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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEr0 00Imero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIO)KEHMM U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammel, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéToM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHMS W KOHICIIMU MPETNOJaBaHUsl y4eOHOTO
npenvera «®@u3ukay B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  Denepanuu,
pean3yIOMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBI.

Cogepxanue mnporpaMMbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METaIpeIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKKe YYUTHIBAET HEOOXOIMMOCTh pealu3allli MEKIPEeIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC 1€ M3y4YCHUs (U3UKU HA YPOBHE CpEIHEro oOIIero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpelIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (GU3UKM Ha 0a30BOM YPOBHE, B TOM UYHUCIIE

IPEMETHBIC PE3YNIbTATHI 10 TO1aM O0YUYCHHUS;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHus..

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY 3HaHHI 00 OKpYyXarolleM MHpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MTOCKOIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SBJICHUHN, N3y4aeMbIX
XuMmHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TIOJIyYeHHs HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKH BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
PUMEHSTh HayYHBI METO/1 TO3HAHUS MPU BHIMOJIHEHUN UMHU Y4EOHBIX UCCIIEI0BaHUM.

B ocHOBy Kypca ¢u3uku JUist ypOBHS CpeHEero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pas3fesioB (DU3HMKHU, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOH, TaK U
COBPEMEHHOM (hU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OpPMUPOBAHHE MPEICTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTe€pHH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnosaraeT UCIoJIb30BaHHE T'YMaHUTapHOTO
noTeHIMansa GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3M Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U IKOJIOTHYECKUMU MpoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonocusayuu peaqn3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHBI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM pallioHaIbHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GHOpMUPOBaHHE TMPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTteMHO-TIeATEIbHOCTHBIN MOJIX0 B Kypce (U3MKH peau3yeTcs MPekIe BCEro 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOpbIE B MporpamMme Mo (U3UKe OOBEIUHEHBI B OOMIMIA CIIHCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAHMS U OCHaIeHHus kKabuHera (usuku. [lpu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PACUETHBIX M KadyeCTBEHHBIX 3amad. [lpu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszelna
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesoB. [ KauecTBEHHBIX 3a7a4 MPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (DU3WYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepHaTbHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0miero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (QHU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C IMPHUHLUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M 00ECHEeYMBAET IMOCTAHOBKY MEPEUUCIIEHHBIX B IIpOrpamMMme 1o
¢u3MKe KIFOYEBHIX JEMOHCTPAIMH JUIsI WMCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYyZOBaHUE Al YYEHHMUYECKUX MPAKTHUECKUX paboT ¢dopmupyercss B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX W IU(PPOBBIX MPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMH 1IENISIMU U3Y4YeHUsI GPUUKU B 0011IeM 00pa30BaHUU SBISIIOTCSA:

e (dopMupoBaHHEe HWHTEpeca M CTPEMIICHHS OOYYAIONIMXCS K HAYYHOMY HW3YYCHUIO

HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMIPEICTABICHWA O HAyYHOM METOAE TIO3HAaHWS ¥ (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIIM SIBIICHHSIM;



¢dbopMupOBaHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHKE YMEHHIA OOBSCHSATD SBICHUS C HCIIOIH30BaHHEM (DH3UUECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMUpOBaHUE MPEACTABICHUN O POIM (PU3UKU JUISI PA3BUTHS IPYTHX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJOTHUM.

JlocTikeHnne 3TUX Lesel o0ecreynBaeTcsl PEeUIeHHeM CIEAYIOMMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

npUOOpeTeHUEe CUCTEMbl 3HAHUM 00 OOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUH TMPUMEHSITh TEOPETUYCCKUE 3HAHUS I OOBSICHCHHS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS TNPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHHS PA3IMYHBIX 3a/7ad C SBHO 3aJlaHHOW (DU3MYECKOU
MOJICIbIO, 3aJla4, IOPa3yMEBAOIINX CAaMOCTOSTEIIEHOE CO3MaHue (PU3UUIecKOn
MOJICJIH, aJICKBATHOU YCIIOBUSIM 33]1a4H;

MOHMMAaHHUEe (PU3UYECKHX OCHOB M MPUHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENILHOTO IJIAHUPOBAHUS U MPOBENCHUS (PUINUECKUX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanuu  HMHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJYYSHHOTO Pe3ysbTaTa;

CO3/IaHHE YCIIOBHH ISl Pa3BUTHSI YMEHUH TPOSKTHO-HCCIICIOBATEIbCKON, TBOPUIESCKON
e TENIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbIi YpOBEHB) Ha YpPOBHE CpeIHEro o0Iero oopa3zoBaHUs
otBoautcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIh JElNaeT BBHIOOp IMPOBEICHUS JTaOOpaTOPHBIX paboT |
OTIBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®dusnka — Hayka o mnpupoje. Hayunsie MeToabl MO3HaHUs OKpyXkaromero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (U3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp u mecro ¢u3uku B (HOpMUPOBAHMM COBPEMEHHOW HAyyHOW KapTUHBI MUpPa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe nBmwkKeHHe. OTHOCHUTEIBHOCTh MEXaHW4YeCKoro ABvkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEIHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMOJUHEHOe nBmKeHue. ['paduku 3aBUCHMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHUAIbHONW TOYKU OT BPEMEHH.

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 1O MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas cKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTenbsHOE YCKOPEHHE.

TexHudyeckue yCTpOMCTBA H MPAKTHUECKOE TMPUMEHEHUE: CIUIOMETp, IBUIKEHUE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UILUTFOCTPAINS KHUHEMATUUYECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpa3zoBanue NBMKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBmxeHus Tena, OpoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C 1I€JIbI0 OMPEJIETICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOIIGHHMSI  MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIKCHHUH C
Ha4aJIbHOW CKOPOCTHIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.
W3ydeHue ABUKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA [71s1 MatepralibHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokos. Kosgduuuent tpenns. Cuna conpoTuBIeHUS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTENIBHO OcH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHuueckue YCTpONCTBA M IPAKTUYECKOE NPUMEHEHUE: NOJIIMIHUKY, IBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOAbEME U NaJACHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanyve 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HMKAIOIIMX B IPY)KMHE M PE3UNHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
JHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBFHON SHEPTUU B KUHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teja Ha
IpUMepe PacTSKEHHs] pE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi pM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUS Ta30B, >KUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl Mosekyn. KonudecTBo BemiecTsa.
[TocrosinHast ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
ueanpHOro rasa. AOCOJIIOTHas TeMmIeparypa Kak Mepa CpelHeld KUHETHMYECKOH >SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. lllkana temneparyp KenbBuHa. ['a30oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe MpeicTaBieHue U30MPOIIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbIThl 0 AU(PY3UH KUAKOCTEHN U ra30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mogens, HILTIOCTPUPYIOIAas IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThI, HIUTFOCTPUPYIOLUE YPABHEHUE COCTOSHUS UICAIBHOTO Ia3a, U30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHnne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IABJICHUS M TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3pEeKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJWHAMHYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHssS sHEprus 0lHOATOMHOTO
UJ€aIbHOIO ra3a. Busl Teronepeayu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeTIbHas
TEII0EMKOCTH BellecTBa. KoMuecTBO TEIUIOTHI IPU TEIUIONEpeIade.

[Tonsitue 00 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B MPUPO/IE.

TemoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETTOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
Teru1oBbIX MamnHax. Koagdunuent nonesnoro aeiicteus terwioBodl Mamuubl. ukn Kapao u
ero Kod(hPuIUEeHT moJIe3HOTO NEUCTBHS. DKOJOTUIECKUE MPOOIEMBI TETUIODHEPTETUKH.

TexHudyeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHUE: JBUraTellb BHYTPEHHETO
CropaHusi, OITOBOI XOJOIMIBHUK, KOHAULIMOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEpPIUM Tejla MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOr0 BO3/yXa, HarpeBaHue 3(upa B JATyHHOU TPYyOKe MyTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTaTeNsi BHYTPEHHETO CTOPAHUsI, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEJIbHAs BIaXKHOCTh BO3/yXa. HachlmeHHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATyphl KUIICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucraimuyueckue u amopgHbie Tejaa. AHM30TPOINHUS CBOUCTB KPUCTAIIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHUYECKHE YCTPOWCTBA W MPAKTHYECKOE NPHUMEHEHUE: THUTPOMETP WM TICHXPOMETD,
KaJIOpUMETP, TEXHOJOTHUU TMIOJIYYCHUS COBPEMEHHBIX MaTEpHajJoB, B TOM  YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienve npu MOHM>KEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMoHCTpa1usi KPUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzanust Ted. OJNEeKTpUyecKud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
ITpoBOAHMKH, TUANEKTPUKH U TIOTYNPOBOJHUKH. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

Bzaumoneiicteue 3apsmoB.  3akoH  Kymona. TodeuHelii  anekTpUyecKud  3apsia.
Onektpuuyeckoe mnoiae. Hampsxk€éHHOCTh anekTpudeckoro mnois. [lpuHnumn cynepnosunun
ANEKTPUUECKUX NOJeH. JINHNM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [loreHnuman. Pa3HOCTP  NOTEHIMAJIOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JJIEKTPOCTATUYECKOM I10JIE. JIUDIIEKTpUUeCcKasi IPOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IMPAKTHYECKOE IPUMEHEHUE: JIJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM HIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
paccTosiHUS MEXy HUMU U JUAJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DNEKTPUYECKUN TOK. YCJIOBHsI CYLIECTBOBAHMS JIEKTPUUYECKOrO TOKA. MICTOUHMKM TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 ydacTka 1enu.

DneKTpuueckoe COIIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH J[xoymns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABMKYILAs CHUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHas IPOBOAUMOCTb TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUSI METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

DNEKTPUUYECKUII TOK B pPAcTBOpax M paciulaBax »3JEKTPOJIMTOB. DJIEKTPOIUTHYECKAs
JUccoanus. DIEKTPOIIN3.

OneKkTpuueckuil Tok B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTar, HCTOYHMKH TOKa, 3JEKTPOHArpeBaTelIbHble INPUOOPBI, 3JIEKTPOOCBETUTEIbHbIE
npuOOpbl, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA IHOJ, TEPMUCTOPHl U (OTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM TNOJI, TajbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCHUMOCTh CONPOTUBIIEHUS UWIMHIPUUYECKUX MPOBOJAHMKOB OT JJIMHBI, IJIOLIAAN
MOTIEPEYHOr0 CEUEHUsI U MaTepHuaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[Ipsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOe 3aMblkaHHE ralbBaHUYECKOIO
AJIEMEHTA U OLIEHKa BHYTPEHHET O COMPOTHUBIIECHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

W3y4eHne CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

W3MmepeHne  AJIEKTPOABWIKYIIEH CHUJIbl MCTOYHMKA TOKA U €r0  BHYTPEHHErO
CONPOTHUBIICHHUS.



Hab6nronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwamus, CBS3aHHBIE C HM3YYCHHEM METOAOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uveckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCHUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX MPOEKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JBMKEHUE B JKUBOM mpupoje, nudgysus, ocMoc, Tenao00MeH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIJIOBOE PABHOBECHE), DJICKTPUUYCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPABIX TeJl, JKUAKOCTEH M TIa30B, 3IIEKTPUUYECKHE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

leoepaghus: BIaxXHOCTH BO31lyXa, BETPHI, 0apOMeETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMKEHUI C UCIOIBb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIUIHUKYN, HCIOJIb30BAHMWE 3aKOHA COXPAHEHHs HMIIylbca B TEXHUKE (pakera,
BOJIOMET W JIpyTue), IBUTaTellb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOMIIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUH TOJIYUYEHHsI COBPEMEHHBIX MAaTEepPHUaioB, B TOM YHCIIE
HaHOMAaTepHaJoB, W  HAHOTEXHOJOIWH,  OJEKTpOCTaTHUYECKas  3alluTa,  3a3eMJIeHHe
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MNpHUHTEp, 3JIEKTpOHArpeBarTelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrosiHHbIE MarHuThl. B3anMoAEHCTBHE NOCTOSHHBIX MAarHWTOB. MarHMTHOE MOJIE.
Bekrop MarHuTHOM MHAYKUMH. [IprHIMI Cylieprno3uiuy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHayKuuu. KapTuHa aMHUI MarHUTHOW MHIYKIUU TOJISI IOCTOSTHHBIX MAarHUTOB.

MarautHoe 1ojie MPOBOJHUKA C TOKOM. KapTWHa JWHWIA WHIYKIIMU MAarHUTHOTO MOJS
JUIMHHOTO TPSIMOTO ITPOBOJHHKA M 3aMKHYTOTO KOJBIEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOJlyJlb M HallpaBJICHHE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsiK€HHOW 4YacTUIbI B
OJTHOPOJTHOM MarHuTHOM moJjie. PaGorta cumsr JlopeHiia.

SIBneHue HNEeKTPOMArHUTHOM WHAYKIMHU. [lOTOK BekTOpa MAarHUTHOM WHIYKLHUH.
DNEKTPOABMKYILAsA CUJIa MHIYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapazes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMIKYIIAas CWia WHAYKIMH B IPOBOJHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJHOM MarHUTHOM IIOJIE.

IIpaBumno Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOUMHIYKLIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.



DHEprusi MarHUTHOTO TOJIS KATYIIKH C TOKOM.

DJIeKTPOMarHuTHOE TOJIE.

TexHudyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: IOCTOSIHHbIE MAarHUThI,
3JIEKTPOMArHUTHI, JIEKTPOJIBUTATEN b, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIvHUM MHIYKUIMY MAarHUTHOTO MOJIA.

B3anmoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuita Amniepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

[IpaBuio Jlenna.

3aBUCHUMOCTD DJICKTPOIABUKYIIEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHblE KONEOAHUS

KonebarenbHass cucrema. CBoOOgHBIE MexaHMUYeckue KosebaHus. [apmMoHMuUeckue
konebanus. Ilepwon, dacrora, ammautyga u (asa konebanuil. I[IpyXMHHBIII MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHuid. IIpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEOaHUX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HJCATHHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYeCKUMU U  DIEKTPOMArHUTHBIMU
kosiebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPrHM B HJEaJbHOM KojeOaTeIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUAX. BbIHYX/I€HHbIE MEXaHHUYECKHUE KOJeOaHMUs.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUS.

[lepemennbIit Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYIHOE U IeUCTBYIOIIEe 3HAaU€HUE CUIIbI TOKA U HANPSKEHUSI.

Tpancdopmarop. IlpousBoactBo, mepemada W MOTPEOICHUE SIECKTPUUSCKON IHEPTHUU.
OKOJIOTUYECKME PUCKH TpU TPOU3BOJACTBE AIEKTpodHepruu. KymnbpTypa wucnonab3oBaHus
AIIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HHU.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: DSJIEKTPUYECKHM 3BOHOK,
TeHEepaTop NEPEMEHHOTO TOKA, IMHUHU 3JIEKTpoIepesay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KojeOaTeTbHONU CUCTEMBI (IPYKUHHBIM HIIM MaTeMaTHYeCKUi
MasITHHK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmronenue pe3onanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmbl  (3aBUCHUMOCTH  CHJIBI  TOKAa M HANpsDKEHUST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKH WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HccnenoBanue 3aBUCMMOCTH TMIEPUOJIa MAJIBIX KOJeOaHM rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B LENMM W3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMazcHuUmHbvle 60JIHb

Mexanudeckue BOJIHBI, yclloBUs pacnpocTpanenus. [lepuoa. CkopocTb pacnpocTpaHeHUs
W juuHA BOJHBEL [lomepeunble W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Jy4€HHUs SJIEKTPOMATHUTHBIX BOJH. B3aumuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpOMarHUTHLIX BOJH. [IprMeHEHHE AIEKTPOMArHUTHBIX BOJIH B TEXHHUKE M
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHU. Pannonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

TexHUUYecKne YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
YIBTPa3BYKOBasi JIMarHOCTHKAa B TEXHHUKE W MEIUIIMHE, pajap, PaJHONpPUEMHUK, TEJIEBU3O0D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TMOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmomieecst Te10 Kak HICTOYHUK 3BYKa.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJH.

Habmronenue natepdepeHny u AuPpakini MEXaHU4eCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
KOJIEOAHMH.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPaXXEHHUE, MPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonuHeitHOe pacipocTpaHEeHHE CBETa B OJHOPOJIHON Cpeie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUN B IIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI TPEIOMIICHHUS CBeTa. AOCOJNIOTHBIM TMOKa3aTeib
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTUYECKasl CHJIa TOHKOM JTUH3BL. [locTpoeHne n300pakeHuil B COOMPAIOIINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaAOJI0/ICHUS MAKCUMYMOB 1 MUHUMYMOB B HHTeP(PEPECHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBA M TNPAKTUYECKOE IMPHMEHEHHE: OYKH, Jyma, (oToammapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKA, AU(PPaKIHOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

[TonHOe BHYTpeHHEee oTpakeHue. Mojiesib CBETOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIbIO TU(PPAKIIMOHHON PEIIETKY.

