[OKYMEHT MOAMMNCAH Beimucka u3 OCHOBHOW MNporpaMMmsbl cpeJHero oouero

SNEKTPOHHOM NOAMACHIO o0pasoBanusi TocynapcTBeHHOr 0 OI0I’KETHOTO
CepTtudbukat: 7FA7FDAEF95532F8731BDBE0250FAB96 06m606pa30BaTeﬂbH0ro )’l‘ll)e)l(llel-ll/lfl cpe}ll-lel/I
B o s o5 5055 o 3o 102024 o6ueo0pazoBaTe/bHOIi mKOABLI Ne 291 KpacHocenbcKoro

paiiona Cankt-IleTepOypra, yTBep:KIeHHOH NpUKa3oM OT
30.08.2023 Ne 595-0n1 «O0 yTBep:KIAeHHM OCHOBHBIX
o0pa3oBaTeJIbHBIX NPOrpPaMM HAYaJIbHOI0, OCHOBHOIO M
cpeaHero  obomero  oOpasoBanuss  ['ocynapcTBeHHOro
OI0/I’KeTHOT0 001e00pPa30BaTEILHOI0 YUpeKAeHusl cpeaneii
o0meo0pasoBaTeqbHOl MKOJBI Ne 291 KpacHoceiabckoro
paiiona Cankr-IlerepOypra»

Pabouasi nporpamma
no yueoOHomy npeamerty «@usukay» (0a3oBblii ypoBenb) (10-11 kiacc)
MNOSICHUTEJIBHAS 3AITUCKA

[Iporpamma mo ¢u3nke 0a30BOr0 ypOBHS Ha YPOBHE CpeaHero oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TIOJIOKEHWH H TpeOOBaHMN K pe3yjbTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTenbHON TporpaMmel, npeacrasieHHbx B @I'OC COO, a Taxke ¢ yuéroM (eaepaibHON
paboueil mporpaMMbl BOCITUTaHUS W KOHIICTIIMU TIpEnoaBaHus ydyeOHoro npenmeTra «DU3UKa» B
oOpa3oBaTeNnbHBIX  opraHm3auusx  Poccuiickoit  denepanuu, pealusylOIIMX  OCHOBHbIE
o0Opa3oBaTeyIbHbIE TPOTrPAMMBI.

CopneprkaHue mporpamMMsl 1o (pu3nke HampaBiIeHO HA (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOH
KapTHHBI Mupa oOydatommxcst 10—11 kmaccoB mpu o0ydyeHnn ux ¢u3uke Ha 0a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-JEATEILHOCTHOTO NoaxoAa. [IporpaMma no gusuke cooTBETCTBYET TpeOOBAHUAM
OI'OC COO k miIaHUpPYyEMbIM JIMYHOCTHBIM, TNPEAMETHBIM M METallPpEIMETHBIM pe3ysbTaTaM
o0yuyeHHs, a TAKXKe YUYHUThIBaeT HEOOXOAMMOCTh peajM3allMid MEXIPEIMETHBIX CBs3eil pusuku c
€CTECTBEHHO-HAYYHBIMU YYCOHBIMHU TIpeMeTaMu. B Hell onpeaenstoTcsl OCHOBHBIE 1ENN U3YYCHUS
(¢u3MKN Ha ypOBHE CpeAHEro oOIero oOpa3oBaHMs, IUIAHHUPYEMbIE Pe3yibTaThl OCBOCHMS Kypca
(U3HKY: TMIHOCTHBIC, METANPEAMETHEIC, TPEJMETHEIC (Ha 06a30BOM YPOBHE).

IIporpamma no (hu3KKe BKIIOYAET:

e IUIaHMpPYEMbIE pE3yJbTaThl OCBOCHUS Kypca (u3MKM Ha 0a30BOM ypOBHE, B TOM 4YHCIE
IIPEIMETHBIE PE3yIbTaThl IO TOAaM O0yUYECHHUS;
e cozep)kaHue yueOHoro npeaMera « Pusnka» Mo rogaM o0y4yeHHUs.

®dusnka Kak Hayka o0 Hambosiee OOIIMX 3aKOHAX MPUPOJBI, BHICTYIAs B KayecTBE y4eOHOTO
IpeaMeTa B ILIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CHUCTEMY 3HaHUIl 00 OKpY’KalOIIEeM MHpE.
HIkonbHBINA Kypc PU3UKU — CHCTEMOOOPa3yIONIUii I €CTECTBEHHO-HAYYHBIX Y4EOHBIX NPEIMETOB,
MOCKOJIBbKY (U3MYECKHE 3aKOHBI JIS)KaT B OCHOBE IPOLIECCOB U SBJICHHUM, M3y4aeMbIX XHMHUEH,
Ouosioruei, pusnveckoil reorpadueid u actponomueil. Vcronap3oBaHne W aKTMBHOE NMPUMEHEHHE
(bU3MYECKUX 3HAHUN ONpeneNseT XapakKTep M Pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTUU B cdepe
SHEpPreTUKH, TPAHCIOPTa, OCBOCHHMS KOCMOCA, MOJIYYCHHMS HOBBIX MaTepHalOB C 3aJaHHBIMU
cBoOWcTBaMM U Ipyrux. M3ydeHne Gpu3mku BHOCUT OCHOBHOH BKJaJ B (POPMUPOBAHHE €CTECTBEHHO-
HAay4YyHOM KapTUHBI MHUpa oOyyaromuxcs, B (JOpMUpOBaHME YMEHUH MPUMEHATh HAYYHBIH METO.X
MO3HAHUS TP BBIIIOJHEHUN MU yUEOHBIX MCCIIEI0OBAHUN.

B ocHOBY kypca (pu3uKu IS YpOBHS CpETHET0 00IIero oOpa3oBaHUs TOJOXKEH Ps HIEH,
KOTOPBIE MO’KHO pacCMaTpUBATh KaK MPUHIIMIIBI €0 IIOCTPOECHHUS.

Hoesa yenocmnocmu. B COOTBETCTBUU C HEH KypC SIBISETCS JIOTUYECKH 3aBEPIUIEHHBIM, OH
COJEPKHUT MaTepuan U3 BCEX pa3fesioB (PM3UKH, BKIHOYAET KaK BOIPOCHl KJIACCHUUYECKOW, Tak U
COBPEMEHHOM (DPU3UKH.

Hoesn cenepanusayuu. B cooTBeTCTBUM C HEl MaTepuan Kypca QU3MKH OOBEIUHEH BOKPYT
¢usnyeckux teopuid. Benymum B Kypce sBisercss GopMUpOBaHHE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pHH, BEILIECTBE U TOJIE.



Hoesn eymanumapuzayuu. EE peannzanusi MpeanosaraeT HCIOJb30BaHHE T'yMaHUTApHOTO
NoTeHIMaga (pU3NUECKON HayKH, OCMBICICHHE CBSA3M pa3BUTH (PU3MKM ¢ pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MEPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M HKOJIOTHIECKUMH TPOOIIEMaMH.

Hoesn npuxnaonoti nanpasnennocmu. Kypce GU3MKU MpeanojaraeT 3HaKOMCTBO € LIIMPOKHM
KPYTOM TEXHUYECKUX U TEXHOJIOTMYECKHUX MPUIIOKEHUH U3YYCHHBIX TEOPUI U 3aKOHOB.

Hoes oKxonocusayuu peanusyercss TIOCPEACTBOM BBEJICHMS DIEMEHTOB COJEp)KaHUs,
MOCBAMIEHHBIX JKOJOTWYECKHM TIpoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTHi, a Takke 0OCYKIECHUs MpOoOJeM PalMOHATIBHOTO IMPUPOAONOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3J€MEHTaMM Kypca (U3MKH Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs
ABIISIIOTCS  pU3MUeckne Teopun (PpopMHUpOBaHUE TMPENCTABICHUH O CTPYKType MOCTPOCHHS
¢usnyeckoil Teopuu, poiu (yHIAMEHTAJIbHBIX 3aKOHOB M IPUHIMIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O TPHUPOJE, T'PaHUIAX NPUMEHUMOCTH TEOPHH, JJIsi OMHCAHUS ECTECTBEHHO-
HaYYHbIX SIBJICHUN U ITPOLIECCOB).

CHUCTEeMHO-IESITETPHOCTHBIN MMOAX0 B Kypce (PH3MKH pealn3yeTcs MPexae BCEro 3a CUéT
OpraHu3alM SKCIEPUMEHTAIBHON JAeATeNbHOCTH oOyuaromuxcs. s 6a30BOro ypoBHs Kypca
(GU3MKH — 3TO WCIOJIB30BaHUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB W
nabopaTopHbIX paboOT, KOTOpbIE B Mporpamme Mo (QU3MKEe OObEIUHEHBI B OOIIMIA CIIHCOK
YUYCHHUECKUX TPAKTHUECKUX paboT. BrlieneHne B yka3aHHOM MepedyHe J1IabopaTOpHBIX padoT,
MPOBOJUMBIX JUISl KOHTPOJS M OLCHKH, OCYIIECTBIISIETCS Y4YaCTHUKaMH 0Opa30BaTEbHOIO
mporiecca UCXoJlsi U3 0COOEHHOCTEH IUIAHMPOBAaHUS M OCHAlIeHWs kKabmHeta (Qu3uku. [Ipm sTOM
o0ecrieunBaeTcss OBJIAJCHHE OOYYAIOUUMKCS YMEHHUSMH TNPOBOAMTH KOCBEHHBbIE W3MEPEHHUS,
WCCIICZIOBAaHMS 3aBUCHMOCTEH (M3WYECKHX BEIMYMH W TIOCTAHOBKY OIIBITOB TI0 TPOBEpPKE
MIPEUIOKEHHBIX THIIOTE3.

Bonbmioe BHUMaHue yAESETCS PEIICHUIO PaCYE€THRIX M KAUeCTBEHHBIX 3a/1ad. [Ipu aTom s
pacu€THBIX 3aJjauy NPUOPUTETOM SBISAIOTCS 3aJadd C SBHO 3aJaHHOM (U3UYECKOM MOenbo,
MO3BOJISIOIINE MPUMEHTh U3YUYECHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK M3 OJHOTO paszena Kypca,
TaK U MHTETPUPYs 3HAHUS U3 pa3HbIX pa3fenoB. /IJig KaueCTBEHHBIX 3a7au IPUOPUTETOM SIBISIOTCS
3aJaHus Ha OOBSICHEHUE NMPOTEKaHUs (PU3NUECKUX SIBICHUH U MPOIECCOB B OKPYIKAIOMICH KHU3HH,
Tpedyrolye BbIOOpa GU3NIECKON MOIENH JIsl CUTyallui PAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBuu ¢ TpedboBanmsivu @PI'OC COO k MaTepuanbHO-TEXHUYECKOMY 00eCIeueHUI0
ydeOHoro mporiecca 0a30BbIid YpPOBEHb Kypca (DM3UKH HAa YPOBHE CPEIHET0 001ero oOpa3oBaHMs
JOJDKEH UW3ydaThCsl B YCIOBHUAX NPEAMETHOro KaOuWHeTa (HM3MKM WIM B YCIOBHUSX
MHTETPUPOBAHHOIO KaOMHETa IpPEeIMETOB €CTECTBEHHO-HAy4yHOro IuKina. B kaOunere ¢usuku
JOJDKHO OBITH HeoOXxonumoe JabopaTopHOe OOOpYAOBaHHE [UIs BBINOJIHEHUS YKa3aHHBIX B
porpamMme 1o (pu3nKe y4eHUYECKUX NPAKTUYECKUX paboT U AEMOHCTPALMOHHOE 000pYI0BaHHUE.

JleMoHCTpallMoHHOEe  00opynoBaHHE (OPMHUPYETCS B  COOTBETCTBHM C  HPUHIUIIOM
MUHHMAJIBHON J1OCTaTOYHOCTH M OOECHEeYMBACT MOCTAHOBKY IEPEUYMCICHHBIX B IPOTrpaMMe 0
¢u3uKe KIIOYEBBIX JEMOHCTpAlMKA JUIsI HCCIEAOBAaHHMS HM3yYaeMbIX SBJICHUH U TPOLIECCOB,
SMIMPHUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JIaGopaTtopHoe 000pyIOBaHUE Ul YUYCHUYECKHX MPAKTHYECKUX paboT popmupyercs B BUIE
TEMAaTUYECKMX KOMIUIEKTOB M o0ecreuMBaeTcsi B pacyéTe OJHOr0 KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTHYecKHe KOMIUIEKTH J1a0opaTOpHOro OOOPYJOBaHUS JOJKHBI  OBITH
MIOCTPOEHBl Ha KOMILJIEKCHOM HCIOJIb30BAHUU AHAJOTOBBIX M LM(POBBIX NPUOOPOB, a TAKXKeE
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJE LIU(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU TEISIMU U3Y4YeHUsT (PU3UKH B 00IIIEM 00pa30BaHUU SIBIISIFOTCS
e (QopMHpOBaHHE HHTEpeca M CTPEMJIEHUS OOY4YalOUIMXCS K HAyYHOMY H3YUYEHHIO HPUPOIbI,
pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® pa3BHUTHE MPEICTABICHUIA O HAYYHOM METOE MO3HAHUS U (POPMHPOBAHNE HCCIIEOBATEIHCKOTO
OTHOIIECHUS K OKPY>KaIOLIUM SIBJICHUSM;



¢ (GopMHpOBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3yUeHHUs] OCHOB CTPOEHUS] MaTepUU
1 (GyHIaMEHTAIbHbBIX 3aKOHOB (PU3HKHU;

e (QopMHpOBaHHE YMEHUH OOBACHATH SBJIECHUS C UCIOJb30BAaHUEM (PU3MUECKUX 3HAHUH U
HAYYHBIX JOKa3aTeIbCTB;

e (QopmMHpOBaHUE MPEACTABICHUNA O poNU (DHU3MKH AT Pa3BUTHs APYTUX ECTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUI.

JlocTikeHne 3TUX Lenel oOecrieyuBaeTcs pelieHHEeM CIEeAYIOIUX 3a/ad B MPOLEcce M3Y4YCHHUs
Kypca (PM3UKH Ha yPOBHE CPEHETO 00IIEero 00pa3oBaHUs:

® pUOOpPETEeHHE CUCTEMBI 3HAHUH 00 O0IUX (PU3MUECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TCOPHSIX,
BKJIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (DU3UKY, JIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI
acTpou3uKy;

e (QopMHpOBaHME YMEHHH NPUMEHATh TEOPETUUYECKHE 3HAaHUS A OOBICHEHUS (U3NYECKUX
SIBJICHUI B TIPUPOJE U TSl IPHHATHUS MPAKTUUECKUX PEIICHUH B TIOBCEAHEBHOM KHU3HH,

® OCBOCHHUE CIOCOOOB pEIIeHHs pa3IMyHbIX 3a/1a4 C ABHO 3aJaHHON (hrU3HUeCcKOl MOJEIbIO, 3ajad,
MOJIpa3yMEBAIOIINX CAMOCTOSTENIbHOE co37aHue (U3nYecKod MOJENH, aJeKBATHOM YCIOBHUAM
3a/a4u;

® [OHMMaHUE (U3MYECKMX OCHOB M MPHUHLMIIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUUECKUX MTPOLECCOB, X BIUSHHS HA OKPY’KaIOIIYIO CpEeay;

e OBJAJEHHE METOAAMU CAMOCTOSTEIBHOTO IUJIAHUPOBAHUS U TPOBENEHHUS  (PU3MYECKHX
HKCIEPUMEHTOB, aHAIM3a W HMHTEPIpETalud HH()OpPMAIK, OINpPENeICHUsI JTOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTarta;

e (CO3[JaHHE YCIOBUM M1 pa3BUTUSA YMEHUN IPOECKTHO-UCCIIEI0BATEIbCKOM, TBOPUYECKOU
NESITebHOCTH.

Ha wusyuenme ¢usuku (6a30BbIi ypoBeHb) Ha YpOBHE CpeaHero oomiero oOpa3oBaHUs
otBoautcs 136 vacos: B 10 kimacce — 68 yacos (2 yaca B Hezeno), B 11 kimacce — 68 yacoB (2 yaca B
HEJIEIII0).

[Ipemmaraemerii B mporpamMme 1o (pu3uke mepeveHb JaOOpPATOPHBIX U MPAKTUYECKUX PadOT
SBIISICTCSI PEKOMEH/IOBAaHHBIM, YUUTENb JIeJaeT BEIOOp MPpOBeACHUs Ja00paTOPHBIX paboT U ONBITOB
C y4€TOM MHAMBUIYaTIbHBIX OCOOEHHOCTEH 00yUarOMIMUXCsl.

