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HOACHUMTEJIBHAS 3AIITMCKA

[Iporpamma mo ¢u3mke 0a30BOrO0 YpOBHS Ha YpOBHE CpEIHEro o0mero oobpazoBaHUs
pazpaboTaHa Ha OCHOBE TIOJIO)KEHUH U TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBarenbHOU mporpammel, npenactaBieHHbx B PI'OC COO, a takxke ¢ yuérom (enepanbHOi
paboueii mporpaMMbl BOCIHMTAHUS U KOHUEHIMH MpenojaBaHusi yuyeOHoro mpenmera «Dusnkay B
oOpa3oBaTenbHBIX  opraHm3anusx  Poccuiickoit ~ ®dexepanmu,  peayM3ylOMMX  OCHOBHBIC
o0Opa3oBaTeNbHbIE IPOTrPAMMBI.

Coneprxanue mporpaMMsl 1o (uU3MKe HANpaBieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa oOyuatommxcsi 10—11 knaccoB mpu oOyueHun ux ¢uszuke Ha 6a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-ACSTEeIHLHOCTHOTO moaxoaa. [Iporpamma no ¢u3nke COOTBETCTBYET TPEOOBAHHIM
OI'OC COO Kk mniIaHUpPyEMBbIM JMYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3yJbTaTam
00y4YeHHs, a TaKK€ YYUTHIBAET HEOOXOAMMOCTh pealn3alliil MEXKIIPEIMETHBIX CBS3ed (U3MKU C
€CTECTBEHHO-HAYYHBIMU YUY€OHBIMU MpeAMeTaMu. B Hell ompenenstoTcs OCHOBHBIC LIETH W3YYCHHS
¢u3MKN Ha ypoBHE CpeaHero o0mero oOpa3oBaHUs, IUIAHUPYEMBIE PE3YJIbTaThl OCBOCHHUS Kypca
(GU3HUKY: TNYHOCTHBIE, METANPEAMETHEIE, IPEAMETHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

® IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (pu3mku Ha 0a30BOM YpPOBHE, B TOM YHCIE

IIpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUEHUs;

e cozaepxxaHue yueOHoro npeamera «Pu3nka» 1o rojgaM oOydeHusl.

®du3uka Kak Hayka 0 HaumOojee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B KadyecTBE y4eOHOTO
IpeiMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ] B CHUCTEMY 3HaHUH 00 OKpYXaroIleM MHpE.
[xonpHBINA Kypc (U3UKH — CUCTEMOOOPA3yIOIIUNA AJIi €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MIOCKOJIbKY (PM3MYECKHE 3aKOHBI JIEKaT B OCHOBE IMPOIIECCOB M SIBJIEHUI, M3y4aeMbIX XHUMUEH,
Ouosiorueit, ¢pusnueckoil reorpagueil u acrponomueil. Vcrnonb3oBaHue M aKTUBHOE MPHUMEHEHHE
(¢u3NyYeCKUX 3HAHUI OIpenenseT XapakTep U pa3BUTHE pPa3HOOOpPa3HBIX TEXHOJOrui B cdepe
DHEPreTUKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, IOJY4YEHHMs HOBBIX MATE€pHAIIOB C 3aJaHHBIMU
cBoiicTBamMu U pyrux. V3yuenue Gpu3MKu BHOCUT OCHOBHOM BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpa oOyyarommuxcs, B (OPMHPOBAHHE YMEHMH NPUMEHSThb HAy4HbIH MeToA
MO3HAHUS NMPYU BHINOJIHEHUHU UMHU YYEOHBIX UCCIIEI0OBaHUI.

B ocHoBy kypca (pu3MKHM ISl YpOBHSI CpeAHEro oOuiero odpa3oBaHUs IMOJIOKEH psJ HIeH,
KOTOpBIE MO’KHO paccMaTpUBaTh KaK MPUHIHUIIBI €0 TOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM ¢ HEW KypC SIBIISIETCS JIOTUYECKH 3aBEPHIEHHBIM, OH
COJIEP’KUT MaTepuan M3 BCeX pas3/esioB (M3MKH, BKIIOYAET KAaK BOMPOCHI KIACCHUYECKOHM, Tak U
COBPEMEHHOW (PU3UKH.

Hoes cenepanusayuu. B cooTBeTcTBUM ¢ Hell marepuan Kypca (GU3NKU OOBEAMHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce siBisiercs GOpMUPOBAHHE MPEJICTABICHUH O CTPYKTYPHBIX
YPOBHSX MaTE€pHH, BELIECTBE U IOJIE.

Hoea cymanumapusayuu. EE peanuzanus NpeanonaraeT HCIOJIb30BaHHE T'yMaHUTapHOTO
noTeHIMaga (PU3NYECKON HayKH, OCMBICJICHHE CBS3M Pa3BUTHS (U3MKU C pa3BUTHEM OOIIecTBa, a
TaK)Xe C MUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMHU M SKOJOTMUYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc GU3MKu mpeamnonaraeT 3HAKOMCTBO € LIMPOKUM
KPYTrOM TEXHHYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonoeuzayuu  peanusyercs TOCPEICTBOM BBEIEHHUS 3JIEMEHTOB  COJEpIKaHus,
MOCBSIIEHHBIX JKOJOTUYECKHUM MpOoOJeMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHbl C Pa3BUTHEM
TEXHUKA U TEXHOJOTHi, a TakkKe OOCYXAeHHUS MpoOJeM palrOHAILHOTO HPUPOAONOIL30BAHUS U
HKOJIOTMUYECKOM 0€30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMU Kypca (U3MKM Ha YpPOBHE cpenHero oomero oOpa3oBaHUs
SBISIIOTCA  usnueckue Teopun (popMuUpoBaHWE TPEACTABICHHUN O CTPYKTYpE MOCTPOCHUS
¢usnyeckoil Teopuu, poiau (PyHIAMEHTAIBHBIX 3aKOHOB M IPHHLUIIOB B COBPEMEHHBIX
MPEACTABICHUAX O MPUPOJAE, TI'PAHMUIAX HPUMEHUMOCTH TEOPUH, IJs OINMCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUI U IIPOLIECCOB).



CucreMHO-eSTeIbHOCTHBIN MOAX0A B Kypce (DU3UKU peau3yercs MpekIe BCEero 3a Cy&T
OpraHu3ali SKCIEPUMEHTAIBHON JAeATeNIbHOCTH oOydwaromuxcs. /s 6a30Boro ypoBHS Kypca
GU3MKM — 3TO UCHOJb30BAHUE CHUCTEMBbI (PPOHTANBHBIX KPATKOBPEMEHHBIX JKCIHEPUMEHTOB H
nabopaTtopHbIX paboT, KOTOpbIE B MporpaMme IO (QU3UKe OOBEIUHEHBI B OOMIMIA CIHCOK
YUEHUYECKUX TMPAKTUYECKUX paboT. BolgeneHue B yKa3aHHOM IepedyHe JIabopaTOpHBIX padoT,
MPOBOJIUMBIX JIsSi KOHTPOJISL M OLIEHKHU, OCYIIECTBIIACTCS YYaCTHUKAaMH 00pa30BaTEIbHOIO Mpolecca
UCXOAs M3 OCOOCHHOCTEH IUIaHMPOBAaHMA U OCHalleHuss KaOuHeta Qu3uku. Ilpu sTOM
o0ecrieynBaeTcsi OBJIAJCHHE OOYYAIOIUMHCS YMEHUSMH NPOBOJUTH KOCBEHHBIE HW3MEpPEHMUS,
UCCIIEIOBaHMs 3aBUCUMOCTEH (U3MYECKUX BEIMYMH U TIOCTAaHOBKY OIBITOB IO IPOBEPKE
MPEUIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHKE yAENseTCs PeUICHUIO PACYETHBIX M KaueCTBEHHBIX 3anad. [Ipu stom s
pacu€THBIX 3a/7a4 MPHOPUTETOM SIBIIIIOTCS 3ala4d C SBHO 3aJaHHON (DU3MUYECKOW MOEIBIO,
MO3BOJISIIOIINE TPUMEHSTh U3YYSHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jesa Kypca, Tak
U HMHTETPHUPYsI 3HAHUS W3 Pa3HBIX pa3fenoB. (s KauyecTBEHHBIX 3a/lad NPUOPUTETOM SIBIISIOTCS
3a/laHusl Ha OOBACHEHHE MPOTEKaHUS (PU3UYECKUX SBICHUI U MPOIECCOB B OKPYXKAIOMICH XKU3HHU,
TpeOyronue BeIOopa GU3NIECKON MOJIEIH U1l CHTyallly PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu GI'OC COO k mMarepHallbHO-TEXHUYECKOMY OOECIIEUEHUIO
y4eOHOro mporecca 0a30BbId ypOBEHb Kypca (DM3UKKM HA YPOBHE CPEIHEr0 00IIero oOpa3oBaHUS
JOJKEH M3y4aThCsl B YCIOBUAX MPEIMETHOrO KabuHeTa (PM3MKU WM B YCIOBUSX WHTETPUPOBAHHOTO
KaOMHETa TPEJAMETOB ECTECTBEHHO-HAY4YHOro IWMKia. B kabuHere (Qu3MKH JOMKHO OBITH
HeoOxoauMoe JabopaTopHoe 000pYyIOBaHKE sl BHIOJHEHUSI YKa3aHHBIX B MpOrpamMme 1o ¢Gpusnke
YYEHUYECKUX MPAKTHYECKUX PadOT M JEMOHCTPAIIMOHHOE 000PYAOBaHHE.

JleMOHCTpallMOHHOe ~ 00opynoBaHue (HOPMUpPYETCS B COOTBETCTBUHM C  NPUHIMIIOM
MUHUMAaJIBHON JIOCTATOYHOCTH W OO0ECIIEYMBAET ITOCTAHOBKY MEPEYHCICHHBIX B IMPOrpaMMe I10
¢u3MKe KIIOYEBBIX JIEMOHCTpPAIMH [UIS UCCIEIOBAHUS U3Yy4YaeMbIX SBJICHHA M MPOIECCOB,
AMIUPHUYECKUX U (PYHIAMEHTAITBHBIX 3aKOHOB, UX TEXHHUECKUX MPUMCHEHHH.

JIaGopaTtopHoe 00OpyZOBaHUE AJS YUEHHUUECKUX MPAKTHUECKUX paboT (popMHUpyeTcs B BHUJE
TEMATUYECKHX KOMITJIEKTOB ¥ 00ECIIEYNBACTCS B pacu€Te OJTHOTO KOMIUIEKTA Ha ABYX OOYJaOLTIXCSI.
Tematuueckue KOMIUIEKTH J1a0OpAaTOPHOTO OOOPYIOBAHHS JOJDKHBI OBITH TOCTPOCHBI Ha
KOMIUIEKCHOM HCIOJIb30BAHUU AHAJIOTOBBIX W IM(POBBIX NPHOOPOB, a TAaKKe KOMIIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BHJIE ITU(MPOBBIX Ta00OPATOPUIA.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

e (opMHUpOBaHHE MHTEpECA M CTPEMIICHHUS OOYYaIOUINXCS K HAYyYHOMY W3YYEHHUIO MPUPOJIBI,

pa3BHUTHE UX UHTEIUIEKTYyalIbHBIX U TBOPYECKUX CIIOCOOHOCTEI;
e pa3BUTHE TPEACTABIECHUH O HAYYHOM METOJA€ TMO3HaHHA ©  (OPMUPOBAHUE
HCCIIeIOBATENILCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;

e (opMHUpOBaHME HAYYHOTO MHMPOBO33PEHHs KaK pe3ysibTaTa H3yUYeHHs OCHOB CTPOCHHS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (dopMHUpOBaHHE YMEHHU OOBSCHSITH SIBICHUS C WCIIONB30BaHUEM (U3UYECKUX 3HAHHUA U
HAyYHBIX JOKa3aTeNbCTB;

e (opmupoBaHUE MpeACTABICHUN O pon (PU3UKU I PA3BUTUS IPYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU ¥ TEXHOJIOTHH.
JlocTHKeHHe ITHX 11eJiel 00ecieynBaeTCs pelIeHneM eIy oIuX 3a/1a4 B Ipoliecce U3y4eHus
Kypca (pU3uK1 Ha YpOBHE CpeJIHEro o0iero o0pa3oBaHus:
® TpUOOpETeHHE CHUCTEMBI 3HAHMK 00 OO0mMX (PHU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOpHUAX, BKIIOYAS MEXAaHUKY, MOJICKYISPHYIO (DH3UKY, DJIEKTPOJMHAMUKY, KBAHTOBYIO
(hU3UKY ¥ DJIEMEHTHI aCTPO(DU3UKH;

¢ (opmupoBaHuE YMEHUN NPUMEHATH TEOPETHUUECKHE 3HAHUS JIIsl OOBSICHEHUS (PU3NUYECKHUX
SIBIIGHUI B TIPUPO/JIE U JIUISl IPUHSATHUS IPAKTUUECKUX PEIICHUN B TTIOBCEIHEBHOM JKU3HH;



® OCBOCHHE CIIOCOOOB pEIICHHS PA3TUYHBIX 33/1a4 C SBHO 33aJ[aHHOW (PU3UYECKON MOJEIbIO,
3aJa4, TMOJPa3yMEBAIOIIUX CaMOCTOATENbHOE CO3aHne (PU3MYecKO MOJIENH, aleKBaTHOU
YCJIOBHSIM 33/1a4U;

e [oOHMMaHHE (PU3MUYECKUX OCHOB M MPHUHIMUIIOB JEHCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTMUECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

® OBJAJICHHE METOJaMH CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W TIPOBEACHHS (PU3UICCKUX
SKCIIEPUMEHTOB, aHAJIM3a U UHTEpHpeTaruy UHPOpMAIMK, ONpPEIeIeHUs TOCTOBEPHOCTH
IIOJIyYEHHOT'O pe3yibTaTta;

® CO3/IaHUE YCJIOBUW IJI1 PA3BUTUS YMEHUH IPOEKTHO-UCCIENOBATEIBCKOM, TBOPYECKOMN
NEeSATEIbHOCTH.

