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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3ybTaTaM
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHUsl, INIAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHOTo mpenMera « Pu3nkay 1o rojgaM o0ydeHwusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKU — cHCTEMOOOpa3yIoni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe HSHEPreTuKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI TIPU BBITMIOJIHEHUU UMH Y4€OHBIX UCCIICIOBAHUA.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COACPKHUT MaTepual U3 BCEX pasenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUU C HEW MaTepuan Kypca (QU3HKH
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoess npuxnaomoii  nanpasnennocmu. Kypc usuku mpeanonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO TPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHusl SABIAIOTCS (PU3MUECKUE TeopuH ((POpMHpPOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIaDOPAaTOPHBIX padoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeIBLHOTO TIPOIlecca HWCXOMd U3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENAETCS PEHICHUIO PACUYETHBIX M KauyeCTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3naenoB. [l KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENUd Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu OI'OC COO k MarepuaibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKu AOMKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
NPUHITUIIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBAET IMOCTAaHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 000pynOBaHHE IS YUYCHUUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, & TaKKE KOMIBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHHsS OOYJaroImMXCSi K HAYIHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMHpoBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTara H3YYCHHs
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUUKHU AJI1 Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMHUKY, KBAaHTOBYIO (HU3UKYy W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIIOCOOOB peELIECHUS pPa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3fanue GU3NUeCKo MOJICNIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeleN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXCsl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (pU3MYECKUX SBJICHUW M mpoueccoB. HaydHble rUmoressl.
dusnuecKkue 3aKOHbI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepeMelIeHUs
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamenus. LleHTpocTpemMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienne CKopoCcTy Ipu ABUKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MIOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Bunsl Tpenus (moxosi, CKonapxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

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

TexHn4eckrue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOALINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUM.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbca Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nedbopmupoBaHHor  npyxkuHbl.  [loTeHlManpHass SHeprusi Tejla  BOJIU3H
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnueckue yCTpOWCTBA U IMPAKTUUECKOE INMPUMEHEHHUE: BOIOMET, KOMED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTULl BellecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojeleil. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACATbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3ompoliecchl B UealbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHMS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

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

HccnenoBanre 3aBUCMMOCTH MEXAY IMapaMeTpaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoanHamuku. HeoOpaTuMoCTh poLiecCcoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacellieHHbI map. YaenbHas TerioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIs. Y IeJbHasl TerioTa miasjieHus. Cyoaumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npu NoHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzauus Tel. OJEKTpUYeCcKUuil 3apsn. JlBa BHIa 3IEKTPUUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnosie. Hampsxk€HHOCTh 3ieKTpuuyeckoro mnois. IIpuHuun



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jwvsnexktprudyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
ANEKTPOMETpP, DIEKTpOCTaTHUeCKas 3allluTa, 3a3eMJICHHE SJIEKTPONpHUOOpPOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATHYECKAA 3aIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE COMPOTHUBJICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

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

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

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



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monunus. [1nazma.

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

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe DIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

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

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

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

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOTO
NO3HAHMS: SIBJICHUE, HAay4YHbIH (pakT, rumores3a, (uanyeckas BEIUMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

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

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOW XOJOJAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHuTHOM MHAYKUMH. KapThHAa JUMHWKA MarHUTHOU
WHYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJHMUKA, KaTylIKHA ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABHXKYILAs CUjla WHAYKIMU. 3aKOH JJIEKTPOMArHUTHOU
nHaykuuu Papanes.

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

ITpasuno Jlenua.

NHAyKTUBHOCTE.  SIBIEGHHE CaMOMHIYKUUHU. OJIEKTPOABMXKYINAsS CHJA
CaMOWHIYKLIMH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€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 MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMUA.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpykvHHBIN MasTHUK. MaTremMaTu4eCKUil MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojeOaHusXx. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanus. PezoHanc. BeIiHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennblii TOK. CHHYCOMIAIBHBIM TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

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



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHc mnpu MOCIENOBATENbHOM COEIMHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

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

HccnenoBaHue IMEPEMEHHOIO TOKa B ILENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE  BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAKOIIEH Cpebl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHMKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBsi3W TPOMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIMTYJIO0N W
4acTOTOU KoJeOaHuH.



HccnenoBanrie  CBOMCTB ~ BJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

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

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{Ber.

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€ JIMH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YCJIOBUE HaOII0ICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu ceera.

[TomydyeHnne cnekTpa ¢ MOMOIIBIO MPU3MBL.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



W3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW 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 € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKON YaCTHULIBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

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

OtkpeiTre u uccnenoBanue orordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue OuHmTeitHa 11 porodddexra. «Kpacnas rpanuiia»
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

®o1or(d(DHeKT Ha YCTaHOBKE C LIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiThl Pesepdopna mo paccesHUiO 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsipHO-BOIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue imHeHyaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIHNE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paaroakTUBHOTO u3nydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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 sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AIEPHOM DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI IAEPHON YJHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHs acTpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3AbI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJisl 3BE3] TJIABHOM MOCJENOBaTEIbHOCTH. 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 ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pa3zberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM 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

Ponp ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3UUECKON TEOPHUH
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIeTCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIleHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUYECKHE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEma Tel.

buonoeusa: snextpuueckue SBICHUS B KUBOM Mpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPATbHBINA
aHaJu3.



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

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHEHTAll{, TO3WTHBHBIX BHYTPEHHUX  YOCKICHHWHA, COOTBETCTBYIOIIHMX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KH3HEHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3allii OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULIMH 00YUaIOIIErocs KaK akTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENHFHOCTh B HMHTEPECax TPa)IaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

yMEHUE B3aMMOJICHCTBOBATH C COIMATbHBIMU HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOMN TPaXKIaHCKOHU UJICHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAs ICTETUKY HAYYHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa 3KOJOTMYECKHUX Ipodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAJIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IEJNH JEATCIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYMSI B  PaccMaTpUBAEMbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKue 1eHCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (PU3HUECKOrO COJEp)KaHWs, MPUMEHEHHUIO Pa3IMYHbIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallU3UpOBATH 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs MHGPOpMaAIUU (PU3NYECKOTO COACPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHUKAIlMOHHBIX
TEXHOJIOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpXKaHUS B pa3IMYHbIX (opMarax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEeIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJbI COBMECTHBIX ICHCTBHI C y4€ToM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh IEUCTBUA II0 €€ IOCTWIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacupenensaTh poiad ¢ YYETOM MHEHHM Y4YaCTHHKOB, OOCYXKIAThb pe3YyJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHUKA KOMAaHIBI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaraTtb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO DSPYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pedJeKkcud Kak  OCO3HaHMS
COBEpIIAEMBbIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUIM;



WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIllu, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIICHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHallM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporecce AOCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEpUIEHCTBYETCS HIMOIIMOHAILHBIH UHTEJIEKT, MpeAnoararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHATIFHOE
COCTOSIHWE, BUJICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOITMOHAIEHBIM U3MEHEHHSAM U TIPOSBIIATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CITIOCOOHOCTh MOHUMATh IMOIIMOHATEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIONIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

INPEJMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJiacce npeaMeTHbIE pPe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpUMEpax poiab M MeCTO (Pu3nKu B (HOPMUPOBAHUH
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIbHOCTH JIFOJIEH;

