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INOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma no ¢usuke s 10-11 kimaccoB cocraBieHa Ha OCHOBE HOPMAaTHBHO-
MIpaBOBOM Oa3bl:

e ®OIOC COO (mpukaz3 MunucrepcrBa npocBemieHust Poccuiickoit ®Penepanuun
0112.08.2022 r..Ne 732)

e depnepanbHOl 00pa3oBaTeNbHas Mporpamma cpeasero obmero obpazoBanusa" (IIpuxas
Munucrtepctsa npocsemienus PO ot 23 Hos10ps 2022 1. N 1014)

* PaGouas nporpamma cpeaHero oOriero oopasoBanus rnpeamera «Puznkar

e OOII COO MAOY JIMLIEA Ne7 r. Tomcka.

e [Iporpammbl ocHOBHOro oOmiero oOpazoBanus: «®Dwmsuka» 10-11 xmaccel (6a30BbIT
YPOBEHB)
Copnepxanue IIporpammel HanpaBiaeHO Ha (OPMUPOBAHNE €CTECTBEHHOHAYYHON KapTUHBI MUpa
yuamuxcs 10—11 kmaccoB npu o0yueHnn ux ¢usuke Ha 6a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
nesTenbHOCTHOTO moxaxona. IIporpamma cootBerctByeT TpeboBanusiMm @OI'OC COO «k
TUIAHUPYEMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalPeIMETHBIM pe3yibTaraM oOOy4YeHHs, a
TaKkKe€ YYUTHIBAET HEOOXOAMMOCTh pealu3ali MEXIPEIMETHBIX CBsi3eld (QU3UKU C
€CTeCTBCHHO-HAyUYHbIMU Yy4YeOHBIMU MpeaMeTaMu. B Hell ompenensioTcsi OCHOBHBIE LIEJIH
U3y4YeHHUs (U3UKM Ha YpPOBHE CpeIHero oOmero oOpa3oBaHus, IUIAHUPYEMBIE pe3yJIbTaThl
OCBOCHHUS Kypca (pU3UKH: TUYHOCTHBIC, METAIPEAMETHBIE, PeIMETHBIC (Ha 0a30BOM YPOBHE).
[Iporpamma BkIrHOYaET:
* [UIaHMpYEMBbIE pe3yNbTaThl OCBOCHMS Kypca (M3MKH Ha 0a30BOM ypOBHE, B TOM YHCIE
IpeMEeTHbIE Pe3yJIbTaThl 0 rojaM 00yUYeHus;
® cozaepkaHue yueOHoro npeaMera «Dusnka» 1Mo rojgam o0ydeHus;
® TeMaTHYeCKOe IJIAaHUPOBAHUE C YKa3aHHMEM KOJMYECTBA YacCOB HAa H3Y4YEHHME KayKIOu
TEMBbl M XapaKTEePUCTHKON Y4eOHOW AEATENbHOCTH OOYYaroIIUXCs, peain3yeMoil NpH
M3YYEHUU ITHX TEM.

[Ipu pa3pabotke paboueil MporpaMMbl B TEMAaTUYECKOM IUIAHUPOBAHUU YYTEHbI BO3MO>KHOCTH
UCTIOJIb30BAaHUS AJEKTPOHHBIX (IM(POBBIX) 00pa30BaTENBHBIX PECYPCOB, SBIAIOIIUXCS Y4eOHO
METOJIMYECKUMH MaTepuaiamMu (MyJIbTUMEIUHHBIE MNPOTpaMMbl, 3JEKTPOHHbIE Y4YEOHUKH U
3aJJaUHUKH, SJICKTPOHHBIE OMOIMOTEKH, BHUPTyalbHble JIa0OpaTOpPUH, HUIPOBBIE INPOrPAMMBbI,
KOJUIEKIMM  IUGPOBBIX  00pa30BaTENIbHBIX  PECYPCOB), PpEATM3YIOIIUX  JUJAKTUYECKHE
Bo3MoxkHocTH KT, comepkanne KOTOPBIX COOTBETCTBYET 3aKOHOAATENBCTBY 00 00pa3oBaHUM.

1. Obwana xapakmepucmuxka npeomema

®dusnka Kak Hayka o HauOoJjiee OOLIMX 3aKOHAX MPUPOJBI, BHICTyIAs B KadyecTBE y4eOHOro

IpeaMeTa B IIKOJIe, BHOCUT CYILIECTBEHHBIM BKJaJ B CUCTEMY 3HaHUN 00 OKpY’KarolleM MHUpE.

HIkonpHBIH Kypc (PU3MKM — CHCTEMOOOpa3yloUil Ui eCTeCTBEHHO-HAYyYHBIX Y4YeOHBIX

IPEIMETOB, IOCKOJbKY (H3MUECKHE 3aKOHbI JIeKAaT B OCHOBE NPOLIECCOB M SIBJICHHIA,

U3y4YaeMbIX XUMHEH, Oronoruel, pusndeckoil reorpadueil u acrponomueil. McnonszoBanue u

aKTHBHOE MPUMEHEHUE (PU3MUECKUX 3HAHUH ONpeseNsieT XapakTep U pa3BUTHE Pa3HOOOPa3HbIX

TEXHOJIOTHH B cdepe SHEPreTHKH, TPAHCIOpPTa, OCBOEHHS KOCMOCA, IMOJYYEHHS HOBBIX

MaTepHaJIoB C 3aJaHHBIMHA CBOMCTBAMU U JIp.

B ocHOBY Kypca (U3UKH cpeiHel KOl OJIOKEH Psijl UAeH, KOTOPbIe MOXHO pacCMaTpUBaTh
KaK IPUHIUIBI €70 OCTPOCHMUS.

Hnest nenocrHocTu. B COOTBETCTBUM C HEN KypC SIBJISETCSA JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3fesioB (PU3MKH, BKIIOYAET KaK BOMPOCH! KIACCUYECKOM, TaK U
COBpEMEHHON (DU3UKH.

Hnesn renepanu3zanuu. B cOOTBETCTBUU ¢ HEW mMaTepuall Kypca PU3UKH OObEIUHEH BOKPYT
¢usnueckux Teopuil. Benymmm B Kypce sBisercss (QOpMHpOBaHHE IPEICTaBICHHHA O



CTPYKTYPHBIX YPOBHSIX MaT€pUH, BELIECTBE U MOJIE.

HUnes rymanmtapuzanum. EE€ peanuszanus npeanosiara€T HCIOJIb30BAHWE T'yMaHUTapHOIO
NoTeHuuana (U3NYECKOil HayKu, OCMBICICHHE CBSA3H Pa3BUTHUS (U3UKU C pa3BUTHEM OOILECTBA,
a TaKkKe C MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMH M 3KOJIOTMYECKMMHU Mpobiemamu. Mnaes
MIPUKJIATHON HarpaBieHHOCTH. Kypc Qu3MKu mpearnonaraeT 3HAKOMCTBO C IMUPOKUM KPyTrOM
TEXHUYECKUX U TEXHOJIOTUYECKUX MPHIIOKEHUN N3YUEHHBIX TEOPUN U 3aKOHOB.

Hnest 3koJiorM3anmm peanusyercs IO0CPEICTBOM BBEICHMS DJIEMEHTOB  COICpXKaHMS,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMPOOJIEMaM COBPEMEHHOCTH, KOTOpBIE CBA3aHbl C Pa3BUTHEM
TEXHHMKHU M TEXHOJIOTHUH, a TakKe 00CYKIeHHsI MPoOJIeM pallMOHaIbHOTO MPUPOAOIIOJIB30BAHUS U
HKOJIOTHUECKON OE€30MaCHOCTH.

CTepXHEBBIMH 3JIEMEHTaMHU Kypca (U3HKH CPEJHEW IIKOJIBI SBISIOTCS (PU3UUECKUE TEOPHH
(popmupoBaHMe MpPENCTaBICHUH O CTPYKType IIOCTPOCHUS (U3UUECKOM TeopuH, poJu
(yHIAMEHTAJIbHBIX 3aKOHOB M IPHUHLMUIIOB B COBPEMEHHBIX IPEACTaBIECHUSX O IPHUPOJE,
rpaHulax NPpUMEHUMOCTH TEOPUM, JJIsl ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CucTeMHO-JeSTeIbHOCTHBIM NMOAX0A B Kypce (HM3MKHM peaau3yercsl IMpexae BCero 3a CYET
OpraHu3alMK 3KCIIEPUMEHTAIFHON JesITeIbHOCTH oOydarommuxcs. s 6a30BOro ypoBHsS Kypca
(GU3MKH — 3TO HCIOJIB30BAaHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB H
71a00paTOpHBIX PabOT, KOTOphHIE B IMporpaMme OOBEAMHEHbI B OOIIMH CIHMCOK YYEHHYECKHX
NPaKTUYEeCKUX paboT. Beinenenue B ykazaHHOM IMepeuHe JabopaTOpHBIX padoT, MPOBOAMMBIX
11 KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCSA yYaCTHUKaMHU 00pa30BaTeIbHOIO IpoLecca UCXOs U3
0COOEHHOCTEH TEeMaTHYeCKOro IUIAHUPOBAaHMS W OCHalleHus KaOuHera ¢usuku. Ilpu stom
o0ecrnieurnBaeTcs OBJIAZEHUE OOYYaIOIIUMUCS YMEHHUSIMHU IPOBOJUTH KOCBEHHBIE H3MEPEHMS,
UCCJIEIOBaHMs 3aBUCHUMOCTEN (PHU3MYECKHX BEJIMYUMH M TIOCTAaHOBKY OIBITOB IO TPOBEPKE
IIPEJJIOKEHHBIX TUIIOTES.

2. Ileau uzyuenus npeomema «Puzuxka)

OCHOBHBIMU TIEJISIMU U3Y4YeHUS (DU3UKH B 001IeM 00pa30BaHUU SBIISFOTCS:

— ¢dopMHUpOBaHHE UHTEPECA U CTPEMIICHHUS O0yUaIONUXCS K HAYYHOMY M3YUYCHHIO IPUPOJIHI,
pa3BUTHE UX UHTEIJICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

— pa3BUTHE TPEACTABICHUH O HAyYHOM METOAe TMO3HaHUS ©  (HopMHpOBaHHE
HCCIICIOBATEIILCKOTO OTHOIICHUS K OKPYIKAIOIUM SIBJICHHSIM;

— (opmupoBaHNe HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa HU3Y4YEHHsS OCHOB CTPOCHHUSA
Marepuu U GyHJIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

— dopmupoBaHre yMEHUH OOBACHATH SBJICHHUS C WCIOJB30BaHWEM (DM3MUSCKUX 3HAHUN U
HAYYHBIX JI0KA3aTeIbCTB;

— (opmupoBaHUe MpeACTaBICHUI O POIH (PUUKH JUIS PA3BUTHUS JPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHIA.

JlocTikeHne STHX Leneld oOecreynBaeTcs pelieHHeM CIeIyloIuX 3ajad B Ipoliecce
M3y4deHus Kypca (U3UKU Ha YPOBHE CPEAHETo 001Iero oopa3oBaHus:

— npuoOpeTeHre CHUCTeMbl 3HaHMNW 00 00muX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIFOYAs MEXaHHUKY, MOJICKYJISIPHYIO (U3UKY, dJEKTPOIMHAMHUKY, KBAHTOBYIO (DU3UKY
Y 3JIEMEHTHI acTPO(OU3UKH;

— (opMupoBaHNE YMEHUN MPUMEHATh TEOPETUUYECKUE 3HAHUS IS OOBSICHEHUS (PU3UUECKUX
SIBIIGHUH B TIPUPOJIE U JUTsI IPUHATHS MPAKTUYSCKUX PEIICHUI B IOBCETHEBHOM JKU3HH;

OCBOCHHE CIOCOOOB PEHICHMs Pa3IM4YHBIX 3334 C SBHO 33/JlaHHON (pU3MUYECKOW MOJENbIO,
3aja4, TMOAPA3yMEBAIOIINX CAMOCTOSATENbHOE CO3AaHHe (PU3MUEeCKOH MOJAENH, aJleKBaTHOMN
YCIIOBHSIM 33]1a4H;

— TMOHUMaHHe (PU3NYECKUX OCHOB M TPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHHS HA OKPYKAIOIIYIO CPEy;

— OBIIQJICHUE METOJIaMH CaMOCTOSITEJIPHOTO TUIAHHPOBAHUS W TIPOBEICHHS (PU3HMUYECKUX
OKCIIEPUMEHTOB, aHallM3a W UWHTEepHpeTanud WHGOPMAIUU, OIpPEIeICHUsS TOCTOBEPHOCTH



IMOJIYYCHHOI'O PE3yJibTaTa,
— CO34aHHucC YCJ'IOBI/Iﬁ AJIsL pa3BUTHUSA YMeHI/IfI HpOCKTHO-I/ICCHCﬂOBaTeHBCKOﬁ, TBOp‘IGCKOfI

JACATCIBHOCTU.

B cootBerctBun ¢ ®I'OC COO dwusmka sBIsSETCA 00S3aTEIBLHBIM NPEIMETOM Ha YpPOBHE
cpenHero obmiero oOpaszoBanus. JlaHHas MporpaMmMa IMpeaycMaTpuBaeT M3ydeHue (DU3WKU Ha
6a3oBoM ypoBHe B 00bEMe 136 4 3a qBa rona oOyuenus mo 2 4 B HeAento B 10 ull knaccax. B
TEMaTUYECKOM I1aHupoBaHuu uist 10 u 11 kiaccoB npeanoaaratoTcsi pe3epB BpeMEHH, KOTOPBI
YUHUTEIb MOXKET HCIOIb30BaTh IO CBOEMY YCMOTPEHHIO, M IMOBTOPUTEIHbHO-0000IIaonme
YPOKH.

Paznen 1 Coaep:xanue yueOHOro npeamera

«®@usuka» 10 kiaacc. ba3oBblii ypoBeHb.

PA3JIEJI 1.OU3UKA 1 METO/IbI HAYUYHOI'O ITO3HAHUA

®usuka — Hayka o npupozge. Hayunele mMeTonpl MO3HAHMSA OKpyXKarolmero mupa. Poip
JKCIIEPUMEHTa W TEOpPUM B TIpollecce IMO3HAHWUS MPUPOAbL. ODKCIEPUMEHT B (PU3UKE.
MonenupoBaHue QU3NUECKUX SBJICHUH U MTPOLIECCOB.

Hayunsle runoressl. dusznyeckre 3aKOHbI U TEOpUHU. I'paHUIBl MPUMEHUMOCTH (DU3HYECKUX
3akoHOB. [IpuHuMD cooTtBercTBUs. Ponmb m Mecto ¢(usuku B (HOpMUPOBAHMM COBPEMEHHOM
Hay4HOU KapTHUHBI MUPA, B IPAKTUYECKON IEATEILHOCTH JIFOACH.

HemoHcTpauuu 1. AHanmoroBble W LU(POBbIE M3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JaTYUKU.

PA3JIEJI 2. Tema 1 MEXAHHUKA

Mexannueckoe nBrkeHHEe. OTHOCUTEIBHOCT MEXAHUYECKOr0 ABMKEHUA. CHucreMa OTCUéTa.
Tpaexrtopus. I[lepemenienue, CKOpocTh (CpeIHssl CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepUaIbHONW TOYKH, UX MPOEKIMH Ha OCH CHCTEMbI KoopAuHAT. ClI0)KEHHE NEepPEMEIEHUN U
CIIO’KEHHE CKOpocTeil. PaBHOMEpHOE M paBHOYCKOPEHHOE MpsSMOJIMHeHoe aABrkeHue. [ paduku
3aBHCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHMS, IIyTH U NEPEMELICHNSI MaTEpUAIbHON TOUKH OT
BpeMmeHu. CB0OOIHOE MajieHue. Y CcKopeHHe cBOOOAHOro majeHus. KpuBonnHeiHoe ABMKEHHE.
JIBrkeHne MaTepHalbHOW TOYKM II0 OKPYXHOCTH C IOCTOSIHHOM MO MOJAYJIO CKOPOCTBIO.
VYrioBast CKOpOCTh, JUHEHHAsT CKOpoCTh. [lepron n yactora obpamenus. LleHTpocTpeMuTebHOE
yckopeHue. TexHudyeckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHME: CIIMIOMETD, IBHKECHUE
CHaps/10B, LIETTHbIE U PEMEHHBIE ITEpEAAyUH.

JeMoHcTpanumn

1. Mognens cuctemsl OTCUETA, HIUTFOCTPALUS KHHEMATUYECKUX XapaKTEPUCTUK IBHKEHUS.
2. IlpeoOpa3oBaHue IBUKEHUH C NCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

3. ITanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

4. HaOxroneHue IBU>KEHUS Teja, OPOLICHHOTO M0/ YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.
5. U3mepenune yckopeHus: CBOOOHOTO Ta/ICHUSI.

6. HanpaBnenue ckopocTy NpH JBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

1. 3y4yeHne HepaBHOMEPHOI'O JIBMKEHHUS C LIENbIO OIIPEIETICHUSI MTHOBEHHON CKOPOCTH.

2. UccnenoBanue COOTHOIICHUS MEX]y MYTSIMHU, IPOUIEHHBIMU TEJIOM 32 MOCJE10BaTENbHbIE
paBHBIE IIPOMEXYTKH BPEMEHM P PaBHOYCKOPEHHOM [BHKEHHM C HA4aJbHOW CKOPOCTBIO,
PaBHOU HYJIIO.

3. U3yuenue ABUKEHUS IAPUKA B BSI3KOU KHUIKOCTH.
4. N3yueHue IBUKEHUS Teaa, OpOLIEHHOIO TOPU30HTAIBHO.

Tema 2. [Ilunamuka

ITpuniun otHocurensHOCTH ['anmmnes. Ilepseiii 3akoH HeroToHa. MHepumanpHblE CUCTEMBI
orcuéra. Macca tena. Cuna. IlpuHnun cynepno3unmu cwil. Bropoil 3akoH Herorona s
MaTepuaibHOl ToukH. Tperuil 3akoH HbloTOHA [UIsl MaTepuabHBIX TOYEK. 3aKOH BCEMHPHOIO
Tarorenus. Cuia Tspkectu. [lepBas kocmuueckas ckopocts. Cuita ynpyroctu. 3akoH ['yka. Bec



tena. Tpenue. Bubl TpeHus (okos, CKoJbXeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuna
TPEHUSI CKOJIbKEHUS U cuiia TpeHus nokosi. Koaddumuent tpenns. Cuna conmpoTUBICHUS MIPU
JBYDKEHUH TeJa B KHUIKOCTH Wi Tase. [locTynaTensHoe u BpamarenbHOe TBUKEHNE a0COIIOTHO
TBEpAOro Tena. MOMEHT CHIIBI OTHOCHUTENBHO OCH BpameHus. Ilnedo cuibl. VYcioBus
paBHOBecHsT TBEPAOro Tena. TeXHUYECKHE YCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE:
MOAIINUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

JleMoHCTpanuu

1. SIBnenune uHEepUUH.

2. CpaBHEHHE MacC B3aUMOJICHCTBYIOIIUX TE.

3. Bropoii 3akoH HeroTOHA.

4. 3mepenue cui

5. CrnoxeHue cuil.

6. 3aBUCUMOCTb CUJIBI YIPYTOCTH OT Jie(hOpMalHH.

7. HeBecomocTs. Bec Tena mpu yCKOPEHHOM NOABEME U NAJCHUU.

8. CpaBHEHHE CUJI TPEHUS TTOKOSI, KAUCHUS U CKOJIBKCHHUSI.

9. YcnoBust paBHOBecusi TBEpAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

1. U3y4yenue aBuxeHHs OpycKa 10 HaKJIOHHOM IIOCKOCTH.

2. UccnenoBanue 3aBUCUMOCTH CHJI YNPYTrOCTH, BO3HUKAIOIIUX B IMPYKUHE U PE3UHOBOM
oOpasie, oT ux aedopmaruu.

3. UccnenoBanue ycnoBuid paBHOBECHs TBEPOTO Tella, UMEIOIIETO OCh BpallCHUs

Tema 3. 3akoHBI COXpaHEHUS B MEXaHHUKE

Nmnynbe mMartepuanbHOM TOYKM (Tena), CUCTEMBbl MaT€pHalbHBIX ToueK. Mmmynbc cunbl u
W3MEHEHHE HMITyJIbca Tela. 3aKOH COXpaHeHHWs uMITynbca. PeaktuBHOe nBmkeHHe. Pabota
cuiibl. MomHocTs cuibl. Kunetndeckas sHeprust MmarepuaibHoil Touku. Teopema 00 M3MeHEHUU
KuHeTnyeckoil osHeprud. [loreHnmansHas osHeprusa. [loTeHuManbHash »HHEPrUs YOpyro
nedopMupoBaHHON Mpyx uHBL. [loTeHIManbHas SHeprus Teila BOJWU3U MOBEPXHOCTH 3EMIIH.
[loreHunanbHble UM HEMOTEHIMANbHblE CHIIbL. CBs3b pabOThl HEMOTEHLIMAJIbHBIX CHUJI C
M3MEHEHHEM MEXaHMYECKOM IHEPrHH CUCTEMBI TeJl. 3aKOH COXPAaHEHHSI MEXaHUYECKOW HEPTUU.
VYnupyrue u HEynpyrue CTOJKHOBEHUS. TeXHUYECKUE YCTPOICTBAa U NMPAaKTUUYECKOE IIPUMEHEHHE:
BOJOMET, KONEP, IPYKUHHBIN ITUCTOJIET, ABUKCHUE PAKET.

JeMoHCcTpanuu

1. 3aKOH cOXpaHEHNs UMITYJIbCA.

2. PeakTHBHOE IBIKEHHUE.

3. [lepexon moTeHIIMAIBHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

1. N3yuenue aOCONIOTHO HEYIPYroro yaapa C MOMOIIbIO JBYX OJUHAKOBBIX HHUTSHBIX
MasiTHUKOB.

2. UccnenoBanue cBsi3M pabOTHl CHIIBI ¢ HW3MEHEHMEM MEXaHUYECKOM SHEpruM Tena Ha

IIpUMepe PaCTSKEHUsI pe3UHOBOTO JKI'yTa

PA3/IEJI 3. MOJIEKVYJIAAPHAS ®U3UKA 1 TEPMOAMHAMUKA

Tema 1. OcHOBBI MOJIECKY/JISIPHO-KMHETHYECKOH TeopuH. OCHOBHBIE IIOJIOXKECHHUS
MOJIEKYJISIPHO-KHHETHUECKOW TEOPUH M MX OMBITHOE 00OCHOBaHME. BpPOYHOBCKOE ABIIKEHHE.
Huddys3us. Xapaktep IBWKEHUS W B3aUMOJICHCTBUS YacTHI[ BellecTBa. Mojenu CTpoeHus
ra30B, XUAKOCTEH W TBEPIBIX TEN U OOBSCHEHHE CBOWCTB BEIECTBA HA OCHOBE ITUX MOJEIEH.
Macca u pasmepsl Mmoisekyid. KommdectBo BemectBa. IlocrosiHHas Asoranpo. TeruioBoe
paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remnepatyp Llenscus. Moaens naeanbHOro
raza. (OCHOBHOE YypaBHEHHME MOJIEKYJSIPHO-KMHETUYECKOH TEOpUU  HAEAIBHOIO  rasa.
AOcoioTHas TeMmrepaTrypa Kak Mepa CpeaHed KWHETHYECKON SHEPTHH TEIUIOBOTO JIBHKEHUS
yactull raza. Illkama Temneparyp KenbBuHa. ['azoBbie 3akoHbl. YpaBHeHHe MeHueneeBa—
Kunaneiipona. 3akon Jlanbrona. M3omporieccsl B U1€aJbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe MpeACTaBlIEHUE M30IMPOLIECCOB: M30TEpPMa, H30X0pa, u3obapa.
TexHuueckue yCcTpolcTBa U MPAKTUUECKOE IPUMEHEHHE: TEPMOMETD, OapoMeTp.