Ha wusydenue ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CpeIHEro obmero oobpa3oBaHuUs
orBoautcs 136 wacoB: B 10 kimacce — 68 vacoB (2 yaca B Hezeno), B 11 kimacce — 68 yacoB (2 vaca B
HEJIEIIO).

[Ipennaraemslii B mporpamMMe no (u3MKe NepeyeHb JT1adOpaTOPHBIX W MPAKTUYECKUX padoT
SIBJIICTCS PCKOMCH/IOBAaHHBIM, YUUTENb JIETAeT BEIOOP TPOBEACHHMS JIAOOPATOPHBIX padOT U OTBITOB C
y4€TOM UHIUBUIYaTbHBIX 0COOEHHOCTEN 00yYatOIINXCSl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. dusnka u MeTOAbl HAYYHOI'0 O3HAHMS
®usnka — Hayka o npupone. Hayunele MeToasl MO3HaHUSA OKpy»Karouero mupa. Poib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MTO3HAHMS TPUPOIbI. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (usnueckux siBieHuil u npoueccoB. Hayunbsie runores3sl. dusnueckue
3aKOHBI ¥ TEOpUH. ['paHULIbI MPUMEHUMOCTH (HPU3UUYECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUSI.
Ponp m Mecto ¢usuku B (OPMHPOBAHMM COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
MPAKTUYECKOU JIeSITETLHOCTH JIIOICH.
Llemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTENBHbBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxkeHUe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBHkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssli CKOPOCTh, MTHOBEHHAsi CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHCTeMbl koopauHaT. CloKeHHe NepeMelieHul u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKeHUE. ['padku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTHU U NIEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuHueliHoe naBMxeHUe. J[BH)KeHHME MaTepuaibHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yactoTa obpanienus. L{eHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpPOMCTBA H MPAKTUYECKOE MPUMEHEHHE: CHOUIOMETP, JABUKECHHE
CHaps0B, LIEMIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, MILTIOCTPALIAS KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKECHUSI.

[IpeoOpa3zoBanue IBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

ITanenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Hab6nronenue neukenus tesa, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yCKopeHus CBOOOIHOTO MaACHHUS.

Hanpasnenue ckopocTy npu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHne HepaBHOMEPHOTO JBHIKEHUS C LIEIIbIO OMPEACIICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOIIGHHMSI  MEXIYy  MOYTSAMH,  TNPOHACHHBIMM  TEJIOM  3a
MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXKYTKH BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUH C
Ha4yaJbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne nBUKEHUS MApHUKa B BA3KOW KUIKOCTH.

W3ydenue nBUKEHHs TeJa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuaumn otHocutenbHOCTH ['anmuiies. [lepoiit 3akoH HeroTona. HEpimanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cuwi. Bropoil 3akoH Helorona s
MaTepualibHOM TOUkHU. TpeTuit 3akoH HproTOHA 1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsbkectu. [lepBas kocMHuueckasi CKOPOCTb.

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



Tpenune. Buabl Tpenust (mokosi, ckoyibkeHusi, kaueHus). Cuna tpeHus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHUs U cuia TpeHus nokos. Koadduuuent tpenus. Cuna cOnpoTHBICHUS
IIPU JIBUKEHHUM TENa B KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMXKEHHE aOCOIIOTHO TBEPIOTO Tena.

MoOMEHT cuibl OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcimoBus paBHOBECHs
TBEPJIOTO TENA.

TexHuyeckue yCTpPONCTBA M MPAKTUYECKOE IPUMEHEHUE: MOJIIMIHUKY, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLMH.

CpaBHeHHE MacC B3aMMOJICHCTBYOIIMX TE.

Bropoi1 3akon Herorona.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT JiepopMaruu.

HeBecomocts. Bec Tena npu yCKOpeHHOM NOABEME U TTaJICHHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydenue nBuxeHust Opycka 1o HaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycaoBuil paBHOBECUsI TBEPAOTO Tella, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3akoHbl cOXpaneHUusn 6 MeXaHuKe

Hmnynbe MaTtepuanbHO TOUKH (Tea), CUCTEMbl MaTepHaIbHBIX TOUEK. MIMITyJIbC CHITBI U
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

Pabora cuiibl. MOIIHOCTH CHITBI.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 W3MEHEHMHM KHHETHYECKOU
JHEPIUH.

[TorenunanbHas sHeprus. [loTeHnnanbHas 3Heprus ynpyro Ae(popMUpOBaHHOM MPY>KUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEp, IMPYKUHHBIN
MIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHLIMATbHON YHEPTHH B KHHETUYECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHue aOCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO JBYX OJIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHMYeCKOM SHEpruu Teja Ha
IIPUMEpPE PaCTSHKEHHS] PE3UHOBOTO JKI'yTa.

Pa3nea 3. MosekyasipHast pu3MKa M1 TEPMOIUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOI Meopuu
OCHOBHBIE TIOJIOKEHHS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 000CHOBaHHE.
bpoynoBckoe nBmwxkenue. [Quddys3usa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHIL
BemecTBa. MoJiend CTPOCHHUsSI Ta30B, >KUAKOCTEH M TBEPIBIX TEeT M OOBSCHEHHE CBOWCTB



BElleCTBA Ha OCHOBE 3THUX Mojenedl. Macca u pasmepbl Moisiekysd. KonnuecTBo BeliecTsa.
[TocrossuHast ABorazpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenp uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-KMHETHYECKON TEOpUHU
uealbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpeAHeld KHHETHYECKOH SHepruu
TEIJIOBOTO JBM>KeHMs vactul rasza. Illkanma temneparyp KensBuHa. ['a3oBble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporecchl B UCaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I 'paduueckoe mpencraBieHue U30MPOIIECCOB: U30TEPMA,
n30Xopa, n3obapa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OApOMETP.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIOUIME JUCKPETHOE CTPOCHUE BEIIECTBA, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COECTUHEHMII.

OmnpiTe! 10 AU(PY3UHN KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JTBUKECHHUS.

Mogensb onbita LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOEHCTBHUS.

Monens, WUTIOCTpUpPYIOLLAs IPUPOLY JABICHUS ra3a Ha CTEHKH COCy/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS HJI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUU 00BEMa
KOMHAThI, 1aBJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKY TapaMeTpaMU COCTOSIHUS Pa3peKEeHHOro rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMonnHaMuueckass cucTeMa. BHYTpeHHss 3HEprus TEPMOAMHAMHYECKON CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHss sHEprus 0lHOAaTOMHOTO
UJCAIBHOTO raza. Buael Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3ITyYEHHE. Y AeIbHasA
TEIUI0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IpU TEIUIONEpeIaye.

[Tonstue 00 ammaGatHOM mporecce. IlepBblii 3akoH TepMoauHamukH. IIpumeHeHue
NEPBOIo 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOGpaTuMocTh MpoLeccoB B IPUPOIE.

TerioBeie MamuHbl. [IpuHIUIEL AeficTBUS TemIoBbIX MamuH. [IpeoOpa3oBaHus 3HEpTUU B
TeroBbIX MamuHax. Koadduuuent nonesnoro nevictus teruoBoi Mammubl. Lukin KapHo n
€ro Ko3(QQUIUEHT MMOJIE3HOTO AEHCTBHS. DKOJIOTHYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.

TexHnueckue ycTpoiicTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUTAaTelb BHYTPEHHEIrO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

H3MeHeHre BHYTpPEHHEW SHEpruu Tejla MpPU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH M3
OYyTBUIKH TOJ JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue >(upa B JATyHHOH TpyOke MyTEéM
TpeHus! (BUCOIEMOHCTPAIIHS).

W3MeHeHne BHYTpEHHEN dHEpruu (TeMIiepaTypsl) Tea Ipy TEIUIoNepeaaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoi TypOHHBI, IBUTATENsi BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO JABUTaTeIs.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenue yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue U KouaeHcanus. Mcmapenne wu  kumeHue. AOCOIIOTHAsS U
OTHOCHUTEIIbHAs BIaKHOCTh BO31yXa. HachlmeHHbIil map. Y aenbHas TemioTa napooopa3oBaHus.
3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT JABJICHMS.

Teépnoe Teno. Kpucrammuyueckue u amopdHbie Teja. AHM30TPONHUS CBONCTB KPUCTAIIOB.
Kunkne xpucramael. CoBpeMeHHble Marepuaibl. I[lnaBneHne M Kpuctainusanus. Y aeinpHas
TeruioTa riasieHus. Cyonumanms.



YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuyeckue ycTpoWcTBa W MPaKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KAJIOPUMETpP, TEXHOJOTUU TOJYYEHUSI COBPEMEHHBIX  MaTepuajoB, B TOM  YHCIIE
HAaHOMAaTepHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTauIoB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenre OTHOCUTENBHON BIIAXKHOCTH BO3/TyXa.

Pasjen 4. DaekTpoanHaMuka

Tema 1. dnexmpocmamuxa

OnexTpuzauusi Ten. OJEeKTpUyecKuid 3apsana. JlBa Buga 2JIEKTPUYECKUX 3apsiiOB.
[IpoBOIHUKY, TUBNEKTPUKH U MOJYPOBOAHUKN. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

BzaumopneiictBue 3apsmoB.  3akoH  Kynona. TodeuHslii  snekTpuyeckuid — 3apsia.
OnekTpuueckoe mnojae. Hampsx€HHoOCTh 3nekTpudeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX IoJIeH. JIMHUN HaNpsSKEHHOCTH 3JIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpocratmyeckoro mons. Ilorenuman. Pa3HOCTh NOTEHIUANOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM IoJie. J{uaaeKTpuueckas NpOHULAEMOCTb.

OnextpoéMkocTs. KonzaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. OJHEeprus
3apsKEHHOTO KOHJEHCaTopa.

TexHnyeckue ycTpoiicTBa M INPAKTUYECKOE NPUMEHEHHE: DJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB, KOHAECHCATOp, KONMUPOBAIbHBIN
anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

B3aumonelicTBue Ha3IEKTPU3OBAHHBIX TEN.

DIEKTPUYECKOE MOJIE 3apsKEHHBIX TEll.

[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TIOJIE.

DneKTpocTaTHIeCcKast 3allnTa.

JINdIIeKTPUKHY B JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb  DJEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAAY  IUIACTHH,
paccTOsSHUS MEX]Ly HUMU U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEKTPUUYECKHUI TOK. Y CIOBUSL CYLIECTBOBAHHUS JIEKTPUUECKOr0 TOKa. VICTOYHMKH TOKa.
Cwuna Ttoka. [TocTosHHEBIN TOK.

Hanpsoxenne. 3akon Oma Ju1st ydyacTka LEmu.

DneKTpuuecKoe COTIPOTHBIICHUE. VY nenbHoe COIPOTHBIICHUE BEIIEeCTBA.
[TocnenoBarenbHOE, NapalIeIbHOE, CMEIIAHHOE COETMHEHUE TPOBOAHHUKOB.

Pa6oTa snexkrpuueckoro Toka. 3akoH Jlxoyis—JIeHa. MOIHOCT 3IEKTPUIECKOTO TOKA.

DNEeKTPOABUKYIAs CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOM) AJIeKTprIecKkoi memu. KopoTkoe 3aMbpIkaHue.

DNIEKTPOHHAs TPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUSI METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOANMOCTb.