YYUTBIBATh TPAHMIIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIN CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3aj1ad;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JIBI)KCHUE, CBOOOJHOE IIaJICHUE TeJ, JBM)KCHHE 110 OKPY>KHOCTH, HWHEPIHs,
B3auMOJIelicTBUE Tell, TUuddy3us, OPOYHOBCKOE JIBI)KEHUE, CTPOEHUE >KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHUE, UCIApEHUE, KOHACHCAIIWs, IUIABJICHUE, KPUCTAIUIM3AlUs, KUIICHHE,
BJI&YKHOCTH BO3/lyXa, IOBBIIIICHUE JIaBJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPHITOM
CoCyJlie, CBSI3b MEXKAY IapaMeTpaMH COCTOSIHHMS Ta3a B HM30IpoIeccax,
AJIEKTPU3AIUA TEJ, B3AaUMOJICUCTBUE 3aPsJIOB;

OMHUCHIBATh MEXAHUYECKOE JIBM)KEHUE, HCTOJNB3Yysl (PU3NYECKUE BEIUYHUHBI:
KOOpAMHATa, MyTh, MEpPEMElIEHHEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
MMIYJIbC TeJla, KWHETUYECKas dHEPrusi, MOTCHIUAIbHAS DHEPTUs, MEXaHUUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM IPABUIBLHO TPAKTOBAThH
(bU3NYECKUIT CMBICT MCIOJIB3YEMbIX BEIUYMH, MX OOO3HAUYCHUS W EIUHHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYEHHBIC TEIJIOBbIE CBOWMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi PHEPrys XaOTUYECKOTO JBMXKCHUSI MOJICKYJ, CpeHEKBaIpaTUYHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTra rasa,
KO3(phUIIMEHT TOJIe3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH ONMHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3WYCCKUN CMBICIT HCIOJB3yeMbIX BEIMYHMH, WX
0003HaYCHUST W CIUHMIBI, HAXOIUTh (OPMYJbI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUSI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUCCKUI 3apsi,
AJEKTPUYECKOE T0JIe, HAMPSKEHHOCTD IM0JIs, MOTEHIIMAN, Pa3HOCTh MOTECHIMAJIOB;
NPy OINMUCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHAM3UPOBATh (PU3UUYECKHUE TMPOIECChl U SIBIICHUS, UCIOJB3Ys (PU3UUECKHE
3aKOHBI W TIPUHIIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
NPUHIUAN CYNEPHO3UIIUA CHJI, TPUHIIMIT PABHOIMPABUS HHEPIHATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOUN TeMmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANIEKTpUYECKOro 3apsifa, 3akoH KynoHa, mpu 3TOM pasiuyaTh CJIOBECHYIO



(bOopMyIUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbL,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (DU3WYSCKUX SBJICHUA U
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYIICCTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIA CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEUIHOCTEN N3MEPEHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE Ta0nHIl ¥ TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJII0/IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIbCKON U TPOCKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIOJIBb3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaIM3a YCJIOBUS 3a/1au
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUECKH HEMTPOTUBOPEUUBYIO
LENOYKY PAacCyKICHUU C OMOpOH Ha H3YUYCHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH U
dbuzndeckue SBICHUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJady  COBpPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTHH JUISA IOWCKa, CTPYKTYPHPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTABJICHUS YIECOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIINH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKu, OOBACHEHHE MPOIECCOB OKPYXKAIOIIETO MHUpPa, B pPa3BUTHE
TEXHUKHU U TEXHOJOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpyNNE C BBHITOJHEHUEM pPA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH JACATECIHHOCTh B HECTAHAAPTHBIX CUTYAIMIX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K xoniy obydenuss B 11 kJjacce mpeaMeTHbIE Pe3yslbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €AUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUHBIN 3JIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SCpHAs
MOJIEIb aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO sijpa MpU PEHIeHUU (HU3UIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aMMOJICHCTBHUE
MarHuToOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBME MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPacHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPETOMIICHUE,
uHTepdepeHus, audpakuus U TOJSpU3alMs CBETa, JHCIEpCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

OMMUCHIBATh M3YYEHHbIE CBOWCTBA BEHIECTBA (PJIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTb  Pa3JIMYHBIX  Cpel) U
AJICKTPOMArHUTHBIE SBJICHUSI (MPOIECCHI), HCMOB3Ysl (PU3MUYECKHUE BEIUYMHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IJICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOTO mojisi, cwia Ammepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEepHoJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX OJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTHYECKas CWJa JIMH3bI, MPU ONMHUCAHWHA TPABUIBLHO TPAKTOBATH (PU3UUECKHM
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS W EIUHUIIBI, YKa3blBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3MYecKue BEIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ TIOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIUHMIIbI, YKa3blBaTh (HOPMYJIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJliIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoynsa—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHYKIINH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMIYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENATh HAIIPABICHHE BEKTOPA MHAYKIIMH MAarHUTHOTO MOJII TPOBOIHHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

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

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX W3MEPEHUW: MpPHU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISTh MPSIMbIC U KOCBEHHBIC U3MEPECHHS (PU3NUYECKUX BEIUYHH, MIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJIb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIENOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DHUKCHPOBATH
pE3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TAOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
NEATETLHOCTH C HMCTIOJIB30BAaHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyIOBAHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu



BBIOMpaTh (PU3UUICCKYIO MOJCIb, BBIICIATh (DHU3UUECKHE BEIUYHHBI M (POPMYJIBI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUEThl M OLCHUBATH PEATBHOCTH
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IIETIOYKY PacCy)KICHUI C ONMOpOW Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  IMPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U MPEJICTaBJICHUS YICOHOW U HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOW U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUICCKU aHAJTM3UPOBATH MMOTyIaeMyI0 HH()OPMAIIUIO;

OOBSCHATh TPHUHIMIIBI JICHCTBUS MAaIlMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OC30MACHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIICCCOB OKPYKAIOIIEIO0 MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
U oOecrieueHusT 6€301TacHOCTH TP OOpaICHHH ¢ MTPUOOpaMU M TEXHUYCSCKHUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyIIE C BBHINOJHCHHEM pPa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PANUOHAIBHO paCHpeleisaTh OOS3aHHOCTH U
TUTAHUPOBATh JICATEIHLHOCTh B HECTAHJIAPTHBIX CHTYAIWsX, aJcKBaTHO OIICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM ungppoBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
11 ®u3uKa 1 METOJbl HAYYHOT'O TTIO3HAHUS 2 LHOP u pecypcol o
¢dusuke http://class-
fizik.ru/
Wroro no pazueny 2
Pasznea 2. MEXAHUKA
bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.1 Kunemaruka 5 LIOP u pecypcol o
¢u3zuke http://class-
fizik.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.2 Hunamuka 7 LIOP u pecypcol o
¢uzuke http://class-
fizik.ru/
bu6mmorexa [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72

ILHOP u pecypcol o



https://m.edsoo.ru/7f41bf72
http://class-fizik.ru/
http://class-fizik.ru/
https://m.edsoo.ru/7f41bf72
http://class-fizik.ru/
http://class-fizik.ru/
https://m.edsoo.ru/7f41bf72
http://class-fizik.ru/
http://class-fizik.ru/
https://m.edsoo.ru/7f41bf72

