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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHMM U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npenmera «®@u3uka» B 0o0pa3oBaTeNbHBIX  opraHm3anmsx Poccuiickoii  Denepanuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Copepxanue mporpaMMmbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3ynpTaTaM OOyueHHUs, a TaKXKEe YYUTHIBAET HEOOXOIMMOCTh pealu3allli MEKIPEeIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DHU3UKU: JIMYHOCTHBIC, METallpelIMETHbIe, MpeIMEeTHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIaHUpPYEMbIE PE3yNbTAaThl OCBOCHHUS Kypca PU3MKHU HAa 6a30BOM ypOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

e cozaepxanue yueOHoro npeamera «Pusnkay mo rojgaM oOydeHusl.

®du3nka Kak HayKa 0 HauOoJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM /Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe 3HEepPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IOJIyYEHHs] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBAaMU U JIpyrux. M3ydeHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa 00y4aroImuxcs, B GOpMHUPOBaHUE YMEHUI
INPUMEHATh HayYHbIH METO]I TO3HAHUS NPH BBIOJHEHUH MU Y4eOHBIX MCCIIEJOBAHUH.

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

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJOTUYECKH 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 peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U SKOJIOTMYECKUMHU ITPpobieMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3nku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEACHUS 3JIEMEHTOB COJAEpIKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a Tak)Ke 00CYXIeHUS MPOOJIeM palliOHAIbHOTO MTPUPOAONOIB30BAHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.

CrepKHEBBIMH 3JIEMEHTAaMH Kypca (PM3WKHM HAa YPOBHE CpEaHEro oOmero o0pa3oBaHUs
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHMMOCTH TEOPHi, IJIs ONHUCAHUS €CTECTBEHHO-
HayYHBIX SIBJIEHUM U IIPOLIECCOB).

CucTteMHO-TIeATEIbHOCTHBIN MOIX0 B Kypce (U3MKH peau3yeTcs Mpekae BCero 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /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. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOCHHOCTEH TUTAaHMPOBAHMS M OCHAIeHus Kabuueta ¢usuku. [Ipu sTom
oOecnieunBaeTcs OBJAJCHHE OOY4YaIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YAENAETCS PELICHUIO0 Pacu€THBIX M KaueCTBEHHbIX 3aj1ad. [Ipu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszelna
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HBIX pa3aenoB. [l KaueCTBEHHBIX 3a7au MPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’KaIoIIe XKu3HH, TpeOyronue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DPIOC COO k MaTepuambHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o0pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpeIMETHOro kabuHera (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B IporpamMme 1o (U3MKE YYEHHUYECKHX MPAKTUYECKUX pabOoT U JIEeMOHCTpPAlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 00opynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHHLUIIOM
MHUHHMAaJIbHON JOCTATOYHOCTH M O0ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B IPOrpaMMe 10
¢u3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYyZOBaHUE AJISi YUYEHHMUECKUX IMPAKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM aHAJIOTOBBIX U LM(POBBIX MPHUOOPOB, a TaKke
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

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

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYYalOUIMXCSd K HAy4YHOMY HW3YUEHHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEJICTABICHUA O HAyYHOM METOAE TMO3HaHUs U (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIIM SIBIICHHSIM;



dbopMUpOBaHKUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiIbTaTa U3Y4EHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATBHBIX 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 TEXHOJOTUH.

JocTmwkeHnne 3TUX Iesell oO0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

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

dbopMupoBaHHEe YMEHUN TMPUMEHSATh TEOPETUYECKHE 3HAHUA [Jid OOBSICHEHHS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS TNPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEHICHHS pa3IMuYHBIX 33Jad C SBHO 3aJaHHON (u3mueckon
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 OKPYKAIOILIYIO CPEY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS U TPOBEACHHS (DU3HMUCCKHUX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanuu  HMHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH TMOJIYYSHHOTO Pe3ybTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKON
e TENIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoautcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme mo Gusmnke nepeyeHb JadopaTOPHBIX U MPAKTUYECKUX paboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIh JElaeT BHIOOp MpOBEACHHUS JTa0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



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. [ paHUIIbl TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. IIpuHIMIT COOTBETCTBUS.

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

Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBXOTCPHBIC JaTYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpOCTh (CpeAHSIsl CKOPOCTh, MITHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopAuHaT. ClokeHHe nepeMenieHul u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEepEMEILEHUs MaTepruaibHOW TOYKHA OT BpEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonuHeliHoe nBukeHHE. JIBHJKEHHME MATEpPHAIbHOM TOYKM IO OKPY)KHOCTH C
IIOCTOSIHHOM I10 MOZYJIO CKOPOCTBIO. YTJIOBash CKOPOCTh, JIMHEHHas CKOpocThb. Ilepuon m
yacTtoTa oOpauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue yCTpoiicTBa W IPAKTUYECKOE TNPUMEHEHHUE: CIHUJOMETp, JBUKCHHE
CHaps1J10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALMd KHHEMAaTUYECKUX XapaKTePUCTHUK JIBHIKEHUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOTro Mo/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hampasnenne ckopocTH pyu IBUKEHUU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIBEO ONPEAEICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBaHnre  COOTHOLIEHUS ~ MEXAY  IMYTAMH, [POWIEHHBIMH  TEJIOM  3a
NIOCJIEZI0OBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM JBWXXEHHMH C
HayaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Nanuies. I[lepsoiit 3akoH HeroTtoHa. MHepuuanbHbIe CUCTEMBI
OTCU€TA.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuid. Bropoit 3akon HerooTona miist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MaTtepraibHbIX TOYEK.

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

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nmokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO Tela.

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

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIIHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

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

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

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

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckas sHeprus marepuaibHON TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
DHEPIUH.

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

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
MU3MEHEHHNEM MEXAHNYECKOM SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox mMoTeHIIMATFHON SHEPTUN B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



W3yuenne aOCOMIOTHO HEYNMPYroro yjaapa ¢ IMOMOULIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYECKOW JHEPrHHM Tella Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KHHETUUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABKEHHS U B3aUMOJICHCTBUS YaCTHUIL
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKyn. KoiaumdecTBo BelecTsa.
[locTostnHas ABorapo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMUHETHYECKONW TEOPUH
ueanpHOro rasa. AOCOJIOTHas TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKON SHepruu
TEIJIOBOTO JIBMKeHMs vactul rasza. Illkama temneparyp KenbBuna. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
IIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYeCKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

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

OnbITh! 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Mopens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBUSI.

