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IHOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢usuke 6a30BOT0 ypOBHS Ha YPOBHE cpefHero obiiero odpazoBanus pazpaboTana Ha
OCHOBE TIOJIO)KCHMM M TPeOOBaHWI K pPE3yJbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeNbHON MPOTPaMMBI,
npeacraBieHHbix B ®I'OC COO, a Taxke ¢ yu€toMm deaepaibHON paboyell mporpaMMbl BOCITUTAHUS H
KOHIIETIIIUY IpernojaBanust yueOHoro npeamera «®Pusnka» B 00pazoBaTeabHbIX opranusanuax Poccuiickoii
deneparyn, pearu3yonX OCHOBHbIE 00pa30BaTEIbHBIC IPOTPAMMBI.

[IpakTiueckasi yacTh y4eOHOIrO COJEp)KaHUA IpeaMeTa yCuiieHa MaTepualbHO-TEXHHUYECKOW 0azoit
neHtpa «Touka pocTa» HCIONB3YEMOro s peanu3aluu 00pa3oBaTeNbHBIX NPOTrpaMM B paMKax
npenofaBanus gusuku. Cozmanue neHtpa «Touka pocTay mpenrnoyaraer pa3BUTHE OO0pa30BATEIBHOM
HHPPACTPYKTYphl 00IIe00pa30BaTEILHON OpraHW3allui: O00OpYIOBaHUEM, CpPEICTBAMU OOydYEHUS W
BOCIIUTAHHS JUISI U3YYCHUS MPEIMETOB, KYPCOB, MUCIUIUIMH €CTECTBEHHO HAYYHOH HANpaBICHHOCTH IIPH
peaiM3aliiid OCHOBHBIX 0011€00pa30BaTeNbHBIX MPOrpaMM M JIOMOJHUTEIBHBIX OO0IIe00pa3oBaTeIbHBIX
porpaMM, B TOM YHCJE JJIs PACUIMPEHHs coaep kaHusi yueOHoro npeamera «®Dusnka»; o0opyroBaHHEM,
cpeacTBaMU 0O0Yy4EHHUS M BOCIIMTAHUS [T PeaTH3aluy IPOTrpaMM.

ConeprkaHue mporpamMmbl o (pU3KMKe HaNpaBJiIeHO Ha (GOpMUPOBaHHE €CTECTBEHHO-HAYYHON KapTHHBI
Mmupa obyyaromumxcsi 10—11 kiaccoB mpu oO0ydyeHnn ux ¢u3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesTelbHOCTHOro monxoxa. llporpamma mo ¢usuke cootBercTtByeT TtpeboBanusm @DPI'OC COO k
IUTAHUPYEMBIM JINYHOCTHBIM, TPEIMETHBIM M METANpeIMETHBIM pe3ysbTaTaM OOydYeHHs, a TaKxKe
YYUTBHIBAET HEOOXOIMMOCTh pEaH3allMd MEXIPEJIMETHBIX CBS3€H (U3WKH C €CTEeCTBEHHO-HAyYHBIMHU
y4eOHBIMU TpeAMeTaMu. B Hell ompenenstoTcs OCHOBHBIE €N M3y4YeHUS (PU3UKKM HA YPOBHE CpEIHETro
o01iero o0pazoBaHusl, INIAHUPYEMbIE Pe3yJIbTaThl OCBOCHHS Kypca (PM3UKU: JIMYHOCTHBIE, METANpeIMETHbIE,
npeaAMeTHBIE (Ha 6a30BOM YpOBHE).

[Tporpamma 1o (pu3KKe BKIIOYALT:

® [UIAHUpyEeMBIE pEe3yJbTaThl OCBOCHUS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM YHCIE

peaMeTHBIE Pe3yIbTaThl IO ToJaM 00yUYeHUS;

e cozaepxaHue yueOHoro npeamera «dusnkay 1o rogaM oOydeHus.

®dwu3uka Kak Hayka o HauOoliee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTyMAas B KAUeCTBE YUEOHOTO MpeaMeTa
B IIIKOJIE, BHOCUT CYIIIECTBEHHBI BKIIAJ] B CUCTEMY 3HaHUH 00 okpyxkatomem mupe. LkompHBIA Kypc
¢u3uKN — cUcTeMOo0Opa3yOIIUil Uil €CTECTBEHHO-HAYYHBIX Y4eOHBIX MPEIMETOB, IIOCKOIBKY (pu3nyeckue
3aKOHBI JIEKaT B OCHOBE IPOIIECCOB U SIBJICHUI, U3y4aeMbIX XUMUEH, Ouosoruel, pusnueckoi reorpadueit
U actpoHomueil. Mcnonb3oBaHue W aKTUBHOE MPUMEHEHHE (DU3MUECKUX 3HAHUI OmpenersieT XapakTep U
pa3BUTHE pa3HOOOPa3HBIX TEXHOJOTUH B cpepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, IMOIYy4EHUS
HOBBIX MaTEpPHAJIOB C 33JaHHBIMH CBOWMCTBAMH W Jpyrux. V3ydyeHue (QpHU3MKN BHOCHT OCHOBHOH BKJIA] B
(dbopMHpOBaHKE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aromuxcs, B OPMUPOBAHNE YMEHHIA TPUMEHSITH
HAYYHBII METO/1 TO3HAHUS NP BHIMOIHEHUN UMU YYEOHBIX UCCIIEIOBAHUI.

B ocHoBy kypca (pu3uku uis ypoBHS CpeHEro o0Iero o0pa3oBaHMs MOJIOKEH Pl UAeH, KOTOpbIe
MO>KHO PaccMaTpUBaTh KaK MPHHIUIIBI €70 ITOCTPOSHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTUYECKU 3aBEPILIEHHBIM, OH COJEPKUT
MaTepuai U3 BceX pa3AesioB (GU3MKH, BKIIOUAET KaK BOIMPOCH! KJIIACCUYECKON, TAK U COBPEMEHHOMN (PU3HKH.

Hoesn cenepanuzayuu. B CcOOTBETCTBMM C HeW MarTepuan Kypca (QHU3HKH OOBEIUHEH BOKPYT
¢dusnueckux Teopuil. Benymum B Kypce siBisieTcsi OpMHUPOBAHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX
MaTepUH, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE€ peanuzaiys npeanoaraeT UCIoJIb30BaHUE TYMaHUTAPHOTO MOTEHIHAIa
¢bu3nuecKkoil HayKu, OCMBICIEHHE CBSI3M pa3BUTUS (U3UKM C pa3BUTHEM OOILIECTBAa, a Takke C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M SKOJIOTUYECKHUMHU TPOOIeMaMu.

Hoes npuxnaonou nanpaenrennocmu. Kypc pusuku mnpezmnosnaraeT 3HakOMCTBO C HIMPOKUM KPYroM
TEXHUYECKUX U TEXHOJOTHUECKUX MPUIOKEHUN U3YUEHHBIX TEOPUI 1 3aKOHOB.



Hoes sxonocusayuu peanusyercs MOCPEICTBOM BBEJICHHUS 3JIEMEHTOB COJIEpKaHUS, MOCBSIIEHHBIX
HKOJIOTUYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBbl C PAa3BUTHEM TEXHUKU U TEXHOJOTHH, a
TaKxke 00CYKACHUS IPOOIeM PalMOHAIBHOTO MPUPOIOTIOIE30BAHMS U DKOJIOTHUECKOW OE30MTaCHOCTH.

CTepXHEBBIMH DJIEMEHTaMHU Kypca (PM3WKM Ha ypOBHE CpenHero oOmero oOpa3oBaHHS SBISIOTCS
¢buznueckue Teopun (GopMUpOBaHUE MPEACTABICHUN O CTPYKTYpe MOCTPOCHUS (HU3HUECKON TEOpUHU, pOJin
(yHIaMEHTAJIbHBIX 3aKOHOB W TPHHIMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPHUPOJE, TpaHHIAX
MPUMEHUMOCTH TEOPHIA, JJIsl OMUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUH U TIPOIIECCOB).

CucTeMHO-JeSTeIbHOCTHBIN TMOAX0J B Kypce (U3MKM peanu3yeTcss MNpekIe BCero 3a Cuér
OpraHM3alMK AKCIEPUMEHTAIBHON JedTeabHOCTH oOyvaromuxcs. [nst 6a3oBoro ypoBHS Kypca (pU3MKU —
3TO HCIIOJB30BaHUE CHUCTEMBbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M Ja0OpaTOPHBIX PadoT,
KOTOpBIE B Mporpamme no (Qu3uke oObeAMHEHbI B OOLIUI CIHCOK YYEHHMYECKHX MPAKTUYECKUX pPaloT.
Boigenenue B yKa3aHHOM IiepeyHe JIaOOpaTOPHBIX pPAa0OT, MPOBOJUMBIX MJii KOHTPOJIS M OLICHKH,
OCYIIECTBIISIETCSl yYaCTHUKaMU 00pa30BaTENBHOIO Mpoliecca MCXOAS U3 OCOOEHHOCTEW IMIaHUPOBAHUS U
ocHamieHust kabuHera ¢usuku. I[lpum 3TOM oOecmeunBaeTcs OBJIaJCeHHE OOYYAIOIUMHCA YMEHHIMU
MIPOBOJIUTh KOCBEHHBIE H3MEpPEHHsI, MCCIICOBAHUS 3aBUCHMOCTEH (M3NYECKUX BEIMYMH U TIOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHuE YJENsAETCS PEIICHUIO PAacu€THBIX M KayeCTBEHHBIX 3aaay. [lpu stom s
pacu€THBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 3aJa4d C SBHO 33J]aHHOM (PM3NYECKON MOJENbIO, MO3BOJISIOIINE
NPUMEHSTh W3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjenia Kypca, TaK U HHTETPHPYS
3HAaHUA U3 Pa3HBIX pa3zesnioB. J[Js KauecTBEHHBIX 3aJjau MPUOPUTETOM SBIAIOTCS 3aJaHusi Ha OOBSICHEHHE
NpoTeKaHusl PU3UUECKUX SBJICHUN M MPOIECCOB B OKPY’KAIOLIEH KHU3HHU, TpeOyrolue BbIOOpa PU3NUECKOi
MOJIEIIN JIJISl CUTYalluH TPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu DPI'OC COO k MaTepuarbHO-TEXHHYECKOMY OOECIICUCHHIO
y4eOHOro mporiecca 0a30BbIl YPOBEHb Kypca (PU3UKH HA YPOBHE CPEIHEr0 00IIero oOpa3oBaHUs JOKEH
U3y4yaThCsl B YCJIOBUSAX HpPEAMETHOro KaOuHeTa (DM3MKM WIHM B YCIOBHMSX HMHTETPUPOBAHHOIO KaOHMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKIA. B kabuHeTe GU3HKU JOHKHO OBITH HEOOXOAUMOE 1ab0paTOpHOE
000pyI0BaHUE /IS BHIMOJIHEHHS YKa3aHHBIX B IPOrpamMme 1o (U3MKe yUeHHUECKUX MPaKTHUECKUX paboT u
J€MOHCTPALIMOHHOE 000PY0BaHHUE.

JleMOHCTpalMOHHOEe 000pyJoBaHUE (OPMHUPYETCSs B COOTBETCTBUM C MPHUHLUIIOM MHUHUMAJIbHOU
JOCTaTOYHOCTH M OOECIEYHBAET IOCTAHOBKY MEPEUYHMCICHHBIX B MporpaMme MO (HU3UKE KIIOYEBBIX
J€MOHCTpPALIUN JIJIsl UCCIIEOBAHMSI M3y4YaeMbIX SIBJICHUN U MPOILIECCOB, YMIUPUUYECKUX U (yHIaMEHTAIbHbBIX
3aKOHOB, MX TEXHHYECKUX MTPUMEHEHH.

JlaboparopHoe oOopyaoBaHue [JIs YYEHHYECKUX TMPAKTHUECKUX paboT ¢dopmupyercs B BUIE
TEMaTUYECKHX KOMIUICKTOB M OOECIeYMBaeTcss B pacdy€ére OJHOr0 KOMIUIEKTa Ha JBYX OOYYaroIIMXCs.
TemaTtndeckne KOMIUIEKTHI J1a0OpaTOpPHOTO OOOPYIOBAaHUS ITOJKHBI OBITH MOCTPOSHBI Ha KOMIUIEKCHOM
MCIOJIb30BAaHUHU AHAIOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX W3MEPUTEIBHBIX CHCTEM B
BHJIe TU(PPOBBIX TAOOPATOPHIA.

OCHOBHBIMU LETSIMH U3y4€HUS PU3UKHU B 0011IeM 00pa30BaHUU SIBIISIOTCS:

e (opMupoBaHHE HHTEpeca M CTpeMJICHHs OOydYalomMXCsi K HAyYHOMY H3YUYCHHMIO TPUPOIbI,

pa3BUTHE WX UHTEIUICKTYyalIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABICHUN O HAyYHOM METOJIE MO3HAHHS M (OPMHPOBAHUE HCCIIEAOBATEIHCKOTO

OTHOIICHHS K OKPY>KAIOLINM SIBIICHHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa H3yYeHHUsS OCHOB CTPOCHHUS MATEPUU H

byHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHUI OOBSICHSATDH SBJICHUS C UCTOIB30BaHUEM (DU3MUYECKUX 3HAHMN M HAYYHBIX

JI0Ka3aTeNbCTB;
e (QopmupoBaHue MpeACTaBICHUN O POiaM (PU3MKK [JIs1 Pa3BUTUS APYTUX ECTECTBEHHBIX HAaYK,
TE€XHUKHU U TEXHOJIOTHil.



JlocTrkeHHe 3THX LeNeil oOecreynBaeTcs peleHneM CIeyIONIMX 3a/1ad B Ipolecce 3y4eHus Kypca
(¢u3uKK Ha ypPOBHE CpeHEro 00IIero 00pa3oBaHus:

npuoOpeTeHre CUCTeMbl 3HaHMK 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUSX,
BKJTIOYask MEXaHUKY, MOJICKYIJISIPHYIO (PU3UKY, SIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U 3JIEMEHTHI
acTpou3ukmy;

dbopMupoBaHHEe YMEHUN MPUMEHSTh TEOPETHUECKHE 3HAHUS ISl OOBSCHEHUS (PU3NUECKHUX
SBJICHUH B IPUPOJIE U JUIsl IPUHATHS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM KU3HH;

OCBOEHHE CIOCOOOB peIlIeHUs] PA3IMYHBIX 3ajlau C SIBHO 33JaHHON (U3NYECKON MOeINblo, 3a/1ad,
MOJIpa3yMEeBAlOINX CAMOCTOSTEIbHOE CO3laHue (U3NYECKON MOJENu, aJeKBaTHON YCIOBUAM
3a/1a4y;

NOHUMaHWE (PU3MUECKUX OCHOB M NPUHIMIOB JEHCTBUA TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTMYECKUX TPOLIECCOB, UX BIUSHUSA Ha OKPYIKAIOILLYIO CPEAY;

OBJIQJICHUE METOJIaMH  CaMOCTOSITEJIbHOIO IUIAHMPOBAHMUS UM TPOBENEHHs  (PU3HMUECKUX
SKCHEPUMEHTOB, aHajiM3a M MHTEpIpeTanuy HH(QOpMaluK, OMNpeAeseHus JOCTOBEPHOCTH
MOJyYEHHOTO PE3yJIbTaTa;

CO3/IaHME YCIOBMM 111 Pa3BUTHUA YMEHMH MPOEKTHO-MUCCIEI0BATEIBCKOW, TBOPYECKOM
JESITEIbHOCTH.

Ha uzyuenue ¢usuku (6a30BbIii YpOBEHB) Ha YpPOBHE CpeiHero obmiero oopazoBanus oTBoAUTCS 136
gacoB: B 10 kmacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 yacoB (2 yaca B HEJIENIO).

