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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma o ¢uszmke 6a30BOTO YPOBHS Ha YPOBHE CpeAHETO 00IIero o0pa3oBaHus pa3zpaboTaHa
Ha OCHOBE TIOJIOKEHUH M TpeOOBAHUH K pe3ysbTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTEIbHON MPOTPaMMEI,
npeacraBieHHbIx B PI'OC COO, a taxxke ¢ yuétom denepaibHONW paboueld mporpaMMbl BOCITUTAHUS U
KOHIENIMKM TpenojaBaHus ydyeOHoro mnpeamera «®Pusznka» B 00pa30BaTeNbHBIX OpPraHU3ALMSIX
Poccuiickoii ®@eneparun, peaau3yonx OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

Copep:xxanue mporpamMmbl Mo (U3MKE HAMpaBlIeHO Ha (OPMUPOBAHHME ECTECTBEHHO-HAYYHOMN
KapTuHbl MHUpa obydatormxcs 10—11 kmaccoB mpu o0yyeHnn ux (pusnuke Ha 6a30BOM ypOBHE Ha OCHOBE
CHCTEMHO-/IeATeNIbHOCTHOTO noxoxaa. [Ilporpamma no ¢usuke coorserctByet TpedoBanusim GI'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, IPEJAMETHBIM M METalpeAMETHbIM pe3yJbTaTaM OOyueHHus, a TaKkKe
YUUTBHIBAET HEOOXOJWMOCTh pealIn3alliil MEXKIPEIMETHBIX CBs3el (PU3MKH C ecTeCTBEeHHO-HAYYHBIMH
y4eOHBIMU IIpeMeTaMu. B Hell onpenenstoTcsi OCHOBHBIE 1eJIM U3y4eHUs (PU3UKU Ha YPOBHE CPEIHETrO
obmiero oOpa3oBaHMs, IUIAHUPYEMble pe3yJIbTaThl OCBOEHUS Kypca (U3UMKU: JIMYHOCTHBIE,
MeTaIpeIMeTHbIe, IpeAMeTHbIE (Ha 6a30BOM ypOBHE).

[Tporpamma no (pu3mKe BKIIOYAET:

® [UIaHMpYEMBbIE pe3yJIbTaThl OCBOCHHS Kypca (HU3MKHM Ha 0a30BOM YpOBHE, B TOM YHCIE

IpeMETHBIE PE3YJIbTaThI 10 TO/1aM 00YYEHUS;

® cozepkaHue yueOHoro npeamera «Dusuka» mo rogam o0ydeHHUs.

®dusuka Kak Hayka O HamOojee OOLIMX 3aKOHaX MPHUPOJbI, BHICTyIAs B KauyecTBE Y4eOHOIo
npeaMera B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJIAJ B CHUCTEMY 3HAaHHH OO0 OKpY)KaloIIeM MUpe.
HIkonbHBIA Kypc (QU3UKH — CUCTEMOOOpa3yroMIMi Il €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMPEIMETOB,
MOCKOJIbKY (DPU3MUECKHE 3aKOHBI JIS)KAaT B OCHOBE MPOILIECCOB U SIBJICHUHN, U3y4aeMbIX XUMHUEH, OHOJIOTHEeH,
buznueckoii reorpadueit u actpoHomueid. Micnons3oBaHue U akTUBHOE MPUMEHEHNE (DU3MUECKUX 3HAHUI
OTIpENeNIIeT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe SHEpreTUKd, TPAHCHOPTa,
OCBOEHHUSI KOCMOCA, IOJyYE€HHUS HOBBIX MAaTEpUaJIOB C 3aJaHHBIMU CBOMCTBaMHM M Apyrux. Msyuenue
(U3KUKY BHOCUT OCHOBHOM BKJIaJ B JOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI MUPA 00yYarouxcs,
B (OpMHUpOBaHME YMEHHH NPUMEHSATh HAY4HbI METOJl MO3HAHUS IMPHU BHINOJHEHUH UMHU Y4EOHBIX
HUCCIIEIOBAHUHN.

B ocHOBY kypca ¢hu3uku 17151 ypoBHSI CpETHET0 OOIIEro 00pa30BaHUs MOJIOKEH Pl UACH, KOTOPBIE
MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €0 NOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEMl Kypc SBISIETCA JIOTUYECKH 3aBEPIIEHHBIM, OH
COZCPKUT MaTepuan U3 BCEX pa3AeioB (U3MKH, BKIIOYAET KaK BOIPOCHl KIACCHYECKOM, TaK H
COBPEMEHHOU (PU3UKH.

Hoesn cenmepanuzayuu. B cooTrBercTBUM € HeW Marepuan Kypca (PU3UKH OOBEIUHEH BOKPYT
¢usnuecknx Teopuil. Bemymmm B Kypce sBisieTcst (OPMHpPOBAHWE MPEICTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BELIECTBE U IMOJIE.

Hoes eymanumapusayuu. EE peanusanus MpeanoyiaraeT HCIOJIb30BaHUE T'yMaHUTapHOTO
noTeHnuana GU3N4YecKoil HayKH, OCMBICIIEHUE CBSI3U pa3BUTHsI (PU3UKU C pa3BUTHEM OOIIECTBA, a TAKXKe
C MHPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU M SKOJOTHUYECKUMHU MPOOTIEMaMHU.

Hoes npuxnaonou nanpaenrennocmu. Kype pusuku npennoiaraet 3HaKOMCTBO € IIUPOKUM KPYyTOM
TEXHUUYECKUX U TEXHOJIOTMYECKUX NPUIIOKEHUI U3yUEHHBIX TEOPUM 1 3aKOHOB.

Hoes sxonozuszayuu peanusyeTcs MOCPEICTBOM BBEJIECHUS 3JIEMEHTOB COJIEP)KaHuUs, MOCBAIEHHBIX
HKOJIOTHUECKUM TPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHHKH W TEXHOJIOTHH, a
Takke 00CY>KIeHHsI MPoOJIeM palMOHAIBLHOTO MIPUPOAONOIB30BaHUS U DKOJIOTHYECKON O€301MacHOCTH.



CTepKHEBBIMH 3JI€MEHTaMU Kypca (PU3MKHM Ha YPOBHE CPEJHEro oOmiero oOpa3oBaHUs SBISIOTCS
¢usndeckne teopun (HopMUPOBAHHE TMPEICTABICHUA O CTPYKTYpE TMOCTPOCHUS (DU3UIECKOH TEOPHH,
ponu pyHIAMEHTATBHBIX 3aKOHOB M TPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPHUPOJIE, TPAaHHUIIAX
IPUMEHUMOCTH TEOPHH, /IJIs1 OIIMCAHUS €CTECTBEHHO-HAYUYHBIX SBJICHUN U NPOLIECCOB).

CucTeMHO-IeSITENIbHOCTHBIN MOAX0A B Kypce (GU3MKH pealn3yeTcss Npexae BCero 3a Ccuér
OpraHu3alMM SKCIIEPUMEHTAIBHOMN AedTeNnbHOCTH oOydatomumxcs. [ 6a30Boro ypoBHs Kypca GU3UKH —
3TO UCIMOJIb30BaHUE CUCTEMBI (DPOHTABHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1a0OpaTOPHBIX padoT,
KOTOpbIE B Iporpamme No (Gu3uKe OOBEAWHEHB! B OOIMIMN CIUCOK YYEHMYECKHX MPAKTHYECKUX padoT.
Bbinenenne B yKka3aHHOM IiepedHe JIaOOpaTOpHBIX paldoT, MPOBOAMMBIX MJJISi KOHTPOJII U OLEHKH,
OCYIIECTBIISIETCS YYACTHUKAMHU 00pa30BaTEIbHOTO MPOLECCa UCXOs M3 OCOOCHHOCTEH TUIAHUPOBAHUS H
ocHameHust kabuHera ¢usuku. Ilpu sToM obOecneumBaeTCs OBIAZCHUE OOYYAIOIIUMUCS YMEHHUSIMHU
IPOBOJUTh KOCBEHHBIE M3MEPEHMs, MCCIEIOBAHUS 3aBUCUMOCTEN (DPU3MUYECKMX BEJIUYMH U IOCTAaHOBKY
OITBITOB TIO TIPOBEPKE MPEITI0KECHHBIX THIIOTES.

Bbosbiioe BHMMaHUe yaeseTcss PELICHUI0 PAacyE€THBIX M KadeCTBEHHBIX 3aad. [lpm stom s
pacu€THBIX 3aJay MPHOPUTETOM SBISIOTCA 33Jayd € SBHO 3aJaHHOM (DU3MYECKOH MOJENbIO,
MO3BOJISIOIINE MPUMEHSATh U3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasfena Kypca, Tak U
MHTETpUpPYS 3HAHUS U3 Pa3HBIX pa3/ienoB. s KauecTBEHHbBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUs (U3NUECKUX SBICHWH M TIPOLIECCOB B OKPYXKAMOIIEH >XU3HH, TpeOyromme
BbIOOpa (PU3MUECKON MOJIENN /ISl CUTYalluH MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusmu PI'OC COO k maTepHAbHO-TEXHHUYECKOMY OOECIIeUeHH0
y4eOHOTro mporiecca 6a30BbIN ypOBEHb Kypca (M3UKH HAa YPOBHE CPETHEr0 OOIIEro 00pa3oBaHUs JOJDKEH
U3y4aTbCs B YCIOBMSX MPEIMETHOro KabuHeTa (PM3MKU MM B YCIOBHMSX WHTETPUPOBAHHOIO KaOWHeTa
NPEJMETOB E€CTeCTBEHHO-HAyyHOro Iukiaa. B kaOuHere ¢Qu3uku 1O0MKHO OBbITH HEOOXOAMMOE
nabopaTopHoe 00OpyZOBaHHE JUIsI BBHIIOJHEHUS YKa3aHHBIX B IMporpamMMme Mo (U3MKe yUYEeHHUECKUX
MPaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000pyI0BaHHUE.

JleMoHCTpanmoHHoe 000pyoBaHWE (POPMHPYETCSI B COOTBETCTBUHU C MPUHIIMIIOM MHUHUMAIBEHON
JOCTaTOYHOCTH W OOECTHeYMBaeT IMOCTAHOBKY IEPEUMCICHHBIX B MporpaMMe Mo (U3UKE KIHOYEBHIX
JNEMOHCTpAUMi ISl  UCCIEAOBAaHMS M3y4aeMbIX SIBJIEHMM UM  IPOLECCOB, SMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TIPUMCHEHUI.

JlaGopaTtopHoe o00OopynoBaHHME AT YYEHHUECKUX MPAKTUYECKHX paboT (opmupyercs B BuUje
TEMaTUYEeCKUX KOMIUIEKTOB M OOecreuuBaeTcs B pacdyére OAHOTO KOMIUIEKTa Ha JABYX OOYYarOLIMXCS.
Temaruuecknue KOMIUIEKTHI J1a00paTOpHOro 000PYAOBAaHHS JTOJKHBI OBITH MOCTPOSHBI HA KOMIUIEKCHOM
UCTIOJIb30BaHUM aHAIOTOBBIX U U(PPOBBIX MPHOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B
BUZIe TU(PPOBBIX TAOOPATOPHIA.

OCHOBHBIMU LEJISIMH U3yUeHUs PU3UKH B 001IeM 00pa30BaHUM SBIISIOTCS:

* (QopmupoBaHHE HMHTEpeca U CTPEMJICHHMS OOYYaroLIMXCS K HAyYHOMY M3YYEHHUIO IPHUPOIBI,

pa3BUTHE WX WHTEIJUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BUTHE MPEACTaBICHUI O HAYYHOM METOZE MO3HaHUs U (HOpPMUPOBAHHE UCCIIEI0BATENIBLCKOTO
OTHOILICHMS K OKPY>KAIOLUM SIBJICHUSAM;

* (opMHpPOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa U3yYeHUs OCHOB CTPOCHHS MaTepUu
U QyHAaMEHTAJIbHBIX 3aKOHOB (PU3HKH;

* (QopmupoBaHHWE YMEHHUH OOBACHATH SIBICHHS C WCIOJH30BAHWEM (H3MUECKUX 3HAHUHA U
HAYYHBIX JOKa3aTeJIbCTB;

® (opmHpOBaHUE NPEACTaBICHUN O POIM (U3MKHU A Pa3BUTUS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKU ¥ TEXHOIIOTHH.



JlocTikeHne 3THX IieJiel obecreunBaeTcs pelieHHeM CIEAYIONMX 3ajad B Mpolecce H3y4YeHHUs
Kypca (pU3UKH Ha YPOBHE CPEAHETO 00IIEro 00pa3oBaHMs:

npruoOpeTeHne CUCTEMBI 3HaHHU 00 00mMX (PU3MYECKMX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX,
BKJIIOYAsl MEXAHUKY, MOJIEKYJIApHYIO (U3HKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYI (GHU3UKY H
AJIEMEHTHI aCTPO(U3HKHY;

¢dbopMHpoBaHHE YMEHMH NPUMEHATh TEOPETHUYECKUE 3HaHUS JUIsl OOBSICHEHUS (PU3MUECKHX
SBJICHUH B IIPUPOJE U JUIsl IPUHATHS IPAKTUYECKUX PEIICHUN B IOBCEIHEBHOM JKU3HU;
OCBOCGHHE CIOCOOOB pEIIeHUs] Pa3INuYHBIX 33734 C SBHO 33JaHHOW (pU3MYECKON MOJEINbIO,
3a7lay, MOJPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3/laHue (U3NYECKOH MOJIeNH, aJeKBaTHOM
YCJIOBHSM 33/1a4H;

NIOHMMaHHUE (PU3MUECKHMX OCHOB M TMPHUHIMIIOB JIEHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTMYECKHX IPOLECCOB, UX BIUAHUSA Ha OKPYIKAIOILYIO CPELy;

OBJIaJIECHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUSA M TMPOBEACHUA (PUINUECKUX
HKCHEPUMEHTOB, aHalM3a M MHTEepIpeTanuu HH(OpMaIUM, OMNpeAeseHUs JOCTOBEPHOCTH
IIOJIyYE€HHOTO pe3yJIbTarTa;

CO3JaHUE YCIOBUM Ul DPa3BUTHs YMEHUN IPOEKTHO-UCCIIEI0BATEIbCKOM, TBOPYECKON
JIEATEIbHOCTH.

Ha m3yuenue ¢usuku (0a30BbI YPOBEHB) Ha YPOBHE CPEIHEr0 OOIIEro 0O0pa30BaHUs OTBOJIHUTCS
136 gacos: B 10 kacce — 68 yacoB (2 yaca B Hefiento), B 11 kmacce — 68 yacoB (2 yaca B HEZEIIO).

[Ipenyaraemprii B mporpamme mo (¢uU3HKE TMepeyueHb JIA0OpATOPHBIX M MPAKTUYECKUX PadoT
SBIIIETCS. PEKOMEHJIOBAaHHBIM, YUYHUTENb JellaeT BbIOOp MpoBeieHusi J1ab0paTOpHBIX padOT M OMBITOB C
y4ETOM UHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYaroIInuXcsl.



COAEPKAHUE OBYUYEHMUS

10 KIIACC

Pazjnen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUS
O®usuka — Hayka o npupoae. HayuHble MeTOABl TMO3HAHUA OKpyX,arouero wmupa. Ponb
AKCIIEPUMEHTA U TEOPHUH B TPOIECCE TTO3HAHUS MPUPOJIBI. DKCIIEPUMEHT B (PU3HKE.
MopenvupoBanue GuU3HUECKUX SBJICHUN U TporieccoB. Hayunbie runote3sl. Ou3ndeckue 3aKOHbBI U
Teopuu. ['paHuIIb IPUMEHUMOCTH (HU3UYECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBUSI.

Posb u Mecto ¢usuku B GOpMHUPOBAaHUM COBPEMEHHOI HAay4YHON KapTHHBI MHUpPA, B MPAKTHUYECKON
NEeSATENbHOCTH JIFOJICH.

Llemoncmpayuu

AHasorosble U IM(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe ABmkeHHe. OTHOCHUTEIBHOCTh MEXaHHYECKOro JBMKeHHs. CucteMa oOTcuera.
Tpaekropus.

