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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHMM U TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npenvera «®@u3uka» B 00pa3oBaTeNbHBIX — opraHm3anusx —Poccwiickoit  Denepamnmw,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Copepxanue mporpaMMbl Mo (U3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyudaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKXKe YYUTHIBAET HEOOXOIMMOCTb pealu3alli MEKIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTamMHu. B Hell ompenensroTcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIaHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca GU3UKH HAa 0A30BOM YpOBHE, B TOM UHCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

e cozaepxanue yueOHoro npeamera «dusnukay mo rojaM oOydeHusl.

®du3nka Kak HayKa 0 HauOoJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY 3HAHUN 00 OKpYXKalolleM MHpE.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPa3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJIECHUH, U3ydaeMbIX
XumHel, ounonoruei, ¢usmueckoi reorpaduei u acrpoHomuei. Mcnonp3oBaHue U aKTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJyYeHHMs HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBaMU U JIpyrux. M3yueHnue ¢Gpu3nku BHOCUT OCHOBHOM BKJIAJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa 00y4aroImuxcs, B GOpMHUPOBaHUE YMEHUI
NPUMEHSATh HAyYHbIH METO]I TO3HAHUS MPH BBITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca ¢u3uku JUist ypoBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzanysi IpeAnosiaraeT UCIOIb30BaHUE TYMAHUTApHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTNYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonozusayuu peaau3yercsi MOCPEICTBOM BBEAEHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKAeHHsI MPoOIeM palliOHAILHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (GyHIAMEHTAIBHBIX 3aKOHOB M MPHHIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, JJIS ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTteMHO-TIeATEIbHOCTHBIN MOIX0 B Kypce (U3MKH peau3yeTcs Mpekae BCero 3a Cuér
OpraHHu3aIH IKCIEPUMEHTAIbHON NIEeATENbHOCTH oOyuarouuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrimeneHue B ykazaHHOM mepeyHe JabopaTopHbIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHUSMHU MPOBOJIUTH KOCBEHHBIC H3MEpPEHUS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacU€THBIX 33/1a4 MPUOPUTETOM SIBISIFOTCS 3/1a41 C SIBHO 3aJJaHHON (PU3MUECKOW MOJETIBIO,
MO3BOJIAIOIIME MPUMEHSITh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszelna
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIIOTCSL 3aJaHWs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHHW M TPOIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (PU3UYECKOW MOJCIH JJIsi CUTYallMH MPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0miero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MpPEeJAMETOB €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 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IMPHUHLIUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3nKe KIFOYEBBIX JEMOHCTPALMH ISl WCCIIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHTaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpyZOBaHUE JJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUHM AHAJOTOBBIX W IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

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

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHUIO

HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE IMPEJCTaBICHUH O HAyYHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3ysIbTaTa U3yueHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUEe YMEHUI OOBACHATD SBJICHUS C UCIIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POJIM (GU3MKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTmwkenne 3TUX menel oOecreyrBaeTcsl pelIeHHeM CIEAYIOMMX 3afad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKM 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, STEKTPOJUHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHUEe YMEHUN TNPUMEHATh TEOPETUYECKHE 3HAHUA i1 OOBSICHEHHS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS TNPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIICHHS pPa3IMYHBIX 33Ja4 C SBHO 3a/JlaHHON (u3myeckoit
MOJICJIbIO, 3aJla4, IOAPa3yMEBAIOIIUX CAMOCTOSITEILHOEC CO3/aHue (HHU3MIECKOH
MOJICJIH, aJICKBATHOU YCIIOBUSIM 33]1a4H;

MOHMMaHUe (PU3UYECKMX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOUMCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO IIAHUPOBAHUS M TPOBEICHUS (PU3UUIESCKHIX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanuu  HMHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTUSI YMEHUN MPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKON
e TENIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbII YpOBEHb) Ha YpPOBHE CpPEAHETO OOIIEro 0oOpa3oBaHUs
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
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIh JElaeT BHIOOp MpOBEACHHUS JTa0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UISA YYEHUKA

» ®usuka, 10 xknace/ Mskumes I'.4., byxosues b.b., Corckuit H.H. mox penaxiueit
[TappentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemmenue»

» dusuka, 11 kmace/ Mskumes I'.JI., Byxosues b.b., Yapyrua B.M. non penaxiueit
[TappentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJISA

[Tunos B. ®.

®duznka : 10—11 k1. : moypod. mIaHupoBaHUE: TOcoOre TSl yIUTENe ooreo0pa3oBar.
opranuzanuit/ B. @. [llunos. —M. : [Ipocsemenue, 2013.
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COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIBI TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC H3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTh (CpeAHSIsl CKOPOCTh, MITHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEepEMEILEHUs MaTeprUaibHOW TOUYKU OT BPEMEHHU.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonuuelinoe naBmxeHue. J[[BUkeHHEe MarepualibHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIIO CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JMHEHHas cKopocTb. Ilepumon wu
yacTtoTa oOpauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue yCTpoiicTBa W IPAKTUYECKOE TNPUMEHEHHUE: CIHUJOMETp, JBUKCHHE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETa, MITIOCTPALINS KHHEMATUYECKUX XapaKTEPUCTHK JABUKEHHUSL.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

HampasneHnne ckopocTH npyu ABM>KEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO JIBM>KEHHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBaHnre  COOTHOLIEHUS ~ MEXAY  IMYTAMH, [POWIEHHBIMH  TEJIOM  3a
MIOCJIEIOBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IIPM PaBHOYCKOPEHHOM JIBUKEHUHM C

HayaJbHOW CKOPOCTBIO, PABHOW HYJIIO.
N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.
W3ydeHue ABM>XEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[TpuHuun otHocurenbHOCTH ['anuiies. 1lepsoiit 3akoH HeroTona. MHepLmanbHble cHCTEMBI
oTcuéTa.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MarepuanbHOU ToOUYKU. Tpernii 3akoH HpI0TOHA [UIsl MaTepranbHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunel Tpenus (mokosi, ckojbxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nmokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JIBUKEHUM TENa B KUIAKOCTH WM rase.

[TocTynaTensHOE M BpallaTelIbHOE ABHKEHHE a0COIFOTHO TBEPOTO Tea.

MOMEHT cuibl OTHOCUTENBHO OcCu BpameHus. Ilmedo cunbl. YcinoBus paBHOBecus
TBEPAOTO TEIIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIIHUKY, JIBUKEHUE
VCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U NTAJCHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUSL.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamophule pabomul

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHEeHUs UMITylbca. PeakTuBHOE JBUKEHHE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

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

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KONEp, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



W3ydyeHrne aOGCONMIOTHO HEYNPYroro yiapa € IOMOIIBIO JBYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teja Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHS Ta30B, JKUAKOCTEH M TBEPIBIX Tel M OOBSCHEHHE CBOWCTB
BEILECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl Mosekyn. KonudecTBo BemiecTsa.
[TocrossnHast ABorajpo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETHYECKOH TEOPHH
ueanpHOro rasa. AOCOJIIOTHasg TeMmIeparypa Kak Mepa CpeaHeld KUHETHMYECKOH SHEepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omporiecchl B UicalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | 'paduueckoe nmpeacTaBiIeHne U30MPOLECCOB: U30TEpMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

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

OnbIThl 0 AU PY3UH KUAKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogeinb, HUTFOCTPUPYIOLIAs IPUPOLY JABIECHU ra3a Ha CTEHKHU COCYAA.

OnBITHI, HIUTFOCTPUPYIOLUE YPABHEHUE COCTOSHUS UACAIBHOTO T'a3a, N30IPOLECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Omnpenenenne Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATYpPBI BO31yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3pEeKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
cnocoObl e€ u3meHenus. KoauuecTBo TemaoTel U padota. BHyTpeHHss sHEprsi OAHOATOMHOTO
UJEaIbHOTO ra3a. Buzsl Teronepesayu: TEIUIONPOBOIHOCTL, KOHBEKIU s, U3IIydeHHE. Y IeIbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIIOTHI IIPH TEIUIONIEpeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTs mpoiieccoB B IpUpPOE.

TenioBeie MamuHbL. [IpuHIUIIBL [EeHCTBUS TeTIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
Teru1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. {ukn Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 IEHCTBHS. DKOIOTHYEeCKHE MPOOIeMbl TEIIIOHEPTETHKH.

TexHudyeckue YCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHHUE: JBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tejla MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH M3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOrO BO3/yXa, HarpeBaHwe >(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypsl) Tela Mpu Terionepeaaye.

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

Monenu napoBoi TypOHMHBI, IBUTATENsi BHYTPEHHETO CTOPaHUS, PEaKTUBHOTO ABUTATEIs.

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.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH MMOJIYUCHU A COBPCMCHHBIX MarcpuraioB, B TOM HHUCJIIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOIUHU.

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.

Pa3nen 4. DaekTpoanHaMuKka
Tema 1. Inexkmpocmamuka

OnexTpuzauust Tel. OJEKTpUUYECKHH 3apsna. /JIBa BHIa DJJIEKTPUYECKHUX 3apsloB.
ITpoBOAHMKH, TUAIEKTPUKH U TIOTYIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

BzaumoneiictBue 3apsimoB.  3akoH  Kymona. TodeuHslii  snekTpuyeckuid — 3apsia.
Onektpuueckoe mone. Hanpsok€HHocTh 3nekTpuueckoro mois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX TOJIEN. JIMHNN HANPSKEHHOCTH HJIEKTPUUECKOTO MOJIS.

PabGora cunm oanekrpocratmueckoro mois. [loteHnuman. Pa3HOCTP  NOTEHIMAJIOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM Tosie. JludnekTpuieckasi IpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEKTPOEMKOCTH IIOCKOTO KOHJAEHCATopa. DHEPTHs
3apsKEHHOTO KOHJEHCATOPA.

TexHnueckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKasl 3allUTa, 3a3eMJIEHHE d3JIEKTPONpHOOpPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3auMozeiicTBuEe Ha’IEKTPU30BAHHBIX TEJL.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

ITpOBOAHMKH B 3JIEKTPOCTATHUYECKOM TIOJIE.

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.

ONEKTPUUYECKHII TOK B pPACTBOpax M paciulaBax »3JEKTPOJMUTOB. DIEKTPOIUTHYECKAs
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 CONPOTUBIEHUS IWIMHIPUYECKUX MPOBOJAHUKOB OT JJIMHBI, IUJIOLIAAU
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.

N3MmepeHne  AJIEKTPOABMIKYIIEH CHUJBl  MCTOYHMKA TOKA U €r0  BHYTPEHHErO
CONPOTHUBIICHHUS.



Hab6nronenue anexrpomusa.

Me:xnpeamerHblie CBA3H

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

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

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JMHeWHas ¢QyHKuMs, mnapaboda,
runepoosia, ux rpagKy ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX MPOEKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JBMKEHHUE B JKUBOM mpupoje, nud¢ysus, ocMoc, TenI000MeH
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 TeJ, JKUAKOCTEH M TIa30B, 3JIEKTPUUYECKHE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

leoepaghus: BTaxXHOCTH BO31lyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUH C UCIOIb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIUIHUKYN, HCIOJIb30BAHMWE 3aKOHA COXPAHEHHs HMIIYylbca B TEXHUKE (pakera,
BOJIOMET W JIpyTue), IBUTaTellb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOMIIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUH TOJIYUYEHHsI COBPEMEHHBIX MAaTEepPHUaioB, B TOM YHCIIE
HaHOMAaTepHaJoB, W  HAHOTEXHOJOIWH,  OJEKTpOCTaTHUYEeCKas  3allluTa,  3a3eMJIeHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MNpHUHTEp, 3JIEKTpOHArpeBarTelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

ITocrositHHBIE MarHuTHL. B3auMozaelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoOe moOIe.
Bekrop MarHuTHOM MHAyKUMU. [IprHIMI Cylieprno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHOM
uHAyKuuy. KapTrHa TuHUE MarHUTHON MHAYKLUHU TOJISl IOCTOSIHHBIX MAarHUTOB.