¢dusuke http://class-

fizik.ru/
Wroro no pazueny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
bu6mmoreka [IOK
OCHOBBI MOJICKYJIIPHO-KUHETUYCCKOM https.//m.eds00.0u/7TA1bT 72
3.1 oD YP 9 LOP u pecypcol o
P dusuke http://class-
fizik.ru/
bubmuorexa [JOK
https://m.edsoo0.ru/7f41bf72
3.2 OCHOBBI TEPMOJUHAMUKHI 10 LHOP u pecypcol o
¢busuke http://class-
fizik.ru/
bu6mmoreka [JOK
AFDErATHEIE COCTOAMIS BelIeCTEa https://m.edsoo.ru/7f41bf72
3.3 P - ' 5 LIOP u pecypcsl 110
®dazoBbIE IEPEXOBI
¢u3zuke http://class-
fizik.ru/
Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72
4.1 DIIeKTpOCTaTUKA 10 LIOP u pecypcol o
¢uzuke http://class-
fizik.ru/
4 ITocTostHHBIN 2neKTpUYeCKn TOK. TOKHM B 12 bubnnorexa [JOK

Pa3IMYHbIX Cpeaax

https://m.edsoo.ru/7f41bf72
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LIOP u pecypcel 1o

¢dusuke http://class-
fizik.ru/

Wroro no pazueny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



http://class-fizik.ru/
http://class-fizik.ru/

11 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Konrpoabnsie IIpakTHyeckue

n/n NPOrpamMmbl Bcero o0pa3oBaTesbHbIe pecypchl

padoThbI padoThbI

Paznen 1. JIEKTPOANHAMUKA
bub6nmoreka [IOK
https://m.edso00.ru/7f41c97c LIOP u

11 MarunuTHO€ moJe. 11 1 3 pecypcsl o ¢usuke http://class-

' DneKTpoOMarHuTHast MHAYKIIUS fizik.ru/ BuptyanbHsbie
nabopaTopHbIE pabOTHI 10 PU3HKE
https://efizika.ru/course/view.php?id=44

Hroro no pazneny 11

Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoteka IIOK

51 MexaHu4ecKkue U 3J1€KTPOMAarHUTHBIE 9 1 https://m.edsoo.ru/7f41c97¢ IIOP u

' Kosie0aHus pecypcsl 1o pusuke http://class-
fizik.ru/
bu6nmorexa LIOK

59 MexaHU4eCKHUE U JIEKTPOMArHuTHbIE 5 1 https://m.edsoo.ru/7f41c97c LIOP u

' BOJIHBI pecypcsl 1o ¢usuke http://class-
fizik.ru/
bubnunorexa LIOK
https://m.edsoo.ru/7f41c97¢ I1OP u

53 Ontika 10 3 pecypcs 110 dusuke http://class-

fizik.ru/ BuptyansHsie
nabopaTopHbIE pabOTHI TT0 PU3HKE
https://efizika.ru/course/view.php?id=44
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Hroro no pazgeny 24
Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
bubnunorexa LIOK
31 OcCHOBBI crielIUaIbHON TEOPUH 4 1 https://m.edsoo.ru/7f41c97c LIOP u
' OTHOCHUTEIIbHOCTH pecypcsl o pusuke http://class-
fizik.ru/
Htoro no paznemny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubmuoreka [IOK
N https://m.edsoo.ru/7f41c97c 1IOP u
4.1 DJIEeMEHTHI KBAHTOBOM ONTHUKHU 6
pecypcbl o (usuke http://class-
fizik.ru/
bubnunoreka LIOK
49 Crpoennie atoma 4 https://m.edso0.ru/7f41c97c 1IOP n
pecypcesnl o pusuke http://class-
fizik.ru/
bu6nmorexa LIOK
43 ATOMHOE 31p0 5 https://m.edso0.ru/7f41c97c IIOP u
pecypcbl o ¢usuke http://class-
fizik.ru/
Hroro no pazneny 15
Pa3znen 5. 3JIEMEHTbBI ACTPOHOMUHU U ACTPO®PU3UKU
bubnunorexa LIOK
S IeMEHTh ACTDOHOMUH I https://m.edsoo.ru/7f41c97c
5.1 P 7 1 Kopnopanus «Poccuiickuit
acTpo(U3UKH
yU4eOHUK»
https://rosuchebnik.ru/metodicheskaja-
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https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-astronomiya/

pomosch/materialy/predmet-
astronomiya/

Wroro no pazueny 7

Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

bubnunorexa LIOK
https://m.edso0.ru/7f41c97¢ IIOP u

6.1 O6o06maromniee MOBTOPEHUE 4
pecypcsl o pusuke http://class-
fizik.ru/fizw.html
Hroro no pazneny 4
PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68 4 7
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBo yacoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
®du3uka — Hayka o IpUPOE.
1 Hayunsie MeT(}),K Bl nofHell)HI/Iﬂ 1 bubmorexa [IOK
v a https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIlero MUpa
Poins 1 MecTo du3uku B
(dbopmupoBaHUU
5 COBPEMEHHOUN HAyYHOU 1 bubmmoreka [JOK
KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIEATETbHOCTH
Mroaen
MexaHndecKkoe JBMKEHIE.
OTHOCHUTEIBLHOCTD
3 MEXAHUYECKOTO IBHKEHUS 1 bubmorexa HOK
' https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpoCTb,
YCKOpEHHE
4 PaBHOMEpHOE 1 bubmuoteka [IOK
NPAMOJIMHENHOE ABUKECHHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE 1 bubmuorexa [IOK
MPAMOJIMHENHOE JIBUKECHUE https://m.edsoo.ru/ff0c372e
CB0OOIHOE TaeHHE.
6 Yckopenue cBoOOHOTO 1 bubmorexa [TOK
P A https://m.edsoo.ru/ff0c39cc
najicHust
7 KpuBonuueiinoe nBuxeHHe. 1 bu6muoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

JIBr>keHMEe MaTepuaIbHOMN
TOYKH 10 OKPYKHOCTH

https://m.edsoo.ru/ffOc3ada

IIpuHLKII OTHOCUTENIBHOCTH
lNanmnes. MaepuuanbsHble

bub6nmmoreka [IOK

MowmeHnT cuisbl. [lnedo cuiel.
VYcnoBus paBHOBECHUS
TBEPAOIO TeENa

8 cucreMsl orcyera. [lepBoii https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca tena. Cuna. [Ipuniun

9 cymnepro3unuu cuii. Bropoii bubnnorexa [JOK
3axoH HeroToHna muis https://m.edsoo.ru/ffOc3be8
MAaTepHAIbHON TOUKHU

10 Tperuii 3akon HerotoHa st bubanorexa [JOK
MarepuaibHbIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOTO

1 Tsirotenus. Cuiia TSHKECTH. bubnnorexa [IOK
IlepBas kocMHuueckas https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3aK0H bubmuoreka [IOK
I'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpduument
Tpenus. Cuiia

13 COTIPOTHBIICHUS TIPH bubmorexa LOK

https://m.edsoo.ru/ff0c3f76

JBIDKEHUHU TeJa B )KUIKOCTH
WJIU Ta3e
[ToctynarenbHOE 1
BpalaTeIbHOE JTBUKCHUE

14 aOCOJTIOTHO TBEPJIOTO TEa. bubnuotexa [JOK

https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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15