B I'bOY COHI Ne 291 Cankr-IlerepOypra peanusyercs monens «HxeHepHbI Kinace». B
paMKax peaju3allMd JAaHHOM Mozenu B 00pa3oBaTeJbHOM Ipolecce 00pa3oBaTENbHOIO
YUpEXKIEHUST UCIIONIb3YeTCsl yueOHOe U yueOHO-I1abopaTopHOE 000pyI0BaHUE, TPUOOPETEHHOE HA
CpeAcTBa IpaHTOB B (popMme cyOcuauii, BBIIEIEHHBIX 00pa30BaTeNbHbIM OpraHm3anusM CaHKT-
[letepOypra B coorBeTcTBUH C noctaHoBIeHUAMU [IpaBurensctBa CankT-IletepOypra Ne 438 u Ne
439 ot 29.06.2021 rona:

1. OGpa3oBarenpHblii KoMIUIeke "PoboTtoTexnuka" (podor «Omegabot BOT-V2-21-00368» x 6
mT.; HOyTOyK «Asus UX535L» x 6 wt.; CTon TexHuueckuit ¢ 6opramu) — 1 mir.

2. JIazepHo-TexHonoruueckuit crena Nel "Jlazepnas meramnoobpadorka" (s1azep no metauty «LUJIT
FMark-20»; Bertskka «CoBllmum LF-300»; cuctemuslii 610k Ha 6a3e IntelCore i5 + MonuTop 27’
+ KOMIUIEKT (KJIaBUaTypa + MBIIIb).

3. JlazepHo-texHonormueckuit  crena  Ne2  "JlazepHas  00paboTka  HEMeETAJUIMUECKUN
KOHCTPYKIIMOHHBIX MaTepuaioB" (J1azep Uil OOpabOTKM HEMETAUIMYECKUX KOHCTPYKIIMOHHBIX
MatepuanoB «Makeblocklaserbox MLP-k503-40W»; BeiTskka «CoBlliimm LF-300%»; cucreMHBbIi
610k Ha 6a3e IntelCore 15 + MonuTop 27’ + KOMIUIEKT (KJIaBHaTypa + MBbIIb).

4. Texuonmormueckuii creHn "TpexmepHoe MoneiaupoBaHue U MakerupoBanue" (3D-npuntep,
«Designer X Pro»; cucremuslit 610k Ha 6a3e IntelCore 15 + Monutop 27° + KOMIUIEKT (KJIaBHaTypa
+ MBIILIB).

5. MnrepaktuBHas nanenb Newline TT-6519RS.

6. MOV Kyocera ECOSYS M6630cidn.

7. Cuctemnslii 6510k Ha 6a3e IntelCore 15 10400; komIulekT (kJ1aBUaTypa + MbILIb), MOHUTOP 27°.



8. Poyrep KeeneticGiant KN-2610.
PEAJIM3ALIUA BOCHHUTATEJABHOI'O IOTEHLHUAJIA TPOT'PAMMBbI

Hacrosimas pabouast mporpamma GopMHpYETCs C y4eTOM padoyei mporpaMMbl BOCITUTAHUS
I'BOY COII Ne 291 Cankr-IlerepOypra. BocnuratensHas cocTtaBistomias (KOMIOHEHTa) JaHHON
MIpOrpaMMbl HampaBjeHa Ha pa3BUTHE JIMYHOCTH, CO3JAHME YCIOBUH AJII CAMOOIIPENEICHUS U
COLMAJIN3allMU Ha OCHOBE TPAJMLMOHHBIX POCCHUMCKHUX LEHHOCTEH (KHM3HM, TOCTOMHCTBA, MPaB U
CBOOO/I YeIOBEKa, MaTPUOTH3MA, TPAKIAHCTBEHHOCTH, CiTy)keHne OTe4ecTBY U OTBETCTBEHHOCTH 32
ero cynap0y, BBICOKHX HPAaBCTBEHHBIX MJI€AJIOB, KPENKOH CEeMbH, CO3MJATEIbHOIO TpPYyAa,
MPUOPUTETa JYXOBHOIO HaJ MaTepUaJbHBIM, TyMaHU3Ma, MWJIOCEpIUs, CIPaBeAJIUBOCTH,
KOJUIEKTHBHM3Ma, B3aUMOIIOMOIIM U B3aMMOYBAXXCHMsI, NICTOPUYECKON NMaMATH U IIPEEMCTBEHHOCTH
MIOKOJIEHUH, eUHCTBA HapoAoB Poccun), a Takke NMPUHATBIX B POCCHUIICKOM OOIIECTBE MPaBUI U
HOPM IIOBE/IEHUS B UHTEpecax 4eJ0BeKa, CEMbHU, OOIIECTBA U TOCYAAPCTBA.

[IporpaMMa MaKCHMajbHO MCIIOJNB3YET BOCIUTATENbHbIE BO3MOYHOCTH COJEPIKAHUS
npeamera (Kypca) HMOCPEICTBOM HOA0Opa COOTBETCTBYIOIIETO COAEP)KaHUS YPOKOB, 3a/laHuil,
BCIIOMOTATENIHBIX MaTEepUAJIOB, TPOOJIEMHBIX CUTyallid aisi (OPMHUPOBAHHS y OOYYaroIIuXcs
POCCHHCKMX  TpaJWLUOHHBIX JyXOBHO-HPAaBCTBEHHBIX U  COLMOKYJIBTYPHBIX  LI€HHOCTEH,
POCCUICKOI0 HCTOPUYECKOTO CO3HAHUS HA OCHOBE MCTOPUYECKOTO ITPOCBEILICHMS.

Bbi0op MeTOI0B, METOJMK, TEXHOJOIMH OCYIIECTBISIETCS C Y4Y€TOM BOCIUTATEIHHOIO
BO3JICHCTBUS HA JINYHOCTh B COOTBETCTBHMHM C LIEJSIMU U 3aJjauaMy BOCIIMTaHUs M oOpa3zoBaHus. Ha
YPOKax IpeRyCMOTPEHO:

e [pUBJIICYCHHE BHUMAHUS OOYYAlOIIMXCS K LIEHHOCTHOMY acCHEeKTy H3y4aeMoro mpeaMera,
SIBJIGHUH M COOBITHM, MHUIIMMPOBAHUE OOCYXJECHUMU, BBICKa3bIBAHUIM CBOETO MHEHHS, BbIPAOOTKU
CBOETO JINYHOCTHOTO OTHOIICHUS K U3yYaeMbIM COOBITHUSAM, SIBICHUSM, JIHLIAM;

® MPUMECHEHHE HHTEPAKTHBHBIX (opM paboTBl — MHTEIEKTYaJIbHbIX, CTHUMYJIHUPYIOLINX
[I03HABATEJIbHYI0 MOTUBALIMIO, UTPOBBIX METOAMK, JUCKYCCHUMN, JAIOLUIMX BO3MOXHOCTh MPUOOPECTH
OTIBIT BEJICHHUSI KOHCTPYKTUBHOI'O JIajiora; TpyInoBOi paboThl, KOTOpast y4YUT CTPOUTHh OTHOLIEHHUS
U AeMCTBOBATh B KOMaH/€, CIOCOOCTBYET Pa3BUTHIO KPUTUUECKOTO MBIIICHUS;

e 1OOyXIeHHe oOydJarmmxcs CcoOoIaTh HOPMBI  TOBEJEHHUS, TpaBwia OOMIEHUS CO
CBEpCTHHKAMM M  MEJAarOTMYECKUMH  Pa0OTHUKAMH,  YCTaHOBJIGHHWE U TOAJEPXKKA
no0poxenarenbHOl aTMochepsl;

e OpraHus3alMs HAcTaBHUYECTBA MOTHBHPOBAHHBIX WU 3PYJUPOBAHHBIX OOYYAIOLIUXCA HAJ
HEYCIICBAIOIIMMHU  OJHOKJIACCHUKAMH, B TOM 4YHCJI€ C OCOOBIMH  00pa30BaTeNbHBIMU
NOTPEOHOCTAMH, JAIOUIEr0 OOYYaroIMMCSl COLMANbHO-3HAYMMBII ONBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIIIH;

® UHUIMMPOBAHHE M  TOJACPKKA  HCCIEIOBATENIbCKOW  JEATENIBHOCTH  OOy4arouuxcs,
IUIAHUPOBAHUE W BBINOJIHCHWE HWHAMBUIYAJBHBIX W TPYIIOBBIX IPOCKTOB BOCHUTATEIBHOU
HaIPaBJIEHHOCTH.

B paMkax peanusanuu IPOrpaMMBbl YYWUTBIBAKOTCS MEPOIPHATHS, BKIIOYCHHBIE B IUIAH

BOCIIUTATEILHON pabOTHI IIKOJIBI.
COJAEP)KXAHUE OBYYEHUA
10 KJIACC
Pa3nes 1. ®u3nka u MeToAbl HAYYHOI'O TO3HAHMS
®usuka — Hayka o npupoxae. Haydnsle Meroasl IO3HaHUA OKpyxarouiero mupa. Poib
9KCHEPUMEHTA ¥ TEOPUH B IIPOLIECCE TIO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3UUECKUX SBICHUH W mporeccoB. Hayunsle rumotes3sl. DPusnueckue
3aKOHBI ¥ Teopuu. [ paHUIIBI TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpuHIMI COOTBETCTBUS.
Poms um mecto ¢u3uku B (HOpMUPOBAHMM COBPEMEHHOH HayuyHOW KapTUHBI MHpPA, B
MPAKTUYECKOU IESITETLHOCTH JIIOICH.
Jlemoncmpayuu
Amnaorossle ¥ HUPPOBBIE U3MEPUTENBbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATYNUKH.



Pa3gen 2. MexaHuka

Tema 1. Kunemamuxa

Mexanunyeckoe BrkeHHEe. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBIKEeHHS. CucTeMa OTCUETa.
Tpaekropus.

[Tepemenienne, CKOpOCTb (CpemHsIsi CKOPOCTb, MTIHOBEHHasi CKOPOCTb) U YCKOpPEHHE
MaTepuaIbHOM TOYKHM, MX NPOEKIMU HA OCU CHCTeMbl KoopauHat. ClokeHHe IMepeMEelieHud M
CJI0’KEHHE CKOPOCTEM.

PaBHOMepHOE M pPAaBHOYCKOPEHHOE NpPSMOJMHEHHOEe MBUXKeHHE. ['paduku 3aBUCHMOCTH
KOOpJWHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NMEPEMENICHUS MaTEPUATBLHON TOYKH OT BPEMEHH.

CBoboaHoe nazeHue. Y CKopeHrne cBOOOHOTO MaIeHuUS.

KpuBonuneiinoe nBuxeHue. JBUKEHHE MATEPUAIIBHON TOUYKH MO OKPYKHOCTH C MOCTOSHHOMN
M0 MOJYJIO CKOPOCTBIO. YTIIOBasi CKOPOCTh, TUHEIHas ckopocTh. [leproa u yactora oOparieHus.
LlenTpocTpeMuUTENBLHOE YCKOPEHHE.

TexHrueckue ycTpoWCTBa M MPAKTUUYECKOE MPUMEHEHUE: CIUAOMETpP, JBUKEHUE CHApSI/IOB,
LICTIHBIE U PEMEHHBIE NIEPEIAYH.

Jlemoncmpayuu

Mopenb cuctemMbl 0OTCUETA, HILTIOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHHUS.

[IpeoOpazoBanue IBUKEHHI C UCTIOTB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3pEKEHHOM MPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenune yckopeHust CBOOOHOTO MaICHUS.

Hamnpagnenue ckopocTy pu ABUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3yueHne HepaBHOMEPHOTO JABUKEHUS C LENbI0 ONPEIETICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLICHUSI MEXKIY MYyTSIMHU, MPOWICHHBIMU TEJIOM 3a MOCJIEIOBATEIbHBIE
paBHbIE TPOMEXKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIBH)KEHHH C HaYaJIbHOM CKOPOCTBIO, pAaBHOM
HYJIIO.

N3ydenue nBM>KEHUS 1IapyKa B BI3KOM KUIKOCTH.

Nzyuenue nBrxeHus Tena, OPOIICHHOTO TOPH30HTAIBHO.

Tema 2. lunamuka

IIpunnun orHocurensHocTH ['anuies. Ilepbiit 3akoH HprotoHa. MHepruanbHble CUCTEMBI
OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Btopoit 3axkon HberoToHa [uis
MaTepuanbHOi Touku. TpeTuit 3akoH HploTOHA N1 MaTepuaabHbIX TOYEK.

3akoH BceMupHoOro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, ckoiabxkeHus, kauenus). Cuna tpenusi. Cyxoe tpenue. Cuia
TPEHUsI CKOJIbKEHUSI U cuia TpeHus nokos. Kosdduuuent tpenus. Cuna cOnmpoTHBICHHS HPU
JBUKEHUU TeJia B )KUIKOCTH WIIU Ta3e.

[ToctynaTenbHOE U BpalaTeabHOE JBUKEHHE a0COTIOTHO TBEPAOIO Tea.

MOMEHT CuiIbl OTHOCHUTENBHO OCH BpaulleHus. 1lnedo cuibl. YcnoBus paBHOBECUS TBEPIOIrO
Tena.

TexHuueckue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MOAIIUIHUKK, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBrieHMEe MHEPIIUH.

CpaBHeHHME MacC B3aMMOJICUCTBYOIIMX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHuiIL.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT Aeopmariuu.



HeBecomocts. Bec Tena npu yCKOpEeHHOM NOABEME U TTAaJICHHH.

CpaBHEHME CHUII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yuenue nuxeHus Opycka o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CUJI YNPYTOCTH, BO3HHUKAIOIIMX B MPYXKUHE U PE3HMHOBOM
oOpasiie, oT ux aedopmaliuu.

HccnenoBanue ycinoBuid paBHOBECHs TBEPIOTO TENA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3akonvl coxpanenus ¢ mexanuke

Nmmynbe MaTepuanbHOW TOYKM (Tena), CUCTEMbl MaTepHAbHBIX ToueK. MIMIynbC CHIIBI U
M3MEHEHNE UMITYJIbCa TeJa. 3aKOH COXPaHEHUs UMIyJibca. PeakTuBHOE ABMKEHHUE.

Pabota cunpl. MOIIHOCTE CHJIEL.

Kunernueckass sHeprus marepuaibHOM TOYkH. Teopema 00 HM3MEHEHHH KHHETHYECKOH
SHEPTUH.

[MorennmaneHast sHeprus. [loTeHManpHast 3HEPrUst yrnpyro aeGopMUPOBAHHON TPY>KUHBI.
[ToTenuuanbHas 3HeprUs Tena BOJIM3U MOBEPXHOCTH 3EMITH.

[loTeHunanpHple M HeNMOTEHUUANbHbIE CHUJIbL. CBA3b pabOThl HEMOTEHUUANbHBIX CHII C
W3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeIl. 3aKOH COXPAaHEHUsI MEXaHUYECKON YHEPTUN.

VYupyrue u Heynpyrue CTOJIKHOBEHMSL.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: BOIAOMET, KONEp, NPYKUHHBINA
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

[lepexon moTeHIMAIbHONW SHEPTUU B KHHETHUECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3ydenue aOCOMIOTHO HEYNPYroro yjapa € TOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3M pabOTHI CHITBI C U3MEHEHUEM MEXaHUYECKOW SHEpPIUu Tella Ha IpuMepe
pacTsKEHUs PE3UHOBOIO KIYyTa.
Paszgea 3. MoJsiekyJsipHasi pM3UKa U TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHBIEC TIOJOXKEHUSI MOJEKYJISPHO-KUHETHUECKOW TEOPUHM M MX ONBITHOE 0OOCHOBAHUE.
bpoyHnoBckoe nBmxkenue. [uddysus. Xapakrep ABHKEHUS U B3aHMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mopenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPIBIX Tel U OOBSICHEHHWE CBOMCTB BEIIECTBA Ha OCHOBE
3TUX Mojeser. Macca u pazmepsl Mosiekyi. KonnuectBo BeniectBa. [loctosinaas ABoraapo.

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

Mogens wuaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJICKYISIPHO-KUHETHYECKOU TEOPHUH
uAeaIbHOro raza. AOCOMIOTHAs TeMIepaTypa Kak Mepa cpeiHell KHHETUYEeCKOH SHEPTriuH TEIIOBOTO
IBWKeHUa dactul ra3za. [llkana temneparyp KenpBuHa. ['a30Bble 3aKOHBL. YpaBHEHHE
MenpeneeBa—Knaneiipona. 3akoH JlanpToHa. M3omponeccsl B MI€alNbHOM ra3e € IMOCTOSHHBIM
KOJMYECTBOM BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, [OKa3bIBAIOUIME JMCKPETHOE CTpOEHHE BeliecTBa, ¢otorpaduu  MOJEKYII
OPraHUYECKUX COECIUHEHUMU.

OmnbrTel 10 TG GY3UH KUTKOCTEH U Ta30B.

Monens OpOyHOBCKOTO IBHKEHHUSI.

Mogens onbiTa lTepHa.

