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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢gusuke 6a30BOro ypoBHSI HA YPOBHE CpeAHEro oOIIero oopa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHMM K pe3yjbTaTaM OCBOEHUS OCHOBHOMU
oOpasoBarensHON mporpammsbl, mpenacraBieHHbIXx B ®I'OC COO, a Takke ¢ y4éToM
denepanbHON paboyeil MporpaMMbl BOCIIUTAHUS W KOHLEMIWHU IPENOJaBaHUsl y4eOHOTO
npenmeta «®Pusmka» B 00pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit ®denepanmn,
peanu3youx OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

Copepskanue nporpammbl Mo (pu3uke HampablieHO Ha (OPMUPOBAHUE €CTECTBEHHO-
Hay4yHOUW KapTuHbl Mupa oOyuaroniumxcsa 10—11 kmaccoB mpu oOydeHMH HMX (U3HMKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO moaxosa. [Iporpamma no ¢gusuke
cootBercTBYyeT TpedoBanusM GI'OC COO k miaHUPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
METalpeAMETHBIM ~ pe3yjibTaTaM OOyYeHHs, a TaKXe YUYUThIBA€T HEO0OXOJAUMOCTh
peanu3alud MEeXIPEeJAMETHBIX CBSI3eM (PU3MKM C €CTeCTBEHHO-HAyYHBIMU YUYEOHBIMU
npeaMetamu. B Heil onpenensitoTcsi OCHOBHBIE LENU W3Y4YeHHs (PU3UKU HA YPOBHE CPEIHETO
oOmero oOpa3zoBaHus, IUIAHUPYEMBIE Pe3yJIbTaThl OCBOCHUS Kypca (M3HKH: JUYHOCTHEIE,
MeTamnpeIMEeTHbIC, MpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3uke BKIIOYAET:

e IUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca (U3MKH Ha 0a30BOM YPOBHE, B TOM

YHClie IPEIMETHBIE PE3YIbTaThl IO FOJaM 00yUYeHUS;

e conepkaHue yuebHoro npeamera «Pusrka» o rogam o0ydeHusl.

®du3rka Kak Hayka o HamOoJsiee OOIIMX 3aKOHAaX MPUPOJbI, BBICTyIAs B KayecTBE
y4eOHOro TMpeaMeTa B UIKOJE, BHOCHT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHUU 00
okpyxatomeMm mupe. [IIkombHbIN Kype GU3HKH — CUCTEMOOOPA3YIOIIHM T €CTECTBEHHO-
HAy4YHBIX Y4EOHBIX NPEIMETOB, TMOCKOIbKY (U3NYECKHUE 3aKOHBI JI€KAaT B OCHOBE
MPOIIECCOB M SIBJICHWM, H3ydyaeMbIX XHUMHeEH, Ouosorueu, ¢uzmdeckord reorpaduei u
actpoHomuel. Mcnonb30BaHue M aKTUBHOE MPUMEHEHHE (PU3NUYECKUX 3HAHUN Ompenesnsier
XapaKkTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTMH B cdepe SHEPreTHKH, TPAHCIOPTa,
OCBOEHMSI KOCMOCA, MOJYYEHUSI HOBBIX MATEPUAJIOB C 3aJaHHBIMH CBONCTBAMU U JPYIHX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa oOydyarouuxcsi, B OpMUpPOBAaHUE YMEHUU MPUMEHSATH HAYYHBIM MeETO.
MO3HAHUS MPU BBITIOJHEHUN UMHU YY€OHBIX UCCIIEOBAHUM.

B ocHOBy kypca Qu3uku ans ypoBHS CpeAaHero oOuiero o0pa3oBaHUS MOJIOXKEH P
U7ei, KOTOpblE MOXKHO pacCMaTPUBATh KaK NPUHIUIIBI €70 IIOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUHU € HEW KypC SIBJISIETCS JIOTHUECKH 3aBEPILIEHHBIM,
OH COJIEPXUT MaTepHall U3 BCEX pa3esioB (PU3HUKH, BKIIOYAET KaK BOMPOCH! KIACCHYECKOM,
TaK U COBPEMEHHOMN (PU3HKHU.

Hoes eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (GuU3NKu 0OBeAHHEH
BOKpYT (u3nueckux Teopuid. Beaymmm B Kypce sBisgercs (GOpMHUpPOBAHHE MPEACTABICHHIMA
O CTPYKTYPHBIX YPOBHSIX MaT€PUH, BELIECTBE U MOJIE.

Hoes  eymanumapuzayuu. E€  peanuzamuss  npeamnosiaraeT — MCIOJIb30BaHUE
I'YMaHUTApHOTO MOTEHIMaaa (PU3NYeCKOil HayKH, OCMBICICHUE CBSI3U Pa3BUTHUSL (PU3MKH C



pazBuTHEM OOIIecTBa, a TaKkKe C MHPOBO33PEHUECKHMH, HPABCTBEHHBIMH U
HKOJIOTUYECKUMU TPOOIEeMaMu.

Hoes npuxnaownoti nanpasnennocmu. Kypc ¢Gu3Mku mnpeamonaraeT 3HAKOMCTBO C
IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHUECKUX TPUIOKCHHA M3YYCHHBIX TEOPUU H
3aKOHOB.

Hoesn sxonocusayuu peanu3yercs MOCPEACTBOM BBEACHHS JJIEMEHTOB COJEP)KaHMUSA,
NOCBSIIEHHBIX AKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTHEM TEXHHKH M TEXHOJIOTUH, a TakkKe OOCYKIEHHUS MpoOJeM palroHAIBHOTO
IPUPOIOTIONB30BAHUS M KOJOTUIECKON OE30TTaCHOCTH.

CTep>KHEBBIMU 3JIEMEHTaMH Kypca (GU3UKH Ha YPOBHE CPEIHEro 00IIero oopa3oBaHuUsI
ABIIAIOTCS (pu3ndeckue Teopuu (popMupoBaHUE MPEICTABICHUN O CTPYKTYpe MOCTPOCHUS
duznyeckoil Teopuu, ponu (PyHAAMEHTAIbHBIX 3aKOHOB M TMPHUHIMIIOB B COBPEMEHHBIX
OpEICTaBICHUAX O TMPHUPOJAE, TpPaHULAX NPUMEHUMOCTH TEOpHUH, M ONUCAHUS
€CTECTBCHHO-HAYYHBIX SBJIICHUH U TMPOIIECCOB).

CuCTEeMHO-eSTEIbHOCTHBIN TOJIX0 B Kypce (DPM3MKH peau3yeTcsl IPexae BCETro 3a
Ccu€T OpraHM3alli SKCIEPUMEHTAIBHOW JAesTeNbHOoCTH oOydaromuxcs. [ns 6a3zoBoro
YpOBHSI Kypca (M3UKH — 3TO HCIOJb30BaHHE CHUCTEMBbI (DPOHTAJBHBIX KPATKOBPEMEHHBIX
IKCIIEPUMEHTOB U JIAOOPATOPHBIX PabOT, KOTOPHIE B IporpaMMme 1o (hu3uKe 0ObeINHEHBI B
OOIIMII CMHUCOK YYEHUYECKHX MPAKTHUYECKUX paboT. BhimeneHue B yKa3aHHOM TEpeyHe
7a00paTOpHBIX pabOT, TPOBOJUMBIX JUIS KOHTPOJS U OIICHKH, OCYIIECTBIISICTCS
y4acTHUKaMH 00pa30BaTEIbHOIO IMpolecca UCXOAS M3 OCOOCHHOCTEH IUIAHUPOBAHHS H
ocHamienusi kabuHeta (usuku. [Ipu sTOM OOecreumBaeTcs OBIAJCHUE OOYJAIOITUMUCS
YMEHHUSIMH TIPOBOJIMTH KOCBEHHBIE W3MEPEHUS, UCCIICOBAHMS 3aBHCUMOCTEH (DHU3HUECKUX
BEJIMYMH U TIOCTAHOBKY OTBITOB TI0 TTPOBEPKE MPEIJI0KEHHBIX THIIOTE3.

Bonbiioe BHMMaHHME yAENseTCS PEIICHUIO0 Pacu€THBIX M KAa4eCTBEHHBIX 3anay. [lpu
3TOM JJIsl pacu€THBIX 3a/1ay MPHOPUTETOM SBIISIOTCS 3aJa4U C SIBHO 33JJaHHOM (PU3UYECKOM
MOJIEJIbIO, TO3BOJIAIOIIME TMPUMEHSITh H3YyUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3
OJTHOTO pazzienia Kypca, TaK ¥ MHTETPHUPYsI 3HAHUS U3 Pa3HBIX Pa3aelioB. J[1s KadecTBEHHBIX
3a/1a4 MPUOPUTETOM SIBIIIOTCS 3aJ]aHUsI HA OOBSICHEHHE MPOTEKaHUsT (PU3NIECKUX SBICHUMA
U TPOIIECCOB B OKpYXKalIIeW >XU3HU, TpeOyromue BbiOOpa (Qu3MUYecKod MOAETH s
CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TtpeboBanmsiMu PI'OC COO k MaTepHabHO-TEXHUUYECKOMY
obecrnieyeHnI0 yuyeOHOTo mnporecca 0a30BbIii YPOBEHb Kypca (PM3UKKM Ha YPOBHE CPEIHETO
o01ero 06pa3oBaHus TOJDKEH U3Y4YaThCsl B YCIOBHUSAX MPEIMETHOTO KaOMHEeTa (DM3UKH WJIH
B YCIOBHUSIX HWHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB E€CTECTBEHHO-HAy4YHOTro Iukia. B
KaOuHeTe (U3MKH JODKHO OBITh HeoOxoaumoe JabopatopHoe 0O0OpyAOBaHUE IS
BBITIOJTHEHMSI YKa3aHHBIX B MPOrpamMme Mo (U3MKE YICHHUYECKUX MPAKTUYECKUX paboT |
JEMOHCTpAIIMOHHOE 000pYI0BaHNUE.

JleMoHCTpanmmoHHoe 00OpyAoBaHUE (OPMHUPYETCS B COOTBETCTBHU C TMPUHIIMIIOM
MUHUMAaJIBbHON JOCTaTOYHOCTH M 00€CIIeYMBAET MOCTAHOBKY MEPEUHCICHHBIX B MPOrpamMme
no (QU3MKE KIIOYEBBIX JEMOHCTpAllMi Ui WCCIEAOBAaHUS W3Y4YaeMbIX SIBICHUA W
MPOIECCOB, SMITUPUUECKUX U (DYHTaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.



JlabopaTopHoe 000Opy0BaHUE ISl YYEHUYECKUX MPAKTUYECKUX padboT hopmupyercs
B BUJE TEMAaTHYECKUX KOMIUIEKTOB W 00OecrevynBaeTcss B pacyére OAHOTO KOMIUIEKTa Ha
IByX oOyuaromuxcs. Temarnueckne KOMIUIEKTHI JJaOOpaTOPHOTO O0OpPYAOBaHUS JTOJKHBI
OBITh MOCTPOCHBI HA KOMIUJIEKCHOM HMCIOJIb30BAHUM aHAJIOTOBBIX U IIUGPOBBIX MPUOOPOB, a
TaK)K€ KOMITbIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE IU(POBBIX JabopaTopuil.

OCHOBHBIMHU LEJIAMHU U3yUY€HUS] PU3UKHU B 001IEM 00pa30BAHUHU SIBIISIFOTCS:

dbopMupoBaHUEe WHTEpPECA W CTPEMJICHUS OOYYArOMMXCs K HAyYHOMY H3yYCHHUIO
PUPOBI, PA3BUTHE UX MHTEIUICKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TIPEACTABICHUA O HAy4HOM METOJe TMO3HaHUS W (OPMHUPOBAHHE
UCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYIKAIOLTUM SIBJICHUSIM;

dbopMHupoOBaHNEe HAyYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa HW3YYEHHUS OCHOB
CTpPOCHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUEe yMEHUI OOBSCHATH SIBICHUS C WCIOJIb30BAaHUEM (U3HUECKUX
3HAHWUU U HAYIHBIX IOKA3aTEIbCTB;

dbopMupOBaHHE TPEACTABICHUH O ponu (QU3UKKA [N pa3BUTUA  JAPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTkeHne 3TUX Lenei obecrneynBaeTcsl pelieHneM CIeyIOMX 3a1ad B Mpolecce
U3y4YeHUs Kypca (U3UKHU Ha YPOBHE CPEJIHEro 00111ero 00pa3oBaHus:

NpUOOPETEHUE CHUCTEMBbl 3HAHUM 00 OOmMX (PUHMYECKUX 3aKOHOMEPHOCTSX,
3aKOHax,  TEOpUAX,  BKJIIOYAs  MEXaHWKY,  MOJICKYJSIpHYI0  (U3HKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPO(PU3HKHY;

dbopMHEpOBaHUEe YMEHUW TPUMEHSATh TEOPETHUECKHE 3HAHUSA 75 OOBICHEHUS
du3nYeCKUX SBICHUA B TMPUPOAC M AN MPUHATHS MPAKTUUYECKUX PEIICHUN B
MIOBCETHEBHOM JKU3HU;

OCBOCHHME CIIOCOOOB PEIICHHS Pa3IWYHBIX 3a7a4 C SBHO 3aJaHHOW (pu3mdeckoi
MOJIEJIbIO, 3aj]a4, MOJAPa3yMeBAIOIIMX CaMOCTOSITENbHOE CO3/1aHue (HU3MUECKON
MOJIEIIH, aJICKBATHON YCIIOBUSM 3aa4H;

NOHMMaHNEe (PU3UIECKUX OCHOB M TIPUHIIUIIOB ACHCTBHS TEXHUYECKUX YCTPOUCTB U
TEXHOJOTHYECKHUX TPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJAaMH CaMOCTOSITEIPHOTO  IIAHUPOBAHUST W MPOBEACHUS
bu3nYecKuX OKCIEPUMEHTOB, aHajdu3a W HWHTepnperanuu uHOOpMaIuH,
OTpeeNieH s JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTara;

CO3MaHME YCIOBUH IS Pa3BUTHS YMEHUH TPOEKTHO-HCCIIEIOBATEILCKOH,
TBOPUYECKOH J1eATEIHHOCTH.

Ha uzyuenue ¢usuku (6a30BbIii YpOBEHB) HA YPOBHE CPEAHETO OOIIETO 00pa3oBaHuUs
otBoautcs 136 vacoB: B 10 kimacce — 68 vacoB (2 yaca B Hezenmo), B 11 kinacce — 68 yacoB
(2 yaca B HEZIEIIIO).

[Ipennaraemerii B mporpamMme mo ¢Gu3MKe nepedeHb Jab0paTOPHBIX U MPAKTHYECKUX
paboT SIBISIETCS PEKOMEHIOBAaHHBIM, YYUTEINb JEJIaeT BHIOOP MPOBEICHUS JIAOOPATOPHBIX
padoT U OTBITOB C YIETOM HHIUBHIYATLHBIX 0COOCHHOCTEH 00YyJarOIIUXCsl.



COIAEPKAHUE OBYUYEHUA

10 KITACC

Pa3nen 1. @u3uka ¥ MeTOAbI HAYYHOT0 O3HAHUSA

®usuka — Hayka o npupone. Haydnsle MeToAbl MO3HAHUS OKpysKaromero mupa. Ponp
HKCIIEPUMEHTA U TEOPHUHU B MPOLIECCE TTO3HAHUS MIPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanne (Qu3MUECKHX SBICHHUM W  TporeccoB. HayuyHble THIOTE3BI.
®dusnyeckre 3aKOHbl U TEOPUM. [ paHMIIbI IPUMEHUMOCTH (U3NYECKUX 3aKOHOB. lIpuHumn
COOTBETCTBHUS.

Ponp u mecto ¢u3uku B (OPMUPOBAHHWU COBPEMEHHOM Hay4yHON KapTUHBI MHpa, B
IIPAKTUYECKOMN JEATEIBbHOCTHU JIIOIEN.

Jlemoncmpayuu

AHanoroBble ¥ HU(PPOBBIE U3MEPUTETbHBIE PUOOPHI, KOMIIBIOTEPHBIE TATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JBwKeHHE. OTHOCUTEIBHOCTh MEXaHMYECKOro JBrkeHus. CucTema
orcué€ra. Tpaekropus.

[Tepemernienue, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAsT CKOPOCTh) M YCKOPEHUE
MaTepHAIbHOW TOYKH, UX MTPOCKIIMU HA OCH CHCTeMbI KoopauHaT. CII0KEHHUE IepeMenieHUi
U CJIOXKEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIUHEHHOE ABMXKeHUE. | paduKku 3aBUCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUSI, ITyTH U TIEPEMEIICHUS MaTepUaIbHON TOYKHA OT BPEMEHH.

CBoOomHOE TazieHue. Y CKOpeHHe CBOOOTHOTO TaICHUS.

