MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN

MunucrepcTBo oopazoBanusi Pecnyosimku MopaoBust

AavuaucTpanusa M4ajkoBCKOro MyHUIIUIIAJIBHOTO PaiiOHA

MOBY "PoxaecrBenckasa COII"

PACCMOTPEHO COTI'JTACOBAHO

PykoBoautens [LIMO 3aMecTUTENb AUPEKTOPA IO

YUUTEIIEH €CTECTBEHHO- YBP

HAaY4YHOI'O HKJIa

YTBEPXIEHO

Hupexktop MOBY
"PoxxnectBenckas COIL"

[Tpotoxkom Nel
ot «31» aBrycra 2023 .

Kokypuna JI.A.
[Iporokomn Nel
oT «29» aBrycra 2023 r.

! : MYHULIMNATBHOE
MyH I/l Ll VI I-IAJ-I b H O E OgﬂE?gPASOBETEHbHOE BIO[DKETHOE
YYPEXOEHWE "POXXOECTBEHCKAA CPEOHAA

OBLUEOBPASOBATE Tosieseriiesiier iairc - 0
bHOE 5|'O,D,)KETH OE Pecnysnmkv MoPAOBHA
DN: C=RU, S=Pecny6nnka MopEosvm‘
YUPEXOEHUE " Jeecos o oomsiimasnos

POIOECTBEHCKAS CEUEOSPASOBATENHOE BIODKETHOE

A CPEHAR OBLIEOBPASOBATE LI

CPEOHAA KONA™ MSATIKOBCKOTO MYHVLIVATIHOTO
(0]} |_|_|'EO BPA3OBATEIJ CO>I'PH:1021300709121. CHINC=01826694367,

PAMOHA PECMYBMKNA MOPAOBUNS
ID.1.2.643.100.4=1310085334,

ITnmankuna E.A.

VueBatkun C.A.
[Ipukas Ne
ot «01» centsaops 2023 1.

bHAA |_|JKOJ'|A" 2H2:131“0gi‘595724, E=rog;rﬁo;@mawru, o
=Cepren AnekcaHaposuy, =Y4eBaTkuH, ="
NYAJTIKOBCKOIO  ondniorsSoaeme - " *PABOYASA IIPOI'PAMMA

MYHULIMMATNBHOTO GeliEospasosaterusi rona

"~ NYATIKOBCKOIO MYHULIMMANBHOMO PAVIOHA
PAI/IOHA PECNYBIUKM MOPﬂ,OBuﬂ" (
OcHoBaHve: i NOATBEPXKAAI0 STOT JOKYMEHT CBOEN I D 2 5 7 7 52 0)
PECITIYBINKA  yrocrosepmouerreeee -
Oara: 2023.08.31 16:02:22+03'00"
MOPZLOBMUA

Foxit Reader Bepcusi: 10.1.3

yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»

1u1st ooywatromuxest 10-11 kinaccoB

Hoarorosuia: Ko3sipea C.A.

¢. Poxknecreeno 2023 roa



INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma no ¢usuke 6a30BOro ypoBHS Ha ypOBHE CpeIHEro oOuiero odpa3oBaHus pa3paboTaHa Ha
OCHOBE TMOJOXEHUN U TpeOoBaHMM K pe3yabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTEbHOM NPOTrpaMMbl,
npeacraBieHHbix B PI'OC COO, a Takke ¢ yuérom denepaibHOW paboyell mporpaMmbl BOCITHTAHHUS H
KOHIIENIINY TpernoAaBanusi yueOHoro npeamera «Pusnka» B 00pa30BaTENbHBIX OpraHu3anusx Poccuiickoit
Deneparun, peaan3yonX OCHOBHbIE 00pa30BaTEIbHbBIE TPOTPAMMBI.

Copepxanue nmporpamMmbl 1Mo (pU3MKe HAINpaBIeHO Ha (GOPMUPOBAHUE €CTECTBEHHO-HAYYHOU KapTUHBI
mupa oOyuatomuxcst 10—11 kiacco mpu oOydyenun ux ¢usruke Ha 60a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
JeSITeIbHOCTHOTO Tmonaxona. IIporpamma mo ¢wusuke coorBercTByeT TpeboBanusm PI'OC COO «
IUTAHUPYEMBIM JIMYHOCTHBIM, TIPEAMETHBIM M METANPEIMETHBIM pe3yJIbTaTaM O0y4YeHHUS, a TAK)KE YUUTHIBACT
HEOOXOJUMOCTh pEaTU3alii MEXIIPEIMETHBIX CBsi3ed (U3UKH C EeCTEeCTBEHHO-HAyYHBIMH Yy4eOHBIMU
npenMeramu. B Hell ompenenstoTcsi OCHOBHBbIE LENM W3Y4YeHHUs (PU3UKM HA YPOBHE CPEIHEro 0OIIero
o0pa3oBaHMs, IUIAHUPYEMBbIE pPE3YyIbTaThl OCBOCHHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeAMETHEIC,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Tporpamma 1o (pusmKe BKIIOYAECT:

® [UIAHUPYEMBIE Pe3yJIbTaThl OCBOCHUS Kypca (U3MKH Ha 0A30BOM YPOBHE, B TOM YHCJIE TPEAMETHBIC

pe3yNbTaThI MO rojiaM 00yUeHUs;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHwusl.

®du3rKa Kak Hayka o HauboJee oOUIMX 3aKOHAX MPUPOJBI, BHICTYIAS B KaYECTBE yU4eOHOIO MpeaAMeTa B
IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIaJl B CUCTEMY 3HaHUI 00 okpyxaromem mupe. [lIkonbHbli kKype huznku —
CHCTEMOOOpa3yOIUil Il €CTECTBEHHO-HAYYHBIX YYEOHBIX INPEIMETOB, MOCKOJBKY (PH3MUECKHE 3aKOHBI
JeKaT B OCHOBE TPOIIECCOB W SBICHHM, M3y4aeMbIX XUMHEW, Ouosnorumed, Qusmueckoir reorpadueil u
acTpoHoMmuei. lcmosnp3oBaHME M aKTUBHOE NpPUMEHEHHE (PU3MYECKHX 3HAHUU OINpeAeNsieT XapakTep Hu
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cepe IHEpreTHKH, TPAHCHIOPTA, OCBOCHUS KOCMOCA, MOJYYECHUS
HOBBIX MaTepHaJiOB C 3a/JlaHHBIMH CBOICTBaMHM U Jpyrux. M3yueHue (uU3MKM BHOCUT OCHOBHOM BKJIaJ B
(dopMUpOBaHNE €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa oOydaromuxcs, B (opMHUpOBaHUE YMEHHUI NMPUMEHSATh
HAyYHBIA METO]I TO3HAHUSI PU BBIMOJTHEHUN UMHU Y4€OHBIX UCCIIEIOBAaHUM.

B ocHOBY kypca ¢u3uku A7 ypoBHsS cpeqHero oOmiero o0pa3oBaHUs IMOJOXKEH psii UeH, KOTOpbIe
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEH KypcC SIBISETCS JOTMYECKHM 3aBEPIIEHHBIM, OH COICPKHUT
MaTepHal U3 BceX pa3/iesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cOOoTBETCTBUM ¢ HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT (pU3HUECKUX
Teopuil. Benymum B Kypce sBisiercss (opMHpOBaHHE NPEICTABICHUNW O CTPYKTYPHBIX YPOBHSX MaTEpHH,
BEILIECTBE U I0JIE.

Hoesn cymanumapuzayuu. EE€ peanuzaius mpeanoyaraeT MUCMOIb30BaHHE TYMaHUTAPHOTO MOTEHIIaIa
(Gu3nMUecKoil HayKH, OCMBICIIEHHE CBA3M pPa3BUTHA (U3MKH C DPa3BUTHEM OOILIECTBAa, a TaKXkKe C
MHUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU MpobdIeMamMHu.

Hoesn npuxnaomoii nanpasnennocmu. Kypc Qu3uku mpeamnojaraeT 3HaKOMCTBO C IIHPOKHUM KpPYroM
TEXHUUYECKHUX U TEXHOJIOTMYECKHUX MPUIIOKEHUIN U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEICTBOM BBEICHHS SJIEMEHTOB COJCPXAaHMSA, MOCBSIIEHHBIX
9KOJIOTHYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHUH, a
TaKke 00CYKAeHHsI MPoOIeM palliOHaILHOTO MPUPOIONOIB30BaHUS U SKOJIOTHYECKON OE30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (M3MKM Ha YpOBHE CpelHero oOmiero oOpa3oBaHMs SIBIISIOTCS
¢usnueckue Teopur (popMHUpOBaHUE NPEACTABICHUN O CTPYKTYpe MOCTPOEHUs (pu3nyeckor TEOpHH, POJIU



(GyHIaMEHTATbHBIX 3aKOHOB W NPUHIWIIOB B COBPEMEHHBIX IPEICTABICHUSIX O TPHPOJE, TIpaHMIAX
NPUMEHUMOCTH TEOPHA, 1151 ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHHH U IPOLIECCOB).
CucTeMHO-IeITENFHOCTHBIN NOJXO01 B Kypce (DU3MKH pealn3yeTcst MPEeXx/Ie BCEro 3a CYET OpraHn3aluu
9KCIIEPUMEHTAIBHON AEATENbHOCTH oOydaromuxcsa. Jns Ga3oBoro ypoBHS Kypca GHU3UKH — 3TO
UCIIOJIb30BAHUE CHCTEMBI (POHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB M JIaDOPAaTOPHBIX padoT,
KOTOpble B IporpamMme 1o ¢u3nke OoObeAWHEHBI B OOLIMI CIHMCOK YYEHHYECKHX MPAKTHYECKHX padoT.
Boiienenne B yKa3aHHOM IiepedHe JIaOOpaTOpHBIX paldOT, MPOBOAMMBIX JJsi KOHTPOJS M OLCHKH,
OCYIIECTBIISICTCS YJaCTHHUKaMH OOpa30BATENIFHOTO IpoIecca MCXOAS W3 OCOOCHHOCTEH IIaHUPOBAHUS W
ocHameHus KabuHera ¢usuku. [Ipu 3TOM obecnieunBaeTcs OBIaIcHHE 00YJAIOIUMICS YMEHUSIMH IPOBOIUTH
KOCBEHHbIE HM3MEpPEHUs, HCCICIOBAHUS 3aBUCHMOCTEH (PU3MYECKUX BEIMYMH M TOCTAHOBKY OIBITOB II0
IPOBEPKE MPEUIOKEHHBIX THITOTES.
bonbiroe BHMMaHME yaeNsAeTCS pEHICHHIO pPACUYETHBIX M KAadeCTBEHHBIX 3amad. llpm stom s
pacU€THBIX 3aJad NPUOPHUTETOM SIBIISIOTCS 3a/1a4d C SBHO 33aJaHHOW (PU3MYECKOW MOJEINbIO, TTO3BOJISIONINE
NPUMEHSTHh U3yYCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jesia Kypca, Tak U MHTETpUpys 3HaHUS
U3 Pa3HBIX pa3nenoB. 11 KauecTBEHHBIX 3a/1a4 IPHOPUTETOM SIBIISIFOTCS 33aJjaHUS HAa OOBICHEHHE POTEKAHUS
(Gu3MYeCKUX SBICHUH W MPOLIECCOB B OKPYXKAIOWIECH JKU3HH, TpeOyrolye BpIOOpa (GU3NUECKONH MOACTH IS
CHUTYaIlH IPAaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ TpedoBanmsivu @PI'OC COO k MaTepHabHO-TEXHUIECKOMY 00ECTICUCHHIO YIeOHOTO
nporiecca 0a30BbI ypOBEHb Kypca (DM3WKH HA YPOBHE CPEIHETO 00Iero oOpa3oBaHUs JOJDKEH M3ydaThCs B
YCIOBUSX NpPEAMETHOr0 KaOWMHeTa (HM3MKM WIM B YCJIOBUSX WHTEIPHPOBAHHOTO KaOWHETa IPEIMETOB
€CTECTBEHHO-HAyYyHOTO IMKJIa. B kabuHere (U3MKK JODKHO OBITH HEoOXoamMmoe JabopaTopHOe
00opy0BaHUE ISl BBHITIOJHEHHUSI YKA3aHHBIX B MPOrpaMMe 1Mo (HU3UKE YICHHYECKHX MPAKTHUECKUX padoT u
JIEMOHCTPAIIMOHHOE 000pYIOBaHHE.
JleMoHCTpannoHHOE 000pynoBaHHE (OpMHUpPYETCS B COOTBETCTBUM C HPUHIMIIOM MHHHMAJIbHON
JOCTaTOYHOCTH W O0OECIeUYnBaeT ITOCTAHOBKY IIEPEUYHCICHHBIX B IporpaMMe MO (U3MKE KIFOUEBBIX
JIEMOHCTpAIMNA Il UCCIIEAOBAHMS M3y9aeMbIX SBJICHUN W TPOILECCOB, IMITMPUIECKUX U (DyHIaMEHTaIbHBIX
3aKOHOB, UX TEXHUYECKUX MTPHUMEHEHHIA.
JlaGopaTopHoe 00OpyAOBaHHE s YYEHHUYECKMX MPAaKTUYeCKHMX padoT Qopmupyercs B BUAE
TEMAaTUYECKUX KOMIUIEKTOB M OOecreuyMBaeTcss B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX OOYyYaroIuXcs.
TemaTndeckne KOMIUIEKTHI JIA0OPaTOPHOTO OOOPYAOBAaHUS JOJDKHBI OBITH IOCTPOCHBI HAa KOMITJIEKCHOM
UCTIOJIb30BaHUM AHAIOTOBBIX U IU(PPOBBIX MPHOOPOB, a TAK)KE KOMITBIOTEPHBIX M3MEPUTEIBHBIX CHUCTEM B
BUie HU(PPOBBIX JaOOPATOPUHA.
OCHOBHBIMU LIENSAMU U3Y4YeHUsI GUUKU B 00ILIeM 00pa30BaHUU SBISIFOTCSA:
e (opMupoBaHHE HHTEpPECA U CTPEMIICHUS 00YJarOIUXCs K HAyUHOMY M3y4YEeHHIO IPUPOJIbI, PA3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

® pa3BUTHE INPEACTaBICHUN O HAYYHOM METOJ€ IMO3HaHHUA M (OPMHUPOBAHHME HMCCIEIOBATEIHCKOIO
OTHOILEHUSI K OKPY’KAIOLIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK Pe3ysibTaTa M3y4eHHs OCHOB CTPOCHHUS MaTepuu U
(byHIaMEHTAIEHBIX 3aKOHOB (DM3UKH;

e (opMupoBaHHEe YMEHHH OOBSCHATH SIBICHHUS C UCIOJIb30BAaHUEM (PU3MUECKUX 3HAHUNA M HAYYHBIX
JI0Ka3aTeNbCTB;

e (opMupoBaHHE MpPEICTaBICHUH O poiau (GU3MKU Ui pa3BUTHS JAPYIMX €CTECTBEHHBIX HaYK,
TEXHUKU U TEXHOJIOTHH.