[Tepemernienue, CKOpoCTh (CpeaHSsT CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepUaIbHOM
TOYKH, UX MPOEKLIUU Ha OCU CUCTEMBI KoopAUHAT. Cl0KEeHHEe NepeMEICHUIN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOpPEHHOE TpsAMOJNMHEWHOe JBiKeHHe. [paduxu 3aBucuMocTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITYTU U MIEPEMEIICHUS MaTEPUAIbHONW TOUYKH OT BPEMEHH.

CBo0OoHOE TIaicHHe. Y CKOpEeHUE CBOOOTHOTO TTaICHUSI.

KpuBonunelinoe aBuwkeHue. [[BrkeHue mMaTepuagbHOW TOYKH MO OKPYKHOCTU C MOCTOSHHOM IO
MOJYJII0O CKOPOCTBIO. YTJIOBas CKOPOCThb, JWHEHHas ckopocTh. Ilepmom u dYactora oOpamieHusl.
LleHTpoCcTpEMUTENBEHOE YCKOPEHUE.

TexHuueckue yCTpOHMCTBA M NPAKTHUECKOE MNPUMEHEHHE: CIHJAOMETpP, ABUKEHHE CHApPSJIOB,
LIETIHbIE U peMEHHbIE MTEpEeAaUU.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETa, WLTIOCTPALIUS KHHEMATHYECKUX XapaKTEPUCTHUK JBUKEHUSI.

[IpeoOpazoBanue IBMKEHHUM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBuxeHus Tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHus cBOOOTHOTO MaeHHUS.

Hanpasnenue ckopocTv mpu IBUKEHUH MO OKPY>KHOCTH.

Yuyenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3yueHnne HepaBHOMEPHOTO JIBHXKEHHUSI C 1IEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOMICHUSI MEXY My TSIMU, TPOUICHHBIMH TEJIOM 32 MOCJIEI0BATEIbHBIE PABHBIC
MIPOMEKYTKH BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUXKEHUU C HAYAJIbHOU CKOPOCTHIO, PAaBHOM HYJIIO.

N3ydeHue nBUKEHUS MapuKa B BI3KOW KUIKOCTH.

N3yuenne nBuxeHus Tena, OpPOIIEeHHOTO TOPU30HTAIIBLHO.

Tema 2. /lunamuxa

[Ipunmun otHocuTenbHOcTH [anmunes. IlepBwiii 3akoH HproTOHA. MHepuMalbHBIE CHUCTEMBbI
OoTCUéTa.

Macca tena. Cuna. IlpuHuun cynepnosunuu cwil. Bropoil 3akoH HproToHa 111 MaTtepualbHON
Touku. Tpernii 3akoH Hpl0TOHA [U1s1 MaTEpUATIBHBIX TOYEK.



3akoH BceMHUpHOTo TsAroteHus. Cuna Tsxectu. IlepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec rena.

Tpenune. Bunsl Tpenus (1okosi, CKoibxeHus, kaueHus). Cuna tpenust. Cyxoe tpenue. Cuiia TpeHus
CKOJIL)KEHUS U cuia TpeHus nokost. Koadunuent tpenus. Cuna conpoTUBICHUS NPHU ABMKEHUH Teja B
KHUJIKOCTHU WJIU Tas3e.

[TocTynaTensHOE U BpallaTeIbHOE ABMKEHHE a0COIIOTHO TBEPJIOTO TEa.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpalieHus. [1nedo cuisl. Y ciioBus paBHOBeCUs TBEPIOTO Tela.

TexHn4yeckue ycTpoicTBa U MPAKTUIECKOE IPUMEHEHHE: TOAINITHUKY, IBUKEHUE UCKYCCTBEHHBIX
CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpIUU.

CpaBHeHHE Macc B3aUMOJICUCTBYIOIIHNX TEJI.

Bropoii 3akon HeroTOHA.

N3smepenue cu.

CrnoxxeHue CHJL.

3aBUCUMOCTh CHUJIBI YIIPYTOCTH OT Ae(opMaIii.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOABEME U NAJCHUU.

CpaBHEHHE CUJI TPEHUS TIOKOS, KAYeHUS U CKOJIbXKEHHUS.

YcnoBus paBHOBeCUs TBEPAOTO Tena. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenue nBuxeHus Opycka 1o HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOLIUX B MPYXUHE U PE3UHOBOM 00paslie, OT
ux aepopMaruu.

HccenenoBanue ycioBuil paBHOBECUsS TBEPAOTO TEJIA, UMEIOILIETO OCh BPALLEHUS.

Tema 3. 3akonvl coxpanenus 6 mexaHuKe

Nmnynsec maTepuanbHOM TOYKM (Tena), CUCTEMbl MaTepUalbHBIX ToueK. VMIynbc CHIIBI U
M3MEHEHUE UMITyJIbca Tejla. 3aKOH COXpaHEHHs UMITyJIbca. PeakTHBHOE BHKEHUE.

Pabora crisl. MOIIHOCTE CHJIBI.

Kunernueckas sHeprusi MarepuaabHOM TOUKH. Teopema 00 U3MEHEHUH KUHETUYECKOM SHEPTUH.

[TorenumanbHas sHeprus. lloTeHuuanbHas »>Heprus ynpyro AeGOpMUPOBAHHON NPY>KHUHBI.
[TorenumanbHas SHEprus Tena BOIU3U MOBEPXHOCTU 3EMIIH.

[ToreHnmanbHbIE U HETIOTEHIIMAIBHBIE CHIIBL. CBS3b pabOThl HEMOTEHIUAIBHBIX CHJI C H3MEHEHHEM
MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXAaHUYECKOM dHEPTUH.

VYnupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHn4yeckue ycTpoicTBa U MPAKTUUYECKOE MPUMEHEHUE: BOJOMET, KONEP, MPYKUHHBIM MUCTOJET,
IBVDKCHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE NBMKEHUE.

[Tepexoa MOTEHIMATBLHON SHEPTUN B KHHETHUECKYIO U 00PaTHO.

Yuenuuecxuui sxcnepumenm, nabopamopruie pabomul

N3ydeHnne abCoOIOTHO HEYNPYTOro yaapa ¢ IOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3M pabOThl CUJIBI C MU3MEHEHHEM MEXAHWYECKOM SHEpruu Tejaa Ha IMpHUMepe
PaCTSKEHUS PE3UHOBOIO XKIyTa.

Paznen 3. MoJiekyJsipHasi pu3uKka 4 TepMOAUHAMHUKA



Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUYECKOI Mmeopuu

OCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHUECKON TEOpUH M HX ONBITHOE O0OOCHOBAaHHE.
BbpoynoBckoe aBmwxkenue. [Auddysus. Xapakrep IBIKEHUS W B3aMMOJEHCTBHS YaCTHI[ BEIIECTBA.
Mogenu cTpoeHHs ra30B, )KUAKOCTEH U TBEPABIX TelI U O0bSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE THX
Mozenen. Macca u pazmepsl Mosekyi. KomnuectBo Beniectsa. IloctosHnas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Monens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKON TEOPUH HI€ATIBHOTO
raza. AOCONIOTHas TeMmIeparypa Kak Mepa CpeiHed KHHETHYECKOH HSHEepruu TEeIUIOBOTO JBIKEHHS
yactul rasza. lllkana temneparyp KensBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—KnanelipoHa.
3akon Jlanprona. M3omporiecchl B HaeaqbHOM Ta3e ¢ IOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ padudeckoe
NpeJICTaBICHNE U30IPOIIECCOB: M30TEPMa, H30X0pa, n300apa.

TexHnueckue ycTpoicTBa 1 MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHHUE BellecTBa, (GoTorpaguu MOJEKyad OpraHUYeCKUX
COETUHEHUH.

OmnpIThl 10 UG (Y3UH KUIKOCTEH U ra3oB.

Mozens OpOyHOBCKOTO JBM)KEHUSI.

Mogens onbita lTepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYJISIPHOTO B3aMO/IEHCTBUS.

Monens, HUTIOCTpUpYIOLIas IPUPOAY JABJICHUS ra3a HA CTEHKH COCyaa.

OnbIThl, WIUTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUS M1€aIbHOTIO ra3a, U30MPOLIECCHI.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

OmnpeneneHne Macchl BO3/lyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpPEHMH 00bEMa KOMHATBHI,
JABJICHUS U TEMIIEpATypbl BO3yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]y TApaMETPAMU COCTOSIHUS pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHaMuyeckas cuctemMa. BHyTpeHHSs dHEprus TepMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonuuectBo Temnorsl u paGota. BHyTpeHHss 3Heprus OJHOATOMHOTO HIEaIbHOIO rasa.
Bunel Tennonepenayun: TeIIONPOBOAHOCTh, KOHBEKIIMS, U3IyYeHHUE. Y IeNbHas TeMJI0EMKOCTh BEIllECTBA.
KonuuecTBo TEIIoOThI IpH TEIIoNnepesaye.

ITonsatne 00 anmabatHoM mporecce. [lepBblii 3akoH TepMoAMHAMUKU. IIpumeHeHue mnepBoro
3aKOHa TEPMOJAMHAMHKH K n3omnporeccam. ['padudeckas uHTEprnperanus paboTh rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTuMoCTh MPOLIECCOB B IPUPOJIE.

TermnoBble MamuHBL [IpUHIMTBEI JAEHCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHusi SHEpruM B
TeroBeIX MammHax. Kosddumment nonesnoro nedctBus TerioBoi mammebl. Llukn KaprHo u ero
KO3 PHUITUEHT TOJIE3HOTO IEUCTBHSI. DKOJIOTHIECKHE MTPOOIEMBI TETIOIHEPTETHUKH.

TexHuyeckue ycCTpoCTBa M MPAKTUYECKOE NPUMEHEHHE: ABUTaTellb BHYTPEHHETO CrOpaHHus,
OBITOBOM XOJOAUIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEW 3HEPruH Tejla MpU COBEPIICHUU paOOThI: BBUIET MPOOKU M3 OYTBUIKH O
JICWCTBUEM  CXKaTOro  BO3JyXa, HarpeBaHue H(upa B JaTyHHOH TpyOke MyTEM  TpeHHs
(BuaeoIeMOHCTpAITHS ).

N3menenune BHyTpeHHEH 2HEpruu (TeMIepaTyphbl) Tea Mpu TeIrionepeaade.

OmneIT Mo agnabaTHOMY PACIIUPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JABUTATEIS.

Yuenuueckuiui sxcnepumenm, nabopamopmvie pabomul



N3mepenue yaenbHOU TeI0EMKOCTH.

Tema 3. Azpezamnvie cocmoanusn eeuwiecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHjaeHcanus. Mcnapenwe u kuneHue. AOCONIOTHasT M OTHOCHUTENIbHAS
BIIQXXHOCTh BO3AyXa. HaceimeHHbI map. YaenpHas TeruioTa mapooOpa3oBaHUs. 3aBUCUMOCTH
TEeMITepaTypbl KUIICHHSI OT JaBJICHUSI.

TBépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHU30TPOMHs CBOMCTB KpUCTaLIOB. JKuakue
kpuctamuibl. CoBpeMeHHble MaTtepuansl. [InaBnenne n kpucrammzauus. Y 1eJabHas TEIJI0Ta IUIABJICHHUS.
Cyb6numarusi.

YpaBHEHHE TEIUIOBOTO OanaHca.

TexHu4eckue yCTpoiCTBa U MPAKTUYECKOE MTPUMEHEHUE: TUTPOMETP U MCUXPOMETP, KaJOPUMETP,
TEXHOJIOTHH MOJYyYEHUs COBPEMEHHBIX MaTepUajIoB, B TOM YKCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBoiiCcTBa HACHIIIEHHBIX apOB.

Kunenue npu noHWKeHHOM JaBICHUHU.

Crioco0bI U3MepeHHs BIaKHOCTH.

HaGmoienue HarpeBaHusl U IJIABJICHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTAIIJIOB.

Yuenuueckuui sxkcnepumenm, nabopamopnuvie pabomuol

N3mepenre OTHOCUTENIBHON BIIaXKHOCTH BO3/yXa.

Pa3znen 4. DiiekTpoauHaMuKa

Tema 1. Dnexmpocmamuxa

OnexTpu3anys Tell. OJIEKTpUYecKUi 3apsa. [[Ba Buzma asnexTpuueckux 3apsaoB. [IpoBoaHukw,
JTURJIEKTPUKYU U TIOJIYIIPOBOJHUKH. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3aps/a.

B3aumopeiictBue 3apsaoB. 3akoH Kysnona. ToueyHbI 3JEKTpUYECKUN 3apsll. DIEKTPUUECKOE
nosie. Hanpsk€HHOCTD 3i1eKTpuyeckoro mnojis. [IpuHOun cyneprno3unuy 3JIeKTpUYeCKUX nojiei. JInauun
HANPsHKEHHOCTHU AJIEKTPUYECKOTO MOJIS.

Pabora cun snexrpocratnueckoro mnossd. [lorenuwman. PazHocts moteHumanoB. IlpoBonHuku u
JTURJIEKTPUKY B 3JIEKTPOCTATUYECKOM MoJie. [uanekTpruueckasl MpOHUIIAEMOCTb.

OnektpoémkocTth.  KonaeHcaTop.  DJEKTpOEMKOCTh  IUIOCKOTO  KOHAEHCAToOpa.  JHEprus
3apsHKEHHOTO KOH/IEHCATopa.

TexHuueckue yCTpPOWCTBA U  MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOM, 3IIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alIHUTa, 3a3€MIIEHHE 3JIEKTPOIPHOOPOB, KOHAEHCATOP, KOMMPOBAIBHBIA ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoHUCTBO M IPUHIUI JEHUCTBUS 3JIEKTPOMETPA.

B3anmMopeiicTBue Ha’IEeKTPU30BaHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEJl.

IIpOoBOAHMKH B 3JIEKTPOCTATHYECKOM IIOJIE.

DnekTpocTaTuyecKas 3alluTa.

JINDIIEKTPUKY B AJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTD IEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IJIOLIAAN IIACTHH, PACCTOSHUS MEKIY
HUMU U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOH/IEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHAEHCATOPa.



Tema 2. llocmoannwtii 3nekmpuueckuit mok. Toku é paznuunvix cpedax

DNEeKTpUYECKUN TOK. YCIIOBUSI CYLIECTBOBAHMS 3JEKTpudeckoro toka. Mcrounuku Ttoka. Cuia
ToKa. [IoCTOSIHHBIN TOK.

Hanpsiokenue. 3akon Oma 115 ydacTka Lern.

DJIEKTPUYECKOE CONPOTUBIICHHE. Y IEIIbHOE COMPOTHBICHUE BemecTBa. [lociaegoBarenvHoe,
napajuieJIbHOE, CMEIIaHHOE COEIMHEHHE MPOBOAHUKOB.

Pabora snektpudeckoro Toka. 3akoH Jxoyns—Jlenna. MoIHOCTh IEKTPUIECKOTO TOKA.

DNEeKTPOABMKYIAsL CHUJIA U BHYTPEHHEE CONMPOTUBJICHUE UCTOYHUKA ToKa. 3akoH Oma ISl OJTHOM
(3amMKHYTOI) 2nekTprueckoit nemu. KopoTkoe 3aMbIKaHHE.

DONeKTpoOHHAsT TPOBOAUMOCTh TBEPJBIX METAUIOB. 3aBUCHMOCTH CONPOTHBICHHUS METAJLIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKHI TOK B BakyyMe. CBOWMCTBA AJIEKTPOHHBIX ITyYKOB.

[TomynpoBonuuku. CoOcTBEHHAs: M MPUMECHAs TPOBOAUMOCTH MOIYIPOBOAHUKOB. CBOMCTBA p—n-
nepexona. [loaynpoBogHHKOBBIE TPUOOPHI.

DNEeKTpUYECKUN TOK B pacTBOpaxX M paciijlaBax 3JIEKTPOJMUTOB. DIEKTPOJIUTHUYECKAS TUCCOLUALM.
DneKTponus.

DneKkTpudyecKkuid TOK B razax. CaMoCTOSTENbHBIM U HECAMOCTOSTENbHBIN pa3psaa. Monuus. [1nazma.