Habmroienue noisipuszamnuu cBera.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieUAIBHONH TEOPUH OTHOCHUTEIbHOCTH
['paHubl NPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTynarsl crienuanibHOM TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BakKyyMmMe, MPUHLHII
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.
OHeprus ¥ UMITYJIbC PEINSATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ PHEPTUEN U UMITYIHCOM PEISATUBUCTCKON YaCTULIBI. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u SHEPruu POTOHA C €r0 YACTOTOW. DHEPTUS U UMITYIIbC
¢doroHa.
OtkpeiTue u wuccienoBanne (oroddpdexra. Ombiter A. I'. CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuima» dpotodrddekra.
Hasnenue ceera. Onbitel [1. H. JIeOenena.
XUMHUYECKOE IEMCTBHUE CBETA.



TexHu4yeckne yCTPOWCTBA M MPAKTHUYECKOE MpPUMEHEHHe: (GOTOdIEMEHT, (POTOMATYUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OnbiTel Pesepdopaa mo paccesnuto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOTO YpOBHSl BSHEpruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPrUM aroma
BOZOpPOJA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJTHOBOM Ayaau3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmtoienue nuHedvaTbIX CleKTPOB U3JTyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Hab6nronenue nuHeyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHMS  sjpa. OtkpseiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHuo cocTaBa paJuoaKTUBHOTO U3ITyUEHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykimonnas mognens siapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacniaz. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

OHeprust cBI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

Anepusiii  peaktop. TepmosiaepHblii cuHTe3. [IpoGieMbl M MEepCHEKTUBHI  SAEPHOM
SHEPreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPreTUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUI.

dyHaaMeHTalbHbIe B3auMoIeHCTBUS. EquHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHYECKOE MPHUMEHEHHE: TO03MMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIIUX YACTHII.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DieMeHTBI ACTPOHOMHH M ACTPO(PHU3NKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHH.

Bun 38é3qH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounumk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlUarpamma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpPEMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOIOUMH COJIHLIA U 3BE3]T. DTallbl )KU3HU 3BE3 L.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbt
rajakTuk. Paguoranaktuky U kBazapbl. YEpHBIE ABIPEI B sIpax TaaKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas cTpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHST HeOECHBIX 00BEKTOB Ha KOHKPETHYIO /IaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
THYECKOH cdepax MeATENTbHOCTH 4YelOBeKa, pOJib M MECTO (M3MKM W acTPOHOMHH B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (UIUYECKON Teopun B (OPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MPEACTABIECHUIN O IPUPOIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocCyliecTBIseTCS C Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusl, CBSI3aHHbIE C W3YYEHMEM METOJOB HAyYHOTO IO3HAHUS:
sBIIEHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uveckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelmieHUe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHl U HX
IPOEKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTApHBIX (DYyHKIIHIA,
NPU3HAKYU TOJO0HS TPEYTOJIbHUKOB, ONPEIeIeHUE IIOMIAaIU TIIOCKUX QUryp U 00bEMa Ted.

buonocus: snextpudeckue SBICHUS B KUBOW HpHpoje, KojedaTeabHbIE ABHKEHUS B
KUBOW TPUPOJIC, ONTHUYCCKUE SIBJICHUS B XUBOW MPHUPOJE, NEWCTBHE pPaJUAlMK Ha >KUBBIC
OpTaHU3MBI.

Xumusi: cTpoeHHME aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOM
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHAXA DJIEKTPOIEpeNad, T€HEPATOP MEPEMEHHOTO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs yueOHoro mpeamera «DuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
NO3ULMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUIM, COOTBETCTBYIOIMX TPAJUIMOHHBIM ILIEHHOCTSAM POCCHHCKOrO  OOILIEeCTBa,
pacuMpeHre *XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IIPOLECCE Pealn3allii OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpazkiaHCcKOro BOCIIUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydarolmlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOILIECTBa,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

yYMEHHUE B3aWMOJICHICTBOBaTh C COLMAJbHBIMH HHCTUTYTaMH B COOTBETCTBUH C MX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2)IaTpHOTHYECKOr0 BOCIIUTAHUS:

c(OpPMHPOBAHHOCTb POCCUNCKOM Ipax1TaHCKON UAEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHUWE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTH)KEHHUSM POCCHUMCKHUX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbBIE PEIIECHUS, OPUEHTUPYICH
Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IESATEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4)3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETHYECKOE OTHOLIEHHE K MUPY, BKJIIOYas 3CTETUKY HAYYHOT'O TBOPYECTBA, IPUCYILETO
buznueckoil Hayke;

5)TpynoBoro BocnuTaHus:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHUIO M caMOOOpa30BaHHUIO B 00jacTu (hU3MKMU Ha
NPOTSDKEHUH BCEH JKU3HU;

6)3K0/I0THYeCKOr0 BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KYJIbTYphl, OCO3HaHHME IJI00AJILHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBICHUE JCHCTBHI B OKPYXAIONIEH Cpele Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7)UEeHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS
Ba3oBrble JlorHueckne JeiicTBUA:

CaMOCTOSITENILHO (POPMYJITHMPOBAaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JTIOCTHKCHUS;

BBISIBJIATh 3aKOHOMEPHOCTH 1 TPOTUBOPEYHS B paCCMATPUBAEMBIX (DH3NUYECKUX SBICHUSIX;

pa3pabarTbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB IENISIM,
OIICHUBATh PUCKH ITOCJICICTBUI JICSITCIIBHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PA00OTy B YCIOBUAX PEATbHOr0, BHUPTYAIBHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMA TOHSATHSIMH W METOAaMu (pU3UUecKoi
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHhHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHUIO PA3IUYHBIX METO/I0B IMO3HAHMS;

BIIAJICTh BHUJAMH JCSATEIBHOCTH MO TOJYYSHHIO HOBOTO 3HAHHS, €ro HHTEPIpEeTallvu,
npeoOpa3oBaHNI0O M TPUMEHEHUI0 B PA3MYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TPUIMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3WpOBaTh 3ajady, BBIJABUTAThH
TUTIOTE3y €€ peIIeHHs,, HaXOIWUTh apryMEHTHI JUIsl JO0Ka3aTelbCTBa CBOMX YTBEP)KICHHM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3a7auyd pPe3yiabTaThl, KPUTHUYECKU
OIICHUBAThH UX JOCTOBEPHOCThH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJaud B OOpa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHUCIIE TIPU U3yYCHHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT,

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTe;

BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE MTOIXObl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJady C C06HIOII€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACpKAHMS B pasIudHbIX (popmaTax ¢ yd4€Tom
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyaIH3aI1H.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIHOCTH;

pacro3HaBaTh MPEANOCHUIKYA KOH(MIMKTHBIX CUTYAIMi U CMATYaTh KOH(MIUKTHL;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOUpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBHI C yuy€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr0 4jeHa KOJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUH, pPACIpPElENATh POJU C YU4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOI paboTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO YJaCTHHKA KOMaHbl B OOIIUIN pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHWBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE MOBEAEHUE B PA3JIUYHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIHATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBJIATH IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U ()OPMYJINPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ady, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ y4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAUIMH B 00JacTh (PUBHKH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIA
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U aQpTYMEHTBI IPYTUX [PU AHAIU3E PE3YJIbTATOB JIESITEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B nporiecce 1ocTHREHMS THIHOCTHBIX PE3yIbTATOB OCBOCHHSI IIPOTPAMMBI IO PU3UKE JIS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTb, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHBALIMM, BKJIIOYAIOLIEH CTPEMJIEHHE K JOCTHKEHUIO LEIH U YCHEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHUE APYTuX,
YUUTBIBATh €T0 MPH OCYIIESCTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPSIKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJjacce npeaMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKOU
NeITeIILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOIIOTHO TBEPIOE TEJNO, MACANbHBIM Tra3, MOJENH
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TN, TOUCUHBIH HJIEKTPUUECKHM 3aps] MpU pelIeHUuU
buznyeckux 3aaay;

pacrio3HaBaTh (U3MYECKHe SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE MPSAMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TaJeHue Tell,
JIBIDKCHUE TIO OKPYXKHOCTH, WHEpIHs, B3auMmojencTBue Teiu, nuddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE JXKUJIKOCTeH M TBEPIBIX TeN, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oXJaKJIeHUH ), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACHCAIMs, TUIaBJIeHne, KpUCTaJUIU3aLus,
KHUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIIIEHHE JABJICHMS raza MpH €ro HarpeBaHUU B 3aKPbITOM
CoCyJlle, CBA3b MEXAYy IIapaMeTpaMu COCTOSHHMS Ta3a B H30IPOLECCaX, JJIEKTPU3ALMS Tel,
B3aMMO/ICVICTBUE 3apsI0B;