[IpennaraemMseiii B mporpamMMe o (hU3MKe NMepedcHb Ja0OPATOPHBIX U MPAKTHYECKUX PAOOT SBISCTCS
PEKOMEHIOBAaHHBIM, YYUTENb JI€1aeT BBHIOOP TMPOBEACHHUS ITAaOOPATOPHBIX PabOT M OIBITOB C YYETOM

WHIUBUIyTBHBIX OCOOEHHOCTEH 00yJaroIrXcs.



COJEPKAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3nka u MeTObI HAYYHOT0 MO3HAHMS
®usuka — Hayka o npupoze. Hayunsie MeTobl MO3HAHUSA OKPY’KaroIero mupa. Posis sxkcriepumenra u
TEOPHH B IpOIlecce MO3HAHUS PUPO/Ibl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (GU3NICCKUX SBICHUH W TporieccoB. Hayunbie rumoresbl. Ou3ndeckue 3aKOHBI U
Teopuu. ['paHuIIbl MPUMEHUMOCTH (HPU3NUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Ponb 1 Mecto (usuku B GOpMUPOBAHUU COBPEMEHHOW HAay4YHON KapTUHBI MHUPA, B MPAKTUYECKOU
NeITeNIbHOCTH JIIOJIEH.

Jlemoncmpayuu

Amnanorosble ¥ IH(POBbIE U3MEPHUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATUHUKH.

Pasnea 2. Mexanunka

Tema 1. Kunemamuka

Mexanudeckoe aBuxkeHUE. OTHOCHTENIBHOCTh MEXAaHMYECKOro JBrKeHud. Cucrema oOTcuéra.
Tpaektopus.

[lepemerienue, cKOpocTh (CpenHssi CKOPOCTh, MTHOBEHHAsl CKOPOCTh) M YCKOpEHHE MaTepHallbHOU
TOYKH, UX NMPOEKIMHN HA OCH CUCTEMBI KoopauHaT. Cll0’KeHNEe NEPEMELIEHUH U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPSMOJIMHENWHOE ABMXKEeHHE. ['pa@uKku 3aBUCUMOCTH KOOPJAMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILECHNS MaTEPUATIbHOW TOUKH OT BPEMEHHU.

CBoboaHOe mazienne. Y cKopeHne CBOOOHOTO MaIeHus.

KpuBonuneriHoe nBuxeHue. J[BHKEeHHME MATEpUAIIBHOM TOYKM MO OKPYKHOCTH C TMOCTOSIHHOM IO
MOJYJII0O CKOPOCTBIO. VYTJIOBasi CKOpPOCTh, JIMHEWHass CKopocThb. llepwon w wactora oOpamieHwus.
IleHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHHUE: CIUAOMETD, IBUKEHUE CHAPAIOB, LIEITHbIE U
pEMEHHBIC TIEpEadH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETa, WILTIOCTPALIUS KHHEMATUYECKUX XapAKTEPUCTUK ABUKECHUSI.

[TpeoOpazoBanne NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO31yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue nprxeHus Tena, OpoleHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHus CBOOOIHOTO MaACHHUS.

HanpaBiieHue ckopocTH Ipy JBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoptule pabomuol

N3ydeHne HepaBHOMEPHOTO JBUKEHHUS C LIEJIbIO ONPEIEICHHS] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY MYyTSIMH, IPOUJICHHBIMU TEJIOM 3a IOCJIEA0BATENIbHbIE PaBHbBIE
IIPOMEXYTKH BPEMEHU NPU PABHOYCKOPEHHOM JBUKEHUH C HAYAJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3yueHne nBMKEHNS ApPUKaA B BI3KOU KUJKOCTH.

W3ydenue nBuxeHus Teia, OPOIIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

[Ipunnun otHocurensHOCTH 'amunes. [lepseiii 3akoH HeroToHa. MHEpuanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpuanun cyneprnozunmu cuii. Bropoii 3akon HeroToHa 117151 MaTepuaibHOU TOYKH.
Tpertnii 3akoH HproTOHA 1151 MaTepUaNbHBIX TOYEK.

3akoH BceMUpHOTO TAroteHus. Cuna tskectu. [lepBas kocMuueckas CKOpOCTb.

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



Tpenue. Buapl Tpenus (mokos, ckoibxkeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJILKEHUS U cuia TpeHus nokos. Kosapdumument tpenns. Cuna CONMpOTHBICHUS NMPU IBUKCHUU Tella B
KHUJIKOCTH WU Tase.

[ToctynaTenbHoe U BpamaTreabHOE ABMKEHHUE aOCOIIOTHO TBEPAOTO TeNa.

MOMEHT CuJIbl OTHOCUTEIBHO OCH BpauieHus. [1nedo cuisl. Y ciioBus paBHOBECHS TBEPLOTO Tea.

TexHuueckue ycTpoilcTBa M MPAKTUYECKOE NMPUMEHEHHE: MOJIIMITHUKY, ABM)KEHHE MCKYCCTBEHHBIX
CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEpLHUN.

CpaBHeHHE Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akoH HeroTOHA.

N3mepenue cu.

Cnoxenue cui.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT Ae(opMarium.

HesecomocTs. Bec Tena nmpu yCKOPEHHOM MOIBEME U MAJCHUH.

CpaBHEHHE CHII TPEHUS TOKOS, KAYEHHSI U CKOJIbKEHUS.

YcnoBus paBHOBecus TBEPAOro Teyla. Buabl paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3yuenue nBuxeHust Opycka 1o HaKJIOHHOW IJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIUX B NPYXHHE U PE3MHOBOM 00paslie, OT UX
nedopMaruu.

HccenenoBanue ycinoBuii paBHOBECHS TBEPIOTO TeJIA, UMEIOIIETO OCh BPALLCHUS.

Tema 3. 3aKkoHbl COXpaHeHUsA 6 MexXaHuKe

Hmnysabsc MaTepuanbHOM TOUKH (Tella), CHCTEMbl MaTEPHAIIbHBIX TOUEK. VIMIyIbC CHIIBI U U3MEHEHHE
UMITYJIbCA TeJa. 3aKOH COXPaHEHUs UMITyJibca. PeakTUBHOE ABMKEHHUE.

Pab6ota cunbl. MOIITHOCTH CHITBIL.

KuneTtnueckas sHeprust MaTepuaibHOM TOUKU. Teopema 00 M3MEHEHUH KHHETUYECKON SHEPTUH.

ITorennuanbHass oHeprus. lloTeHumanbHas SHeEprust yHOpyro Je(QpOpMHUPOBAHHOW IPYXKHHBI.
[TorennuanbHast SHEPrys Teja BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHnmanbpHBIE W HEMOTEHIMATbHBIE CHIBI. CBsi3b pabOThl HEMOTEHIMANBHBIX CHJI C M3MEHEHHEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKOWU SHEPTUH.

VYupyrue u Heynpyrue CTOIKHOBEHHMS.

TexHudeckue ycTponcTBa M IPAKTUYECKOE NPUMEHEHHUE: BOAOMET, KOMNEP, NPYKUHHBIA IHUCTOJNET,
JBUKEHHUE paKerT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITyJIbCA.

PeakTuBHOE BUKEHUE.

[lepexona moTeHIIMATBFHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3yuenne abCONMOTHO HEYNIPYTOro yapa ¢ MOMOIIBIO ABYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOThl CHJIBI C WM3MEHEHMEM MEXaHMUYECKOW HHEepruu Tejla Ha Ipumepe
PacTsDKEHUSI PE3UHOBOIO XKIyTa.

Pazpnen 3. Monekyasipasi GU3MKa 1 TEPMOAUHAMMKA
Tema 1. Ocno6bl MOIEKYNAPHO-KUHEMUUECKOU Meopul
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIAPHO-KHHETUYECKOH TEOPHM H HUX OINBITHOE OOOCHOBaHHE.
BbpoyHnoBckoe neuwxkenue. Juddysua. Xapaktep ABMKEHUS U B3aUMOJEHCTBHS YacTUll BemiecTBa. Moenu
CTPOEHHMSI Ta30B, KUJIKOCTEH M TBEPIBIX TE€I U OOBSICHEHUE CBOMCTB BELIECTBA HA OCHOBE 3TUX MOJEJIEH.
Macca u pazmeps! moaekyi. KonnuectBo Bemectsa. [loctosnnas ABorampo.



TennoBoe paBHOBecue. Temneparypa u e€ nuzmepenue. lllkana remnepatyp Llenbcus.

Monens uaeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM HIEATbHOTO
raza. AOCOJIIOTHas TeMIieparypa Kak Mepa CpefHel KMHETHYECKOH 3HEpPrUu TEIUIOBOTO JABM)KEHUS YACTHIL
raza. lllkama Temnepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akoH
Hanbrona. M3omporecchl B HIEaIbHOM Tra3e C IOCTOSHHBIM KOJHYECTBOM BelecTBa. I 'paduyeckoe
NIpeJICTaBICHUE U30TIPOLIECCOB: N30TEPMa, N30X0pa, n300apa.

TexHu4eckue yCTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Lemoncmpayuu(c ucnonvzosanuem obopyoosanus « Touka pocmay)

OnbIThI, JOKa3bIBAIONIME TUCKPETHOE CTPOEHHUE BEIIeCTBa, (oTorpaduu MOJEKYJI OpPraHUYeCKUX
COCIMHECHUM.

OnbIThl 10 1M Py3un KUAKOCTEN U ra30B.

Monens OpOyHOBCKOTO TBUKECHHSL.

Mogaens onbiTa llITepHa.

OnbIThI, JOKa3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOIO B3aUMOACHCTBHSL.

Monens, WuTIoCTpUpYyoLIas NpUpoy JaBlICHUs ra3a Ha CTEHKH COCy/a.

OnbITHL, WUTIOCTPUPYIOLIUE YPABHEHHE COCTOSIHUS NACAIBHOTO ra3a, U30MpOLECCHI.

Yuenuueckuu skcnepumenm, nabopamopHvie pabomvi(c ucnoavsosanuem o06opyoosanus «ITouka
pocmay)

Omnpenenenre Macchl BO3JlyXa B KJIACCHOM KOMHAaTre Ha OCHOBE HU3MEpPEHMH 00bEMa KOMHAThI,
JABJICHUS U TEMIIEpATyphl BO3yXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXy TapaMETPaMU COCTOSIHUS Pa3peXEHHOI0 rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmoaunamuueckas cucrtema. BHyTpeHHSS SHeprus TepMOAMHAMUYECKON CHCTEMBI M CIIOCOOBI €€
n3MeHeHus. KonuuecTBo TemnoTel U pabota. BHyTpeHHsIsI SHEprusi 0JHOATOMHOI'O UAeajJbHOro rasa. Bussl
TEIUIONEPEIau: TEIUIONPOBOJHOCTh, KOHBEKLUS, W3JIydeHHE. YJelbHas TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TEIIOTHI MpH TeIIonepeaaye.

[Tonsatue 06 agmabatHOM mpouecce. [lepBblii 3ak0H TepMoanHAMUKH. [IprMeHeHre nepBoro 3akoHa
TEPMOJUHAMUKH K u3onporneccam. ['paduyeckas nHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoGpatumMocTh NpoLeccoB B IpUpoIe.

Tennossle MamuHbl. [IpuHIMNBI JEHCTBUS TEIUIOBBIX MaluH. [IpeoOpa3zoBaHus SHEPTUU B TEILIOBBIX
MamuHax. Koaddunuent mone3noro aeicTBus TerioBod Mamumubl. [lukn KapHo m ero xoaddummeHT
MIOJIE3HOTO IEUCTBUS. DKOJIOTHYECKHE MPOOIEMBbI TEIIOOHEPTE€TUKH.

TexHuueckue yCTpPOHMCTBA M MPAKTHUYECKOE NPUMEHEHHWE: JBUTraTellb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOAUIBHUK, KOHIUITUOHED.

Jlemoncmpayuu(c ucnonvzosanuem obopyoosarnus « Touxa pocmay)

V3MmeHeHre BHYTpEHHEHM SHEPrHH Tejla MPU COBEPIICHUH PAOOTHI: BBIJIET MPOOKU M3 OYTHUIKH IO
JeCTBHEM CXKATOTO BO3/yXa, HarpeBaHue 3(upa B JaTyHHOU TpyOke myTEM TpeHHs (BUIC0IEMOHCTPAIHS).

N3MmeHeHne BHYTpEHHEHN dHEpruu (TeMIepaTypsl) Tea pu TeIionepeaaye.

OmnbIT Mo agnabaTHOMY PaCIIUPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoi TypOHMHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopmnvie pabomul (¢ ucnonrvzosaumuem obopyoosanus «Touka
pocmay)

N3mepenue yaenbHOU TEMI0EMKOCTH.

Tema 3. Acpezamnvie cocmosanusn eeujecmea. Dazoevie nepexoovt

[TapooOpazoBanne u KoHAeHcauus. Mcmapenue u kurmeHue. AOCONIOTHAsT W OTHOCHTENbHAs
BJIQXKHOCTh Bo3ayxa. HachlmeHHbIi nap. Y ienbHas Temiora napooopazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI
KHUIIEHUS OT JaBJICHMUSL.



Teépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIMUS CBOWCTB KpUCTAILIOB. JKuakue
kpuctaibl. CoBpeMeHHbIe MaTepuaibl. [lmaBneHue W KpuUCTaIM3anus. Y IeidbHas TEIUIoTa IJIaBICHHUS.
CyOmmmartusi.

YpaBHeHuUE TEIJIOBOTO OaaHca.

TexHnuueckue ycTpoiicTBa M MPAKTUYECKOE NMPUMEHEHHE: TUTPOMETP U ICHUXPOMETP, KaOPUMETD,
TEXHOJIOTHH MMOTYYCHHSI COBPEMEHHBIX MaTEPHUAJIOB, B TOM YKCJIe HAHOMATEPUAIIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenve npu moHM>KEHHOM JIaBJICHHUH.

CriocoObl U3MEpEeHHUs BIaKHOCTH.

Habmronenne HarpeBaHus 1 TUIABJICHUS KPUCTAIUTMYECKOTO BEUIECTBA.

JleMOHCTpalys KpUCTAILIIOB.

Yuenuueckuii sxcnepumenm, nabopamopHvle pabomsvi(c UCNOIb308aHUeM 000pyoosanus «Touxa
pocmay)

H3Mepenne OTHOCUTENBHON BIaXXHOCTH BO3IyXa.

Paznen 4. DiekTpoauHnamMuka

Tema 1. Inexkmpocmamuka

OnekTpu3amys Tel. JJeKTpUuueckui 3apsn. JlBa Buma ayiekTpuueckux 3apsiaoB. [IpoBomgHuKH,
JUDJICKTPUKHU U TIOJTYITPOBOIHUKH. 3aKOH COXPAHEHUS dJIEKTPUUYECKOTO 3aps/ia.

B3aumoneiicteue 3apsgoB. 3akoH Kynmona. ToueuyHbI 37eKTpUUECKUM 3apsii. DIEKTPUUYECKOE TOJIE.
HanpsokéHHOCTh  drekTpudeckoro mnoss. lIpyHoun cynepno3unuu  3JeKTPUYEeCKUX IoJIeH. JInHum
HaIpPsKEHHOCTH SJIEKTPUYECKOTO OIS,

Pabora cun snexrpocratmueckoro mons. llorennman. PasHocTs moreHnmanos. IIpoBogHukHM H
JTURJIEKTPUKHU B 3JIEKTPOCTATUUECKOM ToJ€e. JnanexkTpuueckas NpoHUIaeMOCTb.

OnektpoémkocTh. KonaeHcaTop. DneKTpOEMKOCTh MJIOCKOTO KOHAEHCATOpa. DHEPrusl 3apsKEHHOTO
KOHJIEHCATOopa.