TexHudeckue yCTpOMCTBA W TMPAKTHYECKOE IPUMEHEHHE: aMIepMETpP, BOJBTMETP, peocTar,
HMCTOYHHUKU TOKA, AJICKTPOHArpeBaTEJIbHBIE NMPUOOPHI, SJIEKTPOOCBETUTEIbHBIC MPUOOPHI, TEPMOMETP
COINPOTUBJICHUS, BaKyyMHBIH JHOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYyNPOBOIHUKOBBIN AHOJ,
raJibBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HAPSKEHHUS.

3aBUCHMOCTh CONPOTUBIICHUS LWJIMHIPUYECKUX MPOBOJHUKOB OT JJIUHBI, TUIOMIAJAN MONEPEYHOrO
CEUYEeHMs U MaTepHaa.

CMeniaHHOe COeTUHEHNE TPOBOHUKOB.

[Ipsimoe n3MepeHue 3IeKTpoABMKYIIEeH cuibl. KopoTkoe 3aMblKkaHHE raJlbBAHUYECKOTO 3JIEMEHTa U
OLICHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHMOCTh COTIPOTUBIICHHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 37EKTPOJIUTOB.

WckpoBoii pa3psa 1 MpOBOAMMOCTD BO3AyXa.

OHOCTOPOHHSISI IPOBOJUMOCTD IMOJA.

Yuenuueckuui sxcnepumenm, nabopamopmwvie pabomul

N3ydeHne cMEeIaHHOTO COETUHEHHS PE3UCTOPOB.

N3mepenue 35eKTpoABMKYIIEH CHUIIbl HICTOYHHKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUSI.

Hab6mronenue amextpomnusa.

MexnpeameTHblie CBSI3H

Wzyuyenne xkypca ¢usuku OGazoBoro ypoBHS B 10 Kiacce OCYIIECTBISIETCS C  YYETOM
COJIEP>KaTENIbHBIX MEXIIPEIMETHBIX CBS3€l C KypcamMH MaTeMaTHUK{, OMOJIOTHH, XUMUHU, reorpadpuu u
TEXHOJIOTHUH.

Meosicnpeomemmuvie nowsamus, CBSI3aHHbIE C M3YyYEHHEM METOJIOB HAYYHOTO TO3HAHU: SIBJICHHE,
HAy4YHBIA (aKT, THIOTe3a, (U3MUYECKas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOJACHUE, DSKCIICPHUMEHT,
MOJIETTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peuieHHe CUCTEMbl ypaBHEHU, nuHeiHas (yHkuus, napabosa, rumepboia, UX
rpauKyd U CBOWMCTBA, TPUTOHOMETpUUYECKHE (YHKIIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIUN HA OCH KOOPJUHAT, CJI0KEHUE BEKTOPOB.



Buonozus: mexaHnueckoe JBUKEHUE B JKUBOM mpupone, Tuddysus, ocMoC, TEI000MEH KHUBBIX
OpPraHMU3MOB (BUbI TEIUIONEPEau, TEMIIOBOE PAaBHOBECHE), SNIEKTPUUECKUE SBJICHUS B )KMBOU IPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJIIpHAs
Macca, TEIUIOBbIE CBOWCTBA TBEPIBIX Tel, >KUIKOCTEM M Ta30B, SJIEKTPUYECKHE CBOMCTBA METAIJIOB,
AIIEKTPOJIMTUYECKAs TUCCOIMALINSA, TalbBAHUKA.

T'eocpaghus: BNaXXHOCTH BO3/1yXa, BETPhI, 0apOMeTp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHKUe IBUKEHHUH C UCIIOIB30BAHUEM MEXaHHU3MOB, YUET TPEHHUS B TEXHHUKE,
MOJLIMITHUKY, HCIOJb30BaHUE 3aKOHA COXPAHEHMs MMITYJIbCAa B TEXHHUKE (paKeTa, BOJOMET U JIPYTHE),
JBUraTelb BHYTPEHHErO CropaHusi, mapoBas TypOHHA, OBITOBOM XOJIONWJIBHUK, KOHAWUIUOHED,
TEXHOJIOTHH IOJIyYE€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YUCJIE HAHOMAaTEpHUaJOB, U HAHOTEXHOJIOTHH,
ANIEKTPOCTATUYECKAsT  3alllUTa, 3a3eMJIEHME D3JIEKTPOIpHOOpOB, KCEPOKC, CTPYWHBIM MpUHTED,
AIIEKTPOHArpeBaTeIbHbIE IPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, FAJIbBAHUKA.

11 KJIACC

Pasnen 4. DiekTpoanHaMuKa

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKYUA

[locTostHHbIE MarHuThl. B3auMoneicTBHE NOCTOSHHBIX MarHuToB. MarnutHoe mnose. Bekrop
MarHuTHOM WHAYKIUU. [IpuHIUI Cynepno3uuuy MarHUTHBIX ToJied. JIMHUM MarHUTHOM WHIYKUUU.
Kaprrna nuHuil MarHUTHOW MHIYKLIHUU MOJIS1 TOCTOSIHHBIX MarHUTOB.

MarnuTtHO€e 1oJie MPOBOJAHKMKA ¢ TOKOM. KapThHa JNUHUI WHAYKIIUU MAarHUTHOTO TOJS JUIMHHOTO
MPSIMOTO TPOBOJHHMKA U 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHMKA, KATYHIKU C TOKOM. OmnbIT Dpcrena.
B3anMopeiicTBrue MPOBOTHUKOB C TOKOM.

Cuna Amriepa, e€ MOJTyJIb M HalpaBJICHHUE.

Cuna JlopeHua, e€ mMoaynb M HampaBlieHHE. J[BHKeHHE 3apsyKEHHOM 4YacTHIbl B OJHOPOJAHOM
MarHuTHOM mnose. PaGora cuibl Jlopenna.

SlBneHue  snekTpoMarHUTHOM — wHAYKuU.  [loTok  Bekropa  MarHUTHOM  WMHIYKIUU.
DNEeKTPOABMKYILAs CUJla MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOM nHaykuuu dapanes.

Buxpesoe snextpudeckoe mnosie. DIEKTPOABIKYIIAs CHIIa MHAYKIIMH B TPOBOJHUKE, ABUKYIIIEMCS
MOCTYMATEIHHO B OJIHOPOJIHOM MAarHUTHOM MOJIE.

[TpaBuino Jlenna.

NHnykTUBHOCTD. SIBICHUE CAMOMHIYKIIMH. DJICKTPOIBIIKYIIIAS CHJIa CAMOMHIYKITHH.

DHeprusi MarHUTHOTO MOJISl KATYIIKHA C TOKOM.

DNeKTpOMarHuTHOE I0JIE.

TexHuueckue yCTporuCTBa U MPAKTUYECKOE MPUMEHEHHUE: MOCTOSTHHBIE MATrHUTBI, 3JIEKTPOMArHMTHI,
AEKTPOJBUraTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS ME€Ub.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHUE JIEKTPOHHOTO MTyYKa MAarHUTHBIM ITOJIEM.

JIuHUY MHIYKIIUY MarHUTHOTO TIOJIS.

B3aumopeiicTBue AByX MPOBOJTHUKOB C TOKOM.

Cuia Amrepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJINTA.

SIBneHune 3neKTpPOMAarHuTHON UHAYKIUH.

IIpaBuno JleHna.

3aBUCHUMOCTD AJIEKTPOJBIKYIIECH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO MOTOKA.



SIBneHne caMOMHTyKIIMH.

Yuenuueckuui sxcnepumenm, nabopamopnuvie pabomuol

N3y4yeHre MarHuTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanue neicTBUS MOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.
HccnenoBanue siBIEHUS 2JIEKTPOMArHUTHOW MHAYKIIMH.

Pasnen 5. KosieOanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAaAZHUmMHble KOJ1€0AHUS

Konebarenbnas cucrema. CBoOOaHBIE MexaHWYeckue KojeOaHus. ['apMoHmYeckue KosieOaHHS.
[Tepuon, yacrora, ammuutyaa U Qasza konebanuid. [IpyKUHHBIM MasTHUK. MaTreMaTHYECKH MasTHHK.
VYpaBHeHHE rapMOHHUYECKUX KosieOaHuil. [IpeBpaliieHre sHepruu npyu rapMOHMYECKUX KOJICOaHUSIX.

KoneGartenbupiii  koHTyp. CBOOOJHBIE  AJIEKTPOMArHUTHBIE  KOJEOAHWST B HJCaTHLHOM
KOJIe0aTeIbHOM KOHTYpe. AHAJIOTHUA MEXIYy MEXaHMYEeCKMMH M 3JIEKTPOMAarHUTHBIMU KOJIEOAHUSMHU.
®opmymna TomcoHa. 3aKOH COXpaHEHHs SPHEPTHUH B UACATHPHOM KOJICOATEIIBHOM KOHTYPE.

[IpencraBienre o0 3aTyxaroMMX KoieOaHUSAX. BBIHYKICHHbIE MeEXaHHYECKHEe KOJeOaHMUS.
Pe3onanc. BeiHyXIeHHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUsI.

Ilepemennbiii TOok. CHHYCOMAANBHBIM INEpEMEHHBbIH TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEUCTBYIOIIEE 3HAUCHNUE CUJIBI TOKA U HAIIPSKEHUSL.

Tpanchopmarop. I[IpowsBoacTBo, mepenaya U TOTPEOJICHHE  AJICKTPUYECKON  DHEPrum.
DKOJIOrMYeCcKHe PUCKHU MPHU MPOU3BOJACTBE AMIEKTpo3Heprun. KynbTypa UCONb30BaHUS 3JIEKTPOIHEPTHU
B [TIOBCETHEBHOM KU3HH.

TexHUUYecKHue YCTpOWCTBA M MPAKTHYECKOE MPUMEHEHHE: DJIEKTPUYECKHIl 3BOHOK, TE€HEpaTop
MIEPEMEHHOT0 TOKA, JIMHUU 3JIEKTponepe1ay.

Llemoncmpayuu

UccnenoBanne mnapamMeTpoB KoJieOATENbHOM CHUCTEMBbl (NMPYXKUHHBIA WM MaTeMaTHUYECKHI
MasTHHUK).

HaGmronenue 3atyxaronmx KojieOaHui.

HccnemoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmoienue pesonanca.

CB0OOOIHBIE ANMEKTPOMATrHUTHBIE KOJICOAHUS.

OcuunmiorpamMmsl (3aBUCUMOCTH CUJIbI TOKA M HAIPsDKEHUS OT BPEMEHH) ISl 3JIEKTPOMArHUTHBIX
Kosie0aHuil.

Pe3oHanc mnpu 1ocCiI€OBaTEIbHOM COEIMHEHUM PE3UCTOpa, KATYIIKM HMHIYKTUBHOCTU M
KOHJIEHCaTopa.

Mojienb TUHUM 3JEKTPOIEpe1adHm.

Yuenuueckuui sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue 3aBUCUMOCTH MEpPHOa MajbIX KoieOaHUil rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl
rpy3a.

HccnenoBanue mepeMEHHOrO0 TOKAa B LIENM U3 IOCIENOBATEIbHO COEAMHEHHBIX KOHIEHCATOPA,
KaTyLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMacHUMHbLE 60IHbL

Mexanudeckue BOJIHBI, ycloBus pactpoctpanenus. [lepuoa. CKopocTs pacpoCTpaHEHUs U JITTUHA
BosIHBIL. [lonepeunsie u mpoobHbIE BOJIHBL. MHTEpQepeHnus u nudpakius MeXaHuIeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTpOMarHUTHbIE BOJIHBI. YCJIOBHMSl H3JIy4€HHMs OJEKTPOMAarHUTHBIX BOJH. B3auMmHas
opueHTanusa BekTopoB E, B, V B snekrpomaruuTHON BosHE. CBOMCTBAa 3JIEKTPOMArHUTHBIX BOJIH:



OTpaXKeHHE, MpesIoMIIeHHEe, Tossipu3anus, audpakius, naTepdepeHius. CKOpoCTh NMEKTPOMArHUTHBIX
BOJIH.

[Ixana 3eKTpOMarHUTHBIX BOJH. [IpuMeHeHNe 2IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paguoCBsA3M U TeNeBUIECHU. Paanonokanusi.

DJeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKaroIIel CpeIbl.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE TPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
YAbTPa3ByKOBasl JAMArHOCTUKA B TEXHUKE M MEIULMHE, pajap, paguoNpUEMHHK, TEIEBU30p, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHCHHUE MOMIEPEYHBIX U TIPOJOJILHBIX BOJIH.

KoneOmtomeecs Te10 Kak UCTOUHUK 3BYKa.

Habmoienue otrpaskeHus: U NpeioMIIeHHUs] MEXaHUUYECKHUX BOJIH.

Ha6monenue natrepdepeHnny u Augpakiiuy MeXaHM4eCKuX BOJIH.

3BYKOBOM pe30HaHC.

Habmoienue cBsi3u TpOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTOM KOJIeOaHHA.

HccnenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXXEHHE, IPETOMIICHUE, MOJSpU3aLns,
mdpaxius, nHTepEpeHIHsL.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. IIpsMoauHEHHOE pacpoOCTpaHEHUE CBETA B OJAHOPOAHOM cpene. Jlyd
cBeTa. ToueyHbll HCTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHH B TUIOCKOM 3€pKaie.

[Ipenomnenue cBeTa. 3aKOHBI MpeIOMIICHHsS CBeTa. AOCONIOTHBIM TOKa3aTelb MPEIOMIICHUS.
[TonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIil yroi moJHOro BHyTPEHHETO OTPaKEHMS.

Hucnepcus csera. CiioxxHbIN cocTaB Oenoro ceera. L{Ber.

CoOupatoryie 1 paccenBaronue JuH3bl. ToHKas arH3a. POKYCHOE PACcCTOSHUE M ONTHYECKas CUIia
TOHKOM 1HH3BL. [locTpoeHne n3o0paxeHunii B COOMPAOIINX U pacceUBaOUINX JMH3aX. DopMysa TOHKON
JIMH3BI. Y BeIUUEeHHUE, JaBaeMOe JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. UuTepdepenius ceta. KorepeHTHbIE HCTOYHUKH. Y CIOBUS HAOIIOICHUS
MakCUMyMOB W MHHMMYMOB B UHTep(EpEHIIMOHHOW KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.

Hudpaxmus cera. Judpakunonnas pemérka. YcioBre HaOMIOICHUS TJIABHBIX MAaKCUMYMOB IpU
naJIecHU MOHOXPOMAaTHUYECKOTO CBETa Ha AU(PAKIIMOHHYIO PELIETKY.

[Tonsipuszanus ceera.

TexHuueckue yCTPOHMCTBA M NPAKTUYECKOE MPHUMEHEHHWe: O4YKH, JIiyma, (QoToamnmapar,
MIPOEKIIMOHHBIN amnmapar, MHUKpPOCKOI, TEJECKON, BOJOKOHHAs ONTHKA, JU(PPAKIHOHHAS pelETKa,
MOJIIPOUI.

Llemoncmpayuu

[IpssmonuHeHOe paclipocTpaHeHre, OTpakeHre U mperoMieHne ceeta. OnTuyeckrue mpuoopsI.

IlonHoe BHyTpeHHEE OoTpaxeHnue. Moens CBEToBOAA.

HccnenoBanue CBOMCTB M300paXKeHUH B IMH3AX.

Mopenn MEKpPOCKOIIa, TEIECKONa.

Habmronenue natepdepeHum cpera.

Ha6mronenue nudpakiuu cera.

Hab6mronenue aucnepcun cBeta.

[TonyuyeHue cnekTpa ¢ HOMOIIBIO MPU3MBL.



[Tomydenue ciekTpa ¢ TOMOIIbIO TU(DPAKIIMOHHON PEHIETKY.
HaGnronenue nonspusamnuu cBeta.

Yyenuueckuii sxcnepumenm, 1abopamopnvie pabomol
N3mepenne mokazaTess IpeoMIICHHS CTeKJIa.
UccnenoBanue CBONCTB N300paKCHHM B JIMH3aX.
Habmonienue nucnepcun cBera.

