MUWHUCTEPCTBO NPOCBEIEHUSA POCCUVCKOM ®EJIEPAIIIN

MunucrepcTBo o0pa3oBanus 1 Hayku CapaToBckoii o0J1acTu

AJIMMHHUCTPAUUS MYHHUIMIIAJIBLHOTO 00Pa30BaHus

APKaJaKCKOro MyHHIUNIAJILHOrO0 paiiona CapaTtoBckoii o0J1acTu

MBOY-COII Ne 2 ropona Apkagaka

«PaCCMOTPEHO»

PyxoBoautens [IIMO yuureneit
MareMaTuku, nHGopmaTuku U KT,
bu3NKH

/Epmakosa JI.B./

ITpoToxom Ne 1
oT «29» aBrycrta 2023r.

«CoracoBaHo»

3amecTuTenb aupexropa no Y BP

MBOY-COIII Ne2 ropojaa

Apkanaka CapaToBcKoi 00acTu
/®wvrHOBA H.B./

«30» aBrycra 2023r.

«YTBepxKIa0»

Hupexrop MBOY-COII Ne2 ropona
Apxkamaka CapaToBCKOM 00J1aCcTH
/Kpagnosa 3.B./

[Ipuxka3z 06 yreepxaennn OOIT COO
Ne
ot «31» aBrycra 2023r

( )

OOKYMEHT NMOAMNMNCAH
QJIEKTPOHHOMN
noanncbo

CepTtudmkar:
3B43E88BC217CA7FA58390FB5E6D015B
Bnapeneu: Kpasuosa 3uHanaa BnagumuposHa

PABOI‘IAH HPOFPAMMA [encteuteneH: ¢ 16.09.2022 no 10.12.2023

cpenHero o0Imero oopa3oBaHms

. J

yueOHOro npeamera «®@usuka. bazosblii ypoBenby, s 10-11 kiaccos

CocTaBuTe/ M NIPOrpaMMBbI:

Kpyrnosa Mapuna Hukonaesna, yuutens ¢puszuku MBOY — COILL Ne 2 ropona Apkanaka,
nepBasi KBATM(PUKAUOHHAs KaTeropus
®siHoBa Haranwss BukroposHa, yuurens matematuku MBbOVY — COILI Ne 2 ropona Apkanaka,
nepBasi KBATM(PUKAUOHHAS KaTeropus

r. Apkanak 2023-2024

[IpunsiTo Ha 3acegaHuM
[e1aroru4ecKoro coBeTa
LIKOJIBL, TpOTOKOMI Ne 1
oT «31» aBrycra 2023 1.



MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro oO0Iero ooOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKCHMH M TpPeOOBaHM K pe3yjabTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenibHON Tporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOl paboyeil MporpaMMbl BOCIHUTAHHWS W KOHIICMIIUU MPETOJaBaHUs y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX OpraHu3anusx Poccuiickon ~ dDexepanuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBIL.

Conepxanue TporpaMMbl 1O (pU3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAY4YHOH KapTHHBI Mupa oOydaromuxcs 10—11 kmaccoB npu o0ydenun ux ¢usnuke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO Noaxoaa. [Iporpamma no ¢usrke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibpTataM OOYYeHHs, a TAKKe YYUTHIBACT HEOOXOAMMOCTb PEaH3allMd MEXKIIPEIMETHBIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE 1€ M3Yy4eHUs (U3UKU HAa YPOBHE CPEIHEro o0Iiero oOpa3oBaHMsl, TUIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (HU3UKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

e IUIAHUpPYEMbIE PE3YNbTAaThl OCBOCHHUA Kypca PU3MKHU Ha 6a30BOM ypOBHE, B TOM YHUCIIE

MpeIMETHBIC PE3yIbTATHI MO r0JIaM O0yUYCHUS;

e conepxanue yyeOHoOro nmpeamera «Pu3nkay mo rogam o0ydeHus..

®du3nka Kak HayKa 0 HauboJiee 00IMX 3aKOHAX MPUPO/IbI, BEICTYIIAs B KAYECTBE yueOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHHUI 00 OKpYXKarolleM MHpE.
[konpHBIH Kypc GU3UKH — CHUCTEMOOOpA3YIOIUN [ €CTeCTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUI, U3y4aeMbIX
XuMmHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
OpUMeHeHHe (U3MYecCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe D3HEepreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOWCTBaMU U JIpyrux. M3yueHnue Gpu3nKu BHOCUT OCHOBHOM BKJIaJ B
(bopMUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
IPUMEHSATh HayYHbII METO]I TTO3HAHUS MPH BBITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHOBY Kypca ¢u3nku JUist ypoBHS CpelHero o0miero oopa3oBaHus MOJIOKEH PsI UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBJISETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3iesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOH, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cooTBETCTBUM C Hel MaTepuall Kypca (pU3nKu 00beIUHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMHUpOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzainys NpearnosaraeT UCIoiIb30BaHUE TYMaHUTapHOTO
noTeHuana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U HKOJIOTUYECKUMU TIpodIeMamMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3nku rnpeanonaraeT 3HakOMCTBO € IIUPOKUM
KPYroM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn skonozusayuu peasu3yercsi MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHs MpoOIeM palliOHAILHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.



Crep)KHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha YpOBHE CpEIHEro oOmero oOpa3oBaHMS
SBIISAIOTCS (u3MUecKkue Teopuu ((OopMHpPOBaHWE NPEACTABICHUH O CTPYKTYpE MOCTPOCHHS
¢usmueckoil TeopuH, poiaM (YHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O MPUPOJE, TPaHUIaX MPUMEHUMOCTH TEOPHil, NIl ONMHUCAaHUSl €CTECTBEHHO-
HAYYHBIX SBJICHUM U IPOLIECCOB).
CucTeMHO-IeITENFHOCTHBIN MOIX0 B Kypce (PM3MKU peau3yeTcsi Mpexk/ie BCEro 3a cuéT
OpraHu3aly SKCIIEPUMEHTAILHON JeATeIbHOCTH oOydaronuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3MKM — 3TO HCIIOJIb30BAHHUE CHUCTEMBbI ()POHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme Mo (u3uke oOBEAMHEHBI B OOIIUH CIHUCOK
YUEHUYECKUX MPAKTHYECKUX padoT. BeigeneHrne B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
IOPOBOJIUMBIX ISl KOHTPOJISI M OLEHKH, OCYIIECTBISETCS YYaCTHHKAMH O0pa3oBaTeIbHOTIO
mporecca UCXo/ U3 0COOCHHOCTEH TUIaHUPOBaHUSI U OcHalleHus kabunera gusuku. [Ipu sTom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH MPOBOAMTH KOCBEHHBIC H3MEpEHUs,
UCCIICIOBAaHHUS 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.
bonbiioe BHUMaHKE YAENsSETCS PEIICHUI0 Pacu€THBIX M KaueCTBEHHBIX 3an1ad. [Ipu aTom
JUTSL PAaCYETHBIX 3a]1a4 PUOPUTETOM SIBIISIOTCS 3a/1a4Ml C SBHO 33JaHHOM (pU3MUECKON MOJEIBIO,
MO3BOJISIOIINE NPUMEHSTh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OIHOTO pasjelna
Kypca, TaK ¥ MHTETPUPYS 3HAHUS U3 PA3HBIX pa3ienoB. s KayeCTBEHHBIX 3a7ad MPHOPUTETOM
ABIIAIOTCS 3aJlaHusi Ha OOBACHEHHWE TPOTEKaHUS (PUIUYECKUX SBICHUI U TPOIECCOB B
OKpYXarollel >KU3HHM, TpeOyromue BbiOOpa (pU3MUecKOW MOJEeNU A CUTyallud MPaKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusimu  PI'OC COO Kk MarepuagbHO-TEXHUYECKOMY
obOecrieueHn0 ydeOHOro rmpouecca 0a30BbI ypOBeHb Kypca (PU3MKU HA YPOBHE CpPEIHEro
oOrmiero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX NMPEIMETHOro KaOuHeTa (PM3MKHU WIN B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETa MPEJIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunete
(GU3KKH T0JKHO OBITH HEOOXO0MMOE 1ad0opaTOpHOE 000PYJOBAHKE JUISI BHIIOJHEHUS YKa3aHHBIX
B IporpamMme 10 (HU3UKE YYEHHUECKUX MPAKTHUECKUX paboT U JeMOHCTpalMOHHOE
o0opyoBaHue.
JleMoHCTpaliiOHHOE  000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C TPUHIIUIIOM
MUHHMAaJIBHOH JOCTATOYHOCTH M O0ECIeUMBAET IOCTAHOBKY IEPEUMCIIEHHBIX B IMPOTpaMMe IO
¢u3nKe KIFOYEBBIX JEMOHCTPALMH JUISI WCCIEIOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHYUECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.
JlaGopaTtopHoe 00OpyZOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecTeuMBaeTcsi B pacyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcsi. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX M IU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU LEJIIMU U3Y4YeHUsI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:
e (dopMupoBaHHEe HWHTEpeca M CTPEMIICHHS OOYYAIONIMXCS K HAYYHOMY HW3YYCHUIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

e Dpa3BUTHE TMPEJCTABICHUH O HAy4yHOM MeETOJe TO3HaHUuS U (HOpMHUpPOBaHHE
HCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPY)KAIOIINM SIBIICHHSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa W3Y4eHHUS OCHOB CTPOCHUS
MaTepuy U pyHAaAMEHTAIBHBIX 3aKOHOB (PU3MKH;

e (opMupoBaHHE YMEHUI OOBACHATH SIBICHHS C UCTIOIb30BAHUEM (DU3UUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTeIbCTB;



dbopMupoBaHUE MPEACTAaBICHUN O POIM (GU3MKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJOTHUH.