Mogeinb, HUTFOCTPUPYIOLIAs IPUPOLY JABIECHU ra3a Ha CTEHKHU COCYAA.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

OmnpeneneHnue Macchl BO3JlyXa B KJIACCHOM KOMHATe Ha OCHOBE H3MEpeHHH 00béMa
KOMHATBI, IaBJICHUS U TEMIIEPATyphbl BO3AyXa B HEW.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
cnocoObl e€ u3meHenus. KoauuecTBo TemaoTel U padota. BHyTpeHHss sHEprsi OAHOATOMHOTO
UJEaIbHOTO ra3a. Busl Teronepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEMJIOEMKOCTH BelecTBa. KoaudecTBo TEIUIOTHI IpH TEIUIoNepeaaye.

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

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B MpUPOJIE.

TenioBeie MamuHbL. [IpuHIUIIBL [EeHCTBUS TeTIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
TeryIoBeIX MammmHax. KoaddunueHT monesnoro nedictBus terioBor MamuHbl. [{ukn Kapho u
ero Ko3((UIMEHT MOJE3HOT0 NEHCTBH. JKOIOTHYECKHE POOIEMbI TEIIO3HEPTETHKH.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: JBUraTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.



Jlemoncmpayuu

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

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

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

Monenu napoBoit TypOHHBI, IBUTaTeNsi BHYTPEHHETO CTOPAHUsI, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayXa. HachlleHHbIH nap. YenpHas TemioTa napooopa3oBaHMsL.
3aBHCUMOCTb TEMIIEPATYphl KMUIIEHUS OT JABJICHMS.

TBépnoe Teno. Kpucrannuueckue u amopdublie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.

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

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

KaJIOpUMCTP, TCXHOJIOTHH MOJIYYCHHA COBPCMCHHBIX MaTcepuraioB, B TOM YHUCJIIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOIUHU.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre nmpu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

OneKkTpu3anusi Tell. OJEKTpUYecKuid 3apsana. J[Ba Buaga >IEKTpUUYECKHX —3apsIOB.
[IpoBOIHUKY, TUBNEKTPUKH U MOTYINPOBOJAHUKHU. 3aKOH COXPAHEHHS JJIEKTPUUECKOTO 3apsijia.

B3aumopeiicteue 3apsnoB. 3akoH Kynona. TouedHslid  31I€KTpUYecKH  3aps.
Onektpuueckoe mone. Hanpsok€HHocTh 3nekTpuueckoro moss. [lpuHmmn cyneprno3unuun
ANEKTPUUECKUX noJiel. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PabGora cunm oanekrpocratmueckoro mois. [loteHnuman. Pa3HOCTP  NOTEHIMAJIOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM ToJie. JIu3aeKTpruieckasi IpOHUIIAeMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsKEHHOTO KOHJEHCATOPA.

TexHnueckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE 3JIEKTpPOnpHOOpOB, KOHAEHCATOp, KOMUPOBAIbHBIN
arnrmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3auMozeiicTBuE HaIEKTPU30BAHHBIX TEJL.



DIIEKTPUYECKOE TT0JIE 3apsKEHHBIX TEl.

IIpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
paccTosIHUSA MEX]y HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DNEKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKa. MIcTOUHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 ydacTka 1enu.

DneKTpuueckoe COIIPOTHUBIICHHE. VY nensHOE COIIPOTHUBIICHUE BEILIECTBA.
ITocnenoBarenpHOE, MapaUIEIbHOE, CMELIAHHOE COSMHEHNE IIPOBOIHUKOB.

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

DJNIEKTPOABUKYILAsA CHJIAa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH OMa Jiist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHask IPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS! METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

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

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh IOJYIPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBBIE TPUOOPHI.

DJEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIMUTOB. DIEKTPOJIUTHUYECKAs
JUccoanus. DIEKTPOIIN3.

DneKTpuuecKkuil Tok B ra3zax. CaMOCTOSTENbHBIN 1 HECAMOCTOSTENbHBIN pa3psaa. MoiaHuUSL.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIe MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP CONPOTUBIICHMS, BAKYYMHBIH U0, TEPMUCTOPHl U (DOTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM TNOJI, TajbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUSL.

3aBUCHUMOCTh COTPOTUBIIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[Tpsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOE 3aMblKaHHE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OIHOCTOPOHHSS TPOBOAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuyeHnue cMEmaHHOTO COCIMHEHUS PE3UCTOPOB.

W3MmepeHne  AJIEKTPOABMIKYIIEH CHUJIbl MCTOYHMKA TOKA M €r0  BHYTPEHHETO
CONPOTHUBIICHHUS.



Hab6nronenue anexrpomnusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCyIIECTBISICTCS C yYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, Hay4YHbId (akT, rumore3a, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJeHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M MX IMPOCKIMU HAa OCHU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JABMKEHHE B JKUBOW mpupoje, tuddysus, ocMoC, TeII000OMEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIJIOBOE PABHOBECHE), DJICKTPUUYCCKHE SBJICHUS B
JKUBOU IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPHABIX TeJl, JKUAKOCTEH M Ta30B, 3JEKTpUYECKHE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

l'eoepaghus: BTaxXHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeusa: npeoOpa3oBaHue ABMKEHUI C UCIOIBb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyrue), JBUTATeNlb BHYTPEHHETO CropaHds, NapoBas TypOuHa, OBITOBOM
XOJIOJMIIFHHUK, KOHAUITUOHED, TEXHOJIOTUH TOYUYEHHsI COBPEMEHHBIX MAaTE€PHUaIoOB, B TOM YHCIIE
HaHOMATEepHaJoB, W  HAHOTEXHOJIOTWH,  JJEKTpOCTaTHYeCcKass  3alluTa,  3a3eMJIeHue
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MNpHUHTEp, 3JIEKTpOHArpeBarTelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marauTHOM MHAYKUMH. [IpUHIMDI Cyneprio3uMM MarHUTHBIX ITOJIEH. JINHUM MarHUTHON
uHAyKkuuy. KapTrHa TuHUI MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MarauTtHoe 1oJiIe MPOBOAHMKA C TOKOM. KapTwHa SWHHMA MHAYKIMH MarHUTHOTO ITOJIS
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBie NpOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

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

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

BuxpeBoe siekTpudeckoe moJie. OJIEKTPOABMIKYIAs CWIA HMHIAYKIMM B IPOBOJHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBumno Jlenna.

NHayKTHBHOCTB. SIBICHME CAMOMHIYKIMHU. DIEKTPOABIIKYILAS CUIAa CAMOMHIAYKLIUN.



DHeprusi MarHUTHOTO NOJI KaTYIIKHA C TOKOM.

DJIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHLI, UHIYKIIHOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIuHUM MHOYKIMY MarHUTHOTO MOJIS.

