


MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢usuke 0a30BOr0 ypoOBHS Ha ypPOBHE CpETHETO oO0Imero oOpa3oBaHMS
pazpaboTaHa Ha OCHOBE IOJIO)KEHHH U TpeOOBaHUN K pe3yibTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTenbHOI porpaMMel, ipenctaBieHHbX B DI'OC COO, a Takxke ¢ yuérom deaeparbHOU
paboueii mporpaMMbl BOCIIUTAHUS M KOHLICTIIIMY Mpeno/iaBaHus yueOHoro npeamera « Pusznukay» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peaqu3yOUMX OCHOBHbIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

Conepxanue mporpaMMbl 1Mo (U3MKE HampaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHO-
Hay4YHOU KapTWHBI Mupa oOydaroniuxcs 10—11 kiaccoB npu oOydeHuu ux Gu3nKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIHOCTHOTO Moaxoaa. IIporpaMma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaIpeIMETHBIM
pesyabTataM OOy4YeHMs, a TAaKKE YYUTHIBACT HEOOXOAMMOCTb peau3allii MEXKIPEIMETHBIX
CBs3el (PU3UMKM C EeCTEeCTBEHHO-HAyYHbIMU y4eOHBIMU IpeaMeTraMu. B Hell ompexpenstorcs
OCHOBHBIC IIEJIM M3Y4YCHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHus, IIAHUPYEMbIE
pe3yNbTaThl OCBOCHUS Kypca GU3UKH: TUYHOCTHBIE, METallpeIMETHBIC, TPeMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

IUTAHUpYEeMbIe pe3yJIbTaThl OCBOCHHA Kypca (u3mku Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
MpeIMETHBIC PE3yIbTAThI MO roJIaM O0yUeHUS;
conepxkanue yueOHoro npeamera « Pu3ukay mo rogam o0ydeHHs.

Odu3rKa Kak HayKka 0 Hanbosiee 00IUX 3aKOHAX MPUPOBI, BEICTYIAs B KaueCTBE y4eOHOTOo
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIA BKIIAJ B CHCTEMY 3HAaHUH 00 OKpY’KarolieM MUpe.
[konpHBIH Kypc (U3HKK — CHCTEMOOOpA3YIOIUN [ €CTeCTBEHHO-HAYYHBIX Y4EOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE IIPOLIECCOB U SIBJICHUH, H3yYaeMbIX
XuMHel, ouonorueid, usmdeckoit reorpadueit u actpoHomueit. Mcnonp3oBaHue U akKTHUBHOE
pUMEHEeHNE PU3NUYECKUX 3HAHUI ONpeIeNisieT XapaKTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUI
B cdepe HSHEepreTukH, TPAaHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHHsS HOBBIX MaTEpUaloB C
3a/laHHBIMU CBOMCTBaMU U Apyrux. M3ydyenue (pu3nku BHOCUT OCHOBHOM BKJIaJ1 B GOPMUPOBAHKE
€CTeCTBEHHO-HAYyYHOUW KapTHUHBI MUpa oOydaromuxcs, B (GopMupoBaHHE YMEHUN MNPUMEHSTh
HAy4YHBIM METOJ1 TO3HAHUS NPU BBINOJIHEHUN UMU YUEOHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca pu3MKH A1 ypOBHS CpEAHEro 001ero o0pa3oBaHus MOJIOKEH Pl UICH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEHM KypC SIBISETCS JIOTUYECKH 3aBEPUIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3fesioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, Tak U
COBPEMEHHOM (PU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUU ¢ HEH MaTepuan Kypca pU3uku 00beTMHEH BOKPYT
¢usnueckux Teopuil. BeaymumMm B Kypce sBisercs (OpMHpPOBAHUE MPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BEUIECTBE U MOJIE.

Hoesn eymanumapuzayuu. E€ peanuszanus npeanoyaraeT MCHOIb30BaHWE I'YMaHUTAPHOTO
noTeHuuanta Gu3n4eckoi HaykH, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOLIEeCTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M 9KOJIOTHYECKUMU MPOOIeMaMH.

Hoes npuknaonoti nanpasnennocmu. Kype pusuku npenmnosiaraet 3HakOMCTBO € HIMPOKUM
KpPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX ITPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocuzayuu peanusyercs IOCPEACTBOM BBEACHUS DSJEMEHTOB COJAEp)KaHMUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM MpoOiIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBbI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a TakKe 00CYKIeHHs MpoOIeM palliOHAILHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpelHEero oO0Imiero oopazoBaHUs
ABISIOTCS  (pu3nUecKkue Teopuu ((opMHpOBAHHE NPEICTABICHUH O CTPYKType MOCTPOCHHUS
buznueckoil Teopuu, poilu (PyHIAMEHTAIbHBIX 3aKOHOB U MPUHLHUIIOB B COBPEMEHHBIX
IPEJICTaBICHUSIX O IPUPOJE, TpaHUIaX MPUMEHMMOCTH TEOPHil, s ONHUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).



CucTeMHO-IeATEbHOCTHBIN MOAX0] B Kypce (PU3MKHU peamu3yercs MPexIe BCEro 3a CUET
OpraHu3aluy SKCIIEPUMEHTAILHON esTeIbHOCTH oOyvaronmxcs. J{ins 6a30Boro ypoBHsl Kypca
(GU3UKN — 3TO UCMOJIB30BAaHUE CHCTEMBl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB U
nabopaTopHEIX pabOT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOIIMIA CIHUCOK
YUEHHUYECKUX INPAKTUYECKUX paldoT. BulaeneHue B yka3aHHOM IE€peyHe J1abopaToOpHBIX padoT,
OPOBOJIUMBIX ISl KOHTPOJSL M OLEHKH, OCYIIECTBISIETCS YYaCTHHKaMH O0pa3oBaTeIbHOTO
npolecca UCX0sl U3 0COOEHHOCTEH IUIAHUPOBaHUS U OCHalleHus kKabuHeTa ¢usuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMUCS YMEHHUSMH MPOBOJIUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAaHUsl 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IIO IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.

Bosnblioe BHUMaHuE yJeNseTcsl pelIeHUI0 Pacy€THBIX U KadeCTBEeHHbIX 3a1ad. [Ipu stom
JUIsL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3UYECKON MOJIEINBIO,
HO3BOJISIOIINE IPUMEHATh U3yUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOI0 pa3zena Kypca,
TaK W MHTErpUpYs 3HAaHUA W3 pPa3HbIX pa3fenoB. [lig KayecTBEHHBIX 3ajad MPUOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHE IpOTeKaHWs (GU3NYECKUX SBICHMH M IPOLIECCOB B
OKpYXaroIIel >KU3HHU, TpeOyromue BbIOOpa (U3UUECKOW MOJCIH ISl CUTyallMd IPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TtpeboBaHusmu DPI'OC COO k MmaTepuanbHO-TEXHUYECKOMY
obecrieyeHHI0 yuyeOHOro mpoiecca 0a30Bbli ypoBEHb Kypca (U3UKU HAa YPOBHE CPEHETO OOIIEro
00pa30BaHUs JIOJDKEH W3YyYaThCsl B YCIOBHUSAX MPEIMETHOTO KaOWHeTa (DU3HMKH WM B YCIOBHSX
MHTETPUPOBAHHOIO KaOMHETa MpeIMETOB €CTECTBEHHO-Hay4yHOro Lukia. B kaOunere ¢usuku
JOJDKHO OBITh HeoOXoauMoe J1abopaTopHOE OOOpYAOBaHUE JJIsl BBIIOJHEHUS YKa3aHHbIX B
nporpaMme 1o Gpu3nKe yueHM4eCcKuX NpakTHIecKuX paboT U JeMOHCTPAIllMOHHOE 000py10BaHHE.

JeMoHCTpaniioHHOE 000pyaoBaHue (OPMHUPYETCS B COOTBETCTBUU C IPUHIIUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M OOECIeYMBAaET IOCTAHOBKY IEPEUUCIIEHHBIX B IIpOrpamMMme 1o
¢u3MKe KIIOYEBBIX JIEMOHCTpALUil /JIs HUCCIIEJOBAHMSI M3y4aeMbIX SIBJICHUM M IPOLIECCOB,
SMIMPUYECKUX U HYHJAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHUH.

JlaboparopHoe 00opyAOBaHuE Il YHEHUUECKHUX IPAKTHUECKUX paboT GopMUpyeTCs B BUIE
TEMaTUYeCKMX KOMIUIEKTOB W oOecrneunmBaeTcs B pacuéTe OJHOr0 KOMIUIEKTa Ha JIByX
oOyuaromuxcs. Temarnueckue KOMIUIEKTHI J1aOOpPaTOPHOrO OOOPYIOBaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKxke
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUJI€ IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4Y€HUsI GU3UKU B 00I1IeM 00pa30BaHUU SBISIFOTCS:
dbopMupOBaHHE HMHTEpeca U CTPEMJICHMs] OOYyYalOIIMXCS K HAyYHOMY H3YYEHMIO MPHUPOADI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
pa3BUTHE NPEICTABICHUN O HAYYHOM METOJIE NMO3HAHUSA U (POPMHUPOBAHUE HCCIIEI0BATEIHCKOTO
OTHOLIECHHUSI K OKPYIKAIOLIUM SIBIICHUSM;

(dbopMUpOBaHKE HAYYHOTO MUPOBO33PEHNUS KaK pe3yJibTaTa U3yuyeHHUs] OCHOB CTPOEHUSI MaTepuu U
(byHIaMEHTaJIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHrEe YMEHUI OOBSACHATH SIBJICHUS C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUN U HAYUHBIX
JI0Ka3aTeNbCTB;

dbopMupoBaHUE TPEACTABICHUNH O poiM (U3MKU JUIsl Pa3BUTUS JAPYTUX E€CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUI.

Joctmxenne 3THX Leied oOecnedynBaeTcs peHIeHHEeM CIEAYIOIUX 3aaad B Ipoliecce
U3y4eHus Kypca (U3MKU Ha ypOBHE CpeHero oouiero oopa3oBaHus:
pUOOpeTeHNEe CUCTEMbI 3HaHUN 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYAass MEXaHHKY, MOJIEKYJSAPHYIO (HU3UKY, D3JIEKTPOJAWHAMMKY, KBAHTOBYIO (H3HMKY U
AIIEMEHTHI acTPOU3UKH;

(dopMHUpoBaHHE YMEHUH NPUMEHSTh TEOPETHYECKHE 3HaHUs i1 OOBSCHEHUS (PU3NYECKHX
SBJIEHUH B TIPUPOJIE U JUIsl IPUHATHS MPAKTUYECKUX PEIIEHU B IOBCETHEBHOM JKU3HU;
OCBOCHME CIIOCOOOB peIIeHHUs PA3TUYHBIX 33a4 C sIBHO 33JaHHOM (pu3nueckoi Mojembio, 3a/1a4,
NOJPa3yMEBAIOIIUX CaMOCTOSITEIbHOE CO3/laHHE (PU3MUECKOW MOJENH, afeKBaTHOH YCIOBUSAM
3a]a4uu;



NOHMMaHWe (U3NYECKUX OCHOB M MPHUHIMIIOB JEUCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPELLY;

OBJIaJICHUE METOJaMHU CaMOCTOSITEIbHOTO IUIAHUPOBAHUS U TPOBEACHUA (DU3HMUECKHUX
OKCIIEPUMEHTOB, aHalM3a W UWHTEpIpeTanud WHGOPMAIUU, OIPEICICHHs] TOCTOBEPHOCTH
MIOJIyYEHHOT' O pe3yJIbTaTa;

CO3/IaHUE YCJIOBUW JUIA PA3BUTUSA YMEHUM IPOEKTHO-UCCIEAOBATEIBCKOM, TBOPYECKOM
JIeATEIbHOCTH.

Ha u3ydenue ¢pusuku (6a30BbIid ypOBEHB) Ha YPOBHE CPEAHETO 00IIEro o0pa3oBaHUs
otBoautcs 136 yacoB: B 10 kimacce — 68 yacos (2 yaca B Hezento), B 11 kiracce — 68 yacos (2
yaca B HEJICITIO).

[Ipennaraemslii B mporpaMme mo ¢Gpu3uke nepedeHb J1abopaTOPHBIX U MPAKTHUECKUX PabOT
SIBIIIETCS. PEKOMEHJ/IOBAaHHBIM, YYHTENh JENaeT BBHIOOpP MpPOBEICHHS 1a00paTOpHBIX padoT u
OTIBITOB C YUYETOM UHIUBUAYAIbHBIX 0COOEHHOCTEN 00yUatOIIUXCS.

COILEPKAHUE OBYYEHUSA
10 KJIACC
Pazjnen 1. ®usuka u MeTOIbI HAYYHOT0 MIO3HAHUS

®u3nka — Hayka o npupoge. Hayunbie Meroabl mO3HaHUS OKpyKaromero mupa. Poib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3HUKE.

MonenupoBanue Quanveckux sBICHUN U mpoueccoB. Hayunbsie runoressl. Ousndeckue
3aKOHBI ¥ TeOpHH. [ paHHIIbl MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [[pHHITUIT COOTBETCTBUSI.

Ponp u mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHOW HAy4HOH KapTUHBI MHpa, B
MPaKTUYECKOU JIeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHaJoroBbie ¥ U(PPOBBIC U3MEPUTEIIBHBIE PUOOPHI, KOMITBIOTEPHBIC TATYHKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBHKEHHE. (OTHOCUTEIBHOCTh MEXaHWYECKOro JABmxkeHusa. Cucrema
orcuéra. Tpaekropus.

[TepemenieHne, cKOpocTh (CpelHssi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHUCTeMbl koopAuHaT. CloKeHHE TepeMEIICHUN 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsSMOJIUHEHHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTHU U NEPEMEIICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoboaHOe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneiinoe paBuwxeHue. J[BM>KeHHME MaTepUAIbHOM TOYKM IO OKPYXHOCTH C
MTOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEHAsE CKOpOCTh. [lepruoa u yactora
oOpartenus. [leHTpocTpeMUTENEHOE YCKOPEHUE.