DneKTpuuecKkuil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TonynpoBonuuku. CoOCTBeHHass M TNPUMECHAs MPOBOIMMOCTH IOJYTIPOBOJIHUKOB.
CgoiicTBa p—Nn-niepexona. [TomynpoBoAHUKOBEIE TPUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax U paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAs
Jucconuanus. JNEeKTPOIIN3.

DnexkTpuueckuil ToK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
[1na3zma.

TexHuueckue yCTpoilCTBAa W IPAKTUYECKOE IPUMEHEHUE: aMIEPMETP, BOJIBTMETD,
peocTar, HCTOYHMKM TOKa, dJEKTpOHArpeBaTelbHble IPHOOPBI, 3JIEKTPOOCBETUTENIbHbIE
npubOpsl, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIH MO, TEPMUCTOPBI M (HOTOPE3UCTOPHI,
[OJIyIPOBOIHUKOBBIH JIMOJI, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTb CONPOTHBIICHUS LWIMHIPUYECKUX IIPOBOJAHHUKOB OT JJIMHBL, IJIOLIAJX
MONEPEYHOI0 CEUEHUs U MaTepHuaa.

CMelmaHHOe COeJMHEHUE POBOIHUKOB.

IIpsiMoe mM3MepeHHue 3IEKTPOABMXKYIIEH Cwibl. KOpOoTKOe 3aMbIKaHHE TalbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET O CONIPOTUBIICHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoit pa3psg 1 IpOBOAUMMOCTD BO3AyXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

M3y4yeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHne ANEKTpOABIKYIIEH CHJIBI HCTOYHMKA TOKAa M €ro  BHYTPEHHEro
COINPOTHBIICHUS.

Hab6monenue snexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuyenune kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce ocyliecTBIsieTcs € Y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnusie nousmus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
ABJICHUE, HayuyHbIH (pakT, rumores3a, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHMM, JMHeWHas QyHKOus, napadoa,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYEeCKHe (DYHKIMH: CHHYC, KOCUHYC, TAaHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX MPOEKLIHWH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonozus: mexanndeckoe IBUKEHHE B )KUBOW mpupoae, 1uddys3us, ocMoc, TemI000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEaul, TEMJIOBOE PAaBHOBECHUE), DIIEKTPHUECKUE SIBICHUS B
KUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBA TBEPIBIX TN, XUAKOCTEW U Ta30B, 3JIEKTPUUYECKHE
CBOICTBAa METAJIOB, JIEKTPOJIUTHYECKAs JUCCOLUALNS, TaJbBAaHUKA.

l'eocpaghus: BNaXXHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonoeus: nmpeoOpa3oBaHue ABMKEHUH C UCIONIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHHsS HMMIIyJIbCa B TEXHHKE (pakeTa,
BOJIOMET M JIpyrue), JBUTATellb BHYTPEHHErO CropaHus, mapoBas TypOHHA, OBITOBOU
XOJIOMUIBHUK, KOHIUIIMOHEP, TEXHOJIOTMH MOJy4YE€HUSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCIIE
HAaHOMATEpHaJloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHUYeCKas  3alluTa,  3a3€MIICHUE
JJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NPUHTEp, DSJIEKTPOHArpeBaTelIbHbIE IPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.



11 KUIIACC

Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3auMOAEHCTBUE NOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJE.
Bekrop maruuTHOM MHAYKIMU. [[pUHIUIT Cynepno3MIIMM MarHUTHBIX MOJIEH. JIMNHUU MarHUTHOM
uHayKkuud. KapTtuna aiMHui MarHUTHOM MHYKIUHU TOJISI TOCTOSIHHBIX MArHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JWHMA MHAYKIMHM MarHUTHOTO IOJS
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O MPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NpOBOJHUKOB C TOKOM.

Cwia Amniepa, €€ MOJlyJib U HallPaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHME. J[BHkeHHE 3apsKEHHOW YacTHIbl B
OJIHOPOJAHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

SIBneHne AyIeKTpOMAarHUTHOM MHAYKHMM. [IOTOK BEKTOpa MAarHUTHOM HMHIYKIHH.
DIIEKTPOABUKYILASL CUJIA MHIYKIMU. 3aKOH 3JIEKTPOMarHuTHol uuaykuuu dapazes.

BuxpeBoe anexkTpuyeckoe mosie. DIEKTPOABMKYIIAs CuUja HHIAYKUMU B IPOBOJHUKE,
JBUKYIIEMCS IOCTYIIATE€IbHO B OJTHOPOJIHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOUHIYKIIMH. DJIEKTPOABUKYIIAS CHJIa CAMOMHYKIUH.

DHeprus MarHUTHOT'O TOJIS1 KaTYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE IOJIE.

TexHuueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUThI, 3JIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHL], MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM T1OJIEM.

JIuHUY MHOYKIUMY MarHUTHOTO TOJIS.

B3anmopelictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHuTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYIIECH CUJIbl MHAYKIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBneHre caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHrne MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

HccnenoBanue 1eiCTBUS OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Pa3nea 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHummusle KoJaeoanus

KonebarenbHass cucrema. CBoOogHble MexaHMuYeckue KojeOaHus. ['apMoHMueckue
koneOanus. Ilepuon, dacrora, ammautyna u  (dasa kosnebGanuil. IlpyXMHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHME rapMOHMYecKHX kojeOanuil. [IpeBparienue sHepruu
Y TApMOHUYECKHUX KOIECOAHMSIX.

Konebarenbuplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B HUACATHHOM
KONeOaTeTbHOM KOHTYpe. AHAQJIOTHS MEXKIy MEXaHHYECKMMH M 3JIEKTPOMAarHUTHBIMH
kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTHH B HICaTbHOM KojeOaTeIbHOM
KOHTYpe.

[IpencraBienue o 3aTyxaroImuX KojeOaHUsAX. BbIHYXIEHHbBIE MEXaHHUECKUE KOJeOaHusl.
Pe3onanc. BeiHyX/I€HHBIE 3JIEKTPOMAarHUTHBIC KOIEOAHUSL.



ITepemenHbIil TOK. CHHYCOMAAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUIATYTHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKECHUS.

Tpancdopmarop. [IpousBoactBo, mepegadya U MOTPEeOICHUE BIEKTPUUYECKON HSHEPIUU.
OKOJIOTMYECKHME PUCKM NpPU NPOU3BOACTBE 3JEKTpo3Hepruu. KynpTypa wucnosb30BaHUsS
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHu4eckue YCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: DSJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KosieOaTebHOM CUCTeMbI (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHUK).

HabGnronenue 3aryxaronmx Kojie0aHui.

HccnenoBanue cBONCTB BbIHYX/IEHHbBIX KOJI€OaHUH.

Habmoienue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKM MHAYKTUBHOCTH U
KOHJIEHCATOoPA.

Mopeinb TUHUY 3IIEKTPOIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue 3aBUCUMOCTH MIEPHOA MAJIBIX KOJeOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne NEpeMEHHOTO TOKa B LENM M3  IOCIEIOBATEIbHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbL

MexaHnueckue BOJIHBI, yclIoBUs pacnpoctpaHeHus. [lepuoa. CkopocTs pacrpocTpaHeHUs
U januHa BonHBL [lomepeunble W mpojonbHble BONHBL WHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3IyYEHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomarautHo# BojHe. CBOIMCTBa AJIEKTPOMArHUTHBIX
BOJIH: OTpa)X€HWE, MpeJIoMJIeHUe, NoJsapu3amus, audpaxius, uHrepdepeniusa. CKOpPOCTh
ANIEKTPOMArHUTHBIX BOJIH.

[[Ixana >7MeKTpOMarHUTHBIX BOJH. [IpuMeHeHne SJEeKTPOMArHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpuHIIMIIBEI paIKOCBA3U U TENEBUICHUS. Pagnonokausi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH Cpeibl.

TexHuyeckue ycTpoilcTBa M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yJIbTPAa3BYKOBAsl JIMATHOCTHMKA B TEXHUKE W MEIULIMHE, pajap, PajAUONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusp.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPO/I0JIBbHBIX BOJH.

Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.

Habmroienue orpaskeHus M MpeioMIeHHs] MEXaHUUECKHUX BOJIH.

Hab6monenue natepdepeHu u AUGpaKkiind MEXaHHUYECKUX BOJH.

3BYKOBOM pe30HaHC.

Habmionenue cBsS3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMUTYAOM M YacTOTOH
KoJie0aHui.

HccnenoBanne  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPa)XXEHHUE, MPEJIOMIICHUE,
nossipu3anus, Audpakiuus, THTephepeHITns.

Tema 3. Onmuxa



I'eomerpuyeckas onruka. IIpsmonnHeliHOe paciipocTpaHEeHUEe CBETa B OAHOPOJHOU Cpele.
JIyd cBera. ToYeUHBII UCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHe M300pakeHUIl B IIIOCKOM
3epKaie.

[Ipenomnenue cBera. 3akOHBI MpEIOMJICHHS CBeTa. AOCONIOTHBIM  MOKa3arelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi yroa MOJHOIO BHYTPEHHETO
OTPaKEHUS.

Hucniepcus cera. CroxkHbIN cocTaB Oemmoro ceta. LIBer.

Cobuparomue U paccewBarouiye JHH3bL. ToHKas nuH3a. DOKyCHOE paccTOsSHUE U
ONTUYECKasl CHJIa TOHKOM JMUH3BL. [locTpoenne n300pakeHuil B COOMPAIOIINX U PACCEUBAOLINX
nuH3ax. @opMyia TOHKOW JIMH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBass onrtuka. HHrepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJI0/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEPPEPESHIIMOHHON KapTUHE OT JBYX CHH(A3ZHBIX
KOI€PEHTHBIX UCTOUYHUKOB.

Hudpakuuss cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIABHBIX
MaKCHMYMOB IIPH Ma/ICHUH MOHOXPOMATHUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuyeckue ycTpoWcTBa W MpPAKTUYECKOE IMPUMEHEHHE: O4YKH, Jiymna, (oroammapart,
MPOSKIIMOHHBIA ~ ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsI ONTHKA, JAU(PPAKIIHOHHAS
pemeéTKa, NoJIIpOUI.

Jlemoncmpayuu

[IpssMonuHeitHOE pacHpoCTpaHEHUE, OTPaKEHHWE M IMpelnoMiieHue cBeTa. Onruueckue
puOOpBI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojiens CBETOBOAA.

UccnenoBanune CBOMCTB N300paKeHUI B JIMH3aX.

Mopenu MUKPOCKOTIA, TEIECKONa.

Hab6monenue nnrepdepeHimm ceera.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TomyyeHue cnekTpa ¢ HOMOLIBIO MPU3MBIL.

[Tosrydenue ciekTpa ¢ TOMOIIBIO TU(PPAKIIMOHHON PEHIETKY.

Habmroienue nonsipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

N3mepenue nmoka3aresnst IpeioMICHUs CTEKJIA.

UccnenoBanue CBOMCTB M300paKEHUI B JIMH3aX.

HabGmronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cienUAJIbLHOH TEOPUH OTHOCHTEIbHOCTH
['paHunbl MPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTymaTel cnenuanibHON TEOpUH
OTHOCUTEJIBHOCTH: HMHBAaPUAHTHOCTb MOJYJS CKOPOCTHM CBETa B BaKyyMe, IPUHLMI
OTHOCHUTEIBHOCTH ODUHIIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHHE BPEMEHHU U COKPAILEHUE JUTUHBI.
OHeprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITUBUCTCKON YaCTULIB. DHEPIHs OKOSI.

Pa3nes 7. KBantoBas puszuka
Tema 1. dnemenmol KGAHMOBOI ONMUKU
®otonbl. ®opmyna [Inanka cBs3u 3HEpruH (HOTOHA C €r0 YACTOTOH. DHEPTHsl U UMIYJIBC
dboToHa.
OtkpeiTe u uccinenoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3aKOHBI
dotoaddekra. YpaBuenue DitHmreitHa 115 hoTodddekra. «KpacHas rpanuia» Gpororddexra.



Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XUMHAYECKOE NEUCTBUE CBETA.

TexHUYECKUE YCTPONCTBA M MPAKTHUYECKOE NPUMEHEHHUE: (POTOdEMEHT, (HOTOJATYIHK,
coJiHeuHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®dotor(hdeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.

CBeToquoI.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lnmanerapHas
mozens atoMa. Iloctynarel bopa. Vsnyyenue u mornomenue GOTOHOB IPU MEPExoje aToMa ¢
OJIHOTO YypOBHS DJHEpPrUM Ha JApyroi. Buael cnektpoB. CHEKTp YpOBHEHW 3HEpPIHMHM aroma
BOZOPOAA.

Bonnossie cBoiicTBa yactull. Bonuel e bpoins. KopnyckynsipHO-BOJHOBOM 1yanu3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyUEHUE.