KpuBonuneiinoe npwkeHue. [[BKeHHEe MaTepHaNbHOW TOYKH TI0 OKPYKHOCTH C
MIOCTOSIHHOM I10 MOJYJII0 CKOPOCTBIO. YTJIOBasl CKOPOCTb, JUHEHHas CKOpocTh. Ilepwon u
gacTtoTa obparieHus. [lenTpocTpeMuTebHOE YCKOPEHHE.

Texnnueckne yCTpPOWCTBA M MPAKTUYECKOE TNPUMEHEHHE: CIHUIOMETp, IBMKCHHE
CHApS/I0B, IICTTHBIE M PEeMEHHBIC TIEPEIaUN.

Jlemoncmpayuu

Mojenb cucTeMbl 0TCUYETa, MILTIOCTPAIUd KHHEMATHUYECKUX XapaKTEPUCTHK JBKEHUS.

[IpeoOpaszoBanne IBMKEHUN C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3AyXe U B pa3pekeHHOM MPOCTPAHCTBE.

HabGnronenue aBMOKEHUS Teia, OpOIICHHOTO MO/JT YIIIOM K TOPH30HTY U TOPHU30HTAIBHO.

N3mepenre yCKOpeHus: CBOOOTHOTO TaACHMS.

HarmpaBnenue ckopocTy MpH ABMYKCHHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3yueHnne HEpaBHOMEPHOTO JBIKEHUS C IEIBI0 OTPEIeTICHUS MTHOBEHHOW CKOPOCTH.

HccnenoBaHue  COOTHOIIECHUS ~ MEXKAYy  MYyTSAMH, TPOWISHHBIMH  TEJIOM  3a

MOCJIeIOBATEIbHbIE PABHBIE TPOMEKYTKH BPEMEHHM IPU PABHOYCKOPEHHOM JIBXKEHHH C
HayaJbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBMKEHUs MIAPUKA B BA3KOMN )KUIAKOCTH.
N3ydenne nqBuxeHHs Teaa, OPOIIEHHOTO TOPU30HTAIIBHO.



Tema 2. /lunamuka

[TpuHuun otHocutenbHOCTH ['anmunes. IlepBwrii 3akoH HeroTroHa. HMHeprumanbHbIE
CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpuHumn cynepno3unmu cui. Bropoir 3akoH HbroToHa npmst
MaTepuagbHOU TOUkU. Tpernit 3akoH HproTOHA 1711 MaTEpUAIbHBIX TOYEK.

3akoH BceMUpHOTO TAroteHus. Cuna Tsoxectu. [lepas kocMuuecKas CKOpOCTb.

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

Tpenue. Buasl Tpenust (mokosi, CKoabxeHusi, kauenus). Cuna tperusi. Cyxoe TpeHue.
Cunma TpeHHS CKOJMbXKEHUST u cwina TpeHus mokos. Kosddumument Ttpenms. Cuna
CONPOTUBJICHUS MPU JBUKEHUU Teja B KUIAKOCTU UITU Ta3e.

[TocTynarenbHOE U BpaliaTeibHOE ABMKEHUE a0COMIOTHO TBEPIOTO TENA.

MOMEHT cubl OTHOCUTEIBHO OCH BpaileHus. Ilneyo cuibl. YcioBus paBHOBECHS
TBEPAOTO TEJIA.

TexHuyeckre yCTpONCTBAa M MPAKTUYECKOE IMPUMEHEHHUE: MOAIIMIHUKH, JBUXCHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenne nHepUUH.

CpaBHeHHE MacC B3aUMOJAECHCTBYIOIINX TEJ.

Bropoi 3akon HeroToHa.

N3mepenue cu.

CnoxeHune cuil.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT neopmaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U NTAJICHUH.

CpaBHEHUE CUII TPEHUS MOKOSI, KAUCHUS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buaesl paBHOBecHs.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuol

Nzyuenne nBmxeHust Opycka 1Mo HaKJIOHHOW MIIOCKOCTH.

Uccnenoanne 3aBUCUMOCTH CUJT YHIPYTOCTH, BOBHUKAIOIIUX B MPYKUHE U PE3UHOBOM
oOpasiie, ot ux aedopMarium.

HccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3akonst coxpanenus 6 MexaHuke

NmMnynbc MaTepuaibHON TOUKH (TEa), CACTEMbl MATEPUANIBHBIX TOYEK. IMIyJIbC CUITbI
Y U3MEHEHHE UMITYJIbCa TeIa. 3aKOH COXPAHECHUS UMITYJIbca. PeakTUBHOE NBUKEHUE.

PaboTa cuiibl. MOIITHOCTD CHUJTBI.

KuneTtnueckasi sHeprusi MarepuanbHoi Touku. Teopema 00 U3BMEHEHUH KUHETUYECKON
SHEPruu.

[lorenuuansHas o»Heprus. IloTeHuuanbHas HHEpPrust ymnpyro AedOpMUPOBAHHOM
npykuHnsbl. [loTeHnmansHas sHeprust Teya BOJIM31 MOBEPXHOCTH 3EMIIH.

[ToTeHnmanbHble U HEMOTEHIMANbHBIE CHIIbI. CBsi3b pabOThl HEMOTEHIMAIBHBIX CHII C
U3MEHEHUEM MEXAaHWYECKOM HHEPIHMM CUCTEMbl TeJl. 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEPruu.

VYupyrue u Heynpyrue CTOIKHOBEHUSI.



TexHnyeckue yCTpOUCTBA U MPAKTUYECKOE IPUMEHEHHE: BOJOMET, KONED, NPYKUHHBIN
IIUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktnBHOE NBUXEHUE.

[lepexon moTeHMAIBHON PHEPTUU B KHHETUUECKYIO M OOPATHO.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomuol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIbIO JBYX OJIMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBsizu pabOThl CUJIbI ¢ M3MEHEHHEM MEXaHHYECKOW JHEpruM Tena Ha
IPUMEPE PACTSIKEHUS PE3UHOBOTO XKIyTa.

Pazpnen 3. MoaekyJsipHas pu3nka v TepMOJAMHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOPUM U MUX OMBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuxkenue. Auddysus. Xapakrep ABUKEHUS U B3aUMOICUCTBUS
yacTull BemiecTBa. MoJenu CTPOEHUsl ra3oB, JKUAKOCTEH W TBEPIBIX Tel U OOBICHEHUE
CBOWCTB BEIIECTBA HAa OCHOBE ATUX Mojener. Macca u pazmepsl MoJiekyn. Konuuectso
BemectBa. [loctositHHas ABoraapo.

TennoBoe paBHoBecue. Temmnepatrypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Monens uaeanbHoro raza. OCHOBHOE yYpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON Teopuu
uaeanbHOro raza. AOCOTIOTHAsE TeMIiepaTypa Kak Mepa CpelHeld KUHETUYECKOW YHEPruu
TEIUIOBOTO JBWXEHHS uactull rasza. lllkama temnepatryp KenbBuHa. ['a3oBble 3aKOHBI.
Ypasuenune MenaeneeBa—Knanelipona. 3akon JlansToHa. M3ompoiiecchl B UA€aILHOM Ta3e ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. [ 'paduueckoe MpencTaBiI€HUE H30IPOIIECCOB:
U30TEpMa, U30X0pa, u300apa.

Texanueckue ycTpoicTBa M MPAKTHIECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKA3bIBAIOIIME JIUCKPETHOE CTPOEHUE BELIECTBA, (QoTorpaduu MOJEKYI
OpPraHUYECKUX COCTMHEHUMN.

OnbiTel 10 AU PYy3UH KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JBHMKEHUS.

Mopaens onbita [TepHa.

OnbIThI, TOKa3bIBAKOLIME CYIIECTBOBAHUE MEKMOJIEKYISPHOTO B3aUMOICUCTBUS.

Mojienb, WILTFOCTPUPYIOLIAs MPUPOY AABIICHUS ra3a Ha CTEHKHU COCYya.

OnbIThI, WLTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UI€AIbHOTO T'a3a, U30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

Omnpenenenrne Macchl BO3/lyXa B KIIACCHOM KOMHAT€ HAa OCHOBE H3MEPEHH 00bEMa
KOMHATBI, JABJICHHUS U TEMIIEPATYPhl BO3AyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXY TapaMeTPaMU COCTOSIHUS pa3pEKEHHOTO rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoanHamuueckasi cucreMa. BHYTpeHHSsI SHEPTHUS TEPMOJINHAMUYECKOW CUCTEMBI U
cnocoObl €€ u3meHeHusa. KomuuectBo Temnorel U paboTta. BHyTpeHHss sHeprus



OJIHOATOMHOTO HJE€albHOr0 rasza. Buapl Terionepenayu: TEIJIONPOBOAHOCTb, KOHBEKIIMS,
U3IIydeHHE. Y JeNbHAas TEIUNIOEMKOCTD BelecTBa. Koam4ecTBO TEIIoTsl IPU TEeILIonepe1aye.

ITonsstTue 00 agmaGatHOM mpouecce. IlepBblil 3akoH TepmoguHamuku. IIpumeHeHue
NEPBOrO 3aKOHA TEPMOJUMHAMHKHU K m3omporeccam. ['paduueckas muTeprpetanus padoTh
rasa.

Bropoii 3akoH TepMonHaMuku. HeoOpaTUMOCTh NpOLIECCOB B IPUPOJIE.

Tennosele Mammubl. [lpuHiunsl aeiicTBus TemioBbiXx MamuH. IIpeoOGpasoBanus
SHEPruM B TEIUIOBBIX MamuHax. KoaQ@uimeHT monesHoro NEHCTBUS TEIUIOBOM MAaIlIWHBI.
Huxkn KapHo u ero kod3QQHUIMEHT TMONE3HOTO JEHCTBUSA. IDKOJOTHYECKHE MPOOIEMBbI
TEIJIO3HEPIeTHKHU.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: JABUIaTellb BHYTPEHHETO
CrOpaHusl, ObITOBOW XOJIOJMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MmeHeHrne BHYTpEHHEH 3HEPruu Tejla MNP COBEPIIEHUH padOThI: BBUJIET MPOOKHU U3
OyTBUIKU IO/ IEHCTBUEM CXKATOrO BO3JyXa, HarpeBaHUe 3upa B JATYHHOH TpyOKe MyTEM
TpeHust (BUACOAEMOHCTPALIHS).

M3MeHeHre BHYTpEHHEHN 3Hepruu (TeMIiepaTypsl) Tea Ipu TeIonepeaaye.

OmnbIT 0 agnabaTHOMY PAaCUIMPEHUIO BO3AyXa (OMBIT C BO3AYITHBIM OTHUBOM).

Mopnenn mnapoBoil TypOWHBI, JBHUTaTeNls BHYTPEHHETO CrOpaHUs, PEaKTUBHOTO
JBUTATEIIA.

Yuenuueckuu sxkcnepumenm, nabopamopnvie pabomuol

N3mepenne yaenpbHOoN TEMIIOEMKOCTH.

Tema 3. Acpecamnbie cocmoanusa éewjecmea. Pazoevie nepexoonl

[TapoobpazoBanue u koHAeHcamws. lcmapenme u kuneHue. AOCOMIOTHAsS U
OTHOCUTEJbHAS  BJIAXHOCTh  BO3ayxa. Haceuuennsld nmap.  YaenpHas — TeIuloTa
napooOpa3oBaHMsl. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUSI OT J1aBJICHUS.

Tépmoe temo. Kpucrammuueckue u amopdHble Tena. AHM30TPONHUS CBOWCTB
kpuctauioB. Kunkue  kpuctauisl.  CoBpeMeHHble — matepuanbl.  [lmaBneHue u
KpUCTAJUIM3aLMs. Y JenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHHe TeroBoro OanaHca.

TexHuueckue ycTpoOMCTBa U MPAKTUYECKOE NMPUMEHEHHUE: TMIPOMETP M IICUXPOMETD,
KQJIOPUMETP, TEXHOJOTMH TOJYyYEHHUS COBPEMEHHBIX MAaTEpHAJOB, B TOM YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIILEHHBIX NIAPOB.

Kunenue npyu moHWKEHHOM JIaBJICHUU.

Crioco6bl u3MepeHus BIAKHOCTH.

Habnronenue HarpeBaHus U MJIaBICHUS KPUCTAITMYECKOTO BEIECTBA.

JleMOHCTpanys KpUCTAIIOB.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomuol

N3mepeHne 0OTHOCUTENBbHON BIIAXKHOCTH BO3AYXA.

Pa3znen 4. jaeKTpoAMHAMHMKA
Tema 1. Inekmpocmamuka



OnexTpuzanus Ted. OJEKTpUUeCKUd 3apsia. JBa Buaa 3IEKTPUUYECKUX 3apsAOB.
[IpoBOHUKH, JUANEKTPUKA W TOJYHNPOBOJHUKU. 3aKOH COXPAHEHHS SIEKTPUUYECKOTO
3apsna.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToueuHblid 3NEKTpUYECKUI  3aps.
OnexTpuueckoe mnosie. Hampspk€HHOCTH anekTpuueckoro mojs. IlpuHnun cyneprno3unuu
ANEKTPUYECKUX MoJei. JIMHuK HanpsKEHHOCTH SJEKTPUUYECKOTO TOJIA.

Pabota cun oanekrpocratmyeckoro mnois. IloTeHuuman. Pa3HOCTh MNOTEHIMAIOB.
[IpoBogHMKHM W  AMAIEKTPUKHA B DBJEKTPOCTaTHUECKOM  rmoyie. JudnexTpuueckas
MPOHUIIAEMOCTb.

OnekTpoémkocTb. KoHieHcaTop. DIEeKTPOEMKOCTh ITJIOCKOTO KOHJIEHCATOopa. DHEprus
3apsSKEHHOTO KOHJIEHCATOopa.

TexHuueckne yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOI, IJIEKTPOMETD,

ANEKTPOCTATUYECKAs 3aIumTa, 3a3eMJICHUE AIIEKTPOTIPUOOPOB, KOHJIEHCATOop,
KONIMPOBAJIBHBIN anmnapar, CTpYHWHBIN IIPUHTED.
Jlemoncmpayuu

YCTpONCTBO U MPUHIIUII IEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TE.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTpPOCTaTUYECKAS 3ALIUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOMIAJUd IJIACTHH,
PACCTOSIHUSI MEK]ly HUMU U TUDJICKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHcaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuol

N3mepenne 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DNEeKTpUYECKUd TOK. YCJIOBHSI CYHIECTBOBAHHSA 3JIEKTPUUYECKOTO TOKa. McTouHmkm
Toka. Cuna Toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTka Leu.

DIIEKTPUUECKOE CONIPOTHBJIEHUE. VYnenpHOE CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenpHOE, MapalIeNbHOE, CMEIIIAHHOE COCTMHEHNE NPOBOJHUKOB.

PabGorta snektpuyeckoro Toka. 3akoH Jlkoyns—JIlenma. MOUIHOCTh 3JIEKTPUYECKOTO
TOKa.

DJIEKTPOJIBUXKYILAsl CUJla U BHYTPEHHEE CONMPOTUBIEHUE MCTOYHMKA TOKAa. 3akoH Oma
JUTs1 IOJIHOM (3aMKHYTOM) 3leKTpuyecKoi enu. KopoTkoe 3amMmbIKaHue.

DJNEKTpOHHAsT MPOBOJAMMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTh CONPOTHUBJICHUS
METAILJIOB OT TemmepaTypbl. CBEpXIpPOBOJIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOWMCTBA ANEKTPOHHBIX MYYKOB.

[TonynpoBonuuku. CoOCTBEHHAass M MpPUMECHAsT MPOBOAUMOCTH IOIYIPOBOJIHUKOB.
CoiicTBa p—n-niepexona. [lomynpoBogHuKOBbIE TPHUOOPEI.

DJEKTPUYECKU TOK B pacTBOpax M paciilaBax dSJIEKTPOJIUTOB. DIEKTPOJUTHYECKAs
OUCCOLUALUS. DIEKTPOIIU3.



OnexTpuyeckuid TOK B Tra3ax. CaMOCTOATENbHBII M HECAMOCTOSITENBbHBIA pa3psii.
Monnus. [1na3ma.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJBTMETD,
peocTaT, UCTOYHHKM TOKa, 3JIEKTPOHArpeBaTelbHbIE MPHOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbI, TEPMOMETP COMPOTUBIEHUS, BaKYyMHBIA IHUOMA, TEPMUCTOPBI U (HOTOPE3UCTOPHI,
[IOJIyIIPOBOJHUKOBBIN JUOJ, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAPSKEHUS.

3aBUCHMOCTh CONPOTHUBIIEHUS LMUJIUHAPUYECKUX MPOBOJHHUKOB OT JJIMHBI, IJIOIIAIU
IIOIIEPEYHOT O CEYEHHUsI U MaTepuaa.

CMmelaHHOe COeIMHEHHE TPOBOIHUKOB.

IIpsiMoe n3mepeHue NIEKTPOABUKYIIEH CHIIbl. KOpOTKOE 3aMbIKaHNE TaJIbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE DIIEKTPOJIUTOB.