MaruauTtHoe 1oJie MPOBOAHMKA C TOKOM. KapTWHa NWMHMNA WHAYKIMM MarHUTHOTO MOJIS
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHHE 3apsiHKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBieHME DIIEKTPOMAarHUTHOW MHAYKUMU. [lOTOK BekTOpa MarHUTHOM WMHIYKIUH.
DIIEKTPOABMKYIIAsA CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHIyKunu dapanes.

BuxpeBoe ayiekTpuueckoe IMose. ONEKTPOJABMIKYIIas CWia WHAYKIMM B IPOBOJHUKE,
JBHKYILEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTHBHOCTS. SIBICHME CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAS CHJIA CAMOMHTYKIUH.



DHEprusi MarHUTHOTO TOJIS KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHudyeckue yCTpOMCTBA M MPAKTUUECKOE NPUMEHEHHUE: TIOCTOSHHBIE 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 TOJIsE KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pazpnen S. KoneGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojHble MexaHMuYeckue KojeOaHus. ['apmoHuueckue
kosnebanus. Ilepuon, wactora, amrumrtyna U ¢aza konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHuid. IIpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbublif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM  KOHType. AHAJIOTMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UACAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxamoIux KojeOaHUsAX. BbIHYXI€HHbIE MeXaHHUECKUE KOJeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[TepemennbIil Tok. CUHYCOMAAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYIHOE U IeUCTBYIOIIEe 3HAU€HUE CUIIbI TOKA U HANPSKEHUSI.

Tpancdopmarop. I[IpousBoacTBo, mepegaya U NOTpeOIEHUE BSIEKTPUUECKON HHEPIUH.
OKOJIOTUYECKHE PUCKH TpU TPOU3BOJACTBE AEKTpodHepruu. KymnbpTypa wucnonab3oBaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHu4yeckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHA 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM cucTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOaHUIA.

Hab6nronenue pezonanca.



CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumnorpamMmel  (3aBUCUMOCTH  CUJIBI  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 I1eKmpomMacHuUmHbvle 60JIHbl

Mexanudeckure BOJIHBI, ycloBUs pacrpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W juuHA BOJHBEL [lomepeunble W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHMYECKHUX BOJIH.

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

DJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS HM3JyYEHHUs AJIEKTPOMATHUTHBIX BOJH. B3aumuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIkana smeKTpoMarHuTHHIX BOJH. [IprMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHU. Pannonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

TexHUUYecKne YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
YIBTPA3BYKOBAsl JIMATHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TMOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmomieecst Te10 Kak HICTOYHUK 3BYKa.

HabGmonenue oTpaykeHus 1 MpeIoMIICHUS MEXaHUYECKUX BOJH.

Habmronenue natepdepeHny u AuQpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM M YacTOTOM
KoJIeOaHMiA.

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

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 TMPEJIOMIICHHUS CBeTa. AOCOJNIOTHBIM  IOKa3aTesb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPa’KEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJIa TOHKOM JTUH3BL. [locTpoenune n3obpakeHuil B COOMPAIOIINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNS] MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

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

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKA, AU(PPaKIHOHHAS
pemeéTKa, NoJIIpOUI.

Jlemoncmpayuu

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

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TonydyeHue criekTpa ¢ HIOMOLIbIO AU(PAKIIMOHHOMN PEIETKY.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieUAJIBHONH TEOPUHM OTHOCUTEJIBLHOCTH
['paHu1bl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWMKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSL CKOPOCTHM CB€Ta B BaKyyme, [MPUHLUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCUTETHHOCTHh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAIIEHUE JTHHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIB. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3Hepruu (HOTOHA C €ro YaCTOTOW. DHEPrusi U UMITYJIbC
dboToHa.
OtkpeiTue u wuccienoBanne (orodadpdexra. Ombitet A. . CroneroBa. 3aKoHBI
dorosddexra. YpaBHenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.



TexHuuyeckue YCTpONCTBA M MpakTHUYECKOe MNpUMEHEHHe: (OTO3JIeMEeHT, (HOTOJATUHK,
coJTHeYHas 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. Onwitel Pesepdopaa mo paccesauto o -uyactuil. [lnmanerapHas
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 Ayaan3M.

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. OnbITH Pe3epdopaa o onpeneseHuo cocTaBa paguoakKTUBHOTO U3ITYYEHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykimonnas mognens siapa ['eiizenOepra—lBaHeHKo.
3apsn sinpa. MaccoBoe unciio siapa. M30Tomnsl.

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.

Anepuuiii peaktop. TepmosiaepHblii cuHTe3. [IpoGiembl U THEpCHEKTUBBI  AAEPHOMN
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 NMPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIIUX YACTHII.

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

Pa3zgen 8. JiieMeHTHI ACTPOHOMHUM U ACTPOPUZUKH



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

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

Conneynas cucrtema.

Counnie. ConHeyHas akTUBHOCTh. Mcrounuk sHeprum CosiHIIA W 3BE37. 3BE3MBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTPaJIbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpPEMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOItoLMH CoJIHLA U 3BE3/. DTallbl )KU3HU 3BE3 .

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

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa0606ma. PazOeranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHSI HeOeCHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3HS
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 (U3MKM U 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 MPEACTABIECHUHN O IPUPOJIE.

Me:xnpeameTHbie CBS3U

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

Meoicnpeomemnuvle nonsimusl, CBSI3aHHbIE C W3YYEHHMEM METOJOB HAyYHOTO MO3HAHUS:
sBIIEHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uveckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MpU3HAKU TI0JI00US TPEYTOIHLHUKOB, ONPEIEICHNE TUIOIIA U TUIOCKUX QUryp U 00bEMa Tel.

buonocus: snextpuueckue SBICHUS B KUBOW HpHUpoOJE, KojieOaTelnbHbIE JBHKEHUS 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 3eMHOI
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHAXA DJIEKTPOIEpead, T€HEPATOp MEPEMEHHOTO TOKA, dJIEKTPOJABUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYUTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJIbTaThl OCBOCHMs yueOHOro mnpeamera «DHU3MKa» JODKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHON BHYTpEHHEH
NO3MIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIWid, IMO3UTHBHBIX BHYTPEHHHX
yOeXKIIEHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIECTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3alid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBHOM eI TeIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCHUTAHUS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MIMK  OOydYalOMIerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

IOPUHATHE TPAAULMOHHBIX OOILIEUEIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATHYECKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEpECaX T'Pa)KTaHCKOTO OOIIECTBA,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa3oBaTeIbHON OpraHu3alty;

yYMEHHUE B3aUMOJICHCTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMM B COOTBETCTBHHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTapPHOH M BOJIOHTEPCKOH JIEATEITFHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUNMCKOM IpaX1aHCKOW UAEHTUYHOCTH, IATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTh OIICHWBATh CHTYAIMIO M TIPUHUMATh OCO3HAHHBIE PEUICHHUS, OPUCHTUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMEBI M IIEHHOCTH, B TOM YHCIIE B ISATEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pPA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOD Oymaymien
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JAacTH (PU3UKU Ha
MPOTSKEHUU BCEU KU3HU,



6) IKOIOrHYeCKOr0 BOCTIUTAHMSA:

c(OPMHPOBAHHOCTh HKOJIOTHYECKOW KYIbTYphl, OCO3HaHME TIJ00AJBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUITAHUPOBAaHUE W OCYIIECTBICHHE JEHCTBUII B OKpYXKaIOLIEH Cpeae Ha OCHOBE 3HAHUS
1eIel yCTOHYMBOTO pa3BUTHS YEIOBCUECTBA;

pacuIiMpeHre OmbITa JEeATEIbHOCTH SKOJIOIMYECKOM HAalpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUMN 10 (pHu3mMKe;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

C(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIECCE U3YUEHUST (PU3UKU
OCYIIECTBIISATH MPOSKTHYIO U HCCIEA0BATEIbCKYIO JEITEIbHOCTh HHANBHUYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

ITo3naBaTebHBIE YHHBepPCcAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBble loruueckue AeiicTBUs:

CaMOCTOATENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh IpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OIIPEAEIATh LENU AESATEIbHOCTH, 331aBaTh apaMeTpbl U KPUTEPUU UX JTIOCTHIKEHUS;

BBISIBJISATh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B paCCMaTPUBAEMbIX (PU3UUYECKUX SIBICHUSX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOJIEMBbl ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUaIbHBIX
U HEMaTepUaAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEINSIM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJIMHUPOBAaTh W BBIIOJHATH pPAaOOTy B YCIOBUSAX pPEAJbHOrO, BHUPTYaJbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEILIEHUH )KU3HEHHBIX TPOOJIEM.

ba3oBble uccienoBarebckme 1eiCTBUSA:

BJIaJI€Th HAyYHOH TEPMMHOJIOTHEH, KIIOUEBBIMU MOHATHSAMHM U MeTOJaMM (U3NYECKOMH
HaYKU;

BJIa/IETh HaBBIKAMHU Y4Y€OHO-HCCIIEIOBATEIbCKON M MPOEKTHON AESITEIbHOCTH B 00JacTu
¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY METO/OB pELIeHMs 3a1au
(bu3nUecKoro conepkaHus, IPUMEHEHHUIO Pa3JInYHbIX METOI0B MO3HAHMS,

BIA/IETh BHUJAMHU JIEATEIBHOCTH IO TOJYYEHUI0 HOBOIO 3HAHUS, €ro HMHTEpIpeTalui,
npeoOpa3oBaHNI0 M NPUMEHEHUI0 B PA3IMUHBIX YYEOHBIX CHUTyallUsX, B TOM 4HCIE MpPHU
CO31aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH NPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady, BbIABUIATH
TUIOTE3y €€ pelIeHMs, HAXOIUTh apryMEHThl MJs JO0Ka3aTeJbCTBA CBOMX YTBEPXKACHUH,
3aJjaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYEHHbIE B XOJ€ pEUIeHHs 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (pOopMyIHpOBaTH COOCTBEHHBIC 33J]aud B 0Opa30BATENbHOH IEATENBHOCTH, B
TOM YHCIIE IPU U3YYEHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh MIEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH;



YMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTei;

BBIZIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUIrnHAJIbHBIC ITOAXOAbI U PCIHICHUA,

CTaBUThb HpO6JICMBI U 3a7la4u, JOIYyCKAarIHEC AJIbTCPHATUBHBIC PCIICHU .