TexHuueckue yCTpPOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJbHBIA aHAIU3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monuens omnbita Pesepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaTbIX ClIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HaGnronenue nuHeyaToro crekrTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHMS  sjpa. OtkpsiTHE
paanoakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHnio cocraBa paglioakKTUBHOTO U3TyYEHHUS.
CgoiicTBa anb(a-, 6eta-, raMmma-u3aydeHus. BiusHue painoakTHBHOCTH Ha KHUBBIE OPTaHU3MBI.

OTtkpeiTHe TpoTOHa W HeiTpoHa. HykinonHas monens siapa [eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaia. ['amma-uzinydeHue. 3aKoH
pazMoaKTUBHOIO pacnaja.

OHeprus CBS3U HYKIJIOHOB B sifpe. SnepHble cuibl. JlegekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.

SAnepusiii peaktop. TepmosiaepHbiii cunte3. [IpoOnembl U THEPCHEKTUBBI  SAEPHOMN
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKH.

OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

Metozab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHII.

dyHIaMeHTalbHbIe B3auMoAeicTBUS. EqUHCTBO (hr3nueckoi KapTHHBI MUpA.

TexHHueckue ycTpoicTBa M NMPaKTHYECKOE NMPUMEHEHHe: J03uMeTp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CY€TYrK HOHU3HUPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM oTorpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Oranbl  pa3BUTHS  acTpOHOMHH. [IpuKiIagHOe ©  MHMPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMHU.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, UX BUIUMOE IBUKCHHE.
CoJHegHas cucTeMa.



Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEpPUCTHKHU. Jlparpamma «CHEKTPAJIbHBIA KJIACC — CBETHUMOCTB». 3BE3MbI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE34. CoBpeMEHHBbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3BotoLuu CoslHLA U 3BE31. DTalbl XKU3HU 3BE3 L.

Muineunsiii [1yTe — Hamia I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnst
rajakTuk. Paguoranaktuku U kBazapbl. UEpHbIE ABIPEI B sIpax rajJakTHK.

Bcenennas. Pacmupenue Bcenennoit. 3akon XaO6ma. PaszGeranme ramaktuk. Teopwust
Bonbmioro B3peiBa. PennkroBoe u3nyuyeHue.

MacimrabHas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCHOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHHIMA
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nojymapus u ipKue 3BE3/1bI.

Hab6monenus B reneckon Jlynsl, mianer, Muegnoro Ilytu.

O6o0maroiee NOBTOpeHuE

Ponp ¢u3ukM m acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COLMAIBHOU W
STUYECKON cdepax [eATeIbHOCTH YeloBeKa, POJdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOW HAay4HOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
MpeJICTaBICHU 0 (U3NYECKOM KapTUHE MUPA, MECTO (PU3HUUECKON KapTHHBI MUpPa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABIECHUIN O IPUPOJIE.

MexknpeaMeTHbie CBSI3H

N3ydyenune kypca ¢usuku 0azoBoro ypoBHd B 11 kiacce ocyiiecTBisieTcss ¢ y4€TOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBs3€M C KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsmusi, CBS3aHHBIE C HM3YYEHHEM METOJOB HAYYHOTO MO3HAHUS:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qusmyeckas BeIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelleHue CUCTEMbl YpaBHEHUM, TPUTOHOMETpUYECKUE (YHKIMHU: CHUHYC,
KOCHUHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHl U HUX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU 0100 TPEYTOILHUKOB, OTPE/IeNIeHHe TUIOMIAIH TIIOCKUX (pUryp u oobéma Te.

buonocus: snexktpuueckue SBICHUS B JKMBOW HpHUpOJiE, KojeOaTelbHbIE IBUKEHUS B
J)KUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B JKUBOM MPUPOJE, NEUCTBHE pPaJUALMM HA >KUBbBIC
OpraHU3MBlI.

Xumusi: CTpoeHHWE aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeT,
MeXaHHU3Mbl 00pa30BaHMs KPUCTAJUIMYECKOM pelIETKH, CIIEKTPaIbHbIN aHaIH3.

T'eocpaghus: MarHUTHBIE TIONIOCA 3€MITH, 3aJIEKH MAarHUTHBIX Py, oTochEMKA 3eMHOI
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozus: TMHUM DJIEKTPOIIEpeiad, TE€HEPATOP MEPEMEHHOIO TOKA, JIEKTPOJBUTATED,
UHAYKIMOHHAS Te4yb, pajap, paJuoONpUEMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONITHKA, COJTHEYHAsI OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3HUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «@usnka» Ha ypOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECIICUUTh  JIOCTIDKCHHE  CIIAYIOMIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMPECAMCTHBIX O6paSOBaTeJILHLIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInaHOCTHBIE PE3yJbTaThl OCBOCHUSA yueOHOro mpeamera «Pu3nKa» IOHKHBI OTPaXKaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlMii, MO3UTUBHBIX BHYTPEHHHUX
yOEXKIEHUM, COOTBETCTBYIOIUMX TPAAMLIMOHHBIM LIEHHOCTSIM  POCCHUIMCKOro  OOILIEeCTBa,
pacuIMpeHre XKU3HEHHOTO OIbITa U OMbITa JAEATEIbHOCTU B IMPOLIECCE pean3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM IMO3ULMU  O0ydYaromerocss Kak aKTUBHOIO H
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYECIIOBEYSCKUX TYMAHUCTHYCCKHX M JICMOKPATHYCCKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEPECAX T'Pa)KJTaHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAMOYTMPaBIECHUHN B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHTYTAaMH B COOTBETCTBHH C WX
GYHKIIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTb K TYMAHUTApPHON U BOJIOHTEPCKOM J1€ATEIBHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHUS

c(hOpPMUPOBAHHOCTH POCCUMCKON IPaKTaHCKOW UACHTUYHOCTH, MATPUOTU3MA,

[IEHHOCTHOE OTHOILIEHHWE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCUHCKHUX
y4EHBIX B 007acTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYallMI0 M IMPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEGHHOCTH, B TOM YHCIIE B ICATEIHHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyAyLIEro;

4) 3¢TeTHYEeCKOro BOCIMTAHMSA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKJIIOUasi 3CTETUKY HAyYHOI'O TBOPYECTBA, MPUCYILETO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS:

UHTEpEeC K pa3nuuHbiM chepam MpodecCHOHATBHOW JesITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOp Oymymiei
npodeccuu 1 pearn30BbIBaTh COOCTBEHHBIC )KHU3HEHHBIE TUTAHBI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M caMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYpBl, OCO3HAHHME TJIOOANBLHOTO XapakTepa
HKOJIOTMYECKUX MPOoOiIeM;

IUIAaHUPOBaHUE M OCYIIECTBICHHE JIEHCTBHI B OKpY’KalOIIeH cpele Ha OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

paclIipeHre OIbITa JIEATEIHbHOCTH OKOJIOTMYECKOW HamlpaBlIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 10 (pr3uKe;

7) IEHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;



OCO3HAaHUEC IIECHHOCTU HaquOﬁ ACATCIIBHOCTH, T'OTOBHOCTH B IIPOLCCCC NU3YUYCHUSA (1)I/ISI/IKI/I
OCYHICCTBJIATH MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTE HHAUBUYAJIBHO U B I'PYIIIIC.

METANPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTebHBIE YHHBepPCcaJbHbIe YUeOHbIe AeliCTBUS
Ba3zoBble JJornuyeckue aeiicTBHA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3MPOBATH MpOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPEAEIATh LENN JEATENIbHOCTH, 331aBaTh IapaMeTPbl U KPUTEPUH UX TOCTHXKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pacCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3padaThIBaTh IUJIAH PELICHUS MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIIUXCS MaTePUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YJILTATOB LEISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBaTh M BBIIOJHATH pabOTy B YCIOBUSIX PEaJbHOr0, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX ITPOOJIEM.

Bba3oBble uccienoBaTebcKHe 1eCTBUS:

BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIFOUEBHIMU TOHSATHSIMH ¥ METOJaMH (U3NYECKOM
HAYKH;

BJIa/IETh HaBbIKAMHU Y4Y€OHO-UCCIIEOBATEIbCKON U MPOEKTHON AESITEIbHOCTH B 001acTu
¢bu3nKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOAOB PELICHH 3a1a4
($u3NYECKOro cofepKaHusl, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B IIO3HAHMS;

BJIQJIETh BHUJAMHU JIEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIHH,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3IMYHBIX Y4YeOHBIX CHTyallUsX, B TOM 4HCIE IpH
CO3JJaHUU YYE€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH,

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyallM3UpOBaTh 3aJady, BBIABUTaTh
rUnore3y €€ peuleHusl, HaxOOuUThb AapryMEHThl ISl J0Ka3aTelbCTBA CBOMX YTBEPKACHUM,
3aJaBaTh [apaMeTpbl U KPUTEPUU PELICHUS;

aHAIN3UPOBATh TIOJYYEHHbIE B XOJE€ pEUIeHWs 3a7aud pe3yJbTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIC 3aJaud B OOpa30BATEIBHOUM JCSATEIHHOCTH, B
TOM YMCJI€ IPU U3YUYEHUH (PUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYalMsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh EePEHOCUTH 3HAHUS MO (GU3UKE B MPAKTHUECKYIO 001aCTh XKU3HEEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTATh HOBBIEC UJEH, IpeIaraTb OpUrHHAIbHbIE TOXO0AbI U PELICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMYyCKAIOIINE albTepHATUBHBIEC PEILICHUS.

Paborta ¢ nnopmanmeii:

BJIa/IETh HABBIKAMU TOJy4YeHUS MH(OpManMU (PU3NYECKOTO COJEp’KaHUs U3 HCTOUHUKOB
pa3HbIX THIIOB, CaMOCTOSITEIbHO OCYIIECTBJIATh IIOMCK, aHAJIM3, CHUCTEMATHU3alMI0 U
MHTEPIIPETALNIO UHPOPMALIUK Pa3IMYHbIX BUIOB U (OPM MpE/ICTaBICHMUS,

OLIEHUBATh JOCTOBEPHOCTHh HUH(OPMAIIHH;

UCIIOJIb30BaTh CpEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPraHM3ALMOHHBIX 3aJady C COOJI0JIEHHEM
TpeOOBaHUI 3PTrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeH sl, PaBOBbIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 6€3011acHOCTH;

co3laBaTh TEKCThl (DU3NYECKOTO COAEpX aHUs B pa3MyHbBIX QopmaTax ¢ Y4YETOM
Ha3HAueHUs MHPOpPMALMU U LEJIEBOM ayAUTOpUH, BBHIOMpaAs ONTUMAIBHYIO (opMy
MPEJICTaBICHUS U BU3YaIH3aI1H.



KoMMyHMKaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA

OCYIIECTBIISATH OOIICHHE HA YpOKaX (DU3MKHU M BO BHE-YPOUHOU JNESATEILHOCTH,

pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYallMi U CMSATYaTh KOH(QIUKTHI;

Pa3BEPHYTO M JIOTHYHO M3JIAraThb CBOK TOYKY 3PEHUS C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHIUBUAYaTbHON paOOTHI;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX IECHCTBHI C y4yéTOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEJIU COBMECTHON JESITEIbHOCTH, OpPraHUW30BbIBATH M KOOPAUHUPOBATH
JIEUCTBUA IO €€ NOCTUIKEHHIO: COCTAaBIIATH IUIAH JEHUCTBUM, pPACHPENCIIATh POIU C y4ETOM
MHEHHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaTbl COBMECTHOM paboThI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa U KaXJIOr0 YYaCTHHKA KOMaHbl B OOLIUI pe3ysbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejsiaraTh HOBBIE MPOEKTHI, OLICHUBATh HJACH C MO3UIMU HOBHU3HBI, OPUTUHAJIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBISATh MO3UTHUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX CHUTYALUSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENIBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIAaH PEUICHHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ady, IUIaH
BBITIOJTHCHUSI MPAKTUYECKOW paboThl ¢  Y4ETOM UMEIONIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEU M MPEANOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacumpsTh paMKH Y9eOHOTO MPeMETa Ha OCHOBE JIMYHBIX TPEITTOYTCHHIA,

JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MMPUOOPETEHHBIN OTIBIT;

crocoO0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO DJPYAUIMH B oOmactu (U3HKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOIHOHAJILHBII HHTEJIEKT:

JaBaTh OIEHKY HOBBIM CHTYallUsM, BHOCHTH KOPPEKTHUBHI B JESATENBbHOCTH, OIICHUBATH
COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BJIa/IETh HaBBIKAMH MMO3HABATENbHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JeWCTBUN
U MBICJIMTEILHBIX TIPOIECCOB, UX PE3yJIbTATOB M OCHOBAHUI;

UCIIONIb30BATh IPUEMBI peICKCHH JIJIS OLIEHKH CUTYyalllH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHUS TT0 UX CHIDKEHUIO;

MPUHUMATH MOTHBBI U apTYMEHTHI JPYTHX TIPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

MPUHUMATH CeOsl, TOHMMAsi CBOM HEJIOCTATKHU M JIOCTOMHCTRA;

MPUHUMATh MOTHBBI U ApTYMEHTBI JPYTHX MPU aHAIHU3E PE3YIbTaTOB ACITEILHOCTH;

pU3HaBaTh CBOE MIPABO W MIPABO JAPYTUX HA OIIHOKH.