B3aumozeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHune 3NeKTPOMAarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCHUMOCTD DJICKTPOIABUKYIIECH CHIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsL KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pazpnen S. KoneGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojHble MexaHMuYeckue KojeOaHus. ['apmoHuueckue
kosnebanus. Ilepuon, wactora, amrmumtyga W ¢asa konebanuil. IIpyXUHHBIH MasTHHK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHuid. IIpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbublif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM KOHTYype. AHAJIOTUs MEXIYy MEXaHWYECKUMH M 3JIeKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UACAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[TpencraBiaenue o 3aTyxamomux KojeOaHUsIX. BbIHYXeHHble MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX€HHBIE JIEKTPOMarHUTHbBIE KOJIeOaHUs.

IlepemenHbIil TOKk. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKAa.
AMITTUTYIHOE U IeUCTBYIOIIEe 3HAU€HUE CUIIbI TOKA U HANPSKEHUSI.

Tpancdopmarop. [IpousBoacTBo, mepemaya W NOTPEOJIIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJCTBE AIEKTpodHepruu. KynpTypa ucCnonab30BaHusA
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHu4yeckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHA 3BOHOK,
TeHEepaTop MEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyiedaTenbHON CUCTEMBI (IPYKMHHBIA MM MaTeMaTHYeCKU
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Hab6nronenue pezonanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOaHUSI.

OcuusorpaMmbl  (3aBUCHUMOCTH  CHJIBI  TOKAa M HANpsDKEHUST OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKH WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

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 I1eKmpoMacHUmMHblE 60JIHbL

Mexanudeckure BOJIHBI, ycloBUs pacrpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W juuHA BOJHBL [lomepednble W TPOAONBHBIE BONHBL MHTepdepeHmus u mudpakius
MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Jy4YEHUsl 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOJHE. CBOMCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

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

IIpuHIMIIBI paInOCBA3H U TeJIeBUACHU. Pagronokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

TexHUUYecKne YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
YIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TMOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmomieecst Te10 Kak HICTOYHUK 3BYKa.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJH.

Habmronenue natepdepeHny u AuQpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTHM 3ByKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
KoJIeOaHmi.

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

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonnHetHOE pacripocTpaHEeHHUE CBETa B OJHOPOTHOM Cperie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

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

[Ipenomnenne cBera. 3aKOHBI MpEJIOMIJICHHUS CBeTa. AOCOJNIOTHBIM IOKa3aTesb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroa IOJHOIO BHYTPEHHEIO
OTPaXKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparomue W paccewBalIIMe JIUH3BL. ToHKas nuH3a. DOKYyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIia TOHKOU JIMH3BL. Y BEJIMYECHUE, 1aBaEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOSKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKA, JU(paKIMOHHAsS
peméTka, moIspous.

Jlemoncmpayuu

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

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue noisipuszamnuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAIBHOW TEOPUH OTHOCUTEJIBLHOCTH
['paHuLbl TPUMEHUMOCTH KJIACCHMUECKOW MeXaHuku. IlocTynaTel cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBAapUAHTHOCTb MOJYJSI CKOPOCTH CB€Ta B BaKyyMme, MPUHLUI
OTHOCUTEJIbHOCTH DUHIITEIHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEH U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIUs OKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u SHEPruu POTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIHC
dboToHa.
OtkpeiTue u wucciaenaoBanne (oroadpdexra. Omnbitet A. I'. CromeroBa. 3aKoHBI
doroaddexra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. Onbitel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.



TexHu4yeckne yCTPOWCTBA M TPAKTHUYECKOe NpUMEHeHHe: (oTodaeMeHT, (HOTOomaTUHK,
CoJTHEYHast OaTapesi, CBETOIUO/I.

Llemoncmpayuu

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

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. 3nyuenue u mornomenue GOTOHOB IpU MEpExoae aToMa ¢
OJIHOTO YpOBHSl BSHEpruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPrUM aroma
BOZIOpPOJA.

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

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.

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

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

Habmroienue nuHedvaTbiX CIeKTPOB U3ITy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HabGmronenue nuHeRvyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHMS  sjpa. OtkpseiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa nmo onpeneneHno cocraBa paauoaKTUBHOIO U3JIy4EHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

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

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

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

Snepusle peakuuu. [lenenue u CUHTES sSIEp.

SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TeEpCHEKTHUBBI  SIEPHOM
SHEPreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUI.

dyHaaMeHTalbHbIe B3auMoIeHCTBUS. EquHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: JO3UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CY€TurK MOHU3UPYIOIINX YaCTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH



Otanbl  pa3BUTHS  acTpoHOMuM. lIpukinagHOoe ©W  MHPOBO33PEHYECKOE 3HAUCHHUE
ACTPOHOMHH.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3bI, INIAHETH, HX BUIMNMOE ABHKCHUE.

Conneynas cucrtema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounumk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlHarpamma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpPEMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

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

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

MacmtabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TIOJIOKEHUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IHUS
CeBepHOro noiymapus 1 sipkue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
ATUYECKON cdepax [IesTeTbHOCTH YeIOBEKa, pOJib W MeCTO (U3MKH U aCTPOHOMHUHU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, pPOJb (U3NYECKON Teopun B (GOPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

Wzyuenune xypca ¢usuku 06a3oBoro ypoBHs B 11 kiacce OCYIIECTBISETCS € Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIIEHUE, Hay4YHBIH (akT, rumore3a, (Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
AKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEINIb, U3MEPEHUE.

Mamemamuxa: penieHUE CUCTEMbl ypaBHEHHUH, TPUTOHOMETpHUUYECKHE (YHKIIUH: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAHMHAT, CIOKEHHWE BEKTOPOB, MPOU3BOJHBIC JJIEMEHTAPHBIX (DYHKIIUH,
MpU3HAKU TI0JI00US TPEYTOIHLHUKOB, ONPEIEICHNE TUIOIIA U TUIOCKUX QUryp U 00bEMa Tel.

buonoeus: »nekTpuueckue SBICHUS B JKUBOW TPHUPOJE, KojieOaTeNbHBIC IBUKEHUS B
KUBOW TIPUPOJE, ONTHUYECKHUE SIBJICHUS B KUBOW MPUPOAE, NEUCTBUE paIHUAMM HAa >KUBBIE
OPraHU3MBl.

Xumusa: CTpOEHHE aTOMOB M MOJEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX Te,
MEXaHU3MBbI 00pa30BaHUs KPUCTAJUTMYECKOW PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOI
MMOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHUM.