HckpoBo pa3psa U MIPOBOAUMOCTB BO31yXa.

OnHOCTOPOHHSIS IPOBOAUMOCTD THOAA.

Yuenuuecxuui sxcnepumenm, nabopamopnvie pabomoi

N3ydenne cMEmaHHOro COEIMHEHUS PEZUCTOPOB.

N3mepenne DIEKTPOABMKYLIEHM CWJIBI MCTOYHHMKA TOKA M €r0  BHYTPEHHETO
COIPOTHUBJICHUS.

HaGnronenue anektponmsa.

MexnpeaMeTHbIe CBA3H

Nzyuenne kypca ¢uszuku 6a3oBoro ypoBHA B 10 Kiacce OCYyIIECTBISETCS C y4ETOM
COJIEPKATENbHBIX MEXIPEIMETHBIX CBSI3€H € KypcaMH MaTeMaTUKH, OWOJIOTMM, XUMHH,
reorpauy ¥ TEXHOJOTUU.

Meowcnpeomemnvie nonsimusi, CBSI3aHHbIE C WU3YYEHUEM METOJIOB HAYYHOI'O MO3HAHUSL:
ABJIEHUE, HAY4YHBIH (haKT, rUmnoresa, (u3nueckas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHne CHUCTEMbl YpaBHEHUM, JMHEWHas (QyHKUuUs, napadona,
runepbona, UxX rpauKd U CBOICTBA, TPUTOHOMETPUYECKHE (YHKIMHU: CUHYC, KOCHUHYC,
TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO, BEKTOPHI U MX MPOCKLUU
Ha OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonocus: MexaHMuyeckoe [BWKEHUE B JKMBOM mpupone, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHu3MOB (BUABI TEIUIONEpEeAaud, TEIJIOBOE PAaBHOBECHUE),
AIEKTPUYECKUE SBJIICHUSA B )KUBOU NPUPOJE.

Xumus: IDUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE AaTOMOB M MOJEKYJ, MOJIb
BEILIECTBA, MOJIIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, JKUIKOCTEM M Ta30B,
AIEKTPUYECKUE CBOMCTBA METAJUIOB, MIEKTPOJIUTHYECKAs JUCCOLMALINS, IaJIbBaHUKA.

I'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0ApOMETp, TEPMOMETD.

Texnonoeusn: mpeoOpa3oBaHHE MABMXKEHUU C HCIOJIB30BAHMEM MEXAHU3MOB, YUET
TPEHHUs B TEXHUKE, MOAIINITHUKH, UCIIOIb30BAaHNE 3aKOHA COXPAHEHHS UMITYJIbCa B TEXHUKE
(pakera, BOIOMET U JpYrHe), ABUTaTElb BHYTPEHHETO CrOpaHusl, napoBasi TypOuHa, ObITOBOM



XOJIOJUIBHUK, KOHAUIMOHEP, TEXHOJOTUM IMOJYy4YeHUS! COBPEMEHHBIX MaTepualioB, B TOM
Yycjie HAHOMATEepPUAlIOB, M HAHOTEXHOJIOTMM, 3JIEKTPOCTaTHUYECKas 3allluTa, 3a3eMJICHUE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI NPUHTEp, DSJIEKTpOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIIbHBIE MPUOOPHI, TATbBAHUKA.

11 KITIACC

Pa3znea 4. daekTpoanHammnka

Tema 3. Macnummnoe nojie. I1eKmMpoOMaZHUMHAA UHOYKYUA

ITocrosiHHBIE MarHuThl. B3anmoaeicTBUE MOCTOSHHBIX MArHUTOB. MarHWTHOE TOJIE.
Bektop marauTHOM wuHAYKUMHA. [IpuHOMN cyneprno3uiuy MarHUTHBIX Mojed. JInHumn
MAarHUTHOW MHAYKUIHMHU. KapTuHa TMHUI MAarHUTHOM MHAYKIHAH TOJIS TOCTOSHHBIX MAarHUTOB.

MarHutHO€ 1oje nTpoBOJHUKA ¢ TOKOM. KapTuHa JMHUN MHIYKIIMA MAarHUTHOTO MOJIS
JUTMHHOTO NPSIMOTO MPOBOJAHMKA U 3aMKHYTOT'O KOJIBLIEBOT'O MPOBOJIHHUKA, KATYIIKHA C TOKOM.
OmneiT Dpcrena. B3anmoneicTBre NpoBOJHUKOB C TOKOM.

Cuna Amrmepa, e€ MOJyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ MOaylb W HampaBieHue. [[BUKeHUE 3apsKEHHOW YacTUIbl B
OJIHOPOJTHOM MarHuTHOM 1oJje. Pabota cuibl Jlopenna.

SBneHHE DIEKTPOMATHUTHOW MHIAYKUMU. [IOTOK BEKTOpa MAarHUTHOW WHIYKIIHH.
DJIIEKTPOJIBIXKYIIAs CHJIAa UHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOW HHAYKIuK Dapajes.

BuxpeBoe anekTpuuecKoe Moje. DIEKTPOJBHKYIIAs Cuila MHAYKLHMU B MPOBOJHHUKE,
JIBHKYIIEMCSI IIOCTYIIATEIBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuno Jlenna.

NHnykTUBHOCTD. SIBIEHNE CAMOMHAYKINH. DIEKTPOABUKYIIAS CUIa CAMOMHIYKIIMH.

DHeprusi MarHUTHOTO TOJIsl KATYIIKA C TOKOM.

DIEeKTPOMAarHuTHOE IOJIE.

TexHuyeckne yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHUE: TOCTOSIHHBIE MAarHMTBHI,
ANEKTPOMArHUThl, 3JEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YaCTHL], WHAYKIMOHHAS
neyb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MAarHUTHBIM IOJIEM.

JIvHMM MHAYKIIMHA MAarHATHOTO TOJIA.

B3anmonenicTBre 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Ammnepa.

JlevicTBue cuibl JIopeHIia Ha MOHBI 3JIEKTPOJINTA.

SIBneHHE >IIEKTPOMArHUTHON MHAYKIWH.

[IpaBuno Jlenna.

3aBUCUMOCTh  DJIGKTPOJBWXKYIEH CUJIbI HMHIYKIMU OT CKOPOCTH HM3MEHEHUS
MAarHATHOTO MOTOKA.

SIBneHne CaMOMHAYKIHUU.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuol

N3ydeHne MarHuTHOTO MOJIS KaTYIIKU C TOKOM.

HccenenoBanue n1eMCTBUSI NOCTOSIHHOTO MarHWTa Ha paMKy € TOKOM.



HCCJ’ICI[OB&HI/IG SABJICHUA BHCKTpOMaFHHTHOﬁ WHAYKIHUH.

Paspnen 5. KosieOanus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMACHUMHbIE KONE0AHUSA

Konebarenbnast cucrema. CBoOOAHBIE MeXaHMUYECKHE KoJyieOaHus. ['apMoHMUYecKue
konebanus. Ilepuon, wactora, ammiutyaa u (aza konebGaHuil. [Ipy>KUHHBIA MasTHHK.
MatemaTnueckuii MasTHUK. YpaBHEHHWE TapMOHUYeCKuX Kojebanuid. IlpeBparmienue
SHEPTUU MIPU TAPMOHUIECKUX KOJICOAHUSX.

Konebarenbupiii koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJEOAHWS B HI€ATHLHOM
KOJe0aTeIbHOM KOHTYpe. AHAJIOTus MEXAY MEXaHMYECKUMH U 3JIEKTPOMATrHUTHBIMU
koneOanusimu.  @Dopmyna TomcoHa. 3aKOH COXpaHEHHs] DHEPrUM B  HJI€ATLHOM
KOJIeOaTeIbHOM KOHTYpE.

[IpenacTaBnenre O 3aTyXawIMUX KoJeOaHUSX. BBIHYKIEHHbIE MEXaHUYECKUE
kosebanus. Pezonanc. BeiHyXIeHHbIE 3JIEKTPOMArHUTHbIE KOJIeOaHMUs.

ITepemennsbiii Tok. CHHycOMAAIbHBIA NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYIHOE U IEUCTBYIOILIEE 3HAUEHUE CUJIbI TOKA U HAITPSKECHHUS.

Tpauchopmarop. IlponsBoacTBo, nepegada u MOTpeOICHNUE AIEKTPUUIECKON IHEPTHH.
OKOJIOTUYECKUE PHUCKU MpHU MPOU3BOJACTBE 3JIEKTpPo3HEpruu. KynbTypa HCHOJb30BaHUS
AIEKTPOIHEPTIUH B ITIOBCEIHEBHOM KU3HMU.

TexHuyeckre yCTpOMCTBA W IMPAKTHUYECKOE NPUMEHEHHE: DJIEKTPUYECKUN 3BOHOK,
rE€HepaTop MEPEMEHHOTO TOKA, IMHUM JIEKTPOIIEpeIay.

Jlemoncmpayuu

UccnenoBanne  mapamMeTpoB  KojieOaTeNbHOM  CUCTeMbI  (MPY>KWUHHBIA  WJTU
MaTEMaTUYECKUN MASITHUK).

Habmronenue 3aryxaromumx KojieOaHHi.

HccnenoBaHue CBOMCTB BBIHYXAEHHBIX KOJIEOAHMIA.

HaGnronenue pe3onanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHHUS.

OcuumiorpaMmbsl  (3aBUCHUMOCTH  CUJIBI TOKA U HANpPSOKEHHUST OT BPEMEHH) JUIs
AIIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3onanc npu nocnenoBaTenbHOM COEAUHEHUN PE3UCTOPA, KATYIIKH HHAYKTUBHOCTH U
KOHJIEHCATOpA.

Mopenb TMHUY ANEKTPONEPENAUH.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuol

HccnenoBanne 3aBUCMMOCTH TEPHOJA MabIX KOJEOaHW Tpy3a HA HUTH OT JJIMHBI
HHUTHU ¥ MACCHI Tpy3a.

HccnenoBanue mNepeMEHHOr0 TOKAa B ILENM M3 IOCIEIOBATEIBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTYILIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbLE 60JIHbL

Mexanuueckue  BOJIHBI,  yciaoBUs  pacnpocTpaHenus.  Ilepumon.  CkopocTh
pacnpocTpaHeHus U JJIMHA BOJHBL [lonmepednbie u mpoaoasHbie BoMHBI. MHTEpdepennus u
nudpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.



DNEeKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS U3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJH. B3anmHas
opueHtaiusa BekTopoB E, B, V B anexkrpoMaranTHON BoiHE. CBOMCTBA 3JIEKTPOMATHUTHBIX
BOJIH: OTpa)X€HUE, NpesioMJIeHue, Tojisipu3anus, nudpaxuusi, uateppepeHims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[I[Txama 3neKTPOMAarHuTHBIX BOJIH. [[puMEHEeHNE EKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIBI paguOCBsI3U U TeNeBUAcHUA. Pannonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAalOIEel Cpeibl.

TexHnyeckue yCTpoMCTBA U NMPAKTUYECKOE PUMEHEHNE: MY3bIKaJIbHbIE NHCTPYMEHTBI,
yABTPa3BYKOBask TMATHOCTHKA B TEXHHUKE W MEIMIMHE, Paaap, paaguonpUEMHHUK, TEIEBU30P,
aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pa3oBanue 1 pacpOCTPAHEHUE TONEPEUHBIX U MPOAOTIBHBIX BOJH.

Konebmromieecs Te10 Kak UCTOUYHUK 3BYKa.

HaGnronenue otpaxeHus: U IpeIOMICHUS] MEXAaHUYECKUX BOJIH.

Ha6nronenue nntepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGntonenue cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYJO0M M YacTOTOM
KoJeOaHui.

HccnenoBanne CBOMCTB d3JEKTPOMATHUTHBIX BOJH: OTPAXKEHHUE, MPEIOMIICHHUE,
noJispu3anus, 1udpakius, tHTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. [IpsMonuHEHOE pacHpOCTpaHEHUE CBETAa B OJHOPOIHOMU
cpene. Jlyu cBera. ToueuHblii HICTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHne n3o0paxeHuil B MIOCKOM
3epKale.

[Ipenomnenne cBeta. 3aKOHBI TNPEIOMIICHUS CBeTa. AOCONIOTHBIM MOKa3aTeNb
npenomnieHus. llonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIid yroa MmoJHOro BHYTPEHHETO
OTPAKEHHUS.

Hucniepcust cera. ClI0XKHBIN cocTaB 0enoro ceeta. LIBer.

Cobuparonie u pacceuBaronive JnH3bl. ToHkas JuH3a. DOKYCHOE pPACCTOSIHUE H
ONTUYECKass CHJia TOHKOM JuH3bL. [locTpoeHne wu300pakeHUl B COOMpAIOUINX U
pacceuBaromux JimH3axX. DopMysia TOHKOM JUH3bIL. Y BEIMUYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. Wurepdepenuus cera. KorepeHTHble HCTOYHHMKHU. Y CIOBUS
HaOMIOACHUS MAaKCMMyMOB W MHHHUMYMOB B HWHTEP()EPEHIIMOHHOW KapTUHE OT JBYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakiust cBera. JudpakuuonHas pemérka. YcloBUe HAOMIOIEHUS TJIaBHBIX
MaKCHUMYMOB IPHU NaJ€HU MOHOXPOMATUYECKOTO CBETa Ha TU(MPAKIIUOHHYIO PEIIETKY.

[Tonspuzanus cBera.

TexHuyeckue ycTpoWcTBa M NMPAKTUUECKOE NMPUMEHEHHE: OYKH, Jyma, (oToammapar,
NPOSKIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKON, BOJIOKOHHAs OMNTHKA, JUGPaKIUOHHAS
pelmeéTKa, NoJAPou.



Jlemoncmpayuu

[IpssmMonMHEHOE PacIpOCTPAaHEHUE, OTPAXKEHUE U IPEIOMIICHHE cBeTa. OnTruueckue
IpUOOPHI.

[TomHO€ BHYyTpEHHEE OTpakeHne. Mozienb CBETOBOAA.

HccnenoBanue cBOMCTB N300paKeHHI B TUH3AX.

Mopenn MUKpocKomna, TEJIECKOIA.

Habmronenue nunrepdepeHinu cBera.

HaGnronenue nudpaxium ceera.

HaGnronenue nucnepcun cBera.

[TonyueHnue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tonyuenue crekTpa ¢ MOMOIIBI0 AUPPAKIIMOHHON PEIIETKY.

HaGnronenue nossipusaiiviu cBeTa.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomoi

N3mepenue nokazarels npeioMIeHUs CTeKIIa.

UccnenoBanue CBONCTB M300paKeHUN B JIMH3aX.

HaGnronenue aucnepcuu cBera.

Pa3znen 6. OcHOBBI crieUAJILHON TEOPHH OTHOCUTEIBHOCTH
I'paHnLIBI TPUMEHUMOCTH KJIACCUYECKOW MeXaHHUKH. llocTynarsl crienuanbHON TEOpUu
OTHOCUTEJIbPHOCTH: WMHBAapUaHTHOCTb MOJYJS CKOPOCTH CBE€Ta B BaKyyMme, IPUHLUI
OTHOCUTEIBbHOCTH DUHIITENHA.
OTHOCHUTEIBHOCTh OTHOBPEMEHHOCTH. 3aMeJIJIEHUE BPEMEHHU M COKPAILEHUE JJIUHBI.
DHeprus ¥ UMIYJbC PEISITUBUCTCKON YaCTHILIBI.
CBs13b MacChl € DHEPTUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTULIBI. DHEPIHsI IIOKOS.

Pazgen 7. KBantoBasi pusnka

Tema 1. Dnemenmovt K6AHM OGO ONMUKU

®dotonbl. Popmyna [lnanka cBs3u sHepruud (POToOHA € €ro 4acToTod. DHEprus u
UMITYJIBC (DOTOHA.

OtkpeiTie u wuccinenoBanue ¢doroddpdexra. Ombitet A. I'. CronetoBa. 3aKOHBI
dotorddekra. VYpaBHenue OuHmTerHa a1 doroaddekra. «KpacHas rpanuma»
dbororddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

Texanueckne yCTpOHWCTBA M MPAKTHYECKOE MpUMEHEHHe: (HOTOdIEMEHT, (POTOAATUHK,
COJIHEYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oT03(¢deKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHemHETo GoTorddexTa.

Ceeroauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopenbs atoma Tomcona. OnbiTel Pezepdopaa no paccesauto o -yactul. [Inanerapuas
monenb atoma. [loctynatel bopa. U3nyuenue u nornomenrne GOTOHOB NpHU MEpexoie aToMa



C OJHOTO YpPOBHS SHEpPruu Ha Apyrou. Bunbl cnexktpoB. CHeKTp ypoBHEW SHEPruu aroma
BOJOPOJA.
BonnoBele cBoiicTBa yactull. Boinsl ae bpoiina. KopnyckyispHO-BOITHOBOM Tyaau3M.
CHOHTaHHOE U BBIHYXJIEHHOE U3JIyYEHHE.
TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: CIIEKTPAJIbHBIM AaHAJIN3
(cexTpockorit), 1a3ep, KBAaHTOBbII KOMIBIOTEDP.
Jlemoncmpayuu
Mogpens onsita Pesepdopra.
Omnpenenenre JUIMHBI BOJIHBI Ja3epa.
Habnronenne nuHeRvaTbIX CEKTPOB U3ITyUEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuol
HaGnronenue nmuHeiyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXKHOCTh  CTpoeHus  sapa.  OTkpbiTHE
paanoaktuBHOCTH. OmbiTel Pesepdopna 1o ompeneneHuo cocrtaBa pPaguOaKTUBHOIO
uznyuenusi. CBoiictBa anbda-, Oera-, ramMma-u3nydeHusd. BrausiHue pagroakTUBHOCTH Ha
KUBBIE OPTAHU3MBI.
OTtkpbiTHE TIpOoTOHA W HeWTpoHa. Hykmonuas monens spa IeiizenOepra—lBaHeHko.
3apsn sapa. MaccoBoe unciio sapa. Mzoronsr.
Anbba-pacnaa. DNeKTPOHHbBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznydenue. 3akoH
PaaMOaKTUBHOIO pacIaia.
DOHeprus CBA3M HYKJIOHOB B siipe. Snepubie cuibl. JlegekT Macchl sapa.
Snepueie peakunu. /leneHne u cUHTES sA1€p.
Anepnwiii peaktop. TepMmosnepHbiii cuHTe3. [IpoOsieMbl M TEPCIEKTUBBI SACPHOM
DHEPreTUKH. DKOJOTHUECKHUE ACTIEKTHI SIICPHON DHEPTETUKH.
OneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.
MeToap1 HAOIIOIEHUS U PETUCTPAILIUH SJIEMEHTAPHBIX YaCTHUII.
@dyH1laMeHTalIbHbIE B3aUMOJIeicTBUS. EMUHCTBO pu3nuecKoil KapTUHBI MUpA.
TexHuyeckne yCcTporcTBa U MPAKTUYECKOE IPUMEHEHHE: JO3UMETP, Kamepa BuibcoHa,
SIICPHBIN peakTop, aToMHas OoMoa.
Jlemoncmpayuu
CU€TYMK MOHU3UPYIOIINX YACTHULL.
Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuol
UccnenoBanue TpekoB yacTull (1o TOTOBBIM (hoTorpadusm).

Paspnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Oranel pa3BuTUs acTpoHOMHUM. [lpuknanHOe ©  MHPOBO33PEHYECKOE 3HAUYEHHE
aCTPOHOMHUMU.

Bun 3B€3nnoro He6a. Co3Be3ausi, spKkue 3BE3/bl, JIAHETHI, UX BUAMMOE ABIXKECHUE.

ConnHeunas cuctema.

Connue. ConHeuHass akTUBHOCTb. Mcrounuk sHepruu CosiHua v 3BE34A. 3BE3MBI, UX
OCHOBHBIE XapaKTEpUCTUKU. JlMarpaMma «CHEKTPaJIbHBIM KJIacC — CBETUMOCTBY». 3BE3/bl
IJIABHOM IOCJIEIOBATEIbHOCTH. 3aBUCHMOCTbh «Macca — CBETUMOCTB» ISl 3BE3] IJIaBHOU



MOCJIEI0BAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE€31. CoOBpeMEHHbIE IPEACTABICHHS O
IPOUCXOXKIeHNHU U dBooLUU CoHIA U 3BE31. DTallbl )KU3HU 3BE3L.

Muieunsiii [Iyts — Hama ['anaktuka. [Tonoxxenue u nuxenue ConHua B ['amakTuke.
Tunel ranakTuk. Paguoramaktuku v kBazapbl. UEpHBIE ABIPHI B AApaX rajJaKTUK.

Bcenennas. Pacmmupenne Bceenennoit. 3akon Xa0O6ma. Paz6eranue ramaktuk. Teopus
bonpuioro B3peiBa. PesnkToBOE H3iIydeHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUH.

Yuenuuecxue nabniooenus

HaGmionenuss HEBOOPYKEHHBIM  TIJIa30M C  HCIOJB30BAaHHEM  KOMIIBIOTEPHBIX
NPUTIOKEHUN JJI1 ONPENENICHUsl IOJIOKEHUsSI HEOECHBIX OOBEKTOB HAa KOHKPETHYHO AaTy:
OCHOBHBIE c03Be3a1s1 CEeBEpHOro MONyLIapysl U SIPKUE 3BE3BI.

Ha6monenus B Teneckon Jlynsl, manet, Maeunoro Ilytu.

O06o0maruee NOBTOpeHHE

Ponp (u3uky M acTpOHOMMHM B KOHOMHYECKOW, TEXHOJIOTMYECKOH, COLMAIBHON U
ATUYECKON cdepax AESITEIbHOCTH 4YEJIOBEKa, POjb M MECTO (U3UKM M acTPOHOMHUHU B
COBPEMEHHOM HAay4YHOW KapTUHE MHUpPA, poJib (PU3MUYECKOH Teopuu B (POPMUPOBAHUU
npecTaBiIeHUd 0 PU3NUECKON KapTHHE MUpPa, MECTO (PU3MUECKON KapTUHBI MHpa B OOIIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca ¢uzuku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBIseTCs € y4€TOM
COJIEp)KATEIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMud MaTeMaTUKH, OHOJOTHH, XHUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHbIE C WU3YYEHUEM METOJIOB HAYYHOI'O MO3HAHUSL:
ABJICHUE, HAY4YHbIH (paKT, runoresa, (Gpu3nueckas BEJIMYMHA, 3aKOH, TE€OpHUs, HAOJIOJEHUE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHuEe CUCTEMbI YpaBHEHHM, TPUTOHOMETpHUECKHEe (PYHKIUU: CUHYC,
KOCHHYC, TAaHI'€HC, KOTAHT'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPBI U UX
IPOEKLUU Ha OCU KOOPJMHAT, CI0KEHUE BEKTOPOB, IPOU3BOJHBIE IJIEMEHTAPHBIX (DYHKIIHH,
IpU3HAKU 000U TPEYTOIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX GUryp u oobéma ted.

Buonocus: snekTpuyeckue SIBJICHUS B JKUBOM NPUPOJE, KOJeOaTeNbHbIE JBUKECHUS B
KUBOU IIPUPOJE, ONTUYECKUE SIBJIICHUS B KMBOU NMPUPOJE, NEUCTBUE paAvalliy Ha >KUBBIE
OpPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX Tel,
MEXaHHU3Mbl 00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIM3.

l'eocpaghus: MarHUTHBIE TIOOCA 3€MJTH, 3aJI€KU MarHUTHBIX Py, GOTOCHEMKA 3eMHOM
ITIOBEPXHOCTH, IPEACKA3AHNE 3EMIICTPSACECHNM.

Texnonocus: JUHUN  DJIEKTporepenad, reHepaTop IIEPEMEHHOI0  TOKa,
AJIEKTPOJBUAraTEIb, WHAYKIMOHHAS II€4b, pazap, PaauONpPUEMHHUK, TEJIEBU30p, AHTCHHA,
tenegoH, CBYU-neub, NpoeKIMOHHBIN anmnapaT, BOJOKOHHAs ONTUKA, COJIHEYHAsI OaTapes.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA INTPOI'PAMMDBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenue yueOHOro npeamera «Pu3nka» Ha ypOBHE CPEIHETO 001Iero 00pa3oBaHMs
(0a30BBI  YpPOBEHb) JOJDKHO OOECHEYUTh JIOCTHXKCHHE CIEAYIONIMX JIMYHOCTHBIX,
METAINpPEeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pPE3yNbTaTbl OCBOEHUS Yy4eOHOro mpenMera «®PU3MKa» JAOJHKHBI
OTpakaTb ~ TOTOBHOCTb M CIOCOOHOCTh  OOYyYalolUXCid  PYKOBOJICTBOBATHCSA
c(hopMUPOBAHHON BHYTPEHHEH MO3UIIMEH JTUIHOCTU, CUCTEMOM IIEHHOCTHBIX OPUCHTAIIHMH,
MO3UTHUBHBIX BHYTPEHHUX YOEXKICHUI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM
POCCHIICKOTO OOINEeCTBa, PACHIMPEHUE >KU3HEHHOTO OIBITA W OIbITAa JEATCILHOCTH B
MPOLIECCE peaM3allMi OCHOBHBIX HAaNpPaBJICHUW BOCIIUTATENIBHOW AECSATEIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKONW TO3UIMU OOYYAIOMIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;

MPUHATUE TPATULIUOHHBIX 00I1I€YET0BEUYECKIX T'YMAHUCTUYECKUX U IEMOKPATUYECKUX
LICHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEPECaxX IPa)kIaHCKOro OO0IIecTBa,
y4acTBOBaTh B CAMOYIIPABICHUU B 00pa30BaTEIIbHON OpraHU3aINH;

YMEHHE B3aUMOJEHCTBOBATh C COLMAIBHBIMU WMHCTHUTYTaMH B COOTBETCTBUU C HX
GYHKUMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTh POCCUIMCKON TPaTaHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHUE K FOCYJAPCTBEHHBIM CHMBOJAM, JOCTUKEHUSIM POCCUHUCKHUX
y4EHBIX B 001aCTH (DU3UKHU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh ~ OLICHMBATh CHUTYyallMl0 W [PUHUMATh OCO3HAHHBIE PEIICHUS,
OpPHEHTUPYSCh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
JNEATEIBHOCTH YYEHOTO;

OCO3HAHUE JINYHOTO BKJIJIa B IOCTPOEHUE YCTOWMYMBOIO Oy IyILIEro;

4) 3cTeTHYeCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIKOYAs OSCTETUKY HAy4YHOTO TBOPYECTBA,
npucyuero (pu3nyeckoil Hayke;

S) Tpy10BOr0 BOCIIMTAHMS:

WHTEpPEC K pasIuyHbiM cepam mpodecCHOHATBLHON NeSTeTbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C ()M3WKOW M TEXHUKOW, YMEHHE COBEpINATh OCO3HAHHBIM BBHIOOp Oymymiein
npodeccuu 1 peaaru30BbIBaTh COOCTBEHHBIC KU3HEHHbIE TIJIaHbL;



TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHHUIO M caMOo00pa30oBaHHIO B 00JacTu (HU3UKU
Ha NPOTSHKEHUH BCEU JKU3HU;

6) 3K0JI0rH4ecKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh HKOJIOTMUECKON KyJIbTYpbl, OCO3HAHUE IJI00AJBHOTO Xapakrepa
HKOJIOTUYECKUX MTPOOIIEM;

IJJAHUPOBAHKUE U OCYILECTBIICHUE IEUCTBUU B OKPYKAIOLIEN CpElle HA OCHOBE 3HAHUSA
1[eJIel YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpEeHHE OIbITAa JEATEIbHOCTH JKOJIOIMYECKOM HAIPABICHHOCTH HA OCHOBE
UMEIOLINXCS 3HaHUH 10 (pusmke;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BuTHUs (PU3NUECKON HAYKU;

OCO3HaHUE LICHHOCTU HAy4YHOM JEATEIHOCTH, FOTOBHOCTH B IIPOLECCE H3YYCHUS
(U3KUKKN OCYIIECTBIATh IPOEKTHYIO U MCCIEN0BATENbCKYIO AESITEIbHOCTh UHIUBUIYAJIbHO
U B TpynIe.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbI€ el CTBUS
Bba3oBble JJornueckue aeicTBUA:

CaMOCTOSITENIEHO (DOPMYTMpPOBATh U aKTYaJM3UPOBATH MPOOIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OTIPENIETIATH ENH IeATeTLHOCTH, 3aaBaTh TAPAMETPHI M KPUTEPUU UX JTOCTHUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEYHMS B PacCMaTPUBACMBIX (DU3HUECKUX
SIBIICHUSX;

pa3pabaThiBaTh IUIAH peEHICHUS TMPOOJeMbI C Y4YETOM aHaIW3a WMEOIIUXCS
MaTepHaTbHBIX U HEMATePUAITLHBIX PECYPCOB;

BHOCUTH KOPPEKTHBHI B JEATEIHLHOCTH, OIICHUBATH COOTBETCTBHE PE3YJIHTATOB IIETISIM,
OIICHUBATh PUCKU TIOCIIECICTBUN ACSITEILHOCTH;

KOOPJAMHHUPOBATh W BBINMOJHATH PadOTy B YCIOBHUSX PEATbHOTO, BUPTYAJIbHOTO H
KOMOWHUPOBAaHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBINLICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.

ba3zoBble uccienoBarebCcKue 1eMCTBUA:

BJIa/ICTh HAYYHOU TEPMUHOJIOTHEH, KITIOYEBBIMH MMOHATHSIMHI U METOJAMH (DU3HUECKOM
HayKH,

BIAJCTh HaBbIKAMH YYE€OHO-UCCIIENOBATEILCKOW W TPOCKTHOW JIEATEIHHOCTH B
obsactu (U3HKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CaAMOCTOSITEIbHOMY TOMCKY METOJIOB
penieHus 3a1a4 GU3nIecKoro coiep Kanus, IPUMEHEHUIO Pa3IMYHbIX METOIOB IO3HAHUS;

BJIQ/ICTh BUJAMU JICATEIHHOCTH TIO MOJYYCHHIO HOBOTO 3HAHUS, €r0 MHTEPIIPETaINH,
npeoOpa30BaHUI0 U MPUMEHEHUIO B PA3IMYHBIX yUEOHBIX CHUTYyaIlUsX, B TOM YHUCIE TPU
CO37IaHUU YUEOHBIX TPOCKTOB B 00JaCTH (PU3HKHU;



BBISIBJISITH NPUYMHHO-CIIEACTBEHHBIE CBSI3M W aKTyalU3UpOBATh 3a/ady, BBIIBUTaTh
TUNOTE3y €€ pelleHus, HaXOAUTh apryMEHTHI JIJsl JO0Ka3aTelbCTBA CBOMX YTBEP:KIICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAJIM3UPOBATh TOJYYEHHBIE B XOJE pEIICHUS 3aJaddl pPe3yJbTaThl, KPUTUUYCCKH
OIICHUBATh UX IOCTOBEPHOCTh, IPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTH U (POPMYJIUPOBATH COOCTBEHHBIC 3a7]a4H B 00Pa30BaTEILHON NESITEIILHOCTH, B
TOM YHCJIE MIPU U3YUCHUH (PU3UKY;

JlaBaTh OIEHKY HOBBIM CUTYAIUsIM, OIIEHUBAThH PUOOPETEHHBIN OIIBIT,

YMETb MEPEHOCUTH 3HAHUS TI0 (PU3HKE B MPAKTHUECKYIO 00JIaCTh KU3HEACATSIILHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIEC PEILICHUSI.

Pa6ora ¢ unpopmanmeii:

BJa/JIeTh HAaBBIKAMU TMONYy4YCHHs] HMHPOpMAuu (U3HUECKOTO COJACPKAHUA W3
UCTOYHUKOB  pa3HbIX THUIIOB, CaMOCTOSATEIBHO  OCYLIECTBISATh IOWCK, aHAJM3,
CHUCTeMATHU3alMI0 M HMHTEpPOpeTalnuio HWHGOPMALKMU pPa3IUYHBIX BUAOB U  (opm
NPEICTaBICHNUS,

OIICHUBATh JJOCTOBEPHOCTH HHPOPMAITHH;

UCIIONIb30BaTh CPEICTBa MH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHHA B
pellIeHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHU3alMOHHBIX 33]1a4 C COOI0JEHUEM
TpeOOBaHUIl JPrOHOMHKH, TEXHUKH OE30MACHOCTH, THUTHUEHBI, pPECypcocOepereHus,
MIPABOBBIX U ATHYECKUX HOPM, HOpM MH(OPMAIIMOHHON O€30MMacHOCTH;

CO3/1aBaTh TEKCTHI (U3MUECKOTO COACPXaHWS B PA3NMMUHBIX (QopMmaTax ¢ ydETOM
Ha3HayeHWs: WHPOpMAlMU W LEJIEBOM ayAUTOPHH, BBHIOMpPAs ONTUMAJIbHYIO (GopMy
NPEICTaBICHUS U BU3YyaTU3AIIH.