PatGora ¢ undopmanmeii:

BJIQ/IETh HABBIKAMU MOJy4YeHHUS MH(MOpPMALUU (PU3NYECKOTO COJIEP’KaHUsI U3 HCTOUHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYHIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEpHpeTanrio HHPOPMALIUU PAa3TMYHBIX BUIOB U (OPM IMPE/ICTABICHHS;

OLICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIONIb30BaTh CpeACTBa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPraHU3allMOHHBIX 3aJaqy C CO6JIIOI[CHI/IGM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MIaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

Co3laBaTh TEKCTHl (U3NYECKOTO COAEpKAHMS B pasNuYHbIX (opmarax ¢ y4€ToMm
Ha3HAueHUS WHPOPMALMKU W [EJIEBOM ayIWTOpWUH, BBIOMpaAs ONTUMAIBHYIO (OpMY
MMpEaACTaBJICHUA U BU3yaJIU3alluu.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

OCYILIECTBIIATh OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(PIUKTHBIX CUTYAIMH U CMATYATh KOH(DIIMKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAaHUEM SI3BIKOBBIX
CPEICTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM U MHAUBUAYAJIbHON pabOTHI;

BbIOMpaTh TEMATUKy U METOJbl COBMECTHBIX NEHCTBHI C yuyéTOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEHN Ka)KIOr'0 4JI€Ha KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEATECIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JNIEUCTBUA MO €€ NOCTUKEHHIO: COCTAaBIAThH IUIAH ACHCTBUH, pPaCHpelesiaTh POJU C YU4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3ylbTaThl COBMECTHOI pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAXKJOr0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEAEHUE B PA3IUYHBIX CHUTyalUsdX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1€ CTBUS
Camoopranuzanus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENBHYIO NEATENBHOCTh B o0JacTu (pU3MKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U ()OPMYITHPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOATENIbHO COCTABJIATh IUIAaH PEUICHUS] PACUETHBIX M KAYECTBEHHBIX 3ajlad, IUIaH
BBITIOJTHEHHSI TMPAKTUYeCKO paboThl ¢ Y4ETOM UMEIONIMXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JlaBaTh OIIEHKY HOBBIM CUTYallUsIM;
pacCIIMpSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIM;
JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peLIeHHUE;
OIICHUBATH MPUOOPETEHHBIN OIIBIT;



croco0cTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO JSPYIUIHMH B 00JIacTH  (PU3HKH,

MOCTOSIHHO ITOBBIIIATh CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPO.Ib, SMOIIHOHAIbHBIH HHTE/IEKT:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIQ/ICTh HaBBIKAMH TO3HABATEIBHON pe(ICKCUN KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUN
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluu, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 10 UX CHIXKEHHIO;

MPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATIU3E PE3YIbTATOB JIEATEIIbHOCTH;

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

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

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mporecce AOCTHKEHMS TIMYHOCTHBIX PE3yJIbTaTOB OCBOSHHSI IPOTPaMMBbI IO (DU3HKE IS
YPOBHSI CpEIHEro 0o0mero oopa3oBaHusi y 0OydYaIONIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
UHTEJJIEKT, MPEANoaraoiuil chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOperyJIUpOBaHUs, BKJIFOYAIOLIETO CaMOKOHTpOJIb, yMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
W3MEHEHUSM U MPOSBISATh THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHMBAlMM, BKJIIOYAIOIIEH CTPEMIIEHHWE K JOCTHIKEHHUIO LENIW U YCIexy,
ONTUMM3M, UHULIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOMS U3 CBOUX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSHUE IPYTHX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M COMEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTHMU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTth KOH(INKTHL.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny oOyuenust B 10 Kiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0YUaIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEPAX poJib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAay4yHOW KapTHHBI MHUpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH M TEXHOJOTMH, B IPAKTHYECKON
JESATEIILHOCTH JIIOIEH;

YUUTHIBaTh TPAHUIBl NPUMEHEHHUS H3YYEHHBIX (PHU3NYECKUX MOJeNiei: MaTepHuaabHas
TOYKa, MHEpLUaJIbHas cHUcTeMa OTCuéTa, aOCOJIOTHO TBEPIOE TEJIO, WACANBHBIN Ta3, MOJAEIH
CTPOEHMS Ta30B, )XKMAKOCTEH M TBEPABIX TE€J, TOUECUHBIH AIEKTPUUYECKUI 3aps]l NIPHU PEIICHUU
du3nUeckux 3anay;

pacro3HaBaTh (pU3MUecKHe sBIEHUS (Mpolecchl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUH CTPOEHHUsS BeUlecTBa M 3JIEKTPOJUHAMHKU:
pPaBHOMEpPHOE W PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE MIBIM)KEHHE, CBOOOJHOE NaJeHue Tel,
JBIDKEHUE 110 OKPYXHOCTH, WHEpLUs, B3auMojaeucTBue Tei, anddysus, OpoyHOBCKoOe
JBUKEHHE, CTPOCHHE XKUAKOCTeH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHuU
(oxJaxJeHUN), TEIJIOBOE paBHOBECHUE, UCIIAPEHHE, KOHJCHCAIUs, [UIaBJICHHEe, KPUCTAIIN3alHs,
KHUIIEHUE, BJIAKHOCTH BO3/lyXa, IOBBIIIEHUE JAaBJICHUs ra3a IPHU €ro HarpeBaHUU B 3aKPHITOM



COCyZ€, CBA3b MEKIY IapaMeTpaMH COCTOSHMs ra3a B H30IPOLECCAX, JJIEKTPU3aLus Tell,
B3aMMO/ICHICTBUE 3apsAI0B;

OIKCBHIBATh MEXAaHUYECKOE JIBUKECHUE, HCIOJIb3YS (PU3NUYECKHE BEIMYMHBI: KOOpIMHATA,
IIyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHjla, UMILYJIbC Tela, KHHETHYECKas
SHEprus, NOTEHLMAJIbHAs SHEprus, MexaHudyeckas paboTa, MeXaHWYecKas MOIIHOCTb; IpHU
ONMHCAaHUM TPABWJIBHO TPAKTOBaTh (U3MYECKHHA CMBICT HCIOJIB3YEMBIX BEIUYMH, UX
0003HAUEHHSI ¥ €JMHUIIBI, HAXOJUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PH3HUECKYIO BEIUYHHY
C IPYTUMU BEJIMYUHAMU;

ONMCHIBATh M3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBICHUS, HCIOJIB3Ys
¢u3nueckue BEIWYMHBL: JIABJICHUE Tasza, TEMIIEpaTypa, CpenHss KUHETHYECKas OSHEprus
XAOTUYECKOT0 JIBUKEHUS MOJIEKYJ, CPEJHEKBaApaTU4yHas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsS 3HEprus, padora rasa, KodQpQGUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOIO
JIBUTATENISA; IPU ONUCAHUM MTPABUIIBHO TPAKTOBAaTh (DU3MUYECKHM CMBICI MCIIOJIb3YEMbIX BEJIUUUH,
uX OOO3HAYCHHMS W EIMHHIBI, HAXOTUTHh (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NIECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

ONMCHIBATh M3YYCHHBIC JJIEKTPUUECKHE CBOMCTBA BEIECTBA M IEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONb3ys (PU3NUECKUE BETUUMHBL AJIEKTPUUYECKUM 3apsi, 3JIEKTpUUYECKOoe IMoJe,
HanpspKEHHOCTh  TIOJIS, MOTEHLMAJ, PAa3sHOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OO0O3HAUCHHUS W CIHHUIIBL
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (DU3MUECKYIO BEIMYUHY C JPYTUMU BEJIUUYUHAMUY;

aHAJIM3UpPOBaTh (PU3MUYECKHE MPOLECChl U SIBIEHUS, UCHOJb3Ys (DU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3akonsr HbroTOHa, 3aK0oH coxpaHeHuUs
MEXaHUYECKOHM dHEPruu, 3aKOH COXPAHEHUsI UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHOIIPaBUSI MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, T'Aa30BbIE 3aKOHBI, CBSA3b CPENHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIrepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOT0 3apsna, 3akoH KylloHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BhIpaKEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI ISHCTBUS MAIINH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3auyaTh yCIOBHS X O€30MaCHOTO HCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM M IPOLECCOB C
UCTOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, 0pu 3ToM  (HOpMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaThb YCTaHOBKY M3
IPEJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTH OMBIT U (OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISAITh MpSAMbIE U KOCBEHHBbIE H3MEpPEeHMs] (U3MUECKUX BEJIWYMH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO M3MEPEHUsT M HCHOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MIOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIY (QU3NYECKUMHU BEIMYMHAMU C HCIIOJIb30BAHUEM
OpSIMBIX M3MEPEHMH, MpPH 3TOM KOHCTPYHpPOBaTh YCTAHOBKY, (UKCHPOBATh PpE3YNIbTaThI
MOJYYeHHOM 3aBUCUMOCTU (PU3MYECKHX BEJIWYHMH B BHJIE TaONMIl U IpadUKOB, JI€IaTh BHIBOIBI
10 pe3yJbTaTaM MCCIIEN0BaHNUS;

coOnrofarh mpaBuia 0O€30MacHOr0 TpyAa IMPU NPOBEACHUM HCCIEOBAaHUN B paMKax
y4eOHOrO0 SKCIIEpUMEHTA, Y4eOHO-UCCIENOBATENIbCKOM M TMPOEKTHOW JESATeNbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTENIBbHBIX YCTPOMCTB U 1aOOPaTOPHOI0 000PYA0BaHUS;

pewmiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckol MOJENbI0, HCIOJIb3Ys
(u3nyeckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4M BIOMpPATh (PU3HUECKYIO



MOJieJIb, BBIACNATH (U3NYECKUE BEIMYMHBI U (QOpPMYJbl, HEOOXoIWMble s e€ peleHus,

MIPOBOAMTH PACUEThI U OLICHUBATH PEATbHOCTh MOIYYEHHOTO 3HAYCHUS (PU3NYECKO BETHUNHBI,
pemath KayecTBEHHBIC 33/a4YM: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUMBYIO LIETIOUKY

paccyXJIeHUl ¢ OMOpOi Ha U3yUCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHMUS;

UCIONIB30BAaTh NPU PELICHUH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(OPMAalOHHbIE
TEXHOJIOTUHM JUI TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAMU U TPEACTABICHUS Y4eOHOH H
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, TOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIyYaeMyro HH(OpMaLINIO;

PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MHUPA, B PAa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCTOJIb30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHrs 6€30MacHOCTH MpU 0OpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, IS
COXpaHEHHUS 3I0POBbS U COOIOICHUS HOPM HKOJIOTUYECKOTO MOBEJICHHS B OKPYKAIOIIEH cpere;

paboTatk B TpyIIIe C BHITOTHEHUEM PAa3TUYHBIX COIUALHBIX POJIEH, MIIaHUPOBATh paboTy
TPYIIIbI, PalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATENIHOCTH B
HECTaHJIAPTHBIX CUTYAlIUSIX, aIeKBAaTHO OLICHMBATh BKJIAJ Ka)JOr0 U3 yYaCTHUKOB TPYIIIHI B
pelieHne paccMaTpUuBaeMOi IPOOIEMBI.

K xonuy oOyuenus B 11 kJacce npeamMeTHble pe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEpaxX posib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAyYHOW KapTHUHBI MHpA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U TEXHOJOTUH, B MPAKTHUYECKOH
NeSITeTLHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VUUTHIBATh TPAHUIBI TIPUMCHEHUS W3YYCHHBIX (U3WUECKUX MOJCICH: TOYCUHBIN
DIIEKTPUYECKUI 3apsi, Jyd CBEeTa, TOUCYHBIH HCTOYHUK CBETa, sifepHas MOJENh aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O SI7Jpa MPH pelieHnr GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MIPOILECCh) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJANMOCTH, TEIIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE JEHCTBUS TOKa, B3aMMOJCHCTBHE MArHUTOB, JJIEKTPOMArHUTHAas
WHAYKINS, JCWCTBUE MArHUTHOTO TOJIA Ha MPOBOAHMK C TOKOM U JBWXKYIIUICS 3aps,
AJIEKTPOMAarHuTHbIE KOJIeOaHUs U BOJIHBIL, IPSIMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npejromiieHue, wuHTepdepeHuus, audpakiuus ¢ TONSAPHU3ALUs CBETa, AHUCIEPCHS CBETa,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeToBOE NaBleHNE, BOZHUKHOBEHUE TUHEHUATOro
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U HCKYCCTBEHHAs! PaliOAKTUBHOCTb;

OIMCHIBATh HM3YYECHHBIC CBOMCTBA BEIIECTBA (DIEKTPUYECKHE, MATHUTHBIC, ONTHYECKHE,
AIIEKTPHUYECKYIO TPOBOAMMOCTD Pa3IMYHBIX CPE) M AIIEKTPOMArHUTHBIE SBICHUS (IIPOIECCHI),
UCTIONB3Yysl (U3UYECKHE BEIUYMHBL: DJIEKTPUUYECKHH 3apsil, cuja TOKa, DIEKTPUYECKOe
HaIpsHKeHUE, 3JIEKTPUUECKOE COTPOTUBIICHUE, Pa3HOCTh TIOTEHIIMAIOB, 3JEKTPOIBUKYIIAs CUia,
paboTa TOKa, WHIYKIHMS MarHUTHOTO IO, cwia Ammepa, cwia JlopeHIa, WHIYKTHUBHOCTH
KaTyIIKH, SHEPTHs AJIEKTPHUYECKOTO0 M MAarHUTHOTO TIOJEW, TMEepPHOJA W 4YacToTa KoyeOaHWi B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U CHUjia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHWE WM ONTHYECKAas CHUila JMH3bI, NPU OMUCAHUHM MPABUILHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIONB3YEMBIX BEIHYHH, WX OO0O3HAUCHWS W EIHHUIIBI,
yKa3bIBaTh ()OPMYITBI, CBS3BIBAIONINE JAHHYIO (DU3HUYECKYIO BEIMYNHY C APYTUMH BEJTHUNHAMU;

