. 10 - 11 knacc: noypounoe rianuposanue/ B.®. [1unos. / AkiponepHoe
obmectBo «M3narenbctBo «lIpocBemenue»

®usuka. Kontponb 3HaHui, yMeHuii 1 HaBbIKOB yuamuuxcsa 10-11 knaccos. / B.A.
3a6otun, B.H. Komuccapos. / U3natenscTBo «IIpocBerienue»
JIeMOHCTpalIMOHHBIN 3KCIEPUMEHT MO (PU3UKE B CPEIHEH 1IKOJIE: MocoOue st
yuaurens / moxa pen. A. A. Tlokposckoro. / MU3znarensctBo «IIpocBerienue)
COopHnuk 3ama4 o ¢pusuke. 9 —11 kmaccel.: yaeOHOE Tocooue s

o011eo0pa3oBaTeIbHBIX OpraHu3aluii: yrioyonénusiii yposens /O.®. KabapauH,



B.A. Opnos, A.P. 3unsbepman. / U3znatensctBo «IIpocsemnienues

®dusuka. 3agauauk: 9—11 kimaccel. / O. @. Kabapausn, B. A. Opios, A. P.
3unb0epman. /M3narensctBo «/Ipodan

COopHuk BonpocoB U 3a1a4 1o ¢usuke: 10—11 knaccel. /A.H. Manunum.
/M3natenbeTBo «lIpocBemenne»

CO6opHuk 3a1a4 1o ¢pusuke: 6a30Bbiif U mpoduiIbHBIN ypoBHH. g 10- 11
KJIacCOB 001eo0pa3oBaTebHbIX yupexaeHui. / H.A. [Tapdentres. /

N3 parenscTBO «lIpocBemenne

COOpHHUK PKCTIEPUMEHTATBHBIX 33JJaHUN U MPAKTUYECKUX padoT 1o ¢pusmuke: 9 —
11-# xmacchl: yaeOHOE MmocoOue IS yyamuxcs 001ieo0pa3oBaTeIbHbIX
yupexaennii /O.®. Kabapaun, B.A. Opinos; nox pea. FO.U. [{uka. /
N3narensctBO «ACT: AcTpens: TpaH3UTKHHATA»

VYrny6nennoe uzyuenue ¢usuku B 10-11 kiaccax. [lox pegakuueit O. O.
Kabapauna, B. A. Opnosa. /M3natensctBo «IIpocBemienne»

Ou3nyecKuii MPAKTUKYM JIJIs1 KJIACCOB C YrTyOnEHHBIM u3yuenueM pusuku: 10—
11 kmaccer / 1O. U. luk, O. ®@. Kabapausn, B. A. Opios u np.; nox pex. FO. U.
HMuka, O. ®. Kabapauna. / zmarensctBo «lIpocBemienne»

duznyeckuil SKCEPUMEHT B cpefHel mkoie. Yactu 1 u 2: mocoOue A yuuTens
/ HM. Illaxmaes, H.W. I1aBnos. / U3naTenscTBO «IMHEMO3HHA»

HemxoBuu B.I1., lemxoBuu JI.IT. COopHuk 3anau o ¢usuke. 10-11 kmaccel.

/B.I1. emkoBuy, JLII. lemxoBuy. /M3aaTenscTBo «IIpocBemnienues



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

NMHTEPHET

Ennnas xommekius mudpoBeix 00pa3oBaTeIbHBIX PECYPCOB

http://school-collection.edu.ru

butmmoreka [JOK

https://m.edso00.ru/88658f52

MockoBcKas 35eKTpoHHas mkoiga MO

https://school.mos.ru/

Caiit n1s npenogaBaTeneil PU3NKM, ydaluxcs U UX poauTeen

http://www.fizika.ru

BuptyanbHblii MeToAMYEeCKU KaOMHET yuuTens (GU3UKUA U aCTPOHOMUU

http://www.gomulina.orc.ru

["azera "®dusuka" uznarenscTBo noma [lepBoe ceHTIOps

http://fiz.1september.ru

NHudopmanimoHHble TEXHOJIIOTHH B MPENOAABAHUU (DU3UKU

http://infilip.narod.ru

OO6pa3zoBaTenbHbIe aHUMALIUU JUTsI YPOKOB (DM3UKHU

http://somit.ru

dusnka B MPE3CHTALMUAX

http://presfiz.narod.ru




Besa OU3MKA

http://www.all-fizika.com/

Pemry EI'D

http://phys.reshuege.ru/

All ¢puznka

http://www/all-fizika.com/

Pocculickas 35ekTpoHHas mKoJia

https://resh.edu/ru/

[xonbHas pusrka

https://www/sites.google.com/site/saitpfizike/home

[ToaroroBka onuMMuagHUKa O GU3UKE

http://fizportal/ru/olimp-podgotovka