Texnonozus: TAHAXA DIEKTPOIIEpeNad, T€eHEPATOp MEPEMEHHOTO TOKA, 3IEKTPOABUIATENb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONTHKA, COJIHEUHas 6aTapes.

IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(0a30BbIi1  ypOBEHB) JIOJDKHO  OOECIEYHTh  JOCTHKEHHE  CIEAYIOIIUX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3ybTaThl OCBOEHHs ydeOHOro mpenmera «DH3HMKa» TOIDKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroUIMXCsi pPyKOBOJCTBOBATHCS CPOPMUPOBAHHOW BHYTPEHHEH
NO3MIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIWid, IMO3UTHBHBIX BHYTPEHHHX
yOeXKIEeHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOIIECTBa,
pacmMpeHe XKU3HEHHOTO OIbITa M OIBITA JIESATEIBHOCTH B IPOIECCE PEan3allii OCHOBHBIX
HAaIpaBJICHUH BOCIIUTATEIbHON IESTEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM TMO3MIMK  OOYdYaIOMIerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O WJICHA POCCHICKOT0 O0IIECTBa;

NPUHIATHE TPAJAUIMOHHBIX OOIIEYEIOBEYECKHX T'YMAaHUCTUYECKHX U JEMOKPATHUECKHX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEpECaX T'Pa)KTaHCKOTO OOIIECTBA,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa3oBaTeIbHON OpraHU3altu;

yYMEHHUE B3aUMOJICHCTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMM B COOTBETCTBHHM C HX
(GYHKIMSAMHU 1 Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHHTapPHOH M BOJIOHTEPCKOH JIEATEITFHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUHCKOM Ipax1TaHCKOW UAEHTHYHOCTH, MaTPUOTU3MA;

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

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTh OIICHWBATh CHTYAIMIO M TIPUHUMATh OCO3HAHHBIE PEUICHHUS, OPUCHTUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIE B IEATEITLHOCTH YIEHOTO;

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 PA3IUYHbIM cdepaM NpoPecCHOHATBHON JeSTeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccun 1 peann3oBbIBaTh COOCTBEHHBIE )KN3HEHHBIE TUIaHbI,

TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHHIO M CaMOOOpPA30BaHMIO B O0OJACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU;



6) IKOJIOTHYECKOT0 BOCTIUTAHUSA:

c(OPMHPOBAHHOCTh HKOJOTHYECKOW KYJIbTYphl, OCO3HaHHME TJ00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

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

pacuiMpeHre OmbITa JEATeNbHOCTH JKOJOIMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUMN 10 (pHu3mMKe;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIECCE U3YUEHUST (PU3UKU
OCYILIECTBIISATH MPOSKTHYIO U HCCIIEA0BATENbCKYIO JEITEIILHOCTh HHANBHUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

IMo3naBaTe/bHbIe YHUBepPCAIbHbIE yueOHbIe AeiicTBUS
Bba3zoBble Jioruyeckue eiicTBUS:

CaMOCTOSITENIbHO (OpMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIeNATh EeNU IEATEIIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUN MX JTOCTHKCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMbBIX (PM3NYECKUX SBICHUSX;

pa3pabaThIBaTh IUIAH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBHI B JESTEIHHOCTh, OICHUBATH COOTBETCTBHE PE3YJIbTATOB LEISIM,
OILICHUBATh PUCKH MTOCIIEICTBUI IEATEITLHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

Ba3oBble nccienoBaTesbcKue IeiiCTBUS:

BIIQ/IETh HAYYHOW TEPMMHOJIOTHEW, KIIOYEBBIMU MOHSTUSAMH W MeToAamu (pu3mdeckoi
HAYyKH;

BJIAJIETh HAaBBIKAMH y4€OHO-HMCCIIEIOBATEIBCKON M MPOEKTHON NEATENILHOCTH B 00JacTh
(Gu3MKH, CIOCOOHOCTBHIO W TOTOBHOCTBIO K CAMOCTOSITETFHOMY TIOMCKY METO/IOB PEIICHHS 3a1a4
(U3UUECKOro coiepkaHus, MPUMEHEHHUIO Pa3InYHbIX METOJ0B ITO3HAHUS;

BJIAJCTh BHUJAMHU JEATEIBHOCTH MO TOJYyYEHHIO HOBOTO 3HAHMs, €ro WHTEpIpeTaluy,
npeoOpa3oBaHUI0 W TPUMEHEHHWIO B Pa3IMYHBIX Y4YeOHBIX CHTyallUsX, B TOM YHCIE IPH
CO31aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TMIPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BBIABUTATh
TUMOTe3y €€ pelleHHs, HaXOAWUTh AapryMEHThl Ul JI0Ka3aTelbCTBA CBOUX YTBEPXKICHMIA,
3a71aBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHAJTM3UPOBATh TMIOJNyYEHHBIE B XOJE€ pEIMIEHHs 3aJadd pPe3ylbTaThl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POpMyIHpPOBaTH COOCTBEHHBIC 3aJaud B OOPa30BATEIBHOW JEATEIHHOCTH, B
TOM YHUCJIE IPU U3YYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh MIEPEHOCUTDH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00aCTh )KU3HEACATEILHOCTH;



YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTei;

BBIIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUIriHaJIbHBIC ITOAXOAblI U PCIICHUA,

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;

UCIONIb30BaTh CpeACTBa HMHGOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHI B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MIaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HUH(OPMAIIMOHHOM O€30aCHOCTH;

co3/aBaTh TEKCThl (DU3UYECKOTO COACpNaHHUS B pa3NUyHbBIX QopmaTax ¢ Yy4ETOM
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(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IMKTEHI;

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

NOHMMATh U UCHOJIb30BaTh IPEUMYIIECTBA KOMaH/IHON U HHIUBUIYaIbHON pabOThI;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEHN Ka)KIOr'0 4JI€Ha KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEATECIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUSA MO €€ NOCTHUKEHMIO: COCTAaBIIATh IUIAH JEHUCTBUM, PACOPEACISTH POJIU C YUETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON pabOThI;

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

IpeiaraTh HOBBIE IPOEKTHI, OLICHMBATh WJIEH C MO3WULUH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATH ITO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IMYHBIX CHUTyalUsX,
IPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBIE yHHBepcadbHble yueOHbIE AeiicCTBUSA
Camoopranuzanus:
CaMOCTOSITENIFHO OCYIIECTBJIATH IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMH, BBISIBIISITH MTPOOJIEMBI, CTABUTH U (HOPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIFHO COCTABIIATH IJIAH PEIICHUs Pacu€THBIX M Ka4eCTBEHHBIX 3ajady, TUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ y4€TOM MMEIOUIMXCS PECcCypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;
JIaBaTh OIIEHKY HOBBIM CUTYAIIHsIM;
pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMYHBIX NMPEANOUTECHUH;
JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;



croco0CcTBOBaTh (OPMHPOBAHUIO U TIPOSIBJICHUIO JSPyIUIUH B 00JacTu  (HHU3UKH,

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

JIaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBbHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYyalluu, BBIOOpa BEPHOTO pPELICHHUS,