OINKCBHIBATH MEXAaHUYECKOE JIBUKECHUE, MCIIOJIb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
nyTh, MEpPEMELICHUEe, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjia, UMIYJIbC Tela, KMHETHYECKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTb (U3UYECKUH CMBICH MCIOJIB3YEMbIX BEIMYUH, MX
0003HaueHMsI U €JUHULIBI, HAXOJUTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIUUUHY
C IpYTHMH BEJIMYMHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TeMIleparypa, CpelHsAs KHUHETHYecKas SHEeprus
XAOTHYECKOT0 JBM)KEHUSI MOJIEKYJ, CPEJIHEKBAJIpaTU4HAs CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
ux OOO3HAYEHMsS M EIUHHUILBL, HAXOAUTh (OPMYINBI, CBA3BIBAIOLIME JAaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIUUMHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HaNpsOKEHHOCTh  I10JI, MOTEHIMAaJ, Pa3HOCTh IOTEHLUAIOB; IPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHULIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBATh (PU3MUYECKHE TPOIECCHl W SIBICHUS, UCHOJIB3yd (DM3HUECKUE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPaHEHUS MMITYJIbCa, IPUHIUI CYNEpIO3ULMU CHJI, TPUHLIUI
PaBHOIIPAaBHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJEKYISPHO-KHHETUIECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIIOBOTO BHKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIepaTypoi, MepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOrO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BHIPAYKEHUE U YCIIOBHUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAaIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI I10 HCCIIEAOBAHUIO (PU3MUECKUX SBJICHUH M MPOLECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BBIBOBI;

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEpPEHHsS (QHU3UYECKUX BEIUYHMH, NPH ITOM
BBIOMPATh ONTHMAJBHBIN CITOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHUCUMOCTH MEXIY (U3MYECKUMHM BEJIMYMHAMHM C HCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, MpH OSTOM KOHCTPYMPOBaTh YCTAaHOBKY, (PUKCHpPOBaTh pe3yJbTaThl
MIOJTYYCHHOW 3aBUCHMOCTH (DM3MYECKUX BEJIWYHMH B BHJE TaONHIl U TpadUKOB, JIEIaTh BHIBOIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOuoiaTh MpaBuia 0O€30MacHOro TpyJda NpH MPOBEACHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OSKCIEPUMEHTa, Yy4eOHO-UCCIEI0BATENbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHNUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, WCIIONIB3Ys
¢du3nyeckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHaJIM3a YCIOBHS 3a7auydl BHIOMpATh (PU3NYECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UIs €€ pEelIeHHUS,
IPOBOJIUTH PACUETHI U OLIEHUBATh PEATIbHOCTH MOJyYEHHOTO 3HaUCHHsI (PU3UUECKON BEIIMUHHBI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LEMNOYKY
paccyXIeHU C ONOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SIBICHHUS;

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IpPEICTaBICHHUs y4yeOHOH u
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYyYEeHHOM W3 PAa3IUYHBIX HMCTOYHHMKOB, KPUTHYECKU
aHAJTM3UPOBAThH MOJTy4yaeMyl0 HH(POPMALUIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1O (U3UKE B IIOBCEJHEBHOM JKHU3HU IS
oOecrieyeHns O€30MACHOCTH MPH OOpAICHUU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLUAIBHBIX POJIEH, IIaHUPOBaTh paboOTy
IpYyNIbl, palMOHAIBHO paclpelneniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENIIBHOCTH B
HECTaHJApPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YUUTBIBATh TIPaHMILIBl TPUMEHEHUS H3YYEHHBIX (U3UUECKUX MOJeNei: TO4YeyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb aTOMHOTO sI/Ipa MPH PEeIIeHnH (PU3NIECKHUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomiieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (Ppororddexr), cBeToBOE NaBlieHNEe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIleCTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMYHBIX CPEJ) M INEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI),
UCHIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUiIa TOKa, BJIEKTPHUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHIYKIMS MarHUTHOTO Mouid, cwia Amnepa, cuia JlopeHua, MHIYKTHBHOCTD
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MEepHoA W 4yacToTa KosieOaHui B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AIEKTPOMAarHUTHBIX
KosneOaHul, (OKyCHOE pacCTOsSHWE M ONTHUYECKas CUja JIMH3bI, MPU OMUCAHUM TPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3y4YCHHbIE KBAHTOBBIE SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
UMIynbe (OTOHA, MEpPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONMUCAHUU
NPaBUWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OO0O3HAUYeHUs u



€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOIIUE JAaHHYI (DPU3MUECKYIO BEIMUYHMHY C JIPYTMMU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PHU3UUECKON BEITMYHHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHIMNBL  3akoH OMa, 3aKOHbI IOCJIEAOBATENBHONO W IAapaJlJIeIbHOTO  COEJUHEHUS
IPOBOJHUKOB, 3akoH Jlxkoyns—JIeHma, 3akoH SJEKTPOMAarHUTHOM MHAYKLUH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEJIOMJICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXpaHEHMs] HMIYJbCa, 3aKOH COXPAHEHUS 3JIEKTPUYECKOrO 3apsjia, 3aKOH COXPaHEHMs
MaccoBOI0 4MCJa, MOCTynaTel bopa, 3akOH paguoaKTUBHOIO pacnajaa, MpU 3TOM pPas3inyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
00jacTi) IPUMEHUMOCTH;

OIpesieNATh HalpaBiIeHWE BEKTOpa MHIYKIMHM MAarHUTHOTO IOJIS IPOBOJHHMKA C TOKOM,
cuiibel Amnepa u cuibl JlopeHua;

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCMOJIb30BAaHUEM NPAMBIX U KOCBEHHBIX H3MEpEeHUH: 1pu 3ToM  (OpMYJIMpPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO H3MEPEHUs M HCHOJIb30BATh HM3BECTHBIE METOIbl OLEHKU
HOrPEIIHOCTEN U3MEPEHMIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYHMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUI:
IIpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHI MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, JenaTh BBIBOABI IO pe3yibTaTaM
WCCIIEJOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1a00paTopHOro 000pyI10BaHHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJIeb, BBIACNATh (U3NYECKUE BEIMUMHBI U (OPMYJIbl, HEOOXOIWMBbIE s €€ pEeIIeHHUs,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUEeCcKOi BEIMUHHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LEMOUYKY
PacCyXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKHUE SIBIICHUS,

UCIONIb30BAaTh NPU pELIEHWH Y4YeOHBIX 3aJad COBpPEMEHHble HH(OPMAalMOHHBIE
TEXHOJIOTUHM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yueOHOH u
HAYYHO-TIOMYJISIpHONH HMH(OpMAIMM, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIINIO;

OOBSACHATH MPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

NPUBOUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHUE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAHMUS MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPHU OOpaIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpPaHEHHs 3I0POBbsI U COOIIOZICHNS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOILEH cpere;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelleHre paccMaTpuBaeMol IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHMe pa3aesioB U TeM

KoauuecTBo yacoB

DJyieKTpoHHbIe (1U(ppoBLHIE)

Ne i/ KoHTpo/bHbIe IpakTnyeckue
MPOrpaMMsbl Bcero 0o0pa3oBaTejbHbIE PeCYpPChl
padoThI padoThI
Paznen 1.PU3UKA U METO/Ibl HAYUYHOI'O ITIO3HAHUSA
11 o 5 bubnuorexa [TOK
. W3UKA U METOJbI HAYYHOTO TIO3HAHUS https://m.edsoo.ru/TfA1bf72
Utoro mo pazneny 2
Paznen 2.MEXAHUKA
bubanorexa [TOK
2.1 K 5
HHenMaTHIa https://m.edsoo.ru/7f41bf72
bubamoreka [TOK
22 Aunaniia ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAaHCHHS B MCXaHHKE 6 1 1 Bubmmorexa IOK
' P https://m.edsoo.ru/7f41bf72
HWroro mo pasaeny 18
Paznen 3.MOJIEKYJISAPHASI ®U3NKA U TEPMOJIMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON 9 1 Bubmmorexa [IOK
' TeopHH https://m.edsoo.ru/7f41bf72
bubarorexa [TOK
2 1 1
3 OCHOBEI TepMOAHHAMIKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbBIE COCTOSIHHS BEIIECTBA. 5 Bu6mmorexa [IOK
' Ma30BbIE MEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24
Paznen 4.9JIEKTPOIUHAMHUKA
Bbubanorexa [JOK
4.1 1 1
DHeKTpoCTaTHICA 0 https://m.edsoo.ru/7f41bf72
42 IToCTOSIHHBIN dJIeKTpUIeCKui TOK. TOKH B 12 1 1 bubmmorexa ITOK