JlocTrxkeHne 3TUX Iieliel oOecrednBaeTcsl pElIeHHEeM CIEAYIONMX 3aJad B Ipolecce
n3y4deHus Kypca GU3MKUA Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHus:

npuoOpeTeHne CUCTEMbl 3HaHUI 00 OOIIMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOYAsi MEXAaHUKY, MOJICKYJISIPHYIO (PH3UKY, HIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U 2IIEMEHTHI aCTPOPHU3UKY;

dopMHpOBaHHE YMEHUH MPUMEHATh TEOPETUYECKUE 3HaHUA JUIsl OOBSCHEHUs
(Gu3nuecKkux SBIEHUM B MNpUpPOJNE M JUIsl NPUHATUS IPAKTUYECKUX pEIIeHUH B
IMOBCEAHEBHOM XKU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS pPa3IMYHBIX 33/a4 C SBHO 3aJaHHON (hU3HYEeCKOi
MOJIENIBIO, 3ajJ]ay, IMOJPa3yMEBAIOLIUX CAMOCTOATENbHOE CO3JaHMe (DU3HUYECKON
MO/JIeJN, aJIEKBATHOM YCIIOBUSM 3a/1auH;

NOHMMaHuE (PU3MUYECKUX OCHOB M IPUHIMIIOB JCUCTBUS TEXHHUUECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIa/ICHUE METOJaMU CaMOCTOSITENIbHOIO TUIAHUPOBAHUS M IPOBENEHUS (PU3MUYECKUX
SKCHEpUMEHTOB, aHaJIW3a M  UHTepOperauuu  MHPOpPMALUHU,  ONpeAeiIeHUs
JIOCTOBEPHOCTH TOJyYCHHOTO Pe3yiIbTaTa;

CO3/IaHUE YCIIOBUH JJIsl Pa3BUTHsI YMEHUH MPOEKTHO-MUCCIIET0BATEIBCKOM, TBOPUECKON
NEeSITETbHOCTH.

Ha uzyuenue ¢usuku (0a30BbIi ypoBEHb) Ha YpPOBHE CpelHEro oOIIero odpazoBaHUs
otBoautcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICIIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIIIETCS. PEKOMEH/IOBAHHBIM, YYHTENh JellaeT BBHIOOp MpOBEIAeHHsS 1a00paTOpHBIX padoT U
OTIBITOB C YU4ETOM MHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.

COJAEPXAHUE OBYUYEHUA

10 KJIACC

Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'O TO3HAHMS
®dusnka — Hayka O npupoje. HayuyHele MeToabl MO3HaHUSA OKpyXkarouero mupa. Pomib
HKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE MO3HAHUSI TPUPOABI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (usnueckux siBjaeHud U npoueccoB. Hayunbsie runores3sl. dusnueckue

3aKOHBI ¥ TEOpUU. | paHHIIBI TIPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB. [IpUHINT COOTBETCTBHUS.
Ponp u mecto ¢usuku B (HOpMHpPOBAHHHM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATETLHOCTH JIFOJICH.
Jlemoncmpayuu
AHasnorosble ¥ IUPPOBBIE U3MEPUTENIBHBIE MPUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Paspnen 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe aBMKeHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOTo JABMKEHMs. Cucrema
orcuéra. Tpaekropus.
[Tepemerienne, CKOpoCTh (CpedHssl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHUE
MaTEpUaIbHON TOYKH, MX NMPOEKIMH HAa OCH CHCTEMBI KOOpAMHAT. Cl0KEHUE NEPEMEIEHUN U
CJI0’KEHHE CKOPOCTEM.



PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBWKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MYyTH U MEPEMEIICHUS MaTEPUAIbHONW TOUKU OT BPEMEHH.

CBoOonHOe majeHune. Y CKopeHrue CBOOOHOTO Ta/ICHUS.

KpuBonunelinoe nBuxeHue. J[[BrokeHME MATEpHAIBHOM TOYKHM TI0 OKPYKHOCTH C
MIOCTOSIHHOM 10 MOZYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHas CKOpocThb. llepuon m
yacToTra oOparenus. LleHTpocTpeMuTenbHOE YCKOpPEHHUE.

TexHuueckue yCTpPOMCTBA M MPAKTHUUECKOE MPUMEHEHUE: CHUIOMETp, JBH)KCHHUE
CHapsJ0B, LICIIHbIE U PEMEHHBIE MTepeJadH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UIUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YTIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHust CBOOOIHOTO MaICHUSI.

Hamnpagnenue ckopocTu npu JBUKEHUHU TTO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIbIO ONPEAEICHUSI MTHOBEHHOM CKOPOCTH.

WccnenoBanue  COOTHOIIGHMSI  MEXKIYy  MYTSAMH,  TNPONJACHHBIMM  TEJIOM  3a
MOCJIEIOBATEIbHBIE PpAaBHBIC IPOMEXKYTKH BpPEMEHH TMpPHU PABHOYCKOPEHHOM JBIKEHUU C
Ha4yaJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIAPUKA B BI3KOU KUIKOCTH.

N3yuenue aBuxeHus Teaa, OpOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Tpuauun otHocurenbHOcTH ['anmuites. 1lepsoiit 3akoH Herorona. MHepLnanbHble CUCTEMBI
OTCYETA.

Macca tenma. Cwma. Ilpunnun cynepriosunmu cuil. Brtopoit 3akon HerooTona st
MaTepUaIbHOMN TOUKHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoOro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenune. Bunbl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHMs CKOJIbXEHHUs U cuiia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTUBIEHUS
MIPU IBUKECHUH TeJIa B KUJKOCTH WIIH rase.

[ToctynarensHOe U BpaliaTeabHOE ABMKEHHUE aOCOMIOTHO TBEPIOTO Tena.

MOMEHT cuiIbl OTHOCUTENIBHO OCH BpauleHus. [lnedo cunbl. YcnoBus paBHOBecHs
TBEPAOIO Tea.

TexHu4yeckne yCTpOMCTBA W TPAKTUYECKOE NPUMEHEHHWE: TMOAIINITHUKA, IBUIKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBieHne nHEepLUMH.

CpaBHEHME MacC B3aUMOJICCTBYIOIINX TEI.

Bropoii 3akon Herorona.

N3mepenue cuil.

CrioxxeHue cuil.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT J€(OPMAIIHH.

Hesecomocts. Bec Tena npu yCKOpeHHOM NOABEME U MAJICHUH.

CpaBHeHME CHII TPEHUS TOKOS, KAUEHUSI U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEpAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomoi



N3yuenune aBuxeHus Opycka 1mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIMX B MPYXKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAICHUSI.

Tema 3. 3aKoHbl COXpaneHusn 6 mMmexanukKe

Nmmnynbsc MatepuanbHOM TOUKH (Teja), CUCTEMbl MaTepUAIbHBIX TOUYEK. MMIynibe cuiibl 1
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPaHEHUsI UMITyJibca. PeakTHBHOE JBUKEHUE.

Pabora cribl. MOIIIHOCT CHJIBI.

Kunernyeckass sHeprus maTepuaibHOW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPTUH.

[TorennmanbHas sHeprus. [loTeHnmManbHas SHEPTUs yIPYro Ae)OpMUPOBAHHOMN MPYKUHBI.
[TorenuuanbHas 3HEprUs Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHuuanbHble M HEMOTEHIMAbHbIE CUJIbl. CBsI3b pabOThl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue ycTpoiCTBa M NMPAKTUUYECKOE MPUMEHEHHE: BOAOMET, KOINEP, MPYKUHHBII
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUXKEHUE.

[Tepexon mOTeHIIMATBHON YHEPTUH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yuyenune aOCONIOTHO HEYNPYroro yjaapa ¢ TMOMOIIBIO JABYX OJWHAKOBBIX HHUTSIHBIX
MasITHUKOB.

HccnenoBanue cBs3M pabOTHI CUJIBI C W3MEHEHHEM MEXaHWYEeCKOW SHEpruu Teja Ha
MIpUMEpPE PACTSHKEHUS PE3MHOBOTO JKI'yTa.

Pa3nen 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocno6bt MOIEKYAAPHO-KUHEMUYECKOU Meopul

OcCHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-KHUHETUUYECKON TEOPUHU U UX ONBITHOE 0OOCHOBAHHUE.
bpoynoBckoe nBmwxkenue. Qudbdys3us. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHIL
BellecTBa. MoJenu CTpOEHHSI Ta30B, XUAKOCTEH W TBEPABIX Ted M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pa3mepbl Mosekyn. KonuuecTBo BemecTsa.
[TocTostnHas ABorapo.

TermmoBoe paBHOBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Monenbs uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHUYECKON Teopuu
uaeanpHOr0 ra3a. AOCONIOTHAas TeMmIepaTypa Kak Mepa CpeaHed KUHETHYeCKON SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. lllkama Ttemneparyp KenbsBunHa. ['a3oBble 3aKOHBI.
Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanproHa. M3omponecchl B uMAcalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduyeckoe npeacTaBieHre U30MPOIECCOB: N30TEPMA,
u30xo0pa, n3obdapa.

TexHUYECKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIOIIME JIUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYECKUX COEIMHEHUI.

OnbITh! 0 AU(PY3UH KUAKOCTEHN U Ta30B.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Mogpens onbiTa [llTepHa.



OnbIThI, TOKA3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Monens, MIUTIOCTpUPYIOLIAs IPUPOLY JaBJICHUS ra3a Ha CTEHKH COCyaa.

OnBITHI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UEAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

Omnpenenenne Macchl BO3JlyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpeHUl 00bEMa
KOMHATBhI, 1aBJICHUS U TEMIIEpAaTypbl BO3AyXa B HEH.

HccrnenoBaHue 3aBUCUMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUS pa3peXEeHHOI0 rasa.

Tema 2. Ocnoevl mepmoounamuku

TepMmoauHaMuyeckasi cucreMa. BHYTpeHHSIS SHEprusi TepMOIMHAMHYECKON CHUCTEMBI U
crocoObl €€ uzmeHeHus. KonnyectBo TemioTsl U padbora. BHYTpeHHssS 3HEprus 0JHOATOMHOTO
UJeaNbHOro raza. Buel Teruionepenaun: TeI0ONPOBOAHOCTh, KOHBEKIUS, U3JIy4eHUE. Y IeTIbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEIIOTHI U TEIUIonepeiaye.

[TonsitTue o0 anuabatHom mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHnenue
NEpBOTO 3aKOHA TEPMOJMHAMUKH K M3omporeccaM. I padudeckas naTepnperanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeobpaTuMoCTh TPOLIECCOB B MPUPOJIE.

TeroBeie MamuHbl. [IpuHIUIIBL [EeHCTBUS TEMIOBBIX MamuH. [IpeoOpa3zoBaHus sHEPTUU B
TerioBbIX MamuHax. Koaddunuent nonesnoro aeiictsus terwioBoit Mamuubl. [{ukn Kapao u
ero Ko3((HUIMEHT MOJIE3HOTO NEHCTBHS. JKOIOTHIECKHE TPOOIEMbI TEIIOIHEPTETHKH.