TexHuueckue  yCTpPOWCTBA W MPAKTHUYECKOE NPUMEHEHHUE:  3JIEKTPOCKON,  3JIEKTPOMETP,
ANIEKTpOCTaTUYECKasl 3allUTa, 3a3€MJICHHE JJIEKTPONPUOOPOB, KOHJEHCATOP, KOMHUPOBAJBHBIM ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoHCTBO U MPUHITUIT JEHCTBUS AJIEKTPOMETPA.

B3aumMogeiicTBue Ha’IEeKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE M0JIE 3apSKEHHBIX TEll.

[TpoBOAHMKH B IEKTPOCTATUYECKOM TIOJIE.

DJIeKTpOCTaTUYECKAas 3alluTa.

JIMDIIEKTPUKY B JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHIEHCATOpa OT IUIOIIAAW IUIACTHH, PACCTOSIHUS MEXKIY
HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul(c ucnoivzosaunuem obopyoosanus «Touka
pocmay)

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannstii Inexkmpuueckuii mok. Toku ¢ paznuuneix cpeoax

DNEeKTPUYECKUM TOK. Y CJIOBUS CYIIECTBOBAHMS 3JIEKTpUUecKoro Toka. Mcrounuku toka. Cuiia Toka.
[TocTosiHHBIN TOK.

Hanpsioxenne. 3akon OMa 7151 ydacTka enu.

DJNEeKTpUYECKOE CONpPOTUBJICHHE. YJENbHOE CONpOTHBJIEHHME BemiecTBa. llocienoBaTenbHOE,
napajuieJIbHOE, CMEIIAHHOE COETMHEHHE MPOBOAHUKOB.



Pa6ora anekrpuueckoro Toka. 3akoH Jxoynsa—JIena. MomHOCTb 3J€KTPUYECKOTO TOKA.

DNeKTpOoABMKYIIAasl CUjla U BHYTPEHHEE CONPOTHUBIIEHUE MCTOYHMKA TOKA. 3akoH OMma Ui NOJHOU
(3aMKHYTOM) 25IeKTprueckoi ernu. KopoTkoe 3aMbIkanue.

DNEeKTpOHHAs MPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTb COIPOTUBIEHUS METAJJIOB OT
Temmeparypbl. CBEpXIPOBOAUMOCTD.

DnexTpuyeckuii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOcTBEHHass U MpPUMECHas MPOBOJUMOCTb MOIYNPOBOAHMKOB. CBolicTBa P—N-
nepexoja. [loaynpoBoJHUKOBBIE TPHOOPEI.

DNeKTpUYECKUH TOK B PacTBOpax M paciuiaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs] JTUCCOIHAIIMS.
DneKTponus.

DnexTpuyeckuil ToK B razax. CaMoCTOSTENbHBIN U HeCaMOCTOSTENbHBIN pa3psa. Monnus. [lnasma.

Texnuueckue ycTpoHCTBA U NPAKTHUECKOE NPUMEHEHHE: aMIEpMETp, BOJBTMETP, pPEOCTart,
HUCTOYHUKU TOKa, DJIEKTpOHArpeBaTelbHble MNPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE HPHUOOPHI, TEPMOMETP
COIIPOTHUBIICHUS, BAaKYyMHBIH JHOJ, TEPMUCTOPHI U (OTOPE3UCTOPHI, IOJYIPOBOIHUKOBBIM THOJ,
rajlbBaHUKa.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTUBJICHMS] LMWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOIIAAM IONEPEYHOrO
CEUEHHUs U MaTepuana.

CwMmenianHoe coeJTMHEHHE TPOBOJHUKOB.

[Ipsimoe u3mMepeHne MeKTpOABMKYLIEH cuibl. KOpoTkoe 3aMblkaHu€ raJbBaHMUYECKOIO 3JIEMEHTA U
OLIEHKAa BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh CONPOTHUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii paspsit ¥ IpOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol(c ucnoavzosanuem obopyoosanus «Touxa
pocmay)

N3y4yeHne cMEIaHHOrO COEqUHEHMSI PE3UCTOPOB.

N3mepenne 31eKTpOABMKYLIEH CHUIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.

Hab6monenue anexrpomusa.

MexnpeamMeTHblie CBSI3H

Nzyuenue kypca pusuku 6a30Boro ypoBHs B 10 Kiacce oCymecTBisieTcs ¢ yu€TOM COJIeP>KaTeIbHbBIX
MEXIIPEIMETHBIX CBSI3€H ¢ KypcaMi MaTeMaTuKy, ONOJIOTHH, XMMUH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nonsamus, CBA3aHHbIE C HM3YYEHHEM METOJOB HAy4YHOTO IO3HAHMS: SBJICHUE,
HayuyHbIi (akT, THMOTe3a, (QU3NYecKas BEJIUYMHA, 3aKOH, TEOpHs, HaONIOJCHNE, OSKCIEPUMEHT,
MOJIETTUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: peuieHne CHCTEMbl ypaBHEHHH, JHHEHHass ¢yHKuus, mapabona, rumepOoia, HUX
rpadUKy U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKIMU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIIMHA HA OCH KOOPJMHAT, CII0KEHHE BEKTOPOB.

buonocus: Mexanuueckoe IBIKEHUE B JKUBOM mpupoae, nuddysus, ocMoc, TEII00OMEH KHUBBIX
OpPraHMU3MOB (BU/bI TEIUIONEPEIAYH, TEINIOBOE PABHOBECHE), JJIEKTPUUECKUE SABJICHUS B XKUBOW IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJEKYJ, MOJIb BEILECTBA, MOJISIpHAs
Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEN, XKUAKOCTEH W Tra30B, SJEKTPUUECKHE CBOWCTBA METAJJIOB,
AJIEKTPOIUTUYECKAS] AUCCOLMALIMS, TaIbBAaHHUKA.

T'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPbI, OapoMeTp, TEPMOMETP.

Texnonozus: npeodpa3oBaHue JBUKEHHM C MCIOJIb30BAHUEM MEXAHM3MOB, YUET TPEHHUS B TEXHUKE,
MOJUINITHUKY, HCIIOJIb30BAHUE 3aKOHA COXPAaHEHHUs HMIIyJbca B TEXHHUKE (pakera, BOJOMET U JpYTue),
JBUraTellb BHYTPEHHETO CrOpaHus, mapoBas TypOuHa, OBITOBOI XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOIOTHUH



MOJIyYEHUS COBPEMEHHBIX MaTepUaioB, B TOM YHCI€ HAHOMATEpPUAJIOB, M HAHOTEXHOJOTHH,
JNEKTPOCTATUYECKAsT  3alllUTa, 3a3eMJICHHE  OJJEKTPONPHOOPOB, KCEPOKC, CTPYWHBIM  TPUHTED,
3JIEKTPOHArpeBaTEIbHBIC MPUOOPHI, IEKTPOOCBETUTEIHHBIC MPUOOPHI, TaIbBAHUKA.

11 KIIACC

Pa3pnen 4. DiekTpoanHaMuKa

Tema 3. Maznumnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHuThl. B3amMopeicTBME MOCTOSIHHBIX MarHuToB. MarnutHoe mnone. Bekrtop
MarHuTHOM HHAYKUMHU. [IpUHUOMN Cynepno3uiuud MarHUTHBIX MoJed. JIMHMM MarHuTHOM WHAYKIIUH.
Kaptuna nuHuit MarHUTHOM MHAYKIMH TOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHO€E 10JIe TPOBOJHUKA C TOKOM. KapTuHa NWUHUNA MHAYKIIMM MarHATHOTO TMOJsl JJIWHHOTO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJBIIEBOIO TPOBOJHWKA, KAaTymKu C TokoM. OmnwIT Dpcrena.
B3anmMogeiicTBre MpOBOIHUKOB C TOKOM.

Cuna Amriepa, e€ MOJIyJIb U HalpaBJICHUE.

Cuna JlopeHua, e€ Moaynb M HampaBieHHE. J[BHKEHUE 3apsHKEHHOM YacTHIBI B OJHOPOJIHOM
MarHuTHOM moJjie. Paborta cumsl Jlopeniia.

SIBneHue 3MeKTPOMAarHuTHOM MHAYKIMU. [I0TOK BEKTOpa MarHUTHOM MHAYKUUU. DJIEKTPOABUKYILAS
CWJIa MHAYKIHMH. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIuK Dapanes.

Buxpesoe anekTpuueckoe mosie. DNEKTPOJABHKYLIAs CUJIA MHAYKIMU B IPOBOJHUKE, JBHKYLIEMCS
MOCTYTATEILHO B OJTHOPOTHOM MarHUTHOM TIOJIE.

[IpaBuio Jlenna.

NHnykTUBHOCTD. SIBJI€HUE CAMOMHAYKIIMHU. DIEKTPOABIKYIIAs CUJIAa CAMOUH TYKIIUH.

DHeprusi MAarHUTHOTO TOJIST KATYIIKKA C TOKOM.

DNIeKTPOMarHuTHOE TOJIE.

TexHHuecKue yCcTpoCTBAa M NPAKTUYECKOE NMPUMEHEHHUE: MOCTOSIHHBIE MArHUTHI, 3JIEKTPOMArHUTHI,
3JEKTPOJIBUTaTENb, YCKOPUTEIU 3JIEMEHTAPHBIX YACTULl, UHAYKI[MOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE JIEKTPOHHOTO MTyYKa MAarHUTHBIM IOJIEM.

JIuHUM MHOYKIMKA MarHUTHOTO TOJIS.

B3anMopeicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JlenctBue cuisl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHue 3JIeKTPOMarHuTHOM UHAYKIIUH.

IIpaBuio JleHna.

3aBUCHUMOCTD AJIEKTPOJABHKYIIEH CHIIBI MHAYKIMU OT CKOPOCTH U3MEHEHHSI MATHUTHOIO MOTOKA.

SIBneHne caMOMHAYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopHvle pabomsi(c UCNOAb308aHUeM 00opyoosanus «Touxa
pocmay)

N3yueHne MarHuTHOTO NOJIs1 KATYLIKHU C TOKOM.

WccnenoBanue necTBUS TOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

UccnenoBanue sSBICHUS AIEKTPOMATHUTHON MHAYKITUH.

Pazgen 5. Kojie6anusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHbsle Koieoanus
Konebarenbnas cucrema. CBOOOAHBIE MexaHMuYecKkue Kolebanusa. [apMoHWYeckue KoyieOaHUs.
[lepuon, uvacrorta, amrmmutyna u ¢asza konebanuif. IlpyxuHHBIT MasTHUK. MaTeMaTHUYeCKH MasTHUK.
YpaBHeHHE rapMOHHYECKHUX KoJjieOaHul. [IpeBpalieHne sHeprur Mpyu TapMOHUYECKHUX KOJICOAHUSX.



Konebartenbubliii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUsl B MAE€aTbHOM KOJIe0aTelTbHOM
KOHType. AHAJOTHs MEXAy MEXaHHMYECKUMH U 3JIEKTPOMArHUTHBIMH KojeOaHusmu. @opmyna TomcoHa.
3aKOH COXpaHEHMsI SHEPTUU B UACATILHOM KOJie0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aryxaromux KosneOaHusX. BeiHykneHHble MexaHHueckue Kosiebanus. Pe3onaHc.
BoiHyKIeHHBIE 27IEKTPOMArHUTHBIE KOJICOaHMUS.

Ilepemennbiii  Tok. CHHyCOMJANbHBIM NEPEMEHHBIM TOK. MOIIHOCTh IEPEMEHHOIO  TOKa.
AMIUTUTYAHOE U IEHCTBYIOIIEE 3HAUYCHUE CUIIbI TOKA U HAIPSHKEHHUS.

Tpauchopmarop. [IponsBoacTBo, nepenaya u NOTpeOICHUE ITCKTPUIECKON SIHEPTUU. DKOJIOTHIECKHE
PUCKH TIpU MPOU3BOJCTBE AIEKTPOIHEpPruu. KylbTypa MCHOIB30BaHUS AJIEKTPOIHEPTUH B MOBCEIHEBHOMN
KHU3HU.

TexHudeckue yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHUE: JJIEKTPUYECKUH 3BOHOK, T'€HEpaTop
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOIEepe1ay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeIbHON CUCTEMBI (IPYKUHHBIM WIM MAaTEeMaTHUECKUI MasTHUK).

Habmronenue 3aTyxaronmx KojJeOaHuii.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHUH.

HaGmonenue pesonanca.

CB00OOIHBIE AJIEKTPOMArHUTHbIE KOJIEOaHMUS.

OciorpaMMbl (3aBUCUMOCTH CHJIBI TOKAa M HANpPsKEHUS OT BPEMEHH) Ui 3JIEKTPOMAarHUTHBIX
Kosie0aHui.

Pe3oHanc 1mpu 1OCIENOBAaTENIBHOM  COEIMHEHUM PE3UCTOpA, KATYIIKH WHIYKTUBHOCTH W
KOH/JIEHCATOopA.

Mogenb TUHUY 3JEKTPONEpEIadH.

Yuenuueckuii sxkcnepumenm, nabopamopHvie pabomul(c UcCnoiv3osaumuem obopyoosanus «Touka
pocmay)

HccnenoBanue 3aBUCUMOCTH TIEpHOJa MANbIX KoJjeOaHWi Tpy3a Ha HUTH OT JJIMHBI HUTH U MAacCChI
rpysa.

HccnenoBanue nepeMEHHOr0 TOKA B LEMNHM W3 IOCIENOBATEIBHO COEIMHEHHBIX KOHJIEHCATOPA,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 371eKmpoMazZHuUmMHble 60JIHbL

Mexanudeckue BOJIHBI, ycioBusi pacnipoctpaneHus. [leproa. CKOpOCTh pacnpOCTpaHEHU U JJIMHA
BoJIHBI. [lonepeunsie u npoaoibHbIE BOJHBEL. HTEepdepenus u nudpakius MEXaHUYECKUX BOJH.

3Byk. CkopocTh 3ByKa. ['poMkocTh 3ByKka. Beicota ToHna. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. Y CIIOBUS M3JIyY€HUs 3JEKTPOMArHUTHBIX BOJH. B3auMmHas opueHTanus
BektopoB E, B, V B onexkrpoMarHuTHON BosiHEe. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpaKE€HUeE,
npenoMIIeHue, moysipusanus, Audpakmus, nuarepdeperius. CKOpOCTh MEKTPOMATHUTHBIX BOJH.

[Ikana 3neKTpOMarHUTHHIX BOJIH. [IpMeHeHre 2IeKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY.

ITpyHUMIIBI pagUOCBSI3U U TeleBUACHUA. Paguonokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPeIbl.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHbIE HMHCTPYMEHTHI,

yIBTpa3BYKOBasl JMArHOCTHKA B TEXHWKE W MEAWIMHE, Paaap, pajiuoONpUEMHHUK, TEIEBH30p, aHTECHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHHUE MOMEPEUHBIX U MPOJI0IbHBIX BOJH.
Konebmromieecs Teno Kak HICTOYHUK 3BYKa.

HaGmoienue oTpaskeHus U MpeIoMIICHHS MEXaHUYEeCKIX BOJIH.
HaGimronenne naTepdepeHnny U Tudpakiinin MEXaHHIECKUX BOJTH.
3BYKOBOI pe30HAHC.

HaGJIIO,Z[eHI/IC CBA3U 'POMKOCTH 3BYKa U BBICOTBI TOHA C aMHHHTYHOﬁ Y 4aCTOTOH KOJeOaHUH.



HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXEHHWE, MPEJOMIICHHE, MOIsSpU3aLus,
nudpakius, nHTepepeHIus.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsMonrHeitHOE pacIpOCTpaHEHHUE CBETA B OAHOPOHOM cpene. JIyd cBera.
TouyeuHbIld ICTOYHUK CBETA.