JlemoHcTpanuu

1. OmnbITel, AOKa3bIBAIOIIUE JUCKPETHOE CTPOEHHE BellecTBa, ¢GoTtorpaduu MOJEKYI
OPraHMYECKUX COCTUHEHUI.

2. OnbITh 0 AU Hy3UH KUAKOCTEH U Ta30B.

3. Mopenb OpOyHOBCKOTO JTBUKCHHS.

4. Monens onbita llTepHa.

5. OnbIThl, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMO/IEHCTBUSI.

6. Mogenb, WTIoCTpUpYOIIas IPUPOAY AABJICHUS ra3a HA CTEHKU COCyAa.

7. OnpIThl, WUIIOCTPUPYIOIIME YpPaBHEHHWE COCTOSHUS WJCAIBHOTO Ta3a, H30IMPOLIECCHI.
Y4eHnuecKui 3KCIepuMeHT, J1a0opaTopHbIe padoThI

1. Ompenenenue Macchl BO3IyXa B KJIACCHOH KOMHATe Ha OCHOBE HU3MEpPEHHH 00BEMa
KOMHATBI, IABJICHUS U TEMIIEPATYpPbI BO3/1yXa B HEM.

2. UccnenoBaHue 3aBUCMMOCTH MEX]y TapaMEeTpaMU COCTOSIHUSI pa3peKeHHOT'0 Tra3a.

Tema 2. OcHOBBI TEPMOAMHAMUKH

Tepmonunamuyeckass cucrema. BHYTpeHHsISI SHEprusi TEPMOJMHAMHUYECKOW CHCTEMBbI H
cnocoObl €€ u3MeHeHMs. KoauuecTBO TemnoThl. BHYyTpeHHSs »Heprus OZHOATOMHOIO
UJeanbHOro ra3a. Buasl tersonepenayu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3ITyYEeHHE. Y IeIbHas
TEII0EMKOCTH BellecTBa. KonnuecTBo TernoThl mpH terionepenade. [lonstiue o6 annabatHomM
npouecce. [lepBblil 3akoH TepMoauHamMuKu. [IpuMeHeHne nepBoro 3akoHa TEPMOAMHAMUKH K
n3zonpoueccaMm. I'paduyeckas uHTEepnperanusi paboThl raza. BTopoill 3akoH TepMOJWHAMUKH.
HeobpatumocTs mporeccoB B mpupoje. TerioBbie MamuHbl. [[pUHIUIBI ASHCTBUS TETUIOBBIX
MamuH. [IpeoOpa3zoBanust >Hepruu B TerioBeix MamuHax. KIIJ[ TeroBoit mammubl. [{uki
Kapno u ero KII/I. Dxonoruueckue npoGieMbl TEIIOIHEPreTUKU. TeXHUUECKue yCTpoiicTBa 1
NPAaKTUYEeCKOe TPUMEHEHHE: JBUTaTellb BHYTPEHHETO CropaHus, OBITOBOW XOJIOAWJIBHUK,
KOHJULIMOHED.

JleMoHCTpanuu

1. V3meHeHHe BHYTpEHHEH 3HEpruM Teja INPU COBEPIICHUU pabOThl: BbUIET HPOOKU U3

OyTBUIKM TOJ JEHCTBMEM CKaTOro BO3JyXa, HarpeBaHue sQupa B JAaTyHHOU TpyOke myTéM
TpeHus (BUICOAEMOHCTpAITH).

2. I3MeHeHne BHYTpEHHEHN 3Hepruu (TemnepaTypsl) Tejla Ipy TeIionepeaaye.

3. OmbIT 10 aguabaTHOMY PaCHIMPEHUIO BO3yXa (OTBIT C BO3IYIIHBIM OTHHUBOM).

4. Mopenu napoBoil TypOUHBI, ABUTaTeNsl BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO JABUTATEIs.
Y4eHnuecKui 3KCIepuMeHT, J1a0opaTopHble paboThI

1. U3mepeHnue yaenbHON TeNI0EMKOCTH.

Tema 3. ArperaTHble COCTOSTHUS BEIIECTBA.

dazosble nepexoasl [lapoodbpazoBanue u konaeHcauus. Mcnapenue n kunenue. AOCotoTHas
U OTHOCHUTENIbHAs  BJIAXHOCTh  Bo3Ayxa. HacelmenHsld map. VYaenbHas — TeIwora
napooOpa3zoBaHMsA. 3aBUCUMOCTb TEMIIEpaTypbl KUIEHHMS OT JaBieHus. TBEpIoe Telo.
Kpucrannmaeckue u amopdusie Tena. AHU30TPOIHS CBONCTB KPUCTALIOB. JKHUIKME KPUCTAILTHI.
CoBpemenHble MaTepuainbl. [lnaBiieHHe M KpucTayuMzanus. YAelbHas TEIUIOTa IJIaBJICHUS.
CyOnumarusi. YpaBHEHHE TeIUIOBOro OamaHca. TeXHHWYECKHe YCTPOHCTBA M MPAKTUYECKOE
MIPUMEHEHUE: TUTPOMETP U MCUXPOMETP, KATOPUMETP, TEXHOJOTUU IOJYyUYEHHUS] COBPEMEHHBIX
MaTepUajoB, B TOM YUCIIE HAHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTHH.

JlemoHcTpanuu

1. CBoiicTBa HaChIILIEHHBIX MAPOB.

2. Kunenue npy NOHUKEHHOM JaBJICHUU.

3. CriocoObl U3MEpEeHus BIaXKHOCTH.

4. HabnroneHue HarpeBaHusl U IUIABJICHUS KPUCTAIMUECKOTO BEIIECTBA.

5. JleMOHCTpanus KpUCTAJLIOB.

Yuenuueckuii sxcnepumenm, rabopamopHuvie pabomoi

1. H3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3IyXa.

PA3JIEJI 4. DJIEKTPOAMHAMUKA

Tema 1. DnekrpocraTuka



OnexTpu3anys Tea. DJNEKTpU4ecKuil 3apsa. JlBa Buaa aeKTpudecKux 3apsanoB. [IpoBonHukwy,
OUDJIEKTPUKM W TOJYNPOBOJHUKU. 3aKOH  COXPAaHEHUS  AJIEKTPUYECKOro  3apsija.
B3aumopeiictBue 3apsnoB. 3akon Kynona. TodedHbIN 37EKTpUYECKUN 3apsii. DIIEKTPUUECKOE
nosie. Hanpsox€HHOCTB 3nekTpuueckoro nois. [IpuHuun cynepno3unuu 31eKTpUYECKUX MOJIEH.
JluHUM HaNpsHKEHHOCTU 3JEKTpHYECKOro mouisd. PaboTa cHl 3IIEKTPOCTAaTUYECKOTO TOJI.
ITorenunan. Paznocts norennnanos. [IpoBOJHUKY U AMAIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.
JvpnexTpuueckas IMPOHULAEMOCTb.  JJIEKTpOoEMKOcTh.  KonzaeHcartop.  DIeKTpOEMKOCTh
IUIOCKOTO KOHJEHcAaTopa. DHEprusi 3apssKeHHOro KOHAEHcaTopa. TeXHMYecKue yCTpoiicTBa U
IIPAKTUYECKOE IPUMEHEHHE: DIJIEKTPOCKOI, JJIEKTPOMETP, JJIEKTPOCTATHYECKAs —3allNTa,
3a3eMJICHHE JIEKTPONPUOOPOB, KOHACHCATOP, KOMMPOBAIBHBIN armapaT, CTpyHHBII PUHTED.

JleMoHCTpanuu

1. YCTpoiCTBO M IPUHIIUI ACUCTBUSI DJIEKTPOMETpA.

2. BzaumojielicTBHE HA3IEKTPU30BAHHBIX TEIN.

3. DIIEKTpUYECKOE TI0JIE 3apSKEHHBIX TEll.

4. IIpoBOJHUKY B 3JIEKTPOCTATHUYECKOM IIOJIE.

5. DneKTpocTaTU4ecKas 3alluTa.

6. IMDIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

7. 3aBUCHUMOCTBb DJEKTPOEMKOCTH IUIOCKOTO KOHIEHCATOpa OT IUIOLWAAX IUIACTHH,

paccTosHUS MEXy HUMU U AUDIEKTPUUECKON MPOHUIIAEMOCTH.

8. DHeprus 3apsHpKeHHOTO KOHASHCATopa.

Y4eHnuecKkuil IKCIEPUMEHT, JJaDOpaTOpHbIE PabOThI

1. H3mepenue 3MeKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. [IoCTOSIHHBIN 2IEKTPUUECKUN TOK.

Toku B pasnuuHBIX cpegax DJEKTPUYECKHH TOK. YCIOBMS CYILIECTBOBAaHHUS 3JIEKTPUYECKOTO
toka. Mctounnku Toka. Cuia Toka. [loctostHubiii Tok. Hanpsikxenue. 3akon OMa miisi yyacTka
LEIN. DnexTpuyeckoe COIIPOTHUBJICHUE. VY aensHoe COIIPOTUBJICHUE BEILIECTBA.
[locnenoBarenbHOe, MapajljielibHOE, CMEIIAaHHOE COEJUWHEHHE MpOBOAHMKOB. Pabora
aneKkTpudeckoro Toka. 3akoH Jxoyns—Jlenna. MomHocTs anekrpudeckoro Toka. 9JC un
BHYTPEHHEE CONpOTUBIEHUE HCTOYHMKA ToKa. 3akoH OMa Ui MONHOM (3aMKHYTOM)
anekTpudeckor nenu. Koporkoe 3aMbpikaHue. DIIEKTPOHHAS MTPOBOAMMOCTD TBEPIBIX METAJUIOB.
3aBUCUMOCTb  CONPOTHUBJIEHUS  METANIOB  OT  Temmeparypbl.  CBepXIpOBOAUMOCTE.
OnexkTpudyecknid TOK B Bakyyme. CBONCTBa DJJIEKTPOHHBIX ITydykoB. [lodynpoBoaHMKH.
CoOcTBeHHass W TMPUMECHAass TPOBOIUMOCTH TOJYyNpPOBOAHUKOB. CBOWCTBAa p—n-mepexoja.
[ToynpoBOIHUKOBBIE TPUOOPHI. DIEKTPUUECKUI TOK B PACTBOPAX M pacIllaBax 3JIEKTPOIMUTOB.
DNEeKTpoJIUTUYECKasT  JUCCOUMALUA.  ODJEKTPOJW3.  DINEeKTPUYECKHd TOK B rasax.
CaMoCTOSATENBHBIN U HECAMOCTOATENBHBIN pa3psia. Monnus. [Inazma. TexHuueckne ycTpoicTsa
U TPaKkTUYECKOE IPUMEHEHHE: aMIEpPMETp, BOJBTMETP, pEeocTaT, HWCTOYHUKU TOKa,
3JIEKTPOHArpeBaTENIbHbIE  NPUOOPBI,  JIEKTPOOCBETUTENbHBbIE  NPHOOPBL,  TEPMOMETP
COIIPOTHBIICHUSI, BAKYYMHBIN AMO/, TEPMHUCTOPHI U (POTOPE3UCTOPBI, OTYTIPOBOAHUKOBBINA AUO,
rajibBaHUKa.

JlemoHcTparun
1. 3MepeHue cuibl TOKa U HAIIPSKEHUS.
2. 3aBUCHMOCTb CONPOTUBIICHUS LUIUHAPUUYECKUX MPOBOJHUKOB OT JUIMHBI, TUIOIIAIU
MIOTIEPEYHOT0 CEUEHUS U MaTepHuaa.
3. CMeniaHHOE COEJMHEHHE ITPOBOJHUKOB.
4. Ilpsmoe usmepenue OJIC. KopoTkoe 3aMblkaHuE€ TrajibBaHUUECKOIO 3JIE€MEHTAa U
OLIEHKAa BHYTPEHHETO CONPOTHUBJICHUS.
5. 3aBUCUMOCTb COIIPOTUBIIEHHSI METAJUIOB OT TEMIIEPATYPHI.
6. IIpoBOAMMOCTB JIEKTPOIUTOB.
7. IckpoBOU pa3psii U NPOBOJAUMOCTb BO3/1yXa.
8. OTHOCTOPOHHSA MPOBOJIUMOCTD HOIA
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
1. 3y4yeHne cMEeIIaHHOTO COEJUHEHMSI PE3UCTOPOB.



2. Usmepenne D/IC rcTouHMKA TOKA ¥ €70 BHYTPEHHETO COMPOTHBIICHUS.
3. HabGmoienue snexkTposmnsa.
MEXIIPEJIMETHBIE CBA3U1

N3yuenne kypca ¢usmku 0azoBoro ypoBHS B 10 Kimacce OCYyImIECTBISETCS C YYETOM
COACPIKATCIIbHBIX MCKIPCIMCTHBIX CBSI3eU C KypCaMu MAaTCMAaTUKH, 6HOHOFHH, XHUMHU,
reorpa@ud ¥ TEXHOJIOTUU. MEXIpEIMETHBIC TMOHITHS, CBS3aHHBIE C H3yUYEHUEM METOJOB
HAy4YHOTO TO3HAHM: SBIIEHWE, HAY4YHBIM (akT, runoresa, ¢uandeckas BETUYHMHA, 3aKOH,
Teopusi, HaONIOJIEHNE, SKCIIEPUMEHT, MOJCITUPOBaHHE, MOJENb, M3MEpeHHe. MaTemaTruka:
peleHrue CUCTEMbl ypaBHEHUWH; JMuHeWHas (yHKIWs, napadosa, rurnepOosia, ux rpapukd u
CBOWCTBA; TPUTOHOMETPUYECKHE (YHKLIMHU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC; OCHOBHOE
TPUTOHOMETPUYCCKOC TOXIACCTBO, BCKTOPbBI U HUX HNPOCKIOHWHU HAa OCH KOOPAHHAT, CIOKCHUC
BEKTOPOB. buomorus: MmexaHWdeckoe MIBW)KCHHE B JKMBOM mpupoxae, auddysus, ocmoc,
TCHHOO6M€H JKUBBIX OpTraHu3MOB (BI/I,Z[I:I TCIuionepeaaiu, TCIIJIOBOEC paBHOBeCI/Ie),
JNIEKTPUYECKHE SBIICHUS B JKUBOM Mpupoie. XUMUS: JUCKPETHOE CTPOCHHE BEIECTBA,
CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIIECTBA, MOJISIPHAsI Macca, TEIJIOBbIE CBOMCTBA TBEPBIX
TeJN, JKUAKOCTeH ¥ Ta30B, OJJIGKTPHUECKHUE CBOWCTBA METAJUIOB, DIJIEKTPOJUTHYCCKAsS
JUcconuanys, rajbBaHuKa. ['eorpadus: BIaXXHOCTh BO3JlyXa, BETPhl, OApOMETpP, TEPMOMETP.
TexHonorus: npeoOpa3oBaHHE ABM)KEHUN C MCIIOJIB30BAHMEM MEXAHU3MOB, YUET TPEHHS B
TEXHUKC, NOAUIMUITHUKH, HWCIIOJIB30BAHHUEC 3aKOHA COXpPAaHCHHUA HMITYJIbCa B TCXHUKC (paKeTa,
BOAOMET W T. T.), JBHUraTellb BHYTPEHHETO CrOpaHWs, mapoBas TypOuHa, OBITOBOI
XOJIOAUJIbHUK, KOHAWIMUOHEP, TCXHOJIOTMU IOJTYYCHUS COBPECMCHHBLIX MATCPHUAIOB, B TOM
Yyclie HAaHOMAaTepHalioB, M HAHOTEXHOJIOTMH, JJIEKTPOCTaTUYECKas 3allluTa, 3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPHUHTEP, JIIEKTPOHArpeBaTelbHble MPUOOPHI,
AJIEKTPOOCBETUTENIbHBIE PUOOPHI, TaIbBaHUKA

Conepxxkanue yueOHOro nmpeamera

«®@usuka» 11 kaacc. ba3oBblii ypoBeHb.
PA3IEJI 4. DJIEKTPOAUHAMUKA
Tema 3. MarauTHO€ noJe.
OnexkrpomarHuTHass WHAYKUMS IlocTosiHHble MarHuThl. B3aumonelcTBHE MOCTOSHHBIX
MarHuToB. MarautHoe mnone. Bekrop MarmuTHOM wuHAyKumH. [IpuHmun cyneprnozunuu
MarHuTHBIX ToJied. JInHMKM MarHUTHOW WMHAYKUUU. KapThHa AMHUI MAarHUTHON HMHIYKIIHUH
MOJIsI TOCTOSIHHBIX MarHuTOB. MarHuTHOE MOJieé MPOBOJHUMKA C TOKoM. KapTtunHa nuHuii
WHIYKUAA MarHUTHOTO TOJIA JUIMHHOTO NPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJBLEBOIO
MPOBOJIHMKA, KAaTyIIKU ¢ TOKOM. OmbIT Opcreaa. B3aumonelicTBre NPOBOJHUKOB C TOKOM.
Cuna Awmnepa, €€ monyns u Hampabienwe. Cuna JlopeHma, €€ MOAyJib M HampaBiICHUE.
JIBrokeHne 3apsHKEHHOW YacTHUIhI B OJJHOPOJIHOM MarHuTHOM Tonie. PaGora cumbl JlopeHria.
SIBneHue >neKTpOMarHUTHOM uHAYKUMU. [loTok BekTOopa MarHutHoM wuHAyKunu. 2J(C
WHIYKIWW. 3aKOH 3JIeKTpoMarHuTHOM WHAYKIMu dapanes. BuxpeBoe sieKTpuUUecKoe MmoJe.
OJIC uHOyKUMH B MPOBOJHMKE, JIBHXKYLIEMCS MOCTYINATEIbHO B OJHOPOAHOM MAarHUTHOM
nosie. IlpaBwino Jlenuna. MunayktuBHOCTh. SBnenune camomuaykuuu. DJIC caMOMHIYKIMH.
OHeprusi MarHUTHOIO TOJIA KAaTyIIKM C TOKOM. OJEKTPOMAarHUTHOE mose. TexHuyeckue
YCTPOMCTBA M NPAKTUYECKOE TMPUMEHEHHE: TIOCTOSHHBIE MArHUTHI, 3JIEKTPOMArHUTHI,
3JIEKTPOJBUIaTEIb, YCKOPUTEIIH 3JIEMEHTAPHBIX YaCTHI], THAYKIMOHHAS Neyb. JleMoHcTpanmn
1. OnwIT Dpcrena.
2. OTKJIOHEHHE JEKTPOHHOTO MMyYKa MATHUTHBIM TOJIEM.
3. JIMHUY MHIYKIMA MarHUTHOTO MOJIA.
4. B3auMoJIeiiCTBHE JIBYX MMPOBOJHUKOB C TOKOM.
5. Cuna Ammepa.
6. JletictBue cuibl JIopeHIia Ha MOHBI AIEKTPOJINTA.

7. SIBrieHHE 3IIEKTPOMArHUTHOM MHIYKIUU.

8. [IpaBuno Jlenua.

9. 3aBucumocts DJIC MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MTOTOKA.

10. SIBnenurie caMOUHTyKLIUH.



Yuenuueckuii sxcnepumenm, n1abopamopnuvie pabomuol

1. 3ydyeHre MarHuTHOTO MOJI KaTYIIKH C TOKOM.

2. UccnenoBanue AEMCTBUS TOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

3. HccnenoBaHue SIBIECHUS 3JIEKTPOMAarHUTHON MHTYKIIUU

PA3JIEJI 5. KOJIEBAHW A 1 BOJIHBI

Tema 1. MexaHn4ecKre 1 AIEKTPOMATrHUTHBIE KOJIeOaHUs

KonebatenbHas cuctema. CBoOOIHBIE MEeXaHHUECKHUE KoneOaHus. ['apMoHUUeckre KojaeOaHusl.
[Tepuon, wactora, ammutyna u ¢dasza konebanuid. [IpykuHHBIH MasTHUK. MartemaTHuecKuit
MasiTHUK. YpaBHEHHE rapMOHHYECKUX Kojiebanuil. [IpeBpaiienue sHepruu npu rapMOHUYECKUX
konebanusx. Konedarenpabpiit KOHTYp. CBOOOIHBIC AJICKTPOMATHUTHBIC KOJICOAHUS B UICATHEHOM
KOJeOaTeIbHOM KOHType. AHAJIOTUsg MEXKIYy MEXaHWYECKUMH U 3JIEKTPOMArHUTHBIMU
konebanusimu. @opmyna TomcoHa. 3akOH COXpaHEHHsI YHEPTUU B UACATHHOM KOJIeOaTeIbHOM
koHType. IlpeacraBneHume o 3aryxarommx KojeOaHUsX. BbIHYXIEHHBIE MEXaHUYECKUE
koneOanusi. Pe3zoHaHc. BbIHYXIeHHBIE AJIEKTpOMAarHuTHbIe KoseOaHusi. IlepeMeHHBIN TOK.
CuHycOMAQIbHBIA MEpPEMEHHbII TOK. MOIIHOCTP MNEPEMEHHOTr0 TOKa. AMIUIUTYIHOE U
JeiicTByIOIee 3HAUEHUE CUJIbl TOKa M HampsbkeHus. Tpancdopmarop. [IpousBosacTso, nepenaya
U ToTpebNieHHe HIEKTPUYECKOM HHEpruu. OKOJIOTMYeCKHe PHUCKH TMpH TMPOU3BOJICTBE
anekTpo3Heprun. KynbTypa HCHIONb30BaHMSI 3JEKTPOIHEPIMM B IIOBCEIHEBHOM JKU3HU.
TexHuueckue ycTpolcTBa M IPAKTUYECKOE NMPUMEHEHME: JJIEKTPUYECKHH 3BOHOK, I'€HEPaTop
MEPEMEHHOT0 TOKa, JIMHUM 3JIEKTponepeiay.

JleMoHCTpanuu

1. HccnenoBanue mapaMeTrpoB KojeOaTeNbHON CHCTEMBbI (IIPYXUHHBIA WM MaTeMaTU4eCKUI
MasITHHK).

2. HaGmroieHue 3aTyxaromux KojaeOaHH.

3. UccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHUH.

4. HaGmroenue pe3oHaHca.

5. CB0OOOHBIC PJIEKTPOMArHUTHBIE KOJICOAHMSI.

6. OcmwuiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa U HAampsHDKeHUsT OT BpPEMEHH) Ul
ANIEKTPOMATHUTHBIX KOJICOAHHIHA.

7. Pe3oHaHC INpH MOCIEIOBATEILHOM COEIMHEHUU PE3UCTOpPa, KaTyIIKU HHAYKTUBHOCTH U
KOHJIEHCaTopa.

8. Mojenb TMHUH 3JIEKTPOINEpeIaUu.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

1. MccnenoBanue 3aBUCMMOCTH TMEpHOJa MalbIX KoieOaHHUH Tpy3a HA HUTU OT JAJUHBI HUTU H
Macchl Ipy3a.

2. HccnenoBanne NepeMEHHOTO TOKA B LIENHU U3 MOCIIEIOBATENBHO COEIMHEHHBIX KOHJEHCATOPA,
KaTyLIKUA U PE3UCTOPA.

Tema 2. MexaHWYEeCKHE U AICKTPOMATHUTHLIE BOJIHBI

Mexanuveckue BOJHBI, yciaoBHUs pacnpocTpaHeHus. Ilepuon. CkopocTh pacnpocTpaHeHUs U
mHa BOJIHBL.  [lomepeunsie u  mpoaosibHBIE BOJHBL.  MHTepdepenmmss u  maudpaxius
MeXaHW4YeCKUX BOJH. 3BYyK. CkopocTh 3ByKa. ['pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.
DONEeKTPOMarHUTHBIC BOJIHBI. YCJOBHUSI M3JIYyYCHUs DJIGKTPOMAarHUTHBIX BOJIH. Bzaumnas
opueHTtanus BekTopoB VE, VB, v B snexkrpomaruutHOM BojHE. CBOWCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XeHHe, IMpelloMIIeHUe, moispusanus, audpakius, wuHTepdeperius. CKopocTh
ANIEKTPOMArHUTHBIX BOJH. [llkana 3mekTpoMarHUTHBIX BOJH. [IpuMeHeHne 351eKTpOMarHUTHBIX
BOJIH B TexHUKe M ObITy. [IpuHIMIBI pagvocBsS3un U TeleBUACHUA. Paauonokanus.
DNEeKTpOMarHuTHOE 3arpsi3HEHHE OKpyXaroled cpenpl. TexHu4yeckue yCTpOHCTBa U
MPaKTUYECKOE TMPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI, YJIbTPa3BYKOBas JIHArHOCTHUKA B
TEXHUKE W MEIUIIUHE, pajap, PaIUONPUEMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-meys.
Hemonctpanuu 1. OOpa3oBaHMe M pacHpOCTpaHEHHE TMOMEPEYHBIX U MPOAOIBHBIX BOJH. 2.
KoneOmromeecs Te10 Kak UCTOUHUK 3BYKa.