16

17

18

NMnynsc maTepuabHON
TOYKH, CUCTEMBI
MarepualbHbIX TOYEK.
Nmnynbe cumbl. 3akoH
COXpaHEHUs UMITYJIbCa.
PeaktuBHOE NBHXKEHUE

PaboTa 1 MOITHOCTb CHIIBI.
Kunernueckas sHeprus
MaTEpHUaIbHOW TOUKH.
Teopema 06 n3mMeHeHnu
KMHETUYECKOU SHEPIUU

[ToTenunanbHas SHEPTHUAL.
[ToTenuuanpHas Heprus
ynpyro nehopMUpOBaHHON
npyxuHbl. [loTeHnnanpHas
SHEpTHUs Tena BOIU3U
MMOBEPXHOCTU 3eMITH

IloTeHunanbHBIE U
HENOTEHIINAIbHBIE CUIIBI.
CBs3b paboThI
HENOTEHLNAIbHBIX CUJI C
M3MEHEHNEM MEXaHNYECKON
SHEPTUH CUCTEMBI TeNl. 3aKOH
COXPAHEHUS MEXAHUYECKOM
SHEPrUU

bubnunoreka LIOK
https://m.edsoo.ru/ff0c43d6

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4502

bubmuoreka [IOK
https://m.edsoo.ru/ffOc461a

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabota
«HccnenoBanue cBsA3M
paboOTHI CHITBI C UBMEHEHUEM
MEXaHHYECKON SHEPTHH Tella

BupryansHbie 1abopaTopHbie
paboThI 1o pu3uke
https://efizika.ru/course/view.php?id=44



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://efizika.ru/course/view.php?id=44

Ha MIpUMEPE PaCTIKEHUS
PE3UHOBOTO KI'yTa

KonrponsHas pabora no
TeMe «KuaemMaTtuka.

bub6nmmoreka [IOK

20 Jlunamuka. 3akOHbI https://m.edsoo.ru/ff0c4b74
COXPAHEHHUS B MEXaHUKE»

OcHOBHBIE TIOJIOKEHUS

91 MOJIEKYJISIPHO-KUHETHUECKON bubnuoreka [IOK
teopun. bpoyHoBCcKOe https://m.edsoo.ru/ffOc4dc2
nekenue. Anddysus
XapakTep ABMKCHUS U
B3aMMO/ICHCTBUS YaCTHI] LIOP 11 pecypcet 1o ke

22 BEILIECTBA. MoaerH CTpf)eHI/ISI http://cl az s—f}ilfik.ru /
ra30B, )KUJKOCTEH U TBEPIBIX
TEN
Macca monekyi. Konmnuectso

23 BemiecTBa. [locTosgHHas HOPw p ec;_/p_cm o pusmke

http://class-fizik.ru/
ABorazipo
TeruoBoe paBHOBECHE.

24 Temneparypa u e€ LOP u pecypcel 1o usuke
nsmepenue. [lkana http://class-fizik.ru/
temneparyp Llenbcus

o5 WUneanpusrii raz 8 MKT. but6mmorekxa [IOK
OcnoBHoe ypaBHeHnne MKT https://m.edsoo.ru/ffOc4fde
AOcoiroTHas TeMIiepaTypa
KakK Mepa cpelHen

. bubnuotexa [JOK

26 KMHETUYECKOU SHEPTUN

JBHKEHUS MOJIEKYJIL.
YpaBHenue Menzeneena-

https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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Knaneiipona

3akoH [lanpToHa. ['a30BEIe

ILIOP u pecypcsl o dusuke

21 3aKOHBI http://class-fizik.ru/
JlaGopaTopHas pabota
«UccnenoBanue BupryansHbie 1abopaTopHbIe

28 3aBUCUMOCTH MEXKTY paboThl IO PU3HKE
MapaMeTpaMu COCTOSTHUS https://efizika.ru/course/view.php?id=44
Pa3peKEHHOTO Ta3a»

N3omporneccsl B uaeanbHOM
29 rase 1/113 1/1?( rpa(bnq(fcxoe bubmmorexa [JOK
https://m.edsoo.ru/ff0c570e
MIpeJICTaBICHHE
BnyTtpennss sHeprus
TEPMOJUHAMHYECKON
CUCTEMBI U CIIOCOOBI €&

30 n3MeHenus. KoauuectBo bu6nmorexa LIOK
TEIUIOTHI U paboTa. https://m.edsoo.ru/ff0c5952
BuyTpenHss sHeprus
OJIHOATOMHOTO HCAIbHOTO
rasa

bu6nmorexa LIOK

31 Bt rentonepesan https://m.edsoo.ru/ff0c5c36
VY nenpHas TENIOEMKOCTh
BeniecTBa. KonmaecTBo

30 TeMIOTH M bubmuoreka [IOK

https://m.edsoo.ru/ff0c5c36
TerIonepenaye.
AmabaTHBIN MpoIecc
[IepBblii 3aK0H
bu6nunorexa LIOK
33 TEPMOJTUHAMHKH U €T0

IMPUMEHCHUC K

https://m.edsoo.ru/ffOc5efc



http://class-fizik.ru/
https://efizika.ru/course/view.php?id=44
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usomnponeccam

HeoOpaTtumocTs nporeccoB B

34 npupoae. Bropoii 3akoH bubnnorexa LHOK
pupode. p https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU

35 [Tpunmun nevicrBus u KI1/] bubnunoreka LIOK

TEIJIOBOM MAIllIUHEI https://m.edsoo.ru/ff0c600a
HOP u pecypcesl 1o pusuke

36 K KII L
Huicn Kapro  ero A http://class-fizik.ru/

37 DKOJIOru4eCcKHe MpoOIeMbl LOP u pecypchl o ¢pusuke
TETUIOPHEPTEeTUKHU http://class-fizik.ru/
O00011aroIINNi YPOK

38 <<MOJII:K JIISIII Ha;}:p ¢dusnka bubmorexa LIOK

yip ' https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOIUHAMUKI
KonTposbHas padota 1o

39 TeMe «MoueKymsipHas bubmuoreka [IOK
¢uzuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMUKI
ITapoo6pazoBanue u

40 koHaeHcanus. Mcnapenue u bubnmorexa [JOK

a oL p https://m.edsoo.ru/ff0c63b6
KAIICHUE
AOcomoTHas U
41 OTHOCHUTEIbHAS BIAKHOCTD bubnmorexa IOK
. https://m.edsoo.ru/ff0c64d8
Bo3ayxa. HaceImenHsrit map
TBépnoe Teno.
Kpucrannmaeckue u
42 amMop(QHbIe Tena. bubnmorera LHOK

AHM30TpOIUS CBOMCTB
Kkpuctayos. XKuakue

https://m.edsoo.ru/ff0c65f0
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kpuctayabsl. CoBpeMEHHbIE
MaTepHabl

