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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOro YpoBHSI Ha YPOBHE CpeJIHEro oOIero oopazoBaHus
pa3paboTaHa Ha OCHOBE IOJIO)KEHH M TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
oOpazoBaTenbHOM mporpammsbl, mnpeactaBieHHbIx B ®I'OC COO, a Takxke ¢ y4y€rom
dbenepasibHOM paboueld TpOrpaMMbl BOCIIUTAHUSI M KOHLETIIMUA TPENOJaBaHusl y4eOHOTO
npeamera «®duszmka» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit deneparum,
peanu3yroIMX OCHOBHBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Copepxanue mporpamMmbl 1o (pU3MKe HAmpaBlieHO Ha (OPMUPOBAHHE €CTECTBEHHO-
Hay4YHOU KapTuHbl Mupa oOyuaroniuxcst 10—11 kmaccoB mpu oOyueHuun ux (uU3MKE Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-/AEITEIbHOCTHOTO oaxoAa. [Iporpamma no ¢usuke
cootBeTcTBYeT TpeboBanusiM GI'OC COO k miaHupyeMbIM JTUYHOCTHBIM, PEIMETHBIM U
METaNpeIMETHBIM pe3yibTaTaM OOy4YEeHHUs, a TakKe YUYUTHIBAET HEOOXOIUMOCTh
peanu3aiuu  MEXKIPEIMETHBIX CBsI3ed (PU3MKKM € €CTECTBEHHO-HAyYHBIMU YUE€OHBIMU
npeaMeTamMu. B Heill ompenenstoTrcsi OCHOBHBIE LIENIM HM3ydeHHs (U3UMKA Ha YpOBHE
cpenHero oOmiero o0pa3oBaHUs, IUIAHUPYEMBIE pPE3yJbTaThl OCBOCHHS Kypca (DU3UKHU:
JUYHOCTHBIE, METANPEIMETHBIE, PEMETHBIE (Ha 0a30BOM ypOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

e IUIAHUPYEMbIE PE3YNbTaThl OCBOEHUS Kypca (M3MKH Ha 0a30BOM YPOBHE, B TOM

YHCIIe MPEAMETHBIC PE3YNIbTATHI 1O TOAaM O0yUeHUS,

e cojepkaHue yaeOHoro nmpeamera « Du3nKay 1mo rojgaMm 00ydeHusl.

du3nka KaKk Hayka 0 HauOoisiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIMAas B KayeCTBE
y4eOHOro mpeaMera B IIKOJE, BHOCUT CYUIECTBEHHBIM BKJaJ B CUCTEMY 3HaHHA 00
okpyxatomieM mupe. [IIkoapHbIN Kypc GU3HKK — CHCTEMOOOPA3YIOIIHiA 1J11 €CTECTBEHHO-
HAyYHBIX YYE€OHBIX TMPEAMETOB, MOCKOJBbKY (DHU3NYECKUE 3aKOHBI JIEKaT B OCHOBE
MPOIIECCOB U SIBJICHHM, WM3y4aeMbIX XHUMHEH, Ouonoruen, ¢usznueckoin reorpadueil u
actpoHomuei. Mcronb3oBaHue U aKTUBHOE IPUMEHEHHE (PM3UUECKUX 3HAHUN OnpenensieT
XapakTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTMM B cdepe dHEpreTUKU, TPAHCIOPTA,
OCBOCHMSI KOCMOCA, TTOJy4Y€HUs HOBBIX MaTEPUAJIOB C 3aJJaHHBIMU CBOMCTBAMHU U JIPYTUX.
N3yuenne ¢u3MKM BHOCUT OCHOBHOHM BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-HAYUHOU
KapTUHBI MHUpa O0ydarmuxcs, B (popMUpOBaHUE YMEHUW TMPUMEHSITh HAYYHBIA METO]
MTO3HAHUS MIPH BHITIOJTHEHUU UMM YUEOHBIX UCCIICIOBAHUH.

B ocHOBy kypca QU3MKH 1J1 YPOBHSI CPEHEr0 00ILEero 00pa3oBaHUsl MOJIOKEH Pl
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 OCTPOEHUS.

Hoes wyenocmumocmu. B COOTBETCTBUM C HEM Kypc SABISETCS JIOTUYECKH
3aBepUIEHHBIM, OH COJEPKUT MaTepHal W3 BCEX pa3AenoB (U3HMKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOMN (DU3UKHU.



Hoesn cenepanuzayuu. B cOOTBETCTBUM ¢ HEHM MaTepuan Kypca (HU3NKH OObEeTUHEH
BOKpYT Gu3nueckux Teopuil. Benymum B Kypce siBnsieTcs: GOpMUPOBAHHE MPEACTABICHUN
O CTPYKTYPHBIX YPOBHSIX MAaTepUH, BEIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE  peanmuzainus  mOpeanojaracT  MCIOJIb30BaHUE
IYMaHUTApHOTO MOTEHIMANa PU3NYECKON HAYKH, OCMBICIICHUE CBSI3U PA3BUTHUS (PU3UKHU C
pa3BUTHEM OOLIECTBA, a TAaKXKE C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMH U
AKOJOTUYECKUMH MTPOOIEMaAMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc (u3uMku mpesrnonaracT 3HAKOMCTBO C
IIUPOKUM KPYIrOM TEXHUYECKHX M TEXHOJIOTMUYECKUX MPUIOKEHUM H3yUYEHHBIX TEOPHUM U
3aKOHOB.

Hoes sxonocuzayuu peanusyercs MOCPEeICTBOM BBEACHHS JIEMEHTOB COJEpXKaHus,
MOCBAIIEHHBIX 3KOJOTMYECKHM Tpo0ieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pa3BUTUEM TEXHUKM U TEXHOJOTMH, a Takke OOCYXIEHHS NpoOJieM PpalruOHAIBHOTO
IIPUPOIONIOIB30BAHUS U IKOJOTUUECKON O€30MaCHOCTH.

CrepKHEBbIMU 3J€MEHTaMU Kypca (U3MKM Ha YpOBHE CpEIHEro OOLIEro
oOpa3zoBaHMs SBISAIOTCA (uU3HUecKHe Teopuu ((POpMHUpOBAHUE TNPEACTABICHUA O
CTPYKTYpE TMOCTPOCHHSI (PU3NYECKOH TEOpUHu, poid (yHIAMEHTAIbHBIX 3aKOHOB U
IIPUHIUIIOB B COBPEMEHHBIX MPEICTABICHUSAX O NPHUPOJAE, IpaHULAX NPUMEHHMOCTH
TEOPHI, ISl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U IIPOLIECCOB).

CucTeMHO-AesTeTbHOCTHBIN TTOAX0/ B Kypce (DM3UKH pealin3yeTcsl MPexie BCEro 3a
CY€T OpraHu3aluu SKCIEPUMEHTANIbHOW JesATeIbHOCTH oOywarommuxcs. Jms 6a3zoBoro
YPOBHS Kypca (PM3UKU — 3TO HCIOJIb30BAHUE CUCTEMbl (DPOHTATIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MPOrpaMmMe Mo (u3NKe 00bEAMHEHBI
B OOILIUI CHHMCOK YUEHUYECKUX MPAKTUYECKUX paboT. BrineneHrne B yKka3aHHOM IepeyHe
7a00paTOpHbIX pabOT, MPOBOAMMBIX JJIA KOHTPOJS M OLIEHKH, OCYIIECTBISAETCS
YYaCTHHUKaMU 00pa30BaTEIbHOrO IMpolecca UCXOJs8 M3 OCOOEHHOCTEW IUIAHMPOBAHUSA U
ocHameHusi kabunera Qusuku. [lpu 3TOM OOecneunBaeTcsi oBIafeHUE OOYYArOITUMUCS
YMEHHSIMH IIPOBOJAUTH KOCBEHHbBIE U3MEPEHUS, UCCIIETOBAHMS 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH U MOCTAHOBKY OMBITOB MO MPOBEPKE MPEAJIOKEHHBIX TUIIOTES.

bosibiioe BHUMaHuE yAenseTcs PELICHUI0 pacYETHBIX U KayeCTBEHHBIX 3axad. [Ipu
ATOM JIJIsl pACUETHBIX 3a/1a4 IPUOPUTETOM SIBIISIIOTCA 3a/1a4U € IBHO 33JJaHHOMN (hU3HUECKON
MOJEJIbIO, IO3BOJSIOIINE NPUMEHSATh HM3YyYECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3
OIHOTO pa3jena Kypca, TaKk W MHTErpUpys 3HAHMS W3 pas3HbIX pasneno. s
KAUECTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3aJaHus Ha OOBSICHEHHE MPOTEKaHUs
(¢u3nUecKuX SBJICHUA U TMPOIECCOB B OKPY’KAIOIIEW >KU3HU, TpeOyrolue BblOOpa
bu3nueckoil MoJeNnu A CUTyalluy IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO k MaTepHaTbHO-TEXHHYECKOMY
o0ecrnieueHnI0 yueOHoro mporecca 6a30Bblii ypoBEHb Kypca (PU3UKU Ha YPOBHE CPEAHETO
o0u1ero o0pa3oBaHus JOJKEH U3Y4aThCsl B YCIOBUAX IPEIMETHOIO KaOMHeTa (PU3NKU WU



B YCIIOBUSIX MHTETPUPOBAHHOIO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IuKia. B
kaOuHeTe (UBHKU JODKHO OBITh HeoOxomuMmoe jabopaTopHoe OOOpyAOBaHUE IS
BBITIOJTHEHHS YKa3aHHBIX B MpOrpamMMme MO (PU3UKE YUCHUUYECKUX MPAKTHUUECKUX PadoT H
JE€MOHCTPALIMOHHOE 000pYy/10BaHUE.

JleMOHCTpallMOHHOE 000pyAOBaHKUE (OpMHpYETCS B COOTBETCTBHM C IMPUHIUIIOM
MUHHUMQJIBHOM JIOCTaTOYHOCTH M  OOECHEYMBAET MOCTAaHOBKY II€PEYMCIICHHBIX B
nporpaMmMme mo (pu3MKe KIFYEBBIX IEMOHCTPAIUI 1715 HCCIIEAOBAHUS U3YYaeMbIX SBJICHUHN
U TPOLECCOB, OHMIUPUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, HUX TEXHHUYECKHUX
IIPUMEHEHUM.

JIaGoparopHoe 000py10BaHUE Ul YYEHUUECKUX MTPAKTUUECKUX padboT hopmupyercs
B BUJE€ TEMATHYECKUX KOMIUJIEKTOB M OOECIEUMBAETCS B pacuy€re OJHOTO KOMIUIEKTa Ha
IByX oOywaromuxcs. TeMarnueckue KOMIUIEKThI JaO0paTOPHOTO 000PYI0BaHUS JOJIKHBI
OBITh MOCTPOEHBI HA KOMIUJIEKCHOM MCIOJIb30BaHUU AHAJIOTOBBIX U IIU(PPOBBIX IPHOOPOB,
a TaK)Ke KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LU(PPOBBIX J1AOOPATOPHIl.

OCHOBHBIMU LIEJISIMU U3y4€HHs PU3UKHU B 001IEM 00pa30BAHUHU SABIISIOTCS:

e (opMupoBaHME HHTEpeca W CTPEMIICHHA OOYYalOIIMXCS K HAyYHOMY HM3yUYEHHIO
MPHUPOJIbI, PA3BUTHE UX WHTEIIEKTYyabHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTAaBICHUM O HAyYHOM METOAE IO3HaHUS U (HOPMUPOBAHUE
HCCIIEZIOBATEIBLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSIM;

e (opMupoBaHME Hay4HOrO MHUPOBO33PEHUS KaK pe3yibTaTa U3YYEHUS OCHOB
CTpOCHHs MaTepuu U (GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (popMHUpOBaHHE YMEHHI OOBSICHATD SIBJICHUS C UCIIOIb30BaHUEM (PU3HYECCKUX 3HAHUN
U HAYYHBIX JI0KA3aTEeNIbCTB;

o (opMupoBaHME NMPEACTABICHUIN O posu (PUUKH JIJIs1 Pa3BUTHUS APYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTukeHre 3THX LieTel 00ecieunBaeTCsl PEIICHUEM CIIEAYIOIIUX 3a/1ad B IIpoLiecce
U3y4deHus Kypca (U3NKU Ha YPOBHE CPETHEr0 00I1Iero 00pa3oBaHus:

e TMpuOOpETEeHNE CUCTEMBI 3HAHHUM 00 00IMX (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSIX, BKJIIOYAsh MEXAaHMKY, MOJIEKYJISIpHYIO (U3UKY, DJIEKTPOJAUHAMUKY,
KBaHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHU;

e (opMmupoBaHWE YMEHUH TMPUMEHITh TEOPETHUECKHUE 3HAHWS I OOBSICHEHUS
¢usznyeckux SBJICHUM B MPUPOAE U JUISI NPHUHATUS NPAKTUYECKUX PELUICHUH B
MMOBCEIHEBHOM KU3HU;

e OCBOEHHE CIOCOOOB pEIIEHUs pPa3IMYHbIX 33Ja4 C SIBHO 3aJaHHON (u3myeckoi
MOJIENIbIO, 3a/lad, MOJPa3yMEBAIOIIMX CAMOCTOSITENIbHOE Cco3AaHue (U3MUECKOU
MOJIEJIH, aJIEKBATHOM YCIOBUSM 3a/1a4H;

e TMOHMMAaHHE (PU3NYECKUX OCHOB U MPHUHIMUIIOB JEHCTBHUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKHUX MTPOLIECCOB, UX BIMSIHUSA HA OKPYKAIOLLYIO CPENY;



e OBJAJCHUE METOAAMH CAMOCTOSITEIIBHOTO TUTAHUPOBAHUS M TIPOBEACHUS (PU3NIECKUX
DKCIICPUMEHTOB, aHAJIM3a W UWHTEpOpeTanud WHOOpPMAIUU,  OMpeaeTICHUS
JIOCTOBEPHOCTH MOJTYYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIOBHHM JUIS PAa3BUTHUS YMEHHH MPOEKTHO-MCCIIEIOBATEILCKOM,
TBOPYECKOU JIEATEITHHOCTH.

Ha n3yuenue ¢usnku (0a30BBIi YPOBEHB) HAa YPOBHE CPEAHETO 001IEero 00pa3oBaHUs
otBoauTcs 136 yacoB: B 10 kinacce — 68 yacoB (2 yaca B Hefiento), B 11 kinacce — 68 yacoB
(2 yaca B HeZIEIIIO).

[IpennaraemMselii B mporpamMme mo Gu3uke mepeueHb JJa00PATOPHBIX M MPAKTUICCKUX
paboT ABJISETCS] pEeKOMEHIOBAHHBIM, YUUTENb JETaeT BBIOOpP MPOBEICHUS JTa0OpATOPHBIX
padoT U ONBITOB C YYETOM HHIUBUAYATbHBIX OCOOEHHOCTEN 00yUaroImuXCs.



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Pasznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 IO3HAHMA

®dusnka — Hayka o npupone. Hayunsle METOIbI O3HAHUS OKPYIKAKOIIETro Mupa. Poib
HKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE TO3HAHUS TPUPOIBI. DKCIIEPUMEHT B (PU3HKE.

MonenpoBanue (U3NYECKUX SIBICHUH W IpoueccoB. HayuHble THMIOTE3BI.
dusuyecknue 3aKOHbBI W TEOpUU. [paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUA.

Ponb 1 MecTo ¢u3uku B GOPMUPOBAHUU COBPEMEHHOIN HAaydyHOW KapTHHBI MUpa, B
IIPAaKTUYECKOMN JAESATEIBHOCTHU JTHOAEH.

Jlemoncmpayuu

AHanoroBble 1 HU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMkeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOrO ABMKEHUA. Cucrema
orcuéta. TpaekTopus.