OnbIThI, JOKa3bIBAIOIIME CYIIECTBOBAHNE MEKMOJIEKYJIIPHOIO B3aUMOAECHCTBHUSL.



Monens, WUTIOCTpUpYIOLIas IPUPOLy 1aBJICHUS ra3a Ha CTEHKU COCYyAa.

OnbIThI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IpPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

Omnpenenenue Macchl BO3yXa B KJIIACCHON KOMHATe HAa OCHOBE MU3MEpEeHUH 00bEMa KOMHATBHI,
JIaBJICHUS U TEMIIEpaTypbl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXy ITapaMETPaMU COCTOSIHUS Pa3peXEHHOIO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmonnHamuueckass cuctema. BHYTpeHHSAs SHeprus TEpMOAMHAMMYECKOHM CHCTEMBI H
crocoObl €€ u3meHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHsISI SHEprusi 0AHOATOMHOIO
UJEAIbHOTO raza. Buael Teruionepenadn: TEIUIONPOBOAHOCTb, KOHBEKIIMS, U3JIydeHHUE. Y IeNbHas
TEIUIOEMKOCTH BellecTBa. KonyecTBO TEIIOTH IPU TEIUIONEpeiaye.

ITonarue 06 annabatHoM mpouecce. IlepBblii 3akoH TepMoauHaMHKH. [IpumMeHeHne nepBoro
3aKOHa TEPMOAMHAMUKH K H3omporeccaM. [ padudeckas nHTepnpeTanus padoThI rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatuMocTs mpoleccoB B MPUPOJIE.

TennoBele Mamuubl. [IpuHnunel geiicTBus TemnoBbix MamuH. [IpeoOpa3oBanust SHEPrUM B
TeroBbIX MammuHax. Koagdunuent nonesnoro neiicrsus temnoBoit mamuubl. [{ukna KapHo u ero
KOX(PHUIHUEHT MOJIE3HOTO JEHCTBHUS. DKOJOTHUECKUE TPOOIIEMBI TETIOIHEPTETUKH.

TexHn4yeckue ycTpoiicTBa U NMPaKTUYECKOE IPUMEHEHHUE: IBUTATElb BHYTPEHHETO CTOPAHHUS,
OBITOBOW XOJOJUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHyTpEeHHEN S3HEPTUU Tela NPU COBEPIICHUN PadOThI: BbUIET IPOOKU U3 OYTHUIKU
MoJl JEHCTBMEM C)KaToro BO3/AyXa, HarpeBaHue 3¢upa B JATyHHOH TpyOke mHyTéM TpeHus
(BuIEOIEMOHCTpAITHS ).

V3MeHeHne BHYTpeHHEH 3HepruM (TeMIiepaTypsl) Teja MpH TeIionepeiaye.

OmnpIT M0 aguabaTHOMY PACHIMPEHHIO BO3/yXa (OIBIT C BO3IYITHBIM OTHHBOM).

Mopenu napoBoil TypOHHBI, IBUraTellsi BHYTPEHHETO CrOpaHusl, pEaKTUBHOIO ABUraTeJIsl.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3Mepenne ynenbHON TEeMI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoewvie nepexoovl

[TapooOpazoBanue u KoHaeHcanus. Vcnapenue n kunenue. AOCONMIOTHAS M OTHOCHUTEIbHAS
BJIQKHOCTh BO31yXa. HacelmeHHbIM map. YnenbHas TemioTa mapooOpa3oBaHUs. 3aBHCHMOCTb
TEMIIEPATYPbI KUIICHUS OT 1aBJICHUS.

Teépnoe Tenmo. Kpucrammuueckue u amopdHbie Tena. AHM30TPONHS CBOMCTB KPUCTAJUIOB.
Kunkue xpuctawibl. CoBpeMeHHbIE MaTepuanbl. [lnaBneHne W Kpuctamuzanusa. Y AeibHas
Teriora miasienus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OaslaHca.

TexHnyeckue yCTpoOHCTBAa U TNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETD,

KaJIOpUMETP, TEXHOJIOTUH MMOJTYYCHHSA COBPEMCHHBIX MaTCpHUaIOoB, B TOM 4YHCJIIC HAHOMATCPUAJI0B, U
HaHOTCXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue npyu NoHWKEHHOM JaBJICHUH.

CriocoObl U3MepeHHUs BIaKHOCTH.

Habmonenne HarpeBaHus U MJIaBICHUS KPUCTAIIMYECKOTO BEIIECTBA.

JleMoHCTpanysi KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

H3MepeHnne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.
Pasnen 4. DaekTpoauHamMmuka

Tema 1. Inexmpocmamuxa

DIeKTpu3anus Tejl. JIEeKTpUIeCKuid 3apsaa. [IBa Buma s5ekTpudeckux 3apsanoB. [IpoBoanuku,
JTUAJIEKTPUKU U TIOJIYIIPOBOJIHUKHU. 3aKOH COXPAaHEHUSI SJIEKTPUUYECKOTO 3apsijia.



B3aumoneiictBue 3apsnoB. 3akoH Kynona. ToueuHbIi 3JIeKTpUUYECKUM 3apsi. DIEKTPHUUECKOE
none. Hanpsx€HHOCTh 3nekTpuyeckoro mnoiid. [IpuHuun cyneprno3uuuu 3JI€KTPUYECKUX TMOJIEH.
JInHuy HanpsHKEHHOCTH SJIEKTPUYECKOTO TOJIS.

PaGora cun snexktpocratuueckoro nous. [lorennuan. Paznocts nmotenmnuanos. [IpoBoaHuku
U JUDJIEKTPUKU B 3JIEKTPOCTATHYECKOM I0JI€e. J(nanexkTpudeckas NpOHUIAEMOCTb.

OnektpoéMkocTb. KoHaeHcaTop. OIEKTPOEMKOCTh IIOCKOTO KOHJEHCATOpa. OHEprus
3apsKEHHOIO KOHJIEHCATopA.

TexHuueckue yCTpPONCTBA W NPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOM, 3JIEKTPOMETD,
ANIEKTPOCTATHYECKAs 3alllMTa, 3a3eMJICHHE DJIEKTPONPHUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIN
arrapar, CTpyMHbIN [IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U NIPUHLUIT JEHCTBUS DJIEKTPOMETPA.

B3aunmopeicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE TOJIE 3apsHKEHHBIX TEL.

[IpoBOIHMKY B 3IEKTPOCTATHUECKOM II0JIE.

DNeKTpocTaTUUeCKas 3allluTa.

JIMDIEKTPUKH B 3JIEKTPOCTATHYECKOM I10JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IUIOMIAAM IJIACTUH, PACCTOSHUS
MEKIy HUMH U TASJIEKTPUIECKON IPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit mox. Toku é paznuunvix cpeoax

DNEKTpUYECKU TOK. YCJIOBHUS CYIIECTBOBAHHUS 3JIEKTPUYECKOrO TOKa. VICTOUHMKHM TOKA.
Cuna Toka. [TocTOSTHHBIN TOK.

Hanpsixenune. 3akon Oma a1 yyacTka Hemnu.

DNEKTPUUECKOE CONPOTUBIICHUE. Y IEIBHOE CONPOTUBIEHHE BemecTBa. [locnenoBarensHoe,
MapajieJIbHOE, CMEIIAHHOE COEAMHEHUE TIPOBOJHUKOB.

Pabota anexrpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOmHOCTb 37IEKTPUYECKOT0 TOKA.

DNEKTpOABUKYIAas CHJIa U BHYTPEHHEE CONPOTHBIICHHE MCTOYHMKA TOKa. 3akoH Owma s
IIOJIHOM (3aMKHYTOH) 3neKkTpuyeckoi nenu. KopoTkoe 3aMblkaHue.

DNEeKTpOHHAs TPOBOJIMMOCTb TBEPABIX METAIIOB. 3aBUCHUMOCTb COIIPOTUBIIEHUS METAIIJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTD.

DIIEKTPUYECKUI TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBoanuku. CoOCTBEHHAS M MPUMECHAS! TPOBOIUMOCTH TOTYIIPOBOIHUKOB. CBOMCTBA
p—n-niepexona. [lonynpoBoAHUKOBBIE TIPUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paclulaBax dJIEKTPOJIIUTOB. OJIEKTPOIUTHUECKAS
JTcCcoManus. DINEKTPOIHU3.

DnekTpuyeckuii TOK B razax. CaMOCTOSTENIbHBIA U HECAMOCTOSITENIbHBIA pa3psa. MoJHus.
[Tna3ma.

TexHuueckue ycTpoucTBa M NMPAKTUUECKOE ITPUMEHEHHUE: aMIIEpMETpP, BOJIBTMETpP, PEOCTar,
WCTOYHUKHA TOKa, OJIJIEKTPOHArpeBaTENbHBIE MPUOOPHI, AIIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETP  CONpPOTHBIEHHS,  BAaKyyMHBIH  AMOA,  TEPMUCTOPHI U (POTOPE3UCTOPHI,
IO IIPOBOTHUKOBBIN THOJ, FaIbBaHUKA.

Jlemoncmpayuu

W3mepenune cuiibl TOKa U HaPsHKEHUS.

3aBUCHUMOCTb CONPOTHUBIICHUS LMIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IJIOLIAAH
MIONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMeniaHHOE COEIMHEHHNE TPOBOJHUKOB.

[Ipsimoe wu3MepeHue HIEKTPOABIKYIIEH cuiibl. KOpOTKOe 3aMblKaHWE TajJbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.



3aBUCUMOCTbH COMPOTUBIICHUS METAJIJIOB OT TEMIIEPATyPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoli pa3psag 1 NpOBOAMMOCTb BO3AYXa.

OaHOCTOPOHHSS TPOBOJAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomol

N3ydeHne cMelaHHOro COeAMHEHUS PE3UCTOPOB.

N3mepenue 37eKTpoABMKYIIEH CUITbI UICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.

Habmonenue snektponusa.

MesknpeamMeTHbie CBSA3H

N3yuyenne kypca ¢usuku 6asoBoro ypoBHsS B 10 Kkiacce oOCymIeCTBISETCS € y4€TOM
COJIEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3CH C KypcaMH MaTeMAaTHKH, OWOJIOTHH, XUMUH, Teorpadun
Y TEXHOJIOTHH.

Meswxcnpeomemuvie nowsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO IIO3HAHMS:
SBIICHWE, HAay4YHbIH (akT, rumore3a, (u3mueckas BENUYHHA, 3aKOH, TEOpHs, HaOIIOJIEHUE,
SKCTIIEPUMEHT, MOJCIUPOBAHUE, MOJICIIb, U3MEPEHHUE.

Mamemamuxa: penieHHe CHUCTEMbl ypaBHEHUM, TUHEHas (yHKUus, napabona, runepOona,
UX TpadUKud U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHl M HX IMPOCKUMH HA OCH KOOpAMUHAT,
CJI0’KEHHE BEKTOPOB.

buonocus: MexaHumueckoe IBIKEHUE B >KMBOHM mpupoze, nuddys3us, ocMoc, TErooOMeH
JKUBBIX OPTraHU3MOB (BUABI TEIUIONEpEauH, TEIJIOBOE PaBHOBECHE), DJIEKTPUUYECKHUE SBJICHUS B
JKABOM IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHHWE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPJBIX TEJN, )KUAKOCTEHN U ra30B, AIEKTPUUECKUE CBOMCTBA
METAJUJIOB, SJICKTPOJIUTUYECKAS TUCCOLIUALINSI, TaThBAHUKA.

l'eocpaghus: BAAXKHOCTH BO3/1yXa, BETPHI, 0apOMeETp, TEPMOMETD.

Texnonoeus: mpeodbpazoBaHue ABMKCHUN C WCMOJIB30BAHUEM MEXAHHM3MOB, YUYET TPEHHS B
TE€XHHUKE, MOJAIIUIHUKN, HCIONb30BAHHE 3aKOHA COXpPaHEHMsI HMITyJbca B TEXHUKE (pakeTa,
BOAOMET U JPYTHE), IBUTATEIh BHYTPEHHETO CTOPaHMsl, MapoBasi TypOUHA, OBITOBOI XOIOJMILHUK,
KOHJIULIUOHED, TEXHOJIOTUHU MOJyYEHHUs] COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCIIE€ HAHOMATEPUAJIOB,
M HAHOTEXHOJIOTHH, DJJIEKTPOCTATHYECKAs 3allUTa, 3a3eMJICHHE JJICKTPONPHUOOpPOB, KCEPOKC,
CTpYHHBIA TIPUHTEp, JJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETHTEIbHBIE MPUOOPHI,
rajbBaHUKA.

11 KIIACC
Pa3znea 4. JiiekTpoAuHAMHUKA

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctrossHHBIE MarHuThl. B3anmoaencTBrE NOCTOAHHBIX MAarHUTOB. MaruuTHoe noJie. Bekrop
MAarHUTHOM MHAYKIMH. [IpuHIMN Cynepno3uiny MarHUTHBIX NoJIeH. JINHMYM MarHUTHOW UHAYKIIUH.
Kaptuna nuHuit MarHUTHOM MHAYKIIMH MOJISl TOCTOSIHHBIX MAarHUTOB.

MarnuTHOoe Moje MNpPOBOAHMKA ¢ TOKOM. KapTuHa JMHMM HMHIyKIMM MAarHUTHOTO IIOJIA
JUTMHHOTO TIPSIMOTO MPOBOJIHMUKA U 3aMKHYTOI'O KOJIBIIEBOTO MPOBOJHMKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzaumonencTBue mpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOlyJIb U HAalIpaBJICHUE.

Cuna Jlopenna, €€ MOayJib U HanpaBieHue. [[BrkeHne 3apsyKeHHON YacTUIIbl B OJHOPOIHOM
MarHuTHoM nose. Pabora cuisl Jlopena.

SIBeHne  AIEKTPOMArHUTHOM WHAYKIUU. [loTOK BekTOpa MAarHUTHOM  WHIYKIIUU.
DNEKTPOABUKYILAs CHUJIa MHAYKIUU. 3aKOH JIEKTPOMarHuTHOM nHaykuuu dapayes.

BuxpeBoe nanekTpuueckoe Mose. ONEKTPOJABMKYyLIas CWia HMHAYKIMM B TPOBOJHUKE,
JBIKYIIEMCS IOCTYIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJI€.

[IpaBuno Jlenma.

NHnykTuBHOCTD. SIBJICHUE CAMOMHAYKIIMHU. DJIEKTPOJBIKYIIAs CHUJIa CAMOUH Y KIIUH.



DHeprus MarHUTHOTO MOJIS KaTYIIKU C TOKOM.

ONEeKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoOHCTBA M NPAKTHUUECKOE IPUMEHEHHME: IOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTBl, JIEKTPOJABUIaTENb, yCKOPUTEIIN MIEMEHTAapHbBIX YaCTHLl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM I1OJIEM.

JIMHUM MHOYKIMY MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHME ANEKTPOMArHUTHOM MHIYKIUH.

[IpaBuiio Jlenna.

3aBUCHUMOCTb JIEKTPOJABIIKYIIEH CHJIBl MHAYKIHUU OT CKOPOCTH H3MEHEHUS MAarHUTHOIO
IIOTOKA.

SIBneHne caMOMHTy KUY,

Yuenuueckuii sxcnepumenm, nabopamoprwvie pabomul

W3yyeHre MarHuTHOTO NOJIS KaTyIIKHU C TOKOM.

HccnenoBanue AeiCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBIE€HUS 2IEKTPOMarHUTHOW MHAYKIIMH.

Pa3gean 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KO1€0AHUS

Konebarenpnass cucrema. CBoOOmHBIE MexaHWYecKHe Koyebanusi. [apmoHmueckue
konebanusa. Ilepuon, dacrora, amrmumryna u  (aza konebaHuil. [IpyXHMHHBIH MasTHHK.
MatemaTiueckuil MasTHUK. YpaBHEHUE TapMOHMUYECKUX KosiebaHuil. IIpeBpalienue sHepruu npu
rapMOHUYECKUX KOJIeOaHUsIX.

Konebarenbubiii koHTyp. CBOOOAHBIE SJIEKTPOMArHUTHBIE KOJeOaHHS B UACATHHOM
KoieOaTeIbHOM  KOHTYype. AHQJIOTHUS MEXAY MEXaHHYECKMMHU M BJIEKTPOMArHUTHBIMU
konebanusamu. @opmyna Tomcona. 3akoH COXpaHEHUS PHEPTUU B HACATBHOM KoJeOaTeTbHOM
KOHTYpe.

[IpencraBneHne O 3aTyXaloUMX KoleOaHMAX. BBIHYXICHHbIE MEXaHHUECKHE KOJIeOaHWS.
Pe3onanc. BeiHyKI€HHBIE 2JIEKTPOMarHUTHbBIE KOJIeOaHMsL.