IlnaBnenue n
KpucTajum3auus. Y iejapHas

bub6nmmoreka [IOK

43
TEIUIOTA IUIABJICHUS. https://m.edso00.ru/ff0c6708
Cybnumarust
44 YpaBHEeHHE TEIOBOTO bubnmnoreka HOK
Oananca https://m.edsoo.ru/ff0c6820
DJeKTpu3anus Tell.
45 BHSKTpI/Iqe];JIKI/Iﬁ 3apsn. JBa bubmorexa HOK
P A https://m.edsoo.ru/ffOc6bcc
BU/JIA DJIEKTPUYECKHX 3apsI0B
[TpoBOAHWKY, TUIIEKTPUKH U
46 IIOJIYTIIPOBOIHUKH. 3aKOH Bbu6moteka LJOK
COXPAHEHUS JICKTPUIECKOTO https://m.edsoo.ru/ff0c6bcc
3apsna
B3anmoneiicTBre 3aps0B.
47 3akon Kynona. Todeunsrit bubmmorexa [TOK
Y . https://m.edsoo.ru/ff0c6ce4
AIEKTPUUECKUH 3apsi]
HanpsioxkénaocTthb
AIEKTPUUYECKOTO TOJIS.
48 [TpuHIUTT Cynepno3uIuu bubmmorexa [TOK
P yep . https://m.edsoo.ru/ff0c6df2
AIEKTPUIECKUX TTOJIEH.
JInHnK HanpsKEHHOCTH
Pabota cun
49 AIEKTPOCTATHYECKOTO TIOJISI. bubnmnoreka [JOK
[Torenmman. PazHocTh https://m.edsoo.ru/ff0c6f00
MTOTEHITUAJIOB
50 [TpoBOTHUKY U AMDIIEKTPUKH bubmorexa HOK

https://m.edsoo.ru/ff0c7018
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B DJICKTPOCTATUYCCKOM II0JIC.

JusnekTpudeckas
MIPOHHUIIAEMOCTh

51 DNEeKTPOEMKOCTb. bubnmnoreka HOK
Konpnencarop https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTH IIIOCKOTO

52 KOHIIEHCcaTOpa. DHEPrus Bubmaorexa ITOK

pa- P https://m.edsoo.ru/ff0c72c0
3apsHKECHHOTO KOHACHCATOPA
Jlaboparopnas pabota
" BupryanbsHbie 1abopaTopHbie
H3mepenne
53 N paboThI O PU3HKE
p " https://efizika.ru/course/view.php?id=44
KOHJICHCATOpa
[TpunHmn neicTBus u
MIPUMEHEHHE KOHICHCATOPOB,
KOIKMPOBAJILHOTO arlapara,
54 CTPYHHOTO IPUHTEPA L1OP n pecypesi 1o Qusiie
124 P pa. http://class-fizik.ru/
DneKTpocTaTHuecKas
3amura. 3a3eMIeHue
AIEKTPONPUOOPOB
DIEeKTPUUECKUN TOK,
YCIIOBUS €T0 CYIIECTBOBAHUS.

55 [Toctosinubii Tok. Cuna LOP u pecypcel 1o usuke
Toka. Hanpsbxenue. http://class-fizik.ru/
ComnporuBnenue. 3akon OMa
JUTSL y9acTKa Ieu
[TocnenoBarensHOE,

56 napauiesIbHOe, CMEIIaHHOE bubmuoteka [IOK

COCTMHEHHE IMPOBOTHUKOB.
JlabopaTopHas pabota

https://m.edsoo.ru/ff0c74f0
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«M3y4eHne CMEIanHoro
COCUHEHUS PE3UCTOPOB

S7

58

Pabora 1 MOIIHOCTH

AIEKTPUUYECKOTO TOKA. 3aKOH 1
Jxoynsa-Jlenna

3axod Oma 111 HOJIHOM
(3aMKHYTOI) 2JIEKTPUUECKOU
uenu. KopoTkoe 3amMmbIKaHHE.
Jlaboparopuas pabota
«U3mepenune 3/1C
HCTOYHHKA TOKA M €T0
BHYTPCHHETO
COIPOTHBIICHUS

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c7838

bubmuoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHAas IPOBOJAUMOCTD
TBEPABIX METAJLIOB.
3aBUCUMOCTh
COIIPOTHBIIEHUS] METAJIJIOB OT
TeMIIepaTyphbl.
CBepXIpoBOIUMOCTh

IHOP u pecypcsl o pusnke
http://class-fizik.ru/

60

DNEeKTPUIECKHI TOK B
Bakyyme. CBoiicTBa 1
ANEKTPOHHBIX MYYKOB

IHOP u pecypcsl o pusnke
http://class-fizik.ru/

61

[TonynpoBoiHUKH, X
coOCTBEHHas U MpUMecHast
MpOBOAUMOCTb. CBOICTBA
p—n-nepexona.
ITonynpoBOIHUKOBBIE
npubopsI

but6mmorexa [IOK
https://m.edsoo.ru/ffOc84ae

62

DNEeKTPUIECKHI TOK B 1

but6mmoreka [IOK



https://m.edsoo.ru/ff0c7838
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pacTBOpax M paciuiaBax
AJIEKTPOJIUTOB.
DNEeKTpOTUTHYECKAS

JUCCOITHAITUS. DIIEKTPOJIA3

https://m.edsoo.ru/ff0c82ba

DNEeKTPpUYECKHUM TOK B razax.

63 CamoCTOSTeTbHBINA U 1 bubnnorexa [JOK
HECAMOCTOSITEIbHBIN pa3psil. https://m.edsoo.ru/ffOc84ae
Momaaug. 11nazma
DnexTpuueckue nprudopsl U

CTPOICTBA U UX
64 i arl)cmqecxoe [IPUMEHEHUE 1 Bubmiorexa HOK
P p ' https://m.edsoo.ru/ffOc86fc
[IpaBuna TeXHUKH
0€30I1aCHOCTH

65 O06o06maromui ypok 1 bubnnorexa [JOK
«INEKTPOIMHAMHKA» https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo
TeMe «DIEeKTPOCTATHKA.

66 TTocTOSHHBIN IIEKTPHUECKUIA 1 Bubmiorexa IOK

p https://m.edsoo.ru/ff0c8a8a
TOK. TOKH B pa3JIMYHbIX
cpenax»
Pe3epBHBIN ypOK.
67 KOHf oan:;) abora 110 1 Bubmiorexa IOK
1? P " https://m.edso0.ru/ff0c8c56
Teme "DIeKTpoIuHaAMUKa
Pe3epBHBI YpOK.
68 0605 aro }II/Ipﬁ OK II0 1 bubnmorexa LOK
HHIATOTIHH b https://m.edsoo.ru/ffOc8f6c
TemaMm 10 kiacca
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME
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11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoka Kourpoapubie — Ipakruueckue u3yuyeHusi ~ oOpa3oBaTe/ibHbIE PeCypChl

[TocTostHHBIE MATHUTHI U KX
B3aWMO/ICHICTBHUE.