[Tepemernienue, cKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE
MaTepUAIbHOM TOYKM, HX TMPOCKIMH Ha OCH CHUCTEeMbl KoopauHaT. CloxeHue
IIEPEMEILIEHUH U CIIO)KEHHE CKOPOCTEM.

PaBHOoMepHOE ¥  pPaBHOYCKOPEHHOE MpsMOJMHENHHOe JBkeHue. [ 'paduku
3aBUCHUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, MyTH U MEPEMEIICHUS MaTepuaIbHON
TOYKH OT BPEMEHH.

CBobOosHOE TIafieHre. Y CKOpeHUE CBOOOIHOTO MaiCHUs.

KpuBonunenHnoe nuxeHue. [[BUKEHHWE MaTEpPUATBbHOM TOYKHM IO OKPYXHOCTU C
IIOCTOSIHHOM T10 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEMHAsI CKOpocTh. [lepuon u
gacToTa obpareHus. [leHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE IMPUMEHEHHUE: CIHJIOMETP, IBHKCHHUE
CHApSIJIOB, LICTIHBIE U PEMEHHBIC MIEPEIAYH.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WUIIOCTPALMS KUHEMATHUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeobpazoBanue ABUKEHUN ¢ UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenne naBukeHus Tena, OpOIIEHHOrO IO YIVIOM K TOPU3OHTY |
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue ckopoCcTu pu ABUKEHUH 110 OKPYKHOCTH.



Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yyeHne HEPaAaBHOMEPHOIO [IBMXKEHUSI C UEJIbK OINPEICIICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOWICHHWS MEXIYy IyTSIMH, TPOWJACHHBIMA TEJIOM 34
NOCJIEI0OBATENbHBIE PABHBIE MPOMEKYTKH BPEMEHH IMPU PABHOYCKOPEHHOM IBHKEHHUH C
HAYAJIBHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydenune nBMKEHUS MIAPUKA B BA3KOMN )KUIKOCTH.

N3yuyenue aBMxKEHUS Tea, OPOLMIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[IpuHuun otHocutTenbHOCTH ['anmuies. Ilepeii 3akoH HproToHa. MHepirmanbHbIe
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepnio3uuuu cuil. Bropoit 3akon Herotona s
MaTepuagbHOU TOUKU. Tpernit 3aKkoH HproTOHA 1711 MaTepUabHBIX TOYEK.

3akoH BceMupHOTo TsAroTeHus. Cuna tsbxkectu. IlepBast kocMuyeckasi CKOpOCTb.

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

Tpenue. Buasl Tpenust (okosi, CKoJibkeHus, kauenus). Cuna tpenus. Cyxoe TpeHHeE.
Cwina TpeHHs CKOJbXeHUsT W cuia TpeHus mokosa. Koapdunuent tpenus. Cuna
COITPOTHUBIICHUS MIPU IBUKECHUU TEJIA B )KUIAKOCTHU UJIU rase.

[TocTynarensHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuiibl OTHOCUTENIBHO OCU BpauleHus. [linedo cumibl. YcmoBHusi paBHOBECHS
TBEPAOTO TEJIA.

TexHuueckre yCTpOMCTBA M NMPAKTUUYECKOE NMPUMEHEHHUE: MOAIIUITHUKH, JIBUKCHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPIUMU.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HerotoHa.

H3smepenue cui.

CiioxeHune cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AehopMaIiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTrO Tea. Buabl paBHOBECHS.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3yuenue aBuxeHust Opycka no HaKJIOHHOM MIOCKOCTH.

UccnegoBanne 3aBUCHMOCTM CHUJI  YIPYTOCTH, BO3HUKAKOWIMX B IPYXKUHE U
pEe3NMHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HccnenoBanue ycnoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.



Tema 3. 3akonvt coxpanenus ¢ mexanuke

NMiynbc MaTepuaibHOM TOUYKM (Tea), CHCTEMbl MaTEpHAIbHBIX TO4YeK. MMITynbce
CWIbl M HM3MEHEHHE HMITYyJIbCa Tela. 3aKOH COXpaHEHUs HMIyjbca. PeakTuBHOE
IBHKCHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunetnueckass 3Hepruss MarepuanbHOW TOYKU. Teopema 00 HW3MEHEHHH
KUHETUYECKOU IHEPTUHU.

[loTennmanbHas sHeprus. [loTeHIManbHas SHEPrUs yOpyro AeGpOpMUPOBAHHOM
npyxuHsbl. [loTeHnManbHas SHEPTUd Teaa BOJIU3U MOBEPXHOCTH 3EMITH.

[ToTeHmanbHbIe U HETOTEHIIMATBHBIE CHIIBI. CBsI3b paOOThl HEMOTEHIIMAIBHBIX CHII C
W3MEHEHUEM MEXAHUYECKOW SHEPTMU CHUCTEMBI Tel. 3aKOH COXPAHEHUS MEXAHUYECKON
DHEPIUHU.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: BOIOMET, KOIED,
MPYXWHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexoa MOTEHIIMATILHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabonmul

N3yyeHnue aOCONIOTHO HEYNPYroro yjaapa ¢ MOMOUIBIO JABYX OJMHAKOBBIX HUTSHBIX
MAasiITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHHEM MEXaHUYECKON 3HEpruu Tejia Ha
IIPUMEpPE PACTIKEHUS PE3UHOBOIO KIYTa.

Pazgen 3. MoaekyasipHas pu3uka 1 TEpMOAUHAMUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIEC TIOJIOKEHHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOpHUM UM HX OIBITHOE
o0ocHoBanue. bpoyHoBckoe aBmwxkenue. Juddysus. Xapaktep ABWKEHHS U
B3aMMOJICMCTBUS YaCTUL] BellecTBA. MOJENN CTPOCHUS Ira30B, )KUIAKOCTEU U TBEPABIX TEI
1 O0BSICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE ATHX Mojeliell. Macca u pa3Mepbl MOJICKYI.
KommuecTtBo BemectBa. [ToctostHaass ABorajipo.

TerutoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mogenp wungeanbHOrOo Tra3za. OCHOBHOE YpPaBHEHHME MOJICKYISIPHO-KUHETUYECKOM
TEOPHUH HJICATHLHOTO Ta3a. AOCONIOTHAs TeMmIepaTrypa Kak Mepa CpPeIHEeH KHHETHYEeCKOU
SHEPrUuM TEIUIOBOrO ABMKEHHUs 4vactul raza. [llkana temmneparyp KenpBuna. ['a3zoBbie
3aKOHbl. YpaBHeHne MenneneeBa—Knaneiipona. 3akon JlanpTona. WM3omponecchl B
UJCIbHOM Tra3e C MOCTOSHHBIM KOJIMYECTBOM BelllecTBa. ['paduyeckoe mpeacraBlieHUe
M30IPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

Texaudeckue ycTpoicTBa M MPAKTHIECKOE MPUMEHEHHE: TEPMOMETD, bapoMeTp.



Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHME BEILIECTBA, (oTorpaduu MOJIEKYI
OPTraHUYECKUX COCIUHECHUMN.

OnbiThl 110 U HY3UN KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, JOKa3bIBAOIIKE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOIO B3aUMOACHCTBUS.

Mogens, WIUTIOCTpUpPYIOLIas MPUPOAy AABICHHUS I'a3a Ha CTEHKU COCYya.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUSA HICAIBHOTO ra3a, U30MPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Ornpenenenrue Macchl BO3JyXa B KJIACCHOW KOMHAaT€ Ha OCHOBE M3MEPEHUN 00BhEMa
KOMHATBI, TaBJICHUS U TEMIIEPATYPHI BO3yXa B HEM.

Hccnenoanue 3aBUCUMOCTH MEXKY ITapaMeTpaMU COCTOSHUS Pa3peKEHHOI0 rasa.

Tema 2. OcHosvl mepmoouHamuKu

TepmoanHamuueckasi cucteMa. BHYTpeHHsIs1 SJHEprys TEPMOAMHAMAYECKON CHCTEMBI
u crnocoOsl €€ u3MeHeHus. KommyecTBO TemnoTsl M pabora. BHyTpeHHssE »Heprus
OJTHOATOMHOT'O HJICAJIBHOTO ras3a. Buapl Teruionepenayu: TEMIONPOBOIHOCTh, KOHBEKIINS,
U3JIlydeHHE. YJelbHas  TEIUIOEMKOCTh  BemecTBa. KoimMuecTBO — TEIIOTHI  IpHU
TeIuionepeaaye.

[lonsitue 06 agmabatHoM mpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpuMenenue
MEepPBOT0 3aKOHA TEPMOJIMHAMMKH K M3ompoleccam. I'paduueckas unrepnperanusi padoTsl
rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh Mpo1eccoB B MPUPO/IE.

TeroBble MamumHbl. [lpuHIMNBL nelcTBUS TErUIOBBIX MamuH. [IpeoGpazoBanus
SHEPTrUU B TEIUIOBBIX MamnHaX. KoapuuueHT nose3Horo AeMCTBUS TEMJIOBOW MAaILMHBI.
[Huxn KapHo u ero ko3h@UIIMEHT TMOJE3HOr0 MEUCTBUSA. DKOJOTUYECKHE MPOOIEeMbl
TEIUIODHEPT € TUKH.

TexHnuecKue yCTpoWCTBa M NMPAKTUYECKOE NMPHUMEHEHME: JBHUraTelb BHYTPEHHEIrO
cropanusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHue BHYTPEHHEW SHEPTUU Teja MPU COBEPIIEHUU padOThl: BBUIET MIPOOKU U3
OYTBUIKHU TIOJT IEHCTBUEM CXKAaTOTO BO3/lyXa, HarpeBaHue apupa B JJATYHHOU TpyOKe MyTEM
TpeHust (BUACOAEMOHCTpAIIHS).

N3meHeHnune BHyTpEeHHEH sHepruu (TeMIiepaTyphbl) Tea Ipu Terionepeaaye.

OnpIT 0 aAMabaTHOMY PaCIIMPEHUIO BO3/1yXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Mopnenn mnapoBoi TypOWHBI, JBUTaTeNii BHYTPEHHErO CrOpaHHs, PEAKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenune yaenbHON TEIITOEMKOCTH.



Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoovt

[TapooOpazoBanue u koHAeHcauus. Mcnapenue u kuneHue. AOCOMIOTHas U
OTHOCHUTENIbHAS  BJIAXKHOCTh BO3ayxa. HaceimeHnuslii mnap. YjaenbHas  TeIioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMITEPATypPhl KUTICHUS OT J1aBJICHHUS.

TBépnoe Tteno. Kpucramivueckue u amMopdHbie Tena. AHU30TPOINHUS CBOWCTB
kpuctawioB. Kuakue kpuctamisl. CoBpeMeHHble Matepuanbl. [liaBieHue wu
KpUcTayuTH3aIs. Y AeibHas TerioTa miaBiieHus. CyOaumanus.

VYpaBHeHue TeroBoro danaHca.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U MICUXPOMETD,
KAJIOPUMETP, TEXHOJOTHM IIOJYYEHUSI COBPEMEHHBIX MAaTEpUalioB, B TOM 4YHCIIE
HaHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiICTBA HACBHIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOntonenue HarpeBaHus U MIABJICHUS KPUCTAJUIMUECKOTO BEILIECTRA.

JleMoHcTpalusi KpucTasioB.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3mepenre OTHOCUTENBHOU BIAXKHOCTH BO3/1yXa.

Paznen 4. JjekTpoauHAMMKA

Tema 1. dnekmpocmamuxa

DneKTpu3anus Tell. DJNEeKTpUYecKuid 3apsa. JlBa BuIa SIEKTPUUECKUX 3apsioB.
[IpoBOAHMKM, AMAPAEKTPUKH W TOIYNPOBOAHUKHU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO
3apsna.

B3aumoneiictBue 3apsanoB. 3akoH Kynmona. ToueuHblil 3iekTpuyecKuid 3aps.
OnekTpuueckoe noiie. Hanpssk€HHOCTh 3neKTpudeckoro nosist. [IpuHumn cyneprno3uiun
BJIEKTPUYECKUX MMOJIEN. JIMHNY HATIPSHKEHHOCTHU SJIEKTPUYECKOTO TTOJIA.

PaGora cun anexktpocratudeckoro mojs. IloTennuan. Pa3sHOCTh MNOTEHIMATIOB.
[IpoBOMHMKM W JAWDIJNIEKTPUKA B  JJIEKTPOCTATHYECKOM mone. Jludnexkrpuueckas
MIPOHULIAEMOCTb.

OnektpoéMkocTb. KoHaeHcatop. OJEKTpOEMKOCTh  IJIOCKOTO  KOHJEHCATopa.
DHeprus 3apsKEHHOTO KOHAEHCATOpA.

TexHuueckue  yCTpOMCTBA M IIPAKTUYECKOE  IMPUMEHEHHUE:  DJIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUUECKAS 3aIUTA, 3a3EMJICHUE DJIEKTPONPHOOPOB, KOHIEHCATOD,
KONMPOBAJIbHBIN alapar, CTPyUHbIN IPUHTED.

Jlemoncmpayuu

YCTpONUCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

B3aumonenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.



IIpoBOAHUKH B AIEKTPOCTATUYECKOM IOJIE.

DJIeKTpOCTaTUYECKasl 3alUTA.

JIMDAEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIAJHA IUIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3MepeHne 35eKTpOoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUA TOK. Y CIIOBHSI CYIIECTBOBAHMS 3JEKTPUUECKOrO TOKA. MCTOUHMKH
Toka. Cuna Toka. [10CTOSHHBIN TOK.

Hanpspxkenune. 3akon OMa 715 y9acTKa LEeTH.

ONEKTpUYECKOE  CONPOTUBIEHUE.  YJAEIBHOE  CONPOTHBIECHHE  BEIIECTBA.
ITocnenoBarenbHOE, apalIEIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

Pabora snextpuueckoro toka. 3akoH J[xoyns—JIeHia. MomHOCTh 3JIEKTPUUECKOTO
TOKa.

DIIEKTPOJBUKYILAsl CUJIA U BHYTPEHHEE COIPOTUBJIEHUE NCTOYHUKA TOKA. 3akoH Oma
JUIS TIOJIHOM (3aMKHYTO#) anekTpudeckoit nenu. Koporkoe 3ambikaHue.

ONeKTpoHHass MNPOBOAMMOCTh TBEPABIX METAUIOB. 3aBHCUMOCTb CONPOTUBIICHUS
METAJJIOB OT TeMItepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonmynpoBonuuku. CoOCTBEHHass M MPUMECHAsl MPOBOAUMOCThH MOJIYIPOBOIHUKOB.
CgoiictBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DNEeKTpUYECKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIMTOB. DJIEKTPOIUTHYECKAS
JTUCCOLIMALNS. DIICKTPOIIH3.

DJIEKTpUYECKH TOK B ras3ax. CamMOCTOSTENBHBIM W HECAMOCTOSTENBHBIA pPa3psl.
Monnus. [1na3ma.

TexHHuuecKre yCTpOWCTBAa M MPAKTHYECKOE MPUMEHEHUE: aMIEPMETP, BOJIBTMETP,
peocTar, UCTOYHUKU TOKAa, 3JEKTPOHArpeBareibHble MPUOOPHI, AIEKTPOOCBETUTEIbHBIC
pUOOPBI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBII IHO], TEPMUCTOPHI U (POTOPE3UCTOPBHI,
MTOTYTIPOBOJHUKOBBIN AUO/I, TaIbBAHHKA.

Jlemoncmpayuu

W3mepenne CUiTbl TOKA U HaIIPSKEHUS.

3aBUCHUMOCTb COIMPOTUBJIEHUS NUIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, ILIOIIAAH
MIONIEPEYHOT0 CEYEHHUs U MaTepuania.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

IIpamoe  u3MmepeHue  INEKTpoABMKyIleM  cuibl.  KopoTkoe — 3aMblkaHue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh CONPOTHUBIICHUSI METAIIOB OT TEMIIEPATYPBI.



IIpoBOAMMOCTB IIEKTPOIUTOB.