TexHuueckue yCTpoilCTBAa M MPAKTUYECKOE IMPUMEHEHUE: [BUTaTellb BHYTPEHHEIrO
Cropanusi, ObITOBOM XOJOIUIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH SHEpruu Tejla MpU COBEPLICHUM pPAaOOTHI: BBUIET NMPOOKH U3
OyTBUIKM TOJ AEMCTBHEM C)XXAaTOro BO37yXa, HarpeBaHue 3(Qupa B JIATYHHOU TpyOKe HyTEM
TpeHUs (BUICOAEMOHCTPAITNSA).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela npu Terionepeaaye.

OnbIT Mo auadaTHOMY PACIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelss BHYTPEHHET O CTOPaHHUsl, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3Mmepenne yaenpsHON TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooOpazoBanne u KoHAeHcamus. Mcmapenue u  kumneHue. AOCOTIOTHasT U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3ayXa. HacklmeHHbIl ap. Y enapHas TerioTa mapooOpa3oBaHuUsl.
3aBUCUMOCTh TEMIIEpPATyphl KUIIEHUS OT AaBJICHHUS.

Tsépnoe Teno. Kpucrannumueckue u amopgHsbie Tesa. AHU30TPONUS CBOMCTB KPUCTAILIOB.
Kunkne xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHne M Kpuctainusauus. Y aenbHas
TeruioTa riasieHus. Cyonumanus.

YpaBHeHUEe TEIIOBOro OagaHca.

TexHuueckue ycTpolcTBa W IPAKTUYECKOE NPUMEHEHHE: TUTPOMETP M IICHXPOMETD,
KaJJOpUMETpP, TEXHOJOTHUU TMOJIyY€HUS COBPEMEHHBIX MaTepuajgoB, B TOM  4HCIE
HAaHOMAaTEpHaJIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenve npy moHM>KEHHOM JIaBJICHUH.

CriocoObI U3MEpEeHUs BIAKHOCTH.

Habmronenne HarpeBaHus U IUIaBICHHS KPUCTAJUIMYECKOTO BEIECTBA.

JleMoHCTpanys KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomoi

N3MepeHne OTHOCUTENBHOM BIAXHOCTH BO3yXa.



Paznen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuxa

ONekTpu3anusa Tel. OJEeKTpUYecKuil 3apsan. JlBa BHUIAa BJIEKTPUYECKUX 3apsigoB.
[IpoBOIHUKY, TUBIEKTPUKH U ITOTYIPOBOJIHUKU. 3AKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsia.

BzaumoneiictBue 3apsimoB.  3akoH  Kymona. TodeuHslil  3nekTpUyecKud  3apsia.
Onekrpuueckoe nosie. Hanpsok€HHocTh 3nexkTpuueckoro mnoss. [lpuHumn cynepro3uuuu
3JIEKTPUYECKUX NOJIeH. JINHNM HaNpsHKEHHOCTH JIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpocrarmyeckoro mods. Ilorenuman. Pa3HOCTH NOTEHIMANOB.
ITpOBOAHMKY U TUAIEKTPUKHU B AIEKTPOCTATUYECKOM IoJ1€. JAU3aeKTpruiecKasi IpOHULIAEMOCTb.

OnektpoéMkocTb. Konpencarop. DIeKTpoEMKOCTh IUIOCKOTO KOHJAEHCATOpa. ODHEPrus
3apsA’KEHHOI0 KOHJIEHCATOPA.

TexHudeckue ycTpoicTBa M MPAKTUUECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MJICHUE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMHWPOBAIbHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VYeTpoilcTBO U IPUHLUIT AEHCTBUS SJIEKTPOMETPA.

BzaumopeiicTBie Ha’IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DJIeKTpOoCTaTUYECKas 3allMTa.

JIMdIIeKTpUKY B JIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCAaTopa OT IUIOIIAAU  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3mepenue 31eKTpoEMKOCTH KOH/IEHCATOpa.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunsix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSl CYIIECTBOBAHHUS JIEKTPUUECKOr0 TOKa. MICTOYHMKH TOKa.
Cwuita Toka. [ToCTOSIHHBIN TOK.

Hamnpsokenue. 3akon Oma 1715 yyacTka LeTnH.

DneKTpuuecKoe COIIPOTUBIICHUE. VY nenbHoe COIIPOTHBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapamIeIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JleHna. MOmHOCTb 3EKTPUYECKOTO TOKA.

DNEeKTPOABMKYIIasi CUJIa U BHYTPEHHEE COIIPOTUBIIEHNE NCTOYHUKA TOKa. 3akoH Oma ass
MOJTHOM (3aMKHYTOM) AJIeKTpraeckoit memnu. KopoTkoe 3aMpIkaHue.

DNIEKTPOHHAs MPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh CONTPOTUBIICHUS] METAIIJIOB
oT TeMneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBBIE TPHOOPHI.

DNEKTPUYECKUII TOK B PAcCTBOpax M paciulaBax »3JEKTPOJMUTOB. IDIEKTPOJIUTHUYECKAs
JIUCccoManus. JIEKTPOIU3.

DJIEeKTpUYECKHM TOK B ra3zax. CaMOCTOATEIbHBIN U HECAMOCTOATENBHBIN pa3psia. MoaHus.
ITna3ma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJBTMETD,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE



npuOOpBl, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBIH MO, TEPMHUCTOPBI M (POTOPE3UCTOPHI,
MOJIYIIPOBOTHUKOBBIN TNO/I, FaJIbBAaHUKA.

Jlemoncmpayuu

M3mepeHue cuibl TOKA U HAIPSKEHMSL.

3aBUCUMOCTh CONPOTHUBICHHS] LMWIMHIAPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAJU
IIONEPEYHOI0 CEUEHUs U MaTepuaa.

CMelraHHOE COeIUHEHUE POBOIHUKOB.

[Tpsamoe u3MmepeHue 3IeKTpoABMXKYIIEeH cuibl. KopoTkoe 3aMblkaHHE TalbBaHUYECKOTIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3ps] U MPOBOJIUMOCTb BO3yXa.

ORHOCTOPOHHSISI TPOBOJIUMOCTD IMOJ1A.

Yuenuueckuii sxcnepumenm, rabopamopruvle pabomul

N3ydeHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepenue HIEKTPOABWKYLIEH CHJIBI HCTOYHHMKA TOKA UM €ro  BHYTPEHHEro
COIIPOTHUBIICHUS.

Hab6monenue anexrpomnusa.

Me:xknpeameTHbie CBSI3U

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce oCyIIECTBISETCS C y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3e C KypcaMd MaTeMaTHKH, OHOJOIMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHMEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, Hay4HbIM (akr, rumoresa, (uznyeckas BeIUYMHA, 3aKOH, TeOpHus, HaOIroAeHue,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHMEe CUCTEMbl YpaBHEHMM, JMHeWHas QyHKuus, napadoia,
runep06osa, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUYECKUE (QYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HMX IPOEKIMH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: Mexanndeckoe IBUKEHHE B )KMBOU Ipupone, 1ud¢ys3usi, ocMocC, TEII000MeEH
JKUBBIX OpraHU3MOB (BH/IbI TEIJIONEPEIAayH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHAsl Macca, TEIUIOBBIE CBOWMCTBA TBEPIBIX TeN, XKUAKOCTEH W Ta30B, JJIEKTPUUYECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMAINS, FalbBaHUKA.

Teoepagpus: BNaxxHOCTH BO3TyXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHuE ABMKEHUH C UCIONIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TMOIIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMITyJbca B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JBUTATEeNb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOU
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HAaHOMATEpHaJIOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYeCKas  3alluTa,  3a3€MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNpHUHTEp, dJIEKTpOHArpeBaTelbHble MPHOOPHI,
AIIEKTPOOCBETUTENbHBIE PUOOPHI, TATbBAHUKA.
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Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpomMaZHUMHAA UHOYKYUA

ITocTtossHHBIE MarHuThl. B3amMoneilcTBHE ITOCTOSHHBIX MAarHuToB. MarHuTHOE IIOJIE.
Bekrop maruuTHOM MHAYKIMU. [[pUHIUIT CyNIeprO3UIIMA MAarHUTHBIX MOJIeH. JINHUKM MarHUTHOMN
uHayknuu. Kaptuna amHui MarHUTHOW MHYKIIUU TTOJISI IIOCTOSTHHBIX MarHUTOB.

MarauTHo€e 1oje NpOBOJHHMKA C TOKOM. KapThHa JMHHMI MHIYKIIMM MAarHUTHOI'O IOJIS
JUIMHHOTO TIPSIMOTO MPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOI'O MPOBOJAHUKA, KATYIIKHM C TOKOM.
OnbiT OpcTena. BzaumoieiicTBrUe MPOBOJIHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJib M HallpaBJICHHE.

Cuwia Jlopenua, e€ MOAynbp M HampaBiieHHe. JIBUKEHUE 3apsHKEHHOM 4YacTUIBI B
OJIHOPOJIHOM MarHuTHOM mnojie. PaGora cumsr JlopeHniia.

SIBiieHME HIEKTPOMAarHUTHOM MHAYKUMHU. [lOTOK BeKTOpa MarHUTHOM HWHAYKIUU.
DIEKTPOABMKYIIAS CUJIA UHIYKIIMU. 3aKOH 3JIEKTPOMarHuTHOU uHaykuuu dapayest.

BuxpeBoe anexTpuueckoe mojie. DISKTPOABHKYIIAS CUJAa WHIAYKIUU B IMPOBOJHHKE,
JBUKYIIEMCS TIOCTYNATEIbHO B OJTHOPOJHOM MarHMTHOM I10JI€.

[TpaBuiio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DICKTPOABIKYIIAs CHJIa CAMOUHTYKIIAH.

DHeprusi MarHuTHOTO TIOJIsI KAaTYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHHUE: IIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTEIN HIEMEHTAPHBIX YaCTHUII, MHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JIuHUY MHIYKIIUKA MarHUTHOTO TIOJIS.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHne HIeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHUIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MMOTOKA.

SIBiieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yueHne MarHuTHOTO TOJIsI KATYLIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOTO MAarHUTa Ha PAMKY C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Pa3nen 5. Kosredoanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHummusle Koa1e0anus

Konebarenbnast cucrtema. CB0OOOMHBIE MeXaHWYeCKHWe KonebaHusa. [apmMoHHUeckue
koneOanus. Ilepuon, uacrora, ammautyga u  (asza kosnebanuil. IlpyXMHHBIT MasTHUK.
MaremaTnueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKHUX Kolebanuii. [IpeBpaimienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.

KonebGarenbuplii  KOHTYp. CBOOOJHBIC AJIEKTPOMATrHUTHBIE KOJICOAHUST B HJICATLHOM
KOJIeOaTeIbHOM KOHTYpe. AHaJOorus MEXIy MEXaHWYEeCKMMH H  JJICKTPOMArHUTHBIMU
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konebanusmMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS PHEPTUU B HACATHHOM KOJIeOaTeIThHOM
KOHTYpE.

[IpencraBieHne o 3aTyXaroMMX KoJeOAHUSX. BBIHYXKJICHHbIE MEXaHUYECKHE KOJIeOaHusI.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIeOaHUsI.

ITepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHbIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUCHUE CUJIBI TOKA U HAMIPSIKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenada W MOTPEOJICHUE DIIEKTPUYESCKONH JHEPTHH.
OKOJIOTMYECKUE PHUCKH TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosb3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NepPeMEeHHOr0 TOKa, IMHUHU 3JIEKTpoIepeay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM CUCTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHUK).

HaGuroienne 3aryxaromux KojJeOaHui.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJIeOaHUH.

Habmtoienue pesonanca.

CBOOO/IHBIE IEKTPOMArHUTHbIE KOJIeOaHus.

OcuusiorpamMmbl  (3aBUCUMOCTH  CHJIBI  TOKAa M HANPSDKEHUs] OT BPEMEHM) IS
9IEKTPOMArHUTHBIX KOJIeOaHH.

Pe3onanc npu mociaenoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOH/JIEHCATOPA.

Mogenb TUHUAU 3IEKTPOIIepEIauH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCUMOCTHY TIEPHOA MAJBIX KOJeOaHUI Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne TnEepeMEHHOTO TOKa B IEMH W3 TOCJIENOBATEIbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLE 60TIHbL

Mexannueckue BOJIHBI, yciioBUsl pactpoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHUs
u JuHa BoOJHBL. [lomepeunbie W TpojosibHbIe BOMHBL. WHTepdepentus u nudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3Byka. [ poMKkOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS HM3JIy4€HHUs AJIEKTPOMATHUTHBIX BOJH. B3aumuas
opueHrtanus BektopoB E, B, V B snexkrpomarnutHON BOjHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XK€HWe, MpeJIoMJIeHUe, NoJsapu3amnus, audpakius, uHtepdepeHius. CKOpPOCTh
AIEKTPOMArHUTHBIX BOJIH.

[[Ixana 371eKTPOMarHUTHBIX BOJIH. [IpuMeHeHHe 3eKTpOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIIMIIBEI paINOCBA3M U TENEBUICHUS. Pagnomokamusi.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH CPebl.

TexHu4yeckue yCTpoWCTBa U NMPAKTUUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
YIBTPA3BYKOBasl JIMATHOCTHKA B TEXHHKE W MEIWIIMHE, pajap, PaaHONPUEMHHUK, TEIECBHU3O0D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO0pa3oBaHue U pacIpPOCTPaHEHUE TOMIEPEUHBIX U MPOIOJIBHBIX BOJH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmoienue orpaskeHus U MpeoMIICHUS] MEXaHUYECKUX BOJIH.
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Hab6mronenue natepdepeHuu u UG pakiini MeXaHUHIeCKUX BOJIH.

3BYKOBOH pE30HAHC.

Habmiogenne CBs3M T'POMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOM M YacTOTOMH
Kosie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJH:  OTpPaK€HUE, MpPEIOMIICHHE,
noJsipuzanus, Tudpakuus, nHTepdepeHuus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpocTpaHeHUe CBeTa B OHOPOIHON cpejie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune HM300pakeHUIl B IIIOCKOM
3epKaie.

[Ipenomnenue cBera. 3akoHbI MpelIOMIIEHUS CcBeTa. AOCONIOTHBIA  MOKa3aTellb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yron MOJHOrO BHYTPEHHETO
OTpaKEHHUSI.

Hucnepcus cseta. CiioxxkHbIli cocTaB 6enoro cera. L{ser.

Cobuparomue W paccewBaroniye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
onTHYEeCKas cuiia TOHKOW JUH3bL. [locTpoeHne n3o0paxkeHui B COOUPAIOIINX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas ontuka. Wutepdepenius cBera. KorepeHTHble UCTOYHUKHU. Y CIIOBUS
HAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOI'€pEHTHBIX UCTOUHUKOB.

Hudpakuus cBera. JudpakumonHas pemérka. YcaoBHe HAOMIOJICHHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonsspu3zanus ceera.

TexHuueckue ycTpoWCTBa W MpPaKTUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OINTHKA, AUPPaKIHMOHHAS
pEIETKA, TOJIAPOnL.

Llemoncmpayuu

[TpstmonuHeHOe pacHpocTpaHEHHE, OTpakeHHWE U TperoMieHue cBeTa. Onruueckue
npuOOpHI.

ITonmHOE BHyTpeHHEE OTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Moenu MUKpOCKOIIa, TEIECKOIa.

Hab6monenue nnrepdepeHimm ceera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosryueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tosryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nomisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3mepenue nokasaresns NpeaoMIIEHHUS CTEKIIA.

HccnenoBanue CBOMCTB M300payKeHHM B JIMH3AX.

Hab6nronenue aucnepcun cBera.
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Pa3zgen 6. OcHOBBI crienMAaJILHOM TEOPHH OTHOCHUTEIBLHOCTH
I'paHnLBI IPUMEHUMOCTH KJIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenuanibHOM TEOpUH
OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCTH MOAYJS CKOPOCTH CBE€Ta B BaKyyMmMe, NPUHLUI
OTHOCHUTEJIBHOCTH DWHILNTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU U COKPAILLIEHUE JUINHBI.
OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTUILIBI.
CBs13b Macchl C SHEPTUEH U UMITYJICOM PEJIATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

Pazgen 7. KBanroBasi pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
@®otonbl. ®opmyna [Tnanka cBs3u sHEprun (HOTOHA C €r0 YAaCTOTOH. DHEPTHsl U UMITYJIbC
dboToHa.
OtkpeiTie u wucciaenaoBanue (ororddexra. Omnbiter A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue Ditnmreitna s porordpdexra. «KpacHas rpanuna» Gorosdpdexra.
Hasnenue ceera. Onbith [1. H. JIebenena.
XUMHYECKOE JEHCTBUE CBETA.
TexHuueckue yCTpOHCTBA M IpPaKTHUECKOE NpUMEHeHHue: (oTorneMeHT, (OTOIATUHK,
COJTHEYHast OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM MIaCTUHOM.
HccnenoBanue 3akoHOB BHemHero Gorodddexra.
Cseroauo.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnsiTel Pezepdopna mo paccesHuto o -uactuul. IlnmanerapHas
Mozienb atoMa. Ilocrynarsr bopa. M3nydenue u norsnomenue (GOTOHOB IpU MEPEXOAE aTroma ¢
OJIHOTO YpOBHSI BSHEpruum Ha Japyro. Buasl cnektpoB. CrexkTp ypOBHEW 5HEpruM aroma
BOZIOPOJA.
BonnoBele cBolicTBa yactull. Bosnel e bpoiinsa. KopnyckynsipHO-BOJIHOBOW Tyaan3M.
CrioHTaHHOE U BBIHY)KJIEHHOE HU3JTyYEHHE.
TexHudyeckne yCTpOMCTBA MW IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Llemoncmpayuu
Monens onsita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmroienue nHedvyaTbIX CleKTPOB U3ITyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
Hab6nronenue nuHE9aToro crnekrpa.
Tema 3. Amomnoe a0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHMS  sjpa. OtkpsiTHE
panuoaktuBHOCTU. OmBITH Pezepdopra mo onpeeneHuio coctaBa paaioakTUBHOTO H3ITyYeHHUS.
CaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paJuoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OtkpeiTue TpoTOoHa W HeiTtpoHa. Hykinonnas monens siapa [eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siipa. M30Tonsl.
Anbda-pacnaa. DJIEKTPOHHBIM M MO3UTPOHHBIN Oera-pacnana. ['aMma-usznyueHue. 3akoH
pazroOaKTUBHOIO pacnaja.

DHeprus CBSI31 HYKJIOHOB B sizipe. SnepHbie cuibl. [{edekT macchr spa.
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Anepubie peakuuu. JleneHue u CUHTE3 AzEp.

Snepubiii peaxktop. Tepmosnepubiii cunHTe3. IlpoOremMbl M MEPCHEKTHUBBI  SACPHON
HHEPreTUKU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKU.

DnemMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.

MeTo/1p1 HAOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

@yHiaMeHTaIbHbIE B3auMoAelcTBus. EquHCTBO (hr3nyeckoit KapTHHBI MHpa.

TexHuueckue ycTpoHCTBa U IPAKTHUUECKOE NPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

CUéTynK MOHU3UPYIOLIUX YACTHUII.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Ortanbl pa3BuTus acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
ACTPOHOMHHU.

Bup 3Bé3anoro neba. Co3Besaus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JABHKCHHE.

ConneyHas cucrema.

Connue. Conneuynass axTuBHOCTh. Mcrtounuk sHeprun ConHua u 3BE3A. 3BE3ABI, HMX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMma «CHEKTpalbHBIA KJIACC — CBETUMOCTBY». 3BE3MBI
[JIaBHOM TIOCJEN0BATEIIbHOCTH. 3aBUCHUMOCTb «Macca — CBETUMOCTb» JUIsl 3BE3[ TIJIaBHOU
nociea0BaTelbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IPOUCXOXKACHNUHU U 3BotoLuu CoslHIA U 3BE3]1. DTalmbl )KU3HU 3BE3L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxenune Connua B ['anaktuke. Turbl
raJlakTUK. PagnoranakTuky u kBa3apel. YEpHbIE ABIPHI B SApPAX FaIaKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ranaktuk. Teopus
bonbiroro B3psiBa. PenukToBoe U3aydeHue.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmonennss HeBOOpPYKEHHBIM IJ1a30M C MCIOJb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHHUN
JUISL OTIPEJIeNIEHNUs TIOJIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro nomymapus 1 sipkue 3BE3/1bl.