TexHu4eckue yCTpoucTBa M MPAKTHIECKOE TPUMEHEHHUE: CITUIOMETD, IBMKEHUE CHAPSIIOB,
LEMHbIE U peMEHHbBIC TIEPEIAYn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBanme MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Hab6nronenue aBuxeHus Tena, OpOIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

H3mepeHne yCKOpeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenne HepaBHOMEPHOTO JIBMXKCHHS C IIEJIBIO ONPEIEICHISI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIICHUS MEXKTY MYTSIMH, IPOMICHHBIMU TEJIOM 32 MOCIEA0BATENIbHbIE
paBHBIE TIPOMEXYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBM)XCHUH C HadaJIbHOW CKOPOCTHIO,
PaBHOM HYIIIO.

N3ydeHue qBUKEHUS MapuKa B BI3KOW KUIKOCTH.

W3ydenue nBUKEHHS TeIa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa



[Tpuniun otHocurenbHOCTH ["anunes. [lepBriit 3akoH HeroToHa. MHEpManbpHble CUCTEMBI
OTCU€Ta.

Macca Ttena. Cwuna. IlpuHuun cynepno3uuuu cwi. Bropoit 3akoH HeroToHa st
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HbroTOHA [1711 MatepraibHbIX TOYEK.

3akoH BceMupHoOro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Buasl TpeHus (okosi, CKoibxeHus, kadeHus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUSI CKOJIbXKEHUsSI U cwiia TpeHus nokos. Koadduuuent tpenns. Cuna conpoTUBICHUS TIPU
JBUKEHUHU TE€JIa B )KUJAKOCTH WJIN rase.

[ToctynaTenbHO€E U BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. [lneuo cuibl. YcnoBust paBHOBECHUS TBEPIOTO
Tena.

TexHudeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: MOAIIUIIHUKY, JIBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLMH.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIIMX TE.

Bropoi1 3akon HeroTona.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT AepopMaIiiu.

HeBecomocTs. Bec Tena rnpu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHeHME CUII TPEHUS MTOKOs, KAUEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydenue nBuxeHust Opycka 1o HaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU CUJI YOPYTOCTH, BO3HHMKAIOIIUX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmanuu.

HccnenoBanue yclIoBUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAICHMS.

Tema 3. 3akoHbl cCOXpaHeHUsn 8 MEXAHUKE

HMnynbc MaTepuaibHON TOYKH (Tesa), CUCTEMbl MAaTEPUAIBHBIX TOUYeK. VIMITyJIbC CHUIIBI U
M3MEHEHUE UMITyJIbca Tea. 3aKOH COXpaHeHUs UMIyJjbca. PeakTuBHOE ABM)KEHUE.

Pabora cuibl. MOIIHOCTH CHITBI.

Kunerndeckass sHeprus MarepuaibHOM TOuku. Teopema 00 M3MEHEHMM KHHETUYECKOU
DHEPIHUH.

[TorenunanbHas 3Heprus. [loTeHManbHas SHEPrus ynpyro Ae(opMUPOBaHHON NPy KUHBI.
[TorennuanbHas sHeprus Tena BOIU3U MOBEPXHOCTH 3eMJIH.

[ToreHunanbHbBle W HENOTEHUUaNbHbIE CHIbL. CBsA3b pabOThl HEMOTEHIHAIbHBIX CHI C
W3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUS MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPHUMEHEHME: BOIAOMET, KOMEP, NPy KUHHBIA
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHLIMATBHON YHEPTMH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyenue aOCONIIOTHO HEYNPYroro yaapa € MOMOINBIO JBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI ¢ M3MEHEHHUEM MEXaHMYECKOM SHEpruu Tella Ha
IIPUMEpPE PaCTSHKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJsiekyJsipHasi pu3uKa 4 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopul



OcCHOBHBIE OJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHH U UX OMBITHOE 0OOCHOBAHUE.
Bpoynosckoe nsmxenue. Anddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHUI] BELIECTBA.
Monenu cTpoeHus ra30B, KUAKOCTEN U TBEPABIX Tell U 00BSICHEHNE CBONCTB BEIlleCTBAa HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. Konnuectso BemectBa. [loctosHHas ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Mopnens uaeanpHOoro raza. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETUYECKOW TeOopuUu
ujeanpHOro rasa. AOCONIOTHasg TemIiepaTypa Kak Mepa CpedHell KHHETHYeCKOH SHepruu
TEIJIOBOIrO JABMKEHHS yacTull ra3a. [[Ikana remneparyp KenbBuna. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lansToHa. M3omporneccsl B UAEATBHOM ra3e ¢ NOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpencTaBieHUE M30IMPOIECCOB: H30TEpPMa, HM30X0pa,
n3obapa.

TexHuyeckue ycTpoHCcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbITH, TOKa3bIBAIONINE HCKPETHOE CTPOEHHE BEHIeCTBA, (oTorpaduu MoeKy
OPraHUYECKUX COECTUHEHMI.

OmnbiTe! 10 AU(PY3UN KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JTBUKECHHUS.

Mogenb onbita LlTepHa.

OnbIThL, TOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOEHCTBHUS.

Monens, WUTIOCTpUpYIOLIAs IPUPOLY JABICHUS ra3a Ha CTEHKH COCy/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUS HI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Onpenenenne Macchl BO3AyXa B KIACCHOW KOMHATe Ha OCHOBE H3MEpPEHHH 00BEMa
KOMHATBHI, IaBJICHUS ¥ TEMIIEPATypPhl BO3/IyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKY TapaMeTpaMU COCTOSIHUSL Pa3peKEeHHOro rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamuueckass cucteMa. BHYTpeHHs 3HEprusi TEPMOJMHAMHUYECKOW CHCTEMbI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSsS sHEprusi 0lHOAaTOMHOTO
uJeanbHOro ra3a. Buasl Teminonepenayn: TEMIONPOBOIHOCTh, KOHBEKIUSA, U3ITyUeHHE. Y IeJbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIoNepe1aye.

[TonsiTre 06 annabaTHOM Mpotiecce. [lepBrlit 3akoH TepmoguHamMuKu. [IpuMeHeHue nepBoro
3aKOHA TEPMOJMHAMUKY K u3onpoieccaM. ['padudeckas nHTepnperanus paboThl rasa.

Bropoii 3akon TepMmoauHamMuku. HeoOpaTuMocTh MpoieccoB B MpUPO/IE.

TenoBeie MamuHbl. [IpuHIMIBI HelicTBUS TeroBbIX MamuH. [IpeoOpa3oBanus S3HEPTUU B
TeruI0BbIX MamuHax. KoadduimeHT nonesnoro neictBus remnooi MmamuHel. [ukn KapHo u ero
KO3 (UILIMEHT MOJIE3HOr0 AEHCTBUS. DKOJIOTHYECKUE TPOOIEMbI TEMJI0IHEPTEeTHKH.

TexHuueckue yCTpONCTBA W NPAKTUYECKOE NPUMEHEHHUE: JBUTaTellb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOIUILHUK, KOHIUIIMOHED.

Llemoncmpayuu

N3meHenne BHYTPEHHEW HHEPTrUU Tejla TPH COBEPIICHHH pPaOOTHI: BBUIET MPOOKU U3
OYTBUIKH TIOJT IEHCTBHEM CKAaTOTO BO3yXa, HarpeBaHue d(rpa B TaTYHHOU TpyOKe MyTéM TpeHUs
(BUICOIEMOHCTpALIHS ).

N3meHeHnne BHyTpeHHEHN SHEpruu (TEMIEpaTyphbl) TENA MPHU TEIIonepeaaye.

OnbIT Mo aguabaTHOMY PaCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHOU TeII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoonvt

[TapooOpa3oBanue u koHaeHcanus. VicnapeHue u kuneHue. AGCOMIOTHAS U OTHOCUTENbHAS
BIIQXKHOCTh BO31yxa. HacheleHHbIM map. YenpHas TerioTa mapooOpa3oBaHus. 3aBUCUMOCTH
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUSI.

Teépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHM30TPONHUS CBONCTB KPHUCTAJIIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuanbl. [lnaBneHue M Kpucraumzauus. Y AelbHas
teruioTa miasieHus. Cyonumanus.



YpaBHEHHE TEIUIOBOTO OalaHca.

TexHudeckue yCTpOWCTBAa W MPAKTHUYECKOE NPUMEHEHUE: TUTPOMETP U TCUXPOMETD,
KAJIOPUMETP, TEXHOJOTUN NOJIYYEHHUSI COBPEMEHHBIX MATEPHUAJIOB, B TOM YHMCJIE HAHOMAaTEPHUAJOB,
Y HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue npy NoHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAITTMYECKOTO BEIIECTBA.

JleMoHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenrie OTHOCUTENBHON BIIAXKHOCTH BO3/TyXa.

Pa3znen 4. diiekTpoguHaMuKa

Tema 1. Inexkmpocmamuxa

OnekTpuzanusi Tel. OJEKTpUYecKuil 3apsia. JIBa Buaa 3JIEKTPUYECKHX — 3apsioB.
[IpoBoIHUKY, TUATIEKTPUKH U MMOTYTPOBOAHUKU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsijia.

B3aumopeiictBue  3apsaoB.  3akoH Kynmona. ToueuHbll  3JIEKTpUYECKUM  3apsii.
OnekTpuueckoe moje. Hampsoxk€HHOCTh 3iekTpudeckoro mojis. [lpuHuun cynepno3unuu
3JIEKTPUYECKUX NoJIeH. JINHUKM HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabota cun snexkrpocratudeckoro nodis. [lorennuan. Paznocts norenimanos. [IpoBoaHuku
U JUBJIEKTPUKH B JIEKTPOCTATUUYECKOM Touie. JluanekTpruueckasl IpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcaTop. DIEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHudeckue yCTpONCTBA W MPAKTUUYECKOE NPUMEHEHHUE: AJIEKTPOCKOM, 3JIEKTPOMETD,
JIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPOIPHUOOPOB, KOHIACHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

VY CTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3anMopeiicTBre Ha’NeKTPU30BAHHBIX TEll.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCHUMOCTb JIEKTPOEMKOCTH TIJIOCKOTO KOHICHCATOPA OT IUIOMIAIN TIJIACTHH, PACCTOSTHUS
MEXAY HUMH U TU3JIEKTPUUECKON MPOHNUIIAEMOCTH.

DHeprus 3apsHsKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. llocmoannwiit 3nekmpuueckuit mox. Toku é paznuunvix cpeoax

DIIEKTPUUYECKHUI TOK. YCJIOBHSI CYIIECTBOBAHUS JIEKTPHUUECKOTO TOKA. MCTOUYHMKHU TOKa.
Cuia Toka. [1oCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1sl ydacTKa LHenu.

DIIEKTpUUECKOE CONPOTHUBIICHHUE. VY nensHoe CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapatieIbHOE, CMEIIAHHOE COeIMHEHNE TIPOBOIHUKOB.

PaGora anexrpuyeckoro Toka. 3akoH J[xoyns—JIenia. MOMHOCTH 3JEKTPHUECKOTO TOKA.

DIEeKTPOABMKYINAS CUJla U BHYTPEHHEE COMPOTUBICHNE UCTOYHUKA TOKA. 3akoH Oma niyist
MOJTHOM (3aMKHYTO# ) AekTpudeckoit enu. KopoTkoe 3amMbIkaHue.

DIIEeKTpOHHAs MPOBOJANUMOCTD TBEPABIX METAILIOB. 3aBUCHMOCTh COMTPOTUBIICHHSI METAJJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTpAYECKHI TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TpPUMECHAs MPOBOJUMOCTh TOJTYIPOBOJHUKOB.
CgoiicTBa p—Nn-niepexona. [TomynpoBoJHUKOBBIE TPHUOOPHI.

DNEKTPUUYECKHII TOK B pacTBOpax M paciulaBax »3JEKTPOJIMUTOB. DJIEKTPOIUTHYECKAs
JUCccoLManus. JIEKTPOIU3.



DJIEKTPUUYECKU TOK B razax. CaMOCTOSITENbHBIA U HECAMOCTOSATENIbHBIN pa3psia. MonHus.
IIna3zma.

TexHHYeCKHE yCTPONCTBA U IPAKTHYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKHA TOKA, DJIEKTPOHArpeBaTeNIbHbIE MPHOOPHI, AJIEKTPOOCBETUTENbHBIE MPHOOPHI,
TEPMOMETP  CONPOTHUBIEHMs, BAKYyMHbI  JHOJ, TEPMHUCTOpPbl U  (OTOPE3UCTOPHI,
IIOJIYIIPOBOXHUKOBBIN TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne Cuilbl TOKa U HANIPSKEHMUSL.

3aBUCUMOCTb CONPOTHUBIICHUSA LMIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBL, ILIOLIAIH
IIONIEPEYHOI0 CEYEHUS U MaTepHraa.

CMemaHHOe COeJMHEHUE IPOBOIHUKOB.

IIpsiMoe u3MepeHue NIEKTPOABHKYLIEH Cuilbl. KOpOTKOE 3aMbIKaHHME TaJlbBAHUYECKOI'O
JJIEMEHTA U OLIEHKA BHYTPEHHET O CONIPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoit pa3psg 1 IpOBOAUMMOCTD BO3AyXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4yeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepenne 2eKTpOoABMKYILEH CUIIBI HCTOYHHUKA TOKA M €r0 BHYTPEHHETO COITPOTHUBIICHMUS.

HaGnronenue snexrpoinusa.

MexnpeamerHbie CBA3H

N3yuenune kypca ¢uszuku 6a3oBoro ypoBHA B 10 Kiacce OCyLIECTBISETCS C y4ETOM
COJIEp)KaTeNbHBIX MEXIIPEIMETHBIX CBS3€M € KypcamMM MaTeMaTuKH, OHOJIOTUH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnule nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOI'O I103HAHUS:
SBJICHME, Hay4HbIM (akr, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOINIOJIEHHE,
DKCIIEPUMEHT, MOJACIIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHH, TnHeHas (pyHK1Ms, napadoia, runepoona,
uX rpaduKy U CBOWCTBA, TPUTOHOMETPpUUYECKUE (PYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHO€ TPUTIOHOMETPUYECKOE TOXKAECTBO, BEKTOPbI M HUX IPOCKLUHUHA HA OCH KOOpPAMHAT,
CJI0’)KEHHE BEKTOPOB.

buonoeusn: MexaHndeckoe JBI)KEHUE B JKUBOW mpupone, Auddy3us, ocMoc, TemIo00MeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIAYH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKUE SBIICHUS B
JKUBOU IIPUPOLE.