NckpoBoit paspsa ¥ IpOBOJAUMOCTb BO3yXa.

OOHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuyeckuii sxcnepumenm, nabopamopusvie pabomul

N3yuyeHne cMEaHHOIO COEIMHEHNS PE3UCTOPOB.

N3mepeHre 3IIEKTPOABMKYIIEH CHJIBI HCTOYHMKA TOKa M €ro BHYTPEHHEro
CONPOTHUBJICHUS.

Habuntoienue snexrpomimnsa.

MexnpeaMeTHbIe CBS3H

N3ydenne kypca ¢pu3uku 6a30Boro ypoBHs B 10 Kjacce OCyIIECTBISIETCS C YUYETOM
coJiepKaTeNbHBIX MEXKIPEIMETHBIX CBS3€M C KypcamMH MaTEeMaTUKH, OMOJIOTMH, XUMHH,
reorpaduu 1 TEXHOJIOTHH.

Meorcnpeomemnule nonsimus, CBSI3aHHbIE C U3YYEHHUEM METO0B HAYYHOI'O IMO3HAHUS:
SBJICHUE, HAy4HbIN (hakT, TunoTes3a, pusnueckas BeIUUYMHA, 3aKOH, TEOpUs, HAOIIOIEHNUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelleHHE CHCTEMbl ypaBHEHWH, JWMHEWHas (yHKUuUs, mnapadoiia,
runepOona, ux rpauku U CBOWCTBA, TPUTOHOMETPUYECKUE (YHKLIHU: CHUHYC, KOCHUHYC,
TAHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HX
IIPOEKIMU HA OCH KOOPJIUHAT, CII0KEHNUE BEKTOPOB.

buonocus: mexaHudeckoe JBIDKEHHE B JKUBOM mnpupoje, auddysus, ocMmoc,
TEMJOOOMEH UBBIX OPraHu3MOB (BUIBI TEIUIONEpPENayl, TEIMIOBOE pPaBHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: JDUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEHM W rasos,
ANEKTPUYECKUE CBOMCTBA METANIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, FalbBaHUKA.

l'eocpagpusa: BnaxXxHOCTh BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonocus: mpeoOpazoBaHUE JBIKEHUN C HCIOJIb30BAaHUEM MEXAaHU3MOB, YUYET
TPEHUsT B TEXHUKE, IOIIIMIIHUKW, HWCIIOJb30BAHWE 3aKOHA COXPAHEHHS HMIIyJbCa B
TEXHUKE (pakeTa, BOAOMET W Jpyrue), ABUTATeNlb BHYTPEHHETO CropaHus, MapoBas
TypOrHa, ObITOBOM XOJOIUIBHUK, KOHIUI[MOHEDP, TEXHOJIOTUHU MOTYYEHUS COBPEMEHHBIX
MaTepuaioB, B TOM YHCIE€ HAHOMATEpUAJIOB, U HAHOTEXHOJOTHHU, AJIEKTPOCTaTUYECKas
3aIlnTa, 3a3eMJICHUE AIIEKTPONIPUOOPOB, KCEpOKC, CTPYMHBIN IIPUHTED,
AJIEKTpOHArpeBaTesbHbIe MPUOOPHI, SJIEKTPOOCBETUTEIbHbIE TPUOOPHI, FAJIbBAHUKA.



11 KUIIACC
Paznea 4. daekTpoanHammuka

Tema 3. Mazcnummnoe none. In1eKmpoMazHUMHAA UHOYKUUS

[TocTrosiHHBIE MarHUTHL. B3anMoelicTBUE TOCTOSIHHBIX MAarHUTOB. MarHuTHOE MOJIE.
Bekrop marauTHOM wuwHAyKuuu. [IpuHIUMI Ccynepno3unyu MAarHUTHBIX ToJiek. JIluHuum
MAarHUTHOM HHAYKOMW. KapTuHa IJMHUKA MarHUTHOW WHAYKIUU TIOJ MOCTOSTHHBIX
MArHUTOB.

MarHutHOe Moje MPOBOJHMKA C TOKOM. KapTWHa nuHWNM MHAYKIMA MAarHUTHOTO
NOJIS JNIMHHOTO TIPSIMOTO NMPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KATYIIKH C
TokoM. OnbIT OpcTeaa. BzaumoaeiicTere NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaITPaBJICHUE.

Cuna JlopeHua, €€ MOAyidb W HampaBlicHHE. [[BH)KEHHE 3apsHKEHHOW 4YacTHIbI B
OJIHOPOJTHOM MarHuTHOM ToJie. PaGora cumnet JlopeHia.

SIBiieHME SIIEKTPOMAarHUTHOM WMHAYKUMU. [IOTOK BEKTOpa MAarHUTHOM WHIYKLHUH.
DIIEKTPOABHKYIIAS CHJIAa HHAYKIHWHU. 3aKOH 3JICKTPOMArHUTHOM UHAYKINU Dapajes.

BuxpeBoe anekTpuyeckoe nose. IIEKTPOABMKYIIAS CHiIa UHAYKINU B ITPOBOHUKE,
JIBHKYIIEMCS TOCTYNATEIIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuio Jlenua.

NHnykTUBHOCTD. SIBIEHHE CAMOMHAYKIWU. DJIEKTPOABUKYILAS CHUJIa CAMOUHIYKIIUH.

DHEprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: MOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI, 3JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YaCTULl, UHIYKLIUOHHAS
1€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTy4YKa MarHUTHBIM IOJIEM.

JIuHMM UHIYKIIUY MarHUTHOTO MOJIS.

B3aumozerictere n1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

Jevictue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHME PIEKTPOMArHUTHON UHAYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb  DJIEKTPOJIBHKYIIEH CHJIBI HHAYKIMU OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBrIeHME CAaMOMHIYKIIUY.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

Hccnenoanue AeiCTBUS NOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.



I/ICCHGI[OBEIHI/IG SABJICHUSA BHGKTpOMaFHHTHOﬁ HHIAYKIIUH.

Pa3gea 5. Kosie0anus v BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIE KONEOAHUA

Konebarenbnas cuctema. CBoOOaHBIE MexaHWYeckue KosieOanus. ['apMoHHuUeckue
konebanus. [lepuon, vacrora, amruutyna u Qasza xonebanuil. [IpyXKUHHBIA MasTHHK.
MareMatuyeckuii MasTHUK. YpaBHEHHE TapMOHWYECKHUX KosieOaHui. IIpeBpaienue
SHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbubiit kKOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJEOAHUS B UCATHLHOM
KOJIeOaTeIbHOM KOHType. AHAJIOrus MEXIy MEXAHHMYECKUMH M 3JIEKTPOMAarHUTHBIMU
koneOanusimu. Popmyna TomcoHa. 3aKOH COXpAaHEHUsI DSHEPIrUM B  UACAIBHOM
Kos1e0aTeIbHOM KOHTYpE.

[IpencraBienre o 3aTyxaloluX KojeOaHUsAX. BpIHYXJIEHHbIE MeEXaHUYECKUE
KoJjebanus. Pezonanc. BeIHyKI€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMUS.

IlepemenHbil TOK. CHHYCOMAAQNBHBIN NMEPEMEHHBIM TOK. MOIIHOCTH NEPEMEHHOIO
TOKa. AMILTUTYTHOE U IEUCTBYIOIIEE 3HAUCHHUE CHJIbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. [IpousBoacTso, nepenaya U NOTpeOICHUE IIECKTPUUECKON IHEPTHH.
DKOJIOTUYECKUE PUCKH IIPU MPOU3BOACTBE 3JEKTpo3Hepruu. KyibpTypa MCIOIB30BaHUSA
ANIEKTPOIHEPTUH B IOBCETHEBHOM KU3HH.

TexHuyeckre ycTpoHucTBa M NPAKTHYECKOE NPUMEHEHHE: JJIEKTPUYECKHM 3BOHOK,
reHEPATOP MEPEMEHHOI0 TOKA, JIMHUM JJIEKTPONepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB  KosieOaTeNbHOM  cucTeMbl  (NMPYXUHHBIA WK
MaTeMaTUYECKU MasiTHUK).

Habnronenue 3aryxaromumx KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHHMIA.

Habmonenue pezonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHuUs.

OcuumiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa W HAIpSOKEHUST OT BPEMEHHW) s
AIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onaHC npu nocienoBaTeaIbHOM COEIUHEHNN PE3UCTOPA, KAaTYIIKH HHIYKTUBHOCTH
Y KOHJIEHCATOopa.

Mopenb TMHUY 3JIEKTponepe1ayn.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanne 3aBUCHMOCTH MEpUOJia MaJbIX KOJeOaHUM Ipy3a Ha HUTU OT JJIUHBI
HUTHU U Macchl rpysa.

HccnegoBaHue MEPEMEHHOIO TOKa B LENM M3 MOCIEAOBATEIBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTYILIKU U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 60JIHbL

Mexanuueckue  BOJIHBI, ycioBHS — pacnpoctpaHeHus. Ilepumon.  CkopocTb
pacrnpocTpaHeHHs U JjMuHa BOJHBL. [lonepeunsie U npoaoibHbIe BOMHBL. VHTEpdepeHims
U TUPPAKIUS MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHbBIE BOJIHBI. YCJOBHS H3JIy4EHHUS OSJEKTPOMArHUTHBIX BOJIH.
B3aumHas opueHtauus BektopoB E, B, V B snexrpomarnutHoi BosiHE. (CBolcTBa
AJIEKTPOMATHUTHBIX BOJIH: OTpa)KEHWE, MpPeIOMJICHUE, ToJsapu3anus, AudpaKius,
uHTepdepenirs. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [[pUMEHEHNE 3JIEKTPOMATHUTHBIX BOJIH B TEXHUKE
U OBITY.

[TpuHUMNIBI paIMOCBA3M U TENEBUICHUA. Pagnonokanusi.

DIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPE/IbI.

TexHuyeckue  yCTpOMCTBA M NPAKTUYECKOE  IPUMEHEHUE:  MY3bIKaJIbHBIC
MHCTPYMEHTBI, YJbTPAa3ByKOBas JUAarHOCTMKAa B TEXHUKE W MEAMIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teedon, CBU-neus.

Jlemoncmpayuu

O0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmtomieecs Te10 Kak UCTOUYHUK 3BYKa.

HaGnrogenue otpakeHus: U NpeOMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepennn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOW M 4YaCTOTOU
KoJieOaHui.

UccnengoBanne CBOWCTB SJIEKTPOMArHUTHBIX BOJH: OTPAXEHHUE, MPEIOMIICHHUE,
noJisipu3anus, IMPpaxkuus, UHTEPPEPEeHLIHSL.

Tema 3. Onmuka

I'eomerpruueckas ontuka. [IpsMoiMHENHOE pacpOCTpaHEHHE CBETA B OJHOPOIHOU
cpene. JIyu cBera. TOUECUHBIN UICTOYHUK CBETA.

OTtpaxxkenue cBera. 3aKOHbI OTpakeHus cBera. [locTpoeHne n300paxkeHui B IIIOCKOM
3epKa’e.

[Ipenomiienne cBeTa. 3aKOHBI NPETOMIICHUS CBeTa. AOCOJIIOTHBIM MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee otpaxkenue. [IpenenbHbli yroil MoJHOTrO BHYTPEHHETO
OTPAKEHHUS.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro cBeta. LBer.

Cobuparoe u pacceuBarouiye JuH3bl. ToHKas nuH3a. DOKYCHOE pAacCTOSIHHE U
onTHyecKas cuiaa TOHKOW JuH3bL. [locTpoeHne wu300pakeHUil B coOuparomux Hu
pacceuBaromux JMH3ax. PopMysa TOHKOM JIMH3BI. Y BEIMUCHUE, JaBAEMOE JINH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.



BonnoBass onrtuka. UuTtepdepenius cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBUS
HaOMIOACHUS MaKCUMYMOB M MHHUMYMOB B HWHTEpPGEpPEHIIMOHHOW KapTHHE OT ABYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus ceta. dudpakumvonHas pemérka. YclOBUE HAOMIOACHUS TJIABHBIX
MaKCHUMYMOB IPU NaJ€HU MOHOXPOMAaTUYECKOIO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoNCTBA M MPaKTUUECKOE MPUMEHEHHUE: OYKH, JIyna, (poToarmapar,
POEKIIMOHHBIN amnmapaTr, MUKPOCKOII, TEJECKOIl, BOJOKOHHAS OMNTHKA, AUPPAKIMOHHAS
pelmeéTKa, NOJIAPOUL.

Jlemoncmpayuu

[IpsiMonMHEHOE pacpOCTpaHEHHE, OTPAKEHUE U TIpesioMyIeHre cBeTa. OnTuyeckue
PUOOPHI.

[TomHOE BHyTpeHHEE OTpaxkeHue. Moenb CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3aX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Habnronenue nntepdepeHnu cBera.

HaOnronenune nudpakinu ceera.

Habmtonenue nucnepcun cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tomy4yenue cnekTpa ¢ mOMONIbI0 AUGPAKIUOHHON PEMIETKY.

Habmnronenue nossipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3MmepeHue nokazaress npeioMIeHUs CTeKIIa.

NccnenoBanune cBOMCTB N300payKeHU B JTMH3AX.

Habnronenue nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIEIUAIbHON TEOPHUH OTHOCUTEIBLHOCTH

I'paHuubl IPUMEHMMOCTH  KJIACCUYECKOM MexaHUKU. IlocTynarsl crienuanbHOU
TEOPUU OTHOCUTEIBHOCTU: MHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETA B BAKYyM€E, IPUHIUII
OTHOCHUTENBHOCTH DWHILTEWHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U COKpPAILEHUE JJIUHBI.

DOHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.

CBsI3p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. Dnemenmuvt K6aHMoOB0OU ONMUKU

®otonbl. Dopmyna [lnanka cBs3u sHepruu ¢GOTOHA C €ro 4acTOTOM. DHEpPrus u
UMITYJIBC (DOTOHA.



OtkpeiTiie u wuccnenoBanne ¢dotoddpdexra. Ombitet A. I'. CromeroBa. 3aKoHBI
dotorddekra. VYpaBHenue OiHmTerHa 18 (orosddexra. «KpacHas rpanuiiay

dboTtorpdexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHYECKOE ICUCTBUE CBETA.

Texaudeckue ycTpocTBa M MPAKTUIECKOE MPUMEHEHHE: (POTOAIEMEHT, (POTOMATUHK,
COJIHEUHasi OaTapesi, CBETOUO.

Jlemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (GoTod¢deKTa.

CBeToauosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopaa 1o paccesHuio o -4acTHIL.
[Inanerapunas monens atoma. [loctynarel bopa. M3nyyenue u nornonieHue GOTOHOB Mpu
IIEpEXo0Jie aTOMa C OJTHOIO YPOBHS SHEPruM Ha Apyrou. Bunsl cnexktpos. CIIEKTp ypOBHEN
SHEPIruM aToMa BOAOPOJA.

BonnoBbeie cBoiicTBa wactuill. Bomubel ge bpoins. KopnyckylnisipHO-BOJITHOBOM
Iy aJIN3M.

CnoHTaHHOE W BBIHYKJICHHOE U3JIyYEHHE.

TexHuyeckre ycTpoWCTBa M IPAKTUYECKOE IMPUMEHEHUWE: CIEKTPAJIbHBIA aHAJN3
(cmexTpockorIt), 1a3ep, KBAaHTOBbII KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOnronenue muHeNYaThIX CIIEKTPOB U3ITYUCHUSI.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Habmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI,  JOKAa3bIBAIOIIME  CJIOXKHOCTh  CTpoeHus  aapa. OTKpeITHE
paanoaktuBHOCTH. OmbiTel Pesepdopna mo ompeneneHuio cocTaBa paadOaKTUBHOTO
usnydenns. CBoiicTBa anb(da-, 6eTa-, TaMma-u3aydeHus. BiausHue pagnoakTHBHOCTH Ha
KUBBIC OPTAHU3MBI.

