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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUU K pe3ysbTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke ¢ yudéroM enepaibHOH pabodeil mporpaMMbl BOCHUTAHUS U
KOHIENINK TpernofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, pean3yIomux OCHOBHBIE
oOpa3oBaTeIbHbIE TPOrPAMMBI.

ConmepxaHue mporpaMmbl IO (U3MKE HANpaBlI€HO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOydeHHH UX (u3HMKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma mo ¢usuke coorBeTcTBYyeT Tpeboanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTam
oOyueHus, a TaKKe YUYUTHIBAET HEOOXOAMMOCTh pEaM3allui MEKIIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIENM M3Y4YeHUs] (PM3HKM HA YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHMsl, IJIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (PU3HMKHU: JIMYHOCTHBIE,
MeTarnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[TporpamMma no u3mke BKIIOYAET:

e INIAHUPYEMBIE PE3YNbTaThl OCBOEHUS Kypca ()U3MKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI MO rojIaM 00yUYEHUS;

e coziepkaHue yueoHoro npeaMera «dusnka» mo rojgaM o0yueHusl.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPOIbI, BHICTYIMAasl B
KauecTBe y4eOHOIo MpeJIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir W acTpoHomueid. Mcmonb3oBaHHE W aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIYYEHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMHA CBOMCTBAMU M APYTHX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydaromuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS NPHU BHITIOJHEHUH UMU YY€OHBIX UCCIIEAOBaHUM.



B ocHOBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH PAI HUACH, KOTOpPhIE MOXXHO paccMaTpWBaTh KakK MPHHIIUIBI €ro
MIOCTPOCHHUSI.

Hoes yenocmunocmu. B COOTBETCTBUU C HEH KypcC SBISIETCS JIOTHYECKU
3aBEPILIEHHBIM, OH COJICPKUT MaTepuai U3 BCeX pa3lesioB (DU3UKU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (HU3HKU
o0ObeUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBisieTcCs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpeanoiaraeéT HCIOJIb30BAHHUE
T'YMAaHUTAPHOTO TOTCHIMANA (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
CoJlepKaHMs, TOCBAIIEHHBIX OSKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHHA, a TaKXe OOCYXKICHHS
po6JieM palMoOHAIBHOTO MPUPOIOTIONH30BAHUS M SKOJIOTHUECKON 0€30MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBISIOTCS (hu3mveckue Teopur (GopMHUpOBaHUE TMPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUH, POJIU (PyH/IaMEHTAIBHBIX 3aKOHOB U
NPUHITMIIOB B COBPEMEHHBIX  MPEJACTABICHUSAX O TMPUPOJE, TpaHHIAX
MPUMEHUMOCTH TCOPUH, I OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUA W
MPOIIECCOB).

CUCTeMHO-eSITENbHOCTHBIN TIOJIX0/T B Kypce (U3UKU pPean3yeTcs MPEexke
BCEro 3a CYET OpPTraHU3alUU SKCIIEPUMEHTAIBHON AESITENTFHOCTH O0YYaroIIHXCS.
Jns  GazoBoro ypoBHS Kypca (U3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpPOHTABHBIX KPaTKOBPEMEHHBIX OSKCICPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIUHEHBI B OONIUN CHUCOK YUYEHUYECKUX
MpaKkTUYeCKux padoT. BeifeneHne B yka3aHHOM mepedyHe J1abopaTopHBIX padoT,
MPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIIECTBIACTCS yYaCTHHUKAMHU
o0pa3oBaTEIBLHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEH IUIAaHMPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm dsToM  obOecrmieumBaeTcs  OBJIAJICHHUE
OOyYarOIIMMHUCS yYMEHHUSIMUA TPOBOJIUTH KOCBEHHBIC W3MEPEHUS, WCCIEIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEIJIOKEHHBIX TUITOTES.



bonbimoe BHUMaHUWE yOENSETCA PENICHUIO PACYETHBIX W KAUYEeCTBEHHBIX
3agad. [lpu 3TOM 1751 pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 33JaYd C SBHO
3aJaHHON (PU3MUECKON MOJIEIBIO, TTO3BOJISIONINE IPUMEHSITh U3yUYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3NYECKOM MOJEIH A CHUTYallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CedYeHHI0 y4yeOHOro mpoliecca 0a30BbI YpOBEHb Kypca
(bU3UKN HA YPOBHE CPEAHETO OOIIEro 00pa30BaHUs JOJKEH U3ydaThCsl B YCIOBUAX
IpPEeIMETHOrO0 KaOWHeTa (M3HKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kaOuHeTre (QU3UKU JOJIKHO OBITH
HE00X0AUMOe J1IabopaTopHOE OO0OpYIOBAHHME JJIS BBIMOJHEHUS YKa3aHHBIX B
nporpaMmMme Mo (Qu3uKe YUeHHYECKUX MPAKTUIECKUX padOT U JAEMOHCTPALMOHHOE
o0opy1I0BaHUE.

