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HHOACHUTEJBbHAA 3AIIUCKA

[Iporpamma mo ¢u3uke 6a30BOro ypoBHS Ha YpOBHE CPEIHEro o0Iero odpa3zoBaHUs
pa3zpaboTaHa Ha OCHOBE IIOJIOKEHMH M TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS OCHOBHOM
oOpa3oBaTesibHON nporpaMmsl, npenctaBieHHbIX B PI'OC COO, a takxke ¢ yuéTtoM denepanbHoi
paboueii mporpaMMBbl BOCIMTAHHS M KOHLETIINY TpenoaBanus ydeOHoro nmpeamera «Pu3nkay» B
oOpa3oBaTesbHBIX ~ OopraHuzanusax Poccuiickoit  @Denepauuu, pealu3yloOlUX OCHOBHbIE
o0pa3oBaTelIbHbIE TPOTPAMMBI.

Conepkanue mporpaMMbl 1O (U3MKe HampaBleHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4yHOM KapTuHBI Mupa oOyuatoumuxcsa 10—11 kmaccoB npu oOyueHuH ux (usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO Noaxoa. [IporpamMma no ¢pu3nke cOOTBETCTBYET
tpeboBanusiM ®I'OC COO K miIaHUPYEMBbIM JTUYHOCTHBIM, IPEIAMETHBIM U METANpeIMETHBIM
pe3yiabTataM OOy4YeHHs, a TaKKe YYUTHIBAET HEOOXOJUMOCTb peau3allii MEXKIPEIMETHBIX
CBsA3€l (U3UMKMU C €eCTEeCTBEHHO-HayYHbIMU YyueOHBIMU mpenMeramMu. B Hell ompenemnstorcs
OCHOBHBIC LIEJIM M3Y4YEeHUS (PU3UKU HA YPOBHE CPEIHEro oO0IIero odpa3oBaHMs, IUIAHUPYEMbIE
pe3yabTaThl OCBOCHUS Kypca (PU3MKH: TMUYHOCTHBIE, METAlIpEIMETHbIE, IPEMETHBIE (Ha 0a30BOM
YpOBHE).

[Iporpamma 1o ¢u3HKe BKIIOYACT:

® [UIaHUpPYEMbIE Pe3yNbTaThl OCBOCHUS Kypca (PU3UKH HAa 0a30BOM YpOBHE, B TOM UHCIIE

IPEIMETHBIE PE3YJIbTaThI 110 I01aM 00 yUEeHHUS;

e cojepxkaHue yuyeOHoro nmpeamera «Pu3uKa» 1o rogam o0ydeHuUs.

du3nka KaK Hayka o Haubosee oOIIMX 3aKOHAX MPHUPOJIBL, BBICTYIIAsl B KAYeCTBE yUeOHOTr0
IIpeaMeTa B LIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CHCTEMY 3HAaHUI 00 OKpY’KalolleM MUpe.
HIkonbHBIH Kypc (U3HKH — CHCTEMOOOPA3yIOMMK JJsi €CTECTBEHHO-HAYYHBIX YUEOHBIX
IIPEIMETOB, MIOCKOJIBKY (PU3MUECKUE 3aKOHBI JIS)KAT B OCHOBE ITPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XUMueH, Ouonorueit, pusmueckoii reorpadueit u actpoHomuei. Vcnonp3oBaHue U aKTUBHOE
IIPUMEHEHHE PU3NUECKUX 3HAHUH OIIpeIessieT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOT U
B cepe HSHEPreTHKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, MOJYYEHHUS HOBBIX MAaTEpUAIOB C
3aJJaHHbIMM CBOWCTBaMHM U Ipyrux. Mzyuenue pu3nku BHOCUT OCHOBHOM BKJIaJ] B ((OPMUpPOBaHHE
€CTECTBEHHO-HayYHOUW KapTHHBI MHpa oO0ydarommxcs, B (HOpMUpOBaHHE yYMEHUH NPHUMEHSTh
Hay4HbII METO/] TO3HAHUS NIPH BHIMOJIHEHUU UMHU Y4eOHBIX UCCIIEIOBAHU.

B ocHOBY kypca (hu3uKH 17151 ypOBHS CpelHETro 00IIero 00pa3oBaHMs TOJI0XKEH psil UICH,
KOTOPbIE MO’KHO PacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypC SBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX pa3lesioB (PM3UKH, BKIIOYAET KaK BONPOCHI KJIACCHUECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ Hell MaTepuall Kypca GU3NKU 00bEAMHEH BOKPYT
¢usznueckux Tteopuil. Benymmum B Kypce sBhsercs (OpMHUPOBAHME IPEJCTaBICHUA O
CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuzanys npeanosaraeT UCIOIb30BaHUE TYMaHUTAPHOTO
NoTeHIMaa (pru3nyecKoi HayKH, OCMBICICHHE CBS3U Pa3BUTHUS (PU3HMKH C pa3BUTHEM OOIIECTBA, a
TaK)K€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U SKOJIOTMUECKUMHU MTPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypc puszuku npeanonaaraet 3HakOMCTBO C IITMPOKUM
KpYroM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHIIOKEHUH N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonozuzayuu peaausyeTcsi MOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEpIKaHUs,
MOCBSIIIEHHBIX IKOJIOTUYECKUM MpoOieMaM COBPEMEHHOCTH, KOTOpBIE CBA3aHbI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a TaKKe 00CYXIEHUS NMPoOJIeM PallMOHATIBHOTO MPUPOJIOTIONB30BAHUS U
9KOJIOTUYECKOH 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTAaMH Kypca (U3UKH Ha YpOBHE CpeIHEro oOIiero oOpa3oBaHUs
ABIAIOTCS (u3ndyeckue Teopuu ((PopMUpOBAaHUE MPEACTaBICHUM O CTPYKType MOCTPOEHUs
¢u3nyeckoi TeopuH, poJd (PyHIAMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX



MPEICTABICHUSIX O MPUPOJE, TPAaHUIAX MPUMEHHUMOCTH TEOPHi, NIl OMHCaHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUH U TIPOIIECCOB).
CucTeMHO-IeSTeNbHOCTHBIN MOAX0A B Kypce (DU3UKU pean3yercs Mpekae BCero 3a Cuér
OpTaHu3alluy IKCIIEPUMEHTAIFHON JesTeIbHOCTH oOydatontuxcs. J{ins 6a30Boro ypoBHsS Kypca
(U3UKN — 3TO HCMONB30BAHHE CHUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
1a00paTOpPHBIX PabOT, KOTOpBIE B Mporpamme Mo (us3uke OoOBeAWHEHBI B OOLIMIA CIHUCOK
YUEHUYECKUX MPAKTHUECKUX paboT. BeigeneHue B ykazaHHOM MepeyHe JabopaTOpHBIX padoT,
MPOBOJIUMBIX JIII KOHTPOJSI W OICHKH, OCYIIECTBISIETCS YJYaCTHHUKAMH OOpPa30BaTEILHOTO
mporecca UCXoas U3 0COOCHHOCTEH MUIaHUPOBaHUA U OCHalleHUs kabuHeTta ¢uzuku. [Ipu sTom
o0ecrieunBacTCsl OBJIAJCHHE OOYUYAIONIMMHCS YMEHHUSMH TPOBOIUTH KOCBEHHBIC H3MEPECHHS,
WCCIIEZIOBAaHUSI 3aBUCUMOCTEH (U3UUECKUX BEJIMYMH U TIOCTAaHOBKY OIBITOB IO IPOBEPKE
MPEUIOKEHHBIX THUITOTE3.
Bosbiioe BHUMaHue yAenseTcsl pelIeHuI0 pacuéTHBIX U KadeCTBEHHBIX 3a1ad. [Ipu sTom
JUTSL pacu€THBIX 3a/1a4 TPUOPUTETOM SIBIISIFOTCS 3a/1a4H C SIBHO 3aJlaHHON (DPM3WYIECKON MOJEINbIO,
MO3BOJISIOIINE MPUMEHSATh H3yYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOT0 pasjelna Kypea,
TaK W MHTErpUPYsS 3HAaHUSA U3 pa3HbIX pa3aenoB. [ KauecTBEHHBIX 3a/ay MPHOPUTETOM
ABIISIOTCS 3aJaHusi Ha OOBSICHEHHWE MPOTEKaHWs (U3MYECKHX SBICHUM U IPOIECCOB B
OKpY’KaIOIIeH XU3HM, TpeOyronue BhIOOpa (PU3MUYECKONW MOIETH JIs CHUTyalldd TPAKTHKO-
OPUEHTHUPOBAHHOI'O XapaKTepa.
B cootrBerctBun ¢ TpebdoBaHusamu DPI'OC COO k MarepuaabHO-TEXHHUUECKOMY
obecnieueHHI0 ydeOHOro nporecca 0a30Bbli ypOBEHb Kypca (PM3UKU HAa YPOBHE CPEeIHEr0 O0IIEero
o0pa30oBaHUs JOKEH M3YydaThCs B YCJIOBUAX MPEIMETHOro KabuHeTa (PU3HKH WIHA B YCIOBUSX
MHTETPUPOBAHHOTO KaOMHETa MPEJIMETOB €CTECTBEHHO-HAYYHOTO IMKIa. B xabunere (usuxu
JOJKHO OBITh HEoO0XoauMoe J1adopaTopHOE OOOpYyIOBaHUE JUIsl BBIMOJHEHUS YKa3aHHBIX B
nporpamMme 1o pU3MKe yIeHUUECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIHIOHHOE 000pyI0BaHHE.
JlemoHcTpaniioHHOE 000pyAoBaHHe (OPMUPYETCS B COOTBETCTBUM C MPUHIUIIOM
MUHHMAaJIBHON JOCTATOYHOCTH M 00ECHEeUMBACT MOCTAHOBKY MEPEUMCIICHHBIX B MPOrpaMMe Mo
(u3MKe KIIOYEBBIX JAEMOHCTPALMN AJI HCCIENOBAaHUS HM3y4aeMbIX SIBJICHHM M IPOIIECCOB,
SMIMPHYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlabopatopHoe o0opymoBaHUE ISl YYEHHYECKHX MPAKTUYECKUX paboT (opmupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOecreuuBaeTcs B pacuéTe OJHOrO KOMIUIEKTa Ha JBYX
oOyuatomuxcs. TemaTndyeckue KOMIUIEKTHI J1a00OpaTOpHOTO OOOPYAOBAaHUS IOJDKHBI OBIThH
MOCTPOEHBl Ha KOMILJIEKCHOM HCTIOJIb30BaHUHM AaHAJOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE IU(PPOBBIX TabopaTopuii.
OCHOBHBIMU LESIMH U3Y4eHUS (PU3UKHU B 001IEM 00pa30BaHUU SIBISIOTCS:
e (dopMupoBaHHEe HUHTEpeca M CTPEMJICHHS OOYYAIOUIMXCS K HAaydyHOMY HW3YYEHUIO
NPUPOIBI, PA3BUTHE WX WHTEIUICKTYAJIBHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e Dpa3BUTHE TPEJACTABICHUH O HAyYHOM METOJe TIO3HaHUs U (OPMHUPOBAHHE
UCCIIEI0BATENILCKOTO OTHOILEHUS K OKPY/KAIOILUM SIBJICHHSIM;

e (QopmMHupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHUE YMEHUIN OOBSICHSATH SIBJICHUS C UCIOJIB30BaHUEM (U3HUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTEJIbCTB;

e (opMupoBaHHE MPEICTABICHUA O PO (PU3UKH ISl PA3BUTHS IPYTUX €CTECTBEHHBIX
HAayK, TEXHUKH U TEXHOJOTUH.

JIoCTIDKEHHE STHX Iesiell 00ecTieuyrBaeTCsl PElICHHEM CIEAYIOINX 3a/1ad B IpoIecce
W3Yy4YeHHs Kypca (U3UKHU HA YPOBHE CPEIHET0 00111ero oopa3oBaHus:

® TPHOOPETEHUE CHUCTEMBbI 3HAHUN 00 O0ImMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,

TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJICKYISIPHYIO (PU3HKY, SJIEKTPOAMHAMUKY, KBAHTOBYIO
(UBHUKY U 3JIEMEHTHI aCTPO(U3UKH;



e (dopMupoBaHHE YMEHHMH TNPUMEHATH TEOPETHYECKHE 3HAHHUA JJIsi  OOBSICHEHUS
GU3NUeCKUX SBICHUH B TMPHUPONE W JUISI TPUHITHS NPAKTUYECKUX pEIICHUH B
MOBCETHEBHOM JKU3HU;

® OCBOCHHE CIIOCOOOB pEIIEHHUs pa3NWYHbIX 3a7ad C SIBHO 3aJaHHOW (U3UYECKOU
MO/IEINBIO, 3a]1a4, ITOIPa3yMEBAIOIINX CAMOCTOSATEIIEHOE CO3/JaHne (PU3MYECKON MOJICIIH,
a7IeKBaTHOM yCIOBHSIM 3aa4H;

e MnoHUMaHUe (U3MYECKUX OCHOB U NMPUHIIMIIOB NEHCTBUS TEXHHUUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKHX MPOLECCOB, UX BIUSHU Ha OKPYKAIOIIYIO CPENY;

® OBJIQJICHHE METOJIaMU CaMOCTOSTEILHOTO TUIAHUPOBAHUS M MPOBENCHUS (PU3MUECKUX
OKCIEPUMEHTOB, aHaIM3a ¥  WHTEpOpeTalud  WHQOPMALWH,  ONpeACIICHUS
JIOCTOBEPHOCTH IOJyYEHHOTO pe3yiibTara;

® CO3JIaHUE YCIIOBUU JIJISl pa3BUTHs YMEHHI MPOEKTHO-HCCIEI0BATEIHCKOM, TBOPUECKOM
eI TeTLHOCTH.

Ha usyuenue ¢usuku (0a30BbIi ypoBEeHb) Ha ypOBHE CpeaHEro oOiero odpa3oBaHUs
otBoautcs 136 yacos: B 10 kimacce — 68 yacoB (2 4aca B Heneno), B 11 kinacce — 68 gacoB (2 yaca
B HEJIETIIO).

[Ipennaraemslii B mporpamme o GpuU3uKe nepeyeHs J1adopaTOPHBIX M MPAKTUYECKUX padoT
SBJISIETCSI PEKOMEH/JJOBAHHBIM, YUYHUTEJb JeNaeT BBIOOp MpoBeNeHHs JaObOpaTOpPHBIX paboT H
OTIBITOB C YYETOM MHANUBUAYAIBHBIX OCOOEHHOCTEH 00yUaOIIUXCSl.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. Pusuka u MeTOAbl HAYYHOI O MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroapl mo3HaHUsA OKpyXkaromero mupa. Pomib
HKCHEPUMEHTA U TEOPUH B MIPOLIECCE TO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PUBHKE.
MonenupoBanue gu3andeckux siBjaeHU u npoueccoB. Hayunbsle runores3sl. dusznyeckue
3aKOHBI ¥ TeOpuH. [ paHUIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpuHIIMIT COOTBETCTBUS.

Ponp m mecto ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOH HaydyHON KapTUHBI MUpa, B
MIPAKTUYECKOU IEATEIbHOCTH JIFOACH.

Jlemoncmpayuu
Amnanorossle 1 IU(POBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKEHHE. (OTHOCHUTENBHOCTh MEXAHMUYECKOTo JABMXKEeHMA. Cucrema
otcuéta. Tpaekropus.

[lepemermienue, CKOpOCTh (CpemHssi CKOPOCTb, MITHOBEHHAs CKOpPOCTb) U YCKOpPEHHE
MaTepUaIbHON TOYKH, UX IMPOECKUUU HA OCH CUCTEMBI KOOpAuHAT. CIIOXKEHUE MepeMENICHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKEHHE. | 'paduKu 3aBUCHMOCTH
KOOpJUHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMEIICHNS] MAaTEPUAIBHON TOUKH OT BPEMEHHU.

CBoboaHoe najieHne. Y ckopeHue cBOOOAHOrO MaAeHHs.

KpuBonunernoe nBuxkeHue. JIBHKEHHME MATEpHAIBHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOM 10 MOJIYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTb, JIMHEKHas ckopocTs. [lepuoa n yactora
oOpamenus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHuueckue ycTporucTBa U MPAKTUUYECKOE IPUMEHEHHE: CIUOMETP, IBHX)KEHUE CHAPSO0B,
LICTIHBIE U PEMEHHBIE IIEpEAayuH.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WIITIOCTPALUs KUHEMAaTHYECKUX XapaKTEPUCTHUK JIBUKEHUS.

[Ipeobpa3oBanue IBUKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaneHune Ten B BO3AyXe U B Pa3peKEHHOM IPOCTPAHCTBE.