B mporiecce qocTuxkeHHsI TMYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMEI IO (hU3UKE AJIs
YPOBHS CpefHero oO0Iero o0pa3oBaHus y O00ydYarOIIMXCS COBEPIICHCTBYETCS AMOIMOHATBHBIN
UHTEIJIEKT, MPEANoIaralonuii ChopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKITIOYAIOIIET0 CITOCOOHOCTh TIOHUMATh CBOE AMOIIMOHAIIBHOE COCTOSIHHE,
BUJIETH HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIMOHATBHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpEeTyJIMPOBaHMUS, BKJTFOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIOCOOHOCTh aanTHPOBATHCS K SMOIMOHATHHBIM
M3MEHEHUSM U MPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOIICH CTPEeMIIEHHE K JOCTIDKCHHUIO IENId U YCIeXy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHE JEHCTBOBATH NCXO/S U3 CBOMX BO3MOKHOCTEN;



SMIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh INOHUMATh 3MOLMOHAIBHOE COCTOSHUE JpPYTHUX,
YUUTBIBATh €TO MIPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYYBCTBHUIO M CONIEPEKUBAHUIO;

COLMAJIBHBIX HABBIKOB, BKIIIOYAIOIUX CIOCOOHOCTh BBICTPAaWBaTh OTHOIIEHUS C APYTHMMHU
JFOAbMU, 3200TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIbTATbBI

K konmy oOyudenust B 10 Kkiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb y OOYHAIOLINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpPUMEpax posib U MecTO (PU3UKHU B (HOPMUPOBAHHHM COBPEMEHHOU
HAay4YHOW KApTHUHBI MHMPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJOTHH, B IIPAKTHYECKON
JIeITEeIILHOCTH JIFOACH

YUUTBIBaTh TPAHMLIbI NPUMEHEHUS HU3YyUYEHHbIX (PU3MUECKUX MoOJeNel: MaTepualibHas
TOYKa, WHEepIHabHas cHcTeMa OTcuéra, abCONIOTHO TBEPAOE TEJO, WICATBHBIN Ta3, MOACIH
CTPOEHMS Ta30B, )KMIKOCTEH M TBEPABIX TEJ, TOUYECYHBINA DJICKTPUYECKHUM 3apsAl IPU PELIECHUU
du3nUecKux 3a1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BELIECTBAa M 3JIEKTPOJUHAMHKU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE MBM)KEHHE, CBOOOJHOE NajeHue Tel,
NBIDKEHUE 110 OKPYXKHOCTH, WHEpUUs, B3aumMojaehcTBue Tei, auddysus, OpoyHOBCKOe
JBI)KEHUE, CTPOCHHUE JKUJIKOCTeW M TBEPIBIX Tel, U3MEHEHHEe 00bEMa Tell MpU HarpeBaHUU
(oxJ1aX/1I€HNN), TEIJIOBOE PAaBHOBECHUE, MCIIApEHUE, KOHIEHCAUs, JIaBJICHUE, KpUCTAILIIM3aIus,
KHUIIEHUE, BJIAKHOCTH BO3/lyXa, IOBBILICHWE JABJIICHUs ra3a IIPU €ro HAarpe€BaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30IpoLeccax, AJIEKTpU3alus Tell,
B3aMMOJCICTBHE 3aps10B;

OIKCBHIBATh MEXAaHMYECKOE JIBUKEHUE, MCIOJB3Ys (PU3UYECKUE BEJIWYMHBI: KOOPIUHATA,
yTh, NE€pPEMEIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejia, Cujla, UMITYJIbC Tejla, KHHEeTHYecKast
SHEprus, NOTEHIMaJbHAs HSHEPrHs, MeXaHWdeckas paboTa, MeXaHHYecKas MOIIHOCThb; HpHU
ONMMCAHWU TMPABUIBHO TPAKTOBaTh (U3MUECKUM CMBICI HCHOJIB3YEMBIX BEIUYMH, HX
0003HAUEHMsI U €JMHULIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BETUYUHY
C IpYIr'UMHU BEJIMYNHAMU,

ONMCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHMS, HCIOJIB3Ys
¢u3nyeckue BEIMYMHBL: JaBJIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYeCKas DSHEprus
XaOTUYECKOTO JIBUKEHUS MOJIEKYJ, CPEIHEKBAaJIpaTHYHasi CKOPOCTb MOJEKYJ, KOJHNYECTBO
TEIUIOThl, BHYTPEHHSISI dHEprusi, padora rasza, Kod(Q(UIMEHT IMOJIE3HOIO JEHUCTBUS TEIJIOBOIO
JIBUTATENISA; IPU ONHUCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHUI CMBICI UCIOIb3yEMbIX BEIUYHH,
uX O00O3HAYeHWs M EIUHMIBI, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3NYECKYIO
BEJIMUMHY C JPYTMMH BETUYUHAM;

ONMCHIBATh HU3YUYEHHBIE 3JIEKTPUUECKHE CBOWCTBA BEILECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporiecchl), UCTONb3ysl (PU3NUYECKUE BETUUMHBL AJIEKTPUUYECKHM 3apsiji, dJIEKTPUUYECKOe IOJIe,
HANpsDKEHHOCTh  TIOJIS,, MOTEHILMal, pPAa3sHOCTh IOTEHIMAJIOB; MPU ONUCAHUM MPABHIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, UX O0003HAUeHHs M EIUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BEIMUNHY C JPYTUMU BETUYUHAMU;

aHaATM3UPOBaTh (PU3MUYECKHE MPOIECChl W SIBICHUS, UCIONB3Yys (pU3MUecKhe 3aKOHBI U
NPUHLMIBL: 3aKOH BceMupHoro tarotenusd, |, |l u Il 3akonsr HeloToHa, 3akoH coxpaHeHus
MEXAHUYECKOM SHEPIUH, 3aKOH COXPAHEHMS UMITyJIbCa, IPUHIUI CYNEPIIO3ULIUN CUJI, IPUHIUI
paBHOIIPaBUsl MHEPLHUATIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHUS
BELIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPEIHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, mepBblii 3aKOH TEPMOIAMHAMMKH, 3aKOH COXpPaHEHUs
AIIEKTPUUYECKOTO 3apsiia, 3akoH KylloHa, Mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCcKoe BBIPAKEHHE U YCIOBUS (FPaHUILIbI, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBHUS MALIHH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pas3InyaTh yciaoBUs UX O€30IaCHOTO MCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM,



BBIMOJHATh JKCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM W IPOLECCOB C
UCTOJb30BAaHUEM TPSAMBIX H  KOCBEHHBIX HW3MEpEHUH, npu O3TOoM  (POpPMYIHPOBATH
npobiieMy/3amadyy W TUNOTE3y Y4YeOHOro OKCIEPUMEHTa, COOHpaTh YCTaHOBKY W3
IPEI0KEHHOTO 000PYI0BaHUs, TPOBOIUTH ONIBIT U (HOPMYITUPOBATH BBIBOKI;

OCYUIECTBIISITh MPSAMbIE U KOCBEHHbIE H3MEpPEeHHs] (DU3MUECKUX BEJIWYUH, HPU HTOM
BbIOMpATh ONTUMAJBHBIA CHOCOO H3MEpPEHUS M MCIONIb30BaTh M3BECTHBIE METOJbl OLEHKU
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBHCUMOCTH MEXIY (U3MYECKUMH BEJIMYMHAMH C HWCIOJIb30BAHUEM
OpSIMBIX HM3MEPEHHH, IMPH AITOM KOHCTPYHUPOBAaTh YCTAaHOBKY, (UKCHUpPOBATh pE3YJIbTaThl
MOJYYCHHOH 3aBUCHUMOCTH (PU3MYECKHX BEIMYMH B BHUJE TaOIHIl U rpaduKoB, AETIaTh BBHIBOJIBI
10 pe3yJIbTaTaM UCCIIEAOBAHUS;

coOmoaTh MpaBmia 0€30MacHOr0 TpyJAa MpU TMPOBEACHUM HCCIENOBAaHMA B pPaMKax
y4eOHOr0 9SKCIIEpUMEHTa, Yy4eOHO-MUCCIENOBATENIbCKOM M TMPOEKTHOW JESATENbHOCTH C
UCTIOJI30BAaHUEM M3MEPHUTEIBHBIX YCTPOICTB U JIaAOOPaTOPHOTO 000y IOBAHHUS;

pemiate pacuéTHbIE 3aa4dl C SIBHO 3a/laHHON (PU3UYECKOM MOJENbI0, HCIOJIb3YS
¢u3nveckre 3aKOHBI ¥ IPUHIUIIBI, HA OCHOBE aHaJN3a YCIOBHS 337ayll BEIOUPATH (PH3HUECKYIO
MOJieJIb, BBIACHATH (PU3NYECKUE BEIMUMHBI U (QOPMYJbI, HEOOXOIWMbIe s e€ peleHus,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEAIbHOCTH MOJyYEHHOTO 3HaUEHUs (PU3MYECKON BEIINYHHEI,

pelmiatb KayeCTBEHHbIE 3aJayM: BBICTPAUBATh JIOTUYECKH HEMPOTHBOPEUMBYIO LIETIOUKY
paccy>XJIeHHI ¢ OMOpOo Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHUS,

UCIIONB30BAaTh NPU PEIICHUH Y4YeOHBIX 3aJad COBPEMEHHbIE HMH(OPMAIOHHBIC
TEXHOJOTMH JUIsl TOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU U IpPEICTaBICHUs] y4eOHOU U
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, MOJYYEHHON W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATH MOJTy4aeMyI0 HHPOPMALIHUIO;

MPUBOJUTH MPUMEPHI BKJIa/la POCCUNCKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 0OBSICHEHHE MTPOLIECCOB OKPYKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHYECKHE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPHU OOpaIleHUH ¢ TPHOOpaMH U TEXHUYECKUMH YCTpOMCTBaMU, JUIs
COXPAHEHHUS 3/10pPOBbs U COOJIIO/IEHNS HOPM HKOJIOTHYECKOTO TOBEJCHMS B OKpY KaloIlel cpefie;

paboTaTh B IpYIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATBHBIX POJIeH, IUIIaHUPOBATh paboTy
IpyNIbl, palUOHAJIBHO pacHpelensTh OOf3aHHOCTH U IJIAHUPOBATh JESATENBHOCTh B
HECTaHJAPTHBIX CUTYyalMsIX, aJeKBaTHO OLIEHMBATh BKJIAJ KaXJIOTO M3 yYaCTHUKOB TPYIIBI B
pelIeHne paccMaTpUBaeMON MPOOIIEMBI.