JlocTrkeHme THX IieNieil 00ecrieunBaeTcs penieHreM CIEAYIOINX 3a/1a4 B Tpoliecce M3ydeHHs Kypca
(Gu3UKN Ha yPOBHE CPEAHEr0 O0IIEro 00pa3oBaHMs:



e [puUOOpEeTeHHEe CHUCTEeMBbl 3HAHHH 00 OOmMX (HU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJII0Yasi MEXaHUKY, MOJICKYJISIPHYIO (PU3HUKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO (DPM3UKY U DIIEMEHTHI
acTpo(hu3uKy;

e (opMupoBaHHE YMEHHI IMPUMEHSITh TEOPETUUECKUE 3HAHUS Ul 00bSACHEHUs GU3NUYECKUX SBICHUN
B IIPUPOE U JJIs IPUHATHUS MPAKTUYECKUX PEIICHUH B IOBCEAHEBHOM KHU3HH,

® OCBOEGHME CIOCOOOB PELICHMs PA3IUYHBIX 3a/ad C SBHO 3aJaHHOH (u3nyeckoil Mozenblo, 3ajad,
MOJPa3yMEBAIOIINX CAMOCTOSATEIBHOE CO3JAaHuEe (U3UYECKOM MOJEeNH, aJeKBAaTHOH YCIOBUSIM
3a]a4u;

® [OHMMaHHe (UIUYECKUX OCHOB U MPUHIUIOB JICHCTBUA TEXHMYECKHX YCTPOWUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CpeNy;

® OBJAQJICHHE METOAAMH CAMOCTOATENBHOTO  IUIAHUPOBAHMS W MPOBEACHUSA  (PU3MUECKUX
SKCHEPUMEHTOB, AaHajlu3a W MHTEpIpeTauuy HHQOpPMALUK, OIpeesieHUs] JOCTOBEPHOCTH
HOJIy4EHHOT'0 pe3ysbTara;

e CO3/aHUE YCIOBUH Ui pa3BUTHS YMEHMH IPOEKTHO-HCCIEOBATENIbCKOM, TBOpUYECKOH
NEeSITEbHOCTH.

Ha n3ydyenue gu3uku (6a30Bblii ypOBEHb) Ha YpOBHE CpeJHEro oluiero oopazoBaHusi orBoautcs 136

yacoB: B 10 kiacce — 68 yacoB (2 4aca B Heneno), B 11 kitacce — 68 yacoB (2 yaca B HEZIETIO).

[Tpennaraemselii B mporpamMMe 1o (usuke nepedyeHs JabopaTOPHBIX M HNPAKTUYECKUX PAOOT SIBIIETCS

PEKOMEH/I0BaHHbIM, YYUTENb J€JIaeT BbIOOp NpoBeneHUs JIa0OpaTOpHBIX pPabOT M OMNBITOB € Y4ETOM
MHAMBUYaJIbHBIX OCOOEHHOCTEHN 00yJarommxcs.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®u3uka — Hayka o npupone. Haydnbsle MeTObI TO3HAHKS OKPYKAIOIIET0 MUpaA. Posib sKciepumenTa u
TEOPHH B MIPOIIECCE MMO3HAHUS MIPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue ¢u3ndeckux sBiIeHUH U npoueccoB. Hayunble runorespl. @uU3MuUecKue 3aKOHBI U
TeopHH. I'paHnIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIIMI COOTBETCTBHUS.

Pons m Mecto ¢usuku B (GOpMHpPOBAHMHM COBPEMEHHON HAyYHOW KApTUHBI MHUpPA, B MPAKTUYECKON
NEeITEIbHOCTHU JII0ICH.

Jlemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTENIbHbBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe ABukeHue. OTHOCHUTEIBHOCTh MEXaHUYecKOro JBwkeHus. Cucrema oTcuéra.
Tpaekropus.

[Tepemerienne, cKOpocTh (CpedHsisi CKOPOCTb, MCHOBEHHAs CKOPOCTb) M YCKOPEHHE MaTepuaibHOU
TOUYKH, UX MPOEKIMHU Ha OCU CUCTEMBI KoopAuHAaT. Cli0’KeHue NepeMeIleHNU U CII0)KEHNE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE BHKeHHe. ['padmku 3aBUCHUMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHHUS, IIyTH U MepEMENICHUSI MaTepUaIbHON TOYKH OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneriHoe nBvxeHue. JIBUKEHHE MATEPUATBHOW TOYKH MO OKPYKHOCTHM C IOCTOSIHHOW 10
MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOpPOCTb, JIMHEWHas CKoOpocTh. Ilepmonm u uactora oOpaiieHus.
[{eHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHU4YeCKHEe yCTPOICTBA U MPAKTUUECKOE MPUMEHEHUE: CIIHIOMETD, JBIKCHHE CHAPAJIOB, IEMTHBIE U
pEMEHHBIE NIepefayn.

Llemoncmpayuu

Mopenb cucTeMbl 0TCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKEHUS.

[TpeoOpa3zoBanre ABMXKEHUN € UCIOIb30BAaHUEM IPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmtonenue nxeHus Tena, OpoieHHOro Mo/ YyIioM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

HamnpaBnenue cCkopocTH Npu ABUKEHUU N0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3ydeHre HepaBHOMEPHOIO ABUKEHHUS C LIENbIO ONPEIEICHHNS] MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOILIEHUS MEXKAY MYTAMH, TPOWIEHHBIMU TEJIOM 3a IOCJEI0BaTEIbHbIE PaBHbIE

IIPOMEKYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUYKEHUHU C HAYAJIBHON CKOPOCTBIO, PABHOW HYIIIO.
N3yuenue ABMKEHUS MIApUKA B BI3KOW KUIKOCTH.

N3yuenune nBuxeHus Teaa, OpPOIMIEHHOTO TOPU30HTAIIBLHO.
Tema 2. /lunamuxa
[Tpuauun otHocuTensHOoCTH ["anunes. [lepsiii 3akoH HeroToHa. MIHEpUHabHBIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepro3unuu cui. Bropoit 3akon HeroTOHa 1191 MatepraibHON TOYKH.
Tpernii 3akoH HpIOTOHA 17151 MaTEpUATIBHBIX TOYEK.

3akoH BCEMHUPHOT'O TATOTCHUA. Cuna TsHKeCTH. HepBaﬂ KOCMHUYCCKasA CKOPOCTh.



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

Tpenne. Buasl TpeHus (mokos, ckoybxeHus, kaueHus). Cwia tpeHusa. Cyxoe Ttpenue. Cuna TpeHus
CKOJIbXKEHHUsI U cuia TpeHus nokos. Koadduuument tpenus. Cuiia CONpOTHBICHUS NPH IBHKCHHH TEla B
JKUJKOCTHU WM rase.

[ToctynarensHoOe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CUJIbI OTHOCHUTENIBHO OCH BpauieHus. [iedo cumel. Y ciioBUs paBHOBECUS TBEPAOIO TeENA.

TexHuueckue yCTpoCTBAa M IPAKTUYECKOE MPUMEHEHHUE: IMOAIIMIIHUKY, JBUKEHUE HMCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLIMH.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariiiu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHeHHE CHII TPEHUS MTOKOs1, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTo Tena. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydeHue ABmkeHUs OpycKa M0 HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHUJI YIPYTOCTH, BOSHHKAIOIINX B MPYKUHE M PE3UHOBOM 00Opaslie, OT uX
nedopManuu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPJIOTO TeJa, UMEIOILET0 OCh BPAIICHHUS.

Tema 3. 3akonwvl coXpanenus 6 MexaHuke

HNmnynsc MaTepuanbHOW TOUKH (TENa), CUCTEMbl MaTepUabHBIX TOYEK. MIMITyIbC CUIIBI U U3MEHEHUE
UMITyJIbCa Tela. 3aKOH COXpaHEHUsl UMIyJbca. PeakTHBHOE JBUKEHHUE.

PaGora cunbl. MOIIHOCTH CHUJIBI.

Kunernueckas sHeprust MaTepuaibHOW TOUKU. Teopema 00 U3MEHEHUH KUHETHYECKOM SHEPTHH.

[TorenuuanbHas oSHeprus. lloTeHiuanbHas dHEPrusi yHOpyro AePOPMUPOBAHHON MPYKUHBI.
[loTenumanpHas 3Heprust Tena BOJIM3U NOBEPXHOCTH 3€MIIH.

[ToreHunanbHble U HEMOTEHIUAIbHbIE CUIbl. CBS3b pabOThl HEMOTEHLUHUAIbHBIX CHJI C W3MEHEHHEM
MEXAHUYECKOM YHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAaHEHUsI MEXAHUYECKOM dHEPIUN.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue ycTpoHCTBa M MPAaKTHYECKOE MPUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIA HMUCTOJET,
JBUKEHHE paKerT.

Llemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeakTuBHOE NBHKEHUE.

[lepexon moTeHNIMAIbHON YHEPTUH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHne abCcoOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBA3M pabOThl CWJIBI C W3MEHEHMEM MEXAaHMYECKOM SHEepruu Teja Ha MpHuMepe
PacTsKEHUS PE3UHOBOTO KIyTa.



Paszgea 3. MoJsiekysipaasi pu3uKa ¥ TEPMOJUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIC TIOJIO)KEHHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUHM M HMX ONBITHOE 00OCHOBAaHHE.
bpoynosckoe nBuxenue. uddys3us. Xapaktep IBUKEHHS U B3aMMOJICHCTBHS 4yacTHIl BeuiecTBa. Mojaenu
CTPOCHHS Ta30B, XKHUAKOCTEH M TBEPABIX T€ M OOBSICHEHHE CBOICTB BEIIECTBA HA OCHOBE 3THUX MOJEJCH.
Macca u pazmepsl Mosekyil. Konnuectso BemectBa. [loctosnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp upeanbHoro rasa. OCHOBHOE YPAaBHEHUE MOJIEKYJSPHO-KMHETUYECKOW TEOPUH HJI€aTbHOTO
raza. AOcoJoTHas TemIeparypa Kak Mepa CpelHeld KMHETHYEeCKOW SHEpruu TEIJIOBOrO JABMXKEHHUS YaCTHUIL
raza. lllxama temnepatyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue MenzeneeBa—Knaneiipona. 3akoH
HanpToHa. M3omporecchl B HACAaIbHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BemiecTBa. | 'paduueckoe
IpeJICTaBICHUE N30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHUuyecKue yCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIT, JOKa3bIBAIONIME TUCKPETHOE CTPOSHHE BemeCTBa, (poTorpadmu MOJEKYd OPraHUYEeCKHX
COEIMHEHUI.

OnbiThl 1O AUQPPY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mopens onbita LlTepHa.

OnbIThL, TOKa3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYya.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UEAILHOTO Ira3a, U301 POLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3AyXa B KJIACCHOW KOMHATE HA OCHOBE M3MEpEHUI 00bEMa KOMHATHI, 1aBlICHUS
U TEMIIepaTyphl BO3/1yXa B HEH.

HccnenoBaHue 3aBUCMMOCTH MEXTy [TapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounHamuku

TepmoauHaMudeckas cuctema. BHyTpeHHSS sHeprus TepMOAMHAMHYECKOM CHCTEMBI U CHOCOOBI €€
n3MeHeHus. KonndectBo TemaoTel U pabota. BHyTpeHHsIsI 3HEprusi 0JJHOATOMHOT'O HMJI€aJIbHOTO ra3a. Buabl
TEIUIONEepelau: TeIUIONPOBOAHOCTh, KOHBEKIMS, U3IydyeHHe. YJelbHas TEeIUIOEMKOCTh BELIECTBa.
KonunuecTBo TennoTel npu Temionepeaaye.

[Tonstne 06 agmnabatHoMm mporecce. [lepBbiii 3akoH TepMonuHamMukH. [IpuMeHeHHe MepBOro 3akoHa
TEpPMOJIMHAMMKH K H3onpoueccam. I'paguueckas uHTeprperanus paboTsl rasa.

Bropoii 3akon TepmoanHamMuki. HeobpaTuMocTs po1ieccoB B MPUPO/IE.

TemoBeie MamuHbl. [IpuHIMNBI AeiicTBUS TEMIOBBIX MamuH. [IpeobpazoBaHusi SHEPTrUU B TEIUIOBBIX
mamuHax. KoadduuueHnt mnosnesHoro neiictBus TteruioBoi mammsbl. [lukn KapHo u ero koadduimeHt
HOJIE3HOTO AEUCTBUS. DKOJIOrHYECKHE MPOOIEMBI TEMJI0IHEPTETUKH.

TexHuuyeckue ycTpoicTBa U MPAKTUUYECKOE MPUMEHEHUE: IBUraTellb BHYTPEHHET0 CropaHusi, ObITOBOM
XOJIOIMIBHUK, KOHTUITUOHED.

Jlemoncmpayuu

V3MeHeHHe BHYTpPEHHEH SHEpruM Tejla MPH COBEPUICHWH palOOThI: BBUJIET MPOOKU U3 OYTBUIKH MOJ
JIEHCTBUEM C)KAaTOTO BO3/IyXa, HarpeBaHue aupa B JaTYHHOH TPyOKe MyTEM TpeHUS (BUIACOIEMOHCTPAIIHS).

H3MmeHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoit TypOMHBI, IBUTaTeNsi BHYTPEHHETO CrOPAaHUsl, PEaKTUBHOTO JIBUTaTEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol



N3Mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvt

[TapooOpa3oBanue u koHaeHcanus. Mcmapenue u kunenne. AOCOIOTHAS M OTHOCUTEINIbHAS BIIAXKHOCTh
BO31yxa. HaceienHslii map. YaenpHas Teriota napoodpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHUS OT
JTaBJICHHUS.

Teépmoe Teno. Kpucramnmaeckne u amopdHbIe Tena. AHH3OTPONHSI CBOWCTB KPUCTALIOB. JKuIKue

kpuctayisl. CoBpeMeHHBIE Marepuanbl. [lnaBieHne W KpuCTAU3anus. YJelbHas TEIUIOTa IUIABIICHUS.
CyOnumarusi.

YpaBHeHue TeII0BOro 6agaHca.

TexHu4yeckue YCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KAJTOPUMETP,
TEXHOJIOTHH MOJYyYEHHUS COBPEMEHHBIX MaTepUaoB, B TOM YMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

Crioco0bl U3MEpEHUs BIKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpaIus KPUCTAIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

N3mepenre OTHOCUTENBHON BIIAXKHOCTH BO3/yXa.

Pasznea 4. diekTpoaguHaMUKA

Tema 1. Inexkmpocmamuka

OnexTpuzauusi Tejl. OJEKTpUYecKuil 3apsia. JBa Buaa >3JeKTpUuecKux 3apsiioB. IIpoBojaHUKH,
JUDJIEKTPUKHU U TIOJTYIIPOBOAHUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOrO 3apsja.

Bsaumopeiicreue 3apsanoB. 3akoH Kynona. TouedHblll 3EKTpUYECKUH 3apsif. DJEKTPUYECKOE IOJIE.
HanpsbkéHHOCTh  dnekTpuyeckoro modsd. [IpuHOMND  Cyneprno3uuuu — JIEKTPUYECKUX ToJIeH. JInHuM
HaIPSKEHHOCTH JIEKTPUYECKOTO MTOJISL.

Pabora cun nsnekrpocratmueckoro mnons. Ilorenuman. PasHoctes mnorennuanon. [IpoBogHuku wu
JUDJIEKTPUKHU B DJIEKTPOCTATUUECKOM I10J1€. JudneKkTpuyecKkas NpoOHULaeMOCTb.

OnextpoéMkocTs. KoHneHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. JHEPrus 3apsKEHHOIO
KOH/JIEHCATOopa.

TexHudyeckne  yCcTpoMCTBA M INPAKTHYECKOE  NPUMEHEHHE:  JJIEKTPOCKON,  AJIEKTPOMETP,
JJIEKTpOCTaTUYeCKas 3allluTa, 3a3eMJICHHE 3JIEKTpONpHOOpOB, KOHAEHCATOp, KOMUPOBAIbHBIM ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

VYCTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3auMozeicTBrue HadIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

IIpoBOTHHUKY B AJIEKTPOCTATHYECKOM IIOJIE.

