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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke ©6a30BOTO YpOBHS Ha YPOBHE CpPEIHEr0 OOIIEro
oOpa3zoBaHusl pa3paboTaHa HA OCHOBE IMOJIOKEHUH M TpeOOoBaHUU K pe3yibTaTam
OCBOCHHMSI OCHOBHOM 00Opa3oBaTeIbHOM mnporpammel, npeactaBieHHbix B @I'OC COO, a
Takke ¢ yd€tom ¢denepanpbHOW pabodel MporpaMMbl BOCIUTAHHUS W KOHIICTIITUU
npenojaBanus ydeOHoro mpenamera «®Pusmka» B 00pa30BATEIBHBIX OpPTaHU3AIMAIX
Poccuiickoit @eaepainu, pean3yonX OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

Coneprxkanue nmporpaMMsbl 1o pU3KMKe HaIllpaBiIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YyHOW KapTUHBI Mupa oOyuarommuxcs 10—11 kmaccoB mpu oOydeHun ux ¢u3MKe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATEILHOCTHOrO mnojnaxona. IIporpamMma mo
¢uszuke cootBercTByeT TpeOoBaHusiM PI'OC COO k miIaHUPYEMBIM JIMYHOCTHBIM,
NpEAMETHBIM M METalpPeMETHBIM pe3ysibTaTaM oOOy4YeHHs, a TaKXe YYHUTHIBACT
HEOOXOJMMOCTh peaM3allud  MEXMIPEIMETHBIX CBsi3ed (U3UKU C E€CTECTBEHHO-
Hay4YHbIMU Y4YEOHBIMHU TIpeaMeTaMu. B HEll ompenessitoTcsi OCHOBHBIE IETU HU3YyUYCHUS
(U3MKM Ha YypOBHE CpeaHero oOmero oOpa3oBaHUsA, IUIAHUPYEMbIE PE3YIbTaThI
OCBOCHHMS Kypca (DM3MKU: JUYHOCTHBIC, METalpeAMETHbIC, MpeAMEeTHbIe (Ha 0a30BOM
YPOBHE).

[Iporpamma o Qpu3MKe BKIIOYALT:

IJIAHUPYEMbIE pe3yJbTaThl OCBOCHUSI Kypca (PU3MKKU Ha 0Aa30BOM ypOBHE, B TOM YHUCIE
MpeMETHBIE PE3YIbTaThl IO roJaM 00y4YeHUs;
cozepkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

du3nka Kak HayKa O HamOoJiee OONIMX 3aKOHAX MPUPOJbI, BHICTyINAs B KaYeCTBE
y4eOHOro TpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHHUU 00
okpyxatomeM wMupe. [IkonapHBI Kypc (QU3NKA — CHUCTEMOOOpPA3yIOMUM st
€CTEeCTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MYECKUE 3aKOHBI JIeKAT B
OCHOBE TIPOIIECCOB M SBJIICHUM, H3y4aeMbIX XHUMHEH, Ouojoruen, Qu3nuecKou
reorpadueit m actpoHomueii. Vcronap30oBaHWe W aKTUBHOE NMPUMEHEHHE (PU3MUESCKUX
3HAHWM OMpeaeNsieT XapakTep W pa3BUTHE pPa3HOOOpa3HbIX TEXHOJOTM B cdepe
OSHEPreTUKH, TPAHCIOPTAa, OCBOCHHUS KOCMOCA, TOJYYCHUS HOBBIX MaTepHaloB C
3aJJaHHBIMU CBOMCTBaMM U Apyrux. M3ydenuwe (u3MKM BHOCUT OCHOBHOM BKIaJ B
(dbopMHUpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI MUpa O00ydaromuxcs, B OpMHUPOBAHUE
YMEHUW TPUMEHSATh HAYYHBIM METOJ| TMO3HAHUS TPU BHINOJTHCHUH HMH Yy4eOHBIX
HUCCIIeI0OBaHUM.

B ocHOBY kypca ¢u3uKy 17151 ypOBHS CpEIHEro 00111ero o0pa3oBaHus MOJOKEH Pl
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMUIIBI €70 OCTPOEHUS.

Hoes yenocmuocmu. B CcOOTBETCTBUM C HEW Kypc SBIAETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJEPKHUT MaTepual M3 BCEX pa3lle]oB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK U1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEM MaTepuan Kypca pu3nku oObeIMHEH
BOKpYTr (u3myeckux Teopud. Begymum B Kypce sBisercs (HOpMHpPOBaHUE
MPEJCTABICHUIN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U MOJIE.



Hoes  eymanumapuzayuu. EE peamusanus mpeArnoyiaraeT  MCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMaNa (PU3NUECKON HAyKHU, OCMBICIICHHUE CBS3H Pa3BUTUA (DU3HKHU
C pa3BUTHEM OOIIECTBa, a TakKKe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
AKOJOTUYECKUMH MTPOOIEMAMHU.

Hoes npuxnaonou nanpaenennocmu. Kypc Qusnku mpenmnojaraeT 3HaKOMCTBO C
MIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTUYECKUX MPHUIOKEHUN U3yUYEHHBIX TEOPUH U
3aKOHOB.

Hoes sxonocuzayuu peanusyercs MOCpeICTBOM BBEJICHUS 3JIEMEHTOB COJEpKaHUS,
MNOCBSIIIEHHBIX HSKOJOTMYECKUM TMPOOJIEMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C
pPa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke OOCYXIECHHs MpoOJieM parnuoHaIbHOIO
IIPUPOIONIOIB30BAHUS U KOJOTUUECKON O€30MaCHOCTH.

Crep)KHEBBIMU DJIEMEHTaMH Kypca (U3HKH Ha YPOBHE CPEIHEro O0OIIero
oOpa3zoBaHus SBISIIOTCA (pusmyeckue Teopund ((HOPMHUPOBAHHME MPEACTABICHUN O
CTPYKTypE€ MOCTPOEHHUS (PU3NYECKOW TEOpUH, POJM (PyHAAMEHTAJIbHBIX 3aKOHOB U
NPUHLIUIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPHUPOJE, I'PaHUILAX NPUMEHHUMOCTU
TEOpUH, 7Sl ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CucTeMHO-eSTEIbHOCTHBIN MOAXO0T B Kypce (PU3UKH peamu3yeTcs MpPexae BCEro
3a Cu€T OpraHM3aliy SKCIIEPUMEHTANBHON JesTeNbHOCTH oOydatomuxcs. [ 6a30Boro
YpOBHS Kypca (PU3HUKH — 3TO UCIOJIB30BaHUE CUCTEMBI (DPOHTATIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U J1a0OpaTOPHBIX paboT, KOTOPHIE B TporpamMme 1o Pu3nuke 00beAMHEHBI
B OOIIMI CITMCOK YUYEHWYECKUX MPAKTUIECKUX paboT. Brigenenue B yka3aHHOM IMepeuHe
7ab0paTopHbIX paboT, MPOBOAMMBIX JJIi KOHTPOJS U OIEHKU, OCYIIECTBISETCS
y4aCTHUKaMU 00pa30BaTEIbHOTO MpOIecca UCXOMAsl U3 0COOEHHOCTEN MJIaHUPOBAHUS U
ocHameHust kabunera usuku. [Ipu 3TOM obecneunBaeTcsi OBIaJeHUE 00YyJarONTUMUCS
YMEHUSIMH  TNPOBOJUTH KOCBEHHBbIE HW3MEPEHMs, HCCIEIOBAaHUS  3aBUCHMOCTEN
(bu3MYECKUX BEIMYMH U MTOCTAHOBKY OIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

bonpiioe BHUMaHue yAenseTcsl PEIICHNI0 pacuETHBIX M KaueCTBEHHBIX 3a1ad. [lpu
3TOM i pacy€THBIX 3aJady MIPUOPUTETOM SIBISAIOTCA 3aJaud C SBHO 3aJaHHOMN
¢busznueckoil  MoJenbl0, MO3BOJIAIOIIME  TNPUMEHSATh  W3YYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOTO pas3felia Kypca, TaK U WHTETPUPYS 3HAHUS U3 Pa3HBIX
paznenoB. st kaueCTBEHHBIX 3a/lad MPHOPUTETOM SBIISIOTCS 3aJaHUS Ha OOBSICHEHHE
NpoTeKaHus (PU3MYECKHX SBICHUN M TPOIECCOB B OKPYKAMOIIEH XU3HHU, TpeOyromue
BbIOOpa (pU3MUECKON MOJIENH ISl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ tpeboBanusiMu PI'OC COO k maTepuaibHO-TEXHHUYECKOMY
oOecreueHunto yueOHoro rnpoiiecca 0a30Bblii ypOBEHb Kypca (PU3UKHU HAa YPOBHE CPEIHETO
oO1ero oOpa3oBaHus JOJIKEH M3ydaTbCsl B YCJIOBHUSIX MPEIMETHOrO0 KaOuHeTa (hU3UKU
WIM B YCIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa NPEIMETOB €CTECTBEHHO-HAYyYHOTO
nukia. B kabuHeTe pu3nKu JOHKHO OBITh HEOOXOIUMOE JTA0OPaTOPHOE 000PYyI0OBaHUE
JUIA BBITIOJTHEHUS] YKa3aHHBIX B Iporpamme Mo (u3uKe YYEHHYECKHX MPAKTHUECKUX
paboT U AEMOHCTPALIMOHHOE 000PYI0BAHHUE.

JleMoHCTpallMOHHOE 000pynOBaHHE (POPMUPYETCS B COOTBETCTBUU C MPUHIIMIIOM
MUHUMAJIbHOM JTOCTATOYHOCTH M O0OECIEYMBAET IIOCTAHOBKY IMEPEUHUCICHHBIX B
nporpaMMe 1O (U3HMKE KIIOYEBBIX JIEMOHCTpAIMi JUIsl HCCIETOBAHUS HM3y4aeMbIX



SBJICHUM U MPOIECCOB, SMIUPUUECKUX U (DYHIAMEHTANbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHU .
JIaGopatopHoe 000pyI0BaHKE ISl YICHUUECKUX MPAKTUYECKUX paboT popmMupyeTcs B

BUJIC TEMAaTHYECKUX KOMILJIEKTOB U 00ECIIEUNBAETCS B pacuéTe OJTHOTO KOMILJIEKTa Ha JIBYX

oOyuaronuxcs. TeMarnyeckre KOMIUIEKThI J1abopaTOpHOTrO 00OpyJOBaHUS JOKHBI OBITH

MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUU aHAJIOTOBBIX U U(PPOBBIX MPUOOPOB, a TAKKE

KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUIE IIU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMU 1IETIIMU U3Yy4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (QopMupoBaHue HHTEpeca W CTPEMJICHHS OOYYaIOIIUXCS K HAyYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTABICHUN O HAaydyHOM METOJe€ TO3HAaHUSA U (opMuUpoBaHHE
HCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSIM;

e (opMHpoOBaHHE HAYYHOTO MHUPOBO33PECHUS KaK pe3yibTaTa U3yueHHUsI OCHOB CTPOCHUS
MaTepuu U PyHTaMEHTaIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBanue yMeHUIl OOBSCHATH SIBJICHUS C MCIIOJIb30BAaHUEM (PU3NYECKUX 3HAHUM
Y HAyYHBIX JI0KA3aTeIIbCTB;

e (opmupoBaHHE MPEACTABICHUIN O POIM (PU3UKU IS Pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHne H3TUX Leled oOecneunBaeTcs peuleHHEeM CIEAYIOIUX 3a1ad B
nporiecce u3ydeHus Kypca GU3UKH Ha YPOBHE CpeTHEro O0IIero oopa3oBaHMs:

e MpUOOpPETEHHE CUCTEMBbI 3HAHUI 00 OOIMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSAX, BKIIOYAs MEXaHUKY, MOJICKYJSIpHYI0 (U3HKY, OJICKTPOIUHAMHUKY,
KBaHTOBYIO (PM3UKY U JIEMEHTHI aCTPOPU3UKH;

e (QopMupoBaHue yMEHUN TPHUMEHSITH TEOPETUUYECKUE 3HAHUA I OOBICHEHHUS
bu3nuecKuX SIBICHUM B TPUPOJAE W JUIS TPUHITHS TPAKTUYECKUX PEIICHUN B
MOBCEHEBHOM JKH3HM;

e OCBOCHHE CMOCOOOB pEHICHHS pPa3NUYHBIX 3a/ad C SIBHO 3aJaHHON (PHU3UYECKOU
MOJIETIbIO, 3ajJ]ad, I[OAPAa3yMEBAIOUIMX CaMOCTOSATEIbHOE CO3JaHHE (PU3NUECKON
MOJICIH, aJICKBATHON yCIIOBUSM 3a/1a4H;

e IIOHMMaHHWE (PU3MYECKHX OCHOB W TPHUHIIUIIOB JEHCTBHUS TECXHUUYECKHX YCTPOWCTB M
TEXHOJIOTHYECKUX TMPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

e OBJIAJICHUE METOJAaMH CAMOCTOATEIHHOTO TUIAHWPOBAHUS M MPOBEICHUS (PHU3UIESCKIX
DKCIIEPUMEHTOB, aHajiW3a W  HWHTEpOpeTanuu  HWHPOPMAIMH,  ONpEaeTCHUs
JOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTara;

e CO3JIaHUE YCJIOBUH I PA3BUTHUS YMEHUHU MPOECKTHO-UCCIEA0BATEIBCKON, TBOPUECKOU
NEeSTETBHOCTH.

Ha msyuenue ¢usuku (6a30BbIA YpOBEHB) HA YPOBHE CpEIHEro oO0Iero oOpa3oBaHUS
otBoauTcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HeAento), B 11 knacce — 68 yacos
(2 yaca B HezelO).

[Ipennaraempiii B mporpamme 1o (U3MKe MNepeyeHb Ja0OpaTOPHBIX M MPAKTUUYECKUX
paboT SABISETCS PEKOMEHIOBAHHBIM, YUUTENb JI€TIAeT BHIOOP MPOBENIEHHUS J1aA00PATOPHBIX
paboT 1 OMBITOB C YYETOM HHIMBUIYaTBHBIX OCOOCHHOCTEHN 00y4aroImuxcsl.



COJAEPXKXAHUME OBYUYEHUA
10 KITACC

Pazngen 1. @usuka ¥ MeTOAbI HAYYHOI'O IIO3HAHUSA

dusuka — Hayka o npupojie. Haydunble METOABI MO3HAHUS OKPYKAIOIIEr0 MHUpA.
Ponp skcniepuMeHTa WM TEOPUM B TPOIECCE IO3HAHUS MPUPOJBI. DKCIEPUMEHT B
busuke.

MonenupoBanue (QU3NYECKUX SABIEHUH U TpoleccoB. HayuHble Trumoressl.
dusnyecKkue 3aKOHbl W TEOpUU. ['paHuIbl NPUMEHUMOCTH (PU3HYECKUX 3aKOHOB.
[IpyHUIMIT COOTBETCTBUS.

Ponp u mecto pusuku B GopMUpPOBAHUM COBPEMEHHON HAyYHOW KapTUHBI MUpPA, B
MPAKTUYECKOMN JEATEIBbHOCTH JIFOJECH.

Jlemoncmpayuu

AHaJIOroBbIe U ITU(POBHIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHe. OTHOCUTEIBHOCTh MEXAHUYECKOTO  JBUKCHHS.
Cuctema otcu€ra. Tpaekropus.

[lepemerienne, CKOpoOCTh (CpedHsii CKOPOCTh, MTIHOBEHHAss CKOPOCTb) |
YCKOPEHUE MaTepuaqbHOM TOYKH, WX TMPOCKIMM HAa OCH CHUCTEMbl KOOPAUHAT.
Clio’)keHue NepeMENICHHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TPSIMOJIMHEWHOE JBIKeHue. ['paduku
3aBUCHUMOCTH KOOPJIHUHAT, CKOPOCTH, YCKOPEHHUS], MYTH U MEPEMENICHUS MATepUAITbHOM
TOYKU OT BPEMEHH.

CBobOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaiCHUSI.

KpuBonuHeintHoe aBmxeHue. [[BH>KeHHE MaTEpUAIbHOM TOUYKU IO OKPYKHOCTH C
MMOCTOSIHHOM TIO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEMHAasA CKOPOCTh. [leprnon
U yactoTta obOparieHus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHuyeckue ycTpoNCTBa U MPAKTHUYECKOE MPUMEHEHUE: CIUAOMETP, IBUKCHHE
CHaps/IOB, LICTTHbIC U PEMEHHBIC MepeIayuu.

Jlemoncmpayuu

Mopenb cHUCTEMBI OTCYETA, WIUTIOCTPALMS KHHEMATHYECKHX XapaKTEPUCTUK
JIBYKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B pa3pEKEHHOM MTPOCTPAHCTBE.

HaGnrogenne nBwKeHUS Tena, OpPOMIEHHOTO TIOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.



Hamnpagiienue ckopocTu Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEPaBHOMEPHOrO JABWIKEHUSA C LEIbI0 ONPEACICHUS] MIHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOWICHUS MEXAY IYTAMH, MPOUIACHHBIMUA TEJIOM 3a
MOCJIEIOBATEBHBIC PABHBIE MPOMEXKYTKHA BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHHUHU C
HAa4aJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKHIKOCTH.

N3yuyenue ABUKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuanun otHocutensHOCTH ['ammies. IlepBwiil 3akoH HeroTona. MHepimanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cwi. Bropoi 3akoH HeroToHa mist
MaTepuagbHOU TOUKU. Tpernii 3akoH HproTOHA 1151 MatepuanbHbIX TOYEK.

3akoH BcemupHOro tsaroteHus. Cuiia tsoxectu. [lepBas kocmuyueckast CKOpOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunbl Tpenus (Mokosi, CKoJbXeHus, kauenws). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJbXEHUs U cuia TpeHust nokos. Koaddumument tpenus. Cua
COITPOTHUBJIEHUS NPU ABUKECHUHU TEJIA B KUJIKOCTHU WJIU rase.

[TocTynarenpHOE U BpalllaTeIbHOE IBHKEHHE a0COIFOTHO TBEPIOrO Tea.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpaiieHud. [lnedo cunbl. YcinoBusa paBHOBECUS
TBEPJOIO Tea.

TexHnueckue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TTOAIIUITHUKY, JBUKEHUE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne uHEpUUU.

CpaBHeHHE MacC B3aMMOJICHUCTBYIOIIUX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT Je(OopMalini.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padonul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOW TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CWJI  YNPYTOCTH, BO3HUKAIOIIMX B NPYXUHE H
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HccnenoBanre ycinoBUil paBHOBECHS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAICHUSI.



Tema 3. 3akonbl coOXpaneHus 6 MexaHuKe

NmMnynbc MaTepuanbHOM TOUYKH (Teja), CUCTEMbl MaTEPUATbHBIX Touek. Mmysbe
CWIbl M HM3MEHEHHE HMITyJIbca Tela. 3aKOH COXpaHEHHWs HMMIyJbca. PeakTWBHOE
IBHKCHUE.

PabGora cribl. MOIIIHOCTE CHITBL.

Kunernueckass sHeprus MaTepUaJbHOM TOYkH. Teopema 00 W3MEHEHUU
KUHETUYECKOU YHEPTUHU.

[TotenmmanbHas sHeprus. [loTeHnmanbHass sHEprUs ynpyro aeGopMupoBaHHOU
npyxuHsbl. [loTeHnManbHas YHEPTUd Teaa BOJIU3U OBEPXHOCTH 3EMIITH.

[ToTenmuanbHble U HEMOTEHIUATbHBIE CHIbL. CBSI3b paOOThl HEMOTEHIIMAIBHBIX
CUJ C HU3MEHEHUEM MEXAHUYECKOM OHEPIMH CHUCTEMBI Tel. 3aKOH COXpPaHEHUS
MEXaHUYECKON IHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpOMCTBA M NPAKTHYECKOE IIPUMEHEHME: BOJOMET, KOIED,
MPYXUHHBIN TUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEHIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yyenue aOCOJIOTHO HEYNPYroro yjaapa C MOMOIIbIO ABYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOTHl CUJIBI C U3MEHEHUEM MEXaHUYECKON PHEPruu Tea
HAa NPUMEpPE PACTSIKEHUS PESUHOBOIO KIyTa.

Pazgen 3. MoaekyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KUHETUUYECKOM TEOPUM W HX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe gaBwkeHue. Juddysus. Xapaktep IBUKEHUS U
B3aMMOJICMCTBUS YaCTHI] BellecTBa. Moaenn CTpoeHus ra3oB, )KUJIKOCTEN U TBEPIBIX
Tel M OOBSCHEHHWE CBOWCTB BEIIECTBA HAa OCHOBE ATUX Mojeineil. Macca u pasmepbl
Mozekyi. KonnuectBo BemectBa. [locTtositHHas ABoraapo.

TemnoBoe pasBHOoBecue. Temmeparypa u e€ usMepenue. lllkama Ttemmeparyp
Llenbcus.

Mopens uaeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJICKYJISIPHO-KUHETHYECKOMN
TEOPHH HICATLHOTO Ta3a. AOCONIOTHAS TeMIlepaTypa Kak Mepa CpeIHe KHHETHIECKON
SHEPrUM TEIUIOBOrO JBMXKEHMS 4dacTull rasza. [llkana temneparyp KenbBuna. ['a3oBbie
3akoHbl. YpaBHeHue MeHnneneeBa—Knaneiipona. 3akon [amerona. M3ompoueccsl B
UJeaIbHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe npeacraBieHue
M30MPOIECCOB: U30TEPMa, U30X0pa, n300apa.



TexHuyeckue ycTpoHCTBa U MPAKTUIECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOLINE TUCKPETHOE CTPOCHUE BEUIECTBA, (PoTorpaduu MOJIEKYI
OpraHUYECKUX COCTHUHEHUMN.

OnbIThl 110 U HY3UN KUAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO JBHKEHUS.

Mopens onbita llTepHa.

OnBbIThI, TOKa3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICUCTBUS.

Mogens, WIUTIOCTpUpPYIOIIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIUE YPaBHEHUE COCTOSHHUS  HMACAIbHOTO  Tasa,
M30IPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

OnpeneneHne Maccbl BO3lyXa B KJIACCHOM KOMHATE Ha OCHOBE W3MEpPEHUN
00bEMa KOMHATBHI, IaBJICHUS U TEMIIEPATyphl BO3/IyXa B HEW.

HccnegoBanue 3aBUCHUMOCTH MEXAY HapaMeTpaMH COCTOSIHHMS pPa3pe:KEHHOIO
rasa.

Tema 2. OcHosvl mepmoouHamuKu

TepMoanHamuueckass cucrtemMa. BHyTpeHHssE JHeprus TEpMOIWHAMUYECKOU
cUCTeMbl U crocoObl €€ u3meHeHus. KommuecTBo TeruioTsl U pabora. BHyTpeHHss
SHEPrUsl OTHOATOMHOIO MJI€aJIBbHOTO raza. Buipl Temnonepenayu: TemIonpoOBOAHOCTD,
KOHBEKIHUA, U3JIy4eHHE. YJenbHas TEIUIOEMKOCTh BemiecTBa. KonMuecTBO TEmIOThI
IpH TEIUIoNepeaye.