OTtpaxxeHne cBeTa. 3aKOHBI OTpaXkeHUs cBeTa. [locTpoeHne n300paxeHuii B IIIOCKOM 3epKaJe.

[Ipenomnenue cBeta. 3aKOHBI TIPEIOMIICHUS CBETa. AOCOIOTHBIN TTOKazaTenb npenomieHus. [lomHoe
BHYTpeHHee oTpaxeHue. [IpenenpHblil yroi mojiHOro BHYTPEHHErO OTPAKEHHUS.

Jucnepcus ceera. CioxkHbIN cocTaB Oenoro ceera. L[Ber.

Cobuparonyie U paccenBaroue JTUH3bI. ToHKas jduH3a. DOKYCHOE PACcCTOSHUE UM ONTHYECKAasl CHUIa
TOHKOM nuH3bL. [locTpoeHne m3zobpaxkeHHuil B coOMparommx M pacceuBaromux JnH3ax. Dopmyna TOHKOM
JIMH3BI. YBEIUYEHUE, TaBAEMOE JTMH30M.

[Ipenenbr TPUMEHUMOCTH TEOMETPUUYECKOUN ONTHKH.

BonnoBas onrtuka. Wutepdepenmnus cera. KorepeHTHbIE HMCTOYHUKH. YCIOBUS HAOIIOACHUS
MakCUMyMOB ¥ MHHHMYMOB B WHTEPQEPCHIIMOHHONW KapTHHE OT JBYX CHH(]A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakus ceeta. JudpakuuoHHas pemeérka. YcioBue HaOIIOACHUS TVIABHBIX MAaKCUMYMOB IIpH
MaJeHU MOHOXPOMATHUECKOTO CBETa Ha TU(MPAKIIUOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoHcTBa U MpPaKTUUYECKOE MPUMEHEHUE: OYKH, JIyMa, (oToanmnapaT, NPOEeKIIMOHHBIH
amnmapat, MUKPOCKOTI, T€JIECKOII, BOJIOKOHHAs ONTHKA, TU(paKkIIMOHHAs PEIIETKA, TTOJISIPOU/.

Jlemoncmpayuu

[IpsimonuHEHOE pacpocTpaHeHHEe, OTPAKCHUE U TpeoMIIeHHe cBeTa. OnTHYeCKre TPHOOPHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojenb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3aX.

Mopenu MUKPOCKOIIA, TEIECKOa.

HaGmonenue naTepdepeHnnn cBera.

Hab6monenue audpakuuu cBerta.

Habmronenue nucnepcuu cBera.

[Tonyuenue cekTpa ¢ MTOMOIIBIO MPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOIIBI0 TU(PPAKITMOHHON PEIIETKH.

HaGmronenue monspuzaiiu cBera.

Yyenuueckuii sxcnepumenm, n1abopamophvle pabomuol

N3mepenne nokazarenst IpeioMICHUS CTEKJIA.

HccnenoBanue CBONCTB N300paKEHHM B JIMH3AX.

Habmronenue aucnepcuu cBera.

Pa3pnen 6. OcHOBBI cienMaJIbHON TEOPUH OTHOCHUTEJILHOCTH
I'paHunbl  DPUMEHUMOCTH — KJIACCHYECKOM  MeXaHuKu. IlocTynaTel  clieMalbHOM — TEOpUH
OTHOCUTEIBLHOCTHA: WHBAPUAHTHOCTH MOJIYJSl CKOPOCTH CBE€Ta B BaKyyMe, MPHUHIUMII OTHOCHUTEIbHOCTH
OHNHIITEHHA.
OTHOCHUTENBHOCTD OJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIIEHUE JJTHHBI.
DHEprusi ¥ UMIYJIbC PEISITUBUCTCKON YACTHUIIBI.
CBs3b MACCHI C SHEPTUEN U UMITYJILCOM PEISATUBUCTCKON YaCTUIBI. DHEPTHUS MOKOS.

Pasnen 7. KantoBas puszuka
Tema 1. Inemenmol K6AHMOBOU ONMUKU
®otonsl. ®opmyna [1nanka cBsi3u SHEPTUH (POTOHA C €70 YACTOTON. DHEPTUS U UMITYJILC (DOTOHA.



OtkpeiTe u uccinenoBanue ¢otoddpdexra. Ombitel A. I'. CroneroBa. 3akoHbl ¢oTodddexra.
VYpaBuenue DiinmmreitHa i poroaddexra. «Kpacnas rpannna» potorddexra.

JaBnerue cBera. OnwiTe [1. H. JIeOenera.

XHWMHYECKOE JICHCTBHE CBETA.

TexHnuueckue ycTpolcTBa M MPaKTUYECKOE MPUMEHEHHE: (OTO3IEMEHT, (OTOAATYMK, CONHEUHAS
Oarapesi, CBETOTUO/I.

Jlemoncmpayuu

®oTo3eKT Ha YCTaHOBKE ¢ IUHKOBOM MJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTtodddexra.

Ceeroauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmnwiTel Pesepdopna mo paccessHuio o -uactuil. [lmanetapHas momenb
atoMa. [loctynatel bopa. M3nyuenue u mornomeHue (pOTOHOB MpU MEpPEexoie aToMa C OJHOTO ypPOBHS
sHepruu Ha apyroil. Bussl criektpoB. CrieKTp ypOBHEHN 2HEPTUU aToMa BOJIOPO/IA.

BonHoBsie cBoiicTBa yactuil. Boiusl ae bpoitnsa. KopnycKynspHO-BOJIHOBOM JTyaau3M.

CHoHTaHHOE U BBIHYKJIEHHOE U3TyUYEHHE.

TexHuueckue ycTpoiiCTBa M MPAKTUYECKOE MPUMEHEHHE: CHEKTPaNbHBIM aHau3 (CHEKTPOCKOI),
J1a3ep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopaa.

Onpenenenye AJIMHBI BOJIHBI J1a3epa.

Ha0roieHne TMHeRYaThIX CIIEKTPOB U3ITYYCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabomuol

HaGuroieHne TMHERYaToro CreKTpa.

Tema 3. Amommnoe a0po

DKCIIEpUMEHTHI, JOKA3bIBAIOUINE CIOKHOCTh CTPOEHUs siapa. OTKpbITHE PaAMOAKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuio cocrtaBa paAMOaKTUBHOTO u3nyudeHusi. CBoiicTBa anbda-, Oera-, ramma-
u3Iy4eHus. BiausiHue paaiioakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTkpeITHE TIpOTOHA M HeWTpoHa. HykmonHass monens siapa [elizenOepra—lBanenko. 3apsna sapa.
MaccoBoe uncino aapa. U3oTonsl.

Anbda-pacria. ONEKTpOHHBIH M  TO3UTPOHHBIM  Oera-pacnman. ['amma-uznydenue. 3aKkoH
PagMoOaKTUBHOIO pacaza.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlepexT maccsl sapa.

SAnepusble peakuuu. [leneHne u cUHTE3 A1€p.

Anepupiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOiieMbl M TMEPCHEKTHBBI SAECPHOM IHEPTETHKH.
DKOJIOTUUECKHE aCTIEKTHI SIIEPHON SHEPTEeTUKH.

DOnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.
Metobl HaOMIOEHNUS U PETUCTPALIIH FIEMEHTAPHBIX YaCTHII.
@dyHnaMeHTaIbHbIE B3aUMOAECHCTBU. EAMHCTBO (pM3nYecKOl KapTHHBI MUpa.

TexHuueckue ycTpoucTBa M IPAKTUYECKOE IPUMEHEHME: O3MMETp, KaMmepa BuiibcoHa, saepHbIN
peakTop, atToMHasi 6omo0a.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLUX YaCTHII.

Yuenuueckuui sxcnepumenm, nabopamopmuie pabomul
HccnenoBanue TpeKoB 4acTHII (TIO TOTOBBIM (hOoTOTpadusiM).

Pa3znen 8. DiieMeHTHI ACTPOHOMHUU M ACTPOPU3UKH



Oransl pa3BUTUs acTpoHOMUU. [IpukiagHOe U MUPOBO33pEHUECKOE 3HAUEHHE ACTPOHOMMUHU.

Bun 3Bé31H0T0 Heba. Co3Be3aus, spKue 3BE3/bI, IUIAHETHI, KX BUIUMOE ABUKCHHUE.

ConHeyHas cucrema.

Connue. ConneuHast akTUBHOCTh. Mcrounuk sHepruum ConHua u 3BE374. 3BE3ABI, MX OCHOBHBIE
XapakTepuCTHKH.  JlmarpamMmma  «CHEKTpalbHBIH  KJacC —  CBETUMOCTb».  3BE3ABI  TJIABHOU
MOCJIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTB» JJIsi 3BE3] IIABHOM IOCIEI0BATENBLHOCTH.
Brytpennee crpoenne 3BE31. COBpeMEHHBIC MPEACTABICHUS O MPOUCXOXKACHUH | 3Botonuu ConHIa u
3BE3[. DTanbl )KU3HU 3BE3.

Mneunsiii [IyTe — Hama ['anaktuka. [lonoxenue u aBuxenue Connua B ['anaktuke. Tunsl ranakTuk.
Panuoranaktuku u kBa3zapsl. UEpHBIE ABIPBI B sIpax rajJakTUK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon XaO6ma. Pasberanue ramaktuk. Teopust bosbiioro
B3pbIBa. PeninkToBOC H3IyUeHue.

MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGmronenuss HEBOOpPYKEHHBIM TJIa30M C HCMOJb30BAaHUEM KOMIBIOTEPHBIX MPUIOKEHUN IS
OTIpEe/ICTICHUS TOJIOKEHHSI HEOSCHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIC co3Be3qusi CeBepHOro
MOJTyLIapust U SIPKUE 3BE3bI.

HabGmonenus B reneckon Jlynsl, mianer, Maeunoro [lyTu.

O6o0marnee NOBTOpeHue

Ponb ¢u3uku 1 acTpOHOMHUH B YKOHOMUYECKOM, TEXHOJIOTHYECKON, COIMaIbHON U dTHYECKOU chepax
NESTEILHOCTH YEJIOBEKA, POJIb U MECTO (PU3MKH U aCTPOHOMHUU B COBPEMEHHOM HAay4YHOW KapTHUHE MHDA,
poib  (PU3NYECKO TEOpuH B (HOPMHUPOBAHHWM MPEICTABICHUA O (U3MUECKONH KapTUHE MHpa, MECTO
¢bu3znyeckoil KapTHUHBI MHpa B OOIIEM pALy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTAaBICHUI O
MIPUPOJIE.

MexnpeameTHble CBSI3U

Nzydenne xypca pusuku 6a30Boro ypoBHsS B 11 Kitacce oCymIeCTBISIETCS C yUETOM COJIEPKATEINBHBIX
MEXMPEIMETHBIX CBsI3€l C KypcaMl MaTeMaTuKU, OMOJIOTHH, XUMHUH, Freorpadpuu U TEXHOJIOTUH.

MesicnpeOomemuuvle noHsamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAy4YHOTO MO3HAHHS: SBJICHHE,
HayuyHBId (akT, THMOTEe3a, (QU3NYCCKas BEIMYUHA, 3aKOH, TEOPHS, HAONIOJCHNE, OSKCICPUMEHT,
MOJIETTUPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pemieHHUEe CUCTEMBI YPaBHEHUW, TPUTOHOMETpHUYECKHE (YHKIUHU: CHHYC, KOCHHYC,
TaQHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HMX IMPOEKIMH Ha OCH
KOOpJMHAT, CJIOXXEHUE BEKTOPOB, TPOU3BOAHBIE JJIEMEHTApHBIX (DYHKIMHA, TpPHU3HAKK TOH00US
TPEYTOJHLHUKOB, OTIPEIeTICHUE TUTOMIAAN TUIOCKUX (GUTyp U 00bEéMa Ted.

buonozus: snextpuueckue sBIEHUS B )KUBOU MPHUPOJIE, KoleOaTeIbHbIE ABIKEHUS B )KMBOU MPHUPOJIE,
ONITUYECKUE SIBJICHUS B )KUBOU MPUpPOE, AeHCTBUE paualliy Ha KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX Tell, MEXaHU3MbI
o0pa30BaHMsI KPUCTANINYECKON PEIIETKH, CIEKTPAJIBHBIN aHAIH3.

T'eocpaghus: MarHUTHBIE TIOTIOCA 3€MJIH, 3aJI€KH MATHUTHBIX Py, (GOTOChEMKA 3eMHON TTOBEPXHOCTH,
MpeJicKa3aHue 3eMJICTPSICEHUN.

Texnonocusi: JNUHUM  DJIEKTpOINEpeAad, TIEHEpaTop MNEPEeMEHHOTO TOKa, AJIEKTPOJBUraTeb,
WHIYKIMOHHAS T€Yb, pajiap, PaIUuONpUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neub, mpoeKMOHHbII
anmapart, BOJJOKOHHasl ONTHKA, COJIHEYHast OaTapes.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30BAHUA



OcBoenne yueOHOro mpeamera «®Pusnka» Ha ypoBHE cpeaHero obmiero oOpaszoBaHusi (0a30BBIH
ypOBeHB) JOJDKHO o0ecIeYnTh AOCTHIKCHUC CICAYIOHUX JIMYHOCTHBIX, MCTANIPCIMCTHBIX U MPECAMCTHBIX
o0pa30BaTeNbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yIbTaThl OCBOEHUs yueOHOro npenmeTa « PU3uKa» JOJDKHBI OTpaXaTb TOTOBHOCTD H
CIOCOOHOCTh O0YYaroIuXcsi PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEW MO3UIMENH JIMYHOCTH,
CHCTEMOW IICHHOCTHBIX OpHWEHTAIMi, TO3WTUBHBIX BHYTPEHHUX YyOEXKIEHHWH, COOTBETCTBYIOIINX
TPaJULMOHHBIM LIEHHOCTSIM POCCHUHCKOro OOLIeCTBA, pACIIMPEHUE JKU3HEHHOIO OIbITa M ONbITa
JESTeIbHOCTH B MPOIIECCe Pealn3allid OCHOBHBIX HAlpaBJIEHUH BOCIUTATENIbHON AEATENbHOCTH, B TOM
qHcIe B YaCTH:

1) rpa:k1aHCKOro BOCHUTAHMA:

Cc(OPMHUPOBAHHOCTh I'PAXKAAHCKON MO3UIIUKM 00YUarOIIErocsi Kak akTUBHOT'O U OTBETCTBEHHOI'O 4WJIEHA
POCCUICKOTO O0IIIEeCTBA;

MPUHATHE TPATUIIMOHHBIX 00MIEYETIOBEUECKUX TYMAHUCTHUECKUX U IEMOKPAaTHUECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIPHOCTh B MHTEpECax IpaKIaHCKOTo OOIIEeCTBA, y4acTBOBATH B
CaMOYIIpaBJIEeHHH B 00pa30BaTeIbHONW OpraHu3aluiy;

YMEHHUE B3aMMOJEHCTBOBATh C COLMAIBbHBIMU MHCTUTYTAMH B COOTBETCTBUHM C MX (QYHKUUSAMH U
Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTapHOM 1 BOJIOHTEPCKOH 1A TETbHOCTH;

2) NaTPHOTHYECKOT0 BOCIUTAHMSA:

c(OPMHPOBAHHOCTh POCCUNCKOM I'pakJTaHCKON MJIEHTUYHOCTH, MAaTPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHE K TOCYIapCTBEHHBIM CHUMBOJAM, JOCTHKCHHUSAM POCCUHCKUX YUYEHBIX B
obnacTu GU3MKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

Cc(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ’TUYECKOTO TIOBEJICHHUS;

CIOCOOHOCTh OIICHHMBAaTh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIE pELICHHs, OPHEHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE€ B JEATEIHOCTH YUEHOTO;