1 MarunutHoe nosnie. Bektop bubmmoreka [JOK
MarHUTHOW UHIYKIHH. https://m.edso00.ru/ff0c9778
JIuHMM MarHuTHOM
WHIYKIUU
MaruauTHoe nosie

5 IIPOBOJAHMKA C TOKOM. ONBIT Bbu6motreka [JOK
Opcrena. Bzaumonericteue https://m.edsoo.ru/ffOc98fe
MPOBOJIHUKOB C TOKOM
JlaGopaTtopHnast pabota

3 «V3y4eHne MarHuTHOTO Bubmmorexa HOK

https://m.edsoo.ru/ff0c98fe

TMOJISI KATYIIKH C TOKOM
JlelicTBME MarHUTHOTO TTOJISt
Ha MPOBOJIHUK ¢ TokoM. Cuna

4 Awmmnepa. JlabopaTtopHas bubnnorexa [JOK
pabora «MccnenoBanue https://m.edsoo.ru/ff0c9ac0
JNEUCTBUS MOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM)
JlelicTBME€ MAarHUTHOTO TTOJIS
Ha JBUXK cs

5 3apﬂ>KeHiI;}0y}?1acmuy. Cuna Bubmmorexa HOK

Jlopenma. PaGota cubl
Jlopenna

https://m.edsoo.ru/ff0c9df4
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10

11

DNeKTpOMarHuTHas
uHaykiuys. [ToTok BekTopa
MarHuTHOW uHayKuuu. IJC
WHIYKIUU. 3aKOH
3JICKTPOMArHUTHOU
nHaykuuu Papanes
JlaGopaTtopHnas pabota
«HccnenoBanue SIBICHUSA
3JICKTPOMArHUTHOM
UHIYKIIAN»
NuaykTuBHOCTS. SIBIEHUE
camonnykuuu. J1C
CaMOUHIYKIIUU. DHEPrust
MarHUTHOTO TOJISl KaTyIIKU C
TOKOM. DJIEKTPOMAarHuTHOE
oJjie

TexHu4eckue ycTpoucTsa u
UX IPUMEHEHHE:
MIOCTOSIHHBIE MAarHUTBHI,
JJIEKTPOMAarHuTHI,
AJIEKTPOJIBUraTeNb,
YCKOPUTEIIN 3JIEMEHTAPHBIX
YacTHll, UHAYKIIMOHHAS 11eYb
O6o06maromuit ypok
«MarHuTtHoe 1oe.
DIIeKTpOMarHuTHas
WUHIYKIHS

KonTtponbHas pabora o
TeMe «MarauTHoe Inosie.

LOP u pecypcsl 1o pusuke
http://class-fizik.ru/

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

LOP u pecypcsl no ¢pusnke
http://class-fizik.ru/

bubnunorexa LIOK
https://m.edsoo.ru/ffOcab82

but6mmoreka [IOK
https://m.edsoo.ru/ffOcad58
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DNeKTpOMarHuTHas
WHTYKITHS

12

CB0OOIHBIE MEXaHUUECKHE
Kosiebanus. ['apMoHnUYecKue
KosieOaHus. Y paBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpameHre HEPrUn

bubnunoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«HccnenoBanne
3aBUCHMOCTH TIEpHO/Ia
MaJIbIX KOJIeOaHul Tpy3a Ha
HUTH OT JAJTUHBI HUTH U
MAacchl Tpy3a»

BupryanbsHbie 1abopaTopHbie
paboTsl o pu3nKe
https://efizika.ru/course/view.php?id=44

14

15

16

KonebarenbHbIi KOHTYD.
CBoOoiHBIE
JJIEKTPOMArHUTHBIC
KoJIEOaHM B MAEATLHOM
KoJ1e0aTeIbHOM KOHTYE.
AHaNorus MeX11y
MeXaHUYECKUMH U
AJIEKTPOMArHUTHBIMH
KOJICOAHHSIMH

®opmyna Tomcona. 3akoH
COXpaHEHHUs] DHEPTUU B
UjieaIbHOM KoJie0aTeTbHOM
KOHTYpE

IIpencrasnenue o
3aTyXaroluX KojaeOaHHsIX.
BriHyX1cHHBIE

bubmmoteka IIOK
https://m.edsoo.ru/ffOcb820

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb9c4

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86
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MEXaHUYECKHE KOJIcOaHus.
Pe3onanc. Beinyx1eHHBIE
3JICKTPOMArHUTHBIC
KoJIeOaHUs

17

18

19

20

21

IIepeMeHHBIH TOK.
CunycougaibHbIN
MIEPEMEHHBIN TOK.
MoIHOCTh TEPEMEHHOTO
TOKa. AMIUTUTYTHOE U
JeicTByOIIee 3HAUCHHE
CWJIBI TOKA Y HATPSDKEHUS
Tpancdopmarop.
[TpousBoacTBoO, epenava u
noTpebeHue IEKTPUUECKOM
SHEPTrUuu

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE
JJIEKTPUYECKOTO 3BOHKA,
reHeparopa InepeMeHHOro
TOKa, TMHUH JIIEKTpoIepeaayd

OKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE
anekTpodHepruu. Kynbrypa
UCTIONIb30BaHUS
DIIEKTPOIHEPTHUHU B
MMOBCEIHEBHOW KU3HU
MexaHnuecKkre BOJIHBI,
YCIIOBUS PACIIPOCTPAHECHHSI.
[Tepuoa. CxopocTtb

bubnunorexa LIOK
https://m.edsoo.ru/ffOcbd34

LOP u pecypcesnl no ¢pusnke
http://class-fizik.ru/fizw.html

bubmmoteka IIOK
https://m.edsoo.ru/ff0cc324

IHOP u pecypcsl o pusnke
http://class-fizik.ru/

but6mmoreka [IOK
https://m.edsoo.ru/ffOcca54
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pacnpoCTpaHEeHUs U JJIMHA
BOJIHBL. [lonepeunsie n
IIPOOJIbHBIE BOJIHBI

3Byk. CKOpOCTH 3BYKa.

22 I'pomkocTs 3ByKa. BricoTa bubmorexa LIOK
https://m.edsoo.ru/ffOcccOc
toHa. TemOp 3ByKa
DJIEKTPOMAarHUTHbIE BOJIHBI,
93 MX CBOWCTBA U CKOPOCTb. bubnnorexa [JOK
[IIxana 3;eKTpOMarHuTHBIX https://m.edsoo.ru/ffOccfe
BOJIH
[IpuHUMIIBI paIOCBA3U U
24 TeyneBuicHus. Pazputue LOP u pecypcsl no ¢pusnke
CPEICTB CBSI3H. http://class-fizik.ru/
Pannonoxanus
o5 KonrponsHas pabora bubmuoreka [IOK
«Konebanus v BOIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssmonunenHoe
ACIPOCTPAaHEHUE CBETA B
26 I(:z[Horl)oozufoﬁ cpene. bubmorexa LOK
. https.//m.edso0.ru/ff0cd350
ToueuHbIil HICTOYHUK CBETA.
JIyd cBera
OTtpakeHue cBeTa. 3aKOHBI
97 OTpa)XEHUs CBETA. bubnuotexa [JOK
[Toctpoenne nzobpaxeHuii B https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKaje
IIpenomnenue ceera. [lonHoe
08 BHYTpPEHHEE OTpa’KEeHUE. bu6muoreka [JOK

[IpenenbHblii yroma moaHoro
BHYTPEHHETO OTPaXEHUs

https://m.edsoo.ru/ff0cd7{6
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JlaboparopHas pabota

29 «M3mepenue mokazaTes bubmorexa OK
HPETIOMICHUA CTEK AN https://m.edsoo.ru/ffOcd67a
JInn3sl. [TocTpoenue

30 n300paKeHMi B JIMH3E. Bu6muoteka [JOK
®opmyiia TOHKOMU JIMH3BI. https://m.edsoo.ru/ffOcddle
VYBenuueHue TuH3bI
JlaGopaTtopHnast pabota

31 «MccnenoBanue CBOMCTB HOPup ceYpept 1o usuie
T —— http://class-fizik.ru/fizw.html
Hucnepcus ceera. CroxxHbIN
cocraB Oenoro ceta. L[Ber.