Habnroienue ABmxeHus Tena, OpOIIEHHOTO MO YIIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenune yckopeHHst CBOOOTHOTO MaICHUSI.

HamnpaBneHnue ckopocTH pu ABUKEHUU MO OKPYKHOCTH.

Yyenuueckuii osxcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HepaBHOMEPHOTO JBUKEHMS C LIENBIO ONPENEICHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanue cOOTHOIIEHUS MEXTy TyTSIMHU, IPOMIEHHBIMU TEJIOM 3a I10CJIeI0BaTEIbHbIE
paBHbIE TPOMEKYTKM BPEMEHU MPH PAaBHOYCKOPEHHOM JIBM)KEHMHM C HayallbHOM CKOPOCTHIO,
paBHOI HYJTIO.

N3yuenue nBuKeHUs MIapUKa B BI3KOU KUJIKOCTH.

N3yuenue nBuxeHus teia, OpOIIEHHOIO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunnun otHocutenbHOCTH [Manuies. [lepsslit 3akoH HeroToHA. MHEprnanpHbIe CUCTEMBI
OTCU€Ta.

Macca tena. Cwuia. IlpuHnmn cynepno3unuu cuil. Bropoit 3akoH HeroTtona st
MartepuagbHOi Touku. Tpetuil 3akoH HploTOHA 7151 MaTepHAJIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuyeckas CKOpOCTb.

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



Tpenue. Buabl Tpenus (moxos, CKoibxeHus, kauenus). Cuna tpenus. Cyxoe Tpenue. Cuia
TPEHHS CKOJILXKCHHSI M cwia TpeHus nokos. Kosddumment tperns. Cuiia CONpOTHBICHUS TTPU
JBUKEHUU TeJa B )KUIKOCTH WJIU Ta3e.

[loctynarenbHoe U BpaliaTeabHOE ABMXKEHHE a0COIIOTHO TBEPAOIO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OcH BpaieHus. [1nedo cuibl. Y cnoBust paBHOBECHUS TBEPIOTO
Tena.

TexHuueckue ycTpoilcTBA M NPAKTUYECKOE NPUMEHEHHUE: NOJAIIUITHUKH, JIBH)KCHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHne nHEpUHH.

CpaBHeHHME MacC B3aMMOJICUCTBYIOIIUX TEl.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CrnoxxeHue cui.

3aBUCHMOCTh CHJIBI YIIPYTOCTH OT JehopMaIiuu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM MOIbEME U TTAJICHHUH.

CpaBHeHME CUII TPEHUS MTOKOS, KAUEHUSI U CKOJIbKEHHUSI.

VYcnoBus paBHOBecus: TBEpAOTro Tena. Buabsl paBHOBecHsl.

Yuenuueckuu sxcnepumenm, 1abopamopmvie pabomol

Nzyuenune nBumxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEa, UMEIOLIETO OCh BPAILICHUS.

Tema 3. 3akonvl coxpanenusn ¢ Mexanuke

Nmmynbsc MaTepuanbHOM TOUKH (T€ja), CHCTEMbl MaTepUaIbHbIX TOYEK. IMITylIbC CHIIBI 1
M3MEHEHUE UMITYJIbCA TeJla. 3AKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGota cuibl. MOIIHOCTE CHITBI.

Kunernyeckass sHeprus mMaTepuaibHOW TOYKH. TeopemMa 00 M3MEHEHHMM KHUHETHYECKOM
SHEPTHH.

[NotenuuanbHas sueprus. [loTeHnnanbHas Y3HEPrus ynpyro AeQopMHUPOBAHHON MPYKUHBL.
[ToTennmanpHas sHEpTHs Tella BOJIU3U MOBEPXHOCTU 3EMITH.

[loTennuanbHble M HEMOTEHIMAIbHBIE CHUIBL. CBsI3b paOOThl HEMOTEHIHMAIBHBIX CHI C
W3MEHEHHUEM MEXaHWYECKOW YHEPTUU CUCTEMBI Tell. 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHudeckue ycTpoicTBa M IMPAKTUYECKOE NPUMEHEHME: BOJOMET, KONEDP, MPYKUHHBINA
MHACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTnBHOE NBHKEHUE.

[lepexon moTeHNIMATBLHON YHEPTUN B KHHETHUYECKYIO M OOpaTHO.

Yuenuueckuui sxkcnepumenm, r1abopamopmule pabomoi

N3ydenne abCONIOTHO HEYNPYroro yaapa C TOMOIIbIO JABYX OJWHAKOBBIX HHUTSHBIX
MasiITHUKOB.

UccnenoBanue cBs3u pabOThl CHIBI C W3MEHEHHEM MEXaHWYECKOW JHEeprud Tela Ha
MIpUMEpPE PACTSHKCHUSI PE3UHOBOTO HKT'yTa.

Pa3nes 3. MoJsiekyasipHasi pU3MKa M TepMOAMHAMHUKA
Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul
OCHOBHBIE TTOJIOKEHUS MOHGKynSIpHO-KHHeTI/IIIeCKOﬁ TCOPHHU U UX OIIBITHOC o0ocHOBaHHE.
Bpoynosckoe nasmxkenue. nddysus. Xapakrep IBHKEHUS U B3aUMOJICHCTBUS YaCTHIL BEILIECTBA.



Mogenu cTpoeHHs T'a30B, KUIAKOCTEH U TBEPIBIX TN U 00bICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3THX Mojenei. Macca u pazmepsl Mosiekyi. KonuuectBo Bemectsa. [loctosnnas ABoranapo.

Tennosoe paBHOBecue. TeMiiepatypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monenbs uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUUECKOH TEOpHUH
uieasbHOro rasa. AOCONIOTHas TeMIleparypa Kak Mepa CpeiHed KHHETHYECKOW 3Hepruu
TEIUIOBOTO JABMKEHHS yacTull ra3a. [[lkana remneparyp KenpBruna. ['a30BbIe 3aKOHBI. Y paBHEHHE
Menpeneesa—Knaneiipona. 3akon /lansrona. M3omnporeccsl B UACaJIbHOM ra3e ¢ MOCTOSHHBIM
KOJMYECTBOM BelllecTBa. ['paduueckoe mpencTaBiIeHHE M30IMPOLIECCOB: HM30TEPMa, HM30X0pa,
n3obapa.

TexHuyeckue ycTpoicTBa U MPaKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu MOJIEKYI
OpPraHUYECKUX COCAUHECHUM.

OnbITel 110 U Py3Un KUAKOCTEN U ra30B.

Monens OpOYHOBCKOTO JTBUKCHHUSI.

Mogens onbiTa llTepHa.

OnbIThl, JOKa3bIBAIOIIME CYILIECTBOBAHUE MEXMOJIEKYISIPHOIO B3aUMOJEHCTBUS.

Monens, AIUTIOCTpUPYIOLIas MPUPOY JaBICHUS ra3a Ha CTEHKH COCYAA.

OnbIThl, MIUTIOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UAEAIBHOTO ra3a, H30IpOoLECChI.

Yuenuueckuui sxcnepumenm, 1abopamopmvie pabomul

OmnpeneneHrie Macchl BO3JyXa B KIACCHOM KOMHATe€ HAa OCHOBE HU3MEpPEHHH 00BEMa
KOMHATBI, JABJICHUS U TEMIIEPATypbl BO3AyXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEXKY IIApaMETPAMK COCTOSIHUS Pa3peKEHHOI0 rasa.

Tema 2. Ocnoebl mepmoounamuxu

TepmonuHamMudeckass cucteMa. BHYTpEHHsAs >HEprus TEPMOAMHAMHUYECKOW CUCTEMBI H
crocoObl € u3MeHeHus. KoauuecTBo TemaoTel U padoTa. BHyTpeHHSsI SHEprusi 0AHOATOMHOI'O
HJI€aJIbHOTO Ta3a. Buel Temionepenayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3IIyYeHHE. Y IenbHas
TEIUIOEMKOCTB BelecTBa. KoJM4ecTBO TEIIOTHI IIPU TEILIONEpesade.

[lonsitne 00 ammabatHOM mnpouecce. IlepBblii 3akoH TepmoauHamMuku. [lpumenenue
HepBOro 3aKOHA TEPMOAMHAMUKH K H3ompoueccaM. I'paduueckast nTepnperanus padoThl rasa.

Bropoii 3akoH TepmounHaMuku. HeoOpaTHMOCTE POIIECCOB B TIPHPO/IC.

Tennosble MamuHebl. [IpuHnummne! neiicTBus TemnoBbix MamuH. [Ipeobpa3zoBaHus sHEpruu B
TeTUoBBIX MamHax. Koadduuument nonesHoro neiicreus temnoBoi mamuHsl. Llukn Kapro u ero
K03(ppULIMEHT MOJIE3HOr0 AeHCTBUS. DKOJOTMUECKUE MPOOJIEMBbI TETJIOIHEPIETUKU.

TexHudeckue yCTpPOWCTBA M IIPAKTUYECKOE IIPUMEHEHUWE: JIBUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpeHHEH HSHEpruy Tejla IMpH COBEPLIEHUHM palboThl: BbUIET HMPOOKH U3
OYTBUIKH MO AEHCTBHEM C)KaTOT0 BO3/yXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe MyTEM TpEeHUS
(BH1€0/IEMOHCTpALIHS).

N3meneHue BHyTpeHHEH 3Hepruu (TemmnepaTypsl) Tejla Ipy TeIuionepeiaye.

OnbIT 10 aabaTHOMY pacHIMPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoii TypOMHBI, IBUTATENsl BHYyTPEHHETO CTOPAHUS, PEAKTUBHOIO JBUTATES.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3mepenue ynenbHOU TEMITOEMKOCTH.

Tema 3. Azpecammnbie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooGpazoBanue u kKoHAeHcalus. Micnapenue u kuneHue. AGCONMIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh BO3/yXa. HachlllieHHbIH map. YaenbHas TeuioTa mnapooOpa3oBaHUs. 3aBHCHUMOCTb
TEMIIepaTypbl KAIIEHUSI OT AaBJICHUS.



TBépnoe Teno. Kpucrannuueckue n amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJUIOB.
Kunkue xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBieHue M KpucTayuzanus. YaenpHas
TeruioTa muasieHus. CyonuManus.

VYpaBHeHUE TEIIOBOTO OaaHca.

TexHuueckue ycTpONCTBa M NPAKTUYECKOE NPUMEHEHHE: THTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH TIOJYyYEHHUS] COBPEMEHHBIX MAaTEPUATIOB, B TOM YHCJIE HAHOMATEPUAJIOB,
Y HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBIILIEHHBIX M1APOB.

Kunenue npu moHMKEHHOM JTaBICHUH.

Crioco0b1 U3MepeHHs BIa>KHOCTH.

Habntonienne HarpeBaHus U IJIaBJICHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpaIus KpUCTaJIOB.

Yuenuueckuiui sxcnepumenm, n1abopamopnule pabomoi

H3MepeHne OTHOCUTENBHOM BIIa)KHOCTH BO3yXa.

Pasnen 4. DiekTrpoguHamMmnka

Tema 1. Inexkmpocmamuxa

DneKkTpu3anusi Tel. OJEKTpUYeckuid 3apsn. J[Ba BuIa 53JIEKTPUUECKUX 3apsiIoB.
[IpoBOIHMKY, TUBJIEKTPUKH U MOJTYIPOBOJHUKH. 3aKOH COXPAHEHHUS IEKTPUUIECKOr0 3aps/a.

B3aumopeiicteue 3apspoB.  3akoH  Kynona. ToueuHelid  snekTpuyeckud  3apsa.
Onektpuyeckoe mnosie. Hanpsok€HHoOcTh aiekTpudeckoro mons. [IpuHmun cyneprno3uiuu
JJIEKTPUYECKUX TOJIeH. JINHUY HANPsKEHHOCTH JIEKTPUYECKOTO MOJIS.

PaGora cun anekrpocraruyeckoro nodjs. [loreniuan. Pasnocts norennuanos. [IpoBognuku
U JTUDJICKTPUKHU B 3JIEKTPOCTATUUECKOM Mosie. usnexkTpudeckas NpoHUIIaeMOCTb.

OnekTpoéMkocTb. KoHzmeHcarop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. JHEPrys
3apsyKEHHOT0 KOHJIEHCATOoPa.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AJIEKTPOCTAaTUYECKAs 3allUTa, 3a3eMJICHHE JJIEKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAJIBHBIN
arnrmapar, CTpyHHbIN IPUHTED.

Jlemoncmpayuu

VYeTpoicTBO U MPUHIUI ACHCTBUS 3IEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30OBAHHBIX TEI.

DIIEKTPUYECKOE T0JI€ 3apSKEHHBIX TEll.

[IpoBOIHUKY B AJIEKTPOCTATUUECKOM IIOJIE.

DIIeKTpOCTaTUYECKasl 3allHTa.

JIMBIIEKTPUKHU B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTB JIEKTPOEMKOCTHU TUIOCKOT0 KOHAEHCATOPa OT TUIOUIaAH IIJIACTUH, PACCTOSHUS
MEXy HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOI0 KOHJIEHCATOPA.

Yuenuueckuui sxkcnepumenm, r1abopamopmule pabomoi

N3mepenue 371eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Illocmoannwiit Inekmpuyeckuit moxk. Toxu 6 paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCIOBUSl CYHIECTBOBAHHUS JIEKTPUUECKOrO TOKA. MICTOYHMKH TOKa.
Cuna Toka. [TocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma a1 y4acTka Heru.

DnexTpuueckoe COTIPOTHUBIICHUE. VYnenbHoe COTMPOTUBIIEHUE BELIECTBA.
[locnenoarensHoE, NapaieabHOE, CMEIIAHHOE COEUHEHNE ITPOBOIHUKOB.

Pabota anexTpuueckoro Toka. 3akoH Jlkoyns—JIenna. MomHOCTE 2IEKTPUIECKOTO TOKa.

DIEKTPOABMKYILASL CHJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3aKkoH Oma a1
TTOJTHOU (3aMKHYTOM) AJIeKTpraeckoit nenu. KopoTkoe 3amMbikaHueE.



OneKTpOHHas MPOBOAMMOCTD TBEPJBIX METAJUIOB. 3aBUCUMOCTD COITPOTUBIICHUS METAJIOB
oT Temneparypbl. CBEpXIpOBOIUMOCTb.

DnexTpuueckuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBonuuku. CoOCTBEHHass W NpPHUMECHas MPOBOJUMOCTb IOJTYIPOBOJIHHUKOB.
CgoiicTBa p—N-niepexona. [lonynpoBogHUKOBEIE TPUOOPHI.

DOneKTpUuecKuii TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJEKTPOIUTHYECKAsS
aucconuanus. JINEeKTPOIIN3.

DnexTpuueckuil TOK B razax. CaMoCTOSITEIbHBIA U HECAMOCTOSATENbHBIN pa3psia. MosHus.
[Ina3zma.

TexHu4eckne ycTpoicTBa M MPAKTHYECKOE IPUMEHEHHE: aMIIEpMETP, BOJIBTMETP, PEOCTAT,
UCTOYHHUKHU TOKa, OSJIEKTpOHArpeBaTelbHble MPHOOPBI, 3JIEKTPOOCBETUTENIbHBIE TMPHOOPHI,
TEPMOMETP  CONPOTUBJICHHUS, BaKyyMHBIH  JUON, TEPMHUCTOPHl U  (OTOPEIUCTOPHI,
IIOJIYTIPOBOIHUKOBBII TNOJ, TaJIbBaHUKA.

Jlemoncmpayuu

W3Mmepenue cuiibl TOKa U HAIIPSIKEHMUS.

3aBUCHUMOCTb COINPOTUBIICHUS UWIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAIA
MIOIIEPEYHOI0 CEYEHUSI U MaTepuaa.

CMemaHHOE COeIMHEHUE IPOBOJHUKOB.

[Ipsimoe u3MepeHue 37eKTpoABHXKYLIEH cuiabl. KopoTkoe 3amblkaHME TIajlbBAHUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COITPOTUBIIEHHSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psia ¥ IpOBOJUMOCTD BO3yXa.

OaHOCTOPOHHSS MPOBOJAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1a6opamopHuie pabomul

N3ydeHne cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoABIKYIIEN CUIIBI HCTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUS.

Habntonenue snexrposnnsa.

MexnpeamMeTHble CBA3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce oOCyIIECTBISETCS C YYETOM
COJIep)KaTEIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMM MaTeMaTHKH, OHOJIOTHMH, XHMHUH,
reorpauu U TEXHOJIOTHH.

Meoicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHMEM METOJOB HAyYHOTO IO3HAHMS:
sBJICHHE, Hay4HbIM (akt, rumoresa, (uzuyeckas BeIWYMHA, 3aKOH, TeOpHs, HaOIroAeHue,
JKCIEPUMEHT, MOJAECIMPOBAHNUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHre CUCTEMbl ypaBHEHUI, TMHelHast GyHKuus, napabdoia, runepboa,
uX rpaduku U CBOICTBA, TPUTOHOMETPUYECKHE (PYHKIIUH: CHHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M MX IPOCKLIUU HAa OCH KOOPAMHAT,
CJIO’)KEHHE BEKTOPOB.

Buonoeus: Mexanndeckoe JBMKEHHE B JKMBOW mpupoje, tuddysus, ocMocC, TEII000OMEH
YKUBBIX OPTaHU3MOB (BU[bI TEILIONEPEIAYH, TEIJIOBOE PABHOBECHE), IJIEKTPUUECKUE SBJICHUS B
YKUBOW NMPUPOLE.

Xumus: TUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHHE ATOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAast Macca, TEIIOBbIE CBOWMCTBA TBEPABIX TEJ, XKUIAKOCTEH U Ta30B, JJICKTPUYECKUE
CBOMCTBA METAJIJIOB, dJIEKTPOJIMTHYECKAs TUCCOLMALINS, FaIbBaHUKA.

I'eoepaghus: BIa)XHOCTBh BO3IyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeodpa3oBaHKe IBUKEHUI C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TMOAIUNHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUs HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET W Jpyrue), JBUTATelb BHYTPEHHErO0 CropaHus, IMapoBas TypOWHA, OBITOBOMH
XOJIOJWIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJIyYEHUSI COBPEMEHHBIX MAaT€pHaJIOB, B TOM YHCIIE
HAaHOMAaTepuajaoB, M  HAHOTEXHOJOTHH,  DJIEKTPOCTAaTHYeCKas  3allWTa,  3a3€MJICHHE



JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBI NpHUHTEp, 3JIEKTpOHArpeBaTelbHblE MPHOOPHI,
AJIEKTPOOCBETUTENBHBIE IPUOOPHI, TAJIbBAHUKA.

11 KUIACC

Paznen 4. DiiekTpoguHaMuKa

Tema 3. Maznummnoe none. I1eKmpoOMazZHUMHAA UHOYKUUA

[TocrosinHbie MarHuThl. B3auMoAeHCTBHE NOCTOSIHHBIX MarHuTOB. MarHuTHoe ToJie.
Bexrop maruutHOM MHAYKUMHK. [IpyHIMI Cyneprio3uuyy MarHUTHBIX MTOJIeH. JIMHUKM MarHUTHOU
nHAykuuy. KapTuHa auHui MarHUTHON MHAYKLIWU TOJIS TOCTOSIHHBIX MAarHUTOB.

MarautHoe 1nojie IpoBOAHMKA ¢ TOKOM. KapTuHa NMHMHM MHOYKIMM MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO ITPOBOJHHKA, KATYIIKH C TOKOM.
OmneIT Opcrena. BzaumoaeiicTBie NpoOBOJHUKOB C TOKOM.

Cuna Amrniepa, €€ MOAYJIb U HalpaBJICHUE.

Cuna Jlopenna, €€ Moayinb W HampaBieHHME. J[BHJKEHUE 3apsyKEHHOM 4YacTUIbl B
OJIHOPOJTHOM MarHuTHOM moJje. Pa6ora cumsr Jlopena.

SIBneHue 3JIEKTPOMAarHUTHOM MHAYKIMHU. [lOTOK BeKkTOpa MarHUTHOW WHIYKIUU.
DJIEKTPOABMIKYIIAS CUJIa MHAYKIIMU. 3aKOH 3JIEKTPOMArHuTHOM UHAYKIMU Dapajes.

BuxpeBoe ayiekTpuueckoe IMoiie. DIEKTPOABMKYIIAs CHUIa MHAYKLIUM B IIPOBOJHHUKE,
JBHKYILIEMCS IOCTYIIATEIbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBIIEHNE CAMOMHAYKIMH. DJIEKTPOIABHKYILAS CHJIA CAMOUHIYKIIUU.

DHeprusi MarHUTHOI'O NOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE MOJI€.

TexHudeckue YCTPOWCTBA M IPAKTUYECKOE IPUMEHEHUE: IIOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHMTHI, 3JIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTHL, UHAYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJI0HEHUE 3JIEKTPOHHOTO IIy4Ka MAarHUTHBIM I10JIEM.

JIuHUY MHAYKIUU MarHUTHOTO MOJIS.

B3anMopeiicTere 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHI1a HA MOHBI SJIEKTPOJIUTA.

SIBneHue ANeKTPOMArHUTHOM UHAYKIIMH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHS] MarHUTHOTO
IIOTOKa.

SIBneHne caMOMHIYKIMH.

Yuenuueckuu sxkcnepumenm, 1abopamopule pabomoi

N3yuyeHne MarHuTHOTO 1OJIs KaTYIIKHA ¢ TOKOM.

HccenenoBanue neiCTBUSA TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sABIECHUS DJIEKTPOMArHUTHON UHIYKIUU.

Pa3pea 5. Koje0anus ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUNHbIE KONEOAHUA

KonebarenbHas cuctema. CBoOonHble MexaHHuYecKue KkojeOaHus. [‘apmonHuueckue
koneOanuda. Ilepuon, wacrota, ammuutyga u (as3a koneGanuil. I[lpyXHHHBII MasTHUK.
MareMaTiueckuii MassTHUK. Y paBHEHUE FApMOHUYECKUX Kosiebanuil. [IpeBpalienne sHepruu npu
TapMOHHUYCCKHUX KOJI€OaHUIX.

Konebarenbubiit koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B HACATIHLHOM
KojebaTenLHOM KOHTYpC. Awnanorus MCXKIAY MCXAaHUYECKUMH W JJICKTPOMAarHUTHBIMU



konebanusmMu. Popmyna TomcoHa. 3aKOH COXpaHEHHs PHEPTUU B HJICATBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBnenue o 3aryxaromux KojeOaHUsAX. BbIHYXeHHbIE MeXaHHMUECKUEe KOJeOaHuUs.
Pe3onaHnc. BeiHyX1€HHBIE 2JIEKTPOMAarHUTHbIE KOJIeOaHusl.

Ilepemennsblil Tok. CHHYCOMAANBHBIA NIEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUIUTY/IHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HAIIPSIKEHHUS.

Tpancpopmarop. IIpousBoncTBo, mepegaya U NOTPeOJIEHUE 3NIEKTPUUECKOW HSHEPTUU.
DKOJIOTUYECKUE PUCKH TpU MPOU3BOJACTBE AyeKTpodHepruu. KynbTypa wucnonb3oBaHus
AJIEKTPOIHEPIUH B IOBCEAHEBHOM JKHU3HH.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE TNPHUMEHEHHE: DJJIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUHU JJIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojeOaTenbHON CUCTEMBI (MIPYKUHHBIA MM MaTeMaTHYeCKUH
MasITHUK).

HabGnronenue 3aTyxaronmx KojaeOaHuii.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHMI.

HaGmonenue pe3onanca.

CBoOOIHBIC AJICKTPOMArHUTHBIE KOJICOAHMS.

OcuusiorpaMmbl  (3aBUCUMOCTH  CUJIBI TOKa W HANpsDKEHUS OT BPEMEHH) Ui
JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHc npu mocieoBaTeNbHOM COEAMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTH
KOHJICHCATOPA.

Mopeinb TuHUN AIIEKTPOIIepeIadH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEpUOa MaJIbIX KOJIeOaHMid Tpy3a Ha HUTU OT JJIMHBI HUTU U
Macchl rpysa.

HccnenoBanue mnepeMEeHHOro TOKAa B ILENM W3 IOCIEI0BATEIBHO COEIUHEHHBIX
KOHJICHCATOPA, KaTyIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHble 60JIHbL

MexaHnueckne BOJIHBI, ycaoBHs pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHUs
u nanuHa BoNHBL [lomepedHsle W MpoOJOJbHBIE BONHBL MHTepdepeHmms u nudpaxius
MEXaHUYECKHUX BOJIH.

3Byk. CkopocThb 3ByKa. I poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHSA HW3Iy4EHHs JJIEKTPOMAarHUTHBIX BOJIH. B3ammHas
opueHraius Bektopos E, B, V B anexrpomarautHoi BoiHe. CBONCTBA 37I€KTPOMArHUTHBIX BOJIH:
OTpa)KeHHe, IpejoMJIeHHe, mojspu3auus, Audpakuus, uHTepdepeHuus. CkKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3ME€KTPOMAarHUTHBIX BOJIH. [IprMeHEHHEe 3NEKTPOMAarHWTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIIBI paguocBs3u U TeneBuacHus. Pagunonokanus.

DNeKTpOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHnyeckue ycTpolcTBa M NPAKTHYECKOE NPUMEHEHHUE: MY3BIKAJIBHBIE MHCTPYMEHTHI,
yIbTpa3ByKOBasi JAMArHOCTHKA B TEXHUKE W MEAMIMHE, pajap, paAuONpUEMHUK, TEJIEBHU30p,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

O0pa3zoBaHue U paclpoOCTPaHEHHE MONEPEYHBIX U MPOIOIbHBIX BOJIH.

KoneOmromeecs Teno kak HCTOYHUK 3BYyKa.

HaGnroneHne oTpaxeHus U NPeIOMICHUS MEXaHUUECKUX BOJIH.

Habmonenne untepdepeHny U AUPpakuu MEXaHUUECKUX BOJIH.

3BYKOBOH p€30HaHC.



HaGmionenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYJOM M 4YacTOTOH
KOJIeOaHUH.

HccnenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPaXXEHHUE, IMPEIOMIICHHE,
noJsisipu3anus, 1udpakuys, uHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHeliHoe pacrpocTpaHEHHE CBETAa B OJJHOPOIHOM CpeJie.
JIyud cBera. ToueuHBI UICTOYHUK CBETA.

Otpaxenue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHue n300pa)keHUil B IIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3aKkOHBI MPEJIOMJICHHUS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIil yroa MHOIHOIO BHYTPEHHETO
OTpaKCHHUS.

Hucniepcus cBeta. CioxHbIi cocTaB Oesoro cera. LIBer.

Cobuparonue W pacceuBarouiye JHH3bL. ToHKas JuH3a. DOKYyCHOE pacCTOSHUE U
OINITUYECKasi CHJIa TOHKOM JMH3BL. [locTpoenue n300pakeHuil B COOMPAIOIIUX U PACCEUBAOIINX
nuH3ax. @opMysa TOHKOU JIMH3bI. Y BEIWYECHHE, 1aBa€MOE JIMH30M.

[Ipenensr IPUMEHUMOCTH TEOMETPUUYECKON ONTHKHU.

BonnoBass onrtuka. HWurepdepenius cBera. KorepeHTHbIE WCTOYHUKH. Y CIOBHS
HaO0JIIO/ICHUsI MAKCUMYMOB U MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX
KOT€PEHTHBIX UCTOYHHUKOB.

Hudpakuus cBera. JudpakunonHas peméTka. YcaoBUe HAOMIOACHHUS TJIaBHBIX
MaKCHUMYMOB IIpH MaJICHUH MOHOXPOMAaTHUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[onspusanus ceera.

TexHuyeckue ycTpoHCTBa W MpPAaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToamnmapar,
MIPOEKIIMOHHBIN armapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONITHKA, AU(PpaKIIMOHHAs peIETKa,
TIOJISIPOU .

Jlemoncmpayuu

[IpssMonuHeitHOE pacHpoCTpaHEHUE, OTPAKEHHE M IperomiieHHe cBera. OnThudeckue
IpUOOPBI.

[lonHoe BHyTpeHHEE oTpakeHue. Moienb cBeToBoAA.

HccnenoBanue cBOWCTB N300paXeHUM B IMH3AX.

Mopenu MUKpOCKOIIA, TEJIECKONa.

Habnronenue naTepdepeHnnmn crera.

Hab6mronenue nudpaknum cBeTa.

Hab6nronenue qucnepcuu cera.

[lonmyyenue cnekTpa ¢ TOMOIIBIO PU3MBI.

[ony4yeHnue criekTpa ¢ TOMOIIBIO AU(PPAKITHOHHON PEIIETKH.

HaGnroneHue nonspusaiuu cBeTa.

Yuenuueckuu sxkcnepumenm, nabopamopnuvie pabomuol

N3mepenue nokasaress NpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBONCTB M300pakeHU B JIMH3aX.

HaGnronenue nucnepcuu cBeta.

Pa3znen 6. OcHOBBI crienMaJIbHO TEOPUU OTHOCUTEIHLHOCTH
['panuubl NPUMEHUMOCTH KJIACCHYECKOW MeXaHWKH. [locTynarsl cnenuanbHON TEOpUU
OTHOCUTEJIBHOCTHA: HWHBApPUAHTHOCTb MOJAYJA CKOPOCTH CBE€Ta B BaKyyme, NPUHLUII
OTHOCHUTEIBbHOCTH DUHIIITEHHA.
OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aMeJJICHUE BPEMEHU M COKPAILIEHUE JTHBI.
DHEprus U UMITYJIbC PESITABUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYIBCOM PENSTUBUCTCKON YaCTULIbl. DHEPIUs TOKOSL.



Paznen 7. KBanroBasi puzuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®otonbl. Popmyna [lnanka cBsi3u sHEPrUM (POTOHA C €r0 YaCTOTON. DHEPrust U UMIYJIbC
¢dbotona.
OtkpeiTue u wuccinenoanue ¢orodpgexra. Ombitel A. I'. CroneroBa. 3aKoHBI
dotorddekra. Ypapaenue DitamreitHa s porodaddexra. «KpacHas rpanuma» Gorodaddexra.
JlaBnenue cBeta. OnbiTel [1. H. JIeOenena.
XHAMHUYECKOE IEUCTBHE CBETA.
TexHuueckue ycTpOHCTBa M IpaKTHYECKOE NPUMEHEHHUe: (OTO3IEMEHT, (POTOAATUHK,
CoJIHEUHas OaTapesi, CBETOIUOI.
Jlemoncmpayuu
®dotorh(PeKT Ha yCTaHOBKE C ITMHKOBOM TTACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETro ¢poto3ddekra.
Cseroanon.
Conneunas 6atapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. Ombitel Pezepdopna mo paccesnuto o -uactuul. Ilmanerapnas
Mozenb atoma. [loctynatel bopa. M3nydenue u mornomeHre GOTOHOB MPHU MEPEXOJe aToma ¢
OJIHOT'O YPOBHS dHEPIUU Ha Apyroil. Bunel cnexrpos. CekTp ypoBHEH 3HEPTUU aToMa BOJAOPOIa.
BosiHoBBbI€ cBoOMicTBa yacTull. Bonuel ne bpoiinsa. KopnyckynspHO-BOJIHOBOM J1yaau3M.
CrioHTaHHOE U BBIHYKJEHHOE U3JIyYEHHUE.
TexHuueckne yCTpPOMCTBAa M MPAKTUYECKOE TMPUMEHEHUE: CHEKTPAJIbHBIA aHaIu3
(cnexkTpockon), 1a3ep, KBAHTOBBIA KOMITbIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
OnpenerneHue JUIMHBI BOJIHBI JIa3epa.
HabGutoieHne nuHeHyaThIX ClIEKTPOB U3JIyUEHUSI.
Jlazep.
Yuenuueckuui sxcnepumenm, 1a60pamopmvie pabomul
Hab6mronenne muHeRYaToro CreKTpa.
Tema 3. Amomnoe a0po
DKCTHepUMEHTHI, TOKA3bIBAIOIINE CIIOKHOCTh CTPOCHHUS siipa. OTKPBITUE PAIMOAKTUBHOCTH.
OmnpiTel Pesepdopaa mo ompeneneHuio coctaBa paJnoakTHBHOTO n3nydeHus. CBoicTBa anbda-,
OeTa-, raMMa-u3ny4deHus. BnusHue paanoakTUBHOCTH Ha JKUBbIE OPraHU3MBI.
OtkpeITHE TPOTOHA U HeNTpoHA. HyknmonHnas mozens siapa ['eiizenbepra—lBanenko. 3apsin
spa. MaccoBoe gncio ajapa. U3oTomnsl.
Anbda-pacnian. DIEKTPOHHBIA U MO3UTPOHHBIA OeTa-pacmaj. ['amMma-u3nydeHue. 3aKoH
pazMoaKTUBHOIO pacnajia.
DHeprus cBA3U HYKJIOHOB B siape. SnepHblie cuibl. JlepexT maccs! sapa.
Snepusle peakuuu. JleneHne U CUHTES SIED.
SAnepupiii  peakrop. TepmosinepHblii cuHTe3. [IpoOiieMbl M NEpPCHEKTHUBBI  SAEPHOU
JHEPreTUKU. JKOJIOTMYECKHUE aCIIEKTHI IAEPHON SJHEPTETUKH.
OnemeHTapHble yacTUlbl. OTKPBITHE TO3UTPOHA.
MeTob! HaOIIOICHUS U PETUCTPALIMU 3JIEMEHTApHBIX YacTHUI.
@dyHIaMeHTallbHbIE B3auMOJIeHCTBUS. EMUHCTBO (hr3nuecKkoi KapTUHBI MUpA.
TexHnyeckue ycTpoicTBa M NMPAKTUYECKOE NMPUMEHEHUE: T03UMETpP, Kamepa BuibcoHa,
SJIEpHBIN peakTop, aToMHast OoMoa.
Jlemoncmpayuu
Cu€TurK HOHU3UPYIOLIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1a6opamopHrvie padbomul
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).