Xumus: TUCKPETHOE CTPOCHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILECTBA,
MOJIIpHasi Macca, TEIUIOBBIE CBOWCTBA TBEPIABIX TeEN, XUAKOCTEH W Ta30B, AIEKTPUUYECKHE
CBOMCTBA METAJUIOB, dJIEKTPOJIMTHYECKAs TUCCOLUALINS, TaJbBAHHKA.

TI'eoepaghus: BI1axKHOCTB BO3]lyXa, BETPbI, OapOMeETp, TEPMOMETP.

Texnonocus: npeoOpa3zoBaHKe ABUKEHHUN C MCIIOIb30BAaHUEM MEXAHHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUIHUKH, HCIOJb30BAHUE 3aKOHA COXPAHEHHUs HMIyJbca B TEXHUKe (pakera,
BOJOMET M Jpyrue), JBUTATeNb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOUIBHUK, KOHJUIIMOHEP, TEXHOJIOTUH MOJyUYEHUSI COBPEMEHHBIX MAaTEPHAIIOB, B TOM YHCIIE
HAaHOMATEpPUAJIIOB, W  HAHOTEXHOJOTHWH,  DJEKTPOCTAaTHYECKas  3aluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNpPHUHTEp, 3JIEKTpOHArpeBaTelbHble MPHOOPHI,
AIIEKTPOOCBETUTENbHBIE PUOOPHI, TaATbBAHUKA.

11 KUIIACC

Pa3znen 4. diiekTpoauHaMuKa
Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA



[TocrositHHBIE MarHuWTHl. B3auMonIeHCTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cyneprno3uiyy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHON
nHAyKuuK. KapTHa TMHUI MarHUTHON MHAYKIHU IOJIS IOCTOSIHHBIX MATHUTOB.

MaruautHoe 1oJsie NpoBOJHUKA ¢ TOKOM. KapTuHa IMHMI MHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO IPSIMOrO IPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOZlyJIb U HAaIIPABJICHUE.

Cuna JlopeHua, €€ MoIayilb W HampaBieHHE. JIBU)KEHUE 3apsyKEHHOM dYacTHULbl B
OJIHOPOJJHOM MarHUTHOM nojie. PaGora cuisl Jlopenua.

SIBneHue DNIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BEKTOpa MAarHUTHOM WHAYKIMH.
DNEeKTPOABUKYIIAs CUJIa MHAYKLIHU. 3aKOH 3JIEKTPOMarHUTHOM uHAykunuu Dapazes.

BuxpeBoe anexTpuueckoe mose. OJIEKTPOJABMXKYIAs CUjia HHIYKUUU B IPOBOJHUKE,
JBIKYILEMCS IIOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM I10JI€.

IIpaBuno Jlenna.

NuayKTUBHOCTSD. SIBIIEHME CAMOMHIYKIIMU. DJIEKTPOABHIKYILAS CHUJIA CAMOMH Ty KLU,

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuyeckue yCTpPONCTBA M MPAKTUYECKOE IMPUMEHEHHUE: TIIOCTOSHHBIE MAarHWTBHI,
3JIEKTPOMAarHUTBhI, IEKTPOJABUIaTENb, YCKOPUTENIN MIEMEHTAPHbBIX YaCTHILL, UHAYKIIMOHHAS T1E€Yb.

Jlemoncmpayuu

OmnbIT DpcTeaa.

OTKJIOHEHNE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM I10OJIEM.

JInHMM MHIYKIMY MarHUTHOTO MOJIS.

B3anmopelictBrue 1ByX IPOBOJHUKOB C TOKOM.

Cuita Amnepa.

HerictBue cuiibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

SIBeHME NEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCHUMOCTb 2JIEKTPOJABMKYLIEH CUIBI MHAYKLIUU OT CKOPOCTH M3MEHEHUS MArHUTHOTO
MIOTOKa.

SIBieHME CAaMOMHTYKLIMH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

M3y4eHre MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Pa3nea 5. Kosiebanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMacHUMHbLE KOEOAHUA

Konebarenbnast cucrema. CBOOOJHBIE MEXaHWYECKHE KoyieOaHUA. [ apMOHUYECKHE
kosnebanus. Ilepuon, wactora, amrumtyna u ¢asa kosnebaHuil. IIpy>KUHHBI MasTHUK.
Marematuueckuil MasgsTHUK. Y paBHEHUE FrapMOHHUYECKUX KoseOanuil. [IpeBparienue snepruu npu
rapMOHUYECKUX KOJIeOaHUIX.

Konebarenbupiii kKOHTYp. CBOOOMHBIE D3JIEKTPOMAarHUTHBIE KOJEOAHUS B HJICATLHOM
KoJIeOAaTeIbHOM KOHType. AHAJNOrHsl MEXIY MEXaHWYeCKMMU U 3JIEKTPOMarHUTHBIMU
konebanusiMu. @opmyna TomcoHna. 3akoH COXpaHEHHS! SHEPTUU B UACATHLHOM KOJeOaTeJIbHOM
KOHTYpE.

[IpencraBienue o 3aryxaromux KojeOaHUsX. BbIHYKIeHHbIE MeXaHMYECKHE KoyeOaHusl.
Pe3onanc. BeiHy KIeHHBIE 3JIEKTPOMarHUTHbBIE KOJIeOaHUs.

ITepemenHbiil ToKk. CHHYCOMIANBHBIN NEPEMEHHBIA TOK. MOIIHOCTH IEPEMEHHOIO TOKA.
AMIIIUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepemada u MOTpeOJICHUE SIESKTPUUYCCKON SHEPTHH.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJCTBE AUIEKTpodHepruu. KynbTypa HCHOIB30BaHUA
JJIEKTPO’HEPT MU B IIOBCEAHEBHOM XKU3HU.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: DJIEKTPUYECKH 3BOHOK,
reHepaTop NePEeMEHHOr0 TOKa, TMHUU AJIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoseOaTenbHON cucTeMBbl (IPY>KMHHBIN UM MaTeMaTHYECKHUM
MasITHHK).

Habmonenue 3aTyxaromux Koiebanui.

HccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOaHUH.

Hab6nonenue pezonanca.

CBOOOIHBIE MEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuorpaMmbl  (3aBUCUMOCTH  CHJIBI TOKAa W HANpsOKEHUS OT  BPEMEHH) s
3JIEKTPOMArHUTHBIX KOJeOaHUi.

Pe3onanc mpu mocienoBaTeIbHOM COCIMHEHUH PE3UCTOpPA, KATYIIKH WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

WccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIBIX KOJieOaHUM Irpy3a HA HUTH OT JJIMHBI HUTHU U
Macchl rpys3a.

HccnenoBanne mepeMEHHOTO TOKa B LEMM M3 IOCIEAOBATEIIBHO COSAMHEHHBIX
KOH/JIEHCATOPa, KaTYLIKH U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60JIHbL

Mexanuueckue BOJIHBI, yCIoBHs pacnpoctpaHeHusd. [lepuon. CkopocTs pacnpocTpaHeHUs
W JjuuHa BOJHBL [lomepednple W TMpoMONIbHBIC BONHBL MHTephepeHmms u audpaxaus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUS W3JIy4€HHUS 3JIEKTPOMAarHUTHBIX BOJH. B3aumuas
opueHranus BekTopos E, B, V B anexkrpomarauTHoii BoiHe. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpeJoMieHHe, monspu3anus, audpakuaus, wuHreppeperuus. CKOpoOCTh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana 3MEKTPOMArHUTHBIX BOJIH. [IprMeHeHue 31eKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHUs. Paanonokanusi.

DNeKTPOMarHUTHOE 3arps3HEHUE OKPYKaloLe cpeibl.

TexHu4eckue ycTpoilcTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJbHbIE WHCTPYMEHTHI,
yIBTPa3BYKOBAsl JMArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, PaAUONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEHHE TOMEPEUHBIX U MPOIOJIbHBIX BOJH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmroienue oTpaskeHus U MpeIoMIICHHS] MEXaHUYECKHUX BOJIH.

Habmonienue nnrepdepeHny u AMPpakiuid MEXaHM4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

Habnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOW M YacTOTOH
KoJie0aHui.

UccnenoBanue  CBOWCTB  AJIEKTPOMATrHUTHBIX  BOJIH:  OTPa)X€HHE, MPEIIOMIICHHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsmMonuHeliHOe pacpocTpaHEHUE CBETa B OJTHOPOJHOM cpere.
JIyd cBeta. ToUeUHBI UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoeHme H300pakeHUU B TIIIOCKOM
3epKaJe.

[Ipenmomnenue cBeTa. 3akOHBI TMpEJIOMIIEHHS cBeTa. AOCONIOTHBIA  TOKa3aTeNb
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yroa MHOJHOIO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. CrioxkHBIN cocTaB Oemmoro ceta. LIBer.



ColOupatorue W pacceuBaroinie JWUH3bL. ToHKas nuH3a. DOKYyCHOE pACCTOSHHE H
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. @opMysia TOHKOM JIUH3bI. Y BEJIMUEHHE, 1aBAEMOE JTUH301.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas onrtuka. HMurtepdepenuus cBeta. KorepeHTHble HWCTOYHUKH. Y CIOBHUS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EpPEHIIMOHHOM KapTUHE OT JIBYX CHH(A3HBIX
KOI€pPEHTHBIX UCTOUYHUKOB.

Hudpakuust cBera. Judpaxknuonnas pemérka. YciaoBue HaOMIOICHUS TIaBHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBETa Ha IU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuyeckue ycTpoicTBa M NPAaKTHMUECKOE NPUMEHEHHE: OYKH, Jymna, ¢oTroamnmnapar,
IPOCKIIMOHHBIN armapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PaKIIMOHHAS PEeHIETKA,
HOJISIPOU.

Jlemoncmpayuu

[IpssMonuHEtHOE pacnpoCTpaHEHUE, OTPaKEHUE U IpeloMiieHHe cBera. Onruyeckue
npuOOopHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieab CBETOBOAA.

HccnenoBanue cBONCTB U300paKeHU B JIMH3aX.

Mopenu MUKPOCKOIIA, TEIECKONa.

Habmonenne naTepdepeHnm crera.

Habnronenue nqudpakuuu cBera.

Hab6nronenue qucnepcuu certa.

[TomyyeHue cnekTpa ¢ HOMOLIBIO MPU3MBL.

[TosrydyeHue ciekTpa ¢ HOMOIIBIO TU(PPAKIUOHHON PELIETKH.

Habmronenue noisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

N3mepenne noka3aresns IpeioMICHUs CTEKIIA.

HccnenoBanue CBOMCTB M300paKeHUI B JIMH3aX.

HaGnronenue nucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAJIBHONH TEOPUHM OTHOCUTEIBLHOCTH

['paHunbl MPUMEHUMOCTH KJacCM4ecKoll MexaHuku. llocTynaTel crnenuanbHOW TEOopuu
OTHOCHUTEJIbHOCTH: WHBAapPUAHTHOCTH MOJYJIS CKOPOCTHM CBE€Ta B BaKyyMe, MPUHIUII
OTHOCHUTEJILHOCTH DUHINTEIHA.

OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHUe JJIUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl ¢ PHEPTUEH U UMITYJILCOM PEISITUBUCTCKOMN YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3nea 7. KBantoBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®oronsl. ®opmyna [1nanka cBsizu sHeprun (POTOHA C €r0 YACTOTOW. DHEPTUs U MUMITYJIbC
dboToHa.

OtkpeiTne 1  uccnenoBanue (orordpdexra. Ombitel  A. I'. CromeroBa. 3aKkoHBI
dotoaddekra. YpaBuenue DitHmreitHa 1715 hoTodddekra. «KpacHas rpanuia» Gororddexra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XHUMHUYECKOE JIEHCTBUE CBETA.

TexHuyeckue yCTpOWCTBA W TPAKTHUECKOE MpUMEHEHHUe: (OTOINIEMEHT, (POTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GoTorddexra.

CBeToauo.



Comnneynas Oarapes.
Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesnuro o -uactui. [lnanerapnas
mogenb atoMa. Iloctynarel bopa. 3nyuenue u nornomenue GOTOHOB NpU MEPEXoje aToMa C
OJIHOT'O YPOBHSI SHEPTUH Ha Ipyroi. Buasl ciektpoB. CrieKTp ypOBHEN SHEPrUU aTOMa BOJAOPO/IA.

BonnoBeie cBolicTBa yactull. Bosnsl ne bpoia. KopnyckynsipHO-BOJTHOBON AyalIU3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3Jy4YEHHUE.

TexHudyeckue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: CIEKTPAJIbHBIA  aHaIu3
(cTieKTpOCKOI), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Llemoncmpayuu

Mopnuenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmtoienue nuHeRvaTbiX COEKTPOB U3ITyYEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Habnronenue nuHeiyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, I0Ka3bIBAIOIIUE CI0KHOCTh CTPOEHUS pa. OTKPHITHE PATUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo onpeneneHnio coctaBa paauoakTUBHOTO u3nydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3Iy4yeHus. BinsHue panoakTUBHOCTU HA JKUBbIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HelTpoHa. Hyknonnas monens anapa [ eitzen6epra—Banenko. 3apsiy
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaf. DIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacnaa. ['amMMma-uznyuyeHue. 3aKOH
PaauOaKTUBHOIO pacIaja.

DHeprus CBS3U HYKIIOHOB B sifpe. SnepHbie cuibl. JlegekT Macchl sapa.

Snepusle peakuuu. JleneHne U CUHTES SAEp.

Snepubiii  peaktop. TepmosiaepHblii cuHTE3. [IpoOieMbl M TEPCIEKTUBBI  SIICPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPreTHKU.

DneMeHTapHble YacTulbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHII.

OdyHIaMeHTalbHbIE B3auMOJIeHCTBUS. EMuHCTBO (pru3mueckoil KapTHHBI MUpA.

TexHUYeCKHue yCTPOWCTBA M MPAKTUYECKOE NMPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
SAJIEPHBIN peakTop, aTOMHas boMOa.

Jlemoncmpayuu

Cu€TynK MOHU3UPYIOIIUX YaCTHUII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Paspnen 8. DiieMeHTBbI aCTPOHOMUM U ACTPOPU3MKH

Otanbl pazBuThs acTpoHoMuH. [IpuKkiiagHoe 1 MUPOBO33pPEHUECKOE 3HAUEHUE ACTPOHOMHUH.