OCO3HAHME JINYHOTO BKJIaJa B MOCTPOEHHE YCTOMUUBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYAs OSCTETHKY HAYYHOTO TBOPYECTBA, IPUCYIIETO
¢buznyeckoil Hayke;

5) Tpy/10BOro BOCIIUTAHUS

MHTEpEC K pasziIuuHbIM cdepam NpodecCHOHATBHON NEATENPHOCTH, B TOM YHCJE CBS3aHHBIM C
¢u3MKOM M TEXHMKOW, YMEHHE COBEpIIaThb OCO3HAHHBIA BBHIOOP Oynmymiedl mpodeccuu U peaan30BHIBATH
COOCTBEHHBIC )KHU3HCHHBIC TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO U caMOOOPa30BaHUIO B 00JaCTH (PU3MKHU HA MPOTKEHUN
BCEM KU3HHU;

6) 3K0JI0rMYecKOro BOCIIMTAHHUS:

Cc(OPMHPOBAHHOCTH KOJIOTUYECKON KYJIBTYpBI, OCO3HAHHE TI00AILHOTO XapaKTepa 3KOJOTHYECKUX
po0Jem;

IJIAHUPOBAHUE U OCYLICCTBICHUE JEHCTBUM B OKpPYXKAIOLIEH Cpele Ha OCHOBE 3HAHUA Leled
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacuIpeHne OIbITa JACATEIIEHOCTH SKOJIOTUIECKON HAINPaBICHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHUH
1o HU3HKE;

7) HEeHHOCTH HAYYHOTO TIO3HAHUS:

C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BHTHS
(hbU3UYECKON HAYKH;



OCO3HAaHUC NI CHHOCTHU Haquoﬁ ACATCIIbBHOCTHU, TOTOBHOCTH B IIPOLHECCCC H3YUYCHUSA (1)I/I3I/IKI/I
OCYHICCTBJIATD MMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTE MHANBUAYAJIBHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/IbHBbIC YHHBEPCAJIbHBbIE Y4eOHbIe 1eHCTBUS
ba3oBble Jiorn4eckue 1eMcTBUA:

CaMOCTOATENBHO (hOPMYJIUPOBATh M aKTyaTM3UPOBATh MPOOJIEMY, pacCMaTpHUBaTh €€ BCECTOPOHHE;

ONpEIENATh LENH IeATeIbHOCTH, 33aBaTh MapaMeTpbl U KPUTEPUU UX JTOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUECKUX SBIICHUSX;

pa3pabarbiBaTh IUIaH pELICHHUS MNPOoOJeMbl C YYETOM aHAIM3a HMEIOIIUXCS MaTepUANIbHBIX H
HeEMaTepHaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JIE€ATEIbHOCTb, OLICHMBATh COOTBETCTBHE PE3YyJbTATOB LEJISAM, OIICHUBAThH
PHUCKH MOCIEACTBUH AEATENBHOCTH;

KOOPJMHHUPOBATh U BBHIMONHITH PabOTy B YCIOBUSAX PEAbHOTO, BUPTYaIbHOTO M KOMOMHHUPOBAHHOTO
B3aHUMOJCHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELUICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie ucciienoBaTe/bCKHe AeCTBUSA

BIIQIETh HAYYHOW TEPMHUHOJIOTHEH, KITIOUEBBIMH MOHATHIMHI U METOIaMU (PU3UUYECKOIN HAYKH;

BJIaZICTh HABBIKaAMU y‘~I€6HO-I/ICCJICIIOBaTCJH)CKOI71 u HpOGKTHOﬁ ACATCIIBHOCTH B oOnactu (1)I/I3I/IKI/I,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY MOMCKY METOJOB pElIeHHs 3aaad (HU3HYecKoro
coJiepKaHusl, IPUMEHEHUIO Pa3IUYHBIX METO/I0B [TO3HAHMUS;

BJIaACTH BUIaMHU JCATCIIBHOCTHU 110 MMOJIYYCHHUIO HOBOI'O 3HaHUuA, ero HHTCPIIPpETALINH,
HpCO6paSOBaHI/IIO 1 MPUMCHCHUIO B Pa3JINYHBIX yqe6HbIX CUTyalusx, B TOM YHUCJIC IMPU CO3OaHNU y‘IC6HBIX
MIPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJIATh TPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyaJlUM3HpPOBATh 3a/ady, BBIJBUraTh THUIOTE3Yy €€
peliCHUs, HAXOAWUTb AapPrymMCeHTHBI [JIA JOKa3aTCJIbCTBA CBOUX YTBep)KHGHHﬁ, 3aaBaTb IHapaMCTpbl "
KpPUTEpHUH PELICHN,

AHAJIM3UPOBAaTh NOJIYYEHHBIE B XOJE PELICHUs 3aJauyd pPe3yNbTaTbl, KPUTUYECKH OLEHUBATH MX
JIOCTOBEPHOCTh, IPOTrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIC 33/Ia4H B 00pa30BaTEIbHON ACSITETLHOCTH, B TOM YHUCIIC TIPH
W3y4YeHUHN HUBUKH;

AaBaTb OLCHKY HOBBLIM CUTyallUsIM, OLICHUBATb HpI/IO6p€TéHHBII>’I OIIBIT,

YMETb MIEPEHOCUTH 3HAHUS MO (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITETbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTe;

BBIJIBUT'aTh HOBBIC UJICH, IPCAJIaraTb OpUIrnHaJIbHBIC ITOAXOAbI U PCIICHUSA

CTaBUTbH MPOOJIEMBI U 33a4H, IOMYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

Pab6ora ¢ undopmanmeii:

BJIAAICTh HABBIKAMM I10JTYUYCHUA I/IH(bOpMaI_[I/II/I (1)I/I3I/IquKOI‘O COACpKaHHUd H3 HCTOYHHUKOB pPA3HBIX
TUTIOB, CAMOCTOSITEIFHO OCYIIECTBIISITh TTOWCK, aHAIN3, CHCTEMATHU3AIUI0 U HHTEPIPETAIINI0 HHPOPMAIIIT
Pa3IMYHBIX BUIOB U (DOPM MpEACTABICHHUS;

OIICHUBATH JOCTOBEPHOCTH HH(POPMAIIHH;

HCIIOJIb30BAaTh CPCACTBA I/IH(I)OpMaI_[I/IOHHI:IX U KOMMYHUKAIIUOHHBIX TEXHOJIOTHH B pelICHUU
KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OpPraHU3allMOHHBIX 3aJa4 C CO6J'IIO)ICHI/IGM Tp€6OBaHI/II\/'I OPrOHOMHKH,
TEXHUKH O€30MacHOCTH, THUTUEHBl, pecypcocOepekeHus, TMPaBOBBIX M JTHUYECKUX HOPM, HOPM
MH(POPMALIMOHHOM 0€301acHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJEp)KAaHUS B pa3IUYHBIX (opMarax ¢ Y4ETOM Ha3HAUCHUS
MHPOPMAIINH | LIEIEBOH ayAUTOPHH, BEIOUpPAst ONTUMAIIEHYIO (hOpMY MPEICTABICHHUS U BU3yaJIH3alIHH.



KoMMmyHHKaTHBHBIE YHUBepPCAJIbHbIC YUeOHbIE 1eliCTBUSA:

OCYIIECTBIIATH OOLIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOM JESITEIBHOCTH;

pacro3HaBaTh MPEANOCHIIKY KOH(IMKTHBIX CUTYallMi U CMAr4aTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB;

MIOHUMATh U MCII0JIb30BaTh IPEUMYILECTBA KOMaH/IHOW U MHMBHIyaJIbHON pabOThI;

BBIOMPATh TEMATUKY U METOABI COBMECTHBIX JCHCTBHI ¢ Y4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)/I0T0 WIeHa KOJUIEKTUBA;

IIPUHUMATD IIEJI1 COBMECTHOM AESTEIBbHOCTH, OPraHU30BBIBaTh U KOOPAWHUPOBATH JEHUCTBUA MO €€
JOCTHKEHHIO: COCTaBJIATh IUIaH JeMCTBUH, paclpeaessaTh pojau ¢ y4€TOM MHEHUH y4aCTHUKOB, 00CYXIaTh
pe3yNIbTaThl COBMECTHON pabOTHI;

OLICHUBATh KA4YCCTBO CBOCTO BKJIaJa M KaXXIAOIro YYaCTHHMKA KOMAaHIBI B O6H.[PII>1 pe3yabpTaT Io
pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC ITPOCKTHI, OICHUBATH UACHU C TO3UITUKU HOBU3HBI, OPUTUHAJIIBHOCTH, HpaKTH‘IGCKOﬁ
3HAYUMOCTH;

OCYHICCTBJIIATL IO3UTHBHOC CTPATCTHYCCKOC IIOBCACHHUC B Pa3JIMYHBIX CHTyalUsdaX, IIPOABIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YHHBepcaJibHbIe yUeOHbIe AelicTBUS
Camoopranuszauus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MMO3HABATEIbHYIO AESITEIbHOCTh B 00JaCTH (U3UKH U aCTPOHOMHH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (POPMYJIHPOBATh COOCTBEHHBIE 33/1a4U;

CaMOCTOATENIBHO COCTAaBIIATh IUIAH PELICHUs PACUETHBIX M KAYECTBEHHBIX 3a/ad, IUIAH BBIIIOIHEHUS
MPAKTHYECKON pabOThI C y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPEANOYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHU;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHHBATh TPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMHUPOBAHHIO U TPOSBICHHUIO DJPYAULMHA B O0O0JACTH (PUMKHU, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SJMOLHOHAJIBbHBIH HHTEICKT:

JaBaTh OLEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTHUBBI B JESITEIBHOCTh, OLICHUBATh COOTBETCTBUE
pe3yabTAaTOB LIEJISIM;

BJAJIeTh HABBIKAMM TIO3HABATEIIbHOW pe(IeKCMM KaK OCO3HAHMS COBEpIIAEMBIX NCHCTBUH H
MBICJIUTEIIBHBIX IIPOLECCOB, UX PE3YIBTATOB U OCHOBAHUN;

WCTIOJIB30BaTh MPUEMBI pe(IIeKCHH JIJIS1 OLICHKH CUTYaIluH, BEIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;

MIPUHUMATD ce0sl, MOHMMasi CBOM HEJOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JIE€ATEIBHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKU.

B mpouecce AOCTHXKEHHS JIMYHOCTHBIX PE3yJbTaTOB OCBOEHHS MPOTpaMMbl MO (U3MKE IS YPOBHS
cpeaHero oOmiero oOpa3zoBaHHs y OOYyYalOMIMXCS COBEPIIECHCTBYETCS SMOIMOHAJIBHBIA HWHTEIUICKT,
Mpeoararoui copMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOUIET0 CHOCOOHOCTh MOHUMAaTh CBOE 3MOIMOHAIBHOE COCTOSIHUE, BUIETDH
HaIpaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHANIBHON Cepsl, ObITh YBEpPEHHBIM B ce0e;

CaMOpETyJIMPOBAHNUs, BKIKOYAIOLIErO0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 33 CBOE
MOBEJICHHE, CIIOCOOHOCTh aJaTUPOBATHCS K AMOLIMOHAIBHBIM M3MEHEHUSM M HPOSBISATH TMOKOCThH, OBITH
OTKPBITBIM HOBOMY;



BHYTPEHHEH MOTHBAIM{, BKIIIOYAIONICH CTPEMJICHHE K JOCTIDKCHHIO IIEIH M YCIeXy, ONTHMH3M,
MHHUIMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXOMS U3 CBOMX BO3MOXKHOCTEH;

OMITATUH, BKIFOYAIOICH CIIOCOOHOCTh TTOHUMATh SMOIIMOHAIIBHOE COCTOSIHAE IPYTHUX, YIUTHIBATH €T0
MIPU OCYIIECTBIICHUH OOIICHHUS, CTIOCOOHOCTh K COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COIIMAJBHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBICTPAMBATh OTHOLICHUS C JAPYTMMH JIIOJBMH,
3a00TUTHCA, TPOSIBIIATH HHTEPEC U pa3penaTb KOH(PIUKTHL.

NNPEJMETHBIE PE3YJIbTATHI

K xoHny oOyuenus B 10 kiacce nmpeaMeTHble pe3ybTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTb
c(OPMHPOBAHHOCTh Y O0YUAIOIIUXCA YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEPAX pPOJIb U MECTO (U3UKHA B (POPMHPOBAHWU COBPEMEHHOW HAyYHOU
KapTHHBI MUPA, B pa3BUTHH COBPEMEHHOIN TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKON AEATEIIbHOCTH JIIOJICH;

YUUTBIBaTh TPaHMIBl HPUMEHEHUs MH3Y4YEHHBIX (U3NYECKUX MOJeNel: MaTepualbHas TO4YKa,
MHepIUalbHasl CUCTeMa OTCY€Ta, aOCONIOTHO TBEPIOE TENO, WACAIbHBIM ra3, MOJEIM CTPOCHHUS Ta30B,
KHUAKOCTEN M TBEPABIX TEJ, TOUEUHBIN AIEKTPUUECKUI 3apsi]l IPU pelieHnu GU3NIECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKUE ABIEHHs (TpoLecchl) U OOBSICHATh MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOpPUM CTPOEHMS BEIECTBA M DJJIEKTPOAMHAMMKH: PAaBHOMEPHOE H
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE JABM)KEHHE, CBOOOJHOE MaJEHUE TeJ, IBM)KEHUE IO OKPY>KHOCTH,
MHepIMs, B3auMojieiicTBue Tei, Tuddy3us, 6pOyHOBCKOE TBMKEHUE, CTPOCHHUE KUIKOCTEH U TBEPIBIX Tel,
U3MEHEeHHe 00bEMa Tel IPU HarpeBaHUU (OXJIaXIEHUM), TEIUIOBOE PaBHOBECHE, HCIIApEHHUE, KOHIEHC AL,
IUIABJICHUE, KPUCTAJNIM3aLUs, KWUIIEHHE, BJIAXXHOCTb BO3/yXa, IIOBBIIICHUE JaBJICHHUA Ta3a IPU €ro
HarpeBaHUM B 3aKPbITOM COCYJE, CBSI3b MEXAYy IIapaMeTpamMH COCTOSIHMS Tra3a B H30Ipolieccax,
JIEKTPU3ALUs Tell, B3aUMOJACHCTBHE 3aps/I0B;

OIUCBHIBATh MEXAHUYECKOE JIBUKEHUE, HCIONIb3ys (U3NYECKHE BEIMYUHBI: KOOpAMHATA, IyTh,
IIEpEMEIIEHNE, CKOpPOCTh, YCKOPEHHE, Macca Teja, CHWJIA, HUMIYJIbC Tejla, KHHETUYecKass DJHEprus,
MOTEHIMAJIbHAS YHEPIUs, MEXaHW4yecKkas paboTa, MEXaHMYECKash MOIIHOCTh; MPU OMUCAHWU TMPABUIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICT HCIOJB3YEMBIX BEJIHYMH, WX OOO3HAUYEHUS M EIUHMIBI, HAXOAUTh
(bopMyJIbl, CBS3BIBAIOLINE AAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMU BEIMYUHAMY,

OIMCHIBATh M3YYEHHBIC TEIUIOBbIC CBOWCTBA TEl1 W TEIUIOBBIC SBJICHUS, UCHOJIb3Ys (U3NYECKUE
BEJIMYMHBI: [JaBJICHHE TIa3a, TEMIEpaTypa, CPeAHssl KUHETHYeCKas HHEPIrusl XaoTUYECKOTO JBUIKECHMS
MOJIEKYJI, CPEJIHEKBAIPAaTUYHAsI CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS 3Heprus, pabora
raza, KoO3QpQGUIUEHT MOJE3HOT0 IEHCTBHUS TEIUIOBOTO ABUTATENs; MPH OMNKUCAHUU IMPaBUIBHO TPAKTOBATh
¢u3nueckuif CMBICT HCHOJNb3YEMBIX BEIMYMH, HMX OO0O3HAuU€HUs W E€IUHHUIBI, HAXOAUTh (OPMYIIbI,
CBSI3BIBAIOIME TAHHYIO (PU3UUECKYIO BETMYMHY C IPYTHMHU BEITMYHMHAM;