OMHCHIBATh M3yYCHHBIE KBAHTOBBIC SIBJICHHS U TIPOIECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJH, JIJIMHA BOJHBI M YacTOTa CBETa, DHEPTUS U
UMIyasC (OTOHA, MEpPUOJ ToJypacmajna, SHEPrus CBSI3U AaTOMHBIX SJA€p, MPU ONHUCAHUU



IPaBUIbHO TPAaKTOBaThb (PU3UYECKUN CMBICI MCIOJIB3YEMbIX BEJIWYMH, HUX OOO3HAYEHHS H
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TAHHYIO (PU3UYECKYIO BEIMUYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PU3UUECKON BEITUYHHBI;

aHAJIU3UPOBaTh (PU3MUYECKHE MPOLECCHl U SBIEHUS, UCHOJB3Ys (DU3MUECKHE 3aKOHBI U
OPUHLIMINBL 3akoH OMa, 3aKOHBI IIOCIEAOBATENBHOIO M IAPAJUIENBHOIO COCIMHEHUS
IIPOBOJHUKOB, 3akOH JDKoyis—JIeHna, 3aKOH JJIEKTPOMAarHUTHOM  MHIYKLMWH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHeHMe OMHHIITeHHa Uil (QoTod(d¢erra, 3aKOH COXPAHEHUS DHHEPIuH, 3aKOH
COXPaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs DJIEKTPUYECKOTrO 3apsia, 3aKOH COXPaHEHUS
MaccoBOI'0 4Mciia, MOCTyJlaThl bopa, 3aKOH paJuMOaKTUBHOIO pacmnajna, IpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE U YCIOBHS (TPaHMULIBL,
00J1aCTH) TPUMEHUMOCTH;

OIpPEACIIATh HAIPAaBJICHUE BEKTOPA MHAYKLIUU MArHUTHOTO IOJSA IIPOBOJAHMKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTh U OIMCHIBATH N300pakKeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajOM, TOHKOM JIMH30M;

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIIEAOBAHUIO (PU3MUECKUX SBJICHUH M NPOLECCOB C
UCIOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpEeHUH: Impu 3ToM  (OpMYIHPOBATH
npobnemy/3agady W TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BBIBOKI;

OCYILECTBIIATh MpPSIMbIE W KOCBEHHBbIE M3MEpPEHHs (U3UUYECKUX BEIMYHMH, NPU ITOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO M3MEPEHUs M HCIOJb30BATHh HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUI:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATH Pe3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTHU
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
UCCJIEJIOBAHUS,

coOnrofarh mnpaBuia O€30IaCHOrO TpyAa IMPU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEI0BAaTENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOr0 000PYAOBaHUS;

pemath pacu€THblE 3aJayd C SIBHO 33JaHHOM (U3MYECKON MOJENblo, HCIONb3ys
¢bu3nyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BHIOMpATh (PU3UUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUecKoi BEIMUHHBI,

pemaTth KayecTBEHHBbIE 3aJauM: BBICTPAMBATH JIOTMYECKH HEMPOTUBOPEUUBYIO ILIETIOUKY
PacCyXXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKHUE SBIICHNUS,

UCMOJIBb30BaTh MPH PEUIeHWH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUHM Ul TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIIPETALMM U TpeICTaBlIeHHUs yuyeOHOH u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIINIo;

OOBSICHATH MIPUHIUIIBI IEHCTBHSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBHA UX 0€30M1acCHOT0 MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUSA N0 (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrieyeHns 6€30MACHOCTH MPHU OOpAIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXPaHEHMsI 3/I0pOBbsI U COOJIIOJICHHUS HOPM SKOJIOTMYECKOT0 MOBEICHUS B OKpYXKAIoIEel cpele;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYNIbI, palMOHAIBHO paclpeneniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLIEHMBATh BKJIaJ Ka)KIOI'O M3 YYaCTHUKOB I'PYIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KosuuectBo yacoB DJIeKTPOHHBIE ®opma peanusanun
No /n HanmenoBaHme pa3aesioB H TeM K (uudposbie) BOCIIUTATEIHLHOTO
B MPOrpaMMblI Bcero OHTPOJILHbIC Tpaxruyeckue o0pa3oBaTe/IbH MOTEHINAJIA TEMbI
padoTHhI padoThI bIe pecypebl
Paznea 1. ®PUBUKA U METOJbI HAYYHOI'O ITIO3HAHUSA Hcnons3oBanue
Bubanorexa BOCIHTATE/LHBIX
11 ®du3nKa U METO/bl HAYYHOTO 2 I[MOK BO3MOXKHOCTEH CONCPKAHUA
' HO3HAHUS https://m.edsoo.r | TEMBI depe3 noxoop
u/7fA1bf72 COOTBETCTBYIOIINX 337124
Hroro o pazaeny 2 JUIA PEILICHHUA.
Pasznean 2. MEXAHUKA BxiroueHne B ypok UTPOBBIX
bubanoreka NpoLeAyp And INOANCPKAHHUA
21 K . 1HIOK MOTHBALUH 00YJAIOIINXCS K
' HHeMatTHia https:/m.edsoo.r ~ TOTYHEHHIO 3HAHMH.
W7i41b172 [Ipumenenne Ha ypoxe
51406£H0T3Ka HWHTEPAKTHBHBIX (hOpM
292 Jlunamuka 7 i : paboTHI ¢ 00yJAOIIUMUCS:
https://m.eds00.I' | yprennexryanbHbIx Hrp,
u/7fA1bf72 CTUMYJIMPYIOLIMX
bubnnoreka MMO3HABATENbHYIO
2.3 3aKOHBI COXpaHEHUSI B MEXaHUKE 6 1 Ihlt?fg Jim.edsoo.r MOTHBAIHIO 00y JIOMIHMXCA.
—?‘ - - ~
u/7f41bf72 IIpumenenue rpynnoBou
6 6
Vtoro o paszeny 18 paboThI MK PabOTHI B
napax, KOTopble yuyar
Paznea 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJANHAMUKA 0GYHAIOIIMXCS KOMaH/IHOM
bubnnoreka paboTe u B3aUMOICHUCTBHUIO C
OCHOBBI MOJICKYJISIPHO-KMHETHYECKON [HOK JPYTUMH 00y4arOIMIUMUCS
3.1 TEeopHUn 9 1 https://m.edsoo.r
u/7f41bf72 NpUBJICYEHHE BHUMAHUS
6
Bbubmmoreka POYHAIOMIXER K
2 . 1IOK LIEHHOCTHOMY aCIIEKTY
. OCHOBBI TEPMOTTHAMUKHA 1 M3y4aeMbIX Ha ypOKax
NUps://m.edsoo.r o
E;; fj:/L/k;I];l762d800 r ABJICHUI, OPraHH3aIMIo
paboTHI C MOTyyaeMon Ha
33 ArperaTHble COCTOSHHS BELIECCTBA. 5 BHO6£H0T8K3 ypoke nHpopmaruei
: Dasosie nepexoE IhjétpS'//m edsoor usHaecKoro coaepxkanus,
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Hroro no paszeny

24

u/7f41bf72

BKJIIOYast ”H(popManuio o
COBPEMEHHBIX JOCTHKEHHSX

Paznea 4. DJJIEKTPOANHAMHUKA

(bU3UKY; aHAIN3 U

41 DneKkTpocTaTuKa

ITocTOSIHHBIN 3NIEKTPUYECKUIN TOK.

4.2
Toxu B pa3nIuuHBIX cperax

HWroro o pazaeny
PesepBHOE Bpemst

10

12

22

bubnnorexa
LHOK
https://m.edsoo.r
u/7f41bf72
bubnnorexa
LHOK

https://m.edsoo.r
u/7f41bf72

KPUTHYECKOE OLICHUBaHHE
uHpOpMALNY;

NPUMEHEHHE Ha yPOKe
WHTEPaKTHBHEIX (GOpPM
paboTHI ¢ 00yJArOIIUMHUCS:
MHTEJUICKTYaJIbHBIX UTD,
CTUMYJIHPYIOLIHNX
M03HABATENHHYI0O MOTHBALIUIO
00yUaroIuxCs;
JIMIaKTUYECKOTO TearTpa, Iie
TMOJYYCHHBIC Ha YPOKE

OBIIEE KOJIMYECTBO YACOB I1O
[MPOIr'PAMME

68

3HAHMS OOBITPHIBAIOTCS B
TeaTpaJbHBIX OCTAHOBKAX;
IpyNIOBOM pabOThI HIIH
paboTHI B ITapax, KOTOpPbIE
ydaT 00yJaromuxcs
KOMaH/HOH paboTe n
B3aUMO/ICHCTBHIO C IPYTUMH
00yJarOIIMUCS;
WHHUIMUPOBAHUE U
MOJJIEPIKKY
HCCIIEI0BATENIbCKON
JIESITeTBHOCTH 00yJaroInuXCs
B paMKax peaju3alud UMU
WHIIUBHIYAJIbHBIX U
IPYIIIOBBIX
HCCIe0BATEIbCKUX
MIPOEKTOB, YTO JAeT
00ydJaromuMcst BO3SMOKHOCTh
pruoOpecTH HaBBIK
CaMOCTOSTEIILHOTO PEIICHHS
poOJIeMBI, Pa3BUBACT
yMeHus1 HaboaaTh
MPUPOJHBIC SBJICHHUS,
BBITIOJIHATH OTIBITHI U
9KCTIEPUMEHTAJIbHbIC
HCCIICTOBAHUS C
UCIIOJIb30BAaHUEM



https://m.edsoo.ru/7f41bf72
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N3MEPHUTENBHBIX IIPHOOPOB,
(bopMupyeT HaBBIK
reHepUPOBaHUS U
odopmiteHHs1 COOCTBEHHBIX
ujei, HaBbIK MyOIMYHOTO
BBICTYIUICHHS TIEpe]
aynuTopuen,
apryMEHTHPOBAHHUS U
OTCTaNBaHHUS CBOEH TOUKH
3pEHUs;

3HaKOMCTBO co0 cepamu
npogeCCHOHATBHOM
JIeSITEIbHOCTH, CBSI3aHHBIMU C
(M3HKOIL, 1 COBPEMEHHBIMH
TEXHOJIOTUSIMHY,
OCHOBaHHBIMH Ha
JOCTHXKEHUSIX (pU3nIecKon
HayKH, 4TO CIIOCOOCTBYET
Pa3BHUTHIO MIPEACTABICHUH O
BO3MOJKHBIX cepax Oymymiei
npodeccrnoHaIEHOMH
JIeSITEIIbHOCTH, CBSI3aHHOM C
(bU3HKOI1, TOATOTOBKA K
JanbHeeMy o0y4eHnIo B
9TOM HalpaBJIeHUH U
OCO3HAaHHOMY BBIOODY
00yJaroImuUMHUCs Oy yIiei
npodeccuu;

YCTaHOBJICHHE
JIOBEPUTEIIBHBIX OTHOIICHUS
MEXIY YUUTEIEM H
YUCHHUKAMH,
CIOCOOCTBYIOIINX
MO3UTHBHOMY BOCIIPHUSITHIO
yJamuMucs TpeOOBaHHN 1
pocs0 ydauTens,
AKTHBH3AIMN HX
[103HABaTEIbHON
JIeSITEeIbHOCTH M aKTUBHOCTH;
o0y k/IeHne 00yJaromuxcs K
COOJTIO/ICHHIO HA YpOKe