KoMMyHHUKATHBHBIE YHUBEpPCAJIbHbIE yYeOHbIe 1eCTBUSA:

OCYIIECTBISATH 00IIEHNEe HA YPOKax (PU3UKU U BO BHE-YPOUHOU JCSATEIHHOCTH;

pacrno3HaBaTh MPEANOCHIIKYA KOHMDINKTHBIX CUTYAlMd U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO U JIOTUYHO HU3JIaraTh CBOKO TOYKY 3PEHUSA C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MOHUMATh ¥ UCTIOJI30BaTh MPEUMYIIIECTBA KOMAaHIHON ¥ MHIUBHUIYaTIbHOW paOOTHI;

BBIOMPATH TEMATUKY W METOJIBI COBMECTHBIX JEHCTBUN C yIETOM OOIUX WHTEPECOB U
BO3MOJKHOCTEM KaKJ0r0 4ieHa KOJUICKTHUBA;

MPUHUMATH 1EIM COBMECTHOM IEATEIBbHOCTH, OPraHU30BBIBATH U KOOPAMHHUPOBATH
JIEUCTBUS 110 €€ NOCTUKEHUIO: COCTABIIATH IUIAH JAEUCTBHUM, PACIPEACIATh POJIU C YUYETOM
MHEHUW y9aCTHUKOB, OOCYK/IaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4e€CTBO CBOETO BKJAJa M KaXKJOTO ydYaCTHHKA KOMAaHIbI B OOIIUI
pe3yJbTar 1o pa3padboTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBbI€ MTPOEKTHI, OIIEHUBATH €U C MO3ULIMU HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh TMO3UTUBHOE CTPATETHYECKOE IOBEACHHE B PA3JIMYHBIX CUTYaLUsX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.



PeryasiTuBHbIe YyHUBEpPCAJIbHbIEC YUeOHbIE 1eHCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATH TIO3HABATENbHYIO JAESTEIBHOCTh B 00IaCTH (PU3UKU U
aCTPOHOMUH, BBISBJISATH MPOOIEMBI, CTABUTH U (DOPMYITUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIBHO COCTaBJIATH IJIAH PEIIEHUS PACUETHBIX M KAYECTBCHHBIX 33/1a4, IJIaH
BBITIOJIHEHUS MPAKTUYECKOW pPabOThl € y4E€TOM HMMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U IPEANIOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYaIIHsSIM;

pacMpATh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HaHHBIM BBIOOP, apryMEHTHUPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh
3a pEILICHHUE;

OIIEHHBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO M TPOSBICHUIO SPYAUIMH B 00IacTH (DU3HKH,
MIOCTOSTHHO TIOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, SMOUMOHAJIbHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYAallUsIM, BHOCUTh KOPPEKTHUBBI B AECATEIbHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEISIM;

BJa/JeTh HAaBBIKAMH TIO3HABATENBHOW pedrekcun Kak OCO3HAHHS COBEPIIAEMBIX
JNEWCTBUM U MBICIUTENBHBIX MPOLIECCOB, NX PE3YJIbTATOB U OCHOBAHUM;

UCITI0JIb30BaTh MPUEMBI pedIeKCUU JUTsl OLIEHKH CUTYallld, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MIPU aHAIIM3€E PE3yJIbTaTOB ACATEIbHOCTH;

MPUHUMATH Ce0sl, TOHUMAsi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MIPUHUMAaTh MOTUBBI U APTYMEHTBI IPYTUX IIPU aHAIIM3€E PE3YJIbTATOB ACATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKH.

B nponecce 1ocTHXKEHUS JIMYHOCTHBIX PE3YyJIbTaTOB OCBOEHUS MPOTPaMMBbI IO (hU3HUKE
JUIsL YPOBHSI CpeaHero oOmiero oOpa3oBaHus y 0OyYalomuXxcsi COBEPIICHCTBYETCS
OMOIMOHAIILHBIN UHTEIIEKT, IPEANOIATraromi cOPMUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIONIET0 CIOCOOHOCTh MOHUMAaTh CBOE HAMOIMOHAIBHOE
COCTOSIHME, BUJETh HAINpAaBIICHUS PA3BUTHA COOCTBEHHOW 3MOILIMOHAIBHOUN cdephl, ObITH
YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUsA,  BKJIIOYAIOLIETO0  CAMOKOHTPOJIb,  YMEHHME  NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEACHME, CIIOCOOHOCTH aJaNTHPOBATHCSA K IMOLMOHAIBHBIM
U3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIKOYAIOIIEH CTPEMIIEHUE K JOCTHXKEHUIO LIENU U YCIEXY,
ONTUMU3M, HUHUIIMATUBHOCTh, YMEHHE JICHCTBOBATH UCXO/I U3 CBOMX BO3MOKHOCTEH;

IMMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh 3MOIIMOHATIBHOE COCTOSTHUE IPYTHX,
YUUTBIBATh €r0 TMpPU OCYUIECTBICHUU OOUIEHUS, CHOCOOHOCTh K COYYBCTBUIO U
CONEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C
JIPYTUMU JTFOABMU, 32800 TUTHCS, POSIBIISATh MHTEPEC U pa3peniaTh KOHMIUKTHI.



HPEAMETHBIE PE3YJIBTATBI

K kxonny oOyuenus B 10 kiaacce mpeaMmeTHble pe3ysbTaTbl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSI YMEHUIA:

JEMOHCTPUpPOBaTh Ha MpUMEpax pojib U MeCTO (UMK B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOM KapTHUHBI MUPA, B Pa3BUTHUU COBPEMEHHOM TEXHUKH U TEXHOJIOTUU,
B IIPAKTUYECKOMN JAEITEITbHOCTH JIFOJIEH;

YUUTHIBATH TPAHUIBI TPUMEHEHUSI U3YyUYEHHBIX (U3MUECKUX MOJIENICH: MaTepuaibHas
TOYKA, MHEPIIMAJIbHAS CUCTeMa OTCUYETA, a0COJIFOTHO TBEPIOE TEJIO0, MCATbHBIN ra3, MOAENIN
CTPOEHHUS Ta30B, XUIAKOCTEM M TBEPIABIX TEJ, TOYEUHBIA HIIEKTPUYECKUN 3apsAl IPHU
pereHny PU3NIECKX 3a/1a4;

pacno3HaBaTh PU3NYECKHUE SABJICHUS (IIPOLIECCH) U OOBSCHATH UX HA OCHOBE 3aKOHOB
MEXaHHUKHU, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHUS BELIECTBA U JJIEKTPOJIUHAMUKHU:
pPaBHOMEpPHOE U PABHOYCKOPEHHOE MPSMOJMHEHHOE IBM)KEHHE, CBOOOJHOE MaJeHue Tell,
JIBUKCHHE IO OKPYKHOCTH, WHEPLHMs, B3auMojeiicTBue Tei, auddys3us, OpOyHOBCKOE
JBUKEHHE, CTPOCHUE JKUJKOCTEN U TBEPABIX TeJN, U3MEHEHHEe 00bEMA Te P HarpeBaHUH
(oxJnaxkJieHuu), TEIUIOBOE  paBHOBECHE, HWCMAapeHue, KOHACHcalus, IJIaBJICHUE,
KpUCTAJUTN3alMsA, KUIIEHNWE, BJIAXKHOCTh BO3AYyXa, IMOBBIIIEHWE JABJICHHUS ra3a IpH €ro
HarpeBaHMM B 3aKPBITOM COCYZAE, CBSI3b MEXKJYy IapamMeTrpaMu COCTOSIHMS Tas3a B
M30IIpoLECCaX, ANEKTPU3ALU TEJl, B3aUMOJECHCTBUE 3apsAJI0B;

ONMKCHIBATh ~MEXAHUYECKOE JBI)KEHHE, HCHONb3ysd (PU3WyYecKkue  BEIMYUHBIL:
KOOpAMHATA, MyTh, IEPEMEILICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHJIa, UMITYJIbC TEJa,
KMHETHYECKasi dHEprus, MOTeHIMalIbHas SHEPrusi, MexaHudeckas paboTa, MexaHUYecKas
MOIIHOCTh;, MPU OMHCAHWU MPABUJIBHO TPAKTOBATH (PU3UUECKHI CMBICH HCIOIb3yEMbIX
BEJMYMH, UX OOO3HAYEHHUS M €IWHUIbI, HAXOAUTh (POPMYJbI, CBS3BIBAIOIINE JTaHHYIO
(bu3HYECKy0 BEIUYHUHY C APYTUMH BEJIMUYUHAMY;

ONMUCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBICHUS, HCIOIb3YS
¢u3znyeckue BEIMUYMHBL: JABJICHHE rasa, TemIepaTrypa, CpeAHssi KHHETHYeCKas SHeprus
XAa0TUYECKOI0 JABMIKEHHSI MOJIEKYJ, CPEAHEKBAApPATUYHAS CKOPOCTh MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHsS SHEprus, pabora Tras3a, KOIPQOUIUEHT TMOJE3HOTO JACHCTBUS
TEIJIOBOTO JBUTATElNs; NpPHU ONHUCAHUM TPABWIBHO TPAKTOBATh (DU3UUECKUH CMBICI
UCITIOJIb3yEMbIX BEJIMYMH, UX 0003HAYEHUS U €IUHUIIBI, HAXOAUTH (POPMYJIbl, CBSI3bIBAIOIINE
JTaHHYI0 (PU3MYECKYIO0 BETUUYHHY C IPYTUMH BEJIMYMHAM;

ONMUCHIBATh U3YUYEHHBIE JICKTPUUECKUE CBOMCTBA BEIIECTBA U JJICKTPUYECKUE SIBJICHUS
(mpoueccel), UCNONb3ys (HU3MUECKUE BEIMYUHBI: JJIEKTPUUECKHUN 3apsii, DJIEKTPUYECKOe
1oJjie, HANpsHKEHHOCTh TMOJIA, MOTEHIMal, pPa3HOCTh IOTEHIMAIOB; MpPU OINHWCAHUU
NpaBUIBLHO TPAKTOBaTh (PU3MYECKUN CMBICI MCIOJb3YEeMbIX BEJIMYMH, X 0003HAUYCHUS U
eIMHUIIbI; YKa3bIBaTh (OPMyJbI, CBS3BIBAIOIIME JAAaHHYI (U3MYECKYI0 BEIHUYMHY C
JPYTUMH BEJTMYNHAMU;

aHAIM3UPOBaTh (PU3NYECKUE MPOLIECCHI U SBIICHUS, UCTIONb3Ys (PU3NYECKHE 3aKOHBI U
MIPUHLMIIBL: 3aKOH BCEMUPHOTO TaroTenus, I, II u III 3akonbl Hbr0TOHA, 3aKOH COXpaHEHUS
MEXaHMYECKOM HDHEPIUM, 3aKOH COXPAHEHUSA HMILYJIbCA, NMPUHLUII CYIEPIIO3HUIUU CHJI,
IIPUHLAN PABHOIPABUS HMHEPLUAIBHBIX CHCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHYECKYIO



TEOPUIO CTPOEHUS BEIIECTBA, ra30Bbl€ 3aKOHBI, CBS3b CPEIHEH KWHETHYECKOW HSHEPrHH
TEIJIOBOTO  JBMKEHUS MOJIEKYJT C aOCONIOTHOM TeMIepaTypoi, TEpBBIA 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHHS AJIEKTPUYECKOTo 3apsaa, 3akoH KynoHa, mpu 3TOM
pasnuyarh CIIOBECHYIO (OPMYIHMpPOBKY 3aKOHAa, €ro0 MaTeMaTHYeCKOE BBIpAXKCHHE U
ycioBus (TpaHUIlbl, 0071aCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE TNPUHIUIBI JEHCTBUS MAIIMH, MNPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iuyvaTh yCIOBUS UX O€30MaCHOTO UCTIOIb30BaHUS B TIOBCETHEBHOM KU3HU;

BBITIOJHATH KCIIEPUMEHTHI 10 MCCIICIOBAHUIO (PH3UYECKUX SIBJICHUN M TPOIECCOB C
UCTIONIb30BaHUEM TMPSMBIX M KOCBEHHBIX HM3MEPEHHUH, MpU OSTOM (HOpMyIHpPOBAThH
npobiemy/3agadyy H TUIOTE3y YYEOHOro JKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEeIJI0KEHHOTO 000PYAOBaHUS, TPOBOAUTH OTBIT U (POPMYTUPOBATH BHIBOIBI;

OCYIIECTBIISATh MPSIMbIE M KOCBEHHBbIE M3MEPEHHUS (PU3NUYECKUX BEIUYUH, TPU 3TOM
BBIOMpATh ONTUMAIBHBINA CIIOCOO M3MEPEHUsS M MCIIOIh30BaTh M3BECTHBIC METOMBI OIICHKH
MOTPEIIHOCTEN U3MEPEHUI;

UCCJIEIOBaTh 3aBUCUMOCTH MEXAY (PU3MUECKMMH BEIWYMHAMH C HCIOJIb30BaHHEM
OpSIMBIX M3MEPEHUN, TPU STOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJbTATHI
MOJyYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BHJE TaOIWIl U TPAPHUKOB, AETaTh
BBIBO/JIBI 110 pe3y/IbTaTaM UCCIICIOBAHMS,

coOiroaaTh mpaBmiia 06€30MacHOro TpyAa MPH MPOBEICHUU HMCCIEAOBAaHUN B paMKax
y4e0HOTO 3KCHEepUMEHTa, Y4YeOHO-HCCIEAOBATEIbCKOM M TPOEKTHOM NEATEIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOHCTB U 1JAO0OPaTOPHOro 000pyA0BaHUS;

pemath pacu€THbIe 3a7add C SIBHO 3aJaHHOW (DM3MUECKON MOJENbI0, HCIOIB3YS
¢usznyeckne 3aKOHBI W TPHUHIMIIBI, Ha OCHOBE aHaiW3a YCJIOBUSA 3a/ladydl BBIOMPATH
(bu3NYECKYI0 MOJIENb, BBIACHATh (PU3NUECKIE BEIUYUHBI U (POPMYIIbI, HEOOXOUMBIE I €€
peleHusi, MNPOBOAUTH pPAacu€Thl W OILIGHWBATh PEAIbHOCTh IOJIYYEHHOTO 3HAYCHHUS
(bU3UYECKON BEITMUNHEI;

pemiath KadecTBEHHBIE 3aJauyd: BBICTpPAaWBaTh JIOTHYECKH HEMPOTHBOPEUHBYIO
IIETIOYKY PacCyKJIEHUI C OMOpPO HAa M3YUYCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH M (PH3UYECKHE
SIBJICHUS;

UCIIONIb30BaTh MpPU PEUICHUH YYeOHBIX 3aJad COBpEMEHHbIe HH(POPMAIMOHHBIC
TEXHOJIOTHH IJISl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIMH U TIPEACTABICHUS YIeOHOM U
HAYYHO-TIOMYJISIPHON MH(pOpPMAIUH, TIOTYYSHHONW W3 Pa3TUYHBIX UCTOYHHUKOB, KPUTHYECKH
aHAJIM3UPOBATH MOTYIaeMyI0 HH(POPMAIIHIO;

OPUBOJUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOexHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYXKAIOIIEr0 MHpPAa, B PAa3BUTUE TEXHUKU U
TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOW KH3HU IS
oOecrieueHruss ©O€30MacCHOCTH TpU  OOpalleHUH ¢ NpudopaMud W TEXHUUYECKHUMHU
yCTpOMCTBaMH, JJIi COXPAHEHHsI 3J0pPOBbS W COONIOACHHUS HOPM HKOJOTMYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEIE;

paboTaTh B TPyNIeE C BBIMOJIHCHHEM Pa3IHUYHBIX COIMAIBHBIX pOJICH, TUIAaHUPOBAThH
paboTy TPYIIBI, PAIMOHATFHO PACTIPEIEIATh 00S3aHHOCTH U TUIAHUPOBATH JESATEIHHOCTD B



HECTAaHJAPTHBIX CUTYALHsIX, aICKBATHO OLICHMBATh BKJIAJ KaXKIOr0 U3 YYACTHUKOB I'PYIIIIbI
B PEIICHHE pacCMaTPUBAEMOM TPOOIEMBI.