3. HabGmoienue oTpaskeHus U NpeioMIIeHHUs] MEXaHUUECKHUX BOJIH.

4. Habmronenue naTepdepeHIuu 1 Audpakiini MEXaHHIeCKUX BOJH.



5. 3ByKOBOM pe30HAHC.

6. HaGmoieHue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYA0N M YaCTOTOM KOJIeOaHU.
7. UccnenoBanue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH: OTPAXKEHHE, MPEIOMIICHUE, MTOJISIpU3alus,
mudpakius, nHTephEpeHIHsL.

Tema 3. Ontuka ['eomerpuyeckas ontuka. [IpsMonuHeiiHOoe pacmpocTpaHEeHHUE CBeTa B
onHoponHoil cpene. Jlyu cBera. TodeuHbli HCTOYHUK cBeTa. OTpakeHHE CBeTa. 3aKOHBI
oTpaxkeHus cBeta. [locTpoenue nzobpaxkenuii B miuockom 3epkane. [Iperomienne ceeta. 3aKOHbI
MpeIOMJIEHUST CBeTa. AOGCOMOTHBIN MOKa3aTeb npenoMieHus. [looHoe BHyTpeHHEE OTpaKeHHE.
[IpenenbHblid yron MOJHOTO BHYTPEHHEro oTpaxeHus. Jucnepcus cBeta. CIOXKHBIA COCTaB
oemoro cBera. l[Ber. CoOuparomme W paccewBaronue JWH3BL ToHKas ymH3a. DOKyCHOE
paccTosiHMe W ONTHYeCKas CHjia TOHKOH JuH3BL. IlocTpoeHne n300pakeHU B COOMPAIONINX H
pacceuBaromMX JuH3ax. PopMyrna TOHKOW JIMH3BL. YBenW4yeHHe, aaBaemoe JH30M. [Ipenenst
MPUMEHUMOCTH TE€OMETpUYecKor ontuku. BomHoBas ontuka. WHTepdepeHmus cBera.
KorepentHosle HMCTOYHMKH. YcCiloBUA HAOMIOJEHHS MaKCHMyMOB M  MHHUMYMOB B
uHTep(EePEHIIMOHHON KapTUHE OT JABYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB. [ludpaxius
ceera. Judpakmuonnas pemérka. YcimoBrue HaOMIOACHUS TJIABHBIX MAaKCHUMYMOB TpU TaJCHUHN
MOHOXpPOMaTHUYECKOTO CBeTa Ha AU(pakiuoHHYyI0 pemérky. [lonspuzanus csera. TexHudyeckue
YCTPOMCTBA W MPAKTUIESCKOE IPUMEHEHHUE: OYKH, JyTa, GoToarmapar, IpOeKIIMOHHBIN armapar,
MHUKPOCKOII, TEJIECKOT, BOJIOKOHHAsI ONTHKA, TU(PAKIIMOHHAS PEIIETKA, TTOJIIPOUI.
JeMmoHcTpanmun

1. IlpsmonuHeliHOE pacHpoCTpaHEHHE, OTpaKEHHWE U NpejaomieHue cBeTa. Onrudyeckue
MPUOOPHI.

2. IlonHoe BHYTpeHHee oTpaxkeHue. Moienb CBeToBOA.

3. MccnenoBanue CBOWCTB M300pakKeHUH B TMH3AX.

4. Moaenu MUKpOCKOMa, TeJIECKOIa.

5. Habmonenue nHtepdepeHuy cBera.

6. HabGmonenue audpakiuu cBerta.

7. HabGmonenue aucnepcun CBeTa.

8. [losydyeHue criekTpa ¢ MOMOIIIO IPU3MBI.

9. IlomyueHue cekTpa ¢ HOMOIIbIO TU(PAKIIMOHHON PEIIETKY.

10. Habmroienre nossipu3aliiy CBeTa.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

1. U3mepenue nokazaress MpeoMIICHUs CTEKJIA.

2. UccnenoBanue cBOWCTB N300paKeHH B TUH3AX.

3. HaGnronenue aucnepcun cBeTa.

PA3JIEJI 6. OCHOBBI CIIELIMAJIBHOM TEOPMM OTHOCUTEJIbHOCTU

['panuul TPUMEHMMOCTM KJIACCMYECKOW MexaHuku. [locTynaTel cneuuanbHOW TEOpUH
OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTh MOJYJII CKOPOCTM CBETa B BaKyyme, NPHUHIMUI
OTHOCUTEIBHOCTH DiHIITEHHA. OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH U
COKpAIllEHHUE JUTUHBI. DHEPTHS U UMITYJIbC PEISATUBUCTCKON YacTUIbl. CBSI3b MAcChl C SHEPTUEN U
HMITYJIbCOM PEISATUBUCTCKOM YaCTULIBI. DHEPTHUSI MOKOS.

PA3/IEJI 7. KBAHTOBAS ®U3UKA

Tema 1. DemMeHTbI KBAHTOBOM ONTUKH

®otonbl. @opmyna Ilmanka cBsi3u sHepruM (OTOHA C €ro YaCTOTOW. DHEPrus M UMITYJIbC
¢orona. OtkpeiTe U wuccinenoBanue ¢ororpdexra. Ombitel A. I'. CronmeroBa. 3aKOHBI
dbotorpdekra. YpaBHenune Diinmreitna st potoddpdekra. «KpacHas rpanunay dotodrddexra.
JaBnenne cBera. OnbiTel I1. H. JleOGemeBa. Xumuueckoe AEHCTBHE CBeTa. |eXHHUYECKHE
YCTPOWCTBA M TPAKTHYECKOE TpHMEHEeHHe: (poTodneMeHTt, (PoTromaTdvk, coTHEYHas OaTapes,
CBETOAMO/I.

JleMoHCcTpanyu

1. ®oToa(dekT Ha yCTaHOBKE ¢ IMHKOBOM TJIACTHHOM.

2. UccnenoBanne 3aKk0HOB BHENTHETO (hoTodPdeKTa.

3. Ceeroauon.




4. ConHeuHas GaTtapes.
Tema 2. Ctpoenue aroma Mogens aroma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o-
gactull. [manerapaas moxens aroma. Iloctynatel bopa. M3nydyenuwe m nornomnienne (HOTOHOB
IIpYU NIEPEXO/IE aTOMA C OJHOTO YPOBHSI dHEPIUU Ha Apyroi. Bunel cniekrpoB. CnekTp ypoBHEN
SHEpruM atoma Bojopoaa. BomHoBbie cBoiicTBa uactuu. Bomnsl ge bpoinsa. KopmyckymnspHo-
BOJTHOBOM ayanu3M. CHOHTAaHHOE M BBIHYKIEHHOE HU3IydeHHE. TeXHUYecKHe yCTpoucTBa M
MPAKTHYECKOe TMPUMEHEHHE: CHEKTPalbHBIM aHamu3 (CHEeKTPOCKOM), Jia3ep, KBAHTOBBIN
KOMIIBIOTED.
JlemoHcTpanuu
1. Monens onsita Pezepdopaa.
2. OnpeneneHue AIMHBI BOJIHBI JIa3epa.
3. HaGnronenue TMHEHYATHIX CIIEKTPOB U3TYUYCHUSI.
4. Jlazep.
Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomuol
1. HabmroneHue TMHEHYaTOro CreKTpa.
Tema 3. ATOMHOE s11p0 DKCIIEPUMEHTBI, JOKa3bIBAIOIINE CI0KHOCTb CTpOeHus sapa. OTKpbITHE
paauoaktuBHOCTH. OmbITh Pezepdopa no onpeneneHno coctaBa palOaKTUBHOTO H3ITyYESHHUS.
CgoiicTBa anb(da-, 6era-, ramma-u3nydeHus. BnusHue pagioakTHBHOCTH HA KUBBIE OPTaHU3MBI.
OTtkpbiTHe TIpOTOHA M HelTpoHa. HykionHas mopnens siapa IeiizenOepra—IIBanenko. 3apsin
sanpa. MaccoBoe uncio sgapa. M3oromnsl. Anbda-pacmnan. DIEKTPOHHBIN W MO3UTPOHHBIA OeTa-
pacnan. ['amma-u3nydeHne. 3aKOH paJuOaKTUBHOIO PacIaia. DHEPTUs CBSA3M HYKJIOHOB B sJIpe.
SAnepusie cunbl. [edext macchl siapa. SnepHsie peakiuu. JleneHue u cuHTe3 siaep. SnepHbiid
peaktop. TepmosinepHsiii cunte3. I[IpoOremMbl W MEPCHEKTUBLI  SACPHOM SHEPTrETHUKHU.
OKOJIOTUYECKHE AaCMEKThl SIEPHOM DSHEPreTHKU. OJeMEHTapHble dYacTHLbl. OTKphITHE
no3UTpoHa. MeTozbl HaOMIOIEHUsI U PETUCTPAIMK dJIEMEHTAapHbIX YacTull. PyHIaMeHTalbHbIe
B3aUMOJICUCTBUS. EnuWHCTBO (u3MUecKol KapTUHBI MHpa. TeXHHUYECKHe YCTpPOWCTBA U
MPaKTHYECKOE MPUMEHEHHE: JO3UMETp, kamepa BuibcoHa, sepHbIi peakTop, aToMHas Oomoa.
JeMoHcTpannu
1. CyéTunkK MOHM3UPYIOUIUX YACTHULI.

Y4eHnueckuil SKCIIEPUMEHT, JIabopaTOpHbIE PaOOThHI

1. HccnenoBanue TpekoB yacTuil (10 TOTOBBIM (hoTorpadusim).

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMHUM N ACTPOOU3UKM Oramel pa3BuTus
actpoHomuu. IIpukinagHoe U MHUPOBO33pEHUYECKOE 3HAYEHHE aCTPOHOMHH. Bua 3BE31HOrO
HeOa. Co3Be3nusl, sipkue 3BE3/bI, IUIAHEThl, UX BUAMMOE JABWXeHHe. CoJlHeYHas cucTeMa.
Connue. ConHeyHas akTUBHOCTb. [Mcrounumk sHeprum ConHuma u  3BE31. 3BE3OBI, HX
OCHOBHBIC XapAKTEPUCTHUKHU. JlMarpamma «CHEKTpabHbIA KJIACC — CBETHUMOCTBY». 3BE3[IbI
[JIABHOM IOCIIEA0BATENBHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTBY» JJIA 3BE3[ INIABHOU
1OCJIeI0BaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHbIE IPENCTaBICHUS O
npoucxokaeHnu U sBotounnd CosHIa U 3BE3M. DTambl XKU3HU 3BE3A. Muteunsrit [lyte —
Hama [‘anaktuka. Ilomoxenme u nBmxeHue ConHua B [Mamaktuke. TUmbl TrajnakTHK.
Pannoranaktuku m kBasapel. UEpHBIE ABIPBI B sAnpax ranakTuk. Beenennas. Pacmmpenue
Bcenennoii. 3akon Xa66na. Paz6eranue ranaktuk. Teopust bombioro B3peiBa. PennkroBoe
usnyuyeHue. MacmraOHas cTpykrypa Bcenennoil. Meraranaktuka. Heperménnbie mpo6ieMsl
ACTPOHOMMUM.
YyeHnuueckne HaOIIOICHUS
1. HabmroneHust HeBOOPYKEHHBIM TJ1a30M C MCIIOJIb30BaHUEM KOMIBIOTEPHBIX NPUIOKEHUHN IS
OTIpEJIEIICHUS TIOJIOKEHUST HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3HUS
CeBepHoro nostymapus 1 sipkue 3BE31pl.
2. Habmonenus B teneckon Jlynsl, mianet, Miueunoro Ilytu.
OBOBHIAIOIIEE ITIOBTOPEHUE Ponp ¢u3uku u acTpoHOMUU B HSKOHOMUYECKOM,
TEXHOJIOTHUECKOM, COIMAIbHOM W ITHUYECKOW cdepax esATeTBbHOCTH YEIOBEKa; pojb U
MeCTO (PU3UKU U aCTPOHOMHH B COBPEMEHHOUN Hay4YHOW KapTHHE MUPA; poJib (PU3NUYECKOU



Teopuu B (GOPMUPOBAHUHU MPEACTABICHUH 0 (PU3HUECKON KapTHHE MHUPa, MECTO (PU3UYECKOM
KapTUHBI MHpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O
pUPOJIE.
MEXIIPEAMETHBIE CBA3U

N3yuenne kypca ¢usukm 06azoBoro ypoBHS B 11 Kkjacce OCYyIIECTBISETCS C y4ETOM
COJIEPKATENbHBIX MEXKIIPEJAMETHBIX CBsI3€d C KypcamMH MaTeMAaTHUKH, OWOJIOTUH, XUMHH,
reorpadguu U TexHOIOTUU. MeXnpeaMeTHbIEe TOHSATHUS, CBSI3aHHBIE C M3yUYEHHUEM METOOB
HAy4YHOTO TIO3HAHUS: SIBJICHWE, HAy4YHBIA (haKT, THMoTe3a, (GU3MYEeCKas BEIMYHMHA, 3aKOH,
Teopusi, HaOIIOeHNe, SKCIIEPUMEHT, MOJEINPOBAHNUE, MOJEb, U3MepeHrne. MaTemaruka:
pelIeHne CUCTEMBI YpaBHEHUI; TPUTOHOMETPUIECKIE (PYHKIIMU: CUHYC, KOCUHYC, TAaHTEHC,
KOTaHT'€HC; OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO; BEKTOPHI M MX IMPOEKIIMU Ha OCH
KOOpDAHMHAT, CII0)KCHHE BEKTOPOB; MPOU3BOJHBIC DIEMEHTAPHBIX (YHKIUH;, MPU3HAKH
no100us TPEYroIbHUKOB, ONPEIeTICHIE IUIOMAAN TIOCKUX Guryp u ooséma Ten. buonorus:
JNEKTpUYECKUE SBJICHUS B KUBOUM MpUpPOJE, KoliebaTeabHble IBUKCHUS B JKUBOM MPUPOJIE,
ONTUYECKUE SIBJICHUS B JKUBOW MPUPOJE, ACHCTBUE paJUalMU HA JKUBBIE OPTraHU3MBI.
XuMus: CTPOGHHE aTOMOB W MOJICKYJI, KpUCTaUTMUeCKasi CTPYKTypa TBEPIBIX Te,
MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOW PEMIETKU, CIIEKTpadbHbIN aHanu3. ['eorpadus:
MarHUTHBIC TIOJIFOCa 3€MITH, 3aJIe)KH MAarHUTHBIX Py, (OTOChEMKA 3eMHOH MOBEPXHOCTH,
npejacka3aHue  3emieTpsiceHui. TexHoJorus: JMHMM — 3JeKTpoIepenad, TIeHepaTop
MEPEMEHHOr0 TOKAa, AJIEKTPOJBUTaTENb, WHAYKUHWOHHAs T€4b, pajap, paguoNpUEMHHK,
TeNeBU30p, aHTeHHa, Tenedon, CBY-meub, MpOEKIIMOHHBIN ammapar, BOJIOKOHHASI ONTHKA,
conHe4Has Oatapesi.

Paznen 2 INIAHUPYEMBIE PE3YJBTATHBI OCBOEHUA YYEBHOI'O
HPEIMETA «®U3UKA» HA YPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHMUAI (6a30Bblii YPOBEHD)

OcBoenue yuebHoro npeaMera «Pu3nka» Ha YPOBHE cpeiHero oouiero oopasopanus (6a3oBbIi
YPOBEHB) TOJKHO 00eCIeYnBaTh TOCTHKEHUE CIEAYIOIUX TUIHOCTHBIX, METAIPEIMETHBIX U
MpeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBLIE PE3VYJIbTATHI
I'paxknanckoe BocniuTaHue:

— c(hOpPMUPOBAHHOCTH TPAKIAHCKON MO3UITUU 00YUAIOMIETOCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIEeCTBA;

— NPUHATHE TPATUIIMOHHBIX 00IIEUETIOBEUECKUX TYMAHUCTUYECKUX U IEMOKPATHIECKUX
IIEHHOCTEH;

— TOTOBHOCTb BECTH COBMECTHYIO ACATCIbHOCTh B MHTEPECAX I'PAXKIAHCKOI'O 06HI€CTBa,
Y4aCcTBOBATh B CAMOYITPABJICHHUU B IIKOJIC U JE€TCKO-FOHOIICCKUX OpraHU3aluiaX;

— YMEHHUE B3aUMOJIEVCTBOBATh C COLIMAJIbHBIMU MHCTUTYTAMHU B COOTBETCTBUU C UX
(GYHKIMSMU ¥ Ha3HAUYCHUEM;

— TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKON IEATEIbHOCTH.
[TaTproTHyeckoe BOCIUTAaHUE:!

— c(hOpMUPOBAHHOCTh POCCUICKOM TPaKTaHCKON UACHTHYHOCTH, TAaTPUOTHU3MA;



— [ICHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM; JIOCTH)KEHUSM DPOCCHHUCKUX
y4EHBIX B 0071aCTH (PU3UKU U TEXHUKE.

HYXOBHO—HpaBCTBeHHOC BOCIIMTAaHHC:
— C(i)OpMI/IpOBaHHOCTB HPABCTBCHHOI'O CO3HAHMs, STHYECKOI'O IMTOBEACHM,

— CHOCOOHOCTh OIICHHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B I€ATEIBHOCTH YYEHOTO;

— OCO3HAHUC JIMYHOI'O BKJIaJda B TIOCTPOCHUC YCTOI‘/’I‘-II/IBOFO 6yﬂymero.
OCTEeTUYECKOE BOCITUTAHME:

— OCTETUYCCKOC OTHOIICHNUEC K MUPY, BKIIIOYasd 3CTCTUKY HAYYHOI'O TBOPYECTBA, ITPUCYLICTO
(bu3HIecKoi HayKe.

TpynoBoe BocluTaHue:

— UHTEpEC K paszauyHbIM cdepaM NpodecCHOHATBHON AEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM M TEXHUKOH, yMEHHE COBeplIaTh OCO3HAHHBIM BBHIOOP Oynylien
npodeccun 1 pearTu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIaHBbI;

— TOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHMIO M CaMO0Opa30BaHUIO B 00macTH (PU3MKH HA
MPOTSDKEHUH BCEH JKU3HU.

DKOJIOTUYECKOE BOCIIUTAHUE:;

— Cc(OPMUPOBAHHOCTh HKOJOTMYECKOH KyJIbTYphl, OCO3HAaHME TJIO0AIBHOIO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

— IJIAaHUPOBAHHUEC U OCYIICCTBJICHUC JeNCTBUI B 01<py>1<a10111e171 cpeac Ha OCHOBC 3HAHUA
nenei YCTOI‘/JI‘{I/IBOFO Pa3BUTHS YCIIOBCUCCTBA,

— pacIIMpeHUe OIbITa JACATSIBPHOCTA JKOJOTHYECKOW HAMpaBJIEHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAaHUH 10 (PU3HKE.

HGHHOCTI/I HAay4YHOI'O IMO3HAHMUA:

— c(OPMHPOBAHHOCT, MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHA (HU3NIECKON HAYKH;

— OCO3HAaHHUC ICHHOCTHU Hay‘IHOfI ACATCIIbHOCTHU, TOTOBHOCTD B IIPOLECCC N3YUCHUA (1)I/I3I/IKI/I
OCYHICCTBIIATL MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIBHOCTh MHAUBUAYAJIBHO U B T'PYIIIIC.

B mporiecce MOCTHXEHHS JTHYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOrPAMMBI CPEIHEro OOIIEro
oOpa3zoBaHusi 10 (pHU3HKE y OOYYArOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA HHTEIICKT,
MPeIoIararoIui cOpMUPOBaHHOCTH:

— CaMOCO3HaHUSs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AIMOLIMOHAIIEHOE COCTOSIHUE,
BHJICTh HAMIPABJICHHUS PAa3BUTHS COOCTBEHHOW SMOIIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0e;



— CaMOpPCTYJIMPOBaHUA, BKIIOYAarouicro CaMOKOHTPOJIb, YMCHUC NpUHHUMATDh
OTBETCTBECHHOCTb 3a CBOE IIOBCACHUC, CIIOCOOHOCTH aIalnTUupoBaTbCd K SMOIMOHAJIbHBIM
HU3MCHCHHAM U NPOABJIATH FI/I6KOCTB, OBITE OTKPBITHIM HOBOMY

— BHyTpeHHefI MOTHUBAIuu, BKJIIOYAIOIICH CTPCMJICHUC K MJOCTHIKCHHUIO HCJIU U YCIICXY,
OINITUMU3M, UHUIIUATUBHOCTH, YMCHHUC ﬂeﬁCTBOBaTB, HCXO0Od U3 CBOUX BOSMO)I(HOCTGfI;

— SMMATHH, BKIIOYAIONIEH CMOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSHHE IIPYTHX,
YUHUTBHIBATh €r0 MPH OCYIIECTBICHUH OOIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

— COLIMAJIbHBIX HaBBIKOB, BKIIOYAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C IPYTUMU
JFOIbMU, 3200TUTHCS, IPOSBIISITh MHTEPEC U Pa3peIaTh KOH(IUKTEHI.

METAIIPEJIMETHBIE PE3VYJIbTATDI
YHuBepcaabHbIE TTO3HABATEIbHBIC ICHCTBUS
bazoBrle Jornueckue nencTBUS:

— CaMOCTOSITENIFHO (OPMYJIMPOBATh M AKTYaJIM3HPOBATH MPOOJIEMY, paccMaTpuBaTh e¢
BCECTOPOHHE;

— OMPCACIIATH LCIIN ACATCIIbHOCTHU, 3a1aBaTh MapaMCTPhl U KPUTCPUN UX NOCTHUKCHUS,

— BBIABJIATH 3aKOHOMCPHOCTH M IMPOTUBOPEHHA B PpaCcCMAaTPpUBACMBIX (I)I/I3I/I‘ICCKI/IX
SIBJICHUSX,

— paszpabarbiBaTh IUIaH peuieHuss MnpoOieMbl ¢ Y4€TOM aHalu3a HMEIOLUXCs
MaTepUaIbHbIX U HEMaTepUaIbHbIX PECYpPCOB;

— BHOCUTHb KOPPCKTUBBLI B ACATCIBbHOCTH, OUCHHUBATHL COOTBCTCTBHUEC PC3YJILTATOB LCIIAM,
OLICHUBATh PUCKHU HOCJIeI[CTBI/Iﬁ ACATCIBHOCTU,

— KOOPIMHHUPOBATh W BBHIMOJHATH PAa0OTy B YCIOBUSX pPEaJbHOTO, BUPTYaJIbHOTO H
KOMOHMHUPOBAHHOTO B3aUMOJCHCTBUS;

— pa3BHUBATh KPCATHBHOC MBILIJICHUC TP PCIICHUN JKU3HCHHBIX HpO6J’I€M.
bazoBrie ncciaemoBaTeabCKue NCHCTBH:

— BJIaJICTh HAyYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMU TOHATHAMU U METOJaMHU (U3UUECKOM
HaYKH;

— BJIaACTh HaBbIKaMU yqe6HO-HCCHeHOBaTeHBCKOﬁ u HpOeKTHOﬁ JACATCIIBHOCTHU B obiactu
(1)I/ISI/IKI/I; CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IIOUCKY METOJ0B PCUICHUA 3a1a4
(bH?)PILIeCKOFO COACPpKaHuA, TPUMCHCHUTIO PA3JIMYHBIX METOJ0B IMTO3HAHUA,

— BJIAJICTh BUAAMHU JIEATCIBHOCTH MO TIOJIYYCHUIO HOBOTO 3HAHHS, €r0 HHTEPIIPETaInH,
npeoOpa30BaHUI0 W TPUMEHEHHIO B PAa3IMUHBIX Y4YEOHBIX CHUTyalMsX, B TOM YHCJIE TpHU
CO37IaHUU YYEOHBIX MMPOCKTOB B 00J1aCTH (DU3UKH;



— BBIBIIATh I[PUYUHHO-CIICJCTBEHHBIE CBS3M M AaKTyaJM3UpOBaTh 3aJadyy, BBbIIABUIAThH
TUIOTE3y €€ pELICHUs, HAXOAWTh apryMEHThl I JI0Ka3aTelIbcTBAa CBOUX YTBEPKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PELLICHMUS;

— AHAJIM3UPOBATL IMOJIYUYCHHBIC B XOJAC PCHICHUA 3ada4yu pPE3YJIbTAaTbl, KPUTHYCCKU
OLCHUBATH UX NOCTOBCPHOCTDH, IPOTHO3UPOBATE U3MCHCHUEC B HOBBIX YCIIOBHUAX,

— CTaBUTHh U (OPMYJIHUPOBATH COOCTBEHHBIC 3a7aud B 00pa30BATEIbHON AESITENHLHOCTH, B
TOM YHUCIIE MIPU U3YUYEHUH (PU3UKU;

— JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;
— YMETh NEPEHOCUTh 3HAHUS 10 PU3UKE B IPAKTHUYECKYIO 00aCTh )KU3HEACSITEIbHOCTH;
— YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTe;

— BBIIBUT'aTb HOBBLIC HWACHU, INpcayiaraTb OPUTIMHAJIBHBIC IMOAXOJbl W PCUICHUA; CTABUTH
HpO6J'IeMBI " 3a1a4M, JOITYyCKaroIHUe aJIbTCPHATUBHBIC PCIICHUA.