DJIEKTpOCTaTUYECKas 3alIUTa.

JIMBINEKTPUKHU B DJIEKTPOCTATUYECKOM I10JI€.

3aBUCHUMOCTb 3JEKTPOEMKOCTH IIIOCKOTO KOHIEHCATOpa OT IUIOMIAAU IUIACTHH, PACCTOSHUS MEXKIY
HUMH U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue 21eKTpOEMKOCTH KOHIEHCATOPA.



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

ONEKTpUYECKUA TOK. YCIIOBUS CYLIECTBOBAHMS JIEKTpUUYeCKOro Toka. Mcroununku Toka. Cuia Toka.
[TocToAHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1s ydacTka Lenu.

DJIEKTpUYECKOE  CONPOTUBIIEHUE. YIEIbHOE CcONpoTUBIeHUE BemiectBa. [lociaenoBarenbHoe,
[apajuleJIbHOE, CMEIIAHHOE COEIMHEHNE IPOBOIHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jxoyns—JIenia. MOmHOCTh 371€KTPUUYECKOTO TOKa.

OJIEKTPOABMKYILAas CUJIa U BHYTPEHHEE CONPOTUBICHUE MCTOYHMKA TOKA. 3akoH Oma I MOJHOMN
(3amMKHYTO#) 31ekTpuueckoi nenu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAas MPOBOJUMOCTb TBEPIABIX METAUIOB. 3aBUCUMOCTb COIPOTUBICHHUS METAIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOcTBeHHass M TpUMECHas MPOBOJKMMOCTH MOJIYNpoBOIHUKOB. CBoiicTBa pP-N-
nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOJUTUYECKAs JUCCOLMALIMSL.
DIEKTPONIH3.

DJIEKTpUUYECKHI TOK B ra3zax. CaMOCTOATENbHBII U HECAMOCTOATEIbHBIN pa3psan. Monnus. [lnazma.

TexHuueckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, HCTOUYHUKU
TOKa, JJIEKTPOHArpeBaTelbHbIE MPUOOPHI, 3IEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHHUS,
BaKyyMHBIH U0, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBIN U0, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIlPSHKEHUS.

3aBUCUMOCTb COIPOTUBICHUS LUMIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IJIOLIAAM IONEPEYHOIO
CEYEeHMS U MaTepuaa.

CMmenaHHoe cCOeIMHEHUE MPOBOJHUKOB.

[Ipsimoe u3MepeHue 3IeKTPOABMKYIIEH cuiibl. KOpoTKkoe 3aMblkaHHE€ TallbBAaHMUYECKOTO 3JIEMEHTa U
OLIEHKa BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTh BO3AyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol

N3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHne 31eKTpOABUKYIIEH CHUIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

Hab6monenue snexrpomnusa.

Me:xnpeamernbie CBA3H

N3zyuenne kypca ¢puszuku 6azoBoro ypoBHs B 10 kjacce OCyIIECTBISETCS C YUETOM CO/EpIKATEIbHBIX
MEXIMPEAMETHBIX CBSI3€l ¢ KypcaMu MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpadyuu U TEXHOJIOTHH.

Mesicnpeomemnvie nouamus, CBSI3aHHbIE C W3YYEHHMEM METOJIOB HAy4YHOTO T[IO3HAHHUS: SBIICHUE,
Hay4yHBId (akT, TUNOTe3a, (Qu3MUeckass BENUYMHA, 3aKOH, Teopus, HaOMIOJAeHHE, DKCIEPUMEHT,
MOJIEJIMPOBAaHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxka: penieHre cUCTEMbl YpaBHEHUM, TMHENWHas QyHKIus, napadoia, runepoosa, ux rpaduku
U CBOMCTBAa, TpUTrOHOMETpUYECKHE (GYHKIUU: CHHYC, KOCHHYC, TAaHI€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U UX NPOEKIIMM Ha OCH KOOPJUHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexanmdeckoe IBMKEHHE B JKMBOM mpupoze, aup@dys3us, ocMoc, TEIUIO0OMEH KHMBBIX
OpraHU3MOB (BU/IbI TEIUIONEPEAUH, TETUIOBOE PABHOBECHE), DJIEKTPUUECKHE SBJICHUS B KUBOU MTPUPO/IE.



Xumus: TACKPETHOE CTPOEHHE BENIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJ, MOJb BEIIECTBA, MOJISIpHAs
Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, MXUJIKOCTEM M Ta30B, JJIEKTPUYECKUME CBOMCTBA METAJUIOB,
ANEKTPOIUTUYECKAS JUCCOLUUALINS, TAIbBAHUKA.

Teoepagpus: BNaxxHOCTh BO3yXa, BETPBI, OapOMETpP, TEPMOMETP.

Texnonocusn: mpeoOpa3oBaHKWE JBMWKCHUI C HCIIONB30BAHUEM MEXAHM3MOB, YYET TPEHHsI B TEXHUKE,
MOJAIIUITHUKY, MCIOJIb30BAHUE 3aKOHA COXPAHEHHUS HMMIYyJbCa B TEXHUKE (pakera, BOJAOMET U JPYTHUE),
JBUTATENhb BHYTPEHHETO CrOpaHUs, MmapoBas TypOWHA, OBITOBON XOJIOAMIBHUK, KOHIUIMOHED, TEXHOJIOTHH
MOJYyYECHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCJI€ HAHOMATEpPUAIOB, M HAHOTEXHOJIOTHUHU,
JJIEKTPOCTaTHYECKash  3alluTa,  3a3€MJICHHE  DJICKTPONPUOOPOB,  KCEPOKC, CTPYHHBIA  MPHUHTED,
AJIEKTPOHArPEeBATEIbHBIC IPUOOPHI, STEKTPOOCBETHTEIbHBIC TPHUOOPHI, FAIbBAHHUKA.

11 KUIIACC

Pa3znea 4. diekTpoauHaAMHUKA

Tema 3. Maznumnoe none. J1eKmpomMazZHUMHAA UHOYKYUSA

[TocrosiHHbIE MarHuTbl. B3auMonelcTBME MOCTOSIHHBIX MAarHuToB. MarnutHoe mone. Bekrop
MarHuTHOM MHAYKIUU. [IpuHIUI Cynepno3uiuMy MarHUTHBIX NoJiel. JInHnu mMaruuTHOM MHAyKuuu. Kaptuna
JIMHUNA MarHUTHOM MHAYKIMH MOJISl IOCTOSHHBIX MarHUTOB.

MarnuTHoe T0JIe MPOBOAHMKA C TOKOM. KapTuHa NWHUN HMHIYKIIMM MArHUTHOTO TOJS JIJTMHHOTO
NpsIMOTO TPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO TMPOBOJHMKA, KaTyIIKu C TOKOM. OmbeIT Dpcrena.
BzaumopeiicTBre TPOBOJAHUKOB C TOKOM.

Cuita Amniepa, €€ MOJlyJib M HallpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHe. [[BikeHHe 3apspDKeHHOM 4YacTHIbI B OJHOPOJTHOM
MarHuTHOM noJjie. Pabora cuisl Jlopenna.

SIBneHue 3neKTpoMarHUTHOM MHAYKUMHU. [10TOK BEKTOpa MarHMTHOM MHAYKIUHU. DJIEKTPOABUXKYLIAs
cuia UHAYKIHMH. 3aKOH 3JI€KTPOMarHuTHOM MHAYKIMU Dapanes.

BuxpeBoe anekTpuueckoe moje. IIEKTPOABIKYINAs CUjila WHAYKIIMH B TPOBOJHUKE, JBIKYIIEMCS
MOCTYNATEIbHO B OJTHOPOJTHOM MarHMTHOM IIOJI€E.

IIpaBuno Jlenna.

NHayKTUBHOCTD. fIBI€HNE CAMOUHIYKLIMH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.

DHeprusi MarHuTHOTO TIOJISI KAaTYIIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHu4yeckne yCTpONCTBA U TNMPAKTUUYECKOE MPUMEHEHHE: MOCTOSHHBbIE MAarHUTHI, 3JE€KTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEHU 3JIEMEHTAPHBIX YACTULl, UHAYKIIMOHHAS T€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOIO MTy4YKa MAarHUTHBIM IOJIEM.

JIuHUY MHIYKIMY MarHUTHOTO TOJIS.

B3anMozeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cwta Amrepa.

[ericrBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHuTHOM MHIYKIUU.

ITpaBuio Jlenna.

3aBUCHMOCTD AJIEKTPOJIBIDKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TTOTOKA.

SIBneHne caMOMHIYKIUU.

Yyenuueckuii sxcnepumenm, nabopamopvie pabomuol



W3y4eHre MarHUTHOT'O TOJIS KaTYIIKH C TOKOM.
HccenenoBanue nelCTBUS IOCTOSHHOIO MAarHATA HAa PaMKY C TOKOM.
HccenenoBanue siBICHUS MIEKTPOMArHUTHON UHAYKIUH.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

KonebarenbHass cuctema. CBoOOgHBIE MexaHW4eckue KojeOaHus. [apMoHMYeckue KojeOaHusl.
[Tepuon, wactora, amrumtyga u (aza koneOanuii. IIpyXWHHBIE MasTHUK. MaTeMaTHYECKUNA MasITHUK.
VYpaBHeHHEe rapMOHUYecKUX KojeOaHuil. [IpeBpalienre s3Hepruu npu rapMOHUYECKUX KOJIeOaHUsX.

Konebarenbublii koHTYp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KoJeOaHUS B HACATHHOM KoyeOaTeabHOM
KOHTYype. AHaJIOTHA MEXIy MEXaHHYEeCKHMH M 3JICKTPOMAarHUTHBIMU KoieOanusmu. Popmyna TomcoHa.
3aKOH COXpaHEHUs SHEPTUH B UIEATBHOM KOJe0aTeIbHOM KOHTYpeE.

[IpencraBienue o 3aryxarolux KojeOaHUsAX. BbIHyXIeHHbIE MexaHudyeckue kojeOaHus. PezoHanc.
BrIHYXIeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOAHUSI.

[Tepemennblil Tok. CHHYCOMAIbHBIN IEPEMEHHBIN TOK. MOLIHOCTh IEPEMEHHOTO TOKA. AMILUIUTYAHOE
U JICHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA M HAIIPSKEHHUS.

Tpancdopmarop. IIpousBoacTBo, nepenada U nNoTpeOiIeHUE IEKTPUYECKON IHEPTUU. DKOJIOTHUECKUE
PUCKH TIPU IPOU3BOJCTBE 3JeKTpodHepruu. KynbTypa HCHOIb30BaHUS 3JEKTPOIHEPIUU B IOBCEIHEBHOU
YKU3HU.

TexHuueckue yCTpoWCTBA M MPAKTUYECKOE INPUMEHEHHUE: SJIEKTPUYECKUN 3BOHOK, TI'E€HEepaTop
HEPEMEHHOT0 TOKa, IMHUHU 3JIEKTpoIepeiad.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJjiedaTebHOM crucTeMbl (IPY>KUHHBIN WJIM MaTEMATUYECKUN MasTHUK).

Habmroienue 3aTyxaronmx KoiaeOaHuil.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOaHUI.

Hab6monenue pezonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcuumnorpaMMsl (3aBUCUMOCTH CHJIBI TOKa W HANpPsDKEHUS OT BPEMEHM) JJIS AJIEKTPOMAarHUTHBIX
KoJIeOaHuH.

Pe3oHaHC npu nocnenoBaTeNbHOM COEIUHEHNH PE3UCTOPA, KaTYIIKH MHAYKTUBHOCTH U KOHEHCATOPA.

Monenb TMHUY 3JIEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBaHue 3aBHCHMOCTH NEpUOJia MalblX KOJICOaHUHM Tpy3a HAa HUTH OT JJIMHBI HUTH U MAaccChl
rpysa.

HccnenoBanue nepeMeHHOT0 TOKA B LIETIH U3 MOCIEI0BATENbHO COSAMHEHHBIX KOHIEHCATOPa, KaTYLIKN
U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60JIHbL

MexaHuueckrue BOJIHBI, YCIOBHs pacnpocTpaHeHus. Ilepuon. CkopocTh pacnpoCTpaHEHHs U JUIMHA
BouiHbI. [lonepeunsie U npoaonbHbIE BOJHBL. HTEpdepenius u nudpakius MEXaHHYECKUX BOJH.

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

ONEKTPOMAarHUTHBIE BOJHBI. YCIIOBUS M3JIY4YEHMsI DJIEKTPOMArHUTHBIX BOJH. B3anMHas opueHTanus
BekTopoB E, B, V B nanekrpomarauTHoi BojHe. CBOMCTBAa 3JEKTPOMAarHUTHBIX BOJH: OTpa)KEHHE,
pesoMIIeHue, osipu3anus, Judpaxius, narepdeperus. CKOpoCTh EKTPOMAarHUTHBIX BOJIH.

[IIkana 31eKTPOMarHUTHBIX BOJH. [IpuMeHeHe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHIMIIBI paguOCBSI3U U TeAeBUACHUA. Pagronokanmyst.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl.



TexHudyeckne  ycTpoWcTBAa M NPAKTUYECKOE  NPUMEHEHWE:  MY3bIKaJlbHbIE  HMHCTPYMEHTBHI,
yIbTPa3BYKOBas JAMArHOCTHKAa B TEXHUKE W MEIUILIMHE, pajap, paJHuONpUEMHHK, TEJIEBU30p, AHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromnieecst Teo Kak HCTOYHHK 3BYKA.

Habumronenne otpaxkeHus U IPEIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmoienue unrepdepeHny U AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGmroienne cBsi3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U YaCTOTON KOJICOaHMIA.

HccnenoBaHne CBOWCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, MPEIOMIICHHE, MOJISIpU3aLus,
nudpakiys, HHTEpPepeHITHS.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonuHeiiHOE pacnpocTpaHeHUE CBETa B OAHOPOHOU cpene. JIyu cBera.
To4euHblii HCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHbBI OTpaskeHus cBeta. [locTpoeHne n3o0paskeHuit B IIIOCKOM 3epKalie.

[Ipenomnienue cBera. 3aKOHBI MPENIOMIICHHS CBeTa. AOCONMIOTHBIN MoKa3aTenb npeiaomieHus. [lomHoe
BHYTpEHHee oTpakeHue. [IpeaenbHblil yroi oJIHOro BHyTPEHHET0 OTPayKEHUS.

Hucnepcus ceeta. CiioxxkHbll cocTaB 6enoro cera. L{ser.

Cobuparoiue u paccerBaroniue JUH3bL. ToHKas juH3a. DOKYCHOE pacCTOSHHUE U ONTHYECKas Cuiia
TOHKOM uH3BL. [locTpoeHne n300pakeHUil B COOMPAIOIIMX W paccerBarOUIMX JHH3aX. DopMyna TOHKOH
JIVH3BI. Y BeNUUeHNE, JaBaeMoe JTHH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas onrtuka. HWurtepdepeninus cBeta. KorepeHTHbIE HCTOYHHKH. YCJIOBHSI HaONIOACHUSA
MaKCHUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxus ceera. [udpakumonnas pemeérka. YciaoBue HaOMIOJEHHS IVIaBHBIX MAaKCHMyMOB IpH
MaJeHu MOHOXPOMATHYECKOTO CBETa Ha TUPPAKIIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHUYECKHE YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: OUKH, Jymna, (poToammapar, MpOEeKIIMOHHBIN
anmnapar, MUKpPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTUKA, AUPPaKIIMOHHAS pElIETKa, MOJISIPOUI.