K xoHny oOyuenus B 11 kiacce mpeaMeTHble pe3ysbTarbl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha TMpUMepax pojib U MecTo ¢Gu3uKkd B (GOPMHPOBAHUU
COBPEMEHHOM HAYYHOM KapTHUHBI MUPA, B Pa3BUTHU COBPEMEHHOM TEXHUKH U TEXHOJIOTUU,
B MPAKTUYECKOW JESITEILHOCTH JIIOJIEH, 1ETOCTHOCTh M €IMHCTBO (PU3MUECKOW KapTHHBI
MUpa;

YUUTHIBATh TPAHULIBI MPUMEHEHUS HW3YYEHHBIX (U3MUECKUX MOJENel: TOYEUHBIN
AIEKTPUYECKUN 3apsil, JIyd CBETA, TOUCUHBIM HCTOYHUK CBETA, SIAECPHAs MOJEJb aToMa,
HYKJIOHHAsI MOJIEJTb aTOMHOTO s/Ipa MPHU PEIICHUH (PU3NIECKUX 3a]1ay;

pacrno3HaBath (pu3MdYecKue SBICHUS (ITPOIIECCHI) U OOBIICHATH MX Ha OCHOBE 3aKOHOB
AIEKTPOJUHAMUKM M KBAaHTOBOM (PU3MKHU: DIIEKTpUUYECKAs MPOBOAMMOCTb, TEIIOBOE,
CBETOBOE, XHWMHMYECKOE, MATrHUTHOE [JIEUCTBUSA TOKAa, B3aUMOAECHCTBHE MAarHUTOB,
AJEKTPOMArHUTHAsE WHAYKIUSA, ACWCTBUE MATHUTHOIO IIOJII HA IMPOBOJHHUK C TOKOM U
JMBIDKYIIUACS ~ 3apsifl, DJICKTPOMAarHWTHBIE KOJ€OaHWs ¥  BOJHBI, MPSIMOJIHHEIHOE
pacnpocTpaHEHUE CBETa, OTpPa)KEHHUE, MpeJoMIIeHUe, HUHTeppepeHuus, Iudpakius u
noJIsipu3ansl CBeTa, aucrepcus cBera, dorosnektpuueckuit 3hdext (dhororddexr),
CBETOBOE JIABJIEHNE, BOSHUKHOBEHHUE JINHENYATOrO CIIEKTPa aToMa BOJIOPO/Ia, €CTECTBEHHAS
Y UCKYCCTBEHHAsl PaJOaKTUBHOCTb;

ONUCHIBAaTh HM3YyYECHHBIE CBOWCTBAa BellleCTBA  (JIEKTPUUYECKHE, MArHUTHBIE,
ONTHYECKHUE, DJEKTPUUYECKYI0 IPOBOJUMOCTh PA3IMUYHBIX CPEa) U DIEKTPOMArHUTHbHIC
sBJIeHUs (TIPOLIECChI), UCMONB3Yysl (PU3MUYECKHE BETUYHMHBI: AJIEKTPUUECKUI 3apsij, cuiia
TOKa, DJJIEKTPHUYECKOE  HAIPSIKEHUE,  JAJIEKTPUYECKOE  CONPOTUBIIEHUE,  Pa3HOCTh
MOTESHITAJIOB, JJICKTPOABMKYIAS CUJa, padoTa TOKA, MHIYKIUS MAarHUTHOTO TIOJS, CHJIA
Awmnepa, cuna JlopeHlla, HWHIYKTUBHOCTb KATYIIKH, DSHEPrUsi HJIEKTPUUYECKOTO U
MarHUTHOTO TOJIEH, MEepUOJA M YacToTa KoJeOaHWW B KOJeOaTeIbHOM KOHTYpE, 3apsl U
cuja TOKa B IIpPOILlECCE€ TapMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHWil, (PoKycHOe
PaACCTOSIHME M ONITUYECKAasl CHJIA JIMH3bI, PY OMIMCAaHUU TIPABUIIBHO TPAKTOBATH (PH3NYECKUN
CMBICJT HCIIOJB3YEMbIX BEJIWYWH, MX O0O3HAYCHUS W EIUHUIILI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BEJIMYMHAMU;

OMKCHIBaTh M3YYCHHbIC KBAHTOBBIE SIBJICHUS W MPOILIECCHI, UCIONb3Ys (U3MUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, SHEPTUS U
UMITYyJIbC (DOTOHA, TIEPHOJ] TMOIypacnaja, YHEPTus CBS3M ATOMHBIX sIep, MPU OMUCAHUU
MPaBUJILHO TPAKTOBaTh (M3MYECKUN CMBICI MCIOJb3YEeMbIX BEJIIMYMH, MX 0003HAUYCHUS U
CMHMIIBI, YKa3blBaThb (OPMYJIbl, CBS3bIBAIOIIME JIAHHYI0 (PU3UYECKYI0 BEJIMYHUHY C
JIPYTUMU BETMYMHAMU, BBIYUCIIATH 3HaUYe€HUE (DU3NUECKON BEIUYUHBI;

aHAM3UPOBATh (PU3WYECKUE TIPOLIECCHI U SBIICHUS, UCTIONB3Ys (PU3NUECKHE 3aKOHBI U
NpUHLUNBL: 3ak0OH OMa, 3aKOHBI MOCIEIOBATEIBHOTO W MapPAJJIEIBHOTO COEIUHEHUS
MMPOBOJIHUKOB, 3akoH Jlxoyns—JIeHna, 3aKOH JJIEKTPOMArHUTHOW WHAYKIHWH, 33aKOH
NPSIMOJIMHEWHOTO  PAcCIHpOCTPAHEHUsI CBETA, 3aKOHbl OTPAXKEHHS CBETA, 3aKOHBI
NpeJIOMJIEHUSI CBETa, ypaBHeHUE OWHIITelHHa s (oTodPdekra, 3aKOH COXpaHEHUs
DHEPIrUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3AKOH COXPAHEHUS BJIEKTPUUYECKOTO 3apsiia, 3aKOH



COXpaHEHHS MAacCOBOTO 4Mcia, MocTynarel bopa, 3aKOH paguOaKTHBHOTO pachaja, MpH
3TOM pPa3nuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHMYECKOE BBIPAKEHUE U
ycioBus (TpaHUIlbl, 0071aCTH) TPUMEHUMOCTH;

OTpEACNATh HAmNpaBlIeHUE BEKTOpa HMHIAYKIIMHM MAarHUTHOTO TIOJIS TPOBOJHHUKA C
TOKOM, CHJIbI Amriepa u cuiibl JlopeHria;

CTPOUTh U OIHUCHIBATh H300pa)kKeHHE, CO3/1aBaeMO€ IUIOCKMM 3€pKajoM, TOHKOM
JIMH301;

BBITIOJHATH KCIIEPUMEHTHI 10 MCCIICIOBAHUIO (PH3UYECKUX SIBJICHUN M TPOIECCOB C
UCTIONIb30BaHUEM TPSMBIX M KOCBEHHBIX HW3MEpPEHUi: mpu OSToM  (HOPMYIUPOBATH
npobiemy/3agadyy H TUIOTE3y YYEOHOro JKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEeIJI0KEHHOTO 000PYAOBaHUS, TPOBOAUTH OTBIT U (POPMYTUPOBATH BHIBOIBI;

OCYIIECTBIISATh MPSIMbIE M KOCBEHHBbIE M3MEPEHHUS (PU3NUYECKUX BEIUYUH, TPU 3TOM
BBIOMpATh ONTUMAIBHBINA CIIOCOO M3MEPEHUsS M MCIIOIh30BaTh M3BECTHBIC METOMBI OIICHKH
MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBaTh 3aBUCUMOCTH (DM3MYECKUX BEIUYMH C MCIHOJIB30BAHUEM MPSIMBIX
U3MEPEHHIL: PU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHUPOBAThH PE3YyIbTATHI MOyUYEHHOM
3aBUCHUMOCTH (PU3MYECKHX BEIWYMH B BHUAE TaOMUI] U TpaduKOB, AENaTh BBIBOJABI IO
pe3ylbTaTaM HCCIIeI0BAHNUS;

coOiroaaTh mpaBmiia 06€30MacHOro TpyAa MPH MPOBEICHUU HMCCIEAOBAaHUN B paMKax
y4e0HOTO 3KCHEepUMEHTa, Y4YeOHO-HCCIEAOBATEIbCKOM M TPOEKTHOM NEATEIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOHCTB U 1JAO0OPaTOPHOro 000pyA0BaHUS;

pemath pacu€THbIe 3a7add C SIBHO 3aJaHHOW (DM3MUECKON MOJENbI0, HCIOIB3YS
¢usznyeckne 3aKOHBI W TPHUHIMIIBI, Ha OCHOBE aHaiW3a YCJIOBUSA 3a/ladydl BBIOMPATH
(bu3NYECKYI0 MOJIENb, BBIACHATh (PU3NUECKIE BEIUYUHBI U (POPMYIIbI, HEOOXOUMBIE I €€
peleHusi, MNPOBOAUTH pPAacu€Thl W OILIGHWBATh PEAIbHOCTh IOJIYYEHHOTO 3HAYCHHUS
(bU3UYECKON BEITMUNHEI;

pemiath KadecTBEHHBIE 3aJauyd: BBICTpPAaWBaTh JIOTHYECKH HEMPOTHBOPEUHBYIO
IIETIOYKY PacCyKJIEHUI C OMOpPO HAa M3YUYCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH M (PH3UYECKHE
SIBIICHUS,

UCIIONIb30BaTh MpPU PEUICHUH YYeOHBIX 3aJad COBpEMEHHbIe HH(POPMAIMOHHBIC
TEXHOJIOTHH IJISl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIMH U TIPEACTABICHUS YIeOHOM U
HAYYHO-TIOMYJISIPHON MH(pOpPMAIUH, TIOTYYSHHONW W3 Pa3TUYHBIX UCTOYHHUKOB, KPUTHYECKH
aHAJIM3UPOBATH MOTYIaeMyI0 HH(POPMAIIHIO;

OOBSACHATH TMPHUHIMIBI JEHCTBUS MAIIUH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pa3nuyaTh YCIOBHs UX O€30MaCHOTO UCTIONIb30BAHUS B TOBCEAHEBHON KU3HU;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUUCKUX M 3apyOexHBIX YYEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE TPOIIECCOB OKPY)KAIOIIETO MUpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHUH;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHHUS MO (PU3UKE B TMOBCEIHEBHOM KHU3HU IS
oOecrieueHruss ©O€30MAaCHOCTH TpU OOpalleHUH ¢ MpudopaMd U TEXHUYECKHUMHU
yCTPOMCTBAMH, JJII COXPAHEHHsI 3J0pPOBbS W COONIOACHHUS HOPM DKOJOTHYECKOTO
MIOBEJICHHUS B OKPYKAIOIICH CcpeJie;



paboTaTh B TPyNIE C BBIIOJTHEHUEM DPA3IMYHBIX COIMAIBHBIX POJIEH, TIAaHUPOBATH
paboTy TPYNIBI, pAalMOHATIBHO PACTIPEACISITh OOS3aHHOCTH U TUIAHUPOBATH JIESITEIILHOCTD B
HECTAH/IAPTHBIX CUTYalMsIX, aJ€KBATHO OLIEHUBATh BKJIAJl KaKJIOTO U3 YYACTHUKOB TPYIIIIbI
B pEIICHHE pacCMaTpUBaeMOn TPOOIEMBI.



10 KITACC. TEMATHYECKOE IINTAHUPOBAHHUE

KoanuecTBo yacoB
Ne i/ HaumeHoBaHMe pa3/ie/ioB U TeM NPOTrPAMMBbI KoHTposbHbIe JyekTpoHHbIe (HU(POBBIE)
Bcero padoThI Hpakriyeckue o0pa3oBaTe/ibHbIE pecypcChl
padoThI
Paznea 1. PUSUKA U METO/JIbI HAYYHOI'O ITIO3HAHUS
1.1 ®u3uKa U METObl HAYYHOT'O TTO3HAHUS 2 Bubmnorexa HOK
) https://m.edsoo.ru/7{41bf72
Uroro no pazgeny 2
Pa3znea 2. MEXAHUKA
but6mmoreka [IOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
22 Jlunamuka 7 https://m.edsoo.ru/7{41bf72
23 3aKOHBI COXPAaHEHHS] B MEXaHUKE 6 1 1 Egggﬁ;fg;gg}é A 1bET2
Uroro no pazgeny 18
Paznea 3. MOJIEKYJISIPHASA ®U3NKA U TEPMOJIUHAMUKA
31 o . but6mmoreka [IOK
. CHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOpUU 9 1 htps://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIMHAMUKHU 10 1 Egggg&fgg?ﬁ% 41672
33 ArperartHblie cocTosiHus BeriecTBa. Da3oBbie nepexoabl 5 Egggg&f&igﬁ% 41bE72
Uroro no pazgeny 24
Paznea 4. JIEKTPOJAMHAMUKA
bubnunorexa [IOK
4.1 JreKTpocTaTia 10 ! https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 21€KTpUUECKUi TOK. TOKM B pa3IndHbIX 12 1 | bu6muoteka [JOK
) cpenax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 4




11 KITIACC

KoaunuyecTBO 4acoB

daekTpoHHbIE (U(pPOBbHIE)

Neni/m . HaummeHoBaHMe pa3/iejioB U TeM NPOTrPAMMBI Kontpoabubie IIpakTnyeckue
Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoTsI
Pazaen 1. JIEKTPOJIUHAMUKA
but6mmoreka [IOK
1.1 MaruauTHoe noJie. DJIeKTpOMarHuTHast MHTYKIIUS 11 1 3 hitps://m.cdsoo.rw/7f41c97c
Hroro no pazneny 11
Pazaen 2. KOJTEBAHUSA 1 BOJIHBI
2.1 MexaHn4yeckue U SJIEKTPOMArHUTHBIC KOJICOaHMS 9 1 buomorexa OK
https://m.edsoo.ru/7f41c97¢c
but6mmoreka [IOK
2.2 MexaHn4YeCcKHe U 3JIEKTPOMATHUTHBIE BOJIHBI 5 1 hitps://m.cdsoo.rw/7f41c97c
but6mmoreka [IOK
2. 1
3 Onriica 0 3 https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 24

Paznen 3. OCHOBBI CIIEIIMAJILHOM TEOPUH OTHOCHUTEJIBHOCTHU

3.1 OCHOBEI CIEIHATIBHON TEOPUH OTHOCUTEILHOCTH 4 1 bubmmorexa LIOK
) 2 p https://m.edsoo.ru/7f41¢c97c¢
HWroro 1o paszaeny 4
Pa3zgen 4. KBAHTOBAS PU3UKA
bubnunorexa [IOK
4.1 7|
ONeMEHTH KBAHTOROH ONTHKH 6 https://m.edsoo.ru/7f41¢c97c¢
bubnunorexa [IOK
4.2 CTpoenne atoma 4 https://m.edsoo.ru/7f41¢c97c¢
bubnunorexa [IOK
4.3 A 5
TOMHOC A1pO https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN




bubmuorexa [{OK

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPU3UKHI 7 hitps://m.cdsoo.rw/Tf41c97c
Uroro no pazneny 7
Pa3nea 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 O6o06maro1iee NTOBTOPEHHE 4 ngﬂ;&fg;grou}i 41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE INTAHUPOBAHHUE
10 KITIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugpossie
Tema ypoka Kontpoabnbie  IIpakruueckue
n/n Bcero H3YYeHUS o0pa3oBaTte/ibHbIE
padoThbI padoThI
pecypchbl
| ®dusnka — Hayka o npupoje. Hayunsie MeTobl | bubnmoreka [JOK
TO3HAHUA OKPYKAIOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto dhH3uku B GOpMUPOBAHUH
2 COBpPEMEHHOM (El)a HOM Ii I’EI/IHEI MHpa, B 1 bubmmorexa [OK
p . i P Up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JeATEIbHOCTH JIF0IeH
Mexanngeckoe npmkeHne. OTHOCHTEIBHOCTD
3 MEXaHUYECKOro aABMKeHus. IlepeMelienne 1 bubnmorexa LOK
P ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
4 PaBHOMEpHOE IPIMOIHMHENHOE ABUKEHUE 1 bubnmorexa LOK
p p https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TIPSAMOJIMHEHHOE IBHKCHHIE 1 bubmmorexa [OK
yerop p A https://m.edsoo.ru/ff0c372¢
6 CBoOopaHoOe majienne. Y CKopeHHue CBOOOTHOTO | but6mmoreka [IOK
najacHus https://m.edsoo.ru/ff0c39cc
. KpuBonunerinoe npmxenue. [[Brmxkenue | bubmuorexa [{OK
MaTepUAIbHON TOYKH 1O OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipuniun otHocuTenbHOCTH ["anumnes.
8 HMNuepuuanbapie cucteMbl oTcueTa. IlepBhIi 3aK0H 1 bubnnorexa LHOK
p Hep https://m.edsoo.ru/ff0c3be8
HrroTrona
9 Macca tena. Cuna. [IpuHiun cyneprno3uiuu CHil. | bu6muoreka [IOK
Bropoii 3akoH HbroToHa 11 MaTepuaibHOM TOYKU https://m.edsoo.ru/ff0c3be8
10 Tpetnii 3axkoH HproToHA 11 MaTepUAILHBIX TOUEK 1 bubnmorexa LOK
P p https://m.edsoo.ru/ff0c3be8
1 3aKOH BCEMUPHOTO TATOTeHUS. Cuiia TSXKECTH. 1 bu6muoreka [IOK