32 JlaboparopHuas pabota ]rf[tOI/) /HI P ecf}_]PckH r/IO usuie
«Hab:roieHre aucrepeun Rzl
CBETa»
UnTepdepenmus cera.

33 Hudpakius cBeTa. bubmorexa [JOK
e T —— https://m.edsoo.ru/ffOced22

34 ITonepedyHOCTh CBETOBBIX bubmmnoreka HOK
BoJH. [lonsgpusanus ceera https://m.edsoo.ru/ffOcf02e
OnTuueckue npudopsl U

35 YCTPOMCTBA U YCIIOBUS MX E[?I;IHI pngkaBI r/10 usmre

/iclass-fizik.r

0€3011aCHOTr0 MPUMEHEHUS . 2
['paHUIBI TPUMEHUMOCTH

36 KJIACCHYECKON MEXaHHUKHU. bubnunorexa LIOK
[ToctynaTel cnenuanbHOM https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCHTEILHOCTH

37 OTHOCHUTETBHOCTh bubmorexa [JOK

https://m.edsoo.ru/ffOcfa42
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OJIHOBPEMEHHOCTH.
3amMe/IJIeHUe BpEMEHU U
COKpaIICHHUE ITTUHBI

OHeprus U UMIYJbC
PENSTUBUCTCKON YaCTHULIBI.

bubnunorexa LIOK

38 CBs13b MaccChl ¢ SHEPTUEH U https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHUs MOKOS
KonTponpsHas padora

39 «Ontuka. OCHOBBI bubmuoreka [IOK
CIIELIMATIbHON TEOPUH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIBHOCTI

40 ®oronsl. Dopmymna [Tnanka. bubnuoreka [IOK
DHeprus 1 UMIyiIbC GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIEI0BaHUE

41 (I)OT(I))S(I)(I)GKT&. OHBII[TLI A T. buomiorexa LIOK

https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl Gpotordhdexra.

42 VYpaBHeHHe DUHIITENHA IS bubmmnorexka HOK
dororddekra. «Kpachas https://m.edsoo.ru/ff0d015e
rpanuna» Gorosdpdexra
Hasnenue ceera. Onwitsl [1. BuGmiorexa LOK

43 H.vHe6e)1eBa. Ximirieckoe https://m.edsoo.ru/ffod04a6
JeiicTBUe cBeTa
TexHu4eckue ycTpoicTsa u
NPaKTUYECKOEe PUMECHEHHE: LIOP 1 pecypes o dismke

44 dboTorneMeHT, HOTOIATIUHK,

coJiHe4Has OaTaped,
CBETOIUOJ

http://class-fizik.ru/
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Pemenue 3axay mo reme

45 «21eMeHThI KBAaHTOBOM bubmmorexa [JOK
https://m.edsoo.ru/ff0d0302
OTITUKI
Mogens aroma ToMcoHa.

16 OmwiTel Pesepdopaa mo bubmmoreka [JOK
pacCesiHUIO O-4aCTHLL. https://m.edsoo.ru/ff0d091a
[TnanerapHast Moesb aToMa

bubnunoreka LIOK
47 IT b
OCTyHaTEL opa https://m.edsoo.ru/ff0dOafa
H3nydenue u noriomeHne
(OTOHOB MpH TIEPEeX0Ie
48 aToOMa C OJTHOTO YPOBHS bubmmorexa [IOK
< B https://m.edsoo.ru/ff0dOafa
SHEPruu Ha apyroi. Buabl
CIIEKTPOB
BouiHOBBIE CBOMCTBA YACTHULI.
Boane! ne bpoitns. BuG OK

49 Kopnyckynsipao-BoaHOBOH nommoreka L1

https://m.edsoo.ru/ff0d0ca8

nyanu3M. CIOHTaHHOE 1

BBIHYKJICHHOE U3JIyYCHHE

OTtkpsiTHE

pamnoakTUBHOCTU. OTBITHI s oK

50 Pezepdopna o nommoreka L1

https://m.edsoo.ru/ff0d0fd2

ONPEJIETICHUIO COCTaBa

PaAMOAKTUBHOIO U3JTYYEHUS

CgoiicTBa anb(a-, 6era-,

51 ramMmma-usiydeHus. Binusaue HOP u pecypcsnl no ¢pusnke
PagOAKTUBHOCTHU HA KUBBIC http://class-fizik.ru/
OpraHU3MBI

52 OTKpBITHE TPOTOHA U bubnuotexa [JOK



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
http://class-fizik.ru/

HeiTpona. M3oTomnsl. Anbga-
pacmnaj. DIeKTPOHHbBIN U
MO3UTPOHHBIN OeTa-pacma.
I"'amma-uznyuenue

https://m.edsoo.ru/ff0d1162

OHeprus cBA3U HYKJIOHOB B
aape. SAnepHbie peakuuu.
SnepHblit peakTop.

bubnunorexa LIOK

>3 [TpoGaeMbl, MepCIeKTUBEI, https://m.edsoo.ru/ff0d1356
9KOJIOTHYECKHUE aCTIEKThI
SAJIEPHOMN YHEPTETUKH
DJIeMEHTapHBIE YaCTHUIIBI.

OTKpBITHE TO3UTPOHA.
MeTtobl HaOMIOICHUS U

54 PErUCTpalvy FIEeMEHTAPHBIX bubnnorexa [JOK
yactull. Kpyrislii cron https://m.edsoo.ru/ff0d0e38
«DyH1aMEHTAIbHBIE
B3auMoJicicTBUS. ENUHCTBO
(bu3nYeCcKOi KapTUHBI MUPa»

Bup 38é3aH0r0 HEGA. Kopmopanus «Poccuiickuii
CozBe3aus, spkue 3BE31pbl, YIEOHHK»

95 TUTIAHETBI, UX BUJUMOE https://rosuchebnik.ru/metodicheskaja-
nBrxenue. CojiHeuHas pomosch/materialy/predmet-
cucrema astronomiya/

Kopnopanus «Poccuiickuit
Connue. Conneunas YIEOHHK»

56 aKTUBHOCTb. MICTOUHUK https://rosuchebnik.ru/metodicheskaja-
sHeprun CoJiHLA U 3BE3] pomosch/materialy/predmet-

astronomiya/

57 3BE3/1bI, UX OCHOBHBIE Koprnopamus «Poccniickuit



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-astronomiya/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-astronomiya/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-astronomiya/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-astronomiya/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-astronomiya/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-astronomiya/

XapaKTEePUCTUKU. 3BE3/IbI
rJ1aBHOM
MOCIIEI0BATEIHLHOCTH.

BuyTpennee crpoenue 3BE3 .