Ilepemennbiii Tok. CHUHYCOMAAIbHBIA IEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOrO TOKa.
AMITIUTYJHOE ¥ IEHCTBYIOLICE 3HAYEHUE CUIIbI TOKA U HANIPSIKCHMUSL.

Tpancdopmarop. IIpousBoacTBo, mnepenadya M IMOTPEOICHHE BIIEKTPUUYECKOW HHEPTHUU.
OKOJIOTUYECKME PHCKM IIPH  IPOU3BOACTBE 3JIeKTpodHepruu. KynpTypa HCnosab30BaHUsA
AJIEKTPO3HEPTUU B ITOBCEAHEBHOM JKU3HMU.

TexHuueckue ycTporucTBa M MPAKTUYECKOE MPUMEHEHHUE: AJIEKTPUUYECKUN 3BOHOK, T€HEPATOP
IIEPEMEHHOT'0 TOKA, JIMHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KojeOaTelbHOW cHCTEMBbl (NPYKUHHBIA MM MaTeMaTHUeCKUH
MasITHHK).

Habmronenue 3atyxaronmx KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CB0oOOAHBIC AJICKTPOMArHUTHBIE KOJICOAHMS.

OcumutorpaMMbl — (3aBUCUMOCTH ~ CHJIBI  TOKa W HAmpsOKEHUS OT  BPEMEHH) s
JIEKTPOMAarHUTHBIX KOJIEOAHUH.

Pe3oHaHc mpu nocnenoBaTeNbHOM COEIUMHEHHM PE3UCTOpPA, KATYIIKW HHAYKTHUBHOCTH H
KOHJICHCATOPA.

Mogenb TMHUY 3IEKTPOIIEpENAYH.



Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MaJIbIX KOJIEOAHUH Tpy3a Ha HUTH OT JJIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanne IepeMEHHOIO TOKa B LENUM M3 IOCIENOBAaTEIBHO  COEAMHEHHBIX
KOHJIEHCATOPa, KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMmMHbLe 60JIHbL

MexaHuuyeckue BOJIHBI, yclioBUs pactipocTpaneHusd. [lepuoa. CkopocTh pacnpocTpaHEHUs U
JuinHa BoJiHBL. [lonepeunslie U mpoaonbHble BodHBL. VHTepdepenus n qudpakuus MeXaHHUECKUX
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHbIE BOJHBIL. YCIOBUS M3JIy4YEHHs] O3JEKTPOMAarHUTHBIX BOJIH. B3anmHuas
opueHTanys BekTopoB E, B, V B anexTpomaruutHo# BosiHEe. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH:
OTpaXEHWE,  NpeJOMIICHHe,  moysipu3anus,  audpakmus,  uHTepdepenuus.  CkopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 3neKTpoOMarHUTHBIX BOJIH. [IpuMeHeHNEe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI paguoCBsI3U U TeneBuAcHUs. Paguonokamnus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAlOIIeH cpeibl.

TexHnyeckue yCTpONCTBA M IPAKTHYECKOE INPUMEHEHHE: MY3bIKAIbHBIE HHCTPYMEHTHI,
yJIbTpa3ByKOBasi JMAarHOCTUKA B TEXHUKE U MEIUIMHE, pajxap, pPaJuONpPUEMHUK, TEJIEBU3OD,
aHnTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTPaHEHHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmtomnieecst Ten0 kak UCTOUHUK 3BYKa.

HabmioneHne oTpaxeHus U NPeIOMICHHUSI MEXaHUYECKHUX BOJIH.

Habmonenue unrepdepeHny U AMPPakiiui MEXaHUUECKHUX BOJIH.

3BYKOBOM PE30HAHC.

HabmioneHune cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTYAON M YaCTOTOM KoJeOaHHiA.

HccnenoBanue CBOMCTB IEKTPOMArHUTHBIX BOJIH: OTPaXCHHE, IPEIOMIICHUE, TIOIpHU3aLys,
mudpakius, tHTepEpeHIus.

Tema 3. Onmuxa

I'eomerprueckas onruka. IIpsmMonnHeHOE pacIpOCTpaHEHHUE CBETa B OAHOPOJHOU Cpee.
JIyud cBeta. ToueyHBII ICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBera. [locTpoeHue u300pakKeHHH B IIOCKOM
3epKaie.

[Ipenomienue cBeta. 3aKOHBI MPETOMIICHHUS cBeTa. AOCONIOTHBIN MMOKa3aTeNb MPETOMIICHHUS.
[TonHnoe BHyTpeHHee oTpakeHue. [IpeaenbHbIi yroa NoJIHOrO BHYTPEHHETO OTPaKEHUS.

Hucniepcus ceera. CloxxHbIH cocTaB 6eroro cera. LIBer.

Colwuparonue U paccenBaromue JuH3bl. ToHKas MrH3a. DOKYCHOE pacCTOsTHUE U ONTHYECKAas
cuna TOHKOM nuH3BL IlocTpoeHune wu300pakeHHI B COOMPAIOIIMX W PACCEUBAIOIIMX JIMH3AX.
dopmyIia TOHKOH JTMH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensr npUMEHUMOCTH TEOMETPUUECKON ONTHKH.

Bomnosas ontuka. Matepdepenius ceeta. KorepeHTHbIE HCTOYHUKHU. Y CJIOBUSI HAOTIOICHUS
MaKCUMYMOB U MMHHUMYMOB B MHTEP(HEPEHIIMOHHON KapTHHE OT JIBYX CHH(a3HBIX KOT'€PEHTHBIX
HUCTOYHUKOB.

Hudpaxius ceeta. JJudpakunonnas pemeTka. Y caoBue HaOMIOACHUS ITaBHBIX MAaKCUMYMOB
IIPU NaICHUM MOHOXPOMATHUECKOr0 CBETa Ha AU(PAKIIMOHHYIO PELIETKY.

IHonspusanus ceera.

TexHuueckue ycTpolcTBa M MPAaKTUYECKOE INPUMEHEHHWE: O4YKH, Jiyna, (¢oToanmapar,
MIPOEKIIMOHHBIN armapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, AU(paKIMOHHAs pemeTka,
HOJIIPOU L.

Jlemoncmpayuu



[IpsimonuHeitHOE paclmpoCTpaHEeHUEe, OTpaKEHUE U MpernoMieHue cBera. OnTuyeckue
puOOPEIL.

[TonHOE BHyTpeHHEE oTpaxkeHue. MoJienb cBeToBOa.

HccnenoBanue cBOWCTB N300paKeHH B TUH3AX.

Mopenn MEKPOCKOIIA, TEIECKOIIA.

Habmronenue untepdepeHIun cBera.

Habmonenue nudpakuun certa.

Habmonenue aucnepcun cBera.

[TosyueHue cuekTpa ¢ HOMOIIbIO IPU3MBI.

[Tony4yeHnue cnekTpa ¢ MOMOIIbIO AU(PPAKIIMOHHON PEIIETKH.

Habumronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue nokaszaTesns NpeaoMIICHUS CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHH B TUH3aX.

HaGmonenue qucnepcun cBeTta.
Pa3nes 6. OcHOBBI cielIUAIbLHON T€OPUH OTHOCUTEIBHOCTH

I'panuubl OPUMEHUMOCTH KJIacCH4YecKol MexaHuku. [locTynaTel crnenuanbHOW TEOPHUH
OTHOCUTEJILHOCTH: WHBAPUAHTHOCTh MOJYJIA CKOPOCTM CBETa B  BAaKyyMe, [PUHLHII
OTHOCHUTENLHOCTH DUHINITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU U COKPAILEHUE JUIHHBI.

DHEprusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPTUEN U UMITYJILCOM PENSTUBUCTCKON YaCTULIbl. DHEPIUs TOKOSI.
Pa3znen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®oronsl. Popmyna [Inanka cBsA3M SHEPruu (OTOHA C €ro 4acTOTONM. DHEPrusi U HUMITYJIbC
¢doToHa.

Otkpeitue u uccnenosanue poroaddexra. Oneitel A. I'. Croneroa. 3akoHsl GoToddpekra.
VYpasuenue DitnmreitHa st potodddekra. «Kpacnas rpanuma» gororddexra.

JNasnenue ceera. OnbiTel [1. H. JIeOenena.

XUMHYECKOE IeHCTBUE CBETA.

TexHudyeckue yCTpPOWCTBA M MPAKTUYECKOE MpUMEeHeHHe: (oTodaemMeHT, (HOTOJaTUUK,
COJIHEUHas OaTapesi, CBETOIHOI.

Jlemoncmpayuu

®dotor(hPeKT Ha YCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTodddekra.

CBeTOaHOI.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. Ombithl Pesepdopna mo paccessHuio o -vactui. [lnaneraphas
Mozenb atoma. Iloctynmatel bopa. M3nyuenune m morsomenne (HOTOHOB MPH IEPEXOJe aToMa C
OJIHOT'O YPOBHsI 3HEPruu Ha Apyroi. Buasl cnektpos. CrieKTp ypOBHEN dHEPrUM aToMa BOJOPOAA.

BousiHoBbIe cBOMcTBa yacTull. Bonubl ge bpoins. KopyckyisipHO-BOJHOBOM JTyaiu3Mm.

CroHTaHHOE U BBIHYKJICHHOE U3TyUYeHHUE.

TexHuueckue yCTpoMCTBA U NPAKTHUYECKOE MPUMEHEHHE: CIEKTPajJbHbIA  aHaIU3
(cnekTpockomn), 1a3ep, KBAaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

OnpenenieHne JUIMHBI BOJIHBI Ja3epa.

HabmioneHne nuHeyaThIX CIIEKTPOB U3y YCHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmwvie pabomul



HaGmronenue nuHeRvyaToro CrexkTpa.

Tema 3. Amomnoe a0po

DKCHIEpUMEHTBI, JOKA3bIBAIOUINE CIOXKHOCTh CTPOEHUs sipa. OTKpbITHE PAJMOAKTUBHOCTH.
OmnbiTel Pezepdopna mo ompeneneHuio cocTaBa paguMoakTUBHOrO m3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3Iy4yeHus. BiusHue paquoakTUBHOCTH Ha KUBbIE OPraHU3MBI.

OTkpeiTHE NTpOTOHA U HelTpoHa. HykiioHHas monens sipa ['eitzenbepra—Banenko. 3apsn
sapa. MaccoBoe uncio sapa. U3oTomsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIN Oera-pacmaj. ['amma-uznydeHue. 3aKoH
PaAMoOaKTUBHOIO pacnaja.

DHeprust cBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JleekT macchl sapa.

Snepusle peakuuu. JleneHne U CUHTES SIED.

SAnepusiii  peaktop. TepmosimepHblii cuHTe3. I[IpobmemMbl U TMEPCHEKTHBBI  SAEPHOM
SHEPreTHKU. DKOJIOIMYECKHUE aCIIEKThI IEPHON SHEPTETUKH.

OnemeHTapHble YacTULIBI. OTKpPBITHE TO3UTPOHA.

MeTo/1bl HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHULL.

®dyHaaMeHTanbHbIE B3auMoeicTBus. EquncTBo pusnueckoit KapTUHBI MUpa.

TexHuyeckue ycTpoHCTBAa M TNPAKTUYECKOE IMPUMEHEHME: NO3UMETp, Kamepa Buibcona,
SIIEPHBIN peakTop, aToMHast bomoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUH M ACTPOPHU3UKHU

Oransl pa3BUTUSA acCTpOHOMHUU. lIpHuKiIagHOE M MUPOBO33pEHUYECKOE 3HAUEHUE aCTPOHOMUH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IIIAHETHI, X BUAUMOE ABH)KEHHUE.

Conneunas cucrema.

Connue. Conneunas akTuBHOCTb. MicTounuk sHeprun CosHua U 3BE31. 3BE3/1bI, UX OCHOBHBIE
XapaKkTepUCTUKHU. JlmarpamMma «CHEKTpaJbHBI KJAcC — CBETUMOCTb». 3BE3ABI TJIaBHOMU
MIOCJIEZIOBATEIbHOCTUA.  3aBUCHUMOCTh ~ «Macca —  CBETUMOCTb» A 3BE3]  TJIaBHOU
MIOCJIEZIOBATEIBHOCTH.  BHyTpeHnHee crTpoenue 3BE3n. COBpeMEHHBIE NPEICTABICHHA O
IIPOUCXOXACHNUHU U 3Boounu CoslHLa U 3BE3/1. DTanbl AKU3HU 3BE3.

Mueunsiii [Iyte — Hama ["anaktuka. [lonoxxenue u nBuxenune Connua B ['anaktuke. Tumnbl
rajakTuk. Paguoranaktuky u kBazapel. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmpenune Bceenennoit. 3akon Xa0606ma. Pa3Oeranme ramaktuk. Teopus
Bbonpmoro B3peiBa. PenukroBoe usinydeHue.

MacmrabHas cTpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie mpodiaemMbl aCTpOHOMUHU.

Yuenuueckue nabarooenus

HabmioneHust HeBOOpYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM KOMITbIOTEPHBIX MPUIOKESHUHN 15
OIIPENICNIEHUS] TI0JIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/Us
CeBepHoro nostymapus 1 sipkue 3BE3/1bl.

Hab6monenus B reneckon JIynsl, uraner, Maeunoro [TyTu.

O06o0maree MOBTOPEHUE

Ponb ¢pu3uky 1 acTpOHOMHH B IKOHOMHYECKOM, TEXHOJIOTHYECKOM, COIMATBLHON M 3THUECKOM
cdepax IeATENTBHOCTH YEJIOBEKa, POJb U MECTO (M3UKM U aCTPOHOMHM B COBPEMEHHOW Hay4dyHOU
KapTUHE MHUpa, POJb (Qu3snyeckod Teopuu B (OPMHUPOBAHMH TPEACTABICHHH O (HU3HIECKOM
KapTHHE MHUpPa, MECTO (hpu3nyeckol KapTHHBI MHpa B OOILIEM pALY COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IIPEICTaBICHUN O IIPUPOJE.

MesknpeamMeTHble CBSI3H



Wzyuenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kkimacce oCymiecTBIsIeTCS € Y4ETOM
COJIepKaTeNbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMHU MaTeMaTHUKH, OWOJIOTUH, XUMUH, Teorpadun
U TEXHOJIOTHH.

MeosicnpeOomemnuvle nowsimus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO TO3HAHUS:
SBJICHUE, HAyYHBI (aKT, THIOTE3a, (U3NYECKas BEIMYHMHA, 3aKOH, TEOpHs, HaOIroaeHue,
SKCIEPUMEHT, MOAECIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CHUCTEMbl YpPaBHEHHM, TPUTOHOMETpPUYECKHE (QYHKIMH: CHHYC,
KOCHHYC, TAaHIE€HC, KOTaHI'€HC, OCHOBHOE€ TPHUIOHOMETPUUECKOE TOXKIECTBO, BEKTOPBl M HUX
MPOEKIIMM HAa OCU KOOPAMHAT, CJIOXEHHE BEKTOPOB, MPOU3BOAHBIC AJIEMEHTApHBIX (PYHKIIHM,
MIPU3HAKU NT0I00US TPEYTOJIBHUKOB, OMpeIeJIeHHE TIOMIaAN TUTIOCKUX GUryp u oonéma ted.

buonocus: snexTpuyeckue SBICHUS B )KUBOM NPUPOJIE, KoJieOaTeNbHbIE IBUKEHUS B KUBOU
MPUPOJIE, ONITUUECKUE SIBJICHUS B )KUBOU MPUPOJE, NIEUCTBUE paIuallUi HA dKUBBIE OPTraHU3MBI.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYyJ, KpHCTaJUIMYecKas CTPyKTypa TBEPABIX Tel,
MEXaHU3MBbI 00pa30BaHUS KPUCTAJUIMYECKOM PEIIETKH, CIIEKTPAIbHBIN aHaIN3.

l'eocpaghus: MarHUTHBIE TONIOCAa 3€MJIM, 3aJ€KM MAarHUTHBIX PyH, (HOTOChEMKA 3€eMHOMU
MMOBEPXHOCTHU, IPEACKAZAHNE 3EMIIETPSICEHUIA.