K koniy oOyuenus B 11 Kiacce npeaMeTHbIe pe3ysbTaThl HA 6a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y OOYyHAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KAPTHUHBI MHMPA, B PA3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJIOTMM, B IPAKTUYECKOU
NeSITebHOCTH JIF0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTHUHBI MUDA;

YUUTHIBaTh TPAaHUIBl TPUMEHEHUS M3YYEHHBIX (U3NUECKUX MOJeNel: TOYEeUHBIH
NIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETa, SJEpHAs MOJEIb aTOMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTI0O Si7Jpa MPH pelleHnn GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHe SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AIIEKTPOIMHAMUKHA M KBAaHTOBOM (DM3MKH: 3JIEKTpUYecKas MPOBOAUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJECHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
WHAYKIMS, JEWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHHK C TOKOM U JBHXKYIIUMCS 3apif,
3JIEKTPOMArHUTHbBIE KOJIEOAHUS ¥ BOJHBI, IPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTPasKeHHeE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJSIpU3alUs CBeTa, JUCHEepCUsi CBeTa,
dorornekrpudeckuit 3¢ dekt (porodddekt), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEIUATOro
CIIEKTpa aToMa BOJI0pO/la, ECTECTBEHHAsl U UCKYyCCTBEHHAs paJiMOAKTHBHOCTD;

OIKCHIBATh M3YYCHHBIE CBOMCTBA BEIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIC, ONTHYECKHUE,
ANEKTPUUYECKYIO NMPOBOJUMOCTD PA3IMYHBIX CPEN) U DJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOLIECCHI),
UCTIONB3Yysl (PU3MYECKHE BENUYMHBL: DJIEKTPUUYECKUHM 3apsj, cujla TOKa, BIIEKTPUYECKOe
HaIpsKEHUE, JIEKTPUUECKOE COIPOTUBIICHHUE, PA3HOCTh MOTEHLINAJIOB, JIEKTPOABUKYILAS CUIIA,



paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTYIIKW, SHEPTHs SJIEKTPUYECKOI0 M MAarHUTHOTO TOJEW, MEepHOA W 4YacToTa KoyieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjla TOKa B IPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
Kosie0aHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CHJIa JIMH3BI, MPU OMHCAHUU MPABUIBHO
TPaKTOBAaTh (PU3UYECKUI CMBICT HCIOJNb3YEMbIX BEIUYMH, UX OOO3HAUECHHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PM3MUECKYIO BETHUMHY C IPYTHMHU BEIMYMHAMUY;

ONKCHIBATh M3yUEHHbIE KBAHTOBBIC SBJICHHUS U TPOLECCHI, HCIONB3Yd (U3HUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus U
uMIyisc (OTOHA, TMEPUOJ MOJypachaaa, 3HEpPrus CBsI3U ATOMHBIX SJEp, NPHU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YEMbIX BEIUYMH, MX OO0O3HAUYEHUS |
€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE NAHHYIO (PU3MUYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIIATH 3HAYCHUE (PH3UUECKON BEITUYHHBI;

aHAIM3UPOBATh (U3NYECKUE MPOIECCHl U SBIICHUSA, UCHOIb3YS (U3NYECKUE 3aKOHBI U
OpUHLUMIBL 3akoH OMa, 3aKOHBlI IIOCJEAOBAaTENIbHOIO U  MAPALIEIBHOIO  COEIMHEHUS
MPOBOAHMKOB, 3akoH JDkoyns—JleHna, 3akoH AJEKTPOMAarHUTHOM HMHAYKLWH, 3aKOH
IPSIMOJIMHENMHOIO pacHpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUs CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHHe OHHmTeHHa s GoTodddeKTa, 3aKOH COXpPAaHEHUS HHEPruM, 3aKOH
COXPAHEHUS HMIIYJIbCA, 3aKOH COXpPAHEHMsI DSJEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MacCcOBOTO 4YHCIa, MOCTyJIaThl bopa, 3aKOH paJMOaKTUBHOTO pacrnaia, MpH 3TOM pa3iuvarh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BBIPAKEHHE W YCIOBHUS (TPaHHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

OIpEEIATh HaIlpaBJICHUE BEKTOpPA MHIYKIUU MArHUTHOTO IOJISi MPOBOJHHMKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

CTPOUTh U OIMCBIBATH N300paKEHHE, CO3AaBAEMOE IUIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBIMIOJHATh JKCIEPUMEHTHl 1O HUCCIIECJOBAHUIO (PU3UYECKUX SIBICHHH W MPOIECCOB C
UCMOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEHUil: mnpu 3ToM  (GOpMYyIHPOBATh
npoOnemMy/3ajady W TUNOTE3Yy Yy4eOHOTO OKCHEpPHUMEHTa, COOMpaTh yCTAaHOBKY U3
IPEI0KEHHOT0 000PY0BaHUs, TPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOBI;

OCYILECTBIISATh TPSIMBIE W KOCBEHHBIE H3MEPEHHS (QHU3UYECKUX BEIWYHH, IMPH ITOM
BBIOMpPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHUs M HCIHOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0OBATh 3aBUCUMOCTHU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yJbTAaThl MOJYYEHHOH 3aBUCHUMOCTHU
¢u3nueckux BeIMYMH B BUAEe TabmuI U TpaduKOB, [enaTh BBIBOJABI IO pe3yjbTaTaM
UCCJIE/IOBAHUS,

coOuoiaTh MpaBuia O€30MacHOro TpyAa HpU TMPOBEICHUM HCCIENI0BaHMM B paMKax
y4eOHOrO0 JKCIIEPUMEHTA, Y4e€OHO-UCCIENOBATENLCKOM M TMPOEKTHOW JESTENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIBbHBIX YCTPOICTB U 1aOOpaTOpHOro 000y IOBAHUS;

pemate pacu€THbIE 3a/Jaddl C SIBHO 3a/JaHHON (DU3MUYECKON MOJIeNblo, HCIOIb3Ys
¢u3nueckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHaJN3a YCIOBHS 3a7ayll BHIOUPATH (PU3HUECKYIO
MOJIENTb, BBIACIATh (U3NYECKHE BEIHYMHBI M (QOPMYIBI, HEOOXOAMMEIE IS €€ pelIeHHS,
IPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyUYE€HHOTO 3HAaUeHUs (PU3HUECKOM BETHUUHBL;

pemaTh KayecTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO ILIEMIOYKY
paccy’kJIeHHUI ¢ ONOpPOi Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHUS;

UCIONIb30BaTh NPU pPEIIEHHMH Y4YeOHBIX 3ajad COBpPEMEHHblE HH(OPMAalMOHHbIE
TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPHUPOBAaHUS, MHTEPIIPETALMH W TPEACTaBICHUS y4eOHOH U
HAYYHO-TIONYJISIpHOW HMH(OpMAaIu, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHUECKU
aHAJTM3UPOBAThH MOJTy4YaeMyI0 HHPOPMALIUIO;

OOBSICHATH IPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWCTB, pa3InyaTh
yCIIOBHA UX 0€30MacHOT0 MCIIOJIb30BAaHMS B IOBCETHEBHOM JKU3HU;

MPUBOJIUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOeKHBIX yUEHBIX-(DM3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCMOJIBb30BaTh TEOPETHUYECKUE 3HAHUA MO (U3UKE B TOBCEJAHEBHOW KM3HM JJIA
oOecrieyeHns O€30MACHOCTH MPH OOpAIeHUH C TPHOOpAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXPaHEHMs 3/I0POBbsI U COOJIIOJICHHUS HOPM SKOJIOTHYECKOT0 MOBE/ICHUS B OKpYXKaroIlel cpere;
paboTaTh B rpyIIIe C BHITOJHEHUEM PA3IMYHbIX COLIMAJIBHBIX POJIEH, IUIAHUPOBATh padboOTy

T'pyHIibl, paiuOHAJIbHO PACIPCACIIATD 00s13aHHOCTH U ITaHUPOBATh ACATCIBHOCTD B
HECTAHAAPTHBIX CUTyalludX, aJICKBATHO OLICHUBATH BKJIAJ KAKAOTO U3 YYAaCTHUKOB I'PYIIIILI B
peLICHUE PacCMaTPUBACMOIl TPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne HaumenoBanue KoJsnyecTBO 4acoB DJIeKTPOHHbIE
n/m | pa3iejoB U TeM Bcero Kontpoabubie | (uudposbie)
MPOrpaMmbl padoThI o0pa3oBaTte/bHbIE
pecypcsbl
Pa3nea 1. PU3UKA U METO/JAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®du3nka 1 METOJIBI 2 bu6nuoreka [IOK
HAYYHOT'O MIO3HAHUS https://m.edsoo.ru/7f41bf72
Wroro no pazueny 2
Pa3nea 2. MEXAHUKA
bu6nuoreka [IOK
21 Kunewariia ° https://m.edsoo.ru/7f41bf72
bubnnoreka IIOK
22 Jlnnamika ! https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXPAHEHHUS B 6 1 bubnuorexa [JOK
' MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO- 9 bubnuoreka [JOK
' KHHETUICCKOU TEOpUH https://m.edsoo.ru/7f41bf72
32 OCHOBBI 10 1 bubmuorexa [JOK
' TEPMOIUHAMUKHU https://m.edsoo.ru/7f41bf72
o | poperme e | B LOK
' ‘ https://m.edsoo0.ru/7f41bf72
MEePEXOIbI
Hroro no pazueny 24
Paznea 4. JIEKTPOANHAMUKA
bu6nuoreka [IOK
4.1 D7IEKTpOCTATHKA 10 https://m.edso0.ru/7f41bf72
ITocTossHHBIM
492 ANEKTPUYECKUN TOK. 12 1 bubmuotexa [JOK
' Toku B pa3nu4HbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE BpeMs 2 1 hitps://school-
collection.edu.ru/
OBIIEE KOJIMYECTBO 68 4
YACOB I10 ITPOTPAMME
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11 KJIACC

Ne HaumeHoBaHue KoJsnyecTBO 4acoB DJIeKTPOHHbIE
n/m | pa3aejgoB U TeM Bcero Kontpoabubie | (uudposbie)
NMPOrpamMMbl padoThI o0pa3oBaTte/bHbIE
pecypchl
Paznea 1.
1 | e , | oo o
https://m.edsoo.ru/7f41c97c
WHIYKIHS
Hroro no pazueny 11
Pazjnen 2. KOJJEBAHUSA U BOJIHbBI
1 | Meamemen 1 Bumorea 10K
https://m.edsoo.ru/7f41c97c
KoJIeOaHus
2.2 ﬁﬁiﬁiﬁiﬁgme 5 1 bubnuoreia LIOK
https://m.edsoo.ru/7f41c97c
BOJIHBI
bubmuorexa [JOK
23 Onrika 10 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24
Pa3zaen 3. OCHOBBI CHEITMAJIBHOM TEOPUHU OTHOCHUTEJBHOCTH
31 g:o};?gﬂ CHeHHaTbHON 4 1 bubmuoreka [JOK
' https://m.edsoo.ru/7f41c97c
OTHOCHUTEITbHOCTH
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
41 DJIeMEHThI KBAaHTOBOM 6 bubmuorexa [JOK
' ONTHKHU https://m.edsoo0.ru/7f41c97c
bu6nuoreka [IOK
42 Crpoenne atoma 4 https://m.edsoo0.ru/7f41c97c
bu6nuoreka [IOK
4.3 ATOMHO® 7o > ! https://m.edsoo0.ru/7f41c97c
Wtoro no pazneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
51 DJIEeMEHTBI aCTPOHOMUU v 1 bubnuotexa [JOK
' U acTpoU3UKU https://m.edsoo0.ru/7f41c97c
Hroro no pazueny 7
Pa3nen 6. OGOBIIAIOIIEE IOBTOPEHUE
6.1 O6o0maromee 4 bubnuotexa [JOK
' MTOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
Pe3epBHOE Bpems 3 1 hitps://school-
collection.edu.ru/
OBIIEE KOJIMYECTBO 68 5
YACOB I10 ITPOTPAMME



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

10 KJIACC
Ne Komnuec | Jlara
Tema ypoka
n/n TBO o
4acoB bakrty

1 ®u3uka — Hayka o npupoje. Hayunsie MeTOAbI IO3HAHUS OKPYXKAIOLIETO 1
Mupa

2 Posb 1 MecTo ¢u3nku B GOPMHPOBAHNN COBPEMEHHON HAYYHOH KapTHHBI 1
MHpa, B IPAKTUYECKOHN ACSITEIbHOCTH JIIOJIEH

3 Mexannueckoe 1BukeHue. OTHOCUTEIBHOCTh MEXaHUUECKOTO IBHIKEHUS. 1
Ilepemenienue, CKOPOCTh, YCKOPEHHE

4 PaBHOMEpPHOE IPSAMOJIMHEMHOE IBUKEHHE 1

&) PaBHOYCKOpEHHOE NPSIMOJIMHEMHOE JBUKEHUE 1

6 CBoOoHOE MajieHue. Y CKOpeHHe CBOOOTHOTO NaJICHHS 1

v KpuBonunerinoe npuxenue. [[BHkeHne MaTepuaibHOM TOYKHU 11O 1
OKPY>KHOCTHU

8 [Tpunimn otHocuTenbHOCTH ["anunes. MHepLuuanbHble CUCTEMbBI OTCYETA. 1
IlepBrlii 3akoH HproTOHA

9 Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoii 3akon 1
HproToHa 1711 MaTepUaIbHOW TOUKHU

10 Tpernii 3akoH Hpr0TOHA [1s1 MATEpHAIIBHBIX TOYEK 1

11 3akoH BceMupHoro taroreHus. Cuna tsoxectu. [lepas kocMuueckas 1
CKOPOCTb

12 Cuna ynpyroctu. 3akoH I'yka. Bec tena 1

13 Cuna tpenus. Koadpduuuent tpenus. Cua conpoTHUBICHUS IPU 1
JIBUKEHHUH TeJa B )KUIKOCTU WJIM rase

14 [TocTynaTtensHOE U BpallaTeIbHOE ABMKEHUE aOCOIIOTHO TBEPIOTO Tea. 1
MowmeHT cubl. [lnedo cuibl. Y cinoBus paBHOBECHS TBEPIOTO Tea

