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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOr0 YpPOBHS Ha YpPOBHE CPEAHETr0 OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUM K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 00pa3oBaTelbHOM MporpaMmsbl, npeactaBieHHbIXx B OI'OC
COO, a Ttakxke c¢ yu€ToM (enepaibHO paboueld HPOrpaMMbl BOCIUTAHUS H
KOHIIEMIINK TpenojaBaHus ydeOHoro mpeamera «dusmka» B 00pa3oBaTEIbHBIX
OpraHu3aIUAX Poccuiickoi denepannu, peanu3yrommx OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

Copepxanne mporpamMmbl MO (U3MKE HaAMpaBieHO Ha (OPMUPOBAHHE
€CTECTBCHHO-HAYYHOM KapTHUHBI Mupa oOyuatonmxcs 10-11 kimaccoB mpu
oOyueHuu ux (u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO
noaxona. I[lporpamma mo ¢usuke coorBercTByeT TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalPpEAMETHBIM pe3yJbTaTaM
OOy4eHHMs, @ TAKXKE YUYUTHIBAET HEOOXOAMMOCTh PEATH3ALUU MEXKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAy4YHbIMU Yy4Ye€OHbIMU mHpeaMeramu. B Hel
OIIPENENAIOTCS OCHOBHBIE LIETM M3y4YeHUs (PU3MKH Ha YPOBHE CPEAHEr0 OOIEro
oOpa3oBaHUsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (hu3uKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIBTATHI OCBOCHMS Kypca (PU3UKU HAa Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera «Pu3nka» o rogam o0yueHusl.

du3nka Kak Hayka O HauOosiee OOIMX 3aKOHaX MPUPOJBI, BBICTyHas B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHMI 00 okpy:xaromiem Mupe. IIIKobHbIN Kypc (U3UKH — CHCTEMOOOPa3yIOIIHiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3HUECKHE 3aKOHbI
JeXKaT B OCHOBE IIPOIIECCOB U SBJIICHWH, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueit u actpoHomueid. Mcmosib3oBaHME UM AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAessaeT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTM B cdepe DHEPreTUKH, TPaHCIOpTa, OCBOCHUS
KOCMOCA, ITOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3a/JaHHBIMHA CBOMCTBAMU M APYTHX.
N3yuyenne ¢Gu3MKH BHOCHUT OCHOBHOM BKJIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarouuxcs, B (popMuUpoBaHME YMEHHUH MPUMEHATH
HAy4YHbIA METO]I MO3HAHUS MPHU BHINIOJHEHUU UMHU YU4E€OHBIX HCCIEIOBaHUM.

B ocHOBy kypca ¢usMku 1j1s ypOBHS CpeIHEro o0Oiiero oOpa3oBaHUS
MOJIOKEH pAI HUACH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
IIOCTPOCHHSI.



Hoes yenocmunocmu. B COOTBETCTBUM € HEM KypcC SBISETCS JIOTHYECKU
3aBEpUIEHHBIM, OH COAEPKHUT MaTepHall U3 BCEX pa3/iesoB (DU3HUKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK M COBPEMEHHOMN (DU3UKH.

Hoes cenepanusayuu. B COOTBETCTBUM C HEW Marepuayl Kypca (QU3NKHU
o0benUHEH BOKpYr (¢u3nueckux Teopuid. Bemymmum B Kypce sBisercs
dbopMupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuszayuu. EE peanuzanus NpPEANOJaracT HCHOJIb30BAHHE
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HayKH, OCMBICICHHUE CBSA3H Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM O0O0IIecTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpodIeMamMu.

Hoesa npuxnaonoti uanpasnennocmu. Kypc (usukm mpeamosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKHX M TEXHOJOTMYECKHUX IPUIIOKECHUN
U3YYEHHBIX TEOPU U 3aKOHOB.

Hoes oxonocuzayuu peanu3yeTcss TOCPEICTBOM BBEJECHUSA 3JIEMEHTOB
COJIEp)KaHMs, TOCBAIIEHHBIX SKOJOTMYECKHM MpoOjieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKHU M TEXHOJOIHMM, a Takke 00CYXIeHUs
npo6JieM pallMOHAIBHOTO IPUPOOTIONIb30BAHMS U HKOJIOTHYECKOM 0€3011aCHOCTH.

Crep’HEBbIMU 3J€MEHTaMU Kypca (PM3MKH Ha YpOBHE CpPEIHEro OOLIero
oOpa3oBaHus SBIAIOTCS (pusmyeckue teopuu ((HOpMUPOBAHHUE MPECTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3HUYECKOW TEOPUH, POJIU (PYyHIAAMEHTAIBHBIX 3aKOHOB U
IPUHIMIIOB B  COBPEMEHHBIX MPEACTaBICHUAX O MPUPOAE, TpaHHULAX
IPUMEHUMOCTH TEOPUHM, JJI1 OIKCAaHHUA €CTECTBEHHO-HAYYHBIX SIBICHHA W
MIPOIIECCOB).

CHCTeMHO- e TENbHOCTHBIN TOAXO0M B Kypce (DU3UKH peanu3yeTcsl Mpexe
BCEro 3a CYET OPraHM3alMU SKCIEPUMEHTAIBHON JEesTeIbHOCTH O0YyYaroUIuXCs.
Jlnst  6a3oBoro ypoBHA Kypca (HU3MKM — O9TO UCIOJIb30BAaHUE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpbIE B IporpamMme no (pusuke oO0beIMHEHBI B OOIIUNA CIHCOK YYEHUYECKHUX
MpPaKTUYECKUX padoT. BbljeneHre B yKa3aHHOM IMEepedHe JabopaTOpPHBIX padoT,
IPOBOJUMBIX JJII KOHTPOJS M  OLEHKH, OCYIIECTBISIETCS Y4YaCTHUKaMHU
o0pa3oBaTeNpHOrO IMpoliecca MCXOAs U3 OCOOEHHOCTEH IUIAHWPOBAHUS U
ocHalleHus kabunera ¢Qusuku. Ilpm 3TOM obOecneunBaeTcsi OBJIAJIEHUE
OOyYaIOIIMMHUCS YMEHUSIMU MPOBOJUTH KOCBEHHbIE H3MEPEHHsSI, HCCIEIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonpuioe BHUMaHWE YAENAETCS PEIICHUIO PACUYETHBIX M KayeCTBEHHBIX
3anad. IIpyu 3TOM JUIs pacdy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 331a4d C SIBHO
3aJlaHHOM (PM3HYECKON MOJENbIO, TO3BOJISIIOIINE IPUMEHSTh U3yUYE€HHbIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasfeia Kypca, TaKk U MHTETPUPYS 3HAHUSA U3
pasHbIX pas3aenoB. JJig KaueCTBEHHBIX 33/a4 MPUOPUTETOM SABIISIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUs1 (UINYECKUX SBICHUN M TPOIECCOB B OKpY)KAIOIIEH
KU3HH, TpeOyronue BhIOOpa (PU3MYECKON MOJENHM JUIsl CUTyalluu TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusiMu DPI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OOECIeYeHHI0 ydeOHOro rmpoiiecca 0a30BbId YpOBEHb Kypca
¢bu3MKN Ha YpOBHE CpeiHero 001iero o0pa3oBaHus JOKEH U3Y4aThCs B YCIOBHSIX
IpeIMEeTHOr0 KaOuHeTa (M3HKU WM B YCJIOBHSIX HMHTETPHUPOBAHHOIO KaOMHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKiIa. B kabuHere (GU3MKU JTOJKHO OBITH
HE00X0aMMOe J1abopaTopHOE OO0OpYAOBAaHHE ISl BBHIOJHEHHS YKa3aHHBIX B
nporpamme 1o (U3NKe YUEHHMUECKUX MPAKTHUYECKUX padOT U JIEMOHCTPAIMOHHOE
o0opyI0BaHUE.

JleMoHcTpalluoHHOE  00OpyJ0BaHHEe (POopMUpYETCS B COOTBETCTBUM C
OPUHIIAIIOM MHUHUMAIBHON JOCTAaTOYHOCTH U OOECHEeYMBAET IOCTAaHOBKY
MEPEUUCIICHHbIX B TMporpaMMme 1o (U3UKE KIIOUEBBIX JEMOHCTPAIMMA IS
UCCIIEIOBAaHMUsI  U3YyYaeMbIX SIBJICGHMA M  TPOLECCOB, OMIHUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHHM.

JlabopatopHoe 00OpyJIOBaHHE [JII YUYEHUYECKUX MPAKTHUYECKUX padoT
dbopMupyeTcss B BHI€ TEeMAaTUYECKUX KOMIUIEKTOB U OOECTeUMBaeTCsl B pacuére
OJHOTO KOMIUJICKTa Ha JBYX OOydJarommxcsi. TeMaTH4ecKhe KOMILJICKTHI
71a00paToOpHOTO O00OPYAOBAHUS JOJKHBI OBITH IMOCTPOEHBI HA KOMILJIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPHUIA.

OCHOBHBIMHU LIETIAMH U3YUYeHUST HUBHKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMIICHUS OOYJAarOIIMXCS K HAYIHOMY
U3YUYCHUIO TPUPOJIBI, PA3BUTHE HX HHTEIVICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE MO3HAHUSA U (POpMHUpPOBAHUE
MCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMupoBaHME HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa HU3YYCHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHHN OOBACHITH SBJICHHS C HUCIIOJB30BAHUEM
buznYeCKUX 3HAHUIA U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poiud (U3UKU IJIST Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTkeHne 3TUX Lesne 00ecreynBaeTCsl pelieHueM CIeIyIoMMX 3a1ad B

npoluecce u3ydeHus Kypca GU3NKN Ha ypOBHE CPEIHEro o01ero oopa3oBaHus:



e TmpuOOpeTEeHHEe  CHUCTEMbl  3HaHUK 00  0o0mMX  (PuU3MUECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTIIOYAst MEXaHHKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
3JIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMHA NPUMEHATH TEOPETHUYECKUE 3HAHUS IS
OOBbsiICHEHHUsI (PU3MYECKHX SBICHMA B TPUPOJAE U IS TPUHATUA
MPAKTHYECKUX PEIICHUI B MMOBCEAHEBHON KU3HM;

e OCBOCHHE CIOCOOOB pEIICHUS pa3IUYHBIX 3a]ad C SBHO 3a/JIaHHOU
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIINX CAMOCTOSTENHLHOE
co3anue GU3NYECKON MOJEINH, aIeKBaTHON YCIOBHIM 3a1a4H;

e TIOHMMAaHHE (UINYCCKUX OCHOB W MPHUHIIMIIOB JCHUCTBUS TEXHUYECCKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX TPOIIECCOB, UX BIIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJIEHUE METOJaMH CAMOCTOSITEIFHOTO TUIAHUPOBAHMS W TPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HHTEPHpETalud HHPOpMAIUH,
OIpEIEeNICHUS IOCTOBEPHOCTHU MOJYYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUHM IJI Pa3BUTUS YMEHHUM MPOEKTHO-HUCCIIEI0BATENIBCKOH,
TBOPYECKOH J1€ATEIbHOCTH.

Ha usyuenune @u3uku (0a30BbIi ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBanus oTBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HeENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mnporpamMMe noO (U3MKE MEpeueHb JIabopaTOpPHBIX U
OPAKTUUYECKUX paboOT SIBISIETCA PEKOMEHJOBAHHBIM, YUWTENb JEJIaeT BBIOOP
NPOBEJCHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUAYATbHBIX
0COOEHHOCTEN 00yYaroIuXCsl.



COJEPXAHUE OBYYEHMUAA
10 KIIACC

Pasznen 1. ®u3nka 1 MeTOABI HAYYHOI'O TIO3HAHUS

@dusnka — Hayka O mpupone. HaydHble METOIbI MO3HAHMS OKPYIKAIOIIETO
mupa. Ponp JKkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUSA IPUPOIBI.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (u3MUecKUxX SBICHUN U mpoueccoB. HaydHble rumortessl.
®dusnveckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponp u mecro ¢usvuku B (GOPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MUpa, B IPAKTUYECKON EATEIBHOCTH JIFOICH.

Jlemoncmpayuu

AnanoroBele U 1IUQPOBbIE H3MEPUTENbHbIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pasnen 2. MexaHuka

Tema 1. Kunemamuxa

Mexannueckoe aBMkeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOI'O JIBHKCHUS.
Cucrema orcuéra. Tpaekropus.

[lepemernienue, CKOpOCTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOPEHUE MaTepUaJbHOW TOUYKH, HUX MPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CroeHune nepeMeleHU U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE MpPsSMOJUHENWHOE IBIXKeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUsS, MyTH U MepeMelIeHus
MaTepUabHOW TOYKHA OT BPEMEHH.

CBobOosiHOE MajieHue. Y CKOpeHrue CBOOOHOTO MaICHHUS.