[epBast kocMuYecKast CKOPOCTb

https://m.edsoo.ru/ff0c3d00




but6mmoreka [IOK

12 Cuna octu. 3akoH ['yka. Bec Tena
ypyr K https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koappunuent tpenns. Cuna
13 CoIpo e xKe €J1a B KHUJIKOC bubmmorera LOK
MPOTUBJICHUS TIPU JIBU’KEHUU TEJa B KUIAKOCTH
P P https://m.edsoo.ru/ff0c3f76
WJIM Ta3e
[TocTynarenbHOE U BpalaTeIbHOE JBUKEHUE
N but6mmoreka [IOK
14 abcommoTHO TBEpAOTO Tesa. MomeHT cuitbl. [lneuo
. https://m.edsoo.ru/ff0c41a6
CUJIBL. Y CJIOBUSI paBHOBECHS TBEPIOTO Tela
Nmnynbe MmaTepuasbHOU TOYKH, CUCTEMBI
bubnunorexa [IOK
15 MaTepHAIbHBIX TOUEK. MIMITybC cuibl. 3aKoH
https://m.edsoo.ru/ff0c43d6
COXpaHEHHUs UMITYJIbCa. PEakKTUBHOE IB)KEHHE
Pabora u moutHOCTh cribl. Kuneruueckas sHeprust
N bu6morexa LJOK
16 MaTepHatbHOW TOUKU. Teopema 06 n3MEHEHUN
. https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPIUH
ITorenunaneHas sHeprus. [loTeHnnanbHas sHeprus

17 ynpyro aeGopMUpOBaHHON NPY>KUHBI. bubmuoteka [JOK
[TorennmanpHas SHEPTHs TeNa BOIU3U TOBEPXHOCTH https://m.edsoo.ru/ff0c461a
3emun
[ToTeHnuunanpHble ¥ HENOTEHLIUANIbHBIE CUIIBL. CBS3b

13 paboThI HEMMOTEHIIMAIBHBIX CHJI C U3MEHEHUEM bu6nuorexa [IOK
MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH https://m.edsoo.ru/ff0c478c
COXpaHEHHUS MEXaHUYECKOU SHEPTUU
JlaGopaTtopHas paborta «VccienoBanue CBs3H

19 paboThI CHITBI C I3MEHEHHEM MEXaHUYECKOU
SHEPTUU TeJa Ha IPUMEPE PaCTSHKEHUSI PE3UHOBOTO
KIyTa»

20 KoHnTtponbhas padora nmo teme «Kunemaruka. bu6muoreka [IOK
JlnHamuKka. 3aKOHbI COXPAaHEHUSI B MEXAHUKE» https://m.edsoo.ru/ff0c4b74
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-

21 €TUYECKOM TeO BbpoyHoBCcKOE eHue bubmmorera IIOK
KMHETUYECKON TEOPHUH. BCKO€ JIBUJKECHHUE.

p POYH https://m.edsoo.ru/ff0c4dc2
Huddysus
2 Xapakrep ABUKECHUS U B3aUMOJICUCTBUS 4YaCTHLL

BellecTBa. Mojielii CTpOCHHUS Ta30B, KUJIKOCTEH U




TBEPJBIX TEI

Macca monexyin. KosnmuecTBo BemecTsa.

23 ITocrosinHas ABorazapo
24 TermnoBoe paBHOBecue. Temneparypa u €€
n3mepenue. lllkana remneparyp Llenbcus
)5 Nneaneusiii ra3 B MKT. OcHOBHOE ypaBHEHUE bubnuoTexa [{OK
MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMrepaTypa Kak Mepa cpeiHen
26 KMHETUYECKON 3HepIr)HHy)§)BH>KeHHﬂpM0erKyn. bubmorexa [JOK
. https://m.edsoo.ru/ff0c511e
VYpaBuenue MenpeneeBa-Knanelipona
27 3akoH /lanbToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota «MccnenoBanue
28 3aBUCHUMOCTH MEXK]ly TapaMeTpaMH COCTOSTHUS
pa3peKEHHOTO Ta3ay
29 H3onporeccsl B uaeanbHOM rasze u ux rpaduueckoe bubnmoreka [JOK
NPENICTABICHUE https://m.edsoo.ru/ff0c570e
BryTpeHHss dHeprus TepMOANHAMAYECKOU
30 CUCTEMBI U cToco0bI €€ n3MeHeHus. KonnuecTBo bubnmoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHss SHEprus https://m.edsoo.ru/ff0c5952
OJIHOATOMHOTO HJI€aJIbHOI0 ra3a
31 Bunael renonepenaun bubnnorexa LHOK
https://m.edsoo.ru/ff0c5¢c36
VnenpHas TEI0EMKOCTH BenlecTBa. KonuuecTBo
32 TEIUTOTHI MIPH TeruIonepenade. AanadaTHbIM bubnnorexa LHOK
https://m.edsoo.ru/ff0c5¢c36
npoiiecc
1 IlepBblii 3aKOH TEPMOJAMHAMUKHN U €70 TPUMEHEHUE bu6muoreka [IOK
K u30mporeccam https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtumocTs npornieccos B pupoae. Bropoit bubnmoreka [JOK
3aKOH TEPMOJIMHAMUKHA https://m.edsoo.ru/ff0c6230
. . bubmuorexa [{OK
35 [Mpunun nevicteust u K11/ TenmoBoi MamvHbI hitps://m.cdsoo.ru/f0c600a
36 Hukn Kapno u ero KIIJ{




37 DKOJIOTHYECKHUE TTPOOIEMBI TEIIJIOIHEPTETHKH
18 O6o6marmuii ypok «MounekymspHas pusmnka. bubnmoreka [JOK
OCHOBBI TEPMOTMHAMUKH https://m.edsoo.ru/ff0c6938
39 KontponsHas padora no Teme «MomnekymsipHas bu6nuorexa [IOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6a50
40 [Tapoo6pa3oBanue u koHaeHcanus. Mcmapenue u bu6muoreka [IOK
KHUTIEHUE https://m.edsoo.ru/ff0c63b6
A1 AOGCOIIOTHAS U OTHOCHTEIbHAS BIAXKHOCTH BO3yXa. bubnmoreka [JOK
Haceliennslii nap https://m.edsoo.ru/ff0c64d8
TBépmoe teno. Kpucramnmdeckue u amophHbIe
42 TeNa. AHM30TPONHUS CBOMCTB KpUCTALIOB. JKuakue bubmorexa OK
' p P F A https://m.edsoo.ru/ff0c65f0
Kpuctauibl. COBpeMeHHbIE MaTepHUAIIbI
13 [InaBrnenune u kpucTauM3anus. Y aeiabHas TemioTa bu6muoreka [IOK
miaBiaeHus. Cyomumanms https://m.edsoo.ru/ff0c6708
but6mmoreka [IOK
44 YpaBHEHHE TEIIOBOTO OaaHca
P https://m.edsoo.ru/ff0c6820
45 OneKTpu3anus Tei. JNeKTpUIeckui 3apsaa. J(Ba bubnmoreka [JOK
BHUJIA DJICKTPUUECKHX 3apAJIOB https://m.edsoo.ru/ff0c6bcc
46 [IpoBOgHMKH, AUAIEKTPUKH U MTOJITYIPOBOIHUKH. bu6muoteka [JOK
3aK0OH COXpaHEHUs AIEKTPUUECKOTro 3apsiaa https://m.edsoo.ru/ff0c6bec
47 Bzaumopeiictue 3apsanoB. 3akod Kymnona. bubnuorexa [{OK
ToudeuHblil dIIEKTPUYECKUN 3apsig https://m.edsoo.ru/ff0c6ce4
Hanpspok€aHocTh anekTpudeckoro nod. [Ipunimun
48 CYIIEPIO3UIIUH AJICKTPUICCKUX TToJIeh. JInaun bubmorexa LOK
yrep B & p ' https://m.edsoo.ru/ff0c6df2
HaIPsHKEHHOCTH
49 Paborta crit 31eKTpocTaTUYeCcKOoro MmoJsl. bubmuoteka [JOK
ITorennuan. PasHocTh MOTEHIINAIOB https://m.edsoo.ru/ff0c61f00
[IpoBOAHMKY U AUDIIEKTPUKU B
50 C-)JIIZ)KT OCTaTHYE€CKOM HOI:J)IG Husnexrpudeckas Bubmmorexa [JOK
p ' P https://m.edsoo.ru/ff0c7018
MPOHUIIAEMOCTD
N bubmuoTexa [{OK
51 OnektpoéMmkocTb. Konnencarop 1

https://m.edsoo.ru/ff0c7126




52

DIIEKTPOEMKOCTH TJIOCKOT0 KOHAEHCATOpa. DHEPTHUsl
3apsHKEHHOTO KOHJEHCAaTopa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

54

[IpuHOUI 1EeNCTBUS U IPUMEHEHHE KOHIEHCATOPOB,
KOIMPOBAJIBHOTO almapara, CTpyHHOro puHTepa.
DneKTpocTaTUYECKasl 3allUTa. 3a3eMIICHUE
3JIEKTPOIPUOOPOB

55

DNEKTPUUECKUN TOK, YCIOBHUS €r0 CyLECTBOBaHMUS.
[Tocrostaubiit Tok. Cuna Toka. Hanpsbxenue.
Conporusnenue. 3akoH OMa 115 yyacTKa eI

56

[TocnenoBarenpHOE, MapaLIeIbHOE, CMEIIAHHOE
COeZIMHEHHUE MPOBOAHUKOB. JlabopaTopHas pabora
«M3yueHne CMEIIaHHOTO COCAMHEHHS PE3UCTOPOBY

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIIHOCTB AMEKTPUIECKOTO TOKA. 3aKOH
Hxoyns-Jlenna

bubnunorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11t MOJTHOM (3aMKHYTOM)
anekTpudeckoii renu. Koporkoe 3ambikanue.
JlaGopaTtopnas padota «3mepenne 3/1C
WCTOYHHKA TOKA U €T0 BHYTPCHHETO
COITPOTHUBIICHUS

0.5

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

59

DneKTpOHHas IPOBOAUMOCTb TBEPABIX METAJUIOB.
3aBUCHUMOCTD COIIPOTHUBIIEHUS] METAJIIOB OT
Temneparypsl. CBEpXIIPOBOAUMOCTD

60

DnekTpuueckuil Tok B Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITyYKOB

61

[TorynpoBoiHUKH, X COOCTBEHHAs U PUMECHAs
npoBOAUMOCTh. CBOMCTBA p—N-NIEPEX0/IA.
[omynpoBoIHUKOBBIE TPUOOPHI

but6moreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUYECKUH TOK B paCTBOpaX M paciiaBax
AMEKTPOIUTOB. DNEKTPOIUTHYECKAS AUCCOIHALIHSL.
DIIEKTPOJIN3

bubnunorexa [IOK
https://m.edsoo.ru/ff0c82ba




DJIEKTpUYECKUH TOK B razax. CaMOCTOSITEIbHBIN U

but6mmoreka [IOK

63 1
HECaMOCTOATENIbHBIN pa3psan. Monnus. [1nazma https://m.edsoo.ru/ff0c84ae
DneKTpudecKure mMpuOOpsl U yCTPOMCTBA U UX
64 IpakTU4YecKoe mpuMeHenue. [IpaBuna TeXxHuKu 1 bubmrorexa LIOK
p P P https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH
bubnunorexa [IOK
65 0606 i ) 1
ODHIAOIIH YPOK «ICKTPOAMHAMMKA https://m.edsoo.ru/ff0c88be
KonTtponpsHas padota o teme «JIEKTPOCTATUKA.
66 [TocTOSsIHHBIN 2NEKTpUYECKUNA TOK. TOKHM B 1 bubmrorexa LIOK
p ’ https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»
67 PesepBublit ypok. KonTponbhas paboTa 1o reme | bu6muoteka [JOK
"OnexkTpoguHaMuka" https://m.edsoo.ru/ff0c8c56
68 PeseprubIil ypok. O6o06maronuii ypok mo temam 10 | bu6muoreka [IOK

KJ1accCa

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KITIACC

KoauuecTBO 4acoB

e DJIEKTPOHHbIE
- Tema VpoKa KonTpoabubie IIpakTuueckue Hara uudposbIe
n/n yp Bcero H3yYeHUust
padoThI padoThI o0Opa3oBaTe/bHbIE
pecypchl
| 1I;I/IOCTO;IH}IH&: MaI‘HgTBI U MX B3aNMOJICHCTBHE. I 1 Bu6muorexa LIOK
arHuTHOE noJse. BekTop MarHuTHOMU uH, uu. Jluaun

MATHUTHOM HEIYKITHR p AYRH https://m.edso0o.ru/ff0c9778

) MarnuTHO€ 1osie IpoBOJHKUKA ¢ TOKOM. OnbIT Dpcrena. 1 bubnuoreka [JOK
B3anmopeiicTBre MpOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlabopaTopnas pabora «/3yueHre MarHUTHOTO TOJISt 1 1 bubmmorexa LIOK
KaTYIIKA C TOKOM https://m.edsoo.ru/ff0c98fe
JleiicTBrE€ MarHUTHOTO MOJISl HA MPOBOJIHUK C TOKOM. Bumorexa LIOK

4 Cuna Amnepa. JTabopatophuas pabora «MccienoBanme 1 1 hitps://m.cdsoo.ru/flc9ac0
JEUCTBUSA MOCTOSHHOTO MarHuTa Ha PaMKy ¢ TOKOM» T ]

S JleiicTBrE MarHUTHOTO gonﬂ IJ{Ia ,I[BI/I)KyH_I[)yIé)CH | Bu6mmorexa LIOK
3apsbkeHHyro yactuny. Cuna Jlopenna. Paborta cubl
Hg))peHua o 1 peHIl https://m.edsoo.ru/ff0c9df4
DOnekTpoMarHuTHas UHAyKIus. [loTok BekTopa

6 MarauTHOU MHAYKIHH. DJC HHIYKIHU. 3aKOH 1
3JIEKTPOMArHUTHOM MHAYKIMHU Papanes

7 Jlaboparopnas padota «/ccienoBaHue sBICHUS 1 1 bubnmroreka [JOK
AJIEKTPOMAarHUTHON MHYKIIUW https://m.edsoo.ru/ff0cal50
NunyktuBHOCTH. fABNenue camounaykuuu. IJC Bu6norexa LIOK

8 CaMOMHAYKIIMU. DHEPIrUsi MArHUTHOTO MO KaTYIIKU C 1 hitps://m.edsoo.ru/f0ca600
TOKOM. DJIEKTPOMAarHuTHOE I0JIe — ]
TexHu4eckue ycTpoiuCTBa U UX IPUMEHECHUE:

9 MOCTOSIHHBIE MAarHUTHI, 3JIEKTPOMArHUTHI, 1
3JIEKTPOJIBUTaTENb, YCKOPUTEIHU JIEMEHTAPHBIX YaCTHIL,
WHAYKIIMOHHAS NeYb

10 O6o0maromuii ypok «MarauTHoe moJe. 1 bubnmoreka [JOK
DJIEKTpOMAarHuTHAs UHIYKIIHAS» https://m.edsoo.ru/ff0cab82

|y y

11 KontponbHas padoTa no teme «MarHuTHoe ToJie. | 1 bubnmoreka [JOK
DneKTpOMarHuTHast UHIYKITUS https://m.edsoo.ru/ff0cad58

12 CB0o6oHbIE MEXaHHYECKHE KojieOanus. ['apMOoHnUecKue 1 bubnnorexa LIOK

KosiebaHus. YpaBHEHHE TAPMOHHYECKUX KOJIeOaHUH.