Texnonozus: TUHUM DIIEKTpONEpenayd, NeHEpaTop MEPEMEHHOr0 TOKa, AJIEKTPOJBUraTellb,
WHAYKIIMOHHAsl Te4Yb, pajaap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
MIPOEKIIMOHHBIN amnmnapar, BOJIOKOHHAs OITHKA, COJIHEYHas Oarapes.
INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenne yuebOHOro mpeamera «Du3uKa» Ha YPOBHE CpeTHEro o0O0IIero oOpa3oBaHUS
(0a30BBIl YPOBEHB) JOIKHO 00ECTICYUTH TOCTHYKEHUE CIIEAYIONIMX JINYHOCTHBIX, METAIIPEIMETHBIX
Y IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS yueOHoro mpenMera «Du3nka» TOMKHBI OTpaXKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIlMXcs PYKOBOACTBOBATHCA C(HOPMUPOBAHHON BHYTpPEHHEH
MTO3UIIMEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHUEHTAIlMN, MTO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM LIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACHIMPEHHUE KU3HEHHOTO
OMbITA U ONBITA EATEIBHOCTH B MPOILIECCE PEAN3ALMM OCHOBHBIX HAIPaBICHUN BOCIUTATEIbHOU
JESTENIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpamaaHCKOr0 BOCIUTAHMS

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM  MO3MIMU  OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOI0 OOIIECTBA;

NPUHATHE TPAJUIHMOHHBIX OOIIEYETOBEYECKUX TYMAHUCTHUECKUX U JEMOKPATUYECKHUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HHTEpECax TIPa)KAAaHCKOTO OOIIecTBa,
y4acTBOBaTh B CAMOYTIPaBJICHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHUE B3aUMOJICHCTBOBATD C COI[MAIbHBIMU UHCTUTYTaMU B COOTBETCTBHUH C X (PYHKLIUAMHU
Y Ha3HAYCHHEM;

TOTOBHOCTb K T'YMaHUTAaPHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTH POCCUICKON TPaxTaHCKOW UACHTUYHOCTH, TATPUOTU3MA,

LIEHHOCTHOE OTHOUIEHUE K I'OCYIapCTBEHHBIM CUMBOJIaM, JOCTHXKEHHUSIM POCCUMCKUX YUEHBIX
B 001aCTH (PU3UKHU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO TIOBECHHUS;

CIIOCOOHOCTH OLIEHHMBATh CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B IEATENBHOCTH YUEHOIO;

OCO3HaHHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OyAyLIEero;

4) 3cTeTHYECKOr0 BOCTIUTAHMSL:



JCTETHYECKOE OTHOIIEHHWE K MHPY, BKIIOYAs ACTETUKY HAyYHOI'O TBOPUYECTBA, MPUCYIIETO
(buznueckoil HayKe;

5) Tpy10BOro BOCIIUTAHMA:

WHTEpEC K pa3InuHbIM cepam npodecCHoHaTbHON ASSITENFHOCTH, B TOM YHCIIE CBS3aHHBIM C
GU3MKON ¥ TEXHWKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymed mnpodeccun u
peann30BbIBaTH COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M camMOOOpa30oBaHUIO B 00JacTH (Gu3uKd Ha
MIPOTSKEHUH BCEH KU3HU;

6) 3K0J10rMYEeCKOTr0 BOCTIUTAHMS:

c(OpPMUPOBAHHOCTh  JKOJOTMYECKON KYyIbTYphl, OCO3HAaHHWE TJI00AIBHOTO XapakTepa
9KOJIOTMUYECKUX MPOOIIeEM;

TUTAHUPOBAHKUE U OCYIIECTBICHUE JIEUCTBUN B OKPYIXKAIOIICH Cpelle Ha OCHOBE 3HAHUS LeJei
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacmupeHue ombITa JesITENbHOCTH YKOJIOTUYECKON HANpPaBIEHHOCTH HA OCHOBE MMEIOIIUXCS
3HaHUi 10 (pusuKe;

7) HUEHHOCTH HAYYHOT0 TO3HAHMS:

c(OpMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(busnueckoil HayKu;

OCO3HAaHHE LIEHHOCTH HAay4YHOW [eATeIbHOCTH, TOTOBHOCTh B IPOLECCE U3YUYEHUS (PUHUKU
OCYIIECTBIIATH MPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATEIbHOCTh HHANBUYAbHO U B TPYTIIE.
METAIIPEMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHbIE YHHBepcalbHbIe YueOHbIEe 1eHCTBUSA
Ba3oBble oruyeckue geicTBus:

CaMOCTOSITENIbHO  (POPMYIUPOBAaTh M aKTyaJlH3UpOBaTh NpoOlIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEACTIATH eNIU ACSITeNbHOCTH, 3a]]aBaTh MapaMeTPhl U KPUTEPHUH UX TOCTHKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX (DU3HUECKUX SIBICHUSX;

paspabatbIBaTh IJIaH peuieHHs MpoOaemMbl ¢ YYETOM aHAIM3a UMEIOIIUXCSI MaTepUAbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBbI B JESTEIbHOCTb, OLCHHBATh COOTBETCTBHE pE3YJbTaTOB LEJM,
OLIEHHMBATh PUCKU MOCIEACTBUN AESITEIbHOCTH;

KOOPJIUHUPOBAaTh U BBINOJHATH pPa0OTy B YCIOBUSIX pPEATbHOTO, BUPTYAIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.
ba3oBble ucciienoBare/bCcKue 1eHCTBUA:

BIIJICTh HAYYHOM TEPMUHOJIOTHEH, KIIOYEBHIMU TMOHATUSAMU M METOJaMU (U3NYECKOM
HaYyKHU;

BJIQJICTh HABbIKAMHU Y4YEOHO-HCCIEI0BATEIbCKOM W TPOEKTHOM JEesTeNbHOCTH B 00JacTH
(U3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TOMCKY METOJIOB PELICHHs 3ajay
(bu3MYecKoro coaepKaHus, MPUMEHEHHUIO Pa3InYHbIX METOI0B TO3HAHMUS;

BJIAJIETh BHJIAMH JIEITEJILHOCTU IO TOJYYEHHIO HOBOTO 3HAHMS, €r0 HHTEpIpeTaluH,
MpeoOpa30BaHUI0 U NMPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX CUTYallUsAX, B TOM YHCIE IPU CO3TaHHUU
y4eOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUUYUHHO-CIIEICTBEHHBIE CBSI3U U aKTyallM3UpOBATh 3aJauy, BHIABUTATh TUIIOTE3Y
e€ pelIeHMs], HaXOJUTh apTyYMEHTHI ISl I0Ka3aTeIbCTBAa CBOUX YTBEPKICHUM, 3a7aBaTh MapaMeTphbl
U KPUTEPUU PELICHHUS,;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJ€ PEHICHHUS 3aJaud Pe3yJbTaTbl, KPUTUYECKH OLICHUBATH
UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a7aydl B 00Pa30BaTEIbHON NEATEIBHOCTH, B TOM
Yyclie IpU U3YYeHUH (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIHN OIIBIT,



YMETh IEPEHOCUTD 3HaHUS MO (PU3MKE B IPAKTUUECKYIO 00JIaCTh KU3HEAEATEIbHOCTH;

yYMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE UJIEU, IPEIaraTh OPUTMHAIbHbBIE TOJXOAbl U PEIICHMUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, AOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

Pabora ¢ undopmanmeii:

BJIQ/IETh HaBBIKAMU TMOMy4YeHHs] WHPOpManuu (U3HUECKOrO COAEpKAHMUS M3 HCTOUYHHKOB
pa3HbIX THWIIOB, CAMOCTOSITEJIBHO OCYIUECTBJIATH IIOWUCK, AaHAU3, CHUCTEMATH3aLUI0 U
WMHTEPIPETANIO HHPOPMAIIH Pa3INYHbIX BUOB U (DOPM MpeICTaBICHHUS;

OLIEHMBAThH JJOCTOBEPHOCTh MH(POPMALIHH;

WCIOJIb30BaTh Cpe/ICTBa MH(GOPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHI B pelICHUH
KOTHUTHUBHBIX, KOMMYHHMKATHUBHBIX M OpPraHM3alMOHHBIX 3aJady C COONIOJICHHEM TpeOOBaHUM
OPrOHOMUKH, TEXHUKHU O€30MaCHOCTHU, TUTHEHBI, PECypcocOepexeHHs, MPABOBBIX U ITUYECKUX
HOPM, HOPM HH(POPMAITHOHHOW 0€301aCHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COAEPIKAHUS B PA3IMUHBIX opMaTax ¢ yuéTOM Ha3HAUCHUS
nHpOpPMAIMM ¥ TEJIEBOM ayIUTOpPHH, BBHIOMpas ONTHMANbHYIO (OpMY TMpencTaBICHUS U
BU3YaIH3aIIH.

KoMMyHHKaTHBHBIE YyHUBEPCAJIbHbIEC YUeOHbIE 1eCTBHA:

OCYIIECTBIISATH OOIICHHE HA YpOKaX (DU3UKHU M BO BHE-YPOUHOU NESTEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(IMKTHBIX CUTYalluil U CMATr4aTh KOH(MIUKTHI,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAaHHEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U UHIUBUIYaJIbHOU pabOThI;

BbIOUpaTh TEMAaTUKy U METOJbl COBMECTHBIX ACUCTBUN C y4E€TOM OOIIUX HHTEPECOB H
BO3MOXKHOCTEH KaXK/10T0 4jieHa KOJUIEKTHBA;

MIPUHUMATD 1IeJTd COBMECTHOMW JIeATEIbHOCTH, OPTAaHU30BBIBATH U KOOPAMHUPOBATH ACHCTBUS
o €€ JOCTHMIKEHUIO: COCTAaBIATh IUIAH JACUCTBUHM, pacCIpeAcsATh pPOJIM C YYETOM MHEHHUHI
Y4aCTHUKOB, O0CY>KIAaTh Pe3yJIbTaThl COBMECTHON PaOOTHI;

OLIEHUBATh KA4eCTBO CBOETO BKJIAJA M KKJIOTO YYaCTHHUKA KOMaH/bl B OOIIMN pe3yJIbTaT 1o
pa3pabOTaHHBIM KPUTEPHSIM,

IpeajgaraTb HOBBIE IPOEKTHI, OLICHMBAThb HJAEHU C IO3ULUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh [TO3UTUBHOE CTPATErMUECKOE NIOBEICHUE B PA3IMYHBIX CUTYaLUsIX, IPOSIBIISTh
TBOPYECTBO U BOOOpakeHUE, ObITh NHUIIUATUBHBIM.

PeryassiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eiCTBHS
Camoopranusanms:

CaMOCTOSITENIFHO OCYIIECTBJIATh II0O3HABATENIbHYIO JEATEIBbHOCTh B 00MacTH (U3MKU U
ACTPOHOMUHU, BBISIBIATH MTPOOJIEMBI, CTABUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIBHO COCTAaBIATh IUIAH PELICHMs] pPacUETHBIX M KAadeCTBEHHBIX 3ajad, IUIaH
BBIIIOJTHEHUSI  MPAKTUYeCKOM paboThl €  y4€TOM HMEIOIIMUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUM;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuMpsATh paMK1 y4eOHOT0 peIMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
pelieHue;

OLICHHUBATH MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO SPYIULIUU B 00JacTU (DU3HUKH, MMOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTEIbHBIA U KYJbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJVIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTH, OLICHUBATDH
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIaJICTh HAaBBIKAMHU [MO3HABATEIbHON peQIIeKCHH KaK OCO3HAHUS COBEPILAEMBIX JCHCTBHM U
MBICJIUTENBHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUM;



WCTIOJIH30BATh MPUEMBI pe(IICKCHHU ISl OLIEHKU CUTYalluH, BEIOOpa BEPHOTO PEIICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U ApTyMEHTBI IPYTUX IPH aHAIINU3€E PE3yJIbTaTOB JACSITEIbHOCTH;

MIPUHUMATD ce0sl, HOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U ApTyMEHTHI IPYTUX IPH aHAIIN3€E PE3YJIbTaTOB JACSITEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPaABO JAPYTUX Ha OMIMOKH.

B mponecce qocTuKeHHs! TMUYHOCTHBIX PE3yJIbTaTOB OCBOEHMSI MPOrPaMMBbI MO (U3HUKE IS
YPOBHSI CpeAHEro oomiero oOpazoBaHMs Yy OOYYaOLIMXCS COBEPIICHCTBYETCS 3MOLMOHAIBHBIN
WHTEJUICKT, TIPEATIONIAT A0 C(hOPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOIIET0 CIOCOOHOCTh MOHMMATh CBOE 3MOILIMOHAIBHOE COCTOSIHHUE,
BHJICTh HAMPABJICHUS PA3BUTHUSI COOCTBEHHOM SMOIIMOHAIBHOM cepbl, OBITH yBEPEHHBIM B ceO€;

CaMOpETyJIMPOBaHMs, BKIIOYAIOIIErO0 CAMOKOHTPOJb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH
3a CBOE MOBEJIEHUE, CIOCOOHOCTh aJalNTHUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSIM U NPOSIBIISITH
T'MOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBALIMM, BKJIIOYAIOLIECH CTPEMJICHUE K JOCTMIKCHUIO LEIW U YCIEXy,
ONTHMHU3M, UHUIIMATUBHOCTb, YMEHHE JACHCTBOBATH UCXOAS U3 CBOUX BO3MOYKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CHOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYIHX,
YUUTBIBATh €T0 MPU OCYIECTBIEHUH OOIIEHHUs, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIMX CIHOCOOHOCTh BBICTpauBaThb OTHOILUEHHUS C JPYTHMMH
JIO/IbMU, 3a00TUTKCS, IPOSBIIATH HHTEPEC U Pa3peliaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonny oOywenus B 10 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTD y OOYYAIOIIMXCS YMEHHNA:

JI€MOHCTPHPOBATh Ha MpUMeEpax posib U MecTo (PU3MKM B (POPMHUPOBAHMHM COBPEMEHHOMH
Hay4HOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHHKM W TEXHOJOTHH, B MPAKTUYECKON
NESATEIIBHOCTH JIIOCH;

YUUTBIBATh TPAHUIBI IPUMEHEHHS W3YUYEHHBIX (PM3MUECKUX MOJIENEH: MaTepraibHasl TOUKa,
MHeplLUallbHasl cucTeMa OTc4éra, aOCOJIOTHO TBEPIOE TENO, MACAIbHBIA ra3, MOJEIU CTPOCHHUS
ra3oB, >KUJKOCTEH M TBEPABIX TEJ, TOYCUHBIH SJICKTPUUECKUN 3aps] MpPU pelIeHUuH (Pu3nyecKux
3az1ay;

pacro3HaBaTh (HU3MUECKUE SBJICHUS (TIpolecchl) M OOBSICHATH MX Ha OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIEKYJIAPHO-KMHETHYECKOM TEOPUM CTPOCHMSI BEUIECTBA M DIIEKTPOJWHAMUKH:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOIUHEHHOE IBMKEHUE, CBOOOIHOE Ma/IeHUE TeJ, ABIKECHHE
[0 OKPY>KHOCTH, MHEpLUs, B3aUMOAeHCTBUE Tell, 1u((y3us, OpOyHOBCKOE JBUKEHUE, CTPOCHHE
KHUIKOCTEH W TBEPIBIX TN, U3MEHEHHE 00BEMa Ted MpH HarpeBaHUM (OXJAKICHUH), TEIUIOBOE
paBHOBECHE, HCIIApCHHME, KOHJCHCALWs, IUIABICHHE, KPUCTAJIM3alUs, KHIICHUE, BIIAKHOCTD
BO3/lyXa, MOBBIIICHUE HABJICHUSA Ta3a IPU €r0 HArpeBaHWM B 3aKPBITOM COCYZAE, CBSI3b MEKIY
napaMeTpaMy COCTOSIHMS ra3a B U30IPOLECCaX, JIEKTPU3aLUs Tell, B3AUMOACUCTBHE 3aps0B;

OIMCHIBATh MEXAaHMUYECKOE JABIKEHHE, UCTIONB3Ys (PU3UUECKUE BEIMUUHBL: KOOPAUHATA, Y Th,
IIEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CHJla, UMITYJIbC Teld, KMHETUYECKash dHEpIus,
MOTEHIMAJbHAsl JHEPrusi, MeXaHW4yeckas paboTa, MEXaHM4YecKash MOIIHOCTb, INPH OINUCAHUU
MIPaBUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCTIONb3YEMBIX BEJIMYMH, UX 0003HAUYEHUS U €IUHMIIBI,
HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMYUHY C JPYTUMHU BeJIMUUHAMM,

ONKCHIBATh W3YYEHHBIC TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIC SBJICHUS, HCIIONbB3Ys
¢u3nyeckue BENWYMHBL: JIABJICHUWE Tra3a, TeMIlepaTypa, CpeaHss KHHETHYecKas »JHEprus
Xa0TUYECKOTO JIBWJKEHUS MOJIEKYJ, CpPEOHEKBAIpPaTU4HAs CKOPOCTb MOJEKYJ, KOJIHYECTBO
TEIJIOThI, BHYTPEHHSAS SHeprus, pabora rasa, Kod(Q(UIMEHT MOJE3HOTO JIEHCTBHS TEIUIOBOTO
JIBUTaTeNIs; IPU ONUCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICIT MCIIOIb3yEMbIX BEIMYMH, UX
0003HAYECHHS U E€AMHUIIBI, HAXOIUTH (POPMYIIBI, CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEITHMUUHY C
JPYTMMH BEJIMYMHAM;