HaGnronenus B teneckon JIyHel, mianet, Mieunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku u acTpoHOMHM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW |
THYECKON cdepax [IeATETbHOCTH 4YeloBeKa, pojib M MecTo (U3UKM M aCTPOHOMHMU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (PU3HUECKOW Teopurn B (HOPMHPOBAHUU
MpEeJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3NUECKON KapTHHBI MUpPaA B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUIN O IPUPO/IE.

Me:xnpeamerHbie CBA3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 11 Kkilacce oOCylIeCTBISETCS C Y4YETOM
COJIEpKaTeNIbHBIX MEXKIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO TTO3HAHHS:
sBIICHUE, HAy4YHBIH (DakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
JKCIIEPUMEHT, MOJIECTUPOBAaHUE, MOJIEIIb, U3MEPEHHUE.
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Mamemamuxa: pelieHne CUCTEMbl ypaBHEHUIH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHHYC, TAaHIE€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPBI U HUX
NPOCKIIMM HAa OCH KOOPJAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJIHBIC 3JEMEHTApHBIX (DYHKIIHIA,
IPU3HAKKU NOJ00MS TPEYTOJIbHUKOB, ONPEAEICHHE TUIOMAAN INIOCKUX GUTyp 1 00bEMa Tell.

buonoeus: snextpuyeckue SBIEHUS B JKUBOM Ipupoje, KojeOaTelabHbIE IBM)KEHHUS B
JKUBOW TPUPOJE, ONTUYECKHUE SBICHUS B JKUBOM INPUPOJE, NECUCTBUE DPAJHMALMM HA JKUBbBIC
OpraHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJ, KpPUCTaJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00PAa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3AJI€KH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
IIOBEPXHOCTH, NPEJCKA3aHUE 3EMIICTPSACECHUN.

Texnonozusn: NTUHUM DJIEKTPOIIEpEnad, T€HEPATOP IEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEIlb,
UHAYKIHOHHAs IIeYb, pajap, paJuoNpUEMHUK, TENEeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAsI ONITUKA, COJIHEYHAas OaTapest.

IHIJTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA INPOI'PAMMBI 110
OU3SUKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUASA

OcBoenne yueOHoro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0mero odpazoBaHUs
(6a30BBIA  YpPOBEHB) JIOJDKHO  OOECHEUYUTh  JIOCTHIKEHHE  CICAYIONIUX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JlugHOCTHBIE pE3yNbTaThl OCBOCHUS y4deOHOro mpeamera «DPu3nka» AOJKHBI OTpakaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJICTBOBATHCS CHOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAlUid, TO3UTHUBHBIX BHYTPEHHHX
yOeXACHHU, COOTBETCTBYIOUIMX TPAAMIIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  OOIIEeCTBa,
pacIIMpEHUE KU3HEHHOrO OMbITA M OMNbITa ACATEIBHOCTH B IMPOLECCE PEATH3alMU OCHOBHBIX
HaIpaBJIEHUH BOCHUTATEIbHON IEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM TMO3UIMU  OOYyYaromerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'O WIEHA POCCUICKOTO 00IIECTBa;

MPUHATHE TPAJULIMOHHBIX OOIEYETIOBEUECKUX T'yMAaHUCTHYECKUX M JE€MOKPATHYECKUX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B WHTEpEcax TPakIaHCKOTO oOIIecTBa,
y4acTBOBaTh B CAMOYIIPABIICHUH B 00pa30BaTEILHON OpraHU3alluu;

YMEHHE B3aMMOJECHCTBOBaTh C COLUMAIBHBIMU HMHCTUTYTAaMH B COOTBETCTBUHM C UX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K TYMAHUTAPHOM M BOJIOHTEPCKOW JIESITENBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpMUPOBAHHOCTH POCCUICKON TPaKIAHCKON UACHTUYHOCTH, TATPHUOTHU3MA;

LIEHHOCTHOE OTHOLIEHUE K TOCYHAapCTBEHHBIM CHMBOJAM, JIOCTHKEHHUSM POCCUHUCKUX
yU€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUUECKOT0 TIOBE/ICHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMIO M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAyLIEro;
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4) 3¢TeTHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY HAy4HOTO TBOPUYECTBA, MPUCYIIETO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCIIMTAHMS:

UHTEpEC K pa3iuuHbiM chepam npodecCHOHATbHOW JesTeNbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BEIOOp Oymylien
npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KHU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh IKOJIOTUYECKOW KYIBTYPBI, OCO3HAHHE TIJIOOATBLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

IUTAHUPOBAHUE M OCYIIECTBIICEHUE JIEHCTBUN B OKpY)KAIOIIEH cpele Ha OCHOBE 3HAHUS
L[eJIeN YCTOMYMBOIO Pa3BUTHSI YEIIOBEYECTBA;

pacIIMpeHue OIbITa JEATEIBPHOCTH OSKOJOTMYECKON HAMpaBJICHHOCTH HAa OCHOBE
UMEIOLTNXCS 3HAHUMN 110 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBuTHs (pU3NIECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAYyYHOU JIeATEIbHOCTH, TOTOBHOCTh B MPOIECCEe M3YUYCHUS (DU3UKH
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIbCKYIO IESATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIJMETHBIE PE3YJIBTATBI

ITo3HaBaTenbHbIE YHHMBeEPCAJIbHbIE YUeOHbIE AelCTBUS
Ba3oBble jornyeckue neicTBus:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATH IMPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPECIIATh LU AeSTeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUH UX JTOCTHKEHUS,

BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPEUMA B paCCMATPHBACMBIX (1)I/I3I/I‘-ICCKI/IX SIBJICHUAX

pa3pabaThIBaTh IUIaH PEIIEHUs MTPOOIEMBI C YIETOM aHAIM3a UMEIOITUXCS MaTepUaIbHbIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OLICHUBATb PUCKHU HOCHGI[CTBPII;’I JCATCIIbHOCTH,

KOOPJMHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

Ba3oBble uccienoBareibcKue 1eiCTBUS:

BJIAICTH Hay‘IHOfI TepMI/IHOHOFHeﬁ, KIIDYECBBIMU IOHATHUIMU U METOAaMU q)HSH‘ICCKOﬁ
HAYKU;

BJIQJICTh HABBIKAMHU Y4eOHO-UCCIIEOBATEIBCKON M MPOEKTHON AESITeThHOCTH B 00JacTu
(1)I/ISI/IKI/I, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY ITOMCKY MCTOJI0B PCIICHUA 3a/1a4
(1)I/ISI/I‘I€CKOFO COACPIKAHUA, TPUMECHCHUIO PA3JIMYHBIX METO/I0OB ITO3HAHU,

BIIQJIETh BHUJAMHU JIEATEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAINH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEeOHBIX CHUTyalMsiX, B TOM 4YHUCIE TpHU
CO3/IaHUHU Y4EOHBIX MMPOCKTOB B 00J1aCTH (HPU3UKH;
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BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3W M aKTyalH3HpOBATh 3ajady, BBIIBUTATh
rTUnoTe’y e€ pelieHus, HaxXxOAUTh AapTyMEHTHI IS JIOKa3aTelbCTBA CBOHMX YTBEPXKICHUU,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

aHATM3UPOBATh IOJNyYEHHBIE B XOJE pEIICHHWs 3aJadd pPe3ylbTaThl, KPUTHYECKU
OILICHUBATh UX TOCTOBEPHOCTbH, TPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POpMyIHpPOBATH COOCTBEHHBIC 3aJaud B O0OPa30BATEIBHOU JIEATEIHHOCTH, B
TOM YHUCJIC TIPU U3yYCHUH (PU3UKH;

JIaBaTh OIICHKY HOBBIM CUTYAIlUsIM, OLIEHHUBATh IPUOOPETEHHBIN OIBIT;

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITSILHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOIXObl U PEIICHHUS,

CTaBHUTh POOJIEMBI H 33]]a4H, TOMYCKAIOIINE aJTbTCPHATUBHBIC PEIICHHUS.

Patora ¢ undopmanmeii:

BJIQJICTh HABBIKAMH TOTy4YeHHUS MHMOpPMAIUU (PUINYECKOTO COJIEPKAHUsSI M3 MCTOUYHUKOB
pPa3HBIX THIIOB, CAaMOCTOSATEIBHO OCYIICCTBISATh TIOUCK, aHAaJIW3, CHUCTEMATH3AIUI0 W
UHTEPIPETANI0 HHPOPMALIUU PA3THYHBIX BUIOB U ()OPM MPEIICTABICHHS,

OLICHUBATh IOCTOBEPHOCTh UH(OPMAIIHH;

UCIIOJIb30BaTh CPEJICTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEeIICHHH KOTHHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHHU3AIMOHHBIX 3a7ad C COOJIOJCHHEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKU O€30MMaCHOCTH, THTHEHBI, PECypcOCOePEIKEHUS, TPABOBBIX U
ATHYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€30TaCHOCTH;

CO3/MaBaTh TEKCTHl (U3WYCCKOTO COACPXAHWS B Pa3IWYHBIX QopMmarax ¢ y4ETOM
Ha3Ha4YeHWs WHGOpPMAMM W TEJINCBOM  ayAWUTOPHH, BBIOMpas ONTHMAIbHYIO (opMy
NPE/ICTABICHUS U BU3yaIH3allHH.