PaGora ¢ nuadopmarmeii:

— BJIaJICTh HaBBIKAMU IOJIy4eHUs] HHPOpMAUU (PU3UUECKOTO COACPKAHUS U3 UCTOYHHKOB
pPa3HbIX THIIOB, CaMOCTOATEIBHO OCYLIECTBIIATh IIOMCK, AaHAIM3, CHUCTEMAaTHU3alUIl U
MHTEPIPETALNIO HHPOPMALIUU PA3THYHBIX BUIOB U ()OPM MPEICTABICHHS,

— OLCHUBATh JOCTOBEPHOCTH I/IH(i)OpMaI_II/II/I;

— UCIIOJIb30BaTh CPEACTBA HMH(DOPMAIMOHHBIX U KOMMYHHUKAIlMOHHBIX TEXHOJOIMH B
pPEIICHUN KOIHUTHUBHBIX, KOMMYHHUKATHBHBIX W OPraHU3allMOHHBIX 3ada4d C CO6J'II-OII€HI/ICM
TpeOOBaHUI HPrOHOMUKH, TEXHUKH 0€3-0IIaCHOCTH, TUTUEHBI, PECYpCOCOEpEKEHUs, IPAaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMacCHOCTH;

— co3/1aBaTh TEKCTbl (PU3MUECKOrO CcoOAepk aHUs B pa3iIMuHbIX (opmarax ¢ y4€Tom
Ha3HAueHWs WHPOPMALMU W [ENEeBOM ayAUTOPUH, BBIOMpas ONTUMAIBHYIO (GOpMYy
MIPEACTABJICHNS U BU3YyaJIU3allAH.

YHuBepcallbHbIC KOMMYHHKATUBHBIC JICHCTBUS

OOmieHue:

— OCYILECTBIIATEH OOIICHHE HA YPOKaX (DU3UKK U BO BHEYPOUHOH JIEATEIBLHOCTH,
—_— paCHO?;HaBaTI) Hpe)]HOCBIJ'IKI/I KOH(1)J'II/IKTHI)IX CI/ITyaIII/Iﬁ " CMATr4YaTh KOH(l)J'H/IKTBI;

— pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHAs 1EATENBHOCTD:
— MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAMBUIYAIbHON padoTHI;

— BBI6I/IpaTB TECMATUKy W MCTOJbl COBMCCTHBIX JEeHCTBUI C y‘{éTOM O6IJ_II/IX HHTCPECOB U
BO3MOXKHOCTEH Ka)KI0To dJIcHa KOJIJICKTHBA,



— MPUHAMATh LM COBMECTHOM JEATEIIbHOCTH, OPraHU30BbIBATH U KOOPIUHUPOBATH
JEUCTBUS TO €€ JOCTHXKEHUIO: COCTAaBJATh IUIAH JCHCTBH, paCHpelessTh PO C YYETOM
MHEHUI Y4aCTHHUKOB, 00CYXJIaTh pe3yIbTaThl COBMECTHOU PabOTHI;

— OLIEHUBATh KaueCTBO CBOETO BKJIA/1a M KAXJIOTO YYaCTHUKA KOMaH/Ibl B OO pe3yapTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

— npeiaraTh HOBBIE MPOEKTHI, OLIEHWBATh WICH C MO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOU 3HAYNMOCTH;

— OCYHICCTBJIATE IO3UTHBHOC CTPATCrHYCCKOEC IMOBCACHHWEC B PpPa3IMYHbIX CHTyalugX,
IMPOSABJIATE TBOPUCCTBO U Boo6pa>1<eHHe, OBITH WHUIIMAaTUBHBIM.

YHUBepCcanbHbIE PETyJIATUBHBIC JEHCTBHUS
Camoopranunzanus:

— CaMOCTOSITEJIbHO OCYLIECTBJISTh [O3HABATEIbHYIO JIEATEIbHOCTh B 00JacTu (pU3MKMU U
aCTPOHOMUH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U POPMYITUPOBATH COOCTBEHHBIE 3a/]a4H;

— CaMOCTOSTENIBHO COCTABJIATh IUIAH PEIICHUs PAaCYETHBIX M KAYECTBEHHBIX 3a]ady, IUIaH
BBIIIOJTHEHMSI MPAKTUYECKOW paboThl ¢ YYETOM UMEIOLIMXCSA PECYPCOB, COOCTBEHHBIX
BO3MOJKHOCTEHN U MPEIITOYTECHHI;

— AaBaTbhb OLCHKY HOBBIM CUTYALIUAM,
— pacmupAaTh paMKU yqe6Hor O IpcaAMETa Ha OCHOBC JIMYHBIX HpeﬂHOqTeHHﬁ;

— JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTH 3a
pelieHue;

— OLIEHUBATh MTPUOOPETEHHBIN OIIBIT;

— CHOCOOCTBOBATH (POPMHUPOBAHUIO H MIPOSBICHUIO SPYIUIMH B 001aCTH (PU3HUKH,
MIOCTOSIHHO IOBBIIIATh CBON 00pa30BaTeIbHbBIN U KyJIbTYpHBIH YPOBEHb.

CaMOKOHTpOJIB!

— AaBaTb OCHKY HOBLIM CUTYAaLlUAM, BHOCUTb KOPPCKTUBEI B ACATCIbHOCTDL, OLICHUBATDH
COOTBETCTBHUEC PE3YJIbTATOB LC/IAM;

— BJIaJICTh HAaBBIKAMU MTO3HABATEILHON Pe(PIEKCUH KaK OCO3HAHUS COBEPIIAEMbIX AEHCTBHMA
Y MBICIIUTENFHBIX MTPOIECCOB, UX PE3YJIbTATOB M OCHOBAHMIA; UCTIOB30BaTh MPUEMBI pedIIeKCHU
ISl OLIGHKU CUTYalluH, BHIOOPA BEPHOTO PEIICHHUS;

— YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHIKEHHIO;
— MPUHUMATh MOTHUBBI M ApIYMEHTHI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JIEATEIbHOCTH.
[Ipunsitue cebs u ApyTHX:

— IMPUHUMATDb 06651, IIOHHUMas CBOM HEAOCTATKHN U JOCTOMHCTBA,



— MPUHUMATh MOTUBBI U ApTYMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;
— pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU.

IMPEAMETHBIE PE3VYJIbTATHI

10 kiace

B mporuiecce n3yuenus kypca ¢usuku 6a3oBoro yposHs B 10 kitacce yueHUK HAyYUTCS:

— JEMOHCTPHUPOBATh HA MIPUMeEpax poiib U MeCTO PU3UKU B (HOPMHUPOBAHUH COBPEMEHHOMN
HAay4YyHOH KapTHHBI MUPA, B Pa3BUTUH COBPEMEHHON TEXHUKHU U TEXHOJIOTU, B IPAKTUYECKON
NeSITeNbHOCTH JIFOJICH;

— YUUTBIBATh TPAHUIIBI IPUMEHEHUS M3YUCHHBIX (PU3NYECKUX MOJIEICH: MaTepraIbHas
TOYKa, MHEPLIMAJIbHAS CHCcTeMa OTCUETa, aDCOIIOTHO TBEPOE TEJIO, HJI€aIbHBIN Ta3; MOJIENIN
CTPOEHUS ra30B, KUIAKOCTEN U TBEPABIX TEJl, TOUCYHBIA IJIEKTPUUECKUN 3aps]l IPU PEILIEHUN
¢bu3nyeckux 3anay;

— pacmno3HaBaTh (PU3NYECKHE SIBICHUS (TIPOIIECCHI) U OOBSACHATH X HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJICKYJIIPHO-KHHETHYECKOH TCOPHH CTPOSHUS BEIIECTBA U MJICKTPOIUHAMUKH:
pPaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHNE, CBOOOTHOE MaJCHNE Te,
JIBIDKEHUE TI0 OKPYKHOCTH, HHEPITUS, B3auMoIecTBUE Teir;, muddy3usi, OpoyHOBCKOE
IBWKCHHE, CTPOCHHE KUAKOCTEH U TBEPBIX TEJ, H3MEHEHHE 00bEMA TeIl IPH HArPEBaHUU
(oXJTaKIeHNN ), TETNIOBOE paBHOBECHE, HCTIApEHHE, KOHICHCAIINs, TUIABJICHUE, KPUCTAITU3aIlHS,
KHIICHUE, BIIAXKHOCTh BO3-yXa, MOBBIIICHUE JIABJICHUS Ta3a P €ro HarpEBaHUU B 3aKPHITOM
CO-Cy/Ie, CBSI3b MEXK/y lTapaMeTpaMH COCTOSIHUS T'a3a B U30IMPOLIECCax; EKTPU3AIUs T,
B3aMMOJICHCTBHE 3apsI/IOB, HJIEKTPHUYECKAs IIPOBOIUMOCTD, TEIUIOBOE, CBETOBOE, XUMHUECKOE,
MarHUTHOE JICHCTBHS TOKa,

— OTIMCHIBATh MEXaHUYECKOE JABIKEHHE, UCTIONB3YS (PU3UUECKUE BEIMUUHBL: KOOPAUHATA,
IIyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CU-JIa, UMITYJIbC Tela, KHHETHYECKas
SHEprus, NOTEHIMAIbHAS YHEPIUsl, MEXaHU4YecKask paboTa, MEXaHUUYEeCKasi MOILHOCTb; IIPU
OINMCAHWUU NPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIb3YyEMbIX BEJIMYMH, UX
0003HAYEHHUS U €AMHULIbI, HAXOJUTHh (POPMYJIbL, CBA3BIBAIOLIUE TaHHYIO (GU3NYECKYIO BEIUYUHY
C IpyTMMHM BEJIMYMHAMY;

— OIMUCBIBATh U3YYCHHBIC TCIIJIOBBIC CBOMCTBA TE€II U TEILJIOBBIC

SBJICHUS, UCTIONIB3YS (PU3NUECKUE BETMUMHBL: JaBlICHHE ra3a, TeMIIEpaTypa, CpeIHss
KUHETHYECKAs SHEPTHs Xa0THUECKOTO JIBU)KCHUS MOJICKYJI, CPEHEKBAIPATUYHASI CKOPOCTh
MOJIEKYJI, KOJMUYECTBO TEIIOTHI, BHYTPEHHSSI YHEPTHs, padoTa raza, KodQQUIIUEHT MOJIe3HOTO
JICWCTBUS TEIUIOBOTO JIBUTATENIS; TIPU OMUCAHUY TMPABUIILHO TPAKTOBATh (PU3MUYCCKHIA CMBICIT
HCIOJIB3YyCMbIX BCJINYHH, UX o0o3HaueHNusI U CAUHUIIbI, HAXOAUTH (bOpMy.TH)I, CBA3BIBAIOIINC
TaHHYI0 (PU3HUYECKYIO BETMUUHY C IPYTHMMHU BEJINYMHAM;

— OIMCHIBATh U3yUEHHBIE MIEKTPUUECKUE CBOWCTBA BELIECTBA, AIEKTPUUYECKHE SIBICHUS
(TIporecchl) U IEKTPUUECKYIO IPOBOJUMOCTD PA3IMYHbIX CPEell, UCHONb3Ys (pu3ndecKue
BEJIMYMHBI: SJIEKTPUUECKUN 3apsij, MEKTPUUECKOE 10JIe, HANPSHKEHHOCTD 1OJIs, TOTEHIHAT,
Pa3HOCTb NIOTEHLIMAJIOB, CHJIA TOKA, 3JIEKTPUUECKOE HANPSIKEHUE, JIIEKTPUIECKOE



conpotusnenue, IJC, pabora TOKa; Ipy ONMUCAHUU TPABMIIBHO TPAKTOBATH (PU3MUECKHI CMBICT
MCTIOJIb3YEMBIX BEJTMUMH, UX 0003HAUEHUS U €AMHUIIBI; YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3MUYECKYIO BETMUUHY C IPYTUMHU BEIMYUHAMU;

— AHATM3UPOBATH (PUIUUECKHUE MPOIIECCHI U SABIICHUS, UCTIONB3Ys PU3NIECKHIE 3aKOHBI U
MIPUHLIMIIBL: 3aKOH BceMUpHOTo TaroteHus, I, II u 11l 3akonsl HproTOHA, 3aK0H cOXpaHEHUs
MEXaHUYECKOW SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHLMI CYNEPIO3ULINU CUJI, TPUHLHUIL
paBHONPABUS UHEPLHUAIIBHBIX CUCTEM OTCUETA; MOJIEKYJISIPHO-KUHETUUYECKYO TEOPHUIO CTPOEHUS
BEILIECTBA, FA30BbIE 3aKOHBI, CBSA3b CPEAHEN KUHETUUECKON IHEPTUH TEIMJIOBOTO JIBHKEHUS
MOJIEKYJ ¢ aOCOTIOTHON TEMIIepaTypOu, MEPBBIN 3aKOH TEPMOJAMHAMUKH; 3aKOH COXPaHEHUS
AIEKTPUUECKOTO 3apsija, 3akoH Ky-noHa, 3axkoH Oma, 3aKOHBI TTOCIEI0OBATEIHHOTO U
MapaJuIebHOTO COEIUHEHUS IPOBOJHUKOB, 3aK0H /[xoyns—IJlenua; npu 3ToM pa3inndarb
CJIOBECHYIO (POPMYITUPOBKY 3aKOHA, €T0 MaTEMAaTUYECKOE BHIPAKEHHUE U YCIOBUS (TPaHUIIBI,
00J1aCTH) TPUMEHUMOCTH;

— O0OBSICHATH OCHOBHBIC MIPUHIUIIBL I[GﬁCTBHSI MalInH, HpI/IGOpOB U TCXHHUYCCKHUX
YCTPOI\/'ICTB; pa3jin4aThb yCJIOBUA UX 0e30I1aCHOT0 UCIIOJIb30BaHUS B HOBCG}IHCBHOI\/’I JKHN3HH,

— BBITIOJHATH SKCIIEPUMEHTHI TIO UCCIIEIOBAHUIO (PU3MUYECKUX SIBICHUN U MPOIIECCOB C
UCIIOJIb30BaHUEM TPAMBIX U KOCBEHHBIX H3MEPEHUMN: ITPU 3TOM (POPMYIHPOBATH
npobiieMy/3aady ¥ TUNIOTE3y yU4eOHOT0 AKCIIEPUMEHTa; COOMPATh YCTAHOBKY U3
MPEI0KEHHOTO 000PYAOBAHNUS; TPOBOAUTH ONBIT U (POPMYIUPOBATH BHIBO/IBI,

— OCYUIECTBIISITH NPSMbIE M KOCBEHHbIE U3MEPEHUs (PU3HMUECKUX BEIUYUH; IPU ITOM
BBIOMPATh ONTUMAJILHBIN CIIOCO0 M3MEPEHHUS U UCTIOIh30BaTh U3BECTHBIE METOIbI OLICHKH
MOTPEIIHOCTEN U3MEPEHUI;

— UCCIIEIOBATh 3aBUCUMOCTH MEX1y (PH3MUECKUMH BETMUYMHAMHU C HCIIOJIb30BaHHEM
MPSIMBIX U3MEPEHUI: TPU ITOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBATH Pe3yIbTAThI
MOJTYYSHHOU 3aBHCUMOCTH (PM3MUECKUX BETMYHMH B BUZE TAOIHII U TPAQHKOB, I€TaTh BEIBOIBI
10 pe3yJbTaTaM UCCIEI0BAHMS;

— co0uro1aTh MpaBuiia 0€30MacHOr0 TPy/ia MPHU MPOBEACHUN UCCIEIOBAaHUN B PaMKax
y4e0HOr0 KCIIEPHMEHTa, YIeOHO-MCCIIIOBATEIbCKON M IIPOSKTHOMN JIESITETBHOCTH C
MCTIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOICTB U JIAOOPaTOPHOTO 00OPYI0BAHUS;

— pemaTh pacu€THbIE 3a/1a4H C SIBHO 33/1aHHON (PU3NYECKOI MOIENbI0, NCTIONb3YS
¢u3nueckre 3aKOHbI U PUHIHIBI; HA OCHOBE aHAJIN3a YCJIOBHUS 337a4l BBIOUPATh (PU3NUYECKYIO
MO/IEJTb, BBIACTATH (PU3HUECKUE BETHUUHBI 1 (POPMYITBI, HEOOXOIUMBIE JUTS €€ pelieHus,
MIPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyUYE€HHOT0 3HaUeHHs! (PU3MUeCKON BEINYMHBI,

— peliaTh KAYCCTBCHHBIC 3a/Ia4: BHICTPpAUBATL JIOTHYCCKU HCIIPOTUBOPCUYNBYIO LICIIOYUKY
acc )KI[GHPIIZ C ONOPOI Ha N3yUYECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3NUECKUE SBICHU,
b >

— UCIIOJIb30BaTh MPHU PELICHUH Y4eOHBIX 3a]]a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH ISl IOUCKA, CTPYKTYPUPOBaHUsI, MHTEPIPETALMU U MPEACTaBICHUS yUeOHON U
HAYYHO-TIOMYJISIPHON MHPOPMAIINH, TTOJTyYeH-HOWU U3 Pa3IMYHBIX UCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATh MOIyYaeMyIo HH(OpPMaLIHIO;



— NPUBOJIUTH IPUMEPHI BKJIa/1a POCCUHCKUX U 3apyOekHbIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, OOBSICHEHHE MTPOIIECCOB OKPYIKAIOIIET0 MHUpPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

— UCII0JIb30BaTh TEOPETHUECKUE 3HAHUS O (PU3UKE B IIOBCEAHEBHON KHU3HU IS
obecriedeHns1 6€30MaCHOCTH MIPU OOPAIEHUH C TPUOOPaMU U TEXHUYECKUMHU yCTPOHCTBAMH, JIJIsS
COXpaHEHHUs 3JJ0POBbs U COOJIOICHNSI HOPM KOJIOTHYECKOT0 MOBEIEHUS B OKpYXKarolleil cpene;

— paboTaTh B IPYIIE C BHITOJHEHUEM PA3IMYHBIX COIMAILHBIX POJIEH, MIIaHUPOBATh
paboTy rpynibl, pallMOHAIBEHO PACHpPEeATh 00SI3aHHOCTH U IJIAHUPOBATh JAEATEIHLHOCTh B
HECTaHJIAPTHBIX CUTYAIIUAX, aIEKBATHO OLIEHWBAThH BKJIA]] KAXKI0TO U3 YYACTHUKOB TPYIIIHI B
pelieHre paccMaTpuBaeMoi IPOOIEMBI.

11 xmacc
B nporniecce u3yuyenus kypca Gusuky 0a30Boro ypoBHs B 11 kitacce y4eHUK HAYUUTCS:

— JIeMOHCTPHPOBATh Ha MPUMEPax poJib U MECTO (PU3UKU B OPMHUPOBAHUHN COBPEMEHHOMN
HAy4HOW KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B TPAKTUYECKON
JeSTeTbHOCTH JIIOJIEH, EJIOCTHOCTh U €UHCTBO (PH3HUECKON KapTUHBI MUPA;

— YUUTHIBATh TPAHULIBI IPUMEHEHUS U3yUYEHHBIX (GU3NYECKUX MOJENEH: TOUSUHBIH
ANEKTPUYECKHI 3apsil, JIyd CBETa, TOUCUHBI UCTOYHUK CBETA, siAepHAsi MOJIENIb aTOMa,
HYKJIOHHAs! MOJIEJIb @aTOMHOT'O Si7[pa MPH pelieHnu GU3NYECKuX 3a/1ay;

— pacmo3HaBaTh GU3HYECKHUE SBICHUS (ITPOILIECCH) M OOBSICHATh UX HA OCHOBE 3aKOHOB
QJICKTPOANHAMUKHU U KBaHTOBOU (i)I/I3I/IKI/II BSaHMO}ICﬁCTBI/Ie Mar"auToOB, 3JICKTPOMAarauTHasd
WHIYKIMS, ISHCTBUE MATHUTHOTO TTOJISl HA IPOBOTHHUK C TOKOM M IBMOKYIIIUKCS 3apsi,
AJIEKTPOMArHUTHBIE KOJIeOaHUS ¥ BOJHBI, IPSIMOJIMHEHHOE pacpOCTPaHEHUE CBETA, OTPaKEHUE,
npeoMIICHUE, HHTephepeHIHs, TU(PaKIHs 1 TOISPU3aIUs CBETa, TUCTICPCHS CBETA,
dbotoanexkrpudeckuii 3pdext (hoTorddekr), cCBeTOBOE MaBICHNE, BOSHUKHOBEHHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! U UCKYCCTBEHHAS PaIMOAKTUBHOCTH;

— OTHCHIBaTh N3y4YCHHBIC CBOMCTBA BEIIECTBA (PJEKTPUUECKHE, MATHUTHBIC, ONITUYECKUE U
AJIEKTPOMArHUTHBIE SBJICHUS (TIPOIIECCHI), UCTIONB3Ys (DU3NIECKHE BETMUUHBI: JIEKTPUUECKUMA
3apsl, CUiia TOKa, SJICKTPUIECKOE HAMPSIKEHHE, SJICKTPUICCKOE COMMPOTUBIICHUE, Pa3HOCTh
noteHuanos, JJC, paboTa Toka, MHIyKIIUS MAarHUTHOTO TOJIs, CHiia AMIiepa, cuia JIopeHiia,
WHIYKTUBHOCTB KaTYIIKH, SHEPTUS JEKTPUICCKOTO U MarHUTHOTO TIOJIeH, TIEPHO]T U 9acTOTa
KoJieOaHMi B K0eOaTeTbHOM KOHTYpE, 3aps/l U CHjla TOKa B TIPOIECCe TApMOHUYECKHUX
AJIEKTPOMArHUTHBIX KoJieOaHuH, (DOKYCHOE pacCTOSTHUE W OTNITHYECKas CUJjla JIMH3BL, IPU
OMHCAaHUU TPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICI UCTIOIB3YyEMBIX BEIMYMH, UX
0003HAaUCHUS U €IUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBA3BIBAIONINE JAHHYIO (DU3HUECKYIO BETUYHHY
C IPYTHUMH BEJIMYHMHAMU;

— OIMCHIBATh U3yUEHHBIE KBAHTOBBIE SIBIICHUS U MPOLECCHI, HCTIONb3Ysl (PU3UUECKHE
BEJIMYMHBI: CKOPOCTb JEKTPOMArHUTHBIX BOJIH, IJTMHA BOJHBI M YACTOTA CBETA, SHEPTUs U
uMIyJbC (OTOHA, IEPUO]] TIOTypaciaia, SJHEPIHsl CBSI3U aTOMHBIX S7iep; IPU ONHCAHUU
MPABUJILHO TPAKTOBATh (PU3NYECKHUI CMBICI UCIIOBb3YEMBIX BETMUUH, X 0003HAUYCHUS U
€IMHULIbI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UUYECKYIO BEIUYHHY C IPYTUMHU
BEJTMYMHAMU, BBIYUCIATH 3HaU€HUE (PU3NIECKON BETUUYHHBI;