JleMoHCcTpallMOHHOE  00Opy/I0BaHUE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBBIX JIEMOHCTpAIui s
UCCJICMOBAHMUSI  M3y4aeMbIX  SBIGHWA W  MPOIECCOB, OMIUPUYCCKUX U
(byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUICCKUX TPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHE I YYCHHUYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydYalImuxca. TeMaTU4ecKhe KOMILUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPUH.

OCHOBHBIMH TIEJIIMH U3yUeHUS PU3UKHU B 00IIEM 00pa30BaHUU SBIISIIOTCS:

e popMupoBaHuEe HHTEpECa M CTPEMIJICHHS OOYYalOIIMUXCS K HaydHOMY
W3YUYCHUIO TPUPOJBI, Pa3BUTHE WX HHTCIUICKTYaJIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEI;

e Pa3BUTHUE TPEJICTABICHUN O HAYYHOM METOJE MO3HAHUSI M (POpMUpPOBAHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

 hopMHUpOBaHUE HAYIHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3YYCHHUS OCHOB
CTPOEHUS MaTepuH U PyHIaMCHTAJIbHBIX 3aKOHOB (DHU3HKH;

e popMUpOBaHHE YMEHUW OOBSICHATH SIBJICHUS C  HMCIOJIb30BAaHUEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e popMUpOBaHUE TPEACTABICHUA O pONM (PUBUKU [JIT PA3BUTHS JAPYTHUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.



JlocTimkeHne dTUX Telield 00ecTieunBaeTCsl PelIeHreM CIEAYIOMMUX 3a/1a4d B
nporecce u3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro 001ero oopa3oBaHus:

o MPUOOPETEHNE CUCTEMBI 3HAHUN 00 00X (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHsX, BKJIIOYAas MEXaHUKY, MOJIEKYJISIpHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;

e popMHUpOBAaHWE YMEHHUNW TPUMEHAThH TEOPETHUYCCKUE 3HAHUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
MPAKTUYECKUX PEIICHUN B MMOBCETHEBHOMN KU3HU;

¢ OCBOCHHE CIOCOOOB peHIeHUs pPa3ju4HbIX 3aJad C SBHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e IOHUMaHWE (PU3MUECKHX OCHOB W TPHUHITUIIOB JACHCTBUS TEXHUYCCKUX
YCTPOMCTB M TEXHOJOTUYECKUX TMPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

¢ OBJIAJICHUE METOJaMH CaMOCTOSITEIHHOTO ITUIAHUPOBAHUS W TPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3/IaHUE YCJIOBHM [IJISi Pa3BUTHA YMEHUW MPOEKTHO-HUCCIEA0BATEIIbCKOM,
TBOPYECKOM JI€ATEIbHOCTH.

Ha wusyuenue ¢Qusuku (0a30BbI YpOBEHb) Ha YPOBHE CPEIHErO OOIIEro
oOpazoBanus oTBoAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HeJEN0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SABJSETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
NpoOBeNCHMUsI JTa0OPaTOPHBIX PabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEN 00yUaroIUXCs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUA.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHajioroBble W 1U(POBBICE H3MEPUTEIbHBIE MPUOOPHI, KOMIIbIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaibHOW TOUYKH, UX MPOCKIMM Ha OCH CHUCTEMbl KOOPAMHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaIbHOW TOYKU OT BPEMEHHU.

CBoboaHOE nageHre. Y CKOpeHHe CBOOOTHOTO MaCHUS.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETP,
JIB>)KECHUE CHAPSIOB, LIEMIHBIE U PEMEHHBIE MEpeIayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEAEICHNUsS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKHIKOCTH.