OOIIENPUHATHIX HOPM
MOBE/ICHHUS, TIPaBMJI OOIICHHS
CO CTapIIMMU (YUUTEIAMH) U
CBEpCTHUKAMHU
(IIKOJBHUKAMN);
HCTIONIb30BaHHE
BOCITUTATEIbHBIX
BO3MOXHOCTEHN coaepxKaHus
y9e0HOTO TpenMeTa yepes
JIEMOHCTPAIIHIO
00yJaromuMcs IPIMEPOB
OTBCTCTBCHHOT'O,
IPaKAaHCKOTO MTOBEACHMUS,
MIPOSIBICHUS YEIIOBEKOIIO0US
1 100pOCEePICUYHOCTH;
opraHuzaiyo medcraa
MOTHUBUPOBAHHBIX U
SPYIMPOBAHHBIX YUAITHXCS
HaJl UX HEYCIIEBAIOIUMHU
OJTHOKJIACCHUKaMH;




11 KJIACC

KoJsmm4ecTBo yacoB DJIEKTPOHHBIE
Ne HaunmeHoBaHue pa3aeioB H TeM (nudposrie)
n/n MPOrpaMMblI Bcero Konrpoakusie Ipaxruyeckue o0pa3oBaTe/bHBIE
padoThI padoTHhI pecype
Paznea 1. DJJIEKTPOANHAMHUKA
11 MarsuTHOE 1oJie. DIeKTPOMarHUTHAS 11 1 3 Bbubmmorexa [IOK
HHIYKIIAS https://m.edsoo.ru/7f41c97c
Hroro mo paznmery 11
Pazgen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHuuyecKkue U 3JEKTPOMarHUTHBIE 9 1 Bubmmorexa [IOK
KoneOaHus https://m.edso00.ru/7f41c97c
2.2 MexaHI4YeCKUE U TIEKTPOMATHAUTHBIC BOJHEI 5 1 ﬁggg%ﬁiﬁi;’})or{fﬂ f41c97c
23 Ok 10 3 g edso0nWTTA1697C
Htoro mo pazneny 24

Paznen

3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI clIeIUAIBHON TEOPUH 4 1 Bubnmoreka IIOK
' OTHOCHUTENILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pa3zgen 4. KBAHTOBAS ®U3UKA
. Bubnnoreka IIOK
4.1 DeMeHTBI KBAHTOBOM OIITHKH 6 https://m.edsoo.ru/7f41c97¢
butnuoreka IJOK
42 Crpoenue aToma 4 https://m.edsoo.ru/7f41c97¢c
butnuoreka IJOK
4.3 ATomOe 57p0 5 https://m.edsoo.ru/7f41c97¢c
Hroro mo pazmery 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHN

Bbutnuoreka IJOK
51 DJeMeHThI ACTPOHOMUH U aCTPO(PU3UKU 7 1 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pazgen 6. OBOBIAIOIIEE IOBTOPEHHUE
6.1 O6o006maroiee MOBTOPEHUE 4 buGnuorexa IIOK

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

10 KJIIACC
N KoauuyecTBo yacoB Jata DyeKTpoHHbIe HUGPOBHIE
wn Tema ypoka Beero KonTpoabHbie IIpakTnuyeckue W3yHeHus o0pa3oBaTe/IbHbIE
padoTsI pa6oThI pecypcsbl
1 Omsnka — Hayka o npupozae. Haydrsie 1 Bubmmorexa IIOK
METOJIbI TIO3HAHHS OKPYKAFOIIETO MUPa 05.09.2023 | https://m.edsoo.ru/ff0c32e2
Pons u MecTo ¢pu3uku B popMupoBaHUH Bubmiorexa [[OK
2 COBPEMEHHOIH HAY'HOH KAPTHHEI Mi1pa, B ! 07.09.2023 https://m.edsoo.ru/ff0c33e6
MIPaKTUIECKOH NesITeIbHOCTH JIFOJIEH e E— :
Mexanuueckoe aABmxkeHne. OTHOCUTETFHOCTh Bubmiorexa [[OK
3 MexaHuuecKkoro AprkeHus. [lepememenue, 1 12.00.2023  https://m.edsoo.ru/ff0c3508
CKOpPOCTB, YCKOPCHHE o — )
. bubnuorexa [TOK
4 PaBHOMEpHOE NPAMOIHHCHHOC ABIDKCHHE 1 14.09.2023  https://m.edso0o.ru/ff0c3620
5 PaBHOyCKOpEHHOE MPSIMOJIMHENHOE 1 Bubmmorexa [IOK
JIBIOKCHHE 19.09.2023  https://m.edsoo.ru/ff0c372e
6 CBoboxmHOE maieHue. Y CKOPEHHE CBOOOIHOTO 1 bubanorexa [JOK
HaICHUS 21.09.2023 | https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiiHoe nBrxeHue. /IBikeHue 1 bubnunorexa [JOK
MaTepUalibHOM TOUKH 110 OKPYKHOCTH 26.09.2023 = https://m.edsoo.ru/ff0c3ada
ITpunmwmn otHOocHuTensHOCTH ["ammes. Bubmiorexa [[OK
8 WNuepunanbHblie cucteMsl orcueTa. [lepBolid 1 28.09.2023 https://m.eds00.ru/ff0c3bes
3akoH HproTOHA T — )
Macca Ttena. Cuna. [IpuHIUn cyneprno3uium Bubmiorexa [[OK
S ci. Bropoit Saron Heiorona stz . 03.10.2023 = https://m.edsoo.ru/ff0c3be8
MaTepHaJIbHON TOUKU
10 Tperunii 3akoH HproTOHA 11 MaTepHanbHBIX 1 Bubmorexa [IOK
TOYCK 05.10.2023 = https://m.edsoo.ru/ff0c3be8
11 3akoH BceMHUpHOTo TsaroteHus. Cuna 1 Bubmorexa [IOK
TspkecTu. [lepBast KocMuyuecKast CKOPOCTh 10.10.2023 |  https://m.edsoo.ru/ff0c3d00
Bbubnuoreka [IOK
12 Cuna ynpyroctu. 3axor T'yxa. Bec rena ! 12.10.2023 = https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddunnent tpenus. Cruna Bubmiorexa [[OK
13 COTIPOTHBIICHI IPH JIBIKCHHH TEMA B ! 17.10.2023 | https://m.edsoo.ru/ff0c3f76
JKUIKOCTH WM Ta3e - — :
14 ITocTynarenbHOE U BpallaTeIbHOE JBUKEHHUE 1 Bubmmoreka [IOK
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15

16

17

18

19

20

a0CcoIIFOTHO TBEPIOro Teaa. MOMEHT CHITBL.
IIneuo cuinbl. YcnoBus paBHOBECUS TBEPAOTO
Tena

MMnynbec MaTepuanbHOM TOUKH, CUCTEMBI
MaTepHabHBIX ToueK. VIMIysbC Cuilbl. 3aKOH
COXpaHEeHHMs UMILysbca. PeakTuBHOE
JIBIDKEHUE

Pa6ota 1 MmomuocTh cunbl. Knnetnyeckas
SHeprus MatepuaibHoi Toukn. Teopema 06
W3MEHEHUU KUHETHUYECKOW YHEPTUH

IlorenuuaneHas sueprus. [loTeHunanbHas
SHEprus ynpyro aehopMHUPOBAHHON
npyXuHbl. [loTeHIMaNBEHAS SHEPTHS TeNa
BOJIN3H TIOBEPXHOCTH 3eMJIH

IloTenumaneabIc U HCTIOTCHIUAJIBHBIC CUJIBI.
CBs13b pa6OTI>I HCTIOTCHIHUAJIBHBIX CHUJI C
H3MCHCHHEM MEXaHHIECCKOU OHEPrumn
CHCTEMEI Tell. 3aKOH COXpaHCHHUA
MEXaHUICCKOM OHECPrun

JlabopaTopHast padota «VccnenoBaHue CBSI3H
PabOTHI CHIIBI C N3MEHEHHEM MEXaHMYECKOH
SHEPTUH Tea Ha IPUMEPE PACTIKECHUS
PE3MHOBOTO XI'YyTa»

Konrponbhas padora o teme «Knnemarnka.
Junamuka. 3aKOHbI COXpaHEHHS B MEXaHHUKE»

19.10.2023

24.10.2023

26.10.2023

07.11.2023

09.11.2023

14.11.2023

16.11.2023

https://m.edsoo.ru/ff0c41a6

bubaunorexa [JOK
https://m.edsoo.ru/ff0c43d6

Bbubnnorexa [IOK
https://m.edsoo.ru/ff0c4502

bubanorexa [TOK
https://m.edsoo.ru/ff0c461a

bubamorexa [TOK
https://m.edsoo.ru/ff0c478c

bubarorexa [TOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHHUS MOJIEKYJISIPHO-
KUHETU4ecKoll Teopun. bpoyHoBckoe
nemkenue. Auddysus

21.11.2023

bubnnorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

Xapakrep JBUKECHUS U B3aUMOEHCTBUS
4yacTull BeuiecTBa. Mozeau CTpoeHus ra3os,
JKUJIKOCTEN U TBEPIBIX TEN

Macca monexyn. KonngectBo BemiecTna.
ITocTosiHHAsT ABOTAIPO

Tennosoe paBHOoBecue. TemnepaTypa u eé
uzmepenue. [llkana temneparyp Llenbcus

23.11.2023

28.11.2023

30.11.2023

25

Wneansneiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

05.12.2023

Bbubaunoreka [TOK
https://m.edsoo.ru/ff0c4fde

26

AOGcomoTHas TeMepaTypa Kak Mepa cpeqHen
KHUHETHYECKOUN OHEPrumn ABUKCHUA MOJICKYIJL.

07.12.2023

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



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
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

VYpaBuenue MenneneeBa-Knaneiipona

27 3akoH JlanpToHa. ['a30BbIc 3aKOHBI 12.12.2023
JlabopatopHas pabota «McciaenoBanne
28 3aBHCHMOCTH MEXIy IapaMeTpaMu 14.12.2023
COCTOSIHHS pa3peKEHHOTO Ta3a
29 M3omnpoueccel B HacaNbHOM Ira3e U UX bubanorexa [JOK
rpaduueckoe MpeACTaABICHUE 19.12.2023  https://m.edsoo.ru/ff0c570e
BHyTpeHHSsIs SHEPTHs TEPMOIUHAMHYECKOH
30 CHUCTEMBI U CIIOCOOBI €€ N3MEHEHUSI. bubaunorexa [JOK
KonuvecTBo TerioTsl U paboTa. BHyTpeHHsIs 21.12.2023  https://m.edsoo.ru/ff0c5952
9HEPrusl 0THOATOMHOTO HJeaJIbHOTO Ta3a
31 Buns! Teronepenaun Brbmmorexa [1OK
26.12.2023 | https://m.edsoo.ru/ff0c5¢36
. znenbﬁaﬂ TETIIOEMKOCTB BEIIECTBA. Butmorexa LIOK
OMACCTBO TEILIOTY TIpH TEILIONCpEate. 28.12.2023  https://m.edsoo.ru/ff0c5c36
AnnabaTHBIH Tporecc
33 IlepBblii 3aKOH TEPMOIUHAMUKY U €TO Bubmmorexa [IOK
MPUMEHEHUE K U30MPOoIeccaM 09.01.2024 = https://m.edsoo.ru/ff0c5efc
34 HeoOpaTiuMocTh Mpo1eccoB B pUpoie. bubnunorexa [JOK
BTopoii 3aKk0H TepMOTHHAMUKH 11.01.2024 | https://m.edsoo.ru/ff0c6230
35 ITpunnun neiicteus u KI1J[ TermnoBoi bubnnorexa [IOK
MAIIHHBI 16.01.2024 = https://m.edsoo.ru/ff0c600a
36 Hwuxn Kapro u ero KIT/T 18.01.2024
37 DKoornveckue IpoOIeMbl TETIOIHEPTeTHKH 23.01.2024
38 Ob6o6maronuii ypok «MosexyisipHast Bubnuorexa IIOK
(usmka. OCHOBBI TEPMOJTUHAMHUKI 25.01.2024 = https://m.edsoo.ru/ff0c6938
39 5&1?61@;111226@?;2;;2 T(e)l\gf{om)l bubmmorexa [IOK
' 30.01.2024 = https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMHUKUY
40 [TapooGpa3oBanue U KOHACHCAIHS. Bu6mmorexa [IOK
VcnapeHue u KUMeHne 01.02.2024 | https://m.edsoo.ru/ff0c63b6
a1 AOCOITIOTHAS U OTHOCHUTEIbHAS BIaXKHOCTD Bbubanorexa [JOK
BO3ayxa. HachimeHHEIH map 06.02.2024 https://m.edsoo.ru/ff0c64d8
42 TBépnoe Teno. Kpucrammueckue u bubnnorexa [JOK
amop(HbIe Terma. AHU30TPOIHS CBOMCTB 08.02.2024 | https://m.edsoo.ru/ff0c65f0