OTtkpeiTHE poTOHA U HelTpoHa. HykiionHas moxens siapa I'eitzenoepra—Banenko.
3apsn aapa. MaccoBoe uncio sapa. M30Torsbl.

Anbda-pacnaa. DIEKTPOHHBI M TO3UTPOHHBIN Oera-pacman. ['amma-uzmyueHue.
3aKOH paJuO0aKTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHbie cuibl. Jledext macchr siapa.



Anepnsle peakuuu. [lenenue u cuHTes Aaep.

SAnepubiii peaktop. Tepmosinepusiid cuHTe3. [IpoOieMbl M MEPCIEKTUBBI SIEPHOM
SHEPreTUKHU. DKOJIOTUYECKUE ACIIEKTHI IAEPHOU SHEPTETUKH.

OneMeHTapHble YacTULBl. OTKPBITHE IO3UTPOHA.

MeToapl HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

OyHaamMeHTaNbHbIe B3auMOeCcTBH. EQMHCTBO (hn3nueckoil KapTUHBI MHpA.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IIPUMEHEHHME: JO3UMETP, Kamepa
BunecoHa, siaepHsblil peakTop, aToMHasi bomoa.

Ilemoncmpayuu

CuéTunK NOHU3HPYIOIINX YaCTHL.

Vuenuueckuii sxcnepumenm, nabopamopivie pabomut

HccnenoBanue TpeKOB YacTUll (IO TOTOBBIM (OoTOrpadpusim).

Pa3znen 8. DieMeHTBI aCTPOHOMUM U ACTPOPUIUKHU

Ortanbl pa3BUTHS acTpoHOMUHU. [IpHknagHOE W MHMPOBO33PEHUYECKOE 3HAYCHUE
aCTPOHOMMH.

Bun 3Bé3nHoro Heba. Co3Be3aus, sipKue 3BE3/bl, IUTAHETHI, UX BUIUMOE JBUKEHUE.

ConHeuHas cuctema.

Comnue. Conneynast akTuBHOCTh. Mlctounuk sHeprum ConHna u 3BE31. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKU. /[narpamMmma «CHEKTPAJbHBIA KJIACC — CBETUMOCTB». 3BE3BI
TJIABHOM TMOCIEN0BATEIbHOCTUA. 3aBUCUMOCTh «Macca — CBETUMOCTb» MJI 3BE3[ I1aBHOMU
[IOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3B€37. COBpEMEHHBIE IPEACTABICHUS O
MIPOUCXOKIECHUH U 3BoJIIOIMK COJIHIIA U 3BE3/]. DTalbl )KU3HU 3BE3I.

Mueunsiii [Iyts — Hama ["anaktuka. [lonoxenue n amxkenue CoinHia B [ anaktuke.
Tunbl ranakTuk. PagroranakTuky U kBa3zapbl. YEpHBIE ABIPHI B siApPaX TAUIAKTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa66usa. Paz6eranue ramaktuk. Teopust
bosbmioro B3peiBa. PenukToBoe nsnydeHue.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeméunblie mpo0sieMbl aCTPOHOMUH.

Vuenuuecxkue nabooenus

HaGnronenuss HEBOOPYXKEHHBIM TJA30M C  HCIOJIB30BAHMEM  KOMITBIOTEPHBIX
MIPWIOKEHUHN NI OTPEIeTICHUS TMOJOKEeHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3us1 CEBEPHOro MOJYIIApHs U IPKUE 3BE3BI.

Hab6nronenus B Teneckon Jlynsl, minanet, Maeuynoro IlyTu.

O6o0maromniee MOBTOPEHUE

Ponp du3uku M acTpOHOMHHM B DKOHOMHYECKOM, TEXHOJOTHYECCKOH, COIMAILHON U
ATUYECKON cdepax NesTeTbHOCTH YeJOBEKa, POJib U MeCTO (M3WKH W aCTPOHOMHUU B
COBPEMEHHOM Hay4YHOW KapTHHE MHpa, pojib (PU3NUECKOW Teopud B (POPMUPOBAHUU
NpencTaBlieHud O (PU3MYECKON KapTUHE MHUpa, MECTO (DU3MYECKON KapTUHBI MHpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPO/IE.



MexnpeaMeTHbIe CBA3H

Nzyuenne kypca ¢puszuku 6a30Boro ypoBHs B 11 kjacce ocymiecTBisieTcst ¢ y4ETOM
COJIEPKaTENbHBIX MEXIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OMOJOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUHU.

Meowcnpeomemuvle nonamus, CBI3aHHbIE C U3yYEHUEM METOJIOB HAYYHOI'O MO3HAHUS:
SBIICHUE, HAyYHBIN (DakT, TumnoTes3a, pusndeckas BETUUMHA, 3aKOH, TEOpHUs, HAOIIOICHNE,
DKCIEPUMEHT, MOAECIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelieHue CHUCTEMbl ypaBHEHHWH, TPUTOHOMETpUYECKHE (DYHKIUU:
CUHYC, KOCHHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOpPbl M HMX MNPOEKIMH HAa OCH KOOPAHMHAT, CJIOKEHHE BEKTOPOB, MNPOWU3BOIHBIC
AIIEMEHTApHbIX (PYHKUUH, NPHU3HAKU MOAOOUS TPEYTrOJIbHUKOB, ONpENEICHUE IUIOUIaau
IJIOCKUX QUryp u o0b€ma Ted.

buonocus: >nekTpuyeckue SABJICHUS B )KUBOW MPUPOJIE, KOJeOaTeIbHbIE IBIKCHUS B
KUBOM MPUPOJIE, ONITUUECKUE SIBJICHUS B )KUBOU MPUPOJE, NEHUCTBUE paJUALIUU HA KUBbIE
OpTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKAs CTPYKTypa TBEPABIX TeEI,
MEXaHU3Mbl 00pa30BaHUsI KPUCTALTMYECKON PEIETKH, CIEKTPAIbHBIN aHAIN3.

l'eoepagusa: MarHuTHBIE TONIOCA 3€MIIHM, 3QJIEKU MArHUTHBIX Py, (HOTOChEMKA
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3E€MIIETPSCCHUH.

Texnonoeus:  NUHWAW  DIJIEKTPOINlEpeNad, TIEHEPATOp  IEPEMEHHOTO  TOKa,
ANEKTPOABUTATENb, UHAYKIIMOHHAS II€Yb, Panap, PaguONpPUEMHUK, TEIEBU30pP, AHTCHHA,
tenedon, CBU-nieub, mpoeKIIMOHHBIN amnmapaT, BOJOKOHHAsS OINTHKA, COJTHEUHas OaTtapes.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOT'PAMMBI 11O PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHOTo mpeameTa « Pu3nuka» Ha YPOBHE CPEIHETO 001Iero oopa3oBaHus
(6a30BBIIA  YPOBEHB) JOHKHO OOECHEYHUTHh JOCTHIKEHHE CICAYIOMUX JUYHOCTHBIX,
METaIpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBHI

JIM9HOCTHBIE pPE3yNbTaThl OCBOCHHUS ydeOHOTO mpenmera «Du3MKa» JOJDKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOy4YalOMMXCA  PYKOBOACTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEHN MO3ZUIIMEH TUYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTAIIHM,
MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTIM
POCCHIICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OIbITa W ONBITa JCATEIHLHOCTH B
MPOLIECCE PEATU3ALMNA OCHOBHBIX HAIPABICHUN BOCIUTATEIBHOW AECATEIBHOCTH, B TOM
YUCJIC B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAKIAHCKONW TMO3UIUU OOYYaIolIerocsi Kak AaKTUBHOTO M
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

MIPUHATHE TPaJULIMOHHBIX 00111€4eTOBEUECKUX T'YMaHHCTUYECKUX 51
JNEMOKPATUYECKHUX [IEHHOCTEM;

FOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTb B HMHTEpPECAaX TIPaxXIaHCKOTO
o0I11ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHUE B3aUMOJECHCTBOBATH C COLMAIBLHBIMM MHCTUTYTAaMU B COOTBETCTBHM C HX
(YHKIUSAMHY 1 HA3HAUYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUNUCKON IPAKIAHCKON UIEHTUYHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOIIIEHUE K TOCYIapCTBEHHBIM CUMBOJIAM, JOCTHKEHUSIM POCCUHUCKUX
YUEHBIX B 00JaCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYaIlldi0 W TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OpPUEHTHUPYACh HA MOpPAJIbHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTH, B TOM UYHCJIE B
NESITEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3C¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs OSCTETUKY HAYYHOIO TBOPYECTBA,
npucyuiero Gu3nvyeckoil Hayke;

5) TpyA0BOro BOCIIUTAHUSI:



WHTEpPEC K pasIudyHbiM cdepam TpodecCHOHATBLHOW MESITEIBHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3UKOW U TEXHHKOH, YMEHHE COBEpIlaTh OCO3HAHHBIN BBIOOp Oyaylei
pod)eCCuu 1 peaan30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TIJIAHBI,

TOTOBHOCTh U CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHMIO B 00JacTU (HU3UKH
Ha MIPOTSKEHUU BCEH KU3HM;

6) IKOJIOrHY€CKOT0 BOCITUTAHHS

c(hOpPMHUPOBAHHOCTH IKOJOTHUECKOU KYJIBTYPHI, OCO3HAHHE TJIOOAIBHOTO XapaKTepa
AKOJIOTHYECKUX TTPoOIIeM;

IJJAHUPOBAHUE M OCYIIECTBIICHHUE JCHCTBUM B OKPY’KAIOIIEH cpejie Ha OCHOBE 3HAHUS
1eael yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paCIIMpPEHUE OMbITA JEATCIBHOCTH SKOJOTHYECKOW HAMpPaBICHHOCTH HA OCHOBE
UMCIOIIHNXCS 3HAHUH 10 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS GU3NIECCKON HAYKH;

OCO3HAHHWE IICHHOCTH HAYYHOW NEATEIbHOCTH, TOTOBHOCTh B TIPOIECCE H3YUYCHUS
(M3UKH OCYIIECTBIISTh TPOCKTHYIO U UCCIIEA0BATEIIBCKYIO MEATEIbHOCTh HHANBUYAJTbHO
U B TpymIie.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbLHbIE YUeOHbIE el cCTBUSA
ba3oBble Jilornueckue JaeiicTBUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh M aKTyaIu3UpOBaTh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

ONPEAETATh 1SN AEATCIBbHOCTH, 3aJ1aBaTh MapaMeTPhl U KPUTEPUHU UX JOCTUKECHUS,

BBISIBJISITh  3aKOHOMEPHOCTH M MPOTUBOPEUHUS B paccMaTpUBaAEMbIX (HU3UUECKUX
SIBIICHUSAX;

pazpabaThiBaTh IIJIaH peEHIeHUS NpoOJeMbl ¢ YYETOM aHaIM3a HMEIONTUXCS
MaTepUANIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B ACATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB LIEIISIM,
OIICHUBATh PUCKHU MOCIEICTBUN eI TEIHLHOCTH;

KOOPJAVUHUPOBATh U BBIMOJHITL PabOTy B YCIOBHUSX PEAJIbHOTO, BUPTYaJbHOTO H
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBHS,

pa3BUBaTh KPEATHBHOE MBIIUICHHUE TIPH PEIICHUH )KH3HCHHBIX ITPOOJICM.
Ba3oBble ncciienoBareLCKHeE eHCTBUA.

BJIAJIETh HAy4YHOM TEPMUHOJIOTHEH, KIIOYEBBIMU TIOHATUSIMH M METOJaMHU
(hbU3MUeCcKON HAYKU;



BJIQ/IETh HAaBbIKAMU Y4e€OHO-HUCCIENOBATENIbCKOW W MPOEKTHON JAESITeTbHOCTH B
obnactu (pu3MKHM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY METOJIOB
pelieHus 3a1a4 (PU3NIecKoro coiepKanus, MPUMEHEHHUIO Pa3IMYHbIX METOI0B MO3HAHUS;

BJIAJIETh BUJIaMU JIEATEIBHOCTH IO MOJYyYEHUIO HOBOTO 3HAHUS, €70 UHTEPIIPETALINY,
peoOpa30BaHUI0 M MPUMEHEHUIO B Pa3JIMUHBIX yU4EOHBIX CUTYyalUsAX, B TOM YUCIE MPU
CO3/IaHUHU YYEOHBIX MPOECKTOB B 00JIACTH (PU3UKU;

BBISIBIIATh MPUYMHHO-CIICJICTBEHHBIE CBA3U W aKTYaJU3HpPOBATh 3a/1a4dy, BBIIBUIATH
TUNOTE3y €€ pelIeHMs, HaXOJAUTh apryMEHThI JJIs JI0Ka3aTebCTBA CBOMX YTBEPIKICHUH,
3aJ1aBaTh apaMeTpbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBATh IOJIYYEHHBIE B XOJ€ PELICHMs 3aJadl pe3yJIbTaThbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTrHO3UPOBATh H3MEHEHHUE B HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMyIUpPOBaATH COOCTBEHHBIE 3aJ]a4u B 00pa30BaTEIbHON JIEATEIIbHOCTH,
B TOM YHCJIE€ IPU U3YYEHUH (PU3BHKY;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

YyMETh  NEPEHOCUTh  3HaHMS 1O  (PU3MKE B  MPAKTUYECKYI0  0OJacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE UJIEH, IIPEJIaraTb OpPUTrHHAIBHBIE TOAXOABI U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, T0NYCKAIOIINE albTepHATUBHBIC PEILICHUS.

Pabora ¢ unpopmaunmeii:

BJQJ€Th HAaBbIKAMHU TOJy4YeHUs HHPOpMauu (PU3HUECKOTO COAEpKaHUA U3
HMCTOYHHKOB  pa3HbIX THIIOB, CaMOCTOSITEIIbBHO OCYLIECTBJISITH IIOWCK, aHAaJu3,
CUCTEMATHU3allMI0 M HMHTEpPIpeTalri0 HHQOpMAIMK pa3Iu4yHbIX BUAOB U  (opm
IIPE/ICTABIICHHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh CPEJICTBA MH(DOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pEIIEHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3allMOHHBIX 33]a4 C COOJII0/IEHuEM
TpeOOBaHUIl 3PrOHOMHKH, TEXHUKH O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPaBOBBIX U ATUYECKUX HOPM, HOPM MH(GOPMALIMOHHON 0€30MacHOCTH;

cO37aBaTh TEKCThl (PU3UYECKOTO COAEpPKaHUA B PA3IMYHBIX (PopMarax ¢ y4€ToM
Ha3HauYeHUs MH(OpMAUMK U LEJIEBOM ayJuTOpUH, BBIOMpas ONTUMANIbHYIO (opMy
MIPEACTABJICHHS U BU3YyAJIM3aLUU.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:
OCYIIECTBIATH OOIIEHHE HA YpoKaX (PU3UKHU M BO BHEYPOUHOI 1E€ATEIbHOCTH;
pacrno3HaBaTh NPEANOCHIIKA KOHPIUKTHBIX CUTYaIlMi U CMATYaTh KOHQIUKTHL;
Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOIO TOYKY 3PEHHS C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;
IOHUMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMaHIHON U MHAUBUAYAIBHON PaOOTHI;



BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JCUCTBUMN C yUETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEHN Ka)J0ro 4ieHa KOJIJIEKTHUBA,

MPUHUMATh LEJIU COBMECTHOU NESITEIbHOCTH, OPraHW30BbIBATh U KOOPAMHUPOBATH
NEUCTBUS MO €€ NOCTHKEHUIO: COCTABIIATh IUIaH JEHCTBUM, PACIIPENECIATh POJIA C YUETOM
MHEHUH y4aCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOUM pabOThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa M KAXKIOTO0 y4YaCTHHUKAa KOMaHIbl B OOIIWH
pe3ynbTaT Mo pazpabOTaHHBIM KPUTEPHUSIM;

npeayiaratb  HOBBIE  IPOEKTHI, OLICHWBATh HJEHM C T[O3UIUU  HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISTh IMO3UTHUBHOE CTPATErMYECKOE IOBEJICHUE B PA3JIUYHBIX CHUTYalMSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHULIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEIIbHO OCYIIECTBIISATh MTO3HABATEIBbHYIO ICSITEILHOCTh B 001aCTH (DU3UKHU U
ACTPOHOMMUHU, BBISIBIIATH MPOOJIEMBI, CTABUTh U POPMYITUPOBATH COOCTBEHHBIC 3a]1aUH;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEUICHUS PACUYETHBIX M KAYECTBEHHBIX 3a7ady,
TJIaH BBITIOJIHEHUS TIPAKTUYECKON pabOThl C yUETOM MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX
BO3MO>KHOCTEHN U IIPEATNIOYTECHHN;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pactIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUI;

JieaTh OCO3HAHHBIN BBIOOP, apTyMEHTUPOBATH €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH
3a pEeLIEHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMHUPOBAHUIO U TPOSBICHUIO SPYIUIIMU B 00gacTH (UBUKH,
MTOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, 3MOUMOHAIbHBIN HHTEJJIEKT:

JaBaTh OIIEGHKY HOBBIM CHUTYyaIlUsiM, BHOCHUTb KOPPEKTUBBI B JI€SITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIBTATOB IIEIISIM;

BJIQJIETh HaBBIKAMU I[103HABATEJIbHOU pe(dJIeKCHH KaK OCO3HAHMS COBEpPIIAEMBIX
JEUCTBUM U MBICIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIONIb30BaTh MPUEMBI peIeKCUU Il OIEHKU CHUTYallud, BBIOOpAa BEPHOTO
pelieHus;

yMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELISHUS 10 UX CHUKECHHUIO;

MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MIPU aHAIIM3€E PE3yJIbTaTOB ACATEIbHOCTH;

MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U APTYMEHTBI JIPYTUX MPU aHAIIM3€E PE3yJIbTaTOB ACSATEIbHOCTH;

NPU3HABATH CBOE MPABO U MPABO APYIHX HA OMIUOKH.