N3yuyenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoil 3akoH HeroToHa
JUI. MaTEpUaIIbHOMN TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTepUabHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiibxeHusi, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXEHUs U cuiia TpeHus nokosi. KoadduuueHt tpenus.
Cuna conpOTUBIICHUS MPU IBUKECHUU TEJA B )KUIAKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHUE: TMOIINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAICHUM.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITYJIbCa Tejla. 3aKOH COXPaHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHod  npyxuHbl.  [loTeHuManpHas  SHeprust Tejda  BOJIU3HU
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IMPAKTUYECKOE INPUMEHEHHUE: BOIOMET, KONED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomwl

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapakrep ABUKEHUS WU
B3aUMOJECHCTBUS 4YacTULl BellecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelei. Macca u
pa3mepsl MoJiekyl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HACANBHOTO raza. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvactul rasza. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH /lanbToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BemecTBa. [paduueckoe TpencTaBICHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUH.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UICAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MMapaMeTPaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKITUS, U3JTydeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPOLIECCOB B IPUPOJIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBBIX MamnHax. Kod(p@UIMEeHT MoiIe3HOro
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBUEM CXKATOTO BO3/yXa, HarpeBanue >pupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEeHHEN SHEpruu (TeMIiepaTypsl) Tela Ipu TeIionepeaaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEIS] BHYyTPEHHETO CTOPAHMUSI, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YaelbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOmnronenue HarpeBaHus U MIABJICHUSI KPUCTAIUIMUECKOTO BEIIECTRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOW BIAKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Teln. OJEKTpUYecKHil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXpPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH KynoHa. TodyeuHblil 3IEKTpUYECKUA 3apsi.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TIOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHUMKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTaTHYECKasi 3alllUTa, 3a3eMJICHHE DSJIEKTPONpHUOOpPOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [IoCTOsIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 yyacTKa LEenu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBIKYIIIAasi CUjla U BHYTPEHHEE COINPOTHBIICHHE HCTOYHHMKA TOKa.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MMyUYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATENIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIN U0,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TMO/I, TaTbBAaHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOe COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI NPOBOAMMOCTD INOAA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce oCyIIeCTBISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAay4HbId (akT, runores3a, (u3nyecKas BEIUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
CTOpaHus, mapoBas TypOHHa, OBITOBOM XOJOIMUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC 1110)2(01070) 8¢
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[loctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUWMH. KapThHA JWMHWKA MarHUTHOU
WHIYKINH TO0JI IOCTOSHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHUTHOI'O TOJIS JJIMHHOTO IPSIMOIO NPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaercTBre mpoOBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHHMEe DNEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOU
WHIYKIUU. OJEKTPOJABMXKYIAs CUjla WHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOM
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKIMHU. OJIEKTPOJBIXKYIIAA  CuUja
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MArHUThl, 3JEKTPOMArHUTHI, SJIEKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUILl, MHAYKIIUOHHAS I1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonnyeckue konebanus. [lepuon, wacrora, amrmumryga u (aza KoseOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. YPaBHEHHE TapMOHHYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYEeCKUMHU U
AJIEKTPOMArHUTHBIMHU KoJieOaHusiMu. @Popmyna Tomcona. 3akoH COXpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebaHusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMATrHUTHBIEC KOJICOAHMUS.

[lepemennblii  TOK. CHHYyCOMAAQNbHBI NEPEMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKH TIPU MPOU3BOJICTBE MIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CBOOOHBIE AIIEKTPOMArHUTHbIE KOJIeOaHusI.

OcnuiorpaMMbl (3aBUCUMOCTH CUJIbI TOKA M HAIIPsDKEHUS OT BPEMEHM) NS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTyIIKU
VMHIYKTUBHOCTH U KOHJICHCATOPA.

Mopenb TMHUY 3JIEKTPONEpeIayn.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOIO TOKa B [ENM W3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHblE 60JIHbL

Mexanuueckue BOJIHBIL, yCHOBUsS pacnpocTpaHenus. Ilepuon. CxkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. [lomepedHble W MPOJOJIBHBIE BOJIHBI.
WnTepdepenius u qudpakinus MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuentanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, MPEIOMIICHUE, MOIspU3alus, Audpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CpeJIbl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBanue 1 pacpOCTPaHEHUE MOMEPEUHBIX U MPOJ0IbHBIX BOJH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u qudpakiind MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJIOW H
4acTOTOM KoJjieOaHuH.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueuHblli HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. l[IpenenbHbld yroja MNOJIHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. LBer.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBera. JludpakimoHnHas pemérka. YcCiIoBUe HaOMOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAJE€HUU MOHOXPOMAaTHYECKOrO0 CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIéTKa, TOJISPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Hab6mronenne natepdhepeHIIny CBETA.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