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
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

KpUCTAJLJIOB. )KI/I[[KI/IG KpUCTaJlJIbI.
COBpeMeHHLIe MaTepuraJibl

43 [InaBneHne U KpuCTAIUIN3AIMS. Y IeTbHAS Bbubnnorexa [JOK
temiora riasieHus. CyGiuMarims 13.02.2024 https://m.edsoo.ru/ff0c6708
44 VpaBHEeHHE TEIUIOBOIO OajaHca bubmorexa HOK
p 15.02.2024 | https://m.edsoo.ru/ff0c6820
45 DnexTpu3anus Tel. DNeKTPUIECKUH 3apsil. bubnuorexa [TOK
JlBa BUIa DIEKTPUUECKHUX 3aPs/IOB 20.02.2024  https://m.edsoo.ru/ffOc6bcc
o | Do memm BuSorsa 10K
YIPOBOHHICH. P 22.02.2024  https://m.edsoo.ru/ffOc6bcc
3IEKTPUUECKOro 3apsijia
47 BzaumoneiictBue 3apsnoB. 3akoH Kynona. bubaroreka [TOK
ToueuHbIi AIMEKTPUIECKHI 3apsi 27.02.2024  https://m.edsoo.ru/ffOc6eces
o | Eammemern oo o B 10K
DT CYHEPHOSHILY P 29.02.2024  https://m.edsoo.ru/ffoc6df2
nosnieid. JInH HanpsHKEHHOCTH
49 Pabora crit AIeKTpOCTaTHIEeCKOTO OIS Bubmmorexa [IOK
TTorenumain. Pa3HOCTh TOTEHIIMATIOB 05.03.2024 https://m.edsoo.ru/ff0c6f00
50 iiii;ﬁi?gfnzeiiiﬁfﬁ&lzmjllianempqucKaﬂ bubmmorexa [IOK
) 07.03.2024 |  https://m.edsoo0.ru/ff0c7018
MPOHHUIIAEMOCTh
51 OnextpoéMkocTs. Konnencarop bubmorexa LIOK
) 12.03.2024 | https://m.edsoo.ru/ff0c7126
52 DNeKTPOEMKOCTD TUIOCKOT0 KOHJIEHCATOPa. Bubmmorexa [IOK
DHeprus 3apsHKEHHOTO KOHJIEHCaTOpa 14.03.2024  https://m.edsoo.ru/ff0c72c0
53 JlabopatopHas pabota "M3mepeHue
IIEeKTPOEMKOCTH KOHAECHCaTOpa" 19.03.2024
IIpunuun nelcTBUs U NpUMEHEHUE
54 KOHJICHCATOPOB, KOIIMPOBAJIBHOTO aIlapaTa,
CTPYWHOTO MPUHTEpA. DIEKTPOCTaTHISCKAS 21.03.2024
3ammTa. 3a3eMIICHUE AIEKTPOIIPUOOPOB
DIEKTPUYECKUH TOK, YCIOBHS €r0
55 cymectBoBanus. [ToctosaubI TOK. Crna
toka. Hanpsikenue. Conporupnenue. 3akoH 02.04.2024
Owma Juis y9acTKa [eru
DJIeKTPOHHAS MPOBOAUMOCTE TBEPIBIX
56 METaJJIOB. 3aBUCUMOCTD COTPOTHBIICHUS 04.04.2024

METaJUIOB OT TEMIIEPATYPHL.



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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

CBepxnpoBOIUMOCTD

[NocnenoBarensHOE, MapaLIebHOE,
CMEIIaHHOE COCANHEHUE TPOBOAHUKOB.

Bbubnnorexa [JOK

57 JlaGoparopHast pabota «H3yueHne 1 09.04.2024 | https://m.edsoo.ru/ff0c74f0
CMELIAHHOTO COEANHEHUS PE3UCTOPOBY
58 PaboTa 1 MOITHOCTP AIIEKTPHYECKOTO TOKA. 1 Bubmmorexa IIOK
3akon JIxoyns-Jlenmna 11.04.2024 | https://m.edsoo.ru/ff0c7838
3axoH OMa 711 TOJTHOM (3aMKHYTOH)
anekTpuyeckoil uenu. Kopotkoe 3ambIkaHue.
Bbubnnorexa [JOK
59 Jlaboparopras padora «Hsmeperne S/C ! 16.04.2024 | https://m.edsoo.ru/ff0c7ae0
MCTOYHMKA TOKA U €T0 BHYTPEHHETO
COIPOTHUBIICHUS
60 OnexTpuyeckuil Tok B Bakyyme. CBoiicTBa 1
SJIEKTPOHHBIX ITyIKOB 18.04.2024
q | e, | Bumerra LOK
) 23.04.2024 | https://m.edsoo.ru/ff0c84ae
nepexoza. [TomynpoBogHUKOBEIE TPHOOPHI
DJIeKTPUYECKUIi TOK B pacTBOpax 1
62 pacraBax 3JIeKTPOJIUTOB. 1 bubnuoreka [TOK
DJeKTPOTUTHYECKAST AUCCOIMALIHSL. 25.04.2024 = https://m.edsoo.ru/ff0c82ba
DNeKTpoIu3
63 g:ﬁiﬂ%ﬁzisizﬁ;ﬁI:/IBHZ?Z?\;((-)CTOSITCHBHLII71 1 bubmmorexa HOK
30.04.2024 | https://m.edsoo.ru/ff0c84ae
paspsia. Monnus. [lna3zma
| oo nymeen | B LOK
P P P 02.05.2024 https://m.edsoo.ru/ffOc86fc
TEXHUKHU 0€30IacCHOCTH
N bubaroreka [TOK
65 OGo0maronii ypoK «3AeKTpOMHAMHKaY ! 07.05.2024 | https://m.edsoo.ru/ff0c88be
KontpospHas paboTa o teme
66 «Qnekrpocraruka. [TocTosHHBII 1 Bubmorexa [IOK
JNeKTpUUecKuil TOK. TOKH B PasmuIHbBIX 14.05.2024 | https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Pesepruslit ypok. KonTponsHast paborta mo 1 Bubmmorexa [IOK
Teme "DieKkTpoauHaMuKa" 16.05.2024  https://m.edsoo.ru/ff0c8c56
68 PeseprHblit ypok. O600maromuii ypok mo 1 Bubnmorexa IIOK
temam 10 kmacca 21.05.2024 | https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68


https://m.edsoo.ru/ff0c74f0
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11 KJIIACC

KoauuecTBo yacoB

JJieKTpOHHbIe UG pPOBbIe

No Hara
wn Tema ypoka Beero Konrposabnbie  IlpakTuyeckue H3yueHus obpa3soBaTebHbIE
padoThI padoThI pecypcol
1 JlabopaTopnas pabota «/3ydenne 1 1 Bubmmorexa IIOK
MAarHATHOTO TIOJISL KATYIIKA C TOKOM) https://m.edsoo.ru/ff0c98fe
ITocTosIHHEIE MAIHUTBL U UX B3aUMOIECHCTBHE.
N Bubmmoreka [IOK
2 MaruutHoe mosnie. Bektop MarHUTHOM 1 https://m.e dscl)lo ru/ff0c9778
WHAYKIUH. JINHAN MarHUTHOH HHIYKIINH — *
MarHuTHOE 1MOJIe MPOBOIHUKA C TOKOM. OIBIT
N Bbubnuoreka [IOK
3 Opcrena. BzaumoeiicTBie npoBOTHUKOB C 1 . 1
KoM https://m.edsoo.ru/ff0c98fe
JlelicTBre MarHUTHOTO MOJISI HA IPOBOJJHUK C
4 TokoM. Cuna Amnepa. JIabopatopHas pabora 1 1 Bbubnuoreka [IOK
«HccnenoBanue NeWCTBHS MTOCTOSHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM»
JelicTBre MarHUTHOTO MOJIS HA ABUKYIIYIOCS
Bbubnnoreka ITOK
5 3apsprkeHHyr0 yacTtuiry. Cuna Jlopenia. 1 . 1
PaGota cuer Jloperma https://m.edsoo.ru/ff0c9df4
OnexrpoMarauTHas nHAYKIu. [ToTox
6 BEeKTOpa MarHuTHoU uaaykuuu. 3C 1
HHAYKIUH. 3aKOH 3JIeKTPOMArHUTHON
nanykuun dapanes
7 JlabopaTopnas pabota «VccnenoBanue 1 1 Bubmmorexa LIOK
SIBJICHUSI DJIEKTPOMArHUTHON MHTYKIIAN https://m.edsoo.ru/ff0cal50
WHAyKTHBHOCTD. SIBIICHHE CAMOMHIYKIIHH.
8 OJ1C caMOMHAYKLIMU. DHEPTUSI MAaTHUTHOTO 1 Bbubnnoreka I[JOK
MOJISI KATYIIKK C TOKOM. DJIEKTPOMArHUTHOE https://m.edsoo.ru/ff0ca600
roJjie
TexHUYECKHE YCTPOWCTBA U UX IPUMCHEHUE:
9 ITOCTOSTHHBIC MarHUTEHI, JJIEKTPOMAarHUTEI, 1
ANEKTPOABHUTATENb, YCKOPHUTEIN
JJIEMEHTAPHBIX YaCTHII, MHIYKIIHOHHAS IeYb
10 O6o0maromuii ypok «MarHUTHOE ToJIe. 1 bubnmoreka [JOK
DIEKTPOMArHUTHAS] HHIYKIIUS https://m.edsoo.ru/ffOcab82
11 KontponsHas padora mo reme «MarHutHoe 1 1 Bubmmorexa IIOK

I10JIC. 9HeKTpOMaFHI/ITHa$I WHAOYKIOWA

https://m.edsoo.ru/ffOcad58



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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CB0OOIHBIE MEXaHMYECKHE KOIEOaHHsL.
I'apmonnueckue xoaebdanus. YpaBHeHHE
rapMOHMYECKHUX Kosebanuii. [IpeBpamienue
SHEepruu

JlabopaTopHnas pabota «McciaenoBanue
3aBHCHUMOCTH IIEPUOIa MAITBIX KOJeOaHuit
rpy3a Ha HUTH OT JJIMHBI HUTH U MACCHI
rpy3a»

Konebarenpusbrii koHTyp. CBOOOIHBIE
9IIEKTPOMArHHUTHBIC KOJICOAHUsI B HACATHHOM
KOJIe0ATETLHOM KOHTYpE. AHAOTHS MEXKIY
MEXaHUYCCKUMU U BJICKTPOMArHUTHBIMH
KOJICOaHUSAMU

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPIUU B UJCAIBHOM KoJieOaTeTbHOM
KOHTYpE

[IpencraBnenne 0 3aTyXarOMUX KOJICOAHUIX.
BrIHyXIeHHbIC MEXaHUYECKHE KOJIeOaHs.
Pesonanc. BeiHyX1eHHBIE
3JIEKTPOMArHUTHBIC KOJICOaHuUs

[lepemennsiii Tok. CUHyCOUIaNbHBIN
TIepeMeHHBIH TOK. MOITHOCTD MEPEMEHHOTO
TOKa. AMIUIUTYIHOE U JEHCTBYIOIEE
3HAUEHUE CHJIBI TOKA M HAIIPSHKEHUS
Tparcpopmarop. [IponsBoacTso, nepenava u
MoTpeOIeHUE ANEKTPHUSCKON SHEPTUH