Pa3nes 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Oranel pa3BuTHs acTpoHoMUH. [IpruKkiiaqHOEe 1 MUPOBO33PEHUYECKOE 3HAUEHUE ACTPOHOMHHU.

Bup 3Bé€3aH0r0 Heba. Co3Be3ausl, spKue 3BE3/1bl, MJIAHETHI, UX BUAMMOE ABUKECHUE.

Conneynas cuctema.

Connne. Conneunast akTUBHOCTh. Mctounuk sHeprum ComHia u 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTUKU. J(MarpaMmMa «CHeKTpaabHbIA KJIACC — CBETUMOCThY. 3BE3/1bI TJIABHOM
MOCJIEIOBATENIbHOCTA.  3aBUCHUMOCTh ~ «Macca — CBETUMOCTbY» JUIsl  3BE31  TJIaBHOMU
MOCJIEOBATENbHOCTU. BHyTpeHHee cTpoeHne 3BE3A. CoBpeMEHHBbIE MPEACTABIEHUS O
MPOUCXOKACHUH ¥ 3BoonK CoJTHIIA U 3BE3T. DTaIbl )KU3HU 3BE3.

Mneunsiii [1yTs — Hama ["anaktuka. [Tonoxxenue u neuxenue Connua B ['anaktuke. Tumbl
rajnakTuk. Paguoranaktuky u kBazapbl. YEpHBIE ABIPHI B SIAPAX TATAKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa06na. Pasberanue ramaktuk. Teopust
Bonsmioro B3peiBa. PennkroBoe uznydyeHue.

MacmtaOnas ctpykrypa Beenennoil. Meraranaktuka.

Hepewménnsie mpo6iieMbl aCTpPOHOMUHU.

Yuenuueckue nabarooenus

Habmoiennss HeBOOPYKEHHBIM TJ1a30M C MCIOJB30BAaHUEM KOMIBIOTEPHBIX MPHIIOKEHHMA
JUISL OTIPEJICIICHUS MOJIOKEHHSI HeOECHBIX 0OBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/US
CeBepHOro noaymapus 1 ipKue 3BE3/bI.

HaGmronenus B treneckon Jlynsl, mianet, Miieunoro Ilytu.

O06o0maruee NOBTOpeHUE

Ponb ¢u3ukM M acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIHUAILHOU U
3THYECKOH chepax AesITeTbHOCTH YEIOBEKa, POJIb U MECTO (DU3UKHU U ACTPOHOMHH B COBPEMEHHOM
HAay4YHOH KapTHHE MHpa, poiib (u3Mueckoil Teopuun B (OPMHUPOBAHUU TPEICTABICHUNA O
(u3nueckoi KapTUHE MUpa, MECTO (PU3MYECKON KapTUHBI MHpa B OOILIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX IIPEJCTABICHUN O IIPUPOJIE.

MexnpeaMeTHblie CBI3U

N3yuenne xypca ¢usuku 6azoBoro ypoBHS B 11 Kiacce oOCyIIECTBISETCS C y4ETOM
collep)KaTeIbHBIX MEXIPEIMETHBIX CBf3€M € KypcamMu MaTeMaTUKHh, OHOJIOTUH, XHMHHU,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpedomemuvle nouwsamusi, CBS3aHHBIE C W3YYEHHEM METOIOB HAyYHOTO TO3HAHMS:
SIBJICHWE, HAy4YHBIA (hakT, rumore3a, (QuU3WYecKas BEIUYHMHA, 3aKOH, TEOpHs, HaOIIOJeHUE,
SKCHEPUMEHT, MOJAECIMPOBAHNUE, MOJECIIb, U3MEPEHHUE.

Mamemamuxa: pelleHUe CUCTEMBl YpaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMM: CHUHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOpPbI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOW3BOJIHBIC 3JIEMEHTAPHBIX (DYHKITHIA,
MIPU3HAKH [TOJI00US TPEYTOJILHUKOB, ONpeAesieHHe IUIOMAAH IUIOCKUX (GUryp u oobéma te.

buonocus: >nekrpuueckue IBICHUS B )KUBOU MPUPOJIE, KoeOaTeIbHbIE JBUKEHHS B )KUBOI
IIPUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOU NPUPOAE, NEHCTBUE paAUallii Ha KUBBIE OPTaHU3MBbI.

Xumus: CTPOEHHE aTOMOB W MOJIEKYJ, KPHCTAJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHuUs KPUCTAIIMUECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpagpus: MarHUTHBIE TOJIOCa 3€MJIH, 3aJIeKH MarHUTHBIX PyA, (GOTOCHEMKA 3€MHOI
IIOBEPXHOCTH, IIPEACKA3AHUE 3EMIIETPSICCHUM.

Texnonozus: TUHUW SIEKTPONEpPead, FEHEPATOP MEPEMEHHOIO TOKA, AJIEKTPOJBHUraTENb,
WHAYKIMOHHAsT TedYb, pajap, paJAuONpUEMHMK, TEJIeBU30p, aHTeHHa, TenedoH, CBYU-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJTHEYHas 6arapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUAA

OcBoenune yuebHoro mpeamera «®dusuka» Ha ypoBHE cpeqHero oOuiero oOpa3oBaHMS
(Oa30BBIi  YpOBEHb) TOJDKHO  OOECHEUUTh JOCTIDKCHHE  CIEAYIOIIUX  JIMYHOCTHBIX,
METaIpeIMETHBIX U IIPEeIMETHBIX 00Pa30BaTEeNIbHBIX PE3yIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3YNBTaThl OCBOCHUSI y4eOHOro mpeamera «Dusmka» AOKHBI OTpPaXaTh
TOTOBHOCTh M CTIIOCOOHOCTH OOYYaIOUINXCSI PYKOBOJICTBOBATHCS CHOPMHUPOBAHHOW BHYTPECHHEH
MO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAllUi, TIO3UTHUBHBIX BHYTPEHHUX
yOeXJICHMId, COOTBETCTBYIOIIMX TPAJAULIMUOHHBIM IEHHOCTAM POCCHUHCKOTO  OOIIecTBa,
pacmupeHne KU3HEHHOTO OMBbITa M OIbITa ACATEIHPHOCTH B MPOIECCE pPeaTn3allid OCHOBHBIX
HaIpaBJI€HUN BOCIIUTATEIbHOM JIEITEIbHOCTH, B TOM YUCJIE€ B YaCTHU:

1) rpakaaHCKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOW MO3UIMH OOydJalomerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOr0 OOIIECTBa;

MPUHITHE TPATUIMOHHBIX OO0IICYEIOBEYECKUX TYMAHUCTHUECKUX U JAEMOKPATHYECKUX
IIEHHOCTEMH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B HHTEpPECax TpakJaHCKOTO OOIIeCTBa,
y4acTBOBaTh B CAMOYIIPaBJICHUH B 00pa30BaTEIbHON OpraHU3aluy;

YMEHUE B3aMMOJICUCTBOBATh C COLMAIbHBIMH HWHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIMTAHUSI:

c(OPMHPOBAHHOCTH POCCUIUCKOM IPpa)KTaHCKOW MIEHTHYHOCTH, MaTPUOTU3MA;

LIECHHOCTHOE OTHOLIEHHWE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTHXKEHHSIM POCCHMCKUX
y4E€HBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH, B TOM YHCJIE B JEATEIbHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHHE YCTOMYUBOTO OYAYIIETo;

4) 3¢TEeTHYECKOr0 BOCTIMTAHMS

3CTETUYECKOE OTHOUIEHUE K MUY, BKJIIOYAs 3CTETUKY HaAYYHOTO TBOPYECTBA, MPUCYILETO
¢bu3nveckoit Hayke;

5) Tpy/10BOr0 BOCIIMTAHHUSI:

HMHTEPEC K pa3IudHbIM chepam MpoPecCHOHATIBEHOMN IEATeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM
C (U3MKOH M TEXHHMKOW, YMEHHE COBEpIlaTh OCO3HaHHBIM BbIOOp Oymyieidl mpodeccun u
peanu30BhIBaTh COOCTBEHHBIE )KM3HEHHBIC TUIAHBI;

TOTOBHOCTh U CTIIOCOOHOCTH K OOpa30BaHUIO M CaMO0OOpa30BaHUIO B 001acTu (PU3UKK Ha
MPOTS)KEHUH BCEH JKU3HU,

6) IKOJIOrM4€eCKOr0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTD JKOJIOTHUECKOW KYJIBTYPhl, OCO3HAHWE TJ00aJBLHOTO XapakTepa
IKOJIOTHUECKHUX TPOOIIeM;

IJTAHUPOBAHUE U OCYILIECTBIIEHNE ICHCTBHI B OKPYKAIOIIEN Cpe/ie Ha OCHOBE 3HAHUS EIer
YCTOWYMBOI'O PAa3BUTHUS YEIIOBEUECTRA;

pacuiupeHre OmbITa JICSITEIBHOCTH DKOJOTHMUYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOIUXCS 3HAHUM 110 PU3UKE;

7) IEHHOCTH HAYYHOT0 MO3HAHUSI:



C(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3HUECKON HAYKH;

0CO3HaHME LIEHHOCTU HAyYHOMU JI€ATENbHOCTH, TOTOBHOCTb B Mpolecce U3yUeHUs! PU3UKU
OCYIIECTBIISITH MPOEKTHYIO U UCCIIETOBATEIBCKYIO ACSITEILHOCTh WHANBUAIYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

I[Mo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornueckue 1eMcTBUA:

CaMOCTOSITEIBHO (OPMYIMPOBATh MU aAKTYaJIU3UPOBATH NPOOIEMy, paccMaTpUBaTh €&
BCECTOPOHHE;

OTIPENIETISATH 1EH IeSITEIbHOCTH, 33]1aBaTh TapaMeTPhl U KPUTEPUH UX JOCTHKCHHS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B pacCCMaTPUBAEMbIX (PU3HUECKUX SIBICHUSX;

pa3pabaThIBaTh IJIaH PEUICHUs MPOOIEMBI C YUETOM aHAIN3a UMEIOIINXCSI MaTEPUATBHBIX
Y HEMaTepHUaJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JI€ATEIIBHOCTh, OLIEHHWBATH COOTBETCTBHE DPE3YJIBTATOB LEIAM,
OLICHUBATh PUCKHU MOCJIEACTBUI 1ESITEIIbHOCTH;

KOOpJIUHUPOBATh M BBINOJIHATH PA0OTy B YCIOBHUSIX pPEalbHOTO, BHPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX IPOOIIEM.

basoBbie ucciieoBaTe/ibCKie 1eHCTBUA:

BJIQJIETh HAyYHOM TEPMHHOJIOTHEH, KIIOYEBBIMHM MOHATHSIMH U METoJIaMu (U3NYECKOM
HayKU;

BJa/IeTh HaBbIKAMHU Y4eOHO-HMCCIIE0BATEIbCKOM U MPOEKTHOM NeATeIbHOCTH B 00iacTu
(hU3HUKHU, CHOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY MTOMCKY METOJOB PEIICHUs 33134
(bu3MYECKOro coaepKaHusl, MPUMEHEHUIO Pa3InYHbIX METOI0B TO3HAHUS;

BJIAJICTh BUJAMH JEATEIBHOCTH MO TMOJYYEHHMIO HOBOI'O 3HAHHUS, €r0 HUHTEpIpeTaluH,
peoOpa3oBaHMIO U IPUMEHEHHUIO B PAa3JINYHBIX YUEOHBIX CUTYAIMSIX, B TOM YHCIIE MPU CO3/1aHUU
y4eOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJISITh NIPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3a7ady, BbIJIBUTATh
TUTIOTE3Y €€ PEeIICHMs], HAXOAUTh apIYMEHTHI JIJIsl JOKa3aTeIbCTBAa CBOMX YTBEPKICHUI, 3a1aBaTh
rapaMeTpbl U KPUTEPUU PELLICHHUS;

aHAJM3UPOBATH MOJYUCHHBIE B XOJI€ PELICHUS 3a/1a4u Pe3yIbTaThl, KPUTUUECKH OIEHUBATh
UX JJIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEeIIbHON JEATEILHOCTH, B TOM
Yyclie TPU U3YYeHUH (DU3HKY;

JIaBaTh OIEHKY HOBBIM CUTYallUsAM, OLIEHUBAThH MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS M0 (PU3HKE B MPAKTUUYECKYIO 001aCTh KU3HEACATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE UJIEH, IPE/IJIaraTh OPUTMHAJIBHBIE TTOJIXO/AbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE aJTbTEPHATHBHBIC PEIICHUSI.

PatGora ¢ undgopmaumeii:

BJIQJIETh HaBbIKAMU TOJIydeHUs] UHPopManuu (HU3UIECKOTO COJAEPIKAHMS U3 MUCTOYHHKOB
pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYUIECTBJISATh IIOMCK, AaHaJIW3, CHUCTEMAaTH3alUl0 U
WHTEPIpETaIio HHOOPMAIIUK Pa3TUIHBIX BUIOB B (POPM MPEACTABICHUS;

OIICHUBAThH JOCTOBEPHOCTh HHPOPMAIIHH;

WCIIONB30BaTh CpEICTBAa HMH(DPOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTUHA B
pEeIIeHNH KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpPraHU3allMOHHBIX 3a/lad C COOJIOACHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTHEHBI, PECYPCOCOEPEKEeHUs, TTPABOBBIX U
ATHUYECKHUX HOPM, HOPM HUH(DOPMAIIMOHHOM 0€30MacHOCTH;



CO3/1aBaTh TEKCThl (U3UYECKOI0 COJAEp’KaHMs B PA3JIMYHBIX Qopmarax ¢ ydEToM
Ha3HA4YeHUS HHPOPMALIH U [IEJICBOH ayIUTOPUH, BBIOMPAs ONITUMAIIEHYIO (POPMY IIPEICTaBICHUS
Y BU3yallU3aliu.