Jlemoncmpayuu

[TpstmonuHEtHOE paclpocTpaHeHne, OTpakeHUe U MperoMieHue cBeta. OnTruueckue mpruOopsI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mojieab CBETOBOAA.

WccnenoBanue CBOMCTB N300paKeHUM B JIMH3aX.

Mopenu MEUKpOCKOIa, TEIECKOIIA.

Habmronenue natepdepeHnnn cera.

HaGnronenue nudpakuuu cera.

Hab6nronenue aucnepcun cBera.

[ToryueHue cekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomryuenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.

Habmronenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3mepenne nokaszaresns NIpeaoMIIeHHs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Habmronenue aucnepcuu ceera.



Pa3nes 6. OcHOBBI cielIHAJIBLHONH TEOPUH OTHOCHTEIBHOCTH
I'paHMnBI  NPUMEHMMOCTH  KJIACCHMYECKOM  MeXaHMKW. IlocTynaTel  cnenualbHOM — TEOpUH
OTHOCHUTEJIBHOCTH: HMHBAPUAHTHOCTh MOJIYJS CKOPOCTH CBETa B BaKyyMe, INPUHLUI OTHOCHTEIbHOCTH
OWHIITEWHA.
OTHOCHUTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHHU U COKPAILIEHUE JITTUHBI.
OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBs13b MaccChI ¢ 3Hepr1/1e171 H UMITYJIbCOM peHﬂTHBHCTCKOﬁ HqaCTHUIIbI. BHGPFI/IH IIOKOA.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [Tnanka cBsi3u SHEprUM GOTOHA C €r0 YACTOTOW. DHEPIrUsl U UMITYJIbC (POTOHA.
Otkpeitue u uccnegopanue ¢orodrdpdexra. Onwvitel A. I'. CromeroBa. 3akonbsl ¢otodddexra.
VYpaBuenue DitnmreiiHa i porodddexra. «Kpacnas rpanuna» Gororddexra.
Hasnenune ceera. Onbrtel [1. H. JIeOenena.
XUMHYECKOe JICHCTBUE CBETA.
TexHUuyecKkue yCTpOWCTBA M MPAKTUYECKOE NpUMeHeHHue: (OTodneMeHT, (POTomaT4yuK, COTHEUHas
OaTapest, CBeTOJIUO/I.
Jlemoncmpayuu
®otod(eKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pezepdopaa no paccesnuto o -uactuil. [InanerapHas Mmoaens aroma.
[Hoctynarsr bopa. U3nydyenue u nornomeHue (GOTOHOB MPH NEPEX0oJe aTOMa ¢ OJHOIO YPOBHS SHEPIUU Ha
npyroi. Buasl cniektpoB. CriekTp ypOBHEN SHEPrUH aToMa BOJOPO/Ia.

BousiHoBgIe cBOMcTBa yacTull. Bosubl ne bpoinsa. KopnycKyispHO-BOJIHOBOM Ayanu3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHHUE.

TexHUYECKHE YCTPOMCTBA M MPAKTUUECKOE TPUMEHEHHUE: CIIEKTPAIbHBIN aHaIN3 (CTIEKTPOCKOIT), Ja3ep,
KBaHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pesepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmronenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habmonenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTHI, JOKa3bIBAIOIIMNE CIOKHOCTh CTpoeHUs sAapa. OTKphITHE PaAMOAKTUBHOCTH. ONBITHI
Peszepdopna mo ompeneneHuio coctaBa paaMoaKTHBHOTO wu3nydeHus. CpoiictBa anbgda-, Oera-, ramma-
U3ITyyeHus. BiusHue painoakTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OtkpeiTHe mpoToHa M HelTpoHa. Hyknonnas monens siapa ['eitsenOepra—lMBanenko. 3apsan sipa.
MaccoBoe umncio sapa. U30tomnsl.

Anbda-pacnaa. ONEKTPOHHBIM M TMO3UTPOHHBIM  Oera-pacman. ['amma-uznydyeHue.  3aKkoH
paZoaKTUBHOIO pacnaja.



DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. [ledekT macchr sapa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.

SAnepubiii peakrop. TepmosinepHsiit cuHTe3. [IpoGiieMbl W TNEPCIEKTUBBHI SIIEPHON HIHEPrETHKH.
DKOJIOTMYECKUE aCIEKTHI AECPHON SHEPTETUKHU.

DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

@yHnaMeHTaIbHbIE B3auMoAecTBus. EquHcTBO (hr3nyeckoit KapTHHBI MHpa.

TexHudeckue ycTpoicTBa M INPAKTUYECKOE IMPUMEHEHME: JT03UMETp, Kamepa BuibcoHa, sAnepHbII
peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTHA acTpOHOMHUH. [TpuKiagHOe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMMUH.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/1bl, IUTAHETHI, UX BUIUMOE JIBUKCHHUE.

ConneuHas cucrema.

Connue. ConneuHass akTUBHOCTb. Mcrtounuk sHeprun CosiHua u 3BE34. 3BE3/bI, UX OCHOBHBIE
XapaKTepUCTHKU. /lnarpaMma «CIEeKTpabHbIN KJIACC — CBETUMOCTBY. 3BE3/bI [TIaBHOW MOCIIEI0BATEIILHOCTH.
3aBUCHUMOCTb «Macca — CBETUMOCTb» IS 3BE3]] ITIaBHOM IOCIIEN0BATEILHOCTH. BHYTpeHHEE CTpOEHHE 3BE3 L.
CoBpeMeHHbIE NPEACTABICHUS O IPOUCXOKICHUM U dBotoMK CoNHIA U 3BE3/1. DTalbl )KU3HU 3BE3.

Mneunsiit [lyts — Hama [Manaktuka. [lonoxenue u npuwxenue Connua B ['anaktuke. TUIBI rajJakTUK.
Papuoranaktukuy u kBazapel. YEpHbIE NBIPHI B siIpaxX rajJlakTHK.

Bcenennas. Pacmimpenne Bceenennoit. 3akon XaO6ma. Pas6eranue ramaktuk. Teopuss bombloro
B3pbIBA. PEMKTOBOE M3ITydeHHeE.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

HaOnroneHuss HEBOOPYKEHHBIM TIJIa30M C HCHOJIb30BAHWEM KOMIBIOTEPHBIX TNPHIOKEHUH s
OTpesieNieHUs] TOJOXKEHUsI HEeOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3qusi CeBepHOro
HOJTyLIapHsl U IpKUE 3BE3/BI.

HaGnronenus B teneckon JIynel, mianet, Mieunoro Ilyrtu.

O0o0maromniee NnoOBTOPEHUE

Ponb Qu3uky u acTpoHOMUU B SKOHOMUYECKOM, TEXHOJIOIMUECKOH, COLMAIbHON M 3TUYECKOM cdepax
JeSITEIbHOCTH Y€JI0BEKa, pOJib U MECTO (PM3UKH M aCTPOHOMHUU B COBPEMEHHON HAay4yHOW KapTHHE MUpa, pOJib
¢u3nueckoil Teopur B (POpPMUPOBAHUM TPEJCTaBICHUH O (PU3MUECKONW KapTHHE MHpa, MECTO (U3NYECKOMH
KapTHHBI MUpPa B 00ILEM psY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUNA O IPUPOJIE.

MexnpeamMeTHblie CBSI3H

Nzyuenune kypca ¢pusuku 6a30Boro ypoBHS B 11 Kjacce OCYIIECTBISETCA ¢ YIETOM COMEPKATEIBHBIX
MEKITPEIMETHBIX CBsI3€l ¢ KypcaMHl MaTeMaTUKU, OMOJIOTHH, XUMUH, Freorpapuu U TEXHOJIOTHH.

Medscnpeomemnvie nonamus, CBA3aHHBIE C HM3YYEHHEM METOJIOB HAyYHOIO IIO3HAHUSA: SBIICHUE,
Hay4HbId (akT, THUMOTEe3a, (QU3MYecKas BEJIMYMHA, 3aKOH, TEOpHs, HAOMIOJCHUE, JSKCIICPUMEHT,
MOJIEJINPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHUe CUCTEMbl YpaBHEHHH, TpUTOHOMETpuYeckue (YHKLIHU: CHHYC, KOCHHYC,
TAQHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HMX MPOEKIUM Ha OCHU



KOOpJIMHAT, CJI0)KEHHUE BEKTOPOB, IPOMU3BOAHBIE 3JIEMEHTApHBIX  (DYHKIMI, MNpHU3HAKM [O100US
TPEYroJILHUKOB, ONPEIeICHUE IUIOIAIU TIOCKUX (GUryp u o0bEMa Tel.

buonozus: anexTpuueckue SABICHUS B )KMBOW IPUPOJIE, KOJIeOATENbHbIE IBUKEHUS B )KMBOM IIPUPOJIE,
ONTUYECKHUE SIBJICHUS B )KUBOHM NPUPOJE, NCHCTBUE PAAUALINN HA )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTaJUIM4ECKass CTPYKTypa TBEPABIX TeJl, MEXAHHU3MBI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CIIEKTPAJIbHBII aHaIu3.

l'eoepaghus: marHUTHBIE TIONIOCA 3eMJIH, 3aJI€KM MarHUTHBIX pyJ, OTOChEMKA 3eMHON MTOBEPXHOCTH,
IIPEJICKAa3aHuE 36MIIETPSCEHUN.

Texnonocusi: JNMHUMA  DJEKTpoIEpelad, TIEHEpaTop IEPEMEHHOIO  TOKa,  3JIEKTPOJBUIATEIb,
UHIYKIIMOHHAs TeYb, paaap, paauonpuéMHUK, TEIEBH30p, aHTeHHa, TenedoH, CBY-neub, MpoeKIMOHHBIH
anmapar, BOJIOKOHHAs OIITHKA, COJIHEYHAs Oatapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMA

OcBoenne yueOHOro mnpeamera «®Du3MKa» Ha YpPOBHE CpeaHEro oomiero oOpa3zoBaHus (0a30BBII
YPOBEHb) JIOJDKHO OOECIIEUUTh IAOCTHIKEHHE CICAYIOUIMX JIMYHOCTHBIX, METAIPEAMETHBIX U INPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE pe3yabTaThl OCBOEHUS yueOHOro mpeamera «DU3nKa» JAOKHBI OTPaXkaTh TOTOBHOCTh U
CIIOCOOHOCTh O0YYarOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEW MO3MIMENH JIMYHOCTH,
CUCTEeMOH IICHHOCTHBIX OpPWEHTAIWi, TIO3WTUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOIINUX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOINEeCTBa, pACIIMPCHHE J>KU3HCHHOTO OIBITA M OIBITa
JESTENIbHOCTH B MPOIIECCe Peau3alii OCHOBHBIX HAIIPABIEHUN BOCIIUTATEIBHON ACSITEILHOCTH, B TOM YHCIIE
B YaCTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAXKITAHCKOW TO3HMIIMHA O0YYAIOMIeTrocsl KaK aKTHBHOTO M OTBETCTBEHHOTO YJICHA
pOCCUICKOro o0IIIecTBa;

NPUHITHE TPAIUIIMOHHBIX 00IEUYETIOBEUECKUX TYMAaHUCTUUECKUX U IEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B MHTEpECaxX TPakIaHCKOTO OOIIECTBA, y4aCTBOBAThH B
caMoyIIpaBJIeHHNH B 00pa30BaTEIbHON OpraHN3alluy;

YMEHHE B3aMMOJCHCTBOBATh C COIMAIBHBIMH HHCTHUTYTAaMH B COOTBETCTBUU C UX (YHKIUSAMHU H
Ha3HAYCHHEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

c(hOpMUPOBAHHOCTH POCCUIMCKON I'PaTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JIOCTH)KEHHUSM POCCHUUCKUX YYEHBIX B
obyacTu (GU3UKU U TEXHUKH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIUIO U MPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTHPYSICh HA MOPAJIbHO-
HPABCTBCHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIC B JICATEITBHOCTH YIEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOSHUE YCTOMUNUBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIFOUYasi 3CTETUKY HAYYHOTO TBOPUYECTBA, MPHUCYIIETO (hHU3HUECKOM
HayKe;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K pa3Nu4HbIM chepaM npodeccHoHANbHON ASSITENFHOCTH, B TOM YHCJIE CBI3aHHBIM C (PU3UKON
U TEXHUKOW, yMEHHE COBEpIIATh OCO3HAHHBIM BHIOOp Oymymieil mpodeccuu U peaan30BbIBATh COOCTBEHHBIE
YKU3HECHHBIC TIJIaHbI;

TOTOBHOCTb U CITIOCOOHOCTh K O00pa30BaHHIO U caMOOOpa30BaHUIO B 00JacTH (PU3UKU HA MPOTSKEHUU
BCEH KU3HHU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh JKOJOTUYECKON KYIbTYpPbI, OCO3HAHHE TJI00ATBFHOTO XapaKTepa KOJOTHYECKUX
npo0Jem;

IJJAHUPOBAHUE M OCYILECTBICHUE JCHCTBHUI B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUA ILeled
YCTOWYHBOTO Pa3BUTHUS YEIIOBEUECTBA;



pacuIpeHne OMbITa ACITETPHOCTH YKOJIOTHUECKOW HAIPABICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUH 110
dusuke;

7) HEHHOCTH HAYYHOT0 TIO3HAHMS:

c(OPMHUPOBAHHOCTh  MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  pPa3BUTHS
(bU3UYEeCKON HAYKH,

OCO3HAHHME IEHHOCTH HAYYHOH JeATeNbHOCTH, TOTOBHOCTh B IPOLECCe U3YyYeHHUS (PHU3UKH
OCYILECTBIISATH MMPOECKTHYIO U UCCIIEN0BATEIBCKYIO JESITeIbHOCTh HHANBUYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/bHBbIE YHHBePCcAJIbHbIE YUeOHbIe 1elCTBUS
ba3oBble Jornveckue A1eCTBUS:

CaMOCTOSTENIbHO (hOPMYJIMPOBATh U aKTyaAIM3UPOBATh MPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

ONpEACIIATh LU IeITeIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU UX JOCTH)KCHUS,

BBISBIISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pazpabareIBaTh IUIAH pEHMICHUS TPOOJEeMbI ¢ YyYETOM aHajIW3a HUMCIONIMXCS MAaTepHUATbHBIX W
HEMaTepHUalbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JIEATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEJISIM, OLICHUBATh PUCKU
MOCJICCTBHUI IEATCILHOCTH;

KOOPJMHHUPOBATh U BBIOJIHATH PAa0OTy B YCJIOBUSAX PEABHOTO, BUPTYAIBHOTO M KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBUSI,

pa3BUBATh KPEaTUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

ba3oBble nccienoBarebcKue AeiCTBHA.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMH IMOHSATHAMHI M METOIaMU (DU3HUECKON HAYKU;

BJIQ/IETh HABBIKAMHU Y4Y€OHO-UCCIIEIOBATEIILCKON M TMPOEKTHOW JEesATeNbHOCTH B 00NIacTH (U3MKH,
CIIOCOOHOCTBI0O M TOTOBHOCTHIO K CaMOCTOSITEIFHOMY TIIOMCKY METOJIOB peIIeHHs 3aaad (U3HUECKOTO
coAepKaHus, MPUMEHEHUIO PA3JIMYHbIX METOA0B TO3HAHUS;

BIIAJICTh BUJIAMH JESATEIBLHOCTH IO MOJTYYEHUIO HOBOTO 3HAHUS, €T0 UHTEPIPETAINH, TPEOOPaA30BAHUIO
Y IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YUCIIE MPU CO3/IaHUU YYEOHBIX MMPOEKTOB B 00JIACTH
bu3uKy;