— aHaTM3UPOBaTh (PU3UYECKHE MIPOIIECCHI U SBJICHUS, UCIIONb3Ys (pr3nyecKre 3aKOHbI U
IIPUHLUIIBL: 3aKOH JIEKTPOMArHUTHOM MHIYKIMH, 3aKOH MPSAMOJIUHENHOTO PACIIPOCTPAHECHUS
CBETa, 3aKOHbI OTPA’KEHUS CBETA, 3aKOHBI IIPEJIOMJICHUS CBETA; YpaBHEHHE DWHINTEIHA [
dorosddekra, 3aK0H COXpaHEHHS YHEPTHUH, 3aKOH COXPAHEHHS UMITYJIbCa, 3aKOH COXPAHEHHUSI
JJIEKTPUUYECKOTO0 3apsijia, 3aKOH COXPAaHEHUsI MAaCCOBOIO YMCIa, IOCTyJIaThl bopa, 3aKkoH
PaZOaKTUBHOTO PacIaja; Mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKEHUE U YCIOBHSA (TPAHHUIIBI, O0JIACTH) TPUMEHUMOCTH;

— OIpeAEIIATh HAlPaBJIEeHUE BEKTOPA MHAYKLUU MAarHUTHOTO I10JIsS IPOBOJHUKA C TOKOM,
cuiisl Amrnepa u cuiisl JlopeHna;

— CTPOUTH U OIUCBIBATH I/I306pa)KeHI/IC, CO31aBacMoOC IJIOCKHUM 3CPKAJIOM, TOHKOH HHH30ﬁ;

— BBITIOJIHATE SKCIICPUMCEHTEI 11O UCCIICAOBAHUTIO (i)I/I3I/I‘-IeCKI/IX SIBJICHUU U IMPOLCCCOB C
UCTIOJIb30BaHUEM IIPSIMBIX U KOCBEHHBIX U3MEPEHUI: IPU 3TOM (HOPMYITHPOBATH
npo0aeMy/3agady v TUTIOTE3y YU4eOHOTO dKCIIEPUMEHTA; COOUpATh YCTAaHOBKY U3
MPEUI0KEHHOTO 000PYI0BaHUS; IIPOBOJIUTH OIBIT U (POPMYIIMPOBATH BHIBOIBI;

— OCYILECTBIISITH MPSIMbIE 1 KOCBEHHBIE M3MEPEHUS (PU3NIECKUX BEJTMYMH; TIPU 3TOM
BbIOMpATh ONTUMANIBHBIN CIIOCO0 U3MEPEHHSI U UCIIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKU
MIOTPELIHOCTEN H3MEPEHU;

— UCCIIEIOBATh 3aBUCUMOCTH (PH3MUECKUX BEITHMYHMH C HCTIOJIb30BAaHHEM MPSIMBIX
M3MEPEHUIl: IPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOTYYEHHON
3aBUCUMOCTH (PM3MUYECKUX BEJIWYHH B BUE TaOIHIl U rpaUKOB, 1eIaTh BBIBOJBI 11O
pe3yibTaTaM UCCIIEI0BAHMS;

— co0uro1aTh MpaBuiia 0€30MacHOTr0 TPy/ia PHU MPOBEACHUN UCCIEIOBAaHUN B PaMKax
y4eOHOro SKCIIEpUMEHTa, Y4eOHO-HUCCIIeIOBATEILCKON M POSKTHOM e TEIBHOCTH C
MCTIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOICTB U JIAOOPaTOPHOTO 000PYI0BAHUS;

— peuiaTb paC‘IéTHHe 3aJa4u C IBHO SaHaHHOﬁ (1)I/I3I/ILI€CKOI71 MOJEIIBIO, UCIIOJIB3Y
(bl/ISI/I‘leCKI/Ie 3aKOHBI U IIPUHIHUIIBI, HA OCHOBC daHAJIM3a YCJIOBUS 3a/1a4n BBI6I/IpaTB (bI/I3I/ILIeCI(yIO
MOACIb, BBIACIIATDH (1)I/I3I/I‘IeCKI/Ie BCIINMYHMHBI 1 (bOpMYJ'IBI, HCO6XO,Z[I/IMI>IG s eé PCUICHUA,
MMpOBOAUTDH pacqéTm 1 OICHHUBATDH PCAJIbHOCTD IMOJIYUYCHHOI'O 3HAUYCHU A (1)I/I3I/I‘-I€CKOI71 BCJIIMYHHBI,

— peiIaTh KAYCCTBCHHBIC 3aJa4n: BbICTPAUBATDH JIOTUYCCKU HEITPOTHBOPCUYNBYIO IICTIOYKY
accC )KI[GHI/Iﬁ C ONOPOI Ha N3yYCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3NUECKUE SIBICHU,
2 >

— UCTIOJIb30BaTh MPH PEIICHUH YUeOHBIX 33/1a4 COBpEMEHHbIE HH()OpMAITHOHHBIE
TEXHOJIOTHH ISl IOUCKA, CTPYKTYPUPOBaHUsI, MHTEPIPETALMU U MPEACTaBICHUS yUeOHON U
HAYYHO-TIONYJISIPHOW MHPOPMALIUH, TTOTyYSH-HOW U3 PA3TUIHBIX HCTOYHUKOB; KPUTHUECKH
aHAJIM3UPOBATh MOJIyYaeMyro HH(OpMaIHIo;

— OOBSICHATH IPUHIIMITEI JEHCTBUS MAIIH, TPUOOPOB U TEXHUYECKHUX YCTPOMCTB;
pa3ianyaTh yCI0BHs UX 0€30M1aCHOrO MCIIOJIb30BAHUS B TIOBCEAHEBHON KU3HU;

— IPUBOJUTH NIPUMEPHI BKJIa/1a POCCUIHCKUX U 3apyOekHbIX yUEHBIX-(DU3UKOB B pa3BUTHE
HaYKH, B 00bSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;



— UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS IO (PU3UKE B TIOBCEIHEBHON KHU3HU IS
obecriedeHrst 6€30MaCHOCTH MPU OOPAIEHNUH C TPHOOpPAMH U TEXHHUECKUMH YCTPOUCTBAMH, IS
COXpaHEHHs 37J0POBbS U COOIIOICHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaIoIIei cpene;

— paboTaTh B rpyIIie C BHITOJHEHUEM PA3IMUHBIX COIMAIBHBIX POJIEH, MJIAHUPOBATh
paloTy rpynmsl, pallMOHAIBHO PACHpPEAeaTh 00SI3aHHOCTH U IJIAHUPOBATH JIEATEILHOCTh B
HECTAaHAAPTHBIX CUTYallUsX, aJIleKBaTHO OLIEHUBATH BKJIAJ KQXJIOTO U3 YYACTHUKOB TPYIIIHI B
peleHre paccMaTpuBaeMoil pooIIeMBbl.

Paznen 3: Temarunueckoe mJiaHupoBaHHUe.
10 xacc 68 yacos, 11 kiacc 68 uscoB



Tema, pazaen Kypca,
KOJINYECTBO YacoOB

[IpeameTHOE conepkanme

OCHOBHBIE BUIBI
00ydJarommxcs

ACATCIBHOCTHU

ONEeKTpOHHbBIE
o0pa3oBaTeNbHbIE PECYPCHI

JlocTi)keHHe JTUYHOCTHBIX
pe3yNIbTaToB

10 xkiaacc -68 yaco

B

PA3JEJ 1. PUSUKA 1 METOJbI HAYYHOI'O IIOBHAHUS (2 )

®dusnka — HayKa o Pabora B rpymme no moxaroroBke | https://resh.edu.ru/subject/ IIPUMEHEHUE Ha  ypOKe
DuzyKa 1 METOABI npupone. Hayunsie KOPOTKHX cOO0meHnit o ponu u | lesson/5894/ MHTEPAaKTUBHbBIX bopm
Hay4HOI'0 INO3HAHNA METO/bI ITO3HAHHUS MecTe (HU3MKH B TPAKTHYECKOU paboThl ¢ OOYYaIOLIMMHUCS:
(29) OKpy:karomiero Mupa. Ponp | 1esaTenbHOCTH JItoIeH. WHTEIJICKTYalbHBIX WP,
IKCIIEPUMEHTA U TCOPHH B OcBocHHE OCHOBHBIX MPHEMOB CTUMYJTHPYIOIINX
npolecce MO3HaHus paboThI c uupoBoi [I03HABATEJIbHYIO
IPUPOJIBL. DKCTIEPUMEHT naboparopueit o puznke MOTHBAIIMIO 00YYarOIINXCS;
B (husmKe. JTUJIaKTHYECKOTO  TeaTpa,
MonenupoBanue IJIe MOJYYCHHBIE Ha YpOKe
(u3HYECKUX SIBICHUN U 3HAHUS OOBITPBIBAIOTCS
nporeccoB. Hayunsie B TeaTpaTbHBIX
runote3bl. Guznyeckue MMOCTAHOBKAX; JTUCKYCCHIA,
3aKOHBI ¥ TeOpUU. ['paHHIIbI KOTOpBIC JaroT
OPUMEHUMOCTH (PU3NUECKUX oOyJaromumcs
3akoHOB. [IpuHiun BO3MOXXHOCTh TNPUOOpECTU
COOTBETCTBHSL. OITBIT BEJICHUS
Ponb u mecTo dusuku B KOHCTPYKTUBHOTO JHAJIOTA;
(hopMupoBaHUU TpyNnoBod  paboOThl WK
COBPEMEHHOMN HAYyYHOM paboTHI
KapTUHBI MUDA, B B Tapax, KOTOpbIE ydar
MPaKTHIECKON oOydaromuxcs KOMaHIHON
NEeSTeNbHOCTHU JII0ACH paboTe M B3aUMOJEHUCTBUIO
c JIPYTUMH
00yJaronmmMucs;
KnHemMmaTuka Mexannueckoe nBmwxkenue. | [IpoBenenue JKCIIepUMEHTa: | https://www.yaklass.ru/p/
(54) OTHOCHUTENIBHOCTh U3y4YeHUe HepaBHoMepHoro | fizika/10-klass/kinematika- JIOBEPUTEIIbHBIX
MEXaHHYECKOTO JIBIDKCHUS. | ABWDKCHHUS C IEJIbI0 ompezenieHus | materialnoi-tochki-6585327/ OTHOILEHUN MEXIY
Cucrema otcuéra. MTHOBEHHOM ckopocty; | opisanie-mekhanicheskogo- Me1aroru4eCcKum
Tpaekropus. UCCIIEJOBaHNE cootHomenus | dvizheniia-6585328 paboTHHUKOM
[lepemermenue, CKOPOCTh MEXIy IyTSIMH, MPOUIECHHBIMU YCTaHOBIICHHE
(cpenHsisi cKOPOCTb, TEJIOM  3a  1mocienosarenbHble | https://resh.edu.ru/subject/ JIOBEPUTEIIbHBIX
MTHOBEHHAsl CKOPOCTh) U paBHBIC TPOMEXKYTKH BpemenH | lesson/3721/ OTHOIICHUHN MEXIY



https://resh.edu.ru/subject/lesson/5894/
https://resh.edu.ru/subject/lesson/5894/
https://resh.edu.ru/subject/lesson/3721/
https://resh.edu.ru/subject/lesson/3721/
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/opisanie-mekhanicheskogo-dvizheniia-6585328
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/opisanie-mekhanicheskogo-dvizheniia-6585328
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/opisanie-mekhanicheskogo-dvizheniia-6585328

YCKOpEHHUE MaTepUabHON
TOYKH, UX MTPOCKIIMHA HA OCH
CUCTEMBI KOOPHMHAT.
CrnosxeHue nepemeiieHni u
CJI0)KEHHE CKOPOCTEM.
PaBHOMEpHOE 1
PaBHOYCKOpPEHHOE
NOPSIMOJIMHEHHOE IBHKEHUE.
I'paduku 3aBuCUMOCTH
KOOp/IMHAT, CKOPOCTH,
YCKOpEHUS, TIyTH U
TIepeMeICHUS
MaTepuaIbHOU TOYKU OT
BpPEMEHH.

CBobonHOE TajieHue.
YckopeHnue cBOOOHOTO
TaJCHHMS.

KpuBonuneriHoe 1BU>XEHUE.

JIBr>keHue MaTepuaibHOM
TOUKH I10 OKPY>KHOCTH C
IIOCTOSIHHOM 110 MOAYJIIO
CKOpOCTBIO. YTIIOBas
CKOPOCTb, TUHEHHAs
ckopocts. [lepuoa u
4acToTa 0OpaIleHusl.
LenTpocTpemMurensHoe
YCKOPEHHUE

IIPU PAaBHOYCKOPEHHOM JBH)KEHUU
C HayaJIbHOM CKOPOCTHIO, paBHOU

HYJIIO; U3y4YE€HUE  JIBMJKEHUS
HIapHKa B BA3KOW KUIKOCTH.

OO0wbsicHeHne OCHOBHBIX
IPHUHIIAIIOB JEeNCTBUS
TEXHUYECKUX YCTPOMCTB, TaKUX
KaK: CIIMJOMETp, LENHblE U

pCMéHHI)Ie nepe,uatm JABHKXCHUA, U
YCIIOBHI 170'¢ 0e3-0macHOTo
HUCIIOJIB30BAHUS B HOBCGI[HGBHOﬁ
JKM3HH.

Pemienne pacu€THbIX 3a/1a4 C SIBHO
3a/laHHON (PU3MUECKON MOJIENbBIO C
HCIOJIb30BaHUEM OCHOBHBIX
bopMyT KHHEMaTHKH.

IToctpoenue u aHanu3 rpaduxos
3aBHCHMOCTeﬁ KHHCMATHYCCKUX
BCJIMYHH OT BpeMCHI/I.
Pacno3naBanne (buznyeckux
SIBIICHUHA B YYeOHBIX ONBITAX H
OKpY’KaroIeu JKHM3HMU:
PaBHOMEPHOE U PAaBHOYCKOPEHHOE
MPSAMOJIMHEHHOE NBIDKEHUE,
cBoOOIHOE rageHune TEN,
JBYDKEHUE 110 OKPYKHOCTH.

https://resh.edu.ru/subject/
lesson/3711/
fizika/10-klass/kinematika-
materialnoi-tochki-6585327/
kontrolnaia-rabota-po-teme-
6633262

NeIarorHYeCKuM
PabOTHUKOM

U ero oO0ydarlMMHCH,
CIOCOOCTBYIOITIX
MO3UTHBHOMY BOCTIPHSATHIO
00y4aroIuMucs
TpeOOBaHUI W
MEeIarOrMYeCKOro
paboOTHUKA, NPUBJICUYECHHUIO
ux BHUMaHHUSI

K 00CyXIaeMoi Ha ypoke
uH(pOpMaINH, aKTHBH3ALUH
ux NIO3HABATEIbHON
JEATeTbHOCTH;

pocbo

Onwucanue MEXaHHYECKOTO
JIBWKEHUS C  HWCIOJIB30BaHUEM
du3nueckux BEJIMYMH:

KOOpJAMHATA, MyTh, NEpeMEIeHHE,
CKOPOCTh, YCKOPEHHE.

Pabora B rpymnmax npu
IUIAHUPOBAHHUHY, TPOBEICHUU |
UHTEPIPETANN pe3yabTaToB
OIIBITOB " aHam3e
JIOTIOJTHUTEIIBHBIX HUCTOYHHKOB
uHGOPMAITUH TI0 TEME



https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/kontrolnaia-rabota-po-teme-6633262
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/kontrolnaia-rabota-po-teme-6633262
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/kontrolnaia-rabota-po-teme-6633262
https://resh.edu.ru/subject/lesson/3711/
https://resh.edu.ru/subject/lesson/3711/

OvHaMmunka
(7 4)

[IpuHIMIT OTHOCUTENBHOCTH
lanunes.

[TepBriii 3akoH HproTOHA.
HueprumanbHble CHCTEMBI
OTCUéTa.

Macca tena. Cuia.
[IpuHnun cynepno3unuun
cui. Bropoii 3akoH
Hrrorona misa
MAaTepHAIbHON TOYKH.
Tpernii 3axkoH HproTOHA 1151
MaTepHaIbHBIX TOUYEK.
3aKOH BCEMHUPHOTO
Tarotenusi. Cuma TsHKeCTH.
[IepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunbr TpeHus
(TIOKOs1, CKOJIb)KEHUS,
kaueHusi). Cuna TpeHusl.
Cyxoe tpenue. Cuna TpeHust
CKOJIBKEHUS U CUJIa TPEHUS
nokosi. KoaddunueHt
TpEHHUSI.

Cuia conpoTuBIeHUs MpU
JBIKEHUU TeJa B )KUIKOCTH
WM rase.

[ToctynarensHoe n
BpallaTelbHOE JBUKEHUE
a0COIOTHO TBEPOTO Tena.
MomMeHT cuiibl
OTHOCHUTEJIBHO OCH
BpameHus. [1nedo cusl.
VYcoBus paBHOBECHS
TBEPIOrO Tela

IIpoBencHue
WCCJICIOBAHNE
3aBUCHUMOCTH  CWJI  YOPYTOCTH,
BO3HHMKAIOIIUX B TPYyXUHE U
pEe3nHOBOM 00pasiie, OT UX
nedopMaIuu; U3ydeHue IBUKCHUS
Opycka 1Mo HaKJIOHHOM IJIOCKOCTH;
UCCIIEIOBaHHE

YCJIOBUM paBHOBECHUS TBEPAOIO
TeJa, IMEIOIIErO OCh BPAIICHHS.
OO0mbsicHeHne 0COOEHHOCTEMH
PaBHOMEPHOTO u paBHO-
YCKOPEHHOTO0  IPSIMOJIMHEWHOIO
JBUKECHHSI, CBOOOIHOTO TaJCHUs
TeJ, IBUXKEHUS 10 OKPYKHOCTU Ha
OCHOBE 3aKOHOB HbIOTOHA, 3aKOHa
BCEMHPHOTO TATOTCHHUSI.
OO0mbsicHeHue OCHOBHBIX
NIPUHLUIIOB JEUCTBUSA
TEXHUYECKUX YCTPOMCTB, TaKUX
KaK MOJIIUITHUKH.

OObsicHeHUE JIBUKCHHUS
HCKYCCTBEHHBIX CITyTHHKOB.
Pemienue pacy€THpIX 3a7a4 ¢ SBHO
3a/1aH-HOM (PUBUYECKON MOJIEIBIO
C  WCIOJIb30BAaHUEM  OCHOBHBIX
3aKOHOB U ()OPMYJT JTUHAMUKH.

OKCIICPUMCHTA:

https://www.yaklass.ru/p/
fizika/10-klass/dinamika-

6595325/zakony-niutona-
6595326
https://www.yaklass.ru/p/
fizika/10-klass/dinamika-
6595325/sila-tiagoteniia-
6815241
https://resh.edu.ru/subject/
lesson/4721/

MOJJEPKKA
HCCIIeI0BaTEIbCKOM
JIeSITEILHOCTH
oOyJaromuxcs
I/IHI/IIII/IHpOBaHI/Ie nu

MOJICPIKKA
HCCIIEI0BATEIBCKOM
JeSITeTbHOCTH
oOyJaromuxcs

B paMKax
peanu3aiu UMu
WHIUBUYATbHBIX U
TPYTITOBBIX
HCCIIEIOBATEILCKUX
MPOEKTOB, YTO JAACT
oOydaromumcst
BO3MOYKHOCTb
proOpPECTH HABBIK
CaMOCTOSITETTLHOTO
pereHus
TEOPETUYECKOUN
poOJIEMBbI, HABBIK
TCHEPUPOBAHUS U
odopmiteHus
COOCTBEHHBIX HJICH,
HaBBIK

YBaAXKUTCIBHOI'O



https://resh.edu.ru/subject/lesson/4721/
https://resh.edu.ru/subject/lesson/4721/
https://www.yaklass.ru/p/fizika/10-klass/dinamika-6595325/sila-tiagoteniia-6815241
https://www.yaklass.ru/p/fizika/10-klass/dinamika-6595325/sila-tiagoteniia-6815241
https://www.yaklass.ru/p/fizika/10-klass/dinamika-6595325/sila-tiagoteniia-6815241
https://www.yaklass.ru/p/fizika/10-klass/dinamika-6595325/zakony-niutona-6595326
https://www.yaklass.ru/p/fizika/10-klass/dinamika-6595325/zakony-niutona-6595326
https://www.yaklass.ru/p/fizika/10-klass/dinamika-6595325/zakony-niutona-6595326

OTHOIIICHUS K
qY)KUM HJICSIM,
0(OPMJICHHBIM B
paboTtax Ipyrux
HCCIIeI0OBaTEIICH,
HABBIK yOIMYHOTO
BBICTYIUICHHUS TTEPE]T
ayAUTOpUEH,
apryMEHTUPOBAHUS
U OTCTauBaHUS
CBOEU TOYKH

3peHHsI.

3aKOHbl COXpaHeHuns
B MeXaHuKe
(6 4)

Nmiynse MaTepualbHOU
TOYKH (Tena),
CHUCTEMBI MaTepUaIbHBIX

TOYCK. I/IMHYJ'II)C CHJIBI H
HU3MCHCHHEC HMITYyJIbCa TCJIa.

3aKoH COXpaHEHHUs
HUMILYJIbCA. PeaktuBHOE
JBUKCHHE.

PaGora cunbl. MOIIHOCTB
CHJIBI.

Kunernueckas SHEPrus
MAaTepHAITbHOMN TOYKH.
Teopema 00 U3MEHEHUU

KUHETUYECKON SHEPIUMU.

[lorenumanbHass  SHEPrHs.
[loTrenunanpHas ~ dHeprus
ynpyro jaehopMupoBaHHOMH
npyxunsl. [loTeHumanpHas
SHeprus  Teina  BOJIU3U

IIpoBenenue DKCIIEPUMEHTA!
u3yuyeHue abCOJIOTHO HEyIpyroro
yaapa ¢ IOMOLIBIO  JIBYX

OJMHAKOBBLIX HUTSIHEBIX MAsATHHKOB;
WCCJICIOBAHKE CBS3H PAOOTHI CHITBI
C HM3MEHEHHEM  MEXaHMYeCKOMH
SHEPrUM  Tejla Ha  MpUMepe
pacTsKEHUSI PE3UHOBOTO KIyTa.
Pemienue pacy€THpIX 3a7a4 ¢ SBHO
3aJIaHHON (HYU3UYECKON MOJIEIBIO C
HCITOJIb30BaHIEM OCHOBHBIX
3aKOHOB M (OPMYJT NWHAMHUKH H
3aKOHOB COXpaHEHUSI.

Pemrenne xauecTBEHHBIX 3a7ad C
ONOpOIl Ha WM3Y4YEHHBIE B pazjele
«MexaHuKa» 3aKOHBI,
3aKOHOMEPHOCTH H  (pu3nueckue
SIBIICHHSL.

Omnuncanue MEXaHHUYCCKOI'O

https://www.yaklass.ru/p/

fizika/10-klass/zakony-
sokhraneniia-v-mekhanike-

6859391/impuls-6846112

https://www.yaklass.ru/p/

fizika/10-klass/zakony-
sokhraneniia-v-mekhanike-

6859391 /zakon-sokhraneniia-
energii-v-mekhanike-6852654

https://resh.edu.ru/subject/
lesson/4719/

IIPUMEHEHUE HA
ypOKe
HUHTCPAKTUBHBIX
dhopm paboTsl ¢
00y4aroIUMUCS:
HUHTCIUICKTYAJIbHBIX
urp,
CTUMYJIUPYIOIIHAX
MI03HABATEIIbHYIO
MOTHUBaAallUIO
oOydJaronmxcs;
JIMTAKTHYECKOTO
Tearpa, rjie

ITOJIYYCHHBIC Ha



https://resh.edu.ru/subject/lesson/4719/
https://resh.edu.ru/subject/lesson/4719/
https://www.yaklass.ru/p/fizika/10-klass/zakony-sokhraneniia-v-mekhanike-6859391/zakon-sokhraneniia-energii-v-mekhanike-6852654
https://www.yaklass.ru/p/fizika/10-klass/zakony-sokhraneniia-v-mekhanike-6859391/zakon-sokhraneniia-energii-v-mekhanike-6852654
https://www.yaklass.ru/p/fizika/10-klass/zakony-sokhraneniia-v-mekhanike-6859391/zakon-sokhraneniia-energii-v-mekhanike-6852654
https://www.yaklass.ru/p/fizika/10-klass/zakony-sokhraneniia-v-mekhanike-6859391/impuls-6846112
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TIOBCPXHOCTU 3emin.