[Tonsitue 006 ammabatHoM miporecce. llepBhIii  3aKOH  TEPMOJAMHAMUKHU.
[IpumeHnenue mEepBOro 3aKOHAa TEPMOJMHAMHUKH K u3ompoieccaMm. [‘padudeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatMocTh TPO1IECCOB B MPUPOJIE.

TeroBple MamuHbl. [TpuHIUTIBI AEWCTBUS TEIIOBBIX MamuH. [IpeoOpazoBanus
DHEPTUU B TEIUIOBBIX MammHaX. Kodd@uimeHt mnosie3HOro AEUCTBUS TEIMIOBOU
mamuHbl. [{ukn KapHo u ero xoad@duuMeHT mojie3HOro ACHCTBUSA. DKOJIOTHYECKUE
po0JIEMbI TEMII0IHEPTETUKHU.

TexHnuueckue yCTpOMCTBA M NPAKTUYECKOE  IPUMEHEHHUE:  JIBUTaTelb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHJIUIIHOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEN SHEPTUM Tea MPU COBEPIICHUH paOOThI: BBUIET MPOOKU
u3 OyTBUIKH O] IEUCTBUEM CHKATOrO BO3/yXa, HarpeBaHue r¢upa B JaTyHHOU TpyOKe
nyTéM  TpeHus  (BUOeoAeMOHcTpauusi). 3MeHeHue  BHYTPEHHEH  SHEpruu
(TemmepaTypsl) Tena mpu Teruonepenade.OnplT MO aauabaTHOMY pPacCIIUPEHHIO
BO3/1yXa (OMIBIT C BO3YIIHBIM OTHUBOM).



Monenu mapoBoil TypOWHBI, JIBHUTATENs] BHYTPEHHETO CrOpaHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpazoBanne u KoHaeHcanus. Mcmapeanme u kumeHue. AOcCOIIOTHAsI U
OTHOCUTEJbHASA BJIAXKHOCTH BO3ayxa. HacelmenHsli map. YjaenbHas  TemjioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbI KATIEHUSI OT JaBJICHHUS.

Teépnoe Tteno. Kpucramnuyeckue u amopdHble Tena. AHU30TPONUS CBONCTB
kpuctaiuioB. Kuakume kpuctamwibl. CoBpeMeHHble MaTtepuanbl. [lmaBienwe u
KpUcCTaJTM3aIus. Y IeapHas TerioTa miasienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckne yCTpoNCTBa U MPAKTHUYECKOE NIPUMEHEHHE: TUTPOMETP U IICUXPOMETP,

KaJIOPUMCTP, TCXHOJOTHHM IIOJIYUYCHUA COBPCMCHHBIX MATCpHaIOB, B TOM YHCIIC
HaHOMATCPpHaJI0B, © HAHOTCXHOJIOIUH.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX NapOB.

Kunenuve npu NoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaXKHOCTH.

HaOmnronenue HarpeBaHus U IJIABJICHUS! KPUCTAUTMYECKOTO BEIlIECTBRA.
JleMoHCTpanus KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. JiaekTpoauHAMMKA

Tema 1. dnekmpocmamuxa

DneKTpu3anus Tea. DNeKTpUYecKuil 3apsaa. JlBa BHUa 3JEKTPUUECKUX 3apsiIoB.
[IpoBOAHMKM, TUANEKTPUKU U MOJIYNPOBOJAHUKHU. 3aKOH COXPAHEHHUS AJIECKTPUUECKOTO
3apsaa.

BzaumopeiictBue 3apsigoB. 3akoH Kynona. TouyeyHBIA SIEKTPUYECKUN 3apsi.
OnekTpuueckoe  mone.  Hampsok€HHOCTh — 3nekTpudeckoro  mojsa.  [IpuHnmn
CYyHEPHO3ULINH JIEKTPUUECKUX TTOJIeH. JINHUM HAPSKEHHOCTH AIEKTPUUECKOTO TOJISL.

PabGora cun anektpocratudyeckoro mojis. [loreHuuan. PazHoCTh mMOTEHIIUAIOB.
[IpoBOMHUKM W JUAJIEKTPUKU B DIIEKTPOCTATHYECKOM Tone. JludnmekTpuueckas
MPOHULIAEMOCTb.

OnexktpoémkocTb. KonaeHcaTop. OJEKTPOEMKOCTh IUIOCKOIO KOHJEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

TexHuyecknue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHUE: AJIEKTPOCKOIL,

AJIEKTPOMETP,  JIEKTPOCTATUYECKAss  3allUTa, 3a3€MJICHUE  DJIEKTPONPUOOpPOB,
KOHJIEHCATOp, KOIIMPOBAJIbHBIN anmnapar, CTpPyHHBIN IIPUHTED.



Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA DIIEKTPOMETPA.

B3auMoericTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEL.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3alUTa.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh AJIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IUIOIIAJH IUIACTHH,
PACCTOSHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

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

ONEeKTpUYECKUA TOK. YCIOBHS  CYIIECTBOBAaHMS  3JIEKTPUYECKOTO  TOKA.
Hctounuku Toka. Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 1 y9acTKa LEeTH.

DJIEKTPUYECKOE  CONPOTUBJIICHHE. YIIEIBbHOE  CONPOTUBIEHHUE  BEUIECTBA.
ITocnenoBarenbHOE, TapalIEIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

PaGora  anmekTtpuueckoro  Toka. 3akoH  Jxoyns—Jlenma.  MomrHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOJBUKYILAsl CHJIA U BHYTPEHHEE CONPOTUBIIEHHE UCTOYHMKA TOKA. 3aKOH
OmMa 117151 IO THOM (3aMKHYTOM ) 3IeKTpruecko 1ienu. KopoTkoe 3aMbIkaHMeE.

DJIEKTPOHHAs! MPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCMMOCTb COMPOTHUBIICHUS
METAJIOB OT TemrepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKMY. CobGcTBeHHas 151 IpUMeECHAas IIPOBOAUMOCTh
noJynpoBoIHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTpUYEeCKUd  TOK B pacTBopax W pacijlaBaX  3JIEKTPOJHUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUUALINS. DIEKTPOIH3.

DIIEKTpUYECKHUN TOK B ra3zax. CaMOCTOSITENBHBIN U HECAMOCTOSATEIBHBIA Pa3psi.
Mounus. I1na3ma.

TexHnueckne yCTpOMCTBa U MPAKTUYECKOE PUMEHEHUE: AMITIEPMETP, BOJIBTMETD,
peocTart, UICTOYHHUKHU TOKA, JIEKTPOHATPEBATEIIbHBIC TPUOOPHI, ITEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETP CONPOTHUBJICHHUS, BaKyyMHBIM JHUOJ, TEPMHUCTOPHI W
(boTOpE3UCTOPHI, MOTYHIPOBOJHUKOBBIN AUO/I, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuibl TOKa M HAPSIKECHUS.
3aBUCUMOCTh COMPOTUBJICHUS UIMHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI, TJIOIIAIN
NONEPEYHOr0 CEYEHUS U MaTEpHAIIA.



CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipamoe wu3MepeHHe INEKTPOABWXKYIIEH CuHibl. KoOpoTkoe  3aMbIkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIIPOTHUBIICHHS] METAJIOB OT TEMIIEPATYpPHI.

IIpoBOAMMOCTE DIIEKTPOIIUTOB.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXa.

OOHOCTOPOHHSISI NPOBOAMMOCTbD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuyeHne cMEmaHHOIO COEIMHEHNS PE3UCTOPOB.

W3mepeHne 3IeKTPOABMKYIIEH CHJIIbI UCTOYHHKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaOnronenue anexTposusa.

MeknpeaMeTHbIE CBSA3H

N3yuenne kypca ¢u3zuku 0a3oBoro ypoBHA B 10 Kiacce OCYyILECTBISETCS C
Y4ETOM  COJAEPKATENbHBIX MEXIPEIMETHBIX CBSI3ed € KypcamMud MaTEeMaTHKH,
OMOJIOTHUH, XUMUH, Treorpaduy U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsamus, CBA3aHHBIE C HW3YYEHUEM METOJOB HAY4YHOIO
NO3HAaHMSI: SIBJICHHE, HAyUHBIN (akT, TuroTe3a, pu3nyeckas BeJIMUrHa, 3aKOH, TEOpHs,
HaOJI0/IeHUE, SKCIIEPUMEHT, MOJIEIMPOBaHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelmieHue CUCTEMbl YpaBHEHHM, NUHEHas (yHKUUA, napadona,
runepOona, ux TrpadUKd M CBOWMCTBA, TPUTOHOMETpUYECKHE (YHKIHMH: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI
U MX MPOEKLUU HA OCH KOOPJMHAT, CJI0KEHNE BEKTOPOB.

Buonocus: mexaHuyeckoe IBWKEHHE B KMBOW mpupone, audpdysusa, ocmoc,
TEMJI000MEH >KUBBIX OPraHMW3MOB (BUABI TEIUIONEpPEAaud, TEIJIOBOE PAaBHOBECHE),
ANIEKTPUYECKHUE SIBJICHUS B )KUBOM NIPUPOJIE.

Xumus: TACKPETHOE CTPOEHHE BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJb
BELIECTBA, MOJISIPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPHBIX TEJN, KHJIKOCTEH M Ta3oB,
AIEKTPUUECKUE CBOMCTBA METAJNIOB, AJIEKTPOJIUTHYECKAs JUCCOLIMALINS, TabBaHUKA.

T'eoepaghus: BnaxxHOCTh BO3AyXa, BETPHI, 0ApOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUe JBUKEHUN C UCIIOJIB30BAHUEM MEXaHU3MOB, YUET
TPEHUS] B TEXHUKE, MOIIIMITHUKN, WCIIOJBb30BAHUE 3aKOHA COXPAHEHUS HMITyJbCca B
TEXHUKE (pakera, BOAOMET U APYIHE), IBUraTeilb BHYTPEHHErO CrOpaHHWs, MapoBas
TypOuHa, OBITOBOW  XOJOAWJIBHUK, KOHAUIIMOHEpP, TEXHOJOTMH  MOJIYYCHUS
COBPEMEHHBIX MAaTEpHUaJOB, B TOM 4YHUCJIE HAHOMATEPHAJIOB, WU HAHOTEXHOJIOI'MH,
AIIEKTPOCTATUYECKAS 3allUTa, 3a3€MJICHHE JJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
NPUHTEP, OJJIEKTPOHArpeBaTeNIbHbIE MPHUOOPHI, AIIEKTPOOCBETUTENbHBIE MPUOOPHI,
raJlbBaHUKA.

11 KJTACC



Pasznen 4. JnekTpoanHamMuka

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKUUS

[ToctostHHBIE MarHuThl. B3auMoaencTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoOE
nosne. BekTtop MarHuTHOM WHAYKUMU. [IpUHIMIO Cynepno3WlMM MAarHUTHBIX MOJIEH.
Jluamum MarHuTHOM wuWHAykuuu. KapTuHa JMHWA MarHUTHOM MHAYKIMU — TOJIS
MMOCTOSIHHBIX MAarHUTOB.

MarauTtHoOE 1oJj€e MPOBOJHUKA C TOKOM. KapThHa NMHWI WHIAYKIIMK MAarHUTHOIO
MOJISL JUIMHHOTO MPSMOTO MTPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJIHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena. BzanmoneicTBrue MpoBOAHUKOB C TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOAyJb M HampaBlICHUE. [[BMKEHHE 3apsHyKEHHOM YacTUIbI B
OJIHOPOJTHOM MarHuTHOM mosie. PaboTa cuiiel Jlopenua.

SIBNeHHE BIEKTPOMArHUTHOW WMHAYKLIMH. [IOTOK BEKTOpa MarHMTHON HHIYKIUU.
DIIEKTPOJIBUKYIAsl CHJIA MHAYKIIUU. 3aKOH 3JIEKTPOMAarHuTHOM MHIYyKIU Papajes.

BuxpeBoe aiekTpuueckoe moJie. OJEKTPOABIKYIAS CHAJIA MHIAYKIUUA B
MIPOBOJTHUKE, IBUAKYIIEMCS TTOCTYIATEIBHO B OJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTE.  fIBIIECHME CaMOMHAYKLINH. DIIEKTPOJIBUKYILIAS cujia
CaMOUHIYKIIUU.

DHeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHnueckre yCTpoWCTBAa M MNPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIE MArHUTHI,
DJEKTPOMArHUTHI,  JJIEKTPOJBUIaTENb,  YCKOPUTEIM  JJIEMEHTApPHBIX  YACTHIL,
WHYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIMA MAarHUTHOTO MOJIA.

B3aumopencTBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[evictue cumnbl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJICKTPOABHMKYILEH CUJIbl HMHAYKIHH OT CKOPOCTH WM3MEHEHHUS
MAarHuTHOTO MOTOKA.

SIBeHrEe CaMOMHTYKIIMH.

Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanue neMCTBUSI NOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.



UccnenoBanue siBICHUS 3JIEKTPOMArHUTHON UHIYKIIUH.
Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpOMAZHUMHbIE KOJ1€0aAHUA

Konebarenbhas cucrtema. CBOOOIHBIE MeXaHUYECKUE KosieOaHus. ['apMmoHnueckue
kosnebanus. [lepuon, yacrora, amrmummtyna u (aza konedanuid. [IpyKUHHBII MasTHUK.
MareMaTnyeckuii MasTHUK. YpaBHEHUE TapMOHMYECKMX KoisieOaHui. lIpeBpaiieHue
HHEPrUU MPU FrAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii  koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE — KoJieOaHUs B
UJCIbHOM  KOJIEOATEIbHOM KOHTYpe. AHAJIOTUs MEXIy MEXaHUYeCKUMU U
AIIEKTPOMArHUTHEIMU KoJjebanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHUS YHEPTUU B
UJCAITBHOM KOJIEOATEIIbHOM KOHTYDE.

[IpencraBienrie o 3aryxaromux KoJyieOaHUsX. BBIHYXICHHBIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

[Tepemennsiil TOKk. CHHYCOUIAIbHBIA TEPEMEHHBIM TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYTHOE U JIEWCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAIIPSHKEHUS.

Tpancpopmarop. IIpousBoAacTBO, mepegaya © MOTPEOJIEHUE DIEKTPUUECKON
DHEPrur. OKOJIOTMYECKUE PHUCKHM TMpPU NIPOU3BOACTBE 3eKTposHepruu. Kymbrypa
VCITOJIB30BAHUS MJIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU.

TexHnueckue yCTpOMCTBA U NMPAKTUYECKOE NMPUMEHECHUE: JJIEKTPUUECKUN 3BOHOK,
TEHEepaTop MEPEMEHHOTO TOKA, IMHUH JIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB  KOJeOATENbHONW  CHUCTEMbI (NMPYKUHHBIM WK
MaTEeMaTUYECKU MAsITHUK).

HabGmronenue 3aryxaromux KojieOaHuH.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUM.

HaOmronenue pezoHanca.

CB0OOOIHBIE IEKTPOMArHUTHBIE KOJICOaAHUSI.

OcuwinorpaMmbl (3aBUCUMOCTH CWJIBI TOKA U HANPSHKEHUST OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pesonanc mnpu  DOCIENOBATENbHOM  COECOUHEHMM  PE3UCTOpPA,  KaTYyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPONEPEaaUH.

Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOAA MaJbIX KOJ€OaHUN rpy3a Ha HUTU OT JJIMHBI
HUTU U MacChl Ipy3a.

HccnenoBanre NEPEMEHHOTO TOKAa B LIENM M3 MOCIEAOBATEIBHO COEIHMHEHHBIX
KOHJIEHCATOpAa, KaTYILIKU U PE3UCTOpA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBLE 6OIHbL



MexaHnudeckue BOJIHBI, ycioBHs pacnpoctpaHeHus. Ilepuoa. CkopocTh
pacrpoCTpaHeHuss W JJuHAa BOJHBL. llomepeyHple W OpPOJOJIBHBIE  BOJIHBL.
HuTepdepentus u qudpakius MEXaHUIECKIX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

ONEKTPOMArHUTHBIE BOJHBI. YCJIOBUSA U3JIYYEHUS JIIEKTPOMArHUTHBIX BOJH.
B3anmHuas opuentaums BektopoB E, B, V B snexkrpomarautHOi BosiHE. CBoONMCTBa
AIIGKTPOMArHUTHBIX BOJIH: OTpPaXEHHE, MPEIOMIICHHE, TMOoNApu3auus, Iudpaxius,
uHTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana »NEKTPOMArHUTHBIX BOJIH. [IpUMEHEHHE JIIEKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHUA. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAOIIEN CPEBI.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHHE:  MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [WAarHOCTUKa B TEXHUKE M MEIUIIMHE, panap,
paguonpuEéMHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPaHEHUE MONIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOmromieecs Te10 Kak UCTOUHUK 3BYKa.

Habmoienue oTpakeHus: U NpeoMIICHHUs] MEXaHUUECKHUX BOJIH.

Hab6nronenue nnrepdepenunu u auppakuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGmronenue cBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOW U 4acCTOTOMN
KOJICOaHMIA.

HccenenoBanre CBOMCTB JJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE, IPEIOMIICHUE,
noJisipu3anus, IMppaxkuus, THTEpPEepeHIHs.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsmonuHeliHOe paclpoOCTpaHEHUE CBETA B OTHOPOIHOMN
cpene. Jlyu cBera. ToueuHbI HICTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHbI OTpakeHHsi cBera. [locTpoeHue u300pakeHUN B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHbI TpPEIOMJIEHHUS CBeTa. AOCONIOTHBIM MOKa3aTesb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkenue. llpenenbHbI  yroia  MOJHOIO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Ler.

Cobuparoniyie U paccerBaromye JUH3bl. ToHKas nuH3a. DOKYCHOE paCcCTOSHUE U
onTHYecKas cuiaa TOHKOM JuH3bL [locTpoeHne wu300pakeHUH B COOHMpAIOIIUX H
pacceuBaromux JnH3ax. PopMysa TOHKOM JUH3bIL. Y BEIIMYEHUE, 1aBAEMOE JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.



BonnoBass ontuka. HuTtepdepenmus cBera. KorepeHTHbIE HWCTOYHHMKHU. Y CIOBHS
HAOIOACHUST MaKCUMyMOB U MHUHHUMYMOB B HHTEP()EPESHIIMOHHON KapTHHE OT JBYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [QudpakuvonHas pemérka. YciioBue HaOMIOIEHUS TJABHbBIX
MaKCUMYMOB TIpH TMaJi€HUM MOHOXPOMATUYECKOr0 CBeTa Ha JIU(PaKIHMOHHYIO
pemérky. Ilonspusanus ceera.

TexHuueckne ycTpoicTBa W MpaKTUYECKOE MPUMEHEHWE: OYKH, JIyma, (hoToammapar,
IPOEKIIMOHHBIN aIapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTUKA, TU(PpaKIIMOHHAS
peleéTKa, NOJIAPOUL.
Jlemoncmpayuu

[IpsiMonuHEHOE PACPOCTPAHEHUE, OTPAKEHUE U TpeOMIICHUE cBeTa. ONTHYECKHE
PUOOPHI.

[TomHOE BHyTpeHHEE OTpaxkeHue. Moenb CBETOBOAA.

WccnenoBanue cBOMCTB N300paKeHUH B JTMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Habnronenue nntepdepeHunn crera.

HaOnronenune nudpakiyu ceera.

Habmronenue nucnepcuu cBera.

[TonyueHnue cnekTpa ¢ MOMOIIBIO TPU3MBL.

[Tomy4yenue cnekTpa ¢ mOMONIbI0 JUPPAKIUOHHON PEMIETKY.

Habnronenue nossipuzanuu CBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3MmepeHue nokazaress npeioMJIeHUs CTeKIIa.

NccnenoBanue cBOMCTB N300payKeHU B TMH3AX.

Habnronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI ClIEUAIBHON TEOPHH OTHOCUTEJILHOCTH

['panuLIBI MPUMEHUMOCTH KJIACCUYECKOM MEXaHUKU. [1oCTynaTel crieuanibHON TEOPUU
OTHOCHUTEJIbHOCTU: MHBAPUAHTHOCTh MOJYJSl CKOPOCTH CBE€Ta B BaKyyme, MPUHIIMI
OTHOCUTEIIbHOCTH DUHILTEIHA.

OTHOCUTENIBHOCTh OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHU U COKPAIIICHHUE JIJTUHBI.
DHEprusi U UMNYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBsi3b Macchbl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKON YaCTHUIIbI. DHEPTUs MOKOS.
Paznen 7. KantoBas pusuka

Tema 1. Dnemenmovt K6AHM OGO ONMUKU

®dotonbl. Popmyna Ilnanka cBsA3u 3HEpruM (POTOHA C €ro YacTOTOM. DHEprust u
UMITYJIbC (POTOHA.

OtkpeiTiie u wuccienoBanne (oroddpdekra. Ombitet A. I'. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue OitHmTeriHa 11 (oTodddexrta. «Kpacnas rpaHuma»
dbororddexra.



JlaBrienne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpPOHCTBA H TPAKTUYECKOE TMPUMEHEHHUE: (POTOIIEMEHT,
(dboToaTYNK, COIHEUHas OaTapesi, CBETOUOI.

Jlemoncmpayuu

®o1orh(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTA.

CeTonuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiThl Peszepdopra mo paccesHUIO o -4acTHII.
[Inanerapnas monens atoma. Iloctynatel bopa. M3nydenue u nornioiieHue (poToHOB
IIPY IIEPEXOJI€ aTOMa C OJHOIO YPOBHS 3HEpruu Ha Apyrou. Bunael cnexrpos. CriekTp
YPOBHEW 3HEPTUH aTOMa BOAOPO/IA.
BousiHOoBEIE cBOMiCcTBa yacTull. Bonnsl ne bpoinsa. KopnyckynsspHO-BOITHOBOM Tyaau3M.
CHOHTaHHOE U BBIHYXJICHHOE U3IIyYCHHUE.
TexHuyeckue ycTporucTBa U NPaKTUIECKOE MPUMEHEHHNE: CIIEKTPAJIbHBIN
aHaJn3 (COEKTPOCKOMN), Ja3ep, KBAHTOBBII KOMITBIOTE.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HaGnronenue nuHeyaThIX CIIEKTPOB U3ITyUCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnsie pabomol
HabGnrogenue TMHEHYaToro CuekTpa.
Tema 3. Amomnoe a0po
OKCINEpPUMEHTBI,  JOKa3bIBAIOIIME  CIOXKHOCTHh  CTpoeHus  anpa.  OTKpsITHE
panuoaktuBHOCTH. OmnbIThl Pesepdopna mo ompeneneHrio coctaBa paguoaKTHBHOTO
m3nydenus. CBolicTBa anbda-, 6eTa-, ramMmma-u3nyyeHusd. BivsHue paguoakTUBHOCTH
Ha )KUBbIE OPTaHU3MBI.
OtkpeiTHe npoToHa U HeWTpoHa. HykionHas mozens siapa I'eitzenO6epra—lBanenko.
3apsn aapa. MaccoBoe uncio sapa. M30Torsl.
Anbda-pacniaj. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['amMa-uzinydenue. 3akoH
PaaMOaKTUBHOIO paclajia.
DHeprus CBs3M HYKJIOHOB B siipe. SAnepHbie cuibl. Jledext maccsl spa.
Snepneie peakunu. /lenenue u cuHTes Aaep.
Anepubiii peakrop. TepmosinepHblii cuHTe3. IIpoOiieMbl W NMEPCHEKTHBBI SAEPHON
SHEPreTUKHU. DKOJIOTUUECKUE ACIIEKTHI IAEPHON SHEPTETUKH.