KoMMmyHuKaTHBHBIC YHHBeEpcaabHbIe y4eOHbIE JeHCTBHSA:

OCYIIECTBIISATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYallMil U CMAT4aTh KOH(MIUKTHI,

pa3BEPHYTO U JIOTMYHO M3J1ararb CBOK TOYKY 3pEHUS C HCIIOIb30BAHUEM S3BIKOBBIX
CPEICTB;

MOHMMATh U UCTOJIb30BaTh PEUMYILIECTBA KOMAHIHON U MHAUBUAYAIbHON paboTHI;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOYKHOCTEH Ka)KJ0I'0 4JIeHa KOJUIEKTUBA;

[IPUHUMATh LEIU COBMECTHOM JEATECIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JNIEUCTBUA MO €€ IOOCTUKEHHIO: COCTAaBIATH IUIAH JAEHCTBUH, pPACHpENENaTh POJH C YUYETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/lbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJlAa U KAXJOT0 YYaCTHHUKA KOMaH/bl B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE NPOEKTHI, OLIEHWBATh WJEH C MO3ULUU HOBH3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATH IO3UTUBHOE CTPATETHYECKOE IIOBEACHUE B PpA3JIMUHBIX CUTYyalUsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusaums:
CaMOCTOATCIIBHO OCYHICCTBJIATH INO3HABATCIIbBHYIO JACATCIBHOCTL B O6J'IaCTI/I (1)I/I3I/IKI/I u
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIC 33/1a4H;

17



CaMOCTOSTENIBHO COCTABJIAITh IUIAH DPEIICHMS] PAacCUETHBIX M KadyeCTBEHHBIX 3a]ad, IJIaH
BBITIOJIHEHHUS] MPAKTUYECKOH paboThl ¢ y4ETOM HMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHHUI;

JIaBaTh OLEHKY HOBBIM CUTYaIIHsIM;

pacuupsTh paMK1 y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelIcHuE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO DJPYIULUHA B 00JacTH (PU3HKH,
MIOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTEeIbHBIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIUTENBHBIX IIPOLECCOB, X PE3YJIbTATOB U OCHOBAHUI;

UCIOJIb30BaTh IPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYalluu, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 10 UX CHIXKEHUIO;

IPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIbTaTOB J1€ATEIbHOCTH;

IPUHUMATD ceOsl, TIOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mpornecce OCTHKEHMSI TMYHOCTHBIX PE3yJIbTAaTOB OCBOCHHUS MTPOTPAMMBI 110 (DU3HKE ISt
YPOBHSI CpEIHEr0 o0mero oopa3oBaHusi y 0OydYaIOMIMXCSl COBEPIIEHCTBYETCS MOIMOHAIBHBIN
UHTEJJIEKT, MPEANoaralonumii choOpMUPOBAHHOCTD:

CaMOCO3HAaHUs, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJIEHUS PA3BUTHSI COOCTBEHHOM AYMOIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHHS, BKJIFOYAIOIIEr 0 CaMOKOHTPOJIb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHUE, CIIOCOOHOCTH aJalTHPOBATHCS K SMOIMOHAIBHBIM
W3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEII MOTHBAllMM, BKJIIOYAIOIIEH CTpEMJIEHHWE K JOCTI)KEHUIO IeNId U YCHexy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHUE JIEWCTBOBATH UCXO/S U3 CBOUX BO3MOYKHOCTEH;

AMIATHM, BKIIIOYAIOUIEH CIOCOOHOCTh MOHHMMATh 3MOLMOHAIIBHOE COCTOSIHUE JPYIHX,
YUUTBIBATh €TI0 IIPU OCYIIECTBICHUH OOIIEHHS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COILIMANIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAWBATh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiiaTh KOHQIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTth C(HOPMHUPOBAHHOCTH y OOYUAIOIINXCSI YMCHUI:

JIEMOHCTPHPOBATh HA MPUMEPAX POJIb U MECTO (U3HKH B (POPMHUPOBAHWH COBPEMEHHOU
HAyYHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOMN
JESTEIbHOCTH JIIOJIEH;

VUUTHIBATh TPAHUIBI MPUMEHEHHUS HW3YYCHHBIX (PU3NICCKUX MOJCNIel: MaTepHhaibHas
TOYKA, WHEPIUAIbHAS CHCTeMa OTCYETa, aOCOJIOTHO TBEPIOE TENO, WACATbHBIA Tra3, MOICIH
CTPOEHHS Ta30B, XKUJIKOCTEH M TBEPABIX TN, TOUCYHBIH DIEKTPUUECCKHUU 3aps] MpPU PEIICHUU
busznyecKkux 3a1ad;

pacnio3HaBaTh (U3HUECKHE SIBICHUS (TIPOIECChI) WU OOBICHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJIIPHO-KHHETHYECKOW TEOPUU CTPOCHHUSI BEIIECTBA M AJICKTPOJMHAMUKU:
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PaBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHHOE MBM)KEHHE, CBOOOJHOE NaJeHue Tell,
IBUKCHHE 10 OKPY)XHOCTH, WHEpIUs, B3amMmojeicTeue ten, auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOCHHUE JKUJIKOCTeH M TBEPIBIX TeN, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oXJ1aKJ€HUN), TEIJIOBOE paBHOBECHUE, UCIIAPEHNE, KOHACHCAIMS, TUIaBIeHNUEe, KPUCTAJUIN3aLu,
KHIICHUE, BJIAKHOCTH BO3J/lyXa, IOBBIIICHUE JABJICHMs ra3a IIPU €ro HAarpeBaHUU B 3aKPBITOM
coCylie, CBA3b MEXIYy IlapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaX, JJIEKTpU3aLMs Tell,
B3aUMOJICHCTBUE 3apsI0B;

OIKCBIBATh MEXAHUYECKOE JIBUIKECHUE, MCIIOJIb3Ys (PM3UYECKUE BEJIWYMHBI: KOOPIUHATA,
IIyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CWIA, UMIIYJIbC Tella, KUHETUYEeCKas
SHEPIus, MOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMUYECKass MOUIHOCTb, IMpHU
ONHCAaHUM TPABWJIBHO TPAKTOBAaTh (PU3UYECKUN CMBICH HCIOJIB3YEMbIX BEIMYUH, HX
0003HAUEHMsI U €JUHULIBI, HAXOJUTh ()OPMYIIbI, CBA3BIBAIOILNE JAaHHYIO (GU3NYECKYIO BEIMUUHY
C IPYTUMU BEJIMYUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOMICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3Ys
¢u3nueckue BEIMYMHBL: JaBJIEHUE Ta3a, TEMIIepaTypa, CpEAHssl KUHETHYeCKas DSHEpIus
XAOTUYECKOI0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBAaJIpaTH4YHasi CKOPOCTb MOJIEKYJ, KOJIHMYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasa, Kod(QQGUIMEHT MOJE3HOro NEHCTBUS TEIIOBOIO
JIBUTATEIIS; IPU OTIMCAHHUH MTPABHIIBHO TPAKTOBATH (DU3MYECKHI CMBICI UCIIOIB3YEMbIX BEITUYHH,
uX OOO3HAYCHHMS W EIMHMIBI, HAXOTUTH (OPMYIBI, CBSA3BIBAIOIIME JAaHHYIO (U3NIECKYIO
BEJIMYMHY C IPYTHUMHU BEITUYUHAM;

ONMCHIBATh M3YYCHHBIE JJIEKTPUUECKHE CBOMCTBA BEIECTBA M IEKTPUUYECKUE SBIICHUS
(mpotuiecchl), UCHIONAB3YST (U3NYECKUE BEIMYUHBL AIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TOJIS, IOTEHLMAJ, pPa3sHOCTh IMOTEHUUAIOB; IMpPU ONUCAHUU [PABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M EIUHULIBL
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BETMUUHAMU;

aQHAIN3UPOBATh (U3NYECKUE TMPOIECCHl U SBJICHUS, UCHOJIb3Ys (PU3NYECKUE 3aKOHBI U
NPUHLMIBL 3aKOH BcemupHoro tsrotenus, |, |l u Ill 3axkonsr HbioTOHa, 3aK0H coxpaHeHuUs
MEXAHUYECKOM dHEPIUH, 3aKOH COXPAHEHMs UMITYJIbCa, IPUHIUI CYIEPIIO3ULUN CHUJI, TIPUHIUIT
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUUYECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, T'a30BbI€ 3aKOHBI, CBA3b CPEAHEW KHHETUYECKOW HSHEPrHuH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TemImepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOr0 3apsna, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTUYeCKOe BhIpaKEHUE U YCIOBUS (TPaHULIbI, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIWH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3IuyaTh yCIOBUS MX O€30M1aCHOTO UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

BBIMOJHATh 3KCIIEPUMEHTHI 1O HCCIIEAOBAHUIO (DU3UUECKUX SIBICHUM W TPOIECCOB C
UCTIOJIb30BAHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, MpuU 3TOM  (OpPMYIHPOBATH
npobiemy/3agadyy M TUMNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY W3
MPEeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh MpsSMble W KOCBEHHBbIE H3MEPEeHHs (U3MUECKUX BEJIWYUH, HPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO M3MEPEHUs M HCHOJb30BATh HM3BECTHBIE METOABI OLEHKH
MIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBaTh 3aBUCUMOCTH MEXIY (U3NYECKUMH BEIMYMHAMU C HCIOJb30BaHUEM
OpSIMBIX U3MEPEHMM, MPH 3ITOM KOHCTPYHMpPOBaTh YCTAHOBKY, (UKCUPOBATH pPE3yJIbTaThl
MOJYYEHHOM 3aBUCUMOCTU (PU3MYECKHX BEJIWYHMH B BHJIE TaOIMIl U IpadUKOB, JIEaTh BHIBOIBI
10 pe3yJbTaTaM MCCIIEI0BaHNUS;
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coOnrofarh mpaBuia O€30MacHOro TpyAa IMPU NPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM UM TNPOEKTHOW AEATENbHOCTH C
UCTIOJIb30BAHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 000PYAOBaAHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbl0, HCIOJIb3Ys
buznyeckue 3aKOHbI M MIPUHIIUIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/layd BHIOMpATh (PU3NUECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIE UIs €€ pelIeHHUs,
IPOBOJUTH PACUYEThI U OLIEHUBATH PEATLHOCTH MOJyYSCHHOTO 3HAUCHHSI (PU3MUECKON BEIMYHHBI,

peliaTth KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKU HENPOTHUBOPEUMBYIO LIEMOUKY
paccyXJIeHUl ¢ OMOpOi Ha U3yUEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUe SBICHUS;

UCTIONBb30BaTh MPH PEUICHHH YYeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM JUI TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIIPETAMH U TPEICTAaBICHHUS y4eOHOH u
HAYYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IMYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOJy4aeMyro HH(OpMaLINIO;

NPUBOUTH TPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKHWE 3HAHHUA MO0 (U3UKE B TIOBCETHEBHOM JKWU3HU Ui
obecrnieueHns 6€30MacHOCTH MPU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHUCTBAMHU, JIJIS
COXpaHEHHUsI 3/10pOBbs U COOJIIO/IEHNS HOPM IKOJIOTHYECKOTO MTOBEACHMS B OKpY KaloLEel cpee;

paboTaTh B IPYIIIIE C BHIIIOJHEHUEM PA3JIMYHBIX COLUATIBHBIX POJIEH, IJIAHUPOBATh padoTy
TPYNNbl, palMOHaIbHO pacHpeneNsiTh OOS3aHHOCTH W IUJIAHUPOBATh JEATEIBHOCTH B
HECTAHJIAPTHBIX CUTYalUsIX, aIeKBAaTHO OLIEHMBATh BKJIAJ KAXKJIOTO M3 YYACTHUKOB TPYIIIHI B
pelIeHne paccMaTpUBAEMON ITPOOIIEMBI.