TToTennuanbpHbIE 54
HETMOTEHIMATbHBIC

CHJIBL. Cas3b paboThI
HEMOTEHIUATbHBIX

cui c U3MEHEHUEM
MEXaHU4ECKOMI SHEPIruu
CHUCTEMBI Ted. 3akoH
COXpAaHEHUsI MEXaHWYECKOU
SHEPTHH.

Yopyrue u  Heymnpyrue
CTOJIKHOBEHUS

JBIKEHHMSI C  HCIIOJIb30BAaHMEM
(bu3NYeCKUX BETUYMH:

UMIYJbC  TeNa, KUHETHYECKas
9HEprus, MOTEHLINAIbHAs SHEPTHUs,
MEXaHUYECKas pabora,
MEXAHUYECKAsI MOIIHOCTb.

Ananu3 pu3nYecKux MpOIECcCOB U
ABJICHUM  C  HCIIOJIb30BAHUEM
3aKOHa COXpaHEHHUS
MEXaHMYECKOM JHEPruu, 3aKOHa
COXPAHEHHUS UMITYJIbCA.
OOwbsicHeHne OCHOBHBIX
IIPUHLIAIIOB JNeNCTBUS
TEXHUYECKUX YCTPOMCTB, TaKUX
Kak: BOJIOMET, KONEP, NPy KUHHBIN
IIUCTOJIET.

OObsicHEeHHE JIBUXKEHHUS PpaKeT ¢
Onopoit Ha W3Y4YEHHBIE
¢u3nuecKkue BEIMYMHBI U 3aKOHBI
MEXaHUKH.

Hcnons3oBaHne 1pH MOATOTOBKE
cooOuIeHni 0  TNPUMEHEHHH
3aKOHOB MEXaHUKH COBPEMEHHBIX
UHQOPMALIMOHHBIX  TEXHOJOTIMH
JUIsL TIOUCKAa, CTPYKTYpHUpOBaHUS,
UHTEpIpPEeTalld U TPEeACTaBICHUS

YPOKE 3HaHUS
OOBITPBIBAIOTCS

B TEaTPaJIbHBIX
MIOCTAaHOBKAX;
JIUCKYCCHUH,
KOTOpbIE Jat0T
o0yJaromumcst
BO3MOXHOCTb
proOpeCTH OIBIT
BEJICHUS
KOHCTPYKTHUBHOTO
JIMaJora;
IPYMIIOBOW pabOTHI
WiH paboThI

B TIapax, KOTOphIC
ydaT 00ydaronuxcs
KOMaHJTHOH paboTe

U B3aUMO/ICHCTBUIO

o C IPYTUMHU
UHpOpMaLUH, KPUTHUYECKUN
aHaNU3 TI0JTy4aeMoit HH(pOPMAIUK 00y4aroIUMHCS;
PA3JIEJI 3. MOJIEKYJISIPHA A ®U3UKA U TEPMOJINHAMUKA (24 1)
OcHoOBbI OcHOBHBIE nosioxeHus | [Iposegenmne JKcriepuMeHTa: | https://resh.edu.ru/subject/ OpraHu3aIHs
MONIeKyNnAaApHO- MOJIEKYJISIPHO- ompejeNieHue Macchl Bo3ayxa B | lesson/4722/ mederra
KUHEeTNYeCcKomn KHHETUYECKOM TEOpHH. | KJIACCHOW KOMHATe Ha OCHOBE | https://resh.edu.ru/subject/
Teopumn BpoyHoBckoe  aBmkeHue. | uaMepeHuii  o0bémMa  KOMHaThI, | lesson/5898/ MOTHUBHPOBAHHBIX 1
(9 v) Huddysus. XapakTep | JaBJIeHUsS ¥ TEeMIIEpaTypbl Bo3ayxa | https:/www.yaklass.ru/p/ PYAMPOBAHHBIX
JIBYKCHUS 1| B HEH; uccnenosanue | fizika/10-klass/osnovy-
B3aMMOJICHCTBUS  YACTHII | 3aBUCHMOCTH mexay | molekuliarno-kineticheskoi- o0yJaromuxcs



https://www.yaklass.ru/p/fizika/10-klass/osnovy-molekuliarno-kineticheskoi-teorii-mkt-6858725/kontrolnaia-rabota-po-teme-6865851
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https://resh.edu.ru/subject/lesson/5898/
https://resh.edu.ru/subject/lesson/5898/
https://resh.edu.ru/subject/lesson/4722/
https://resh.edu.ru/subject/lesson/4722/

BEIECTBA. Mogenu
CTPOEHUS Ta30B, KUIKOCTEU
U TBEPABIX Tell u
00BSCHEHHE CBOMCTB

BEILIECTBA HA OCHOBE 3THUX
Mozene. Macca MOJeKyil.
KonnyectBo BEIIIECTBA.
[TocrosiHHas ABoraspo.

TernmoBoe paBHOBECHE.
Temneparypa u eé
HU3MEpEHUE. [Ixana

temnepatyp Llenbcus.
Monens wuAealLHOTO Tasa.

OcHoBHOE ypaBHEHHE
MOJICKYJISIPHO-
KUHETUYECKOU TEOpUHn
UJIeaIbHOTO rasa.
AOcomoTHasT TeMreparypa
KakK Mepa cpenHen
KMHETHYECKOU SHEpruu
TETJIOBOTO JBUKCHUS
yactull raza.  [a3oBbie
3aKOHBI. VYpaBHeHue
MenaeneeBa—KianeiipoHa.
3akoH JanbTOHA.
H3onporieccel B HaeaibHOM
rase c MOCTOSTHHBIM
KOJIMYECTBOM BELIECTBA.
I'padpuueckoe
MIpeJICTaBICHHE
U30MPOIIECCOB:  U30TepMa,

u30Xxo0pa, u306apa

rapaMeTpaMmu COCTOSTHUS
pa3peKEeHHOTO rasa.

OOBsicHEHHE OCHOBHBIX
NIPUHIUATIOB IeuCcTBUN

TEXHHYECKUX YCTPOMCTB, TaKHX
Kak: TepMOMETp H OapoMmeTp; |
YCIIOBHIA 1704 0e30macHoro
UCIIOJIB30BaHUsl B TIOBCEJHEBHOM
JKU3HU.

PacrnioznaBanue (buznveckux
SABJICHUA B Y4YEOHBIX OMBITaX W
OKpY’Karomen xu3Hu: Tuddysus,
OpOYHOBCKOE JIBIKEHHUE.
Omnucanne TEIUIOBLIX SBIEHUU C

UCII0JIb30BaHUEM ¢bu3nyeckux
BEJIMYMH: JlaBJICHUE rasa,
TeMIeparypa, cpenHsis
KUHETHYecKas SHEprus
Xa0TUYECKOI0 JIBIDKCHUS
MOJIEKYJI,  CpEIHEKBaJApaTHYHas

CKOPOCTb MOJIEKYI.
Ananu3 pu3nYecKux MpoIEeCcCOB U
ABJIGHUH  C  HCIIOJIb30BAHUEM
MOJIEKYJISIPHO-KMHETUYECKOM
TEOpUH  CTPOCHUS  BEIECTBA,
ra30BbIX 3aKOHOB, CBSI3U CpeIHEH
KMHETHYECKOM YHEPTUU TETIOBOTO
JBUKEHUS MOJIEKYJI ¢ a0COJIFOTHOM
TEMIIEPATYPOH.

Pemienue pacy€THpIX 3a7a4 ¢ SBHO
3aJIaHHOM (HYU3UYECKON MOJIEIBIO C
UCIIOJIb30BaHUEM OCHOBHBIX
nonoxxeanit MKT, 3akoHOB ©
bopMyI1 MOJIEKYIISIPHON (PU3UKH.

Pa6ora B rpymnmnax npu
IUIAHUPOBAHUM, TPOBEJACHUU U
UHTEpIIpeTaluu pe3ynbTaTOB

OIIBITOB )4 AHAJIN3¢C

teorii-mkt-6858725/
kontrolnaia-rabota-po-teme-

6865851

HaJ UX
HEYCIIEBAIOIINMU
OJTHOKJIACCHUKAaMH,
JIaroIIero
oOydJaroumcs
COILIMAJIbHO
3HAYNMBII ONBIT
COTPY/HMYECTBA U

B3aMMHOM ITOMOIIIH;



https://www.yaklass.ru/p/fizika/10-klass/osnovy-molekuliarno-kineticheskoi-teorii-mkt-6858725/kontrolnaia-rabota-po-teme-6865851
https://www.yaklass.ru/p/fizika/10-klass/osnovy-molekuliarno-kineticheskoi-teorii-mkt-6858725/kontrolnaia-rabota-po-teme-6865851

JIOTIOJTHUTEIIBHBIX HUCTOYHHKOB
uHGOpMAIUH 110 TEME
OcHoBbI Tepmonnnamnyeckas [IpoBenenune yueHuueckoro | https:/www.yaklass.ru/p/ HCIIOJIb30BaHUE
TepMoanHaMUNKKN CUCTEMA. BHyTpeHHsIs | SKCIIepUMEHTA: n3mepenue | fizika/10-klass/osnovy- BOCIHTATEBHEIX
(10 yv) SHEPTHUS yIEIBHON TemIoéMKoCcTH | termodinamiki-6869723/
TEPMOIUHAMHYECKOM BEILECTBA. pervyi-zakon-termodinamiki- BO3MOYHOCTEH
cucreMbl u  cnocobsl €€ | OObsAcHeHne OCHOBHEBIX | 6869724 CONepIKAHHS
M3MEHEHHSI. KonmuecTBo | npuHIMTIOB JeUCTBHS
TETJIOTHI u paboTa. | TEXHHYECKHX yCTpPOMCTB, Takux | https:/www.yaklass.ru/p/ yHeOHOro mpesMeTa

BuyTpenHss sHeprus oiHO-
aTOMHOTO HJIeaJbHOTO Trasa.

Bunnl TEIJIONEPEIAYH:
TEIJIONPOBOHOCTb,
KOHBEKIIHA, U3ITy4YECHHE.
VY nenvHas TEIUIOEMKOCTD
BEIIECTBA. KomnuuectBo
TEIJIOTHI npu
TerIonepeaaye.

ITonsatne 00 aguabaTHOM
npouecce. IlepBblid  3aK0OH

TEPMOIUHAMHUKH.
IIpumeHeHue I1IEpBOro
3aKOHa TEPMOJIMHAMUKU K
M30IpoIIecCcaMm.
I'padpuueckas
WHTEpIpeTaIus paboThl
rasa.

Bropoiu 3aKOH
TEPMOIUHAMHUKH.
HeoGpatumocTs mporieccos
B IIPUPOJIE.

TernnoBeie MaIllHEI.
[IpuHIIMIIBL JIEUCTBUS
TEIJIOBBIX MAalIuH.

[Ipeo6pa3oBanus >Hepruu B
TertoBbix MammHax. KII/]
TEIUIOBOM MamuHbl. [uki
Kappo u  ero  KIIA.

KaK:  JBUTAaTe]b  BHYTPECHHETO
CropaHus, OBITOBOM XOJIOAMIBHUK,
KOH/IMIIMOHED; W YCJIOBHHA MX 0e3-
OIIACHOI0 WCIIOJIb30BaHUS B
MMOBCETHEBHOM >KU3HU.

OnucaHue M3YyYCHHBIX CBOMCTB
T€I W TEIJIOBBIX SBIEHUH C

HCIIOJIb30BAaHUEM (buznueckux
BEJIMUUH:! JaBJICHNE rasa,
TeMIeparypa, KOJIMYECTBO

TEIUIOTbI, BHYTPEHHSSA DHEPIUs,
pabora rasa.

Penrenue pacyéTHbIX 3a1a4 ¢ SIBHO
3a/laHHON (PU3MYECKON MOJIENBIO C

UCIIOJIb30BaHUEM OCHOBHBIX
3aKOHOB 1 bopmyn
TEPMOJIMHAMUKH.

Pemenne ka4yecTBEHHBIX 3aad C
OIIOpPOI Ha W3y4YCHHBIE B pasfeie
«MornexysipHast ¢dusnka "
TEPMOJIMHAMHUKA 3aKOHBI,
3aKOHOMEPHOCTH U  (PHU3HUECKHUE
SIBJICHUSL.

Pabora B rpynmax mnpu aHanmse
JIOTIOJTHUTETBHBIX HCTOYHHUKOB
uH(popManuu 1o Teme

fizika/10-klass/osnovy-
termodinamiki-6869723/

vtoroi-zakon-termodinamiki-
6874399

https://resh.edu.ru/subject/
lesson/3763/

qyepes
JEMOHCTPAIINIO
oOydaromumcst
IPUMEPOB
OTBETCTBEHHOTO,
IPak TaHCKOTO
TOBEICHHS,
MIPOSIBJICHUS
YEJIIOBEKOJTFOOUS 1
I00POCEPICYHOCTH,
gepes 1moadop
COOTBETCTBYIOIIUX
TEKCTOB JJIst
YTEHUS, 3a]1a49 JUIs
pelieHus,
MPOOJIEMHBIX
CUTYyalHi

TS 00CYKJICHUS B

KJ1acce;



https://resh.edu.ru/subject/lesson/3763/
https://resh.edu.ru/subject/lesson/3763/
https://www.yaklass.ru/p/fizika/10-klass/osnovy-termodinamiki-6869723/vtoroi-zakon-termodinamiki-6874399
https://www.yaklass.ru/p/fizika/10-klass/osnovy-termodinamiki-6869723/vtoroi-zakon-termodinamiki-6874399
https://www.yaklass.ru/p/fizika/10-klass/osnovy-termodinamiki-6869723/vtoroi-zakon-termodinamiki-6874399
https://www.yaklass.ru/p/fizika/10-klass/osnovy-termodinamiki-6869723/pervyi-zakon-termodinamiki-6869724
https://www.yaklass.ru/p/fizika/10-klass/osnovy-termodinamiki-6869723/pervyi-zakon-termodinamiki-6869724
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DKOoJIOTHYECKHE TMPOOIEMBI
TEIUIOHEPTeTUKHU
ITapoo6pazoBanue u
KoHJeHcauus. Mcnapenue n
KureHue. AOcComoTHas U
OTHOCHUTEJIbHAS BJIAXXHOCTb
Bo3ayxa. HacelmeHHslil ap.
VY nenbHas TEeIIoTa
napooOpa3oBaHusI.
3aBUCUMOCTh TEMIIEPATypPbI
KHUIIEHUS OT JABJICHMSL.

ArperaTHble
COCTOAHUSA
BellecTBa.
da3o0Bble nepexonnbl
(5 4)

[Tapoo6pazoBanue u
KoHJleHcanusd. Mcnapenue u
KHmeHue. AOCOMIOTHAsS U
OTHOCUTEJIbHASL BJIAXKHOCTH
BOo3ayxa. HacelleHHslit map.
VY nenbHas TEIJI0Ta
apooOpa3oBaHUsI.
3aBUCUMOCTb TEMIIEPATypbl
KHUIIEHUS OT JIaBJICHUS.

Teépnoe TENO.
Kpucrannuueckue 51
amopQHbIe Tena.
AHuzoTponus CBOWCTB
KpPHUCTAJLJIOB. Kunkue

kpuctaibl. CoBpeMeHHbIE
matepuanbl. IlnaBnenue u
KpUCTaJIIM3anus. Y aenbHas

TEII0Ta IIJIaBJICHUS.
CyOnumarus.

YpaBHeHue TETUIOBOTO
Oananca

[IpoBenenue JKCIIEPUMEHTA!
A3MEpPEHUE OTHOCUTEIBLHOU
BJI&KHOCTH BO31yXa.

OObsicHeHune OCHOBHBIX
MPUHIUIIOB JEeNCTBUA

TEXHUYECKUX YCTPOMCTB, TaKUX
KaK: THUTPOMETP U TICUXPOMETP,
KaJOpUMETP; M  YCJIOBHHA  HX
0e30macHOr0  WCIONB30BaHUS B
MTOBCETHEBHOM KU3HHU.

Ornucanue TPUHLHUIIOB MOJY4YEeHUs
COBPEMEHHBIX MAaTEpPUAIOB, B TOM
YHclie HAHOMAaTePHUaoB.

Pemenue pacy€THpIX 3a7a4 ¢ SBHO
3aJIaHHON (HYU3UYECKON MOJIEIBIO C
UCIOJIb30BaHUEM ypaBHEHUS
TEIJIOBOTO OasaHca.

Pemenne kayecTBEeHHBIX 3ajady C
OIIOpOM HAa U3YyYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U  (PHU3HUECKHUE
SIBIICHUS TIO TEME.

PacnioznaBanue ¢buznIecKux
ABJIEHUN B Yy4eOHBIX OMBITAX U
OKpYyXKaromieu KU3HU:
nedopmarus TBEPIBIX Te,
HarpeBaHUEe W OXJIAXACHHUE Tell,
M3MEHEHUE arperaTHbIX

https://resh.edu.ru/subject/
lesson/3741/

https://www.yaklass.ru/p/
fizika/10-klass/osnovy-
termodinamiki-6869723/
agregatnye-sostoianiia-
veshchestva-fazovye-
perekhody-6879116

OpraHu3aIus
medcerna
MOTHBHUPOBAaHHBIX U
SPYAUPOBAHHBIX
oOydJaronuxcs

HaJ UX
HEYCIIeBAOIIUMU
OJTHOKJIACCHUKAMH,
JAIOIETr0
oOydJaroumcs
COLIMATILHO
3HAYUMBIHN OIIBIT
COTPYJIHUYECTBA U

B3aMMHOM ITOMOIIIH;



https://www.yaklass.ru/p/fizika/10-klass/osnovy-termodinamiki-6869723/agregatnye-sostoianiia-veshchestva-fazovye-perekhody-6879116
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COCTOSTHUM BELIECTBA 51
OOBSICHEHHE WX Ha  OCHOBE
3aKOHOB M (hOPMYJI MOJICKYJISIPHOU
Gu3uKu.

Ucnonp3oBanue
WHPOPMAIIMOHHBIX  TEXHOJIOTUH
JUIsL TIOUCKA, CTPYKTYpHUPOBaHMS,
UHTEPIIpPEeTallud U TPECTaBICHUS
uHboOpMalMu IMpU  MOJATOTOBKE
coo01IeHu 0 MPUMEHEHUHU
3aKOHOB MOJICKYJIIPHOH (DU3UKHU U
TCPMOANHAMUKNA B TCXHHUKEC U
TEXHOJIOTHSIX

PA3JIEJI 4. DJIEKTPOJJUHAMUKA (22 1)

DNeKTpocTaTuKa
(10 4)

DIIeKTpU3aALUS TeJl.
Onexrpuueckuil 3apan. [sa
BHJIA 3IEKTPUYECKUX
3apsJI0B. [IpoBoaHMKH,
JUDIIEKTPUKA u
TIOJIYIIPOBOTHUKH. 3aKkoH
COXpaHEeHUs

ANEKTPUYECKOTO 3aps/a.
BzaumoneiictBue  3apsoB.
3akoH Kynona. ToueuHslil

INEKTPUYECKUI 3apsi.
DNEKTpUYECKOE ToJIe.
Hanpsxénnocts
3IEKTPUIECKOTO TOJISL.
[TpuHnun CyIEepIIO3HULIUU
BJIEKTPUUECKUX MOJIEN.
JIuann HaIPsHKEHHOCTU
3JIEKTPUYECKOTO IOJIA.
Pabota CHII

3JIEKTPOCTATHYECKOTO TOJIS.
IloTenmman. PazHocth
MOTEHITNAIOB.

IIpoBoHUKH "

IIpoBenenune JKCIIEPUMEHTA!
U3MEpEHUE AIEKTPOEMKOCTH
KOH/IEHCaTopa.

OObsicHeHUE OCHOBHBIX
NPUHIUATIOB NEUCTBUS
TEXHUYECKUX YCTPOWCTB "
TEXHOJIOTHiA, TaKHUX KaK:
AJIEKTPOCKOTI, AIEKTPOMETP,
3JIEKTPOCTATUYECKAs 3aluUTa,
3a3eMJICHUE AIIEKTPOTIPUOOPOB,
KOH/ICHCATOp, KOMUPOBaJIbHBIN
anmapar, CTpyHHBIM NpUHTEp; U
YCIIOBHI 170'¢ 06e30macHOTO
NPUMEHEHUSI B MPAKTUYECKON

KU3HHU.
Pemienue pacy€THbIX 3a7a4 ¢ SIBHO
3a/laHHON (PU3MUECKON MOJIENbBIO C
HCIIOJIb30BAaHUEM

OCHOBHBIX 3aKOHOB U (opMyl
3JEKTPOCTATUKH.

Pemienne kauecTBEHHBIX 3a7ad C
ONOpOMl Ha W3YYCHHBIE 3AKOHBI,
3aKOHOMEPHOCTH H (pu3uyueckue

https://resh.edu.ru/subject/
lesson/6293/
https://www.yaklass.ru/p/
fizika/10-klass/
elektrodinamika-
elektrostatika-6894664/
elektrostaticheskoe-pole-
6890546
https://www.yaklass.ru/p/
fizika/10-klass/
elektrodinamika-
elektrostatika-6894664/

kontrolnaia-rabota-po-teme-
7141898

HWHULIUUPOBAHUC U
MOJICPIKKA
HCCIIEIOBATEIBCKOM
JeSITeTbHOCTH
oOyJaromuxcs

B paMKax
peanu3ayu UMu
WHAWBUYAJIbHBIX U
TPYTITOBBIX
HCCIIEI0BATEIbCKUX
MPOEKTOB, YTO JAaCT
oOydaromumcst
BO3MOYHOCTb
proOPECTH HAaBBIK
CaMOCTOSITEIILHOTO

pelieHus
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JTUDIIEKTPUKU B
AJEKTPOCTATUYECKOM TIOJIE.
Jusnexrpuueckas
IPOHULIAEMOCTb.
DIIEKTPOEMKOCTb.
Konnencarop.
DNEeKTPOEMKOCTh  IIOCKOIO
KOHJIEHCaTOopa. OHeprus

3apsHKEHHOT0 KOHAEHCaTopa

SIBJICHHS 1o TeMe
«DIEKTPOCTATUKAY.
Pacrio3naBanue (hbU3UIeCKuX
SABJICHUM B YYEOHBIX OMBITaX U
OKpY’Karoleu JKH3HMU:
3JEKTPHU3ALIUS Tell,
B3aUMOJICCTBUE  3aps/IOB; n
00BbsACHEHHME WX HAa  OCHOBE
3aKOHOB u bopmyn
AJICKTPOCTATUKH.