DneMeHTapHble YacTUlbl. OTKPBITHE O3UTPOHA. MeTO/1bl HAOIIOAEHHS U PETUCTPALIMH
AJIEMEHTAPHBIX YACTHL.

OyHaaMeHTalbHBIE B3auMOeiCTBH. EqMHCTBO (hr3nueckoit KapTUHBI MHpa.
TexHuyeckue ycTporucTBa U NPaKTUYECKOE MPUMEHEHHUE: T03UMETP,

kamepa BuiibcoHa, siiepHbIi peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

Cu€TUrK MOHUBHUPYIOIIHNX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pazgen 8. JjieMeHTHI aCTPOHOMMHU M ACTPOPUZNKHU

Otanbel pa3BUTUA acTpoHOMUHU. [IpuKilamiHOE W MHPOBO33PEHYECKOE 3HAYEHUE
aCTPOHOMMH.

Bun 3Bé3gHoro He6a. Co3Be3nus, sipkue 3BE3/bI, IUIAHETHI, UX BUAMMOE IBU)KCHHUE.
ConneuyHas cucrema.

Comnue. Conneynass akTuBHOCTh. Mctounuk sHeprum ConHna m 3BE3M. 3BE3IBI, UX
OCHOBHBIE XApPAKTEPUCTUKHU. JlHarpaMma «CIEKTpPalbHBIM KJIacC — CBETUMOCTBY.
3BE3 I IITAaBHOM MOCIIEI0BATEILHOCTH. 3aBUCUMOCTE «Macca — CBETUMOCTEY JIIS 3BE3I
[JIABHOM  MOCIEN0BAaTEIbHOCTA. BHyTpeHHee cTpoeHue 3BE31. (CoBpeMEHHbIE
IIPEICTABIICHHS O IPOUCXOXKIECHNHU U HBOOLMU CoNHIA U 3BE311. DTarlbl )KU3HU 3BE3N.
Muieunsiii [Iyte — Hama [Nanaktuka. Ilonoxxenue u nBuxkenne ConHua B ['amakTuke.
Tunbl ranakTuk. PagnoranakTuky U kBa3zapbl. YEpHBIE ABIPHI B siApPax TAIAKTHK.
Bcenennas. Pacmupenue Beenennoii. 3akon Xa06sa. Pasberanue ramaktuk. Teopws
Bonbmioro B3peiBa. PenmkroBoe wu3imydeHne.MacmTaOHas cTpykTypa BceneHHOM.
Meraranaktuka. Hepeménnbie mpo0i1emMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HaGnrogenuss HEBOOpPYKEHHBIM  IJ1a30M  C  HUCIHOJIb30BAHUEM  KOMIIBIOTEPHBIX
MIPWIOKEHUH JJIS ONIPEIETICHHUS TTOJI0KEHUSI HEOECHBIX 00bEKTOB HA KOHKPETHYIO JaTy:
OCHOBHBIE co3Be3auss CeBepHOro mnosylapusi U sApkue 3BE3Abl. HaOmonenus B
tesieckorn JlyHsl, mianet, Muegnoro Ilytu.

O0o0maromniee MOBTOPEHUE

Ponp pusuku M acTpOHOMHUM B IKOHOMHYECKOM, TEXHOJOTUUYECKOH, COIMATbHON U
TUYECKON cepax AesITeNIbHOCTH YeNOBEKa, pojib U MECTO (U3UKH U aCTPOHOMHH B
COBPEMEHHOM HAY4YHOW KapTWHE MHpa, Poiib (pu3nyeckoi Teopur B (HOPMUPOBAHHUH
MPEACTABICHUN O (PU3UUECKON KapTUHE MUpa, MECTO (PU3UYECKON KapTUHBI MHpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUM O IPUPOJIE.
MexnpeaMeTHbIe CBA3H

Nzyuenne kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyliecTBisercs ¢ yu€Tom
CoJIepKaTEIbHBIX MEKIPEIMETHBIX CBS3EH C KypcaMu MaTeMaTUKH, OMOJIOTHHU, XUMHUH,
reorpaduu U TEXHOJIOTHUHU.



Mescnpeomemuvie nowsimus, CBSI3AHHBIE C HM3YYEHUEM METOJOB HAay4YHOTO
MMO3HAHUS: SIBJICHUE, HAYYHBIA (aKT, TUIIOTE3a, (U3nUecKas BEIMYNHA, 3aKOH, TCOPHS,
HaOJI0/ICHNE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIETh, U3BMEPECHHUE.

Mamemamuka: penieHUe CUCTEMbl YPaBHECHHM, TPUTOHOMETpUYECKUE (PYHKITUU:
CHHYC, KOCHUHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE€ TPHUTOHOMETPHYECKOE TOKIAECCTBO,
BEKTOPhl M HUX MPOEKIIMU HA OCU KOOPAMHAT, CIIOXKEHHUE BEKTOPOB, MPOU3BOJHBIE
AIeMEHTApHBIX (QYHKIIHHA, MPU3HAKY MMOJ00US TPEYTOJILHUKOB, ONPEACIICHUE TUIOIIA N
IJIOCKUX (UTyp U 00BEMA Ted.

buonocus: >nextpudyeckue SABICHUS B KHBOM MpUpPOJE, KojeOaTeIbHbIC
JIBWKEHUSI B >KMBOM NPUPOJAE, ONTUYECKUE SIBJICHUS B JKMBOW MHPHUPOJE, JICUCTBUE
paaualuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIMYECKAsI CTPYKTYpa TBEPABIX TE,
MEXaHHU3MbI 00pa30BaHUs KPUCTAIUIMUECKOMN PEIIETKH, CIICKTPAIbHBIN aHAIH3.

l'eoepachus: marHuTHBIE MOJIIOCa 3e€MIIH, 3aJie’Kd MarHUTHBIX Py, GOTOChEMKaA
3€MHOW MOBEPXHOCTH, MPEICKAZAHUE 3E€MIIETPSCCHUMN.

Texunonocus: JWHWAWA  DIIEKTpPOIEpENad, TEHEpATOp MEPEMEHHOTO  TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAs TMe4b, pagap, pPaaUuoONPUEMHUK, TEJIEBU30DP,
anTteHHa, tenedon, CBU-meuyb, NPOEKIIMOHHBINA ammapaTr, BOJOKOHHAas OITHKA,
CoJIHEUHas OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOTO mTpenMera «@du3nMKay HAa YPOBHE CPEAHETO OOIIETO
obpazoBanus (0a30BbIi ypOBEHB) ITOJDKHO OOECIICUUTh JOCTHKCHHE CICTYIOITUX
JUYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pE3yJbTAaThl OCBOCHMS y4deOHOro mpenMera «DU3MKay TOJDKHBI
OTpaxaTb ~TOTOBHOCTb UM  CIIOCOOHOCTH  OOYYarOMIMXCS  PYKOBOJICTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX
OpUEHTALINH, MTO3UTHUBHBIX BHYTPEHHUX yOeXKICHUH, COOTBETCTBYIOIINX
TPaIUIIUOHHBIM IIEHHOCTSIM POCCUMCKOI0 OOIIECTBA, PaCIIMPEHUE )KU3HEHHOTO OIbITa
W ONbITa JAEATEIIBHOCTA B IIPOLECCE pEAIM3AlUU OCHOBHBIX  HAIPABJICHUMN
BOCIIUTATENIBLHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:KaaHCcKOro BOCIIATAHUS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIMU OOYYaIoIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

MPUHATAE  TPAAULIHOHHBIX OOIIEYeIOBEUECKNX  TYMAaHHUCTUYECKHX |
JEMOKPATHYECKHUX LIEHHOCTEM;



TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HMHTEpPECax TIPaKIaHCKOIO
oO11ecTBa, y4acTBOBaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3alliiy;

YMEHHUE B3aUMOJIEUCTBOBATh C COUMUAIBHBIMU UHCTUTYTaMH B COOTBETCTBHH C UX
(YHKIUSAMU U Ha3HAUCHUEM;

TOTOBHOCTb K T'YMaHMTAPHON U BOJIOHTEPCKOU IEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHHUS:

c(OPMUPOBAHHOCTH POCCUNCKOM TPAKIAHCKON UICHTUYHOCTH, MaTPHOTU3MA;

LIEHHOCTHOE OTHOLIEHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHHAM
POCCUICKHX YUEHBIX B 00s1acTU (PU3HUKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLICHMBATh CHUTYallMl0O W TPUHAMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTHPYSCh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4YHUCIE B
NEATEIbHOCTH YYEHOTO;

OCO3HAaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMYMBOro OyAyLIEro;

4) 3cTeTHYEeCKOr0 BOCTIUTAHMUS:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAs 3CTETUKY HAYyYHOrO TBOPYECTBA,
npucyliero pu3n4eckon Hayke;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K pa3au4HbIM chepam npodhecCHOHANbHON AESITEIbHOCTH, B TOM YHUCIE
CBSA3aHHBIM C (DU3UKON M TEXHUKOW, YMEHUE COBEpLIATh OCO3HAHHBIA BBIOOp Oyayuieit
npogeccuu 1 peann3oBbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHI0O M CaMOOOpa3oBaHUIO B 00JIACTH
(GU3KMKYN Ha MPOTSKEHUH BCEH KU3HU;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

c(OPMHPOBAHHOCTh  JKOJOTMYECKOM  KYJBTYpbl, OCO3HaHUE  IJI00AIBHOIO
XapakTepa 3KOJOTHYECKUX MPoOIeM;

IJIAHUPOBAHUE M OCYIIECTBIICHUE JIEMCTBUM B OKPYXKAIOLIEH Cpelle Ha OCHOBE
3HAHMA LEJIE YCTOMYMBOIO pa3BUTHSI YEJIOBEYECTBA;

pacuIMpeHne OMbITa JEATEbHOCTH SKOJOTMYECKON HaIlpaBIEHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUM 110 (PU3HKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (HU3HMUECKON HAYKH;

OCO3HAHME LIEHHOCTH HAYYHOM AEATENBHOCTH, TOTOBHOCTh B IPOLECCE U3yUYEHUS
GuU3MKK  OCYIIECTBISATh  NPOEKTHYIDO W HMCCIEAOBATENbCKYIO  JACSITENbHOCTD
VWHIUBUIYAIBHO U B TPYyIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC Y4eOHbIE 1eiiCTBUSA



ba3oBble 1ornueckue aAecTBU:

CaMOCTOSATEIEHO (DOPMYyIUPOBATh U AKTyaJIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

OMpeNeNATh LENH NeATeIbHOCTH, 3a/1aBaTh NapaMeTPhbl U KPUTEPUU UX IOCTHUKECHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M IMPOTHUBOPEUYHUS B paccMaTpUBAEMBIX (U3HMUECKUX
SIBJICHUSIX

paspabaThiBaTh IUIAH pEHICHUS TPOOJeMbl C YYETOM aHaIW3a HMMEIONUXCS
MaTepHUAIbHBIX U HEMATEPUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATE€IbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
1[EJISIM, OLICHUBATh PUCKU TIOCIIEICTBUMN ACATEIBHOCTH;

KOOPJIMHHUPOBATh W BBITMIOJHATH padOTy B YCIOBUAX PEaIbHOTO, BUPTYAJILHOTO H
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBUS,

pPa3BUBATh KPEATUBHOE MBIILICHUE TP PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3zoBble ucciaeaoBarebCcKue 1eiCcTBUA:

BIIQJICTh HAYYHOW TEPMHHOJOTHEH, KIIOYEBBIMH TOHATHIMH H METOJAMH
(bu3MYEeCcKO HAYKH;

BIIQJICTh HABBIKAMH Yy4eOHO-HCCIICIOBATEILCKON W TPOCKTHOW ACATEIHPHOCTH B
obOnacTu pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY TTOMCKY METOOB
pemieHuss 3amad  (GU3MUECKOTO COJEp’KaHUs, TPUMEHEHUIO Pa3IMYHbIX METOOB
TTO3HAHWSI,

BIQJCTh BHUAAMH  JICATCILHOCTH TIO TIOJYYCHUIO HOBOTO 3HaHUS, €ro
WHTEpIpETalNU, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3IUYHBIX YUYCOHBIX CUTYAIUsX, B
TOM YHCJIE TIPU CO3/IaHUH YIEOHBIX MPOEKTOB B 00J1acTH (DU3UKU;

BBISIBIISITh IPUYUHHO-CIICJICTBEHHBIE CBA3U W aKTYaJU3UpPOBAThH 3a/1a4y, BHIJIBUTATH
TUNoTe3y ¢ pernieHus, HaXOAUTh apTyMEHTHI JIJIs JOKa3aTeIhCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTCPUH PEIICHUS,

aHAIM3UPOBATh TIOJYYCHHBIC B XOJI€ PEIICHHS 3aJa4d Pe3yJbTaThl, KPUTHUUECKH
OIICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHUSIX;

CTaBUTh ¥  (opMyaupoBaTh COOCTBEHHbIE 3aJaud B  00pa3oBaTEIbHOU
JESATETBHOCTH, B TOM YHCIIC TIPH U3yUYCHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

YyMETh  TIEPEHOCUTHh 3HaHUS 10 (u3MKe B  MPAKTHUYECKYHD  001acTh
KU3ZHEICATCIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX YUEOHBIX MPEIMETOB;

BBIJIBUTaTh HOBBIE UJEH, NPEIaraTh OpUriHaIbHbIE MOAXOAbl U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, JOIMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unopmanmeii:

BIIQJICTh HAaBBIKAMHU TOJy4YeHUs WHGOpPMAIMU (PU3NYECKOTO COMACpKAHUS U3

UCTOYHUKOB pa3HBIX THIOB, CaMOCTOSITEIbBHO OCYUIECTBISATh TIOMCK, AaHaJIU3,



CUCTEMATH3AIMI0 ¥ WHTEPHpeTauio WHHOPMAIMK Pa3InYHBIX BUIOB U (GopMm
MIPEICTABIICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUH;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX 1 KOMMYHUKAIITMOHHBIX TEXHOJIOTHI B
pEIICHUM KOTHUTUBHBIX, KOMMYHHMKATUBHBIX U  OpraHU3allMOHHBIX 3a/ady C
coOmoienneM  TpeOOBaHW  SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, THUTHEHBI,
pecypcocOepexeHuns, TMPaBOBbIX M OTUYECKUX HOPM, HOPM HWH(GOPMAIMOHHON
0€30IMacHOCTH;

CO3/71aBaTh TEKCThI (PU3NYECKOTO COJAEPKaHMS B Pa3iUYHbIX (popMmaTax ¢ yd&Tom
Ha3HaueHUsT WHQPOpPMALUM U LEJEBON ayJIUTOPHH, BBIOMpas ONTHUMAIbHYIO (QopMy
MPEJICTABIICHUS U BU3YyaJIU3allUH.

KoMMyHUKATHBHBbIE YHHBEpPCAJIbHbIE Y4eOHbI€ 1eiCTBUS:

OCYIIECTBJIATH OOIIIEHNE HA YPOKax (PU3UKU U BO BHEYPOUHOM JCSATEIHHOCTH;

pacno3HaBaTh MPEANOCHIIKA KOH(PIUKTHBIX CUTYalMi U CMATYaTh KOH(MIUKTHI;

pa3BEPHYTO U JIOTUYHO WU3JIaraTb CBOKO TOYKY 3pEHHUSI C HCIOJIb30BaHUEM
S3BIKOBBIX CPE/ICTB;

MOHMMATh M HCIMOJB30BaTh MPEUMYIIECTBA KOMAHIHONM W WHAMBUIYAIHHOU
paboTHI;

BBIOMpATh TEMATHKy M METOJbI COBMECTHBIX JCHCTBUH C yd&€ToM OOIIUX
WHTEPECOB U BO3MOKHOCTEH KaXKJI0T0 UjieHA KOJIJIEKTUBA;

MPUHUMATH 1[€JTU COBMECTHOM JE€SATEILHOCTH, OPTaHU30BbIBATH U KOOPAUHUPOBATH
JEUCTBHUSL MO €€ IOCTHKEHUIO: COCTAaBJIITh IUIAH JCHUCTBUM, PACHpPENEssTbh POJIA C
y4€TOM MHEHUN YYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAueCTBO CBOETO BKJIAJA W KAXKJOTO YYaCTHHKAa KOMAaHJbI B OOIIUIN
pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejjiaraTh HOBBIE MPOEKThI, OLEHMBAaTh HWJEU C T[O3UIMUA HOBH3HHI,
OPUTHMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETHUECKOE MOBEACHUE B PA3JIMUHBIX CUTYaIUSX,
MPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATHUBHBIM.

PerynsiTuBHbBIC YHHBeEpCAJbHbIE Y4eOHbIEe 1CHCTBUS
Camoopranuzamnus:

CaMOCTOATENILHO OCYILECTBIIATh [MO3HABATENIbHYIO JEATEIBHOCTh B 00JaCTH
(bU3UKK U aCTPOHOMMUH, BBIABIISITH MPOOJIEMBI, CTABUTHh U (POPMYJIMPOBATH COOCTBEHHBIE
3a]1a4u;

CaMOCTOATEJIHO COCTABJIAThH IUIAH PEIICHUs PACUETHBIX M KAYECTBEHHBIX 3a]ady,
IUIaH  BBINOJHEHUS NPAKTUYECKOM pabOThl € YYETOM HUMEIOIIHUXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IPEANIOUTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;



Jenath  OCO3HAHHBIA  BBIOOpP, apryMeHTHpOBaTh ero, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO 3PYIULMHU B 00nacTu (PU3UKH,
IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallUsM, BHOCHUTb KOPPEKTHBBI B JESATEIHHOCTD,
OLICHHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/I€Th HAaBbIKAMM IO3HABATEJIBHON PEQIIEKCUM KAaK OCO3HAHMSI COBEPIIAEMBIX
JEHCTBUM U MBICIUTENBHBIX TPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMUIA;

UCTIONB30BaTh MPUEMBI pedIeKCUH IS OLUEHKH CHUTyalldd, BhIOOpa BEPHOTO
pEIICHNUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PEIICHUS [0 UX CHUKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHTbl JpPYruX TIpUd aHaJu3e pPe3yJbTaToB
JeSITEIbHOCTH;

NPUHUMATH ceOsI, MOHNUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

NPUHUMATh MOTHUBBI M apryMEHThl JPYTUX TpU aHalM3€e pe3yJbTaToB
NeSITeNIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OLIMOKH.

B mporiecce AOCTMKEHHUS JIHMYHOCTHBIX PE3yJbTATOB OCBOCHHS MPOTPaMMBbI IO
buzuke s ypoBHSA  cpeAHero  oOmero  oOpasoBaHUsT Y OOy4YarOMIMXCS
COBEpUICHCTBYETCS HMOLIMOHAJIbHBIH UHTEIUICKT, peanoiararoui
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKJIIOYAIOLIEr0 CIIOCOOHOCTh MOHHMMATh CBOE 3MOLMOHAIBHOE
COCTOSIHME, BUJIETh HAMPABIICHUS PA3BUTUSI COOCTBEHHOM SMOLMOHAIBHOU c(epbl, ObITh
YBEpPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMSI, BKJIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE IMPUHUMATh
OTBETCTBEHHOCTb 32 CBOE MOBEICHUE, CIIOCOOHOCTh aJaTUPOBATHCS K IMOLIMOHAIbHBIM
WU3MEHEHUSM U TPOSIBISITh THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOMICH CTpEeMJICHHE K OCTIDKEHUIO LETH |
yCIeXy, ONTUMH3M, HWHUIMATHBHOCTh, YMEHHE JEWCTBOBaTh MHCXOJs M3 CBOMX
BO3MOKHOCTEH;

IMMATHM, BKJIIOYAIONIEH CHOCOOHOCTh MOHMMATh SMOIIMOHAIBHOE COCTOSHUE
JIPYTHUX, YIUTHIBATh €0 MPHU OCYIIECTBICHUHU OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHIO H
COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTH BBICTPAMBATh OTHOUICHMS C
JIPYTUMH JIOABMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

MNPEIMETHBIE PE3YJIBTATBI



K koniy oOyuenus B 10 kjacce mpeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUH:

JEMOHCTPUPOBATh Ha TMpUMEpax poib W MecTo (u3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOW KapTUHBI MHUpa, B pPa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTH, B MPAKTUUECKON JEATEIHHOCTHU JIIOJIEH;

VYUTHIBATh TPAHUIBI TMPUMEHEHUS M3YYCHHBIX  (DU3UYECKUX  MOJIEIICH:
MarepuanbHas TOYKAa, WHEpUUalIbHAas cHCTeMa OTcu€ra, abCOIIOTHO TBEPIOE TEIO,
UJCAIbHBIA Ta3, MOJAEIHU CTPOCHHUS Ta30B, JKUJIKOCTEH M TBEPIABIX TeJ, TOUYCUHBIN
AIEKTPUUECKUH 3apsij] NPy PEIICHUH PU3NYECKUX 3a]1ay;

pacro3HaBath (pu3nMvecKkue SBICHUS (MPOIECChl) U OOBACHIATH HMX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUUECKON TEOpUU CTPOCHHS BElIECTBA U
ANEKTPOAMHAMUKN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJUHEHHOE BUKEHUE,
CBOOOJIHOE TaJICHUE TeJl, IBUKEHUE 10 OKPYKHOCTH, MHEPIIUS, B3aUMOJICUCTBHUE Tell,
muddy3usi, OpOyHOBCKOE ABUKEHUE, CTPOCHUE KUJIKOCTEH U TBEPABIX TEJ, U3MECHEHHE
o0b€éMa Ten MNpuU HarpeBaHUM (OXJIAKICHHM), TEIJIOBOE pPaBHOBECHE, HCIapeHUE,
KOHJICHCAIUs, IUJIaBJICHWE, KPUCTAJUIM3alMs, KWUICHUE, BIAXHOCTh BO3/yXa,
MOBBIIIIEHNE JIABJICHUS Ta3a MPU €r0 HarpeBaHUU B 3aKPBITOM COCYHAE, CBSA3b MEXKIY
rapaMeTpaMH COCTOSIHMSI Ta3a B M3OIMPOLECCaX, ANEKTPU3ALUs Tell, B3aUMOJICUCTBUE
3apsi0B;