Bun 3Bé3mHor0 HebGa. Co3Be3aus, ipKkue 3BE3/IbI, INIAHETHI, X BUIUMOE JIBUKEHUE.

ConHeuHas cucTeMa.

Counnine. ConHeuHass akTUBHOCTh. Mcrounuk sHeprun CosiHIa W 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JlnarpaMmMa «CeKTpalibHbIA KJIAaCC — CBETUMOCTBY. 3BE3/1bI TJIABHOU
IMOCJICIOBATEILHOCTH.  3aBUCHUMOCTBh  «Macca CBETUMOCTBY»  JJII 3BE3N  TJIaBHOM
MOCJIeI0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. CoBpeMEHHBbIE MPEACTABICHUS O
MPOUCXO0XKICHUU U ABOMOIMU CoJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Mnineunsiii [1yTe — Hama [Nanaktuka. [Tonoxxenue u nprxenne Connua B ["anaktuke. Tumnst
rajakTuk. PagmorasakTuku u kBazapbl. YEpHbBIE IBIPHI B siApax rajJakTHK.

Bcenennas. Pacmmpenune Bceenennoit. 3akon Xa66ma. Paszberanue ramaktuk. Teopus
Bosbiioro B3peiBa. PenukToBOE H3Ty4YeHUE.

MacmtabHas cTpykrypa Beenennoit. Metaranaktuka.

Hepeménnsie mpobieMbl aCTpOHOMUH.



Yuenuueckue nabnrooenus

Habmionenus HeBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAaHHEM KOMIIBIOTEPHBIX MPUIIOKEHUMH
JUTSL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUs
CeBepHoro nonymapus 1 sipkue 3BE3/1bl.

Hab6nronenus B Teneckon JIynsl, utaner, Mieunoro [TyTu.

O0o0maroniee NOBTOpeHHE

Ponp ¢u3uku M acTpoHOMHM B SKOHOMHMYECKOH, TEXHOJOTHMYECKOH, COIUAIbHON H
THYECKOH c(hepax AesTeITbHOCTH YeJIOBEKa, POJIb U MECTO (DU3MKH M aCTPOHOMHUU B COBPEMEHHOM
HAyYHOM KapTHHE MHUpA, poyib (U3HUECKOH Teopuh B (POPMHUPOBAHUU TPEACTABICHUN O
¢u3nueckoil kKapTuHe MUpPA, MECTO (PU3UYECKOW KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX MPEJACTABICHUMN O MPUPOJIE.

MesknpeameTHble CBSI3H

Uzyuyenune kypca ¢usuku 0O6a3zoBoro ypoBHS B 11 kjacce OCyIIECTBISIETCS C y4€TOM
COJepKATENBbHBIX MEXKIPEIMETHBIX CBS3€H € KypcaMd MaTeMaThKH, OWOJIOTHH, XUMHH,
reorpauu ¥ TEXHOJOTHU.

Meoicnpeomemnule nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOI'O I103HAHUS:
ABIICHUE, Hay4yHBIH (pakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIEPUMEHT, MOJIEIIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pemieHUE CUCTEMbl YPaBHEHU, TPUTOHOMETpUYECKUE (YHKIMH: CHUHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO, BEKTOPbl M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIC SJIEMEHTAPHBIX (DYHKIUH,
NPU3HAKHA TIOJ00MS TPEYTOJILHUKOB, OTPEICICHNE TUIOIIA/IN TUIOCKUX GUTYp U 00bEMa Tell.

buonocus: snexTpuyeckue sIBICHUS B )KUBOW MPUPOJIE, KOIeOaTeIbHbIE TBUKCHHUS B KUBOU
IIPUPOJIE, ONITUYECKUE SIBIICHUS B XKUBOU MPUPOJE, AEUCTBUE pallalliy Ha )KUBbIE OPraHU3MBbI.

Xumus: cTpoeHUE aTOMOB M MOJIEKYJ, KpUCTAJUIMYECKash CTPYKTypa TBEPABIX Ted,
MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIH3.

l'eocpaghus: MarHUTHBIE TONIOCA 3€MJIH, 3aJIe)KU MarHUTHBIX pya, (GoTochEéMKa 3eMHOU
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozus: IMHAN DIIEKTPOIIEPENAY, TEHEPATOP MEPEMEHHOIO TOKA, AJIEKTPOABUIATENb,
WHAYKIMOHHAs Te4yb, pajnap, paJuoNpUEMHUK, TEJNeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUS INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue ydebHoro mpenMera «®Du3nka» Ha ypOBHE CpeIHEro oO0miero ooOpa3oBaHUs
(6a30BBIf  ypOBEHB) JIOJDKHO  OOECMEYHTh  JOCTHXKEHHE  CIEIYIONIMX  JIMYHOCTHBIX,
MCTAIIPEAMETHBIX U IMTPEAMETHBIX 06p330BaTeHBHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIC Pe3yJbTaThl OCBOCHUS Y4eOHOro mpenmera «Du3MKa» JOKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH 00YYaroUIMXCsi PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOIN BHYTpPEHHEH
NO3UIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpPUEHTAIMi, MO3UTHBHBIX BHYTPEHHHX
yOeXKICHUI, COOTBETCTBYIOIIMX TPAJUIMOHHBIM LEHHOCTSM  POCCHICKOTO  OOIIEeCTBa,
pacIIMpeHe KU3HEHHOTO OMbITa M OMNbITA JIESITEIBHOCTH B MPOIECCEe PEaTU3allii OCHOBHBIX
HAarpaBJICHUH BOCIIUTATEIEHON IESTEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIUTAHUS:

C(OPMUPOBAHHOCTh ~TPAXKAAHCKOH MO3MLIUH  OOYyYaromIerocss Kak aKTHBHOTO W
OTBETCTBEHHOTO WIEHA POCCHICKOTO 00IIeCTBa;

NPUHATHE TPAAMLIUOHHBIX OOLICYEIOBEYECKUX TYMaHHUCTUYECKUX M JEMOKPATUYECKUX
IIEHHOCTE;



TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HHTEpEcax TIpakIaHCKOro OOIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa30BaTEeIbHON OpraHu3aluu;

yMEHHE B3aMMOJEHCTBOBATh C COLMATBHBIMU HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKUMSAMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NAaTPHOTHYECKOTO BOCITUTAHUS

c(OpMUPOBAHHOCTH POCCUMCKON I'Pa)TaHCKON UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYAAapCTBEHHBIM CHMBOJIAM, JOCTHXKCHHSM POCCHHCKUX
y4€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

CHOCOOHOCTh OILICHUBATH CUTYAIIMIO M IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYACH Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B ACSITEIbHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTONYNBOTO Oy IyIIero;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIECHHE K MHUPY, BKIIOYas ICTETUKY HAYYHOT'O TBOPUYECTBA, MPUCYIIETO
buznyeckoil HayKe;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEPEC K pa3inuHbIM chepam npodecCHOHATbHON 1eATeIbHOCTH, B TOM YUCIIE CBSI3aHHBIM
¢ (M3MKOW M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymield mnpodeccun u
pean30BbIBATH COOCTBEHHBIC )KM3HEHHBIE TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO M caMO00pa3oBaHUIO B 00JacTH (U3HMKH Ha
MPOTSKEHUH BCEU KU3HU;

6) IKOJIOrH4€eCKOT0 BOCTUTAHUS

c(OpPMUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYpbl, OCO3HaHUE TIJIOOANBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIeM;

IUTAHUPOBAHKE M OCYIIECTBICHUE JCHCTBHI B OKPYIKAIOIIEH cpe/ie Ha OCHOBE 3HAHUS LIeTIeH
YCTOMYMBOTO Pa3BUTHSI YETIOBEUECTBA;

pacuiMpeHre OmblTa JESTENbHOCTH SKOJOTMYECKOM HaNpaBICHHOCTH HA OCHOBE
UMEIOIINXCS 3HaHUH 10 (pr3mKe;

7) HEHHOCTH HAYYHOT'O MIO3HAHMSI:

c(OPMHUPOBAHHOCTh  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTH (prU3HYECKON HAYKH;

OCO3HAHWE IIEHHOCTH HAYYHOH NeATeNFHOCTH, TOTOBHOCTh B TpOIIecCe M3Y4YeHUsT (U3NKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEA0BATENbCKYIO JEATEIbHOCTh MHIMBHIYaIbHO U B TPYIIIIE.
METANIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHBbIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA
Ba3oBble 1oruveckue aeicTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M aKTyalU3upoBaTh MpobieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIpeNIeNATh LeNU IeATEIbHOCTH, 3a/1aBaTh apaMeTpbl U KPUTEPUU UX JOCTHXKEHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMATPUBAEMBIX (DU3UUYECKHX SIBICHUSX;

pa3pabaThIBaTh MJIAH pelIeHUs MPoOIeMbl ¢ yUETOM aHaIM3a UMEIOIUXCSA MaTepUaIbHbBIX U
HEMaTepHaIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTH, OLIEHUBATh COOTBETCTBUE DPE3YJIbTATOB IIEJISAM,
OIICHUBATh PUCKH MTOCIIEICTBUI eI TEITLHOCTH,

KOOPJMHUPOBATh W BBIIOJHATH paboOTy B YCIOBUSIX pPEaJbHOr0, BHPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE NTPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciiefoBaTeIbcKue 1eiCTBUA:

BJIAJICTh HAayYHOW TEPMHUHOJIOTHEH, KIIIOYEBBIMH TMOHATUAMU M MeToJaMM (hrU3HUYecKOn

HayKH;



BJIa/IETh HaBbIKAMHU y4eOHO-MCCIIEOBATENLCKON U MPOEKTHOM NeATeNbHOCTH B 00JacTH
¢u3uKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY ITOMCKY METOJIOB PEIICHHs 3a71a4
buznyecKoro coaepxKaHus, IPUMEHEHHUIO Pa3IUYHBIX METO/I0B TIO3HAHMS,

BJIQ/IETh BUJAMU JIEATEIBHOCTU M0 IOJYYEHHIO HOBOI'O 3HAHUS, €r0 MHTEpIpETaluy,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE IPU CO3/IaHUU
y4eOHBIX TIPOCKTOB B 00JIACTH (PU3UKH,

BBISIBJIATh IIPUYMHHO-CJIE/ICTBEHHBIE CBSI3M W aKTYaJM3UpPOBAaTh 3aJady, BbIJBUIaTh
TUIOTE3Y €€ pelleHus, HAXOUTh apIyMEHTBI JJIs 10Ka3aTeIbCTBA CBOUX YTBEPKIACHUI, 3a/1aBaTh
napameTpbl U KpUTEPUU PELLICHNUS;

AHAIN3UPOBATH MOJIYUYEHHBIE B XO/1€ PEILICHUS 3a/1a4M PE3YJIbTAaThl, KPUTUUYECKH OLICHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 331a4l B 00Pa30BaTEIbHON 1S TETLHOCTH, B TOM
YHclie IPU U3YYeHUH (PU3HKY;

JIaBaTh OLIEHKY HOBBIM CHTYaIlUsM, OLCHUBATh PUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HAHUS MO (PU3MKE B IPAKTUUECKYIO 00JIaCTh KUZHEACATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIAraTh OPUTMHAIbHBIC TOAXOAbI U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 33]a4H, JOIYCKAIOIINE albTEPHATUBHBIE PEILICHUS.

Pa6ora ¢ undopmanmeii:

BJIAJICTh HaBBIKAMH IOJy4eHUS WH(POpMAMU (U3UIECKOTO COJCPKAHUS M3 HCTOYHHKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYHIECTBJIATh IIOMCK, AaHAJW3, CUCTEMAaTHU3alul0 U
MHTEPIpETannio HHPOPMALIUU PAa3TMYHBIX BUIOB U (OPM IMPEIICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

MCII0JIb30BaTh CPEICTBA MUHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B PELIEHUH
KOTHUTHUBHBIX, KOMMYHHMKATHUBHBIX M OPraHU3alMOHHBIX 3a/lad C COONI0JeHHEeM TpeOoBaHUil
HPrOHOMUKH, TEXHUKU O€3011aCHOCTH, TUTHEHBI, PECYPCOCOEPEHKEHHS, TPABOBBIX U ITHUECKUX
HOPM, HOPM HH()OPMAIIMOHHOM 6€30MacHOCTH;

co3laBaTh TEKCThl (DU3MUECKOTO COJIEp’KaHUs B pa3IUYHbIX (opmaTtax ¢ yd4€ToM
Ha3HaueHUs THPOPMALIUH U 1IeJIEBON ay TMTOPHH, BEIOUPas ONTUMAaJIbHYIO (hOpMY NMpeICTaBIECHUS]
Y BU3yaJIN3al1H.