Onucanue W3YyYEHHBIX CBOMCTB
BCIICCTBA i AIEKTPUUECKUX
SBIICHUA C  MCIIOJIb30BaHUEM
buznyecKkux BCJIWMYHH:
AICKTPUIECCKUIN 3aps,
HaIpsHKEHHOCTh  JIEKTPUUYECKOTO
IoJisg, IOTEHIHAI, Pa3HOCTh

MMOTEHIIAAIIOB, DJIEKTPOEMKOCTb.
AHanu3 (HU3NYECKUX MPOIECCOB U

SIBJIEHUU C HUCIIOJIE30BaHNEM
buznyeckux 3aKOHOB: 3aKOH
COXpaHEHUS 3JIEKTPUYECKOTO

3apsiza, 3akoH KyioHa.
Pabora B rpynmax mnpu asHanuse

TEOPETUYECKOU
poOJIEMBbI, HABBIK
TreHepUPOBAHUS U
odopmiteHus
COOCTBEHHBIX HCH,
HaBBIK
YBaXXHUTEJIBLHOTO
OTHOILICHUS K
YY)KUM UJICSIM,
0(OpMJICHHBIM B
paboTtax Ipyrux
HCCIIeIOBaTEIICH,
HaBBIK yOJIMYHOTO
BBICTYIUICHHUS NIEpeNT
ayAUTOpUEH,
apryMEHTUPOBAHUS

1 OTCTanBaHUA

JIOTIOJTHUTEIIBHBIX HUCTOYHHKOB CBOECH TOYKH
HHq)opMauEm U TOJrOTOBKE —
co001IeHU I 0 IIPOSIBJIEHUU
3aKOHOB ANEKTPOCTATUKU B
OKpYyXKaromien KHU3HU u
INPUMEHEHHUHU HX B TEXHHKE
MOCTOSAHHbIN DNeKTpUYECKUN Tok. | [IpoBenenue skcnepuMenTa: | https://resh.edu.ru/subject/ YCTaHOBJICHHE
3/IEKTPUYECKUA TOK. | YCiIoBHs — CYIIECTBOBaHHMS | U3yUYCHHE cMmemaHHoro | lesson/5901/ [TOBEPUTEIBHBIX
TOKM B pPa3sINYHbIX | DIEKTPUYECKOTO TOKA. | COeMHEHUS pesuctopos; | https://www.yaklass.ru/p/
cpenax Ucrounuku u3mepenne DJIC ucrounuka toka | fizika/10-klass/ OTHOIICHUH MEXIY
(12 4) TOKA. Cuna TOKA. | U ero BHyTpeHHero | elektrodinamika-postoiannyi- TIearorHIecKuM
TTocTOSIHHBIN TOK. COTIPOTHBIICHUS; Haomonenue | elektricheskii-tok-6898593/
Hanpsoxenue. 3akon  OMa | aeKTpommsa. zakon-oma-dlia- paboTHiKOM
JUTSL y9acTKa OO0mbsicHeHue OCHOBHBIX | neodnorodnogo-uchastka- U ero
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LEIH.
DIIEKTPUYECKOE
CONPOTUBJICHUE. Y ACIIBHOE
CONPOTHBIICHUE  BEILECTBA.
[locnenosarensHoE,

napajienbHOe, CMEIIaHHOE
COCIMHEHHE MPOBOIHUKOB.
PaGora AIEKTPUUECKOTO
Toka. 3akoH JDxoynsi—
Jlena. MomHocTh
3IEKTPUYECKOTO TOKA.

SC u BHYTpEHHEE
COMPOTUBIIEHUE HUCTOYHHKA
Toka. 3akoH Oma mig

MOJTHOM (3aMKHYTOM)
ANEKTPUIECKON HEeMH.
Kopotkoe 3ambikaHue.
DJIeKTpOHHAs
IIPOBOAUMOCTh TBEPABIX
METaJIJIOB. 3aBUCUMOCTh
CONPOTHUBIICHUSI ~ METAJJIOB
oT TEeMIIepaTyphl.
CBepXmnpoBOJIUMOCTb.
DONEeKTpUYecKud  TOK B
BaKyyMe. CaoiicTBa
AJICKTPOHHBIX MTYYKOB.
[TonynpoBoAHUKH.
CoOcTBEHHass U TNpUMECHAs
IIPOBOAMMOCTD
MOJIYTIPOBOJIHUKOB.
CaoiicTBa p—n-niepexoja.
[TonynpoBOAHUKOBEIE
puOOpHI.

DJIEKTPUYECKUI  TOK B
pacTBopax M  paclulaBax
JJIEKTPOJIUTOB.
DIEKTpOIUTUYECKAs

JUcCconuanms. BHGKTPOHI/IS.

MIPUHLIMIIOB JeHCcTBUS
TEXHUIECKUX YCTPOMCTB u
TEXHOJIOTHiA, TaKHuX KaK:
aMIIepMETpP, BOJBTMETP, PEOCTAaT,
HCTOYHHMKHU TOKa,

3JIEKTPOHArpeBaTEIbHBIC
npuOOpkI, IEKTPOOCBETUTEIbHBIC

pHOOPEL, TEPMOMETP
COIIPOTUBIICHHS], BAaKyyMHBIN
JIMO]I, TEPMHUCTOPBI "
boTOpE3UCTOPHI,

MOJTYTPOBOIHUKOBBIN N0,
rajbBaHuKa;, W  YCIOBHH  HX
0e30macHOr0  NpPUMEHEHHs B

MPAKTUYECKON KU3HHU.
Pemienue pacy€THpIX 3a7a4 ¢ SBHO
3aIaHHON (DU3UIECKON MOJEIBIO C

UCIIOJIb30BaHUEM OCHOBHBIX
3aKOHOB ¥ (opMyn  TeMsl
«ITocTosiHHBIN JJIEKTPUYECKUN
TOK.

PacnioznaBanue ¢buznIecKkux
SBJICHUA B Y4YEOHBIX OIbITaX MU
OKpYy’Karomien KHU3HU:
JJIeKTpUYecKass  IPOBOAUMOCTbD,

TEINIOBOE, CBETOBOE, XHUMHUUECKOE,
Mar"HuTHoOE JICHCTBHUS TOKA.

AHaNM3 3eKTPUIECKUX SBIICHUN U
IIPOLIECCOB B LIENAX MOCTOSIHHOTO
TOKa C MCIOJIL30BAHUEM 3aKOHOB:

3akoH  OMa, 3aKOHOMEpPHOCTH
IIOCJIEI0BATENBHOTO U
1apajuIeIbHOTO COCIMHEHHUS
IIPOBOJIHUKOB, 3aKOH JKOyms—
Jlena.

OnucaHue U3y4YEHHBIX CBOWCTB
BEILECTB u JIEKTPUUECKUX
SBICHUM  C  HCIIOJIb30BAHHUEM

teepi-i-zamknutoi-polnoi-
tcepi-6894665
https://www.yaklass.ru/p/
fizika/10-klass/
elektrodinamika-postoiannyi-
elektricheskii-tok-6898593/
kontrolnaia-rabota-po-teme-
6900209

o0y4aroIumMucs,
CTIIOCOOCTBYIOMINX
MO3UTUBHOMY
BOCTIPUSTHIO
o0ydJaronumMucs
TpeOOBaHMI U
pocso
MeJaroru4eckoro
paboTHuKa,
MIPUBJICYEHHUIO UX
BHUMAaHUS

K 00Cy’X/1aeMoi Ha
ypoke uHpopMaIu,
AKTUBU3AIHNH UX
M03HABATEJIbHOM

ACATCIIBHOCTHU,
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DNEeKTPUYECKUN TOK B raszax.
CaMoCTOSTeTbHBIN "u
HECaMOCTOSTEIbHBIN
pa3psa. Mounus. [1nazma

buznyecKkux BCJIUMYHH:
JJIEKTPUYECKUI 3aps, cuila TOKa,
AIEKTPUUECKOE HaIpsiKEHUE,
AJIIEKTPUUECKOE  COMPOTHUBIICHHUE,
pasHocTh  norteHuuanon, JI/C,
paboTa ToKa, MOITHOCTh TOKA.
Hcnonn3oBanue
WHOOPMAITMOHHBIX  TEXHOJOTHUH
JUISL TIOUCKA, CTPYKTYPHPOBaHMS,
WHTEPTIPETANA U TIPEACTABICHUS

UHPOpPMALMUM TPU  TOJATOTOBKE
co001IeHu I 0 IIPUMEHEHUHU
3aKOHOB IIOCTOSIHHOIO TOKa B

TCXHHUKC U TCXHOJIOTHAX

Pezeps (2 u)

11 KJIACC (68 u)

PA3JIEJ 4. JJIEKTPOIMHAMMKA (11 4)

MarunutHOE nosie. | [TocTostHHBIE MarHuThl. | [IpoBenenue sKcrepuMeHnTa: | https://www.yaklass.ru/p/ OOy KIeHUE
OneKTpOMarHuTHas Bsaumonericteue UCCIIEJOBaHNE 3aBucumocTtH | fizika/l1-klass/infografika-po- o0yyaromuxcs
uaaykus (11 9) MOCTOSIHHBIX MarHuTOB. | IEpUOJIa MallbIX Kolebanuii Tpy3a | fizike-6925559/re-e7d73dce- co0JIr01aTh Ha

MarnutHoe mosie. Bekrtop | Ha HUTH OT AyuHBI HUTH B Macchl | efdd-4ed9-9aba-6a4aa58428ca ypOKe

MarHUTHOM WHAYKIHU. | TPY3a; UCCIIEJIOBaHHE OOIIeTPUHSTHIC
[MpuHin ~ cymeprno3uiuy | mepeMeHHoro Toka B uenum wu3 | https:/www.yaklass.ru/p/ HOpPMbI TIOBEJIEHUS,
MarHuTHeIX noael. Jluawmu | mocnemoBarenbHo  coenquHEHHBIX | fizika/11-klass/ npaBuja  OOIICHUS
MarHMTHOMN UHAYKIMU. | KOHIEHCATOpa, KaTyIIKH u | elektrodinamika-magnitnoe- co CTapLUIMMH
Kaptuna nuHMiII MarHUTHOH | pe3ucTopa. pole-6928993/fizicheskoe- (TmemarormuecKuMu
WHIYKUIUU oy | OObsicHeHNE OCHOBHBIX | opisanie-magnitnogo-polia- paboTHUKAMMU)
IIOCTOSIHHBIX MarHUTOB. IIPUHIUIIOB neiictBust | 6925548 u CBEpCTHUKAMU
MarnutHoe 10JI€ | TEXHUYECKUX YCTPOMCTB, TaKUX (oOyuarommucs),
OpPOBOJHMKA €  TOKOM. | Kak:  JJEKTPUYECKUH  3BOHOK, MPUHIIUIIBL y4eOHOMN
Kaptuna nuHMIA WHAYKIUH | TEHEPATOp NEPEMEHHOTO  TOKa, JVCIUTUTNHBI
MarHUTHOTO JTMHUT AJIEKTponepeaay; u "

HoJisi  JUIMHHOTO  TPSIMOTO | YCJIOBHIA ux 6e30macHoro CaMOOpTaHU3aINH;
NPOBOJHUKA W 3aMKHYTOTO | MPUMEHEHHsI B TPAKTHUECKOM
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KOJIBLIEBOT'O MTPOBOJIHUKA,
KaTymKu ¢ TOKOM. OrmbIT
Opcrena. B3aumopeiicTBue
MPOBOTHUKOB C TOKOM.

Cuna Amniepa, €€ MOAyJb U

HarpaBJICHUE.
Cuna JlopeHua, e€ MOayb U
HampaBieHue.  J[BwkeHue
3apsOKEHHOM  4acTULBl B
OJTHOPOJTHOM  MAarHUTHOM
noJie. Pabota cruter
Jlopenna.

SBnenune
3JEKTPOMATrHUTHOMN

uHaykiuu. [loTok BekTopa
MarHuTHOM mHaykuuu. IC

UHAYKIHH. 3aKoH
3JIEKTPOMATrHUTHOM
naaykunu Gapanest.
Buxpesoe  anektpuueckoe

none. JJAC wuHAYKUMH B
MIPOBOJHUKE, JIBIXKYIIEMCS
MOCTYIIATEIbHO B
OJIHOPOJTHOM MarHUTHOM
rnoJe.

[IpaBuio Jlenua.

NunyktuBHOCTE.  SIBIIEHUME
CaMOWHIYKITUH. C
CaMOMHYKIUH.

3HepFI/I5I MAarauTHOTO IIOJIA
KaTyIIKHU C TOKOM.
QHCKTpOMaFHI/ITHOG I10JIC

KHU3HH.
Perienne pacyéTHBIX 3a/1a4 C SIBHO
3a/laHHON (PU3MYECKON MOJIENBIO C
UCIIOJIb30BAHUEM OCHOBHBIX
3aKOHOB u bopmyi,
OIUCHIBAIONINX MEXaHUYCCKHE H
3JIEKTPOMArHUTHBIC KOJICOaHNUSI.

Onwucanue U3yUYCHHBIX
MEXaHUYCCKUX n
AJIEKTPOMATrHUTHBIX KOJICOAHUU C
UCIIOJIb30BaHUEM ¢buznIeckux
BCJIMYHNH: nepuon n qacToTa

Koynebanuil, amruutyga u  (asa
KoJIeOaHuH, 3apsA] M cuja TOKa B
nporuecce rapMOHHYECKUX
AIIEKTPOMArHUTHBIX KOJICOAHHH.

Pemienne kauyecTBEHHBIX 3ajad C
ONOpOMl Ha W3YYECHHBIE 3AKOHBI,
3aKOHOMEPHOCTH, OIHCHIBAIOIIHE

MEXaHUYECKUEC u
ANIEKTPOMArHUTHBIE KOJIeOaHusI.

Pabora B rpymmnax npu
IUVIAHUPOBAaHUH, [POBEICHHUUA U
MHTEPIPETaluH pe3yIbTaToB
OIIBITOB, u aHaIM3e
JIOTIOJTHUTEIBHBIX HUCTOYHHKOB

UH(OPMALIUH 110 TEME

Mexannueckue "u
AJIEKTPOMATrHUTHBIE BOJIHBI

(54)

MexaHnn4deckue BOJIHBI,
YCIIOBHSI PacCIpOCTPAHEHHUS.
[Tepuon. CxkopocTthb

pacrupocTpaHeHuss M JUIMHA
BoiHbl.  [lomepeunsle
IIPOJIOJIbHBIC BOJIHBL.

OObscHEHHUE OCHOBHEBIX
MPUHLIMIIOB NEUCTBUS
TEXHHYECKUX YCTPOMCTB H
TEXHOJIOTHiA, TaKHUX KaK:
MY3bIKaJIbHBIE WHCTPYMEHTBHI,

YJIBTPa3BYKOBAsl JMArHOCTHKA B

https://resh.edu.ru/subject/
lesson/4907/

https://resh.edu.ru/subject/
lesson/3795/

medcTBa
MOTHUBUPOBAaHHBIX H
SpYyAUPOBAHHBIX
oOydJaronmxcs

HaJl uX
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Wntepdepenmys u
audpakinus  MeXaHHYECKUX
BOJIH.

3Byk. CkopocTh  3ByKa.
I'pomKocCTb 3BYyKA.

Bricora Tona. TemOp 3ByKa.
DJEeKTPOMarHuTHHIE BOJIHEI.

Ycnosus U3ITy4YEHUs
JJEKTPOMATHUTHBIX  BOJIH.
B3anmHas OpUEHTALUS
BEKTOPOB E, B, v B

3JIEKTPOMArHUTHOM  BOJIHE.
CaoiicTBa
SJEKTPOMATHUTHBIX  BOJIH:
OTpa)kK€HUe, MpPEIOMIICHHUE,
nonsipu3anys, audpaxius,
unteppepenus. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.
[[Ikana 53JIE€KTPOMarHUTHBIX
BOJIH. [Ipumenenne
3J€KTPOMATHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHIUIBI  paguOCBs3U U

TEXHUKE W MEIUIMHE, pajaap,
paluONpUEMHUK, TEJIEBU30D,
anTenHa, tenedon, CBU-meun; u
yCIIOBUH ux 0e301macHOTO
NPUMEHEHUST B MPAKTHYECKOM
KHU3HH.

Pewenne pacyE€THBIX u
Ka4eCTBEHHBIX 3a/1a4 C OMOpoil Ha
U3yYEHHBIE 3aKOHBI U

3aKOHOMEPHOCTH, OIHCHIBAIOIIHEC
pactpocTpaHEHUE MEXaHHYECKUX
nu E)JIGKTpOMaFHI/ITHI)IX BOJIH.
Hcnoap3oBanne
WHPOPMAIIMOHHBIX  TEXHOJIOTUI
JUISL TIOUCKA, CTPYKTYPHPOBaHWSI,
WHTEPTIPETAMA W TIPEJCTaBICHUS
uHboOpMalMu MpU  MOJATOTOBKE
cooOmiennii 00 HCIIOJIB30BaHUHA
BHQKTpOMaFHI/ITHBIX BOJIH B
TCXHUKC.

Yyactue B JUCKyccuu 00
ANEKTPOMArHUTHOM  3arps3HEHHUU
OKPY’KaOIICH CPEeIbI.

HEYCIICBAIOIIUMHU
OJTHOKJIACCHUKAMH,
JAIOLIETO
oOyJaromumcst
COIIHAIILHO
3HAYMMBIH OTIBIT
COTPYIHHYECTBA H
B3aUMHOM TOMOIIIH;

TEJICBUICHUSI. Pabora B rpymmax npu
Pagmomnokarst. IUIAHUPOBAHWY, TPOBEJACHUU |
DJIEeKTPOMarHuTHOE UHTEPIPETAUH pe3yIbTaToB
3arps3HEHUE OKPYXKAroIel | ONbITOB u aHanm3e
cpenabl JIOTIOJTHUTETBHBIX HUCTOYHHKOB
uH(popManuu 1o Teme

OnTuka (10 9) I'eomerpuueckas  ontuka. | [IpoBenenue JKcrepuMeHnTa: | https://resh.edu.ru/subject/ YCTaHOBJICHHE
[IpsmonuHeitHOE HaOMO/IeHNe aucriepcud  cBera; | lesson/4914/ JIOBEPHTEIBHEX
pacmlpocTpaHeHHe CBeTa B | U3MEPEHHE noka3atens | https://resh.edu.ru/subject/
OJHOPOJHOM cpene. | IpenoMIICHUS ctekina; | lesson/3843/ OTHOLICHHN MEXIy
ToyeuHbIil UCTOYHUK CBETA. | HCCIEOBAHHE cBoiicTs | https://www.yaklass.ru/p/ 116 1aTOrHYECKIM
Jlyu cBera. M300pKCHHI B JIMH3aX. fizika/11-klass/
Orpaxenne cBeta. 3akoHbl | OObsACHEHHE ocHOBHBIX | elektrodinamika- paboTHIKOM
OTpakKeHUS CBeTa. | IPUHIIUIIOB neiictBus | geometricheskaia-optika- u ero
[Moctpoenne w300pakeHUN | TEXHUIECKUX YCTPOMCTB u | 6928996/zakony-
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B IINIOCKOM 3CpKaJIC.

[Ipenomnenue CBeTa.
3aKOHBI IIPETIOMIICHUS
CBeTa. AOCOIOTHBIN
MOKa3aTeNlb  MPEIOMIICHUSI.
[Tonuoe BHYTpEHHEE
oTpaxkenue.  I[IpenenbHbIil
yTOJI TOJIHOTO BHYTPEHHETO
OTpaXEHUSI.

Hucnepcus CBeTa.
Crnoxsblii coctaB 0Oenoro
cBera. LBer.

Cobwuparorue u

paccenBaronIve JIUH3BL.
Tonkas nuH3a. DOKyCHOE
paccTOsIHUE M ONTHYECKas
cuia TOHKOM JIAH3HL.
[loctpoenne wu3o0pakeHuit
B coOuparomux u
paccenBaroInX JNH3aX.
dopmysia TOHKOW JIMH3BI.

VYBenuuenue, JlaBaeMoe
JIMH30M.

[Ipenenst  mpuUMEHUMOCTH
r€OMETPUYECKON ONTUKH.
Bonnosas OTITHKA.
Wntepdepenmus CBETa.
KorepentHbsle  MCTOYHHUKHU.
Ycnosus HAOTIOICHUS
MaKCUMyMOB U MUHHUMYMOB
B uHTep(HEepeHIIMOHHOM
KapTHHE oT JIBYX
CUH(a3HBIX  KOTCPEHTHBIX
HWCTOYHHUKOB.

Judpakmms cBeTa.
HudpakimonHas  pemérka.
Ycnosue HAOIOICHUS

TJIaBHBIX MAaKCHMYMOB IIpH

TeXHOHOFHﬁ, TaKHMX KaK: OYKH,

ayna, ¢dotoanmnapar,
MIPOEKIIMOHHBII armapar,
MHUKPOCKOIIL, TEJIECKOII,
BOJIOKOHHAS OIITHKA,
T paKIIMOHHAS peméTka,
NOJSIpOMA; U YCIOBUH  HX

0e30MacHOT0  TpPUMEHCHUS B
MIPAKTUYECKOM KU3HU.

Penrenue pacyéTHbIX 3a1a4 ¢ SIBHO
3a/laHHOM (PU3MYECKON MOJIENBIO C
UCTIOJIb30BaHUEM OC-

HOBHBIX 3aKOHOB H  (dopmyn
TreOMETPHUUECKON ONTHKH.

IToctpoenue u ONMCaHUE
U300pakeHus, CO37aBa€MOTr0
IUIOCKAM  3€pPKaJIOM, TOHKOM
JIMH3011.

PacnoznaBanue (buznueckux
SIBJICHU T B OIBITaxX "u
OKpYKaroleun KU3HU:

NPSIMOJIMHEHHOE PACIIPOCTPaHEHHE
CBETa, OTPAKCHHE, TMPEIOMIICHUE,
uHTeppepeHus, audpakous U
MOJIApU3aIsl  CBETa, JUCIICPCHS
CBeETA.

AHanu3 ONTHYECKUX SBJICHHM C
HCIOJIL30BAHUEM 3aKOHOB: 3aKOH

IIPSIMOJIMHEWUHOTO
pacIpoCTpaHEHUsI CBETA, 3aKOHBI
OTpakKCHHUS CBeETa, 3aKOHBI

MPETOMJIICHUS CBETA.
Onucanue ONTHYECKUX SIBICHHUH ¢
WCITOJIB30BAaHUEM (buznyecKkux
BEJIMUYMH: (DOKYCHOE PACCTOSIHUE U
OIITHYCCKas Cujia JIMH3bI

geometricheskoi-optiki-

6927514

o0y4aroIumMucs,
CIOCOOCTBYIOTIX
MMO3UTUBHOMY
BOCTIPUSTHIO
o0ydJaronumMucs
TpeOOoBaHMi u
pocso
MeJaroru4eckoro
paboTHuKa,
MPUBJICYCHUIO  MX
BHUMAaHUS

K 00CyXmaemMoil Ha
ypoke uHpopManuu,
AKTUBU3AI[UH 150:4
MO3HaBaTCIILHOM

ACATCIIBHOCTHU,



https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-geometricheskaia-optika-6928996/zakony-geometricheskoi-optiki-6927514
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-geometricheskaia-optika-6928996/zakony-geometricheskoi-optiki-6927514

NaJIcHuu
MOHOXPOMaTHYECKOTO CBETa
Ha TG PAKITIOHHY IO
pELIETKY.

[Tonsgpuzanus cBera

.OCHOBBI C

MNEIUAJIBHONU TEOPUU OTHOCHUTEJBHOCTH (4 4)

DNeMEeHTHI
onTuKH (6 1)

KBAHTOBOU

®otonbl. Popmyna Ilnanka
CBsI3H SHEpruu (OTOHA C €TOo
4acTOTOM. DHeprust u
UMITYJTBC (POTOHA.

OTKpbITHE U HCCIIEIOBAHUE
dbotorddekra.

Oneitet A. I'. Cronerosa.
3akoHbI GoTO-

s dexra. VYpaBHeHue
OHHIITENHA IS
dbotorddexra. «Kpachas
rparuma» (oro-

s dexra.

HaBnenne cera. OnbiThl I1.
H. JlebeneBa. Xummueckoe
JIIEUCTBUE CBETA

OOBsicHeHne OCHOBHBIX
MPUHIIATIOB NeCTBUS
TEXHUYECKUX YCTPOKMCTB, TaKUX
Kak: (oTodrneMeHT, (OTOIATIHK,
coyiHeuHasi Oarapesi, CBETOJIMOM; U

YCIIOBHI nux 0e30macHOTO
IIPUMEHEHUSI B  IIPAKTUYECKOH
KU3HU.

Pemienne pacu€THbIX 3a/1a4 C SIBHO
3a/laHHON (PU3MUECKON MOJIENbBIO C
UCIIOJIb30BaHUEM

OCHOBHBIX 3aKOHOB U (QopMyI
KBaHTOBOU

OITHKH.

Penienne kadecTBEHHBIX 3a1ady ¢
OIOpOMl Ha U3Yy4YCHHBIE 3AKOHBI,
3aKOHOMEPHOCTH KBAHTOBOMU
OINTHKH.

PacnioznaBanue ¢buznIeckux
SBJICHUH B y4eOHBIX OIBITAX:
(boTOdIeKTpUYECKHI a¢dexr,
CBETOBOE JaBJICHUE.