OMUCHIBATH MEXAHWYECKOE JIBMIXKEHHUE, HCIONb3Yysl (PU3UYECKUE BEJIUYMHBI:
KOOpPJIMHATA, MyTh, NIEpEMEUIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUJla, UMITYJIbC
Tena, KUHETHYeCKash JHEprusi, NOTCHIMAIbHAs JHEPrus, MeXaHuuyeckas pabora,
MeXaHU4ecKas MOIIHOCTD; MPU ONMHUCAHUH MPABUIBLHO TPAKTOBATh (PU3UUECKUIA CMBICI
UCIIOJIb3YeMbIX BEJIMYUH, WX OOO3HAYEHUS W E€IWHUIIBI, HAXOJUTh (HOPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MYECKYIO BEJIMUUHY C IPYTUMU BETUUYUHAMU;

OMUCHIBATh U3YUYEHHBIE TETJIOBbIC CBOMCTBA TEJ U TEIJIOBBIC SBJICHUS, UCTIOIb3YS
(bu3nYecKue BEIMYMHBI: JaBJICHHE Ta3a, TEMIIEpaTypa, CPEIHsST KHHETHUECKash SHEePTUS
XAa0TUYECKOTO JBUKEHUS MOJIEKYJ, CpPEIHEKBaApaTH4Hasi CKOPOCTb MOJIEKYII,
KOJIMYECTBO TEIJIOThI, BHYTPEHHSISI dHEPrusi, padora rasza, kod3G(UIIMEHT MOJIE3HOTO
JEUCTBUS TEIJIOBOTO JBUTATENS; IPU ONMMCAHUU MPABUIIBHO TPAKTOBATH (PU3MUECKUIN
CMBICJT UCIIOJIb3YEMbIX BEJIMUMUH, UX O0O03HAUYECHHUS W €IUHUIIBI, HAXOIUTh (hOPMYJIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMH BEJIMUNHAM;

ONKUCHIBATh W3YUYEHHbBIC AJIEKTPUUYECKUE CBOICTBA BEIIECTBA M DJIECKTPUYECKUE
sSBJCHUS (MPOIECCHl), HUCIMONB3Yys (PU3MYECKUE BEIUYUHBI: AJICKTPUUECKUN 3apsi,
AIEKTPUUECKOE T0JI€, HAMPSXKEHHOCTh MOJIs, TOTEHIMAJ, PA3HOCTh MOTEHIIMAIIOB; MIPH
OMHCAHUM TMPABUIBLHO TPAKTOBATHh (DM3MYECKUN CMBICT HCIIOIB3YEMBIX BEIMYHUH, MX
0003HAaUEHUS U €IUHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO
BEJIMYMHY C APYTUMH BEJIUUHMHAMU;



aHaIM3UpOBaTh (PU3MUECKHUE TPOIECCHl U SBJICHMS, HCHONB3Ys (U3nuecKue
3aKOHBI U IPUHIHUIIBL: 3aKOH BceMupHoro tarotenus, I, Il u Il 3akonst HetoToHa, 3akoH
COXpPAaHEHUsI MEXAHUYECKOW JHEpPruM, 3aKOH COXPAHEHHS UMITYJIbCA, HPUHIUI
CyNEpPHO3ULIMM CWJI, TPHUHIUII PABHONPABUS HWHEPUUAIBHBIX CHCTEM OTCUETA,
MOJIEKYISIPHO-KUHETHYECKYI0 TEOPHUI0 CTPOCHHS BELIECTBA, T'a30BbIC 3aKOHbBI, CBS3b
CpenHel KUHETUYECKOW SHEPruu TEIUIOBOTO JABIDKCHHS MOJIEKYJT C aOCOIIOTHOU
TEMIIEpaTypoil, NMEPBbI 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO
3apsna, 3akoH KyioHa, npu 3TOM pa3iudarh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €O
MaTEMaTUYECKOE BhIPAKEHUE U yCIOBUS (TPaHULIbI, 0071aCTH ) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE NPUHIUIBI JACUCTBUS MalIMH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBUS HX O€30IaCHOr0 HCIOJb30BAHUS B IOBCEIHEBHOMN
KU3HU;

BBITNOJIHATH AKCIEPUMEHTHI IO UCCIEA0BAHNIO (PU3NYECKUX SBICHUNA U IPOLECCOB
C HCIIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX WM3MEpPEHUH, MpHU 3TOM (POpPMYyIUPOBATH
npoOJsieMy/3ajady M THUIOTE3y Y4E€OHOro SKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3
IPEI0KEHHOTO 000PYI0BaHHUSI, IPOBOJIUTH ONBIT U (DOPMYJIUPOBATH BHIBOIBI;

OCYUIECTBJISITh MIPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3UYECKUX BETUYNH, IPH 3TOM
BbIOMpaTh ONTUMAJbHBIA CHOCOO M3MEPEHUsT U HCIOJIb30BAaTh H3BECTHBIE METObI
OLICHKH MOTPEIIHOCTEN U3MEPEHHU;

UCCJIEI0BATh 3aBUCUMOCTH MEXAY (PU3NYECKUMH BETMYMHAMU C UCIOJIb30BAHUEM
OPSIMBIX U3MEPEHUH, MPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3YJIbTATHI
NOJTyYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIWYUH B BUAE TaONMIl U rpaduKoB, JIenaTh
BBIBOJIBI 11O pE3YyJIbTaTaM UCCIIEI0BAHNUS;

coOmoaaTh mnpaBuiia 0€30MacHOrO TpyAa HpU HPOBEACHUM HCCIEIOBaHUM B
paMKax y4yeOHOro DSKCHEpPUMEHTa, Y4yeOHO-HCCIIEOBATENbCKOH H  IPOEKTHOU
NESATEIbHOCTH C WCIOJb30BAHUEM HW3MEPUTENIBHBIX YCTPOWCTB M JaOOPAaTOPHOTO
00opyI0BaHUS;

pemiath pacy€THBIE 3a/1aydl C SBHO 3a/laHHOM (DU3MUECKON MOJEINbI0, UCIOIb3YS
bu3nueckue 3aKOHbl W TMPUHIUIIBI, HA OCHOBE aHaliM3a YCJIOBHUS 3a/adyd BbIOMPATH
bu3MUecKy0 MOJEINb, BBIIEIATh (PU3NYECKHE BEIUUYMHBI U (HOPMYIbI, HEOOXOIUMBIE
JUTsl €€ peleHus, TPOBOIUTh Pacu€Thl U OLICHUBATh PEAIbHOCTD MOTYYEHHOTO 3HAYEHUS
(U3UICCKON BEIIMYHMHBL

pemarb KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMYECKH HENPOTHBOPEUYUBYIO
LEMOYKY pacCyX JACHUl ¢ OMopod Ha M3YYCHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
busnueckue BICHUS;

UCIOJIb30BaTh NPU PEIICHUU YYEOHBIX 3a/lad COBPEMEHHbIE HH(POPMALMOHHbBIE
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALMM M MPEACTABICHUS
yueOHOW ¥  HAYYHO-TIOMYJSpPHOM HH(OpPMALMK, TOITYYEHHOM U3  Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKHN aHAIU3UPOBATH MOTYYaEMYI0 HH(OPMAIIHIO;



MPUBOJUTHh TPUMEPHI BKJIaJa POCCHMCKUX U 3apyOCKHBIX YUIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBICHEHUE MPOILIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (U3UKE B TOBCEAHEBHOM KU3ZHM IS
obOecrieueHrs O€30MACHOCTA TMpU OOpallleHud ¢ NpubopaMu UM TEXHUYECKUMU
YCTPOMCTBaMH, JJIsi COXPAHEHWsI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO
MTOBEACHUS B OKPYXKAIOLIEH CpEaE;

paboTath B TPyMIIE C BHIMOIHEHUEM PA3IUYHBIX COLMAIBHBIX POJIeH, MIIaHUPOBATh
paboTy Trpynmbl, pPaUOHAIBHO pACHpEAeNATh OO0S3aHHOCTH W IUIAHUPOBATh
JEATEIIbHOCTh B HECTAH/IAPTHBIX CUTYAIUsAX, aJI€KBATHO OIIEHMBATh BKJIAJ KaXJOTO U3
YYaCTHUKOB TPYIIIIBI B PEIICHUE PAaCCMAaTPUBAEMOM TPOOJIEMBI.

K xoniy oOyuenus B 11 kjacce mpeaMeTHbIE pe3yibTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA TpPUMEPAX poJib U MecTo (U3MKA B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHUHBI MHUpPA, B PA3BUTUM COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B MNPAKTUYECKOW JEATEIBbHOCTH JIOJIEH, LEJIOCTHOCTh W €IMHCTBO
(u3HYECKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI MPUMEHEHHUS M3YyUYCHHBIX (DU3NYECKUX MOJIENeil: TOYCUHbIN
ANEKTPUUYECKUH 3apsl, JIyd CBETa, TOUEUHbIM UCTOYHUK CBETA, SiAEpHAs MOJAENIb aTOMa,
HYKJIOHHAs MOJIeJIb aTOMHOTO si/ipa MpHU pelieHrur (PU3nuecKux 3ajaay;

pacrio3HaBaTh (PU3MUECKUE SBJICHUS (MIPOIECCh) U OOBSACHITH UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKH W KBAaHTOBOW (DU3WKH: DJIEKTPUYECKass MPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XWMHUYECKOE, MArHUTHOE JEHCTBUS TOKa, B3aUMOJCICTBUE
MarHyuTOB, JIEKTPOMArHuTHas UHIYKLNS, JEUCTBUE MAarHUTHOTO MOJI HA MPOBOJHUK C
TOKOM W JBWXKYIIMICS  3apsii, DJICKTPOMArHUTHBbIE KOJICOAHWSI U  BOJIHBI,
NPSIMOJIMHEMHOE pacrpoCTpaHEHUE CBETa, OTpaXKE€HUe, MpeoMiIeHue, nHTephepeHus,
mudpakiys W TOJSpU3alUs CBETa, NUCTIEPCUs CBeTa, (porolnekTpuueckuii dddext
(boToaddexT), cBeTOBOE MaBICHHE, BO3HHMKHOBEHHE JIMHEHYATOrO CIIEKTpa aToMma
BOJIOPO/JIa, ECTECTBEHHAS U UCKYCCTBEHHAs! PaMOAKTUBHOCTh;

OMUCHIBATh M3Y4YCHHBIE CBOMCTBA BeEIIECTBAa (DJIEKTPUUECKHE, MAarHUTHBIC,
ONTUYECKHE, DJICKTPUUYECKYIO MPOBOJUMOCTh PA3JIMUHBIX CPEd) U AJICKTPOMArHUTHbIC
SIBJICHUSI (TIPOTIECCHI), UCTIONB3Ys (U3UYECKUE BETUUMHBI: DJIEKTPUUSCKUNA 3apsij, CHuiia
TOKa, DJIEKTPUYECKOE HAMNPSHKEHUE, JJIEKTPUUECKOE COMPOTHUBJICHUE, PAa3HOCTH
MOTEHIIUAJIOB, JJEKTPOABIDKYINAs Cujia, paboTa TOKA, WHIYKIMS MarHUTHOTO TMOJIs,
cuna Ammnepa, cuia JlopeHna, UHAYKTUBHOCTh KAaTYLIKH, SHEPTUS 3JIEKTPHUUYECKOTO U
MarHUTHOTO TIOJIeH, IEPHOJT M YaCTOTa KojeOaHuii B KOjaeOaTeIbHOM KOHTYPE, 3apsia U
cuja TOKa B TIPOIECCE TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJjiebaHuil, (pokycHoe
pacCTOSIHME W OINTHUYECKash cuia JUH3bI, MNpPU OMNUCAHWU MPABUIBLHO TPAKTOBATH



(bU3UYECKUI CMBICT UCTIOIB3YEMbIX BEITUYMH, UX 0003HAYCHUS U €IUHUIILI, YKA3hIBAThH
(dbopMyIIBI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMUNHY C IPYTUMH BEIIMUYNHAMU;

OIMCHIBATh U3yUYCHHBIE KBAHTOBBIC SBIICHUS U MPOIIECCHI, UCTIOJIBb3YS (PU3HUECKHE
BEJIMYMHBI: CKOPOCTh JJIEKTPOMArHWTHBIX BOJH, [JMHA BOJIHBI M 4YacTOTa CBETAa,
SHEPrUs U UMITYJIbC (POTOHA, IEPUO/I MOIypacHaaa, SHEPTUS CBSI3U aTOMHBIX sJIep, pU
ONUCAaHUM TPABUIBHO TPAKTOBATHh (PM3UYECKHUM CMBICT HCIOJIB3YEMbIX BEIUYHUH, UX
0003HAUCHUS W CAWHMIIBI, YKA3bIBaTh (hOPMYJIbI, CBS3BIBAIONINE TAHHYIO (DH3NUECKYIO
BEJMYUHY C APYTUMH BEJIMUUMHAMHU, BBIYUCISTH 3HAUECHUE (PU3HUECKON BEIMYUHBI,

aHANIM3UpOBaTh (PU3MYECKHE TMPOIECChl U SBJICHUS, MCHOIb3Yys (U3NYECKUE
3aKOHBl M TPUHUUIBL 3aKOH OMa, 3aKOHBI MOCJIEAOBATEIBHOTO M MapajuiesIbHOTO
COCIMHEHUA TMPOBOJHUKOB, 3akoH JDkoynsa—JIeHua, 3aKOH BIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSAMOJUHEHHOTO pacrnpoCTpaHEHUs CBETa, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETA, ypaBHeHUE DitHIITeHA /U1 hoTodPdeKTa, 3aKoH
COXpAaHEHHUS JHEPIUM, 3aKOH COXPAaHEHUS UMIIyJIbCa, 3aKOH COXpaHEHUs
AIIEKTPUUYECKOTO 3apsJia, 3aKOH COXPAHEHUsI MacCOBOTO YHUCJa, MOCTyaThl bopa, 3akoH
PaIMOaKTUBHOIO pacliajia, Mpyu 3TOM pa3inudaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE BhIPAKEHUE U yCIOBUS (IPaHULIbI, 001aCTH) IPUMEHUMOCTH;

ONpENENIATh HANPABICHUE BEKTOPA MHAYKIIMM MArHUTHOTO MOJISI MPOBOJIHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U OMHUCKHIBATH M300paKEHUE, CO3/]aBAEMOE IJIOCKUM 3€pKaJIOM, TOHKOU
JINH30M;

BBITIOJIHATh ~ DKCIIEPUMEHTHI TI0 HWCCJIEAOBAHUIO (PU3UYECKUX SIBJICHUN U
MPOIIECCOB C MCIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX HW3MEPEHUH: MpPU ITOM
dbopmyupoBaTh NpodIeMy/3a1ady W THIOTE3y y4eOHOro 3KCIIEpMMEHTa, COOHMpaTh
YCTAHOBKY U3 TPEIJIOKEHHOr0 000pYyI0BaHUS, MPOBOJIUTH OMBIT U (DOPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBJISATh TPSMbIE U KOCBEHHBIC HM3MEpPEHUS (PU3NYECKHX BEJIUYWH, MPHU
ATOM BBIOMPATh ONTUMAJILHBIN CIIOCO0 M3MEPEHUS U UCTIOJIH30BATh U3BECTHBIE METOIbI
OLICHKH IOTPELIHOCTEN U3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH (DM3WYECKUX BEIMYMH C HUCIOJB30BAaHUEM MPSMBIX
W3MEPEHUN: TIPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (UKCHUPOBATh PE3YJbTaThI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MUECKUX BEIMYWH B BHUJIE TAOJIUIl U TpaUKOB, AeiaTh
BBIBO/IbI 10 PE3yJIbTaTaM UCCIEIOBAHUS;

cobOoaTh TpaBwiia 0€30MacHOrO TpyAa MPH MPOBEICHUM HCCICAOBAHHUMN B
paMKax y4yeOHOro SKCHEpUMEHTa, Yy4yeOHO-UCCIIEeIOBATENbCKOM M  MPOEKTHOM
NEATETLHOCTH C WCIOJB30BAaHUEM HW3MEPUTEITBHBIX YCTPOWCTB H JIaOOPaTOPHOTO
000opyIOBaHUS;

pemarh pacuéTHbIC 3a7a4M C SIBHO 3aJIaHHON (DU3UYECKON MOJEIBIO0, UCTIOIL3YS
dbu3nyueckue 3aKOHbl W MPUHIIMIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7aud BbIOMPATH



(bu3NYECKYI0 MOEIb, BBIACIATh (PU3MUECKUE BEIMYUHBI U (POPMYJIbI, HEOOXOAUMBIE
Ui €€ pelIeHUs, MPOBOAWTH pacdy€Tbl M OLEHUBATh PEATbHOCTh IMOIYYCHHOTO
3Ha4YeHUs PU3NUECKON BEIUUNHBI,

pelaTh KayeCTBEHHbIC 3aJaud: BBICTPAUBATh JIOTMUECKH HEMPOTHUBOPEUYHUBYIO
LENOYKY pacCyX JCHHH C ONOpOl Ha H3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIONIb30BaTh MPH pPEHICHUH Y4eOHBIX 3a/lad COBpEMEHHbIe HMH(OPMALMOHHBIC
TEXHOJOTMM [UIsl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALMU M IPEACTABICHUS
yu4eOHOW U HAay4yHO-TIONMYJIApHOW HWH(GOpMalUU, IOJIYYEHHOH M3 pa3IuydHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMylo HHPOPMALHUIO;

OOBSICHATH MPHUHIIUIIBI ACHCTBHS MAIIUH, IPUOOPOB M TEXHUYECKUX YCTPOMUCTB,
pasnnyaTh yCIOBHS MX O€30MaCHOTO MCIIOIb30BAHMS B IOBCEAHEBHOW KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUMCKUX U 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHI;

UCIIONIb30BaTh TEOPETHUECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW XU3HU IS
oOecrieueHns 0€30MaCHOCTH TMIPU  OOpalllEHWH C NOpudopaMu M TEXHUYECKUMHU
yCTpOMCTBaMM, AJII COXPAHEHHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOIMUYECKOTO
MOBEJICHUS B OKPYKAIOUIEH Cpee;

paboTaTh B Tpynme C BHINOJHEHHEM PAa3IMYHBIX COLMAJIBHBIX  POJICH,
IUTAHUPOBAaTh pabOTy TPYyMNNbl, PalUOHAIBHO PpaCHpeneNtsTh OOsI3aHHOCTH U
IUIAHUPOBATh JIEATEIbHOCTh B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQKJI0T0 U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBAEMON IPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3/iejioB U TeM

dueKkTpoHHbIe (LM POBbLIE)

Ne ni/m Konrpoabnusie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTsbI
Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
(¥
11 VISHICE T METOAR HAYHHOTO 2 https://m.edsoo.ru/AVIAWVNQO
HO3HAHUSA
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.edso0.ru/SNO2MCWXU
2.2 JlnHamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 1 1 https://m.edso0.ru/86NRCXHA7
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBEI MOTIEKY IAPHO-KHHCTHECKOIf 9 1 https://m.edsoo.ru/HRGV8NOPE
TEOPHUH
3.2 OCHOBBI TEpPMOIMHAMUKH 10 1 https://m.edsoo.ru/HK6KL6RS9
A .
3.3 ' PETATHbIE COCTOTHI BEECTR 5 hitps://m.eds00.ru/HSM355JCH
®dazoBbIE IEPEXOBI
Hroro no pazneny 24
Paznen 4. DJIEKTPOINHAMUKA
4.1 DneKTpocTaThKa 10 1 1 https://m.edso0.ru/LSRP72QLI
4.2 [TocTOSHHBIN MEKTPUUECKUH TOK. 12 1 1 https://m.edsoo.ru/GEWTDQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

ToKM B pa3IMyHbIX cpenax

Htoro no pazneny 22
PeszepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoTshI padoThI
Paznen 1. JIEKTPOANHAMUKA
M .0
1.1 ATIATHOE Tofe. JIeKipoMarauaa 11 1 3 https://m.eds00.ru/Z2Q390NG8
WUHIYKINS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
M
2.1 CATITICCRIE 1 TCKTPOMATHITHEIC 9 1 https://m.eds00.ru/3TLNQKPG6
KoJIeOaHuUs
59 MexaHnueckue U 3JIeKTPOMarHUTHBIE 5 1 httos://m.edsoo.ruMOT6385V1
BOJIHBI
2.3 OnTuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI cielaIbHOM Teopun

3.1 4 1 https://m.edsoo.ru/AQUCOVDK?2
OTHOCHUTCIBHOCTH
Hroro mo pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 JEeMEHTHI KBAHTOBOU OIITHUKU 6 https://m.edsoo.ru/SW0OVAWQRS
4.2 Ctpoenue aToma https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE SApO 5 https://m.edso00.ru/97MC9DZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

[NPOT'PAMME

5.1 ‘ DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 ‘ https://m.edsoo.ru/3EOD6KXI9
Wroro no pazueny 7
Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 ‘ O06o0maroiee MOBTOPEHUE 4 ‘ https://m.edsoo.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOE Bpems 3 ‘
OBIIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBo yacoB 3 @
JIEKTPOHHBIE U POBHIE
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue P P
Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTsbI

dusznka — Hayka o npupojae. Hayansie

1 yika 0 rpipone. HayH 1 https://m.eds00.ru/Y XGQSPM1P
METO/Ibl TTO3HAHUSI OKPYKAIOIIETO MUpPa
Ponb u mecTo pusuku B hopMHpOBaHUH

2 COBPEMEHHOM HAYYHOU KapTUHBI MHUpPA, B 1 https://m.edso0.ru/8HSXWFFVO
MPaKTUYECKON JeATEIHLHOCTH JIIOIeH
MexaHu4ueckoe JBUKEHUE.
OTHOCHUTEIBHOCTE MEXAHUIECKOTO

3 1 https://m.edsoo.ru/RSOAQV5ZX
nBwxeHusd. [lepemenienue, CKOpoCTb,
YCKOpEHHE

4 PaBHOMEpHOE IPAMOJIMHEWHOE JBUYKEHUE 1 https://m.edsoo.ru/L8IPY2JEZ
PaBHOYCKOpEHHOE o eltHoe

5 BHOYCKOPCHHOC HPAMOTHHEHH 1 https://m.edsoo.ru/MDIDKJOUB
JIBIKEHHUE
CBoOoniHOe majeHne. Y CKopeHue

6 1 https://m.edsoo.ru/MXPLZ1X8J
CBOOOIHOTO MaaECHU
Kpuso erHoe eHe. CHUE

7 PHBOJIHH mi ABIKCHHC. JIBIKCHH 1 https://m.edsoo.ru/TFLJ2C4DN
MaTepHalbHOU TOYKHU MO OKPY>KHOCTH
[TpuHIIUTT OTHOCUTENHLHOCTH [ amuiest.