Pa3pnen 6. OcHOBBI cIeUAJIBHON TEOPUH OTHOCUTEJIBLHOCTH
I'paHunBbl  IPUMEHUMOCTH  KJIACCUYECKOM MeXxaHuku. [locTymarsl cnenuanbHOM — TEOpUM
OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJSl CKOPOCTH CBETa B BaKyyMe, NMPUHLHUII OTHOCUTEIHHOCTH
DWHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/JIEHNE BPEMEHU U COKPALLECHUE JITHBI.
OHeprus ¥ UMIYJIbC PEISTUBUCTCKON YaCTHIbI.
CBs13b MacChl € SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKOM YACTULIBI. DHEPTHS MTOKOS.

Pa3nea 7. KanroBasi puzunka

Tema 1. Dnemenmul K6AHMOGOU ONMUKU

®otonsl. ®opmyna [Inanka cBs3u SHEprun (OTOHA C €T0 YACTOTOW. DHEPTHSI U UMITYJIC (POTOHA.

OtkpeiTue u uccnenoBanue (orordpdexra. Ombitel A. I'. CroneroBa. 3akonsl ¢orodpdekra.
VYpasuenue DitHmreiina s hotodrdpdexra. «KpacHas rpanuia» horodrddekra.

Hasnenue ceera. Onwitel [1. H. JleGenena.

XuMuyeckoe JeicTBHE CBETA.

TexHuyeckue ycTpoilcTBa U MpakTHYECKOe MpUMEHeHHe: (HOTOANEMEHT, (POTONATIUMK, COTHEUHAs
Oarapesi, CBETOAHOI.

Llemoncmpayuu

®oT03(PeKT Ha YCTAaHOBKE ¢ TUHKOBOW IJIACTHHOM.

HccnenoBanue 3ak0HOB BHeNIHEro ¢porodddekra.

CeTonuon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Moaens atroma Tomcona. OmnbiTel Pe3epdopna nmo paccesHuro o -dactuil. [lnaHeTapHas moneinb
aroma. [loctynarel bopa. M3nyuenue u nornomeHne (GOTOHOB NpHU MEPEXOe aToMa C OJHOTO YPOBHS
SHEpPruM Ha Apyroi. Buasl cnekTpoB. CriekTp ypOBHEN SHEPrUM aTOMa BOJOPO/A.

BouHoBbI€ cBoOicTBA yacTull. BonHb! ae bpoinsa. KopycKyisspHO-BOJHOBOW JTyanu3M.

CrIOHTaHHOE U BBIHYKJEHHOE U3IyUYEHHE.

TexHuyeckue ycTpoWCTBAa U MPAKTUYECKOE MPUMEHEHHE: CIEKTPaJIbHbIN aHamu3 (CHEeKTPOCKOI),
J1a3ep, KBaHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopguenb onsita Pesepdopaa.

Onpenenenne AMMHBI BOJIHBI JIa3epa.

Habmronenue nuHeHyaTbIX CEKTPOB U3ITyUYCHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

HaGmronenue nmuHeyaToro crekrpa.

Tema 3. Amomnoe a0po



OKCIIEpUMEHTHI, JI0KA3bIBAIOIUE CIOKHOCTh CTpoeHus sapa. OTKpBITHE paJlOaKTUBHOCTH.
Omnprtel Pesepdopaa mo onpeneneHno coctaBa paguoakTUBHOTO u3inydeHus. CBoiictBa anbga-, Oera-,
raMMma-u3iydeHus. BivsiHue paaroakTUBHOCTH Ha )KMBbIE OPTaHU3MBI.

OTtkpeITHE TIPOTOHA W HeWTpoHa. HykimonHas monens siapa Ieiizenoepra—Banenko. 3apsa sapa.
MaccoBoe uncio sapa. M3otonsl.

Anbda-pacnaa. OJIEKTpOHHBIH M TMO3UTPOHHBIM Oera-pacman. ['amMma-uznyueHue. 3akoH
palMoaKTUBHOTO pacnaja.

DOHeprus CBsA3M HYKJIOHOB B sijipe. SnepHbie cuibl. JledekT Macchl sapa.

Snepusle peakuuu. [lenenue u CUHTE3 sSA€Ep.

SAnepusiii peaktop. TepmosaepHbiii cunre3. [IpoOneMbl M NMEPCHEKTUBBI SIEPHONM IHEPIETUKH.
DKOJIOTMYECKHE aCIEKTHI S/IEPHON IHEPIETUKH.

DneMeHTapHble YacTUlbl. OTKPBITHE MO3UTPOHA.

MeTo1p1 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHIL.

@dyHnnameHTaIbHbIE B3aUMOAEUCTBHS. EANHCTBO (pu3nveckoil KapTHHBI MUpa.

TexHuueckue ycTpoilcTBa M MPaKTUYECKOe NPUMEHEHHUe: J03UMeTp, Kamepa BuiabcoHa, saepHbIi
peaktop, aToMHast 6omba.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLIUX YaCTHUII.

Yuenuueckuu sxcnepumenm, nabopamopnuie pabomul

UccnenoBanue TpekoB vacTuil (1o TOTOBBIM oTorpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKH

Ortarbl pa3BuTusa acTpoHoMuu. [IpukiiaqHoe 1 MUPOBO33pPEHUECKOE 3HAUEHUE aCTPOHOMUH.

Bun 38é€3nH0T0 HeOa. Co3Be3nus, spKue 3BE3/1bI, MJIAHEThI, X BUANMOE JBIKEHUE.

ConHeunas cucrema.

Connue. ConHeuHass akTMBHOCTh. Mcrounuk sHeprun ConHuma M 3BE371. 3BE3AbI, UX OCHOBHBIE
XapaKTEepPUCTHKU.  JluarpamMma  «CHEKTpajdbHBIM  KJIacC —  CBETUMOCTH».  3BE3BI  TJABHOM
MOCJIEIOBATEILHOCTH. 3aBHCUMOCTh «Macca — CBETHMMOCTBY» JUIsl 3BE3J TJIABHOM IMOCJIENOBATEILHOCTH.
Buytpennee ctpoenue 3B€3a. CoBpeMEHHbIE MPEACTABICHUS O MPOUCXOXKIACHUU U 3Boaounu CojHLIA U
3BE31. DTanbl )KU3HU 3BE3.

Mneunsiii Ilyte — nHama ['anaktuka. [lonoxkenue u nBwxenue Connua B [amaktuke. Tumsl
rajiakTuk. Panuoranaktvky u kBazapel. UEpHbIE ABIPHI B sIpax rajJakTUK.

Bcenennas. Pacmmpenne Beenennoil. 3akon Xa06mna. Paz6eranue ramaxtuk. Teopus Bosbiioro
B3pbIBA. PEIIMKTOBOE U3ITydYeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npobieMbl acCTpOHOMUH.

Yyenuueckue nabnrooenus

HaGmonienuss HeBOOPYKEHHBIM TJ1a30M C HCMOJIb30BAaHUEM KOMIIBIOTEPHBIX NPUIOKEHUH IS
OTpe/IeTICHUs] MOJIOKEeHUsI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBEepHOTO
MOJIyLIapust U SIPKUE 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, uianet, Mneunoro Ilytu.

O0o0marniee noBTOpeHHE

Ponp ¢u3ukm m acTpoHOMUM B SKOHOMHYECKOH, TEXHOJIOTHYECKOHM, COLMAIBLHON M JITHYECKOU
cdepax AeaTeTbHOCTH YeJIOBEKa, POJIb K MECTO (PM3UKU U aCTPOHOMHUHY B COBPEMECHHON HAYYHOW KapTHHE
MUpa, posib GU3NYECKO TeOprH B (OPMUPOBAHUU MPEACTABICHUI 0 (PU3HUECKON KapTUHE MUPA, MECTO



buznyecKoil KapTUHBI MHpa B OOIIEM pSAIy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTaBICHUN O
MIpUPOJIE.

MexnpeameTHblie CBSI3U

N3yuenne xypca ¢usuku ©O6a3oBoro ypoBHs B 11 Kimacce OCYIIECTBISETCS C  YYETOM
COJIepKATEIIBbHBIX MEKIIPEAMETHBIX CBSI3€M C KypcaMW MaTeMaTHKH, OWOJIOTHH, XUMHUH, Teorpaduu u
TEXHOJIOTHUH.

Mesicnpeomemuvle nowsimusl, CBS3aHHBIE C W3YYEHHEM METOJOB HAYYHOTO TMO3HAHUS: SBIICHUE,
HAy4YHBIA (akT, THUMOTe3a, (U3MUECKas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOJACHHUEe, SKCIIEPUMEHT,
MOJEJIIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUIECKHE (YHKIHH: CHHYC, KOCHHYC,
TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M WX MPOEKIIMH Ha OCHU
KOOpJIMHAT, CJIO)KEHUE BEKTOPOB, IPOU3BOJHBIE DJIEMEHTAPHBIX (DYHKUMNA, MPU3HAKA TMOHAOOHUS
TPEYTOJIBHUKOB, OTIPE/ICTICHUE TUTOMIAAN TUIOCKUX (GUTyp U 00bEMa TeT.

buonocus: snektpudeckue SIBICHUS B KUBOW MpHpone, KoledaTenbHbIe IBUKCHHS B >KUBOM
MIPUPOJE, ONITUYECKUE SIBJICHUS B KUBOM NPUPOJIE, NEHCTBUE paauallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJ, KPUCTANIMYECKass CTPYKTypa TBEPABIX TEJN, MEXaHU3MbI
00pa30BaHMsI KPUCTALTUIECKON PEIIETKY, CIICKTPaIbHBIA aHAIIN3.

l'eocpagpus: MarHuUTHBIE TIOMIOCA 3€MJIM, 3aJICKM MArHUTHBIX pyl, (GOTochEMKA 3eMHOI
MMOBEPXHOCTH, MPEICKA3aAHUE 3eMIIETPSICEHHUIA.

Texnonocusi: JMHUM DJIEKTPONEpENay, TE€HEpaTop IEPEMEHHOI0 TOKAa, 3JIEKTPOJBUIaTelb,
UHAYKIMOHHAs Te4b, pajap, paauoNpuEMHHUK, TEJIEeBU30p, aHTeHHa, TeneoH, CBY-neus,
MPOEKIIMOHHBIN anmnapart, BOJIOKOHHAs ONTHKA, COJIHEYHasI OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBLI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenune ydeOHOro mpeamera «Pusmka» Ha YpOBHE CpeaHEro oOmiero odpazoBaHus (0a30BBIA
YPOBEHB) JAOKHO 00€CTEYHUTh JTOCTIKEHUE CIASAYIOUINX JTUYHOCTHBIX, METAMPEAMETHBIX U IPEIMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro npeamera « Pu3nka» JOJKHBI OTPaXKaTh TOTOBHOCTh
U CITIOCOOHOCTH O0YYarOIINXCsl PyKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH MO3HMIUEH JTMIHOCTH,
CUCTEMON IIEHHOCTHBIX OpHWEHTAlMi, TO3UTUBHBIX BHYTPEHHUX YOE€XKJE€HUN, COOTBETCTBYIOIIUX
TPaJWLIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOILECTBa, paCIIMpPEHHE >KU3HEHHOIO OIbITa U OIbITa
JIESITEIbHOCTH B MPOIIECCE pealn3aliid OCHOBHBIX HANpPaBICHUH BOCIUTATENBHOM NEATEIbHOCTH, B TOM
qHclie B 4aCTH:

1) rpaxxaaHCcKOro BOCIMTAHUSA:

C(OPMHUPOBAHHOCTh TPAKIAHCKON MO3UIUHM OOYYaIOLIerocs Kak aKTHMBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCHICKOTO OOIIECTBA;

MPUHATHE TPAIULIUOHHBIX 00IIEUEI0BEYECKUX TYMaHUCTUYECKUX U JEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JICATEIILHOCTh B MHTEPECAX TPasKJaHCKOTO OOIIeCTBa, Y4aCTBOBATh
B CAaMOYIIPaBJIEHUU B 00pa30BaTeIbHON OpraHU3aluy;

yMEHHE B3aHMOJICHCTBOBATh C COIMAJbHBIMM MHCTUTYTaMH B COOTBETCTBUHU C UX (QYHKIUSIMHU U
Ha3HAa4YCHHEM;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKON NESTENbHOCTH;

2) NaTPpUOTHYECKOI0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH POCCUNHCKON I'pakTaHCKOW MIEHTUYHOCTH, MAaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JAOCTH)KEHHUSM POCCHUMCKHX YYEHBIX B
o0nactu (PU3MKYU ¥ TEXHHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBECHMUS,;

CIIOCOOHOCTh OIICHMBATh CHUTYallMl0 U MPUHUMATh OCO3HAHHBIE pELICHHs, OPUEHTHPYSCh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JEATEIILHOCTH YUEHOTO;

OCO3HAHHUE JINYHOTO BKJIAJa B MOCTPOCHUE YCTOWYMBOTO OyAyILEro;

4) 3cTeTHYECKOr0 BOCIUTAHMS

ACTETUYECKOE OTHOIIEHWE K MHpY, BKJIIOYas OSCTETUKY HAy4yHOIO TBOPYECTBA, MPUCYIIETO
¢du3ndeckoil Hayke;

5) TpyA10BOr0 BOCIMTAHUSA:

UHTEepeC K pa3iuyHbiM cepaMm NpodecCHOHATbHOU AEATEIbHOCTH, B TOM YHCIE CBSI3aHHBIM C
¢bu3MKON U TEXHUKOW, YMEHHE COBEpPIIATh OCO3HAHHBIM BBIOOp Oymyiieit mpodeccuu u peaan30oBhIBATH
COOCTBEHHbIE KHU3HEHHbBIE TUIAHBI;

TOTOBHOCTh W CIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa3oBaHMIO B oOimactu (u3uku Ha
IIPOTSKEHUH BCEU KU3HU;

6) 3x0/10rMYecKOro BOCIIUTAHUS:

C(OPMHPOBAHHOCTh  JKOJIOTUYECKOH  KyJNbTYyphl,  OCO3HAaHHME  TIJIOOATBHOTO  XapakTepa
9KOJIOTHYECKUX TTPOOIIEeM;

IJJAHUPOBAHUE M OCYILECTBJICHUE JCHCTBUM B OKpYXKAlOIIEW CpelAe Ha OCHOBE 3HAHUS LeEJel
YCTOWYHBOTO Pa3BUTHS YETIOBEUECTBA;



pacUIMpEeHUE OMbITa JIEATEIbHOCTH SKOJOTUYECKOM HAMpaBIEHHOCTH Ha OCHOBE HMMEIOLIUXCS
3HaHUH 1o (U3HKeE;

7) UEHHOCTH HAYYHOI0 IO3HAHMS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
¢buznyecKoil HayKu;

OCO3HAaHUE IIEHHOCTH HAyYHOW JesITeNbHOCTH, TOTOBHOCTh B IIpollecce€ H3Y4YeHHS (PHU3UKU
OCYIIECTBJISATH MMPOCKTHYIO M UCCIIEIOBATEILCKYIO IEATeIbHOCTh HHANBUyaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3naBaTebHbIC YHHBeEPCAJIbHBIC YUeOHbIC e CTBHUS
Ba3zoBble Jloruyeckue aeiicTBUs:

CaMOCTOSITENTLHO (POPMYJIPOBATH U AKTYyaJIM3UPOBATH MPOOIIEMY, PACCMATPHUBATD €€ BCECTOPOHHE;

OTIpE/IETIATH 1IeNIN ACSITeTbHOCTH, 3a7aBaTh MapaMeTPhbl U KPUTEPUN UX TOCTHKEHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PACCMAaTPUBAEMbIX (PU3NUYECKUX SBICHUSIX;

paspabaTblBaTh IUIAH pelIeHHs NpoOjaeMbl ¢ YYETOM aHallM3a HMMEIOLIMXCS MaTepUaJIbHBIX U
HeMaTepHalIbHbIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSM, OLICHUBATH
PHUCKH IIOCIEACTBUN JESTEIBHOCTH;

KOOpJMHUPOBaTb M  BBIIOJHATH pabOTy B  YCIOBUSX pEAIbHOIO, BHUPTYyaJIbHOTO H
KOMOMHHMPOBAHHOI'O B3aUMOJIEHCTBYSI;

pa3BUBATh KPEaTUBHOE MBIIIJICHHUE MTPH PELICHUN KU3HEHHBIX MPOOIIeM.