OIUCHIBAaTh M3YUYECHHBIE AJIEKTPUUYECKHE CBOICTBA BEIIECTBA M AJIEKTPUUECKHE SIBJICHUS (TPOIIECCHI),
UCMONb3Yysl (PU3MUECKUE BEIWYMHBL: AJIEKTPUUYECKHH 3apsll, 3JIEKTPUYECKOe I10Jie, HANpsHKEHHOCTh MO,
NOTEHIMAJ, PAa3HOCTb MOTEHIMAJIOB; NpPU ONHCAHWU MPABWJIBHO TPAKTOBATh (U3UUYECKUH CMBICIT
UCTIOJIB3YEMBIX BEJIWYHMH, WX OOO3HAYCHMS W EJUHMLBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(bu3NYECKYyIO BEIMYUHY C APYTUMHU BEIHMUYNHAMU;

aHAJTM3UPOBaTh (PU3MUECKUE MPOLECCHl U SBJICHUS, UCMONb3Ysl (PU3NYECKHE 3aKOHBI U MPUHLUIIBL:
3akoH BcemupHoro Tsarotenus, |, Il u Il 3akonsl HproToHa, 3aKOH COXpaHEHUs MEXaHUYECKOW IHEPruH,
3aKOH COXpaHEHUs UMITYJIbCa, IPUHIIMIT CYTIEPIIO3UIINH CUJI, TPUHIUI PAaBHOIIPABUS WHEPIUATBHBIX CUCTEM
0TCYETa, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHHUS BEIIECTBA, Ta30Bbl€ 3aKOHBI, CBSI3b CpeIHEN
KUHETHUYECKOW HSHEpruM TEIUIOBOIO JBM)KEHUS MOJIEKYJ C aOCOJIOTHOM TeMIepaTypoil, NMEepBbIi 3aKoH
TEPMOJMHAMMKY, 3aKOH COXpPAHEHMs 3JIEKTPUUYECKOTo 3apsizia, 3akoH KynoHa, mpu 3TOM pas3nnyarhb
CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHHE W YCJOBUs (TpaHHMIbl, 00IaCTH)
MIPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TIPUHITHUIIBI JCWCTBUS MAIllUH, TPUOOPOB U TEXHUUECKUX YCTPOWUCTB; pa3indarh
YCIIOBUS UX 0€30MacCHOT0 UCTIOIB30BaHUS B IOBCEIHEBHOM KU3HH;

BBITIOJTHATE YKCIIEPUMEHTBI TI0 UCCIICIOBAaHUIO (DH3MUSCKHUX SBICHUH U TIPOIECCOB C MCIIOIH30BAaHHEM
MPSIMBIX U KOCBEHHBIX H3MEPECHHMU, MPU ITOM (OPMYJIMPOBATH MPOOIeMy/3a/ady U THIOTE3y y4eOHOTro
IKCIEPUMEHTa, COOUpPATh YCTAHOBKY W3 TPEMIOKEHHOTO OOOpYJOBaHHS, TPOBOAMTH OIBIT H
(hOopMyJIHPOBATH BHIBOJIBI;

OCYIICCTBIIATh MPSMbIE W KOCBCHHBIC W3MEpPEHUS (PU3NYCCKUX BEIMYUH, MPH STOM BBIOWPAThH
ONITUMAJIBHBIN CIIOCOO MU3MEPEHUS M UCIIOJIB30BATh U3BECTHBIC METO/IbI OIICHKU TIOTPEIIHOCTEH H3MEPEHHIA;

UCCIIC/IOBAaTh 3aBHCHUMOCTH MEXAY (U3UYESCKUMHU BEIUYMHAMH C WCIIOJIb30BAaHUEM IPSIMBIX
WU3MEpPEHU, IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yJbTaThl MOTYyUYEHHOW 3aBUCUMOCTH
(GU3HYECKUX BEIMYMH B BUJIC TaOJUI] ¥ TPaUKOB, JIEIATh BEIBOJIBI 110 Pe3yIbTaTaM UCCIICIOBAHMUS;

coOmonaTh mpaBmia OE30MacHOro TpyAa INpH INPOBEACHWU HCCICIOBAaHUNW B paMKax Yy4eOHOTO
OKCIIEPUMEHTa,  y4eOHO-HCCIEOBATENIbCKOH W TPOCKTHOW  JEATENBHOCTH C  WCIOJB30BAHUEM
M3MEPUTENbHBIX YCTPOUCTB U Ta00PaTOPHOTO 000Dy IOBAHMUS;

pemiaTs pacy€THBIC 3a/1a4M C SIBHO 3aJaHHON (PU3UYECKON MOJICIBIO, UCTIONB3YS (PU3NIECKUE 3aKOHBI
Y TIPUHIIMIIBI, HA OCHOBE aHaJIM3a yCIOBHS 337a4d BEIOMPATh (PU3UYECKYIO0 MOJIENb, BBIICIATh (PU3HUCCKHC
BEITMYUHBI U (HOPMYJIBI, HEOOXOAUMBIE ISl €€ pelIeHHs], MPOBOJUTh PAcuéThl M OLIEHUBATh PEAbHOCTH
MOJTy4EHHOTO 3HA4YCHUS (PU3HUECKON BEIMYUHBL;

peliaTh Ka4eCTBEHHBIC 3a/1a4M: BHICTPAUBATh JIOTUYCCKU HEMTPOTUBOPEUUBYIO IETIOUKY PACCyKICHUN
C ONIOPOH Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3HUECKUE SBIICHHS,

UCIIONIb30BaTh TMPHU PEIICHWH YYEeOHBIX 3a/7a4 COBPEMEHHbIE WH(OPMAIMOHHBIE TEXHOJOTHH IS
MOWCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAMA ¥ TMPEACTABICHHUS yYeOHOW W HAYyYHO-TIOMYJISIPHOM
uH(pOpMAaIlMK, TONYYEHHOW W3 pPAa3IMYHBIX HWCTOYHUKOB, KPUTHYECKH AaHAIU3UPOBATH IOIYYaeMYIO
nHpopmaruio;

MPUBOJUTH TMPUMEPHI BKIAJa POCCUUCKHX M 3apyOexHBIX YUEHBIX-(DU3MKOB B Pa3BUTHUE HAYKH,
O0BSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAHUSA 10 (U3UKE B TOBCEAHEBHOW KHU3HU s OOecredeHHs
0€30macHOCTH MpH OOpaIleHHH ¢ TPHOOPAMH U TEXHUYECKUMHU YCTPOHUCTBAMH, JIJISi COXPAHEHHUS 3I0POBBS U
COOJTIOICHUS HOPM DKOJIOTMYECKOTO MOBEICHHUS B OKPY KaIOIIEH Cpee;

paboTaTh B TPyMIIe C BBIMOJHEHUEM PA3IMYHBIX COIMATIBHBIX POJICH, IJIAHHUPOBATH PabOTy TPYIIIIHI,
paIMOHATFHO pacHpeAessaTh 00sS3aHHOCTH W TUIAHHPOBATH JICATEIFHOCTh B HECTAHIAPTHBIX CHUTYAIIHSX,
aJICKBATHO OIICHUBATH BKJIAJT KAXKJIOTO U3 YUACTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIIEMEI.

K xoniy oOyuenus B 11 Kjacce npeaMeTHbIC pe3ybTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y O0yUaIOIIUXCS YMEHUI:

JEMOHCTPHPOBATh Ha TPHUMEpax poJib U MecTO (DM3MKU B (POPMHUPOBAHWU COBPEMECHHON HaydHOM
KapTUHBI MUPA, B Pa3BUTHUA COBPEMEHHOW TEXHHKH W TEXHOJIOTUH, B IPAKTUYCCKON NEATCILHOCTH JIFOICH,
[EJIOCTHOCTh ¥ €JJMHCTBO (PU3MUYECKON KapTUHBI MHUPA;

VYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MUYECKUX MOJEJCH: TOUYCHHBIH DICKTPUICCKUIN
3apsij, Jyd CBEeTa, TOYCUHBIM MCTOYHUK CBETA, SJICPHAS MOJEIh aToMa, HyKJIOHHAs MOJIE]Ih aTOMHOTO spa
NIPU PEIICHUU PU3UUECKUX 33]1a4;

pacrio3HaBaTh (U3UYECKUE sBJICHHUS (IIPOIECCh) M OOBACHATHP WX Ha OCHOBE 3aKOHOB
ANEKTPOJAUHAMUKH U KBAHTOBOH (PU3UKH: PICKTPUUYECKAsi TPOBOANMOCTh, TEIJIOBOE, CBETOBOE, XUMUYIECKOE,
MarHWTHOE JICWCTBUS TOKAa, B3aWMOJCHCTBHEC MArHUTOB, OJJICKTPOMArHWUTHAs WHAYKIWSA, JCHCTBHE
MarHUTHOTO TOJIS Ha TIPOBOJHHUK C TOKOM W JIBIDKYIIHICS 3apsijl, YJIEKTPOMArHUTHBIE KOJICOaHUs W BOJHBI,
MPSIMOJIMHEHOE PacCIpOCTpAaHEHUE CBETa, OTPAXKCHHE, MpeloMIIeHHe, HHTephepeHuus, Iudpakuus u
MOJIIpU3aIusl CBETa, JUCTepcusi cBeTa, (porodnextpuueckuit 3gpdekt (PorodddekT), CBeTOBOE NaBICHHE,
BO3HUKHOBEHHE JIMHEWYIATOTO CIICKTPA aTOMa BOJOPO/Ia, €CTECTBEHHAS M HCKYCCTBEHHAS PATMOAKTUBHOCTE;

ONMCBHIBATh HM3YYCHHBIC CBOMCTBAa BelIeCTBA  (DJIIGKTPHUUECKUE, MArHUTHBIE, ONTHYECCKHE,
ANEKTPUYECKYIO MPOBOAMMOCTh PA3IMUHBIX CPE) M DJIEKTPOMATHUTHBIC SIBICHUS (IIPOLIECCHI), UCIIONb3YS



¢dbu3znyecKkrue BETMYMHBI: JJIEKTPUUECKHUM 3apsij, CHJIa TOKa, AJIEKTPUUYECKOE HaIpsDKEHUE, DIIEKTPUUECKOe
CONMPOTUBJICHUC, PAa3HOCTb MOTCHUUAJTIOB, 3JICKTPOABMIKYIIAd CHUJIIA, pa60Ta TOKa, MHAYKIUA MArHuTHOI'O
I10JI4, Ccujia AMHepa, CHJia HopeHua, HHAYKTUBHOCTb KaTyIOKH, SHCPruA 3JICKTPHUYCCKOIO MU MArHuTHOTI'O
noJiel, MepuoJ W YacToTa KojieOaHHil B KoyiebaTeNbHOM KOHTYpE, 3aps] M CHja ToKa B Ipolecce
TFapMOHHYECKUX DJIEKTPOMArHUTHBIX KoJieOaHuil, (POKYCHOE PacCTOSIHME U ONTHUYECKAas CHJIa JMH3BI, MPH
OIMMMCAHWHN MPAaBUIIBHO TPAKTOBATbH (1)I/I3I/I‘IGCKI/II71 CMBICJI HCIIOJIB3YEMbIX BCJIWYHUH, HUX 0603H21‘I€HI/I$I u
CANMHUIIBI, YKa3bIBATh q)OpMy.]'H)I, CBA3LIBAIOIINEC JaHHYIO (i)I/ISI/IIIGCKYIO BCJIMYHHY C APYTUMH BCIINUYNHAMMU,

ONUCHIBATh M3YUYCHHBbIC KBAHTOBBIC SIBIICHUS M TMPOLIECCHI, HCHONB3Yys (U3UUYECKUE BEIMYUHBI:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JAJMHA BOJIHBI M YAaCTOTa CBETA, YHEPTHsl U UMIYJIbC (HOTOHA, MEPUOJT
MoJIypacraja, SHEprusi CBA3M aTOMHBIX s/Iep, MPH ONMHUCAHUM MPABMIIBHO TPAKTOBAaTh (PU3UUECKUN CMBICIT
HCIIOJIB3YCEMBIX BCJIMYMWH, HUX o0o3HaYeHus1 u CAWHUIBI, YKa3bIBAThb q)OpMy.]'II)I, CBA3BIBAIOIIUC JAaHHYIO
(bu3NYECKyI0 BEIMUUHY C APYTUMHU BEJIMUYUHAMU, BBIYUCIATH 3HAUCHUE (PU3NUECKOM BETUUHHBI;

aHAJIM3UPOBaTh (U3NYECKUE MPOLECCHl U SIBICHUSA, UCIONB3YSd (U3NUYECKHEe 3aKOHBI M MPUHIUIIBI:
3akoH OMma, 3aKOHBI IOCJEN0BATEIBHOIO U MAapajluIeIbHOIO COEAUHEHHS MPOBOJHUKOB, 3aKOH JIKOyisa—
JleHna, 3aKOH 2JE€KTPOMarHUTHOW WHAYKLMH, 3aKOH IPSIMOJIUHEHHOTO PACIpPOCTPAHEHHs CBETA, 3aKOHBI
OTpaXEHHS CBETa, 3aKOHBI MPEIOMJICHHS CBETa, ypaBHeHHME OiHIuTeiiHa 11 ¢doTtorddekra, 3aKoH
COXPAHEHUsl DHEPIUH, 3aKOH COXPAaHEHUS HMIIYJIbCA, 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsja, 3aKOH
COXPAaHEHHUsI MaccOBOI'O YHCIIA, NOCTyJaThl bopa, 3aK0OH paJuoakTHBHOIO pacmaza, IpU 3TOM pa3inyaTh
CJIIOBECHYIO (DOPMYJMPOBKY 3aKOHA, €r0 MaTeMaTHYE€CKOE BBIPAKEHHE W YCIOBUSA (TpaHUIlbI, OOJIACTH)
MPUMEHUMOCTH;

OIIpEAEIATh HAIIPABJIEHNE BEKTOPA MHAYKLIUN MAarHUTHOT'O I0JI POBOJIHUKA C TOKOM, CHJIBI AMIepa
u cuibl Jlopenna;

CTPOUTH M OTIMCHIBATH N300paKEHHE, CO3IaBAeMOE IJIOCKUM 3€PKaJIOM, TOHKOH JTHMH30M;

BBIIIOJIHATH AKCIIEPUMEHTHI 110 UCCIIEI0OBAaHUIO (PU3HUECKUX SBJICHUI U MPOLECCOB C HCIOIb30BaHUEM
OPSMBIX U KOCBEHHBIX M3MEpPEHMi: NMpH 3TOM (OPMYIMpPOBaTH MpobieMy/3agady M THUIIOTE3y y4eOHOTro
9KCIIEPUMEHTa, COOUpaTh YCTAaHOBKY M3 IMPEUIOKEHHOIO OOOpyAOBaHUS, NPOBOJUTH OIBIT H
(hOopMyJIHPOBATH BHIBOJIBI;