KoMMyHuKaTHBHBIC YHHBeEpPCaabHbIE y4eOHbIC JCHCTBHA:

OCYIIECTBIIATH OOLIEHHE HA ypOKaxX (PU3UKU U BO BHEYPOUHOM AESITEIBbHOCTH;

pacro3HaBaTh MPEANOCHIIKYA KOHMIUKTHBIX CUTYAIH U CMSATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3pEHUs C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHMMATh U UCTOJIb30BaTh NPEUMYILIECTBA KOMaHIHON U HHIUBUAYaIbHON pabOThI;

BBIOMpPATh TEMATUKYy M METOJbl COBMECTHBIX JAECHUCTBUI C Y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr'0 YJI€HA KOJUIEKTUBA;

IPUHUMATh LEJIM COBMECTHOM JEATENbHOCTH, OPTraHU30BbIBaTh M KOOPAMHHUPOBATH
JIEHCTBHS 110 €€ JOCTHKEHHIO: COCTABIIATh IUIaH JEHCTBUN, pACTIPENENSTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYKJIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

OILICHMBATh KaY€CTBO CBOETO BKJIaJa M KaKJIOr0 y4acTHHKA KOMaHbl B OOIIUNA pe3ybTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBBIE NPOEKTHI, OLIEHWBATh WAEU C TMO3ULIHWHM HOBHU3HBI, OPUTMHAJIHHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IMO3UTHUBHOE CTPATErMYECKOE TOBEACHUE B PAa3JIUYHBIX CHUTYalMsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO JEATEIbHOCTh B 00JacTH (PU3UKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a/Ia4H;

CaMOCTOSTENIBHO COCTABJIATh IUIAH PENICHUS PACUETHBIX M KAuYE€CTBEHHBIX 3a]ad, IJIaH
BBITIOJIHEHHUS] MPAKTHUYECKOH paboThl ¢ Y4YETOM HMEIOMIMXCS PECypcoB, COOCTBEHHBIX
BO3MOYHOCTEN U MPENOYTEHUM;



JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANIOUTCHUN;

JienaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTDH 3a
pelieHue;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

Croco6cTBOBaTH (POPMUPOBAHHIO U MIPOSBICHUIO PYAUIIUN B 001aCTH (PU3HUKH, TIOCTOSIHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHATbHbII MHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIa/IETh HABBIKAMH [TO3HABATEIBHOMN peIeKCUU KaK OCO3HAHUS COBEPILIAEMBIX IEHCTBUHN U
MBICJIUTENBHBIX MPOIIECCOB, UX PE3YIHTaTOB U OCHOBAHUH;

UCIIOJIb30BaTh IPUEMBI pedIeKCHH JIJIsl OLIEHKH CUTYalllU, BbIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHHUS 110 UX CHIKCHHIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAIHU3E PE3yIbTaTOB ACSITEIbHOCTH;

NPUHUMATD ce0s1, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTHX IPU aHAINU3€E PE3yIbTaTOB AEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B nmporiecce nocTrKeHUS TMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOrPaMMBbI MO (PU3UKE IS
YPOBHSI CpeaHero oomero oOpa3oBaHusi y 00ydYalOMIMXCsl COBEPIICHCTBYETCS 3MOIIMOHAIBHBIN
UHTEIJJIEKT, MPEANoarauui chopMUpPOBaHHOCTD:

CaMOCO3HaHUS, BKJIFOYAIOMIETO CIOCOOHOCTh TOHUMATh CBOE SMOLIMOHAIBHOE COCTOSHHE,
BUJICTh HAMPABJICHUSI PAa3BUTHS COOCTBEHHOM SMOIMOHATBHON Cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHNS, BKIIFOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE IPHHUMATh OTBETCTBEHHOCTD
3a CBOE MOBEJICHNE, CITIOCOOHOCTh aAaNTUPOBATHCA K SMOIIMOHAIBLHBIM U3MEHEHUSIM U TPOSBIATh
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOLICH CTpeMJIEHHE K JOCTHKCHHIO LIEIH U YCIEXy,
ONITUMU3M, HHUIIHATUBHOCTh, YMEHHE JICHCTBOBATH UCXOJIS1 M3 CBOMX BO3MOYKHOCTEH;

HMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHMMAaTh SMOLIMOHAIBHOE COCTOSHHE IpPYTHUX,
YUUTBIBATh €TO MIPU OCYIIECTBICHHH OOIIEHNUs, CTIOCOOHOCTH K COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAUBATh OTHOUICHUS C JAPYTUMH
JFOIbMU, 3200THTHCS, IPOSBIISITh MHTEPEC U Pa3pemiaTh KOHMIUKTHI.

MNPEIMETHBIE PE3YJIBTATbBI

K konny oOyuenus B 10 kjaacce npegMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYYAIOLINXCS YMEHUH:

JEMOHCTPUPOBATh Ha MPUMEPax pPoib U MecTO (HU3UKHA B (POPMHUPOBAHUHM COBPEMEHHOM
Hay4YHON KapTHHBI MHUpA, B Pa3BUTUU COBPEMEHHON TE€XHUKU M TEXHOJOTHMH, B MPAKTUYECKOMH
JNeITEeILHOCTH JIFOIEH;

YUUTBIBATh I'PAaHUIIbI IPUMEHEHHUS U3YUEHHBIX (PU3NUYECKUX MOJIeNeil: MaTepraibHas TOUKa,
MHepLHaIbHas cucTeMa OTCYETa, aOCOITIOTHO TBEPAOE TENO, WCANIbHBIN ra3, MOJENIHU CTPOSHUS
ra3oB, JKUAKOCTEH M TBEPIBIX TeJN, TOUCUHBIH NIEKTPUUECKHUM 3apsi IPH PELIeHUH (PU3MUECKUX
3ajady;

pacrio3HaBaTh (hu3nyecKkue sBJICHUs (Tpolecchl) U OOBSICHATh MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJIIPHO-KHHETHYECKOW TEOPUH CTPOCHHUSI BEIIECTBA M AJIEKTPOJMHAMUKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE MIBIM)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBI)KEHUE TT0 OKPY>KHOCTH, WHEPIIUS, B3aUMO/ICHCTBHE Tell, TU(Py3Hsi, OPOYHOBCKOE IBIKEHHE,
CTPOEHHUE XUAKOCTEH U TBEPABIX Tel, U3MEHEeHHe 00bEMa Tell IpU HarpeBaHUM (OXJIaXIECHUH),
TEIUIOBOE paBHOBECHE, HCIapeHue, KOHJEHCAIUs, IUIaBlIeHUE, KpHUCTaIM3allus, KHUIIEHHUE,
BJI&KHOCTh BO3/lyXa, MOBBIIICHUE JIABICHUS T'a3a IPU €ro HarpeBaHUM B 3aKPBITOM COCY/I€, CBSI3b
MEXJy MapamMeTpaMu COCTOSIHMSI ra3a B H30Ipolieccax, JEeKTpU3alus Tell, B3auMOJEUCTBHE
3aps/i0B;

OMKCHIBAaTh MEXAHHUYECKOE IBUKEHHE, HCIONb3Yys (HU3MUECKHe BEIWYMHBI: KOOPJIWHATA,
yTh, TIEpEMEIICHUEe, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UMIYJbC Teja, KMHETHYeCKas
SHEprus, MOTEHLUalbHas JHEpPrusi, MeXaHudeckas paboTa, MexaHHuYecKass MOIIHOCTb;, MpHU



OTNKMCAHUU MPABUIILHO TPAKTOBATH (PU3NYECKUI CMBICI UCTIOIb3yEMbIX BETHUNH, UX 0003HAYEHUS
U eIUHUIBI, HAXOAUTHh (DOPMYJIBI, CBSA3BIBAIONINE NAHHYIO (U3UYECKYIO BEIUYHHY C JIPYTUMHU
BEJIMYUHAMU;

OMKCHIBATh HW3YYCHHBIE TEIUIOBBIC CBOWMCTBA TEN W TEIUIOBBIC SIBICHUS, HCIOIB3YS
¢dusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KHUHETHYecKas HSHeprus
Xa0TUYECKOTO JIBIKEHUS MOJIEKYJ, CPETHEKBaIpaTUYHAs CKOPOCTh MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, padora rasza, Kod(p(UIMEHT I0JIE3HOrO JNEHCTBUS TEIIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHUI CMBICI UCIIOJIb3YEMbIX BEITUYHH,
uxX O0003HAYeHWS M EIWHMIIBI, HAXOOUTh (OPMYJIbI, CBS3BIBAIOLIME JAHHYIO (PU3NYECKYIO
BEIIMYUHY C IPYTUMHU BEIIMIUHAM;

ONKCHIBATh HM3yUYEHHBIE JJIEKTPUUYECKHE CBONCTBA BEIIECTBA M AJICKTPUUYECKUE SIBICHUS
(mportiecchl), UCTIONB3YsT (GU3NYSCKUE BEIMYUHBL: AJICKTPUUYCCKUN 3apsil, dJIEKTPUUECKOE TOJe,
HANpPsDKEHHOCTh TIOJISl, MOTEHILMAal, PAa3HOCTh IMOTEHIMAIOB; IMPU ONUCAHUHM IPABHIBHO
TPAKTOBATh (PU3WYCCKUI CMBICT HCIOJIB3yeMbIX BEIUYHH, WX OOO3HAYCHUS W CIUHHUIIBL;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTMMH BETUYMHAMU;

AHATM3UPOBATh (U3MUYECKUE TPOILECChl U SBIICHUS, UCIOIB3Ys (U3MUYECKUE 3aKOHBI H
NPUHIUIIBL: 3aKOH BcemupHOro Ttsarotenus, |, |1 u Il 3akonsr HproToHa, 3aKoH coxpaHEHUs
MEXaHWYECKOW dHEPTUH, 3aKOH COXPAHCHHS MMITYJIbCA, IPUHIIUI CYMIEPIIO3UIIMHA CHJI, TIPUHITUTT
paBHOIPAaBUsI MHEPLUHUATBHBIX CUCTEM OTCUETA, MOJIEKYIIPHO-KHHETUYECKYIO0 TEOPUIO CTPOCHUS
BCIIICCTBA, Ta30BBIC 3aKOHBI, CBS3b CPEIHEH KWHETUYECCKOW HHEPIHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIi 3aKOH TEPMOIMHAMHKH, 3aKOH COXpaHEHUs
IIEKTPUIECKOTO 3apsia, 3akoH KysoHa, mpy 3TOM pa3andarh CIOBECHYIO (OPMYIIMPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIPAKEHUE U YCIOBUS (TpaHUIIbI, 00J1aCTH) TIPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC TIPUHIIUIIBI JICUCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIONIb30BAHMS B OBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIEPUMEHTBI IO WCCIEAOBAaHUI0 (DU3MYECKHX SBICHUH M IPOILECCOB C
UCIIONIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX HW3MEpEHuil, Mpu 3ToM (HOPMYIHpPOBAThH
npoOeMy/3aiady 1 TUIIOTE3Y YUeOHOTO KCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyA0BaHUS, TPOBOJAUTD OMBIT U POPMYITUPOBATH BHIBOIBI;

OCYIICCTBIISATh TPSMBIE M KOCBCHHBIE HM3MEpPEHUs (U3MUSCKUX BEIWYHH, MPH STOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJNb30BaTh W3BECTHBIE METOIbI OIIEHKHU
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEXTy PU3NYECKUMH BETHYMHAMHU C UCTIOIB30BAHUEM MPSIMBIX
U3MEpPEHUI, TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3YyJbTATHl IMOJYYCHHOMN
3aBUCHUMOCTHU (PM3NYECKUX BEIMYUH B BHJIE TAOIHI] U TPadUKOB, 1eJaTh BEIBOJIBI IO pe3yIbTaTaM
UCCJIC/IOBAHHS,

coOnrofath mpaBuia Oe30MacHOro TpyJda MpH MPOBEACHUM HCCIENOBAHUN B paMKax
y4e0HOT0 OJKCIIEPUMEHTa, YYeOHO-UCCIICIOBATEIbCKOW W TIPOCKTHOW  JEATCIIBHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U 1aO0OpaTOPHOTO 000pyAOBAHNUS;

pemate pacuéTHhIC 3a7adyd C SBHO 3aJaHHON (DU3MUECKOH MOJENbI0, HCHOIB3YS
dbuznyecKkre 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3UUYECKYIO
MOJICJTb, BBIICIATh (PU3NYCCKUE BEIMYMHBI W (OPMYJIBI, HEOOXOIUMBIC I e pelieHus,
MIPOBOAMTH PACU€ThI U OLIEHUBATH PEAbHOCTD MOJYYCHHOTO 3HAYeHUSI (PU3NUECKON BEeTMUNHBI,

peliaTh KadeCTBEHHBIC 3aJIa4d: BBICTPAMBATh JIOTHUSCKH HEMPOTHBOPCUUBYIO IETIOUKY
paccyXIeHUl ¢ OTOPOi Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

HCIIOJTb30BAaTh IPH PEIICHUH YUEOHBIX 33]1a4 COBpEMEHHBIC HH(POPMAITHOHHBIEC TEXHOJIOTHU
JUISL TIOUCKA, CTPYKTYpUPOBaHUWs, HHTEPIpPETAllMd W TPEACTaBICHUS Yy4eOHOW U Hay4dHO-
MOMYJISIPHOM MH(POPMAITUH, TIOTYYSHHON U3 PA3IMIHBIX HCTOYHHKOB, KPHTHYSCKU aHATH3UPOBATH
MoJTy4aeMyro HHPOPMAITHIO;

MIPUBOJUTEH TIPUMEPHI BKJIAJa POCCHUCKHX W 3apyOS)KHBIX YUYECHBIX-(DH3UKOB B Pa3BUTHE
HAYKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3UKE B TOBCETHEBHOM KU3HU JIJ1s1 00€CTIeUeHU S
0€30MacHOCTH TIPU OOpPAIIEHUH C MPUOOPAMH M TEXHUYECKUMU YCTPOMCTBAMH, TSI COXPaHEHUS
3JI0POBBS U COOJIIOIEHUS HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY>KaIOLIEH cpeie;



paboTaTh B IpyMIIe C BBIMOJIHEHUEM Pa3IMYHbIX COLMAIBHBIX POJIEH, IUIAHUPOBATh PabOTy
TpYNIIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATEIHOCTH B
HECTAaHAAPTHBIX CUTYyallUsX, aJleKBaTHO OLCHMBATh BKJAJ KaXKJIOTO M3 YYaCTHHUKOB TPYIIBI B
pelIeHHe paccMaTpUBaeMOi MPOOIIEMBI.