B mpormecce MOCTMKEHUS IJIMYHOCTHBIX PE3YJbTATOB OCBOCHHS IPOTPAMMBEI IO
¢du3MKe 711 ypOBHA CpemHETo o0Iero o0pa3oBaHus y 0OydalomuXcs COBEPIICHCTBYETCS
AMOIMOHATBHBIN WHTEIUICKT, TPEAIIOIararomui copMUpOBaHHOCTS:

CaMOCO3HAHUs, BKIIIOYAIOMIETO CIIOCOOHOCTh TIOHMMAaTh CBOE HMOIIMOHAIBHOE
COCTOSTHHE, BUJICTh HAIPaBIICHHUS PA3BUTHS COOCTBEHHOHN 3MOIMOHAIBHOW cepbl, ObITh
YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUS,  BKIIOYAIOIIETO  CAMOKOHTPOJIb, yMEHHUE  NPUHUMATH
OTBETCTBEHHOCTb 3a CBOE TOBEJICHHUE, CIOCOOHOCTh aJalTUPOBAThCS K IMOIIMOHATBHBIM
M3MECHEHHSIM U MPOSIBISATH THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIFOYAIONICH CTPEMIICHHE K JIOCTHIKEHUIO TSI U yCIeXy,
ONITUMH3M, HHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh UCXO/IS U3 CBOUX BO3MOXKHOCTEH;

IMITATHH, BKITFOYAIONIEH CIOCOOHOCTh TOHUMATh YMOIIMOHATIBHOE COCTOSIHUE JIPYTHX,
YYUTBIBATh €r0 TPU OCYIIECTBICHUH OOIIEHHS, CIOCOOHOCTh K COYYBCTBHIO H
COIEPEKUBAHHUIO;

COIMAIBHBIX HABBIKOB, BKIIIOYAIONIMX CIIOCOOHOCTh BBICTPAMBATH OTHOIICHUS C
APYTUMHU JIFOBMH, 32800 THUTHCS, TIPOSIBIIATH HHTEPEC U pa3pemiaTh KOHQIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHU:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib M MecTo (uznku B (HOpMUPOBAHUU
COBPEMEHHOW HAy4YHON KapTUHBI MUPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU U TEXHOJIOTHH,
B IMPAKTUYECKOU JIEATEIIbHOCTH JIFOCH;

YUYUTBHIBATH TPAHUIILI IPUMEHEHUS U3YUEHHBIX (PU3UYECKUX MOJIENICH: MaTepraibHas
TOYKa, MHEpLHAIbHAsg CHCTeMa OTCYETa, aOCONIOTHO TBEPIAOE TENO, MIEaTbHBIN ras,
MOJIETTM CTPOCHUSI Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOYCHUHBIM DJICKTPUUECKUMN 3aps
MpH pelieHnn GU3NIEeCKUX 3a1a4;

pacno3HaBath GU3HYECKUE SABJICHUS (TIPOIECCHI) M OOBICHITH UX HA OCHOBE 3aKOHOB
MEXaHHKH, MOJICKYJISIPHO-KUHETHYECKOMN TEOPUHU CTPOCHHUS BEILIECTBA 151
ANEKTPOAMHAMUKN: PABHOMEPHOE U PABHOYCKOPEHHOE NPSAMOJIMHEHHOE JBUXKEHHUE,
CBOOOJHOE TMaJCHWE TEJ, NBWXKCHHE IO OKPY>KHOCTH, WHEPIHS, B3aUMOJICHCTBUE TEI,
muddy3usi, OpOYHOBCKOE NIBIIKEHHE, CTPOCHHE JKUIKOCTEH U TBEPIBIX TEJ, M3MECHCHUE
o0béMa Ten TpH HarpeBaHUW (OXJIAKIEHWH), TEIJIOBOE paBHOBECHE, WCIApeHUE,
KOHJICHCAIUs, TUIaBJIEHUEe, KPUCTAIIU3AIUs, KUTICHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHUE
JABJICHUSI Ta3a MPU €ro HarpeBaHUHU B 3aKPBITOM COCYJIE, CBS3b MEXKIY MapaMmeTpamu
COCTOSIHUS ra3za B U30IMPOLECCAX, MNEKTPU3ALUS TEJ, B3AUMOACHCTBHE 3apsI0B;

OMHCHIBATh MEXAHWUYECKOE JBW)KCHHE, WCIOJNB3yS (U3UYECKUE BEITUYMHBI:
KOOpAWHATa, MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHUE, Macca Tela, CUid, UMITYJIbC
Tena, KUHETHUYeCKas »JHEeprus, MOTeHLUMAJIbHA OJHEPrus, MexaHudeckas paloTa,
MEXaHU4YeCcKasi MOIIHOCTb; MPU ONUCAHUU NPABWIBHO TPAKTOBATh (U3HUECKUN CMBICI



UCIIONIB3YEMBIX BEJIMYMH, HX OOO3HAUEHHS U EAUHHIBI, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BEJIHMUYUHAMU;

ONKCHIBATh M3YYCHHBIE TEIUIOBBIE CBOMCTBA TEJl U TEIUIOBBIE SIBJICHUS, HCIOJb3YS
¢u3nUecKkue BEIMYUHBL: JABJICHHUE Tras3a, TeMIeparypa, CpelHss KHUHETHYecKas SHEeprus
Xa0TUYECKOTO JIBMXKCHHSI MOJIEKYJI, CPEAHEKBAIpaTUYHASL CKOPOCTh MOJIEKYJI, KOJTHMYECTBO
TEIJIOTHI, BHYTPEHHsII JHEprus, pabora ra3a, KOAIQ(HUIMEHT MOJIE3HOTO IEHCTBUS
TEIUIOBOTO JIBUTATENs; TMPH ONHUCAHWU TMPABWJIBHO TPAKTOBATH (PU3WYECKUI CMBICIT
UCIOJIb3yeMbIX BEIUYMH, HUX OO0O3HAUYCHHS U E€AUHUIBI, HAXOAUTh (OPMYIIHI,
CBSA3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMH BEIMUYMHAM;

ONMKCHIBATh M3YUYECHHbIE JJICKTPUUECKHUE CBOMCTBAa BEIIECTBA M DJIEKTPUUYECKUE
ABJIEeHHUS (TPOLECChl), HCHOJB3YS (PU3NYECKHE BEIUYMHBL: DJIEKTPUYECKUM 3apsj,
ANEKTPUYECKOE M0JI€, HANPSHKEHHOCTh MOJS, MOTEHLUUAN, Pa3HOCTh MOTEHIHUAJIOB; MpHU
ONHCAaHUU TMPaBUWIbHO TPAKTOBAaThb (U3UYECKUN CMBICI MCIOJIb3YyEMbIX BEJIMYUH, HUX
0003HAaUYEHUSA W €AMHHULBI; YKa3blBaTh (DOPMYJIbI, CBS3bIBAIOIIME JAaHHYIO (PU3MUECKYIO
BEJIMYMHY C APYTUMU BEITUYHHAMY;

aHAIU3UPOBaTh (PU3UUECKUE MTPOLIECCHI U SBJICHUS, UCTIONb3Ys (PU3UUECKUE 3aKOHBI U
MPUHIUIBL: 3aKOH BceMupHOTo Tsarotenus, |, |1 u 11l 3akonsr HeroToHa, 3aK0H coxpaHeHus
MEXaHUYECKON HDHEPIUH, 3aKOH COXPAHEHUS HMITYJIbCa, IPUHIMI CYNEPIO3ULINHA CHII,
IIPUHLMUI PAaBHONPABUS WHEPLUHUAIBHBIX CHCTEM OTCUYETA, MOJIEKYJIPHO-KHHETUYECKYIO
TEOPHIO CTPOCHMS BEILECTBA, ra30BbI€ 3aKOHBI, CBS3b CPEIHEW KUHETUYECKOW SHEPIHH
TEIJIOBOTO JIBUJKEHHUS MOJIEKYJl C aOCOJIIOTHOW TEMIEepaTrypoil, NEpBbId 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAHEHUS JJIEKTPUUYECKOIro 3apsAna, 3akoH KynoHa, mpu 3Tom
pa3ianyaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIPAXKEHHE U
ycioBUsl (TpaHUIlbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NPUHIMIBI ACHCTBUS MAIIMH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX O€30MACHOIO UCTIOIb30BaHUS B IOBCEAHEBHOM JKU3HMU;

BBIMOJIHATH SKCIIEPUMEHTBI MO0 UCCIIEIOBAHUIO (PU3MUYECKUX SIBICHUN U MPOLECCOB C
HCIIOJIb30BaHUEM TMPSMBIX U KOCBEHHBIX HW3MEpPEHHUil, Mpu 3STOM (HOpMyIHpOBaTh
npobsieMy/3aadyy W THUIOTE3y Y4Ye€OHOTO OKCIEpUMEHTa, CcOoOMpaTh YCTAHOBKY W3
MPEAJIOKEHHOTO0 000pyI0BaHMS, MPOBOAUTH OMBIT U (POPMYJIUPOBATH BHIBOBL;

OCYUIECTBJISITh NPSIMbIE U KOCBEHHbIE M3MEPEHUSI (PU3NYECKUX BEITUYHUH, MPU ITOM
BbIOMpATh ONTUMAJIBHBINA CIIOCO0 U3MEPEHUSI U UCTOIb30BaTh U3BECTHHIE METO/IbI OLIEHKH
MOTPEMTHOCTEN U3MEPEHN;

UCCJIEIOBATh 3aBUCUMOCTH MEXAY (PU3MUECKUMHU BEIMYMHAMHU C HCIOJIb30BAHUEM
NpSAMBIX M3MEPEHUH, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YIbTaThl
MOJIyYEHHOM 3aBHUCUMOCTH (DU3MUECKHX BEJIMYMH B BUIEC TaOIUIl U TIpaduKOB, IeTaTh
BBIBOJIbI 1O pE3YJIbTaTaM UCCIEI0BAHMUS;



co0roaTh npaBuiIa 0€30MacHOro TpyJa IpU MPOBEACHUU MCCIENOBAaHUI B paMKax
y4eOHOr0 HSKCIEepUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM M MPOEKTHOM AEATEIbHOCTH C
MCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U TaOOpaTOPHOro 000pyA0BaHNUS;

pemarbs pacu€THbIE 3aJaYd C SBHO 3aJJaHHOW (PU3MYECKOW MOJEIbIO, HCIOJNb3Ys
¢u3nueckne 3aKOHbBl W MPHUHIMIBI, HA OCHOBE aHajM3a yCJIOBUS 3aladd BbIOMpAaTh
bu3nyecKyo MoJieb, BBIACIAT (PU3MUECKUE BETUYMHBI U (POPMYIIbI, HEOOXOIUMBIC IS
e€ pelleHus, NPOBOAUTH PACUETHI M OLEHUBATH PEATBHOCTH IOJIYYEHHOIO 3HAYEHUS
($u3NYECKOIl BETNUYHHBI;

peliaTh KAadeCTBEHHbBIC 33Ja4d: BBICTPAWBAaTh JIOTUYECKH HENPOTUBOPEUHBYIO
LIEMIOYKY PACCYKJIEHUH C ONOPOM Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE
SBJICHHUSI;

MCIIOJIb30BaTh MpPHU PEIICHHH YYEOHBIX 3aJad COBPEMEHHbIE HH()OpPMaLMOHHBIC
TEXHOJIOTHH JJI IOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIUU U MIPEACTABICHUS yueOHOU
U HAy4yHO-TIONYJSPHOM HHGOpMALMK, TOJYYEHHOM U3 pPa3iIMYHBIX HCTOYHUKOB,
KPUTUYECKH aHAJIM3UPOBATH MOIYYaeMYI0 HHPOPMALIHIO;

MPUBOJNTh NPHUMEPHI BKJIala POCCUUCKUX U 3apyOekKHBIX YYEHBIX-(DU3UKOB B
pa3BUTHE HAyKu, OOBSCHEHHE MPOLECCOB OKPYKAIOIIET0 MHUpa, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHUH;

UCIOJb30BaTh TEOPETHMUECKUE 3HAHMUS MO (U3MKE B MOBCEIHEBHOM >XM3HM IS
oOecrieyeHuss 0€30MaCHOCTH MpU  OOpalleHMH C M[pudopaMU W TEXHHUYECKUMU
YCTPOMCTBAMHM, JIJII COXPAHEHHUS 3J0POBbS U COONIOACHHS HOPM SKOJOTUYECKOIO
TOBEJICHUS B OKPYKAIOIIECH CpeJIc;

paboTaTh B IpyMIE C BBHITOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, IIaHUPOBAThH
paboTy TPYMIIbI, PALIMOHAIBHO PACHpPEeNsITh 00A3aHHOCTH U IIAHUPOBATH JIEATEIbHOCTh
B HECTaHAAPTHBIX CHUTYyalMsX, aJ€KBATHO OIEHMBATHh BKJIAJ KaXXIOr0 M3 YYaCTHUKOB
IpyNIbl B pelIEHUE paccMaTpUBaeMou MPoOIEMBI.