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

Bbubaunoreka [JOK
https://m.edsoo.ru/ff0ch820

bubanoreka [JOK
https://m.edsoo.ru/ffOch9c4

Bubmnorexa I[JOK
https://m.edsoo.ru/ffOcbb86

Bubnnorexa I[JOK
https://m.edsoo.ru/ffOcbd34

19

VYeTpoilcTBO U MPaKTUUYECKOE IPUMEHEHUE
AIEKTPHYECKOTO 3BOHKA, TeHEpaTopa
MIEPEMEHHOTO TOKa, JJMHUH 3JIeKTporepeaad

butnuoreka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKHU TIPU TTPOU3BOJICTBE
anekTpol’Hepruu. KynbTypa ncnoiap3oBaHus
3JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU

21

22
23

MexaHunueckue BOJIHBI, YCJIOBUA
pactpocrpanenust. [lepuon. Ckopoctsb
pacupoCTpaHEHHUsI ¥ JJIMHA BOJIHBI.
HonepeqHHe 1 IPOJIOJBbHBIC BOJIHBI

3Byk. CKOpocCTh 3ByKa. [ pOMKOCTB 3ByKa.
Bricora Tona. Tem0p 3ByKa

SHCK’I‘pOMaFHI/ITHHC BOJIHBI, UX CBOIiCTBa U

Bbutnuorexa IIOK
https://m.edsoo.ru/ffOcca54

butnuoreka ITOK
https://m.edsoo.ru/ffOcccOc

bubnnoreka IJOK



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

ckopocTs. I1Ikana 37eKTpOMarHuTHBIX BOJIH
[IpuHIMIBI paguoCBsI3U U TEIEBUACHHUS.

https://m.edsoo.ru/ffOccfe0

24
PasButhe cpencts cBa3u. Pannonokanus
Bubnuorexa I[IOK
25 Konrponbnas padora «KomebaHus n BOIHBI) https://m.edsoo.ru/f0cc6fs
o | mEmemmeiseeppora: B 10K
AHOPOR pene. https://m.edso0.ru/ff0cd350
cBeTta. Jlyd cBeta
| oo e Saoms rpesc . B 10K
P P https://m.edsoo.ru/ff0cd4e0
3epkane
| Do e Tomo: sy e B 10K
P - Pe 4 https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET0 OTPaXKEHUsI
29 JlabopaTopnas pabota «/3mepeHue Bubmmorexa [IOK
MOKa3aTessl MPETOMIICHUSI CTEKIIa» https://m.edsoo.ru/ffOcd67a
30 JIumssl. [Toctpoenne n3o0pakeHHi B JINH3E. Bubmmorexa [IOK
dopmyIia TOHKO# JMH3bL. Y BEIUUEHHE JTUH3bBI https://m.edsoo.ru/ffOcddle
3 JlabopaTopHnas pabota «McciaenoBanue
CBOMCTB M300pakeHUH B JIMH3aX»
Hucnepcus csera. CloKHBIH cocTaB 6e10ro
32 cBerta. L[ger. JlaboparopHas padbota
«HaOmoieHue aucnepcuu CBeTay
33 Uutepdepentms ceeta. udpaknus cBeTa. Bubmmorexa [IOK
Judpakunonnas pemeérka https://m.edsoo.ru/ffOced22
34 [Honepeunoctr cBeTOBBIX BONH. [Tonsspuzanus Bubmmorexa [IOK
cBeTa https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOPH! M YCTPOHCTBA U
yCIIOBUSI X 0€3011acCHOTO NPUMEHEHHS
3 e, Hoerynars cnertaninon eopin Bu6miorexa LIOK
' J B p https://m.edso0.ru/ff0cf862
OTHOCHTENLHOCTH
37 OTHOCHUTEIHHOCTH OJTHOBPEMEHHOCTH. bubnmoreka [JOK
3amMejyieHre BpDEMEHHU U COKPAIEHHE JUTHHBI https://m.edsoo.ru/ffOcfa42
3 anermnen Cons e ¢ epra 1 Butmorea LLOK
Ll P https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPTHsl HOKOSI
39 Konrponbnas padora «Onrtrka. OCHOBBI Bubnmnorexa IIOK



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
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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CHeHHaﬂLHOﬁ TCOPUU OTHOCUTECIILHOCTHU»

https://m.edsoo.ru/ffOcf6f0

40 ®otonsl. ®opmyna [Inanka. DHeprus u Bubmmorexa IIOK
HUMITYJTEC (POTOHA https://m.edsoo.ru/ffOcfel6

M OTKpEITHE U HecneoBanmne GoTodddexra. Bubmmorexa IIOK
Omeite A. I'. Cronerosa https://m.edsoo.ru/ffOcffc4

o | e ot B 10K

A AP https://m.edsoo.ru/ff0d015e
rpanuna» Goroadpdexra

43 Hasnenue ceeta. Onpitel [1. H. JleGenena. Bubmmoreka [JTOK
XuMH4ecKoe JAeHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUUECKHE YCTPOUCTBA U IPAKTHIECKOE

44 mpuMeHeHne: GOTO3IEMEHT, (HOTOTaTIHK,
coJTHeYHasi baTtapesi, CBETOAMO

45 Pemenue 3ama4 mo reMe «IJIEMEHTHI Bubnmoreka [JOK
KBaHTOBOM OTTHKI» https://m.edsoo.ru/ff0d0302

| oo Towoom O B LOK

pPOPA P t https://m.edsoo.ru/ff0d091a
[TmaneTapHast MozieTb aTOMA
bubanoreka [JOK
47 Hoctysarer bopa https://m.edsoo.ru/ff0d0afa
o | e smmens b B 10K
PEXOA A P P https://m.edsoo.ru/ff0d0afa
Ipyroi. Bunsl ciekTpos
o | Do onter o Bomtze Buerrs LOK
P - NOPIYCKYIIAD - ’ https://m.edsoo.ru/ff0d0ca8
CrHoHTaHHOE U BBIHYKACHHOE U3JIyuYeHHE
o | S e O B LOK
POOPA ped https://m.edsoo.ru/ffod0fd2
PaAMOAKTHBHOTO U3TYYCHUS
CaoiicTBa anbda-, 6eTa-, raMMa-U3TyICHUS.

51 BrusiHME pagrioaKTHBHOCTH Ha KUBBIC
OpTaHU3MBI
OTKpBITHE IPOTOHA U HEUTpOHA. 30TOMEI.

52 Anba-pacniazn. DIEKTPOHHBIN U Bubnmorexa [IOK
TIO3UTPOHHBIH Oera-pacnaj. ['amma- https://m.edsoo.ru/ff0d1162
U3ITyYeHHE

53 DHeprus CBS3M HYKIJIOHOB B sifipe. SnepHbie bubnunoreka [JOK

peakuuu. SnepHsriii peaktop. [Ipodraemsrl,

https://m.edsoo.ru/ff0d1356
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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
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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55

56

MEPCHEKTUBBI, SKOJIOTUYECKUE aCTIeKThI
SIIEPHOM IHEPTEeTHUKHU

OneMeHTapHBIe YacTUIBL. OTKpPHITHE
mo3uTpoHa. MeToabl HaOMIOACHUS 1
PETUCTPAIMH JJIEMEHTAPHBIX YACTHII.
Kpyrueiii cton «®yHIaMeHTaIbHbIC
B3auMoieiicTBus. EnquHcTBO husmyeckoit
KapTHHBI MUPaY

Bun 3Bé3ga0T0 Heba. Co3Be3nus, spKue
3BE3/IbI, IUTAHETHI, UX BUIUMOE JBUKCHHE.
ConHevHasi cucteMa

Comnane. ComHedHass akTUBHOCTD. VIcTOUHIK
sHeprun CorHIIa U 3BE3]

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

57

3BE3/1BI, UX OCHOBHEIC XapaKTEPUCTUKH.
3BE3/bI INIABHOM MOCICAOBATEILHOCTH.
Buytpennee crpoenue 38¢31. CoBpeMeHHBIC
MIPECTaBICHAS O IPOUCXOXKICHUH U
sposronyy CoJIHIA U 3BE3]

58

Maieunsiit [1yTs — Hama "anakTuka.
TTonmoxxenue u nBrxenue CoJHIA B
lanakruke. ['anaktuku. Y€pHbie ABIPHI B
SApax TaJIaKTHK

59

Bcenennas. Paz6eranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe u3iydeHue.
MeraranakTuka

60
61

62

63

Hepemennsie mpoGieMbl acTpOHOMUU

KonTponbHast pabota «IeMeHTHI
ACTPOHOMMH H aCTPOPHU3UKID)

O6o6maromuit ypok. Pons ¢husnkn u
a4CTPOHOMHH B 3KOHOMUYECKOH,
TEXHOJIOTHYECKOH, COIMMATLHON U STHYECKOHN
cthepax aesITeIbHOCTH YeI0BeKa

O6o6maromuit ypok. Poib u Mecro pusuku u
aCTPOHOMMHU B COBPEMEHHON Hay4HOU
KapTHHE MHpa

64

O6o6maromuii ypok. Ponp dhusndeckoit
Teopud B (HOPMUPOBAHUH MIPEICTABICHUI O
(bu3nYeCKOi KapTHHE MUPa

65

O6o0maromuii ypok. Mecto Gpu3ndeckon



https://m.edsoo.ru/ff0d0e38

66

67

KapTUHBI MUpa B 00ILEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX IIPE/ICTABICHHUH O

TIpUpoJIe

PesepBHblil ypok. MarautHoe nosne. 1
DJIeKTpOMarHUTHAS. MHAYKIHS

Peseprasrii ypok. OnTrka. OCHOBBI 1
CHEIHATbHON TEOPHH OTHOCHTEILHOCTH

68

Pesepwerit ypok. KBantopas ¢usuka. 1 Bubmmorexa [IOK
DIIeMEHTHI ACTPOHOMHUH M aCTPO(GHU3UKH https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7

-OpraHu3alys NPOeKTHON U yueOHO-HUCCIIEI0BATENIbCKON AESITEIbHOCTH YYEHUKOB (BO3MOYKHO MPUIIOKEHUE TEMATHKH )
10 knace

AOCOIIOTHO TBEPIOE TEJIO U BUIBI €TO JBHKCHUS.

AHU30TpOMuUs OymMaru.

Baxueiimme coObITUSI B ICTOPUU aCTPOHOMUU. DIeKTpoeMKocTh. Konaencatopsl. [IpuMeneHne KOHASHCATOPOB.
Berporeneparop sl CUTHAJIBHOTO OCBEILICHHUS.

B3rsin Ha 3penue ¢ Touku 3peHust GU3uKH.

Brnusinue atmocdepsl Ha pacipocTpaHeHUe JIEKTPOMAarHUTHBIX BOJHY, 10 Kiacc.

Biustnue MarHuTHBIX OYph Ha 3J0POBbE YEIOBEKA.

Buytpenss sueprus. CriocoObl U3BMEHEHHUsI BHYTPEHHEH SHEPTUH.

Bcenennas.Ctpoenue u sBomtonns Beenennoit. [ 'anaktuku.

BripamuBanue KpUcTaaioB MEIHOTO U KEJIE3HOTO Kylopoca B JOMAIIIHUX YCJIOBUSIX U ONPEETICHUE UX IITOTHOCTH.
I"a30BBIE 3aKOHBI.

['eomaruuTtHas 3Heprusi.

I'mpponunamuka. YpaBaenue bepHymm.

3aKOHBI COXPAHEHHS B MEXAHUKE. 3AKOH COXPaHEHUsI UMITYJIbCA.

3aKOHBI COXpPAHEHHS B MEXaHUKE. 3aKOH COXPaHEHUS YHEPTUH.

3anuch AMHAMUYECKUX TOJIOTPAMM B PE30HAHCHBIX CPeaaXx.

3apoxIeHUE U pa3BUTHE HAYYHOTO B3TJIsAIa HA MUD.

3amuTa TPaHCHIOPTHBIX CPEICTB OT AaTMOC(EPHOTO DIEKTPUIECTBA.

3Be3 bl - BaxkHelmuii o0bekT Beenennoii. [1lkana 3Be30HBIX BETAYHH.

NsrotoBnenue 6atapeu TepMonap U U3MEPEHHE TEMIIEPATYPHI.