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 10 UX CHIXKEHHIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTAaTOB ACSITEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B npouecce noctuxkeHus IMYHOCTHBIX PE3YyIbTaTOB OCBOECHHUS IIPOTrPaMMBbI IO pU3UKe AJis
YPOBHSI CpEIHEro 0o0mero oopa3oBaHusi y 0OydYaIONIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
MHTEIJIEKT, MpeArnoaramui 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, CIIOCOOHOCTh aJalTUPOBATHCA K SMOIMOHATHHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMIIEHHWE K JOCTH)KEHUIO LEJId U YCHexy,
ONTUMM3M, UHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATH UCXOS U3 CBOUX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBLHOE COCTOSHHE APYIHX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M COMEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTHMU
JOJIbMH, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peiiaTh KOHQIUKTHI.

NPEIMETHBIE PE3YJIbTATbBI

K konmy oOyuenust B 10 Kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxatb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JNEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (HU3UKU B (OPMUPOBAHUHM COBPEMEHHOM
HAY4YHOH KapTHHBI MHUpA, B Pa3BUTUU COBPEMEHHON TE€XHUKU M TEXHOJOTHMH, B MPAKTUYECKOH
JESATEIILHOCTH JIIOJIEH;

YYUTHIBATh TPAHMIBI TPUMEHEHUS W3YYCHHBIX (DHU3MUECKUX MoOJeNel: MaTepHalibHas
TOYKa, MHEpUUaIbHAs CHCTeMa OTCU€Ta, aOCOJIOTHO TBEPIOE TeNo, MAeaIbHBIA Ta3, MOJEIH
CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIH AIEKTPUUYECKHH 3apsii MpU pElIeHUU
du3nUeckux 3anay;

pacro3HaBaTh (pU3MUecKHe sBIEHUS (Mpolecchl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKOW TEOpUU CTPOEHHUS BEIIECTBA M 3JIEKTPOIUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tel,
IBUKCHHE 10 OKPY)XHOCTH, WHEpLUs, B3amMmopeicTBue Ten, auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOCHHUE JKUAKOCTEH M TBEPIBIX TeNl, U3MEHEHUEe 00BbEMA Ten NpH HarpeBaHUU
(oxJa)kIeHUN), TEIJIOBOE paBHOBECHUE, UCIIAPEHUE, KOHCHCAIM, TUIaBIeHUE, KpUCTAJUIM3aLu,
KUTICHHUE, BJIAXXHOCTh BO3[yXa, MOBBIIICHUE TABJICHUS ra3a IMpPU €ro HarpeBaHWU B 3aKPHITOM



cocyze, CBSI3b MEXKAY IapaMeTpaMH COCTOSHUS Ta3a B M30IpOIECCax, JJICKTpHU3alus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OIMCBHIBATh MEXAaHUYECKOE JBMIKCHUE, MCIIONB3YS (PU3UYECKUE BEIWYHMHBI: KOOPIUHATA,
IIyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHjla, UMILYJIbC Tela, KHHETHYECKas
SHEprus, NOTEHLMAJIbHAs SHEprus, MexaHudyeckas paboTa, MeXaHWYecKas MOIIHOCTb; IpHU
ONMHCAaHUM TPABWIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMbIX BEJIHYMH, HX
0003HAUEHHSI ¥ €JMHUIIBI, HAXOJUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PH3HUECKYIO BEIUYHHY
C IPYTUMU BEJIMYUHAMU;

ONMCHIBATh M3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBICHUS, HCIOJIB3Ys
¢u3nueckue BENWYMHBL: JABJICHHWE Tasza, TeMIleparypa, CpenHss KUHETHYeCKas SHEeprus
Xa0TUYECKOI0 JBMKEHUS MOJIEKYJ, CPEAHEKBAApaTU4YHAsl CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasa, Ko3(pQGUIMEHT MOJE3HOro JNEHCTBUS TEIUIOBOIO
JIBUTATENIS; IPU OMUCAHUM MTPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIb3YEMbIX BEJIHUYHUH,
uX OOO3HAYCHHMS W EIMHHIBI, HAXOTUTHh (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NIECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

ONMCHIBATh M3YYCHHBIC JJIEKTPUUECKHE CBOMCTBA BEIECTBA M IEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONIb3ys (PU3NUECKHUE BEIUYMHBL: AJIEKTPUUYECKUH 3apsij, 3JIEKTpUYECKoe IOJIE,
HaIpPsOKEHHOCTh  IOJIS, IIOTEHLHMAJ, pa3HOCTh IIOTEHUMAIOB; IIPU ONKMCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OO0O3HAUCHHUS W CIHHUIIBL
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIUUUHY C IPYTHMH BEIMYUHAMY;

aHAJIM3UpPOBaTh (PU3MUYECKHE MPOLECChl U SIBIEHUS, UCHOJb3Ys (DU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3akonsr HproTOHa, 3aK0oH coxpaHeHus
MEXaHUYECKON DHEPrUH, 3aKOH COXPAHEHHUs MMITYJIbCA, IPUHLNII CYNIEPIIO3ULIUNA CUJ, IPUHLIAII
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEILECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEJHEH KHHETUYECKOW DHEPIUM TEILUIOBOTO JABUKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIrepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpaHEHUs
AIIEKTPUYECKOr0 3apsna, 3akoH KylloHa, mpu 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BhIpaKEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI ISHCTBUS MAIINH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3nuyaTh yCIOBHUS UX 0€30MacCHOT0 UCOIb30BaHUS B TIOBCETHEBHOM KU3HU;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM M IPOLECCOB C
UCTOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, 0pu 3ToM  (HOpMYIHPOBATH
npobnemy/3agadyy M TUNOTE3y Y4EeOHOro OKCHEpUMEHTa, COoOMpaTh YCTAHOBKY U3
MPEeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI;