BBIABJISITh TMPUYUHHO-CIICICTBEHHBIE CBSI3M M aKTyaJu3UpOBaTh 3aJady, BBIIBUIAaThb THIOTE3Yy €€
pelIeHMs, HAaXOUTh apIyMEHTHI ISl I0Ka3aTelIbCTBA CBOMX YTBEPKICHUH, 3aJ1aBaTh NapamMeTPbl U KPUTEPUU
pELICHHUS;

AHAJIM3UPOBATh IOJIYUYECHHBIE B XOJE PELICHUS 3aJaud pe3yJIbTaTbl, KPUTUYECKU OLEHHUBATh HUX
JIOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHUSIX;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7a4 B 00pa30BaTEIbHON JACSITEIILHOCTH, B TOM YHCIIE TIPH
U3YYEHUU (HU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT,

YMETh IEPEHOCUTH 3HAHUSA 10 (PU3HKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE UJIEH, ITPEIAraTh OPUTHHAIBHBIE MOAXOAbI U PELICHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TONMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmaumeii:

BIIAJICTh HABBIKAMH TOJTyYeHUS HHPOpMaNK (PU3NIECKOTO COACPIKAHUS U3 UCTOUHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENIbHO OCYIIECTBJISATh TIOUCK, aHaliW3, CHCTEMAaTH3allii0 W HWHTEPIpEeTaluio HHPOpMAIIU
pa3IMYHBIX BUJOB U (HOPM MpE/ICTaBICHHUS,



OILICHUBATh JOCTOBEPHOCTHh MH(OPMAIIHH;

UCIIONB30BaTh CpeACTBAa HWH(MOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA B pEIICHUU
KOTHUTHUBHBIX, KOMMYHHKATUBHBIX W OpPTaHW3aI[MOHHBIX 33/1a4 C COONIOJCHHEM TPeOOBaHWUN IPrOHOMUKH,
TEXHUKA OE30MacHOCTH, THUTHEHBI, PECypCOCOCPEKECHUsS, TPABOBBIX M JTUYSCKHX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacHOCTH;

CO3MaBaTh TEKCThI (DU3MUYECKOTO COJACPKAHHMSI B pasNu4HbIX (opmarax ¢ yd4éToM Ha3HAYCHUS
uH(GOpPMAIIUHU U IIETIEBO ayIUTOPUH, BEIOUpasi ONTUMAIBHYIO ()OPMY MPEACTABICHUS U BU3YAU3AIIHH.

KoMMyHMKaTHUBHbIE YHUBEPCAJbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISITH OOIICHHE HA ypoKaX (DU3UKHK U BO BHE-YPOUHOU JESTEIILHOCTH,

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTEHI;

pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB;

MOHUMATb U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHINBUAYAIbHON PaOOTHI;

BBIOMPATh TEMAaTUKy U METOABI COBMECTHBIX NEHCTBUH C y4€TOM OOMIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJ0Tr0 WIEHA KOJIJIEKTUBA;

MPUHUMATH LIETU COBMECTHOW JI€ATEIbHOCTH, OPTaHU30BBIBATH U KOOPAWHUPOBATH NEUCTBUA MO €&
JOCTHKEHUIO: COCTABJIATH IUIaH JIEHCTBUM, paclpeneisTh poiu ¢ YYETOM MHEHUN Y4aCTHUKOB, 00CYXIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

OLCHUMBATb KadCCTBO CBOCTO BKJIaAa W KaXAOTO Y4YaCTHUKA KOMaH/bl B O6IIII/II71 pe3yiabTaTr I10
pa3pabOoTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE MPOEKTHI, OICHUBATh WU C MO3UIIMA HOBU3HBI, OPUTHMHAIBLHOCTH, MPAKTUYECKOM
3HAYMMOCTH;

OCYWCCTBIATL IIO3UTUBHOC CTPATCTHUYCCKOC IMOBCACHUC B PA3JIMYHBIX CHUTyallusdaX, IIPOABIATH
TBOPUYECTBO U BOOOPaKEHUE, ObITh NHUITUATHBHBIM.

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIC 1eiCTBHA
Camoopranu3anusi:
CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JESTENbHOCTh B 00JIACTH (PU3MKU U aCTPOHOMMH,
BBISBIIAITH MPOOJIEMBI, CTABUTH M (POPMYITUPOBATh COOCTBEHHBIE 33/]auu;
CaMOCTOATENIBHO COCTAaBIIATH IUIAH PELICHUSA PacUYETHBIX M Ka4eCTBEHHBIX 3a/ad, IJIaH BBITOJHEHUS
IPAKTUYECKON pabOThI C yUETOM HMEIOLIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHUN;
JIaBaTh OLIEHKY HOBBIM CUTYaIIHsIM;
pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTECHUH;
JieNiaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEIlICHHE;
OLICHUBATh IPUOOPETEHHBIN OIBIT;
croco6cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO APYAULIMU B 00JIaCTU (PU3UKHU, IOCTOSIHHO MOBBIIIATH
CBOM 00pa30BaTeNbHBINA U KYIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLIMOHAJIBHBII HHTEICKT:
JIaBaTh OLIEHKY HOBBIM CHUTYalllsIM, BHOCUTb KOPPEKTUBBI B JECATEIBHOCTh, OLIEHUBATH COOTBETCTBUE
Pe3yIabTaTOB LIEJISIM;
BJAJ€Th HABBIKAMU TI03HABAaTENbHOW pe(IeKCHH KaKk OCO3HAHUS COBEpLIAEMBbIX JEHCTBHH U
MBICJIUTEIIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUN;
MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHHUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;
IIPUHUMATb MOTUBBI U apI'yMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
NpUHUMATD ce0sl, TOHUMast CBOM HEJOCTATKU U IOCTOMHCTBA;



MIPUHUMATh MOTUBBI U apTyMEHTBI PYTUX IPU aHAIU3€E PE3YNIBTATOB JIEATEIBHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.

B mpouecce nocTHKEHUST JTUYHOCTHBIX PE3YJIBTATOB OCBOEHUS HPOTPaMMBbI MO (U3HKE IS YPOBHS
cpenHero ooOmero o0pa3oBaHHS Yy OOYYalOIIUXCS COBEPUICHCTBYETCS SMOIMOHAIbHBIA HMHTEIIIEKT,
npenoararomui ¢OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOLIETO CIIOCOOHOCTh IMOHMMATh CBOE AMOIMOHAIBHOE COCTOSIHHE, BUJETh
HaIlpaBJICHUS PA3BUTHUS COOCTBEHHON SMOIMOHATLHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETYJIMPOBAaHHUSI, BKIKOYAIOLIEIO0 CaMOKOHTPOJIb, YMEHUE NPUHUMAaThb OTBETCTBEHHOCTb 3a CBOE
MOBEJIEHNE, CIIOCOOHOCTh aJanTHPOBATHCS K SMOIMOHAJIBHBIM M3MEHEHUSM M MHPOSBISATH TMOKOCTh, OBITh
OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHMBAllMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKECHUIO LEIU U YCIEXy, ONTUMHU3M,
WHULUATUBHOCTh, YMEHUE JACHCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOIMOHAILHOE COCTOSIHHE JAPYTUX, YUUTHIBATH €ro
IIPU OCYIIECTBIIEHUU OOIIEHMSI, CIOCOOHOCTh K COUYBCTBHIO U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTH BBICTPAWBATh OTHOLIEHMSI C APYTUMHU JIIOJIbMH,
3a00TUTHCS, TPOSBIISATH UHTEPEC U pa3peiiaTh KOHMIUKTHI.

IHNPEAMETHBIE PE3YJIbTATHBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpa)kaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHHI:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTo (U3HKU B (HOPMHUPOBAHHHM COBPEMEHHOW HAy4YHOMU
KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B IPAKTUYECKOMN JESITEIILHOCTH JIFOJICH;

VUUTHIBATh TPAHUIBI TPUMCHEHHUS W3YYCHHBIX (QU3NYCCKUX MOJEJICH: MaTepuaibHas TOYKa,
WHEepLUagbHas cucTeMa OTcuéra, aOCONMIOTHO TBEPAOE TENO, HACaTbHBIA Ta3, MOJENH CTPOCHUS Ta3oB,
KUAKOCTEH U TBEPJBIX TEI, TOUSUHBIN ANEKTPUUYECKUH 3apsii MPH pelieHur GU3NIECKUX 3a/1a4;

pacrio3HaBaTh (pusnueckue sBIEHUSA (MPOIECCHI) M OOBSICHATH MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUH CTPOEHHUs BEIIeCTBA H  DJIEKTPOJWHAMUKH: pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSIMOJMHEHHOE MABM)KEHHE, CBOOOAHOE TMaJeHHE TeJ, JBIKEHHE MO OKPY>KHOCTH,
WHEpLHUA, B3auMoJieicTBUe Tel, Auddy3us, OPOYHOBCKOE IBIKEHUE, CTPOCHHUE KUIKOCTEH U TBEPABIX Tel,
U3MEHEeHUEe 00bhEMa TeNl MpU HArpeBaHUU (OXJIAXKICHUH), TEIJIOBOE PaBHOBECHE, UCIIAPCHHUE, KOHJICHCAIIUS,
TJIaBJICHUE, KPUCTAIUTHA3AIIMS, KATICHHUE, BIIAXXHOCTh BO3/TyXa, MOBBIIICHNUE JIABJICHUS ra3a MMPU €ro HarpeBaHUuu
B 3aKpBITOM COCYyZ€, CBSA3b MEX]Yy MapaMeTpaMu COCTOSHUSA Ta3a B H30MpOLEccax, 3JIEKTpHU3alus Tel,
B3aUMO/ICHCTBUE 3aPSI0B;

OMUCHIBATh MEXaHMUYECKOE JBMKEHUE, MHCMONIb3ysd (U3MYECKHE BEJIMYMUHBI KOOpPJAWHATA, IYTh,
nepeMenieHre, CKOpOCTh, YCKOpPEHHMe, Macca Tejla, CHUJla, HMIIYJIbC Tejla, KUHETHYecKas »JHeprus,
NMOTEHIIMAJIbHAsl JHEPrus, MexaHudeckas paboTa, MeXaHW4eckas MOIIHOCTh; MPH OMHCAHWH MPABHIBHO
TPAKTOBATh (PU3UUYECKUN CMBICI MCIIONB3yEeMbIX BEIMYUH, UX 0003HAYCHUS M €IMHUIIBI, HAXOAUTh POPMYJIBI,
CBSI3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BETUYNHY C IPYTUMHU BETUIMHAMU;

OTNHUCHIBATh HM3YYCHHBIC TEIUIOBBIC CBOMCTBA TN W TEIUIOBBIC SIBICHUS, HWCIIONB3Ys (PU3MUECKHE
BEJIMYMHBI: IaBJIICHHUE Ta3a, TEMIIEpaTypa, CPEAHssI KHHETUYECKask SHEPTHs XaOTUYECKOTO IBUKEHUS MOJIEKYII,
CpeIHEKBaIpaTUyHasi CKOPOCTh MOJICKYJ, KOJHYECTBO TEIUIOThI, BHYTpPEHHss OJHeprus, paboTa rasa,
KOO PUITMEHT TIOJIE3HOTO JEHCTBUSI TEIUIOBOTO JBUTATENA, MPU OMHCAHWUU TIPABHWIHHO TPaKTOBAThH
(GU3UYECKUH CMBICT HCIOJB3yeMBIX BEJIMYMH, HX OOO3HAYCHHMs] W €IAWHHIIBI, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (DU3HUECKYIO BETMUUHY C APYTUMHU BEIHMUUHAM;



OINKCBIBATh U3YYEHHBIE AJIEKTPUUECKHE CBOMCTBA BELIECTBA U IJIEKTPUUECKUE SIBJIECHUS (IIPOLIECCHI),
UCTIONB3Ysl (DPU3MYECKHE BETUYMHBL: DJICKTPUUECKUN 3apsi, SJICKTPUUECKOe IO0Je, HANPsSHKEHHOCTH IOJI,
NOTEHIMAJ, PAa3HOCTh TOTCHIMAIOB; MPH ONMHCAHUM NPABWIBHO TPAKTOBaTh (U3UYECKUNA CMBICIT
UCNOJb3YEMbIX BEJIUYMH, MX OOO3HAueHWs M E€JUHMIbI, YKa3bIBaTh (OPMYIIbI, CBA3BIBAIOLIME JaHHYIO
(GU3nUUECKyr0 BEJIMUUHY C IPYTHMHU BEIMYMHAMU;

aHATM3UPOBaTh (PU3MUECKUE TMPOLECCHl M SIBJICHUS, WUCHOJIB3yd (DU3MUYECKHE 3aKOHBI W MPUHIUIIGL:
3akoH BcemupHoro tarorenus, |, Il u 1l 3axons! HproToHa, 3aK0H cOXpaHEHMS] MEXaHUYECKON SHEPIHH, 3aKOH
COXpPaHEHMsI MMILYJIbCa, NPUHLUI CYNEPHO3MLMU CUJI, TNPUHIMII PABHOIPABHUS HHEPLUUAIBHBIX CUCTEM
0TCY€Ta, MOJEKYIIPHO-KMHETUYECKYI0 TEOPHIO CTPOEHHUS BELIECTBA, I'a30BblE 3aKOHbBI, CBA3b CpeaHEH
KHMHETUYECKOM JHEPruy TEIJIOBOTO JBMIXKEHHS MOJIEKYJT C a0COJIIOTHOM TemIepaTrypoul, MepBbId 3aKOH
TEPMOJMHAMMKY, 3aKOH COXPAHEHHUS JJIEKTPUYECKOro 3apsijia, 3akoH KynoHa, mpu 3ToM pasinuyarhb
CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOe BBIPAKEHHE W YCIOBUS (TpaHULlbl, 00JacTH)
IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIIMIIBI ICHCTBHS MAIIMH, IPUOOPOB U TEXHUUECKUX YCTPOWCTB; pa3iudaTh
yCIIOBUS UX O€30MaCHOT0 UCIOIb30BaHUs B IOBCEIHEBHOM JKU3HU;

BBINOJIHATH 3KCIIEPUMEHTHI M0 UCCIIEAOBAHUIO (PU3UUECKUX SIBICHUH U MPOLECCOB C UCIOIb30BAHUEM
OpSAMBIX M KOCBEHHBIX HM3MEpEHHH, Impu 3ToM (OpMYIMpPOBaTh MpobieMy/3afady MU THIOTE3y y4yeOHOro
IKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEATIOKEHHOTO 000PYI0BaHHUS, IPOBOIUTH OMBIT U (POPMYIHPOBATH
BBIBO/IbI;

OCYILLECTBIISATh HpPsSMble M KOCBEHHBbIE H3MEpeHUs (U3MYECKHX BEIMYUH, NPH 3TOM BBIOMpAThH
ONTUMAJIbHBIN CIIOCO0 U3MEPEHHUS U MCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKH IOIPEIIHOCTEH U3MEPEHUIA;