KpuBonuneninoe  nBwxeHue. JIBMKEHHE  MATEpUAIBHOW TOYKHA IO
OKPYKHOCTH C MTOCTOSHHOM 1O MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon n wactora obparenus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckre yCTpOIICTBA W TNPAKTUYECKOE TPUMEHEHUE: CIUJIOMETP,
JBH>)KCHUE CHAPSJOB, LIEMTHBIE U PEMEHHBIE MTEpeIavn.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCUETA, WILTIOCTpAIus KMHEMATUUYECKUX XapaKTePUCTHK
JIBUKEHUS.

[IpeoOpazoBanue IBUKEHUHN C UCTIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue aBuxeHus Tena, OPOIIEHHOTO TOJ] yIIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

Hanpagiienue ckopocTy npu IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii s3xcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEPAaBHOMEPHOTO JIBWKEHHS C LEIBIO ONPEAECIECHUS] MIHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXIY NyTSIMHU, MNPOUIAECHHBIMUA TEJIOM 3a
MOCJIEAOBATENbHBIE PAaBHBIE MPOMEKYTKA BPEMEHM IPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydenune nBMKEHHUS MIAPUKA B BA3KOMN )KUIKOCTH.

N3ydenue nBuxeHus Tena, OpoieHHOr0 TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipuammn  otHocutenvsHOCcTH  [aymtes.  IlepBeii  3akoH  HperoToHa.
HNuepryanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoi 3akoH Herorona
JUIL MaTEpUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuia Tsbkectu. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenust (mokos, CkoibxeHusi, kaueHusi). Cumna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOJIbKEHUS U cuiia TpeHus nokos. KoadduuneHTt tpenus.
Cuita conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpanaTesIbHOE IBMXKEHHE a0COIFOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaumieHus. llneuo cumibl. YcnoBud
paBHOBECHUS TBEPAOIO TEJIA.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: MOILINITHUKH,
JIBUKECHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuum.

CpaBHeHre Macc B3aMMOAECHCTBYIOIIMNX TEN.

Bropoii 3akoH HerotoHna.

N3mepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JAedhopMaliiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U NTAJICHUU.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBust paBHOBECHS TBEPAOTO Te1a. Buapl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3yuenune aBuxeHust Opycka no HaAKJIOHHOM MJIOCKOCTH.



HccnenoBanne 3aBUCHUMOCTH CUJI YIPYTOCTH, BOBHUKAKOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIvH.

HccnenoBanne yclioBUI paBHOBECHS TBEPIOTrO TeJa, HMEIOLIErO0 OCh
BpalICHUSI.

Tema 3. 3aKkonvl coxpanenus 6 Mexanuke

NMmnynbc MarepuasbHOM TOYKH (Tena), CHUCTEMbl MaTE€pUATIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHHE HMITyJIbCa Telld. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pabota cuibl. MOIHOCTB CHIIBI.

Kunernyeckass sHepruss MarepHaJbHOM TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[ToreHunanbHas DHEPIUsl. [ToreHumanbHas DHEPTHs YIpyro
nepopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas SHeprus Teixa  BOJIU3H
IIOBEPXHOCTU 3EMIIU.

[loTeHumanbHple W HENOTEHIMalbHble  cuibl.  CBsS3b  pabOTHI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHMEM MEXAaHMYECKOM JHEPIUHM CHCTEMBI TEIL
3aKOH COXPAHEHUS MEXAHUYECKON YHEPTUH.

Yipyrue u Heylpyrue CTOJIKHOBEHHUS.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOLOMET, KONED,
NPYKUHHBIN TUCTOJIET, IBMOKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHUHUATBEHON SHEPTUHU B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabomul

N3yyenue abCOMIOTHO HEYHNPYroro yaapa ¢ MOMOIIbIO JIBYX OAMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOThI CHIIBI C M3BMEHEHWEM MEXaHUYECKOM SHEpruu
TeJa Ha PUMEpE PACTSHKEHHSI PE3UHOBOTO JKIyTa.

Paznen 3. Mosiekyasipaasi pu3uka 1 TepMOAMHAMUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KUHETUYECKOU TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysua. Xapakrep IBUKEHUS U
B3aMMOJECUCTBUS YacTULl BemecTBa. Mojaenu CTpOeHUsl ra3oB, XKHUJIKOCTEU H
TBEPJBIX TEJI U OOBSICHCHHE CBOMCTB BEIIIECTBA HA OCHOBE ATUX Mojelei. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TermoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp
Lenbcus.



Mopens  upeanbHOro rasa. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOpPUH HUACATBHOTO raza. AOCONIOTHAs TeMmIeparypa Kak mepa
CpeOHEW KWHETMYECKOM SHEPIHHM TEIUJIOBOrO JBWXKEHMS uactull rasza. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHne MeHnneneesa—KianenpoHa.
3akoH JlanbToHa. M30mpouecchl B UACATbHOM Ia3e C MOCTOSHHBIM KOJWYECTBOM
BellecTBa. ['paduyeckoe MpeACTaBICHHE H30MPOIIECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHu4eckne YCTpOWCTBA H MPAKTHUYECKOE TMPUMEHECHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHME BellecTBa, GoTorpapuu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OnbiTel 0 AUGGY3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mopens onbita [TepHa.

OnbITHI, JTIOKa3bIBAIOIIUE CYyIIIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aMMO/JICUCTBUSI.

Mogens, WIUTIOCTpUpPYIOIIasl IPUPOAY AABICHHUS Ia3a HA CTEHKHU COCY/Ia.

OnbIThl, WUTIOCTPUPYIOIIME YPABHEHUE COCTOSIHHAS HMICATBHOIO Trasa,
M30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomuol

Ornpenenenue Macchl BO3[lyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHUN
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXIY MapaMETPAMU COCTOSIHUS PAa3pEKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoouHamuku

TepMoanHaMuueckass cucteMa. BHYTpEHHsAS 3HEPTUs TEPMOAUMHAMUYECKON
CUCTEMBI U cTIoco0bl €€ n3meHeHus. KonnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HWJeallbHOrOo  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIUS, U3IyUYCHUE. Y JeIbHas TEIUIOEMKOCTh BEIIECTBA.
KosnmuecTBo TemnoTsl pu Tenionepeaaye.

[Tonsitue 006 aamabatHoM mporiecce. l[lepBhIii 3aKOH TEPMOJAMHAMUKHU.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoieccam. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

Btopoit 3akoH TepmMoamHamuku. HeoOpaTUMOCTH MPOIECCOB B MPHUPO/IE.

TemnoBble  MammHbl.  [IpUHUMOBI  AEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uUIMEeHT MoiIe3HOro
nericTBus TemioBod mamuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKHU.



TexHudeckue yCTpOMCTBA M IMPAKTHUYECKOE IPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHEDP.

Jlemoncmpayuu

3meHenne BHYTpPEHHEH HSHEPruy Tejla MPH COBEPIICHUH PAaOOTHI: BBUICT
npoOku W3 OyTBUTIKM TIOJA JEUCTBHEM CXXATOTO BO3AyXa, HarpeBanwe 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3menenue BHyTpeHHEH SHEpruu (TeMIiepaTyphl) Tela MpH Tervionepeiaye.

OneiIT TO anuabaTHOMYy pACIIMPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu mapoBoi TYpOWHBI, TBUTATENS] BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEJSL.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3mepeHne ynenbHON TEIIIOEMKOCTH.

Tema 3. Acpezammuvie cocmoanusn éewjecmea. Dazoevie nepexoowvl

[TapooOpa3oBanue 1 KoHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENIbHASL BIAXKHOCTh BO3Ayxa. HacellieHHbId map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPOIHS CBOWMCTB
kpuctaiuioB. Kuakue kpucrtambel. CoBpemeHHblE Marepuaibl. [lmaBienue u
KpUCTajuIM3anus. Y AelibHasl TerioTa miasjieHus. Cyonumanus.

YpaBHeHUE TEMIOBOro OanaHca.

TexHuyeckre yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUHU MOJTYyUYCHHUS] COBPEMEHHBIX MaTepHasioB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX APOB.

Kunenue npu noHM>KEHHOM JIaBJIICHUU.

CriocoObl u3MepeHus BIaXKHOCTH.

HaGnronenue HarpeBaHus U IJIABJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanust KpuCTaJioB.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabomol

N3mepenune 0OTHOCUTENIbHOM BIAXXHOCTH BO3AyXa.

Paznen 4. DiekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OneKkTpu3anus Tel. OJEeKTpUYecKuil 3apsia. JlBa BuAa 3IEKTPUUECKUX
3apsAnoB. IIpOBOJHUKH, OUANIEKTPUKKA W TOJYIPOBOAHUKH. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsija.
B3aunmoneiictBue 3apsanoB. 3akoH Kynona. ToueyHbli 3eKTpUUeCcKUil 3aps.
OnekTpuyeckoe mnone. Hanpsx€HHOCTh  3nekTpudeckoro mnois. [IpuHnummn



CYyNEPHO3ULIUN DIEKTPUYECKUX Tosie. JIMHUKM HanpsKEHHOCTU JJIEKTPUUYECKOTO
TOJISL.

PaGora cun  anekrpoctatmdeckoro  mouss.  [lorenuman.  PasHocTb
MOTEHUUAIOB. [IpOBOOHUMKM UM AUANEKTPUKU B AJIEKTPOCTATUYECKOM TOJIE.
JlvanexTpuyeckast MpOHULIAEMOCTb.

OnekTpoéMkocTh. KoHeHcaTop. DIeKTPOEMKOCTh IIOCKOTO0 KOHAEHCATOPa.
OHeprus 3apsLKEHHOTO KOHACHCATOPA.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHME: DIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATUYECKAsl 3allluTa, 3a3€MJICHUE 3IJIEKTPOIPUOOPOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIKI JIEUCTBUS JIIEKTPOMETPA.

B3anmoneiicTBre HA3EKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKM B 3JIEKTPOCTATHYECKOM IIOJIE.

DIIEKTpPOCTaTUYECKAsl 3a1IUTA.

JINBAEKTPUKH B SJIEKTPOCTATUUIECKOM TIOJIE.

3aBUCHMOCTb  DJIEKTPOEMKOCTH  IUIOCKOTO KOHAEHCAaTOpa OT IUIOLIAJIN
MJIACTHH, PACCTOSHUSI MEXAY HUMU U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOTO KOHIAEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3mepenue 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. ITocmoannwtii Inekmpuueckuit mok. Toku é paznuunwix cpeoax

DJIEKTPUYECKU TOK. YCIIOBHSl CYIIECTBOBAHHS JJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [TocTOSITHHBIN TOK.

Hanpsixenue. 3akon Oma A1t yyacTka HenH.

DNEKTPUYECKOE CONPOTUBIICHHE. YIEIBHOE CONPOTUBJICHHE BEILECTBA.
[TocnenoBaTenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COEANHEHHE MPOBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH J[[xoyns—Jlenma.  MomrHoOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIAsl CUJIa U BHYTPEHHEE CONMPOTUBIICHUE MCTOYHHMKA TOKA.
3akon Oma 15t TOJTHOM (3aMKHYTOM ) 3JIeKTprudeckon 1ienu. KopoTkoe 3ambIkaHHe.

ONEeKTpOHHAss  MPOBOJAUMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DJIeKTPUYECKUM TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

[TonynpoBOAHUKHY. CobcTBeHHas U MpUMecCHas MIPOBOJIUMOCTD
MoJIyNnpoBOoAHUKOB. CBOMCTBa p—n-nepexoaa. [lomynpoBogHUKOBBIE TPHUOOPHI.

ONEeKTpUYeCcKHii TOK B pacTBOpax M paciulaBaXx  AJIEKTPOJIUTOB.
DIIEKTPOJINTUYECKAS JUCCOIUALINSA. DIIEKTPOJIH3.



OnexkTpuyeckuid TOK B razax. (CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIM
paspsa. Monnus. [1nazma.

TexHuueckue yCTpOHCTBa M MPAKTUYECKOE MPUMEHEHHE: aMIepMeTp,
BOJITMETpP, PEOCTaT, MCTOYHUKU TOKA, DIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBJICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI 1 POTOPE3UCTOPHI, TOTYITPOBOTHUKOBBIN U0/, TATHhBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKEHUSI.

3aBUCUMOCTh COMPOTUBIICHUS MUWIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUIOLIAHN MOMEPEYHOr0 CEUEHUS U MaTepHraa.

CwMmeliaHHOE COeTMHEHNE MPOBOIHUKOB.

[Ipsimoe wu3MepeHHe HIEKTPOJBIKYIIEH cuibl. KopoTkoe 3amblkaHue
raJlbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTb COIPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

HckpoBoil pa3psia 1 IPOBOAUMOCTh BO3yXa.