Ba3zoBble uccienoBarenbckue 1eiCTBUS:

BJIaJIETh HAYYHON TEPMHHOJIOTUEH, KIIFOUEBBIMH MOHATUSAMH U METOAaMHU (PU3UUECKOM HayKH;

BJIaJIeTh HaBbIKAMHU Yy4EOHO-MCCIIEJOBATENIBCKOM M MIPOEKTHON JEsTEeIbHOCTH B 007acTH (DU3MKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOJIOB pEIICHHUs 3ajad (pu3nyeckoro
COJIEpKaHus, IPUMEHEHHUIO PA3JIMYHBIX METOAOB [TO3HAHUS;

BJIQJ€Th BHJAMHU JESATEIBHOCTH IO IOJYyYEHUIO HOBOTO 3HAHUS, €ro HHTEpIpeTaluH,
npeoOpa3oBaHUI0 W MPUMEHEHHUIO B PA3IMYHBIX Y4YEOHBIX CHTyalUsAX, B TOM YHCIIE TPH CO3JaHUU
Y4EOHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBJISITh IPUYMHHO-CIIECTBEHHBIE CBSI3U M aKTyaJlM3UpOBaTh 3ajady, BbIIBUraTh THUIIOTE3Y €€
peleHns, HaXOAMTb apryMEHThl JUIs JI0Ka3aTeIbCTBA CBOUX YTBEPXKACHUH, 3aJaBaTh NapaMeTpbl U
KPUTEPUHU PELIECHHUS;

aHAJIM3MPOBATh IOJYUYEHHBIE B XOJI€ PEIICHUs 3aJaud pe3ysbTaTbl, KpUTUUECKH OLIEHUBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (OPMYIHPOBATH COOCTBEHHBIE 33/1a4 B 00pa30BaTEIbHOMN NEATETFHOCTH, B TOM YHCIIE
NpU U3yYeHUH (HUBUKH;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAaHUS MO (PU3HKE B IPAKTUYECKYIO 001aCTh KUZHEACSITEIbHOCTH;

yYMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX o01acTeil;

BBIJIBUT'aTh HOBBIE UJEH, IpeIaraTb OPUrHHAIbHbIE TOJX0AbI U PELICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE abTePHATUBHBIC PEIICHUS.

Pabora ¢ unpopmanmeii:

BJIAJICTh HaBBIKAMH TOJyuYeHHs] MHPOPMALUU (PU3NIECKOTO COACPKAHHS M3 MCTOYHHKOB Pa3HBIX
TUIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATh IIOMCK, aHalIM3, CUCTEMATHU3allMI0 U MHTEPIpETaLUIo
nH($OpMalUU Pa3INYHBIX BUI0B U (OPM IPECTABICHUS;



OLICHUBATH JOCTOBEPHOCTHh HH(OpMAIIHH;

HCIIOJIB30BaTh CpCACTBA HHq)OpMaHI/IOHHBIX N KOMMYHHKAIIMOHHBIX TEXHOJIOTHII B PEIICHUN
KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W OpraHU3allMOHHBLIX 3aga4 C CO6JIIOI[CHI/ICM Tpe60BaHHﬁ
OPrOHOMUKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, PeCypcocOepekeHHUs, MPABOBBIX U ITUYECKUX HOPM,
HOPM MH(POPMAIIMOHHOM 0€30TacHOCTH;

CO3[1aBaTh TEKCThI (PH3MUECKOTO COJACPIKAHUS B Pa3IMYHBIX (opMaTax ¢ yd4&TOM Ha3HAUCHHUSI
WH(POPMAIIUH | 1IEJICBOH ayTUTOPHH, BRIOUPAsi ONTHMAIbHYIO (POPMY NIPEACTABICHUS U BU3YaIH3alllH.

KoMMmyHukaTHBHBIC YHHBepcaibHble y4eOHbIE 1eHCTBHUSA:

OCYIIECTBIIATH OOILIIEHNE Ha YpOKaX (PU3UKU U BO BHEYPOUHOI IEATETLHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOHQIUKTHBIX CUTYyalluid U CMSATYaTh KOH(IJIUKTBHI;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3pEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

IIOHUMATh U MCII0JIb30BaTh IIPEUMYILECTBA KOMaHIHON M UHAUBUYaIbHON paboThI;

BbIOMpAaTh TEMAaTHUKy M METOJbl COBMECTHBIX JEHCTBUH C Y4€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UJI€HA KOJUIEKTHUBA;

IIPUHUMATh L€ COBMECTHOM AEATEIbHOCTH, OPIraHU30BbIBATh U KOOPAMHUPOBATh AEHCTBUS 1O €€
JOCTHKEHHIO: COCTAaBJIATh IUIAH JIEUCTBUM, pPAacHpelesaTh pOJM C y4ETOM MHEHUMH YYaCTHHKOB,
00CYXIaTh pe3yIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KayeCTBO CBOET0 BKJIa/Ja M KaXKJIOr0 Y4YacTHHKA KOMaHIbl B OOIIMIA pe3yJbTaT IO
pa3pabOoTaHHBIM KPUTEPUSIM;

IpeniaraTb  HOBBIE IIPOEKTBHI, OLIEHMBAaTh MJEU C MO3ULHANA HOBHU3HBI, OPHUIMHAIBHOCTH,
MPAKTUYECKOU 3HAYNMOCTH;

OCYILECTBIATh IIO3UTHBHOE CTPAaTErMUECKOE IIOBEJEHUE B PAa3JIMYHBIX CHUTyalUsX, IPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

PeryisiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUA
Camoopranusanus:
CaMOCTOSITENIFHO OCYILECTBIISITh TO3HABATEIbHYIO IEATEIILHOCTh B 00J1acTH (PU3UKHU M aCTPOHOMMUH,
BBISIBJISITH IPOOJIEMBI, CTABUTh U (POPMYJIUPOBATh COOCTBEHHBIE 33/1a4U;
CaMOCTOATENIbHO COCTABJISATH TUIAH PEUICHUS! PACUETHBIX M KAYECTBEHHBIX 3a/1a4, IJ1aH BBITIOJHEHUS
MIPAKTHUYECKON pabOThI C yUETOM UMEIOIIUXCS PECypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U NMPEANOUYTEHUN;
JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacipsATh paMKH Y4eOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX MPEINOYTCHUH;
JeTaTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHHE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
croco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO SPYIUIMH B 00NacTH (PU3UKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJIEKT:
NaBaTh OLICHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIAM;
BJaJIeTh HAaBBIKAMHM II03HABAaTENbHOW peQIeKCHU KaK OCO3HAHHUS COBEPILAEMBIX JEHCTBUU W
MBICJIUTEIIBHBIX IPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;
UCTIOJIb30BaTh MPUEMBI pe(IIEKCHH ISl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS [0 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U ApIYMEHTHI JPYTUX IPU aHAJIN3€ PE3yJIbTaTOB JIEATEIbHOCTH;
MPUHUMATH ceOsl, MOHNMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,



NPUHUMATh MOTUBBI U apI'YMEHTHI JPYTUX MIPU aHAJIU3E PE3yJIbTaTOB AEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX Ha OMIMOKH.

B mporecce nocTHKEHUST TMYHOCTHBIX PE3yJIbTAaTOB OCBOEHUS POTPaMMBI IO (DU3MKE JUTSl YPOBHS
cpenHero oOmero oOpa3oBaHHsA y OOYYAIOUIMXCS COBEPIICHCTBYETCS 3MOLMOHAIBHBIN HWHTEIUIEKT,
HpeATOIararouiii chOPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOUIETO CIIOCOOHOCTh MOHMMAaTh CBOE SMOIMOHAILHOE COCTOSHHE, BUIIETh
HAaIpaBJICHUS Pa3BUTHSI COOCTBEHHON SMOIIMOHAIBLHOH cepbl, OBITH YBEPEHHBIM B cele;

CaMOPEryJIMPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHNE IPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBEJICHHUE, CIIOCOOHOCTh aJallTUPOBATHCS K SIMOIIMOHAIBHBIM U3MEHEHUSAM U MPOSBIATH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOUICH CTPEMJICHHE K JOCTIDKEHHUIO LENU M YCHeXy, ONTHMHU3M,
MHHIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh NCXO/Sl U3 CBOUX BO3MOXKHOCTEH;

OMITATUH, BKIOYAIONICH CITOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHE JIPYTHX, YUUTHIBATH
€ro IPH OCYIIECTBICHUH OOLIEHUs, CIIOCOOHOCTh K COYYBCTBHIO U COTIEPEKMBAHUIO;

COIMABHBIX HABBIKOB, BKITFOYAIONINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHS C IPYTUMH JIFOBMH,
3a00TUTHCSA, TPOSIBIIATH HHTEPEC U pa3pernaTh KOH(PIUKTHI.



HHPEIMETHBIE PE3YJIBTATDBI

K xonmy o0yuenus B 10 kiacce npeaMeTHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMCHHIA:

J€MOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHON Hay4HOI
KApTUHBl MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJOTHWH, B IMPAKTUYECKOW [EATEIbHOCTH
JIFOEH;

VUUTHIBaTh TPAHULBI MPUMEHEHHMS W3YYEHHBIX (U3MUECKUX MOJeNel: MaTepuanbHas TOYKa,
WHEpIHaIbHas CHCTEMa OTCUETa, aOCONOTHO TBEPAOE TENO, WACaTbHBIA Ta3, MOJETH CTPOSHUS Ta30B,
KHUJIKOCTEH U TBEPBIX TEJI, TOUSUHBIN AIIEKTPUYECKHIA 3apsi/i IPU PEeLICHNH (PU3NUECKUX 3a]a4;

pacro3HaBath (pu3udecKue SBJICHUS (MPOIECChl) U OOBACHATh UX HA OCHOBE 3aKOHOB MEXAaHHKH,
MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHHSI BEIIECTBA M JJIEKTPOAWHAMHUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE ABM)KEHHE, CBOOOJHOE MaJCHHUE Tell, JBMXKEHUE IO OKPY>KHOCTH,
MHEpLHUs, B3auMojeicTBue Tei, Aud@ysus, OpoyHOBCKOE ABMKEHUE, CTPOEHUE KUAKOCTEH U TBEPIBIX
TeN, W3MEHEHHe Oo0BhEMa TeNl MpU HarpeBaHuWU (OXJAKICHUH), TEIUIOBOE paBHOBECHE, MHCIIAPEHHE,
KOHJIEHCAllUs, IJIaBJIEHUE, KPUCTAUIN3alus, KUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBIIICHUE JABICHUS Ta3a
IIPY €ro HarpeBaHWU B 3aKPBITOM COCYJIE, CBSI3b MEXIY MapamMeTpaMy COCTOSHMS ra3a B U30MPOLECCAX,
ANEKTPU3ALUS TEN, B3aUMOJICHCTBUE 3apsI0B;

OMHCHIBATh MEXAHWYECKOE ABMKCHHUE, MCIOJIB3ys (U3MYECKUE BEIMYHMHBI: KOOpPJWHATA, IYTh,
MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJIA, HMIYJbC Tela, KUHETUYECKAas SHEPrus,
MOTEHUMAIbHASI PHEPIHsl, MeXaHndyeckass paboTa, MeXaHW4yeckasi MOIIHOCTb; MPH OMUCAHUU MPABUIBHO
TpPakTOBaTh (DU3MUECKUN CMBICT HCIOJNb3YEMbIX BEIMYMH, MX OOO3HAUYEHHS U EIUHUIbI, HaXOAWUTh
(dbopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETUYUHY C IPYTHMH BETUYHHAMU;

OMUCHIBATh W3YYECHHBIE TEIUIOBbIE CBOMCTBA TNl M TEIJIOBBIC SIBICHUS, UCIONB3Yys (U3NYECKUE
BEJIMYMHBL: JABJICHHE Ta3a, TEMIIepaTypa, CPEdHss KHUHETUYECKas SHEPrus XaOTHYECKOrO JBHUIKCHUS
MOJIEKYJI, CPETHEKBAIpaTUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TETUIOTHI, BHYTPEHHSISI SHEPTHsi, paboTa
ra3a, Ko3QUIMEHT TOJIE3HOT0 JEUCTBUS TEIUIOBOTO JIBUTATENS; MIPU ONMHCAHUHN NMPABUIHBHO TPAKTOBATH
(U3HYECKUH CMBICIT HCIIOJIb3YEMbIX BEIMYHMH, WX OOO3HAYCHHS W €IWHHUIBI, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIOIIUE TaHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMU BEIMYUHAM;

ONKCHIBATh HW3YYEHHBIE JJIEKTPUYECKHE CBOWCTBA BEHIECTBA M DJIEKTPUUYECKHE SIBIICHUSA
(mpotecchbl), HCMONB3ysl (U3MUECKUE BEIUYMHBL: DICKTPUUECKUN 3apsill, DJCKTPUYECKOE TOJe,
HaIpsOKEHHOCTh TOJIs, MOTEHLMAN, Pa3HOCTh MOTEHIMAJIOB; MPU ONUCAHUU MPABUIBHO TPAKTOBATH
(U3MYECKUH CMBICT HCIOJIB3YEMBIX BEJIWYMH, WX OOO3HAYCHHS] W CJMHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIOIIUE NaHHYIO (U3NYECKYIO BEIMYUHY C APYTUMHU BETHUYNHAMM;

aHATM3UPOBaTh (U3UUECKUE TIPOIIECCHI U SIBJICHUS, UCTIONB3YS (PU3NYECKUE 3aKOHBI M TPUHIIUIIBL:
3akoH BcemupHoro tarotenus, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHUsS] MEXaHUYECKOW SHEPTUH,
3aKOH COXPaHEHWs MMIIYJIbCa, MPUHLMII CYNEPHO3ULUUU CHUJI, IPUHLMI PABHONPABHS HHEPLHUAIBHBIX
CUCTEM OTCUETA, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHHUS BEILECTBA, Ia30BBIE 3aKOHBI, CBS3b
CpeIHell KMHETUYECKOW YHEPTUH TEIUIOBOTO JIBIXKEHHUS MOJIEKYJ ¢ aOCONIOTHON TeMIlepaTypoi, MepBblii
3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS 3JIEKTPUUECKOT0 3apA/a, 3akoH KyoHa, npu 3ToM pa3inudarhb
CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA, €T0 MaTeMaTHYECKOE BBIPAKCHHE W YCIOBHS (TpaHUIBI, 007IacTH)
MIPUMEHUMOCTH;

OOBSACHATh OCHOBHBIC TPHUHIUIIBI JACHCTBUS MAIMH, MPUOOPOB W TEXHUYECKUX YCTPOMCTB;
pa3IryaTh YCIOBHS X 0€30MaCHOTO MCIIOJIB30BAHUS B IIOBCEAHEBHON KI3HU;

BBIMIOJHATh SKCIIEPUMEHTH 10 HCCIEAOBAaHUIO (DU3MUYECKUX SIBJIGHMH M MPOLECCOB C
MCIIOJIb30BAaHUEM TPSMBIX M KOCBEHHBIX HM3MEpEHHil, MpHu 3TOM (QopMyIupoBaTh mnpoliemy/3anady u



TUIIOTE3Y Y4eOHOTO HKCIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEAIOKEHHOTO 000py10BaHuUs, TPOBOIUTH
OIIBIT ¥ (POPMYJIMPOBATH BHIBOJIBI,

OCYIIECTBIISITh TPSIMbIE W KOCBEHHBIE M3MEPEHUs (M3NYECKUX BEJIWYHMH, IPU ITOM BBIOHpAThH
ONTUMAJIBHBIA CIIOCOO M3MEPEHHs U MCIOJb30BaTh H3BECTHBIE METOJbl OLIEHKM MOTPEHIHOCTEN
U3MEpPEHNN;