K xonny oOyuenus B 11 kJacce npeaMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCS] YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKOU
JEeSTeIbHOCTH JIFOJIeH, IEJIOCTHOCTh U €AMHCTBO (PU3NYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4eyHbIH
NIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETa, SJCpHAs MOJEIb aTOMa,
HYKJIOHHAsI MOJI€JIb @aTOMHOTI'O Si/Jpa MIPH pellieHnn GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MPOILECCh) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOJIMHAMUKHM M KBAaHTOBOM (DM3MKH: AJIEKTpUYecKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJECHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKINS, JAEWCTBHE MAarHUTHOTO IIOJISI HA IPOBOJHUK C TOKOM W JIBWXKYIIMHCS 3apsn,
AIIEKTPOMAarHUTHBIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpOoCTpaHEHUE CBETa, OTPaKEHUE,
npenomiieHue, HuHTepdepeHuus, audpakuus W TMOJSIpU3alUsSg CBETa, JUCIEepCUsi CBeTa,
dorornekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE JaBleHNE, BOSHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aToMa BOJ0pOJIa, €ECTECTBEHHAsI U MICKYCCTBEHHAsl PallOaKTUBHOCTD;

ONMCHIBATh M3y4YCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IUYHbBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEITUYMHBL: DIEKTPUUYECKHM 3apsil, cuja TOKa, DIEKTPUYECKOoe
HaPsDKEHUE, JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, dJIEKTPOABUKYIIAsl CUIA,
paboTa TOKa, MHAYKLUHS MarHUTHOTo MOJs, cuwia Awmepa, cuia JlopeHla, WHIYKTUBHOCTb
KaTYILIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MAarHUTHOTO IOJIEH, MEepUoJa W 4YacToTa KosieOaHud B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOIECCe TAPMOHUYECKUX DJIEKTPOMArHUTHBIX
Kosie0aHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CHJa JIMH3BI, MPU OMHCAHUU MPABUIBHO
TPaKTOBaTh (PU3WYECKUII CMBICI HCIONb3YEMbIX BEJIWYMH, MX OOO3HAUECHHUS U EIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C IPYTUMU BETUYUHAMU;

20



ONUCBHIBATh M3YYEHHBbIE KBAHTOBBIE SIBICHUS W IPOLECCHI, HUCMONb3Yys (U3NUECKue
BEJIMYMHBI: CKOPOCTb AJIEKTPOMAarHWTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETA, DHEPIUs U
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEPrus CBSI3M AaTOMHBIX sIE€p, HPU OMUCAHUHU
IPaBUIbHO TPAaKTOBaTh (PU3UYECKUH CMBICI MCIOJIB3YEMbIX BEJIUYMH, MX O0O3HA4YEHUs M
€IMHULIbI, YKa3blBaTh (OPMYJIbI, CBSI3bIBAIOLIUE JAHHYIO (PU3MUYECKYIO BEIMYUHY C JAPYTMMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAUCHUE (PH3UUECKON BEITUYHMHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YSd (DU3MUECKHE 3aKOHBI U
OPUHLIMINBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO M IAPAJLICIBHOIO  COCIUHEHUS
IIPOBOJAHMKOB, 3aKkoH JDkoyns—JIleHna, 3akoH DJJIEKTPOMarHMTHOM MHAYKLUHU, 3aKOH
IPSIMOJIMHENHOIO pacHpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (QoTodddeKrTa, 3aKOH COXPAHEHHS] SHEPTHH, 3aKOH
COXPaHEHMs HMIIYJIbCA, 3aKOH COXPAHCHMs DJICKTPUYECKOTO 3apsiid, 3aKOH COXPAaHEHUs
MacCcOBOI'0 4YMcCla, MOCTyJaThl bopa, 3aKOH PagMOAaKTUBHOIO pacmazna, IpH ITOM DPa3iIvyaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
00jacTu) IPUMEHUMOCTH;

OIpEEIIATh HAIlPaBJICHUE BEKTOPA MHAYKLIMU MarHUTHOTO IIOJIS NPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuisl Jlopenna;

CTPOUTH U OIUCBIBATH N300paKeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajlOM, TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCIICAOBAHUIO (DU3MUYECKUX SBICHUH M TPOIECCOB C
UCMOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX H3MEPEHUH: Impu 3ToM  (GOpMYIHpPOBAThH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
NPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BBIBOKI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, IMPH ITOM
BbIOMPATh ONTHUMAJBHBIN CIIOCOO H3MEPEHUsT M MCIOJb30BaTh H3BECTHBIE METOJbl OLIEHKU
MOTPELIHOCTEN U3MEPEHU;

HCCJIEI0BATh 3aBUCUMOCTH (PU3NUECKUX BEJIMYMH C UCIOJIb30BaHUEM MPSIMBIX U3MEPEHUN:
IPU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BeIMYMH B BUAE TabmUIl W TpaduKOB, JAeiaTh BBIBOABI 10 pe3yiabTaTaM
UCCIIEJOBAHMSI;

coOnronarh mnpaBuia O€30HacCHOr0 TpyAa IMPU HPOBEACHHM HCCIEIOBAaHUM B paMKax
y4eOHOr0 JKCIIEPUMEHTA, Y4eOHO-UCCIIEOBATENICKOM M  TMPOEKTHOW JESATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JAOOPaTOPHOr0 000PYAOBAHMUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIONIb3Ys
¢u3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4l BIOUPATh (PU3HUECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMYMHBI U (QOpPMYJbl, HEOOXOIUMBbIE s €€ peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATh PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUs (PU3NUECKO BETHUNHBI,

pelaTe KayeCTBEHHBIE 33Jaul: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LIEMOUYKY
paccyXIeHU ¢ ONOpOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHUS;

UCIIONIb30BAaTh NPU  PELIEHHMH Y4eOHBIX 3aJad COBPEMEHHbIE HH(OpPMAIOHHBIE
TEXHOJIOTUH JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETAUU U IpeICTaBiIeHUs] ydeOHOU u
HAYYHO-TIOMYJISIPHONH HMH(OpMAIUM, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJTM3UPOBAThH MOJTy4aeMyto HHPOPMALIUIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAlINH, IPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3anyarh
yCIIOBUS UX 0€30MacHOr0 UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

IPUBOUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HAaYKH, B 00BSCHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
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UCIIOJIb30BAaTh TEOPETHUECKHE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns O€30MACHOCTH MPHU OOpAIEHUN C TPHOOPAMH U TEXHUYECKUMH YCTPOHCTBAMM, IS
COXpPaHEHHs 3I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaIOIIEi cpere;

paboTaTh B IpyIIIE C BHITOJHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH, IUIAaHUPOBATh paboTy
TPYONbl, palMOHAIbHO pacHpeneNsiTh OOS3aHHOCTH U  IUJIAHUPOBATh JEATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHMBATh BKJIAJ KaXKI0TO M3 YYaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpruBaeMoi MPOOIIEMBI.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KouunyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pPa3ie/ioB H TeEM H(PpoBbIE
New/n IIpOFp%Il)MNiILI Bceero Konrpounbhbie | Ilpakrideckue oﬁlfgsoqlgTenm)lue
padoThI padoThI pecypebi
Pazgen 1. DUBUKA U METOJbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 bubmoreka LJOK
https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3zpen 2. MEXAHUKA
bubanoreka [IOK
21 Kuneviariica ° https://m.edscL)]é).ru/7f41bf72
JlaboparopHas padota Ne 1 «M3yuenue
2.1.1 JIBIDKCHHUS TeJ1a, OpPOIICHHOTO 0,5
TOPU30HTAILHOY
JlabopaTtopHnas padota Ne 2 «3yuenue
2.1.2 HEpPaBHOMEPHOTO JIBMXKEHUS C LIEJIbIO 0,5
OTIpe/IeIICHUs MTHOBEHHOM CKOPOCTHY
JlaGopaTtopnast pabora Ne 3 «MccnenoBanue
COOTHOIIEHUS MEXKY MyTIMH,
213 MIPOMICHHBIMU TEJIOM 3a ITOCJIeIOBATEIILHBIC 05
paBHBIC TPOMEKYTKH BPEMEHH MPHU
PaBHOYCKOPSHHOM JIBM)KCHUHU C HAYaTbHON
CKOPOCTBIO, PABHOU HYIIO»
214 JlaGopaTtopnast pabota No 4U«I/IsyquI/Ie 0.5
JIBUKCHHUS IAPUKA B BI3KOU KHUIKOCTH
Bbubanoreka [IOK
2.2 Hunamuika ! https://m.edsc%.ru/?f41bf72
JlabopaTtopHnas pabota Ne 5 «3yuenue
2.2.1 JBUKEHHS OpyCKa M0 HaKJIIOHHOU 0,5
IIJIOCKOCTH
2.2.2 JlabopaTtopnast pabota Ne 6 «MccnenoBanmue 0,5
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

3aBHCHMOCTH CHJI YITPYT'OCTH,
BO3HUKAIOIIUX B MPY>KUHE U PE3UHOBOM
oOpasrie, oT ux nedopmarum»

2.2.3

JlaGopaTtopHnas padora Ne 7 «MccnenoBanue
yCIIOBUI paBHOBECUS TBEPJOrO TEa,
MMEIOIIEr0 OCh BpalllEHUs»

0,5

2.3

3aKOHBI COXPAaHCHUS B MCXAaHUKE

bu6mmoreka [IOK

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

2.3.1

JlabopaTtopHnas pabota Ne 8 «3yuenue
a0COJIIOTHO HEYIPYTOTO yapa ¢ IOMOIIbIO
JIBYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB)

0,5

2.3.2

Jlaboparopnas pabota Ne 9 «ccnenoBanue
CBSI3U PaOOTHI CUJIBI C U3MEHEHHUEM
MEXaHMYECKOI HEPTUu Tella Ha puMepe
PACTSDKEHUS PE3MHOBOTO JKI'yTay