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

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (QU3NYECKUMH BEIMYMHAMU C HCIOJb30BaHUEM
OpSIMBIX M3MEPEHMH, MpPH 3TOM KOHCTPYHpPOBaTh YCTAHOBKY, (UKCHPOBATh PpE3YNIbTaThI
MOJYYeHHOM 3aBUCUMOCTU (PU3MYECKHX BEJIWYHMH B BHJIE TaONMIl U IpadUKOB, JI€IaTh BHIBOIBI
10 pe3yabTaTaM UCCIIECI0BAHMS;

coOnrofarh mpaBuia Oe30MacHOro TpyAa IMPU NPOBEIACHHM HCCIEIOBAaHUN B paMKax
y4eOHOIr0 OSKCIEPUMEHTa, Y4eOHO-UCCIEN0BAaTEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
UCIIOJIb30BAHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemiath pacuy€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOM MOJEeNbl0, HUCHOIb3Ys
(u3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BIOUPATh (PU3HUECKYIO



MOJieIb, BBIIEIATh (U3NYECKHUE BEIMYMHBI M (OpPMYIbl, HEOOXOAHWMble s e€ peleHus,

IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOyYEHHOTO 3HAUCHUS (PU3HMUECKON BETMUUHBL;
pemath KayecTBEHHBIC 33/1a4M: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUMBYIO IIETIOUKY

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

UCIONIB30BAaTh NPU PELICHUH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(OPMAalOHHbIE
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIIPETALMH W TIPEACTABICHUS Yy4eOHOH U
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, TOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIyYaeMyro HH(OpMaLINIO;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apYOEKHBIX y4EHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJIb30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HM IS
obecrnieueHns 6€30MacHOCTH MpU OOpaIlleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHUCTBAMHU, JIJIS
COXpaHEHHUS 3I0POBbS U COOIIOICHUS HOPM SKOJIOTHUYECKOTO MOBECHUS B OKPYKaIOIIEH Cpee;

paboTatk B TpyIIIe C BHITOTHEHUEM PAa3TUYHBIX COIUALHBIX POJIEH, MIIaHUPOBATh paboTy
TPYIIIbI, PalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATENIHOCTH B
HECTAHJIAPTHBIX CUTYalMsIX, aJIeKBAaTHO OLICHMBATh BKJIAJ Ka)JOT0 M3 YYaCTHUKOB TPYMIbI B
pelieHne paccMaTpUuBaeMOi IPOOIEMBI.

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

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (U3HKU B (HOPMUPOBAHHHM COBPEMEHHOM
HAyYHOW KapTHUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
NeSITeTLHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VUUTHIBATh TPAHUIBI TIPUMEHEHUS W3YYCHHBIX (U3WUECKUX MOJCNCH: TOYCUHBIN
DIIEKTPUYECKUI 3apsii, Jyd CBETa, TOYEYHBIM HCTOUYHUK CBETa, SAepHAs MoOJelIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O SI7Jpa MPH pelieHnr GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MIPOILECCh) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKN M KBAHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJUMOCTH, TEINIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JEHCTBUS TOKa, B3aMMOJCHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAas
WHAYKINS, JCWCTBUE MArHUTHOTO TOJIA Ha MPOBOAHMK C TOKOM U JBWXKYIIUICS 3aps,
AJIEKTPOMAarHuTHbIE KOJIeOaHUs U BOJIHBIL, IPSIMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npejomiieHue, WHTepdepeHus, Iuppakuus W TOJSApU3alUs CBeTa, JHUCIEPCUs CBETa,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeToBOE NaBleHNE, BOZHUKHOBEHUE TUHEHUATOro
CIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAs! PaliOAKTUBHOCTb;

OIMCHIBATh HM3YYECHHBIC CBOMCTBA BEIIECTBa (IEKTPUYECKHE, MAarHUTHBIC, ONTHYECKHE,
AIIEKTPHUYECKYIO TPOBOAMMOCTD Pa3IMYHBIX CPE) M AIIEKTPOMArHUTHBIE SBICHUS (IIPOIECCHI),
UCTIONB3Yysl (U3UYECKHE BEIUYMHBL: DJIEKTPUUYECKHH 3apsil, cuja TOKa, DIEKTPUYECKOe
HarpsHKeHUE, 3JIEKTPUUECKOE COTPOTUBIICHUE, Pa3HOCTh TIOTEHIMAJIOB, JIEKTPOABIKYIIAs CUIIa,
paboTa TOKa, WHIYKIHMS MarHUTHOTO IO, cwia Ammepa, cwia JlopeHIa, WHIYKTHUBHOCTH
KaTyIIKH, SHEPTHs AJIEKTPHUYECKOTO0 M MAarHUTHOTO TIOJEW, TMEepPHOJA W 4YacToTa KoyeOaHWi B
Kose0aTeIbHOM KOHTYpE, 3apsij W Ccujia TOKa B MPOIECCe TAPMOHUYECKHUX DJIEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOsSHHWE WM ONTHUYECKas CHUila JMH3bI, MPU OMUCAHUHM MPABUILHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIONB3YEMBIX BEIHYHH, WX OO0O3HAUCHWS W EIHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUMHY C IPYTUMU BETUUUHAMU;

OMKCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHUS U TIPOIECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTH AJICKTPOMATHUTHBIX BOJH, JITMHA BOJHBI M YacTOTa CBETAa, DHEPTUS U
UMIyasC (OTOHA, MEpPUOJ ToJypacmajna, SHEPrus CBSI3U AaTOMHBIX SJA€p, MPU ONHUCAHUU



IPaBUIbHO TPAaKTOBaTh (PM3UYECKUH CMBICH MCIOJIB3YEMbIX BEIMYMH, MX OO0O3HA4YeHUs U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TAHHYIO (PM3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PU3UUECKON BEITUYHHBI;

aHAJIU3UPOBaTh (PU3MUYECKHE MPOLECCHl U SBIEHUS, UCHOJB3Ys (DU3MUECKHE 3aKOHBI U
OPUHLIMIBL 3aKkoH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO M IAPAJLICIBHOIO  COCIUHEHUS
IIPOBOJHUKOB, 3akOH JDKoyis—JIeHna, 3aKOH JJIEKTPOMAarHUTHOM  MHIYKLMWH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHeHMe OMHHIITeHHa Ui (Qorodddexra, 3aKOH COXPAHEHUS DSHEPruM, 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 BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
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 HCCIICOBAHUIO (PU3MUECKUX SBJICHUH M MPOLIECCOB 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;

OCYILECTBIIAATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO M3MEPEHUs M HCIOJb30BATHh HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C UCIOJIb30BaHUEM IPSIMBIX U3MEPEHUN:
IOpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpOBaTh PE3yNbTaThl MOJYyYEHHOH 3aBHCUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
UCCJIEJIOBAHUS,

coOnrofarh mnpaBuia O€30IaCHOrO TpyAa IMPU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-UCCIENI0BAaTENIbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOr0 000PYAOBaHUS;

pemath pacu€THblE 3aJayd C SIBHO 33JaHHOM (U3MYECKON MOJENblo, HCIONb3ys
¢u3nyeckue 3aKOHbl M MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCIOBUS 3a/1a4dl BHIOMPATh PU3NYECKYIO
MO/JIeNIb, BBIACNATh (U3MYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEATLHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCKON BEIMUHHBI,

pelaTh KayecTBEHHbIE 3aJaud: BBICTpAUBaTh JIOTUYECKH HEMPOTHUBOPEUMBYIO ILIETIOYKY
PacCyXXJIEHUI ¢ OTIOPOI HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHUS,

UCMOJIBb30BaTh MPH PEUIeHWH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUHM Ul TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIIPETALMM U TpeICTaBlIeHHUs yuyeOHOH u
HAyYHO-TIOMYJISIPHOM HMH(pOpPMAIUH, IOJYYEHHON W3 pa3IUYHbIX 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/a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BsACHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCTOJIb30BAaTh TEOPETHUECKUE 3HAHUSA 1O (U3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrieyeHns O€30MAaCHOCTH MPH OOpaIleHUH ¢ TPHOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMHU, IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJIEHHUS HOPM SKOJIOTHYECKOT0 IOBEICHUS B OKpYXKaIoIEel cpele;



paboTaTh B TpYIIIE C BBIMOJIHEHHEM PA3IUYHbBIX COIMANBHBIX pOJIeH, IUIAHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh OOf3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTh B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
1 MeKTPOCTATHKA 10 . https://m.edso0.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12 1
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 3
IMOYPOYHOE IINTAHUPOBAHUE
10 KUIIACC
KosmuecTBo yacos JJIeKTPOHHbIE
Ne Hara uupposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoTsbI padoTshI
pecypcsbl
®du3rKa — HayKa O PUPOJIE.
1 Hayunsie MGTZK bl HofoHlfﬂ 1 bubmmorexa [JOK
v A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEer0 MUpPa
Ponb u MecTo pusuku B
5 (GhopMUPOBAHUN COBPEMEHHOM 1 bubnmnoreka [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETPHOCTH JIIOIeH
MexaHnueckoe ABUKEHUE.
3 OTHOCUTENBHOCTh MEXAHUUYECKOTO 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c3508
neuxenus. [lepemenienue, CKOpocThb,



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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YCKOpEHHE

4 PaBHOMepHOE NIpsIMOJIMHETHOE bubnnoreka [HOK
JIBIDKECHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPAMOJIUHENHOE bubnmoreka [JOK
JIBIDKCHHE https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe majieHue. Y CKopeHue bubnmoreka [JOK
CBOOOIHOTO IMaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BUXEHUE.
7 JBr>KeHrE MaTepHaIbHON TOYKH I10 bubmmorexa [JOK
P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[TpuHIIUIT OTHOCHTENLHOCTH [ amuies.
8 HNuepruanbHble CUCTEMEI OTCUETA bubnnorexa [IOK
prt . ’ https://m.edsoo.ru/ff0c3be8
[TepBeiii 3akoH HeroTOHA
Macca tena. Cuia. [lpunnun
9 Cyneprno3uiuu cuil. Bropoii 3akoH bubmorexa HOK
yrep H ’ p . https://m.edsoo.ru/ffOc3be8
HproTona A MatepuanbHOM TOUKH
Tpernii 3akoH HproToHa 111 bubnnorexka [JOK
10
MaTepHaAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroTteHus. Cuna
11 TspkecTh. IlepBas kocMuueckas bubmorexa LOK
S Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnmuorexa [JOK
Tela https://m.edsoo.ru/ffOc3el18
Cwnna tpeans. KoaddbunuenaT TpeHus.
13 Cuna ZEH OTI/IBJ'Iej)I/Iq:[ rI[l U BI/DP;(eHHI/I bubmmorexa LOK
p pr A https://m.edsoo.ru/ff0c3f76
Teaa B JKUIKOCTH HJIN ra3e
14 [TocTymarensHOE U BpalaTeabHOe bu6nmoreka [JOK

JBIDKEHHUE a0COJIFOTHO TBEPIOTO Tea.

https://m.edsoo.ru/ff0c41a6
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Mowment cuibl. [lneyo cuiel. YcioBus
paBHOBECHS TBEPAOTO Teja

15

HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MAaTEPHUAIIBHBIX TOYECK.
Nmnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCca. PeakTuBHOE IBUKEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

17

18

PaboTa 1 MOIIHOCTb CHIIBI.
Kunerndeckas sHeprust MaTepuagbHON
ToukH. Teopema 00 U3MEHEHUH
KMHETUYECKOU SHEPrUU

[ToTeHumanbHast SHEPTHSL.
[ToTeHumanbHast SHEPTHS YIPYTO
neOpMHUPOBAHHON MPY>KUHBL.
[MoreHumanpHas HEPrHsl TeJa BOJIU3U
MOBEPXHOCTU 3eMITH

[ToTeHnnanbHbIC U HETIOTEHIHAILHBIE
cubl. CBs3b pabOTHI
HCIIOTCHIINAJIBHBIX CHUJI C UBMCHCHHUEM
MeEXaHUYECKOU SHEPTHUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPTUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

bubmuorexa [JOK
https://m.edsoo.ru/ffOc461a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI C
N3MCHCHUCM MGX&HI/I‘-IGCKOﬁ BHGPFI/II/I
TeJa Ha TIPUMEPE PacTsHKEHUS
PE3UHOBOTO JKTyTa»

20

KonTponbhas pabota no teme
«Kunemaruka. J[nHamuka. 3aK0HBI
COXpaHEHHUS B MEXaHHUKE)

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
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21

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
newxkenue. dubdysus

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

22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIICCTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
1 TBEPJIBIX TEIl

23

24

25

Macca monekyn. Konnuectso
BemectBa. [locTtostHHas ABoraapo

TennoBoe paBHOBecue. TeMmmepaTypa
u e€ n3Mmepenue. lllkana remrneparyp
Lenbcus

HUneanpusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETHYECKOM SHEPrUuun
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
Menneneesa-Knaneiipona

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

27

28

29

3akoH J/lambToHa. ["a30BbIC 3aKOHBI

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH MEXKAY
napamMeTpamMM COCTOSIHUS
pa3pexKEeHHOTo ra3a

I/I3OHpOI_ICCCBI B UACAJIBHOM ra3€ M ux
rpa(pnqecxoe MMpEaACTaBJICHUC

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

30

BryTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
croco0kb! e€ n3Menennsa. KoiamuecTtso