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

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

HUroro 1o pazaeny 22

PesepBHOe Bpemst 2 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 4



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

11 KJIACC

Kosmm4ecTBo yacos DJIeKTPOHHBIE
Ne HaunmeHoBaHue pa3aeioB H TeM (mudposrie)
KonrposabHbie Ipakrnyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHBIE
padoTsI padoTsI
pecypchbl
Paznen 1.2JIEKTPOAUHAMUKA
11 MarsuTHOe 1oJie. DIeKTPOMarHUTHAs 1 1 3 Bubmmorexa [IOK
' UHAYKLMSA https://m.edsoo.ru/7f41c97¢c
Hroro mo paznmery 11
Pazgen 2. KOJIEBAHUS U BOJIHBI
21 MexaHuuyecKkue U 3JEKTPOMarHUTHBIE 9 1 Bubmmorexa [IOK
' KoJeOaHust https://m.edsoo.ru/7f41c97c
2.2 MexaHI4YeCKHE U TIEKTPOMATHATHBIC BOJHEI 5 1 Bubamorexa LIOK
' P https://m.edsoo.ru/7f41c97c
Bubnmoreka IJOK
2.3 (0] 10 3
i https://m.edso0o.ru/7f41c97c
Hroro mo paznmery 24

Pazgen 3.0CHOBBI CIEIIMAJIBHOM TEOPUUA OTHOCUTEJBHOCTH

31 OCHOBBI CIIEIUANTBHON TEOPHUH 4 1 bubnunoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo paznmery 4
Pa3zgen 4 KBAHTOBAS ®U3UKA
4.1 371eMEHTBI KBAHTOBOH ONTHKH 6 bubmorexa [IOK
) https://m.edsoo.ru/7f41c97¢c
42 Crpoetiie atoma 4 bubnunoreka [JOK
. TPOEHHUE aTOM
p https://m.edsoo.ru/7f41c97¢c
b K
4.3 ATtomHOE A1po 5 uosmorexa O

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

Hroro no pazneny

15

Pazgen S.OJIEMEHTBI ACTPOHOMMWU U ACTPOPU3UKHU

51 DJIeMeHTHI aCTPOHOMUH U acTpO(pH3UKH 7 BH6H_H0TeKa Lok
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny 7
Paznen 6.0bOBIIAIOIIEE IOBTOPEHUE

6.1 O06o01marolee NOBTOpEHHE 4 ﬁ;g;%?;ﬁii?ﬁﬂ f41c97¢
Utoro mo paszeny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N KoauuyecTBo yacoB Jara DJieKTpoHHbIe HU(POBLIE
Tema ypoka Konrposabubie  IpakTuueckue o0pa3oBaTelbHbIE
n/n Bcero H3yYeHUs
padoThI padoTsI pecypcnl
1 Omsnka — Hayka o npupozae. Haydrsie 1 Bbubmmorexa [IOK
METOJIbI TIO3HAHHS OKPYKAFOIIETO MUPa https://m.edsoo.ru/ff0c32e2
, S(c)mben :[eC(T)(u) (1):3I/IKZIVBK(£OpMI/IpOBaHZI/I . BuGmorexa OK
BPEMCHHOU HAYYHOU KapTHHBI MUPA, B
P Y P P https://m.edsoo.ru/ff0c33e6
MPaKTUIECKOH NEesITeIbHOCTH JIFOICH
; l\/iezaaneC(;KOoeo }j[BI/I)i(KeeHI/Ie. (;T:zcnge?m;cu . BuGmiorexa LIOK
MEXaHUY T'0 JIBHXKCHUS. MEIIICHH
a PEMCILICHIE, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpEHHE
4 PaBHOMepHOE OJIMHEHWHOE JABMKCHHE 1 bubmorexa LIOK
BHOMEPHOE MPSIMOJIMHEHHOE TBIKCHU
P PAMOI A https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMONMHEHHOE 1 bubmmorexa IIOK
JIBUKEHHE https://m.edsoo.ru/ff0c372e
6 CBoOoniHoe majieHue. Y CKopeHrue cB0OOOHOTO 1 bubnunoreka [JOK
HajieHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuwxenue. /[Bmxenue 1 Bubnuoreka IIOK
MaTepUabHOM TOUKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
. gpI;IHHI/I:H OTHoeC:TzHZHOCZI/ICFZHI:H;He. ) . BuGmorexa LLOK
HEepIHAbHBIC CUCTEMBI OTCUETA. BBIii
Pt P https://m.edsoo.ru/ff0c3be8
3akoH HproTOHA
. IC\/Iacc; ”l;)eJ'I(’:l; (Bl:n:. gpl}doménz CYNepIo3ULINT . Bimorexa LIOK
nin. Bropotii 3akon HeroToHa [ist
p . A https://m.edsoo.ru/ffOc3be8
MarepuanbHOil TOUKH
10 Tpetuii 3akoH HproTOHA 7151 MaTepUaIbHBIX 1 Bubnmoreka LIOK
TOYEeK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsroTeHus. Cuna bubnmoreka [JOK
11 1
TsokecTH. [lepBast KOCMUUYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 Bubnmoreka IIOK



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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

https://m.edsoo.ru/ff0c3el18

Cuna tpenust. Koagduuuent tpenus. Cuna

13 COIPOTHUBJICHHS TIPH ABMKCHUH TETa B bubmmorexa LIOK
KHIKOCTH HIH 123 https://m.edso0.ru/ff0c3f76
[MocTynarensHoe 1 BpamaTeIbHOE JBIKEHUE

14 a0CcoIIFOTHO TBEPIOTO Teaa. MOMEHT CHITBL. Bubmuoreka [IOK
[neyo cuitbl. YCI0BHSs paBHOBECHSI TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Wmnynsc MaTepraibHON TOYKH, CHCTEMBI

15 MaTepHaJIbHBIX TOYeK. VIMIyJIbC CHITBL. 3aKOH bubnuoreka [IOK
COXpaHEHHs UMITyJIbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKCHUE
Pa6oTta 1 momHOCTh cribl. KnHeTnueckas

16 SHeprus MatepuaibHoi Touku. Teopema 06 Bubamorexa LIOK

. https://m.edsoo.ru/ff0c4502
W3MEHEHHN KHHETHIECKOW SHEPTHN
IloTennuanbHas 3Heprus. IloreHnuansHas

17 SHEprus ynpyro aehopMUPOBAHHON Bubmmorexa [IOK
npyKuHbl. [loTeHIMAIbHAS SHEPTHS TeNa https://m.edsoo.ru/ffOc461a
BOJIM3H OBEPXHOCTH 3eMJIN
[NoreHumanbHpIe ¥ HEMOTEHIIUAIBHBIE CHIIBI.

CBs13b paOOTHI HEMOTEHIIMATIBHBIX CHJI C
18 1/I3MeHepHHeM MexaHquSKoﬁ SHEPTUH bubamorexa LIOK
https://m.edsoo.ru/ff0c478¢c
CHCTEMBI TeJl. 3aKOH COXPaHEHHS
MEXaHN4YECKON SHepTUu
JlabopatopHnas pabota «lcciaemoBanue CBI3U

19 paboThI CUIIbI C U3MEHEHHEM MEXaHHYECKOM
SHEPrHUHU TeNa Ha IPUMEPEe PaCTIKEHUsI
PE3MHOBOTO KTyTa)

20 KonTtponsHas pabora o reme «KnHemarunka. Bubmmorexa IIOK
Jluuamuka. 3aKOHBI COXPAHCHHUSI B MEXAHUKEY https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-

21 KUHETHYECKON TEOpHUH. BpOYH}(])BCII)COC bubamorexa [IOK

https://m.edsoo.ru/ff0c4dc2
nswkenue. Juddyzus

22 XapakTep IBHKCHUS M B3aUMOICHCTBUS



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

JacTHIl BEUICCTBA. Monenn CTpPOCHUS Ira30B,
)I(HL[KOCTCﬁ u TBépZ[LIX TCI

Macca monekyin. KonnuecTBo BelecTsa.