OnHOCTOPOHHSISI NPOBOAUMOCTbD TUOAA.

Vuenuueckuii oxcnepumenm, nabopamopmsvie pabomol

N3yyeHne CMEaHHOro COeIMHEHUSI PE3UCTOPOB.

N3MepeHne 3MIeKTpOABUKYIIEH CUIIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

Habnronenue snekrponmsa.

MesknpeaMeTHbIE CBS3U

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 10 kiacce OCylIecTBIsETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIPEAMETHBIX CBSI3e C KypcamMH MaTeMaTHKH,
OMONOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowcnpeomemnuvle nousmusi, CBSI3aHHbIE C HW3YYEHHEM METOJIOB HAy4YHOI'O
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (pakT, TUMoTe3a, (Ppunyeckas BeIUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelmieHue CHUCTEMbl ypaBHEHUH, JuHEHHas (yHKLHMS,
napaboa, runepbosia, ux rpa¢uku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOCKIIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanmdeckoe JABMKEHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAsi Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, KUIAKOCTEU M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAIIOB, BJIEKTPOJMTUYECKAS TUCCOIMAIUS,
rajibBaHUKA.

l'eoepagpus: B1aXXHOCTh BO3yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHWE IBUKEHUU C HMCIOJb30BAHHMEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, NOAIIUIMHUKHA, HCMIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JPYTrHE), JABUTATelb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJYYEHUS] COBPEMEHHBIX MATEpHAJIOB, B TOM YHCJI€ HAHOMATEpPUAIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHUE JIIEKTPONPUOOpPOB,
KCEpOKC, CTPYHHBIH IpUHTED, AIIEKTPOHArpeBaTeIbHbIC puoOOPBHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KITACC

Paznen 4. DiekTpoauHAMHKA

Tema 3. Maznummnoe noe. Ij1eKmpomMazHUMHAA UHOYKUUSA

[locTostHHbIE ~ MarHWTHl.  B3auMozaeiicTBME  IOCTOSIHHBIX  MAarHUTOB.
MarnutHoe mone. Bektop MarHuTHOM wuWHAYKOMH. [IpuHIMD cynepnosuuun
MAarHATHBIX MOJieW. JIMHMM MarHWTHOM MHAYKUMU. KapThHA JNWMHWKA MAarHUTHOU
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarauTHOEe 1IOJIE TPOBOJHMKA € TOKOM. KapThHa nMHMI WHIYyKIWW
MAarHuTHOTO TOJISI JUIMHHOTO IPSMOrO NPOBOJHHMKA W 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmonencTBre NpOBOIHUKOB €
TOKOM.

Cuna AMnepa, €€ MOyJib U HallpaBJICHUE.

Cuina JlopeHua, e€ Moayib U HanpaBJeHue. [[BrkeHue 3apsiKeHHON YacTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SBneHHE DNEKTPOMArHUTHOM WHAYKIMH. [lOTOK BEKTOpa MarHUTHOMN
UHAYKOUU. OJEKTPOABIKYLIAs CUjda MHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykunu @apazes.

BuxpeBoe nanexkrpuyeckoe Imosie. OJEKTPOIABWXKYILNAs CUJa HHAYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

IIpaBuino Jlenna.

NHOyKTUBHOCTh.  SIBIEHME CAMOMHIYKLUMH. OJIEKTPOABWKYINAs CHJIA
CaMOMHAYKIIMH.

DHeprusi MarHUTHOTO MOJISl KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuyeckrue yCTpOHMCTBA M NPAKTUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, BJEKTPOMArHUTHI, JJIEKTPOABUTaTENb, YCKOPUTENIN 3JIEMEHTAPHBIX
YacCTUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE JICKTPOHHOTO MMyYKa MAarHUTHBIM MOJIEM.

JIMHUYM MHIYKIIMA MAarHATHOTO TTOJISI.

B3anmoneiicTBre AByX MPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JenctBue cribl JIOpeHI1a HA HOHBI JIEKTPOJIUTA.

SIBlIeHUE PTIEKTPOMArHUTHOW MHIYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJICKTPOABIXKYIIIEH CHJIbI MHAYKIUM OT CKOPOCTH M3MEHEHMS
MarHuTHOTO IIOTOKA.

SIBrIeHME CaMOMHIYKIUU.

Yuenuuecxuii sxcnepumenm, rabopamoptule pabomol

N3ydyeHne MarHuTHOTO MOJIsl KAaTYIIKU C TOKOM.

UccnenoBanue AeiCTBUA MOCTOSIHHOIO MAarHATa Ha pPaAMKY C TOKOM.

HccnenoBanue siBICHUA 3JIEKTPOMAarHUTHOW MHIYKIIHUH.

Paszneua 5. KosreOanus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmHble Kojiedanus

KonebarenbHass  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJIEOaHUS.
["apmonnyeckue konedanus. [lepumon, wacrora, ammumryga u (aza KoneOaHUU.
[IpykVHHBIN MasATHUK. MaTeMaTU4eCKU MasATHUK. YPAaBHEHUE TAPMOHUYECKUX
konebanuil. [IpeBpaliienue s3Heprun Npu rapMOHMYECKUX KOJIEOaHUSIX.

Konebarenbupiii kKoHTYp. CBOOOAHBIE SJEKTPOMATHUTHBIE KOJICOaHUS B
UJCANTbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AJIEKTPOMArHUTHBIMU KoJieOanusiMu. @Dopmyna TomcoHna. 3akoH coXpaHEHUS
SHEPrUM B UJICATbHOM KOJIE0ATEIIbHOM KOHTYPE.

[IpencraBieHue o 3aTyxaroUMX KojeOaHUsAX. BrIHYX/IeHHbIE MEXaHUUECKUE
KojeOanus. Pezonanc. BeIiHyKeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHUs.

Ilepemennpii  TOK. CHHYyCOMAANBHBI NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JEUCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA W
HaIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOIICHUE DIEKTPUIECKOM
DHEPIUM. DKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE IEKTpo3Heprun. Kynbrypa
MCIIOJIb30BaHUS JIEKTPOIHEPTUH B IOBCETHEBHOM KU3HMU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE ITPUMEHEHME: DICKTPUUYECKUU
3BOHOK, T€HEPATOP MIEPEMEHHOTI0 TOKA, JIMHUM JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJieOaTENbHOW CHCTEMbI (MIPY>KWHHBINA WM
MaTEeMaTUYECKUI MASITHUK).



HaOmronenue 3aryxaromux KojaeOaHuH.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

HaOnronenue pezoHanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMS.

OcuumiorpaMMsl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHST OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHanc mnpuM MOCIEAOBATEIIBHOM COCAMHEHUM PE3UCTOpPA, KATYLIKH
VMHIYKTUBHOCTH U KOHJICHCATOPA.

Mopesnb TUHUM 3JIEKTPOIEpe1adH.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnegoBanue 3aBUCMMOCTH NEPHOJA MAJbIX KOJIEOAHUM Ipy3a HA HUTU OT
JUIMHBI HUTU ¥ MacChl Ipy3a.

HccnenoBanue IMEPEMEHHOIO TOKAa B LENM M3 MOCIEAOBATEIBHO
COEJIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMaZHUMHbIE GOIHbL

Mexanunyeckrue BOJIHBL, yClnoBHsS pacrnpoctpaneHud. Ilepuon. CkopocThb
pacnpocTpaHeHuss M JUIMHA BOJHBL. [lomepedHble W IIPOJOJIBHBIE BOJIHBIL.
HnTepdepentus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocTh 3Byka. BreicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CIIOBHSI M3TYyYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenrtanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXCHHE, MPEIOMIICHHUE, MOJspU3alus, AUPpaKius,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 371eKTpOMarHUTHBIX BOJIH. [I[puMeHeHne 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paIMOCBA3U U TENEBUACHUA. Paguonokamnus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHHuecKue YCTpOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBasl JMAarHOCTHKa B TEXHHKE M MEIWILIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacrpocTpaHEHHUE MONEPEUHBIX U MPOJI0JIbHBIX BOJIH.

Konebmomieecs Teo Kak HCTOYHUK 3BYKa.

HabGnronenue orpakeHus: M IpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6ntonenue unrepdepeniuu v qudpakiini MEXaHUYeCKUX BOJIH.

3BYKOBOM pE30HAaHC.

HaGumtonienue cBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYIOH U
4acTOTOM KoJeOaHuH.



HccnenoBanne  CBOMCTB  JJIEKTPOMArHUTHBIX ~ BOJH:  OTPaKEHHUE,
nperoMIIeHUE, MONspu3anus, AMppakuus, HTepdepeHIHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsgmMonuHErHOE pPacHpOCTpaHEHUE CBETa B
oaHOpoIHOM cpene. JIyd cBera. ToueuHbI HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpakeHus cBera. [locTpoeHne m3o0pakeHu B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBeta. 3aKOHBI IPEIOMIICHHS CBeTa. AOCOJIIOTHBIN MTOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbId yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CiioxHblIi cocTaB O0enoro cBeta. L[Ber.

CoOuparomie u pacceuBaroimue JnuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHMe W ONTHYEeCKas cuja TOHKOM JuH3bL. [locTpoeHue uzoOpakeHuil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeElIWUYEHHUE,
JTABAEMOE JIMH30M.

IIpenenbl IPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHble HMCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuusa cBera. JudpakiuonHas pemérka. YcCIOBUE HaOIIOICHUS
[NIABHBIX ~MAaKCUMyMOB TIpM NAJE€HWA MOHOXPOMAaTHYECKOIO CBETa Ha
TUQPPAKIUOHHYIO PEHIETKY.

[Tongapu3zanus ceera.

TexHuueckue yCTpONCTBa M MNPAKTUYECKOE NPHUMEHEHHME: OYKH, JIyNa,
¢doToanmapar, NPOEKIMOHHBIMA amnmapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OMNTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMONMHENHOE pACIPOCTPAHEHHUE, OTPAKEHHWE U MPEIOMIICHHE CBETA.
OnTuyeckre NpuOOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojenb CBeTOBOA.

NccnenoBanue cBOMCTB N300paKeHU B JTMH3AX.

Mopnenn MUKpOCKOIIa, TEJIECKONaA.

Habmtonenue unrepdepeHiuu crera.

Habmronenue nudpakium ceera.

Habmronenue nucnepcuu cBera.

[Tonmy4yeHue cexkTpa ¢ HOMOLIBIO TPU3MBI.

[TomydyeHue ciekTpa ¢ MOMOIILIO AUPPAKITMOHHON PEIIETKH.

Habmronenune momsipu3alinm cBeTa.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabonvl



N3mepenue nokasaresns NpeaoMIIeHUs CTEKIIA.
HccnenoBanue CBOKWCTB M300pAKEHU B JIMH3AX.
HaOmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI ClIEIIHAIBHOM TEOPUU OTHOCUTEIBHOCTH
['panunbl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXAaHUKH. [Toctynatsl
CIICIIMAJIbHOM TEOPHUHU OTHOCHUTEIBLHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIbHOCTH DUHIIITECHHA.
OTHOCUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKpAILICHHE
JUTAHBL.
DHeprusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBs13b MaccChI ¢ C-)HGpFHGﬁ U UMITYJIbCOM peﬂﬂTHBHCTCKOﬁ HYaCTUIIbI. 9Hepm;{
ITIOKO4I.

Pazgea 7. KBantoBas puszuka
Tema 1. dnemenmot K6AHMOBOI ONMUKU
®otonsl. opmyna [lnanka cBs3u 3HEprun HOTOHA C €r0 YaCTOTON. DHEPrust
Y UMITYJIbC (POTOHA.
OtkpsiTue u uccnenoBanue poroddpdexra. OnbiThl A. I'. CTosieroBa. 3aKOHbI
dotorpdexra. YpaBuenue DiHmTeitHa st dhoTodpdexra. «KpacHas rpaHuna»

dboTtorddekra.

JlaBnenue cBera. OnwiTel I1. H. JIeOenena.

XUMHYECKOE JICHCTBUE CBETA.

TexHuyeckue yCTpOMCTBA U TMPAKTHUECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT103(h(hexT Ha yCTAHOBKE C HMHKOBOW MIACTHHOM.

Uccnenosanue 3akoHOB BHEMIHETO (oToddeKTa.

CBeToano.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnwiTel Pe3epdopaa mo paccessHUIO o -YacCTHIL.
[ImanerapHas mognens aroma. Ilocrymarsl bopa. M3nyueHwe u moryouieHue
(GbOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DHEPrUU Ha Jpyro. Bumbl
criekTpoB. CIIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IA.

BonnoBele cBoiicTBa yactuu. Bonnel ne bpoumnsa. KopnyckynsspHO-BOITHOBOM
Ty aJli3M.

CrnoHTaHHOE U BBIHYXIEHHOE U3TyUeHHE.

TexHudeckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mogpens onbita Pezepdopna.

Ornpenenenue NJIMHBI BOJHBI J1a3epa.

Habmoienne nuHeuaThIX CIIEKTPOB U3TyYEHUSI.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomol

Habmronenue nuHeM4aToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIIOKHOCTh CTpOeHUs snpa. OTKphITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompenmeneHuio  cocTaBa
pannoakTuBHOrO wu3nMydeHus. CBoiictBa anbda-, OeTa-, TaMMa-U3Ty4YEHUS.
BinsiHue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE NMpoTOHA W HeWTpoHa. Hykionnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oTormsl.

Anbda-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIM Oera-pacnazg. [‘amma-
U3IIydeHHE. 3aKOH PAJMOAKTUBHOIO pacaja.

DHeprus cBA3M HYKJIOHOB B sifipe. SaepHblie cuiibl. Jledekt maccsl sapa.

SnepHble peakuuu. JleneHue U CUHTES sI€Ep.

Anepnsiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEepPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI AEPHON SJHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.

MeToap1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

@dyH1laMEeHTalIbHbIE B3aUMOJEHCTBUA. EAMHCTBO (hU3MUecKoil KapTHHBI MUpA.

TexHuyeckne ycTporucTBa U NPAKTHYECKOE IPUMEHEHHE: JO3UMETP, KaMepa
Buinbcona, simepHbIil peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIIHUX YaCTHULL.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabonul

HccnegoBanue TpekoB yacTHIl (10 rOTOBbIM (oTOrpadusim).

Pa3znea 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKHU

DTarnbl pa3BUTHSI aCTpOoHOMUU. [TpuKinagHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMH.

Buga 3Bé3aHoro nHeba. CosBe3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHUJIUMOE
JIBMDKCHUE.

CoJiHeuHast cucTeMa.

Connne. ConHeuHas akTHMBHOCTh. Mcrounuk sHepruum CojHuia U 3BE3L.
3BE3/IbI, UX OCHOBHBIE XapaKTEPUCTUKU. JnarpamMma «CHEKTpajbHBIM Kjlacc —
CBETUMOCTBY». 3BE31bI TJIABHOM IIOCIEHOBATCIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» Il 3BE3J TJIABHOW IMOCJEIOBATENIBHOCTH. BHYTpeHHEE CTpOEHUE



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKACHUU U 3BoJonuu ConHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Muieunsiii ITyte — Hama I'amaktuka. Ilomoxenuwe m aBwkeHue CoiHIa B
[Nanaktuke. Tunsl ramaktuk. Pagroranaktukyu v kBasapbl. YEpHBIE IBIPHI B siapax
TajaKkTHK.

Bcenennas. Pacimpenne Beenennoil. 3akon Xa06:a. Paz0eranue rainakTuk.
Teopus bonpmoro B3peiBa. PennkroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaGnronenust HEeBOOPYKEHHBIM TJIA30M C KCIIOIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONpPEeNICHUs MOJI0KEHN HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31sl CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

Hab6nronenus B reneckon JIynsl, minanet, Maeunoro [lyTu.

O06o0maromniee NOBTOpeHUE

Ponp ¢usuku u acTpoOHOMHUHM B HDKOHOMHYECKOH, TEXHOJIOIHMYECKOM,
COIIMAJIBHON M ATUYECKOH cepax NedaTenTbHOCTH YeJIOBEKa, pOJib U MECTO (DU3UKU
Y aCTPOHOMHUH B COBPEMEHHOI HAy4YHOU KapTHHE MUpPA, poib (PU3UUECKON TEOpUn
B (OopMHUpOBaHMM MPEACTABICHUNA O (PU3MUECKON KApTUHE MHpPA, MECTO
(dbu3nYeCcKol KapTUHBI MHUpPA B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTABICHUHN O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuenune xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiiecTBisercs ¢
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBI3€M C KypCcamMH MaTE€MaTHKH,
OMONOTHY, XUMHUH, Teorpadvu U TEXHOJIOTHUH.

Meowcnpeomemuvie nowsmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (pakT, TUMOTe3a, (Pu3nyeckas BeIUYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemIEHHWE CHUCTEMbl YpPABHEHUW, TPUTOHOMETPUUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPBI U UX IPOCKUUH HA OCH KOOPIMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00MS TPEYrOJbHHUKOB,
ompeiesIeHHE IOIAaU TIOCKUX (GUryp u oobneéMa Ted.

buonocusn: »nextpudeckue SBICHUS B KUBOW MpHUPOJE, KojeOaTelbHBIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBL.

Xumus: CTpOCHUE aTOMOB Y MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKON PEIIETKH, CHEKTpaIbHBIM
aHasus.



l'eoepagua: wmarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€KU MAarHUTHBIX Py,
dhoToChEMKA 36eMHON TTOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICCHUH.

Texnonoeus: NUHUM BIEKTPOIEpENay, TEHEPATOpP IMEPEMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I€4b, pajap, pPaAUuONpPUEMHUK, TEIECBU30D,
anTeHHa, tenedoH, CBU-meub, MPOEKITMOHHBIA ammapar, BOJOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne ydeOHOro mnpeamera «Ddusmka» Ha ypOBHE CpPETHETO OOIIero
oOpaszoBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECIICUUTH JOCTIKCHHE CJICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMUHOCTHBLIE PE3YJIbTATbDI

JInyHOCTHBIE pe3yJbTAaThl OCBOCHUS y4eOHOTo npeamera « Dusukay JOKHbI
OTpakaTb TOTOBHOCTb M CIHOCOOHOCTh OOY4YaloOIIUXCsl PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW MO3UILIMENH JHMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHHUX  YOEXKICHHI, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBA, paCIIMPEHUE >KU3HEHHOTO
OMbITA W OMbBITA JAEATEILHOCTU B MPOIIECCE peaiu3allid OCHOBHBIX HAINpPaBJICHUN
BOCIIUTATEILHOUN ESITEIHLHOCTH, B TOM YHCJI€ B YaCTH:

1) rpa:kIaHCKOr0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh TPAXKAAHCKON MO3UIUU O0YYAIOIIETroCsl KaK AKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOI0 OOIIECTBA;

MPUHATHE  TPAAUIIMOHHBIX  OOIEUETIOBEUECKUX  T'yMAHHCTUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIBHOCTh B MHTEPECAX TPaKITAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHu3aliy;

yYMEHHUE B3aUMOJICHCTBOBATDH C COIIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBHUU C
X QYHKITUSIMH 1 Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOMN ACATEIBHOCTH;

2) NaTpMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUICKON TPaXIAHCKOU WJICHTUYHOCTH,
MaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, TOCTHXKCHHSIM
POCCHIMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYAllUI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTUPYSICh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4YHCIIC B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHMUE JUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMUHUBOTO Oy TyILIEro;

4) 3CcTeTHYECKOr0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUast SCTETUKY HAy9HOTO TBOPYECTBA,
pUCYIEro (Pu3nYecKoi HayKe;



S) Tpy10BOT0 BOCIIUTAHMS:

UHTEPEC K pa3IMyHbIM cdepaMm NnpodecCHOoHaNbHONU AEATEIBHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh U CIOCOOHOCTHh K OOpa30BaHUIO U CaMOOOpPa30BaHUIO B 0OJIACTH
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HU,

6) PK0JIOTHYeCKOr0 BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh HKOJIOTUYECKON KyJIbTYphl, OCO3HAHUE TJI00ATBLHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IJTAHUPOBAHKE U OCYIIECTBIICHUE JEUCTBUN B OKPYKAIOIIEH CPEJI€ HA OCHOBE
3HAHUSA LEJIEd YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEHUE OIbITa JIEATEIbHOCTH SKOJIOTMYECKOM HANPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 1o (PU3MKe;

7) HEHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHHMS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HaHWE LIEHHOCTH HAY4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IMpOIECCE
u3ydeHus: (U3UKKA  OCYHIECTBISTH  MPOCKTHYID M HCCIEIOBATEIBCKYIO
JEATEeIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbI€e 1eMCTBUS
ba3oBble Jlornueckue JaeicTBuA:
CaMOCTOSITEIbHO  (popMylIHpoBaTh M aKTyaJU3WpOBaThb  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LEIU ACATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HUX
JIOCTHIKCHUS;
BBISIBJIATH ~ 3aKOHOMEPHOCTA M MPOTHBOPEYHS B  PACCMATPUBAECMBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabarbiBaTh IUJIAH pElIeHUs MPoOJeMbl C YYETOM aHAIM3a UMEIOIIUXCS
MaTEepPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B JICATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LI€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JESITEIbHOCTH;
KOOPJIMHUPOBAaTh M  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEAIbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE ITPH PEIICHUH YKU3HEHHBIX IIPOOJIEM.
ba3oBble ucciienoBarejbCKue AeiicTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHMEH, KIIOUEBBIMU MOHATUSAMH U METOAAMHU
bu3nUecKoil HayKH;



BJIa/IETh HABBIKAMU y4€OHO-MCCIIEIOBATEIbCKON U MPOEKTHOM J1E€ITeIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIhHOMY TTOUCKY
METOJIOB pelieHusl 3a1ad (PU3NIECKOTO COACPIKAHUS, MPUMEHEHUIO Pa3TMYHBIX
METOJIOB ITO3HAHMSI,

BIIAZICTh BHUAAMH JIEATCTLHOCTH II0 TOJYyYEHHUIO HOBOTO 3HAHMWS, €ro
WHTEPIPETAUNA, TPEOOPa30BAaHUI0O W TPUMEHEHHUIO B PA3NIHYHBIX yUeOHBIX
CUTYallUsIX, B TOM YUCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIISITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3upoBaTh 3ajiady,
BBIJIBUTATh THUIIOTE3y €€ PEIICHUs, HAXOAUTh apTyMEHTBI I JOKa3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh ApaMETPhl M KPUTEPUN PEIICHHUSI;

aHAJIM3UPOBATh TIOJIYYCHHBIE B XOJE PEIICHHUS 3aJadd  pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpMyIHMpoBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbLHOU
NEATETLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

J1aBaTh OLICHKY HOBBIM CUTYaIMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHUS 10 (U3MKe B MPAKTUYECKYyI0 00JacTh
KU3HEIESATEIILHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, TIPEIJIaraTh OPUTHHAIBHBIC TOIXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ undgopmanueii:

BJIQJICTh HABBIKAMU TOJydYeHUs] UHPOpMaAIUK (HU3UUIECKOTO COJEPIKAHUS U3
WCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh ITOMCK, aHaJu3,
CUCTEMATHU3AIMI0 W HWHTEPIPETAINi0O WHPOPMAIIMK Pa3IUYHBIX BHIOB M (HopMm
MPEeICTaBJICHMUSI,

OIICHUBATH JIOCTOBEPHOCTh HH(POPMAITUH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIMOHHBIX HM  KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OpPTaHU3aIIMOHHBIX
3a/lad ¢ coOdtojieHneM TpeOOBaHUN SPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPEeCypcocOepeKeHHsl, TPABOBBIX ©  OTUYECKUX HOPM, HOPM
uH(OPMAITMOHHON O€30TTaCHOCTH;

co371aBaTh TEKCTHI (PU3MUECKOTO COACpPKAaHUS B Pa3NUYHBIX ¢dopMarax c
y4€TOM Ha3zHAYEHUSI MHPOPMAIIUU U TIEJICBON ayIUTOPHH, BEIOUpAas ONTUMAIIbHYIO
dbopmy NpencTaBiICHUs U BU3yaTU3aIUH.