HCCIIEIOBATh 3aBUCUMOCTH MEXy (PU3MUECKUMH BEITMUYNHAMHE C UCTIOIB30BAHUEM MPSMBIX H3MEPEHHIA,
P 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBATh PE3YJIbTAThl MOJTYYCHHOW 3aBHCHUMOCTH (DU3MYECKHUX
BEJIMYMH B BUie TaOIMIl U rpadUKoB, A€1aTh BBIBOABI 110 pe3yabTaTaM HCCIIeI0BaHUS;

cobuoiaTh MpaBuia O€30MacHOro Tpyla MpU NPOBEIECHUM HCCIEAOBAaHUM B paMKax YydeOHOro
JKCIIEPUMEHTA, Y4eOHO-UCCIIeI0BaTEIbCKOW U IPOEKTHOM AESITENbHOCTH C UCTOIb30BAaHUEM M3MEPHUTENBHBIX
YCTPOMCTB U 1a00OPaTOPHOTO 000PYI0BAHNS,

pewath pacu€THBIE 33aJ]auu C SBHO 33JJaHHOM (PU3NUECKOM MOJIENbI0, UCTIONb3Ys (PU3UUECKUe 3aKOHBI U
NPUHIUIBIL, HA OCHOBE aHAJIM3a YCIOBMS 33Ja4d BBIOMpATh (PU3NYECKYI0 MOJENb, BBLACIATH (PU3UUECKUE
BEJIMYMHBI U (POpMynbl, HEOOXOAMMBIE Al €€ pEelIeHMs], NMPOBOJUTH Pacu€Thl U OIEHUBATh PEAIbHOCTh
MOJIyYEHHOT0 3Ha4YeHUs1 (PU3NUECKOI BEIMUMHBL;

pelaTh KaueCTBEHHBIE 3aJa4l: BbICTpauBaTh JOTMYECKH HEMPOTUBOPEUMBYIO LIETIOYKY PACCYXKIECHUH C
OTIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

UCIIOJIb30BaTh TpPU pPEIIEHUH YYeOHBIX 3a/lad COBPEMEHHble HH(POPMAIMOHHBIE TEXHOJOTMM MJIs
MOMCKa, CTPYKTYpUPOBAaHMS, HWHTEPIPETAllMM W TNPEJCTaBICHUS Y4YEOHOM M  Hay4yHO-TIOMYJSpHOU
UHPOpPMAalLlMK, TOJTYYEHHOW U3 pa3lIU4YHbIX HCTOYHHMKOB, KPUTUYECKH AaHAIM3MPOBATH MOJIYYaeMYIO
UH(POPMALUIO;

NPUBOJIUTH MPHUMEPHl BKIAJa POCCHUICKUX M 3apyOexHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HaHUS 1O (u3MKe B TOBCEAHEBHOW JKM3HM M oOecredeHus
0€30MacCHOCTH IpU OOpAIIeHUH ¢ IpUOOpaMy M TEXHUYECKMMHU YCTPOMCTBAMHU, Ul COXPAaHEHUS 3/J0POBbSI U
coOII0ACHHSI HOPM SKOJIOTMUYECKOTO TIOBEJIEHUS B OKPYKAIoIIeH cpelie;

paboTaTh B IpyIIe C BBIIOJHEHWEM PA3JIMYHBIX COLUANBHBIX POJeH, MIaHUPOBaTh padOTy TPYIIIIHI,
paLlMOHATIBHO paclpeiesaTh OOS3aHHOCTH W IUIAHUPOBATh JESATEIBHOCTh B HECTAHAAPTHBIX CUTYaIUsX,
a/IeKBaTHO OIICHMBATh BKJIAJ] KKJOT'0 U3 YYaCTHUKOB I'PYIIIBI B PEIIEHHE pacCMaTpUBaeMO MPOOIEMBI.



K xonmy oOydenus B 11 kJjacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpPakaTh
c(OPMHPOBAHHOCTh y O0YYAIOIUXCA YMEHUI:

JEMOHCTPHPOBATh HA TpUMeEpax pojib M MecTo (U3UKKM B (OPMHPOBAHUU COBPEMEHHOW HAyYHOMH
KapTUHBI MHpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B NMPAKTUYECKOW JEATEILHOCTH JIO/IEH,
IEJIOCTHOCTh ¥ €ANHCTBO (PU3NYECKON KapTHHBI MUPA;

YUYUTBHIBATh IPAHUIIBI IPUMEHEHUS U3YUCHHBIX (PHM3MYCCKUX MOJICIICH: TOYCUHBIH AIEKTPUICCKUIT 3apsil,
Jy4 CBETa, TOYCYHBIH MCTOYHHUK CBETA, SAEpHAs MOJEIb aToMa, HYKJIOHHas MOJENb aTOMHOIO Sapa IpH
perreHun GU3NIECKUX 3a/1a4;

pacno3HaBaTh (M3MYECKHE SBICHUS (IIPOLECCH]) W OOBACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY M KBAHTOBOW (DU3UKHU: DIEKTPUYECKAs MPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XUMHUECKOE,
MarHuTHOE JICHCTBHS TOKA, B3aUMOJICHCTBHE MarHUTOB, 3JICKTPOMAarHUTHAs MHIYKLUS, IeHCTBHE MarHUTHOTO
o Ha NPOBOAHMK C TOKOM M JBIDKYIIMWCS 3apsl, OJIEKTPOMAarHUTHBIE KOJEOaHWS W BOJHBI,
NPSMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTPaKEHHe, IpelIoMIICHHEe, HHTephepeHuus, Auppakuus u
MOJISIpU3aIUsl CBETa, AMCIEPCUs cBeTa, (GotodnekTpudeckuit 3gdext (poroaddexr), cBeToBoe maBieHue,
BO3HMKHOBEHHUE JIMHEWYATOTO CIIEKTPa aToMa BOAOPOA, ECTECTBEHHAsI M HCKYCCTBEHHAs paINOAKTHBHOCTD;

OIMCHIBATh U3y4YECHHBIC CBOICTBA BELIECTBA (DICKTPUUECKHE, MATHUTHBIE, OIITUYECKHUE, DIICKTPUUECKYIO
IPOBOAMMOCTD PA3IWYHBIX CpeN) M DSJICKTPOMAarHUTHBIC SBICHHSA (IPOLIECCHI), HCIOJIB3Yys (hU3NUECKUE
BEJIMYMHBL: JIEKTPUUECKUH 3aps, CHIIa TOKA, IEKTPHUECKOE HANPSHKEHUE, IIEKTPUYECKOE COIPOTHBIICHHE,
Pa3HOCTh MOTEHIIMAIIOB, MIEKTPOJABIDKYIIAS chjia, padoTa TOKa, MHAYKIMS MarHUTHOTO IOJIs, cuila Awmrepa,
cuna JlopeHna, HHAYKTUBHOCTb KaTYIIKH, SHEPTHS 3JEKTPHYECKOTO M MAarHUTHOTO TIOJICH, IepUo/] M 4acToTa
KoseOaHuii B KoJe0aTenbHOM KOHTYpE, 3apsiji U CHjIa TOKa B MPOIECcCe TApMOHUYECKUX 3JIEKTPOMAarHUTHBIX
KoyiebaHnil, (POKyCHOE pacCTOsSHHME M ONTHYeCKas CHJa JIMH3BI, MPHU OMUCAHWW IPABHIBHO TPAKTOBATh
(GU3NUECKU CMBICT HCIIONB3YEMBIX BEIWYMH, MX OOO3HAYEHHS W €JUHMII, yKa3blBaTh (OPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEITMUUHY C APYTHMMH BETHYHMHAMH;

OIMCHIBATh N3yYCHHBIC KBAHTOBBIC SIBIICHHUS U IPOLIECCHI, UCTIONB3YS (PU3NYECKUE BETHYHHBL: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JUJTMHA BOJHBI M YaCTOTA CBETA, YHEPTHS U UMITYJIbC (DOTOHA, IEPHUO/I ITOTTypacraa,
SHEprus CBSI3W aTOMHBIX S/Iep, TPU OMUCAHWU TMPABHIBLHO TPAKTOBATH (PM3UYECKUI CMBICT HCIOIB3yEeMBIX
BEJINYMH, UX 0003HAYCHUS U €ANHUIIBI, YKa3bIBaTh ()OPMYJIBI, CBS3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMYNHY
C IPYTMMHU BeTMYNHAMH, BEIYUCIIATH 3HAUCHNE (PU3NYECKON BEIMYNHBI;

aQHATM3UPOBATh (PH3MUECKUE TPOLECCHl M SIBICHUS, WCHOJIB3yd (DU3MUYECKHE 3aKOHBI W TPUHIHUIIHL:
3akoH Oma, 3aKOHBI TOCIIEAOBATEIHFHOTO W MApaLIENIbHOTO COEIWHEHHs IPOBOJHUKOB, 3aKOH JKoymsa—
JleHna, 3aKOH JIEKTPOMArHUTHOM HMHIYKIMH, 3aKOH IMPSIMOJIMHEHHOTO paclpoCTPaHEHHs CBETa, 3aKOHBI
OTpaXEHUsSI CBETa, 3aKOHBI MPEIOMIICHHS CBETa, ypaBHEHHME OWHIITeHHa it QoTodddekra, 3aKoH
COXpaHEHHsI SHEPTHH, 3aKOH COXPAaHEHHS WMITYJbCa, 3aKOH COXPAHEHMs JJIEKTPHUECKOTO 3apsaa, 3aKOH
COXpaHEHHsI MacCOBOTO YHCIIA, MOCTYNaThl bopa, 3aKOH paJiMOaKTHBHOTO pacraja, MpU STOM pa3iudaTh
CIIOBECHYIO (POPMYJHPOBKY 3aKOHa, €ro MaTeMaTH4eCKOe BBIPAKEHHE W YCIOBHS (TpaHMIBI, 0O0JIACTH)
IPUMEHUMOCTH;

OTIpeNIeNIATh HAPaBJICHNE BEKTOPA MHIYKIIMA MarHUTHOTO TIOJISl TIPOBOJHUKA C TOKOM, CHJIBI AMIiepa
cunel JIopeHiia;

CTPOUTH M OIHMCHIBATh N300paskeHNe, CO3/1aBaeMOe MIIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBITOJIHATH SKCIIEPUMEHTHI MO HUCCIIEAOBAHUIO (PU3UUECKUX SBJIEHUHM M MPOIECCOB C UCMOIb30BaHUEM
OpsIMBIX M KOCBEHHBIX HM3MEPEHMi: Mpu 3ToM (opMmynupoBaTh HpobiieMy/3afadyy M TUIOTE3y Y4eOHOTo
IKCIEPUMEHTA, COOMPATh YCTAHOBKY M3 TPEIIOKEHHOTO 000pyI0BaHUS, TIPOBOJUTH ONBIT M ()OPMYITHPOBATH
BBIBOJIBL;

OCYLIECTBIISATh TPSIMBIE M KOCBCHHBIE HW3MEpEeHUs (U3UUECKHX BEIMYUH, NpPU ITOM BBIOMPATH
ONITUMAITLHBIN CTIOCO0 M3MEPEHHUS U HCITOJIb30BaTh N3BECTHBIE METOIBI OIIEHKH TIOTPEIIHOCTEH H3MEPEHHIA;



MCCJIEIOBATh 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH C HUCIIOJIb30BAHUEM MPAMBIX U3MEPEHHM: MpHU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTaThl MOJTYYCHHON 3aBUCUMOCTU (DU3UYECKUX BEIHYUH B
BUJIE Ta0HIl U TpadUKOB, IeTaTh BBIBOABI IO PE3yJIbTaTaM HCCIIEIOBAHUS;

coOnrofarh mpaBuia O€30MacCHOrO TpyAa MPH TNPOBEACHUM HCCIENOBaHUI B paMKax y4eOHOro
9KCIIEPUMEHTA, Y4eOHO-HCCIIeI0BATENbCKOW M MTPOEKTHOM JEesTeIbHOCTH C UCIOJIb30BaHUEM H3MEPHUTENIbHBIX
YCTPOMCTB U 1a00paTOPHOTO 00OPYIOBAHUS;

peliaTh pacu€THbIC 3a7a9U C SIBHO 33JJaHHOW (PM3UYECKON MOJICINBIO, UCTIONB3ys (PU3HUECKUE 3aKOHBI U
INPUHIIMIIBI, HA OCHOBE aHajM3a YCIIOBHUS 33/1a4yd BbIOMpATh (PU3MYECKYIO MOJENb, BBIICIATH (pusmueckue
BEIMYMHBI U (OpMynbl, HEOOXOAMMBIC Al €€ pelleHHs], MPOBOJUTH Pacu€Thl U OICHUBATh PEATbHOCTh
MOJTy4EHHOTO 3HA4YCHUsT (PU3HUECKOM BEIIMUMHBL;

peniaTh KaueCTBEHHBIC 33/]a4M: BHICTPAUBATh JIOTHYECKH HEMPOTUBOPEUHUBYIO LIETIOYKY PACCYKICHUM C
OMOPOH HA U3yYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHE SABIICHUS;

UCIOJIb30BaTh IPHU pPEIICHUH Y4eOHBIX 3aJad COBpEeMEHHble HH(GOPMAIMOHHBIE TEXHOJIOTHH IS
MOWCKA, CTPYKTYPUPOBAHMS, WHTEPIPETAIIMM W TMPEACTABICHUS Y4YeOHOH ©W HAyYHO-TIOMYJISPHOU
uH(pOpMAIlMK, TIOJYYSHHOW W3 pa3MYHBIX WMCTOYHHKOB, KPUTHYECKH aHAJIM3UPOBATH IOJIYIaEMYIO
uHpopmaruio;

OOBSACHATH MPUHIIUIIBI JEHCTBHUS MAIIMH, MPUOOPOB M TEXHUUYECKUX YCTPOUCTB, pa3inydaTh YCIOBUS UX
0€301acHOTO UCIOJIb30BAHUS B IOBCETHEBHON KU3HH;

MPUBOJUTH TIPUMEPHI BKJIAJla POCCHHUCKHX W 3apyOSKHBIX YUYEHBIX-(U3UKOB B PA3BUTHEC HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOILIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHYECKHWE 3HaHUsA N0 (U3HKE B TOBCEJHEBHOW KHU3HU MJsi OOecreueHus
0C30MMacCHOCTH MPHU OOpaICHUH ¢ TPHOOPaMU M TEXHUYCCKHUMH YCTPOMCTBAMH, JJISI COXPAHEHUS 370POBbS H
COOIIOICHHSI HOPM 3KOJIOTMUYECKOT0 MIOBEIEHUS B OKPYKaIOILEel Cpefe;

paboTaTh B TpyIIE C BBIIOJHEHWEM PA3JIMYHBIX COIUANBHBIX POJIEH, MIaHHUPOBATh padOTy TPYIIIIHI,
paloHaIbHO paclpenesaTh OO0SI3aHHOCTH M IJIAHUPOBATh JIEATENBHOCTh B HECTAHAAPTHBIX CUTYAIHSX,
aJICKBaTHO OIIEHMBATH BKJIAJ KAXJI0TO U3 YYACTHUKOB I'PYIIIIHI B PEIICHUE pACCMaTPUBAEMOMN MTPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI pecypenI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
11 ®u3KKa ¥ METOJIbI HAYYHOT'O TIO3HAHUS 2 Bubmiorexa LIOK
https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
21 Kuremaritia > 1 1 https://m.edsoo.ru/7f41bf72
bubnunorexa [JOK
22 Auraniica ! 3 https://m.edsi.ru/7f4lbf72
bubnnorexka [JOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 2 https://m.e dS(I)_f).ru 17£41bf72
Hroro no paszneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 1 bubnmoreka [JOK
TEOpUH https://m.edsoo.ru/7f41bf72
bubnmoreka [JOK
32 OCHOBbI TEPMOZHHAMHKH 10 . https://m.edsi.ru/7f4lbf72
33 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bubnuorexa [JOK
da30BBIC TIEPEXO,IBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24

Paznen 4. JIEKTPOJAUHAMUKA



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

bubmuorexa [JOK

4.1 1
HEKTPOCTATHKA 0 https://m.edso0.ru/7f41bf72
ITocTOsIHHBIN 2I1EKTpUYECKHUN TOK. TOKHU B bubmumoreka [IOK
4.2 12
Pa3IUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
Paznen 1. JIEKTPOJAUHAMUKA
11 MaruauTtHoe nojie. DJeKTpOMarHuTHas 11 1 5 bubnnorexa [HOK
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 1 bubnnoreka [JOK
KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnnorexka [JOK
23 Orriica 10 1 3 https://m.edsi.ru/7f41c97c
Hroro no paszneny 24
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUM OTHOCUTEJBHOCTH
31 OCHOBBI crIeIIMATBHON TEOPUHU 4 1 bubnmnorexa [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOW ONTUKU 6 1 https://m.e ds;f).ru 17§41697¢
4.2 Ctpoenue aToma 4 Bubmiorexa LIOK

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



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

5

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

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 Bu6mnorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pasneny 7
Pa3znen 6. OGOBIIAIOIIEE IOBTOPEHUE
bu6mmoreka [IOK
01 Obobwarouiee nosroperie 4 https://m.edsi.ru/7f4lc970
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Ne KoyunuyecTBo yacos Nara D1eKTPOHHBIE HUPPOBLIE
R Tema ypoxa Konrpoabnbsie IIpakTHueckue o6pa3oBaTejbHbIe
n/n Bcero U3YYeHUs
padoThbI padoTbI pecypcbl
[ToBTOpEHME U3YyUEHHOT'O MaTepuaia

1 3a Kypc 9 knacca. BBoaHbIi 1 04.09.2023
MHCTpYyKTax 1no Th
®du3rka — HayKa 0 IpUpo/Ie.