8 NuepumnansHbie cuctemsl otcuera. [lepBrbiit 1 https://m.edso0.ru/J6QY7N3WN
3akoH HeroToHa
Macca tena. Cuna. [lpunuun

9 Cynepro3uiuu cui. Bropoii 3akox 1 https://m.edsoo.ru/BVTNWTAQH
HproTtoHa 1 MatepranbHON TOUKH



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH

10

Tperunii 3akoH Hpr0TOHA 1151 MaTEpHUAIIBHBIX
TOYEK

https://m.edsoo.ru/JYL414UAN

11

12

3aKkoH BceMupHoro tsaroreHus. Cuna
TskecTH. [lepBas kocMHuueckas CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec tena

https://m.edsoo.ru/D13D593MU

https://m.edsoo.ru/RILVEXEQD

13

Cuna tpenus. Koappunment tpenns. Cuna
COIIPOTHUBIICHUS MIPH IBHXKEHUH TENIa B
KHMJKOCTH WU Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

[TocTynarenbsHOe U BpalaTeabHOE
JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea.
MowmenTt cuinl. Ilnedo cunel. YcmoBus
paBHOBECHs TBEPAOTO TElIa

https://m.edsoo.ru/IDOAU40TS

15

16

17

18

Hmnynbc MaTepuanbHON TOYKH, CUCTEMBI
MaTepHaAIbHBIX TOYEK. MIMITyIbC CHIIBL.
3aKOH COXpaHEeHMs UMITyJIbca. PeakTuBHOE
JIBUKCHHE

Pabora u moutHoCTh cuibl. Kunernueckas
9Heprus MaTepuaabHOW ToukHu. Teopema 00
M3MEHEHNU KHHETUYECKOW IHEPTUH

[TorenuuanbHas sHeprus. [loreHnuanpHas
SHEprus ynpyro nehopMUpOBaHHOMN
npyxuHbl. [loTeHIInanbpHas YHeprus Tena
BOJIM3U MOBEPXHOCTH 3EMITN

IloTenumanbHbIe M HENOTCHIIMAIbHEIEC CUJIHL.

CBs3b pa6OTBI HCMIOTCHIMAJIbHBIX CUII C
W3MEHEHHEM MEeXaHHMISCKOM OHEPIrUun
CHCTEMBI TeN. 3aKOH COXpPAaHCHUA
MEXaHHUYECKOM OHCPIrun

https://m.edso0.ru/M5JQTKNWC

https://m.edsoo.ru/J1V59L.28B

https://m.edsoo.ru/RNEXJW4KF

https://m.edso0.ru/DA3QVTOXQ



https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ

19

JlaboparopHas pabota «lccrnenoBanne
CBSI3U pabOThI CHJIBI C H3MEHEHHEM
MEXaHUYECKOM YHEPTUH TeJia Ha IpUMepe
PACTSDKEHHSI PE3UHOBOTO JKI'YTa»

https://m.edsoo.ru/W1R4R88UG

20

KonTtponsHast pabora o Teme
«Kunemaruka. J[unamuka. 3aKoHbI
COXPAHEHHUs B MEXAHUKE

https://m.edsoo.ru/LNM6EK6YY

21

22

23

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Auddysus

XapakTep JBUKCHHS U B3aUMOJICHCTBUS
4yacTHIl BelecTBa. Mojenu CTpOeHHs ra3oB,
KUAKOCTEN U TBEPIBIX TEI

Macca monekyn. KonnyectBo BemiecTsa.
[TocrosinHas ABoraapo

https://m.edsoo.ru/OEY9VYU2B

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQD13

24

TermmoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [lkana remneparyp Llenscus

https://m.edsoo.ru/MWPNY6QA8Z

25

26

27

HNneanpuerii raz 8 MKT. OcHoBHOE
ypaBHenue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHUHETUYECKON DHEPTUU JBUKECHUS
MOJIEKYJ. YpaBHeHUE MeHeneeBa-
Kunaneiipona

3akoH /lanbToHa. ["a30BbIE 3aKOHBI

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3WB6613A

28

29

JlaGopaTtopHas padorta «HcciaenoBanue
3aBHCUMOCTH MEXIY ITapaMeTpaMu
COCTOSIHUS pa3peKEHHOTO Tra3a

I/ISOHpOI_ICCCBI B UACAJIBHOM Ira3€ u ux

https://m.eds00.ru/35DBLKT96

https://m.eds00.ru/0OZJ3KZNJ5



https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5

rpaduyeckoe mpeacTaBlIcHHE

BHyTpeHnHsis sHEprusi TepMOIUHAMUYECKOM
CUCTEMBI U CTIOCOOBI €€ N3MEHEHUSI.

30 KomuyectBo TemnoTs! u padora. https://m.eds00.ru/9JQITVXI18
BHyTpeHHsIs SHEprUs 0JTHOATOMHOTO
UJIeaIbHOTO ra3a

31 Bunb Teronepenaun https://m.edso0.ru/36JJ120W9
VY aenbHas TEIIOEMKOCTH BEIIECTBA.

32 KonnuecTBo TEMIOTHI MpH TEIIONEpeIaye. https://m.edso0.ru/5K3Y4H86L
AnrabaTHBIN mporecc
IlepBriil 3aK0H TEPMOAMHA €ero

33 PEBII 3AKOH TCPMOMHAMIIH I € https://m.edso0.ru/2HO6R3GA8
MIPUMEHEHHUE K U30MpoIieccam
Heo0 .

34 p?THMOCTL HpOLIELEOB B IPHPOAS https://m.edso0.ru/S85L WDFT8
BTopoii 3aK0OH TepMOIMHAMUKHN
[Tpunmun e KIT i

35 DU ACHCTBHA | A rennosoi https://m.edsoo.ru/DLCDEAAUC
MaITuHbI

36 uxir Kapro u ero KITJ] https://m.eds00.ru/4AXPSAQV7M
C) 0

37 HOTOTHHCCKHE NPOLICMEL https://m.edsoo.ru/P07ZMYMS8I
TEIUIODHEPTETUKHU
O6o06maromuii ypok «M

38 HHATOLILTH YPOIt «VIOTICyTHpHa https://m.edsoo.ru/9EKZ0DDWP
¢duznka. OCHOBBI TEPMOIMHAMHUKI
KonTponbhas pabota no teme

39 «Momnekynspras pusuka. OCHOBBI https://m.edso0.ru/RCARYE6ZX
TEPMOTMHAMUKI
II 0 .

40 ApOOOPasOBANHE 1 ROMACHCAtA https://m.edso00.ru/X48Q078EE
Ucnapenue u xuneHue
AG6

41 COJIIOTHAsl U OTHOCUTEIbHAS BIIAXXHOCTh https://m.edsoo.ru/98HVAEBMM

BO3ayxa. HacelenHslii nap



https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM

Teépnoe Teno. Kpucrammgeckue u
amopdHbIe Teaa. AHU30TPOITHS CBOMCTB

42 https://m.edsoo.ru/IXFWLMZNK
KpuCTaIIOB. JKuaKue KpucTasibl.
CoBpeMeHHbIE MaTepUalIbl
[InaBnenue u xpucraumsanus. Y gejbHa

43 P HIL S ACHBH https://m.eds00.ru/OX117G6MR
TeruioTa riasienus. Cyonumarus

44 VYpaBHeHue TerIoBoro 6agaHca https://m.edsoo.ru/0lUXGN2I11
OnekTpu3zanus Tel. JIEKTPUUECKUH 3apsi.

45 prall P e https://m.eds00.ru/QJ2S7WSBM
JIBa BUa IEKTPUUYECKUX 3apsI0B
[IpoBOoAHMKH, AUIIEKTPUKHU U

46 MOJIYITPOBOJTHUKH. 3aKOH COXPAHECHHS https://m.edsoo.ru/F3YVPQUYH
AJIEKTPUYECKOTO 3apsia
B3aumopeiictBue 3apsanoB. 3akoH KyioHa.

47 a . P . Y https://m.edsoo.ru/5U3BUOTHH
ToueuHsIi MEKTPUUECKUMA 3apsi
Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIA.

48 IIpuHIUII CYNIEPIIO3UIIUH DIIEKTPUUECKUX https://m.edso00.ru/9IIKAWD2V6
nosiel. JIuHuu HanpsKEHHOCTH
Pabora cun anexTpocTaTHuecKoro moJs.

49 P https://m.edsoo.ru/VOPDIASLF
ITorenmnman. Pa3HocTh TOTEHITNAJIOB
[TpoBOAHMKY U AUDIIEKTPUKH B

50 AIIEKTPOCTATUICCKOM ITOJIC. https://m.edso0.ru/12P2S3127
JusnexTpudeckas MpOHUIIAEMOCTh

51 OnexrpoéMkocTs. Konnencarop https://m.edsoo.ru/BLUPRD52W
DNEeKTPOEMKOCTh TIOCKOT0 KOHJIEHCATOpa.

52 P A P https://m.edsoo.ru/XPUKP82V8
OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa
JlaboparopHas pabota "M3mepenue

53 PaTOPHAT b pet https://m.edso0.ru/PBGMAF845
ANEKTPOEMKOCTH KOHJIEHCATOpa

54 [IpuHIMn 1eiCTBUS U IPUMEHEHHE https://m.edso0.ru/H3QIPNHYY



https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY

KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO anmnapara,
CTpYIHOTO MpUHTEpa. DJIEKTpOoCcTaTUuYecKas
3ammTa. 3a3eMIICHHE IEKTPOnpruOopoB

55

DNEKTPUUECKUN TOK, YCIIOBUS €TI0
cymectBoBanusl. [locrosunsii Tok. Cuiia
toka. Hanpsxenue. ConpoTuBieHue. 3aKoH
Oma s yyacTka 1enu

https://m.edsoo.ru/D6Y72A4B7

56

[TocnenoBarenpHOE, AapaLIeIbHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOTHUKOB.
JlaGopaTtopHast pabora «3yuenue
CMEIIAHHOTO COSAMHCHHUS PE3UCTOPOBY

0.5

https://m.edsoo.ru/SLKT3UPUR

57

58

59

60

PaboTa 1 MOLTHOCTH JIEKTPUIECKOTO TOKA.
3akon J[xoyns-Jlenma

3akon OMa 715 OJTHOM (3aMKHYTOI)
anexkTpuyeckoit nenu. Kopotkoe
3ambIkaHue. JlabopaTopHas pabora
«3mepenne D/1C nctouHmka TokKa U €ro
BHYTPEHHETO COIPOTUBIICHUS

PesepBHblit ypok. KonTponbHas pabota 1o
teme "DnekTpoauHamuka" / Beepoccuiickas
npoBepoyHas paboTa

O6o0maromuii ypok «JIeKTPOIUHAMUKAY /
Bcepoccuiickas npoBepouHast paboTa

0.5

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YN5BF7PBS

https://m.edsoo.ru/MEMGEIE5X

https://m.edsoo.ru/P86MDY07H

61

DJEeKTpOHHAS TIPOBOJMMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTD COITPOTHBIICHUS
METAJUIOB OT TeMIIEPaTypHI.
CBepXxmnpoBOIUMOCTb

https://m.edsoo.ru/WMNNBQL9H

62

DneKkTpuueckuil Tk B Bakyyme. CBolicTBa

https://m.edso0.ru/4CCYCJ785



https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785

AJIEKTPOHHBIX ITyYKOB

63

64

65

[ToynpoBoiHUKH, X COOCTBEHHAs U
npuMecHasi IpoBoAUMocThb. CBoiicTBa p—N-
nepexoa. [lomynpoBoAHIKOBBIE TPHOOPHI
DJIEKTPUUYECKUI TOK B paCTBOpaxX U
paciuiaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHYECKAS TUCCOLUAIHS.
DIIEeKTPOIN3

DJIEKTPUUYECKUI TOK B Ta3ax.
CaMOCTOSITENIbHBIA U HECAMOCTOS TEIbHbBIN
pazpsan. Monnus. [Inazma

https://m.edsoo0.ru/S55A1DQUR

https://m.edsoo.ru/QUOQUWV91

https://m.edso0.ru/2VX2KLFQA

66

DnexTpuueckue Npudopbl U yCTpoicTBa 1
UX IpakTudeckoe npumenenue. [Ipasuna
TE€XHUKU 0€30I1aCHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonTponbHas pabora no teme
«9nexkrpocraruka. [locTosHHBIN
ANEKTPUYECKUI TOK. TOKHM B pa3iIM4HbIX
cpenax»

https://m.edsoo.ru/PASKIGWP4

68

PeseprubIil ypok. O600maronuii ypox mo
temam 10 kmacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

https://m.edsoo.ru/HLOAT6SNU



https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoTsbI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesbHbIE pecypchl

ITocTOsIHHBIE MATHUTHI U UX
B3aumoeiicteue. MarautHoe nose. Bektop
MAarHuTHOM MHAYKIMH. JINHUM MarHUTHON
UHIYKIUH

https://m.edsoo.ru/ADMOY1JN6

MarHuTHO€ 110Jie IPOBOJHUKA C TOKOM.
OmnsiT Opcrena. Bzaumopeiicraue
IMPOBOAHHUKOB C TOKOM

Jlaboparopnas padota «3yuenue
MarHUTHOTO TIOJIS KATYIITKH C TOKOM)

JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK
¢ TokoM. Cuna Amnepa. JlaboparopHas
pabota «VccnenoBanue neHCTBUS
IOCTOSIHHOI'O MarHuTa Ha paMKy ¢ TOKOM)

https://m.edsoo0.ru/1L5CT47FX

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

JlelicTBME€ MarHUTHOTO TTOJIS Ha
JBIDKYIIYIOCS 3apshKeHHYI0 yactuiry. Cuna
Jlopenmna. Pabota cunbl JlopeHiia

https://m.edsoo.ru/7ABZQGQC9

OnekTpoMarauTHas UHAyKIus. [loTok
BEKTOpa MarHuTHOM uHAyKIuu. 3/1C
WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHON
naaykunn Papanes

https://m.edsoo.ru/VA26C9C3J

Jlaboparopnas pabota «lccrnenoanue
SIBJICHUS DJICKTPOMArHUTHON WHTYKITHI

I/IH,Z[YKTI/IBHOCTL. SIBnenue CaMOMHAYKIHNHU.

https://m.edso0.ru/XZS5MQCBU

https://m.edsoo.ru/EOTONSAEA



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA

O/1C camMmOMHIYKIIMU. DHEPIUsl MATHUTHOTO
HOJISI KATYIIKK C TOKOM. DJIEKTPOMAarHuTHOE
noJje

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEINb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs II€Yb

https://m.edsoo.ru/UWNLFA9L6

10

11

12

O6o6maromuii ypok «MarauTHoe 1odie.
SHGKTPOMaFHI/ITHaﬂ WHAYKIUA»

KonTponbnas pabota no Teme «MaruutHoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUS)

CB00OOIHBIE MEXaHHUECKHE KOIeOaHusl.
I"apmonnueckue konebanusi. Y paBHEeHHE
rapMoHHUYecKux Konebanwuii. [IpeBpamenue
SHEPIUU

https://m.edsoo.ru/COB05BGMC

https://m.edsoo.ru/8X637ELEU

https://m.edso0.ru/9Y6GYWEVP

13

Jlaboparopnast pabota «MccnenoBanue
3aBHCHMOCTH TIepHO0/ia MANIbIX KoJeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTH U MacChl
rpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

Konebarenbublit KoHTYp. CBOOOIHBIE
ANIEKTPOMarHuTHbIE KoeOaHus B
ujeaIbHOM KoJjeOaTeTbHOM KOHTYpeE.
AHasnorus MexxJ1y MEXaHU4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU

https://m.edsoo.ru/H6JCO5BAD

15

®opmymna TomcoHa. 3aKOH COXpaHEHHS
SHEPTUH B HJICATHHOM KOJICOATSIIEHOM
KOHTYpe

https://m.edsoo.ru/MHNWD2LHU



https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU

16

IIpencrasnenue o 3aTyxaromux
KoJieOaHUsX. BeIHYKIEeHHbIE MEXaHHYECKUE
koJjieOanus1. Pesonanc. Beinyx1eHHbBIS
AJICKTPOMArHUTHBIE KOJICOaHMS

https://m.edsoo.ru/FMBDWPPG4

17

Ilepemennsblil Tok. CUHYCOUJAJIbHBII
IIEPEMEHHBIN TOK. MOIIHOCTH IIEPEMEHHOTO
TOKa. AMIUIUTYJTHOE U JEHCTBYIOLIEE
3HAYEHUE CUJIBI TOKA U HAIIPSHKEHUS

https://m.edsoo.ru/VDEYXRVUI

18

19

20

Tpancdopmarop. [IponszBoacTso, nepegada
U IIOTPeOJICHHE IEKTPUUECKON SJHEPTUU

Y CTpONCTBO U NPAKTUYECKOE IPUMEHEHUE
3JIEKTPUUYECKOr0 3BOHKA, FeHepaTopa
NIEPEMEHHOI0 TOKA, IMHUH 3JIeKTponepeaay
DKOJIOTHYECKHE PUCKU IIPU IPOU3BOJCTBE

QJICKTPOOHCPIUU. KYJ'H)Typa HUCIIOJIb30BaHUA
QJICKTPOOHEPIUU B MMOBCEIHEBHOM KU3HU

https://m.edsoo.ru/1ZWZUL8QK

https://m.edso00.ru/93Z12W40Q0Q

https://m.edsoo.ru/3SDUNYKWNO

21

MexaHn4yecKkue BOJTHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Cxkopoctsb
pacnpocTpaHEHuUs U JJIMHA BOJIHBI.
[Tonepeunble U TPOJOJIbHBIE BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTbh 3ByKa. [ pOMKOCTH 3BYyKa.
BricoTa Tona. Tem0Op 3Byka

https://m.eds00.ru/Z827Q6V70

23

24

ONEeKTPOMarHUTHHIE BOJIHBI, X CBOMCTBA U
ckopocTsb. [IIkana 371eKTpOMarHUTHBHIX BOJIH

HpI/IHI_II/Il'IBI PaaroOCBA3U U TCICBUACHUS.
PazButue CpCACTB CBA3U. Pagnonokanus

https://m.edso0.ru/SWB57C06X

https://m.edso0.ru/2WQTSLGLV

25

Kontponbnas padota «Konebanus u
BOJTHBD

https://m.edsoo.ru/IHURONS8OB



https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

26

[IpssMonuHENHOE pacIIpOCTPAHEHUE CBETA B
OJIHOPOJHOM cpefie. ToueuHblid HCTOUHHK
cBera. JIyd cBera

https://m.edsoo.ru/HUF74NDOW

27

OtpaxeHue cBeTa. 3aKOHbI OTPAKECHUS
csera. [locTpoeHne n3o0paxeHui B
IUIOCKOM 3€pKaJie

https://m.edsoo.ru/IMBKQOM22Z

28

29

[Ipenomnenue ceta. [loaHoe BHyTpeHHEE
oTrpaxxeHue. IIpenenbHbI yroi oJHoro
BHYTPEHHEI0 OTPaKEHUS

JlaboparopHnast pabora «M3mepeHnue
MoKa3aTeJs MPEIOMIICHHS CTEKIIA

https://m.edsoo.ru/V49RISTRN

https://m.edsoo.ru/JO2E1IM1DQ

30

JIunzel. [locTpoenue n3o0paxxeHuil B IMH3E.

q)OpMy.Ha TOHKOM JIMH3EI. Y BeJIMUCHHUE
JIMH3BI

https://m.edsoo.ru/\W2MMS9KJC

31

32

33

Jlaboparopnast pabota «/ccnenoBanue
CBOMCTB M300paXeHUH B JIMH3AX

Hucnepcus ceeta. Cl0oXHBIH cocTaB 6e10ro
csera. L[Ber. JJaboparopHas pabota
«HabmroieHne qucrepcuu cBeTa»
Wntepdepennus cera. Audpakius cera.
JudpakuonHas pemeTka

https://m.edsoo.ru/Q1ZCMW980

https://m.edsoo.ru/K9OWVKE11

https://m.edsoo.ru/C8LCRSEJI

34

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonsapuzanus ceera

https://m.eds00.ru/Q2118XY0OJ

35

36

Onrtuyeckue mpuOOPHI U yCTPOHCTBA U
yCIIOBUS UX 0€30I1aCHOr0 MPUMEHEHHUS

Fp AHUIbI TPUMCHUMOCTHU KJIaCCHUYECKOM

MCXaHHUKH. HOCTy.]'IaTLI cHeluanabHON
TCOpHUU OTHOCUTCIIbHOCTU

https://m.eds00.ru/M5127JYGT

https://m.edsoo.ru/P8GB9FJ5N



https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N

OTHOCUTENBHOCTh OIHOBPCMCHHOCTH.

37 https://m.edsoo.ru/0VLMCN6B2
3ameJIeHre BpEMEHHU U COKpaIlleHUE AJTUHBI
DHEprust U UMITYJILC PEISITUBUCTCKON

38 gacTullbl. CBS3b Macchl ¢ YHEPTUEH U https://m.edso00.ru/190ZY4BUB
UMITYJIbCOM. DHEPrusl MOKOs
K 0 O .0

39 OHTP OHBHaiI paboTe (¢ ITHEA, 2ICHORH https://m.edsoo.ru/L8689JPLI
CHEIHAIbHON TEeOPUN OTHOCUTEIEHOCTH
O . O IT .

40 oroust. Gopuyna ILinattica. JHeprits https://m.edsoo.ru/ZL6P16LAQ
UMITYIbC GOTOHA
OTtkpsiTHE U HccaenoBanue Gorodddekra.

41 https://m.eds00.ru/PGL5XXSRO
Omnsitel A. I'. CroneroBa
3akonbl poTtorddekra. YpaBHEeHHE

42 Ouinmreitna g Gorosddexra. «Kpacuas https://m.edsoo.ru/YLCK770G8
rpanuna» Gotorddexra

. II. H. JI .