ONUCHIBATh H3YUYCHHBIE 3JIEKTPUUECKHE CBOWCTBA BEIECTBA MU DJIEKTPUUECKHUE SIBICHUS
(mpouieccsl), UCTONB3Yysl (U3NUECKUE BEITUYMHBI SJICKTPUYECKHHA 3apsjl, IJIEKTPHUUECKOE IOoJe,
HanpspKEHHOCTD MMOJISA, MOTEHIMAlI, pa3HOCTh MMOTEHIIMAJIOB; MIPU OMMCAHUM IPABUILHO TPAKTOBAThH
(bu3n4ecKui CMBICI UCIIOJIb3YEMBIX BEIMUYUH, UX 0003HAYEHMS U €IMHUIIbI; YKa3bIBaTh (DOPMYJIBL,
CBSI3BIBAIOIME TAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BETHUYNHAMU;

aHaTM3UpoBaTh (U3NYECKUE TPOLECCHl U SBIEHHS, MCIONb3YS (DU3MYECKHE 3aKOHbI U
NPUHLUIIBL: 3aKOH BceMmupHOro tsarorenus, I, II m III 3akonsl HplOTOHA, 3aKOH COXpaHEHMs
MEXaHUYECKON JHEPruM, 3aKOH COXPAHEHHUS HMITYJIbCA, NMPUHLMII CYNEPHO3ULHMHA CHJI, MPUHLIMII
paBHONpPAaBUs WHEPLUHUAIBHBIX CHUCTEM OTCUETA, MOJEKYJSIPHO-KMHETUYECKYIO0 TEOPHUIO CTPOCHHUS
BELIECTBA, ra30BbIE 3aKOHBI, CBA3b CPEAHEN KHHETUUECKON SHEPTUH TEIJIOBOTO JBUKECHHS MOJIEKYJI
¢ a0COJIIOTHOM TeMIlepaTypoil, NEPBBIN 3aKOH TEPMOANHAMMKH, 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO
3apsiia, 3akoH KylloHa, mpu 3TOM pas3nuyarh CJIOBECHYIO (OpPMYJIMPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOE BBIPAKCHUE M YCIIOBHS (TPAHMIIBI, 00JIACTH ) TIPUMEHHUMOCTH;

OOBSICHAT OCHOBHBIE HMPUHIMIBI JEHCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX YCTPOICTB;
pa3nuyath yCIOBHUS MX O€30MaCHOTO UCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBIMOJIHATh HKCIEPUMEHTHI 10 HCCIEAOBAaHUIO (U3NYECKUX SBICHUH U MPOLECCOB C
WCTIOJIB30BAHUEM TPSIMBIX M KOCBEHHBIX U3MEPEHUH, pH 3TOM (OPMYIHPOBATH MPOoOIeMy/3a1ady
U TUNOTe3y Y4eOHOro 3KCIEepUMEHTa, cOOMpaTh YCTAaHOBKY M3 HPEJIOKEHHOro 000pyaoBaHMI,
MIPOBOAUTH OMBIT U POPMYJIUPOBATEH BHIBOIBL;

OCYILECTBIIATh MPSIMbIE M KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEJIMUYUH, IPU ITOM BBIOUPATh
ONITUMAJILHBIA CIIOCOO M3MEPEHHUs M HWCIOJIb30BAaTh HM3BECTHBIE METOABI OICHKH MOTPEIIHOCTEH
HU3MEpEHUI;

WCCIIEZIOBAaTh 3aBUCUMOCTH MEXIY (U3UYECKUMHU BEIHMUYMHAMHU C UCIIOJIIb30BAHHEM TPSMBIX
U3MEPEeHul, NMpH 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (UKCUPOBATh pe3yJbTaThl MOIy4YE€HHOU
3aBHCUMOCTH (PH3MUECKUX BEIWYHMH B BUJE TaOJHIl U TpadHKOB, €IaTh BBIBOJABI 110 pE3yJIbTaTaM
HCCIIEI0BaHUS;

coOmonaTh mpaBuwia 0€30MacHOro Tpyna IpH TNPOBEIECHUHM HCCICIOBAHUKA B pPaMKax
y4eOHOTO  SKCIIEPUMEHTa, Yy4YeOHO-HUCCIIEOBATEIbCKOM M NPOEKTHOM  JIEATENBHOCTH €
WCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHCTB U JIaOOPaTOpHOTO 000PYIOBAHUS;

pemaTh pacyE€THbIE 3a/1a4M C SIBHO 3aJJaHHON (DPU3MYECKON MOJIENbIO, UCIIONb3Ys (PU3NYECKHe
3aKOHBl M MPUHIUIBI, HAa OCHOBE aHajHM3a YCIOBHSA 3a7auyd BHIOMpATh (PU3UUECKYIO0 MOJEIb,
BBIIENATh (hU3MUYECKHE BEIUYMHBI U (OPMyJIbl, HEOOXOIUMBIE I €€ pEeLIeHUs, MPOBOAUTH
pacuéThl ¥ OILICHUBATh PEAIbHOCTH MOJYYEHHOTO 3HAYCHUs (PU3NUECKOI BETMUNHBL;

pelaTrk KadyeCTBEHHBIE 3aJadyd: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUMBYIO LENOUYKY
paccyXIeHH ¢ ONOPOi Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHUS;

UCIOJb30BATh IIPU PEIIECHUM Y4eOHBIX 3a/la4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
JUI TIOMCKa, CTPYKTYpUPOBAHHs, HMHTEPIPETAllM ¥ MpPEJCTaBICHUA Y4eOHOW M HAay4HO-
NOMYJIAPHON MH(OPMAIUK, MOJYYECHHON U3 pa3IMYHbIX UCTOYHUKOB, KDUTHUECKH AHAIM3HPOBATH
MoJIyyaeMyto HH(pOopMaIuio;

IPUBOAUTH IMpPHUMEPHI BKJIAJa POCCUHCKUX M 3apyOeXHbIX Y4EHBIX-(U3MKOB B pa3BUTHE
HayKH, 00BSICHEHHUE MTPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHI;

UCIOJIb30BATh TEOPETHUECKUE 3HAHUSA 1O (PU3MKE B MOBCEAHEBHOM XKM3HM AJIsl 00eCIIeYeHUs
0€30MacHOCTH NpU OOpAILIeHUU C MPHOOpaMH U TEXHHUYECKUMH YCTPOWCTBAMH, JJISI COXpaHEHHUs
3JI0POBbsI U COOJIOJICHHUS HOPM KOJIOTHYECKOI0 MOBEACHNUS B OKpY KarloIlel cpesie;

paboTare B TpyMIie ¢ BBHIIOJIHEHUEM PA3JIMUYHBIX COIMAIBHBIX POJICH, MIaHUPOBATh paboTy
IpyNIbl, pPalMOHAIBHO PACHPENENATh OOSN3aHHOCTM M IUIAHUPOBATh  JIEATEIIBHOCTH B
HECTaHJAPTHBIX CUTYalUsAX, aJCKBATHO OLIEHMBATh BKJIAJ KaXIOTO W3 YYaCTHHKOB TIpPYyNIbI B
peleHre paccMaTpuBaeMoi poOIEMBI.

K xonmy oOywenuss B 11 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OoTpaXkaTb CHOPMUPOBAHHOCTH Y 0OYUAIONTUXCS YMECHHIA:



JIEMOHCTPHPOBATh Ha TPUMEpax pob U MecTO (PHU3MKH B (POPMHUPOBAHUHM COBPEMEHHOMH
HAay4YHON KapTUHBI MHpa, B Pa3BUTHH COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B MPAKTUYECKOU
NeSITeTbHOCTH JIFOJICH, IEJIOCTHOCTD ¥ €TUHCTBO (PH3MUECKOM KaPTUHBI MUPA;

YUYUTHIBaTh TPAHUIB MPUMEHEHHUS U3YYCHHBIX (U3MUECKUX MOJENEH: TOYEUHBIH
AIIEKTPUUYECKUI 3apsizl, Tyd CBETa, TOUCUHBIH NCTOYHHUK CBETA, sIIEPHAS MOJAETh aTOMa, HyKJIIOHHAsS
MOJIeTTb aTOMHOTO si/ipa MPH pelieHNH PU3NIECKUX 3a71aY;

pacnio3HaBaTh (U3MYECKUE SBIICHUS (MIPOIECChI) U OOBSICHATH WX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAHTOBOW (DU3MKH: JIIEKTpUYECKas MPOBOAMMOCTH, TEIJIOBOE, CBETOBOE,
XAMHAYECKOE, MAarHUTHOE JeHCTBUS TOKAa, B3aWMOJCHCTBHE MAarHHTOB, OJJIEKTPOMAarHUTHAs
WHAYKIMS, OEHCTBUE MArHUTHOTO TIOJIE Ha MPOBOJAHMK C TOKOM M JIBIXKYIIUHCSA 3aps,
AJIEKTPOMArHUTHBIE KOJICOAHUSI M BOJHBI, MPSMOJIMHEHHOE PACIPOCTPAHEHHWE CBETA, OTpPaKEHHE,
npenomiieHue, UHTepdepeHnus, audpakiuus W TONsApHU3alUs CBeTa, MAUCIEPCHs CBETa,
dotoanekrpudeckuit 3pdext (hoTodrddekT), cBeTOBOE NaBieHWE, BOZHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJ0PO/Ia, ECTECTBEHHAsI U HICKYCCTBEHHAs PaIMOaKTUBHOCTD;

ONMCHIBATh M3YYCHHBIC CBOWCTBA BEHIECTBA (DJIIEKTPHUECKUE, MarHUTHBIC, OINTHYECKHE,
ANEKTPUYECKYIO MPOBOAMMOCTh PA3IUYHBIX CpEl) M AJIEKTPOMArHUTHBIC SIBICHUS (TIPOILIECCHI),
UCTIONB3YS (U3NYECKUE BEIUYMHBL DJEKTPUYECKHH 3aps], CHJIA TOKa, JIIEKTPHUECKOE
HaMpsDKEHUE, DIIEKTPUYECKOe COMPOTHBIICHHE, Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOJBIKYIIAS CHJIA,
paboTta TOKa, WHAYKIHMS MAarHUTHOTO TIOJsA, cuia Awmmepa, cwia JlopeHIa, WHIyKTHBHOCTD
KaTyIIK{, DSHEPTUs SJEKTPUUECKOrO0 W MArHUTHOTO TOJieH, Mepuoa M YacToTa KojeOaHUi B
Koye0aTeIbHOM KOHTYpE, 3apsii M CHJIa TOKa B MpOIECCe TapMOHHUYECKUX DIIEKTPOMArHUTHBIX
KojeOaHuii, (OKyCHOE pacCTOSHHE W ONTHYECKas CWIa JUH3bI, MPH OMUCAHUM MPABUIHHO
TPaKTOBaTh (PU3UUECKUN CMBICI MCIIOJIb3YEMbBIX BEJIMYMH, UX 0003HAUYCHUS U €AMHUIIBI, YKA3bIBATh
(hopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO0 BETUYHUHY C IPYTUMH BEIMYHMHAMU;

OIMCHIBATh U3yUCHHBIC KBAHTOBBIC SIBJICHUS U TPOIIECCHI, UCTIONB3Ys (U3NIECKHUE BEITMIHHEIL:
CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJH, JJMHA BOJHBI U YacCTOTA CBETA, SHEPTUsA U UMITYJIbC (POTOHA,
NEpUOJl TONIypachasna, HEprus CBsI3M aTOMHBIX S1€p, NPH ONUCAHHM TNPABMIBHO TPAaKTOBATh
(bu3nYecKui CMBICT MCTIONb3yEMbIX BETMYHMH, UX 0003HAYEHUS U €IUHUIIbI, YKa3bIBaTh (POPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIWYHMHY C JPYTMMH BEJIMYMHAMH, BBIYUCIATH 3HAYCHHE
(bU3UIECKON BEITUYHMHBI,

aHaTU3UpPOBaTh (U3NYECKHUE TMPOLECCHl W SBICHHS, HCIONB3YS (DU3UYECKHE 3aKOHBI U
MPUHLMIIBL: 3aKk0H OMa, 3aKOHBI TIOCTIEI0BATENBHOIO U MapalieIbHOTO COSAMHEHHS IPOBOIHUKOB,
3akoH JDkoyns—JIeHna, 3akOH  OJIEKTPOMArHUTHOM HMHAYKLUHH, 3aKOH IIPSIMOJIMHEMHOIO
pacnpoCcTpaHEHUs] CBETa, 3aKOHBI OTPAXKEHUS CBETa, 3aKOHBI IPEJIOMIICHHUS CBETa, YpaBHEHHE
OiHmTeitHa 11 horodddexra, 3aKOH COXpaHEHUS] SHEPTHH, 3aKOH COXPAHEHUS! UMITYJIbCA, 3aKOH
COXPaHEHHUS ANEKTPUYECKOTr0 3aps/ia, 3aKOH COXPaHEHHUsI MaCCOBOI0 YKcia, MOCTyIaTsl bopa, 3akoH
pPaZMOAaKTUBHOTO pacmaja, OpU OSTOM pa3iuyarh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BhIPAKEHHUE M YCIIOBUs (TPaHHUIIBI, 007aCTH) MPUMEHUMOCTH;

OTIpeNIeNIATh HAIPaBJICHUE BEKTOPA UHAYKIIMKA MAarHUTHOTO MOJISl TPOBOIHUKA C TOKOM, CHJIBI
Awmmnepa u cunsl JlopeHua;

CTPOUTH M OMHCHIBATh N300pakeHNe, CO3/1aBaeMOE TNIOCKHM 3€PKaioM, TOHKOH JTMH30;

BBITIOJIHATh OKCIIEPUMEHTHI [0 HUCCIENOBaHUIO (DU3MUECKUX SBJICHUH U TPOILECCOB C
WCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEpPEHHIi: pu 3TOM (OpMYIHPOBATh MpoliIeMy/3a1ady
U TUIOTE3y Y4eOHOro 3KCIepUMEHTa, cOOMpaTh YCTaHOBKY M3 IMPEAJIOKEHHOTr0 000pYIOBaHHUSA,
MIPOBOANTH OMBIT U OPMYITUPOBATEH BHIBOIBI;

OCYUIECTBIIATh NMPSIMbIE M KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIIMYMH, IPU STOM BHIOUPAThH
ONITUMAJIILHBIA CIIOCOO M3MEPEHHsI M HUCMOJIb30BATh HM3BECTHBIE METOABI OICHKH MOTPELIHOCTEH
U3MEPEHHUI;

WCCIIEZIOBAaTh 3aBHCUMOCTH (PU3UYECKUX BEJIMYUH C MCIOJIB30BAHUEM IPSIMBIX W3MEPEHUIL:
P 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATh pE3yJibTAaThl MOJYyUYEHHOM 3aBUCHMOCTH
(u3MYeCKUX BETUYMH B BHJIE TaOJIUI] ¥ TpaUKOB, JeNIaTh BHIBOJIBI IO PE3YJIbTaTaM HCCIIECIOBAHNUS;



coOmonaTh TpaBuwiIa 0€30IacHOTO TpyJAa MPH TPOBEACHUM WCCICAOBAHMA B pPaMKax
y4eOHOTO  JKCIIEPUMEHTa, y4YeOHO-HCCIICAOBATEILCKOM M TPOCKTHOH  JIEATCIBHOCTH  C
HCIIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U 1a0OpaTOPHOTO 000PYI0BaHMUS;

pelaTh pacyEéTHBIC 3aJ1a4M C SIBHO 3aJJaHHON (PU3MYECKON MOJIENBIO, HCIIOB3Ys (PU3UICCKUE
3aKOHBl M TPHUHIUIBI, HA OCHOBE aHajHM3a YCIOBHSA 3aJadyd BBHIOMPATh (U3UYECKYIO0 MOJEIb,
BBIJICNIATh (DU3UYCCKHE BEIMYMHBI U (HOPMYJIBI, HEOOXOIUMBIC il €€ PpEICHUs, MPOBOIMTH
paC'-IéTI)I 1 OICHUBATLH PCAJIBHOCTD IMOJIYUYCHHOT'O 3HAUCHUA (1)I/I31/I‘-IGCKOI\/JI BCINYHHBI,

peliaTh KAueCTBCHHBIC 3aJlaud: BBICTPAMBATH JIOTUYECKH HEMPOTUBOPEUYHMBYIO IICTIOUKY
pacCyKICHHIA C OTIOPOH Ha M3YyUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUSCKUE SBIICHUS;

WCIIOJIB30BATh MPH PEIICHUH YYEOHBIX 3a/la4 COBPEMEHHbIC WH(POPMALMOHHBIC TEXHOJIOTUU
JUIs TIOMCKa, CTPYKTYpUPOBAaHMSA, HHTEPHPETALUU U NPEICTaBICHUA Y4uyeOHOM M HaydHO-
MOMYJIIPHON MH(DOPMAIUK, MOJYYSHHON M3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYCCKH aHATH3HPOBATH
noJty4aemMyto uHpopmaruio;