M3mepeHne nokasaTens NpeJOMIIEHHS] CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbpl  MPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku.  [locTtymarsl
CHEUAIbHOW TEOPUM OTHOCUTEIIBHOCTU: HWHBAPUAHTHOCTb MOZYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.
DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl C BHGPFHGﬁ H UMITYJIbCOM pGHHTHBHCTCKOﬁ qaCTHUIBbI. 3H€pI‘I/IH
IIOKOAI.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u SHEPrUM POTOHA C €r0 YACTOTON. DHeprus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Goroadpdexra. Onpitel A. I'. CroneroBa. 3akOHBI
dororddekra. YpaBHenue DiHmITENHHA uis doTtorddekra. «KpacHas rpaHuia»
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor(p(DHEeKT Ha YCTaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHurO 0 -4acTHII.
IImanerapHas Mmopmenbs aroma. lloctynatel bopa. W3nydyenue u moriomeHue
(GOTOHOB TpU MEpexoje aToMa C OJHOTO YPOBHS JHEPrHHM Ha Jpyroil. Bumsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.

BousHOoBBIE cBOViCcTBA yacTull. Bosnsl ne bpoinsa. KopryckynsipHO-BOJIHOBOM
JyaJu3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYECHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HaOnronenue TMHENYaTOrO CreKTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
paaroakTUBHOTO u3inydeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHue paagrioakTUBHOCTH HA KUBbIE OPraHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sifpe. SAnepubie cuibl. Jlegexkt Macchl sapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI IAEPHON YJHEPTETUKMU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTop1 HaOJIOIEHUS ¥ PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULI.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IPAKTUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii skcnepumenm, nabopamopmusvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

DOtanbl pa3BUTHS acTpoHOMUU. [IpuKkiiagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHH.

Buna 3Bénnoro nHeba. Co3Be3nusi, sipkue 3BE3NBI, IUIAHETHI, UX BHIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHepruu CojHIAa W 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IIOCIEIOBATEILHOCTH. 3aBHCHMOCTbL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTUHE MHUPA, pOJib GU3HUUECKON TEOPUU
B (GOpPMHUPOBAHUM TPEACTABICHUN O (PUINYECKON KapTHUHE MHpPA, MECTO
(bU3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3CH C KypCcaMH MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (PakT, TuUmoTe3a, (Pu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJICIb, U3MEPECHHE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPHU3HAKK TOJ00US TPEYTrOJIbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKECHUS B KUBOM MPUPOIE, ONITUYECKUE SIBJIICHUS B KUBOM MPUPOIE, IEUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKASI CTPYKTypa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTpOIIEpenad, TEHEpaTop IEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBU-meub, MpOEKIMOHHBIA amnmnapaT, BOJIOKOHHAs OITHUKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

[Inanupyemble pe3yabTaThl ONUPAIOTCS HAa BEIYILUE LIEJIEBbIE YCTAHOBKH, OTPAXKAIOIIUE
OCHOBHOM BKJIaJ] H3Yy4aeMOW NpOrpaMMbl B Pa3BUTHE JIMYHOCTU YYalUXCS, HX
CIIOCOOHOCTEH ¢ NCTONIb30BaHueM 00opynoBaHus IieHTpa «Touka poctay.

OcBoenne yueOHOro mpeamera «Du3nMKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIECUUTh JTOCTHIKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUS yueOHOro npeamera « Ousukay JOJKHbBI
OTpaxaTh TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PacCIIUPEHUE >KU3HEHHOTO
ONBITA U OIBITA IEITEIBHOCTH B MPOLIECCE PEeaau3alii OCHOBHBIX HAlpaBJICHUHU
BOCIIUTATEJIbHOM AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKM 00YYaIOIIEeTroCcsi KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NI€SITEIIBHOCTh B MHTEpPECaxX TIPa)xIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHUE B3aUMOJECHCTBOBATH C COLMATIBbHBIMA MHCTUTYTaMU B COOTBETCTBHH C
X QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHIKECHUAM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE peEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JNEATENIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;



4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIICHUE K MUY, BKJIIOYAsi 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyiero Gpusndeckon Hayke;

5) TpyA0BOro BOCIIHTAHUSI:

UHTEpPEC K Pa3IMYHBIM cdepaMm npodecCuoHaNbHONU AESTEIBHOCTU, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapakTepa dKOJOTUIECKUX MPOoOIeM;

IUTAHUPOBAHKE U OCYIIECTBIICHUE JICUCTBUI B OKPYXKAIOIIEH cpejie Ha OCHOBE
3HaHUS LeJIed yCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacliipeHne OIbITa JEATEIHHOCTH SKOJOTHYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3NUECKON HAYKU;

OCO3HAaHWE IIEHHOCTH HAy4YHOW JeSTeNbHOCTH, TOTOBHOCTh B IMPOLIECCE
U3ydeHus  (QU3MKH ~ OCYHIECTBJIATH NPOEKTHYID U HCCIEIOBATEIhCKYIO
NeSITEIbHOCTh UHUBUYaJIbHO U B TPYTIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIE JeiicTBHS
ba3oBble JlornyecKkue AeicTBUA:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEMU JCSATCIBLHOCTH, 3aJaBaTh IAPAMETPbl U KPUTECPHUH HX
JIOCTH>KCHUSI;
BBISIBIIATH  3aKOHOMEPHOCTH W MNPOTUBOPEYUS B  pPacCMaTPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;
KOOPAUHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUAX  PEABHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.



ba3oBble ucciaenoBare/bCKue 1eMCTBUA:

BJIAJICTh HAYYHOM TEPMHUHOJOTHEH, KIIIOYEBBIMH MOHATUSIMU M METOJIaMHU
buznueckoil HayKu;

BJIAJICTh HaBBIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN JESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHHS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpHpETalud, MPeoOpa3oBaHUI0 W MNPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3JIaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISATh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pELICHUs, HAaXOAUTh APTyMEHTHl IJIs J0Ka3aTelbCTBa
CBOUX YTBEPKJICHUH, 3a]1aBaTh apaMETPbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBAaTh IMOJYYEHHBIE B XOAE PEUICHUA 3aJlayd pe3yJIbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEILHOCTH, B TOM YKCIIE TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTh 3HaHUA TO0 (HU3MKE B NPAKTUYECKYIO OOJACTh
KU3ZHEIEATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUSI.

Pa6ora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHUs] MH(POpManuu (PU3HUECKOTO COAEpKAHUS W3
MCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEIIbHO OCYILIECTBISATh IOWUCK, aHalu3,
CUCTEMATHU3AIMIO U HHTEpIpETaruio MHPOPMAIMK PA3IUYHBIX BHUIOB U (HOpM
MIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh  CpPEACTBa  HMHQPOPMAIIMOHHBIX U KOMMYHHUKAIMOHHBIX
TEXHOJIOTUWA B PEIICHUU KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3aIMOHHBIX
3aad ¢ CcoOMofeHHEM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHusi, TMPaBOBbIX ©  ITUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJACPNKAHUS B PA3TUYHBIX (opMarax c
y4€TOM Ha3zHAaYeHUsI MHPOPMAIIUU U TIEJICBON ayIUTOPHH, BEIOUpasi ONTUMATIEHYIO
dbopMy TIpeCTaBICHUS I BU3yJIU3AIUH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOLIEHWE Ha Yypokax (U3UKK U BO BHE-YPOUHOHU
NEeSATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyalldd MW  CMST4ath
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX JIEUCTBUH C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJIJIEKTUBA;

OpUHUMATh 1[EeJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacmpenenarTh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXXJaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLICHUBaTh HJEU C TMO3UIHH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYUMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATETUYECKOE IIOBEJCHUE B Pa3IUYHBIX
CUTYaIUsX, POSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe el CTBHSA
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAUIIMH B 0OJACTH
(bu3HKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIE€STEIIbHOCTD,

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTOB LIECIISAM;



BIAJCTh HABBIKAMH  IO3HABATENLHONW  pediekcMr KaKk  OCO3HAHUS
COBEpIIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yIbTaTOB W
OCHOBAHHUII;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO WX
CHUKCHHUIO;

NpUHUMATh MOTHUBBI W apTyMEHTHl JPYrHMX IMpU aHaU3€ pe3yJIbTaToB
NEeSTEeIbHOCTH;

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX IIPH aHAINU3E pe3yIbTaTOB
NEeATETLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B npornecce nocTKEeHMS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydarOIIuXcs
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, TIPE IO Iar aFOIIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aJalTUPOBATHCA K
HYMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIIKCHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peIiaTh KOHPIHKTHI.