43 Aaprerine CBeTav Ombrret coenena https://m.edso0.ru/EGO6ZQ1SA
XuMHUecKoe AeHCTBUE CBETa
TexHu4eckue ycTpoucTBa U MPAKTUYECKOE

44 MpUMeHeHHe: (HOTOINEMEHT, POTOAATUHK, https://m.edsoo.ru/UFQDRSL5M
CoJIHeUHas ObaTapesi, CBETOIUO]]
P

45 CIICHIE f 4721 110 TEME (MEMERTE https://m.edsoo.ru/ZE73A67B1
KBaHTOBOH OTITHKH
Mopenb aroma Tomcona. OnbIThI

46 Pesepdopna no paccessHuIO 0-4acTHIL. https://m.edsoo.ru/FIC11POHN
[TnanerapHast MosieIb aTOMa

47 [TocTtynmater bopa https://m.eds00.ru/6X7GFHZ9X
W3ny4enue u norioieHue GOTOHOB MPH

48 Mepexojie aToMa C OJTHOTO YPOBHS SHEPTHA https://m.edsoo.ru/NN8BHZYBE

Ha apyroi. Buasl cnektpos



https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE

49

BonHoBEIE cBOIicTBa yacTull. BoIHEI e
bpoiina. KopnyckynsipHO-BOJIHOBO#
nyanu3M. CHIOHTaHHOE U BBIHYK/IEHHOE
W3IIy4eHUE

https://m.eds00.ru/J710TLFCO

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpeneneHnio cocraBa
PaAMOAKTUBHOIO U3TyUYCHUS

https://m.edso0.ru/TSJFUU3TP

o1

52

53

54

55

CaoiicTBa anb(a-, 6era-, raMMa-u3ITydeHuUsI.
Bmusune PAAOAKTUBHOCTH HA JKUBBIC
OpPTraHU3MBbI

OTKpbITHE IPOTOHA U HEWTpOHA. M30TOMBI.
Anbda-pacnaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnaj. ["amma-
U3JIy4yeHue

OHeprus cBA3M HYKJIOHOB B sifipe. SlnepHbie
peakuuu. SnepHslit peaktop. [Ipobiemsl,
[IEPCIEKTUBBI, IKOJIOTUYECKHUE ACTIEKTBI
SIIEPHOM YHEPTETUKH

OnemeHTapHbIe YacTULIBl. OTKpBITHE
o3UTpoHa. MeTo bl HaOM0IeH s U
pPErucTpanyy dJIEMEHTApHBIX YaCTHLL.
Kpyrusiit cron «®@yHaaMeHTanbHbIe
B3auMoecTBUA. EqMHCTBO du3nueckoit
KapTHHBI MUPa

Oranbl pazBuths actpoHomuu. [Ipuknaanoe
Y MHPOBO33PEHUYECKOE 3HAUCHUE
actpoHomuu. Bun 3B€3mHOTO HEbAa.
Co3sBesnus, spKue 3BE3/1bl, TUIAHETHI, UX
BuauMoe asmxkenne. ConHeuHas cucTeMa

https://m.edsoo.ru/UOIRQS0Z5

https://m.edsoo.ru/H2XIHOG3E

https://m.edsoo.ru/CFJYJSSIG

https://m.edsoo.ru/SUC62U40A

https://m.edso0.ru/5PXS219VY



https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY

56

Comnurte. ConHeunas akTHBHOCTE. MICTOYHUK
sHepruu CoJtHIa U 3BE3]T

https://m.edso0o.ru/1JZR54JA0

S7

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
3BE3BI ITIaBHOM IMOCIICAOBATCIIHLHOCTH.
BuytpenHnee crpoenue 3831 CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sposmronuy CoHIa U 3BE3]

https://m.edso0.ru/GGD3W74Z0

58

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxenue u npuxenne CosHua B
lNamaktuke. I'amaktuku. YE€pHbIE BIPHI B
sIpax rajJakTHK

https://m.edsoo.ru/L2U4S1HU2

59

60

Bcenennas. Paz6eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usinydeHue.
Meraranaktuka

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

https://m.edsoo.ru/9IWRLVWNN

https://m.edsoo.ru/LJHNL2MCF

61

KontponbHas padota «21eMEeHTHI
aCTPOHOMUU U acCTPOPU3UKU»

https://m.edso0.ru/TXTTCT488

62

63

64

Oo6o06uaromuit ypok. Ponb dpuzuku u
ACTPOHOMHUHU B DKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cepax AeaTeIbHOCTH YeI0BeKa

O6o06maromuit ypok. Ponb u mecro ¢puszuku
Y aCTPOHOMHUH B COBPEMEHHOI Hay4YHOU
KapTUHE MHUpa

O6o06maromuit ypok. Ponb puznueckoit
Teopuu B pOpMUPOBAHUH NPEACTABICHUN O
¢du3nuecKoil kKapTuHe MUpa

https://m.edsoo.ru/WNJ5CRXYD

https://m.edsoo.ru/2PFPB28UF

https://m.edsoo.ru/Y29SVPCVR

65

O6o06maromuii ypok. Mecto pusnueckoit

https://m.edsoo.ru/LKNUIKHZH



https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH

KapTHHBI MUPA B OOIIEM PsTy COBPEMEHHBIX
€CTECTBECHHO-HAYYHbIX IIPEACTABICHUHN O
pupoje

PesepBHbIil ypok. MarautHoe noie.
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC

Koxa
npoBeps
e€Moro
pe3yJbTa
Ta

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaTbl 0CBOCHUN OCHOBHOM
06pa30BaTeJ’[bH0ﬁ NnporpaMmal CpeaHETro 0611161"0 06pa30BaHI/IH

10.1

10.2

JIeMOHCTpHPOBATh HA TPUMEpPaX pPOJb U MECTO (GHU3UKH B (HOPMHUPOBAHUU
COBPEMEHHOM Hay4HOW KapTUHBI MHUpPA, B Pa3BUTHUM COBPEMEHHON TEXHUKU U

TeXHOHOFHﬁ, B HpaKTquCKOﬁ ACATCIIbHOCTH JHO,Z[GfI

Y4uThIBaTh TpaHUIIBI MPUMEHEHHMS HW3YYEHHBIX (U3UYECKUX  MOJEJei:
MaTepuagbHas TOYKa, MHEpIUaJIbHAs cCUcTeEMa 0TCu€Ta, a0COIIOTHO TBEPOE TEIO,
WJICAJIbHBIN ra3; MOJEIN CTPOCHUS ra30B, JKUIAKOCTEH W TBEPIBIX TEJ, TOYECUHBIN

ANEKTPUUYECKUH 3apsi/i — MPU PEeLICHUH (PU3NUECKHUX 33724

10.3

PacnioznaBaTe ¢usnueckue sBieHUs (Ipolecchl) U OOBSACHATH UX Ha OCHOBE
3aKOHOB MEXaHHMKH, MOJIEKYJISPHO-KMHETUYECKOW TEOPUH CTPOEHUS BELECTBA U
ANIEKTPOJAMHAMUKUA: PAaBHOMEPHOE U  PABHOYCKOPEHHOE MpPsIMOJIMHEHHOE
JBUKEHUE, CBOOOJHOE IMaJeHue Tel, JBUKEHUE IO OKPYKHOCTH, HHEpIIHS,
B3auMozeiicteue ten; aupdy3us, OpPOYHOBCKOE JBUYKEHUE, CTPOCHHE
KHUJAKOCTEH M TBEPABIX TN, HU3MEHeHHe oO0béMa Tea MpH HarpeBaHUU
(oxJ1aXk/IeHNN), TEIUIOBOE paBHOBECHE, MCIapeHHe, KOHJEHCAIus, IJIaBJICHUE,
KpUCTaJUIM3alUs, KUIEHHE, BIAXKHOCTh BO3J/lyXa, IMOBBIIICHUE [aBJIEHUS rasa
IpU €ro HarpeBaHWM B 3aKPBITOM COCYJE, CBSI3b MEXJy IapamMeTpamu

COCTOAHHA T'a3da B U30IIPOLECCax; SJICKTpU3alusd TCII, B3aUMOJICHCTBUE 3apAaa0B

10.4

OnuceiBaTh MEXaHHYECKOE ABUXXCHUC, HCIIOJb3YyA @Hanecxne BCJIIMYHHBI:
KOOpJuHara, IyTb, MNCPEMCUICHUC, CKOPOCTb, YCKOPCHHEC, MacCCa TCJa, CHJIA,
HUMITYJIbC TEJIa, KWHECTUUYCCKAA SHEPTHA, MOTCHUHUAIIbHAA SHCPrusa, MEXaHNU4YCCKasd
pa60Ta, MCXaHUYCCKasds MOIIHOCTb, IIPpU OIIMCAHWH IIPaBHUIIBHO TPAKTOBATH
(I)I/ISI/ILICCKI/II\/'I CMBICJI HCIOJIB3YCMbBIX BCJIIMYUH, HUX 0003HaUYeHUsS U CIUMHHUIBI,
HaxoauTb (bOpMy.]'IBI, CBA3BIBAOIIUC JAHHYIO (bI/ISI/I‘{CCKy'IO BCIIMYHHY C JPYIrUMU

BEINM4YnHaMn

10.5

OnuceiBaTh M3Y4YEHHBIE TEIUJIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBICHUS,
UCIONb3ysl (pu3nyeckue BEIUYHMHBI: JaBJICHHE Tra3a, TEeMIeparypa, CpeaHss
KHUHETHYecKas SHEpPrus Xa0THYECKOT0 JBUKEHUS MOJIEKYI,
CpeAHEeKBaJapaTUYHasl CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIUIOTHI, BHYTPEHHSS

sHeprus, pabora rasza, KOI)PUIMEHT TONE3HOTO MACWCTBHUA TEIUIOBOTO




JBUTATENS; TpPHU ONUCAaHUM NPABHIBHO TPAKTOBaTh (U3MUYECKUN CMBICIT
UCIOJIb3YEMBbIX BEIUYHMH, MX O0O3HAUYEHHUs M €IUHHIIBI, HAXOTUTh (HOPMYIIbI,

CBA3BIBAIOIIMUEC JAaHHYIO (1)I/I3I/ILI€CKYIO BCIIMYHUHY C APYTrMMHU BEINYHHAM

10.6

OnuceiBaTh W3Y4YEHHBIE 3JEKTPUUYECKHE CBOMCTBA BEILECTBA U JJIEKTPUYECKHE
sBJIeHUs (TIPOIIECChI), UCMOIB3YS (M3MUECKUE BEIMUMHBI: SICKTPUUECKUHN 3apsij,
3IEKTPUYECKOE T0JIE, HAPSHKEHHOCTD MOJIs, IOTEHIMAN, PA3HOCTh TOTEHIMAJIOB;
IpU ONHMCAHUHM TPABHWIBHO TPAKTOBAaTh (U3NYECKUN CMBICH HCIOIb3yEeMbIX
BEJIMYMH, UX OOO3HAYEHHUS M EIMHHULBI, YKa3bIBaTb (POPMYIIbI, CBS3BIBAIOIINE

JTaHHYIO (PU3MYECKYIO BEJIMYUHY C APYTUMHU BEJIMYUHAMU

10.7

10.8

10.9

10.10

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl M SBICHHS, WCIOJIB3YS (U3NUECKUE
3aKOHBI M IPUHITUIIBL: 3aKOH BceMupHOTOo Tsarotenus, |, |1 u 111 3akonsr HetoToHa,
3aKOH COXPAaHCHUS MEXaHWYECKOW DJHEPIHH, 3aKOH COXPAHCHHS HWMITYJIbCA,
MIPUHIIAIT CYIEPIIO3UIIAN CUJI, TIPUHIIUI PABHOIPABUS WHEPIHAIBHBIX CUCTEM
0TC4€Ta; MOJICKYJIIPHO-KHHETUYECKYI0 TEOPUIO CTPOCHUS BEUIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEIHEH KHHETHYCCKON YHEPTHU TEIUIOBOTO JIBMYKCHUST MOJICKYJI C
a0COIFOTHOW TeMITepaTypoid, TIEPBEIH 3aKOH TEPMOJIUHAMUKH; 3aKOH COXpPaHCHUS
ANEKTPUYECKOro 3apsifa, 3akoH KyinoHa; Mmpu 3TOM pa3iudarh CIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAXKEHHE M yCIOBHSI (TPaHHUIIbI,

00J1aCTH) NIPUMEHUMOCTH

OOBACHATH OCHOBHBIC MMPUHIUIIBI JIeHCTBUSA MalIvH, HpI/I60pOB N TCXHUYCCKHUX
YCTPOﬁCTB; pa3in4aThb yCJIOBUS UX 0€30I1aCHOT0 MCIIOJIb30BaHHMS B IMOBCETHEBHOM

KHU3HU

BEBITIONTHATE  OKCIIEPUMEHTHI 110  HCCJICNOBAHUIO (PU3UYECKUX SBIICHUH U
MPOIIECCOB C HCIOJB30BAHUEM IMPSAMBIX W KOCBEHHBIX HM3MEPEHUH; TPH 3TOM
dbopMynupoBath MpodreMy (3a7ady) M TUIOTE3y Y4eOHOTO JKCIEPHUMEHTa,
coOupaTh YCTAaHOBKY W3 TMPEIIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMBIT H

(hopMyTUpPOBaTh BHIBOJIBI

OCYH_ICCTBJBITL NpsAMBIC W KOCBCHHBLIC U3MCPCHUA (I)I/ISI/I‘-IGCKI/IX BCJIMYUH; IIpU
9TOM BI)I6I/IpaTI) OIITHMAJIBHEIN CIIOCO0 U3MEPCHHUA U HCIIOJIBb30BAaTh M3BCCTHLIC

METO/IbI OIIEHKU MOTPEIIHOCTEN N3MEPEHUIN

10.11

UccnenoBaTh  3aBUCHUMOCTH  MeXAy  (U3MUECKMMM  BEIUYHMHAMH  C
HCIOJIb30BAHUEM TNPAMBIX HW3MEPEHUI; NMPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(buKcUpoBaTh pe3yabTATHl MOJYYEHHOH 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B

BHJI€ TaOIHI] ¥ TpaKOB, JIeJaTh BEIBOJBI IO PE3yIbTaTaM HUCCIICIOBAHMS

10.12

Cobnronate mpaBmiia 0€30MacHOrO Tpyla NPU TMPOBEACHUM HCCIEIOBAHUN B
pamMKax y4eOHOTO OHKCIEpPUMEHTa, Yy4eOHO-HCCIeAOBATEIbCKOM M TMPOEKTHON
JeSITEIbHOCTH C UCIOJIb30BaHUEM H3MEPHUTENbHBIX YCTPOMCTB U 1a00paTOpHOTO

obopymoBaHus




10.13

10.14

Pemrate pacu€rHble 3a7aun ¢ SBHO 3aaHHON (DPM3NYECKON MOJEINBIO, UCTIONb3YS
¢bu3nveckre 3aKOHbI ¥ MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIIOBHUS 33a]]a4u BRIOUPATh
¢bu3nyeckyro MoJeNb, BbIENATh (U3MUYECKHE BEIUYMHBI M (OPMyIIBI,
HeoO0XoAuMBIe A €€ pelleHus, MPOBOAUTh PACUYEThl U OLEHUBATH PEANbHOCTD

MOJTyYEHHOTO 3HaYCHHS (PU3NIECKON BETUUUHBI
Pemarp kadecTBeHHbIE 3aJayu: BBICTpAaUBaTh JIOTMUECKU HEMPOTUBOPECUUBYIO
LIENIOYKY PAaCCYKIEHUI C ONOpOM Ha M3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH M

(busnueckue BICHUS

10.15

10.16

Vcnonp30BaTh Npu pelIeHUH Yy4eOHBIX 3a7ady COBPEMEHHBbIE MH(pOPMAalMOHHbIE
TEXHOJIOTUH IS IIOMCKA, CTPYKTYPUPOBAHUsS, NHTEPIIPETALIMM U NPEICTABICHUS
y4yeOHOM M Hay4yHO-TIOMYJISApHOW HHPOPMALUH, IOJYYECHHOH M3 pa3IMyHbIX

HMCTOYHUKOB; KpUTHYCCKH aHATM3UPOBATH MOJTy4aeMy0 HH(pOpMAIHiO

[IpuBoauTH mpUMEpHl BKJIa/Ja POCCHICKUX U 3apyOEKHBIX YUYEHBIX-(UZUKOB B
pa3BUTHE HAYKH, OOBSICHEHHE IPOLECCOB OKPYKAIOIIET0 MHUpA, B pa3BUTHE

TEXHUKH U TEXHOJIOTHH

10.17

10.18

Hcnonp3oBath TCOPCTUYICCKHUEC 3HAHUSA I10 (1)I/I3I/IKC B HOBCGZIHCBHOﬁ KU3HU HJIA
obOecrniedueHrs 0e30MacHOCTU MpH OOpalleHWd ¢ MPUOOpaMH M TEXHUYECKUMU
yCTPOMCTBAMHU, TSI COXPAHEHUS 3I0POBbS U COOIIOJICHUS HOPM DKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH cpefe

PaGotate B rpymme ¢ BBHIMOJHEHHWEM pPA3JHYHBIX COIHUATIBHBIX POJIEH,
MJIAaHUPOBATh PadOTy TPYNIbI, PAllMOHAIBHO PACIPENeNiaTh OOSI3aHHOCTH U
IJIaHUPOBATH ACATCIBbHOCTD B HCCTaHAApPTHBIX CUTyalusIX, aICKBATHO
OLIEHMBAaTh  BKJaJ  KaXJOTO0 W3 YYaCTHUKOB Tpynnbl B  pElICHUE

paccMaTpuBaeMoi poOIeMbl

11 KIIACC

Kon
nposepsi
€MOoro
pe3yJibTa
Ta

111

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

JIeMOHCTpUPOBAaTh HAa TpPUMEpPaX polb U MECTO (PHU3MKH B (HOPMHUPOBAHUU
COBPEMEHHON HAay4YHOW KapTUHBI MHPA, B PA3BUTUU COBPEMEHHON TEXHUKH M
TEXHOJIOTHI, B MPAKTUYECKON NESITEIBbHOCTH JIIOACH, LEIIOCTHOCTh U €IUHCTBO

¢bu3nvecKkoil KapTHHBI MUpa

11.2

VY4uTBIBaTh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (PU3MUYECKUX MOJEJCH: TOYCUHBII




JJIEKTPUYECKUN 3apsAl, SACpHas MOJENb aTOMa, HYKJIOHHAas MOJEIb aTOMHOIO

A7pa IpU PEHICHUU PU3NUECKUX 3a1a4

11.3

Pacnio3naBate ¢usndeckue sBIeHHS (IIPOIECChl) U OOBSACHATH MX HA OCHOBE
3aKOHOB  JJIGKTPOJMHAMUKA W KBAaHTOBOM  (PM3HKH:  DJIEKTpUYecKas
MIPOBOAMMOCTH, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE ACHCTBHS TOKa,
B3aMMOJICIICTBME ~ MAarHUTOB,  JJEKTPOMAarHUTHas  WHAYKIMS,  JIEHCTBUE
MarHUTHOTO TIOJII HA TPOBOJHUK C TOKOM W  JBUXKYIIMHCA  3apsf,
9JIEKTPOMArHUTHBIE KOJICOAHUS W BOJIHBI, NPSMOJMHEHHOE paclpoCTpaHEHHE
CBETa, OTpa)keHHe, IMpeJoMiieHue, nHTepeperus, udpakuns U MoIsIpU3aLus
CBETa, JIUCIIepcus cBeTa, GoTodaeKkTpudeckuid 3gdekt (hoTodaddekr), cBeToBOE
JaBlieHNE, BOZHUKHOBEHUE JIMHEHYATOrO CIIEKTPa aTOMa BOJIOPO/Ia, ECTECTBEHHAS

1 UCKYCCTBCHHAA palUOAKTUBHOCTDb

11.4

115

OnuceiBaTh HN3YUCHHBIC CBOMCTBaA BCIIIECCTBa (BJIGKTpI/ILIeCKI/Ie, MAarHuTHBIC,
ONTUYECKUE,  DIEKTPHUUECKYI0  MPOBOAMMOCTh  PA3IMYHBIX  Cpelo) H
ANEKTPOMArHUTHBIE SBJICHHS (TIPOIECCHI), MCHONB3YS (PU3NYECKUE BEIUYHHBIL:
ANEKTPUYECKUH 3aps]l, cUjla TOKa, JIEKTPUUECKOE HAIPsDKEHUE, DJIEKTPUUECKOe
COMPOTHUBIIEHNE, pa3HOCTh mnoTreHnuanoB, JJIC, pabora Toka, HWHIYKIHUA
MarHuTHOTO Toisisl, cuina Amrmepa, cwia JlopeHna, MHIYKTUBHOCTh KaTYILIKH,
SHEPTUS AIEKTPUUYECKOTO0 U MAarHUTHOTO MOJIEH, Mepuol U 4acToTa KojaebaHui B
KoJje0aTeNbHOM KOHTYpE, 3apsii U CHJIa TOKa B MPOIEcCe TI'apMOHMYECKUX
AJIEKTPOMArHUTHBIX KoOJeOaHui, (OKYyCHOE pacCTOSIHUE U ONTHYecKas Ccuja
JMUH3bI; TPU  ONUCAaHUHM TPABUIBLHO  TPAKTOBaTh  (U3MYECKUH  CMBICI
UCIONIb3YEMBIX BEJIUYUH, UX OOO3HAUYEHHUS W E€IWHMIIBI; YKa3bIBaTh (HOPMYIIHI,

CBA3LIBAOIINEC JAHHYIO (1)I/ISI/I‘~IGCKYIO BCJIIMYHHY C APYTMMH BCINYNHAMU

OnuceiBaTh M3YyYEHHBIE KBAHTOBBIE SIBJICHUS M IPOLIECCHI, HCIOIb3YS
(¢u3NYecKue BEIMYUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJH, JUIMHA BOJIHBI U
4acToTa CBETa, PHEPIUs U MMIYJIbC (DOTOHA, MEpUOJ MOIypachajga, dHeprus
CBSI3M AaTOMHBIX Sjep; MPH OINUCAHUHM TMPABUIBHO TPAKTOBATh (PU3UUYECKHIL
CMBIC]T MCHOJB3yEMbIX BEIWYMH, WX OOO3HAUYE€HMs W €IMHMIIbI; YKa3bIBaTh
(GbopMynbl, CBSI3bIBAIOLIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JIpYTUMU

BCIMYMHAMH, BBIYUCIIATE 3HAYCHUC (pH3PI‘-ICCKOI>i BCIIMYHUHBI

11.6

AHanu3upoBaTh (QU3NYECKHE MPOLECChl M SBIEHUS, HCIOJB3YS (PHU3NUYECKHe
3aKOHBI U NMPUHIMIBL 3aKOH OMa, 3aKOHBI ITOCJIEJOBATEIBLHOIO U MapalIeIbHOTO
COCIIMHEHMS IPOBOJHUKOB, 3aKOH J[>koyns — JIeHma, 3aKOH 3JIEKTPOMAarHUTHON
WHIYKIUH, 3aKOH MPSMOJIUHEHHOrO paclpOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHEeHHE DWHIITEWHA 11t (hoTodddekra,
3aKOH COXPAHEHMsI SHEPIUH, 3aKOH COXPAHEHUS MMIIYJIbCA, 3aKOH COXPaHEHMUS

QJICKTPUYCCKOTO 3apsAaaad, 3aKOH COXPAaHCHHA MAaCCOBOI'0O YK CJia, ITOCTYJIAThI Bopa,




3aKOH  paJMOaKTUBHOIO pacmaja; IMpud O3TOM  pa3indyarh  CJIOBECHYIO
(hOpMYITHPOBKY 3aKOHA, €T0 MAaTEMATHYECKOE BBIPAKEHUE U YCIOBUS (TPAHUIIBL,