K koniy oOyuenus B 11 kJiacce npeMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojib U MECTO (PU3UKHU B (POPMHUPOBAHUHM COBPEMEHHOM
Hay4YHOW KAPTUHBI MMPA, B PA3BUTUM COBPEMEHHOM TEXHUKU M TEXHOJIOTMM, B IIPAKTUYECKOH
NEeSITeIbHOCTH JIIO/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YUUTBHIBaTh TPAaHUIBl TMPUMEHEHUS W3YYEHHBIX (U3NUYECKUX MOJICNEH: TOUYCUHBIH
JJIEKTPUUECKU 3apsi]l, Iyd CBETa, TOUEUHbII HICTOUHUK CBETA, sIEPHAs MO/IEIb aTOMa, HyKJIIOHHAs
MO/IENIb aTOMHOT'O Si/Ipa MPH peleHnH (PU3NIECKHX 3a/1a4;

pacrio3HaBaTh (hu3MUecKHe sBIEHUA (TMpoLEcChl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAaHTOBOW (DM3MKH: DIEKTpUYECKas MPOBOAMMOCTb, TEIIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JAECHWCTBUS TOKA, B3aMMOJAEHCTBHE MArHUTOB, 3JIEKTPOMAarHUTHas
WHIYKIUS, JCHCTBHE MAarHUTHOTO TOJS HA MPOBOJHUK C TOKOM U JBWKYIIMHCS 3apsij,
3JIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSAMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npejromiieHue, wuHTepdepeHus, Iuppakuus W TOJSApU3alUs CBETa, JUCIEPCUS CBETa,
dotoanekrpuueckuii 3¢pdexT (pororddexT), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAsl U MCKYCCTBEHHAsl Pall0aKTUBHOCTb;

OINUCBIBATh M3YUYECHHbIE CBOWCTBA BELIECTBA (IJIEKTPUUYECKHE, MAarHUTHBIE, ONTUYECKHE,
AIIEKTPUYECKYIO MTPOBOAUMOCTD PA3JIMYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SBJIECHUS (IIPOLIECCHI),
UCNONb3ysl (U3MYECKHE BEJIUYMHBL: JJIEKTPUUYECKMM 3apsi, cujla TOKa, 3JIEKTpUYECcKoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, Pa3HOCTb MOTEHIMAIOB, 3JIEKTPOABUKYLIAs CUIA,
paboTa TOKa, MHIYKIMS MarHUTHOro mouisd, cwia Amnepa, cuia JlopeHua, MHIYKTHUBHOCTb
KaTyIIKH, SHEPrusl 3JEKTPUUYECKOIO0 U MarHUTHOrO IOJIEH, NMEpUOJ U 4YacToTa KoseOaHuil B
KoJIeOaTebHOM KOHTYpE, 3apsil U CHUjla TOKa B IPOLIECCe TAPMOHUYECKUX 3JIEKTPOMAarHUTHBIX
KosneOaHui, (OKyCHOE pacCTOSHHWE M ONTHUYECKas CUja JIMH3bI, MPU ONUCAHUM MPABHIBHO
TPaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIWYMH, UX O00O3HaueHUs M EAMHUIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUYHMHY C IPYTUMH BEIMYMHAMY;

ONHUCBHIBATh M3YUYCHHbIE KBAHTOBBIC SIBJICHUS U TPOLECCHI, HCHOJIB3Yyd (U3NYECKUe
BEJIMYMHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETA, HPHEPrUS U
uMnynbc (OTOHA, TMEpPHOA IMoJypaclaja, SHEPrus CBsI3M AaTOMHBIX sJiep, NpU ONUCAHUU
IPAaBWIBHO TPAaKTOBAaTh (PU3WYECKUH CMBICI MCIONb3YyEMbIX BEJIWYUH, UX OOO3HAYEHUS] U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE IAHHYIO (DU3MYECKYIO BEIMUYMHY C JPYTUMH
BEJIMYMHAMH, BBIYHCIISITH 3HAYCHNE (PH3UUECKON BEITUMYHMHEI;

aHAJTM3UPOBaTh (PU3MUECKUE TPOLECCHl M SIBJICHUS, HMCIONB3YS (U3MUECKUE 3aKOHBI U
OpUHLMIBL 3akoH OMa, 3aKOHBl TIOCJENOBAaTEIIbHOIO U  MapajUIeNIbHOTO COEIUHEHUS
OPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 3JIEKTPOMArHUTHOW WHAYKLUUH, 3aKOH
MPSIMOJIMHEHHOTO pacHpOCTpaHEHUsI CBETA, 3aKOHBl OTPAKEHUS CBETA, 3aKOHBI IPETOMIICHUS
CBeTa, ypaBHeHHE DiHIITelHA 17151 hoTod(h(ekTa, 3aKOH COXpaHEHUs YHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHHUs AJIEKTPUYECKOro 3aps]a, 3aKOH COXpPaHEHHUS MacCOBOIO 4YHCIa,
noctynatel bopa, 3akoH paJMOAaKTMBHOTO pachaja, OpU 3TOM pa3jiuyaTh CIOBECHYIO
(GbOopMyIIMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCJIOBUS (TpaHMIIbl, 00JIacTH)
IPUMEHUMOCTH;

OTpeIeNATh HAlpaBJICHUE BEKTOpAa MHAYKIIMM MAarHUTHOTO MOJsl MPOBOJHUKA C TOKOM,
cuiiel Amnepa u cuibl JlopeHna;

CTPOUTH U OIUCHIBATH N300pakeHHe, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOW JIMH301;

BBIMOJIHATh JKCIIEPUMEHTHI 10 HCCIEOBAHUI0 (U3NYECKUX SIBICHHH W TPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHH: TMpH 3ToM  (HOPMYIHpPOBATh
npobaeMy/3agauy U rUIoTe3y y4eOHOro 3KCIIepuMeHTa, COOUpaTh yCTaHOBKY U3 PEJIOKEHHOTO
000py10BaHUs, MPOBOAUTE OMBIT U (POPMYJIUPOBATH BHIBOJIBI,



OCYHIECTBIISITh NpPSIMbIE M KOCBEHHbIE M3MEpeHUs (U3UYECKUX BEJIMYHMH, MPH STOM
BLI6I/IpaTb ONTUMAJILHBIN CHOCO6 HU3MCPCHUA U HCIOJBb30BAThL H3BCCTHBIC MCTOABI OLICHKU
MOTPEIIHOCTEN U3MEPEHUN;

uccjaca10BaTh 3aBUCUMOCTH (bI/IBI/I‘IGCKI/IX BCJIMYHMH C UCIIOJIB30BAaHUCM IIPAMBIX I/I3MepeHI/II712
IpU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DMKCHPOBATH PE3yJbTAaThl MOJYYEHHOH 3aBUCHUMOCTH
¢u3nueckux BeIMYMH B BUAe Tabiaui W rpaduKoB, [enaTh BBIBOABI IO pe3yJbTaTaM
UCCJIEJIOBAHMUS,

coOmoaTh mpaBmia O€30MacHOTO TpyJa MPH TMPOBEICHUM HCCIEAOBAaHUN B paMKax
y4eOHOr0 9SKCIEpUMEHTa, Y4eOHO-HUCCIENOBATEIbCKOW U MPOEKTHOW JEATENIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U JIAOOPaTOPHOTO 000PYAOBAHNUS;

pemiate pacuéTHhIE 3aJauyd C SBHO 3aJaHHOM (DU3MUYECKON MOJENbI0, HUCHOJIb3Ys
¢u3nveckre 3aKOHBI M MIPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33Ja4d BHIOMPATh (PU3UUECKYIO
MOJieJIb, BBIICIATH (U3NYECKUE BEIMYMHBI U (QOPMYJIbI, HEOOXOIWMble NIJs €€ peleHus,
MMPpOBOAUTH paC‘-IéTLI 1 OICHHUBATDH PCAIIBHOCTD IMOJIYYCHHOI'O 3HAUCHU A (bI/IBI/I'-IGCKOﬁ BCJIMYHHBI,

peliaTh KauyecTBEHHbIC 3a/layM: BBICTpAMBaTh JIOTMUECKH HEMPOTHBOPEUUBYIO LEHOYKY
paccy>XJIeHHI ¢ OMOpOo Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

MCIIOJIb30BAaTh MPU PEIICHUH YYEOHBIX 3a]1a4 COBpeMEHHbIe HH(POPMAIIMOHHBIE TEXHOJIOTHH
JUI TIOWCKA, CTPYKTYpUPOBAHHS, HWHTEPIPETAlMd M TPEICTAaBICHHS Yy4eOHOW W Hay4dHO-
NOMYJISIPHOM MH(pOPMAIUH, TOTYYEHHON U3 PA3IMYHBIX HCTOYHUKOB, KPUTUYECKU aHAITU3UPOBAThH
MOJTy9aeMyr0 HHPOPMAITHIO;

OOBSACHATH MPUHIIMIIBI ACWCTBUS MAIIUH, TIPUOOPOB U TEXHUUYECKUX YCTPONCTB, Pa3InyaTh
YCIIOBHS UX 0€30TaCHOTO MCTIOIB30BAHUS B TIOBCCTHEBHOM KU3HU;

MPUBOJIUTH MPUMEPHl BKIIAJa POCCUMCKHX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHUE
HayKH, B O0BSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B MOBCEIHEBHOM KU3HU JIJIs1 00eCTIeUeHUS
0€30MacHOCTH MPHU OOpAIIEHUH ¢ TPUOOPAMH U TEXHUYECKUMH yCTPONUCTBAMH, JJII COXpaHEHUS
3JI0POBBS U COOJIIO/ICHUS HOPM DKOJIOTUYECKOTO MOBEACHUSI B OKPY>KaIOIIEH cpeie;

paboTaTh B rpynie ¢ BBIIOJHEHUEM Pa3IMYHbIX COLUAIBHBIX POJIEH, IIIaHUPOBATh paboTy
TPYNIbl, pAlMOHAIBHO pACHpENeNsaTh OOS3aHHOCTH W IUIAHUPOBATh JESATEIBHOCTH B
HECTAHAAPTHBIX CUTyalUAX, aACKBATHO OLCHUBATHL BKJIAJ KaXXAOTO U3 YYAaCTHHUKOB I'DYIIILI B
pelieHrne paccMaTpUBaeMOi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

Neo HanmeHoBaHue pa3ieioB U TEM ITPOTPAMMBI KonunuecTBo yacoB DnexTpoHHbIE (IHU(POBBIE) 00pa3oBaTEIbHBIC
n/n Beero||  KoutposbHbie [TpakTuuecKue pecypesl
paboThl paboThl

|Pa3ne.11 1. DU3UKA U METOJbI HAYYHOI'O ITIO3HAHUA |
|l.1 ||<I)H3HKa U METO/IbI HAYYHOT'O MIO3HAHMS “ 2 “ H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 |
|I/IT0ro 110 pasaeiy “ 2 “ |
IPaznea 2. MEXAHUKA |
|2.l HKI/IHeMaTI/IKa H 5 H H HBI/I6JII/IOT€Ka LIOK https://m.edsoo.ru/7f41bf72 |
|2.2 HI[I/IHaMI/IKa H 7 H H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 |
|2.3 H3aKOHLI COXpaHCHHS B MEXaHUKE H 6 H 1 H 1 HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 |
|I/ITOro o pazjaeiy H 18 H |
|Pa3[1e.11 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA |
|3.l HOCHOBLI MOJICKYJISIPHO-KUHETHIECKON TCOPHH H 9 H H 1 HBI/I6JII/IOT€Ka LIOK https://m.edsoo.ru/7f41bf72 |
|3.2 HOCHOBH TEPMOJIUHAMHUKHI H 10 H 1 H HBI/I6J'II/IOT€Ka LIOK https://m.edsoo.ru/7f41bf72 |

3.3 ||ArperaTHblie cocTosiHUS BenecTBa. Da3zoBbie 5 bubGmuoreka LIOK https://m.edsoo.ru/7f41bf72

TIePEXO/IbI

|I/IT0ro 10 pasaeny H 24 H |
[Pasnen 4. DJIEKTPOJJMHAMUKA |
|4.1 HSneKTpOCTaTI/IKa H 10 H H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 |

4.2  |ITocTOSIHHBIN 3NIEKTpHYECKU TOK. TOKM B 12 1 bubmumoreka LIOK https://m.edsoo.ru/7f41bf72

Pa3IMYIHBIX Cpeax

|I/IT0ro 10 pa3aeny H 22 H |
|Pe3epBHOe BpeMsl H 2 H 1 H H |
|OBLLEE KOJIMUECTBO YACOB I10 IIPOTPAMME | 68 || 4 [ 4 [ |
|

[11 KJIACC
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Ne HaumMeHoBaHMe pa3ziesioB U TeM KosinuecTBo 4yacoB JnexkTpoHHbIEe ([UPOBbIE) 06pa30BaTEbHbIE
n/n HPOTparMbt Bcero| KonTposbHbIe [IpakTH4ecKue PECypChl
paboThI paboThI
Paszpen 1. 3JIEKTPOAUHAMHUKA
1.1 |MarHuTHOe noJie. JJIeKTPOMarHuTHas 11 1 3 Bub6auoTeka LIOK https://m.edsoo.ru/7f41c97c
UHAYKLUSA
WToro no pasgeny 11
Paspaen 2. KOJIEBAHHSA U BOJIHbBI
2.1 ||MexaHUYECKHE U 3JIEKTPOMATHUTHbBIE 9 1 Bbu6auoTeka LIOK https://m.edsoo.ru/7f41c97c
KoJie6aHus
2.2 |[MexaHUYeCKHE U 3JIEKTPOMArHUTHbIE 5 1 bu6sunoTteka [JOK https://m.edsoo.ru/7f41c97c
BOJIHBI
2.3 ||OnTuka 10 3 bu6auoTeka LIOK https://m.edsoo.ru/7f41c97c
HToro no pasgeny 24

Paszaen 3. OCHOBBI CIIEIIMAJIbHON TEOPUU OTHOCUTEJABHOCTH

3.1 ||OcHOBBI CeaJILHOW TEOPUU 4 1 bu6sunoTteka [JOK https://m.edsoo.ru/7f41c97c
OTHOCUTEJIbHOCTH

HToro no pasgeny 4

Pa3aen 4. KBAHTOBAA ®U3UKA

4.1 |D;1eMeHTbl KBAHTOBOU ONTHKU 6 bu6sunoTteka [JOK https://m.edsoo.ru/7f41c97c

4.2 ||CTpoeHue aToMa 4 Bbub6auoTeka LIOK https://m.edsoo.ru/7f41c97c

4.3 ||AToMHOe Apo 5 Bbub6auoTeka LIOK https://m.edsoo.ru/7f41c97c

HToro no pasgeny 15

Pasaen 5. 3J/IEMEHTbI ACTPOHOMUU U ACTPOPU3UKHU

5.1 ||3/1eMeHTbl aCTPOHOMHHU U aCTPOPU3HUKH || 7 1 bu6sunoTteka [JOK https://m.edsoo.ru/7f41c97c