INPEAMETHBIE PE3YJIBTATBI
K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHUpa, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOAEH;



YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHaibHas TOYKa, MHEPIIHAIbHAS CHCTeMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUJAKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUUYECKUH 3apsii IPU peleHuH (PU3NUeCcKuX 3ajay;

pacro3HaBath (U3UYECKHUE SABJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE UM  PAaBHOYCKOPEHHOE  MPSMOJUHEUHOE
JIBI)KCHUE, CBOOOJHOE IIaJICHHE TeJ, JBWKCHHE 110 OKPYKHOCTH, HWHEPIHs,
B3auMOJIelicTBUE Tell, TUu(dy3us, OPOYHOBCKOE JIBI)KEHUE, CTPOSHUE >KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, UCIAPEHHUE, KOHACHCAlUS, IUIABJICHUE, KPUCTAILIM3AIUs, KUIICHUE,
BJI&YKHOCTb BO3/lyXa, OBBIIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
COCy/l€, CBS3b MEXKAY MapaMeTpaMud COCTOSIHHMSI Ta3a B H30Ipoleccax,
AJIEKTPU3AIUA TEJ, B3aUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBMXKECHUE, HCTOJNB3Yysl (DU3NYECKUE BEIUYWHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTEHIUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MexaHWYecKas MOIIHOCTh;, IIPH OINHCAHUMU IPABUIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYCHHBIC TEIJIOBbIE CBOWMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YS (U3WYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi YHEPIrusl XaOTUUYECKOTO JBWKEHUS MOJIEKYJ, CPEIHEKBaApaTHIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MpPU ONHCAHUU
MPaBWJIBHO TPaKTOBaTh (U3WYCCKUN CMBICH HCIOJB3YEMbIX BCIMYHMH, WX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIC AICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3UYECKUE BEIUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIIUAN, Pa3HOCTh MOTEHIIMAJIOB;
IpU ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIB3yEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMHU BEJIMUYNHAMU;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONB3Yys (U3MUECKHE
3aKOHBI M TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXPAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
MPUHIUIT CYNEPHO3UIMUA CHUJI, TMPUHIUIT PABHONPABUS HHEPIMATIBHBIX CHUCTEM



OTCUY€Ta, MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHs BEILECTBA, a30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW 3HEPIHH TEILUIOBOTO JBMXEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pasinyarh CIOBECHYIO
GOpMyIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUSA (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO HCIOJIb30BaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO OOOpYyIOBaHUS, MPOBOJIUTH OIBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIE M3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh  3aBUCHUMOCTA  MEXIYy  (U3MUECKUMHU  BEITUYMHAMHU  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKCUpOBaTh pe3yNbTaThl MOJTYYEHHOM 3aBUCUMOCTH (DU3UUYECKUX BEJIMYMH B
BU/JIEe TaOJIUILI U TPpapUKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpU MPOBEAECHUHM UCCIEIOBAaHUM B
pamMkKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeOBATEIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIIOJNIB3Ysl (PU3UUECKUE 3aKOHBI M TIPUHIIMITBGI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3UUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAcUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

peunaTh KaueCTBEHHbIE 3a1a4i: BICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpPOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BaTh  MpPU  PEIIEHHH  y4yeOHBIX  3aJa4  COBPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUSI, HHTEPHPETALUN
U TIPEICTABJICHUS YIECOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTydaeMyi0 HH()OPMAITHIO;



MIPUBONUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IPOIECCOB OKPYKAIOIIEr0 MUpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PELICHUE paCCMAaTPUBAEMOM TPOOIEMBI.

K koniy o0yuenuss B 11 kJjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApPTHUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKH M
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEeH:
TOYEYHBIN 3JIEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, A/ICPHAS
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sipa MpH pElIeHUH (PU3NYECKUX
3a1ay;

pacrno3HaBaTh (puU3MUECKHUe SBICHUS (TPOIECChI) U OOBIICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHKH: DIIEKTPUUYECKAsS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCICTBUE
MarHuToOB, JJICKTPOMAarHUTHas WHAYKIWS, JACHCTBUE MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHus, audpakuus W TONApU3alUs CBETa, JUCIEPCUs CBETa,
dbotoanekTpudeckuit 3pdext (poToaddekT), cCBETOBOE JaBICHUE, BOSHUKHOBEHUE
JUHEWYAaTOr0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAas W HCKYCCTBEHHAas