K kxoHny oOyuenuss B 11 kuacce mpenMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUN:

JEMOHCTPUPOBaTh Ha MpUMEpax pojib U Mecto (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHON KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHON TEXHUKU U TEXHOJIOTUH,
B NPAKTUYECKON NEATETbHOCTH JIOJEH, LETOCTHOCTh U €IUHCTBO (PU3NYECKON KapTUHBI
MUpa;

YUUTHIBaTh TPAHULIBI MPUMEHEHHSI W3YUYEHHBIX (DU3MUECKUX MOJENeH: TOYEUHBIH
AIEKTPUYECKUI 3apsif], JIyd CBeTa, TOYEUHbIH MCTOYHUK CBETA, SiACpHAs MOJENb aToma,
HYKJIOHHAsi MOJIeJIb aTOMHOTO sJIpa MpU PEIICHUH (PU3NYECKUX 3a]1ay;

pacrno3HaBaTh (pu3NYecKue sBJIeHUS (IpoLecchl) U OOBACHATH UX HA OCHOBE 3aKOHOB
AIIEKTPOJAMHAMUKA W KBAHTOBOM (DU3HMKHU: 3JIEKTPUYECKas MPOBOAMMOCTb, TEIJIOBOE,
CBETOBOE, XWMHYECKOE, MAarHUTHOE JEHCTBHS TOKA, B3aUMOJACHCTBUE MAarHHUTOB,
ANIEKTPOMATrHUTHAs MHIYKLUSA, JNEUCTBUE MArHATHOIO IIOJII HAa IPOBOJHUK C TOKOM MU



ABWOKYIIMICS  3apsii, DJIGKTPOMAarHuTHbIE KOJeOaHWS U BOJHBI, MPSIMOJIMHEWHOE
pacmpocTpaHEHHE CBETa, OTpaKEHHUE, MpeIoMIICHHEe, HHTepdepeHuus, Audpakuus u
MoJIIpU3alusl CBETa, AMCIEpPCHs cBeTa, ¢orodnekrpuueckuii s¢pdext (dpotorddekr),
CBETOBOE JaBJICHWE, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa aToMa BOAOPOJa,
€CTECTBCHHAs U UCKYCCTBCHHAS PaJIMOAKTUBHOCTD;

OMUCHIBATh HW3YYCHHBIC CBOMCTBAa BEIIECTBA (DJIIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHUE, IICKTPUUYECKYIO MPOBOJUMOCTh PA3IMUYHBIX CpEA) U DICKTPOMArHUTHBIC
SBIICHUS (TIPOIIECCHI), WCTONB3Yys (PU3MUECKHE BEIUYMHBI: SJICKTPUUYSCKUN 3apsii, CHia
TOKa, DJJIEKTPUYECKOE HaMpsDKeHHE, DJJIEKTPUYECKOE  COTPOTHBIICHHE, pPa3HOCTh
MOTEHITUAJIOB, JJIEKTPOJIBIKYIAsl CHIa, paboTa TOKa, MHAYKIMS MAarHATHOTO TIOJIS, CHJIa
Awmrmepa, cuna JlopeHna, WHAYKTUBHOCTh KATYIIKH, OSHEPTUsS OJICKTPUUYECKOTO U
MarHMTHOTO TIOJIEH, TIEPUOJ M 4YacToTa KoJieOaHWil B KOJIeOATEIbHOM KOHTYpeE, 3apsl |
CWila TOKa B TMPOLIECCE TapMOHMYECKHX JJIEKTPOMArHUTHBIX KosieOaHul, (OKycHOe
paccTosiHUE M OINTUYEecCKas Cujla JIMH3bl, IPU ONHUCAHUU TPABUIBHO TPAKTOBATh
bu3nyecKuil CMBICT MCTIOJIB3YEMBIX BEIMYUH, MX O003HAYCHHUS M €IUHUIIBI, YKa3bIBaTh
(b opMyIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BETMYUHY C IPYTUMH BETUYHHAMU;

ONHCHIBATh M3YYCHHBIC KBAHTOBBLIC SIBICHUS W TPOIIECCHI, MUCTOIB3Ys (U3HUecKue
BEJIMUMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YaCTOTA CBETA, YHEPTHS U
UMIyJbC (OTOHA, MEPHOJ IMOJIypaclanga, SHEPTUsl CBSI3U aTOMHBIX SiA€p, MPU OMUCAHUU
MPAaBUJIBHO TPAKTOBATh (PU3NYECKUI CMBICIT MCIIOB3YyEeMbIX BEITHMYMH, UX 0003HAUYCHUS U
€IMHULIBI, YKa3bIBaTb (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3WYECKYIO0 BEIHUUHY C
APYTUMHU BETMUYMHAMU, BBIYUCIIATH 3HAUYE€HUE (PU3NUECKON BEITMUMHBI,

aHAJIM3UPOBATh (PUZNYECKUE TPOLIECCHI U SBJICHMUS, UCIIONb3Ys (PU3NUECKHE 3aKOHBI U
OPUHLMIBL: 3akOH OMa, 3aKOHbBI TOCJENI0BATEIbHOIO U TMapaJICNIbHOTO COEIMHEHUS
MMPOBOAHUKOB, 3aKkOH Jxoyns—J/IeHnma, 3aKOH DJIEKTPOMAarHUTHOM MHAYKLIHH, 3aKOH
OPSIMOJIMHEMHOTO ~ PAacTIpOCTPAaHEHHsI CBETA, 3aKOHBI OTPAKEHHUS CBETa, 3aKOHBI
MpEJIOMJICHUSI CBETa, ypaBHEHUE OWHIITEeHHa Mg ¢doTodddexra, 3aKOH COXpaHEHUS
SHEPTrUH, 3aKOH COXPAaHEHHS UMITYJIbCA, 3aKOH COXPAHEHUs SJIEKTPUUECKOTO 3apsiia, 3aKOH
COXPaHEHHUsI MAacCOBOT0 YHCIa, TOCTynaTel bopa, 3aK0H paMOaKTUBHOTO pacmaja, MpH
ATOM pa3jnyaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA, €T0O MaTEMaTUYECKOE BBHIPAKEHUE U
ycioBus (TpaHuIlbl, 0071aCTH) TPUMEHUMOCTH;

OTNpE/ENATh HANpaBJIEHUE BEKTOpa HHIYKIMM MAarHUTHOTO TMOJISI MPOBOJHUKA C
TOKOM, cuiibl Amnepa u cuiisl Jlopeniia;

CTpOUTh M ONHCHIBATH W300pa)kKeHHWE, CO3AaBacMOE€ IUIOCKMM 3€pKajioM, TOHKOU
JIMH30M;

BBITMOJIHATH SKCIIEPUMEHTHI IO UCCIETOBAHUIO (PM3MUYECKUX SIBICHUM U MPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HU3MEPEHHM: MpH 3TOM (HOPMYIHUPOBAThH
npoOiemy/3agady W THUIOTE3y Yy4eOHOTO JSKCIEepUMEHTa, COOMpaTh YCTAaHOBKY U3
NPEI0KEHHOTO 000PYI0BaHUs, IPOBOIUTH OIBIT U (HOPMYJIUPOBATH BHIBOJIBI;



OCYIIECTBISITh MPSAMBIE U KOCBEHHBIE M3MEpEHUs! (PU3NYECKUX BEIUYHMH, TIPU ITOM
BBIOMpATh ONTUMAIIBHBINA CIIOCO0 U3MEPEHUS U UCTIOIb30BaTh N3BECTHBIE METO/IbI OLICHKH
IIOIPEIIHOCTEN H3MEPEHNN;

UCCIIEZIOBaTh 3aBUCUMOCTH (PU3UYECKUX BEIMYUMH C HCIOJIB30BAHUEM IPSMBIX
U3MEPEHUI: MpU HTOM KOHCTPYUPOBAaTh YCTAaHOBKY, (UKCUPOBATh pPE3YJIbTaThl
MOJIyYeHHOW 3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BUJAEC TaOIUIl M TpaduKOB, AenaTh
BBIBOJIBI IO pE3YyJIbTaTaM UCCIEI0BAHHUS;

co0roaTh npaBuia 0€30MaCHOrO TpyJa IpU MPOBENECHUU UCCIIEJOBAHUM B paMKax
y4eOHOro 3KCIEpUMEHTa, Y4eOHO-UCCIEAOBATEIbCKOM M IPOEKTHON MAEATEIBbHOCTU C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U JaOOPATOPHOTO 000PY10BAaHUS;

pemiaTh pacy€THBIE 3a/ayd C SIBHO 3aJlaHHOM (PU3MYECKON MOJEINbI0, UCHOJIb3YS
(¢u3nUecKkue 3aKOHbl M MPUHIUIBIL, HA OCHOBE aHajiM3a YCJIOBHUS 3aJaud BBIOHMpATh
(bu3NYECKyI0 MOJIENb, BBIACIATh (PU3NUECKHE BEIIMYUHBI U (OPMYJIbI, HEOOXOIUMBIE IS
e€ pelleHus, NPOBOAUTH PACYETHI M OLEHUBATH PEAIBHOCTH IOJYYEHHOIO 3HAYECHUS
(bu3nyeCKO BETUUYUHBI,

pemaTh KAaueCTBEHHbIE 33Jaud: BBICTPAWBaTh JIOTUYECKH HENPOTUBOPEUMBYIO
LEMOYKY PACCYXAECHUI C OMOPON HA N3YYECHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE
SBJICHUS;

UCIOJb30BaTh NPU PEIICHUH Y4YeOHBIX 3a/Jad COBPEMEHHbIE HH(OPMALMOHHBIC
TEXHOJIOTHH JJI1 IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMM U MPEICTABICHUS YUCOHOU
M HAy4YHO-TIONYJSAPHON uH(OpManuu, TMOJYYEeHHOW U3 pa3IUYHbIX HCTOYHUKOB,
KPUTHUYECKH aHAJIU3UPOBATH MOJTy4yaeMyt0 HHPOPMAIHIO;

OOBSCHATh NMPUHUUIBI JEHCTBHUS MAaIUH, MPUOOPOB M TEXHUUYECKUX YCTPOUCTB,
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCIIOIb30BAHUS B TIOBCEAHEBHON KU3HU;

MPUBOANTH NPHUMEPHI BKJIala POCCUUCKUX U 3apyOekKHBIX YYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHUH;

HCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3MKE B IMOBCEAHEBHOM KU3HU IS
oOecrieueHuss 0€30MaCHOCTH MpU  OOpalieHMH C M[pudopaMu W TEXHUYECKUMU
YCTPOMUCTBAMHM, Il COXPAHEHHUs 3A0POBbA M COOMIOAEHUS HOPM SKOJIOTMYECKOTO
TOBEJICHUS B OKPYKAKOIIEN CpelIE;

paboTaTh B TpyMIE C BBHITOJHEHUEM Pa3IMYHbIX COLHMAIBHBIX POJICH, MIaHUPOBAThH
paboTy TPYMIIbI, PAlIMOHAIBHO PACHPEeNsITh 00A3aHHOCTH U IIAHUPOBATH JEATEIBHOCTh
B HECTaHAAPTHBIX CHUTYyallMsX, aJIeKBaTHO OLEHMBATH BKJIAJ KaXXJOr0 M3 YYaCTHUKOB
IpyNIbl B pelIEHUE pacCMaTpUBAEMOU MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauyecTBo 4acoB
Ne dueKkTpoHHbIE (LN (POBbLIE)
HaumenoBanmue pa3jae/ioB 1 TEM IPOrpamMmabl K()]-[Tpo,m,}[],[e HpaKTI/I‘leCKI/Ie
n/n Bcero o0pa3oBaTejbHbIE PeCypChl
padoTshI padoTsbI
Paznen 1. DU3UKA U METO/IbI HAYUHOI'O ITO3HAHMU S
bubmnoreka IIOK
1.1 | ®usuka ¥ METO/IbI HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubnuorexa [IOK
21| Kunewarika 10 https://m.edsoo.ru/7f41bf72
bubanoreka LIOK
22 | Munavmxa 15 https://m.edso0.ru/7f41bf72
bu6anoreka LIOK
2.3 | 3aKOHBI COXpAaHEHUS B MEXaHUKE 13 1 1 https://m.edsoo.ru/7f41bf72
Hroro 1o pasneny 38
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
. bubmuorexa [JOK
3.1 | OcHOBBI MONIEKYISIPHO-KMHETUYECKOI TEOpHH 16 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 | Ocnoset TepmoAMHAMIKY 18 1 https://m.edsoo.ru/7f41bf72
33 ArperatHbie cOCTOsSIHUS BemecTBa. Ma3oBbie 11 bu6mmoreka [JOK
' HEePEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 45



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

Paznen 4. JIEKTPOANHAMUKA

41| Srexrpocratitka 20 Egsgzlr?]?:(;(sigr(zllimmfn
42 [TocTostHHBIM 3neKTpUYecKuid TOK. Toku B 23 bubnmoreka [JOK
pa3IUYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 43
PesepBHOE Bpemst 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



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

11 KIIACC

KoauuecTBO 4acoB

Ne dnekTpoHHbIe (LN (POBbLIE)
HaumMeHoBaHue pa3esioB H TeM MPOrPaMMbI Konrpoabubie | IIpakruyeckue
n/n Bceero oOpa3oBaTe/ibHbIE pecypchl
padoTshI padoTsbI
Paznen 1. DJIEKTPOJANHAMUKA
bubnunorexa LIOK
1.1 | MarnuTtHOe 1oJie. DJIEeKTpOMarHuTHasT WHIYKITUS 22 1 3 https://m.edsoo.ru/7fA1c97¢
Hroro no pazgeny 22
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubnuorexa [JOK
2.1 | MexaHH4YeCKHUE U DJICKTPOMArHUTHBIC KoJieOaHus 18 1 https://m.edsoo.ru/7fA1c97¢
bubnuorexa [IOK
2.2 | MexaHn4ecKHe U 3JeKTPOMAarHUTHBIC BOJHBI 10 1 https://m.edsoo.ru/7f41c97¢
bu6anoreka LIOK
23 | Onruxa 20 3 https://m.edsoo.ru/7f41c97c
Hroro o pasneny 48

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 | OcHOBBI ClIEUATIBHOM TEOPUH OTHOCUTEIIBHOCTH 4 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97c
HWroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 | DneMeHTHI KBAaHTOBOW ONTUKH 12 E::Ss?ﬁr?f:éligrouﬁfﬂwk
4.2 | Ctpoenue atoma 8 bubmorexa [IOK

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



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

4.3

ATOMHOE PO

10

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

Uroro no pazaeny

30

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 | DneMeHTHI aCTPOHOMUH U aCTPOYU3UKH 14 E::LZH/I;I;T:;&:)(?SII? £41c97c
Hroro no pazneny 14
Paznen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 | O6o0miaroniee NTOBTOPEHHE 8 E;ISSH/I//I&T:;(;??U}? £41097c
Hroro mo pazneny 8
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoandyecTBO YacoB DJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie | [IpakTuyeckue
n/n Bceero U3YYeHU s oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 ®usuka — Hayka o npupone. Hayunsie MeToasl 1 bubnnorexa [JOK
MO3HAHUS OKPYKAIOLIEro Mupa https://m.edsoo.ru/ff0c32e2
Poxab u Mecto dhu3uku B GOpMUPOBAHUH
2 | coBpeMeHHOH i)a HOU K(g I;I/IHIi MHpa, B 1 bubmmorexa [IOK
P . Vi P Vp ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH IO IeH
Mexannuyeckoe apumxenne. OTHOCUTENBHOCTD
3-4 | Mexa"nuueckoro ABmxenus. IlepeMmenienue 2 bubmnorexa [IOK
a - iepemett ’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
5-6 | PaBHOMEpPHOE IIPAMOIIMHENHOE IBIKEHIE 2 bubmmorexa [IOK
p p a https://m.edsoo.ru/ff0c3620
7-8 | PaBHOYCKOpEHHOE IIPSIMOJINHENHOE IBIKEHIE 2 bubmorexa LHOK
yerop p a https://m.edsoo.ru/ff0c372e
CBoOogHOe majieHne. Y CKopeHue CBOOOTHOTO bubnuoreka [JOK
9-10 2
HaJcHUS https://m.edsoo.ru/ff0c39cc
11- | KpuBonunelinoe aBuxeHue. J[BrmkeHne 9 bubmuoreka [JOK
12 | MmaTepuaTbHON TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
ITpunnun otHOocHTEIbHOCTH I anuiies.
13- I/II:Ie HI/IaJIBHBIe cucTeMbl oTcuera. IlepBrIil 3aK0H 2 bubmmorexa [IOK
14 pH - ep https://m.edsoo.ru/ffOc3be8
HrroTona
15- | Macca tena. Cuna. [IpuHIMI Cyneprno3uiiuy Cui. 5 bubnuotexa [JOK
16 | Bropoii 3akoH HploToHa 11 MaTepuaaIbHON TOUKH https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

1r- Tperuii 3akod HproToHa 47151 MaTepralIbHBIX TOYCK bubmoreia OK

18 P A P https://m.edsoo.ru/ff0c3be8

19- | 3akon BcemupHOro taroreHus. Cuia TSKeCTH. bubnuoreka [IOK

20 | [lepBasg kocMHYECKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00

21- bubmunoreka [IOK
Cuna octu. 3akoH ['yka. Bec Tena

22 yipyr YK https://m.edsoo.ru/ff0c3e18
Cuna tpenusa. Kocxddument tpenust. Cuna

23 con OTiBJ'IeHI/I}I 1| (11)/1(1) BI/I)I(eHI/II/II) TeJa B KUIKOCTH bubmorexa [JOK

24 P pu A A https://m.edsoo.ru/ff0c3f76
WJIU Ta3e
[TocTymarensHOE U BpallaTeIbHOE ABUKEHUE

25 a600J1yIl(1)TH0 TBE OFOpTeJ'Ia MowmeHnT cuisbl. Ilneuo bubmorera [JOK

27 pA o ] https://m.edsoo.ru/ff0c41a6
CHJIBL. Y CJIOBHSI PaBHOBECHS TBEPJOTO Tela
HMItynbsC MaTepUaIbHONW TOYKH, CUCTEMBI

28- MaTepHaNIbHBIX ToYeK. IMIybc cuibl. 3aK0H bubmorexa [JOK

30 P ’ Y ' https://m.edsoo.ru/ff0c43d6
COXpaHEHUS UMITyNIbca. PeakTHBHOE BHKEHHE
Pa6ora m momHOCTE cuibl. Knnetnueckast

31- SHEPrus MaTepHalbHOI Touku. Teopema 00 bubmorexa [JOK

33 P p o p https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW YHEPTHH
ITorenumanbHas sHeprusd. [loTeHnmanbHas

34- | sreprus ynpyro aeGopMUpOBaHHON MPYKUHBIL. bubnuoteka [JOK

36 | [ToreHnmanpHas SHEPTHUS TeJIa BOIH3U https://m.edsoo.ru/ff0c461a
MOBEPXHOCTU 3EMIIH
[ToTeHIMaIbHbIE K HEMIOTEHIIUATBHBIC CHIIBI.