KoMMyHMKaTHBHbIE YHUBEpPCAJbHbIE YUeOHbIE 1eHCTBUSA:

OCYIIECTBIISITH OOIIEHHUE HA YpOKaX (PU3UKH U BO BHEYPOUHOH NEATEITHHOCTH,

pacro3HaBaTh MPEINOCHUIKA KOHOIUKTHBIX CUTYallMi U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOIO TOYKY 3PEHHUS C HCIIOJIB30BAHHUEM S3BIKOBBIX
CPEACTB;

MMOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U UHIUBUYaIbHON paOOTHI;

BbIOMPATh TEMATUKY M METOJbl COBMECTHBIX IEHCTBUH C y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKIOTO WIECHA KOJUIEKTUBA;

IIPUHMMATh LEJIM COBMECTHOM JESITEIBbHOCTH, OPraHHU30BBIBAaTh M KOOPIWHUPOBATH
JEUCTBHUS 10 €€ JOCTHKEHHUIO: COCTABIIATH IUIAH ACUCTBUN, PACTIPEIEIATh POJIM C Y4ETOM MHEHHM
YYaCTHUKOB, 00CYXKIaTh Pe3yIbTaThl COBMECTHON paOOTHI;

OLIEHUBATh Ka4e€CTBO CBOErO BKJAJA U KaKIOI'0 y4aCTHHKA KOMaH]Ibl B OOLIMI pe3ysbTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

IIpeIaraTb HOBBIE INPOEKTHI, OLCHUBATh WACH C MO3HLIHUH HOBHU3HBI, OPUTHHAIBHOCTH,
MIPAaKTUYECKOU 3HAUMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATETMYECKOE TIOBEJECHUE B PA3NIMYHBIX CHUTYalHsX,
MPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Pery/isiTUBHbIE YHUBEpPCAJIbHbIE y4eOHbIE /1eiicCTBUSA
Camoopranuszaums:
CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATEIbHYIO JAEATEIBHOCTh B 00JacTH (DU3UKU U
ACTPOHOMMHU, BBISBIIATH IPOOJIEMBI, CTABUTH U (JOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIFHO COCTABJIATH IJIAH PEIICHUS PAcu€THBIX M KAa4eCTBEHHBIX 33/1ay, TUIAH
BBIMIOJTHEHUS [PAKTU4YEeCKOW padoThl € Y4ETOM HMMEIOIIMXCA PECYpPCcoOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUM;
JTaBaTh OLIEHKY HOBBIM CHUTYAIlHUsIM;
pacHMpsATh paMKH Y9eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUIT;
JienaTh OCO3HAHHBIM BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 3a
peleHue;
OILICHUBATh MIPHUOOPETEHHBIN OIIBIT;
CrocoOCTBOBATH (POPMUPOBAHUIO U TIPOSIBIICHHUIO dPYAHIIMU B 001aCTH (PU3HUKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, IMOIIHOHAILHBIH HHTEJLIEKT:
JIaBaTh OIEHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTUBBI B AESATENBHOCTH, OLIEHHUBATH
COOTBETCTBHUE PE3YTHTATOB LEISIM;
BJIa/I€Th HaBBIKAMH MO3HABATENBHON pe(IeKCHU KaK OCO3HAHUS COBEPIAeMbIX JEWCTBUN
Y MBICIIUTEIIFHBIX MTPOIECCOB, HX PE3YIbTATOB M OCHOBAHHIA;
WCIIOJNIb30BaTh MPUEMBI peIIEKCHU AJIs OIIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHHUS;
YMETh OIICHHBATH PUCKU U CBOCBPEMEHHO NMPUHUMATDH PEIICHUS 110 UX CHIDKCHUIO;
MPUHUMATH MOTHUBBI U ApTYMEHTHI JPYTUX MPU aHAIHU3E Pe3ybTaTOB JIeATEeIbHOCTH;
MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKH M IOCTOMHCTBA;
MPUHUMATH MOTHUBBI U ApTYMEHTHI JPYTUX TPU aHAIHU3E PE3yIbTaTOB JIEeATEeIHbHOCTH;
MPHU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMIMOKH.
B npouiecce nocTrkeHNS TMYHOCTHBIX Pe3yIbTaTOB OCBOCHUS MPOTPAMMBI TIO (pHU3UKE IS
YPOBHSI CpeaHero olmiero oopa3oBaHus y 00yUYaIOIIUXCS COBEPIICHCTBYETCS dMOIMOHATHHBIN
MHTEJIEKT, Mpenoiaraiomuid c)OpMUPOBAHHOCTD:



CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOILIMOHAIBHOE COCTOSIHHE,
BUJICTH HAIPABJICHUS Pa3BUTHUSI COOCTBEHHON SMOIIMOHAILHON Cephl, OBITh YBEpEHHBIM B ce0e;

CaMOPETYJIMPOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATE OTBETCTBEHHOCTh
3a cBOE MOBEJIEHUE, CIIOCOOHOCTh aJalTUPOBATHCS K IMOIIMOHAIILHBIM U3MEHEHUSAM U IPOSBIISAThH
TUOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKIIIOYAKOLIEH CTPEMJICHUE K JOCTH)KCHMIO LIEJIM U YCIIEXY,
ONTUMMH3M, NHUIIMATUBHOCTh, YMEHHUE IEUCTBOBATH UCXO/IsI U3 CBOMX BO3MOYKHOCTEM;

SMIATHH, BKIIIOYAIOLIEH CMOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSIHUE JPYruX,
YUUTBIBATh €r0 MPU OCYIIECTBICHUH OOIIEHNUS, CTIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKIIIOYAIOLINX CIIOCOOHOCTH BBHICTPAaWBaTh OTHOIICHUS C JPYTUMU
JIO/IbMU, 3a00TUTHCS, IPOSBIIATH MHTEPEC U pa3peiiaTh KOH(MIUKTEHI.

HNPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenust B 10 Kiacce mpeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCSI YMECHHM:

JIEMOHCTPUPOBATh HA MpPUMEpPaxX poJib U MeCTO (U3MKU B (POPMHPOBAHUU COBPEMEHHOM
HAy4YHON KapTUHBI MHPA, B PA3BUTHH COBPEMEHHOW TEXHHKHU W TE€XHOJIOTHUM, B MPAKTUUYECKOU
JIESITCILHOCTH JIFOJICH

YUUTBHIBaTh TPAHUIBl NMPUMEHEHHsS] H3YYEHHBIX (PU3UUYECKUX MOJeNel: MaTepuajibHas
TOYKa, MHEpIHaJIbHas cucTeMa OTC4éTa, abCOMIOTHO TBEPIOE TEJO, WACaJbHBIM ras, MOJEIU
CTPOEHHUSI Ta30B, KUJAKOCTEH M TBEPABIX TEJ, TOUEUHBIN 3JIEKTPUUECKUHN 3aps NpPHU pELICHUU
(du3nueckux 3aaaq;

pacno3HaBaTh (U3MYECKUE SBIICHUS (TpolecChl) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpPUM CTPOEHHUS BELIECTBA U 3JIEKTPOAUHAMMKU:
paBHOMEpPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEHHOE JABM)KEHHE, CBOOOJHOE TMaJeHHUEe Tel,
JBUKCHHE TI0 OKPYKHOCTH, HHEPITHS, B3auMoieiicTBUE Tel, muddy3usi, OpOyHOBCKOE ABUKCHUE,
CTpOCHHE KUAKOCTEH U TBEPIBIX Tel, U3MEHEHUE 00bEMa TeJ MPHU HArpeBaHUU (OXJIAXKACHHUN),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJEHCALMs, IUIABJICHUE, KPUCTAUIM3alUs, KHUIIEHUE,
BJIQXKHOCTh BO3/1yXa, MOBBILIEHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYE, CBA3b
MEX1y MapaMeTpaMU COCTOSIHMSI ra3a B M30IpOLIeccax, IJEKTpU3alMs Tell, B3aUMOJEHUCTBHE
3aps1/ioB;

OIMCHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIIONB3Ys (PU3NYECKHE BEIMYMHBI: KOOPJIWHATA,
MyTh, EPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, Cuila, UMIYJIbC Teja, KMHeTHYecKas
SHEprus, IMOTEHIMANbHAs JHEPrusi, MeXaHW4yeckas pabdoTa, MeXaHH4YecKash MOIIHOCTb; IpH
OTMCAaHUU MPABUIHHO TPAKTOBATH PUINUECKUIT CMBICIT HCTIOIb3yEMbIX BEIHUNH, UX 0003HAUCHUS
W eMHUIIBI, HAXOAUTh (POPMYIIBI, CBSI3BIBAIOIIME NAHHYIO (PU3NYECKYIO BEIUYHHY C JPYTHMHU
BEJIMYNHAMU;

ONUCHIBATh HM3YyUEHHBIE TEIUIOBBIE CBOICTBA TEJl W TEIUIOBBIE SBJICHUS, HCIOJB3YS
¢u3nyeckye BeJIMYMHBL: JIaBJICHHWE Ta3a, TemIeparypa, CpeiHss KHHETHUYecKash SHEprus
XaOTUYECKOTO JIBUKEHHUSI MOJIEKYJ, CpEIHEKBaJpaTUyHas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHsIsI dHEprus, pabora ras3a, KO3(pQUIMEHT MOJE3HOro JIEHCTBHS TEIJIOBOTO
JIBUTATENS; IPU ONMUCAHUM MPABUIBHO TPAKTOBATH (PU3MUECKHUI CMBICII UCIIOJIb3YEMBIX BEJIHUHUH,
ux o00O03HAUeHWss W EIUHMIBI, HaXOIUTh (OPMYJbl, CBA3BIBAIOLIME AAHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYTUMHU BETUUUHAM;

OIMCHIBAaTh M3YYECHHBIE AJIEKTPUUYECKUE CBONCTBA BEIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporecchl), UCTIONB3YSl (U3NYECKHUE BEIMYUHBI: AJIEKTPUUECKHUI 3apsijl, AJIEKTPUUECKOoe MoJe,
HaIpsDKEHHOCTh IIOJIS, IOTEHLMAN, Pa3HOCTb IIOTEHLMAJIOB; IIPU OIUCAHUU IPaBUIBHO
TPAKTOBAaTh (PU3MUECKUM CMBICI HCIOJNb3YyEMbIX BEIUYMH, WX OOO3HAUYEHHS U €JIUHUIIBIL;
yKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMH BETUUNHAMM;



aHaTU3UpoBaTh (PU3MYECKHE MPOLECCHl U SIBICHUS, UCHOb3yd (PU3NYECKHE 3aKOHBI U
NPUHLMIBL: 3aKOH BceMupHoro tarotenud, |, |l u |1l 3axkonsl HbioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKON 3HEPTHH, 3aKOH COXPAaHEHUS MMITYJIbCA, IPUHLUI CYNEPIO3ULIMNA CUJI, TPUHLIAII
paBHONpPABUS MHEPLMAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOCHHUS
BELIECTBA, I'a30BbI€ 3aKOHBI, CBA3b CPEIHEH KUHETHMYECKONW SHEPIHMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIEepaTypoil, NEpBbI 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPaHEHUs
JIEKTPUUECKOTO 3aps/a, 3aKoH KysoHa, Ipy 3TOM pa3ianyaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYEeCKOE BhIpasKEHUE U YCIIOBUS (TpaHUIlbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHLIUIIBI ICHCTBUS MAIIKMH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB;
pasnuyaTh yCIOBHs UX O€30MaCHOr0 MCIOIb30BAHUS B TIOBCEAHEBHON KHU3HU;

BBINOJIHATh SKCIEPUMEHTHI 10 HCCIIECOBAHUIO (PU3MUECKUX SBICHUH M TPOLIECCOB C
WCIIOJIb30BAHUEM  TPSMBIX W KOCBEHHBIX M3MEPEHUH, TMpu 3TOM  (POpMYyIUpPOBATH
npobaemMy/3aady ¥ runoTe3y yueOHOro 3KCIepruMeHTa, COOMpaTh YCTAaHOBKY U3 MPEI0KEHHOTO
000pynoBaHus, IPOBOUTH OMBIT U (POPMYIUPOBATH BHIBObL;

OCYILLECTBIISATh MpPSIMbIE M KOCBEHHBIE H3MEpPEHUs (U3MUECKUX BEIWYHMH, INPH ITOM
BbIOMPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHHs U MCIOJb30BaTh H3BECTHBIE METOJbl OLIEHKU
MIOIPEIIHOCTEN U3MEPEHUN;

HCCIIEI0BATh 3aBUCUMOCTH MEX 1y (PU3NUECKUMH BEJIMYMHAMU C UCIIOJIb30BAaHUEM IPSIMBIX
U3MEpEeHUH, NPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpPOBATh pPE3yJibTaThl IMOJY4YCHHOMN
3aBHCUMOCTH (PU3MUECKUX BEJIMYMH B BUJIE TAOJIUI] U IPa(UKOB, 1€J1aTh BEIBOJBI 10 pe3yJbTaTaM
HCCIIEI0BaHUS;

cobmoaTh IpaBuiaa 0€30MacCHOro TpyJda IMpU NPOBEJCHUM HCCIEAOBAaHMM B paMKax
y4e0HOrO 3IKCHEPHMEHTa, Yy4eOHO-HCCIEJOBATENbCKOM U  IPOEKTHOW JIESITENBHOCTH C
UCIOJIb30BAHNEM U3MEPUTEIBHBIX YCTPOICTB U J1a0OpaTOpHOro 000pyJ0BaHUS;

pemaTh pacuéTHBIE 3aJayd C SBHO 3aJaHHON (PHU3MUECKOM MOJENbI0, HCIOJIB3Ys
¢u3nyeckye 3aKOHbI U NMPUHLUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJlaud BBIOMPATh (U3NYECKYIO
MOJIeNIb, BBIACIATH (U3NYECKHE BEIMYUHBI M (QOPMYIbI, HEOOXOAUMBIE s €€ pelieHus,
MIPOBOJIUTH PACUETHI U OLIEHUBATh PEAIbHOCTD IOJIyY€HHOI'O 3HaU€HUs (PU3MUECKOM BEIUYMHBI,

pemaTth KayecTBEHHbIE 3aJauyM: BBICTPAUBATh JIOTMUECKH HENPOTHUBOPEUMBYIO LIEMOYKY
paccyXIeHHU ¢ ONOPOi Ha U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBICHUS;

WCTIOJIH30BATh MIPU PEIICHUH y4eOHBIX 3a/1a4 COBpEMEHHbBIE HH(POPMAIIMOHHBIE TEXHOJIOTUN
JUIs TIOUCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETAlUU W MpEeACTaBICHUs Yy4eOHOW M HayyHO-
MOMYJISIPHOM MH(pOpMAIIUH, TOTYYEHHON U3 PA3IMYHBIX HCTOYHUKOB, KpUTUUECKH aHAJU3UPOBATh
noJry4aeMyro HHpopMaIuo;

MPUBOJIUTH MPUMEPHI BKJIAJla POCCUHCKUX M 3apyOEKHBIX YUYEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHUE MTPOLIECCOB OKPYXKAIOIIEr0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHIL;

WCIIOJIH30BATh TEOPETUYECKHE 3HAHNUS 110 (PU3UKE B MOBCETHEBHOM KHU3HHU JIJIsI 00ECTICUESHUS
0€30I1aCHOCTH MpHU O0paIEHUH ¢ PUOOpaMHU U TEXHUUECKUMH YCTPOHCTBaMU, AJIsi COXpaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOI 0 TIOBEACHHUS B OKPYXKAIOLIEH cpenie;

paboTatTh B IpyIIe C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh paboTy
IpyNONbl, palMOHANBHO paclpenessaTh OOf3aHHOCTM U IJIAHUPOBATh JESATENBHOCTh B
HECTaHJApPTHBIX CHUTYalUsAX, aJI€KBaTHO OLICHMBATH BKJIAJ KaXI0r0 U3 yYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpUBaeMON IPOOIEMBI.

K xonny oOyuenus B 11 kjacce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaThb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHA:

JIEMOHCTPUPOBATh Ha MpUMEpaxX poyib U MecTO (U3UKH B (GOPMUPOBAHUU COBPEMEHHOU
Hay4YHOU KapTUHBI MHUpA, B PA3BUTHUH COBPEMEHHON TEXHHUKU U TEXHOJIOIMH, B IPAKTHUYECKOU
NEeSATENbHOCTH JIFOJIeH, LIEJIOCTHOCTh U €IMHCTBO (PU3NUECKON KapTHHBI MUPA;



YUUTBHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MUECKHX MOJENel: TOUYEeUHBIN
AJICKTPUYECCKUN 3apsil, JIyd CBETA, TOUCUHBII HCTOYHHK CBETA, SIZICPHAst MOJICNIb aTOMa, HYKJIOHHAs
MOJIeNIb aTOMHOTO si/ipa MpH pelieHn: (pU3NUecKuX 3a1ad;

pacro3HaBaTh (U3MYECKUE SBIEHUs (MpolecCchl) U OOBACHITh MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN ¥ KBAaHTOBOM (DM3HKH: AJIEKTpUYECKas MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aUMOJCHCTBHE MArHUTOB, JJICKTPOMAarHUTHAas
WHAYKIHS, ACHCTBHE MArHUTHOTO TMOJIS Ha MPOBOJHUK C TOKOM U JABWXKYIIMHCA 3apsf,
AJIEKTPOMAarHUTHBIE KOJIeOaHHsI M BOJIHBI, IPSIMOJIMHENHOE pacIpOCTpPaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHus, audpakuuMs u MOONIpU3ANMS  CBETA, JUCHEPCUS CBETa,
dhotoanexkrpuueckuii 3pdext (PpororddexT), cBeTOoBOE HaBICHHE, BOSHUKHOBEHNE JIMHEHYATOTO
CIIEKTpa aToMa BOJAOPO/1a, ECTECTBEHHAsS U UCKYCCTBEHHAs! PaIMOAKTUBHOCT;

OTHMCHIBAaTh M3yYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIC, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOAMMOCTG PA3NUYHBIX CPENl) U DIEKTPOMATHUTHBIC SIBICHUS (TIPOLIECCHI),
UCTONBb3Yysl (U3NYECKHE BEJIUYMHBL: BJIEKTPUUECKUHA 3apsl, CcuUja TOKa, JIIEKTPUYECKOe
HaIpsDKEHUE, AIEKTPUUYECKOE COMPOTUBICHUE, Pa3HOCTh MOTEHIIMAJIOB, AIEKTPOABUKYIIAS CUIla,
pabora TOKa, MHAYKLMS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTB
KATYIIKH, SHEPTUsl DJIEKTPUYECKOTO0 W MArHUTHOTO TOJIEH, MepHoj] M YacToTa KojeOaHuii B
Koje0aTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKa B MPOLIECCe MApMOHUYECKHUX 3JIEKTPOMArHUTHBIX
koneOaHul, (OKyCcHOE pacCTOSIHHE M ONTHYECKas CWJAa JIMH3BI, MPH OMHMCAHWUU MPABUIBHO
TPAKTOBAaTh (PU3MUECKHUIN CMBICI HCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U €JAMHHULIbI,
yKa3bIBaTh JOPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMU BETUYUHAMU;