PaIMOAKTUBHOCT;
OMUCHIBATh M3YUYEHHbIC CBOMCTBA BEHIECTBA (IIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTH  pPAa3IUYHBIX  Cpeda) |

AJICKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOB3Ys (PU3MUYECKHUE BEIUYUHBI:
DIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, AJIEKTPOBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO Mojisi, cwia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTyIIKH, SHEPTUsl JJICKTPUYECKOr0 W MArHUTHOIO MOJIEW, MEPUOJ W 4YacTOoTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M Cujla TOKa B MpOIEcce



TapMOHMYECKUX JJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pAacCTOSIHHE U
ONTUYECKasi Cuja JHMH3BI, NMPU OMHCAHUM MPABUIBLHO TPAKTOBATH (PU3UUECKHUIA
CMBIC]I HCIIOJIb3YEMBIX BEJIIMYMH, HMX OOO3HAUYEHHs M €JAMHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYNHAMU;

ONHCHIBATh HW3YYEHHBIE KBAHTOBBIE SBICHUS M MPOIECCHl, HCIOJIb3Ys
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHHS W EIUHMUIIbI, YKa3bIBaTh (POPMYIIbI,
CBA3BIBAIOLIME JIAHHYI0 (PU3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMU,
BBIYHCIIATh 3HAUCHHE (PU3NYECKON BETUUNHBL

aHaJIM3UPOBaTh (PU3NUECKHUE MPOLIECCHl U SIBICHMSI, UCHOJB3YS (U3UUYECKUE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI IOCJIEA0BATEIBHOIO U I1APAJLIEIBHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH NPSIMOJMHEHHOTO PacHpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHMS DHEPrUH, 3aKOH COXPAaHEHHsI HMMILYJIbCA, 3aKOH COXPAHCHMSI
IIEKTPUYECKOTO 3apsA]ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YMCIIA, MOCTyJaThl bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHUWE W YCIOBHUS (TpaHULBI, OO0JACTH)
IPUMEHUMOCTH;

OINPENENSTh HAIIPaBJICHUE BEKTOPA MHAYKIMU MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, cuiibl AMmnepa u cuisl Jlopenua;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl 10 HCCIEAOBAHUIO (PU3WYECKUX SBICHUN H
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUM: IPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BHIBOJIHI,

OCYILIECTBIISATh MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BETUYHH, TIPU
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUs U HCIOJIb30BaTh HW3BECTHHIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIHOJb30BaHUEM
OpsIMBIX  M3MEPEHM: TNpU STOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpauKoB, AeNaTh BBIBOBI IO Pe3yJIbTaTaM HCCIEIOBAHNUS;



co0oaTh mpaBuia 0€30MacHOTO Tpy/Ja MPH MPOBEICHUH HCCIIEOBAHUNA B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOM
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (hPHU3UUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUYMHBI U (HOPMYIIHI,
HEeoOXoauMble Jisi €€ pelleHUs, TPOBOAUTh PacUYEThl M OICHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYMHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LETIOYKY PACCYKICHHM C ONOpPOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyecKue sBICHUS,

UCIONB30BaTh  MpPU  pPELIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U NIPEICTABJICHUS YUYEOHOW W Hay4YHO-TIONMYJIIPHON MH(GOPMALIMH, MOTYYEHHON U3
pPa3UYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOIyYaeMyr0 HH(OPMALIHIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAalIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOIO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

MPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsi COXPAHEHHSI 3I0POBbsSl M COOJIIOJIEHUS HOPM SKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyHHe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLUOHAIBHO pACHpPElesITh OOS3aHHOCTU U
IJJAHUPOBATH JIESATEILHOCTh B HECTAHAAPTHBIX CUTYAIllUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3jiesioB U TeM
Ne n/m