2 Hayunsie MeT(})I;[(bI nofoH;ﬂ 1 Bubmmorexa LIOK

08.09.2023  https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Ponb u MecTo pusuku B

3 (GhOpMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
HayYHOH KapTHHBI MHpa, B 11.09.2023  https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAEeSITeTbHOCTH JII0IeH
Mexannueckoe IBHIKEHUE.

4 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bubmuorexa [JOK
newkenus. [lepemerienue, 15.09.2023 = https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

5 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubnnorexka [JOK
IBUKEHUE 18.09.2023 = https://m.edsoo.ru/ff0c3620

6 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnuoreka [IOK
IBUKEHUE 22.09.2023  https://m.edsoo.ru/ff0c372e

7 CBoOonHOe majieHne. Y CKopeHue 1 bubnmoreka [JOK
CBOOOIHOTO MaICHUS 25.09.2023 | https://m.edsoo.ru/ff0c39cc

8 KpuBonuHneiinoe 1BUKEHHE. 1 bubnnorexa [JOK
JIBMKEHHE MaTepUATbHOM TOYKH 110 29.09.2023  https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

OKPY>KHOCTH

JlaGopaTtopnast pabota Ne 1

bubmuorexa [JOK

| «syrieHne ABIDKEHITA Tea 1o 02.10.2023  https://m.edsoo.ru/ffOc3be8
OKPYKHOCTH
10 KunemaTtnka aGCcoIFOTHO TBEPIOTO bu6mmoreka [IOK
tena. Perienune 3anaq 06.10.2023  https://m.edsoo.ru/ffOc3be8
KonTponpHas padora Nel
11 «KI/IHI::MaTI/IKa I")FO‘{KI/I 1 TBEPJOTO bubmorexa [JOK
09.10.2023  https://m.edsoo.ru/ffOc3be8
Tena»
OcCHOBHOE yTBEP)KJICHNE MEXaHUKH.
12 [Iepsriii 3akon Hetotona Cuina. bubnnorexa [HOK
Macca. Enununel maccesl. Bropoii 13.10.2023  https://m.edsoo.ru/ff0c3d00
3ak0oH HrroTOHA
Tperuii 3akoH Herotona. [TpuHumn
13 c;l)nepnosnunn CHIL. o bubmmorexa LIOK
16.10.2023  https://m.edsoo.ru/ff0c3el8
I'eonenTprueckas cuctema oTcueTa.
14 Cuutbl B ipupoze. Cuna TsHKeCTH U bubnunorexa [JOK
CHJIa BCEMHPHOTO TSATOTEHHS 20.10.2023  https://m.edsoo.ru/ffOc3f76
15 Bec. HeBecomocTb bubamorexa IOK
23.10.2023  https://m.edsoo.ru/ffOc41a6
16 Jledopmarus 1 CUITBI YIIPYTOCTH. bubnnoreka [JOK
3akon ['yka 27.10.2023  https://m.edsoo.ru/ff0c43d6
17 JlaGopatopHast paborta Ne 2 bubnuoreka [IOK
«M3MepeHue )KeCTKOCTH MPY>KUHBD» 06.11.2023  https://m.edsoo.ru/ff0c4502
Cwitel Tpenust JlaGoparopras pabota
18 Ne 3 «I/II;MepeHHe K(I))aq)(ppﬂuneim bubmorexa HOK
10.11.2023  https://m.edsoo.ru/ffOc461a
TPEHHSI CKOJBKCHHUS
19 JlaGopaTtopHnast pabota Ne 4 bubmuorexa [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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«M3y4yeHue IBUKEHUS Tela,
OpOILIEHHOTO TOPU3OHTAIBHOY

13.11.2023

https://m.edsoo.ru/ff0c478c

20

21

22

O60011eHIE N3YYEHHOTO
MaTepuana. TecTupoBaHUE 1O TEME
«CuIIBI B MEXAHUKEY

3aKoH COXpPAaHCHUA UMITYJIbCa

Mexanuueckas pa60Ta 1 MOIIHOCTB.

Oueprus PaGota cuibl TSDKECTH U
CHUJIBI YIIPYTOCTH

17.11.2023

20.11.2023

24.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4h74

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc?2

23

[Torenuunansuas sHeprus. 3aKoH
COXpaHEHUS SHEPTHH B MEXAHHUKE

27.11.2023

24

25

26

Jlaboparopnas pabota Ne 5
«M3y4yeHne 3aK0Ha COXPaHEHHUs
MEXaHU4eCcKou 3Heprum». Th

PaBHoBecue ten. JIabopaTtopHas
pabota Ne 6 «3y4yeHue paBHOBeCHs
TeNa MoJ JEHCTBUEM HECKOJIBKUX
CHID»

Konrtponbnas pabora Ne 2 o Teme
«3aKOHBI COXPAaHEHUSI B MEXAHUKE»

01.12.2023

04.12.2023

08.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

27

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
teopun. Pazmepsl Monekyn

11.12.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc511e

28

BpoynoBckoe npmxenue. Cuib
B3aUMOJICHCTBHS MOJIEKYJI.
CtpoeHue ra3000pa3HbIX, KUIKUX U
TBEP/BIX TEI

15.12.2023



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

OcHOBHOE ypaBHEHHUE

29 MOJIEKYJIIPHO-KHHETUYECKON 18.12.2023
TEOpHUH T'a30B
Temneparypa u TeII0BOE
ABHOBECHE. TEIJIOBOTO JIBUKCHUS
30 fflonexyn. Onpenencane " Bubmorexa LIOK
22.12.2023  https://m.edsoo.ru/ff0c570e
TEeMIEpaTypbl. DHEPTHsl TEIJIOBOTO
JBUKEHHS MOJICKYIT
31 YpaBHEHHE COCTOSIHUSA UACAIBHOTO bubnnorexa [HOK
rasa. 25.12.2023  https://m.edsoo.ru/ff0c5952
32 ["a30BbIe 3aKOHBI Bubmiorexa LIOK
29.12.2023  https://m.edsoo.ru/ff0c5c36
33 ["a30BbIe 3aKOHBI Bubmiorexa LIOK
08.01.2024  https://m.edsoo.ru/ffOc5c36
Jlaboparophnas padota Ne 7
34 <<3KCII')I€pI/III:\)/[€HT§JIBHa$I poBepKa Brbmiorexa LIOK
. 12.01.2024  https://m.edsoo.ru/ffOc5efc
3akoHa ['eii-JIroccakar.
Hacepiiennsiit nap Jlasienue
35 HaCLIHHIleHHOFO naE)aI.[ BnaxHocTh Brbmiorexa LIOK
15.01.2024  https://m.edsoo.ru/ff0c6230
BO3/IyXa.
36 Kpucramnmmueckue u amop¢Hbie bubnuoreka [IOK
Tena 19.01.2024  https://m.edsoo.ru/ffOc600a
37 Pemenne 3amau nmo teme:
«MonekynsipHas GU3NKa» 22.01.2024
38 KonTponbhas padorta Ne 3
«MonekynspHas pusuKar. 26.01.2024
39 Buytpennsist sneprus. Pabota B bub6nuorexa [IOK
TEPMOIMHAMHKE. 29.01.2024  https://m.edsoo.ru/ff0c6938



https://m.edsoo.ru/ff0c570e
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40

YpaBHEeHHE TEIJIOBOTO OaaHca

bubmuorexa [JOK

02.02.2024  https://m.edsoo.ru/ff0c6a50
41 [IepBrlii 3aKOH TEPMOJMHAMUKH. bubmumoreka [IOK
Bropoii 3aKk0H TepMOIUHAMUKH 05.02.2024  https://m.edsoo.ru/ff0c63b6
4 [TpuHIMI AEHCTBUS TEIIIOBBIX bu6mmoreka [IOK
JIBUTaTENCH 09.02.2024  https://m.edsoo.ru/ff0c64d8
43 Pemenue 3aga4 mo ocHOBam bu6mmorexa [IOK
TEPMOJIUHAMHUKHI 12.02.2024  https://m.edsoo.ru/ffOc65f0
44 KonTtponpshas padora Ne 4 «OcHOBBI bubnnorexa [JOK
TEPMOAMHAMUKI. 16.02.2024  https://m.edsoo.ru/ff0c6708
DNEKTPUUYECKUM 3apsig U
45 3JIeMeIETapHLIe ‘laCI”;I/IibI. 3akoH bubmorexa HOK
19.02.2024  https://m.edsoo.ru/ff0c6820
COXpaHEeHHUs 3apsia
46 3akon Kynona. Equnanima bubnuotexa [JOK
AIIEKTPUIECKOTO 3apsia. 26.02.2024  https://m.edsoo.ru/ffOc6bcc
DIIEKTPHUUECKOE TIOJIC.
47 HaHpﬂr))KeHHOCTB 3JIEKTPUIECKOTO Brbmiorexa LIOK
01.03.2024  https://m.edsoo.ru/ff0c6bcc
moss. CHIIOBBIC IMHUH
[Toe ToueuHoro 3apsia u
48 3apsHKEHHOTO mapa?l'[i[mﬁunn bubmorexa IOK
. 04.03.2024  https://m.edsoo.ru/ff0c6ced
CYIIePTIO3UIINH TTOJICH
[ToTeHnnanpHass SHEPTHS
49 3ap}I)K:HHOFO Tela BpOIlHOpOILHOM bubmorexa HOK
11.03.2024  https://m.edsoo.ru/ffOc6df2
AIIEKTPOCTATUYECKOM I10JIE
IToTeHmman 3J1IeKTPOCTaTUYECKOTO
50 TMOJISL ¥ Pa3HOCTh TOTEHIUANIOB. bubmuorexa [JOK
CBsI3b MEX/1y HalIPSKEHHOCTBIO 15.03.2024  https://m.edsoo.ru/ffOc6f00

SJICKTPOCTATUYCCKOI'O MTOJIA U
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https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

PAa3HOCTBHIO IIOTCHIIMATIOB

DJIEKTPOEMKOCTh. EauHuUIIbI
anekTpoemkocT. Konaencarop.

bubmuoreka [JOK

>1 DHeprust 3apsKEHHOTO 18.03.2024  https://m.edsoo.ru/ff0c7018
KOHJICHCATOPA.
59 Penrenue 3amad mo reme bu6mmoreka [IOK
"DekTpocTaTrKa" 22.03.2024  https://m.edso0.ru/ff0c7126
53 Kontponbnas paborta Ne 5 bubnmnoreka [JOK
«DNEKTPOCTATUKA. 05.04.2024  https://m.edsoo.ru/ff0c72c0
OnekTpuueckuil Tok. Cuia Toka.
54 3akon OMa 11 y4acTKa LEeTH. 08.04.2024
ComnpoTHuBICHHE.
DNeKTpUYecKue 1enu.
55 [TocnenoBarenpHOE W TapalIeILHOE
COeTMHEHUS TPOBOTHUKOB PaboTa n 12.04.2024
MOIIHOCTH ITOCTOSTHHOTO TOKa
JlaboparopHuas pabota Ne 8
56 «[TocnenoBatenbHoOE U
napajuieIbHOE COSTUHEHUS 15.04.2024
MIPOBOTHUKOBY.
57 DnekTpoABMKyIas cuia 3akoH Oma bubnmnoreka [JOK
JUTS TIOJIHOH LIENTHA 19.04.2024  https://m.edsoo.ru/ffOc74f0
Jlaboparopnas padora Ne 9
58 «I/I3MI€)3peHII)/Ie 3§[C U BHYTPEHHETO bubamorexa IOK
22.04.2024  https://m.edsoo.ru/ff0c7838
COTIPOTUBIICHUS UCTOYHHUKA TOKAY.
59 Pemenne 3amau bubmorexa [JOK
26.04.2024  https://m.edsoo.ru/ff0c7ae0
60 KonTponpHas padora Ne 6 «3akoHBI



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

IIOCTOAHHOI'O TOKa».