15 Hmnynbc MaTepuanbHON TOYKH, CUCTEMBI MATEPHAIIBHBIX TOUEK. 1
Wmnynbce cuiibl. 3aKOH cOXpaHEHHs UMITyJIbca. PeakTuBHOE ABM)KEHUE

16 PaboTa 1 MomHOCTb cuitbl. KuHeTHueckas sHeprusi MaTepuanbHOM TOUKH. 1
Teopema 00 U3MEHEHHH KUHETUYECKOI 3HEpTUn
[TorennnanbHas sHeprus. lloTeHnnanbHas SHEPrus ynpyro

17 nedopMupoBaHHON NpykuHbL. [loTeHIManbHas 3Heprus Teaa BOIu3u 1
MIOBEPXHOCTU 3eMJIU
[ToreHnuanbHbIE U HEMOTEHLUANbHBIE CHIIBL. CBA3b pabOThI

18 HENOTEHUHUAIbHBIX CUJI C U3MEHEHHEM MEXaHUYECKON SHEPTUU CUCTEMBI 1
Tel. 3aKOH COXpaHEHHs] MEXaHUYECKOW DHEPTUU
JlaGopaTtopHast pabota «HcciaenoBanue CBs3M pabOThI CHIIBI C

19 M3MEHEHHNEM MEXaHNYECKOM SHEPIuu Tella Ha IPUMEPE PACTKEHUS 1
PE3UHOBOTO KIyTa»

20 KonrponsHas padora no reme «Kunematuka. Jlnunamuka. 3aKOHBI 1
COXPAHEHHUS B MEXaHHUKE

21 OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHUH. 1
bpoynosckoe nBuxenue. Auddysus

29 XapakTep JBUKEHUS U B3aIiI'M0,[[e?/‘iCTBI/I}I yacTull Beniectsa. Monenu 1
CTPOEHHUSI Ta30B, KHUJIKOCTEH U TBEPABIX TEI

23 Macca monekys. KonmuectBo Beniectsa. IlocrosiHHas ABorajgpo 1

o4 TemnmoBoe paBHOBecue. Temneparypa u e€ uamepenue. [llkana 1
teMiieparyp Llenbcus

25 Wneanphblii raz3 B MKT. OcHoBHOe ypaBHeHne MKT 1

26 AOcoroTHas TeMITepaTypa Kak Mepa cpeHel KHHETHYECKOW YSHEPT U 1




JIBKEHUSI MOJIEKYJ1. YpaBHeHne MenaeneeBa-Knaneiipona

27 3akon Jlanprona. I'a30BEIC 3aKOHBI 1

28 JlaboparopHas pabota «MccienoBanue 3aBUCIMOCTH MEXTY 1
napaMeTpaMH COCTOSIHHS Pa3peKEHHOTO ra3a»

29 M3omporieccrl B H1€aIbHOM Ta3e U MX rpaduiuecKoe NpeICTaBICHNE 1
BHyTpeHHss sHEprusi TepMOIMHAMUYECKOM CUCTEMBI U CIIOCOOBI €&

30 u3MeHeHus. KonuuecTBo TemnoTel U pabota. BHyTpeHHsIst SHEprus 1
0JIHOATOMHOTO HJIeaJIbHOI0 ra3a

31 Buab! rennonepenaun 1

30 VY nenpHas TEMI0EMKOCTh BelecTBa. KoauuecTBo TEImIoTsl npu 1
Temionepenade. AnuadaTHbIi mpoiecc

33 [TepBblii 3aKOH TEPMOJAMHAMUKH U €r0 IPUMEHEHHUE K U30Mpolieccam 1

34 HeobGpatumocts npoiieccoB B npupoje. BTopoit 3akoH TepMOAMHAMUKA 1

35 [Tpunnun nevictus u KI1JI TemmoBoit MamHbl 1

36 [k Kapno u ero KITJ{ 1

37 DKoJoruyeckue npo0aeMbl TEIIIOIHEPTETUKU 1

38 O6o6maromuit ypok «MonekymsipHas ¢usrka. OCHOBBI 1
TEPMOJIMHAMHKID)

39 Kontponbnas pabota no reme «MonekyinspHas Gusnka. OCHOBBI 1
TEPMOJIMHAMHKID)

40 ITapooOpa3oBanue U KoHJeHcanus. Vcrapenue u KumneHue 1

41 AOCOoIIOTHAsI 1 OTHOCUTEJIbHAS BJIAXXHOCTH BO3ayXa. HacklmeHHsii map 1

42 TBépnoe teno. Kpucrammnueckue u amopdHsie Tena. AHU30TPOIHUS 1
cBo¥icTB KpucTaiuioB. JKuakue kpuctaiuibl. CoOBpeMEeHHbIE MaTEPUAIbI

43 [TnaBnenue u KpucTauIM3anus. Y JefbHas TeIUIOTa TUIaBICHHUS. 1
CyOnumarus

44 YpaBHEHHE TEIUIOBOTO OajlaHca 1

45 OnexTpuzanys Ten. JiaeKTpuuecKuit 3apsa. [IBa Bua 3JeKTPUIECKUX 1
3apsiIoB

16 [TpoBOIHUKH, TUDTIEKTPUKHU U MTOJYIPOBOAHUKH. 3aKOH COXPAHEHUS 1
DIIEKTPHUYECKOTO 3apsijia

47 B3aumoperictsue 3aps10B. 3akoH Kyiona. TouedHbIN 3JIEeKTpUUECKUIA 1
3apsiz

48 Hanpsox€aHocTh snexTpudeckoro nosst. [punnun cynepno3unuu 1
ANEKTPUYECKUX NoJeH. JINHNY HanpssKEHHOCTH

49 Pabota cun anekrpocrarndeckoro nons. Ilorenuuan. PazHocts 1
MIOTEHIMAJIOB

50 [TpOBOTHUKY U JUAICKTPUKHU B JEKTPOCTATHUECKOM TOJIE. 1
JyanexTpudeckas IpOHUILIAEMOCTb

51 OnektpoémkocTh. KoHneHncarop 1

59 DIEeKTPOEMKOCTh C(HEepUUYECKOT0 U MIOCKOTO KOHACHCATOPA. DHEPIHsl 1
3apsDKEHHOTO KOHJIGHCaTopa

53 JlaGopatopHas pabota "M3mepenue 31eKTpo€MKOCTH KOHieHcaropa" 1
[TpuHIMT NeCTBUS M IPUMEHEHHE KOHIEHCATOPOB, KOMUPOBAIEHOTO

54 ammapara, CTpyHHOro mpuHTepa. DIeKTPOCTaTHUecKas 3alluTa. 1
3azeMiIeHHE DIIEKTPOIPHUOOPOB

55 DJNEeKTpUYECKU TOK, YCIOBUS €ro cyliecTBOBaHMs. [10CTOSHHBIN TOK. 1
Cuna toka. Hanpspkenue. Conporupienue. 3akoH Oma 1l y4acTKa Henu
[TocnenoBarenbHOE, TapaieIbHOE, CMELIAHHOE COCTUHEHNE

56 poBOTHUKOB. JIaGopaTropHas padoTa «/3ydeHne cMemanHOro 1
COCIMHEHUS PE3UCTOPOBY

o7 PaboTa 1 MOLTHOCTH 3JEKTPHUUECKOro Toka. 3akoH Jxoyis-JIeHma 1




3akon OMa 11 MOJTHOM (3aMKHYTO# ) 3NeKTprudeckoi renu. Koporkoe

58 3ambikanue. JlaboparopHas padora «M3meperne I/1C HCTOUHUKA TOKA U 1
€ro BHYTPEHHETO COMPOTUBIICHHUS

59 DJEeKTPOHHAs POBOJUMOCTD TBEPBIX METAIIIOB. 3aBUCUMOCTb 1
COIMPOTHUBIICHUSI METAIJIOB OT TeMIieparypbl. CBepXIpPOBOIUMOCTh

60 DnexTpuieckuid TOK B BakyyMe. CBOHCTBA 3JIEKTPOHHBIX ITYYKOB 1

61 [TomrynpoBOIHUKH, UX COOCTBEHHAs U IPUMECHAsI TPOBOAUMOCTD. 1
CsoiicTBa p—Nn-niepexoja. [lonynpoBogHKOBbIE TPUOOPHI

62 DNEeKTPUUECKU TOK B paCTBOPAx M pacIjiaBax 3JIEKTPOJIUTOB. 1
DNEKTPOIUTHYECKAs JUCCOLMAIUs. DIEKTPOJIN3.

63 DIIeKTpUUECKHI TOK B Tazax. CaMOCTOATENbHBIN U HECAMOCTOATEIbHbBIN 1
paspsia. Mosaus. [1nazma

64 DekTpudecKkre NpuOOpPbl U yCTPOHCTBA U X MPAKTHIECKOE 1
npuMmeHnenue. [IpaBuna TeXxHuKu 6€30MacHOCTH

65 O0600MAIUN YPOK MO TeME «DIEKTPOTUHAMHUKAY) 1

66 Kontponbhas pabota no teme «nekrpoctatuka. [locTosHHBII 1
IEKTpUYeCKui TOK. TOKM B pa3invyYHbIX cpeax»

67 Pe3epBHBIN ypok o TeMaMm Kypca ¢uszukn 10 knacca 1

68 PeseprHbIit ypok. IToroBast KoHTposibHas paboTa Mo TeMaM Kypca 1
¢busuku 10 knacca

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

Ne Komnuec | Jlara
Tema ypoka
n/n TBO o
4acoB bakrty
[TocTosiHHBIE MATHUTBI M UX B3auMozelcTBUE. MarauTHoe nosne. Bekrop

1 MarHUTHOW MHAYKIMH. JINHUYM MarHUTHOW MHAYKUKKU.BBO1HAs 1
KOHTpOJIbHAS paboTa mo TeMe « OCHOBBI 3JIEKTPOIMHAMUKIDY

5 MaruutHoe noJie MpoBOJHKKA ¢ TOKOM. OnbIT DpcTeaa. Bzaumoneiictue 1
MIPOBOJIHUKOB C TOKOM

3 JlabopaTtopHast pabota «M3yueHne MarHuTHOTO MOJIsl KATYIIKH C TOKOMY 1
[leficTBe MarHUTHOTO IOJISI HA MPOBOAHMK ¢ TokoM. Cuia Amnepa.

4 JlabopaTtopHast pabora «HMccinenoBanue 1elCTBUS TOCTOSHHOTO MarHUTa 1
Ha PaMKyY C TOKOM»

5 JleficTBHE€ MarHUTHOTO TOJISI HA JIBHKYILYIOCS 3apsKEHHYIO YACTHILY. 1
Cwia Jlopenna. Pa6ota cuitel Jlopenia

6 DneKkTpoMarHuTHas UHAYKIUA. [10ToOk BeKTOpa MarHUTHOM MHTYKIIMH. 1
OJ1C unayKimu. 3aKoH 31€KTPOMarHuTHOM MHAYKUuU Papanes

7 JlabopaTtopHast pabota «McciaenoBanue siBICHUS HIEKTPOMArHUTHOMN 1
UHAYKIHN»

8 WuayktuBHOCTh. SIBneHue camonnaykuuu. 31C caMOMHIYKIUH. 1
DHeprus MarHUTHOT'O TOJIsl KATYIIKHU ¢ TOKOM. DJIEKTPOMArHUTHOE TOJIe
TexHu4ecKue yCTpoicTBa U UX MPUMEHEHHE: TTOCTOSTHHBIE MAaTHUTHI,

9 AIEKTPOMArHUTBI, FIEKTPOABUTATENb, YCKOPUTENN JIEMEHTaPHBIX 1
YaCTHUI, THAYKIIMOHHAS TI€Yb

10 O6o6maromuii ypok «MarautHoe 1oje. IeKTPOMAarHUTHAS. HHTYKIIHSD 1

11 KonTponbhas pabota mo Teme «MarHuTHoe 1mosie. DIeKTPOMarHiuTHas 1
WHTYKIHSD
CBoOoiHbIE MeXxaHHUeCKHe Kojebanus. ['apMoHndeckue Konebanus.