MPOrpamMMbl Bcero

Paznesn 1. DU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2

Htoro no pazneny 2

Pa3zgen 2. MEXAHUKA

2.1 Kunemaruka 5
2.2 Junamuka 7
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6

Hroro no paszneny 18

Paszpen 3. MOJIEKYJISAIPHASA ®PU3UKA U TEPMOANHAMUKA

OCHOBBI MOHCKyJ’IﬂpHO-KHHCTH‘ICCKOﬁ

3.1 9
TEOpUHU

3.2 OCHOBBI TEPMOJUHAMUKHI 10

33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5

da3oBbIe Mepexoabl

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazaeny

Paznen 4. JIEKTPOJANHAMUKA
4.1 DIIeKTpOCTaTHUKA

[TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B
pa3IMYHBIX Cpeaax

4.2

Hroro no pazgeny
Pe3epBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

24

10

12

22

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

Paznen 1. JIEKTPOJAUHAMUKA
MarunuTtHoe nojyie. DJIeKTpOMarHuTHas
WHIYKIIHS

11

Hroro no pasaceiny

Paznen 2. KOJIEBAHUSA 1 BOJIHbBI

MexaHuuecKkue u QJICKTPOMArHuTHLIC

2.1
Koie0anus
99 MexaHHUEeCKUE U DIICKTPOMAarHUTHBIC
' BOJIHBI
2.3 Ontuka

Uroro no pazgeny

KoanuecTBo 4acoB

Bcero

padoTshI padoThI
11 1 3
11
9 1 1
5 1 0
10 0 3
24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CIEIIMAIBHON TEOPUHU

OTHOCUTECJIBbHOCTHU
Hroro no pazneny

Pa3zgen 4. KBAHTOBAS ®PU3UKA
4.1 DeMEHTHI KBAHTOBOM OMNTHUKHU

4.2 Crtpoenue aToma

4 0 0
4

6 1 0
4 0 0

Konrpoabubie IIpakTuueckue

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmorekxa [IOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DNEeMEeHTBI aCTPOHOMUU U acTPOPU3UKU
Hroro no pasneny
Pa3nea 6. OBOBIIAIOHIEE TIOBTOPEHUE
6.1 O06o0maroiee MOBTOPEHUE
Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

15

7

68

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c



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










YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

1. ®usuka, 10 knacc/ Makumes ['.5., byxosues b.b., Corckuit H.H. ox
penakuueit [lapdentreBoit H.A., AkuinonepHoe odiiectBo «M31aTenbCcTBO
«IIpocBemieHue»

2. ®usuka. 3amagank. 10-11 ki1.: mocobue s obmeoOpa3oBat. yupekaeHuit /

A.IL. PeimkeBuy. — M.: IIpoda, 2015.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. ®uzuka. Pabouune nporpammsl. [IpeameTHas TMHUS y4EOHUKOB CEPUU
"Knaccuueckuii kype". 10—11 kmaccei: yue6. mocodue ist 061eoopa3onar.
opraHu3auuii: 6a30Bbli U yriyo:a. yposau / A.B. Hlatanuna. — M.:
[Ipocsemenne, 2018.

2. ®usuka. "KoHCTpyKTOp" CaMOCTOSITENBHBIX M KOHTPOJIBHBIX padoT. 10-11
KJIaCChI: MOocoOue /I yuuTenen oomieoOpazopart. yupexaenuii / C.M.
AnnpromeukuH, A.C. Cinyxaesckuid. — M.: [Ipocsemenune, 2010.

3. ®usuka. [loypounsie pa3padotku. 10 kimacc: mocodue st 0011e00pa3zoBar.
opranuzanuii / FO.A. CaypoB. — M.: IIpocsenienue, 2015.

4. ®usuka. [loypounsie pazpadbotku. 10 kimacc: mocodbue s o01eoOpazoBar.
opraHuzanuii: 6a30Belil 1 yriyos. ypoBau / FO.A. CaypoB. — M.: [IpocBemienue,

2017.
Jluteparypa:



5. ®enepanbhblii 3aK0H 0T 29.12.2012 Ne 273-03 "O6 ob6pazoBanuu B
Poccuiickoit @enepanuun'.
6. ®I'OC COO (YT1BepxkaeH npukazoM MuHucTepcTBa 00pa30BaHUs U HAYKU

Poccuiickoit @eaepaunu ot 17 mas 2012 r. Ne 413).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://www.vascak.cz/physicsanimations.php?l=ru

http://1001soft.com/all-soft/349 0.html

http://class-fizika.ru/

https://resh.edu.ru/for-pupil

https://lecta.ru/ucheniku

https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika type-

onlayn-uroki/

https://school.infourok.ru/

https://100urokov.ru/o-kompanii

https://rutube.ru/tags/video/6128/

https://2.shkolkovo.online/free/physics

https://www.yaklass.ru/

https://physics.ru/courses/op25part2/content/chapterH/section3/paragraph2/subpar

agraphl.html
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