00J1acTH ) MPUMEHUMOCTH

11.7

OHpel[e.H}ITB HaITpaBJICHUC BCKTOPAa MHAYKIIMW MArHMTHOI'O IIOJIA IMPOBOJHHKA C

TOKOM, cuJIbl Amriepa u cuiibl JIopeHiia

11.8

11.9

CTpOI/ITb U OINMUCBIBATH I/I306pa)KGHI/IC, CcOo3aaBacMoO€ IIJIOCKHUM 3€pKaJioM, TOHKOM

JIMH30U

BBIMONHATE  AKCHEPUMEHTHI 10  HCCICOBAaHUIO (U3NYECKUX SIBICHUH W
MPOIIECCOB C KCIIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX HM3MEPEHHIA; MPH 3TOM
dbopMynpoBatk TpodieMy (3aady) M THIOTE3y YYeOHOrOo JKCIEPHMEHTA,
coOMpaTh YCTAaHOBKY W3 TPEIIOKCHHOTO OOOPYIOBAaHHS, MPOBOIUTH OMBIT H

(GbopMyIHpOBaTh BHIBOJIBI

11.10

11.11

OCYIIIGCTBJUITI) NpsAMBbIC W KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘-IGCKI/IX BCJIIMYHMH,; IIpU
9TOM BBI6I/IpaTB OIITHMAJIbHEIN CIIOCO0 HU3MCPCHHA W HCIIOJIb30BaTb H3BCCTHBIC

METOBI OLICHKH ITOIPEIIHOCTEN U3MEPEHNI

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C HCHOJIb30BAHHUEM IPSIMBIX
W3MEPEHUH; MPH TOM KOHCTPYHPOBATh YCTAHOBKY, (DPMKCHUPOBATH PE3YJIbTATHI
MOJIYYEHHOM 3aBHCUMOCTH (DPM3MUYECKUX BEJIUYMH B BHJIE TaONIHIl U TIpadUKoOB,

ACJIaTh BbIBOJBI IO PE3YyJIbTaTaM UCCICAOBAHUA

11.12

11.13

11.14

CoOmronats mpaBuiia 6e30mMacHOro TpyAa MPU MPOBEASHUHM HCCIEAOBAHHUI B
paMKax y4yeOHOTO SKCIEpHUMEHTa, y4eOHO-HCCIIeOBATeIbCKOM M MPOEKTHOM
NEeSTeTbHOCTH  C  HWCIOJB30BAaHUEM  HM3MEPUTENBHBIX  YCTPOWUCTB  H

1abopaTopHOro 000PyI0BaAHUS

Pemate pacu€THbie 3a7a4M C SBHO 3aJaHHOW (DU3MYECKON MOJEIBI0, UCTIOIb3YS
(hU3UYeCKre 3aKOHBI M IPUHIIAITBL, HA OCHOBE aHaJIN3a YCJIOBHS 3a]]a4ll BEIOMPATH
(Gu3MYeCKyr0 MOMAENb, BBIACIATh (PU3NYECKHUE BEIMYMHBI U (HOPMYIIHI,
HeoOXoMuMBIC U € peuieHus, MPOBOJUTh PacUyEThl U OICHUBATh PEATbHOCTh

MOJIYYEHHOT0 3HAUeHUS (PU3HUECKON BEITMUUHBI
Pemarp kadecTBEHHBIE 3aJauu: BBICTPAaUBaTh JIOTMUECKH HENPOTHUBOPEUUBYIO
LIEMIOYKY PACCYKIEHUI C OMOpOoi Ha M3yYEHHBbIE 3aKOHbBI, 3aKOHOMEPHOCTH M

(bu3vecKue IBICHUS

11.15

Hcnonb3oBath MmpHu penieHUH y4eOHBIX 3a/lad COBpEMEHHbIE MH(OpMallMOHHbIE
TEXHOJIOTMM JJI TIOUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALMY U IIPEACTABICHUS
y4eOHOM W Hay4YHO-TIOMYJIAPHOW HMH(POpPMALUHU, IONYYCHHOH W3 pa3IMYHBIX

MCTOYHUKOB; KPUTHUECKH aHATM3UPOBATH MOTy4aeMyro HH()OPMALIIIO

11.16

OOBSICHATH NMPUHLUIBI IEHCTBUS MAIINH, MPUOOPOB U TEXHUYECKHX YCTPOWCTB;

pas3iinydaTts yCI0BUA UX 0e30MacHOro NCIOJIL30BAHHUA B HOBCG,Z[HCBHOﬁ KU3HU




11.17

[TpuBoaMTH TpUMEPHI BKJIAaJa POCCHMCKUX U 3apyOeKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHUE IPOLIECCOB OKPYXKAIOIIEr0 MHUpa, B pa3BUTHE

TEXHUKH U TEXHOJIOTHI

11.18

11.19

Hcnonb30BaTh TEOPETUYECKHE 3HAHUS MO (U3WKE B MOBCEIHEBHOU JKHU3HU IS
obecrieueHnss 0€30MaCHOCTH TIPH OOpalieHuu ¢ MpuOOpaMu U TEXHUUYCCKUMH
YCTPOWCTBAMH, JUUISI COXPAHEHHS 37I0POBbsI H COOJIIOJICHHUST HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOUIEN cpee

PaGorath B rpyIire ¢ BRINOTHEHUEM PA3IUYHBIX COIMATIBHBIX POJICH, MIIAaHUPOBAThH
paboTy TpYIIBL, PANMOHATIBHO PACHPENCNATh O0S3aHHOCTH U TUIAHUPOBATH
JEeATEILHOCTD B HECTAHIAPTHBIX CHTYAIUSX, aJICKBATHO OIICHUBATH BKJIAJ] KXKIOTO

N3 YYaCTHUKOB I'PYIIIIBI B pCIIICHUC paCCManHBaeMOﬁ HpO6J'IeMI>I

HPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KITACC
Kox
Kon nposepsie
IIpoBepsiemble 3JieMeHTHI COEePKAHUSA
pasaena MOIo
3JIEMEHTA
OU3UKA U METOJIbIl HAYYHOI'O TTO3HAHU A
®usuka — Hayka O npupoae. HaydHble MeTOAbI TO3HAHUS
11 OKpYXarolero Mupa. Poip skcnepuMeHTa M TEOpHM B Ipoliecce
MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B PU3UKE
1 MonenupoBanue (u3MUecKUx sBIEHUN U mpoueccoB. Hayunbie
runote3pl.  Pu3nueckue 3aKOHbl W Teopuu.  ['paHuibl
1.2 MPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [IpuHIMI COOTBETCTBHUS.
Pone um Mecto ¢u3uku B (GOPMHPOBAHUU COBPEMEHHOW Hay4HOM
KapTUHBI MUPA, B IPAKTHUECKOMN eATEIbHOCTH JII0IeH
2 MEXAHUKA
KNMHEMATHUKA
911 Mexannueckoe aABM)KEHHE. OTHOCHTEIBHOCTH MEXaHHMYECKOIO
o nBwxeHus. Cucrema orcuéra. Tpaekropus
2.1 [lepemenienne, CKOpOCTh (CpemHsii  CKOPOCTb, MIHOBEHHas
9192 CKOPOCTb) U YCKOPEHHE MaTEpUaIbHOW TOYKH, UX IPOEKLUU Ha
o ocu cuctembl koopauHaT. ClioKeHHe MEepPEMENICHH U CIO0KEHUE
CKOpOCTEn




PaBHOMepHOE M pPaBHOYCKOPEHHOE MNPSIMOJIMHENMHOE BHKEHUE.

2.1.3 ['paduky 3aBHCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U
nepeMelleHHs] MaTepUaJIbHOM TOUKU OT BPEMEHU
214 CBoOojHOE majieHne. Y CKOpeHue CBOOOTHOTO A ACHUS
Kpuonunerinoe JIIBIDKECHUE. PaBHoMepHOe NIBIDKEHUE
918 MaTepUalbHOW TOYKH II0 OKPY)KHOCTH. YIJIOBas CKOpOCTb,
o nuHelHas ckopocth. Ilepuon u dactora. LleHTpocTpemuTenbHOe
YCKOpEHUue
216 TexHu4yeckue yCTpOMCTBA: CHUAOMETP, JBHKEHUE CHApPSJIOB,
o LIEMHbIE U PEMEHHbIE NTepeJaun
[Tpaktnyeckue paboTel. M3MepeHue MrHOBEHHOM CKOPOCTH.
HccnenoBaHne COOTHOLIEHUS MEXAY IYTSMH, POWIECHHBIMU
" TEJIOM 3a IOCJIeZ0BaTe/IbHbIE paBHbIE NIPOMEXYTKH BPEMEHHU NPHU
o PaBHOYCKOPEHHOM JIBIJKEHHM C HadalbHOM CKOPOCTBIO, PaBHOM
Hymo. M3ydeHuwe [BW)KEHUS LIapuKa B BA3KOM KMJIKOCTH.
W3yueHue NBUKEHUS Tea, OpOLIEHHOTO TOPU30HTAIBHO
JMHAMUKA
991 IIpunuun otnocurensHocTy [anmwied. Ilepsbiii 3akoH HbroToHa.
o NuepumanbHble CUCTEMBI OTCUETA
2.2.2 Macca tena. Cuna. [IpuHuun cyneprno3uiuuu cuil
Bropoit 3akoH HperoToHa i MarepuanbHOM  TOYKH B
2.2.3 uHepuansHoi cucreme orcuéra (MCO). Tpernii 3akon HproToHa
JUTSL MaT€pHaJIbHBIX TOUYEK
Y 3akoH BcemupHoro TaroreHus. Cwuma Tspkectu.  IlepBas
25 o KocMHU4ecKasi CkopocTb. Bec Tena
' 2.2.5 Cwia ynpyroctu. 3akoH ['yka
Cwna tpenus. Cyxoe tpenue. Cwiia TpeHUSI CKOJBXKEHHUS W CUJa
2.2.6 Tpenus nokos. Koadduuuent tperus. Cuna conpoTUBICHUS NPH
JBUKEHHUH TeJa B )KUIKOCTU WJIH rase
297 [TocrynarenpHoe W  BpalllaTelbHOE JBI)KEHHE aOCOJIOTHO
o TBEPAOIO TENa
298 MOMEHT CuJIbl OTHOCHUTEIBHO OCH BpauieHus. [lnedo cuibl.
o VYcnoBus paBHoBecus TBEpaoro tena B MCO
2.2.9 Texanueckue YCTpOMCTBA: MO NIIMITHHUKH, IIBUKEHUE




HCKYCCTBCHHBIX CITYTHUKOB

[Ipaktnueckue paboTel. IM3ydeHue nBWKEHHST Opycka IO
HAKJIOHHOM IUIOCKOCTH IIOJ JEWCTBUEM HECKOJIBKUX  CHII.

HCCJ’ICI{OBaHI/Ie 3aBUCUMOCTH CHJI YIPYTIOCTH, BO3HHUKAIOIIHUX B

2210 neGopMHupyeMoll MPY)KUHE U PE3UHOBOM 00pasle, OT BETMYUHBI
ux aepopmanuu. McciaenoBaHue ycioBH paBHOBECHs TBEPAOIO
TeJa, UMEIOUIETO OCh BPALICHUS
3AKOHbI COXPAHEHN A B MEXAHUKE
931 Hmnynbe MaTepualbHOM TOYKH, CHCTEMbl MaTEpPHUAIbHBIX TOYEK.
- Hmnynbe cuiibl 1 U3MEHEHHE UMITyJIbCa Tela
2.3.2 3akoH coxpaHeHus ummnyibca B MCO. PeakTiuBHOE 1BUXKEHHE
2.3.3 Pabora cuibl
234 MouHoCTb cuIbl
235 Kunernueckass »3Heprus MaTepuaJbHOM TOYKM. Teopema o
- KUHETHYECKOW SHEPTUU
[TorennuanbHas osHeprus. [loTeHnumanbHas »SHEpPrus YHOpyro
23 2.3.6 nehopMUpOBaHHON MpyxkuHbl. lloTeHuumanbHas »Heprus Tena
BOJIN3M IOBEPXHOCTH 3eMITU
[ToreHnuanbHble W HEMOTEHUHMaTbHble CcUIbl. CBs3b pabOThHI
2.3.7 HETMIOTEHIUAIBHBIX CHJI C M3MEHEHHEM MEXaHWYEeCKOW JHEpruu
CHCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTruu
2.3.8 VYrpyrue u Heynpyrue CTOIKHOBEHHS
239 TexHudeckne yCTpONCTBA: IBHKEHHE pPakKeT, BOJOMET, Komep,
o NPYKUHHBIN TUCTOJIET
[TpakTuyeckue paboThl. M3ydeHue CBSI3M CKOPOCTEH Ten MpHU
2.3.10 Heynpyrom yaape. MccremoBanue cBs3u  paOOTBI  CHIIBI  C
M3MEHEHHEM MEXaHUUYECKOW PHEPTUH Teja
3 MOJIEKVYJISIPHASA ®U3UKA U TEPMO/IMHAMUKA
OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUH
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOH  TEOPHH.
31 3.11 bpoynoBckoe aBmwkenue. Juddys3us. Xapakrep ABWKEHHS U
' B3aMMO/ICHCTBHS YaCTHUI] BELIECTBA
312 Mogaenu cTpoeHHs Ta30B, KUAKOCTEM W TBEPABIX TEIl U

00BsICHEHUE CBOMCTB BEILIECTBA HA OCHOBE ITUX MOJEIEH




3.1.3

Macca monekyn. KonnyectBo BemectBa. [locrosanas ABoraapo

TemnoBoe paBHOBecue. Temmeparypa u e€ usMmepenue. I[llkana

3.1.4
teMrieparyp Llenbcus
315 Monens uneanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
o KMHETUYECKOW TEOpUH HJIeaTbHOIO ra3a
AOcomroTHass Temmeparypa Kak Mepa CpeaHed KHHETHYECKOH
3.1.6 SHEPTrUuM TEIUIOBOTO JBWXKeHUs yacTull ra3a. lllkama temmneparyp
KenbBuna
3.1.7 VYpaBuenue Kinaneiipona — Menneneena. 3akoH JlanbroHa
318 I'azoBbIe 3aKk0HBI. M30mponeccsl B HACaIbHOM ra3e ¢ IMOCTOSHHBIM
o KOJIMUECTBOM BEILIECTBA: U30TepMa, H30X0pa, n300apa
3.1.9 TexHUYeCKHE YCTPONCTBA: TEPMOMETP, OapoMeTp
[TpakTnueckue pabotel. M3Mepenne macchl BO3JlyXa B KJIaCCHOU
3.1.10 koMmHare. lccnenoBanue 3aBUCUMOCTH MEXIy IapameTpamu
COCTOSTHUS Pa3peKEHHOTO Ta3a
OCHOBbBI TEPMOJAMHAMUKHU
321 TepmonuHamuueckas cuUcTema. Bnytpennss SHEPrus
o TEPMOJMHAMHYECKON CUCTEMBI U CITIOCOOBI €€ N3MEHEHUS
399 KonnuectBo Termotel W pabota. BHyTpeHHsisT  sHeprus
o 0JIHOATOMHOTO MJI€aIbHOIO Ta3a
Bunelr  temnonepenauu: TEIUIONPOBOJAHOCTbD, KOHBEKIIUS,
3.2.3 usirydeHue. TemnoéMKocTh Tena. YIenbHas — TeIIO0EMKOCTh
BenlecTBa. Pacu€r konuuecTBa TEIIIOTHI IIPH TEIUIONEpeade
IlepBbIii 3akOH TepMOaMHAMHKH. lIpuMeHeHMEe mepBOro 3akoHa
3.2 3.24 TEPMOJIMHAMMKHM K H3omporeccam. ['paduueckass mHTEpnpeTanus
paboThI Ta3a
TermoBble MamuHbl. [IpUHUOKNBI EUCTBUS TEIUIOBBIX MAIIIMH.
325 [TpeoOpazoBaHus SHEPrUU B TEIUIOBBIX MammHax. Kosddumment
o nosiesHoro nevictBus (manee — KIIJ[) TerutoBoit mammusl. [k
Kapno u ero KIIJ{
Bropoii 3akoH TepMonumHamuku. HeoOparumocTe mHpoIieccoB B
3.2.6 npupose. TeruioBble JBUTATENH. ODKOJIOTHYECKHUE MPOOIEMBI
TEIIOPHEPTETUKI
3.2.7 TexHUYeCKHe YCTPOWCTBA: JBUTATENb BHYTPEHHETO CrOpaHus,




OBITOBOM XOJIOIUIBLHUK, KOHTUITHOHED

3.2.8

[TpakTrueckue pabotsl. I3MepeHne yaenbHON TeII0OEMKOCTH

AT'PEI'ATHBIE COCTOSHMA BEILECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpazoBanrie u KoHAeHcauus. lcnapeHWe U KHUIIGHHE.

3.3.1 VYaenbHas Temora napooOpa3oBaHHs. 3aBUCHMOCTh TEMIIEPATYPHI
KUIIEHUS OT JaBJICHUS
3392 AOcomoTHass W OTHOCHUTENbHAas  BIAXKHOCTh  BO3IyXa.
o Haceliennsiit nap
Teépnoe Tenmo. Kpucramimyeckue u  amMopdHble  Tela.
3.3.3 AHun3oTpornusi  CBOMCTB  KpucTayioB. JKuakue  KpHCTasuIbL.
33 CoBpeMeHHbIE MaTepUallbl
334 [TnaBnenue M KpucTalau3alMs. YJelbHas TEIUIOTa IUIABJICHUS.
o Cyb6numanus
3.35 YpaBHeHHUE TEIUIOBOTO OaaHca
TexHHuecKkne  yCTpPOWCTBA:  TUTPOMETP H  ICHXPOMETD,
3.3.6 KaJOpUMETp, TEXHOJIOTUHU TOJIyUYeHHs] COBPEMEHHBIX MaTepHaoB,
B TOM YHCJI€ HAHOMaTEPHUAJIOB, U HAHOTEXHOJIOTUU
3.3.7 [TpakTueckue padboTsl. I3MepeHne BIaXHOCTH BO3AyXa
4 SJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA
411 OnekTpu3anys Tes. DIeKTpudeckuil 3aps. J[Ba Buaa sIeKTpUYecKUX
o 3aps70B
4.1.2 IIpoBOTHUKY, TUBIIEKTPUKH U MOJTYTIPOBOAHUKH
4.1.3 3aKOH COXpaHEHHS JIEKTPUUYECKOTro 3apsiia
414 B3aunmoneiictBue 3apsaaoB. 3akoH Kynona
41 Onektpuueckoe mnosie. Hanpspk€HHOCTH  AIIEKTPUYECKOrO  MOJIS.
4.1.5 [TpuHnmn CYTIEpPIIO3HIIVH. JInann HaIpsHKEHHOCTH
AIIEKTPUYECKOTO IOJIS
A186 Paborta cun snexkrpocratnueckoro mons. Ilorenuwman. Pa3HocTh
o HOTEHIMAJIOB
417 [TpoBOIHUKY U JUAIEKTPUKU B IIOCTOSHHOM 3JIEKTPHUECKOM I10JIE.
o JusnexTpudeckas IpOHULAEMOCTb
4.1.8 OnektpoéMkoctb. KoHaeHcaTop. DIEKTpPOEMKOCTh  IJIOCKOTO




4.2

KOHJIeHCAaTopa. DHEPTHUs 3apsHKEHHOTO KOHICHCAaTopa

Texnuueckue yCTpoiicTBa: AIIEKTPOCKOTI, ANEKTPOMETP,
4.1.9 AJIEKTPOCTATUYECKAsT 3alllUTa, 3a3€MJICHHE DIIEKTPOIPHUOOPOB,

KOHJEHCATOp, KCEPOKC, CTPYHHBINA MIPUHTEP

[TpakTuueckue paboThL. N3mepenue INEKTPOEMKOCTH
4.1.10

KOHJIEHCaTopa

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJAX
I VYCloBUS CyIIECTBOBAHUSL TOCTOSHHOTO JJIEKTPUYECKOTO TOKA.
o Ucrounnku Toka. Cuina Toka. [locTosSHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma 115 yyactka 1enu
493 DJIEKTPUYECKOE COMPOTHBIICHUE. YEIbHOE COMPOTHBIICHUE
o BELIECTBA
424 [TocnenoBarenbHOe, MapajuleIbHOE, CMELIAHHOE COEAUHEHUE
o MIPOBOJAHHUKOB
4.2.5 Pabota snekrpuueckoro Toka. 3akoH Jxoyns — Jlenna
4.2.6 MoOIIHOCTB NEKTPUYECKOTO TOKA
anekTponBkymias cuna (manee — OJIC) u  BHyTpeHHee
4.2.7 COIPOTHBJIEHUE MHCTOYHMKA ToKa. 3akoH Owma Juid THOJHOMN
(3aMKHYTOM) 2nekTpuueckoi renu. Koporkoe 3aMbIkaHne
428 ONEeKTpOHHAas MPOBOAUMOCTh TBEPIABIX METAJJIOB. 3aBUCHUMOCTH
o COIIPOTHUBIIEHUS] METAIJIOB OT Temreparypbl. CBepXIpOBOAUMOCTh
4.2.9 OnexTpudeckuil TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB
[TonynpoBonuuku. CoOCTBEHHass M TpPHUMECHAs HPOBOJUMOCTb
4.2.10 MOJIYTIPOBOTHUKOB. CaoiicTBa pn nepexoja.
[TomynpoBOIHUKOBBIE TPHOOPHI
1211 OJEeKTpUYEeCKU TOK B  DIEKTPOJIUTAX. DJIEKTPOIUTHYECKAs
o Jucconuanys. JIEKTPOIn3
OnexkTpuueckuid  Tok B razax. CamMoCTOATENbHBIM U
4.2.12 HECaMOCTOSITeIIbHBIN pa3psia. Pa3nuuHbie TUITBI CaMOCTOSATEIHLHOTO
paspsiaa. Mounus. [1nazma
TexHudeckue yCTpOMCTBA: aMmIEpPMETpP, BOJBTMETP, PpPEOCTarT,
4.2.13 HMCTOYHHUKHU TOKa, AJIEKTPOHArpeBaTEIbHBIC MPUOOPHI,