UCCIIeIOBaTh 3aBUCUMOCTH MEXIy (U3MYECKUMM BEIUYMHAMHM C MHCIOJIb30BAHHUEM HPSMBIX
U3MEpPEHUil, TPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PMKCUPOBATh PE3yJIbTAThI IOJYyUYECHHON 3aBUCUMOCTH
¢u3nUecKrux BETUYMH B BUJE TaOIUI] U TpadUKOB, JeNaTh BHIBOJBI IO PE3yJIbTaTaM HUCCIICAOBAHMS,

coOmoaaTh mpaBuiIa 0e30MacHOr0 TpyAa HpU MPOBEJCHUU HMCCIEJOBAHMH B paMKax y4eOHOro
OKCIEPUMEHTa, Y4eOHO-HCCIEOBATENbCKOH W TPOEKTHOW  JEATENbHOCTH C  HCIOJIB30BaHUEM
U3MEPUTENBHBIX YCTPOUCTB U 1a0OpaTOPHOTO 000PYIOBaHMUS;

pemaTh pacy€THbIE 3aJauyd C SIBHO 3aJaHHON (U3MYECKOH MOJEeNblo, UCNONb3ys (PU3NYEeCcKHe
3aKOHBI M TIPUHIIMITEI, HA OCHOBE aHAIM3a YCJIOBHUS 3a/laud BHIOMPATh (U3NYECKYIO MOJENb, BBIACIATH
¢u3nyeckue BeIMYUHBI U (GOPMYIIbI, HEOOXOAUMBIE IS €€ pPelIeHUs, IPOBOAUTh PACUEThl U OLIEHUBAThH
PEaTbHOCTh MOJy4YEHHOT'0 3HaueHHs (PU3MUeCKON BEIUYHHBI,

pelmaTb KaueCTBEHHbIE 3a/layd: BBICTPAMBATh JIOTHYECKH HEMPOTUBOPEUMBYIO  LEHOYKY
paccykJIeHUi ¢ OOPOi Ha N3yUEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;

UCTIONIB30BaTh TPHU PEIICHUH Y4eOHBIX 3aJjad COBPEMEHHBIE MH(POPMALIMOHHBIE TEXHOJOTHH JUIS
MOWCKA, CTPYKTYPUPOBAHMSA, HHTEPIPETAMH W TPEACTABICHUS Y4eOHOW M HAy4YHO-TIOMYJISIPHOM
MHpOpPMALMY, TOJTY4YEHHOW M3 PAa3JIUYHBIX HCTOYHUKOB, KPUTUYECKH AaHAJIM3MPOBATH I10JIy4aeMYIO
uH(pOpMalHIO;

NPUBONUTH IPUMEPHI BKJIAaJa POCCUHCKUX U 3apyOCKHBIX YUYEHBIX-(DU3UKOB B PA3BUTHE HAYKH,
00BsSICHEHHE ITPOLIECCOB OKPYIKAIOIIEro MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCITIOJIb30BaTh TEOPETUYECKHE 3HAHHWA O (HU3UKE B TOBCEJAHEBHOW JKM3HU JUISI OOECIeYeHHUs
0e30macHOCTH TpU oOpallleHMH ¢ NpuOopaMM U TEXHUYECKMMHU YCTPOMCTBAMH, Ui COXpaHEHUS
3JI0POBBS U COOIIOZICHUSI HOPM KOJIOTUYECKOTO TTOBEICHUS B OKPYXKAOIIEH cpene;

paboTaTh B rpynIie ¢ BBITOJHEHUEM PA3TUYHBIX COIUATBHBIX POJICH, TNIAHMPOBATh PabOTy IPYIIbI,
paLMOHATIBHO pACIpeeiaTh 00A3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTh B HECTAHAAPTHBIX CUTYAIMsIX,
aJIeKBaTHO OIICHUBATh BKJIAJ] K&KIOTO M3 YYaCTHUKOB I'PYIIIHI B PEIICHHE PACCMATPHUBACMOM MPOOIIEMBI.

K xoHiy o6yuyenus B 11 kJiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JJOJKHBI OTpaXxaThb
Cc(OPMHUPOBAHHOCTh Y 00yUaIOIIUXCS YMEHUH:

J€MOHCTPHPOBATH Ha MPUMEpaxX pojib U MECTO (U3UKU B ()OPMHPOBAHUU COBPEMEHHOW HAYYHOH
KapTUHBl MHpA, B Pa3BUTHHU COBPEMEHHON TEXHMKH M TEXHOJIOTHMH, B MPAKTHUECKOH NEATETbHOCTH
JOJIe!, TIETTOCTHOCTh U €AMHCTBO (PU3MUECKOU KapTUHBI MUPA;

YUUTBIBATh TPAHUIIBI IPUMEHEHHS U3yUYEHHBIX (U3NYECKUX MOJIENICH: TOUCUHBIH IIEKTPUICCKHNA
3aps, Jyd CBETa, TOYEYHbIM MCTOYHMK CBETa, AJepHas MOJAEIb aTOMa, HyKJIOHHas MOJEIb aTOMHOTO
Spa TpyU perIeHu  (PU3MYeCcKuX 3ajad;

pacrio3HaBaTh (pu3Mueckue sBIEHHsS (Ipolecchl) U OOBSICHATH HMX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKU M KBAHTOBOM (DM3UKHU: DJEKTpUYECKas MPOBOJUMOCTb, TEMJIOBOE, CBETOBOE,
XMMUYECKOEe, MAarHWTHOE JAEWUCTBHS TOKa, B3aMMOJEHCTBHE MAarHMUTOB, DJIEKTPOMArHUTHAS WHIYKIIHS,
JeCTBUE MAarHUTHOTO MOl HA MPOBOJHUK C TOKOM M JBIXKYLIMHCSA 3apsl, >JEKTPOMAarHUTHBIC
Kole0aHusT W BOJHBI, TPSMOJMHEHHOE pAacIpOCTpaHEHHWE CBETa, OTPAKEHHE, NpPEeIOMIICHHE,
uHTeppepeHrs, AU(paKus U MOJMAPU3ALUS CBETa, JUCHEPCUS CBETa, (OTOMEKTpHuecKuil 3¢ddekt
(botoaddexr), cBeToBOE HaBICHUE, BO3HHUKHOBEHHWE JIMHEWYATOTO CIIEKTpa aTroMa BOJOPO/A,
€CTECTBCHHAsI M HCKYCCTBEHHAs paJIMOaKTHBHOCTb;



ONMCHIBaTh M3YYCHHBIE CBOMCTBAa BellecTBa (RJIEKTPUYECKHE, MAarHUTHbIE, ONTHYECKHUE,
AIIEKTPUYECKYIO MPOBOJUMOCTD Pa3IMUHBIX CPE) U AIEKTPOMArHUTHBIE SABJIEHUS (MPOLIECCHI), UCIIOIB3YS
¢bu3nUeckre BETMUUHBL: SJICKTPUUECKUH 3apsi, cujla TOKa, SJIEKTPHUECKOE HaNpsHKEHUE, IEKTPUIECKoe
COIIPOTHBJICHHE, PA3HOCTh MOTEHLNUAJIOB, NEKTPOJABIKYILAS CUJIa, paboTa TOKAa, MHAYKIMSI MarHUTHOTO
noJisi, cusia Amrnepa, cuna JlopeHna, HHAYKTUBHOCTh KaTYIIKU, SHEPTHsI AIEKTPUUECKOT0 U MAarHUTHOTO
noJjiei, mepuoJl M 4YacToTa KojeOaHMH B KojeOaTenbHOM KOHTYpE, 3aps] M cuja TOKa B Ipolecce
rapMOHUYECKUX JIEKTPOMArHUTHBIX KoJeOaHHH, (OKyCHOE pacCTOSHUE U ONTHYECKas CUJa JIMH3BI, IPU
ONMCAHWU TPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICT MCIOJIB3yEMbIX BEJIWYHMH, MX OOO3HAYCHUS U
eMHUIIBI, YyKa3blBaTh (HOPMYJIbI, CBSA3BIBAIOIIME JaHHYI (U3MYECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYUHAMU;

OIMCHIBaTh M3yUYCHHbIC KBAHTOBBIC SIBICHHS W IPOIECCHI, MCHOIB3YS (U3MUECKUE BEIUUHUHBI:
CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJHBI U YaCTOTa CBETA, SHEPTUsl U UMITYJIbC (POTOHA, IEPUOT]
MOJTypacmajia, SHEpPrus CBsI3U aTOMHBIX Sep, P ONMKMCAHUU MPABWIBHO TPAKTOBATH (PU3NUYECKHUI CMBICIT
UCTOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHMs U €IMHUIIbI, YKa3bIBaTb (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(Gu3MUeCcKyro BEIMUKUHY € APYTMMHU BEIMYMHAMU, BBIYUCIISTh 3HAaYEHUE (PU3MUECKON BETUYMHBI;

aHAJM3UPOBATh (PU3NYECKHUE MPOILECCH U SIBICHUS, UCTIONb3Ys (PU3NUECKUE 3aKOHBI U MPUHIIHIIbL:
3akoH OMa, 3aKOHBI MOCJIEJOBATEIBLHOIO U MAPAJIEIBHOIO COEIMHEHHUS IPOBOJHUKOB, 3aKOH JIKoyisi—
JleHua, 3aKOH AJIEKTPOMArHUTHONW MHAYKIWHU, 3aKOH MPSIMOJMHEHHOTO pacIpOCTPaHEHUs! CBETA, 3aKOHbI
OTpaXCHHUs CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHME OifHImTeWHa st (ortodddexra, 3aKoH
COXPAHEHUS YHEPTUH, 3aKOH COXPAaHEHUS MUMITYJIbCA, 3aKOH COXPAHEHUS JIEKTPUYECKOTO 3apsla, 3aKOH
COXpPaHEHHUs MaCCOBOI'0 YMcia, MOCTyaThl bopa, 3aK0OH pagloaKTUBHOTO pacmaja, MpU 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHHE U YCJIOBHUS (IpaHMIbI, 001acTH)
IIPUMEHUMOCTH;

OINpEAENATh HAIPABJIEHUWE BEKTOpPA MHAYKLUMU MAarHUTHOTO IIOJIA NPOBOJHUKA C TOKOM, CHJIBI
Awmrniepa u cunsl JIopeHna;

CTPOMTbH U OMMCHIBATh N300pakeHUE, CO3/1aBAEMOE INIOCKUM 3€PKaJIoM, TOHKOH JIMH3011;

BBINIOJHATh OKCIIEPUMEHTHI 110 MCCIEAO0BAaHUIO (U3MUECKHUX SIBJIEHMHM M IPOLECCOB C
UCITIOJIb30BaHUEM NPSAMBIX U KOCBEHHBIX M3MEpPEHM: MpU 3ToM (hopMyaupoBaTh HpolieMy/3afady H
TUIIOTE3y y4eOHOro SKCIepUMEHTa, COOMpPaTh YCTAaHOBKY M3 MPEVIOKEHHOTO 000pY0BaHUS, IPOBOIUTh
OIBIT U (POPMYJIMPOBATH BBIBOJIBI;

OCYILIECTBIATh NPsIMbIE U KOCBEHHBbIE H3MEpEHUs (PU3NYECKUX BEJIWYMH, IPU ITOM BBIOMpAThH
ONTUMAJIBHBIA CIIOCOO M3MEPEeHHsT U HCIIONb30BaTh W3BECTHBIE METOJBI OICHKH MOTPELIHOCTEH
U3MEPEHUN;

UCCIIEIOBATh 3aBUCHMOCTH (PM3MUYECKUX BEIUYMH C HCIOJIB30BAHMUEM NPSMBIX W3MEPEHUi: mpu
3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHpOBaTh Pe3yJIbTAThl MOITYYEHHOW 3aBUCHMOCTU (PHU3MUECKUX
BEJIMYMH B BUJe TaOIMI U Tpa(UKOB, A€7aTh BBIBOABI 110 pe3yJibTaTaM UCCIIEI0BaHUS;

coOmoaTh npaBuiia 0e30MacHOro TpyJa IMpHU NMPOBEIECHUU HCCIEAOBaHUN B paMKax Yy4eOHOTO
HKCHEPUMEHTa, Yy4eOHO-MCCIEOBATENbCKOM M MPOEKTHOM  JEATENbHOCTH C  HCHOJIb30BAaHUEM
M3MEPUTEIIBHBIX YCTPOUCTB U 1JaOOPaTOPHOTO 000PYAOBAHMUS;

pemaTh pacuéTHBIE 3a7auydl C SIBHO 3aJaHHOM (U3MYECKOHl MOJenblo, UCIONb3ys (U3ndYecKue
3aKOHBl M TMPHUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBHUS 3aJlaud BHIOMpATh (PU3NYECKYI0 MOJIENb, BBIACIATDH
¢du3ndeckre BEIWIUHBI U (GOPMYITBI, HEOOXOAUMBIE IJIsi €€ PEelIeHHs, TIPOBOAUTh PACYETHI U OLIEHUBATH
PeaTbHOCTh MOJyYEHHOTO 3HaUeHUs (PU3MUECKON BEIUYHHEI,

pelars KadyeCTBEHHBbIE 3aJadd: BBICTPAMBATH JIOTMYECKH HENPOTHBOPEUMBYIO  LIETIOYKY
paccyXJIeHU ¢ ONOpO¥ Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,



MCIIONIF30BaTh TIPU PEIIEHUU Y4YeOHBIX 3a/lad COBpEeMEHHbIE WH(MOPMAIMOHHBIE TEXHOJIOTUHU IS
MIOMCKa, CTPYKTYpPUPOBAaHMs, WHTEpIpETallMM W MpPEICTaBlICHUs Yy4eOHOM U HAy4YHO-IOMYJISIPHOI
I/IH(bOpMaHI/II/I, HOJ'Iy‘-ICHHOfI N3 Pa3IMYHbIX HWCTOYHUKOB, KPHUTHYCCKHU QAHAJIHU3UPOBATH IIOJTYHYACMYIO
nHdopmaruio;

0O0BSICHITH MMPUHIUIIBL HeﬁCTBHﬂ MalIuH, HpI/I60pOB U TCEXHHUYCCKHUX YCTpOﬁCTB, pas3invaTb
YCIIOBHSI UX O€30MAaCHOTO MCIIOJIb30BaHMSI B TOBCETHEBHOM JKU3HU;

MPUBOJIUTH TIPUMEPHI BKJIaJ]a POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B
OO0BSICHEHHE MPOIIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHMS MO (PU3MKE B TMOBCEAHEBHOW JKM3HM I OOeCHedeHUs
0e30MacHOCTH TIpH OOpalleHWd C NPUOOpPaMH W TEXHUYSCKUMH YCTPOHCTBAMH, JUIsI COXPaHCHHS
3JI0POBBS U COOJIOZICHUSI HOPM KOJIOTHYECKOTO TTOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B rpyImIie C BBITOJHEHHEM PA3IUYHBIX COIUAIBLHBIX POJICH, TUIAHMPOBATh PA0OTY IPYIIIEI,
pallOHAJIBHO pacnpeaciiaThb 00s[3aHHOCTH U IJIAaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBLIX CHUTyalUAX,
aJICKBaTHO OIICHUBATh BKJIAJ] K&KIOTO M3 YYaCTHUKOB I'PYIIIbI B PEIICHHE PACCMATPUBACMOI MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIIACC
KosamnuecTBo yacos JIeKTPOHHbIE
HanMenoBaHue pa3/iesioB U TeM (uu¢posbie)
Ne i/ KoHnTpobHbI IIpakTH4eckue
NMpPOrpamMmbl Bcero o0pa3oBaTebHbIE
e padoThbl padoThI
pecypchl
Paznen 1. PUBUKA U METO/bI HAYUYHOI'O I1IO3HAHUSA
1.1 dusuka 1 METOABI HAYYHOI'O ITI03HAHUSI 2 bubmotexa [IOK
' a y https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa [TOK
' https://m.edsoo.ru/7{f41bf72
bubmnoreka [HOK
2.2 7
Aunamuia https://m.edsoo.ru/7f41bf72
2.3 3aKOHEI COXpAaHEHUA B MEXAHUKE 6 1 1 bubmorexa [IOK
’ P https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 18

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 ) bubmmoreka [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
Bbu6nuorexa [JOK
32 OCHOBEI TEpMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble COCTOSIHUS BELIECTBA. 5 bu6mmoreka [JOK




®da3oBbIe nepexoabl

https://m.edsoo.ru/7{41bf72

Hroro no pazgeny 24

Pazpnen 4. QJIEKTPOIUHAMUKA
4.1 DnekTpocTaTuka 10 Bubmmorexa LIOK

' p https://m.edsoo.ru/7f41bf72
49 ITocTosIHHBIN 3JIEKTPUYECKUM TOK. TOKH B 12 bu6nuorexa [IOK

' Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

Pe3epBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KVIACC

KosauvecTBo yacoB JJIeKTPOHHbIE
HaunMeHoBaHue pa3iesioB U TeM ugpossbie
Ne i/ pasa Konrpoabubie | IIpakTuyeckue (1upp )
MPOrpaMmbl Bcero o0pa3oBareJIbHbIE
padoTbI padoThI
pecypchbl
Pa3nen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe 1oJe. 1 | 3 bubmnorexa IIOK
' DneKTpoOMarHuTHasE UHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznea 2. KOJIEBAHUSA U BOJIHBI
21 MexaHudeckue u 9 | bubnmoreka IJOK
' AIIEKTPOMAarHUTHBIE KOJIeOaHUs https://m.edsoo.ru/7f41¢97c
)9 MexaHuueckue u 5 | bu6mnorexa IJOK
' AIIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c¢97c
bubmuoreka [JOK
23 O 10 3
Ha https://m.edsoo.ru/7f41¢97¢c
Hroro o pazneny 24

Pa3nen 3. OCHOBBI CIIELIMAJIBHO TEOPUU OTHOCUTEJBHOCTHU

3.1

OcCHOBBI CHCHH&HLHOﬁ TCOPHUH
OTHOCUTCIBHOCTH

4

1

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢97¢c




Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DJieMeHThl KBAHTOBOM ONTUKHU 6 bubnrorexa [IOK
' https://m.edsoo.ru/7f41¢97¢
bubmmoreka [JOK
4.2 4
CTpoetiiie aToma https://m.edsoo.ru/7f41¢97¢c
bu6mnorexka [JOK
4.3 A 5
TOMHOE AAPO https://m.edsoo.ru/7f41c¢97¢c
Hroro no pazneny 15

Paszpen S. JIEMEHTBI ACTPOHOMUU U ACTPOPU3ZUKHU

51 DJIEeMEHTHI aCTPOHOMUU U 7 | bubnuoreka [JOK
' acTpou3uKu https://m.edsoo.ru/7f41¢97c
Hroro no pazneny 7
Paznea 6. OBOBIHIAIOUIEE IIOBTOPEHHUE
bubmunorexa IIOK
A 4
6 Obobuiatontee notopetie https://m.edsoo.ru/7f41¢97c
Uroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
I[TPOI'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC

N Kosnun4yectBo yacos Hara DJIeKTpPOHHBIe HH(ppoBbIE

/i Tema Ypoka Beero KOHTpOJIbeIe HpaKaneCKne H3YyYCHU 06p330BaTeJIBHBIe
padoTbI padoThbI s pecypcbl

1 ®usuka — Hayka o npupoae. Hayuneie 1 bubnuoreka LIOK
METO/Ibl TTIO3HAHUS OKPYKAIOIIET0 MUpa https://m.edsoo.ru/ff0c32e2
Ponw u mecTo pusuku B hopMupoOBaHUH

2 COBPEMEHHOM (fll)aquoﬁ K(gpi)I/IHII))I MHpa, B 1 bubmmoreia LIOK

N . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN JACATEIHHOCTH JIIOIeH
MexaHnueckoe JBHKEHUE.

3 OTHOCUTENIFHOCTh MEXaHUYECKOTO | bu6mmoreka [{IOK
neuxenus. [lepemenienue, ckopocTs, https://m.edsoo.ru/ff0c3508
yCKOpEeHue

4 PaBHOMEpHOE MPAMOJIMHENHOE ABUKEHHUE 1 Bubnuotexa LOK

https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnuoreka LIOK
JIBUKCHHEC https://m.edsoo.ru/ff0c372e
CBobOonHOe majeHue. Y CKopeHue bu6mmoreka [JOK

6 1
CcBOOOIHOTO ITaJICHUS https://m.edsoo.ru/ff0c39¢cc

7 KprBonuHneliHoe nBMKeHUE. [BHKEeHNE | bu6nuoreka [{IOK
MaTepHATbHOW TOYKH MO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[TpuHmn otHOCUTENBHOCTH ["anuies.

8 I/IgepllllnanLHHe cucrtemsl orcyeta. llepBslii 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0c3be8
3akoH HproToHa

9 Macca tena. Cuna. [Ipunnun 1 bubnuotexa [JOK

Cynepno3uiuu cuil. Bropoit 3akoH

https://m.edsoo.ru/ff0c3be8




HrroTona nns MaTepHaﬂbHOﬁ TOYKH

10 Tpernii 3akoH HproTOHA J171s1 MaTEpUAIIBHBIX bu6nuoreka [{JOK
TOUEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BCEeMUPHOTO TsiroTeHus. Cuna bubnmoreka [JOK
TsokecTU. [lepBas kocMHuueckas CKOpOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [JOK
12 Cuna ynpyrocrtu. 3akoH I'yka. Bec Tena hitps:/m.edsoo.rw/f0c3e]8
Cuna tpenus. Koapduuuent tpenus. Cuia
13 COHpOTII/)IBJ'IeHI/IH np()ll)/l(bz(BLII/mceHmf Tena B bubamorexa LIOK
https://m.edsoo.ru/ff0c3{76
KUJKOCTHU WM ra3e
[ToctynarensHOE U BpalaTelabHOE
14 JIBIDKEHHE a0COJIFOTHO TBEPIOTO TEa. bu6mmoreka [JOK
Mowment cuibl. [lnedo cuibl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBecHsI TBEPAOTO TeNa
Nmnynbc MmaTepuaaibHOM TOYKH, CUCTEMBI
15 MaTepuaibHbIX TOUeK. IMITyJIbC CHITBI. bubnuoreka [{IOK
3aKoH coXpaHEHHs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBIKEHUE
Pabota u momHoCTh cuibl. Kunetuueckas
16 SHEprusi MaTepuanbHON Touku. Teopema 00 bubamorera LIOK
- https://m.edsoo.ru/ff0c4502
W3MEHEHUH KHHETUYECKOW SHEPTUH
[TorenumansHas 31eprus. [lorenumansHas
17 SHEprus ynpyro aeopMHUpOBaHHON bubnuoreka [{JOK
npyxuHbl. [loTeHnnanbHas sHeprus Teia https://m.edsoo.ru/ff0c461a
BOJIM3H MOBEPXHOCTU 3eMJIU
18 IToTeHManbHBIC M HENOTEHIIMATbHBIC bubnuoreka [JOK

cuiibl. CBS3b pa6OTBI HCIIOTCHIIMAJIbBHBIX
CHJI C U3MCHEHHUEM MEXaHUYCCKOM OHCPIUHn

https://m.edsoo.ru/ff0c478¢c




CUCTEMBI Tell. 3aKOH COXPaHEHUs
MEXaHMYECKON SHEPrUun

19

JlabopaTtopHas pabota «MccienoBanue
CBSI3U pabOTHI CHITBI C H3MEHEHUEM
MEXaHMYECKOM SHEPIruu Teja Ha IPUMEPE
pacTSHKCHUST PE3MHOBOTO JKTYTay

20

KonTponbhas pabota no teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKOUN TEOpHUH. bpOoyHOBCKOE
neuxenue. Auddysus

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep ABUKECHUS U B3aUMOICUCTBUSA
YacCTUIl BEUIECTBA. MoIesIn CTPOEHHUs Ta30B,
JKUAJIKOCTEN U TBEPJBIX TEIl

23

Macca monekyn. KonnuectBo Bemiectsa.
[TocTostHHAas ABOTraapo

24

TenmoBoe paBHOBecue. TemnepaTypa u e€
n3Mepenue. [llkana remmneparyp Lenbcus

25

HNneanpuenii a3 B MKT. OcHOBHOE
ypaBuenue MKT

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TemnepaTypa Kak Mepa
CpeIHEeW KMHETUYECKON YHEPTUN JBUKEHUS
MOJIEKYJ. YpaBHeHUE MenaeneeBa-
Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lambToHa. ['a30BBIC 3aKOHBI

28

JlaboparopHas pabota «lccrnenoBanue
3aBHUCHMOCTH MEXKY MTapaMeTpamMmu




COCTOSAHUS PA3PCIKCHHOI'O ra3a»

N3onporiieccrl B ueaIbHOM ra3e u ux

bu6mmoreka [IOK

29 rpaduuecKoe MpeacTaBICHHE https://m.edsoo.ru/ff0c570e
BryTpeHHss dHEeprus TepMOJUHAMUYECKON
CHUCTEMBI B CTIOCOOBI €€ N3MEHEHHUS.
30 KomuaecTBo TermioTer u padoTa. Brbmnorera LIOK
https://m.edsoo.ru/ff0c5952
BHyTpeHHsIs SHEpTUs 0JTHOATOMHOTO
UJICIbHOTO Ta3a
31 Bunel reruonepenaun Bu6miorexa LIOK
https://m.edsoo.ru/ff0c5¢36
VY ienpHas TEMIOEMKOCTh BEILIECTBA.
32 K(I)[JII/IIIeCTBo TEIJIOTHI IPU Temnnonepenaqe. Bu6miorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
AnunabaTHBI porecc
1 [IepBeIil 3aKOH TEPMOAMHAMUKHU U €0 bubnuoreka LIOK
MIPUMEHEHUE K U30TpoIeccamM https://m.edsoo.ru/ff0cSefc
34 HeoOpaTtumocTs po1ieccoB B pUPO/IE. bubnuoreka [{IOK
BTopoii 3ak0H TepMOIUHAMHUKHN https://m.edsoo.ru/ff0c6230
35 [Mpunnun nevictus u KI1J[ TermoBoit bu6mmoreka [JOK
MaITUHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KITJ{
37 DKOJ0ru4ecKue npooIeMbl
TEIJIOOHEPTeTUKU
13 O6o6maromuit ypok «MonekysipHas bu6mmoteka [{JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKIY https://m.edsoo.ru/ff0c6938
KonTponbnas pabota mo teme BuGmorexa LIOK
39 «MonekynspHas ¢puzrka. OCHOBBI

TCPMOANHAMUKW

https://m.edsoo.ru/ff0c6a50




[TapooOpa3oBaHre U KOHACHCAITHS.

bu6mmoreka [JOK

40 Hcnapenue u KUIeHune https://m.edsoo.ru/ff0c63b6
41 AOCO0THAS U OTHOCHUTEIIbHAS BIIAXKHOCTD bu6mmoreka [IOK
BO3yxa. HaceIeHHsiit map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckue u
4 amop(HbIe Tena. AHU30TPONHS CBOMCTB bubnuoreka [JOK
KpUCTaLIoB. JKUIKHE KPUCTAILIIBI. https://m.edsoo.ru/ff0c6510
CoBpeMeHHbIE MaTepHaIbl
43 [InaBneHue u kpucramumsanus. Y genbHas bubnuoreka LIOK
teriota miasienus. CyOaumanus https://m.edsoo.ru/ff0c6708
44 YpaBHEeHHE TEIUIOBOTO OanaHca bubmiorexa HOK
https://m.edsoo.ru/ff0c6820
45 DIeKTpu3alus Teil. DJICKTPUUECKUH 3apsi. bubmuorexa [JOK
JIBa BuAA SIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0c6bcc
[TpoBOIHUKH, TUIIEKTPUKH U
46 ncI))HyH;[OBoz[HIfKH. 3aK(I))H COXpaHEHUs Bubnmorexa LIOK
https://m.edsoo.ru/ff0c6bce
AJICKTPUIECKOTO 3apsijia
47 B3aumoneiictBue 3apsinoB. 3akoH Kyiona. bubnuoreka [{IOK
ToueuHblil 31eKTpUUECKUN 3apsy https://m.edsoo.ru/ff0c6ced
Hanpsk€HHOCTh 3IEKTPUIECKOIO IOJIA.
48 Hpnim/m cynepnomulfn BJIEKTPUUYECKUX bubmorexa HOK
. N https://m.edsoo.ru/ff0c6df2
noJieit. JIuaum HanpsHKEHHOCTH
49 PaGota cui 31eKTpOoCTaTUYECKOro MOJsl. bu6mmoreka [JOK
[Toreniuan. Pa3HOCTh MOTEHIIMAIOB https://m.edsoo.ru/ff0c6£00
[IpoBOTHUKY U TUAIEKTPUKH B BuGmmorexa [OK
50 3JIEKTPOCTATUYECKOM I10JIE.

I[I/ISJ'ICKTpI/I‘leCKaH IIPOHUITACMOCTDb

https://m.edsoo0.ru/ff0c7018




51

DnekTpoémMkocTh. KoHnencatop

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DeKTpOEMKOCTh TIOCKOTO KOHJICHCATOpA.
DHeprust 3apsHKEHHOTO KOHIEHCAaTopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHas pabota "H3mepenue
JIEKTPOEMKOCTH KOHAEHcaTopa"

54

[IpuHIUI NElCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAIBHOTO
amnmnapara, CTpyHHOro nIpuHTepa.
DNeKTpocTaTUUECKas 3allnuTa. 3a3eMIIeHNe
3IIEKTPONPUOOPOB

55

DIEKTPUYECKHUM TOK, YCIOBHS €TI0
cymectBoBanus. [loctosuubiii Tok. Cuina
toka. Hanpsixenue. ConporuBienue. 3akoH
OmMa 151 yyacTka Lenu

56

[TocnenoBarenbHOE, apaIENbHOE,
CMEIIaHHOE COCTMHEHHE TIPOBOIHUKOB.
JlaGopartopHas pabota «3yueHue
CMEIIaHHOTO COCMHEHHS PE3UCTOPOBY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA.
3akoH J[xxoynsa-Jlenna

but6moreka [{JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 115 TOTHOM (3aMKHYTOM )
anexkTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padora
«3mepenne DJ1C UCTOUHMKA TOKA U €r0
BHYTPEHHETO COIPOTUBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAS MPOBOJUMOCTh TBEPBIX
METaJJIOB. 3aBUCUMOCThH COTIPOTUBIICHUS




METAIIJIOB OT TEMIIEPATyPHI.
CBepXIpoBOAMMOCTh

DnexTpuueckuil Tok B Bakyyme. CBolicTBa

60
JMEKTPOHHBIX ITyYKOB
[ToynpoBoAHUKH, UX COOCTBEHHAS U
61 yef a ; oBoguMocTh. CBOMCTBA p—n bubmorera LIOK
pUMecHasi TpoBoANMOCTE. CBOMCTBA p—n-
p pOBOA P https://m.edsoo.ru/ff0c84ae
nepexoza. [lomynpoBoHUKOBBIE TPHUOOPHI
DNEKTPUUECKUN TOK B paCTBOPAX H
pacriaBax >JIeKTPOIUTOB. bu6mmoreka [{JOK
62
DNEeKTPONIUTHYECKAs JUCCOLUAIIHSL. https://m.edsoo.ru/ff0c82ba
DnexTponus
DNEeKTpUYECKUN TOK B Ta3ax.
P . . bu6mmoreka [JOK
63 CamocTosITeNbHBIN 1 HECAMOCTOSATEIbHBII
https://m.edsoo.ru/ff0c84ae
paspsa. Momuus. [lnazma
DNIEeKTpUUYECKHE MPUOOPHI U YCTPOMCTBA U
64 P PHOOPEL I Y II)'I but6mmoreka [{JOK
uX MpaKTU4eckoe nmpuMmenenue. [Ipapuna
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacHOCTH
bu6mmoreka [{OK
65 O6o0maromuii ypok « JIeKTPOIUHAMUKAY)
tHarotuit yp poA https://m.edsoo.ru/ff0c88be
KonTponbHas pabota no teme
66 «Onekrpocraruka. [locTosHHBIN bubnuoreka [{JOK
AJIEKTPUIECKUH TOK. TOKHM B pa3IMIHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepHsblit ypok. KonTponbhas paboTa mo bubnuoreka LIOK
Tteme "DnekTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56
68 PezepBHblit ypok. O000ma0nmii ypox mo bubnuoreka LIOK

temaM 10 kiacca

https://m.edsoo.ru/ff0c8f6¢




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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IHOYPOYHOE IIJTAHUPOBAHHUE