OOBSICHATH MPHUHIIUIBI JICHCTBHUS MAIlIWH, TPUOOPOB M TEXHUYECKUX YCTPOHCTB, pa3iinyaTh
YCIIOBHS UX O€30ITaCHOTO MCIIOJIb30BAHMS B TOBCETHEBHOM JKU3HU;

MPUBOJNUTH MPHUMEPHl BKIAJa POCCUHCKUX M 3apyOeKHBIX YUEHBIX-(DHU3MKOB B pPa3BUTHE
HayKH, B O0BSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCIIOJIB30BaTh TEOPETHUCCKUE 3HAHUS 1O (PU3HMKE B TIOBCEIHEBHOM KHU3HH JJISI 00CCIICUCHUS
0€30MacHOCTH MPHU OOpAICHUH ¢ MPUOOpPAMH U TEXHUYCCKUMHU YCTPOWCTBAMU, JIJISI COXPAaHCHUS
3II0OPOBbSI U COOJTIOJICHHSI HOPM IKOJIOTHYECKOTO TIOBEICHUS B OKPYIKAIOIIEH cpejie;

paboTaTh B IpyNINe C BBHINOJHEHUEM Pa3IMUHBIX COLUANBHBIX POJIEH, MIAHUPOBATH PadoOTy
TPYMIbI, PAaMOHAIBHO PACHPENENATh OO0SN3aHHOCTH H  IUIAHUPOBATh  JICATEIILHOCTH B
HCCTAHAAPTHBLIX CUTyalUAX, AACKBATHO OLCHUBATHL BKJIaA KaXJIOTO K3 YYAaCTHHUKOB TIPYIIIIBI B
peleHre paccMaTpUBaeMO TPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIIACC

Ne ni/m

Pasznen 1. PU3UKA U METO/JIbI HAYYHOI'O IIO3HAHUA

1.1

HaumenoBaHue pa3ie/ioB U TeM
MporpamMmbl

dusnka n MCTOABI HAYYHOT'O ITO3HAHUWA

Uroro no paszneny
Paszgen 2. MEXAHUKA

2.1

2.2

23

Kunemaruka
JnHaMuKa

3aKOHEI COXPAaHCHUS B MCXaHUKEC

Hroro o pasneny

Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1

3.2

33

OCHOBBI MOJIEKYJISIPHO-KMHETHYECKO
TEOpUn

OCHOBBI TEPMOIMHAMUKH

ArperaTHble COCTOSIHUS BelecTBa. Pa3oBbie
MEPEXObI

Hroro o pasneny
Paznea 4. JIEKTPOJJUHAMUKA

4.1
4.2

DJIeKTpOCTaTUKA

ITocTostHHBIN dnEKTpUYECKUi TOK. TOKHM B

KoaunuecTBo yacoB

Bcero

2
2

6
18

9

10

24

10
12

KonTpoabubie IIpakTuyeckue

padoThI

padoThI

DJIeKTPOHHbIE
(uu¢posbie)
oOpa3zoBaTe/ibHbIE

pecypcsl

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
bu6mmorexa [JOK
https://m.edsoo.ru/7f41bf72

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41bf72

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

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

but6moreka [JOK




Pa3IUYHBIX Cpelax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 3
11 KUIIACC
KosmmmuecTBo yacos DJIEeKTPOHHbIE
. HanmeHnoBaHme pa3je/ioB U TeM (undpossbie)
Ne i/ HpOrPAMMEI Beero KOﬁHTpOJIbeIe HpﬁaKanecxne 0BPA30BATEILHBIC
padoThI padoThI pecypebi
Paznea 1. JIEKTPOJAUHAMUKA
11 MaruautHo€ noJie. DIeKTpOMarHuTHas 1 1 3 bubnuorexa [JOK
’ WHTYKITUS https://m.edsoo.ru/7f41c97¢c
Hroro o pasneny 11
Paszpnen 2. KOJIEBAHUA U BOJIHBI
21 MexaHu4eCcKHe U JIEKTPOMAarHuTHbBIC 9 0 1 bubmuoreka [IOK
' Kose0aHus https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
2.2 MexaHndeckue U 3J1€KTPOMArHUTHBIE BOJIHBI 5 1 0 https://m.edsoo.ru/7f41c97c
bubmmorexa [JOK
2.3 Onia 10 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro o pasneny 24
Paznea 3. OCHOBBI CIIEIITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
31 OCHOBBI crielIUaIbLHOM TEOPUH 4 1 0 bubnmoreka [JOK
' OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bu6mmoreka [{JOK
4.1 DNeMEeHThl KBAaHTOBOW ONTHKU 6 0 0 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 0 0 bubmmorexa TIOK

https://m.edsoo.ru/7f41c97¢




bubmmorexa [JOK

4.3 ATOMHOC A1pO > 0 0 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 15
Pa3nen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN
5.1 DeMeHTBl aCTPOHOMHUU M aCTPOPHU3IUKU 7 1 0 ﬁgg?;l/?;i?siorﬁﬂ f41c97c
Hroro no pazneny 7
Pa3znen 6. OBOBLIAIOILIEE IIOBTOPEHHUE
6.1 O6o061maroniee TOBTOPEHUE 4 0 0 Egg;%ﬁtiiasﬁ)orléﬁ f41697c
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7
HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
N KosnyecTBO 4acoB DJIeKTPOHHBbIE HU(PPOBHIE
l'l/_I[ Tema ypoxa Beero KonTpoabubie IIpakTuueckue o0pa3oBaTte/ibHbIE
padoTbI padoThI pecypcbl
1 ®dusuka — Hayka o npupoje. Hayunsie 1 0 0 bubmuorexa [JOK
METOBI IIO3HAHUS OKPYKAIOIIET0 MUpa https://m.edsoo.ru/ff0c32e2

Pone 1 MecTO Gu3uKU B POpMUPOBAHUH
2 COBPEMEHHOM HAyYHON KapTUHBI MUPA, B 1 0 0
IIPAKTUYECKON AESITEIbHOCTH JIOAEH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c33e6

MexaHquCKoe JOBUXKCHUC. OTHOCI/ITGJIBHOCTL
3 MEXaHU4eCKoro aBuxeHus. [lepemenienue, 1 0 0
CKOpOCTb, YCKOpPEHHUE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3508

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEeHHOE MPSIMOJIMHEWHOE IBUKCHUE 1 0 0 bubnuoteka [JOK

4 PaBHOMepHOE NPAMOJIIMHENHOE ABUKEHUE 1 0 0




10

11

12

13

14

15

16

17

CBobomHOe majieHne. Y CKopeHrne CBOOOTHOTO
naJICHUS

KpuBonnneiinoe neuxenue. J{BmkeHne
MaTEpHUAIbHON TOYKH IO OKPYKHOCTH

[Tpuniun oTHOCUTENBRHOCTH [ amuies.
WNuepuuanbHble cucteMsl oTcuera. IlepBbii
3akoH HeroToHa

Macca tena. Cuna. [IpuHuun cynepno3unuu
cuit. Bropo# 3akoH HerotoHa s
MaTepualbHOU TOUKU

Tpetuii 3akoH Hpr0TOHA [17151 MaTEpUAIIBHBIX
TOYEK

3aKOH BCEMHUPHOTO TATOTeHUs. Cuiia TSKECTH.
[lepBast kocMu4ecKasi CKOPOCTh

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena

Cuia tpenust. Koaddumuent tpenus. Cuna
CONIPOTUBJICHUA ITPU ABUXKCHUU TCJIa B
KHUJIKOCTH WJIU Ta3e

[TocTynarenbHOE U BpalaTeIbHOE JBUKEHUE
a0CoII0THO TBEPAOTO Tesa. MOMEHT CHIIBI.
[1meyuo cumbl. YciioBUsl paBHOBECUS TBEPAOTO
Tena

WMItysibc MaTepUaibHOM TOUKH, CHCTEMBI
MaTepUaIbHbIX TOUeK. IMmynbe cuibl. 3aKOH
COXPaHCHUsI UMITyJIbca. PeakTHBHOE IBHIKEHHUE
Pabota u MomHOCTb cuiibl. KuHeTnueckas
SHEPTHUs MaTepHaIbHON TOUKH. Teopema 00
W3MEHCHUH KHHETHYECKON SHEPTHH

[TorenumansHas sueprud. [loTeHmanbHas
SHEPTHUs YIPYTo AeHOPMUPOBAHHOM MPYKHUHBI.

https://m.edsoo.ru/ff0c372e
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc
bub6mmorexa [JOK
https://m.edsoo.ru/ff0c3ada

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3bel

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c3bed

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3be8
bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c3d00
bu6mmorexa [JOK
https://m.edsoo.ru/ff0c3el 8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3f76

bubmuorexa [JOK
https://m.edsoo.ru/ff0c41a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a
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25
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27

28

[TorenuuanpHas SHEPrus Tena BOIU3U
MMOBEPXHOCTU 3eMITH

HOTGHL{I/IaHLHLIe 1 HCIIOTCHIUAJIbHBIC CHUJIBI.
CBs13b paOOTHl HEMOTEHIIUAIBHBIX CHIT C
U3MEHEHHUEM MEeXaHUYeCKOU SHECPIrrUUu CUCTCMbI
TeJ. 3aKOH COXPaHEHHSI MEXaHUYECKON
SHEPTrUu

JlaGopatopnas pabota «lccnenoBanue cBsizu
pPabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHUYECKON
SHEPTUU TeJla Ha IPUMEPE PaCTHKEHHUS
PE3MHOBOTO KI'yTay

Kontponbnas pabota no teme «Knnemaruka.
Jlunamuka. 3aKOHBI COXpaHEHHSI B MEXaHUKE

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TeoprH. bpoyHOBCKOE
neuxenue. Auddysus

Xapaktep JBUKEHUS U B3aUMOJACHCTBUS
YacTHI] BemecTBa. Moaenu CTpOeHUS ra3oB,
JKUJIKOCTEN U TBEPIBIX TEN

Macca moneky:n. KoandyecTBo BemiecTsa.
[TocTostHHast ABoraapo

TermnoBoe paBHoBecue. Temnepatypa u €€
m3mepenue. [llkana remneparyp Lleascust
Nneanbnsiii raz3 B MKT. OcHOBHOE ypaBHEHHE
MKT

AOcomoTHas TemrepaTypa Kak Mepa cpeaHei
KHHETHYECKON SHEPTUU JABUKCHUS MOJICKY L.
VYpasuenue Menaeneesa-Knaneiipona

3akoH /lanbToHa. ['a30BbI€ 3aKOHBI
Jlabopartopnas pabota «MccnenoBanue
3aBUCUMOCTH MEXIy NapaMeTpamMu COCTOSHUS
Pa3pexKEHHOTO ra3a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e
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M3onponeccsl B UACAIBHOM rasze u ux
rpadudeckoe npeICTaBICHNUE

BHyTpeHHsI dHEeprus TepMOAUHAMUYECKON
CHCTEMBI U CIIOCOOBI €€ N3MEHEHHUS.
KonndectBo TemnoTsl u pabora. BHyTpenHss
HHEPrusi OJHOATOMHOIO UACAIBHOIO rasa

Bupael Terionepenaun

VY nenbHast TEIUIOEMKOCTE BEIIECTBA.
KonnuecTBo TEMmIOTHI MpHU TEIUIONEpEaye.
AnuabaTtHbIi porecc

HepBHﬁ 3aKOH TCPMOJUHAMHUKU U €TI0
IMPUMCHCHHUEC K U30IIpoLIcccamMm

HeoOpaTtumocTs npoueccoB B MpUpPOJIE.
BTopoii 3aKk0H TepMOJIMHAMUKHI

[Tpunun gevicreus n KII/] TernnoBoi MalivHbI

[Mukn Kapno u ero KIT/I
DKosoruyeckre mpoodaemMbl TEIUIOIHEPTETUKU

Ob6o6maromuit ypok «MosnekyiisipHas (pu3uka.
OCHOBBI TEPMOAMHAMUKI

KontponbHas padota no teme «MonekynsipHas
¢buznka. OCHOBBI TEPMOAMHAMUKI
[TapooOpazoBanue u konaeHcanus. Mcnapenue
U KUTIEHUE

AOCOMIOTHAS M OTHOCHUTENbHAS BIAKHOCTh
Bo3ayxa. HacellenHsiil map

TBépnoe teno. Kpucrammudyeckue u aMopgHbIe
Tena. AHU30TPONUS CBOMCTB KPUCTAILIOB.
Kunkue kpuctamibl. COBpeMEHHbBIE
MaTrepuaibl

IInaBnenue u Kpucrajui3anusi. V nennHas

S O o O

S O o O

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5¢36

bubmuorexa [JOK
https://m.edsoo.ru/ff0cSefc
bubmuoreka [JOK
https://m.edsoo.ru/ff0c6230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6938
bubmuoreka [JOK
https://m.edsoo.ru/ff0c6a50
bubmuorexa [JOK
https://m.edsoo.ru/ff0c63b6

bub6mmorexa [JOK
https://m.edsoo.ru/ff0c64d8

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c6510

bubmuoreka [[OK



44

45

46

47

48

49

50

51

52

53

54

55

teruioTa masneHus. CyOoaumanus
YpaBHeHUE TEIJIOBOTO OaaHca

DneKTpu3zanus Tei. DIeKTPUIECKUl 3aps.
JIBa Buaa 3IEKTPUUYECKUX 3apsI0B

[TpoBOAHMKY, TUANEKTPUKH U
MOJIYTIPOBOTHUKU. 3aKOH COXPAHECHUS
AIIEKTPUYECKOTO 3apsa

B3aumogeiictBue 3apsanoB. 3akoH Kyiona.
To4euHbIi JIEKTPUYECKUH 3apsi]L

Hanpsk€HHOCTD 3IEKTPUYECKOTO MO,
IIpuHIUIT CynepnO3UIUH IIEKTPUIECKUX
noned. JInHuM HanpsKEHHOCTU

PaboTa cwit 31eKTpocTaTHueCcKOro moJisl.
ITorennuan. Pa3HoCTh TOTEHIINATIOB

HpOBOI[HI/IKI/I " JUDJICKTPHUKHU B
SJICKTPOCTATUYCCKOM II0JIC. ,Z[PDJ'ICKTPH‘IGCK&H
MPOHUITACMOCTb

OnexrpoémkocTs. KongeHcarop

DeKTPOEMKOCTD TIIOCKOTO KOHICHCATOPA.
DHeprust 3apsHKEHHOTO KOHIEHCATopa

Jlaboparopnas pabota "M3mepenue
ANEKTPOEMKOCTH KOHIeHcaTopa"

IIpuHIUI AENCTBUSA U IPUMEHEHNE
KOHJICHCATOPOB, KOIMMPOBAJILHOTO arnrapara,
CTpYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3alMTa. 3a3eMJIEHUE JIEKTPOIIpruOOpOB

DJIEKTPUUYECKUHN TOK, YCIOBHUSI €TO
cymiectBoBaHus. [locTostHHbIN TOK. CHlla TOKa.
Hanpsioxkenue. Conporusienue. 3akoH Oma st
y4acTKa Lenu

https://m.edsoo.ru/ff0c6708
bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c6820
bub6mmorexa [JOK
https://m.edsoo.ru/ff0c6bcc

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6bcc

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6ced

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c6100

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c7126
bubmuoreka [JOK
https://m.edsoo.ru/ff0c72¢c0
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[TocnenoBarenbHOE, MapaieabHOE,
CMEIIAaHHOE COeTMHEHNE MPOBOIHUKOB.
Jlaboparopnas pabota «3ydyenue
CMEIIAHHOTO COETNHEHHSI PE3UCTOPOBY

PaboTta 1 MOIITHOCTB 3NIEKTPUIECKOTO TOKA.
3akoH J[xxoyins-Jlenna

3akon Oma 115 OJTHOM (3aMKHYTOM )
anekTpudeckoii enu. Koporkoe 3aMbIkanue.
Jlabopartopnas padora «M3mepenune 3/C
HCTOYHHKA TOKA U €TI0 BHYTPCHHETO
COTPOTUBIICHUS

DJeKTPOHHAs: IPOBOAUMOCTH TBEPBIX
METAJIJIOB. 3aBUCUMOCTD CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepxnpoBOAUMOCTh

DJneKTpuUYeCKuil TOK B BakyyMe. CBoiicTBa
AIIEKTPOHHBIX ITyYKOB

[TomynpoBOAHKKH, UX COOCTBEHHAS U
MpUMecHas MpoBoAUMOCTh. CBocTBa p—n-
nepexoja. [lomynpoBoIHUKOBBIE TPHOOPHI
DJIEKTPUUYECKHUI TOK B pacTBOpax M paciijiaBax
ANEKTPOJUTOB. DIEKTPOIUTHYECKAS
JUCCOIMaIs. DIEKTPOIU3

DNEeKTpUYECKU TOK B ra3ax.
CamoCTOATENBHBIN 1 HECAMOCTOSATEIbHBII
paspsan. Mounus. [1nazma