Onucanne M3y4eHHBIX KBaHTOBBIX
SIBJICHUN U MPOLIECCOB c
UCIIOJIb30BAaHUEM ¢buznueckux
BEJIMYUH:! CKOpPOCTh
JJIEKTPOMAarHUTHBIX BOJIH, [UIMHA
BOJIHBI ¥ 4aCTOTA CBETA, JHEPIUsS U
UMIyJbC GOTOHA

https://www.yaklass.ru/p/
fizika/11-klass/osnovy-
spetcialnoi-teorii-
otnositelnosti-6928998/
elementy-reliativistskoi-teorii-

6927517
https://resh.edu.ru/subject/
lesson/5907/

WHHUIIMAPOBAHHE U
MOJICPIKKA
HCCIIEI0BATENIBCKOM
JeSITeTbHOCTH
oOyJaromuxcs

B paMKax
peauzany  UMH
WHIUBUIYATbHBIX U
TPYTITOBBIX
HCCIIEI0BATEIbCKUX
MIPOEKTOB, YTO JacT
oOydaromumcst
BO3MOYKHOCTb
npuoOpeCTH HaBBIK
CaMOCTOSITEIILHOTO
peteHus
TEOPETUYECKOUN
mpoOJeMbl, HaBBIK
TCHEPUPOBAaHUS U
odopmiteHus

COOCTBEHHBIX HJIEH,

HAaBBIK
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YBaKUTEIBHOTO
OTHOILIEHUS K
qyXKHUM uzesM,
oQOpMIIGHHBIM B
paborax JIpYTHUX
HCClIef0BaTeIeH,
HaBbIK MyOJIMYHOTO

BBICTYIUJICHUS TICPEN

ayJIUTOPUEH,
apryMEeHTUPOBaHUS
u OTCTauBaHUS
cBOEH TOYKH
3peHusl.
Crpoenue atroma Mognens aroma TomcoHa. | IIpoBenenue skcnepumenTa: | https://resh.edu.ru/subject/ o0y ieHue
(4 9) Omeitel  Pesepdopna 1o | HabmroneHME nuHeyaToro | lesson/3910/ o6y uaromIXCs
paccestHHIo 0-4acCTHII. | CIIEKTpa. https://www.yaklass.ru/p/
[InanerapHas Mozeib | O0bIcHEHNE ocHoBHBIX | fizika/11-klass/kvantovaia- cobmroaaTh Ha
atoMma. [loctynatst bopa. MIPUHITUTIOB nerictus | fizika-6928999/svetovye- ypoke
W3nydyeHne M TOITIOIIEHUE | TEXHUYECKUX YCTPOWCTB, TakuX | kvanty-6929001
: OOIIeNPUHSTHIE
(GOTOHOB TpHM  Tepexoje | Kak: CTIIEKTPOCKOTI, nasep,
aTOMa C OJHOTO YPOBHSI | KBAHTOBBIA KOMIIBIOTED; HOpPMBI TIOBEJICHUS,
JHEPTUU Ha roil. Buasl | u CIOBUH uX  0€30MacHOro
P APy AP Y N npaBuja  OOIIEHUS
cnekTpoB. CHEKTp ypOBHEH | IPUMEHEHHsT B  TPAKTHYECKOU
SHEpPruM aTromMa BoJgopoa. KHU3HU. co CTapmInMunu
BousiHOBBIE CBOHCTBA PemeH“He Ka4eCTBEHHBIX 3a4a4 C (Ie/laroruaecKuMm
yactull. Bonuel ne bpoiins. | omopoit Ha wu3yueHHbIE 3aKOHBI,
KopIycKyIspHO-BOJIHOBOM | 3aKOHOMEPHOCTH M (DU3MUECKHE paboTHHIKaMH)
AyaJInu3M. SABJICHUSA 110 TEME ((CTpO@HI/Ie u CBEpPCTHUKAMU
CrnonTtanHoe U | aTOMay.
(oOy4arommucsi),
BBIHYKJICHHOE M3ITyYCHHE PacnioznaBanue (buznueckux
SABJICHMM B Y4YEOHBIX OIBITAX: MPUHLIUIBL Y4eOHO
BO3HHKHOBEHHE JMHEHYaToro



https://www.yaklass.ru/p/fizika/11-klass/kvantovaia-fizika-6928999/svetovye-kvanty-6929001
https://www.yaklass.ru/p/fizika/11-klass/kvantovaia-fizika-6928999/svetovye-kvanty-6929001
https://www.yaklass.ru/p/fizika/11-klass/kvantovaia-fizika-6928999/svetovye-kvanty-6929001
https://resh.edu.ru/subject/lesson/3910/
https://resh.edu.ru/subject/lesson/3910/

CIIeKTpa. JMCIUTUTHHBI

AHanu3 KBaHTOBBIX IIPOLECCOB H u

SBJICHUH  C  HCIOJb30BAaHHEM

noctynatoB bopa CaMOOpraHu3alni;
ATOMHOE AP0 DKCIIEPUMEHTHI, Pemenne kauecTBeHHBIX 3amau c | https:/www.yaklass.ru/p/ NIpUBJICUCHHE
(59) JTIOKa3bIBAIOIINE CIIOKHOCTH | OTIOPOM Ha W3y4deHHble 3akoHsbl, | fizika/l1-klass/kvantovaia- BHIMAHIS

cTpoeHust sanapa. OTKpbITHE
paanoakTUBHOCTH. OTMBITHI
Pesepdopaa o
OIIpEEIICHUIO cocTaBa
pPalOaKTUBHOTO
U3ITy4YEHHUS. CaoiicTBa
anbda-, 6era-, raMmma-u3-
JTy4YEeHHUSI. Bnusinue
PaaMoOaKTUBHOCTH Ha
YKUBBIE OPTaHU3MBI.
OTKpbITHE  NPOTOHA  H
HEUTPOHA. Hyxionnas
Monenb sapa [eiizenOepra
—MBaneHkKo.

3apsan  sapa. Maccosoe
yucio sapa. M3o-

TOTIBI.

Anbda-pacna.
ONEeKTPOHHBIN u

MO3UTPOHHBIN OeTa-pacma.
lNamma-u3nyuenue.  3akoH
pPaZlOaKTUBHOTO pacmaja.
OHeprusi CBS3M HYKJIOHOB B
anpe. Snepubie CHUJIBI.
JedexT macchl sapa.
SAnepusle peakunu. [lenenue
U CUHTE3 sJIEp.
S nepnsrit
TepMmosiiepHbIf

peakrTop.
CHHTE3.

3aKOHOMEPHOCTH U  (PHU3HUECKHUE
SBJIEHUS 1O TeMe «ATOMHOE

SATIPOY.
PacnioznaBanue ¢buznIeckux
SBJICHU B y4YeOHBIX OMBITaX W B
OKpYyXKaromien KHU3HU:
C€CTCCTBCHHAasA MW HCKYCCTBCHHas
PaTuoaKTHBHOCTb.

OnucaHnue M3yYEHHBIX KBAHTOBBIX
SIBJICHUN 31 MPOLIECCOB c
WCIIOJIb30BaHUEM (buznuecKux
BEJIMYMH: IEPUOJ IIOoJypacmana,
SHEPTHUsl CBSI3U aTOMHBIX fJIEP.

AHanmu3 TpoLeccoB M SIBIEHUU C
WCIIOJb30BAHUEM  3aKOHOB U
MIOCTYJIaTOB: 3aKOH COXpaHEHUs
IEKTPUYECKOr0  3apsAja, 3aKOoH
COXpaHEHUs MacCOBOIO 4YHCIIA,

MOCTYJIaThI bopa, 3aKOH
pPaauOaKTUBHOIO pacnaja.
Ucnonp3oBanne
UHGOPMAIMOHHBIX  TEXHOJIOTUH

JUIE TIOMCKAa, CTPYKTYPHUPOBaHUS,
MHTEPIPETAUN M TIPECTABICHHS
UHPOpPMALIMM TPU  TOJATOTOBKE
co001IeHu 0 MIPUMEHEHUHU
3aKOHOB KBaHTOBOH (U3MKH B
TCEXHHUKC U TCXHOJOI'UAX

fizika-6928999/elementy-

fiziki-atoma-i-atomnogo-iadra-

6928978

https://resh.edu.ru/subject/
lesson/3889/

oOyuaromuxcs K
[IEHHOCTHOMY

aCTeKTy U3y4aeMbIX

Ha ypOKaXx SIBJICHUH,
OpraHM3aIMs UX
paboThI ¢
MoJy4aeMoi Ha
YPOKE COLIaIbHO
3HAYUMOM
uHpopmanuen —
WHULIMUPOBAHUE €€
o0Cy>XIeHMs,
BBICKA3bIBAHUS
oOydJarormmucs
CBOEro MHEHHUS 110
ee MoBojy,
BBIPaOOTKH CBOETO K
HEH OTHOILICHUS;

HUCITIOJIB30BaHHUC



https://resh.edu.ru/subject/lesson/3889/
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https://www.yaklass.ru/p/fizika/11-klass/kvantovaia-fizika-6928999/elementy-fiziki-atoma-i-atomnogo-iadra-6928978
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[IpoGneMbl ¥ TEPCIEKTHUBEI
AJIEpHOU DHEPreTUKHU.
OKOJIOTUYECKHE ACIICKTHI
SIIEPHOM YHEPTETUKH.
DJIEeMEHTapHbIE  YaCTHUIIBI.
OTKpbITHE TO3UTPOHA.
Mertoapl  HAOMIOAECHHA U
perucTpanuu
3JIEMEHTAPHBIX YACTHII.
DyHIaMEHTAIbHBIE
B3aUMOJEHCTBUI. EnuHCTBO
(bu3nvecKoil KapTHHBI MUpa

BOCIIUTATEIBHBIX
BO3MOXHOCTEN
COJIepKaHUS
yde0OHOro mpeamMera
qgepes
JIEMOHCTPALIUIO
o0yJaromumcst
IPUMEPOB
OTBETCTBEHHOTO,
TPakTaHCKOTO
MOBEICHUS,
MIPOSIBIICHUS
YEJIOBEKOIO0US U
100pOoCepIeYHOCTH,
yepe3 1moa00p
COOTBETCTBYIOIIUX
TEKCTOB JIJIS
YTEHUS, 3a]1a4 JIs
pelIeHus,
MPOOJIEMHBIX
CUTyalUi

JUTs1 OOCY’KJICHUS B

KJacce;
PA3JIEJI 8. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU (7 u)
DneMEeHTHI aCTPOPUIUKH Drarsl pa3BUTHSA | [Moaroroska cooOMIeHu 0 | https://www.yaklass.ru/p/ HCTIONIb30BaHUE



https://www.yaklass.ru/p/fizika/11-klass/stroenie-vselennoi-6929002/fizicheskoe-opisanie-kosmicheskikh-tel-i-sistem-6928801

(7 1)

actpoHomuu. IIpuknannoe u
MHUPOBO33PEHYECKOE
3HAa4YCHUE aCTPOHOMUH.

Bug 3BE3QHOrO Heba.
CozBe3nus, spkue 3BE3MBI,
IUTAaHeTBl, MX  BHUIUMOE

JIBIDKCHHE.

ConHeyHas cHCTEMA.
Comnnie. Conneunas
aKTUBHOCTD. Uctounuk

sHeprun ConHua U 3BE3N.
3BE3ABI, HX  OCHOBHBLIEC
XapaKTEPUCTUKHU.
JnarpaMMa «CHEKTpaJIbHbIN
KJIacC —  CBETHMOCTbY.
3BE3 bl T[JIaBHOU
MOCJIEJOBATEIHLHOCTH.
3aBUCUMOCTh «Macca —
CBETUMOCTH» IS 3BE3]
rJIaBHOM
MOCIICAOBATECILHOCTH.
BnytpeHnHnee CTpOCHUE
3BE3 . CoBpeMeHHbIE
MIpeCTaBICHUS o
MIPOUCXOKACHUHI u
spomonun ConHIa U 3BE3I.
OTallbl JKU3HHU 3BE3].
Mneunsiii Ilyte — Hama
I"anaxTuka.

Ilonoxenue U JOBMXKCHHE
Coununa B N'anaktuke. Tumbl
rajJlakTuK. PaguorajakTuku
1 KBa3apel. YEpHBIE NBIPHI B
sJIpax TaJTaKTUK.

Bcenennas. Pacmmpenue
Bcenennoii.

3akon Xa0O0Omna. Pa3Oeranue
TraJIaKTHK.

METOdaXx MOJIYUCHUA HAayYHBIX

aCTPOHOMHUYECKHX 3HAHUU,
OTKPBITUAX B COBPEMEHHOMN
aCTPOHOMMUM.

Brimonanenue 3aJIaHHH,
IIPOBEPSAIOLINX BIIQJICHUE
OCHOBOIIOJIaralo MM

ACTPOHOMUYECKUMH  TTOHSATHUSMU,
MO3BOJISIOIIMMH  XapaKTEPU30BAThH
MPOIIECCHl,  TPOUCXOJANINE B
3BE37axX, B 3BE3OHBIX CHCTEMax, B
MEKTaJaKTUYECKOU cpene;
JIBIKCHHUE HEeOECHBIX Te,
JBOJIIOLIMIO 3BE311 U BeelneHHoiA.
[IpoBenenue HaOJIIOACHUI
HEBOOPYKEHHBIM rJ1a30M c
WCIIOJIb30BAHUEM KOMITHIOTEPHBIX
NPUJIOKEHUN JUISI  ONpeAesIeHUs
MOJIOKEHUSI HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CeBepHOro Mojaylapus
U SIPKUE 3BE3BI.

[IpoBenenue  HabOmoneHuit B
TEJIeCKOII JlyHsl, IJIaHET,
Maineusnoro IIytn

fizika/11-klass/stroenie-
vselennoi-6929002/
fizicheskoe-opisanie-

kosmicheskikh-tel-i-sistem-

6928801
https://resh.edu.ru/subject/
lesson/4935/

https://resh.edu.ru/subject/
lesson/4937/

BOCIIUTATEIBHBIX
BO3MOXHOCTEN
COJIepKaHUS
y4eOHOT0 MpeaMeTa
qgepes
JIEMOHCTPALIUIO
o0yJaromumcst
IPUMEPOB
OTBETCTBEHHOTO,
TPakTaHCKOTO
MOBEICHUS,
MIPOSIBIICHUS
YEJIOBEKOIO0US U
100pOoCepIeYHOCTH,
yepe3 1moa00p
COOTBETCTBYIOIIUX
TEKCTOB JIJIS
YTEHUs, 33724 JUIs
pelIeHus,
MPOOJIEMHBIX
CUTyalHi

JUTs1 OOCY’KJICHUS B

KJ1acce;



https://resh.edu.ru/subject/lesson/4937/
https://resh.edu.ru/subject/lesson/4937/
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https://resh.edu.ru/subject/lesson/4935/
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Teopuss bonpmoro B3pbiBa.
PennkroBoe u3nydeHue.

MacmrabHas CTPYKTypa
Bcenennoii.

MeTtaranakTuka.
Hepeménnsie IpO0IIEMBI
ACTPOHOMUU

OBOBIIAIOIIEE TIOBTOPEHME (4 u)

CucremaTuzanus
1 00001IeHHEe MaTepHaia Kypca
¢uzuku (4 9)

Ponb ¢usuku u actpoHOMUM
B SKOHOMHUYECKOM,
TEXHOJOTMYCCKOM,
COLIMAJIBHOW M OTUYECKOU
cdepax JeSITeTbHOCTH
YeJIOBEKa; pPOJIb U  MECTO
Gu3uKn M acTPOHOMHM B
COBPEMEHHOM Hay4YHOH
KapTUHE MHDpa; poJIb
¢usnueckoii  Teopun B
(dbopmupoBaHUU
MIPEACTABICHUI 0
¢u3nueckoil kapTHHE MHpa,
MeCTO (PU3MUECKONH KapTUHBI
MHpa B o0mem  psany
COBPEMEHHBIX E€CTECTBEHHO-
Hay4YHBIX MpeICTaBICHUH O
IIpUpoie

Yyactue B JUCKYCCHM O POJIH
¢u3uKH W acTpOHOMHUH B
pasnuYHbBIX chepax IesTEIBHOCTH
YyeJI0BeKa.

IloaroroBka COOOIICHHI O MeECTE
bu3nYecKo KapTUHBI MHpa B
pany COBPEMEHHBIX
MPEACTABICHUI O MPUPOJIE.
BreimonHenue y4eOHBIX 3a/aHHM,
JIEMOHCTPUPYIOIITUX OCBOCHHE
OCHOBHBIX TIOHSATHH, (PHU3MIECKHX
BEJIMUMH M 3aKOHOB Kypca (pU3uKu
10—11 knaccos

https://www.yaklass.ru/p/

itogovyj-kontrol/fizika/
godovye-kontrolnye-raboty-

7119752/re-e98ec82{-725¢-
429d-ae56-2ab8dea3 5598

MIPUMEHEHUE Ha
ypoKe
WHTEPaKTHBHBIX
(dhopM paboTHI C
00yJaroUMUCS:
WHTEJUICKTYaJIbHBIX
urp,
CTHUMYJIUPYIOIIAX
MO03HABATEIbHYIO
MOTHBAITUIO
oOyJaronuxcs;

T TAKTHIECKOTO
Tearpa, rje
MOJTyYeHHBIE Ha
YPOKE 3HaHUS
OOBITPBHIBAIOTCS

B TEaTPaIbHBIX
MMOCTaHOBKAX;
JIUCKYCCUH,
KOTOPBIC TAIOT

o0yJarmuMcst
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BO3MOXHOCTb
MIPUOOPECTH OTIBIT
BEJICHUS
KOHCTPYKTHUBHOTO
JIMasora;
TPYNIOBOI pabOTHI
WM pabOTHI

B TIapax, KOTOphIC
ydaT 00ydaronmxcs
KOMaHJTHOH paboTe
Y B3aUMO/ICHCTBUIO
C IpYTUMH

00y4aroIUMUCs;

Pe3epB (3 u)







IMTPUJIOXXEHUE

HNpopmanmonnoe odecneveHne

1.
2.
3.
4.

http://www.mon.gov.ru — opurransHelii callT MunucrepcTBa oOpazoBanus u Hayku PO
http://www.edu.ru— dpenepanbuslii nopran «Poccuiickoe o0pa3oBaHue»

http://www.school.edu.ru — poccuiickuii 06meoopazoBatenbubiid [TopTan

http:/www.ege.edu.ru - mopran uHPOPMAIMOHHOW NOJJNEPKKH EAMHOrO rocyaapcTBEHHOTO

9K3aMCHa

NI PR QO SOOI

0

http://www.fsu.edu.ru— ¢penepanbuslii coer o yueonukam MOuH PO
http://www.school-collection.edu.ru — equHast KoJUIeKIHMs HUPPOBBIX 00pa30BaTEIBHBIX PECYPCOB
http://pedsovet.su/

http://festival.1september.ru/

http://www.uroki.net/

http://www.uchportal.ru/

Opa3oBaTeJibHbIC )JIeKTPOHHbIe UHTEepHeT-pecypcehl

i N

http://videouroki.net/ Buneoypoku B cetu Mntepuer
http://www.alleng.ru/index.htm Bcem, kTo yuurcs.

http://lit. 1september.ru/index.php I'azera «Duszukar»
http://ege.edu.ru ITopran undopmarmonHoit nognepxxku EI'D
http://www.proshkolu.ru/ CaiiT ans yuurenei
http://www.repetitor.org/ Cucrema caiiroB «Peneturop»
http:/nsportal.ru/ CouunanbHas ceTb paOOTHUKOB 00pa30BaHuUs
http://www.uchportal.ru/ Ydaurtensckuit mopran

Jlutepatypa s yuurtes

1. ®enepanbHblii ['ocynapcTBeHHbIN 00pa3oBaTenbHbli cTangapt obmero obpaszoBanus (PI'OC
000). - M.: IIpoceemenue, 2021 r.

2. TlpumepHnble mporpaMmbl OCHOBHOTO 001iero oopazosanus. - M.: [Ipocsemienue,

3. EM. I'yrauk, A.B. Ilepbimkun. IIporpammsr ams 00111€00pa30BaTENIbHBIX YUPEIKICHUH.
®wusuka. 7-11 k. / coct. B.A. Kopous, B.A. Opnos. - M.: [lpoda, 2010 .

4. AranoB A. B. ®u3uka BOKpyr Hac: KadecTBEHHbIE 3ajauu no ¢usuke / A. B. AranoB. — M.:
Jom nenaroruku, 1998 r.

5. bytbipckuii I'. A. DkcnepumenTanbHble 3a1aun 1o ¢pusuke/ I'. A. Bytsipckuii, 10. A. CaypoB. —
M.: IlpocBemienue, 1998 r.

6. JLA. Kupuk, ®usuka-10, camocTosiTensHbIe U KOHTPOJIbHBIE paboThl. — M: «Mnekcay», 2011 r.

7. baxanuna, JLII., benonyukun, B.E., Kozen C.M. C6opnuk 3amau no ¢usuke mis 10-11 xkmaccon
¢ yriryonenusiM nzydenueM ¢usuku /Ilon penakuueit C.M.Kozemnna, M. : Bepoym — M, 2003.

8. Kabapmun, O.®., OpnoB B.A., 3unsbepman A.P. ®usuka: 3agaunuk: 9-11 kmaccel: YueOHOE
nocoOue Ju1st 0011e00pa3zoBaTenbHbIX yupexaeHuit. — M.: poda, 2004.

Jluteparypa ajs y4ammxcs

byrukos E.1., KonnpatseB A.C. ®usuka: Mexanuka. — @usmatiut, 2004.

bytuxos E.U., Kounparse A.C. @uzuka: Dnekrponunamuka. Ontuka. — dusmarnut, 2004.

Bbyrukos E.1., KonnpatseB A.C. ®u3uka: CtpoeHue u cBoicTBa Bemecrsa. — Pusmatiut, 2004.

Kuxoun A K., Kukonn M.K., llamam C.f1., OBenunk D.E. ®usuka: Yuebnuk misg 10 xiiacca 1Ko

(xmaccoB) ¢ yriayOsieHHbIM u3yyeHueM ¢usuku. — M.: [Ipocsemenue, 2004.

MsikuieB I'.5l. YueOnuk 11 yriy6neHHoro uzydyenus ¢usuku. Mexanuka. 9 kinacc. — M.: JIpoda,

2006.

Msxkumes ['.4., CunsaxoB A.3. ®usuka. MonexymspHas ¢usuka. Tepmommnamuka: 10 kiacc:

YueOHuK U1 yriayOaeHHoro usydenus ¢pusuku. — M.: [Ipoda, 2008.

Msxkumes I.5., CunsikoB A.3., CinoboackoB Bb.A. ®usmka: OnexrpommHammuika: 10-11 xmaccsr:

YueOHuK U1 yriayoaeHHoro usydenus ¢pusuku. — M.: [Ipoda, 2006.

Msxkumes [.4., CunsikoB A.3. @usuka: Konedanus u BosHbl. 11 kinacc: Y4eOHUK A1 yriryOJI€HHOTO

uzyuenust puzuxu. — M.: Ipoca, 2006.

Msxkumes ['.4., CunsakoB A.3. ®usuka: Ontuka. KBantoBas ¢msuka. 11 kmacc: YueOHuUK aiis

yriy6neHHoro usydenus ¢pusuku. — M.: [Ipoda, 2006.
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http://nsportal.ru/
http://ege.edu.ru/
http://www.alleng.ru/index.htm
http://videouroki.net/
http://www.uchportal.ru/
http://www.uroki.net/
http://festival.1september.ru/
http://pedsovet.su/
http://www.mon/

10. ®wusuka: YueOnuk mis 10 kimacca mIKOJM M KIACCOB € yriyOineHHbIM u3ydeHueM ¢usuku /Ilof
penakuueit A.A. [unckoro, O.®. Kabapauna. — M.: [Ipocsemenue, 2007.

11. ®wusuka: YueOnuk st 11 kimacca MIKOJT M KJTACCOB € yriyOsieHHbIM m3ydeHueMm ¢usuku. /Tlox
penakuueit A.A. ITunckoro, O.®. Kabapauna. — M.: [Ipocsemienue, 2007.
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