OCYIIECTBIISITh TPSIMbIE W KOCBEHHBIE H3MEpEHUs (PU3NUYECKUX BEJIMYUH, MPH STOM BHIOHMpAThH
ONITUMAJIbHBIN CTIOCOO M3MEPEHHUS U UCIIOIb30BaTh U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEH U3MEPEHMUIA;

ucciaeca0BaTb 3aBUCUMOCTHU (1)I/ISI/I‘~I€CKI/IX BCJIMYHH C UCIIOJIB30BAHUCM HPSAMBIX I/I3MepeHI/II>'II Ipu 3TOM
KOHCTPYHPOBAaTh YCTAaHOBKY, (DMKCUPOBATh PE3yJIbTaThl NOJYyUYEHHONW 3aBUCUMOCTH (PU3MUECKUX BEJIIMYUH B
BHJIe TaOJIHIl U TPAPUKOB, JIEIaTh BRIBOJIBI IO PE3yIbTaTaM UCCIICIOBAHMS;

coOmofaTh mpaBwia 0Oe30macHOro TpyJa HpHU TMPOBENCHUU HCCIENOBAaHHM B paMKaxX y4eOHOTro
OKCHEPUMEHTa, y4eOHO-HCCIEOBATENbCKOM M TPOEKTHOM  JEATENBHOCTH C  HCIOJb30BAHUEM
M3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemats pacy€THbIC 3a/1a4M C SIBHO 33JaHHON (PU3UYECKON MOJIENbI0, UCIIONB3YS (PU3NUECKUE 3aKOHBI
Y TIPUHIUIIBI, HA OCHOBE aHAllM3a yCIIOBUS 33/Ja4d BBIOUPATh (PU3UUYECKYIO0 MOJENb, BBIICIATh (PU3NUecKue
BEJIMYMHBI U (HOPMYJIBI, HEOOXOMUMBIE JJIs €€ pelIeHus, MPOBOAUTh PAacyEéThl M OLEHHBATH PEATbHOCTD
MIOJIy4E€HHOT'0 3Ha4Y€HUs (PU3HUECKON BEIUYUHBL;

peliaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBAThH JIOTUYECKU HEMIPOTUBOPEUUBYIO LIETIOUKY PaCCyKIECHUN
C OTOPOil Ha 3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SBICHHUS,

HCIIOJIb30BaTh IpU PCUHICHHUU y‘IeGHbIX 3aaa4 COBPCMCHHBIC I/IHq)OpMaLII/IOHHBIe TEXHOJOIUn OJId
MOMCKa, CTPYKTYpUPOBAaHMS, HMHTEpPIpPETallMd M MpeACTaBiIeHUs y4eOHOW U Hay4YHO-TOMYJISIPHOU
uH(pOpMallMK, TOMYYEHHOM W3 pAa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH AaHAIU3UPOBATH MOIY4aeMYIO
UHPOPMALIHUIO;

OOBSICHATh NPUHIMIBI ASUCTBHUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inuyaTh yCIOBHUS
nx 0e301acHOro MCIOJIb30BaHUs B TOBCETHEBHOM JKU3HY;

MPUBOJUTH MPHUMEPHl BKJIaJJa POCCUUCKUX U 3apyOeKHBIX Y4EHBIX-(DU3UKOB B pPa3BUTHE HAYKH, B
00BsICHEHHE MTPOIIECCOB OKPYIKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;



UCMOJIb30BaTh TEOPETHUECKUE 3HAaHMA 1O (U3MKE B IOBCEJAHEBHOW KM3HM i1 oOecredeHus
0€301acHOCTH MU 0OpaIleHNH ¢ TPUOOPaMH U TEXHUYECKUMHU yCTPOHCTBAMH, JJISi COXPAHEHUS 3I0POBbS U
COOJIIOICHHS HOPM DKOJIOTMYECKOTO IMOBEICHUS B OKPY KaIOILEel Cpee;

paboTaTh B IpyMIl€ C BBHIIOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, MJIaHUPOBATh pabOTy IPYMIIbI,
palMOHATIBHO pacrpeAessaTh 00A3aHHOCTH U IUIAHMPOBATH JIEATEIIBHOCTh B HECTAHJAPTHBIX CUTYalMsIX,
aJIeKBaTHO OIIEHUBATh BKJIAJ] K&KIOTO M3 YYACTHUKOB I'PYMIIbI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITIACC

Kosn4yecTBo yacoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIe
Ne i/m P Kontpoabusie IIpakTuyeckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYUYHOI'O ITIO3HAHUS
but6mmoreka [{OK
1.1 ®u3nKa U METOJIbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [JOK
21 Kuremaritica > https://m.eds00.ru/7f41bf72
bubmuoreka [JOK
22 Autramka ! https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.3 3aKOHbBI COXPaHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM bubnmnorexa [JOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmmoreka [JOK
2 1 1
3 OCHOBEI TepMOAHHAMHKIL 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da30BbIE IEPEXOABI

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



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

Hroro no pazpeny

Pasnea 4. JIEKTPOJJUHAMUKA

24

bu6mmorexa [IOK
4.1 DIEKTPOCTATHIA 10 https://m.edsoo0.ru/7f41bf72
4 [TocTostHHBIN 2neKTpUYECKUd TOK. TOKHM B 12 bubmmorexa [JOK
' pa3IUYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

11 KIIACC

Kouan4yecTBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uugpoBbIe
Ne i/m P Kontpoabusie IIpakTnuyeckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
MarnuTHO€ moJje. DIeKTPOMarHUTHAS bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no paszneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
MexaHudecKkue 1 3IeKTPOMATrHUTHBIE bubnmnoreka [JOK
2.1 9 1
KosieOaHus https://m.edsoo.ru/7f41c97c
59 MexaHudecKkue U 3JIEKTPOMAarHUTHBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrriia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CTICITHAIBHOM TEOPHUH 4 1 bubmuorexa [JOK
' OTHOCUTEIHHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pasznea 4. KBAHTOBASI ®PU3UKA
. bubnuorexa [JOK
4.1 DJ1eMEeHTHI KBAHTOBOU OIITHKHA 6 httos://m.edsoo.ru/7fALc97c
4.2 Crtpoenue atoma 4 bu6mmoreka [IOK


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE S1pO 5

Hroro no pazneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOD®U3UKHN
51 DIeMEHTHI aCTPOHOMUH U aCTPODU3UKH 7

Wtoro no pazaeny 7

Paznea 6. OBOBIIAIOIIEE TIOBTOPEHHUE

6.1 O6o06maronee MOBTOPEHUE 4
Hroro no pasneny 4
PezepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

https://m.edsoo.ru/7f41c97c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




HNOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara uudposeie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero u3yyeHusi oOpa3oBaTesbHbIE
padoThI padoThI
pecypchl
du3uka — HayKa O IPUPOJE.
1 Hayunsie MeT(})] bl HOEHEI:HHH 1 Bubmmorexa [IOK
Y s https://m.edsoo.ru/ff0c32e2
OKPY>KaloIlero Mupa
Posnb 1 MecTo Gu3uKu B

5 (hopMUPOBaHUN COBPEMEHHOM 1 bubnmnorexa [JOK
Hay4HOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JeATETLHOCTH JIFOICH
MexaHn4yeckoe TBUKECHHE.

3 OTHOCUTENIPHOCTh MEXaHUUECKOTO 1 bubmmoreka [JOK
nBrkeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMepHOE NIpsIMOJIUHEITHOE 1 bu6muoreka [{IOK
JIIBIDKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NPSIMOJIMHEIHOE 1 bu6muoreka [IOK
NBIDKECHHE https://m.edsoo.ru/ff0c372e

6 CBobOojHOE TajzieHre. Y CKOpeHne 1 bu6muoteka [IOK
CBOOOTHOTO Ta/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BHXEHUE.

7 JIBr>kKeHHEe MaTepHaIbHON TOUKH T10 1 bubmorexa [TOK

P https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 [Tpunuun otHocuTenbHoCcTH ["anues. 1 bu6muoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

NHepuymanbHble CUCTEMBI OTCUETA.
[TepBriit 3akoH HeroTOHA

Macca tena. Cuna. [Ipunuun

https://m.edsoo.ru/ffOc3be8

9 cynepno3uuuu cui. Bropoii 3akox bubmmorexa LIOK
. https://m.edsoo.ru/ffOc3be8
HeroTona st MaTepraibHOM TOUKH

10 Tpetuit 3akon Herotona nis bu6nuoreka [IOK
MaTepualbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMUpHOro TsaroreHus. Cuna

11 TshkecTH. [lepBas kocmuueckast Bubnmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOpPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoadduumeHt tpenus.

13 Cuna C§Hp0TI/IBJIeI?I/I¢:I npu )JBI/DP;(eHHH bubamorexa LOK

https://m.edsoo.ru/ff0c3f76
Tena B KUAKOCTU WIIH rase
[ToctynaTenbHoe U BpalaTeabHOE

14 JBUKEHHE a0COIIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cuibl. [liieuo cumbl. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPIOIO Teja
Nmmynbe MaTepuaabHOM TOUKH,

15 CHUCTEMbI MaTEPUAIBHBIX TOUYEK. bu6muoreka [IOK
Nmrynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTUBHOE JIBHIKEHHE
PaGota u MOITHOCTH CHUIIBIL.

16 Kunernueckas sHeprusi MaTepuaibHOW bu6mmoreka [{IOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW JHEPIUU

17 [loTeHuumanbHas SHEPTHUs. bubnunoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

18

19

20

21

22

23

24

[ToTennmanpHast SHEPTUS YIIPYTO
ne(OpMUPOBAHHOM MPYKUHBI.
[ToTenuuanpHas 3Heprus Tena BOIU3U
MMOBEPXHOCTU 3EMIIN

IloTeHnManLHBIE M HEMOTEHIINAILHBIE
cuiibl. CBsi3b pabOTHI
HEMOTEHIMAIBHBIX CUJI ¢ N3MEHEHUEM
MEXaHUYECKON YHEPTUU CUCTEMBI TEIl.
3aKOH COXpaHEHMSI MEXaHUYECKOM
SHEPTrUu

JlabopaTopHas pabora
«MccnenoBanue cBsi3u pabOTHI CUITHI C
W3MEHCHHEM MEXaHUUYECKOW YHEPTUN
TeJa Ha IPUMEPE PACTHKCHHUS
PE3UHOBOTO KI'yTa»

Kontponbnas pabota mo teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHUsI B MEXAHUKE

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
neuxenue. uddysus

Xapakrep JBUKEHUA U
B3aHUMOJICHCTBHS YaCTHUI] BEIESCTBRA.
Mopenu cTpoeHus ra3oB, )XKUIAKOCTEH
U TBEPIBIX TEN

Macca monekyn. Konuuecto
BemiecTBa. [locrosHHas ABoraapo

TeruoBoe paBHOBecue. Temneparypa
u e€ usMmepenue. Illkana remneparyp

https://m.edsoo.ru/ffOc461a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [{JOK
https://m.edsoo.ru/ffOc4b74

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Henscus

WUneansusiii raz B MKT. OcHOBHOE

but6mmoreka [{OK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AGcomoTHas TeMIepaTypa Kak Mepa

26 CpeaHEeN KUHETUYECKON dHEPIUU bubnuorexa [JOK
JBIDKEHUS MOJICKYJI. Y paBHEHHE https://m.edsoo.ru/ffOc511e
Menpeneea-Knaneiipona

27 3akoH J/lambToHa. ["a30BBIC 3aKOHBI
Jlaboparopuas paboTa

28 «HccnenoBanue 3aBUCUMOCTH MEXKTY
napamMeTpamM# COCTOSTHUS
pa3peKeHHOT0 raza»

29 N3omnponeccel B H1€aTbHOM Tra3e u ux bubnunoreka [JOK
rpaduyecKoe MpeacTaBIeHUE https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHeprust
TEPMOJUHAMHUYECKON CUCTEMBI U

30 crocoObl €€ n3meHeHus. KoandyecTBo bubmuoreka [JOK
TEIUI0THI U paboTa. BHyTpeHH s https://m.edsoo.ru/ff0c5952
SHEPIUsi OJHOATOMHOTO UI€aTbHOTO
rasa

bubnunorexa LIOK

31 Bus Teronepe ai https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTD BEILIECTBA.

32 KonmgecTBo TemoTs! nmpu bubmmorexa LIOK

. https://m.edsoo.ru/ff0c5¢c36
Teronepenaye. AnnabaTHbIi TIpolece

33 IlepBrlii 3aKOH TEPMOAVMHAMUKH U €TI0 bubnuoreka [IOK
IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc

34 Heob6patumocTs mporieccoB B bubnuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npuponae. Bropoii 3akoH
TEPMOJIUHAMUKHU

[punuun aeiicteus u KI1J{ rernosoit

https://m.edsoo.ru/ff0c6230

bubnunoreka [JOK

35 MaIluHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KITJ{
37 DKOJI0rM4ecKue MpooIeMbl
TETUTOHEPTCTHKHU
38 O6o06matomuit ypok « MomnekysipHast bu6mmoreka [{IOK
¢uznka. OCHOBBI TEPMOJMHAMUKI https://m.edso0.ru/ff0c6938
Kontponbnas pabota mo teme
39 «MonexynsipHas ¢puzuka. OCHOBBI Bubnmorexa LIOK
YIP ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3zoBaHue U KOHIAEHCALIUS. bubmuoreka [{JOK
Hcnapenue u kunenue https://m.edso0.ru/ff0c63b6
AOCOIIOTHAs U OTHOCUTENIbHAS
41 BJIAKHOCTh BO3/1yxa. HachlleHHbIN bubmorexa [JOK
Ayxd. = https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
42 amopdHbIe Tena. AHU30TPONIHS bubmuoreka [IOK
CBOWCTB KpUCTAIUIOB. JKuakue https://m.edso0.ru/ff0c65f0
kpucTayisl. COBpEeMEHHBIC MaTepPHAITBI
[1naBneHue U KpUCTATUTU3AIIHSL.
43 VYaenbHas TETUIOTA MJIABICHUS Bubmmorexa [IOK
g ' https://m.eds00.ru/ff0c6708
CyOnumarius
bubnunoreka [JOK
44
YpaBHeHHE TEMIOBOTO bananca https://m.edsoo0.ru/ff0c6820
45 DneKkTpu3aus Tei. DIeKTPUIECKU bubnuoreka [IOK

3apsan. Z[Ba BUJA SJICKTPUUICCKHUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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3apsiioB

[IpoBOIHUKHU, AUANEKTPUKHU U

bubnunoreka [JOK

46 MOJIYIIPOBOAHUKU. 3aKOH COXPaHEHUS
YHpOBOA p https://m.edsoo.ru/ff0c6bcc
ANEKTPUIECKOTO 3apsia
B3aumopeiictBue 3aps10B. 3aK0OH
47 Kymona. ToueuHbIN 2IEKTPUUYECKUAI bubnnorexa [IOK
y ' p https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpspk€HHOCTB 2JIEKTPUUECKOTO
48 nosis. [IpuHnun cynepnosunuu bubmuoreka [{IOK
AJIEKTPUUECKUX TTosieH. JInauun https://m.edsoo.ru/ff0c6df2
HaIPsHKEHHOCTH
PaboTa cui1 371€KTpOoCTaTHYECKOTO
49 nond. IToreruman. PasHocts Enbmrorexa ITOK
’ ' https://m.edsoo.ru/ffOc6f00
MMOTEHIIHAIOB
[IpoBOTHHKYN U AUDIIEKTPUKH B
50 DIIEKTPOCTATHYECKOM IIOJIE bubmorexa TTOK
P ] https://m.edsoo.ru/ff0c7018
JuanexTpudeckast TPOHUIIAEMOCTD
bubmuoreka [JOK
51 Onexkrpoémrocth. Kongencaro
P A P https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTD TIIIOCKOTO
52 KOHIEHCcATOpa. DHEPIUA 3apKEHHOTO buGnnorexa LIOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOPa
53 Jlaboparopuas padota "H3mepeHue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
[TpunIun nefcTBUS U MPUMEHEHUE
54 KOHIEHCATOPOB, KOMTMPOBAILHOTO

anmnapara, CTpyHHOT0 IpUHTEpA.
DneKTpocTaTUYeCcKas 3aluTa.


https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

56

57

58

3a3eMIIeHHE AIEKTPONpruOOpOB

DNEeKTpUYECKUH TOK, YCIIOBUS €T0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akoH Oma aJist
y4acTKa Lenu

[TocnenoBarenbHOE, TApAIIETBLHOE,
CMEIIIaHHOE COEIMHEHNE
npoBoAHKKOB. JlaboparopHas padoTa
«/3y4eHne cCMEaHHOrO0 COCTMHEHUS
PE3UCTOPOBY

PaboTa 1 MOIITHOCTB AJIEKTPHUECKOTO
Toka. 3akoH Jlxxoyins-Jlenna

3axon OMa 71 TOJTHOM (3aMKHYTOI)
anexTpudeckoi nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«M3mepenne DJ1C ucTouyHnKa TokKa u
€r0 BHYTPEHHETO COTPOTHBIICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0c74f0

bubnunoreka [JOK
https://m.edsoo.ru/ff0c7838

bubnunoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHAs! IPOBOJIUMOCTh TBEPABIX
METaJUI0B. 3aBUCUMOCTb
COTPOTHUBJICHUSI METAJIOB OT
temreparypbl. CBEpXIIpOBOJIUMOCTh

60

DNEKTpUUYECKUI TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, HX COOCTBEHHAS U

MpUMecHas MPOBOAUMOCTh. CBOMCTBA
p—n-nepexoxa. [lonynpoBoAHUKOBBIE
npubOpbI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNeKTpUYeCKUil TOK B pacTBOpax U

62 pacIiuiaBax 3JEKTPOJIMTOB. 1 bubnmoreka [JOK
DJIEKTPOJIUTHYECKAS TUCCOIAIINS. https://m.edsoo.ru/ff0c82ba
DnekTponn3
DJIEKTPUYECKUI TOK B razax.