KoMMmyHMKAaTHBHBIE yHUBEPCAJIbHbIC YYeOHbIe AeiicTBUSA:
OCYUIECTBJIATh OOIIEHWE Ha Yypokax (U3UKM U BO BHE-YPOUHOU
JESITENIbHOCTH;



pacno3HaBaTh NPEANOCHUIKM  KOH(MDJIMKTHBIX CHUTyallud U CMSr4arth
KOH(JIUKTHI,

Pa3BEPHYTO U JIOTMYHO HM3JIAraTb CBOK) TOYKY 3PEHHUSA C HCIOJIb30BAHHUEM
A3BIKOBBIX CPE/ICTB;

IIOHAMATh M MCIOJIb30BaTh IPEUMYIIECTBA KOMAHAHOW W WHIMBUILYAIBHOU
paboThI;

BBIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX ICHCTBHM C y4€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOT0 YJIEHA KOJJIEKTUBA;

NPUHUMATh LEJIHM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJIMHUPOBATh ACHUCTBUA NO €€ NOCTHKEHHIO: COCTaBJIATh IUIAH JIEVUCTBUM,
pacrpenenartb pojid ¢ Y4ETOM MHEHHMH YYacCTHHKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIAJa M KaXXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

[pe/yiaraTb HOBBIE IIPOEKTHI, OLEHWBATh HJEH C TO3WLHMH HOBW3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IMYHbBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PeryisiTuBHBIe YHHBepcaJIbHbIe YueOHbIe el CTBUSA
Camoopranu3anus:

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATENIbHYIO JESATENIBHOCTh B 00JACTH
GU3MKM W AaCTPOHOMHH, BBIABISATH HPOOJIIEMBbI, CTaBUThb U (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSATENIBHO COCTaBJIATh IJIaH PEIICHHMS PAcCUYETHBIX M KA4YE€CTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS MPAKTUYECKONW paboThl C y4ETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

paclMpATh paMKH y4eOHOIO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JienaTh OCO3HAHHBIA BBIOOpP, apryMEHTUpPOBATh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTh 3a pelIeHue;

OLIEHUBATbh MPUOOPETEHHBIH OIIBIT;

CoCcOOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO TOBBIILIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTE/UIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJ€Th  HABBIKAMM  IIO3HABATEIBHON  peduieKCMM Kak  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHMI;



MCTIOJB30BaTh MPUEMBI pedIICKCUH JIJIS OLIEHKU CUTYallud, BEIOOpa BEPHOTO
peIIeHNs;

yYMETh OIICHMBATh PHUCKH M CBOCBPEMEHHO MPUHUMATh PEIICHHS IO HUX
CHIDKEHUIO;

MPUHUMATh MOTHBBI W aPTyMEHTHl JPYTHX TMIPH aHAJM3€ pPe3yIbTaTOB
TESTEIILHOCTH,

MPUHUMATH CeOsl, TOHMUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

NpUHUMATh MOTHUBBI W apryMEHTBl JpPYTrUX TPH aHaju3e pe3ysIbTaToB
JESITEIILHOCTH,

MPU3HABATh CBOE TIPABO M MIPABO JIPYTUX HA OIIUOKH.

B mporecce MOCTHKEHHSI THYHOCTHBIX PE3YJIBTATOB OCBOCHUS TPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero ooOpa3oBaHUs Yy OOydJarouIuxcs
COBEPIIICHCTBYETCS HIMOIIMOHAILHBIN WHTEJIEKT, peAnoararonmii
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIFOYAIOIIETO CIIOCOOHOCTH MMOHUMATh CBOE 3MOITMOHATBHOE
COCTOSIHUE, BUJCTh HAMPABICHUS PA3BUTHS COOCTBEHHOM AMOITMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHWE MPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHWE, CIIOCOOHOCTh aJalTHPOBATBCI K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHXKEHUIO TEIH U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HCXOJ1 U3 CBOHUX
BO3MOXKHOCTEM;

AMIIATUH, BKIIOYAOIIEH CITIOCOOHOCTh MOHUMATh SMOIMOHAIIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBaTh €r0 TMPH OCYIICCTBICHWH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBbHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCThH BBHICTPANBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kJjiacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (u3uku B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOW KapTHUHBI MHUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUH, B TPAKTUYECKOM JIEITEIBHOCTH JIFOJICH;

YUYUTBIBATh TPAHMIBI TPUMEHEHHUS M3YYCHHBIX (DU3NYECKUX MOJIEIeH:
MaTepHuaibHas TOYKa, UHEPIMAIbHAs CUCTeMa OTCYETa, aOCOTIOTHO TBEPIOE TEIO,
WJICAJIBHBIN a3, MOJEIMU CTPOCHUS T'a30B, KUJIKOCTEH U TBEPIBIX TEJI, TOUCUHBIN
AIIEKTPUUECKU 3apsij] MPU pPelIeHnn (PU3NIECKUX 3a/ad;



pacrno3HaBaTh (PU3NUYECKHUE SIBIECHUS (IIPOLECCHI) U OOBICHITh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOCHMS BEIIECTBA U
DNEKTPOAMHAMUKHU:  PAaBHOMEPHOE M PAaBHOYCKOPEHHOE  IPAMOJIMHEMHOE
JBUKEHHE, CBOOOJHOE TMaJeHUE TeN, JBWKEHHUE IO OKPY>KHOCTH, WHEPIIHS,
B3auMozeicTBue Tel, Audpdys3usi, OpOyHOBCKOE NBUKEHHE, CTPOCHUE JKUIKOCTEU
U TBEPIBIX TeN, U3MEHEHHE 00bEMA TEJ MPU HArpeBaHUU (OXJIaXACHHUHN), TEINIOBOE
paBHOBECHE, HCIIAPEHHE, KOHICHCALMs, IUIaBJICHUE, KPUCTAJUIM3ALUs, KUIICHUE,
BJI&KHOCTH BO3/1yXa, IOBBIICHUE TaBJICHUS ra3a IPYU €ro HArpEBaHUMU B 3aKPBITOM
COCyZle, CBSI3b MEXKIYy IlapaMeTpaMu COCTOSHUS Tra3a B H30IIpolieccax,
IIEKTPU3ALUs TEJ, B3AUMOJECHCTBUE 3aps/I0B;

OTMHCHIBATh MEXAaHWYECKOE JIBHKEHHUE, WCIONb3Yysd (PU3UUECKHE BEIUYUHBL:
KOOpJMHATa, IyTh, IEPEMELICHUE, CKOPOCTb, YCKOpPEHHWE, Macca Teljla, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasl DHEpPrus, INOTCHUHUAIbHAS DHEPrus, MEXaHUYECKas
paboTa, MexaHW4YecKass MOIIHOCTh; NpPH OIKWCAaHWM MPaBUIBHO TPAKTOBATH
(U3MYECKUI CMBICT MCIHOJIb3YEMbIX BEJIMYMH, WX O0OO3HAUEHUS M €IUHHIIBI,
HaXOAUTh (YOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYHMHY C APYTUMHU
BEJIMYMHAMU;

ONMUCBHIBATh M3YYECHHBIE TEIJIOBBIE CBOMCTBA TEN M TEIUIOBBIE SBJICHUS,
UCIIONIb3Yysl (DU3MYECKME BEIMYMHBL: JaBJICHUE Tra3a, TeMIleparypa, CpeaHss
KMHETUYECKAs: DHEPTUSl XaOTUYECKOTO JIBXKEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHASA
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS BSHEprus, padbora rasa,
KOA(Q(GUIUEHT IMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JBUTATENsl; MPH ONHCAHUU
NpaBUIbHO TPaKTOBaTh (PU3MYECKUH CMBICI MCHOJb3YEMbIX BEJIMYMH, MX
00O3HAaYeHUsT W EAUHUIBL, HAXOAuTh (OPMYJbl, CBS3bIBAIOLIME JaHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIUUHUHAM;

ONMCBHIBATh U3YUYCHHBIE IJIEKTPUUECKUE CBOMCTBA BELIECTBA U MIEKTPUYECKUE
SBJIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEJIUYUHBL: 3JIEKTPUUECKUNA 3apsii,
AIIEKTPUYECKOE I10JIE, HANPSKEHHOCTD I10JIs1, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
IpU ONHCAHWM TPABWIBHO TPAKTOBATh (PU3MYECKH CMBICI HCIOIb3yEMBbIX
BEJIMYMH, MX OOO3HAUEHMS] M EIHWHHUIIBI; YKa3blBaThb (POPMYJIbI, CBS3bIBAIOIINE
JaHHYIO (PU3MYECKYIO BETMUMHY C IPYTUMH BEJIMYMHAMY;

aHAJIM3UPOBATh (PU3NYECKHUE MPOLIECCHl U SABJICHUS, UCIONb3Ys (pU3nUecKue
3aKOHBI U MPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXPAHEHHS MEXAHUYECKOM DJHEPIrUM, 3aKOH COXPAHEHHS WMIIYJIbCa,
NPUHLHNIN CYNEPHO3ULNANA CHUJI, HNPUHUMUII PAaBHONPABUS HHEPLUAIBHBIX CUCTEM
OTCYETA, MOJIEKYJIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOECHUS BEIIECTBA, Ta30BBIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW DHEPIUU TEIUIOBOIO JBUKEHHUS MOJIEKYII C
aOCOJIFOTHOM TeMmmepaTypoH, MEpBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS
AIEKTPUYECKOrO 3apsiaa, 3akoH KynoHa, mpu 3TOM pa3anyaTh CIOBECHYIO



(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUS (TpaHMIIbI,
001acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE NPUHLUIIBI JEHCTBUS  MAIIMH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUSA UX OE30MaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJHATh OKCIEPUMEHTHl MO HCCIEAOBAHUIO (UBNYECKUX SIBICHUM U
MPOIECCOB C HMCIOJB30BAHMEM NPSAMBIX U KOCBEHHBIX H3MEPEHH, MPHU STOM
¢opMynupoBath IpoOieMmy/3ajady M TUIOTE3y Yy4e€OHOro SKCIIEPUMEHTA,
cOOMpaTh YCTAaHOBKY W3 MPEMAJIOKEHHOT0 OOOpYyNOBaHUS, NPOBOAUTH ONBIT U
(GbOopMyIHPOBATH BHIBOIHI,

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIC H3MEPEHUS (PU3MUECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U MCIONb30BaThb W3BECTHHIE
METO/Ibl OLIEHKHU MOIPEUTHOCTEN N3MEPEHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (QU3MYECKUMH  BEJIMYMHAMH  C
UCTIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUN, MPH STOM KOHCTPYHPOBATH YCTAHOBKY,
¢uKcHpoBaTh PE3yNbTaThl TMOJYUYEHHON 3aBUCUMOCTH (DU3MUECKHX BEIMYUH B
BUJIE TaOnuIl U rpauKoB, AeJaTh BBIBOBI IO Pe3yJbTaTaM HCCIIEA0BAHNUS;

co0roaTh npaBuiia 0€30MacHOro TpyJa MpHU MPOBEIECHUU UCCIEIOBAaHUI B
paMKax y4eOHOro OSKCIEPUMEHTa, Y4eOHO-UCCIENIOBATEIbCKOW U MPOEKTHOM
JEATEIbHOCTH C MCIOJb30BAaHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1a0OpPaTOPHOro
000pyI0BaHUS;

pemath pacu€THble 3aJaydl C SBHO 3aJaHHOW (PU3MUECKOH MOJENbIO,
UCHIOJB3YS (PHU3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7auu
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACIATh (QU3MUECKUE BEIUYHMHBI U (POPMYIIBI,
HEOOXoAUMbIe i €€ pElIeHMs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATbHOCTH
MOJIy4YE€HHOT'0 3HaueHus (PU3NUECKOIN BEINYNHBI;

peliaTh KaueCTBEHHBIE 331aU: BHICTPAUBATh JIOTUYECKU HEPOTUBOPEUUBYIO
LENOYKY pacCyJCHUH C OMOpOH Ha H3Y4YCHHbIE 3aKOHBI, 3AaKOHOMEPHOCTH U
dbuznyeckue sBICHUS;

UCII0JIb30BATh Opd  pelleHnd  y4eOHBIX  3aJad  COBPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJIOTUH JIJISl IOMCKA, CTPYKTYPUPOBAHNUS, HHTEPIIPETALUN
U TIpEJICTaBIICHNs Y4eOHON U HAyYHO-TIOMYJISIPHON MH(OpMAIUK, OTyYeHHON U3

pa3IMYHBIX UICTOYHUKOB, KPUTHIECKH aHATM3UPOBATH MOTydYaeMyr0 HHPOPMAITHIO;

NPUBOIUTH MMPUMEPHI BKJIa1a POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE NPOLECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTUE
TEXHHUKH U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6e30MacHOCTH MPHU OOpallleHUH ¢ TPUOOPaMU U TEXHUUECKUMU



YCTPOMCTBAMM, NIl COXPAHEHHUS 370POBbS U COOMIOAEHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPA3JIMYHBIX COLMAIIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYIIIbI, PalMOHAIBHO pACHpPEACNATh OO0S3aHHOCTU U
MJIAHUPOBAThH JICSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOJIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUIA:

JEMOHCTPUPOBATh Ha IMpUMeEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTH JIKOJIEH, LEIOCTHOCTh M €IUHCTBO
bu3nYecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIeeil:
TOYEUHBIN 3JIEKTPUUECKUU 3aps/l, JIyd CBETa, TOUCUHbII UCTOUYHHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siapa MpH PEHIeHUH (PU3NYECKUX
3a11ay;

pacno3HaBath (puU3MUECKHUE SBICHUS (IIPOIECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB 3JICKTPOJMHAMUKHN U KBAHTOBOW (DU3UKHU: AJIEKTPUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JACHCTBUS TOKA, B3aHMMOJICHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAas WHIAYKUUs, JEHCTBUE MArHUTHOTO TIOJiA Ha
MPOBOJAHUK C TOKOM U JIBIXKYIIUMCS 3apsij, AJICKTPOMArHUTHBIC KOJICOAHUS U
BOJIHBI, NPSIMOJMHEHHOE pPACIpPOCTPAHEHUE CBETA, OTPAKEHUE, IPEIOMIICHHE,
uHTepdepeHus, audpaknuus U TONApU3AIMS  CBETa, JUCHEPCHS CBETa,
dbotoanekTpudeckuii 3gdext (hoToddPdhexT), CBeTOBOE AaBJICHHE, BOZHUKHOBEHHE
JMHEWYATOr0 CHEKTpa aTomMa BOJOPOJA, €CTECTBEHHAss M HCKYCCTBEHHAs
PaANOAKTUBHOCTD;