HToro no pasgeny 7
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Ne HaumMeHoBaHMe pa3ziesioB U TeM KosinuecTBo 4yacoB JnexkTpoHHbIEe ([UPOBbIE) 06pa30BaTEbHbIE
n/n HPOTparMbt Bcero| KonTposbHbIe [IpakTH4ecKue PECypChl
paboThI paboThI
Paspes 6. OBOBIIAIOIIEE IIOBTOPEHHUE
6.1 ||O60061aroIee NIOBTOPEHUE 4 bubauoteka LIOK https://m.edsoo.ru/7f41c97c
HToro no paszeny 4
PesepBHOe BpeMa 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[IPOTPAMME
MNOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KonnuectBo yacoB Hara DneKTpoHHBIE U(POBHIE
n/n Boero|| Komrponsrsie || Tpaktideckie U3y4YeHUs o0pa3oBaTeNbHbIE PECYPChI
paboThI paboThI
1 ||[®usuka — Hayka o npupoze. HayuHbsle MeTOnbI O3HAHUS 1 bubnuoreka [IOK
OKPYKaloILIero MUpa https://m.edsoo.ru/ff0c32e2
2 ||Ponb u MmecTo ¢usuku B GOPMUPOBAHUHN COBPEMEHHOU 1 bubnuotexa [JOK
HAYYHOW KapTHHBI MUPA, B IPAKTHYECKOH JEATEIILHOCTH https://m.edsoo.ru/ff0c33e6
JTIoIen
3 |[MexaHunueckoe aBrkeHrne. OTHOCUTEIBHOCTD 1 bubmuorexa [JOK
MEXaHUYIECKOro JABkeHus. [Ilepemerienue, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
4  ||PaBHOMEpHOE MPSIMOIMHEHHOE IBUKEHHE 1 bubnnorexka [JOK
https://m.edsoo.ru/ff0c3620
5 |[PaBHOYCKOpEHHOE MPSIMOJIUHEHHOE TBUKEHUE 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0c372e
6 ||CBoOomHOE TTajzicHHe. Y CKOpeHre CBOOOIHOTO TaICHUS 1 bu6nmoreka [JOK
https://m.edsoo.ru/ff0c39cc
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negopMupoBaHHON NpyKUHBL. [loTeHIIMaNbHas SHEPTUs TeIa
BOJIM3U MOBEPXHOCTH 3eMIIU

Ne Tema ypoka KonunuecTBo uacos Hara DneKTpoHHbIE HU(POBBIE
n/m Boero| Komrponshbie || Tipaktiueckie U3YYCHHUS o0pa3oBaTeNibHbIE PECYPChHI
paboThI paboThI
7 |[KpuBosinHeliHOE ABHKEHUE. J|BU)KEHHE MaTepuaibHO Touku| 1 bubmuorexa [JOK
10 OKPY’KHOCTH https://m.edsoo.ru/ff0c3ada
8 |[[Ipuanmn otHocutenbHOCTH ["anunes. MHeprimanbHbIe 1 bu6mmoreka [IOK
cucteMbl otcuera. [lepBsiii 3akoH HproToHa https://m.edsoo.ru/ffOc3be8
9 ||Macca tena. Cuna. [Ipunuun cynepno3uuuu cui. Bropoi 1 bubnmoreka [JOK
3akoH HpIOTOHA I MaTepHaIbHOU TOYKH https://m.edsoo.ru/ffOc3be8
10 ||Tperwuii 3akoH HproToHa 1711 MaTEPUAIBHBIX TOUEK 1 bubnuorexa [JOK
https://m.edsoo.ru/ffO0c3be8
11 ||3akon BcemupHoro Tsarorenus. Cuna tspkectu. [leppas 1 bubnuorexa [JOK
KOCMHUYECKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
12 ||Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0c3el8
13 ||Cuna tpenus. Koapdunment tpenus. Cuna conpoTuBiIeHUs 1 bubnuoreka [IOK
MIPU JBYDKEHHUH TEJa B )KUJAKOCTH WJIH Ta3e https://m.edsoo.ru/ffOc3f76
14 |[loctynarenbHOE U BpalaTelbHOE IBUKEHUE a0COIIOTHO 1 bubnuoreka [IOK
TBEPIOTO Tesia. MOMEHT cuiibl. [lnnedo cuibl. Y cinoBust https://m.edsoo.ru/ffO0c41a6
paBHOBECHS TBEPAOTO TElla
15 ||Ummynbsc MmaTepuaibHOM TOUYKH, CUCTEMBI MATEPUATIbHBIX 1 bubnnorexa [JOK
Touyek. IMITyIibC chitbl. 3aKOH COXpaHEHHS UMITYJTbCA. https://m.edsoo.ru/ff0c43d6
PeakTuBHOE IBHXKEHHE
16 ||PaGoTa u MmomHOCTh critbl. KuneTnueckas 2Heprus 1 bubnuotexa [JOK
MaTepuatbHOW TOUKH. Teopema 00 U3MEHEHUHU https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUn
17 |ITorenumanbHas sHeprus. [loTeHMaNbHas SHEPTHS YIPYTO 1 bubnuorexa [IOK

https://m.edsoo.ru/ffOc461a
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Ne Tema ypoka KonunuecTBo uacos Hara DneKTpoHHbIE HU(POBBIE
n/m U3YYCHHUS o0pa3oBaTeNibHbIE PECYPChHI
Bcero|| Kontponshseie || [IpakTtuueckue Y p PECYP
paboThI paboThI
18 ||[ToTeHnmanpHbIC U HETIOTEHIIUATBHBIE CHIIBI. CBsI3b PaOOTHI 1 bu6mmoreka [IOK
HETMOTCHIMATBHBIX CHJI C K3MEHCHHEM MEXaHHUCCKOM https://m.edsoo.ru/ff0c478c
SHEPTUU CHCTEMBI TeJl. 3aKOH COXpaHEHUSI MEXaHUICCKOM
SHEPrUu
19 |[JIabopatopnas pabota «MccnenoBanue cBsizu padoTsl cuiibl ¢|| 1 1
M3MEHEHHEM MEXaHUYECKOI HEepPTuu Tella Ha TpuMepe
PaCTSDKCHUS PE3UHOBOTO KI'yTa
20 |[KontponbHas pabota no reme «Kunematuka. Jlunamuka. 1 1 bubnnoreka [JOK
3aKOHBI COXPAHCHUS B MEXaHHUKE) https://m.edsoo.ru/ff0c4b74
21 ||OcHOBHBIE MOJOXKEHUS MOJEKYJIAPHO-KMHETUYECKOM Teopuu. || 1 bubnnoreka [JOK
bpoyHoBckoe nemwxkenue. Auddysus https://m.edsoo.ru/ffOc4dc2
22 ||XapakTep ABMKEHUS U B3aUMOJCHCTBUS YaCTHII BELIECTBA. 1
Mogenu cTpoeHus ra3oB, KUIAKOCTEW U TBEPABIX TEI
23 ||Macca monekyn. KomnuectBo BemectBa. [locrossnaas 1
ABoraapo
24 || TernmoBoe paBHOBecHe. TeMiepaTypa U €€ u3MepeHue. 1
[Ixana remneparyp Llenbcus
25 |[MneanbHbiit ra3 B MKT. OcHoBHOE ypaBHeHHe MKT 1 bubnnoreka [JOK
https://m.edsoo.ru/ffOc4fde
26 ||AGconroTHas TeMIiepatypa Kak Mepa cpeHel KuHeTH4eckou || 1 bubnmnoreka [JOK
SHEPTHUH JBIKCHUS MOJIEKYJ1. YpaBHeHue MeHeneeBa- https://m.edsoo.ru/ff0c511e
Kunaneiipona
27 |3akon lanpToHa. ["a30BBIC 3aKOHBI 1
28 |/labopaTopnas pabota «VccnenoBaHue 3aBUCUMOCTH MEXTY 1 1
rapaMeTpamMu COCTOSIHUSI Pa3pEeKEHHOTO raza»
29 ||M3omporiecchl B HACAIbHOM Ta3e U UX rpaduyueckoe 1 bubnmuotexa [JOK

npeaACTaBJICHUC

https://m.edsoo.ru/ff0c570e
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Ne Tema ypoka KonunuecTBo uacos Hara DneKTpoHHbIE HU(POBBIE
n/m Boero| Komrponshbie || Tipaktiueckie U3YYCHHUS o0pa3oBaTeNibHbIE PECYPChHI
paboThI paboThI
30 ||BayTpeHHss sHEprusi TepMOJAUHAMUYECKOM CUCTEMBI U 1 bubmuorexa [JOK
crocoObl e€ n3MeneHust. KonnyecTBo TEIUIOTH M pabora. https://m.edsoo.ru/ff0c5952
BHyTpeHHsIs SHEpTHUsl 0JTHOATOMHOTO UJICATHHOTO Ta3a
31 ||Bune! Temonepenayu 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0c5c36
32 ||YnenbHas TEmIOEMKOCTD BelecTBa. KomuuecTBo TEmIoTh 1 bubnnoreka [JOK
npu Teruionepeaaye. AauabaTHbIN MPOIECC https://m.edsoo.ru/ff0c5c36
33 ||[IepBbiii 3aKOH TEPMOAMHAMUKY U €T0 IPUMEHEHUE K 1 bubnnoreka [JOK
H30IIpoIeccam https://m.edsoo.ru/ffOc5efc
34 ||HeoOpatumocTs mporieccoB B mpupoae. Bropoit 3akon 1 bubnnoreka [JOK
TEPMOIUHAMUKHU https://m.edsoo.ru/ff0c6230
35 |[[Ipuanun peiicteus u KI1/ TernoBoi MamHbI 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a
36 ||{uxn Kapno u ero KITJI 1
37 ||Oxomornveckre MpoOIeMbl TETIOIHEPTETHKH 1
38 ||O6006maromuii ypok «MonekymnspHas pusuka. OCHOBBI 1 bubnmnoreka [JOK
TEPMOTTHAMHKH https://m.edsoo0.ru/ff0c6938
39 |[KonTponbHas pabota 1o reme «MonekyispHas pusmka. 1 1 bubnuoreka [IOK
OCHOBBI TEPMOIMHAMHKID https://m.edsoo.ru/ff0c6a50
40 |[TapooOpa3oBanue U KOHIeHCaNus. VcriapeHne u KuieHue 1 bubnmnoreka [JOK
https://m.edsoo.ru/ff0c63b6
41 |[AGcomoTHAs M OTHOCUTENbHAS BJIAKHOCTH BO3AyXa. 1 bubnuotexa [JOK
Haceimennsrii nap https://m.edsoo.ru/ff0c64d8
42 |[Teépnoe Teno. Kpucrammaeckue u amopdHbIe Tena. 1 bubmuotexa [JOK

AHU30TPONUS CBONCTB KPUCTAIUIOB. JKuaAKNE KPUCTAILIIBL.
CoBpeMeHHbIE MaTepHallbl

https://m.edsoo.ru/ffOc65f0
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Ne Tema ypoka KonunuecTBo uacos Hara DneKTpoHHbIE HU(POBBIE
n/m Boero| Komrponshbie || Tipaktiueckie U3YYCHHUS o0pa3oBaTeNibHbIE PECYPChHI
paboThI paboThI
43 |[[InaBneHue v KpUCTALIU3AMMS. Y IeTbHAS TEIJIOTa 1 bu6mmoreka [IOK
wiaBiacHus. CyOauMarius https://m.edsoo.ru/ff0c6708
44 |YpaBHEHHE TEIJIOBOTO OamaHca 1 bubnnoreka [HOK
https://m.edsoo.ru/ff0c6820
45 ||DnexTpusanus Ten. DIeKTpUuueckui 3aps. /Ia suaa 1 bubnmoreka [JOK
AIEKTPUUYCCKUX 3aPsI0B https://m.edsoo.ru/ffOc6bcc
46 |ITpoBOIHUKH, TUAJIEKTPUKH U TTOTYIIPOBOJIHUKHU. 3aKOH 1 bubnuorexa [JOK
COXpaHEHHS AIICKTPUUECKOro 3apsijia https://m.edsoo.ru/ffOc6bcc
47 ||B3zaumonetlictBue 3apsnoB. 3akoH Kynona. Toueunsiii 1 bubnnorexa [HOK
AJIEKTPUUYECKHUIT 3apsijT https://m.edsoo.ru/ffOc6ces
48 ||Hampsok€HHOCTH dneKTprueckoro nosst. [Ipuniun 1 bubnnoreka [JOK
CYIEPIO3UIIMHU CKTPHUYCCKUX MoJei. JIuaun https://m.edsoo.ru/ff0c6df2
HaIPSHKEHHOCTH
49 |[Pabota cui asekTpocTaTuueckoro mosjs. [lorenmman. 1 bubnuotexa [JOK
Pa3HOCTh OTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
50 ||[IpoBOAHMKY M TUANEKTPUKH B 3JIEKTPOCTATUUECKOM IOJIE. 1 bubnnorexka [JOK
JInsnexTpudeckast pOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
51 ||9nextpoémrocTs. Konaencarop 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0c7126
52 || DneKTpo€MKOCTh TUIOCKOTO KOHIEHCATOpa. DHEePrHs 1 bubnmoreka [JOK
3apsHKEHHOT0 KOHIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 |JIaboparopHas pabota "M3MepeHne IMeKTPOEMKOCTH 1 1
KOHJeHcaTopa"
54 |llpuHIMO AEUCTBHUS U TPUMEHEHHE KOHACHCATOPOB, 1

KOIIMPOBAJIBHOTO aIlrapara, CTPYﬁHOFO IIpUHTCPA.