63 CamocTosITeNbHBIN U 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MoaHus. https://m.edsoo.ru/ffOc84ae
[mazma
OnexTpuuecknue npudopsl U

64 YCTpOICTBa U UX MPAKTUYECKOE 1 bu6mmoreka [JOK
npuMeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
6e3omacHOCTH
O06o06maromuit ypok bubnmoreka [JOK

65 1
«INEKTPOIUHAMHKA) https://m.edsoo.ru/ff0c88be
Konrponsnas padora o Teme

66 «Qnekrpocratuka. IlocrosHHbIN 1 bubmumoreka [IOK
3JIEKTpUYECKUd TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3NUYIHBIX Cpeaax»

67 PesepBHblii ypok. KonTposbHas 1 bu6mmoreka [{IOK
pabota no Teme "DieKTpoArHAMHUKA" https://m.edsoo.ru/ff0c8c56
PesepBHbIit ypok. O600maromui ypok bubnmoreka [JOK

68 1
o temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KoJsun4yecTBo yacoB DJIeKTPOHHbIE
(]
Jlj;-n Tema ypoxa Bcero Kontpobvie  Ipaxrireckie i[:;:ennﬂ :)Igl()paz(();:l:enbﬂme
padoThI padoTbI pecypesI
[TocTOsIHHBIE MArHUTHI U UX
B3aUMO/JIeCTBHE. MarHUTHOE TOJIE. 1 bubmuoreka [JOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIMHU
MarnuTHO€ noJje IpOBOJHUKA C
TokoM. OnbIT DpcTena. 1 bubnnorexa [JOK
BzaumoaeicTere npoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopHas pabota «3yuenue 1 1 bubnnorexa [JOK
MAarHUTHOTO TMOJIS KaTYIIKA C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TokOM. Cuiia Amriepa.
JlaGoparopHas paboTa 1 1 bubnnorexa [JOK
«HccnenoBanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOT'O MAarHWTa Ha PaMKy C
TOKOM
Jle¥icTBue MarHMuTHOTO MOJISI Ha
JBIKYIIYIOCS 3apSKEHHYIO YaCTHILY. 1 bubnnorexa [JOK
Cuna Jlopenna. Pabota cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJIeKTpOMarHuTHast UHAyKus. [Totok
BEKTOpa MarHuTHOM uHaykuu. I1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN


https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

10

11

12

13

uHaykumn @apanest
JlaboparopHast paboTa
«HccnenoBanue sBICHUS
AIIEKTPOMATHUTHON UHIYKITUNY

NupykTuBHOCTS. SIBIEHUE
camounaykiuu. 3J1C caMOMHOYKIUU.
DHeprusi MarHUTHOTO MOJIsl KaTYLIKH C
TOKOM. DJIEKTPOMArHUTHOE T10JIe

TexHuueckue yCTpoONUCTBa U UX
IIPUMEHEHNE: IOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMATHUTBI, dJIEKTPOABUIATEIIb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIMOHHAs 11€4Yb

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTPOMArHUTHAS HHITYKITHSD

KonTponbHas pabota no teme
«MarsauTtHoOe 1ose.
DeKTpOMarHUTHas: MHIYKIHS»

CBOOOTHBIE MEXaHHUECKUE
kosnebanus. ['apmoHudeckue
KoJieOaHus. YpaBHEHUE
TapMOHMYECKHUX KOJIeOaHUH.
[IpeBpatieHre YHEPTUN
JlaGopaTopHnas pabota
«MccnenoBanne 3aBUCUMOCTH
nepuo/ia MajbIX KoJeOaHui Tpy3a Ha
HUTHU OT JUTUHBI HUTH ¥ MAcChI IPy3a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cal50

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

bubmuoreka [[OK
https://m.edsoo.ru/ffOcab82

bubnnoreka [IOK
https://m.edsoo.ru/ffOcad58

bubnnoreka [IOK
https://m.edsoo.ru/ffOcaf06

14

KonebarenbHblil koHTYp. CBOOOIHBIE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

16

OJICKTPOMArdHMTHBLIC KoJIcOaHHS B
nacajlbHOM KoJIEOATEIbHOM KOHTYPC.
Amnanorus MCKIAY MEXAaHUYCCKUMU U
OJICKTPOMArHUTHBIMHA KOJIEOAHUSIMHU

®opmyna Tomcona. 3akoH
COXPAaHCHUSA SHCPIrur B UJCAJIbHOM
K0J1e0aTeTbHOM KOHTYpE

[IpencraBienue o 3aTyxaromux
KosieOaHusX. BEIHYKIeHHBIS
MeXaHHuecKue Kojiebanus. Pe3oHanc.
BrIHYX/I€HHBIC 2JIEKTPOMAarHUTHBIE
KoJIEOaHHS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

bu6nmnorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsbiit Tok. CUHYyCOUIAIBbHBIN
MEPEMEHHBIN TOK. MOITHOCTH
IIEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JEUCTBYIOIEE 3HAYCHHUE CUIIBI TOKA U
HaIPsKEHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [Ipoussoactso,
nepeaaya u notpediieHue
AJIEKTPUYECKON SHEPTUU

19

20

YCTpOoUCTBO U MPAKTHYECKOE
IIPUMEHEHUE IEKTPUYECKOr0 3BOHKA,
reHepaTopa IMEPEMEHHOTO TOKaA,
JIMHUN dJEKTponepenad

OKOJIOTUYECKHE PUCKU IIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanus
3IEKTPOIHEPTHH B MOBCEAHEBHON
KU3HH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

21

22

23

24

25

26

27

28

29

30

MexaHn4eckue BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuona. CkopocTthb
pacripoCcTpaHEHUs U JITMHA BOJIHBI.
[Tonepeunble U NPOAOJIbHBIE BOJIHbI

3ByK. CKOpOCTBh 3ByKa. [ pOMKOCTB
3ByKa. BeicoTta ToHa. TemOp 3Byka

SﬂeKTpOMaF HUTHBIC BOJIHBI, UX
cBoiicTBa U ckopocth. [Ikana
SJICKTPOMATrHUTHBIX BOJIH

[TpuHIUTIBI paTHOCBS3U U
TCIICBUACHUSL. PaBBI/ITI/IC CpCIICTB
cBa3u. Pagnonokanusa

KonTtponbHas padora «Konebanus u
BOJIHBD»

[IpsamonuHeitHOE pacipOCTpaHEHUE
CBETa B OJHOPOJHOM Cpeje.
Todeunslil ICTOYHMK cBeTa. JIyu
cBeTa

OtpaxxeHue cBera. 3aKOHBI
orpakeHus cBeta. [TocTpoenue
n300paKEHUH B INIOCKOM 3€pKajie
[Tpenomnenue ceera. [lonHoe
BHyTpeHHee oTpaxeHnue. [IpenenbHblil
yTOJI TIOJTHOTO BHYTPEHHETO
OTpaKeHUS

JlaGopatopHas pabota «3mepenue
MIOKa3aTest MPEJIOMIICHHUS CTEKIIa»

JIunssl. [loctpoenue n3obpaxxeHuil B

bubmnoreka [IOK
https://m.edsoo.ru/ffOcca54

bu6muorexka [JOK
https://m.edsoo.ru/ffOcccOc

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccfe0

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc6f8

bubmnoreka [IOK
https://m.edsoo.ru/ff0cd350

bu6nmorexa [JOK
https://m.edsoo.ru/ffOcd4e0

Bbu6morexa [JOK
https://m.edsoo.ru/ffOcd7f6

bu6mmnorexka [JOK
https://m.edsoo.ru/ff0cd67a

bu6nunoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. PopMyJia TOHKOM JIMH3HI.
YBenuueHue JIUH3bI

JlaGoparopHas paboTa

https://m.edsoo.ru/ffOcddle

31 «HMccnenoBanue CBOMCTB
M300pakeHH B TUH3aX»
Hucnepcus cBera. CoxxHbINA COCTaB
39 6emnoro cseta. Lger. JlaboparopHas
pabora «Habmonenue nucnepcuu
CBETa»
HNuTtepdepentus cera. {udpakmms bubnnorexa [JOK
33 N
ceta. Judppakuronnas pemeérka https://m.edsoo.ru/ffOced22
34 ITorepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonsipuzanus cBeta https://m.edsoo.ru/ffOcf02e
35 OnTrueckue mpuOOpsI U YCTPOICTBA U
yCIJIOBUS UX 0€30MacHOro NPUMEHEHHUs
['paHuIIBl IPUMEHUMOCTH
36 KJ1laccuueckor MexaHuku. [locTynatel bubnmnoreka [JOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeieHue BpeEMEHH U COKpaICHUE bubmmorexa [TOK
p P https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKOMN
38 yacTulbl. CBSI3b MacChl ¢ YHEPTUEH U brbmmorexa [TOK
' P https://m.edsoo.ru/ffOcfc68
UMIYJIECOM. DHEPTHUS MTOKOS
KonTtponbHas pabora «OnTuka.
. bu6mmoreka [{OK
39 OCHOBBI CIIEITUATTBHON TEOPUH

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonbl. opmyna [1nanka. DHeprus

bubnnoreka [HOK

40
U UMITYJIbC OTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIET0BAHUE En6 [TOK
HOJIMoTEKA
41 .0 A.T.
pororpexra. Ombire: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl porodddekra. YpaBHeHHE
42 3171HmTeI(711)Ha Hq;q)(bOTOB(I);eKTa bubnmorexa LIOK
A ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porodrddexra
Hasnenue cera. OnbiTh I1. H.
43 JlebeneBa. XMMHUYECKOE NEWCTBHUE bubmmorexa [TOK
seBd. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudyeckue yCTponucTBa U
MPaKTUYECKOE TPUMEHEHUE:!
44
¢dboTorneMeHT, PoTONATUHK,
COJTHEYHast OaTapesi, CBETOIUOT
45 Pemenue 3aa4 1mo Teme «DJIEMEHTBI bubmnoreka [IOK
KBAHTOBOM OITTUKHY https://m.edsoo.ru/ff0d0302
Mogeinn atoma Tomcona. OnbITEI
46 Pesepdopna o paccessHuo o-4actu bubmmorexa [JOK
pPOpAA 10 p t https://m.edsoo.ru/ffod091a
ILnanerapHas MoJienb aToMa
bu6muorexa [JOK
47 I1 b
OCTyaThl bopa https://m.edsoo.ru/ff0d0Oafa
W3aydenne u miornoiieHne GpoToHOB
48 II I/I}ll'le exoJie aTOMZILH co H(()i;o OBHS bubmorexa LOK
p pexol . a yp https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha APYToi. Buabl ciekTpoB
BoaHoBEIE cBOMCTBA "acTUIl. BOJIHEI
. bubmuoreka [{OK
49 ne bpoiins. KopnyckymnspHo-

BOJIHOBOM yanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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o1

52

53

54

55

56

BBIHYKACHHOC U3JIYUCHUC

OTKpbITHE PaIMOAKTUBHOCTH. OTBITHI
Pesepdopna no onpenesneHno cocraBa
PaauOaKTUBHOTO U3ITYUYCHUS

CsoticTBa anb(da-, 6era-, ramma-
u3nydeHus. Biusaue
PaZlMOaKTUBHOCTH Ha )KUBbBIS
OpTaHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnaa. ['aMmma-usnydyeHue

DHeprus CBA3U HyKIOHOB B sIIpE.
Snepusle peakuuu. S nepHbiin
peaktop. [Ipo6iembl, epCIEKTUBHIL,
HKOJIOTUYECKUE aCIIEKTHI SAECPHOU
DYHEPreTUKU

DneMeHTapHble yacTullbl. OTKpBITHE
Mo3UTpoHa. MeTo bl HaOIIOICHUS 1
pPEruCTpaliy 3JEMEHTAPHBIX YACTHII.
Kpyruslit cton «DyH1aMeHTaIbHbIE
B3auMOJACHUCTBHSA. EqnHCTBO
(bU3HYEeCKON KapTHHBI MUPaY

Bun 38é3nnoro neda. Co3sesnus,
SApKHE 3BE3/1bl, IUIAHETHI, UX BUAUMOE
nBmkenue. ColHeUHas CHCTEMa

Comnuie. ConHeuHas akTUBHOCTD.
Ncrounuk sneprun CosHua U 3BE371

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3bI, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOU
nocinea0BaTebHOCTH. BHyTpeHHee
ctpoenue 38&31. COBpeMEHHbIE
MPEICTABJICHUS O IPOUCXOXKICHUH U
sBostounu CoJiHLA U 3BE3]

Mineunsiii [1yTe — Hama ["anakTuka.
[Tonoxenue u aBuxenue ConHia B
lNanaktuxe. ['anaktuku. Y€pHbie
IBIPBI B AIpax TaJaKkTUK

Bcenennas. Pa3Oeranue rajakTuk.
Teopus bospiioro B3peIBa.
PenukToBOE M3nyyeHue.
MeTtaranakTuka

60

61

62

Hepemennsie mpo6ieMbl aCTPOHOMHH

KonTtpomnbHas pabota «neMeHTHI
ACTPOHOMHU M aCTPOPUIUKI

O6o6maromuit ypok. Ponb ¢pusuku u
aCTPOHOMHUHU B YIKOHOMUYECKOM,
TEXHOJIOTUYECKOM, COIIMAJIbHON 1
ITHYECKOH cepax NesaTeTbHOCTH
YyeJI0BeKa

63

O60o6maromuii ypok. Pons 1 Mmecto
(GU3UKU 1 ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o06maromuii ypok. Posb
du3nyeckoit Teopuu B HopMHpOBaHUH
npeACTaBIeHUN O GPU3NIECKOI
KapTHHE MHUpa



65

66

67

68

O6o0matomuii ypok. Mecto
(bU3HYEeCKON KapTHHBI MUpa B 001IIEM
psITy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJCTABICHUN O IPUPOJIE

PesepBHbIil ypok. MarautHoe noie.
DOneKTpOMarHuTHas MHAYKIHS

PesepBublil ypok. Ontuka. OCHOBBI
CIIEMAJIbHON TEOpUHU
OTHOCHUTEIIBHOCTH

Pesepnrbiii ypok. KBanToBas ¢usuka.
DNEeMEHTBI aCTPOHOMUU U
acTpOpU3UKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