2.3.3

KonTponbsHast padora Ne 1 «kuHemartuka.
Jlunamuka. 3aKOHBI COXPaHEHHUSI B
MEXaHUKE»

Uroro no p

azaeny

18

Paznea 3. MOJIEKVYJISAPHASA ®U3NUKA U TEPMOJINHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOI
TEOPUH

9

bu6mmorexa [IOK

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

3.11

JlabopaTtopnast pabota Ne 10 «Onpenenenue
Macchl BO3lyXa B KJIACCHOM KOMHATe Ha
OCHOBE M3MEpeHU 00bEMa KOMHATHI,
JTABJICHUSI U TEMIIEPATyphl BO3/1yXa B HEM»

0,5

3.12

JlaGoparophas pabora Ne 11
«MccnenoBanne 3aBUCUMOCTH MEXKITY
napamMeTpaMM COCTOSIHUS Pa3peKeHHOT0
raza»

3.2

OCHOBBI TCPMOJAUHAMUKN

10

bu6mmorexa [{OK

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

321

JlaGopatophas padota Ne 12 «M3mepenue

YHGHLHOﬁ TCIIJIIOEMKOCTH))

0,5
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Kontponbnas padota Ne 2 «MosekynspHas

322 ¢uszuka. TepmMoanHaAMHKa»
33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubmumorexa [IOK
®daz0BbIC TEPEXOIBI https://m.edsoo.ru/7f41bf72
331 Ha6opaTopHa;Iupa60Ta Ne 13 «M3mepenue 05
OTHOCUTEIIHOM BJIAYKHOCTHU BO3AYXa»
Hroro no pazgeny 24
Paznea 4. JIEKTPOJAMHAMUKA
bubnnoreka [HOK
4l IEKTPOCTATHIA 10 ! https://m.edscL)E).ru/7f41bf72
411 JlabopaTtopHnas pabota Ne 14 «3mepenue 1
AIEKTPOEMKOCTH KOHJICHCATOPa»
492 [TocTosiHHBIN 351eKTpUYECKHil TOK. TOKH B 12 bubnnoreka [JOK
Pa3IUYHBIX CpeIax https://m.edsoo.ru/7f41bf72
421 JlaGopaTtopHnas padota Ne 15 «M3yuenue 05
CMEIIAHHOTO COSMHEHHS PE3UCTPOBY
JlabopaTtopHnas pabota Ne 16 «3mepenue
4.2.2 OJ1C uCTOYHUKA TOKA U €r0 BHYTPEHHETO 0,5
COIIPOTHBIICHUS TOKA
423 JlaGopaTtopHnas padota Ne 17 «Habmtonenue 0.5
DIEKTPOIIU3a»
Konrpomnsnas padora Ne 3
4.2.4
«INEKTPOTMHAMHUKAY
4.2.5 Wrorosas koHTposibHas padota Ne 4
Hroro no pazgeny 22
PesepBHOe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
No /i HaumeHoBaHue pa3aesioB U TeM Konrponsmmie | Tpaxriueckie (nudpossbie)
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
Paznen 1. JIEKTPOAUHAMUKA
11 MaruuTHoe noJie. DIeKTpOMarHuTHas 11 1 5 bubnnoreka [HOK
UHIYKIUSA https://m.edsoo.ru/7f41c97¢c
111 JlaboparopHas pabora Ne 1 «Habnronenne 1
MarHMTHOTO TIOJISI KATYIIKUA C TOKOM»
JlaboparopHast pabota Ne 2 «MccnenoBanue
1.1.2 JIEMCTBHS IOCTOSIHHOIO MarHuTa Ha paMKy C 0,5
TOKOM)
113 JlaboparopHas padota Ne 3 «MccnenoBanue 1
SIBJICHUS DJICKTPOMATrHUTHOW MHTyKITHF
114 KontponbHast padora Ne 1 «MarautHoe 1
noJie. DNeKTPOMarHuTHasT MHAYKIIHS
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
MexaHW4YeCKHEe U AJIEKTPOMArHUTHbBIE bubnunoreka [JOK
2.1 9 1
KoJie0aHus https://m.edsoo.ru/7f41c97c
JIaGopartophas pabota Ne 4 «VccnenoBanue
211 3aBHCHMOCTH TIEpHO0/Ia MAJIBIX KoJeOaHui 1
rpy3a Ha HUTH OT JUTHHBI HUTH U MacChl
rpy3a»
JlaboparopHas pabota Ne 5 «MccnenoBanue
2.1.2 MEPEMEHHOTO TOKA B LIEIHU U3 0,5
MOCIIE0BATEIHHO COCTUHEHHBIX
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https://m.edsoo.ru/7f41c97c

KOHJICHCATOPa, KaTYIIKH U PE3UCTOPa»

99 MexaHUYeCcKHEe U 3JIEKTPOMArHUTHbIE 5 1 bubnmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
991 Kontponsnas padora Ne 2 «Konebanus u 1
o BOJIHBD»
bu6mmoreka [JOK
23 Ouica 10 2 https://m.edsoo.ru/7f41c97c
931 JlabGopaTtopHas padota Ne 6 «3mepenne 1
o HOKA3aTeIs IPETOMIICHHUS CTEKIIA»
939 JlaboparopHas padota Ne 7 «MccnenoBanue 1
o CBOMCTB U300paKEHU B IMH3aX)»
933 JlaboparopHas pabota Ne 8 «Habnronenne 05
o JIUCTIEPCUH CBETAY ’
Htoro no pazneny 24
Pasznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
31 OCHOBBI crielIUaNbHON TEOPUH 4 1 bubnnoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
KonrtponsHas padora Ne 3«Ontuka.
3.11 OcCHOBBI CIELIMATIBHON TEOpUU 1
OTHOCHUTEIbHOCTH
Hroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
4.1 DNeMEeHThI KBAHTOBOW ONTUKU 6 https://m.edsoo.ru/7f41c97c
411 JlaboparopHas pabota Ne 9 «Habnronenue 0
o JIUCTIEPCHU CBETA» '
4.2 Crtpoenue aToma 4 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bu6mmorexa [IOK
43 ATOMHOE A1pO > https://m.edsoo.ru/7f41c97¢c
Jlaboparopnas pabota Ne 10
431 «HMccnenoBanue TpeKoOB 4acTuIl (110 0,5
TOTOBBIM (poTOrpadusim)»
Hroro no pazueny 15
Paznen 5. 3JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHN
bu6mmoreka [IOK
5.1 DneMeHTHl aCTPOHOMUU U aCTPOPUIUKU 7 httos://m.edsoo.ru/7fA1c97c
511 KonTponbnas padota Ne 4«OneMeHTbI
o ACTPOHOMHH M aCTPOPHU3UKI»
Hroro no pasneny 7
Pa3nea 6. OBOBIIAIOHIEE TIOBTOPEHUE
bubmuorexa [JOK
ol Obobmaiouiee nosTopere 4 https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

1. ®usuka, 10 knace/ Mskumes .41, Byxosues b.b., Corckuii H.H. mon penakiueit [lapdentoeBoit H.A..,
OO611ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY»; AKITMoHEpHOE 0011IECTBO
«M3narenscTBO «lIpocBemenune»

2. ®usuka, 11 kimacc/ Mskumes I'.51., Byxosues b.b., Corckuit H.H. mox penaxuueii [TappentseBoit H.A. .,
OO011ecTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO «/IPODA»; AKiinoHepHOE 00IIIECTBO
«M3narenbcTBO «lIpocBemenune»

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

ITporpamma kypca ¢usuku aus 10—11 kimaccos. bazosslii ypoBens (aBTop Mskwumies I°.51)
YMK «®Puzuka. 10 knacc. bazoBblit ypoBeHb»

1. ®wusuxka. 10 knacc. ba3oBblii ypoBeHb. YUeOHUK € SIEKTPOHHBIM IPHIIOKEHHEM (aBTOP
Msxwures I.51)
2. ®usuka. 10 knacc. ba3oBslii ypoBenb. MeToauueckoe nocodue (asrop Mskumes I'.51)
3. ®usuka. 10—11 knaccel. Bazosblii yposens. Terpaaps a1 1a60paTopHbIX paboT (aBTOp
Msxwumes I'.5).
4. ®usuka. 10—11 xnaccel. ba3oBelii yposens. KOMILIEKT TeTpazieii 171 KOHTPOIbHBIX
pabort (aBrop Mskwumes I".5T)
5. ®@usuka. 10 knace. JuaakTuueckue KapTouku-3ananus (apTopsl M. A.Ymakos, K. M.
VYurakos).

[Tporpamma xypca ¢usuku aust 10—11 xmaccoB. bazoBsiit ypoBens (aBTop Msikumies I°.51)
YMK «®uzuka. 10 knacc. ba3oBblil ypoBeHb»

1. ®usuka. 11 knacc. ba3oBblil ypoBeHb. YUeOHHUK C 2JIEKTPOHHBIM IIPUIIOKEHNEM (aBTOD
Msikumes I'.5)).

2. ®usuka. 11 knacc. ba3oBslii yposens. MeToauueckoe nocodue (asrop Msxumes I'.51)).
3. ®usuka. 10—11 knaccel. basosblit yposens. TeTpaps 11 7a60paTopHBIX paboT (aBTOP
Msikumies I'.51)).

4. ®usuka. 10—11 knaccel. ba3osblii ypoBeHb. KoMILIEKT TeTpaeil JISKOHTPOILHBIX paboT
(aBTop Msikumes I'.5)).

5. ®usuka. 11 knacc. JugakTuueckue KapTouku-3aaanus (aBrop Msakumes I'.5T)).

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

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

2. https://ege.edu.ru - uapopmarmonHslit moptan EI'D.

3.http :// school - collection . edu . ru / - egunast komnekius IIOPoB

4. https://www.yaklass.ru/?5 — o6pazoBatenbHas miardopma Jjis yauTesnei, yIeHHKOB

4. http://markx.narod.ru/pic/ - pusuka B mkose.

5. http://festival. 1september.ru/articles/ - pectuBanp nemarormnueckux uaeit «OTKPHITHIH yPOK»
6. http://www.fizika.ru/ - caiit anst yuureneid pU3MKH 1 X YICHHKOB.

7. http://www.physics.ru/ - maTepuasl mo Gpu3uKe.
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