OMKCHIBATh W3YYEHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUYECKUE, MATHUTHBIC,
ONTUYECKHE,  DJIEKTPUYECKYIO  TPOBOJUMOCTH  PA3JIUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SBJIEHUS (MPOIECCHI), MCMOJIb3Ys (U3UYECKUE BEITUUHUHBI:
DIEKTPUYECKUIN 3apsl, CHJIA TOKA, JJIEKTPUUYECKOE HAIPSDIKEHHE, AIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJEKTPOJBIDKYIAs CUia, paboTa TOKa,
WHIYKIUST MarHUTHOrO TMojs, cwia Ammepa, cuna JlopeHna, MHIYKTUBHOCTb
KaTYIIIKW, SHEPTUs AJICKTPUYECKOTO0 M MArHUTHOTO MOJIeH, MEpPUOJ M YacToTa
KojeOaHuii B KoyieOaTenTbHOM KOHTYpe, 3apsil U CWiIa ToKa B IIpoliecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (HOKYCHOE pacCTOSHUE U
ONTUYECKas CWJa JIMH3bI, TPU OMHCAHWM TPABUILHO TPAKTOBAaTh (HHU3UYECCKUI
CMBICIT HCIIONB3YEMBIX BEIWYUH, WX OO0O3HAUCHUS U EIUHUIBI, YKa3bIBaTh
dbopMyIbl, CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JAPYTUMU
BEJIMYMHAMU;



ONMKCHIBATh W3YyYEHHBIE KBAHTOBBIE SBJICHUS M MPOLECCHI, HCIOIb3Ys
bu3NYecKue BEIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUS U UMITYJbC (POTOHA, IEPHO/] MOJTypacaja, SHEPTHsl CBSA3H
ATOMHBIX SI7IEP, TPU OMUCAHWW TPABWIBHO TPAKTOBATh (PH3WYECKUNA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHUS W EIMHMIIbI, YKa3bIBaTh (OPMYIIbI,
CBS3BIBAIOLIUE JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTMMHU BEJIMYUHAMH,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI,

aHATM3UPOBaTh (PU3MUECKHUE TPOIECCHl W SBJICHHSI, UCIOIB3YS (HU3UICCKUE
3aKOHBI U MPUHLUIIBL: 3aKOH OMa, 3aKOHBI IIOCJIEOBATEIBHOTO U NapajlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jkoyns—JIeHna, 3aKOH 53JEKTPOMarHUTHOM
WHIYKIUHU, 3aKOH TPSIMOJIMHEMHOTO PacCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTEHHA i doTodrddexra,
3aKOH COXPAHEHHUSl DHEPruH, 3aKOH COXPAHEHHS HMITYJIbCA, 3aKOH COXpaHEHUs
AIEKTPUYECKOr0 3aps/ia, 3aKOH COXpPaHEHUsI MacCOBOr0 4ucia, MOCTyJaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHE M YCJIOBHUS (TpaHUIbI, OOJIACTH)
MPUMEHUMOCTH;

OTIPENIEIISITh HAMPABJICHUE BEKTOPA WHIYKIIMM MarHUTHOTO TOJISI IIPOBOTHHKA
C TOKOM, cujibl Ammnepa u cuibl Jlopenua;

CTPOUTHh W ONKCHIBATH H300paKEHHE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATDh JKCIIEPUMEHTHI TI0 HCCIIEIOBAaHUIO (DU3UYECKUX SIBICHUNA W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIHpPOBaTh BHIBOIBI,

OCYIIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUsSI (U3MUECKUX BETUYUH, MIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHUS U MCMOJb30BAaTh HM3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKMX BEJIMYUH C HCIOJb30BaHUEM
NPSAMBIX HM3MEPEHUH: MPU O5TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEITUYMH B BHUJE TaOIUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 10 PE3yJibTaTaM HUCCIICIOBAHMUS;

cobroaaTh npaBuiaa 0€30MacHOTO TPyJa MPHU MPOBEICHUHM UCCIICIOBAaHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW U MPOEKTHOU
NESATETLHOCTH C HCTOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
000pyIOBaHUS;

pemarh pacu€THbIE 3a7a4d C SIBHO 3aJaHHON (U3UYECKOW MOJIENbIO,
UCIOJIB3Ysl (PU3MUECKHUE 3aKOHBI U TIPUHITUIIBI, HA OCHOBE aHAJIN3a yCIOBUS 3a/1a4u



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKUE BEIUYUHBI U (POPMYJIBL,
HEOOXOuMbIe NIl €€ pelIeHHs, MPOBOJIUTH Pacu€Tbl U OICHUBATh PEATbHOCTD
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOMN BEININHBI;

pelmaTh Ka4eCTBEHHBIE 3aJja4M: BBICTPAUBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHHM C ONOPOM HA WU3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(duznueckue SBICHUS,

UCIIOJIb30BaTh OpU  pemieHnu  Y4eOHBIX  33Ja4  COBPEMEHHbIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUY JJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEJICTABJICHUS y4eOHOU U HAYIHO-MOMYJISIPHON HH(pOpMAIHH, TOTy4YEeHHOU 13

pa3IUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJy4aeMyl0 HHPOpMaLUIo;

OOBSICHATh MPUHLMIBl JEHCTBUA MAallMH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB, pa3inyarh yCIOBUs UX O€30MACHOTO MCIIOJIb30BAHUS B MOBCEAHEBHOM
KU3HY,

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHHE IMPOIECCOB OKPYKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUSA MO (PU3UKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPU OOpaIEeHUH ¢ MPUOOpaMH U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbsS U COOJIIOIEHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEJIE;

paboTath B TpYIIE C BBIIOJHEHUEM pPA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh pPabOTy TPyHNbl, PALUOHAIBHO PpacCHpelesTh OO0sI3aHHOCTU U
IIJJAHUPOBATH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJ€KBATHO OLICHUBAThb
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE PacCMaTpUBaeMON POOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/n P Konrpoasnsie | IIpakTuyeckue (wicpp )
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcbl
Paznen 1. DU3UKA U METO/JbI HAYYHOI'O IO3HAHUSA
1.1 ®u3uKa 1 METOIbI HAYYHOTO MTO3HAHUS 2 bubmmorexa [HOK
' ARLHAYH https://m.edsoo.n/7f41bf72
Hroro no pazaeny 2
Paznea 2. MEXAHUKA
2.1 Kunematuka 5 bubmoreia HOK
https://m.edsoo.ru/7f41bf72
bu6mmotexka I[IOK
22 Auaiica ! https://m.edsoo.n/7f41bf72
bu6nmmoteka [IOK
2.3 3aKOHBI COXPAaHEHUS B MEXaHUKE 6 1 1 hitps-//m.cdsoorw/TFATbET2
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJIAPHO-KUHETHYECKOU 9 | bubnmnoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6nmnotexka [IOK
2 1 1
3 OCHOREI TepMOTHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbie COCTOSTHHS BEIIECTBA. 5 bu6nunoreka [IOK
’ Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazaeny

24

Paznen 4. DJIEKTPOJANHAMUKA

bubnnorexa [JOK
41 HeKTpocTatiica 10 https://m.edsoo.n/7f41bf72
ITocTostHHBIN AnekTprUecKuil TOK. TOKH B bubmmoreka [IOK
4.2 12
pa3IMYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PeszepBHoOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

KoimyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3iesioB U TeM undposbie
Ne i/ P Kontpoasnbie | IIpakTnueckue (ubp )
NPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
L1 MarnuTHO€ 1oJie. DJIeKTpOMarHuTHas 1 | 3 bubmmoreka [IOK
' WHTYKIHST https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
71 MexaHu4eCcKHe U 3JIEKTPOMArHUTHBIE 9 1 bubnnoreka [IOK
’ KojieOaHus https://m.edsoo.ru/7f41¢97¢
29 MexaHu4eCcKHe 1 JJIEKTPOMarHUTHBIE 5 | bubanorexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoteka I[IOK
2. 10 3
3 Orriia https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24

Paszea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcHOBBI cieIIUATBLHON TEOpUU 4 | bubnnoreka [IOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 DNeMEeHThI KBAaHTOBOM ONTHUKHU 6 hitps://m.edsoo.rw/7f41c07c
4.2 Crpoenue aroma 4 bubmuorexa [LIOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE S71pO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazaeny

15

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DIeMEHTHI ACTPOHOMHH U aCTPODU3UKH 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazaeny 7
Paznen 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 Ob6o0maroree MOBTOpEeHHE 4 E;II?SJ:I/I;I;.T;I:)EH?EMIwR
Hroro no pazaeny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHBIE

Ne ara undposbie

Tema ypoka Kontpoabubie | IlpakTnueckue a p
n/n Bcero u3y4eHusi | oOpa3oBaTesbHbIE

padoTsI padoThbI
pecypchbl

®dusuka — HayKa O MPUPOJE.

1 Hayunble MeT(})] bl HOSI)H;HI/I}I 1 bubmmorexa [IOK

ya g https://m.edsoo.ru/ff0c32e2
OKpY>KaroIlero Mupa
Ponb 1 MecTo pusuku B

) (hopMHUPOBaHUH COBPEMCHHOM | bubnnoreka [IOK
Hay4HOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU EATEIIbHOCTH JItOIeH
MexaHnndeckoe JBHKEHUE.

3 OTHOCHTEIBHOCTh MEXaHHIECKOTO | bu6mmoteka I[IOK
nBrkeHud. [lepemenenne, CKOpoCTs, https://m.edsoo.ru/ff0c3508
YCKOpPEHHUE

4 PaBHOMEpHOE IPAMOIMHENHOE | bubnnorexa [IOK
TIBUKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TPAMOIIMHEMHOE | bubnuoreka [LIOK
JBHKCHUE https://m.edsoo.ru/ff0c372¢e

6 CBoOoaHoe maienue. Y CKOpeHHe 1 but6mmoreka [JOK
CBOOOHOTO M/ ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHneiiHoe 1BUKEHHE.

7 JIBu>keHue MatepuaibHOU TOUKH MO 1 bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 [IpuHumn otHocuTensHOCTH ["anues. 1 bu6muoreka [IOK




WuepunanpHble CHCTEMBI OTCYETA.
IlepBeb1it 3ak0oH HbroToHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

. bubmmoreka [IOK
9 CyINepIo3uIuu Crl. Bropoii 3akoH
. https://m.edsoo.ru/ff0c3be8
HeroTona mist MaTepraibHON TOYKU

10 Tpernii 3akon HeroToHa 1151 bubmmoreka [JOK
MaTepHUANIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoro taroreuusd. Cruna

11 TSOKECTH HepBaﬂ KOCMHYECKast buGnnorexa LIOK

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

2 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnoreka [IOK
TENa https://m.edsoo.ru/ff0c3e18
Cuta tpenus. Koaddumuent rpenus.

13 Cuna cf))n OTI/IBJIeI?I/Iq;)[ apu BIE(GHI/H/I bubmorexa [IOK

P P https:/m.edsoo.ru/ff0c376
TeJa B JKUAKOCTH HJIU ra3e
[TocTymarenbHOE U BpalaTeabHOe

14 JBIKEHHE a0COIIOTHO TBEPIOTO Tea. bu6nmorexa [IOK
MowmenT cuibl. I1nedo cumbl. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBeECHsI TBEPIOTO Tela
NMnynsc MmaTepuaibHOM TOYKH,

5 CHUCTEMBI MaTEpUAJIbHBIX TOYEK. bubmuoreka [LIOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE MBMKEHUE
PaboTta 1 MOIITHOCTE CHJIBL.