29.04.2024

:‘)J'IeKTpI/I‘{eCKaH IIPpOBOAUMOCTD

61 Pa3IUYHbBIX BELIECTB. DJIEKTPOHHAS 1 03.05.2024
IIPOBOAMMOCTb METAJLIOB.
3aBUCHUMOCTb COIIPOTUBIICHHS
62 MIPOBOJIHHUKA OT Tele'IepaTypBI. 1 bubmmorexa LIOK
06.05.2024  https://m.edsoo.ru/ffOc84ae
CBepXmnpoBOIUMOCTb.
DJIEKTPUUECKUI TOK B bubnmnoreka [JOK
63 1
HOJTYTIPOBOTHUKAX 10.05.2024  https://m.edsoo.ru/ff0c82ba
64 DIIEKTPUUECKHI TOK B BaKyyme, B 1 bubnuorexa [JOK
JKHUJKOCTAX, B ra3ax. [lima3ma. 13.05.2024  https://m.edsoo.ru/ff0c84ae
DneKkTpruuecKue mpruodopsl U
65 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnoreka [JOK
npuMeHeHue. [IpaBuia TeXHUKN 17.05.2024  https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
HUE U HHOTO MaTepHana
66 go6 :Shlfee: «SCJIe?;(]l:;qezK(I)/Iﬁ TOT(pB 1 bubmorexa IOK
20.05.2024  https://m.edsoo.ru/ffOc88be
Pa3IMYHBIX CpeIax».
TecTtupoBanue 1o reme
67 «Qnekrpocraruka. [IocTosHHBIMI 1 bubnuoreka [IOK
ANIeKTpUYEeCcKHil Tok. Toku B 24.05.2024  https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPeax»
bu6mmorexa [IOK
o8 Obobumetiie H3yHIeHHOro Matepiaa 1 27.05.2024  https://m.edsoo.ru/ffOc8c56
OBULIEE KOJIMYECTBO YACOB 110 68

IHPOI'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Konrposbusie IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoThbI padoTbI pecypcbl

[ToBTOpEHKE M3YUEHHOTO

1 10 ) 1
MaTepI/Ia.];Ia 3a kypc 10 kiacca 06.09.2023
BBoanslii nHCTpYKTaX 1o Th

5 MaruautHoe nose. Maaykuus 1 bu6mmoreka [IOK
MAarHUTHOTO OIS 08.09.2023 = https://m.edsoo.ru/ff0c9778

3 JelicTBE€ MarHUTHOTO TIOJISI HA 1 bubnuorexa [JOK
pOBOIHUK ¢ TOKOM. Cuiia AMnepa 13.09.2023  https://m.edsoo.ru/ff0c98fe
JIa6 3] o]

HUE JIeliCTBUSA

¢ o a 15.09.2023  https://m.edsoo.ru/ff0c98fe
MarHUTHOT'O MOJIST Ha TOK»
ABHRYIHHCA 3apsit. 20.09.2023  https://m.edsoo.ru/ff0c9acO
Jlopenua

6 MarauTHbIE CBOMCTBA BEIIIECTBRA. 1 bu6mmorexa [IOK
Penrenue 3agau 22.09.2023 = https://m.edsoo.ru/ff0c9df4

7 DNIeKTpOMarHuTHasT WHTYKITHSI. 1
MarauTHeIN TIOTOK 27.09.2023

8 [IpaBuno Jlenna. 3akox 1 bubmuorexa [IOK
AIIEKTPOMATrHUTHOW WHIYKITHH 29.09.2023 | https://m.edsoo.ru/ff0cal50
JIab §] Ne 2

9 <<I?I30p22;zlila§ﬂiiﬂzm 1 1 bubmorexa HOK

i N 04.10.2023  https://m.edsoo.ru/ff0ca600

AIIEKTPOMATHUTHOU WHIYKIIHH

10 SIBneHre caMOMHIYKITUH. 1



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

WNHaykTuBHOCTE. DHEprus
MarHUuTHOTO I10JIs

06.10.2023

11

12

13

14

15

16

17

O6o6maromuii ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHas
WHITYKITHS

Kontpoinbnas padora Nel o teme
«MarHnurtHoe 1noie.
DNEKTPOMAarHUTHAS] WHTYKITHS

CBo0OoiHbIE MEXaHUYECKHE
Kosiebanus. 'apMoHnUeckue
KoyieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.
[IpeBpamienue 3epruu

JlaboparopHuas pabota Ne 3
«OrmpeneneHue yCKOpeHHUsI
CBOOOHOTO MAJACHHUSI IPU TTOMOIIU
MasiITHUKa»

KonebaTenbHbIi KOHTYP.
CBOOOIHBIE PEKTPOMArHUTHBIE
KoJIEOAHMS B MAEATLHOM
KoJ1e0aTeIbHOM KOHTYE.
AHaIIOFI/ISI Me)K}Iy MCXAHNYCCKUMHN
nu 3HeKTpOMaFHI/ITHBIMI/I
KoneOaHUsIMHU

®opmyna Tomcona. 3akoH
COXPaHEHHUsI SHEPTUU B UJI€ATTBHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBnenue o 3aTyxarnmx
KoseOaHusX. BeIHyKIeHHBIC

11.10.2023

13.10.2023

18.10.2023

20.10.2023

25.10.2023

27.10.2023

08.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0cab82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ch820

bubmuorexa [JOK
https://m.edsoo.ru/ffOch9c4

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbb86



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

MEXaHUYECKUE KOJIEOaHU.
Pe3onanc. BeinyxieHHbIE
3JICKTPOMArHUTHBIC KOJICOaHUS

18

IIepeMeHHBIH TOK.
CuHycouabHbII IepeMEHHbIN
TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYHOE U
JENCTBYIOLIEE 3HAYEHUE CUIIBI TOKA
Y HaNpsOKEHUS

10.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0chd34

19

Tpancdopmarop. [IpousBozactso,
nepeaaya u norpediieHue
JIEKTPUUECKON IHEPTUU

15.11.2023

20

21

22

23

Pemrenue 3agad mo reme
«MexaHuueckue u
AJIIEKTPOMATrHUTHBIE KOJIEOAHUS

Konrtponbnas pabora Ne 2
«MexaHu4eckue u
AJIEKTPOMarHUTHbIE KOJIeOaHUs»

MexaHn4yecKue BOJIHBI, YCIOBUS
pactpoctpanenus. [lepuon.
CKopocTh pacupocTpaHEHUs U
JMHA BoJiHbL. [lonepeyunsie u
MPOAOJIbHBIE BOJIHBI

3Byk. CxopocTb 3ByKa. [ poMKOCTh
3ByKa. Bricota ToHa. TemOp 3ByKa

17.11.2023

22.11.2023

24.11.2023

29.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccab4

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

24

WNuTtepdepentius, nudpakiuus u
MOJISIpU3AITUS MEXaHUIECKUX BOJIH

01.12.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccfe0

25

3JI€KTpOMaI‘HI/ITHBIG BOJIHBI, UX



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

cBolicTBa U ckopocTsk. [lkana
AIEKTPOMArHUTHBIX BOJIH

06.12.2023

[IpuHIMIIBI paANOCBA3U U

26 TeneBuseHus. Pazsurue cpencts bubmorexa HOK
08.12.2023  https://m.edsoo.ru/ffOcc6f8
cBs3u. Paguonokanus
KonTponbnas padorta Ne 3
27 «MeXI:IHI/I‘ICCI(Ee u bubmmorexa LIOK
13.12.2023  https://m.edsoo.ru/ff0cd350
AJIEKTPOMArHUTHBIC BOJHBD)
[TpsiMonMHEHOE pacpoCcTpaHeHHe
28 CBETa B OJIHOPOJIHOM cpejie. bu6mmoreka [IOK
ToueuHblii KICTOYHHK cBeTa. JIyu 15.12.2023  https://m.edsoo.ru/ffOcd4e0
cBeTa
OtpaxeHue cBeTa. 3aKOHbI
29 OT;)a)KeHI/IH cera. [TocTpoenue bubmorexa LIOK
. 20.12.2023 = https://m.edsoo.ru/ffOcd7f6
M300paXeHHI B MJIOCKOM 3epKaje
[Ipenomnenue ceera. [lonHoe
30 BHYTpPEHHEE OTPa’KEHUE. bubnnoreka [JOK
[IpenenbHBIN YOI MOIHOTO 22.12.2023  https://m.edsoo.ru/ffOcd67a
BHYTPEHHETO OTPaKEeHUS
JlaGopatopuas pabora Ne 4
31 «I/ISMI;peHII)/Ie n£<a3aTenﬂ bubmmoreia LIOK
27.12.2023  https://m.edsoo.ru/ffOcddle
MIPEIOMIICHUS CTEKIIA»
JIunzsl. [Toctpoenue n3obpaxeHuit
32 B yinH3e. DopMysa TOHKOH JIMH3HI. 99.12.2023
YBenuyeHue JTuH3bI
33 JIunzsl. [TocTpoenue n3obpaxeHuit
B JIMH3aX. PopMysa TOHKOH JIMH3HI. 10.01.2024
34 JlaGopaTtopHnast pabota Ne 5 bu6mmoreka [IOK



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

«OrnpeneneHue ONTUYECKON CHITBI U 12.01.2024  https://m.edsoo.ru/ffOced22
(hOKYCHOTO pacCTOSIHUS
coOuparolen JTUH3bD»
bubmuorexa [JOK
3 Hucnepeis caera. 17.01.2024  https://m.edsoo.ru/ffcfoze
WNuTtepdepennus ceera.
36 Hudpakmus ceera. ) 19.01.2024
JudpakumonHas pemeérka
37 [TonepeyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Monsipuzanus cBera 24.01.2024  https://m.edsoo.ru/ff0cf862
JlaGopaTtopHnast pabota Ne 6
38 «I/IsMI;peH];e I[JII::/IHI)I CBETOBOM bubmorexa [JOK
26.01.2024  https://m.edsoo.ru/ffOcfa42
BOJIHBI»
39 Pemenne 3agau mo reme bu6mmorexa [IOK
«CBETOBBIC SIBICHUS 31.01.2024  https://m.edsoo.ru/ffOcfc68
40 KonrtponbHas padora «OnTrka» Bubmorexa IOK
02.02.2024  https://m.edsoo.ru/ffOcf6f0
41 [octynarsr CTO. CnenctBus u3 bubnnoreka [JOK
noctynatoB CTO 07.02.2024  https://m.edsoo.ru/ffOcfel6
42 DJIEMEHTHI PENATUBUCTCKOM bubnuotexa [JOK
IMHAMUKHA 09.02.2024 = https://m.edsoo.ru/ffOcffc4
Buael uznyyenuii. Uctounnku
43 CBeia. Cne}];TpLI U CIIEKTPAJIbHBIE bubamorexa IOK
14.02.2024  https://m.edsoo.ru/ff0d015e
anmaparsl.
JlaGopaTtopHnas pabota Ne 7
44 «Ha6i10z[:HHe (I:)HJ'IOIHHOFO u bubmorexa HOK
N 16.02.2024 = https://m.edsoo.ru/ff0d04a6
JUHENYaTOro CIIeKTPOB
45 [[Ixana 3meKTpOMarHUTHBIX



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

W3JIyYEHUM.

21.02.2024

O06o001IeHrne N3y4eHHOTO
MaTepuana o reme. TectupoBanue

46 1o TeMe «DJIEMEHThI TECOPHH bubmorexa LIOK
23.02.2024  https://m.edsoo.ru/ff0d0302
OTHOCHUTENIBHOCTH. M3imydenus u
CHEKTPBD»
bu6mmoreka [IOK
4 Poroxderr 28.02.2024  https://m.edsoo.ru/ff0d091a
48 DOTOHLL bubmuorexa [JOK
01.03.2024  https://m.edsoo.ru/ff0dOafa
49 Crpoenue atoma. OnbIT bubnuorexa [JOK
Pesepdopna 06.03.2024  https://m.edsoo.ru/ff0dOafa
50 [Toctynater bopa Bubmiorexa LIOK
13.03.2024  https://m.edsoo.ru/ff0d0ca8
TpOEHHE aTOMHOTO S/pa.
51 S{,HIZ;ZLI:CH;H S(LSprii CBSI3U bubmorexa IOK
15.03.2024  https://m.edsoo.ru/ff0d0fd2
a1ep
PannoakTuBHOCTE. 3aK0OH
52 panuroakTuBHOTrO pacnajna. [lepuon 20.03.2024
noJjypacrnajaa
53 HckyccTBeHHas paInOaKTUBHOCT. bubnnoreka [HOK
SInepHble peakuuu 22.03.2024  https://m.edsoo.ru/ff0d1162
54 TepMosiaepHbIe peakuu bubamorexa IOK
03.04.2024  https://m.edsoo.ru/ff0d1356
55 [Ipumenenue ssaepHoOi 3HEprun bubamorexa LIOK
05.04.2024  https://m.edsoo.ru/ff0d0e38
56 Tpu sTana B pa3BuTHH HUNKA
3JIEMEHTAPHBIX YACTHI] 10.04.2024



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

OTKpBbITHE IO3UTPOHA.

AHTAYACTULBI 12.04.2024
58 KonTtponbnast padora Ne 5 1

«KBanroBas ¢uzuxa» 17.04.2024
59 ConneuHnas cucrema 1 10.04.2024
60 CouHiie 1 3Be3/1bI 1 24.04.2024
61 Crpoenue Beenennoit 1 96.04.2024

O60o6maromuii ypok. Ponb 1 mecto
62 (HU3MKH U ACTPOHOMUHU B 1

COBPEMEHHOM HayuHOU KapTHUHE 03.05.2024

MHpa
63 IToBTOpEHNE U3YUEHHOIO 1

MaTepuaia 3a Kypc 11 knacca 08.05.2024
64 [ToBTOpEHME N3Y4EHHOTO 1

Martepuana 3a kypce 11 kmacca 10.05.2024
65 IToBTOpEHNE U3YUEHHOIO 1

Martepuana 3a kypce 11 kmacca 15.05.2024
66 IToBTOpEHME N3YYEHHOTO 1

MaTepuaia 3a kypc 11 knacca 17.05.2024
67 [TpomexyTouHas aTTecTanus 1 99 05.2024
68 IToBTOpEHME U3YYEHHOTO 1

MaTepuaia 3a kypc 11 knacca 24.05.2024

OBHIEE KOJIMYECTBO YACOB 11O 68

ITPOI'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

» ®dusnka, 10 kiracc/ Msakumes I'.5., byxoBues b.b., Corckuit H.H. mox penakuueii
[TappentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

» dusuka, 11 knace/ Mskumes I'.JI., byxosues b.b., Yapyrun B.M. nox penakiueit
ITapdentbeBoit H.A., AkiimonepHoe obmiectBo «M3aatenbetBo «IIpocBemenuey

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

1. TynekubaeBa HH, ITymkapeB AD. EI'D. ®usuka. Tecrosslie 3ananus. 10-11 xnacc, - M.
ITpocsemenue, 2004.

3. PeimkeeBuu AlIl. Coopuuk 3amau no ¢usuke. 10- 11 kiace. — M.: [Iposa, 2006.

2. CrenanoBa I'H. C6opHuk 3agau o gusuke. 10- 11 kmacc. — M.: IIpocsemenue, 2003.

3. KM
4. ®uzuka «Metozsl pemeHus puznyeckux 3anau» Macrepckas yuutens/ H.M.3opun. — M.:
BAKO, 2007.

5. @poHTanpHbIe J1abopaTopHbie padboTh 1o Pu3nke B 7-11 kinaccax 001eo06pa3zoBaTeIbHBIX
yupexaenusx: Ka. qns yaurens / B.A. Bypos, 10.1. luk, b.C. 3BopsikuH u 1p.; nox pea. B.A.
Bbyposa, I'.I'. Huxudoposa. — M.: [Ipocemenue: Yue6. aut., 1996.

6. Yrnyonennoe nzydenue ¢pusuku B 10-11 xiraccax: Ku. st yaurens / O.®. Kabapaun, C.1.
KaGapnuna, B.A. Opnosa. — M.: I[Ipocsemenue, 2002.

7. ®u3uka Bech Kypc: 1is BeimyckHUKOB / B.C.babaes, A.B.Tapabanos. — M.:Dxcmo, 2008.

8. 'enbdrar U. M.. I'engenmreitn JI1.O., Kupuk JI. A. 1001 3aga4a 1o ¢pu3uke ¢ OTBETaMHU,
yKa3zaHusAMH, pemeHusmu. M: Unekca, 2003.

9. JleMoHCTpallMOHHBIE OMBITHI 110 (pu3nke B 8—11 ki1accax cpeiHel MKOoIIbI o1 peaaKkIuen
JI. A. ITokpoBckoro. M: IIpocsemenue. 1980.

MU ®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1. http://nsportal.ru - couuanbHas ceTh paOOTHUKOB 00pa30BaHUSL.

2. http://markx.narod.ru/pic/ - ¢usuka B mkose.

3. http://festival.1september.ru/articles/ - hbectuBany nemaroruueckux uaei «OTKPBITHINA
YPOK».

4. http://www.fizika.ru/ - caiit mist yuureneit pu3MKM 1 UX yICHUKOB.

5. http://www.physics.ru/ - matepuansl o usuke.

6 . www . ege .edu.ru - uapopmanmonusii mopran EI'D.

7. http :// school - collection . edu . ru / - emunas xomtekiwst [{OPoB

8. http://files.school-collection.edu.ru/ http://demo.home.nov.ru

9. http://fcior.edu.ru/ http://eor.edu.ru/ http://www.en.edu.ru/

10. http://fiz.1september.ru/

11. http://www. fipi.ru
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