23 IlocTosHHas ABoragpo
24 TennoBoe paBHOBecue. Temneparypa u eé
n3Mmepenue. lllkana temneparyp Llenbcus
25 Wneansusnii raz B MKT. OcHoBHOE Bubnmoreka IIOK
ypaBuenne MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIepaTypa Kak Mepa cpeqHen
26 KHHETHYECKON 3Hep£I/II/IyII[)BI/I)KeHI/IHpMOerIfyH. bubmorexa LIOK
N https://m.edsoo.ru/ff0c511e
VYpaBuenue Menaeneesa-Knaneiipona
27 3akon JlabToHa. ['a30BBIE 3aKOHBI
Jlabopatophas pabota «lcciaenoBanue
28 3aBUCHMOCTH MEX/1y MapamMeTpamMu
COCTOSIHUS pa3pekKEHHOTO Ta3a
29 M3omnpouecchl B HAEAIBHOM Ia3e U UX Bubnmoreka IIOK
rpaduyeckoe peICTaBIeHHe https://m.edsoo.ru/ff0c570e
BryTpenHss oHeprus TepMOAMHAMUYECKON
30 CHUCTEMBI U CTIOCOOBI €€ N3MEHEHHS. bubnunoreka [JOK
KonuuectBo TemioTsl u pabora. BuytpeHHsis https://m.edsoo.ru/ff0c5952
SHEPrus 0JJHOATOMHOTO UICATBHOTO Ta3a
31 Buer Termmonepexaun bubmorexa HOK
https://m.edso00.ru/ff0c5¢c36
Y aenpHas TETIOEMKOCTD BEIIECTBA.
32 K(I)[J'II/I‘JGCTBO TEIUIOTHI IPU T:-ll'monepenaqe. bubamorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
AnmabaTHBII TIpoIiecc
33 IlepBblii 3aKOH TEPMOJUHAMUKY U €TI0 Bubmmorexa IIOK
NPUMEHEHHE K W30IIpoIieccaM https://m.edsoo.ru/ffOc5efc
HeobpaTumocTh poIIecCoB B MPUPOJIE. bubnmoreka [JOK
34 .
BTopoii 3aKOH TePMOANHAMUKA https://m.edsoo.ru/ff0c6230
35 IIpunnun neiicteus u KIIJ termoBoi Bubnmoreka IJOK
MalIHHbI https://m.edsoo.ru/ff0c600a
36 Huxa Kapuo u ero KIT/T



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
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

37

Okonorndeckue IpoOIeMbl TETNIOIHEPTeTUKH

O6o06maromuii ypok «MonekyssipHas

Bubnmoreka IIOK

38 ¢msrka. OCHOBBI TEPMOTMHAMHKID https://m.edsoo.ru/ff0c6938
KonrponbsHast pabota 1o teme
39 <<Mol;1peKynﬂsz;1 ¢u3nka. OCHOBHI bubmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOJANHAMHUKI
40 [TapooOpa3zoBanue 1 KOHICHCALIHS. Bubnmoreka [IOK
Vcnapenue u KUmeHue https://m.edsoo.ru/ff0c63b6
a1 AOCOII0THAS ¥ OTHOCHUTENIbHAS BIAXKHOCTh Bubnmoreka IIOK
BO3yxa. HachleHHsbI map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrammmaeckue u
42 amopdHbIe Tena. AHU30TPONHS CBOWCTB Bubnuorexa IIOK
KpHCTaoB. JKuIKne KPUCTAILIBL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHBIC MaTepHAIIBI
43 [InaBneHue u KpucTaIIU3aLMs. Y AenbHas bubnuoreka [IOK
tertora riasneHus. CyGnumarius https://m.edsoo.ru/ff0c6708
44 YpaBHEeHHE TEIIOBOTO OanaHca brbmorexa LIOK
https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tell. DNeKTPUIECKUui 3apsi. bubnunoreka [JOK
JlBa BU/Ia SIEKTPUUECKHUX 3aPSI/I0B https://m.edsoo.ru/ffO0c6bcc
IIpoBogHUKY, TUINEKTPUKU U
46 anyHSOBoz[HIfKH. BaEEH COXpaHEHHUSI brbmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
AIIEKTPUUYECKOTO 3apsia
47 BzaumoneiictBue 3apsnoB. 3akoH Kynona. Bubnmoreka IJOK
ToueuHsIi 31eKTPUUECKHIH 3apsn https://m.edsoo.ru/ffOc6ces
Hanps:xk€HHOCTB 27IEKTPUUYECKOTO TIOJIS.
48 Hpniunn cynepnomupll)n IIEKTPHUCCKUX bubmmorexa LIOK
N . https://m.edsoo.ru/ff0c6df2
nonei. JInauu HanpsKEHHOCTH
49 Pabora crit 3IeKTpOCTaTHIEeCKOTO OIS, Bubmmorexa IIOK
Iotennumain. Pa3HOCTh MOTEHIIHATIOB https://m.edsoo.ru/ffOc6f00
IIpoBOIHUKY ¥ AUAIEKTPUKH B BuGmorexa LIOK
50 JNEKTPOCTATUICCKOM IoJIe. JudneKTpuieckas

MpOHUIIAEMOCTb

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

51

Onexrpoémkocts. Konnencarop

Bubnmoreka IIOK
https://m.edsoo.ru/ff0c7126

52

53

DIeKTPOEMKOCTB IIIOCKOTO KOHIIEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJEHCaTopa
JlabopatopHas padora "M3mepeHne
3NEeKTPOEMKOCTH KOHEeHcaTopa"

Bubnmoreka IIOK
https://m.edsoo.ru/ff0c72c0

54

IIpuHumn nefdcTBUS U IPUMEHEHHE
KOHJICHCATOPOB, KOIIMPOBAJILHOTO ammapaTta,
CTPYHHOTO MpUHTEPA. DIEKTPOCTATHICCKAS
3anuTa. 3a3eMJIeHHE AIEKTPOIPHUOOpOB

55

56

57

DNEeKTPUUECKUN TOK, YCIOBHUS €r0
cymectBoBaHus. [locTosHHbIN ToK. Crna
toka. Hanpsixenue. ConpoTusieHue. 3aKoH
Owma a71st yqacTKa HenH

[TocnenoBatenbHOE, TapajlIeNbHOE,
CMEIIaHHOE COeIMHEHUE IIPOBOJAHHUKOB.
JlabopatopHas pabota «3y4ueHne
CMEIIAaHHOTO COCMHEHUS PE3UCTOPOBY

PaboTa 1 MOIIHOCTH ANIEKTPHUUECKOTO TOKA.
3axon [Ixoyns-Jlenna

0.5

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

butnuoreka IJOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa a7 TOJTHOU (3aMKHYTOH )

SHCKTquCCKOﬁ OCIIn. KOpOTKOC 3aMBbIKaHHUC.

JlabopatopHas padota «M3mepenne I/1C
HNCTOYHHKA TOKa U €TI0 BHYTPCHHETO
COTPOTHUBIICHHUS

0.5

butnuoreka IJOK
https://m.edsoo.ru/ff0c7ae0

59

DJIeKTpOHHAsI TPOBOAUMOCTD TBEPIBIX
METaJUIOB. 3aBUCHMOCTH CONPOTUBIICHHS
METAJUIOB OT TEMIIEPaTypBhI.
CBepXIIpoOBOIUMOCTb

60

61

OnexTpuueckuil Tok B Bakyyme. CBoiicTBa
SNEKTPOHHBIX TyYKOB

ITosmynpoBoaHMKH, HX COOCTBEHHAS 1
prMecHas npoBoauMocTs. CBoiicTBa p—N-
nepexoza. [TomynpoBoaHUKOBEIE TPHOOPHI

Bubnmoreka IJOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJIeKTpUYECKU TOK B pacTBOpax 1

62 pacrmiaBax 3JeKTPOJIUTOB. 1 Bbubnmorexa [IOK
DNEeKTPONUTHYECCKAS HCCOLHALIHSL. https://m.edsoo.ru/ff0c82ba
OnexTponu3
OneKTpuIecKui TS)K B razax. ) BuGmiorexa LIOK

63 CaMOCTOSITeNIbHBIN 1 HECAMOCTOATEIbHBIH 1

https://m.edsoo.ru/ffOc84ae
paspsaa. Monnus. [1nazma

o OnekTpuueckue npudops! 1 };(;Tpoﬁcn;a U UX . BiGmiorexa LIOK
npakTHdeckoe npuMeHenue. [Ipasuna