H3roroBnenue caMoIebHBIX PUOOPOB ISl IEMOHCTPAIIUHU ACHCTBUS MarHUTHOTO TIOJISI HAa IPOBOTHUK C TOKOM.
N3mepenune BpeMeHU peakiuy YeJI0BeKa Ha 3BYKOBBIE U CBETOBBIE CUTHAJIbI


https://m.edsoo.ru/ff0d1784

N3mepenue cuiibl, HEOOXOIUMOM TSl pa3pbiBa HUTH

HccnenoBanuie 3aBUCMMOCTH CHIIBI YIPYTOCTH OT AedopMaruu

HccnenoBanue 3aBUCMMOCTH MMOKa3aHUM TEPMOMETPA OT BHEIIHUX YCIOBHIMA

MeTobl U3MEpPEHHUs APTEPUAIBHOTO J1aBJICHUS

BripammBanue KpucTaiioB

HccenenoBanue 3J€KTPUYECKOr0 COITPOTUBIIEHUSI TEPMOPEZUCTOPA OT TEMIIEPATYpPHI

N3mepenune MHAYKIIMA MarHUTHOTO MOJISl TOCTOSTHHBIX MAarHUTOB

[Tpunumn paboThl MEE303IEKTPUUECKON 3aKUTATKH.

OreHka JJIMHBI CBETOBOM BOJTHBI IO HAOJIOICHUIO AU(PPAKIIMH CBETA Ha IIETTU

Omnpenenenne CeKTPaIbHBIX MPAaHUI] YyBCTBUTEIBHOCTH YEJIOBEUECKOTO0 Ii1a3a ¢ MOMOIIbIO TU(PAKIIMOHHON PEelIeTKH.
H3roroBneHue U UCObITAHUE MOJEIHU TEIECKOIa

W3ydenue nmpuHIUna paboThl JIIOMHUHECIIEHTHON TaMIOYKU

Onpenenenne KIIJI comneunoii 6atapen

Beuepnee nabmtoienue 38e3/, JIyHbl U IUIaHET B TENECKON

HabGmronenre coTHEUHBIX MSTEH C IOMOIIBIO TEJIECKOIa U COTHEYHOTO dKpaHa

Hcnonp3oBaHne MHTEpHETA [Tl TIOMCKA N300paKeHU KOCMUYECKIX 00BEKTOB M HH(POPMAIINH O HUX
Hrpa Angry Birds. ®usuka urpsl. 3ydenue qBrmxeHne Teaa OpOIIEHHOTO MO YIJIIOM K TOPU30HTY
N3yuenue Temiopu3nuecKux CBONCTB HAHOKPUCTAILIOB.

e  cHUCTEMa OLEHKH JOCTHKEHUS MIIAHUPYEMBIX pPe3yIbTaTOB (BO3MOKHO NMPUIIOKEHHE OLICHOYHBIX MATEPHAJIOB).

Hrorosasi konTposbHast padora 10 kiacc
Yactp A (kaxxaoe 3a1aHue ouennBaercs B 1 6aswr)
Boi0epure n 3anummTe 0yKBY NPAaBHJILHOIO OTBETA

1. MoTopHas JioAKa IBHKETCS 10 TeYEeHHI0 PEKH CO CKOPOCTHIO S5 M/C OTHOCUTEJILHO Oepera, a B cTosiueil Boje — ¢0 CKOPOCTHIO 2 M/C.
Yemy paBHA CKOPOCTH TeYEHUs pexku?

A. 7 m/c. b. 3 M/c. B. 2 M/c. I'. 3,5 m/c. -

-

o dMhO SR

2. Ha pucynke 1 npeacrasJjied rpaguk asu:keHus teja. Onpenesanre 3HAYeHHEe HAYAJbHOH KOOPAUHATHI M CKOPOCTH

12345 ¢



€ro AIBMKCHMU.

A.4m; 1,6 M/c. B.12m;0,2 m/c B. 12 m; 16 m/c. I'. 4 M; 5 wm/c.
Puc. 1

3. Ha pucyHke 2 npeacraBJjieHbl TPa(MKH 3aBMCHUMOCTH YCKOPEHHUsI OT BpeMeHH /I pa3HbIX ABHkeHnil. Kakoii u3 rpagukos

COOTBETCTBYET PABHOMEPHOMY /IBUKEHUIO? a a e a
Puc. 2 V T\
t O el ) t O
A, B. B. i

4. Msi4 1BM:KeTCS €0 cKopocThio V. Ha msu aeiicTByeT cuia F, kak noka3ano Ha pucynke 3. Kakas u3 crpesiok (A—I') cooTBeTcTBYeT
HANPaBJIEHUI0 YCKOpPeHUs a msiya?

Puc. 3

5. CkopocThb JBIKHMKA NPH PABHOYCKOPEHHOM CIIyCKe ¢ Topbl 3a 4 ¢
60 kr. PaBpHoaelicTByOImAas Bcex CHIL, ICTBYIOIIMX HA JbIKHMKA, pABHA
A.20H Bb.30H B.60H TI.90H

yBeJu4nIach Ha 6 m/c. Macca JIbIKHUKA

6. 3emuiss npuTATHBaeT K cede mogdpomeHHbIn Ma4 ¢ cui1oii S H. C kakoi cui10i 3TOT M4 IPUTATHBACT K cede 3emunio?

A.0H. b. 5H. B. 10H. I'.2,5H.
7. KocMOHABTBI HCCJIeA0BAIH 3aBUCUMOCTDb CUJIBI TH- F.H KECTH 0T MACChI TeJia HA nocemeﬂﬂoﬁ UMHU
IJIaHETE. Pe3yJ’lLTaTI)I HUX I/ICCJ’[Q}IOBaHI/lﬁ ! NpeaACTaBJICHbI HA rpa(bmce (pnc. 4)
KakxoBo YCKOpeHue CBOﬁO}IHOFO nmageHud Ha ITOM 15 f miagere?
10
) ) ) Puc. 4 5
A. 2,5 m/c . B. 2 m/c”. B. 1,67 m/ce. T.
0 3 6 9 12 m, KD

8. [llapuKy U3 MJIACTHIMHA JIETAT HABCTPedy APYr APYyry. Moay/u HX HMIYJILCOB COOTBETCTBEHHO paBHbI 501072 krem/c u 321072 krem/c.



CTOJIKHYBIIUCDH, IIAPUKH CIUNAIOTCHA. YeMy paBeH HMIYJIbC HIAPMKOB IOCJ€e CTOJIKHOBEHH S ?

A. 8102 krem/c?. B. 42102 krem/c?. B. 24102 krem/c?. I. 121072 krem/c?.

9. Beanlii meaBeab Maccoii 800 kr nepenpbIriBaeT NpensaTcTBue BbicoTol 1,5 M. Kakyio 3Hepruio oH 3aTpauyuBaeT NpU NogbeMe Ha ITY
BBICOTY?

A. 1210000 Ix. b. 12 000 JIx. B. 120 Ix. I'. 53,3 JIx.

10. B repMeTH4YHO 3aKPHITOM COCY/I€ HAXOAUTCS OTHOATOMHBIN HIeaJbHbIH ra3. Kak n3MeHUuTcs BHYTPEeHHSISI JHEPTrUs ra3a npu
NMOHUKEHUH ero TeMiepaTrypbi?

A. yBEIMYUTCS WK YMEHBUIUTCS B 3aBUCUMOCTH OT JJABJICHUS ra3a B COCY/I€
b. ymeHbIIUTCS TIPU JTHOOBIX YCIOBUSAX

B. yBenuuuTtcs npu J1r00bIX yCIOBHSIX

I'. He m3MeHuTCA

11. IIpu nmocTrosiHHOI TeMnepaType 00bEM JaHHON MaccChl HIEAJBHOIO ra3a BeIpoc B 4 pa3a. /laBjieHue ra3a npu 3ToM...
A. yBenTU4MIIOCH B 2 paza b. yBenuuunocs B 4 pa3za
B. ymensbmnmocs B 2 pasa B. ymenbmmnocs B 4 paza

12. MosekyJibl KaKOro ra3a (KHCJI0poaa, a30Ta HJIH BOAOPOa), HAXOAALIErocsl B BO3yXe KOMHATHI, MMEIOT HAH00JIBIIYIO CPeIHIO0
KMHETHYECKYIO JHepru?

A. Bogopona; b. a3ora; B. kucnopona;

I. CpCaHAA DOHECPIUsa MOJICKYII BCCX Ia30B OAMHAKOBA.



13. Ha pucynke 5 npeacrasijieH rpaguk 3aBUCUMOCTH IaBJIEHHUS JAHHON MacChl H1€aJbHOr0 ra3a otT oo0bema. Boidepure npaBuibHoe
yTBepKIeHHe.

A. TI'paduk 1-2 COOTBETCTBYET H30TEPMHUECCKOMY ITPOIIECCY. pA 4 b. I'padux 2-3 cooTBeTCTBYET
HU30XOPHOMY IPOLECCY.
Puc. 5

o

B. I'paduk 3-4 coorBeTCTBYET H300apHOMY MPOIIECCY.

I'. I'paduk 4-1 cOOTBETCTBYET M30TEPMUUYECKOMY ITPOLIECCY.

v

14. IIpn noHnkeHun adCOTOTHON TeMIepaTypbl 0AHOATOMHOI0 HAEAJTBHOI0 ra3a B 1,5 pa3a cpeHsisi KHHETHYeCKasl JHEPIrus TeNJIOBOI0
JABUKEHHSI ero MOJIEKY.JI

A. yBennuures B 1,5 pasza b. ymenbmures B 1,5 paza

B. ymenbmntes B 2,25 pasa I'. He n3menuTcs

15. Yemy paBHO N3MeHeHUe BHYTPeHHeH JHepIruu rasa, ecjiu eMmy nepeaano Koau4ectso Temjaorsl 300 [k, a BHeIHNEe CHJIbI COBEPIINJIN

HajJ HuUM padoty 500 J[x?
A. 200 JIx. b. 300 JIx. B. 500 JIx. I'. 800 JIx.
16. YUemy paBHa paboTa, coBeplIeHHAs Ta30M NPHU nepexoje u3 cocrosinusi 1 B cocrosinue 2 (puc. 6) ?

A. 10 JIx. b. 20 Tx. B. 30 JIx. I". 40 [Ix.

Yacte B (kaxaoe 3aqanme onennBaercs B 2 6ajuia)

3anuuTe KPATKUi OTBET K 3aj1a4e



1. /IBu:KeHHe Tejia ONMUCKIBAeTCs ypaBHeHHeM x=5-3t. OnpeneuTe KOOPAUHATY TeJia yepe3 S ¢ mocjie HaYaJia JBUKeHUI.
2. CTpeity BbINYCTIWIN BEPTHKAJIBLHO BBEPX ¢ HA4aJIbHOU cCKOpocThIo 35 M/c. KakoBa ckopocTh cTpeJibl Yepe3 3 ¢ mocJe BbicTpesa?

3. KIII naeanbHOM Ten10Boi MamuHbl paBeH 75 %. Temneparypa narpeBareisi paBHa 400 K. Uemy paBHa TeMneparypa
X0JIOANJIbLHUKA?

4. laBaenne raza B sammne 4,4 *10* Ila, a ero remneparypa 47 °C. KakoBa KOHIEHTpaIMs ATOMOB ra3a?

Yactp C (kaxaoe 3a1aHue olleHUBaeTcsl B 3 0a/1J1a)
Pemure 3apauy

1. OnHoaToMHBIi HAeABHBIN ra3 B KoJu4YecTBe 4 MoJIeil Moraomaer Koau4ecTso Temaorsl 2 k/[x. [Ipu 3Ttom Temneparypa raza
nosbimaercs Ha 20 K. Yemy paBHa pa6ora, coBepimaemMasi ra3oM B 3TOM npouecce?
2. 3a kakoe BpeMsl 3KCKaBaTOpP ¢ MOTOPOM MOIIHOCTHIO 5 KBT nmonnumer 144 T necka Ha Bbicoty 10 M, eciiu ero KII/L paBen 40%?
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