12 VYpaBHeHue rapMoHnUeckux konebanuil. [IpeBpaienue snepruu 1
KosneOaHus

13 JlaGopaTtopHast pabota «HcciaenoBanue 3aBUCUMOCTH TTEPUO/Ia MAJTBIX 1
Kosie0aHul rpy3a Ha HUTH OT AJMHBI HUTH U MaccChl Tpy3a»

Koneb6arenbupiii KOHTYp. CBOOOHBIE SJIEKTPOMArHUTHBIE KOJICOaHUs B

14 U7eanbHOM KoJiebaTeIbHOM KOHTYpe. AHANIOTHS MEXy MEXaHUYECKUMHU 1
Y DJICKTPOMATrHUTHBIMHU KOJI€OaHUSIMU

15 ®opmyna ToMcoHa. 3aKOH COXpAaHEHHS SHEPTUU B UACAIBHOM 1
K0JIe0aTeIbHOM KOHTYPE
[IpencraBienue o 3aTyxaroumx KoiaeOaHusx. BelHyKIeHHBIS

16 MexaHuyeckue kKosebanus. Pesonanc. BoiHykaeHHbIE 1
DIIEKTPOMArHUTHBIC KOJIeOaHuUs
ITepemenHbIil Tok. CHHYCOMAANBHBIN IEPEMEHHBIN TOK. MOIIHOCTH

17 MEePEMEHHOTO TOKa. AMIUTUTYTHOE U JICCTBYIOIIEE 3HaUYECHUE CUITBI TOKA 1
Y HaIpsKEHUS

18 TpchcbopMaT(v)p. [IpousBocTBO, NEepeiadya U NoTpedIeHue 1
ANEKTPUUECKON SHEPrUu

19 YCTpoiCTBO M MPAKTHYECKOE NPUMEHEHNE DIIEKTPHIECKOTO 3BOHIK, 1
reHeparopa NepeMeHHOro TOKa, JIMHUMU 3JeKTporepeaay

20 DKOJIOTHYECKUE PUCKHU TP MPOU3BOJICTBE DIEKTPOIHEPTHH. Kynberypa 1
MCIIOJIb30BAHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHON KUZHU

21 MexaHnueckue BOJIHBI, yCI0BuUsA pacnpoctpanenus. [lepuon. CkopocTthb 1
pacnpocTpaHeHus U JUIMHA BoJIHBL. [lonepeyHbie U Mpoa0IbHbIE BOJHBI

22 3Byk. CKOpocTh 3ByKa. [ poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKka 1




DJIEKTPOMAarHuTHBIE BOJIHBI, UX CBOMCTBA U cKOpocTh. [lIkana

23 AJIEKTPOMATrHUTHBIX BOJIH !

o4 [TpuHLMIIBI paAHOCBS3U U TeNEeBUACHUA. Pa3BUTHE CPEICTB CBA3U. 1
Pagunonokanus

25 KoHnTtposbHas pabota «KonebaHust u BOJTHBDY 1

26 IIpssMonMHENHOE pacIIpOCTPAaHEHUE CBETA B OJHOPOAHOU cpene. 1
Todveunslii ICTOYHUK cBeTa. JIyd cBeTa

27 OTtpakeHue cBeTa. 3aKOHbBI OTpaykeHus cBeta. [locTpoenne nzodpaxeHun 1
B IUIOCKOM 3€pKajie

28 [Ipenomnenue ceta. [loaHoe BHyTpeHHee oTpakenue. [Ipeaenbubiit yromu 1
IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

29 JlaGopaTtopHas pabora «3mMmepeHne nmoka3aresis IpPeJOMICHHS CTEKIIa 1

30 JIunssl. [Toctpoenue n3obpakenuil B aunH3ze. PopMyIia TOHKOH JTHH3HI. 1
YBenuueHue JIMH3bI

31 JlaboparopHas pabota «lcciieqoBanue CBONCTB M300paKCHUN B JIMH3AX)» 1

32 Hucnepcus cBeta. Crnoxknblit coctaB 6enoro ceera. L{set. Jlaboparopnas 1
pabora «HabmoneHue aucnepcuu CBeTay

33 WNurtepdepennus ceera. Judpakuus ceera. Judpakimonnas pemeérka 1

34 [ToniepeyHOCTh cBETOBBIX BOJH. [lonsipu3zaius cBeTa 1

35 Orntuueckue mpubophl M YCTPOMCTBA, YCIOBHS UX 0€30M1aCHOTO 1
IPUMEHEHHUS

36 I'pannns PUMEHUMOCTH KJIacCH4YeCKOU MexaHukHu. [locTynarsl 1
CHEIHMAIbHON T€OPUHU OTHOCUTEIBHOCTH

37 OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHU U 1
COKpAIlIEHUE JITHHBI

38 OHeprus U UMIYJIbC PEISATUBUCTCKOMN yacTHIbl. CBA3b Macchl C SHEprUuei 1
Y UMITYJIbCOM. DHEPrus MOKOsI

39 KonTponbhas padota «Ontuka. OCHOBBI CIEIMATILHON TEOpUHN 1
OTHOCHUTEIIBHOCTH»

40 ®oronsl. Popmyina [lnanka. DHeprus U UMIysbC GoToHA 1

41 OtkpsiTue u uccaenoBanue pororddekra. Onwitel A. I'. CroseroBa 1

42 3akoHsbl poTtodddexTa. YpaBHeHue DiiHITeHA 11 hoTodddexTa. 1
«Kpacnas rpanuiay dotodddekxra

43 I[efICTBI/ISI ceera.JlaBnenue cera. OnbiTel [1. H. JIebeneBa. Xumudeckoe 1
JIefiCTBHUE CBETa

44 TexHHuecKkue yCcTpoicTBa U MPAKTUYECKOE PUMEHEHHE: (POTOAIEMEHT, 1
dhoTOIaTYNK, COTHEUHAs OaTapesi, CBETOIUO]

45 Pemenue 3a1a4 no Teme «91€MEHTHI KBAHTOBOM ONTHKU 1

16 Mopnpenb atoma Tomcona. OnbiTer Pe3epdop/ia mo paccessHUIO 0-4acTHIl. 1
[TnanerapHasi(siiepHasi) MOIeTIb aTOMa

47 IToctynatel bopa 1

48 Wznyuenue u norinomieHue GoTOHOB MPH MEPEX0ie aToMa ¢ OJTHOTO 1
YPOBHS DHEPTUH Ha Apyroil. Buasl ciekTpos

49 BosHoBBIE cBoiicTBa yacTull. Bonuel ae bpoiinsa. KopnyckyinsipHo- 1
BOJIHOBOM Jyanin3M. CIIOHTaHHOE M BBIHY>KJIEHHOE U3JTyUYEHUE
OTtkpeiTHe paguoakTuBHOCTH. OnbITH Pezepdopaa o onpeneneHuto

50 COCTaBa paJIn0aKTUBHOTO U3nyueHus. CBoiicTBa anbda-, 6era-, ramma- 1
u3nydeHus. BnusiHue painoakTHBHOCTH Ha JKMBbIE OPTaHU3MBbI

51 OTkpbITHE IPOTOHA U HelTpoHa. V3oTonbl. Anbga-pacna,. 1
DJIEKTPOHHBIN M MMO3UTPOHHBIN OeTa-pacnaj. ['amMmma-usmydenne

52 OHeprus CBA3U HYKJIOHOB B sipe. SepHble peakluu. S epHbIi peakTop. 1

[Tpo6GieMbl, ePCIEeKTUBBL, IKOJIOTHYECKUE aCTIeKThI SAEPHON YSHEPI€TUKH




DneMeHTapHbIe YacTUullbl. OTKPBITHE MTO3UTPOHA. METO 11 HAOI0ICHUSI U

53 pErucTpalmy MEeMEHTapHbIX yacTull. Kpyrislii cton « @yH1aMeHTalIbHbIE 1
B3auMoeiicTBusi. EqMHCTBO (hn3nueckoil KapTUHBI MUPay

54 KoHTponbHaa paboTa no Teme «OCHOBbI KBAHTOBOM GpU3UKM» 1

55 O6mmas actponomus.Bun 38é3aHoro neba. Co3Be3aus, spkue 3BE3bL, 1
IUIAHETHI, UX BUIUMOE BkeHne. ComHeuHas cuctema

56 Couniie. ConHeyHas akTUBHOCTh. Mictounuk sHeprun CosHIa U 3BE311 1
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/bI TTIAaBHOM

57 nocineaoBaTelbHOCTH. BHyTpeHHee cTpoenue 38€31. CoBpeMEeHHbIE 1
IPECTABICHUS O MPOUCXOXKACHUU 1 3BoJoIMH CoHIA U 3BE3]

58 Muneunsiii [1yte — Hama 'anaktuka. Ilonoxenue u nuxenue ComHia B 1
["anaktuke. ["anaktuku. YEpHble ABIPHI B sIpax rajlakKTUK

59 Bcenennas. Pa3z6eranue ranaktuk. Teopust bonbiioro B3peiBa. 1
PennkroBoe uznyuenue. MeTtarajgakTiuka

60 Hepeniennsie npo06aeMbl aCTPOHOMUHU 1

61 KonTponbHas paboTa no Teme «3JeMEeHThl aCTPOHOMUU M aCTPOPU3UKI» 1
O06o6marmuii ypok. Poibs U3k u acTpOHOMHH B 9KOHOMHYECKOH,

62 TEXHOJIOTMYECKOM, COIMATbHON M 3THYECKON chepax IesaTeIbHOCTH 1
YeJoBeKa

63 O6o6ma101u1:1171 YPOK. ljonb ¥ MECTO (PU3HKHU U aCTPOHOMHHU B 1
COBPEMEHHOM HAyYHOH KapTHHE MUPA

64 O6o6maromuit ypok. Poib pusnueckoii Teopun B GOpMHPOBAHUT 1
MPEJICTaBICHU 0 PU3NYECKON KapTUHE MHUpa

65 Ob6o06maromuit ypok. Mecto (pu3n4eckoil KapTHHBI MHpa B o0rmieM psxy 1
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE

66 PesepBHBI ypok. MarHuTHOE 110J1e. DIEKTPOMArHUTHAS. HHTYKIIHS 1

67 PezepsHblil ypok. Ontuka. OCHOBBI ClIEUAIHON TEOPUH 1
OTHOCHUTEJIBHOCTH

68 PesepBHblit ypok. KBanToBas ¢pusnka. DneMeHThl aCTPOHOMUHU U 1
acTpopU3UKHI

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METO/INYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

» ®uswnka, 10 xiracc/ Mskumes ['.5., byxosues b.b., Corckuit H.H. nmox penakuueit
[TapdentbeBoit H.A., Akiimoneproe obmiecTBo «M3aatenbetBo «IIpocBemiennes

» ®usmka, 11 knacc/ Msxummes ['.JI1., Byxosues b.b., Yapyrun B.M. nion penakiueit
[TapdentbeBoit H.A., Akiimoneproe obmiectBo «M3aarenberBo «IIpocBemiennes
“Coopnuk 3anad o ¢usuke», A.IL.PermkeBry, Mocka.uznarenbco OO0 «/Ipodar.

METOAUYECKHUE MATEPHAJIBI U1 YUUTEJIA

» ®uswnka, 10 kiracc/ Msakumes I'.5., byxosues b.b., Corckuit H.H. mox penakuueii
ITapdentbeBoit H.A., AkiimonepHoe obmiectBo «M3aatenbetBo «IIpocBemieruey

» ®usmka, 11 knacc/ Mskummes ['.JI1., Byxosues b.b., Yapyrun B.M. nion penaximuei
[TapdentneBoii H.A., Akunonepnoe o6mectBo «M3narensctBo «lIpocBemenue

“Coopnuk 3anad o ¢usnke», A.Il.PeimkeBry, Mocka.uznarensco OO0 «/Ipodar.
®usuka.10-11 knacc. TemaTrueckue moypoyHsle MIaHUpoBaHue K yueOHuky 1. SI.Msikuiesa,
M., «Bako»,2006 r.,

®wusuka.10-11 knacc. [Toypounsie pazpadotku .ITocoOue ams o6iieo6pa3oBaTeabHBIX
opraHm3aiuii./6a3oBelil u yriayonennsiit yposern/. FO.A.Caropos, M., ITpocBemnienne,2017 r.
Tematuueckue KOHTPOJIbHBIE U CAMOCTOSATENbHBIE paboThl o ¢usuke .10-11 kmacc. M.,
HsznarencTBO «IK3amMen»,2015 r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
[udposrie 0Opa3zoBaTeIbHbBIE PECYPCHI:
*OK-uudposas ObpazoBarenbHas OHIaWH-TIaTGopMa
https://educont.ru
* bubmnoreka [{JOK:
https://m.edsoo.ru/
* ECTCCTBGHHO-Hay‘IHBIe 9KCIICPUMCHTHI - dusuka: KOJ’IJ’IGKHI/IH Poccuiickoro
00111€00pa30BaTEeILHOTO MOpTaIA
http://school-collection.edu.ru/
HNuTepHeT pecypcebl:
cait www.fipi.ru
https://fipi.ru » ege » otkrytyy-bank-zadaniy-ege
cait https://ege.sdamgia.ru/
reshu-ege.ru
https://reshu-ege.ru
reshu-ege-oge.com
https://reshu-ege-oge.com > ege_fizika