P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKH 0€30MacHOCTH
bubanoreka [JOK
65 0606 i €) 1
COHIAIOIIIHIL YPOI (SCKTPOMHMHAMIIA https://m.edsoo.ru/ff0c88be
Konrponbhas pabora mo teme

66 «Qnekrpoctaruka. [1ocTosHHBII 1 Bubmmorexa [IOK
JNeKTpuYdecKkuii TOK. TOKH B pasmuIHbBIX https://m.edsoo.ru/ff0c8a8a
cpemax»

67 Peseprusblit ypok. KonTponsHast paborta mo 1 Bubmmorexa [IOK
Teme "DiaekTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PeseprHblit ypok. O606maromuit ypok mo 1 bubmmorexa IIOK
temam 10 kiacca https://m.edso0.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 68
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11 KJIACC

KoauuecTBo yacoB

DJIeKTPOHHBIE HU(POBLIE

Ne Jara
. Tema Ypoka KOHTpoﬂb[",]e HpaKT“qecxﬂe e p—— 06pa30BaTe.}ILHLIe
pecypchbl
ITocTosiHHBIE MarHUTHI M UX B3aUMOJIEHCTBHE.
1 MaruutHoe nozie. Bektop MaI‘HI/ITH(;uﬁ Bubmorera LIOK
. https://m.edsoo.ru/ff0c9778
WHAYKIUH. JINHUN MarHUTHOH HHIYKINH
MarHuTHO€ 1oJIe TPOBOJHUKA C TOKOM. OIBIT
2 Opcrena. BSaHMOIl:ﬁCTBHe MIPOBOJIHUKOB C bubmmorexa LIOK
https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTopHnas pabota «M3ydyeHue Bubnuorexa IIOK
MArHUTHOTO TOJISI KATYIIKA C TOKOM) https://m.edsoo.ru/ff0c98fe
JeiicTBHE MAarHUTHOTO TIOJISI Ha TIPOBOIHUK C
4 TokoM. Cuna Amriepa. JlabopaTopHas padora Bubmmorexa [IOK
«HccnenoBanye IeMCTBHS ITOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
elficTBHe MarHUTHOTO TIOJIS Ha JBIXKYIIYIOCS
5 ipmerHy}o yactuuy. Cuia J'IopeHu:. ’ Bubmmorexa LIOK
https://m.edsoo.ru/ff0c9df4
Pabora cuner Jloperna
DnexTpoMarHuTHas MHAyKIus. [loTok
6 BEeKTOpa MarHUTHOW MHIyKIMH. DJ(C
HHAYKIUH. 3aKOH 3JIeKTPOMarHUTHOMN
naaykun Oapanes
7 JlaGoparopnas pabota «MccnenoBanue bubnunoreka [JOK
SIBIICHUS DIICKTPOMATHUTHOM MH/TYKITHID) https://m.edsoo.ru/ff0cal50
WHnykTHBHOCTE. SIBIIeHNE CAaMOMHIYKIHH.
8 OJ1C caMOMHAYKLIMU. DHEPTUSI MAarHUTHOTO Bubmmorexa [IOK
TOJI KaTYIIKH C TOKOM. DJIEKTPOMarHuTHOE https://m.edsoo.ru/ff0ca600
nojue
TexHuueckue ycTpoucTBa U UX IPUMEHEHUE:!
9 TIOCTOSTHHBIE MAarHUTBI, 3JIEKTPOMarHuThI,

QJICKTPOABUTATECIIb, YCKOPUTECIIU
QJIEMCHTAPHBIX 4YaCTHUL, MHAYKIIMOHHAsA I¢Yb



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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O6o06maromuit ypok «MarHUTHOE TIOJIE.

Bubnmoreka IIOK

10 DJIeKTPOMArHUTHAS HHIYKIIHS https://m.edsoo.ru/ffOcab82

1 KontponsHas padora mo reme «MarHuTHOE Bbubmmorexa [IOK
moJte. DIIEKTPOMAarHUTHAS HHTYKITHSD https://m.edsoo.ru/ffOcad58
CB0oOOIHBIE MEXaHMYECKHE KOIEOaHHsL.

12 I'apmonnueckue xoaebdanus. YpaBHeHHE Bubnmoreka [IOK
rapMOHHYECKHX KoJjebanuii. [IpeBparieHue https://m.edsoo.ru/ffOcaf06
SHEPIrUU
JlabopaTopHnas pabota «VccnenoBanne

13 3aBHCHUMOCTH [IEPHO/Ia MaJIBIX KOJIeOaHu!
rpy3a Ha HUTH OT JIMHBI HUTH U MaCChI
rpy3a»

Konebarenpusrii koHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHEIC KOJICOaHUS B HICATEHOM
14 KOJ‘ICT;;.TGHBHOM KOHTYpe. AHaJOTHS MEXKIY Bubamorexa LIOK
https://m.edsoo.ru/ff0ch820
MEXaHUYCCKUMH U 3JICKTPOMATrHUTHBIMHU
KoJIeOaHUAMHU
®opmyna ToMcona. 3aKoH COXpaHEHUS
15 3HE:I;)FI/}III/I B HICaJIbHOM KOJ‘IG6aT§J‘ILHOM Bubmmorexa LIOK
https://m.edsoo.ru/ff0ch9c4
KOHTYpE
[pexacraBneHune o 3aTyXarolIKUX KoJeOaHUsX.

16 BrIHyXIeHHbIC MEXaHUYECKUE KOJICOAHMS. Bubnuoreka IIOK
Pe3onanc. BoinyxaeHHbIe https://m.edsoo.ru/ffOcbb86
AIEKTPOMAarHUTHEIE KOJICOaHUs
ITepemennsbIit Tok. CHHYCOHMIATbHBIH
MIepeMEeHHBIH TOK. MOIITHOCTh IEpEMEHHOTO Bubmmorexa IIOK

17 .

TOKa. AMIUTUTYIHOE U IEHCTBYIOIIIEe https://m.edsoo.ru/ffOcbd34
3HAYCHUE CHJIBI TOKA M HAIIPSHKCHUS

18 Tpancdopmarop. [IponsBoacTBo, epenava u
MOTpeOJICHUE AIEKTPHUUECKOI IHEPTrHU
YCTpOWUCTBO M MPAKTHYECKOE TIPUMECHEHHE

19 3n£1pnqecxorop3}30m<a, reHepI:Topa Bubmmorexa LIOK

. https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKa, JIMHUH 3JIeKTpoIepeaad
20 DKOJIOTHYECKHE PUCKH TIPH ITPOU3BOICTBE



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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anekTposHeprun. KynbTypa ucnonap3oBanns
3JEKTPOIHEPTUU B TOBCETHEBHOM KU3HU

MexaHHYeCKHe BOJHBI, YCIOBHS
pacupoctpanenus. [lepuon. CkopocTb

Bubnmoreka IIOK

21 pacTpoCTpaHEHHs U [UTHHA BOJTHBL https://m.edsoo.ru/ffOcca54
INonepeunsle 1 MPOIOIBHBIE BOTHBI
29 3Byk. CKOpOCTH 3ByKa. ' pOMKOCTH 3BYyKa. Bubmuoreka [IOK
BeicoTa ToHa. Tem06p 3ByKa https://m.edsoo.ru/ffOcccOc
23 DNEeKTpOMarHuTHbIE BOJIHBI, UX CBOMCTBA U Bubmmorexa [IOK
ckopoctb. IlIkana 3eKTpOMarHUTHBIX BOJTH https://m.edsoo.ru/ffOccfe0
24 [TpuHOMTIBI paguoCBsI3H U TEICBHICHNUS.
PazButne cpencts cBsa3u. Paguonokarys
bubanoreka [JOK
25 Kontponpras padora «KonebaHus 1 BOTHBI» https://m.eds0o.ru/ff0ccef8
[IpsmonmHe#HOE pacTipocTpaHEHUE CBETA B
26 O;Hopoz[Hofx'I cpe;;. T(E)qqublﬁ WCTOYHUK bubamorexa [IOK
https://m.edso0.ru/ff0cd350
cBeta. Jlyu cBera
OtpaskeHne cBeTa. 3aKOHBI OTPAKCHHUS CBETA.
27 HZ)Ic)TpoeHI/Ie n300paKeHMI B I'P[)J'IOCKOM Bubmmorexa LIOK
https://m.edsoo.ru/ff0cd4e0
3epKaie
IIpenomnenue ceera. [lonHoe BHyTpeHHEE
28 OTP;)a)KeHI/Ie. IpenenbHbINA yroma n}(l)filoro brbmorexa LIOK
https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET0 OTPaXKEHUsI
JlabopaTopnas pabota «/3mepeHue Bubmmorexa [IOK
29
MOKa3aTessl IPEIOMIICHHS CTEKITa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoenne n3o0paxeHUi B JIMH3E. Bubnmoreka LIOK
dopmyna TOHKOH JMH3BI. Y BEJIMUEHHE JIMH3BI https://m.edsoo.ru/ffOcddle
31 JlaGoparopnas pabota «MccnenoBanue
CBOMCTB M300paXCHUH B TMH3aX)»
Hucnepcus cBera. CII0KHBIH cOcTaB 6eoro
32 ceera. L[ger. JIaboparopnas pabora
«Ha0moieHue aucnepcuu cBeTay
33 Hutepdepenrms ceeta. Juppaxius ceeTa. Bubnmorexa ITOK