37- | CBsi3b paOOTHI HETIOTCHIIMATBHBIX CHII C bubnuorexa [JOK

38 | u3MeHeHneM MEXaHWYECKOW SHEPTUH CUCTEMBI https://m.edsoo.ru/ff0c478c
TeJ. 3aKOH COXPAaHEHMsI MEXaHUYECKOW SHEPTHH

39 JlaGopaTtopHas paborta «VccinenoBanue cBs3H

pabOTHI CHITBI C I3BMEHECHUEM MEXaHUYECKOM



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
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SHEPIUH Tejla Ha IIPUMEPE PACTSHKCHUS
PE3MHOBOIO KIyTa»

Konrponsnas padora o teme «Kunemaruka.

bu6mmoreka [IOK

40
Jlunamuka. 3aKOHbI COXPaHEHUSI B MEXAHUKE» https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-
41 | kuHeTHYECKOM Teopur. bpoyHOBCKOE NBUKEHHE bubmorexa LHOK
PHH. BPOYH A ' https://m.edsoo.ru/ffOc4dc2
Huddys3us
XapakTtep JBMKEHUS U B3aUMOCHCTBUS YaCTHIL
42 | BemecTBa. Mojienu CTPOSHHUS Ta30B, KUIKOCTEH 1
TBEPIBIX TEI
43- | Macca monekyn. KonudecTBo BemiecTsa.
44 | TTocrossHHas ABOTaIpoO
45 TemoBoe paBHOBecue. TemnepaTrypa u eé
u3mepenue. lllkana remneparyp Llenbcus
46- | Uneanphsrii ra3 B MKT. OcHOBHOE ypaBHEHHE bubnmnorexa [JOK
47 | MKT https://m.edsoo.ru/ffOc4fde
AOcoroTHas TeMIiepaTypa Kak Mepa cpeaHei
48- KHHCTHYECKOM dHE Ir)nnyanmeHmpMOJljeK | bubmorexa HOK
49 priva . i https://m.edsoo.ru/ff0c511e
VYpasuenue Menaeneesa-Knanelipona
50-
50 3akon JlanpToHa. ['a30BbIe 3aKOHBI
JlaboparopHas pabota «lccrnenoBanue
53 | 3aBHCHUMOCTH MEXIy NapaMeTpamMu COCTOSHHUS
Pa3peKEHHOTO Ta3a»
54- | N3omporiecchl B HACAIBHOM Ta3e U UX bubmuorexa [JOK
56 | rpadmueckoe mpeacTaBIcHUE https://m.edsoo.ru/ff0c570e
57- | BayTpeHHss S5HEpTrusi TEPMOIMHAMHYECKOM bubnmnorexa [JOK
59 | cucremsl U criocoObI €€ n3MeHnenus. Konmmuecto https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

TEIUIOTHI U paboTa. BHyTpeHHsIs SHEpTrUs
OJIHOATOMHOT'O UJCAJIBHOIO raza

00- Bunae! renonepenaun bubmorexa HOK

61 A pea https://m.edsoo.ru/ff0c5c36
VY nenpHas TemI0EMKOCTh BelecTBa. Komuuectso

o2- TEIUIOTHI IIPH TeIUIonepenave. AaunadbaTHbIi bubmmorexa [TOK

64 P pedane. A https://m.edsoo.ru/ff0c5c36
nporecc

65- | [lepBblii 3aKOH TEPMOIUHAMUKH H €TO bubnnoreka [JOK

66 | mpuMEeHEeHHE K H30mpolieccam https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs npoiieccoB B mpupojie. Bropoii bubnuorexa [JOK

67
3aKOH TE€PMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230

68-

69 ITpunnun nencreud u KIIJ[ TernoBoil MammHbl Eggg;;f;igﬁ}:foceooa

70 | Hukn Kapno u ero KII/|

71-

79 DKonoru4eckue npoOIeMbl TETI0OIHEPTeTUKH
O6o06matomuii ypok «MonekynspHas Quzuka. bubnuoteka [JOK

73
OCHOBBI TEPMOJUHAMUKH» https://m.edsoo.ru/ff0c6938

74 KonTponbhas padota no teme «MonekynspHas bubnuoreka [IOK
¢uzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6a50

75- | [TapooOpazoBanue u KoHaeHcalus. Mcnapenue u bubnuoreka [IOK

76 | kureHue https://m.edsoo.ru/ff0c63b6

77- | AGconroTHasI U OTHOCHUTEIbHAS BIAYKHOCTh bu6mmorexa [IOK

78 | Bo3ayxa. HaceieHHslii map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckne n aMmopHsie

79- TeJ'IEIl) 2IAHI/IS:O OHI;/ISI CBOWCTB K I/ICTaJIJIOE(bH(I/I KHE bubmorera [JOK

80 ) ™ P FARIA https://m.edsoo.ru/ffoc65f0

KpHuCTaJJIbI. COBpeMeHHLIC MaTCpHraJibl



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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81- | [InaBneHue M KpuCTAILIM3AIUA. Y IEIbHAS TEIIOTA bubmumoreka [IOK
82 | muaBnenus. CyOaumanus https://m.edsoo.ru/ff0c6708
83- VYpaBHEHHE TEILIOBOTO OajlaHca bubmorexa HOK
85 P https://m.edsoo.ru/ff0c6820
86- | DnekTpu3anus Tei. IJIEKTpUIeCKuid 3aps. JlBa bubnnoreka [JOK
87 | BUJA STEKTPUUECKUX 3apsI0B https://m.edsoo.ru/ffOc6bcc
88- | IIpoBOAHUKH, TUIEKTPUKHU U MOTYIPOBOIHUKH. bubmmoreka [JOK
89 | 3akoH coxpaHeHHsI STEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ffOc6bcc
90- | BzaumogeiicTBue 3apsnoB. 3akoH KyroHa. bubmmoreka [JOK
91 | To4euHBI# JIEKTPUUCCKHUI 3apsi] https://m.edsoo.ru/ffOc6ce4
Hanpsoxénnocts amektpuyeckoro noiist. [Ipunnumn
92 c ep TMO3ULUU DIIEKT I/II)‘-IGCKI/IX noJjeun HI/IEI/II/IH bubmorexa [JOK
93 | YIP . P ' https://m.edsoo.ru/ffoc6df2
HANPSOKEHHOCTH
94- | PaboTa CHII BJIEKTPOCTATUICCKOTO TTOJISL. bubnnoreka [JOK
95 | [lorenmuain. PasHOCTh MOTEHIIAIOB https://m.edsoo.ru/ff0c6f00
[TpOBOAHUKY M TUAJIEKTPUKH B
%6- 3J'IpeKT I([)CTaTI/I‘leI([:KOM nol?le JydnexkTpuaeckast bubmmorexa [JOK
97 P ' P https://m.edsoo.ru/ff0c7018
MPOHUIIAEMOCTh
98- OnexTpoéMkocTh. KoHieHcaTo bubmorexa [JOK
99 P ' A P https://m.edsoo.ru/ff0c7126
100- | DneKkTpoéMKOCTh TUTOCKOTO KOHJICHCATOpA. bubmuoreka [JOK
101 | DHeprus 3apsHKEHHOTO KOHIEHCATOpa https://m.edsoo.ru/ff0c72c0
102 JlaGopaTtopHas pabota "M3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa'
103 | IlpuHiun neicTBUs U MpUMEHEHHe

KOH/IEHCAaTOPOB, KOIIMPOBAJILHOI'O armnapara,
CTPYHMHOTI'O ITPUHTEPA. DIEKTPOCTATUYECKAS
3alMTa. 3a3eMIIEHHE YIEKTPOIIPUOOPOB.
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104 | KontpomnbHas paboTa 1o TeMe «IIEKTPOCTATHKAY.
DNEKTPUUECKUN TOK, YCIIOBUS €r0

105- | cymectBoBanus. [TocTossHHbIN TOK. CHia ToKa.

106 | Hampsixenne. Conporusienue. 3akon Oma aiis
y4JacTKa Lenu
[TocnenoBarenbHOE, TapaICIbHOE, CMELIAHHOE

107- | coenunenue npoBoAHUKOB. JlabopaTopHas paborta bubnnoreka [HOK

108 | «3y4yeHne CMENIAaHHOTO COCTMHEHHUS https://m.edsoo.ru/ff0c74f0
PE3UCTOPOB

109- | PaboTa 1 MOITHOCTB NEKTPUICCKOTO TOKA. 3aKOH bubnnoreka [JOK

110 | Jxoyns-Jlenma https://m.edsoo.ru/ff0c7838
3akon OMa A1 OJTHOM (3aMKHYTOI)
aJIeKTpruecKoii 1enu. KopoTkoe 3aMbIkaHue.

111- Jlabopatopnas pabora «13mepenne IC bubmorexa HOK

112 https://m.edsoo.ru/ffOc7ae0
HUCTOYHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTHBIICHUS

113- DNeKTpOHHAs TPOBOAUMOCTH TBEPBIX METAJLIOB.

114 3aBUCHMOCTE COITPOTHUBIICHUS METAJIOB OT
Temreparypbl. CBEpXITPOBOAMMOCTh

115 DneKkTpuueckuii Tk B Bakyyme. CBoMCTBa
AIIEKTPOHHBIX ITYYKOB

116- EonynpOBo;[HHKH, I/Ij( COOCTBEHHAs ¥ PUMECHAas BuGmorexa LIOK

117 | [POBOANMOCTD. CBofictea p—n-niepexoza. https://m.edsoo.ru/ffOc84ae
[TomymmpoBOTHUKOBEIE TPUOOPHI

18- | omiron. Snextpommmsecrss ancconms buGmnorera LIOK

120 ' ) https://m.edsoo.ru/ff0c82ba

DneKTpoaun3



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

121- | DnekTpudeckuii TOK B razax. CaMOCTOATEIbHBINA 1 2 bubmmoreka [JOK
122 | necamocrtosTenbHbIN pa3pan. Monuus. [Inazma https://m.edsoo.ru/ff0c84ae
Onex ecKHe 60 CTpOMCTBa
125 | nscexoe npvenene. Upannra texn | 2 buSmiorea LIOK
124 | 7P P P https://m.edsoo.ru/ffOc86fc
0e30macHOCTH
126- . bu6mmoreka [IOK
127 OBo0maroumi ypoi «IeKTpOAHAMIK 2 https://m.edsoo.ru/ff0c88be
KontponbHas padora o reMe «JIeKTPOCTATHKA.
128 | [TocTosIHHBIN IEKTPUIYCCKUN TOK. TOKH B 1 bubmorexa HOK
P ' https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpelax»
. " " bubmuorexa [JOK
129 | PesepBHblii ypok 1m0 Teme "DIEKTPOIMHAMHKA 1 https://m.edsoo.ru/ffOC8c56
130- | PesepBHblit ypok. Q600NN YPOK MO TeMaM 7 bubnnoreka [JOK
136 | 10 xmacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka KonTpoabubie | [IpakTuyeckue
n/n Bceero U3YYeHUs oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
[TocTossHHBIE MArHUTHI U UX B3aUMOJEHCTBUE.
1 MarnutHoe 1ojie. BeKkTop MarHuTHON HHIYKIIUU 1 buGnnorexa LIOK
" P VI https://m.edso00.ru/ff0c9778
JIvHUKM MarHUTHON MHIYKIIUU
5 MarnuTHO€e noJjie TPOBOJHUKA C TOKOM. OTBIT 1 bubnnoreka [JOK
Opcrena. BzaumoeiicTBre NpoOBOHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHas padota «/3yueHne MarHuTHOTO MOJIS 1 1 bubnnoreka [JOK
KaTYLIKHU C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBrE MarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM.
4-6 | Cuma Amrepa. JlaboparopHas padora «ccnemoBanue 3 1 bubmmorexa [TOK
N pa- PATOpHAA p https://m.edsoo.ru/ff0c9acO
JEHCTBHS MOCTOSTHHOTO MarHuTa Ha PaMKy ¢ TOKOM»
JlelicTBME€ MarHUTHOTO TTOJISI HA JBHKYLIYIOCS
7-9 | zapspxernyro yactuny. Cua Jloperria. Pabora cuisl 3 bubmmorexa [TOK
P o Y P ' https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIus. [loTok BekTopa
10-12 | marautHOU MHAYKIMA. DJIC nHAYKINN. 3aKOH 3
ANEeKTpOMarHuTHOW uHaykiuu Mapanes
13 JlabopaTopHas pabota «MccnenoBanue siBICHUS 1 1 bubnmoreka [JOK
AJIEKTPOMArHUTHON WHTYKIIH https://m.edsoo.ru/ff0cal50
NunyktuBHOCTD. SIBNeHue camounaykuuu. 3JC
14-17 | camoun WM. DHEPIUs MAarHUTHOTO TOJISI KaTYIIKH 4 bubmorexa HOK
FYKILIH. P ym https://m.edsoo.ru/ff0ca600
C TOKOM. DJIEKTPOMArHUTHOE TI0JIe
18-19 | TexHuveckue ycTpoicTBa U UX MPUMEHEHUE: 2