11 KIIACC
N KoanuyectBo 4yacos Jara DJIeKTPOHHBIE HH(]pPOBbIE
o/ Tema YpokKa Beero KOHTpOJIbHLI HpaKaneCKne H3yenus 06pa30BaTeJIbeIe
e padoThbI padoThbI pecypcol
[TocTostHHBIE MATHUTHI U UX
1 B3auMoOJiccTBUE. MarHuTHOE 1oJIe. 1 bub6nuoreka [JOK
BekTop MarauTHON MHAYKIUHU. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOM HHTyKIIUU
MarnuTHoe 1oJie TPOBOAHHUKA C TOKOM.
2 OmnbIT DpcTena. B3§HM0§eﬁCTBHe 1 bubmorexa [OK
https://m.edsoo.ru/ff0c98fe
MIPOBOJAHHUKOB C TOKOM
3 JlaGopaTtopHnas pabora «3yuenue | | bubmuorexa [{OK
MarHUTHOTO MOJIS KaTYLIKU C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS1 HA POBOJHUK
4 ¢ Tokom. Cuna Ammnepa. JlabopaTopHas 1 | bubnuorexa [JOK
pabota «lccnenoBanue nelcTBUs https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM»
€HCTBHME MarHUTHOTO TOJIS Ha
5 III[BI/I)KyH_IYIOCH 3apshKeHHYo yactuny. Cua 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabora cunsl Jlopenua
DOnekTpoMarauTHas UHAYKIHs. [ToTok
6 BEKTOpa MarHUTHON MHAyKuuu. D(C 1
MHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
unaykuuu Papases
. JlaGopaTtopHas pabota «McciaenoBanue | 1 bubmmoreka [{OK
SIBIICHUS JIEKTPOMArHUTHON UHIYKIIUN https://m.edsoo.ru/ff0cal50




NHIyKTUBHOCTD. SIBICHHE CAMOWHTYKIIHH.
OJIC caMOMHAYKIMUA. DHEPIUs MATHUTHOTO
MOJIsl KATYIIKH C TOKOM.
DIEKTPOMArHUTHOE T0JIe

but6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCTporuCTBa U UX
IIPUMEHEHNUE: IOCTOSIHHBIE MAarHUTHI,
AJIIEKTPOMATHUTHI, 3JIEKTPOIBUTATEND,
YCKOPHUTENHN JIEMEHTAPHbIX YaCTHIL,
MHAYKIIMOHHAS 11€Yb

10

O06o6marmuii ypok « MarHUTHOE TTOJTE.
DeKTPOMArHUTHAST UHYKIIUS

bubmnoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KoutponbHas pabora no teme «MaruutHoe
noJie. DJIEKTPOMarHUTHAsE MHIYKIUS)

bubmnoreka [HOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHbBIE MEXAaHUYECKUE KOJIEOAHMS.
["apmonnueckue koneOanus. Y paBHEHUE
rapMOHHUYECKUX Konebanwuii. [IpeBpaieHue
SHEPTUU

bubmnoreka [HOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas pabota «MccnenoBanue
3aBHCUMOCTH MEPUOJIa MAIIbIX KOieOaHui
rpy3a Ha HUTH OT JUITMHBI HUTH U MacChl
rpy3a»

14

Koneb6arenbnbiii koHTyp. CBOOOHBIC
AIIEKTPOMATHUTHBIE KOJIeOaHUs B
UJICaTbHOM KOJIe0aTeIbHOM KOHTYPE.
AHaJorus Mexy MEXaHHUeCKUMHU U
AIIEKTPOMArHUTHBIMH KOJICOAHUSMU

bubmuoreka [{OK
https://m.edsoo0.ru/ff0cb820

15

®opmyiia ToMcoHa. 3aKOH COXpaHEHHUS
SHEPrUH B UJICATHHOM KOJIeOaTeTbHOM

butmmoreka [JOK
https://m.edsoo.ru/ff0cb9c4




KOHTYpe

IIpencraBnenue o 3aTyxaromux
KoyieOaHusX. BoIHY K IeHHBIE

bubnnorexa [HOK
16 MexaHu4yeckue konebanus. Pezonanc.
https://m.edsoo.ru/ff0cbb86
BbIHyKI€HHbIE 3JIEKTPOMarHUTHBIE
Kosie0aHus
[Tepemennblit Tok. CHHYCOUAANBHBIN
17 NIEPEMEHHBIN TOK. MOUTHOCTh IEPEMEHHOTO bubnnorexa [JOK
TOKa. AMIUTUTY/THOE U JEHCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HaYeHHE CUJIbl TOKAa U HaIPSKEHUs
13 Tpaucdopmarop. [IpousBoactso, nepegaua
U TIOTpeOJIeHHE IEKTPUUYECKON SHEpTrun
o YCTpONCTBO U NPAKTUUECKOE IPUMEHEHHE Bumiorexa 1IOK
JIEKTPUYECKOIO 3BOHKA, EeHepaTopa hitps://m.cdsoo.ru/ff0cc324
NIEPEMEHHOT0 TOKA, JIMHUMI 3JIEKTpoIepeaay
DKOJIOrMYECKUE PUCKH TIPU IPOU3BOICTBE
20 anektposnepruu. Kynbrypa
MCIIOJIb30BaHUs DJIEKTPOIHEPT NN B
MOBCETHEBHOM JKU3HH
MexaHn4yecKkue BOJHBI, yCIOBUS
71 pacnpoctpanenus. [lepuon. Ckopocts bub6nuoreka [IOK
pacrpocTpaHeHUs U JTMHA BOJIHEI. https://m.edsoo.ru/ff0cca54
ITonepeuHble ¥ POIOJIBHBIE BOJIHBI
3Byk. CKOpOCTb 3ByKa. ' pOMKOCTbH 3BYKa. bubmuorexa [{OK
22
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
3 DJIeKTPOMArHUTHbIE BOJHBI, UX CBOMCTBA U bubnuorexa [JOK
ckopocTb. [1Ikana 3nekTpoMarHuTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TprHIMIIBI paIHOCBS3U U TEIEBUICHUS.




Pa3zButne cpencts cBszu. Paguonokanus

Kontponbnas pabora «Konebanus u

but6mmoreka [JOK

25 BOJIHBI» https://m.edsoo.ru/ff0cc6{8
[IpsAMosMHENTHOE PaCIIPOCTPAHEHUE CBETA B
26 OII[)HOPOI[HOI\/’I cpej:[pe. T(I))qqublﬁ UCTOYHUK bubmorexa HOK
https://m.edsoo.ru/ff0cd350
ceerta. JIyu cBeta
OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
27 CBepTa. [TocTpoenue 1/1306pa>1<e§1/1p”1 B Bubmiorexa LIOK
https://m.edsoo.ru/ff0cd4e0
TUIOCKOM 3epKalie
[Tpenomnenue ceta. [lonHoe BHyTpeHHEE
28 OTI;)axceHHe. IIpenenbubIi yron n}(])nl;oro Bubmmorexa IOK
https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKEeHUS
29 JlaGopaTtopHnas pabora «M3mepenue bubmuoreka [{OK
MOKa3aTeNsl MPEJIOMIICHUS CTEKIIa) https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzobpaxeHuii B
30 JIVH3E. (Doplxgjna TOHKOM J'II:/IHSI)I. bubmmoreka LIOK
https://m.edsoo.ru/ff0cddle
YBenuueHue JIMH3bI
31 JlabopaTtopHnas paborta «MccnenoBanue
CBOMCTB M300paKCHUI B JIMH3AX»
Hucnepcus cera. CoxXHbIA COCTaB
32 oenoro ceeta. L{Ber. JlabopaTopHas pabora
«Habmoenne nucnepcun cBeTay
13 Wntepdepennus ceera. Audpakius cera. bu6nuoreka [IOK
JudpakimonHas pemeéTka https://m.edsoo.ru/ff0ced22
34 [TorepeyHOCTh CBETOBBIX BOJIH. bu6nuoreka [IOK
[Tonsipuzarus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue npuOOpPsI U YCTPOICTBA U

YCJI0BHUA UX 0e3omacHOro MMPUMCHCHUA




rpaHI/II_U:I IIPUMCHUMOCTHU KJIaCCUYeCKOM

36 exa ITocTynaTel cienuaibHOU bubmorexa [OK
MEXaHUKH. TYyJIaThl CIIEIIHAILHOMN
Y 1 https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEILHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3ameIeHHE BpeMe ’ 01?) alieHue bubmmorexa LIOK
MeJJICHUE BPEMEHH U COK HU
. P patt https://m.edsoo.ru/ff0cfa42
JUTMHBI
DHEeprus ¥ UMIYJILC PEIATHBUCTCKOM
38 ac ; Css3 ’ acf C DHEPrUek bubmmorexa [OK
gacTulilbl. CBSI3b MaCChI C YHEPTHUCH H
1 P https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHS ITOKOS
39 KonTponbnas pabota «Ontuka. OCHOBBI bubnnorexa [JOK
CHELHATbHON TEOPHH OTHOCUTEIBHOCTI https://m.edsoo.ru/ffOct6£0
®oronsl. ®opmyina [Inanka. JHeprus u bub6nuoreka [IOK
40
UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
A1 OTkpeITHE U HccnenoBanue GoTorddexTa. bu6nuoreka [IOK
Ompiter A. I'. CToneroBa https://m.edsoo.ru/ff0cffc4
3akonsl portordpdexra. YpaBHeHHE
4 i (01) (M:b (1)(; K bubmnoreka [IOK
nHmreitna ans pororddekra. «Kpacnas
g P https://m.edsoo.ru/ff0d015e
rparuma» Gorodddexra
43 Hasnenue ceera. Onbith [1. H. JIeGenena. bubnuorexa [JOK
XHUMHYECKOE JIEHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHr4eckue yCcTponucTBa U IPAKTUYECKOE
44 npuMeHeHue: GoTo3JIeMEeHT, (POTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
P 3 bubnnorexa [HOK
eIICHUE 33124 10 TeMe « DIEeMEHTBI
45 N g https://m.edsoo0.ru/ff0d030
KBaHTOBOM ONTHUKN )
46 Mozaens atoma Tomcona. OnbITEI bub6nmnoreka [JOK

Pesepdopaa no paccesHuio 0-4acTul.

https://m.edsoo.ru/ff0d091a




HnaHeTapHaﬂ MOACIBb aTOMa

but6mmoreka [JOK

47 IToctynater bopa
y p https://m.edsoo.ru/ff0dOafa
Hznyuenune u nornoiieHre GpoOTOHOB IPHU
43 Y . ¢ P bubmuoreka [JOK
IIEPEXOIE ATOMA C OJHOIO YPOBHS DHEPTUHU
pexon N A P P https://m.edsoo.ru/ff0d0Oafa
Ha Apyrou. Bunasl cnexrpos
BomnHoBrIe cBoiicTBa yacTul. BoaHEI ae
Bbpoiinsa. KopryckyisipHO-BOJIHOBOI bubnnorexa [JOK
49
nyanu3M. CIIOHTaHHOE M BBIHYXKJIEHHOE https://m.edsoo.ru/ff0d0Oca8
U3ITy4YCHHE
OTKpBITHE PATUOAKTUBHOCTH. OIIBITEL
50 p P o pal bubmuoreka [JOK
e3epdopa o ONpeaEICHUI0 COCTaBa
PROpL pel https://m.edsoo.ru/ff0d0fd2
PaMOaKTUBHOTO M3ITYYCHHUS
CoiicTBa anb(a-, 6era-, ramma-
51 W3JIy4YeHus. BivusHue paanoakTUBHOCTH Ha
JKUBBIE OPTaHU3MBI
OTKpBITHE TIPOTOHA U HEUTpoHA. M30TOMEL.
A I@;)a ac z IEKTDO P . butmmoreka [JOK
nbha-pacnan. IIEKTPOHHBIN U
52 P fl P https://m.edsoo.ru/ff0d116
MO3UTPOHHBIN OeTa-pacman. ['amma- )
HU3JIy4YEeHHE -
DHeprus CBSA3U HYKJIOHOB B gape. JaepHbie
eap e yu caKTo Il[_]I‘O o 6[;13 bubmnoreka [HOK
KIIHH. HBIH KTOD. JIEMBI,
53 PCAKIIMH. /ICPHEIH Peakrop. 1P https:/m.edsoo.ru/f0d135
MEePCIEKTUBBI, YKOJIOTUIECKUE ACTIEKTHI p
SIEPHOM SHEPTETUKU -
54 DneMeHTapHbie YacTullbl. OTKpBITHE bubnuorexa [JOK

MO3UTpOHA. MeTo/1bl HaOIIOIEHUS U
PEruCTpaly dJIEMEHTAPHBIX YACTHII.
Kpyribiii cton «@yHaaMeHTalabHbIe

https://m.edsoo.ru/ff0d0e38




B3auMOIeCcTBUA. ENMHCTBO usnueckoi
KapTHUHBI MUPa»

55

Bun 3Bé3nnoro neba. Co3Be3aus, sipKue
3BE3/IbI, TUIAHETHI, UX BUIMMOE JIBUKCHHUE.
Connedunas cuctema

56

Comnre. ConHeuHast aKTUBHOCTb.
HcTtounuk sHeprun ConHIa U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.
3BE3/1bI INIABHOM MOCIIEI0BATENBHOCTH.
BuyTpenHee ctpoeHune 3BE3 .
COBpeMeHHBIe MMpEaACTaBJICHUA O
IIPOUCXOXKAEHUU U 3BotoIMU ConHIA U
3BE3N

58

Muneunsiii Ilyte — Hama ['anakTuka.
ITonoxxenue u neukenue CoaHua B
I'amaktuke. ['anmaktuku. YEpHbIE OBIPHI B
Apax ralakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
bonbuioro B3peiBa. PeIMKTOBOE N3IyUYEHHE.
MeraranakTuka

60

HepeI_HCHHBIe HpO6JICMLI ACTPOHOMUU

61

KoHTponbHas pabota «D1eMeHThI
ACTPOHOMUU U aCTPOPHUIUKIY

62

Oo6o0maromuii ypok. Pons ¢pusuku u
aACTPOHOMHU B SKOHOMHUYECKOM,
TEXHOJIOTUYECKOU, COITUATBHON U
ATHUYECKOH cepax esaTeTbHOCTH YeIoBeKa

63

O6o6matomuii ypok. Ponbs u mecto Gpuzuku




Y aCTPOHOMHUU B COBPEMEHHOW HAy4YHOM
KapTHUHE MUpa

O6o6maromuii ypok. Pons ¢pusndeckoii

64 Teopur B POPMHUPOBAHUU MIPEACTABICHHUH O 1
¢buznyecKoil KapTuHe MUpa
O06o6maromuii ypok. Mecto gusudeckoi
65 KapTUHBI MUpPA B 00ILEM Py |
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJCTABICHUI O MPUPOJIE
66 PesepBHbIl ypok. MaruutHoe noie. 1
DONeKTpOMarHuTHas HHAYKIHS
67 PesepBHbIii ypok. OnTrka. OCHOBBI 1
CHEHUAIBHON TEOPUU OTHOCUTEIBHOCTH
Pesepnrblii ypok. KBantoBas pusuka. bubmorexa HOK
68 1 https://m.edsoo.ru/ff0d178
DneMEeHTHl aCTPOHOMUU U acTPOPU3UKU 4
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJBLHOIO
MPOIIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI TS YYUEHUKA

» Gusuka, 10 kmace/ Makumes I'.5., Byxosnes b.b., Corckuit H.H. non penakmueit
[TapdentneBoit H.A., Akunonepnoe obmectBo «3narensctBo «IIpocsemenuey
» Gusuka, 11 kinace/ Mskuies I'.J1., byxosues b.b., Yapyrun B.M. nox pegakuueit

[TapdentreBoii H.A., AkunonepHoe obmectBo «M3narensctBo «IIpocseiienne»

BapuaHT 4

METOAUYECKHUE MATEPUAJIbI JIA YUUTEJIA

Yueonuk pmuku 11 . I'.4. Mskuies,
b.b. byxoBues

2) A.Il. PeivkeBuy,“3amaunuk. 10-11 kmacc

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI

CETU UHTEPHET

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

(http://fcior.edu.ru/)