DnekTpuueckue mpuOOphl U yCTPOMCTBA U UX
IpakTA4YecKoe mpuMeHenue. [IpaBuna TeXHuKn
0€301acHOCTH

O0600maromuii ypox « JIeKTPOIHHAMUKAY)

Kontponbhas pabota no teme

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7410

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c84ae

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

bubmuorexa [JOK
https://m.edsoo.ru/ff0c861fc

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be

bubmuoreka [JOK




67

68

«Qnekrpocraruka. [locTosHHBIH
ANEKTpUYECKUM TOK. TOKHM B pa3inM4HbIX
cpenax»

Peseprubil ypok. KonTponsHas pabora mmo
TeMe "DnekTpoaruHamMuka”

PezepsHblil ypok. O6001maronuii ypok 1o
temaM 10 knacca

OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME

11 KUIIACC
Ne
u/n Tema ypoka

TlocToHHEBIE MArHUTEI K UX B3aUMOJIEHCTBUE.
MarnauTHO€ noJie. BekTop MarHuTHOM
UHAYKUWU. JIMHUM MarHUTHOM MHIYKIIUU

MarauTHO€ 1oJie MPOBOJHUKA ¢ TOKOM. OTBIT
Opcrena. BzanmonelicTBre MpoOBOAHUKOB C
TOKOM

JlabGopaTtopHas paborta «/3yueHne MarHuTHOTO
TIOJISE KATYIIKH C TOKOM)

JleficTBHE€ MarHUTHOTO TOJISI HA MPOBOJIHUK C
tokom. Cmiia Ammepa. JlabopaTopHas pabora
«HccnenoBanue neicTBUS MOCTOSHHOTO
MarHuTa Ha PaMKy C TOKOM»

JlelicTBME MAarHUTHOTO TTOJISI HA JBHXKYILIYFOCS
3apshxeHHyto yactuily. Cuna Jlopenia. Pabora
cunbl JIopeHna

DnekTpoMarHuTHas HHAyKIws. [IoTok BekTopa
MarHuTHON MHAYKIuU. D/C nHaykuuu. 3aKoH
3JIEKTPOMArHUTHON MHAYKLIMHU Papanes

JlaboparopHas pabota «lccrnenoBanue

1
68

KoaunuecTBo yacoB

Bcero

KoHnTpobHbIe
padoThI

IIpakTH4eckue
padoThI

https://m.edsoo.ru/ff0c8a8a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

bu6mrorexa [JOK
https://m.edsoo.ru/ff0c8f6¢

JJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTte/ibHbIE

pecypchbl

bubmuoreka [JOK
https://m.edso0.ru/ff0c9778

bubmuoreka [JOK
https://m.edsoo.ru/ff0c98fe

but6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9ac0

bubnuoreka [JOK
https://m.edsoo.ru/ff0c9df4

bu6nuoreka [JOK
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SIBJICHUS 3JICKTpOMaAr HUTHOM WHAYKIAW»

NHayKTUBHOCTG. fIBIE€HNE CAMOMHAYKIIUH.
O/1C camOMHAYKIIMU. DHEPrUsl MATHUTHOTO
TTOJIS KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
oJjie

TexHuueckue yCcTporuCTBa U UX IPUMEHECHUE:
IIOCTOSIHHBIE MAarHUTBHI, dJICKTPOMAarHuTHhI,
3JIEKTPOJABUIaTElb, YCKOPUTEIIN
JJIEMEHTApHBIX YaCTHL], UHIYKIIMOHHAS II€Yb

O6o0maromuii ypok « MarHuTHOE ToJIe.
DNeKTpOMarHuTHas UHAYKIIHSD)

KonrtpomnbHas pabora no teme «MaruutHoe
noJie. DNEeKTPOMarHuTHasi MHAYKLINS»

CB0OOIHBIE MEXaHNYECKIE KOIeOaHus.
I"apmonnueckue konedanusi. Y paBHEHUE
rapMoHHMYecKuXx kojebanuit. [IpeBpaimienne
SHEPTUU

JlabopaTtopHas pabota «VcciaenoBanue
3aBHCUMOCTH NEPHO/Ia MAJIBIX KOJIeOaHMit
rpy3a Ha HUTHU OT JJIMHBI HUTH U MacChl rpy3a»

Koneb6atenpnbiii KoHTYp. CBOOOIHBIE
OJICKTPOMArHuTHBIC KOHCGaHI/ISI B NJCaJIbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAIOTHS MEXKITY
MCXaHUYCCKHUMU U SJICKTPOMArHUTHBIMU
Koje0aHusIMU

®opmynna Tomcona. 3aKOH COXpaHEHUs
OHCPIUU B UACAIIBHOM KOHGG&T@HBHOM
KOHTYpe

[IpencraBneHue o 3aTyXarONNX KOJICOAHUSIX.
BbIHY X IeHHBIE MEXaHUYECKHIE KOJICOaHNUSI.
Pe3onanc. BeiHY X /IeHHBIC 2JICKTPOMArHUTHBIC
KoJe0aHus

https://m.edsoo.ru/ff0cal 50

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

but6mmoreka [JOK
https://m.edsoo.ru/ff0cabg82

bubmuoreka [JOK
https://m.edsoo.ru/ff0cad58

bubmmoreka [JOK
https://m.edsoo.ru/ff0caf06

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

bubmmoreka [JOK
https://m.edsoo.ru/ff0cbb86
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Ilepemennsbiit Tok. CHHYCOHUJAIbHBIN
IIEPEMEHHBIN TOK. MOITHOCTB IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U AEUCTBYIOLIEE 3HAUCHHE
CWJIBI TOKA Y HAIIPSIKEHUS

Tpancdopmarop. [IponszBoacTBo, nepenaya u
noTpeOiIeHne IEKTPUIECKON SHEPrUH

Y CTpolCTBO M MPAKTUYECKOE TPUMEHEHUE
3JIEKTPUYECKOT0 3BOHKA, F'€HEpaTOpa
IIEPEMEHHOT0 TOKA, JTMHUH JJEeKTponepesad

DKOJIOTHYeCKHEe PUCKU IIPU TIPOU3BOJICTBE
anekTposHeprun. KynabTypa ucnonb3oBaHus
AJEKTPO’HEPIHH B MOBCEAHEBHOMN KU3HU

MexaHnuyeckre BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuon. Ckopocts
pacnpocTpaHeHUs U JUIMHA BOJIHBI.
[lonepeynsle U MPOIOIBHBIE BOJIHBI

3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3BYKa.
Bricora Tona. TemOp 3ByKa
QHCKTpOMaI‘HI/ITHBIe BOJIHBI, UX CBOMCTBa U
ckopocTb. [1Ikana 31eKTpOMarHUTHBIX BOJIH

[IpuHIUIIBI PaANOCBA3U U TEIECBUACHUS.
PazButue cpencts cBsa3u. Pagunonokanms

Konrtponbnas padora «Konebanus u BOIHb

[IpssMOnMHENHOE pacIpOCTPaHEHHE CBETA B
OJHOPOAHOM cpene. ToueuHblii HCTOYHUK
ceera. JIyu cBeta

OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoenue n300paxxeHH B IIIOCKOM 3epKajie
[Ipenomnenue ceta. [lonmHOE BHYTpEHHEE
oTrpaxkeHue. IIpenenbHbIi yroi oiaHoro
BHYTPEHHETO OTPAKEHUS

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

bubmorexa [JOK
https://m.edsoo.ru/ff0ccas54

bubmoreka [JOK
https://m.edsoo.ru/ff0cccOc

bubnuoreka [JOK
https://m.edsoo.ru/ff0ccfel

bubnuoreka [JOK
https://m.edsoo.ru/ff0cc618

bubnuoreka [JOK
https://m.edsoo.ru/ff0cd350

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd7f6
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JlaboparopHas pabota «3mepenue
MIOKAa3aTess IPEIOMIICHHS CTEKIIa»

JIunzsl. [locTpoenue n3obpakeHuil B THH3E.
®opmyiia TOHKOH JIMH3bI. Y BEJIMYEHUE JTUH3BI

JlabopaTtopHas pabota «VcciaenoBanue
CBOWCTB M300paXCHUH B IMH3AX»

Hucniepcust cBeta. C0XHBIN cocTaB 6€10r0
csera. L{Ber. JlabopaTopHas pabora
«HabmoneHne aucnepcun cBeTay

Nurtepdepenus creta. Judpaxius creta.
HudpakimonHas pemeéTka

[TonepeunocTh cBETOBBIX BOJH. [lonspusanus
cBeTa

OnTuyeckue MpuOOPHI U YCTPOMCTBA U
YCJIOBUS UX 6C3OHaCHOFO MMPUMCHCHU

I'paHuLIBI IPUMEHUMOCTH KJIACCUYECKON
MexaHuku. [locTynatel crienuanbHON TEOpUH
OTHOCUTCIIbHOCTHN

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
3amenJieHne BpEeMEHH U COKpaIeHUE JJTHHBI

DHeprus U UMIYJIbC PEISATUBUCTCKOM
yacTULbl. CBSA3b MACCHI C SHEPTUEHN U
UMITYJIbCOM. DHEPIUsl MOKOs

Kontponbnas padota «Ontrka. OCHOBBI
CHELUANTbHON TEOPHUH OTHOCUTEIBHOCTI
®oronsl. opmyna [Inanka. DHeprus u
UMITyJibC (OTOHA

OTkpeiTHE U UccnenoBanue Gpotorddexra.
Omneiter A. I'. Cronerosa

3akonHbl pororddexra. YpaBHEeHHE
OuHmTeita 1 porosddekra. «Kpacnas
rpanuia» Gorodddexra

bubmoreka [JOK
https://m.edsoo.ru/ff0cd67a

bubnuoreka [JOK
https://m.edsoo.ru/ff0cddle

bubmmoreka [JOK
https://m.edsoo.ru/ff0ced22
bubmuoreka [JOK
https://m.edsoo.ru/ff0cf02e

bubmmoreka [JOK
https://m.edsoo.ru/ff0cf862

bubnuoreka [JOK
https://m.edsoo.ru/ff0cfa42

bubnuoreka [JOK
https://m.edsoo.ru/ff0cfc68

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf610
bubmoreka [JOK
https://m.edsoo.ru/ff0cfel6

bubnuoreka [JOK
https://m.edsoo.ru/ff0cffc4

bubmuoreka [JOK
https://m.edsoo.ru/ff0d015¢e
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JlaBnenune cBeta. OnbiTel [1. H. JIeOenena.
XUMHYECKOe IEUCTBUE CBETA

TexHnueckue yCcTponuCcTBa U IPaKTUYECKOe
npuMeHeHue: GpororeMeHT, PoToaaTIuK,
COJTHEYHast OaTapesi, CBETOIUOT

Pertennie 3agau 1mo reMe «JIeMEHTHI
KBAaHTOBOW OITHKW)

Mogenb aroma Tomcona. OnbiTel Pezepdopna
o paccestHuto o-vactuil. [Inanerapnas Mmozaenb
aToMa

IToctynarte! bopa

Wznyuyenue u noriorieHue GOTOHOB MPH
IIEpPEeX0/ie aTOMa C OJJHOTO YPOBHS DHEPrUM Ha
Ipyrou. Buzael ciekTpos

BomHOoBEIE cBOMICTBa yacTuIl. BOIHEI fe
Bpoitnsa. KopryckyisspHO-BOJIHOBOM Tyalln3M.
CrnoHTaHHOE Y BBIHYKJICHHOE U3Ty4YCHUE

OTKpBITHE paTHOAKTUBHOCTH. OMBITHI
Pesepdopna no onpeneneHno cocraBa
PaAMOAKTUBHOTO U3TyUYEHUS

CgoiicTBa anbda-, 6era-, raMMa-u3TydeHUsI.
Brnusnane PAANOAKTUBHOCTH HA KHUBBIC
OpTaHU3MBI

OTKpbITHE IPOTOHA U HEWTpOHA. M30TOMBI.
Anbda-pacnaa. DNeKTPOHHBIN 1 MO3UTPOHHBIN
Oera-pacnan. 'amma-u3nydeHue

OHeprus cBA3M HyKJIOHOB B siape. SnepHbie
peakuuu. Snepusii peaktop. [Ipodnemsi,
IIEPCIEKTUBBI, IKOJIOTUYECKHUE ACTIEKTHI
SIEPHON YHEPTETUKH

DneMeHTapHbIe YacTullbl. OTKPBITHE

bubmoreka [JOK
https://m.edsoo.ru/ff0d04a6

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0302

bubmuoreka [JOK
https://m.edsoo.ru/ff0d091a

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0afa

but6mmoreka [JOK
https://m.edsoo.ru/ff0dOafa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0cag

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

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

bubmmoreka [JOK
https://m.edsoo.ru/ff0d1356

but6mmoreka [JOK
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No3UTpoHa. MeTo/bl HaOMI0IeH s U
pPErucTpanyy dJIeMEHTapHbIX YacTull. Kpyrisii
cTon «PyHIaMEHTaJIbHBIE B3aUMOICHCTBUS.
EnuHCTBO (DM3nvecKoil KapTHHBI MEPay

Bun 3Bé3aaoro Heba. Co3Be3ausi, spKue
3BE3/1BI, TUTAHETHI, HX BHIUMOC JIBIDKCHHE.
Conneunas cucrema

CO.HHI_IC. COJ’IHG‘-IHaSI AKTUBHOCTB. I/ICTO‘-IHI/IK
sHepruu CoJiHIIa U 3BE3]T

3BE3/16I, MX OCHOBHBIC XapaKTCPUCTUKH.
3BE31bI IIaBHOM ITOCIIET0BATEIbHOCTH.
BryTtpennee ctpoenue 38€31. COBpeMEHHBIC
MPEJICTABICHHS O MTPOUCXOKICHUN U
spoatonuu CoJIHIIA U 3BE3]

Muneunsiii [lyTe — Hama I'anakTuka.
[Tonoxenne n nBuxenne Connua B ['anakTuke.
lNamakTukn. YEpHBIE ABIPHI B s1Ipax rajJakTHK

Bcenennas. Paszoeranue ranaktuk. Teopust
Bbonbmioro B3pbiBa. PenukToBoe n3nyuyeHue.
Meraranaktuka

Hepemennsie npo6iaemMbl aCTPOHOMUU

KonrtponbHast pabota «1eMEeHTbI aCTPOHOMHUH
1 acTpoPU3UKN»

O6o0maromuii ypok. Pons dhusuku n
ACTPOHOMHUU B YKOHOMUYECKOM,
TEXHOJIOTHYECKOM, COIMAJIBHON M STHYSCKOM
cdepax AesITeTbHOCTH YeIIOBEKa

O6o06maromuit ypok. Ponb u mecto Gpusnku u
ACTPOHOMUH B COBPEMEHHOM HAay4YHOU KapTHUHE
Mupa

O6o06maromuit ypok. Pons puznueckoit
TEOpHH B (POPMHUPOBAHUY TIPEICTABICHUH O

https://m.edsoo.ru/ff0d0e38
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67

68

¢u3nyecKoi KapTUHEe MUpa
O6o0maromuii ypok. Mecto ¢pusndeckoit
KapTHHBI MUPa B OOIIEM sy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX NIPEACTABICHUH O
IIpUpoIE

PesepBHbIil ypok. MarautHoe mnosie.
ONEeKTpOMarHuTHasE HHAYKIHS
PezepBHbIii ypok. OnTuka. OCHOBBI
CHEMAIbHON TEOpPUU OTHOCUTEIBHOCTH
Pesepnbiii ypok. KBantoBas ¢puzuka.
DIeMeHTHl aCTPOHOMUU M aCTPOPHU3UKU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68

bubmmoreka [JOK
https://m.edsoo.ru/ff0d1784




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSIBATEJIBHBIE YYUEBHBIE MATEPUAJIBI 1J151 YYEHUKA

» ®uswmka, 10 kmace/ Mskumes I'.51., Byxosne b.b., Corckuit H.H. mox penaknueii [TapdentseBoit
H.A., Aknonepnoe o6miectBo «M3aarensctBo «IIpocBerenne»

» ®duswmka, 11 xiracc/ Mskumes I'.J1., byxosues b.b., Hapyrua B.M. ox penakmueit
[MapdentneBoii H.A., Akuronepnoe obmectBo «M3narensctBo «lIpocBemenne

» ®dusmka, 10 kimace/ Msakumes ['.41., [lerpoBa M. A., Crenanos C.B. u apyrue, O0mecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «JJPODA»; AkimonepHoe obmiecTBo «31aTenbCTBO
«IIpocsemenne»

METOIUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJIA
YMK T'.4. Makuiies

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
POIII

bubnnoreka [IOK

becrinatapie Qg poBbie 00pa3oBaTENbHBIE PECYPCHI MO MOAT0TOBKE K EI'D
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