AIIEKTPOOCBETUTENbHBIE TMPHOOPHI, TEPMOMETP CONPOTUBIICHUS,




BaKyyMHBII O/, TEPMHUCTOPbI u (bOoTOpE3UCTOPHI,

HOHYHpOBOHHHKOBBIﬁ Auoa, ralbBaHHUKa

[Ipaktuueckue paboTel. M3ydeHne CMENIaHHOTO COEIUHEHHS

PE3UCTOPOB.
4.2.14
N3mepenne OJIC uUCTOYHMKA TOKa M €0 BHYTPEHHEIO
comnporuBienus. Habmonenue snexrponinza
11 KIIACC
Koxa
Koanposepsie
pasje MOro IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
Ja
3JIEMEeHTa
4 SJIEKTPOAMHAMUKA
MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKIWA
4.3.1 [TocTostHHBIE MarHUTHL. B3anmo1elicTBHE MOCTOSSHHBIX MAarHUTOB
MarnutHoe mnosne. Bexkrop MarHuTHOM uHAyKuuu. I[IpuHnmn
4.3.2 cynepno3unyu. JIuaun marHuTHOW MHAyKuuW. KapTuHa JImMHU
MarHMTHON MHIYKIUU TI0JISl TOCTOSIHHBIX MarHUTOB
MarnuTtHoO€e 1osie IpOoBOJHMKA ¢ TOKOM. KapTuHa ImMHHMNA 1o
JUIMHHOTO MpPsIMOTO0 TIPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOTO
433 MPOBOJHMKA,  KaTymlku ¢  TokoM. OmeiTr  Opcrena.
B3aumopeiicTBue NpoBOIHUKOB ¢ TOKOM
4.3.4 Cuna Amnepa, €€ MOyJIb U HalIPABJICHUE
4.3 Cuna JlopeHna, e€ MoOLynab M HampasicHHE. JIBHKEHHE
435 3apsOKEHHOW YacTHIBI B OJTHOPOJHOM MarHUTHOM Tmonie. PaGota
cuibl JIopeHna
4.3.6 SIBneHue AIEeKTPOMArHUTHON UHAYKIINU
4.3.7 [ToTok BeKTOpa MarHUTHOW MHIYKIIHH
4.3.8 O/1C unaykuuu. 3aKoH EeKTpoMaruuTHo unaykiuu dapanes
BuxpeBoe anextpuueckoe noie. DJJC UHIYKIUU B MPOBOIHUKE,
439 JBUKYIIEMCSI IOCTYIATENBHO B OTHOPOJHOM MarHUTHOM I10JI€
4.3.10 [IpaBusno Jlenma
4311 WNunyktuBHOCTE. SIBnenue camonnaykuuu. 3C caMOMHAYKIMH
4.3.12 DHeprusi MarHUTHOT'O MOJISl KATYIIKHA ¢ TOKOM




4.3.13 DJIEKTPOMAarHUTHOE TT0JIe

Texunyeckue yCTpOiicTBa: MIOCTOSTHHBIE MAarHuTHl,
4.3.14 JIEKTPOMArHUThl, AJIEKTPOJBUraTelb, YCKOPUTEIN 3JIEMEHTAPHBIX

YacTHILl, MHAYKIMOHHAS T1e9b

[TpakTiueckue padboThl. V3ydyeHne MarHUTHOTO IOJISI KaTYIIKH C
4.3.15 ToKOM. McenenoBanue 1eiCTBUA MOCTOSHHOIO MArHUTa Ha paMKy

C TOKOM. HCCJ’ICI{OBaHI/Ie SABJICHUSA BHCKTPOMaFHHTHOﬁ HMHAYKOUH

KOJIEBAHMA 11 BOJIHBI

5.1

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU

5.1.1

5.1.2

5.1.3

KonebarenbHas cUcCTeMa. CBoOoIHBIE KoJe0aHusl.
lapmonnueckue konebanus. llepuoxa, uvactora, aMIIMTyAa u
(aza konebanuit

[IpyxnHHBIA MagTHUK. MaTeMaTH4ECKUI MAasSTHUK

VYpaBHeHue rapMoHMuUecKHX KoJjiebanui. Kunemaruueckoe u

JUMHAMHUYCCKOC OIIMCAaHHUC K0J1€0aTEIHHOI0 JABUIKCHU A

5.1.4

HpeBpameHI/Ie OHCPIUur Npru rapMOHUYICCKUX kosebanusax. CBs3b
AMIIINTYIbL KOoJIEOaHMI I/ICXOI[HOﬁ BCJIMYHHBI C aMIIUTyJdaMU

Kosie0aHU €€ CKOPOCTU M YCKOPEHHUS

5.15

5.16

5.1.7

5.18

5.19

Konebarenbubiii  koHTYp. CBOOOAHBIE  BJIEKTPOMAarHUTHBIE
KojeOaHus B MJ€aIbHOM KOJIEOATEIbHOM KOHType. AHajorus
MEXJy MEXaHHYECKUMH U DJIEKTPOMArHUTHBIMHM KOJICOAHUSMHU.

®opmyna Tomcona

3aKOH COXpaHEHHUs DSHEPruM B HJCATBHOM KoOJeOaTelbHOM
KOHTYpE

BriHyX/1€HHBIE MEXaHUYECKHE Kosie0aHusl. Pesonanc.
Pesonancnass  xpuBas. BBIHYXIEHHBIE  DJIEKTPOMAarHUTHBIE
KoJe0aHusl.

[lepemennslit Tok. CHHYCOUJAIBbHBIN IEPEMEHHBIN TOK.
MoOIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYJHOE U JCHCTBYIOIIECE

3HAYCHUC CUJIbI TOKA U HAIIPAKCHUA

5.1.10

Tpancdopmarop. IIpomsBoacTtBo, mnepegadya M MOTpedICHHE
SJIEKTPUYECKOM  DHEPrUU.  OJKOJIOTMYECKHE  PUCKH  TIpHU
MIPOU3BOJICTBE NEKTPUUYECKON SHEpIUu. KyneTypa

HCIIOJIb30BAHMS SJICKTPOSHEPT U B HOBCCI[HCBHOﬁ KHN3HHU




Texaudeckue ycTpoicTBa: cericMorpad, 3JMeKTpUYECKUA 3BOHOK,

5.1.11
JIMHUH JIEKTpoTiepeiad
[Ipaktuyeckue paboTel. MccnenoBanue 3aBHCUMOCTH TEpHOIA
MaJsbIX KoJieOaHUi rpy3a Ha HUTH OT JAJIMHBI HUTH M MacChl Ipy3a.
>112 VccnenoBanne MepeMEHHOTO TOKA B LENH M3 TI0CIIe0BaTEIbHO
COETUHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOpa
MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHbI
MexaHuueckde BOJHBI, YCIOBUS pacnpocTpaHenus. Ilepuon.
521 CKOpOCTh pacnpoCTpaHeHHsi U JJIMHA BOJNHBL llomepeunsie u
MIPOJIOJILHBIEC BOJIHBI
5.2.2 WuTepdepenius u qudpaxius MEXaHHIECKUX BOJTH
3Byk. CkopocTh 3Byka. ['pomkocTh 3Byka. BeicoTa ToHa. TemOp
5.2.3
3BYyKa
DNeKTPOMarHUTHHIE BOJIHBI. YcnoBus W3ITy4eHUs
5.2.4 AJIEKTPOMAarHUTHBIX BOJH. B3aumuast opuenTtanus Bektopos E, B
- 1 U B DJIGKTPOMArHUTHOW BOJIHE B BaKyyMe
. CBoiicTBa 3JE€KTPOMAarHUTHBIX BOJH: OTpa)k€HHUE, MpeoMIICHHE,
5.25 NoJsipu3anus, nudpakims, uHTEephEepeHITUs. CxkopocTh
ANEKTPOMArHUTHBIX BOJIH
Hlkana AIIEKTPOMATrHUTHBIX BOJIH. [Tpumenenue
528 AJIEKTPOMATrHUTHBIX BOJIH B TEXHHUKE U OBITY
[MpuHIMOBL  pamuoOCBA3M H  TEJNEBHIACHHS. Paauonokarus.
>2 DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPY>KaloLIel cpe/ibl
TexHudueckne  yCTpoWcTBa:  My3BIKaJbHBIE  HMHCTPYMEHTHI,
528 yIbTPa3ByKOBasi AMATHOCTHKA B TEXHUKE M MEIUIIMHE, pajap,
paguonpuéMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBU-nieup
OIITHUKA
[IpssmMonMHEIHOE pacpOCTpaHEHHE CBETA B OJTHOPOJHOU cpene.
>3 JIyu cBera
OTtpaxenue cBera. 3aKOHbI OTpakeHus cBera. llocTpoeHue
5.3 5.3.2
HM300pKEHHH B TITOCKOM 3epKaJie
[Ipenomiierne cBera. 3aKOHBI TPETOMIICHHSI CBETa. AOCOJIOTHBIN
>33 MOKa3aTesb MPeIOMIICHUS
534 [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenpHbBII yroa IOJHOTO




BHYTPEHHET0 OTPaKEHUS

5.35 Jucnepcus ceera. CioxkHbIN cocTaB Oenoro ceera. LBet
Cobuparone 1 pacceuBarolue JUH3bL. ToHKas yiuH3a. DOKycHOE
paccTossHUE M ONTHYECKas CuWia TOHKOW JuH3bl. [loctpoeHue

>36 n300pakeHuil B coOuparonux M paccewBaromux JnHzax. Gopmyna
TOHKOM JIMH3EI. Y BEJIMUCHHE, JaBacMOe JTUH30M

5.3.7 [Ipenensr TPUMEHUMOCTH TEOMETPUUYECKON ONTUKH
WNurepdepentius  cBera. KorepeHTHbIE UCTOYHUKUA. Y CIIOBUSA

5.3.8 HaOJIO/IEHUsT MaKCUMYMOB U MHUHUMYMOB B HHTEp(EpPEHIIMOHHOU
KapTUHE OT JIBYX CHH(])A3HBIX KOTEPEHTHBIX UCTOYHHKOB
Hudpakmus  cBera.  JudpakiuonHas  pemérka.  YCIOBHE

5.3.9 HaOIOCHUS TJIIaBHBIX MaKCUMYMOB npu HaJlcHuN
MOHOXPOMAaTHYECKOI0 CBETa Ha TU(PPAKIIUOHHYIO PEHIETKY

5.3.10 [Tonspu3anus ceeta
Texnuueckue YCTpOMCTBA: OUKH, nyma, ¢doToamnmapar,

5.3.11 MPOEKIIMOHHBIN  ammapar, MHUKPOCKOIN, TEJECKOI, BOJIOKOHHAA
OMNTHKA, TUPPAKIIMOHHAS PEUIETKA, TTOSIPOH]L
[IpakTuueckue paboTel. M3MepeHune mokazarenst MNPEITOMICHHUS.

5.3.12 UccnenoBanue cBONCTB wu300pakeHWid B JnH3aX. Habmronenue

AUCIICPCUU CBCTA

RJIEMEHTbI CITELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panuubpl TPUMEHUMOCTH KJIACCMYECKOM MmexaHuku. [locTymarsl

6.1 TEOPUU OTHOCUTEJIBHOCTH: NUHBAPHUAHTHOCTh MOJYJISl CKOPOCTH CBETA
B BaKyyMe, IPUHIIHAII OTHOCUTEIBHOCTH DWHINTEHHA
6 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJIeHUe BpeMEHH U
02 COKpallleHHE THHBI
6.3 DHeprust 1 UMITYJIbC CBOOOTHON YaCTHIIBI
CBs3b Macchl C JSHEprued M HMITYJbCOM CBOOOJHOW YacCTHIIBI.
0.4 DHeprus MoKosi CBOOOTHOM YaCTUIIbI
7 KBAHTOBAS ®U3UKA
BJIEMEHTBI KBAHTOBOU OIITUKU
®otonsl. ®opmyna [lnanka cBs3u 3HEPTUU (POTOHA C €r0 YACTOTOMA.
7.1 7.1.1
OHeprust 1 UMILyJIbC POTOHA
7.1.2 OtkpseiTue u uccienoBanue Gorodddekra. Onbitel A.I'. CTonerosa.




3akonsI poTorddexra

VYpaBuenue OuHmTenHa 11 hotodddekra. «KpacHas rpaHuiiay

7.1.3
dotordpdexra
7.1.4 Jasnenue ceera. Onbitel I1.H. JIeOeneBa
7.15 XHUMUYECKOE JICUCTBUE CBETA
Texuuueckue ycrpoicTBa: (poTo’neMeHT, (HOTONATUMK, COTHEUHAS
110 Oarapesi, CBETOANO]]
CTPOEHUE ATOMA
Monens aroma Tomcona. OnbiTel Pe3epdopaa o uccinemoBaHuio
r2d cTpoenus aroma. [Inmanerapnas moaenb aroma
[Mocrynater bopa. W3nydenwe u moriouieHue (HOTOHOB MIpH
7.2.2 Mepexo[e aromMa C OJHOTO YpPOBHS SHEPrUM Ha Jpyrou. Buasl
cnekTpoB. CIeKTp ypOBHEW SHEPTUU aToMa BOJIOPOIa
7.2 Bonnoseie cBoiicTBa yactun. Bomnnsl ne bpoitns. Kopnyckynspho-
123 BOJHOBOH JyanusM. Jludpakius 50eKTPOHOB Ha KPHCTaJLIaxX
CrioHTaHHOE M BBIHYKIEHHOE H3Iy4YeHHE. YCTPONCTBO M MPUHLUIT
124 paboThI nazepa
TexHuueckue yCTpoilcTBa: CHIEKTpalbHBIA aHAIU3 (CIEKTPOCKOI),
7.2 na3ep, KBAaHTOBBII KOMITbIOTEP
7.2.6 [IpakTuueckue padbotel. HabmoneHue nuHeRvYaToro crekTpa
ATOMHOE A1PO
7.3.1 | Meroab! HAOTIOACHHS U PETUCTPALIUU IIEMEHTAPHBIX YaCTHII
OTtkpsiTHe paguoakTuBHOCTH. OnBITH Pesepdopaa mo onpeneneHno cocraBa
7.3.2  pammoakTMBHOTO M3mydeHus. CpoiicTBa anb(da-, Oera-, raMMa-U3ITydeHUS.
BnusiHue paguoakTHBHOCTH HA KHUBBIE OPTaHH3MbI
OTkpeiTHE NIpoTOHA W HelTpoHa. Hyknmonnas monens siipa I'eitzenbepra —
73 733 WBanenko. 3apsy sapa. MaccoBoe uncio sapa. M30Tomsl
Anbda-pacnaa. DJEKTPOHHBIM U TO3UTPOHHBIA Oera-pacman. [amma-
734 u3TydeHne. 3aKOoH paJuoaKTHBHOTO Pachaja
7.3.5 | DHeprus cBsi3U HYKJIOHOB B siipe. SnepHbie cuibl. Jledekt Maccel sapa
7.3.6 | Snepnbie peakuuu. [leneHue u cUHTE3 siAEp
237 Anepubiii peaktop. TepmosmepHsiii cunte3. [IpoGiieMbl M MEpPCIIEKTUBBI

SIEPHON PHEPTETUKHU. DKOJIOTUUYECKUE ACTIEKTHI SAEPHON SHEPreTUKU




DnemeHTapHble 4YacTullbl. OTKpbiTHE MO3UTpoHa. DyHIaMeHTaIbHbIE

7.3.8 .
B3aUMOJCICTBUSA
TexHuueckue ycTporcTBa: 103UMETP, Kamepa BunbcoHa, ssaepHblil peakTop,
739 aToMHas 6oM0a
[Ipaktuueckue pabotel. HccienoBanue TpPeKOB 4YacTHll (IO TOTOBBIM
7.3.10
¢dororpadusm)
OJIEMEHTBI ACTPOOU3UKU
Bun 3Bé3gnoro uHeba. Co3Be3musi, spKue 3BE3MBI, MIAHETHI, MX BUIANMOE
81 JBUKEHUE
Conneunas cucrtema. Ilnanersl 3eMHO# rpynmbl. [lnaHeTbI-TUraHTBI U UX
82 CIyTHUKH, KapJIUKOBbIE TU1aHeThl. Masbie Tena CONHEYHON CUCTEMBI
8.3 Comnnue, ¢potocdepa u atmochepa. ConHeuHas aKTUBHOCTh
8.4 Hcrounuk sneprun CoJiHIa U 3BE3]T
3BE3bl, MX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETHUMOCTb, PpaJUYC,
TEMIIEpAaTypa, WX B3aUMOCBs3b. JlnarpamMmma «CHEKTpalbHBIA KJACC —
85 CBETUMOCTB». 3BE37bI ITIaBHOW IOCIIE0BATEILHOCTH. 3aBUCUMOCTD «Macca —
CBETHMOCTB» JUIsl 3BE3/1 TTIABHOM MOCIIE0BATEIIEHOCTH
Buyrpennee crpoenue 3BE3a. CoBpeMEHHbIE MPEACTaBIECHHUS O
8.0 IIPOMCXOXKAEHNH U 3Bosrony CoslHIA ¥ 3BE31. DTarbl )KU3HU 3BE3]]
Mneunsiii Ilyte — nama [Mamaktuka. CnimpanbHas cTpykrypa l'amakTuku,
8.7 pacnpenenenue 3B€31, raza u neutd. [lonoxkenne m neuxkenue ConHua B
lNanaktuke. [1nockas u cepuueckas noacucreMsl ["anakTuku
Tunel ranaktuk. Pagmoranakthkym n KBasapbl. UEpHBIE NOBIPBI B SApax
88 TaJIaKTUK
Bcenennas. Pacmupenue Beenennoii. 3akon Xab6ma. Pazoeranue rajakTuk.
8.9 Bozpact u pamumyc Bcenennoit, Teopuss bonbmoro B3peiBa. Mojenb
«ropsiuer Beenennoi». PennkroBoe nsnyuyeHue
810 MacmtabHast cTpykTypa Bcenennoil. Meraranaktuka. Hepeménasie

Mpo0GJIeMbl ACTPOHOMUU




YUYEBHO-METO/IUYECKOE OBECITEYUEHUE OBPA30OBATEJILHOIO
MPOLIECCA
YYEBHBIE MATEPHUAJIBI JUISI YUEHUKA METOTAYECKHUE

Mskumes I'.5., Byxosues b.b., Corckuit H.H. .®u3uka (6a30BbIii 1 yrioyOiaeHHbIH ypoBeHb). 10
kinacc. M.:Ilpocsemenue, 2026 1 .

Msxumes I'.4., byxosues b.b., Hapyrun B.M. / [Tox pen. [lapdentreBoit H.A. ®u3uka (6a30BbIii 1
yrayOneHHbi yposenb). 11 kmace. M.:IIpoceemenue, 2026 r. Jlunus YMK, cepust «Dusukay.

"Knaccuuecknii kypc". Msikumes I'.S. u np. (10-11) (bazoBsrii /Y rayOneHHbII)

MeTOIll/I‘leCKI/Ie MaTepHuaJibl AJdA YUYNTEJIsA.

1. THOOPMAILIMOHHO-METOJUYECKOE IIMCBMO OF OCOBEHHOCTSIX IIPEIIOJJABAHNSA
YUYEBHOI'O IIPEAMETA «®U3UKA» B 2026/2027 YUYEBEHOM TI'OAV. https://edsoo.ru/wp-
content/uploads/2026/08/fizika.pdf

2.Meromuyeckuii ketic. Pemenue 3amad mo teme «BiaxHocthy. @usuka. 10—11 knaccer / E.JO. JlyopoBuHa,

K.M. Iutukosa, A.A. fkyra ; mox pea. JLU. AcanoBoit. — Mocksa : ®I'bBHY «MHCTUTYT conepskaHus U
METOAOB 00y4eHus», 2024. — 16 c.

3. Bank 3aganmii 1 TEKylIero OIEGHWUBAaHMS 1Mo ydeOHomy mnpeamery «®usmka». OcHoBHOe oOriee
obpazoBanue / A.A. Skyra, E.JI. Kouepruna, H.A. 3arpannunas ; mox pex. JL.A. Ilapmryrunoii. — Mocksa :
OI'BHY «MHcTUTYT conepxaHus U MeTonoB o0yueHus», 2024. — 107 c. — IlpakTuueckue (1abopaTopHbIE)
pabotsl o yueOHOMYy mpenmery «Puzukayn. OcHoBHOe obuee obpazoBanue. CpenHee obuiee 00Opa3oBaHue :
yuaebnoe mocodue / }0.B. Crapokypos, A.A. Skyta, H.I'. ’Knanosa ; non pen. JI.A. IlapmrytuHoii. — Mocksa :
OI'BHY «MHCTUTYT copeprkaHust U MeTo0B 00yueHus», 2024. — 28 c.

4. CucrteMa OLEHKHM AOCTHXCHUH IUIAHUPYEMBIX NMPEIMETHBIX PE3YJIbTaTOB OCBOEHHS y4eOHOIro mpenMera
«Duznka». CpeqHee ob1iee oOpa3oBanue : Metonndeckue pexkomernamun / A.A. fAxyra, I'. . Kopaeesa, H.A.
3arpaHuyHasl.

5.Peanuzanust mpoduiabHOro OOYYeHHsS] TEXHOJIOTHUECKOW (MHXEHEPHOW) HalpaBJICHHOCTH Ha YPOBHE
cpeaHero obiero ooOpasopanus : Meroaudeckue pexkomenaaiuu / T.FO. Jlomakuna, H.B. Bacunbuenko, A.1O.
I[leatur wn gp. ; mox pen. T.FO. Jlomakmuoii. — MockBa : ®I'BHY «MHCTUTYT cTpaTernu pa3BUTHS
obpazoBanus», 2024. — 55 c.

6.Paznen MeTtoandeckrne MHTEPaKTUBHBIE KEHChI: CIIOKHBIE BONPOCH! NPENoAaBaHus yuyeOHBIX MpeaMeToB (B
tom umciie o pusuke). — URL: https://edsoo.ru/metodicheskie_kejsy/, https://content.edsoo.ru/case/subject/9/
MU ®POBBIE OPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

Martepuansl npoekta MoCKOBCKOTo (PU3MKO-TEXHUUECKOro HHCTUTYTa «Hayka B peruoHb»

(https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-vregiony-ot-

prepodavateley-mfti-i-fizteh-litseya/)u «®usuka mns Bcex» (https://xn-- 80aeffgfbql5dyaw0k.xn--

plai/


https://prosv.ru/catalog/fizika-klassicheskii-kurs-myakishev-g-ya-i-dr-10-11-bazovii-uglublennii/
https://prosv.ru/catalog/fizika-klassicheskii-kurs-myakishev-g-ya-i-dr-10-11-bazovii-uglublennii/
https://edsoo.ru/wp-content/uploads/2026/08/fizika.pdf
https://edsoo.ru/wp-content/uploads/2026/08/fizika.pdf
https://content.edsoo.ru/case/subject/9/
https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-vregiony-ot-prepodavateley-mfti-i-fizteh-litseya/
https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-vregiony-ot-prepodavateley-mfti-i-fizteh-litseya/

NudopmanmonHo-MeToquveckass MOAAEP)KKA TENaroruueckux pabOTHUKOB U YIPaBIEHYECKUX
kagpos oobecrneunBaercss PI'BHY «MCMO wum. B.C. JlegneBa» nocpeacTBOM pa3MeEIIEHUs
MaTepHalioB Ha O(UIIUAIBHBIX peCypcax.

Caiit: https://conepskanneoOpazoBanus.pd

EJICOO: https://edsoo.ru/

BK: https://vk.com/instisro

MAKC: https://max.ru/instrao



https://содержаниеобразования.рф/
https://edsoo.ru/
https://vk.com/instisro
https://max.ru/instrao
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