ONKCHIBATh H3Y4YCHHbIE KBAaHTOBBIC SBJICHHUS U TPOLECCHl, HCIONB3Yyd (U3NYECKUE
BEJIMYUHBI: CKOPOCTh AJICKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus M
uMIynsc ¢GoToHa, MEpPUOJ TOJypachana, JHEeprust CBSI3M aTOMHBIX SIep, HpU OMHCAHUU
MPABWJIBHO TPAKTOBATh (U3UYCCKUN CMBICI HCTOJIB3YEMbIX BEIMYWH, WX OOO3HA4YeHUS U
€MHUILIBI, YKa3bIBaTh (DOPMYJIbI, CBS3bIBAIOLINE JAHHYIO (U3MYECKYIO BEIUYHHY C IPYTHUMH
BEITMYMHAMU, BRIYUCIIATH 3HAUCHUE (PUZNUCCKON BETUIHHEI;

aHAIM3UPOBATh (PU3MYECKUE TMPOILECCHl U SABICHUS, HCHOJIB3Ys (PU3MUecKue 3aKOHBI U
NpUHLUMIBL:  3akoH OMa, 3aKOHBl IIOCIEAOBATENbHOIO U MApPAJJIEIBHOIO COEIMHEHUs
MPOBOAHUKOB, 3akoH JIxoyns—JIeHlla, 3akOH SJIEKTPOMAarHUTHOM HWHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHHSI CBETA, 3aKOHBI MPEIIOMIICHUS
CBeTa, ypaBHeHHEe DiHIITeHHA 11 PoTodPdeKTa, 3aKOH COXPAaHEHUSI IHEPTHH, 3aKOH COXPAHEHUS
HMITYJIbCA, 3aKOH COXPaHEHUsS AJIEKTPUYECKOTO 3apsia, 3aKOH COXPAaHEHHs MAacCOBOIO YHCIIA,
noctynatel bopa, 3akoH paJgMOaKTUBHOTO pachaja, MpH OSTOM pas3inyaTh CJIOBECHYIO
(OpMyIIMPOBKY 3aKOHA, €ro MaTeMaTHYECKOE BBIPAKCHHWE W YCJIOBUS (TpaHUIIBI, O0IaCcTH)
MIPUMEHUMOCTH;

OTIPEIEISATh HAIMPABIECHUE BEKTOPAa MHAYKIIMM MArHUTHOTO TOJIA MPOBOJHUKA C TOKOM,
cuibl Amriepa u cuibl JlopeHa;

CTPOUTH U OMMCHIBATh N300pakeHHE, CO3/1aBAEMOE TUIOCKHUM 3€pKajioM, TOHKOM JINH30M;

BBIMOHITh JKCIIEPUMEHTHI 1O HCCIEJOBAHUIO (PU3NYECKUX SIBICHUI M TPOIECCOB C
WCTIONB30BAHUEM TPSAMBIX W  KOCBEHHBIX HM3MEpPEHUH: Tpu d3ToM  (HopMyIupoBaTh
npo0OieMy/3agady v THIIOTE3Y yUeOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHus, IPOBOIUTH ONBIT U (DOPMYJIUPOBATH BHIBOJIBI;

OCYIIECTBIISITh TMpSIMble W KOCBEHHBbIE H3MEPEHHsS (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTHUMAJBHBINA CIOCOO M3MEPEHUS] W HCIIOJNH30BAaTh HW3BECTHBIE METOJNBI OICHKHU
MOrPELTHOCTEN U3MEPEHNUN;

HCCIIE0BaTh 3aBUCUMOCTH (PM3UUECKUX BEJIMUUH C UCTIOIB30BAHUEM TIPSIMBIX U3MEPECHHUI:
MPH 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (DMKCHPOBATH PE3yIbTAThl MOJYYCHHON 3aBUCUMOCTHU
(bu3MYecKUx BETWYMH B BHJAE TaOIuI W TpaduKoB, MAeiaTh BBIBOJABI 10 pe3yjibTaTaM
HCCIE0BaHUS;



cobmoaaTh MpaBuia 0€30MacHOro TpyJda MpU MPOBEJCHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OIKCIEPUMEHTa, Y4eOHO-MCCIEAOBATEILCKOM W TMPOEKTHOW JIEATEIIbHOCTH ¢
HCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1a00paTopHOro 000py0BaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJaHHOM (U3MUECKOM MOJIEIbI0, HCHONb3Ys
¢u3nyeckye 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3aJlaud BHIOMPATh (PU3NYECKYIO
MOJIeNb, BBIACNATH (U3NYECKHE BEIMYMHBI W (OPMYIBI, HEOOXOAMMBIE IS €€ pelIeHHS,
MIPOBOJIUTH PACUEThI M OLIEHUBATh PEAIbHOCTD MOJIyY€HHOI'O 3HaUeHUs (PU3NUYECKOI BETHMUUHBI;

pemiath KayecTBEHHbIE 3aJauyM: BBICTPAUBATH JIOTMUECKH HENPOTHBOPEUHMBYIO ILIETIOUKY
paccyXIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS,

HCIIOJIb30BAaTh IPH PEILIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAILIMOHHbBIE TEXHOIOTUI
JUIs TIOUCKA, CTPYKTYPHPOBAHHWS, WMHTEPIPETAlUH W TPEACTaBICHUs Yy4eOHOW M HayyHO-
MOMYJISIPHOM HH(pOpMALIUU, TOTYYEHHON U3 PA3IMYHBIX HCTOYHUKOB, KpUTUUECKU aHAJIM3UPOBATh
noJry4aeMyro HHpopMaIuio;

OOBSACHATH MPUHLHUIIBI JEHCTBUS MaIIMH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3anydarh
yCIIOBHUS UX O€30MaCHOT0 MCIIOJIb30BaHMS B TIOBCEAHEBHOM KHU3HH;

IIPUBOJIUTE NPUMEPBI BKJIAJA POCCUHCKUX U 3apyOECKHBIX YYEHBIX-(DU3UKOB B PAa3BUTHE
HayKH, B 00bSCHEHHE MTPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUSA 110 (PU3UKE B TOBCEIHEBHOM KHU3HU JIJIsl OOECTIEUEHUS
0€3011aCHOCTH MPHU OOpAIEHUH ¢ PUOOPAMHU U TEXHUUECKUMH YCTPOHCTBaMU, AJIsi COXPAaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOI0 TIOBEACHHUS B OKpYXKAIOLIEH cpene;

paboTath B IpyIIe C BHIIOIHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH, MIIaHUPOBATh PaboTy
IPYyNIBl, PALMOHAIBHO pACHpeneiiaTh OOA3aHHOCTH W IUIAHUPOBAaTh JIEATEIBHOCTh B
HECTaHJAPTHBIX CUTYalUsAX, aJI€KBATHO OLIEHMBATh BKJIAJ KaXIOIO U3 YYaCTHUKOB T'PYIIIbI B
peleHre paccMaTpruBaeMon IpoOIeMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTrBo yacoB Yuyer
Ne n/m HauMenoBaHme pa3aejioB H TeM POrPaMMBbI K II IeKTPOHHbIE (HPPOBLIE) paboveii
B pasa porp Bcero OHTPOJILHBIE PaKTHYECKHE o0pa3oBaTe/ibHbIE peCypchl | MPOrpaMMbl
padoThl padoThI BOCHHTAHUS
Paznen 1. PUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
1.1 ®du3nKa ¥ METOJIBI HAYYHOTO TTO3HAHUS 2 bubmnorexa [JOK
' A yi https://m.edsoo.ru/7f41bf72
Hroro no pazueny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
2.1 Kunemaruia S https://m.edso0.ru/7f41bf72
but6mmoreka [IOK
2.2 Jlunamuka ! https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHbBI COXpPAHEHHUS B MEXaHUKE 6 1 1 https://m.edsoo. ru/7f41bf72
Hroro o pasnerny 18
Pazjnea 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUMHAMUKA
31 OCHOBBI MOJIEKYIISIPHO-KHHETHYECKOM 9 1 bu6mmoreka [IOK
' TEOpPUHU https://m.edsoo.ru/7f41bf72
bu6anorexa LIOK
3.2 OcCHOBBI TEpPMOAMHAMUKHI 10 1 https://m.eds00.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bu6nuorexa [IOK
' @da30BbI€ MEPEXOJIbI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznea 4. JIEKTPOJAUHAMMUKA
bubnunorexa LIOK
41 DIIeKTPOCTATHKA 10 1 https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIN 3JIEKTpUUYECKUM TOK. TOKH B 12 1 1 bu6muoreka [HIOK
' pa3IMYHBIX Cpellax https://m.edso0.ru/7f41bf72
Hroro no pazneny 22
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KoanuecTrBo yacoB

Yuer

Ne n/mm HaunmeHnoBaHue pa3aeioB H TeM MPOrpaMMbl J1eKTpoHHEbIE (LM pPOBLIE) paboueid
h pasi porp Bceero Kontpoabnbie | IlpakTutieckue o0pa3oBaTebHbIE PeCYPChbl | MPOTrPaMMBbI
padoThl padoTshl BOCHHTAHHIS
5.1. O060011IeHNe U CUCTEMAaTU3AIM 3HAHWUI 2 1
Wroro no pasgeny 2
OBIIEE KOJIMYECTBO YACOB I10 68 4 4

I[TPOTPAMME




11 KJIACC

KosaunyecTBo yacos Yuyer
Ne /i HaumeHnoBaHue pa3aesioB U TeM NPOrpaMMbl - KouTpoannbie | IIpakTHueckue (?g;;il::;‘;;fn(:l:(ggg;;zg “I});ﬁpoaql\:zlm
padoThI padoThI BOCHHTAHUSI
Pazpnea 1. JIEKTPOANHAMMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnmnoreka [IOK
' WHAYKLHUS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHU4EeCKHUE U AIEKTPOMATHUTHBIE 9 1 bubnnoreka [IOK
' Kose0aHus https://m.edsoo.ru/7f41c97c
bubmuorexa [IOK
2.2 MexaHnyeckue U 3J€KTPOMarHUTHBIE BOJIHBI 5 1 https://m.edsoo.ru/7f41c97¢
bubmuorexa [IOK
&3 Onrrukca 10 8 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pa3zaen 3. OCHOBBI CHHEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
31 OcHOBBI CIENIMANIBHOM TeOpun 4 1 bubnnoreka [IOK
' OTHOCUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznen 4. KBAHTOBASA ®U3UKA
. bu6nmmorexa [IOK
4.1 DJIEeMEHTHI KBAaHTOBOW ONTHKH 6 https://m.edso0.ru/7f41c97¢
bu6mmoreka [IOK
4.2 Crpoenne atoma 4 https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE A1PO ° https://m.edso0.ru/7f41c97c
Hroro no pazgeny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU
bu6mmoreka [IOK
5.1 DeMEeHTBI aCTPOHOMHHU U aCTPOPUIUKU 7 1 https://m.edsoo.ru/7f41c97¢
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KosnuecTBo yacoB Yuer

Ne i/ HaumeHoBaHHe pa3aesoB H TEM MPOrPpaMMbl K I J1eKTpoHHbIE (LMPPOBLIE) paboeii

h P porp Bcero OHTPOILHLIC paKTuueckue o0pa3oBaTebHbIC PECYypPChbl | NPOrpaMMbI

padoThI padoThI BOCIHTARMS
Hroro no pazgeny 7
Pa3znen 6. OBOBIIAIOIIEE IIOBTOPEHUE
N bubnnorexa [IOK

6.1 O0001eHNEe U cUCTEMATH3AIUS 3HAHUI 7 1 https://m.eds00.ru/7f41c97c
Hroro no pazneny 7
OBIIEE KOJIMYECTBO YACOB I10 68 5 v
ITPOI'PAMME



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

HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne Koumecrso uacos DJIeKTPOHHBIE UG POBbIE JomamHee
n/m Tema ypoxa Bcero Kontpoannpie | Ipaxruteckue o0pa3oBaTe/IbHbIE PECYPChI 3aganue’
padoThI padoThI

1 ®usuka — Hayka o npupone. Hayunsie 1 bubmmorexa [LIOK BBEJCHHUE,
METO/IbI TIO3HAHUS OKPYIKAIOIIETO MUPA. https://m.edsoo.ru/ff0c32e2 | koncmekT
Wuctpykrax no OT (uncTpykuus no OT
Ne ).

2 Poxw u mecTo pusuku B hopMupoBaHUH 1 bubnuorexa [JOK BBEJICHUE,
COBPEMEHHOI Hay4YHOU KapTHHBI MHpPa, B https://m.edsoo0.ru/ff0c33e6 | koncmekT
MIPAKTUYECKON JAeSITENbHOCTH
mojen.CtapToBast TMarHOCTUKA

3 MexaHn4ecKoe IBHKCHHUE. 1 bubmmoreka [IOK m. 1-3
OTHOCHTEIBHOCTh MEXaHUYECKOTO https://m.edsoo.ru/ff0c3508
nerkeHus. [lepemenienue, CKOpocTs,

YCKOpEHUE

4 PaBHOMEpPHOE NPAMOIMHENHOE IBUKEHUE 1 bubmmorexa [LIOK . 4-7

https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOJIIMHEHHOE 1 bubnuorexa [JOK m. 8-11
JIBUKCHHE https://m.edsoo.ru/ff0c372e

6 CBoOoHOE majzieHue. Y CKOpeHue 1 bu6mmoreka [JOK m 11-14
CBOOOIHOTO MaJCHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonunelinoe aBmxeHue. J[BrkeHne 1 but6mmoreka [JOK m. 15-17
MaTepHAIbHOW TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada

8 [puntun otHOCHTENbHOCTH [ ammest. 1 bubmmoreka [LIOK m. 18-20
WNuepuuanbHbie CUCTEMBI OTCYETA. https://m.edsoo.ru/ff0c3be8
ITepBriii 3akoH HeroTOHA

9 Macca tena. Cuna. [Ipuniun 1 but6mmoreka [IOK m 21-23

CyNepno3uLu cuil. BTropoil 3aKoH
HprotoHa 1151 MaTepuaibHOM TOUKU

https://m.edsoo.ru/ffOc3be8

! Vuebuuk «®@usuka» 10 knace. .5, Maxumes, B.5. Byxosues, H.H. Cotckuit. M. [Ipocsemenue 2014




KoandecTrBo yacoB

N Tema ypoka Kontpoabubie | IpakTnueckue JNICKTPOHHRIC IHPPOBLIC I[omaumel:e
n/m Bcero o0pa3oBaTe/ibHbIE PECYPChI 3aJaHue
padoThI padoThI

10 Tpetuii 3akoH HeroToHa 1151 1 but6mmoreka [JOK . 24-26
MaTepPHAIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8

11 3aKkoH BCeMHUPHOTO TaroTeHus. Cra 1 bu6mmoreka [IOK m. 27-33
TsokecTH. [lepBas KocMHUYecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 bubnmnorexa [HOK 1. 34-35,

https://m.edsoo.ru/ff0c3el8 | xoncekr

13 Cuna tpenus. KoaddummeHT tpenus. 1 bubnuorexa [JOK m. 34-37
Cuita COPOTUBIICHUS TP IBUKCHUU https://m.edsoo.ru/ffOc3f76
TEJIa B )KUJAKOCTH MJIH ra3e

14 Hmnynbc MaTepHaabHOW TOUKH, CUCTEMBI 1 bu6nuorexa [IOK . 38-39
MaTepHaIbHBIX TOYCK. IMITyJIbC CHITBI. https://m.edsoo.ru/ff0c43d6
3aKOH COXpaHEeHHs UMITYIIbCA.
PeakTnBHOE NBHXKEHUE

15 Pa6ora u momHOCTE cribl. Kunetnaeckast 1 but6mmoreka [IOK m. 40-43
SHeprus MaTepuaabHOW ToukH. Teopema https://m.edsoo.ru/ff0c4502
00 M3MEHEHUN KUHETUIECKON SHEPrUH

16 [ToTennmanpHas sHeprus. [loTeHnnanpHas 1 but6mmoreka [IOK . 44,
SHEprus ynpyro aeGopMupoBaHHOMN https://m.edsoo.ru/ffOc461a | koHcHekT
npyxuHsbl. [loTeHIIMaIbHAS YHEPTHSA Tea
BOJIM3H MOBEPXHOCTH 3eMJIU

17 TloTenmuanpHbBIEe ¥ HETIOTEHIINAILHEIE 1 bu6anorexa LIOK . 45-47,
cuitbl. CBsA3b pabOTHI HEMTOTEHIIHATBHBIX https://m.edsoo.ru/ff0c478c | koncmekT
CHJI C U3MEHEHUEM MEXAHUYECKOU
SHEPTHU CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHWYECKOW YHEPTrUH