16 Kunernueckas sneprust MaTepuaibHOM bubnmnorexa [IOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETHYECKON SHEPrUn

17 [TorenmaneHas sHeprus. bu6nmnoreka [IOK




[ToTeHumanpHast SHEPTUS YIPYTO
nepopMUPOBaHHON NPYKUHBI.
[ToTeHumanbHast SHEPTHs TeNa BOIU3U
HOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/ff0c461a

18

IToTeHnManbHBIE U HENOTEHIIHMATBHEIE
cuibl. CBsI3b pabOTHI
HENMOTEHIMAJILHBIX CHJI C K3MEHEHHUEM
MEXaHWYECKOH SHEPTUH CUCTEMBI TEJI.
3aKOH COXpaHEHUsI MEXaHUYECKOMN
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas pabota
«HccrnenoBanue cBsizu pabOThI CHIIBI C
W3MECHCHHEM MEXaHHYECKOH dSHEepPTUn
TeJa Ha IPUMEPE PACTSIKCHHS
PE3UHOBOTO KI'yTa»

20

KonTponbhas padbota no reme
«Kunemaruka. Jlunamuka. 3aK0oHbBI
COXPAHEHHUS B MEXaHHUKE

bu6mmotexka IIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MTOJIO’KEHUS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
neuxenue. Auddysus

bu6mmotexka I[IOK
https://m.edsoo.ru/ffO0c4dc2

22

XapakTtep JBUKEHUA U
B3aMMOJECUCTBHSA YaCTUI] BEIIECTBA.
Moaenu cTpoeHHs ra30B, KUIKOCTEH
U TBEPABIX TEIl

23

Macca monekyn. Konuuecto
Bemecta. [locrosinnast ABoranpo

24

TennoBoe paBHOBecue. Temmneparypa
n e€ uzMmepenue. lllkana remneparyp




Lenscus

Wneanpueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomtoTHas TeMneparypa Kak Mepa

%6 CpellHel KHHETUYECKON SHePTruu bubmmoreka [JOK
JBUYKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeiipona

27 3akoH JlanpToHa. ['a30BbIe 3aKOHBI
JlaboparopHas paboTa

)3 «MccnenoBanre 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSIHUS
Pa3peXKEHHOTO ra3a»

79 H3omnporiecchl B uealIbHOM T'a3e U UX bu6nmmorexka LIOK
rpadgu4ecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
Buytpennss sneprus
TEPMOJAMHAMUYECKON CUCTEMBI U

30 criocoOb! e€ n3mMenenus. Komuuectso bubnnorexa [IOK
TEIUI0ThI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTUSI OJJTHOATOMHOTO UJI€aTFHOTO
rasza

31 Bupel reronepenauu bubnmorexa [IOK

https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTD BEILIECTBA.
bu6nmnorexka [IOK
32 KonnyecTBo TemnoTs! npu
. https://m.edsoo.ru/ff0c5c36
Tertonepenaye. AnuadaTHBIN Mporece

3 I1epBblil 3aKOH TEPMOAMHAMUKU U €70 bubmmoreka [IOK
IIpUMEHEHNE K U30IIpoLieccaM https://m.edsoo.ru/ffOcSefc

34 HeobOpatumocTs porieccoB B bubnuoteka [IOK




npupoje. Bropoii 3akoH
TEPMOAMHAMUKHU

https://m.edsoo.ru/ff0c6230

[Tpunun aeiictus u K11 TerutoBoi

bu6mmoteka [IOK

35
MAIlHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapuo u ero KITJ]

37 DKOJIOTUYECKHE TPOOIIEMBI
TEIUIOPHEPTreTUKHI

38 O6o06mmaromuii ypok «MoJeKyspHas bubnnoreka [IOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbnas pabota mo teme

39 «MonekynspHas Gusuka. OCHOBBI bubmmorexa LIOK

yAp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI)

40 [TapooOpa3zoBaHue U KOHACHCALIUA. bubmmoreka [IOK
Hcmapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOGCOTIOTHAS M OTHOCUTETIbHAS

41 BJIAXHOCTB BO3yxa. HacellieHHbII brbsmorexa HOK

Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
Tépnoe teno. Kpucrammueckue u

0 amopdHbIe Tena. AHU30TPONHS bubnuoreka [LIOK
CBOMCTB KpucTauioB. Kuakue https://m.edsoo.ru/ff0c65f0
kpuctasibl. COBpeMeHHbIE MaTepUaTbI
[InaBnenue u KpucTaUIM3aLUs.

43 VY nenbHas TEIioTa I1aBJIeHUs bubamorexa [HOK

8 ' https://m.edsoo.n/ff0c6708
Cybnmumarust
but6mmoreka [JOK
44 VYpaBHeHHe TEII0OBOro OanaHca
P https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. DIEeKTPUIECKUMA bubnmnoreka [IOK

3apsan. I[Ba BHUJA SJICKTPUUCCKHUX

https://m.edsoo.ru/ff0c6bcc




3apsiIoB

[IpoBOIHUKHU, AUDNEKTPUKHU U

46 MOJIYIIPOBOJHUKH. 3aKOH COXpaHEHUS bubmmorexa [IOK
YHpOBOA ' p https://m.edsoo.ru/ff0c6bcc
AIEKTPUYECKOTO 3apsiaa
B3aunmonaeiicTBue 3aps10B. 3aKOH
N . bu6mmoteka [IOK
47 Kynona. Toueunslii 351eKTpUYECKUI
https://m.edsoo.ru/ff0c6ced
3aps
Hanps:k€HHOCTE 3JIEKTPUUECKOTO
48 nosist. [IpuHnmn cynepno3unuu bubnnoreka [IOK
BJIEKTPUYECKUX Mojei. JInnuu https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
Pabora cuit 3JIeKTpOCTaTHIecKOro
49 noist. ITorennman. PazHocts buGnnorexa LIOK
’ ' https://m.edsoo.ru/ff0c6£00
MOTEHIIHAJIOB
IIpoBOAHUKH U JUDJIEKTPUKHU B
50 3J'Ip€I<T OCTaTUYECKOM HT(f)ne bubmorexa LOK
p ) https://m.edsoo.ru/ff0c7018
JlusnexTpuyeckas IpOHUIAEMOCTh
bu6mmotexka I[IOK
51 OnexrpoéMrocTh. Konaencaro
p a p https:/m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIJIOCKOTO
bu6mmoteka IIOK
52 KOHJIEHCATOPa. JHEPTHsI 3aPSKEHHOTO
https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlabopaTtopHas padoTta "M3mepenue
NEKTPOEMKOCTH KOHJeHcaTopa”
[IpuHIMI 1€VICTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOIMPOBAIBHOTO

amnmapara, CTpyHHOTO MPUHTEPA.
DNeKTpOoCTaTUYECKas 3aIIHTA.




3azemiIeHHE 3IEKTPONIPUOOpPOB

55

DJIEKTPUYECKUI TOK, YCIOBUS €ro
cyuiectBoBaHus. [10CTOSIHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akoH Oma it
y4acTKa Ienu

56

[TocnenoBarenbHOE, TapaUIETBLHOE,
CMEIlIaHHOE COETMHEHUE
npoBoAHHUKOB. JIabopaTopHas paboTa
«M3ydeHne CMEIIaHHOTO COSTMHEHUS
PE3UCTOPOBY

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

57

PaboTa 1 MOIITHOCTP AJIEKTPHYECKOTO
Toka. 3akoH Jlxoyins-Jlenua

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

58

3akon Oma 715t MOJIHOM (3aMKHYTOM )
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«3mepenne D/IC ucrouynmka Toka u
€r0 BHYTPEHHETO COIPOTUBIICHUS

bu6mmoteka I[IOK
https://m.edsoo.ru/ff0c7aec0

59

DneKTpOHHAs TPOBOAUMOCTH TBEPABIX
METaJUIOB. 3aBUCHUMOCTh
COIPOTHBIICHUS METAIIIIOB OT
Temmeparypbl. CBEpXIpOBOAUMOCTh

60

DNEKTPUUECKUN TOK B BAKyyME.
CBoliCTBa 2JIEKTPOHHBIX ITyYKOB

61

[TonynpoBoiHMKH, MX COOCTBEHHAsT U
IIpUMeCcHas MpoBoAUMOCTh. CBoiicTBa
p—n-niepexona. IlonynpoBogHUKOBBIE
puOOpHI

bu6nmoteka [IOK
https://m.edsoo.ru/ff0c84ae




DNEeKTpUUECKUN TOK B pacTBOpax U

& paciuiaBax 3JIEKTPOJIMTOB. 1 bubnuorexa [IOK
DIIEKTPOJIUTUYECKAS TUCCOIUAIIS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DNEeKTpUYECKHUM TOK B razax.

63 CaMocCTOSTENbHBIN 1 1 bubnuoreka [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Ina3zma
DnexTpuyueckue nprudopsl U

64 YCTPOMCTBA U UX MPAKTUUYECKOE 1 bubnnoreka [IOK
npuMeHenue. [[paBuiia TeXHUKA https://m.edsoo.ru/ff0c86fc
0e30macHoCTH

65 O06o06mmaromuii ypok | bubnnoreka [IOK
«DNEKTPOTMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo teme

66 «Qunekrpocraruka. [locTosHHBII | bubnnorexa [IOK
3JeKTpuYecKuii ToK. Toku B https://m.edsoo.ru/ffO0c8a8a
Pa3IMYHBIX CpEAax»

67 PesepBHblit ypok. KonTposbHas | bubnnorexa [IOK
pabota o Teme "DnexTpoguHamMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIit ypok. Obo6maronuii ypok 1 bubmuoreka [LIOK
o temam 10 kacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB I1O 68
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11 KJIACC

KoanuectBo 1yacoB DJIeKTPOHHBbIE
(]
Jl:;-“ Tema ypoka Beero Konrtpoasubie | Ilpakrnuyeckue fllj;:eﬂﬂﬂ :)Iglil;l;zz:;eenbnue
padoThbI padoTsbI pecypest
[TocTostHHBIE MATHUTHI U X

| B3aUMOJCHCTBHE. MarHuTHOE II0JIC. | bubmnoreka LIOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIMHMY MarHUTHOM MHIYKUWH
MarauTHo€ 1oJje npoBOIHUKA C

) TokoM. OnbIT Dpcrena. | bubnuoreka LIOK
BzaumopeiicTBue nNpoOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHast pabora «3yuenue | | bubnunoreka [IOK
MarduTHOTO I10JIA KaTYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO IOJIS Ha
MIPOBOJIHUK ¢ TOKOM. Cuia Ammepa.

4 JlaGoparopHas paboTa | | bubnnorexa [HOK
«HccnenoBanue neMcTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM»

JlelicTBME€ MAarHUTHOTO TOJIS HA

5 JBHKYIIYIOCS 3apsSyKEHHYIO YaCTHUILY. | bubnnorexa [HOK
Cuna Jlopenna. Pabota cumsl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas nHAyKus. [lotok

6 BEKTOpa MarHUTHOM MHAYKIuU. DC 1

HWHIAYKIHU. 3akoH BHCKTpOMaFHHTHOﬁ




nHaykiuu Papanes

JlaGopaTtopHnas pabota
«HccnenoBanue sBJICHUS
3HeKTpOMaFHHTHOﬁ HUHIAYKIUW

Bu6mmoreka [JOK
https://m.edsoo.ru/ffOcal 50

NHnykTMBHOCTD. SIBIIeHUE

camouHaykiuu. I/]C caMOMHIYKIIUH.

9H€pI‘I/I$I MAarauMTHOTI'O IMOJIA KaTyIIKH
C TOKOM. 9HeKTp0MaFHI/ITHOG I10JIC

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuuyeckue ycTporucTBa U X
MPUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
AJIIEKTPOMATHUTHI, JJICKTPOBUTATEND,
YCKOPHUTEIN JIEMEHTAPHBIX YaCTHII,
WHAYKIIMOHHAS 11eYb

10

O6o6maromuii ypok «Marauroe
noJie. DJIEKTPOMArHUTHAS HHTYKITUSD

bubmnoreka LIOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHnas pabora no teme
«MarauTHoe I1I0J1€e.
3J'I€KTpOMaFHI/ITHa$I I/IHZIYKHI/IS{»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUUECKHE
kosneOanus. ['apmonnueckue
Kosie0aHus. YpaBHEHUE
FapMOHHMYECKHUX KOJI€OaHUM.
IIpeBpaiienue 3Hepruu

bubmnoreka LIOK
https://m.edsoo.ru/ff0caf06

13

JlaGoparophas pabora
«HMccnenoBanue 3aBUCUMOCTH
Mepuo/ia MajbIX KojieOaHu# Tpy3a Ha
HUTH OT JUTMHBI HUTH U MAacChI TPY3a»

14

Konebarenpuslit kKoHTYp. CBOOOIHBIE

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb820




SJICKTPOMArduTHBIC KoJieOaHus B
nacaJlbHOM KoJie0aTeIbHOM KOHTYpPC.
AmnHanorus MECXKIAY MCXaHUYCCKUMHU U
QJICKTPOMAaroiuTHbIMH KOJIEOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHHSI SHEPTUH B UJICATHHOM
K0JIeOATEIIbHOM KOHTYpE