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
https://m.edsoo.ru/ff0cdd1e

HudpaxmnmonHas peniéTka

https://m.edsoo.ru/ffOced2?2

HOHepe‘IHOCTL CBCTOBBIX BOJIH. Honapmaum{

Bbubnanoreka [JOK

34 cBeTa https://m.edsoo.ru/ff0cf02e
35 OnTryeckue mpuOOpPHI U yCTPOHCTBA U
YCIIOBHS UX 0E30MACHOTO MPUMCHEHHUS
I'paHuIBl MPUMEHUMOCTH KJIACCHYECKOM
36 MI;xaHIjKH. %OCTyHaTLI CIIeIHAIbHOM TeoOpuH brbmmorexa LIOK
https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBHOCTH
37 OTHOCUTEIHHOCTH OJTHOBPEMEHHOCTH. Bubnuorexa IIOK
3ameyieHrEe BpEMEHH U COKPAIEHHE JUTHHBI https://m.edsoo.ru/ffOcfad2
DHeprus U UMIYJIbC PEAATUBUCTCKOM
38 ‘IaCTIj/ILILI. CB;BLy Macfm C 3HEpTHUCH U brbmorexa LIOK
https://m.edsoo.ru/ffOcfc68
AMITYIbCOM. DHEPTHS TOKOS
Kontponpras padota «Ontrka. OCHOBBI Bubmmorexa [IOK
39 .
CHeLUaTbHON TEOPHH OTHOCHTEILHOCTHY https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. Popmyna [Inanka. DHeprus u bubnuoreka [IOK
HUMITYJTEC (POTOHA https://m.edsoo.ru/ffOcfel6
a1 OTKpEITHE U HeclenoBanue (oTodddekra. Bubmmorexa [IOK
Omeite A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl hoTodaddekxra. YpaBHEeHHE
42 aﬁHLHTegHa Z[Hq:lq)(I)OTOB(I)qI))eKTa. «Kpacnas Bubmmorexa LIOK
https://m.edsoo.ru/ff0d015e
rparuna» Goroddpdexra
43 Hasnenne ceera. Onpitsl 1. H. JIeGenena. bubnunoreka [JOK
XUMHUECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYECKHE YCTPOWCTBA U PAKTUICCKOE
44 npuMeHeHue: GpoToaneMenT, GpoTonaTymk,
coJTHEeYHast OaTapesi, CBETOINO
45 Pemenue 3amau mo teme «JI€MEHTHI bubnmoreka IJOK
KBaHTOBOH ONTHKH https://m.edsoo.ru/ff0d0302
Mogens atoma ToMcoHa. OMBITEI
46 Pe;;pcbopna 10 PaCCEeSTHUIO O-JaCTHII. Bubmorexa LIOK
https://m.edsoo.ru/ff0d091a
[InanerapHas MOJeNb aTOMa
47 Iocrynatsr bopa Bubnmoreka IIOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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https://m.edsoo.ru/ff0d0Oafa

48

49

Wznyuenne u norsomeHne GOTOHOB MpH
MIepexo/ie aTOMa C OHOTO YPOBHS SHEPTUH Ha
Ipyroi. Bunsl ciekTpoB

BonHoBsle cBolicTBa yacTull. BonHsl ae
Bpoiins. KopryckynsapHO-BOIHOBOH Ayanu3M.
CHOHTaHHOE U BBIHYKICHHOE U3IIy4eHUE

Bubnmoreka IIOK
https://m.edsoo.ru/ff0d0Oafa

Bubnmoreka IIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpEITHE PaTHOaKTHBHOCTH. OTIBITHI
Pesepdopna o onpeneneHnio coctaBa
PaloaKTHBHOTO M3Ty4eHHS

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

51

52

53

54

55

CaoiicTBa anbda-, bera-, raMMa-H3ITydIeHHS.
BnusiHMe painoakTHBHOCTH Ha XHUBBIC
OpPraHU3MEI

OTKpbITHE IPOTOHA U HeWTpoHa. M30TOMEIL.
Anbda-pacnan. DIeKTPOHHBIH U
MO3UTPOHHBII Oeta-pacnan. ['amma-
U3ITyYeHHE

DHeprust CBSI3M HYKJIOHOB B siipe. SnepHbie
peaximu. Snepusiil peaktop. IIpoGiemsl,
NIEPCIEKTUBBI, YIKOJIOTUIECKUE ACTIEKTHI
SIIEPHOM DPHEPIETUKHU

DneMeHTapHble yacTUIbl. OTKPBITHE
MO3UTpOHA. MeTo/bI HaOMIOACHNS 1
perucTpanuu 3JIEMEHTAPHBIX YaCTHUII.
Kpyrusiii cton «@yH1aMeHTanbHbIe
B3anuMo/ieiicTBUs. EquHCcTBO (hrzmueckoit
KapTHUHBI MUPay

Bun 3B€3aH0T0 HeOa. Co3Be3aus, spKue
3Bé3)151, IIAHCTHI, UX BUAUMOC IBUXKCHUC.
ConHeuHas cuctema

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

butnuoreka IIOK
https://m.edsoo.ru/ff0d1356

butnuoreka IJOK
https://m.edsoo.ru/ff0d0e38

56

57

Comnnne. ComHedHass akTUBHOCTD. ICTOUHHK
sHepruu CosiHUA U 3BE3N

3BE3/TbI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3bI TVIaBHOM MOCIEI0BATEILHOCTH.



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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https://m.edsoo.ru/ff0d0e38

Buytpennee crpoenue 38€31. COBpeMEHHBIE
NIPE/ICTABIICHUS O MTPOUCXOKACHUH U
sBostory CoJlHIa U 3BE3]

58

Maieunslit [1yts — Hama ["anaxTuka.
IMonoxxenne u aermxenune CorHIa B
lanaktuke. ['anaktuku. YE€pHble ABIPHI B
SApax TalakTHK

59

60

61

Bcenennas. Pazoeranue ranaktuk. Teopus
Bonsoro B3peiBa. PennkroBoe u3mydeHue.
MeraranakTuka

Hepemennsie npo0iaeMbl acTpOHOMUHN
KonrponbHas pabora «D1eMeHTbI
ACTPOHOMMH U acTPOPUZUKI»

62

O6o6maromuii ypok. Ponp ¢pusnkn
aCTPOHOMHH B 3KOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COITUATEHON M ATHICCKOM
cthepax nesTeIbHOCTH YeI0BeKa

63

64

65

O6o6maromuit ypok. Poib u mecto puzuku u

ACTPOHOMHH B COBPEMEHHON Hay4HOI
KapTHHE MHpa

O6o6maromuii ypok. Poib dhusndeckoit
Teopuu B (POPMHUPOBAHUH MIPEACTABICHUIT O
(bu3nYecKoil KapTHHE MUpa

O6o0maromuit ypok. Mecto pusndeckoi
KapTUHBI MUpa B OOILEM PSJy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX HPE/ICTABICHHI O
pUpo/Ie

66

67

68

PesepBHblil ypok. MarHuTHoOe noie.
ONeKTpOMarHuTHasl UHAYKIUS
Pesepsusbiit ypok. Ontuka. OCHOBBI
CIeMaTbHON TEOPHH OTHOCHTEIEHOCTH
Pesepnslit ypok. KBanToBas ¢uzuka.
OJeMEeHTHI aCTPOHOMUH U acTPO(PH3UKH

Bubmmoreka IJOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784
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