18 JlabopaTtopHas pabota «lccnenoBanue 1 1
CBSI3U PaOOTHI CHIIBI C U3MEHEHUEM
MEXaHUYECKOH SHEPrUH Tella Ha IpUMepe
PaCTSHKCHHS PE3UHOBOTO KI'YTa)

19 IloctynarenbHoe U BpaliaTeabHOE 1 bu6mmorexa [LIOK 1. 48-52
JIBH)KEHHE a0COJIFOTHO TBEPIOTO TeJa. https://m.edsoo.ru/ff0c41a6




KoandecTrBo yacoB

N Tema ypoka Kontpoabubie | IpakTnueckue JNICKTPOHHRIC IHPPOBLIC HOMamH?e
n/m Bcero 00pa3oBaTeIbHbIE PECYPChI 3aJaHue
padoThI padoThI
MowmenT cusl. [lneuo cunel. Ycnosus
PaBHOBECHS TBEPAOTO TeNa
20 KonrtpomnsHas pabota mo teme 1 1 bu6mmoreka [IOK
«Kunemaruka. /Ilunamuka. 3akOHBI https://m.edsoo.ru/ffOc4b74
COXPAHCHHS B MCXaHHKE)
21 OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIISIPHO- 1 bubmuorexa [JOK m.53-55
KWHETUYECKOW Teopur. bpoyHoBCKOE https://m.edsoo.ru/ffOc4dc2
newkenue. Iubdysus
22 Macca monexyin. KoaudecTBo BemiecTna. 1 m.53,54
[TocTostnHast ABoraapo
23 XapakTep JBUKEHHS U B3aUMOJCHCTBUS 1 n.56
YacTHIl BeuiecTBa. Mojenu CTpoeHus
ra30B, JKUJIKOCTCH U TBEPIBIX Tell
24 TennoBoe paBHOBecue. TemmepaTypa u eé€ 1 KOHCIIEKT
n3mepenue. [llkana remneparyp Llenbcus
25 Wneansubii ra3 B MKT. OcHoBHOE 1 bubmnorexa IHOK m.57,58
ypaBHenne MKT https://m.edsoo.ru/ffOc4fde
26 AOcoiroTHas TeMIiepaTypa Kak Mepa 1 bubmuoreka [JOK 1m1.59.60,63,64
CpeHEeH KMHETHYEeCKOM YHEPTUH https://m.edsoo.ru/ff0c511e
JBUKEHUSI MOJIEKYJI. Y paBHEHUE
MenaeneeBa-Knanelipona
27 3akon JlanpToHa. ['a30BbIC 3aKOHBI 1 .65,
KOHCIIEKT
28 JIaGopatophas pabota «MccnenoBanue 1 1
3aBUCHUMOCTHU MEX/y IapaMeTpamMmu
COCTOSTHUS Pa3pEKEHHOTO Ta3ay
29 N3onporneccel B uaealbHOM ra3e u ux 1 bubnmnorexa [HOK 11.66,67
rpa)uuecKoe mpeaCcTaBICHHE https://m.edsoo.ru/ff0c570e
30 [TapooGpa3zoBaHue 1 KOHICHCAIIHSI. 1 but6mmoreka [IOK 11.68.69
VcniapeHue u KumeHune https://m.edsoo.ru/ff0c63b6




KoandecTrBo yacoB

N Tema ypoka Kontpoabubie | IpakTnueckue JNICKTPOHHRIC IHPPOBLIC I[omaumel:e
n/m Bcero o0pa3oBaTe/ibHbIE PECYPChI 3aJaHue
padoThI padoThI
31 AOCOITIOTHAsI 1 OTHOCHUTEIIbHAS 1 bubmuoreka [JOK n.70.71
BJI&XKHOCTh BO31yXa. HachlleHHbIH ap https://m.edsoo.ru/ff0c64d8
32 Teépnoe teno. Kpucrammmaeckue u 1 bu6mmoreka [JOK m.72
amopQHble Tena. AHU30TPOIHUS CBOWCTB https://m.edsoo.ru/ff0c65f0
KpHUCTaUIOB. JKUIKIe KPUCTAIITBL.
CoBpeMeHHbIE MaTepUaIbI
33 BHyTpeHnHss sHEeprus 1 bubnmnorexa [HOK n.73-76
TEPMOIUHAMHYCCKON CUCTEMBI U CIIOCOOBI https://m.edsoo.ru/ff0c5952
e€ n3MmeHeHus. KonuuecTso TeoTs U
pabota. BHyTpeHHss SHEprus
0JTHOATOMHOTO MJICAJILHOTO Ta3a
34 Buasl remionepenaun 1 bubnuorexa [JOK KOHCIIEKT
https://m.edsoo.ru/ff0c5c36
35 VY aenpHas TEIUIOEMKOCTD BEIIECTBA. 1 bubnunorexa LIOK n.76,77
KomuuecTBo TEIIOTHI MPH https://m.edsoo.ru/ff0c5c36
Terionepenade. AnuabaTHbIN mpolecce
36 [InaBneHune u kpucrauM3anus. Y enbHas 1 bubmmoreka [LIOK .76,
TeryioTa miasieHus. Cyonumanus https://m.edso0.ru/ff0c6708 | koHcmekT
37 VYpaBHeHue TerIoBoro 6ananca 1 bubmuoreka [JOK .77
https://m.edsoo.ru/ff0c6820
38 IlepBbIif 3aKOH TEPMOJMHAMUKHU U €T0 1 bubmmorexa [IOK n.78-80
PUMEHEHHE K H30MPOoIeccam https://m.edsoo.ru/ffOc5efc
39 Heo6paTuMocTh Mpo1eccoB B MPUPOJIE. 1 bu6mmorexa LIOK .81
BTopoii 3ak0H TepMOIMHAMHKH https://m.edsoo.ru/ff0c6230
40 [Tpunnun aevicteus u KITJ[ rermoBoit 1 but6mmoreka [IOK m.82
MaITHBI https://m.edsoo.ru/ff0c600a
41 uxn Kapuo u ero KIIJI 1 .82
42 DKosnorudeckue mpoodaemMbl 1
TETUIOIHEPTETHKH
43 O606maromuit ypok «MonekynspHas 1 bu6moteka [IOK m.53-83
¢busnka. OCHOBBI TEPMOTHHAMHUKI https://m.edso0.ru/ff0c6938 | (moBTopeHme)




KoandecTrBo yacoB

DyeKTpoHHbIe UG POBBIE

Jlomammnee

n/m Tema ypoxa Bcero Konrpoaenpie | Tpaxruteckue 00pa3oBaTeIbHbIE PECYPChI 3ajanue’
padoThI padoThI

44 KonTponbhas pabota o teme 1 1 bu6nuorexa LIOK
«MonekynspHas ¢puszrka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI

45 Onextpuzanus Tesl. JINEKTPUIECKUI 1 bubmmorexa LIOK .84
3aps. JIBa BUa SIEKTPHUCCKUX 3apsi/IOB https://m.edsoo.ru/ffOcébcc

46 [TpoBOIHMKH, TUATEKTPUKH U 1 but6mmoreka [IOK m.84,
MOJYIIPOBOTHUKH. 3aKOH COXPaHEHHUSI https://m.edsoo.ru/ffOc6bcc | koncmekT
AIIEKTPUYECKOTO 3apsaa

47 B3anmopetictue 3apsinoB. 3akoH Kyona. 1 but6mmoreka [IOK m.85,86
ToueuHbIl EKTPHUYCCKHI 3apsi https://m.edsoo.ru/ff0c6ce4

48 Hanpsk€HHOCTB 2JIEKTPUIECKOTO TIOJIS. 1 bubmmorexa [IOK n.88-90
[TpuHIMD Cyneprno3uInH SIEKTPUIECKUX https://m.edsoo.ru/ffOc6df2
nosieil. JInHuK HanpsHKEHHOCTH

49 [TpoBOIHUKYN W TUATIEKTPHUKHU B 1 bubnuorexa [JOK m.92
3JIEKTPOCTATUYECKOM TIOJIE. https://m.edsoo.ru/ff0c7018
JpnexTpudeckasi MPOHUIIAEMOCTh

50 Pabota cun anekTpocTaTHuecKoro moJis. 1 bubmuoreka [JOK m.93-95
[orenipan. PasHOCTh MOTEHIMAIOB https://m.edsoo.ru/ff0c6f00

51 OnexrpoéMkocTts. Konnencatop 1 bubnmnorexa [HOK .97

https://m.edsoo.ru/ff0c7126

52 OneKTpOEMKOCTD TIOCKOTO 1 bu6mmorexa [LIOK .98
KOHJICHCATOPa. DHEPIrHs 3apsKESHHOTO https://m.edsoo.ru/ff0c72c0
KOHJIeHCcaTopa

53 JlaGopatopHas pabora "HU3mepenue 1 1
3JIEKTPOEMKOCTH KOHAEeHcaTopa'

54 [TpuHIIMTT AEHCTBUS U IPUMEHECHHE 1 KOHCIIEKT

KOHJIEHCATOPOB, KOIMPOBAIHLHOTO
amnmapara, CTpyHHOTo puHTepa.
DnexTpocTaTHuecKasl 3aIinTa.
3a3eMIIeHHe AJIEKTPONPUOOPOB




n/n

Tema ypoka

KoandecTrBo yacoB

Bcero

KonTtpoabHbie
padoThI

IpakTnuyeckune
padoThI

DyeKTpoHHbIe UG POBBIE
oOpa3oBaTeibHbIe pecypchl

Jlomammnee
3apanme’

55

DJIEKTPUYECKUI TOK, YCIOBUS €T0
cymectBoBaHus. [loctosiuubii Tok. Cuma
toka. Hanpsikenue. ConpoTuBiieHue.
3axon Oma 11 y9acTKa 1enu

n.100-101

56

[NocnenoBarenpHOE, TApaLUIEIBHOE,
CMEIIAHHOE COSAMHEHHE TPOBOTHUKOB.
JlaGopaTopHas pabota «3ydenHue
CMEIIAHHOTO COCTMHEHUSI PE3UCTOPOBY

0,5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

n.102,103

57

PaGoTta 1 MOIITHOCTH AIIEKTPUIECKOTO
toka. 3akoH Jlxoyns-JleHna

bu6anoreka LIOK
https://m.edsoo.ru/ff0c7838

n.104

58

3akon Oma 1151 TOJTHOM (3aMKHYTOM )
anexTpudeckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabota
«3mepenne D/1C uctouyHnka TokKa U ero
BHYTPEHHETO CONMPOTUBICHUS»

0,5

butmmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

1n.105.106

59

DIIEKTPOHHAs MPOBOIUMOCTb TBEPIBIX
METaJIJIOB. 3aBUCHMOCTh COTTPOTHUBIICHHSI
METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpOBOIMMOCTh

n.108,109

60

[MomynpoBoOIHUKH, MX COOCTBEHHAS U
pUMecHast MpoBoAUMOCTh. CBOHCTBA P—
n-niepexoxa. [TomynpoBoAHNKOBBIE
npubopsI

but6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

m.110,111

61

DnexTpuueckuil Tok B Bakyyme. CBolcTBa
JJIEKTPOHHBIX ITYYKOB

n.112

62

DNEKTPUUECKU TOK B paCTBOPAX U
pacriaBax 3JIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS JUCCOLIHAITHS.
DIIEKTPOIH3

bubmuoreka [JOK
https://m.edsoo.ru/ff0c82ba

nm.113




KoandecTrBo yacoB

N Tema ypoka Kontpoabubie | IpakTnueckue JNICKTPOHHRIC IHPPOBLIC I[omaumel:e
n/m Bcero 00pa3oBaTeIbHbIE PECYPChI 3aJaHue
padoThI padoThI
63 DNEeKTpUYECKU TOK B ras3ax. 1 bu6nuorexa LIOK n.114.115
CaMOCTOSITeIbHBIN M HECAMOCTOSTEIbHBIN https://m.edsoo.ru/ffOc84ae
paspsa. Mounaus. [lnazma
64 DrexTpudecKkre Npudbophl U yCTPOCTBA U 1 bubmmorexa LIOK KOHCIIEKT
UX TpakTH4YecKoe nmpumeHenue. [Ipasuaa https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30aCHOCTH
65 O6o06mmarmuit ypok 1 bubnmoreka [JOK
«DIIEKTPOMHAMHUKAY https://m.edsoo.ru/ff0c88be
66 KontponbHas paboTa 1o teme 1 1 bubmuoreka [JOK
«2nekrpocratuka. [locTosIHHBIN https://m.edsoo.ru/ff0c8a8a
AIIEKTPUYECKUH TOK. TOKH B pa3IMYHBIX
cpenax»
67 O6o0matomuii ypok o temam 10 kitacca 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0c8c56
68 HTorosast KOHTpoOJIbHAs paboTa 1 1 bubmmorexa [LIOK
https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
I[TPOTPAMME




11 KJIACC

KoanyecTBo yacoB

IOCTOAHHBIC MAI'HUTEI, 3JICKTPOMAIrHUTHI,

Ne Tema ypoka Kourpoabubie | IIpakTuueckue DJICKTPOHHRIC M PPOBLIe ’}IOMamng
n/n Bcero oOpa3oBaTesibHbIE pecypchl 3aJaHue
padoThl padoThl

1 IlocTostHHBIE MAarHUTHI U KX 1 but6mmoreka [IOK m 1,
B3auMo/ieiicTBue. MarautHoe mnojie. Bektop https://m.edsoo.ru/ff0c9778 | xoHcrekT
MAarHUTHOM MHAYKUMH. JINHUYM MarHUTHOM
UHAYKIMHA. MTHCTPYKTaX 10 OXpaHe Tpya

2 MarauTtHoe 1ose NpoBOJHUKA C TOKOM. 1 bubnuorexa LIOK o 1,
OmneiT DpcTena. Bzaumoeiictue https://m.edsoo.ru/ff0c98fe | koncmekT
MIPOBOJIHUKOB C TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 bubnmoreka [JOK
MArHUTHOTO TOJISI KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe

4 JleiicTBre MarHUTHOT'O NOJIS1 HA POBOJHUK C 1 1 bu6nuorexa LIOK . 2-3
tokoM. Cuia Amnepa. JlaboparopHas padora https://m.edsoo.ru/ff0c9ac0
«HccnenoBanue AecTBUS MOCTOSHHOTO
MarHuTa Ha PaMKy C TOKOM)

5 JlelicTBME MAarHUTHOTO TOJIS HA 1 bubmuotexa [JOK 1. 4-6,
JBIDKYIYIOCS 3apsDKeHHYI0 yacTully. Cuiia https://m.edsoo.ru/ff0c9df4 | koncnexT
Jlopenna. PabGota cuisl Jlopenia

6 DnekTpoMarauTHas UHAyKIwms. [Totok 1 m. 7-8
BEKTOpa MarHuTHOM uHAyKuuu. I1C
WHIYKIH. 3aKOH JICKTPOMAarHUTHOM
nHaykuuu Papanes

7 JlabopaTtopHas pabota «lccnenosanue 1 1 bu6nmoreka [IOK
SIBIICHHSI DJIEKTPOMATHUTHON MHTYKIIAN https://m.edsoo.ru/ffOcal50

8 NuaykTuBHOCTD. SIBIEHNE CAMOUHAYKIIMH. 1 bu6nmuorexa [IOK m. 9-12
BJIC caMOMHIYKIIUU. DHEPTUs MAarHUTHOTO https://m.edsoo.ru/ff0ca600
TOJISL KATYIIKHA C TOKOM. DJIEKTPOMAarHUTHOE
oJie

9 TexHu4eckne ycTpocTBa U MX IPUMEHEHHUE: 1 KOHCIICKT

2 Vuebnuk «®Pusuxa» 11 knacc. I'.5l. Maxumes, b.5. Byxosues, H.H. Corckuii. M. TIpoceemenue 2019




KoaunuecTBo yacoB

N Tema ypoka Konrpoabnbie | IIpakTnueckue JIICKTPOHHRIC IHPPOBLIC I[omamﬂezre
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI 3aaHue
padoThI padoThI
AJIEKTPOBUTATEIb, YCKOPUTEIH
JJIEMEHTAPHBIX YaCTHUI], HHAYKI[MOHHAS I1€Yb

10 O6o0matomuii ypok «MarauTHoOE ToJe. 1 bu6mmoreka [IOK o. 1-12
DneKTpOMarHuTHAsE UHIYKIIHS) https://m.edsoo.ru/ffOcab82

11 KonTponbHas padbora o teme «MarautHoe 1 1 bu6muorexa LIOK
1moJie. DICKTPOMArHUTHAS HHYKIIHSD) https://m.edsoo.ru/ffOcad58