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4dc2
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TEIUIOTHI U paboTta. BHyTpeHHAs
SHEPrHsl OTHOATOMHOT'O UEaTBHOTO

rasa
bubmuorexa [JOK
1 B
3 AARLTETLIoEpeAatn https://m.edsoo.ru/ff0c5c36
VY nenpHas TENI0EMKOCTh BELIECTBA.
32 KonudecTBo TemnoTel npu bubmmorexa [JOK
p . https://m.edsoo.ru/ff0c5c36
Teruionepenade. AnuabaTHbIN mpoiecce
33 [IepBblil 3aKOH TEPMOJMHAMUKH U €T0 bubnuoreka [IOK
IIPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
Heo6patumocTs nporeccoB B
34 npupoe. Bropoii 3akon bubmmorexa [JOK
PHpOAS. STOp https://m.edsoo.ru/ff0c6230
TEPMOJINHAMHUKHI
35 [Tpunmun nevicteust u KII/ TermoBoit bu6mmoreka [IOK
MalluHbI https://m.edso0.ru/ff0c600a
36 Hukn Kapuo u ero KII1/]
37 DKosoruyeckue npoodaemMbl
TEIIO3HEPTeTUKH
38 O6o06matomuii ypok «MonexynspHas bubnuotexa [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo0.ru/ff0c6938
KonTponbHas padora no teme
39 «Momnekynspras pusuka. OCHOBBI bubmmorexa [JOK
YEp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHKI
40 [TapooGpazoBaHue U KOHIEHCAIUS. bubnuorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIbHAS
. bubnmuotexa [JOK
41 BJIKHOCTh BO3/1yxa. HackIeHHbIi

nap

https://m.edsoo.ru/ff0c64d8
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Tépnoe Teno. Kpucrammyeckue u
amopdHbIe Tena. AHU30TPONHUS

bubmuoreka [JOK

42
CBOWCTB KpuCTaIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHBIE MaTepHAITbI
[laBnenue n KpUCTaIM3aLMSL.
43 V nenpHas TEII0Ta IIaBICHUS buGnnorexa LIOK
) https://m.edsoo.ru/ff0c6708
CyOnumarus
bu6mmoreka [IOK
44 YpaBHeHHe TEIIOBOro OanaHca
PABHEHHUE TEITOBOT i https://m.edsoo.ru/ff0c6820
DneKkTpu3anus Tei. IINEKTPUIECKUN
45 3apsia. JIBa BUJIa DIEKTPUIECKUX bubmorexa LHOK
PAL. a p https://m.edsoo.ru/ffOc6bcc
3apsioB
IIpoBogHMKH, TUINCKTPUKH U
46 H(I))JI Z[OBO HIfKH 3a1f(r))H COXpaHEHUs bubnmorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsiia
B3aumopeiictBue 3apsiioB. 3aKoH
47 Kynona. ToueuHbIH 3IeKTPUUECKUH bubmmorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanpsk€HHOCTD 2JIEKTPUYECKOTO
48 nosis. [IpuHIMn cynepno3suuuu bubnnorexka [JOK
JJIEKTPUYECKUX TOJIeH. JInHNM https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cui sneKTpoCcTaTHIeCKOTO
49 ond. ITorennuan. PazHocts bubmmorexa [TOK
) THHalr. https://m.edsoo.ru/ff0c6f00
IIOTEHIIMAIOB
ITpOBOIHUKH U OUDIEKTPUKU B
P P Bummorexa [IOK
50 AIEKTPOCTATHYECKOM IT0JIE.

JII/IBJ'IeKTpI/IIIeCKaﬂ IMPOHUITACMOCTD

https://m.edsoo.ru/ff0c7018
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51

52

OnekTpoéMkocTh. KoHnniencarop

:‘)J'IGKTpOéMKOCTB IIJIOCKOI'O
KOHACHCaTOopa. 3Hepr1/1;1 3apsAXKECHHOI'O
KOHACHCaTopa

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHas pabota "M3mepenue
AIIEKTPOEMKOCTH KOHJeHcaTopa"

54

[TpuHIMI NEHCTBUS U IPUMEHEHHE
KOHJICHCATOPOB, KOIUPOBAIHHOTO
ammapara, CTpyHHOT0 IpUHTepa.
DIIeKTpOCTaTUYECKas 3allIHTa.
3azeMyIeHHE SIIEKTPOIPUOOPOB

55

DIEKTPUIECKUN TOK, YCIOBUS €T0
cyuiectBoBaHusA. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma st
ydacTKa Lenu

56

[TocnenoBarenpHOE, TapaLUIEIBHOE,
CMEIIaHHOE COeTMHEHHE
MPOBOIHUKOB. JIaboparopHas padoTa
«M3yvyeHne cMenIaHHOTO COCTMHEHUS
PE3UCTOPOBY

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

58

PaboTa 1 MOIITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenma

3akoH OMa aJ1s TOJITHOM (3aMKHYTOM )
anexTpuyeckoit nenu. Kopotkoe
3aMblkanue. JlaboparopHas padora
«M3mepenune DJIC ucTouHMKA TOKA U
€r0 BHYTPEHHETO COITPOTHBIICHUS

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0



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

DJIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTh

>9 COIIPOTHUBJIEHUS] METAJIJIOB OT
Temrneparypbl. CBepXIIpOBOIUMOCTh

60 DNEKTPUUECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAS U

61 npuMecHas npoBoauMocTs. CBOMCTBA bubnuorexa [IOK
p—~n-niepexona. I1osynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
npuOopbI
DIIEKTPUUYECKUI TOK B paCTBOpax 1

62 pacIuiaBax 3JeKTPOJIUTOB. bubnuorexa [IOK
DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
ONeKTpUYEeCKUi TOK B ra3ax.

63 CaMoCTOsITeNTbHBIN U bubmuorexa [JOK
HECaMOCTOSATENIbHBIN pa3psal. MoHus. https://m.edsoo.ru/ff0c84ae
[Imazma
OnexTpudeckrue Npudbopsl U

64 YCTPOMCTBA U UX NMPAKTUYECKOE bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o06maromuit ypok bubmmoreka [JOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «nekTpocratuka. [locTostHHBIN bubnmuorexa [JOK

3NEKTpUYEeCKUil TOK. TOKHM B
Pa3JIMYHBIX CpEAX»

https://m.edsoo.ru/ff0c8a8a



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

PesepsHblit ypok. KonTponbHast bubmuorexa [IOK
67 1
pabora 1o Teme "DIeKTpoIuHaMHKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHeIil ypok. O000MIarOmMu ypok 1 bubnnoreka [HOK
no teMam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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