CoBpeMeHHbIE
MIPEICTABJICHUS O
MIPOUCXOKICHUU U
sposronuy CoHIa U 3BE3
Muineunsiii [1yTe — Hama
I'anaktuka. Ilonoxenue u
nexkenne CoHia B

YISOHUK»
https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-

astronomiya/

Kopnopauus «Poccuiickuii
Y4eOHUK»

58 https://rosuchebnik.ru/metodicheskaja-
Tamaktuke. I'amakTuku. i
s pomosch/materialy/predmet-
€pHbIC IBIPEL B s1Apax astronomiva/
TaJIaKTUK
Bcenennas. Pa3zberanue Kopropauws «Poccuiickuii
YU4EOHUK»
ranaktuk. Teopus bonsiioro . . .
59 https://rosuchebnik.ru/metodicheskaja-
B3phbIBa. PenukroBoe i
pomosch/materialy/predmet-
n3nydyeHue. MertarajiakTuka .
astronomiya/
Kopnopauus «Poccuiickuii
Hepemennsie nmpoGiembl yaeOHHIO . . .
60 https://rosuchebnik.ru/metodicheskaja-
ACTPOHOMHH :
pomosch/materialy/predmet-
astronomiya/
Kopnopamus «Poccuiickuit
KonTponsHas pabora YU4EOHUK»
61 «2NeMEeHThl ACTPOHOMHH 1 https://rosuchebnik.ru/metodicheskaja-
acTpOUHKIY pomosch/materialy/predmet-
astronomiya/
62 O6o6maromuii ypok. Poib Kopmnoparus "Poccuiickuit



https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-astronomiya/
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https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-astronomiya/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-astronomiya/
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https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-astronomiya/

(GU3UKU ¥ ACTPOHOMUH B
SKOHOMMYECKOM,
TEXHOJIOTHYECKOH,
COLIMAJIBHON U DTUYECKOH
chepax neaTenbHOCTH
YyeIoBeKa

O6o06maromuit ypox. Pois u
MecTO (PU3UKH U ACTPOHOMHHU

yueOHUK"
https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-

astronomiya/

Kopnopanus «Poccuiickuii
yU4EeOHUK»

63 . . https://rosuchebnik.ru/metodicheskaja-
B COBPEMEHHOI Hay4HOI -
pomosch/materialy/predmet-
KapTHUHE MHUpa -
astronomiya/
Ob6o06maromuii ypok. Poib
¢du3nveckoit Teopun B
64 dopMEPOBAHHH LOP u pecypcsl no ¢pusnke
PATHD . http://class-fizik.ru/fizw.html
IIPEJICTaBICHUMN O
buznyecKoil KapTUHE MUpa
O6o0matomuii ypok. Mecto
(bu3nyecKoil KapTUHBI MUpa
65 B 0011IeM PsITy COBPEMEHHBIX HOP u pecypent o pusmxe
HHEM DALY COBD hitp://class-fizik.ru/fizw.html
€CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOJE
PesepBHBIi ypOK.

66 MaruauTHoe noie. LOP u pecypcsol no ¢pusnke
DJIeKTpOMarHuTHas http://class-fizik.ru/fizw.html
WHIYKITHS
PesepsHblil ypok. OnTuka.

67 OCHOBBI CTICITHATTHBHOM IOP u pecypcet no gusmxe

" http://class-fizik.ru/fizw.html
TEOPHUH OTHOCUTEITHLHOCTH
68 Pesepnslii ypok. KBanrosas bubmuoteka [IOK
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http://class-fizik.ru/fizw.html

dusnka. DIeMEHTHI

ACTPOHOMHUU U aCTPOPUUKH

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» ®usuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeabcTBO
«ITpocsenienue»

» Guzuka, 11 knace/ Msikumes I'.J1., ByxoBues b.b., Yapyrun B.M. noa
penakimueit [lapdpentreBoit H.A., AkiinonepHoe obiectBo «M31aTeabcTBO

«ITpocBenieHue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. YueOnuk I'.4. Mskumes, b.b. byxosues, H.H. Cotckuit «®uzuka 10 knacc:
y4eOHHUK /17151 00111€00pa30BaTeNIbHbIX YUPEKACHUIN: 0a30BbIi 1 MPOQUITBHBIM
ypoBHN», M.: «IIpocBemenue», 2021 r.

2. Yuebnuk I'.5. Mskuies, b.b. byxoBues, B.M. Yapyrun «®u3uka 11
KJ1acC: y4eOHUK JiJ1si 0011e00pa3oBaTeIbHbBIX YUPEKACHHUI: 0a30BBIMA U
npoIbHBINA ypoBHWY», M.: «IIpocBemenue», 2021 r.

3. Auapromeukun C.M., Cnyxaeckuii A.C. "Konctpykrop"
CaMOCTOSITENIbHBIX U KOHTPOJIbHBIX padoT. @usuka. 10-11 kmaccel. M.
«ITpocsemienue». 2010 r. 191 c.

4. I'pomiieBa O.M. Tematuueckue KOHTPOJIBHBIE U CAMOCTOSITEIbHBIE PAOOTHI

no gusuke. 10 xknace. M.: «DQx3amen». 2012 1. 192 c.



5. I'pomrieBa O.U. CoopruKk 3amay no pusuke. 10-11 kmacewl. M.: «Dx3ameny.
2015 . 208 c.

6. lIunos B.®. ®uszuka. 10-11 knaccsl. [loypoyHoe miaHUpOBaHUE K
yaeOHuKy - Msikumesa ['.., byxosuesa b.b. u np. M.: «IIpocsemienuey». 2015
r. 128 c.

7. PeimkeBud A.I1. @usuka. 3agaunuk. 10-11 kinacesl. M.: «Ilpoda». 2013 1.
192 c.

8. I'pomueBa O.U. TemaTnueckue KOHTPOIbHBIE H CAMOCTOSITEIbHBIE PAOOTHI

no ¢uzuke. 11 kmacc. M.: «DOk3amen». 2012 1. 144 c.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. ®enepanbHbIi LIEHTP

HH(pOPMAIIMOHHO-00pa30BaTEIbLHBIX PECYPCOB
https://web.archive.org/web/20191121151247/http://fcior.edu.ru/

2. I1IOP u pecypcs o ¢usuke http://class-fizik.ru/astw.html

3. Kopnopanus «Poccutickuii yaeOHUK
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-
astronomiya/

4. IIOP u pecypcenl no ¢pusuke http://class-fizik.ru/fizw.html

5. Buptyanbnbie 1abopaTopHbie paboThI 10 (hU3UKE



https://efizika.ru/course/view.php?id=44

6 1. bubnuoreka — Bc€ o npeamety «dPusuka». — Pesxxum nocryna:
http://www.proshkolu.ru

7. BuaeoonsIThl Ha ypokax. — Peskum gocrtyma: http://fizika-class.narod.ru
8. Enunas xomnekuus udpoBbIX 00pa3oBaTEIbHBIX PeCypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

9. DnekTpoHHbIE YUeOHHKHU 10 Pu3nke. — Pexxum gocryna:
http://www.fizika.ru

10. ®enepanbHblil IEHTP HHOOPMALIMOHHO-00Pa30BaTEIIbHBIX PECYPCOB. —
Pexum noctyna: http://www.fcior.edu.ru/

11. NutepHet ypok. — Pexum nocrtyna:
http://interneturok.ru/ru/school/physics/

12. Anumanuu pusmdeckux o0beKTOB. — Pexxum nocryna:
http://physics.nad.ru/

13. Kusas ¢uszuka: odyuaronias mporpamMmma. — Pexxum gocryma:

http://www.int-edu.ru/soft/fiz.html