12 CB0OOIHBIE MEXaHUYECKME KOIeOaHMUs. 1 but6mmoreka [IOK m 13-16
apmoHnveckue KoineOanus. Y paBHEHUE https://m.edsoo.ru/ff0caf06
rapMoHnYeckux koneOanuii. [IpeBpamenue
SHEPIUU

13 JlabopaTtopHas pabota «lccnenoBanue 1 1
3aBHCHUMOCTH MEPHOIa MAJIBIX KOJICOaHUI
rpy3a Ha HUTH OT JJTMHBI HUTH U MacChl
rpy3a»

14 KonebarenpHbiit KOHTYp. CBOOOIHBIE 1 bu6nuoreka [IOK m 17-18
3JIEKTPOMArHUTHBIC KOJICOAHUS B UACATLHOM https://m.edsoo.ru/ff0cb820
KOJIeOATEeIbHOM KOHTYpE. AHAJIOTUS MY
MEXaHUYECKUMHU U SJIEKTPOMArHUTHBIMH
KoJeOaHUIMH

15 ®opmyna TomcoHa. 3aKOH COXpaHEHUS 1 bubnmoreka [IOK n. 19-20
SHEPIHH B HICAILHOM KOJIeOaTeIbHOM https://m.edsoo.ru/ffOcb9c4
KOHTYpE

16 [IpencraBieHue 0 3aTyXarOMIMX KOJICOAHUSX. 1 bubnmoreka [IOK m. 21-23,
BbIHYKICHHBIC MEXaHHYECKHE KOTIEOaHMS. https://m.edsoo.ru/ffOcbb86 | koncmexkT
Pe3onanc. BeinyxaeHHbIE
JIEKTPOMArHUTHBIE KOJICOaHMsI

17 Ilepemennslil Tok. CHHYCOUAAIBHBIN 1 bubmuorexa LIOK m. 21-25.
MepeMEHHBIN TOK. MOIHOCTh TEPEMEHHOTO https://m.edsoo.ru/ffOcbd34 | koncexr

TOKa. AMIUIUTYAHOE U IEUCTBYIOLIEE
3HAa4YeHHE CUJIbl TOKA U HANIPSHKEHUS




KoaunuecTBo yacoB

N Tema ypoka Konrpoabnbie | IIpakTnueckue JIICKTPOHHRIC IHPPOBLIC I[omamﬂezre
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI 3aaHue
padoThI padoThI
18 Tpanchopmarop. [IpousBoacTso, nepenava u 1 m. 26-28
noTpeOJICHNE YIICKTPUICCKON SHEPTHH
19 YCTpoHCTBO U MPAKTUYECKOE TPUMEHEHUE 1 bubmuotexa [JOK KOHCIIEKT
AJIEKTPUUYECKOTO 3BOHKA, FeHepaTopa https://m.edsoo.ru/ffOcc324
MIEPEMEHHOT0 TOKa, JIMHUH AJIEKTporepeaay
20 DKOJIOTHYECKHE PUCKHU TIPH MPOU3BOJICTBE 1 KOHCIICKT
anekTposHeprun. KynbpTypa ucronb30BaHus
AJIEKTPOIHEPTHH B TIOBCEHEBHOM KHU3HH
21 MexaHU4YeCKHUe BOJTHBI, YCIIOBUS 1 bubmuorexa [JOK . 29-30
pacnpoctpanenus. [Tepuoa. Ckopocth https://m.edsoo.ru/ffOcca54
pacnpocTpaHeHUs U JJTHHA BOJTHBIL.
[onepeynsle U NPOI0JIbHBIC BOTHBI
22 3Byk. CKOpocThb 3ByKa. [ pOMKOCTB 3BYKa. 1 bubmmorexa [LIOK m. 31-32
BeicoTa Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DNeKTpOMarHUTHBIE BOJIHBI, UX CBOICTBA U 1 bubnuorexa LIOK n. 66-68
ckopocTb. [1Ikana 31eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIIUTIBI paTUOCBSA3U U TCICBUACHUS. 1 . 35-42
PazButue cpencts cBa3u. Papnonokanus
25 Konrponsnas padora «Konebanus u BOJTHB 1 1 bub6mmorexa LIOK
https://m.edsoo.ru/ffOcc6f8
26 [IpsimonuHEHOE paclpocTpaHEHHUE CBETA B 1 bubnuorexa LIOK 1. 44,
OJTHOPOJIHOM cpejie. ToUeUHbIH HCTOTHUK https://m.edsoo.ru/ff0cd350 | koucrekT
ceera. JIyy csera
27 OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHHUS CBETA. 1 bubnunoreka [IOK 1. 44, 45,
[ToctpoeHne n300paKeHHIA B TUTOCKOM https://m.edsoo.ru/ffOcd4e0 | koucrekT
3epKae
28 [Ipenomnenue cera. [lomHoe BHYyTpeHHEE 1 bub6mmorexa [IOK 1. 48-49,
orpaxkeHue. [IpeiebHbII yroil MOJIHOTO https://m.edsoo.ru/ffOcd7f6 | koucmekT
BHYTPEHHETO OTPAXKCHHUS
29 JlaboparopHas pabota «3mepenue 1 1 bubnmoreka [JOK
[OKa3aTesIs MPETOMICHHS CTEKIIA https://m.edsoo.ru/ffOcd67a




KoaunuecTBo yacoB

N Tema ypoka Konrpoabnbie | IIpakTnueckue JIICKTPOHHRIC IHPPOBLIC I[omamﬂezre
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI 3aaHue
padoThI padoThI

30 JIunssl. [locTpoeHne n300pakeHui B JIMH3E. 1 bu6nuorexa LIOK n. 50-52
dopmyra TOHKOM JIUH3BI. Y BEIMUYCHHE https://m.edsoo.ru/ffOcddle
JIMH3BI

31 JIaGopatopHas pabota «McciaenoBanue 1 1
CBOMCTB M300paKEHUH B JIMH3AX»

32 Jucnepcus cBera. Clo>kHBIN cOCTaB O€JI0TO 1 1 m. 53,
cserta. [[Bet. JlaGoparopHas pabota KOHCTICKT
«HabmoieHre Iucnepcuu cBeTay

33 HNurtepdepennus creta. Judpakmus ceera. 1 bubmuorexa [JOK . 54-59
JudpakunonHas penérka https://m.edsoo.ru/ff0ced22

34 [TonepedyHOCTH CBETOBBIX BOJIH. 1 bubnuotexa [JOK m 60
[Monsipuzanus cBera https://m.edsoo.ru/ffOcf02e

35 Onrtuyeckue npuOOPs! U YCTPOHCTBA U 1 KOHCIIEKT
YCIIOBHS UX 0€301acCHOTO TPUMEHEHHUS

36 ['paHuIIBI TPUMEHUMOCTH KJIACCUYECKON 1 bubmuorexa [JOK m. 61-62
MexaHHKH. [locTynaTel crienuanbHOM TeOpUn https://m.edsoo.ru/ff0cf862
OTHOCHTEIIEHOCTH

37 OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 1 bu6mmoreka [IOK 1. 63-65,
3amMe yIeHHe BPEMEHU U COKPAIIICHUE JITTHHBI https://m.edsoo.ru/ffOcfad2 | koucrekT

38 DHeprus U UMINYJIbC PEISITUBUCTCKON 1 bu6nuoreka [IOK . 63-65,
gacTtuiibl. CBSI3b MacChl ¢ SHEPTUeH U https://m.edsoo.ru/ffOcfc68 | xoncmekt
UMITYJIBCOM. DHEPTHSl TIOKOSI

39 Kontponbnas padota «Ontuka. OCHOBBI 1 1 bubnuorexa [JOK
CHEIMAIbHON TeOpPUH OTHOCUTEILHOCTH https://m.edsoo.ru/ffOcf6f0

40 ®otonsl. Dopmyna [Inanka. Dueprus u 1 bubmmorexa LIOK . 69-70,
UMIyIbC HOTOHA https://m.edsoo.ru/ffOcfel6 | koncrmekT

41 OTtkpeiTHE B HccnenoBanue Gorodddexra. 1 bubmuorexa [JOK m. 70-71,
Omneitel A. I'. CToneToBa https://m.edsoo.ru/ffOcffc4 | koHcekT

42 3akonsl pororddexra. YpaBHeHUe 1 bubnuotexa [JOK n. 70-71,
OuamreiiHa 1 potorddexra. «Kpacnas https://m.edsoo.ru/ff0d015e | koHCcTeKT

rparuia» ¢porodddexra




KoaunuecTBo yacoB

N Tema ypoka Konrpoabnbie | IIpakTnueckue JIICKTPOHHRIC IHPPOBLIC I[omaumezze
n/n Bcero 00pa3oBaTeIbHbIE PECYPCHI 3aaHue
padoThI padoThI
43 Hasnenue ceera. OnbiTel [1. H. JIeGenena. 1 bubmuorexa [IOK m. 72-73
XUMHUYECKOE JCHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHuueckue ycTpoucTBa U MPAKTUIECKOE 1 KOHCIIEKT
npuMeHeHue: (OTOANEeMEHT, GOTOAATUHK,
COJIHEUHas OaTapesi, CBETOIHO]]
45 Pemenue 3amay no teMe «I€MEHTEI 1 but6mmoreka [IOK m 73
KBAHTOBOM OITHKI) https://m.edsoo.ru/ff0d0302
46 Monens aroma Tomcona. OTbITHI 1 bubmuorexa [JOK . 74
Pesepdopaa 1o pacCesTHUIO O-YaCTHII. https://m.edsoo.ru/ff0d091a
[InanerapHast MOJEJIb aTOMA
47 [Toctynatel bopa 1 bubnuoreka [IOK n. 75
https://m.edsoo.ru/ff0dOafa
48 W3nydenue u nornoieHue GOTOHOB MpH 1 bu6nuorexa LIOK n. 76-77,
Mepexoie aTOMa C OJTHOTO YPOBHS dHEPTHU https://m.edsoo.ru/ff0dOafa | koucrmekT
Ha apyrou. Buasl ciekTpos
49 BonHoBbIe cBoOlicTBa yacTuil. BoiHs e 1 bubmuorexa [IOK m 76-77,
Bpoiins. KopryckynsspHO-BOIHOBOM https://m.edsoo.ru/ff0d0ca8 | koucmekT
nyanu3M. CIIOHTaHHOE W BEIHYKICHHOE
W3ITyYCHUE
50 OTKpBITHE paTUOaKTUBHOCTH. OTBITHI 1 bubmuorexa [JOK n.82,83,74
Pesepdopaa 1o ornpeesieHuio cocTaBa https://m.edsoo.ru/ff0d0fd2
pPaJIMOAKTHBHOTO M3ITyYCHUS
51 CoiicTBa anb(a-, 6era-, raMMa-u3ITydeHUs. 1 n.83-85, 94
BrnusiHue paquoakTHBHOCTH Ha JKUBBIC
OpTraHU3MBI
52 OTKpbITHE IPOTOHA U HEUTPOHA. M30TONHBL. 1 bubnuorexa LIOK 1.78,83
Aunbda-pacnaa. DIEKTPOHHBINA U https://m.edsoo.ru/ff0d1162
MO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITyYCHUE
53 DHeprus CBA31 HYKJIOHOB B sifipe. SInepHbie 1 bubmuotexa [JOK n.80,81,87-
peakiun. Snepusiii peakrop. [Ipobiemsl, https://m.edsoo.ru/ff0d1356 | 89, 92,93




n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KounrtpoabHbie
pa6oThl

IpakTnyeckue

padoThI

DyeKTpoHHbIe UG POBBIE
o0pa3oBaTeibHbIE pecypchl

Jdomamuee
3aganne?

MEPCTIEKTUBBI, IKOJOTUYECKUE aCTIEKThI
SIIEPHOM Y)HEPreTUKH

54

DneMeHTapHble YacTullbl. OTKpBITHE
MO3uTpoHa. MeTo1bI HAOTIOACHHUS U
pETUCTPALIH JIEMEHTAPHBIX YACTHII.
Kpyrisiii cron «®yHaameHTaabHbIe
B3auMozeicTBusa. EquHcTBO uszmueckoit
KapTHUHBI MUPA»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

11.95-98

55

Oransl pa3Butus actpoHomud. [lpukinagHoe
U MMPOBO33pEHYECKOE 3HAUCHHE
acTpoHoMHH. Bun 3Bé31HOTO HEbA.
Co3Be3nus, sipkue 3BE3/bl, MIIAHETHI, UX
BuauMoe aBrxkeHue. ColaHeuHasi CUCTEMa

n.99-101

56

Comurte. ConHeuHas akTUBHOCTE. MICTOUHHUK
sHepruu ColnHIa U 3BE3]T

n.102,104

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU.
3BE3bI TIIAaBHOH ITOCIIEA0BATEILHOCTH.
Buytpennee ctpoenue 38€31. CoBpeMEHHbIE
MIPEACTABICHUS O MPOUCXOKICHUN 1
spoatonru COoJIHIA U 3BE3]T

n.102, 105

58

Mnuneunsiii [Iyre — Hama ['anakTuka.
Tlomosxenue u nuxenue CoytHIIA B
l'anmakruke. ['anaktuku. YEpHbIE ABIPEI B
AIpax TAJIAKTHK

n.106

59

Bcenennas. Pa30Oeranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PennkroBoe uznyyeHue.
MeraranakTuka

n.107,108

60

HepemeHHHe HpO6J’ICMLI ACTPOHOMMUHU

KOHCIICKT

61

Konrtponbnas pabota «1eMeHTHI
ACTPOHOMMH U aCTPOPHUIUKN»




KoaunuecTBo yacoB

Ne DyeKTpoHHbIe UG POBBIE Jomamnee
n/n Tewa ypoxa Bcero Kourpoaenpie | Tpaxtiteckue 00pa3oBaTeIbHbIE PECYPCHI 3ajanue’
padoThI padoThI
62 O606maromuit ypok. Ponb puszuku u 1
aCTPOHOMHUHU B SKOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COLIMAJIbHON M ATUYECKOM
cdepax AesITeTLHOCTH YEJIOBEKA
63 Oo6o6mmaromuii ypok. Poib u MecTo Gu3uku u 1
aCTPOHOMHUU B COBPEMEHHOW HAy4HOU
KapTUHE MHpa
64 O6o0matomuii ypok. Ponb ¢pusznueckoit 1
Teopur B (POPMUPOBAHHUHU TIPEICTABICHUI O
(bU3MIEeCKO KapTHHE MUpa
65 O6o0maromuii ypok. Mecto ¢pu3nveckoi 1
KapTUHBI MUPA B 00IIEM PSITy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPECTABICHUN O
IPUPOJIC
66 Oo6omarormumii ypok. MarHuTHOE ToJIe. 1
DneKTpOMarHUTHASI HHIYKIIHSI
67 Ob6ommarormwmii ypok. Ontuka. OCHOBBI 1 bubnmoreka [IOK
CIEIUATbHON TEOPUU OTHOCUTEIBHOCTH. https://m.edsoo.ru/ff0d1784
KBanrtoBas ¢usmka. 31eMEeHTbI aCTPOHOMHH
1 acTpOoPU3UKHU
68 Hrorosas koHTpobHas paboTa 1 1
OBIIEE KOJIMYECTBO YACOB I10 68 5 7

[NPOI'PAMME




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI /151 YYUEHUKA

—  Moskumes I'.4., byxosues b.b., Corckunii H.H.; mox penakmueii [TapdpentreBoii H.A.
®uzuka. 10 knacc. AkunonepHoe obmecto "HUznarensctBo "lIpocsenienue”

— Msxumes ['.4., Byxosues b.b., Cotrckuit H.H.; mon penakuueii [lapdentoenoit H.A.
®dwuzuka. 11 xkmacc. AkuuonepHoe obmectBo "MznarensctBo "[Ipocsenienne”

METOIUYECKHUE MATEPUAJIBI JIUIAA YYUTEJIA

— Caypos FOpuit Apkansesnu. ®usuka. 10 kmacc. BA3 OBBIN U YIJTYBJIEHHBIN
YPOBHU. Knaccuueckuii kypc. Iloypounsie pazpabotku k yueOHuky I. .
Mskumesa, b. b. byxosnesa, H. H. Corckoro

— Caypos IOpwuit ApkagbeBuu. ®msuka. 11 kmace. BA3 OBBIM U YIJIYBJIEHHBIN
YPOBHU. Knaccuueckuit kype. Iloypounsie paspabotku k yueOHMKy [. .
MsxumeBa, b. b. byxosuesa, H. H. Cotckoro

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

10 kmacc. bubmuoreka ITOK https://m.edsoo.ru/7f41bf72
11 knacc. bubnuoreka L{OK https://m.edsoo.ru/7f41¢97c
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