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

MMOCTOAHHBIC MAIrHUTEI, 3JICKTPOMArHUThlI,
SJICKTPOABUTIATCIIb, YCKOPHUTEIN 3JIEMCHTAPHBIX
YaCTUll, MHAYKIIHUOHHAs I1€Yb

20-21 O6o6maromuii ypok «MarauTHoe modie. bubnmoreka [JOK
DneKTpOMarHuTHas UHIYKLHS https://m.edsoo.ru/ffOcab82
29 Konrtponbnas padora o reme «MarHuTHOE T0JIe. bubnuoreka [IOK
DneKTpOMarHuTHas HHIYKLIHS https://m.edsoo.ru/ff0cad58
CB00OIHBIC MEXAHUYCCKHUE KOJICOaAHNUS.
23-24 | 'apMoHHMYecKHEe KocOaHus. Y paBHCHUE bubmorexa [JOK
p o p https://m.edsoo.ru/ffOcaf06
rapMOHHYECKHX Kosiebanuii. [IpeBpamenue sueprun
JlaGopaTopHas pabota «lccnenoBanue 3aBUCUMOCTH
25 | mepuoaa MajbIX KoJeOaHMI rpy3a HA HUTU OT JJTMHBI
HUTHU U MacChl TPy3a»
Konebartenbublit KoHTYp. CBOOOIHBIE
ANEKTPOMArHUTHBIE KOJeOaHus B UACATbHOM
26-28 | xomebaTeIbHOM KOHTYPE. AHAIOTHS MEXKT bubmmorera [TOK
ype. Y https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU
KoJICOaHUSIMH
99-30 ®opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTUU B bubnnoreka [JOK
ueaIbHOM KoJeOaTeTbHOM KOHTYpe https://m.edsoo.ru/ffOcb9c4
[IpencraBieHue 0 3aTyXalONIMX KOICOAHUIX.
31-32 | BeinyxaeHHbIE MEXaHHUECKUE KOoJIeOanunsa. Pe3oHanc bubmmorexa [TOK
y ) ) https://m.edsoo.ru/ffOcbb86
BreinyKeHHBIE 2TIEKTPOMAarHUTHBIE KOJICOaHHs
[lepemennslit Tok. CUHYyCOUJANIbHBIN TEpEMEHHBIN
33-34 | Tox. MOILIHOCTE NIEPEMEHHOTO TOKA. AMIUIUTYIHOE U bubmmorexa LOK
. P ' Y https://m.edsoo.ru/ff0chd34
JCHCTBYIOIIEe 3HAYCHHUE CUITBI TOKA W HATIPSDKCHUS
35.36 Tpanchopmarop. IlpoussoacTso, nepenava u

noTpedIieHne 3JIEKTPUUECKON IHEPTHU



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
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VYeTpoiCTBO U MPAKTHUUECKOE MPUMEHEHHE

37-38 | aJeKTpUUECKOTO 3BOHKA, TeHEPaTOpa MEPEMEHHOTO bubmmorexa LIOK
p ~ ’ patopa ep https://m.edsoo.ru/ff0cc324
TOKa, JINHUH 3JIeKTporiepenay
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE
39-40 | snexTposneprun. KynpTypa ncnoiap3oBanus
AEKTPOIHEPTHH B MMOBCEAHEBHON KU3HU
MexaHn4ecKkue BOJIHBI, YCIIOBUS PACIIPOCTPAHEHUS.
41-42 | Ilepuox. CKOpOCTh PacIpOCTPAaHEHNS U UIMHA BOJIHBI bubnnorexa LIOK
PHOA P pacmipoctp ' https://m.edsoo.ru/ffOcca54
[Tonepeunblie ¥ MPOTIOJIEHBIC BOJTHBI
43-44 3Byk. CkopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota bubnuoreka [IOK
toHna. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
45-46 DNeKTPOMarHUTHHIE BOJHBI, UX CBOICTBA U CKOPOCTb. bubnunoreka [JOK
[IIxana 371eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
47-49 [TpuHIMIIBI paguOCBsI3U U TeleBUaAeHUA. PazButue
cpencTB cBsi3u. Pagmonokarus
bu6mmoreka [IOK
50 | KontponbHas pabota «KoneGaHust 1 BOTHBDY
p p https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeitHOE pacpocTpaHeHHEe CBETa B
51 OIHOpPOAHOM cpeze. Toueunblid UICTOYHMK cBeTa. JI bubmmorexa [OK
AHOPOL pese. Sk https://m.edsoo.ru/ff0cd350
CBeTa
59 OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA. bubnuoteka [JOK
[TocTpoenune n3o0pakeHUi B TUIOCKOM 3€pKajie https://m.edsoo.ru/ff0cd4e0
53.54 [Ipenomnenue cBera. [lonHOE BHYTpEeHHEE OTpaKEHHE. bubnmoreka [JOK
[IpenenbHbIN yroa MOJHOTO BHYTPEHHETO OTPAKEHUS https://m.edsoo.ru/ffOcd7f6
55 JIaGoparopHas paboTa «/3mepenue nmoxkasaremns bubmuoreka [IOK
[IPEIOMIICHUS CTEKIIA» https://m.edsoo.ru/ffOcd67a
56-58 JIunzsel. [Toctpoenue nzobpaxenuii B nua3e. opmyrna bubmuotexa [JOK

TOHKOH JIMH3EIL. Y BeIMYECHUE JIMH3EI

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
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https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Jlaboparophas pabora «ccrnenoBanue CBOMCTB

59 .
M300paXeHUI B TMH3AX»
Hucniepcust ceera. CIOXKHBIN cocTaB 6€710r0 CBeTa.
60-62 | LIBer. JTaGopaTopHas pabora «Habmronenwne
JUCIIEPCUU CBETA»
63-65 Wntepdepennus ceera. Audpakius cera. bubnuoreka [IOK
JudpakimonHas pemeéTka https://m.edsoo.ru/ffOced22
66-67 | [TonepeynocTts cBeTOBBIX BOJIH. [losspusanus cera ngg;ﬁf;igﬁﬁﬂk f00e
68-70 OnTrueckue MpuOOpPHI U yCTPOICTBA U YCIOBUS UX
0€301acHOTO PUMEHEHUS
71 I'paHu1bl TPUMEHUMOCTH KIIACCUYECKON MEXaHUKHU. bubnnoreka [JOK
[TocTynatel cienuanbHOM TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf862
79 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEUICHHE bubnnorexa [HOK
BPEMEHU U COKPALLECHUE JUTUHBI https://m.edsoo.ru/ffOcfa42
73 DHeprus U UMIYJIbC PEISITUBUCTCKON yacTUlbl. CBS3b bubnnoreka [JOK
MacChI C SHEpTUEH U UMITYJIbCOM. DHEPTus MOKOs https://m.edsoo.ru/ff0cfc68
74 KonTponbnas padota «Ontuka. OCHOBBI ClIeIMAaIbHON bubnuoreka [IOK
TEOPUN OTHOCUTEITBHOCTI https://m.edsoo.ru/ffOcf6f0
7576 ®oronsl. opmyna [Inanka. DHEprus U UMIYIbC bubnuoreka [IOK
¢dorona https://m.edsoo.ru/ffOcfel6
77 OTtkpriTHe U uccnenoBanue GotodPdexra. OnpITh A. bubnuorexa [JOK
I'. CroneroBa https://m.edsoo.ru/ffOcffc4
78-79 3akonbl potorddekra. YpaBHeHNE DUHINITECHHA TSI bubnmnoreka [JOK
dbotorddekra. «KpacHas rpanuma» Gorordpdexra https://m.edsoo.ru/ff0d015e
80 JNaBnenue ceera. Onwitel I1. H. JIeGenena. bubmuorexa [JOK

XnuMHuueckoe IeHCTBHE CBETA

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

TexHu4eckue ycTpoucTBa U MPAKTUYECKOE

81-82 | mpumenenue: GpororneMeHT, PoToaaATINK, COTHETHASL
Oarapesi, CBETOANO]
83-86 Pemrenue 3aau no reme «JIeMEHTHI KBAHTOBOM bubnmoreka [JOK
OIITUKK https://m.edso0.ru/ff0d0302
87 Mopnens aroma Tomcona. Onbitel Pesepdopaa mo bubnnoreka [JOK
paccessHUIO a-dactull. [InanerapHas monxens atoma https://m.edsoo.ru/ff0d091a
bubmuorexa [JOK
88-89 | IToctynarsl bopa
4 P https://m.edsoo.ru/ff0dOafa
Nznmyuenue u norsomeHue GOTOHOB MPH IMEPEXOe
90-91 | aToma ¢ OJTHOTO YPOBHS SHEPTUU HA oii. Bubt bubmmorexa [JOK
A P P APYTOH- BHA https://m.edsoo.ru/ff0dOafa
CIICKTPOB
BonHoBbie cBolicTBa yacTuil. Bosubl 1e bpoiins.
92-94 | KopnyckymsipHO-BOJHOBOM Ayanu3M. CIOHTaHHOE U bubmmorexa [JOK
PIyCKy?Ap a4 ' https://m.edsoo.ru/ff0d0ca8
BBIHYXXJICHHOE U3TyUCHHE
95 OTtkpsiTHe paguoakTuBHOCTH. OnbITH Pesepdopaa mo bubnmnoreka [JOK
OIIPEAEIICHUIO COCTaBa PAJUOAKTUBHOI'O U3IIyYECHUS https://m.edsoo.ru/ff0d0fd2
96-97 CgoiicTBa anb(a-, 6era-, ramma-u3nydeHus. Bnusaue
PaMOAaKTUBHOCTH Ha )KUBBIE OPTaHU3MBI
OTtkpbITHE IPOTOHA U HEWTpoHa. 30TOMBI. ANbda-
98-99 | pacmag. DIEeKTPOHHBINA U ITO3UTPOHHBIN OeTa-pacna bubmmorexa LHOK
P ' P P P ' https://m.edsoo.ru/ff0d1162
l'amma-uznydenue
DHeprus CBA31 HYKJIOHOB B Sipe. SIIepHbIE peaKiuu.
100- s epHHﬁ eaKTOYKH 06neM51p e CHepKTI/IBI};)I bubmmorexa [JOK
103 Aep P p- 1P . P ’ https://m.edsoo.ru/ff0d1356
9KOJIOTHUECKHE aCTICKTHI SJICPHON SHEPTeTUKH
DnemMeHTapHbIe YacTULlbl. OTKPBITHE TO3UTPOHA.
bu6mmoreka [JOK
104 | Metobl HAOMIOACHNUS M PETUCTPAIIMH DIIEMEHTAPHBIX

yactull. Kpyraeiii cton «PyHaaMeHTalbHbIE

https://m.edsoo.ru/ff0d0e38
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B3auMOJIeHCTBH. ENMHCTBO (U3NUECKOM KapTHHBI
MUDPa»

Oranel pazButus actpoHoMuu. Ilpukiiagnoe u

105- | MUpOBO33pEHUECKOE 3HAUCHUE aCTPOHOMUU. Bua

107 | 3B&3mHoro HeOa. Co3Be3aus, IpKHe 3BE3/bI, TUIAHETHI,
ux Buaumoe Buxenue. ColnHeyHas cucreMa

108- | Comnne. ConHeuHasi akTUBHOCTb. MICTOUHUK SHEPTUN

109 | ComHna u 3BE311
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3 /b

110- | rmaBHOM MOCTIEIOBATEIPHOCTH. BHYTpeHHEE CTpOSHUE

112 | 3B&3a. CoBpeMeHHBIC MTPEICTABICHHS O
MIPOUCXOXACHNUHU U 3BoJtoluu CoslHLa U 3BE3]T

113 Muiteunsiii [1yte — nama [Manaktuka. [lonoxenue u

11 4- neuxenne Comnnua B ["anakruke. ["anaktuku. Y€pHbie
TBIPBI B STIPAX TAIAKTUK

115 Bcenennas. Pa30eranue ranaktuk. Teopust bonbiioro
B3phIBa. PenukroBoe u3nyuenue. MeraranakTuka

116 | HepemeHnHsle npoGieMbl aCTPOHOMHH

117 KonTponbhas padota «21eMeHTbl aCTPOHOMUU U
acTpOpUUKI»
Oo6o06maromuit ypok. Poib puszuku u actpoHomMmuu B

118 | 3KOHOMHYECKOH, TEXHOJIOTHYECKOH, COIMAILHON 1
ATHUYECKOH cdepax AedaTeabHOCTH YeIoBeKa

119 O6o06maromuit ypok. Poib u mecto pusuxu u
aCTPOHOMMHU B COBPEMEHHOW Hay4YHOH KapTHHE MHUpa
O6o0maromuii ypok. Pois dpuszudeckoit Teopun B

120 | popmupoBaHUU MpeACTaBICHUN O PU3NUECKOM

KapTHHE MHpa




O6o06mraromuit ypok. Mecto ¢pu3n4eckoil KapTHHBI

121 | mupa B oO1IeM psiTy COBPEMEHHBIX €CTECTBEHHO- 1
HAYYHBIX MIPEJCTABICHUNA O IPUPOIC
122- | Pe3epBHbIi ypok. MarHUTHOE 10JIE. 5
126 | DnekTpoMarHuTHas WHITYKITUS
127- | PesepBHbIii ypok. OnTtruka. OCHOBBI ClIEIIMATBHOMN 5
131 | reopuu OTHOCUTEILHOCTH
132- | Pesepnsliii ypok. KBantoBas ¢usnka. J1eMeHThI 5 bubnnoreka [JOK

136 | actpoHOMUU U acTPOPUUKHK

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVISA YYEHUKA

» Gmsuka, 10 krace/ Makumes I'.4., byxosnes b.b., Corckuit H.H.; mon
penaknueti [TapdentreBoit H.A. AknronepHoe o6mecTBo «M3marenscTBo
«IIpocBenieHue»

» Gusuka, 11 kinace/ Msikumies I'.J1., ByxoBues b.b., Yapyrun B.M.; noa
penakmueit [lapdentreBoit H.A. AknimonepHoe obmectBo «M31aTeancTBo

«HpOCBGIHeHI/IC»

METOAUYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



IInan BocnuTaTeIbHOI PadOThI IKOJIbI

Ha 2024/2025 y4eonslii rog (10-11 kaaccbi)

YpouHasi 1eITeJIbHOCTh

Heaa Kaaccesl Bpems OTBeTCcTBEHHBIE
NpOBeIeHHUs!
MuHyTKH 6€301aCHOCTH 10-11 B teueHune rona Yuurens ¢puzuku bapues A.H.
Bcepoccuiickune o0yuaromue
MepOonpUsITHS
Kunoypokwu (B pamMkax 10-11 B teuenue rona VYuutens ¢puszuku bapues A.H.
Bceepoccuiickoro HapogHOro IPOeKTa)
105 neT co nHA poXKACHUS Iejarora 10-11 27.09.2024 VYuurens ¢puzuku bapues A.H.
CyxomiuHckoro B.A.
300 net co 1HA yupeKIeHUs 10-11 08.02.2024 VYuurens ¢puzuku bapues A.H.
Poccuiickoit Akagemuu Hayk (1724)
100 5iet co aHS pOKIACHUS PYCCKOTO 10-11 20.05.2025 Yuurens ¢pusuku bapues A.H.
aBUKOHCTpyKTOpa A.A. Tynonesa
(1925-2001)
IlpeaMeTHbIEe Hee U 10-11 [To many IMO Yuutens ¢puszuku bapues A.H.,
Henens 6uonoruu, xumun 1 pU3nNKu pykoBogutens HIMO
I'mymkosa O.b.
IIpoekTHAasi 1eSITEBLHOCTD:
Opranuzauus 10-11 B teuenuu rona Yuutens ¢puszuku bapues A.H.
MIPOEKTHO-UCCIIEI0BATEIBCKOM
NeSITebHOCTH 00yUaroIMUXCsl Ha
ypOKax
Bcepoccuiickas onmnMnuana 10-11 ITo nnany VYuurens ¢puzuku bapues A.H.,
IIKOJIBHUKOB 110 (PU3HUKE (IIKOIBHBIN METOANYECKON 3amecTuTenb qupexropa Kopoit
3Tan) paboThI JI.B., pykoBoaurens HIMO

I'mymkosa O.b.

Peanu3auus BoCNUTATEIbHOI0 MOTEHIHAJIA YPOKOB (COTIIACHO PaboYMM IIpOrpaMMaM yauTeeii-

IIPEIMETHUKOB)