https://m.edsoo.ru/ff0caf06




[IpeBpalenue 3Hepruu

Jlaboparopnas padota «/ccienoBaHue 3aBUCIMOCTH

13 Mepro/Ia MaJIbIX KoJieOaHUH Tpy3a Ha HUTH OT JJTUHBI
HUTHU ¥ MaCChI TPy3a»
Konebarenbublit KOoHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE
14 Kosie0aHus B uealbHOM KoJiebaTeIbHOM KOHTYpE. bubmmoreka [IOK
AHasorust Mexxay MEXaHUYECKUMHU U https://m.edsoo.ru/ff0cb820
AJIEKTPOMAarHUTHBIMU KOJIeOaHUSIMU
15 ®opmyna ToMcoHa. 3aKOH COXpaHEHUSI SHEPTUH B bubnmoreka [JOK
HJeaIbHOM K0JIe0aTEeIbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4
6 gpe,Z[CTaBJ'IeHI/Ie 0 3aTyXarolux K0H666aHI/I${); Bumorexa LIOK
BIHY>KJICHHBIE MEXaHUUECKue Koiebanus. PezoHaHc.
YA https://m.edsoo.ru/ff0cbb86
By eHHbBIE 3JIEKTPOMarHUTHBIE KOJieOaHUs
' il/lepeMeHHbm TOK. CI/IHyCOI/I,I[aJ'IIXIBII/I MIePEMEHHBIHN TOK. Bu6morexa LIOK
OIIIHOCTb MEPEMEHHOT0 TOKa. AMIUTUTYTHOE U
o P A https://m.edsoo.ru/ff0cbd34
JeiicTByIOIIee 3HaYCHHE CUIIBI TOKA U HANIPSKEHUS
18 Tpancdopmarop. [IponsBoacTso, nepenayua u
MoTpedIeHNE dIIEKTPUIECKON YJHEPTHH
" VY CTpoiCTBO 1 MpaKTHYECKOE MPUMEHEHUE Bumorexa LIOK
AJIEKTPUYECKOT0 3BOHKA, TEHEPATOpPa IIEPEMEHHOTO TOKA
b ’ patopa fep ’ https://m.edsoo.ru/ff0cc324
JUHUH 3JIeKTponepead
DKOJOTHYECKHE PUCKU TIPU TPOU3BOJICTBE
20 anekTposHepruu. KynpTypa ucrnonb3oBaHus
ANIEKTPOIHEPTHH B MMOBCEAHEBHON KU3HU
) %/[exaHI/I‘I(e:CKI/Ie BOJIHBI, YCJIOBUSL PaclpoOCTpaHEeHHUs. Bumorexa LIOK
epuoi. CKOpOCTh pacpOCTPAHEHUS U JJIMHA BOJHBI.
PHOz p pactipoctp s https://m.edsoo.ru/ff0cca54
[Tonepeynsle ¥ MPOIOJIbHBIE BOJTHBI
2 3Byk. CKOpocTh 3ByKa. I pOMKOCTh 3ByKa. BricoTa ToHa. bu6motexa LIOK
TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
73 DIIEKTPOMArHUTHBIE BOJIHEI, UX CBOWCTBA M CKOPOCTb. bu6moteka LIOK
[ITkana 3neKTpOMarHUTHHIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIIMTIBI paANOCBA3M U TeaeBUIeHUS. PazBuTe
CpPEACTB CBsA3U. Pannonokanus
75 K 5 Komet bu6mmoreka [IOK
OHTpoIbHAs paboTa «KonebaHus 1 BOIHEBD
p p https://m.edsoo.ru/ff0cc6f8
26 IIpssMONMHENHOE PAaCIIPOCTPAHEHUE CBETA B OJJHOPOJHOM bubmmoreka [IOK

cpene. Toueunblii HICTOYHUK cBeTa. JIyd cBeTa

https://m.edsoo.ru/ff0cd350




OtpaxeHue cBeTa. 3aKOHbI OTPAYKEHUS CBETA.

bu6mmoreka [IOK

27 .
[TocTpoenue n300pakeHHU B MIIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
P P Y
73 Ipenomnenue ceeta. [ToaHOE BHyTpEeHHEE OTpaKEHHUE. bubamnorexa IIOK
[IpenenbHbIiA yroJ MOJTHOTO BHYTPEHHETO OTPAKECHUS https://m.edsoo.ru/ff0cd7f6
29 Jlaboparopnast pabota «M3mepeHue mokasaresns bubnmoreka [JOK
MPEJIOMIIEHUS] CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [loctpoenue n3obpaxkenuii B muHze. Popmyna bubmmoreka [IOK
TOHKOM JIMH3BI. Y BEJIMYEHUE JIMH3BI https://m.edsoo.ru/ff0cddle
31 Jlaboparopuas padota «/ccienoBaHre CBOHCTB
M300pakKeHUH B JTMH3AX)
32 JHucniepcus ceera. ClioxxHBIN coctaB 6enoro cera. L[Ber.
Jlabopartopnast pabota «HabmroneHne qucnepcuu CBETay
33 HNutepdepennus cera. udpakmaus ceera. bubnmoreka [JOK
JudpakiuonHas pemeéTka https://m.edsoo.ru/ff0ced22
34 Monre a bubmuorexa [JOK
MEepPEeYHOCTh CBETOBBIX BOJH. [lomsipusanus ceera
p przan https://m.edsoo.ru/ff0cf02e
35 OnTrdeckue MPUOOPHI M YCTPOICTBA U YCIIOBUS X
0€301acHOTO IPUMEHEHUS
36 I'paHuLIBI IPUMEHUMOCTH KIIACCUYECKON MEXaHUKH. bubmmoreka [JOK
[ToctynaTel cenuaibHON TEOPUH OTHOCUTEIBLHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMe1JICHUE Bbu6nuoreka [IOK
BPEMEHU U COKpAILEHUE IJIMHbI https://m.edsoo.ru/ff0cfa42
38 DHEpPrusi ¥ UMITYJIbC PEISATUBUCTCKON YacTullbl. CBs3b bubnmoreka [JOK
MacChl C SHEPrUe U UMITYJIbCOM. DHEPIrusi MOKOs https://m.edsoo.ru/ff0cfc68
39 Kontponbras padota «Ontuka. OCHOBBI CTICIIHATBHON Bbubnuoreka [IOK
TEOPUU OTHOCUTEIIBHOCTU» https://m.edsoo.ru/ff0cf610
bu6mmoreka [IOK
40 ®oronsl. @opmyia [Itanka. DHEPrHst ¥ UMITYJIBC POTOHA
PMY p ymee ¢ https://m.edsoo.ru/ff0cfel6
41 OtkpeiThe U uccnenoBanue Gorordpdexra. Onbiter A. I'. bubnnorexka HOK
CroneroBa https://m.edsoo.ru/ff0cffc4
4 3akonbl pororddexra. YpaBHeHnEe DUHINTEHHA IS bubnroreka [JOK
dbotorddekra. «KpacHas rpanuma» poroaddexra https://m.edsoo.ru/ff0d015¢
43 JNasnenue ceera. OnbiTel I1. H. JIeOeneBa. Xumudeckoe Bbu6nmuoreka [IOK

JNIENCTBUE CBETA

https://m.edsoo.ru/ff0d04a6




TexHuyeckue ycTpoMuCTBA U MIPAKTUYECKOE IPUMEHEHHUE:

44 ¢dorosemMenT, POTONATUHK, COTHEYHAs OaTapes,
CBETOAMO/T
45 p 3 . bubnnoreka HOK
ellIeHHe 3a]a4 M0 TeMe «DJIEMEHThI KBAaHTOBOM ONTHUKI
8 https://m.edsoo.ru/ff0d0302
46 Mognens atoma Tomcona. OnbiTel Pesepdopra mo bubnnorexka HOK
paccesiHuIO o-4yacTull. [ImanerapHas Mmoaens aToma https://m.edsoo.ru/ff0d091a
47 R 5 bubnmoreka [JOK
octynatsl bopa
Y p https://m.edsoo.ru/ff0dOafa
43 W3iydenne u normomeHne GOTOHOB MPH MEPEeXoie aToMa bubanoreka IIOK
C OJIHOT'O YPOBHS DHEPIrUM Ha Ipyror. Buasl ciekTpos https://m.edsoo.ru/ff0dOafa
40 EOJ‘IHOBBIG CBOHCTBA 4aCTHL. Bomnnsl zge Bbpoitns. Bu6mmorexa LIOK
OPITYCKYJISIPHO-BOJHOBOM nyanu3M. CIOHTaHHOE U
PIYCKYJIAD y https://m.edsoo.ru/ff0d0ca8
BBIHYKJCHHOE U3JTyUYeHHE
50 OTKpBITHE pagroakTHBHOCTH. OMBITH Pesephopa mo bubanoreka IIOK
OIIPEIEIICHUIO COCTAaBA PAJIMOAKTUBHOIO U3JIYYEHUS https://m.edsoo.ru/ff0d0fd2
51 CgoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. Biusaue
PAIMOAKTUBHOCTHU HA KUBBIE OPTaHU3MBbI
5 OTKpBITI/ée NPOTOHA 1 HEHTPOHa. I/IonE)rg)I. Anbda- Bu6morexa LIOK
acrnaji. DJIeKTPOHHBIN U TTO3UTPOHHBIN OeTa-pacnas.
p . P p p A https://m.edsoo.ru/ff0d1162
l'amma-n3nyuenue
5 ?IHepFI/ISIuCBSBI/I HyKJlI_;)HO6B B siipe. SlnepHbie peakiuu. Bu6nnorexa LIOK
epHbIil peakTop. [Ipobremsbl, nepcrneKTUBbI
Aep P p- 1'b > p ’ https://m.edsoo.ru/ff0d1356
9KOJIOTUYECKUE ACTICKTHI SIIEPHON SHEPTreTUKU
DOneMeHTapHble YacTUlbl. OTKPBITHE MO3UTPOHA. METO b
54 HaOIIOJICHUST U PETUCTPAIIUU AJIEMEHTAPHBIX YaCTHII. bubnmoreka [JOK
Kpyraslit cton «@yHaaMeHTalIbHbIE B3aUMOIEHCTBUS. https://m.edsoo.ru/ff0d0e38
EnuHcTBO hM3nveckoit KapTUHBI MUPAY
55 Bun 3Bé3mH0T0 HeOa. Co3Be3us, IpKue 3BE3HI,
IJIAHETHI, UX BUAUMOE JBH>KeHue. ColIHeuHas cucTeMa
56 Connue. ConHeyHas akTUBHOCTh. VICTOYHUK SHEPTUU
Connna u 3B€37
3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3/bI TTIABHOM
57 MocIeI0BaTeNbHOCTU. BHYTpeHHee cTpoeHue 3BE3 1.
CoBpeMeHHbIE IPEICTABICHUS O IPOUCXOKACHUU U
sporronny CoJtHIa U 3BE3]
58 Mnineunsiii [1yte — Hama I'anaxtuxka. [lonoxenue u




nekenue Conuua B [NanakTtuke. [Nanaktuku. Y€pHbie
JBIPBI B SIAPAX TalaKkTHK

59 Bcenennas. Paz6eranue ranaktuk. Teopust bombiioro
B3pbIBA. PesKkTOBOCE M3imyyeHue. MeraragakTuka

60 Hepemennsie mpoGiieMbl aCTpPOHOMUHN

O6o0maromuii ypok. Ponb ¢pu3uku 1 acTpOHOMHUU B
61 HYKOHOMHUYECKOM, TEXHOJIOIMYECKON, COLMAILHON U
STUYECKOM cepax AeATeabHOCTH YeI0BEKa

62 KontponbHas padota «21€MEHTH aCTPOHOMUHU U |
aCTpOPUUKI
63 O6o06maromuit ypok. Posib u mecto pusmku u 1
ACTPOHOMHUU B COBPEMEHHOW HAy4YHOW KapTUHE MHUpaA
O6o6maromuit ypok. Poib pusznueckoit Teopun B
64 (OpMUPOBAHUH MPEACTABIECHHI 0 (PU3NUECKON KapTHHE 1
MHUpa
O6o06maromuit ypok. Mecto ¢puzndeckoit KapTHHBI MUpa
65 B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX 1
MPEJCTABICHUN O IPUPOJIE
66 Pe3epBHbIil ypok. MarHuTHoe nose. DIeKTpOMarHuTHas 1
WUHIYKIHS
67 PezepBHblil ypok. Ontuka. OCHOBBI ClIEIMATIBHON TEOPUHU |
OTHOCHUTEJIBHOCTH
63 Pesepnniii ypok. KBanToBas pusuka. DneMeHTHI 1 bubmunorexa [JOK
aCTPOHOMMH U acCTPOPUUKU https://m.edsoo.ru/ff0d1784
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. T'.4. Msxumes, b. b. Byxosues, H.H. Corckuit ®u3uka 10 k. duzuka 10 xnacc.
ba3oBwIii 1 yriyOsieHHBIN ypoBeHb. YueOHuK. Mocksa. [Ipocsemienue, 2020 r.

2. T'.A. Maxumes, b.b. byxosues, B.M. Hapyrun ®u3uka 11 xnacc. ba3oBblii u
yriyosieHHbIN ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue. 2020 r.

3. AUl PeivkeBuu. COopHMK 3a1a4 110 ¢usuke. Mocksa, JIpoda, 2005 - 2019 r.

4. CoOopnuk 3anad o ¢usuke st 9 — 11 knacco. CocraButens [.H. Crenanosa. M.:
«Tpocsemenner, 1996 r.

5. 3anmanus ob6pazoBaTenpHOro nopraia Pemry EI'D

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Memoouueckue nocoous 01 yuumeis:

1. I'.A. Maxues, b. b. byxosues, H.H. Corckuiit ®uszuka 10 ki. ®uzuka 10 knacc.
Bba3oBelii u yrinyOneHnHslii ypoBeHb. YueOHUK. MockBa. [Ipocsemenue, 2020

2. TI'.A. Msakumes, b.b. byxoBues, B.M. YUapyrun ®uszuka 11 knacc. bazoBblii u
yri1yOneHHbIi ypoBeHb. YueOHuk. Mockaa. [Ipocsemenue. 2020

3. A.IL PeivkeBuu. COopHUK 3a7a4 o ¢usuke. Mocksa, poda, 2005 - 2019 1.

4. Coopnuk 3aga4 o ¢usuke 111 9 — 11 knaccos. CocraButens [.H. Cremanosa. M.:
«IIpocsemenuer, 1996 r.

5. HO.A. Caypos. ®usuka. [loypounsie pazpadotku. 10 xnacc. [Tocobue ans
o01eobpazoBaTenbHbIX opranu3ammii. Mockga. [Ipocsemienue. 2015

6. H0.A. Caypos. ®usuka. [loypounsie pazpadotku. 11 xmacc. [Tocobue ans
0011e00pa3oBaTeNbHBIX OpraHu3anuii. ba3oBbIit 1 yriryOeHHBIH ypoBeHb. MOCKBA.
[Ipoceemenue. 2017 r.

7. COOpHHK TECTOBBIX 3aJaHUH JJIs1 TEMATHYECKOTO U UTOTOBOTO KOHTpOJIst. Pusnka 10
kiacc. M.: «Muaremnext-Lentp», 2004 r.

8. C.M. Anapromeuxus, A.C. CinyxaeBckuil. @uznka. « KOHCTpYKTOP» CaMOCTOSITENBHBIX U
KOHTPOJIbHBIX pa0boT. 10 — 11 kmacchr.

9. Tlocobue must yuureneit. M.: IIpocsemienue, 2010



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. «kEqunoe okHO qocTyna K 00pa3oBaTeabHBIM pecypcam»- http://windows.edu/ru
2. «<Equnas komekius 1u@poBbIX 00pa3oBaTeIbHBIX pecypcoB» - http://school-
collektion.edu/ru

3. «DenepanbHBIA TEHTP WH(GOPMAIIMOHHBIX 00pa30BaTEbHBIX PECYPCOB» -
http://fcior.edu.ru, http://eor.edu.ru

Oo0pa3oBaresbHble UHTEpHET-MOPTAJIBI

1. Caiit MunucrepcTBa 06pa3oBanusi U Hayku PD http://www.mon.gov.ru

2. Caiit Poco6pa3zoBanus http://www.ed.gov.ru

3. denepalbHbIN ropTan «Poccuiickoe 00pa3oBaHUE»
http://www.edu.ru

4. Poccuiickuii 00pa3oBaTeIbHBIN OpTall http://www.school.edu.ru

5. Karamor ydeOHBIX H3MaHWMN, DJIEKTPOHHOTO OOOPYIOBAHHUS W DIEKTPOHHBIX
o0pa3oBaTeIbHBIX pecypcoB TUTST o011ero o0pa3oBaHus
http://www.ndce.edu.ru

6. llIxonbHBIN MOpTaAT http://www.portalschool.ru

7. ®enepanpubiii moptan «MHGOPMATMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTHUU B
obOpaszoBanum» http://www.ict.edu.ru

8. Poccuiickuii rnoprai OTKpPBITOTO oOpa3oBaHus
http://www.opennet.edu.ru

9. Cailt «f umy Ha ypok (GU3HKW» W IICKTPOHHAs Bepcusi razeTrbl «Duzmkar
http://www.fiz.1september.ru

10. Yuurenbckas razera http://www.ug.ru

11. becruiarnbiii mkoabHbIN nopTan «IIpolllkony.py - Bce mikoasl Poccumny
http://www.proshkolu.ru/

12. IToaroroBka x EI'D:  http:// wwwl.ege.edu.ru

- caur http://fipi.ru
http://www.ctege.info/zadaniva-ege/

http://4ege.ru/fizika/

13. becnutatnoe nonb3oBanue 6ubnmotexamu http://feior.edu.ru/card.html

14. ®ectuBane negarornyeckux uaeh «OTKPBITHIA YPOK»

http://festival. september.ru/articles/213234/

15. Caitr http://ru.wikipedia.org

16. caitt yuutens Kiokosa ¢ cceuikamu Ha Equnyro komnekiuio [{OP no ¢pusuke
http://klokov48.ru/publ/multimedia/cifrovye_resursy po fizike dlja 10 11 klasso
v_chast 1/4-1-0-26

17. Cair InternetUrok.ruyTpenaképol 1 KOHCTIEKTED DU3HKA

Buneoypokun  vuroki.ruy®duzuka




videouroki.nety®du3znka
video.yandex.ru>ypoku hpuU3uKu
class-fizika.narod.ruyKnacc!nas ¢pusuka

MarepuajibHO-TeXHHYECKOEe 00ecIeyeHue.
HoyTOyk, MynbTUMEIUIHBINA POSKTOP, IKPaH, KOJIOHKU.
Kommnekt «IlopTpeTsl hpu3nKoB»
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