Bu6muoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyxarmux
KosieOaHusx. BeHyXIeHHBIE
MexaHu4JecKkue Kosuebanus. PezoHanc.
BbIHyX1eHHBIE 3JIEKTPOMAarHUTHBIE
KoseOaHus

bubmuorexa [JOK
https://m.edsoo.ru/ffO0cbb86

17

[Iepemennsbiit Tok. CHHYCOUAAIBHBIN
IIEPEMEHHBIN TOK. MolHoCTh
IIEPEMEHHOI0 TOKA. AMIUIUTYIHOE U
JIEHCTBYIOIIIEE 3HAYEHUE CUIIBI TOKA U
HaIPSKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoactso,
nepegava u norpedieHue
3JIEKTPUYECKON IHEPTUU

19

YCTpOUCTBO U MPAKTUUECKOE
IIPUMEHEHHUE DIIEKTPUYECKOI O 3BOHKA,
TeHepaTopa IMEPEMEHHOTIO TOKA,
JIMHUH JIEKTpoIiepenay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOACTBE JIEKTPOIHEPTUH.
Kynberypa ncnonb3oBanus
3JIEKTPOIHEPTUHU B MOBCEAHEBHOM
JKA3HU




Mexannuaeckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuon.

bu6mmoreka [JOK

21 CKOpOCTh pacnpOoCTpaHEHUS U JUTMHA hitps:/m.edsoo.ru/f0ccasd
BouiHBL. [lonepeunsie U NpoaoIbHbIE
BOJTHBI
” 3Byk. CKOpocCTh 3ByKa. [ pOMKOCTH bubnmoreka [JOK
3ByKa. Boicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHbBIE BOJIHbI, UX
23 CBOﬁC’lI‘)Ba u ckopocts. [lIkana bubmmorexa LIOK
https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
24 TeseBuAeHus. Pa3Butre cpeacTs
cBs3u. Paguonokanus
)5 Kontponbhas pabora «Konebanus u bubnuotexa [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6{8
[IpsimonHENHOE pacipOCTpaHEHHE
2% CBeTa B OJHOPOJHOMU Cpejie. bubnunoreka [IOK
ToueuHblil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxkeHus ceera. [loctpoeHue brbmmorexa [OK
N https://m.edsoo.ru/ff0cd4e0
N300paKeHUH B IIJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
)% BHYTpeHHEE oTpaxkeHue. [IpenenbHslii bubnnorexa [HOK
YT'OJI ITIOJIHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpakKeHUsI
29 JlaGopatopHas pabota «/3mepeHue bubnnorexa [HIOK

IMMOoKa3aTeyid MPEJIOMIICHUA CTEKIIA»

https://m.edsoo.ru/ff0cd67a




JIunssl. [locTpoenne nzodpaxeHuit B

30 3e. ®o a TOHKOM JIMH3bI bubmmorexa LIOK
JIUH3E. MyJia TOHKOW JIMH3BI.
pMy https://m.edsoo.ru/ffOcddle
VYBenuueHue JIMH3bI
JlabopaTtopHnas pabota
31 «MccnenoBanue CBOMCTB
M300paXeHHI B JTMH3AX)»
Hucnepcus ceeta. CiioxKHBIN COCTaB
1 oenoro ceera. LIet. JlaboparopHas
pabora «HabmoaeHne nucrepcuu
CBETa»
3 Wnrepdepennus ceera. udpakuus bubnuotexa [JOK
ceeta. [udpakinuonnas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITorepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
ITonmapuszanus ceera https://m.edsoo.ru/ffOcf02e
OnTuyeckue NpubOpkl U YCTPOHCTBA
35 U YCIIOBHSI X 0€3011acHOTrO
MIPUMEHEHHUS
['paHuUIBI TPUMEHUMOCTH
KJIacCUYeCKOr MexaHuku. [locTynaTel bubnunoreka [IOK
36 .
creHualIbHOU TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqieHre BpEMEHH U ch)K arieHue buGmmorexa [IOK
a p p https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHeprusi U UMIYJIbC PEIATUBUCTCKON
P yIep . bubmuorexa [JOK
38 yacTulbl. CBSI3b MacChl C YHEPrUei u
https://m.edsoo.ru/ffOcfc68
MMITYJIbCOM. DHEPTUs MOKOS
39 KonTtponpHas pabora «OnTHuka. bubnmnoreka [JOK




OCHOBBI ClICIMAIBHON TEOPUHU
OTHOCHUTEIILHOCTH)

https://m.edsoo.ru/ffOcf6f0

®otoubl. Dopmyina [1nanka. Dueprus

bu6mmoreka [JOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfe16
OTKpBITHE U UCCIICIOBAHUE Eu6 OK
41 doroaddexra. OnbiTe A. T nosmoreka L
https://m.edsoo.ru/ffOcffc4
CroineroBa
3akonsl porodddexra. YpaBuenue
42 SﬁHMTe(IEHa J'?;IQ)Q)OTOSQ)(I;CKTB. bubamorexa HOK
a ' https://m.edsoo.ru/ff0d015¢
«KpacHas rpanuna» ¢poroaddexra
Hasnenue cBera. OnwiTe [1. H.
43 JlebeneBa. XMMHYECKOE JIEHUCTBUE bubmmorexa [OK
AEBa. s https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTUYECKOe MPUMEHEHHUE:
44
dboTorneMeHT, PoToIaTUHK,
CoJTHEYHas Oarapesi, CBETOINO
45 Pemenue 3aga4 mo reMe « JIEMEHTEI bu6nmmoreka [IOK
KBAaHTOBOM OITHKH) https://m.edsoo.ru/ff0d0302
Monens atoma ToMcona. OTBITE
46 Pesg ¢dop/1a Mo paccessHUIO O-4aCTHI] bubmorexa HOK
pQOP p ' https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
bubmuoreka [HOK
47 ITocrynarsr bopa nomorexa
https://m.edsoo.ru/ff0dOafa
N3nydenue u nornomenue GoToHOB
43 IIPU [ePEeX0/ie aTOMa C OJTHOTO bu6mumoreka LIOK

YPOBHsI DHEPIUU Ha Apyrou. Bubl
CIIEKTPOB

https://m.edsoo.ru/ff0dOafa




49

BomnnoBbie cBOMCTBA YacTull. BOIHBI
ne bpoiina. KopnyckynspHo-
BOJIHOBOU Jiyanu3M. CIIOHTaHHOE U
BBIHYXJIEHHOE U3JIyYCHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0dOca8

50

OTKpbITHE PAANOAKTUBHOCTH. OTBITHI
Pesepdopaa no onpenenenuto
COCTaBa PaUOAKTUBHOTO U3ITyYCHUS

Bu6muoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoticTBa anbda-, 6era-, raMma-
n3ny4yeHus. Bousaue
pPaJMOaKTHBHOCTH Ha YKHBBIC
OpraHUu3MbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DNEKTPOHHBIN U MO3UTPOHHBIH Oera-
pacnan. ['amma-nsiydenue

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

53

OHeprus cBs3U HYKJIOHOB B SIIpE.
Snepusle peakuuu. S nepHbii
peakrop. [Ipobnembl, mepCcreKTUBSI,
DKOJIOTMYECKHE ACIIEKTHI AIEPHOU
SHEPreTUKU

bubmnoreka LIOK
https://m.edsoo.ru/ff0d 1356

54

OnemeHTapHble YacTULbl. OTKpPBITHE
No3UTpoHAa. MeTobl HaOMOICHUS U
PETUCTPALAN JIEMEHTAPHBIX YACTHLL.
Kpyraeiii cron «PyHaameHTalnbHbIe
B3anMoAercTBHA. EMMHCTBO
bu3nUecKoil KapTHHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bupg 3sé3nnoro neda. Co3se3nus,
SIpKUE 3BE3/1bI, TUTAHETHI, X BUAUMOE
nBrxenne. CojIHeUHas cucTeMa




56

Counune. ConHeuHast akTUBHOCTD.
Wcrounuk sHeprun ConHua 1 3837

57

3BE3/bI, X OCHOBHEBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
MoCJIeIOBaTeILHOCTH. BHYTpeHHee
crpoenue 3B&311. COBpeMEHHBIS
MIPEACTABJICHHS O TPOUCXOXKICHUH U
sporony CoJIHIA U 3BE3NT

58

Muneunsiii [Tyt — Hama ["atakTuka.
[Tonoxenue u auxenue ConHia B
lanaktuke. I'anaktuku. YEépHbie
JBIPHI B SIAPAX TFAJIAKTHK

59

Bcenennas. Paz0eranue raiakTuk.
Teopus bonbIiioro B3pbIBa.
PenukToBO€ nM3nmyueHue.
Meraranaktrka

60

Hepemennsie mpoOaeMbl aCTPOHOMUHT

61

KonrtponbHas pabota «neMeHTbI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o0matomuii ypok. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTUYECKOM, COLIMATLHOU U
ATHYECKOH cepax NesTeTbHOCTH
JeJIOBeKa

63

O6o06matomuii ypok. Ponbs 1 mecto
(U3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM Hay4YHOU KapTUHE MUpa

64

O6o06matomuii ypok. Posb




¢du3nveckoit Teopun B
(bopMHpOBaHNY IPEACTABICHUH O
¢du3uveckoil kKapTHHE MUpa

Ob6o6maromuii ypok. Mecto
¢u3nUecKoil KapTUHBI MUpa B 00IIEM

65 1
pSiy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX NPEJCTABICHUIN O IPUPOE
66 PesepBHBI ypok. MarHuTHOE 1ose. |
DIEKTPOMAarHuTHas HHIAYKIHS
Pe3epBHbIii ypok. Ontrka. OCHOBBI
67 CIIELUAJILHON TEOpUHU 1
OTHOCHUTEJIBHOCTU
Pesepusblii ypok. KBanToBas gusuka.
P P ¢ bubmuorexa [JOK
68 DeMEHTBl aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpopu3uku
OBIIEE KOJIMYECTBO HACOB 10 68

[TPOTPAMME




YYEBHO-METO/JUYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» dusuka, 10 knace/ Mskumes I'.51., [TerpoBa M.A., Crenanos C.B. u npyrue,
OO0111€CTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEpHOE
obmectBo «M3aatenbcTBo «IIpocBemenner

» ®usuka, 11 xkmacc/ Msakumes I'. 4., [Terpoa M.A., Yronsaukos O.C. u
npyrue, OOI11eCcTBO C OTPaHUYEHHON OTBETCTBEHHOCTHIO « [PODAY;
AxunonepHoe obmectBo «M3narensctBo «IIpocBeieHne»
Kabapnun O.®D., Opaos B.A. /0.®. Kabapaun, B.A. Oprnos. —
OKcnepuMeHTallbHbIE 3a0aHus 1o pusuke. 9-11 knaccsl. — M.: Bepoym, 2001. —
208c.

[IporpammHuoe obecrieueHue.

1C. llIkona. ®usmka, 7-11 kn. bubnmoreka HarnsaHBIX Mocooui. — Ilon
penaxkmuen H.K.

XaHHAHOBA.

CDforWindows. ®usuka, 7-11 k1. bubnanoreka 3MeKTPOHHBIX HATJISHBIX
ocoOui.

®wuzuka 7-11 xnaccel npakTukyM. MHTEpakTuBHBIN Kypc pusnku. OU3snkoH
«KuBas dpuzuxay

Bupryanpnaas mkona Kupuina u Medonus «Ypoku pusuku Kupumna n

Medonaus



METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJA

Kab6apaun O. @., Opnos B. A., OBenuunk D. E. u np. / [lox pen.
ITunckoro A. A., Kabapauna O. @. ®uszuka. 10 k1. YriayOneHHbIN
yYpOBEHb

Kabapaun O. @., I'nazynos A. T., Opnos B. A. u ap. / [loxg pex.
[Munckoro A. A., Kabapauna O. ®@. ®usuka . 11 knacc. YrinyOieHHbIH
ypoBeHb @usuka. 10-11 kimacc. [locobue mis 061eo6pazoBaTeIbHBIX

yueOHbIX 3aBefieHui» PeimkeBny A.I1., 2001r.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPChbI
CETU UHTEPHET

bubnuoteka — Bc€ mo npeamery «Puznkay. — Pexxum nocryna:
http://www.proshkolu.ru

BuneoonsiTel Ha ypokax. — Pexum gocryna: http://fizika-class.narod.ru
Enunas xomekius nudpoBbIx 00pa3oBaTeIbHBIX pecypcoB. — Pexxum
noctymna: http://school-collection.edu.ru

NuTtepecHsie MaTepuaibl K ypokam (GU3HKHU IO TEMaM; TECTHI IO TEMaM;
HarJISIHbIE TOcoOus K ypokaM. —Pexxum goctyna: http://class-
fizika.narod.ru IludpoBbie oOpa3oBaTeabHbIE peCypchl. — PexxuM qocTtymna:
http://www.openclass.ru

DneKTpoHHbIE yUeOHUKH 10 Ppusnke. — Pexum nocryna:
http://www.fizika.ru
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