DnexTpocTaTHyecKas 3aluTa. 3a3eMIeHHe IEKTPonpudopoB
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Ne Tema ypoka KonunuecTBo uacos Hara DneKTpoHHbIE HU(POBBIE
n/m U3YYCHHUS o0pa3oBaTeNibHbIE PECYPChHI
Bcero|| Kontponshseie || [IpakTtuueckue Y p PECYP
paboThI paboThI

55 || DneKTpuYecKuil TOK, YCIOBHS €ro CyIIeCTBOBAHUSI. 1
[Tocrosannsiit Tok. Cuna Toka. Hanpsbkenue.
Conpotusnenue. 3akoH Oma 17151 yyacTKa Lenu

56 |[[locnenoBatenbHOE, MAapaJUIEIbHOE, CMEIIAHHOE coeuHenue || 1 0.5 bubnmoreka [JOK
npoBoAHUKOB. JlabopaTopHas pabora «l3y4yeHue https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COEAMHEHUS PE3UCTOPOBY

57 ||PaGoTa u MOIITHOCTH IEKTPUIECKOTO TOKA. 3aKOH Joys- 1 bubnuorexa [JOK
Jlenma https://m.edsoo.ru/ff0c7838

58 |[3akon Oma 115t TOJIHOM (3aMKHYTOM) JIEKTPUUECKOM LIETIH. 1 0.5 bubnuorexa [JOK
Koportkoe 3ambikanue. Jlaboparopuas padora «/3mepenne https://m.edsoo.ru/ff0c7ae0
3/1C ucToyHuKa TOKa U €ro BHyTPEHHETO COMPOTUBIICHHUS

59 ||DnexTpoHHAas MPOBOAMMOCTH TBEPIBIX METAILIOB. 1
3aBUCHUMOCTh CONIPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTH

60 |DnexTpuueckuii Tok B Bakyyme. CBOMCTBaA 3/IEKTPOHHBIX 1
MTyYKOB

61 |ITosynpoBOAHMKH, UX COOCTBEHHAs! U IPUMECHAs 1 bubnuoreka [IOK
npoBoauMocTh. CBOCTBA p—N-Miepexoa. https://m.edsoo.ru/ff0c84ae
[TonynpoBOoAHUKOBEIE TPUOOPHI

62 | DnexTpudecKkuil TOK B pacCTBOpPax M paciuiaBax 1 bubnuotexa [JOK
AJIEKTPOJIMTOB. DICKTPOIUTHUECKAS TUCCOIIHALIHS. https://m.edsoo.ru/ff0c82ba
OneKTponan3

63 | DnexTpudeckuii TOK B razax. CaMOCTOSTENbHBIN U 1 bubnuotexa [JOK
HECaMOCTOSITeNbHBIN pa3psa. Monuus. [lnazma https://m.edsoo.ru/ffOc84ae

64 | DnexTpudeckue MpuOOPHI U yCTPONUCTBA U UX MPAKTHIECKOE 1 bubmuotexa [JOK

MMPUMCHCHUC. HpaBI/IJ'Ia TEXHHUKHU 0€30MMacHOCTHU

https://m.edsoo.ru/ff0c86fc
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Ne Tema ypoka KonunuecTBo uacos Hara DneKTpoHHbIE HU(POBBIE
n/m Boero| Komrponshbie || Tipaktiueckie U3YYCHHUS o0pa3oBaTeNibHbIE PECYPChHI
paboThI paboThI
65 ||O606maromuii ypok «IEeKTPOIUHAMHUKAY 1 bubnroreka [JOK
https://m.edsoo.ru/ff0c88be
66 |KonTponbHas paboTa 1o TemMe «NeKTPOCTaTHUKA. 1 1 bubmuorexa [JOK
IToCcTOSIHHBIH 3JIEKTPHUCCKUIT TOK. TOKH B pa3InYHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 |PesepBublii ypok. KonTponbHas paboTa 1o teme 1 1 bubnnoreka [JOK
"DneKTpouHaMHKA" https://m.edsoo.ru/ff0c8c56
68 |PesepBHbIil ypok. O600maromuii ypok mo temam 10 kiracca 1 bubnnoreka [JOK
https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
11 KJIACC
Ne Tema ypoka KosinyectBo yacos ‘ Hata JJ1eKTpOHHBIE IUPPOBbIE
n/no Beero|| Komrponsate | pakrieckue M3y4YeHust 06pazoBaTesbHbIE PECYPChI
paboThl paboThl
1 |[TocTossHHBIE MAarHUThI U UX B3aUMO/ielicTBUe. MarHUTHOE 1 bubaunoreka LIOK
noJie. BekTop MarHUTHOM UHAYKIUU. JIMHUY MarHUTHOU https://m.edsoo.ru/ff0c9778
VHAYKI AU
2 |IMarHuTHOe moJie NPOBOJAHHUKA C TOKOM. ONbIT pcTeaa. 1 bu6bsaunoTeka [JOK
B3aumoieiicTBYE TPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 |/labopaTopHasi paboTa «M3yyeHHe MarHUTHOTO NOJIs 1 1 BubanoTeka LIOK
KaTYILIKHU C TOKOM» https://m.edsoo.ru/ff0c98fe
4 ||[leficTBMe MarHMTHOTIO M0JIsI HA TPOBOJHUK C TOKOM. CuJia 1 1 bub6anoTeka LIOK
Amrnepa. JlabopaTopHas pabota «McciaenoBaHue AeicTBUSA https://m.edsoo.ru/ff0c9ac0
NOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM»
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Ne Tema ypoka KosinuectBo 4acoB Jarta JyeKTpOHHbBIE TUPPOBBIE
6
n/m Bcero|| KonTposibHble || [IpakTuyeckue LEALLL OOpasopate/IbHble perypent
paboThl paboThl
5 |JedicTBMEe MarHUTHOTO MOJIS1 HAa JIBUXKYIIYIOCS 3apsi>KeHHy0 | 1 bubaunoTeka [JOK
yactuny. Cuia Jlopenna. Pabora cusbl JlopeHua https://m.edsoo.ru/ff0c9df4
6 |DnekTpoMarHuTHas UHAYKILMS. [IoTOK BekTOpa MarHUTHOM || 1
MHAYKLUU. 3/1C MHAYKLIMU. 3aKOH 3JIEKTPOMarHUTHOU
uHAyKuu @apajes
7 |J/labopaTopHas paboTa «HcciesoBaHue sIBJIEHUS 1 1 Bu6snoTeka LIOK
3JIEKTPOMarHUTHOM UHAYKL U U » https://m.edsoo.ru/ff0cal50
8 ||UHAYKTUBHOCTb. fABJNeHUe camouHAYKIUU. I/[C 1 buobanoreka LIOK
CaMOWHAYKIIMU. JHEPryUsi MarHUTHOTO M0JIS1 KATYLIKHU C https://m.edsoo.ru/ff0ca600
TOKOM. JJIEKTPOMarHMTHOE MoJjie
9 |TexHuyeckue yCTPOWCTBA U UX IPUMeHEHUE: NOCTOSTHHbIE 1
MarHUThl, 3JIEKTPOMAarHuThl, 3JIEKTPOJBUTATEb,
YCKOPHUTEJIH 3/IeMeHTAPHBIX YaCTHUL, UHAYKIIMOHHAs Neyb
10 ||O6o6marouuit ypok «MaraiutTHoe noJie. JJeKTpoMaruutHas| 1 bubanoTeka LIOK
VHAYKIAS» https://m.edsoo.ru/ff0cab82
11 |[KoHTposibHas paboTa o TeMe «MarHuTHOe moJie. 1 1 BubsnoTeka LIOK
JJIeKTpOMarHuTHas UHAYKLUA» https://m.edsoo.ru/ff0cad58
12 ||CBoGoiHbIE MeXaHUYECKHE KosiebaHusA. [apMoHuYeckue 1 bubanoTeka LIOK
KoJiebaHUs1. YpaBHeHHe TapMOHHUYECKUX KOJIeOaHUH. https://m.edsoo.ru/ff0caf06
[IpeBpauienyre sHepruu
13 |UlabopaTopHas paboTa «MccienoBaHue 3aBUCHMOCTH 1 1
nepuro/ia MaJiblX KojiebaHW# Ipy3a Ha HUTH OT AJIMHbI HUTH
¥ Macchbl rpy3a»
14 ||KonebaTenbHbli KOHTYpP. CBOGO/HbIE 3/IEKTPOMAarHUTHbIE 1 Bu6auoTteka LJOK

KoJie6aHUs B Ulea/IbHOM KoJie6aTeIbHOM KOHTYpE.
AHasI0THsI MEXAY MEXaHUYECKUMHU U 3JIEKTPOMarHUTHBIMHU
KOoJIeOaHUAMU

https://m.edsoo.ru/ff0cb820
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Ne Tema ypoka KosinuectBo 4acoB Jarta JyeKTpOHHbBIE TUPPOBBIE
n/1 HN3y4YEeHUA o6pa3oBaTe/IbHbIE PECYPCHI
/ Bcero|| KonTposibHble || [IpakTuyeckue A P peLyp
paboThl paboThl
15 |[®@opmysia ToMcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B 1 bubaunoTeka [JOK
yJleaJlbHOM KoJiebaTeJIbHOM KOHType https://m.edsoo.ru/ff0cb9c4
16 |[lpexacTtaByieHHe 0 3aTyXaOIUX KOJIe6AHUSX. 1 bu6anoTteka LJOK
BbIHYK/j)eHHble MeXaHUUYECKHE KoJiebaHus. Pe3oHaHC. https://m.edsoo.ru/ffOcbb86
BbIHYK/jeHHbIEe 3JIEKTPOMarHMTHbIE KOJIeO6aHUS
17 |[lepeMeHHbIH TOK. CHHyCOUJA/IbHbIM TIEPEMEHHbIN TOK. 1 bu6baunoteka [JOK
Mo1iHOCTb NepeMEHHOI0 TOKA. AMIIUTYHOE U https://m.edsoo.ru/ff0cbd34
JIeMCTBYIOIIlee 3HAaYEeHUE CUJIbl TOKA U HaMPs>KEHU s
18 |TpancdopmaTop. [IporsBo/icTBO, Nepesaya U noTpebyeHue || 1
3JIEKTPUYECKOUN SHEPTHUHU
19 ||YcTpo#icTBO M paKTUYeCKOe MPpUMeEHEHME 3JieKTpudyeckoro| 1 bubanoteka [IOK
3BOHKQ, reHepaTopa epeMeHHOro TOKa, IMHUU https://m.edsoo.ru/ff0cc324
3JieKTponepejay
20 |DkoJsioruyecKkre puCcKY Npy NpOU3BO/JCTBE 1
3JieKTpo3aHepruu. KynbTypa ucnosib30BaHusA
3JIEKTPO3HEPIUU B OBCEJHEBHOM KU3HU
21 |MexaHMYeCKHe BOJIHbBI, YCJOBUS pacnpoOCTpaHEeHHUS. 1 Bu6auoTteka LJOK
[Tepuon. CKOpOCTb pacpoCTpaHEHHUs U JIJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[lonepeyHble ¥ NPOOJIbHBIE BOJHBI
22 ||3Byk. CkopocTb 3ByKa. [poMKOCTb 3ByKa. BbicoTa ToHa. 1 bubanoTeka LIOK
Tem6p 3Byka https://m.edsoo.ru/ffO0cccOc
23 ||D/1eKTpOMarHMTHbIE BOJIHbI, UX CBOMCTBA U CKOPOCTh. 1 bu6saunoteka [JOK
[[Ikasia 3/1eKTPOMArHUTHHIX BOJIH https://m.edsoo.ru/ffOccfe0
24 |[IpyuHIMIBI paIMOCBS3U U TeseBUAeHus. Pa3BuTtue cpeacts || 1
cBs3U. Paguosiokanus
25 |[KonTpoJibHas pa6oTa «Kosie6aHuUsT ¥ BOJTHBI» 1 1 BubanoTeka LIOK

https://m.edsoo.ru/ff0cc6f8



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

Ne Tema ypoka KosinuectBo 4acoB Jarta JyeKTpOHHbBIE TUPPOBBIE
6
n/m Bcero|| KonTposibHble || [IpakTuyeckue LEALLL OOpasopate/IbHble perypent
paboThl paboThl
26 |[IpssMoJIMHEeHOe pacnpocTpaHeHHe CBeTa B OJHOPOJHOM 1 bubaunoTeka [JOK
cpeze. ToyedyHbI UCTOYHUK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
27 ||OTpaxkeHue cBeTa. 3aKOHbBI OTpaXkeHUsI cBeTa. [locTpoeHue 1 bubaunoTeka [JOK
M300paKeHUH B IIJIOCKOM 3epKaJie https://m.edsoo.ru/ff0cd4e0
28 |llpesnomMsieHue cBeTa. [lo/lHOe BHYyTpeHHee OTpaXkeHHe. 1 Bbu6auoTteka [JOK
[IpesiesIbHBIN yToJ1 TOJIHOTO BHYTPEHHET0 OTPaKEeHUs https://m.edsoo.ru/ff0cd7f6
29 ||/TabopaTopHas paboTa «M3MepeHHe MMOKa3aTessl 1 1 Bu6snoTeka LIOK
NpeJIOMJIEHUS CTEKJIa» https://m.edsoo.ru/ff0cd67a
30 |JIuH3bl [locTpoeHune n306pakeHu B inH3e. PopmyJia 1 bubanoTeka LIOK
TOHKOM JINH3bI. YBeJIMYeHUe JIMH3bI https://m.edsoo.ru/ff0cddle
31 ||/TabopaTopHas paboTa «MccienoBaHue CBOMCTB 1 1
M300paKeHU# B JIMH3aX»
32 ||Aucnepcus cBeTa. CJI0’KHbIM cocTaB 6eJioro cBeTa. l|BeT. 1 1
JlabopaTopHas paboTa «HabstojeHre AYCIIEpCUU CBETa»
33 ||UnTepdepenyus cBeta. Judpaxkuus cBeTa. 1 Bu6auoTteka LJOK
JlvdpakumoHHas peliéTka https://m.edsoo.ru/ffOced22
34 |[[lomepeyHOCTb CBETOBBIX BOJIH. [losiipu3anus ceeTa 1 bu6saunoTeka [JOK
https://m.edsoo.ru/ff0cf02e
35 ||OnTHYecKre NpUGOPHI U YCTPOKMCTBA U YCIOBUS UX 1
6e30MacHOro NpuMeHeHHUs
36 |'paHHUIBI MPUMEHHUMOCTH KJIaCCUYECKON MEXaHUKH. 1 bu6snoTeka [IOK
[TocTy1aThl clieliaibHOM TEOPUU OTHOCUTEIbHOCTH https://m.edsoo.ru/ff0cf862
37 ||OTHOCHUTENIbHOCTb OJHOBPEMEHHOCTHU. 3aMe/iJiIeHHe 1 Bubaunoreka LIOK
BpeMeHHU U COKpallleHHe AJIUHbI https://m.edsoo.ru/ffOcfa42
38 || 9Heprus ¥ UMMYJIbC PeJSITUBUCTCKON YacTULbl. CBSA3b 1 Bu6auoTteka LJOK

MacCChbI C 3Hepr1/1e1?1 U UMITYJIbCOM. 3Hepl"I/IH IMOKOA

https://m.edsoo.ru/ffOcfc68
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Ne Tema ypoka KosimuecTBo 4acoB JaTa JyeKTpOHHbBIE TUPPOBBIE
n/n Bcero|| Kontposnmbre || llpaxtudeckie H3y4eHUSs o6pa3oBaTe/ibHbIe PeCypPChl
paboThl paboThl
39 |[KoHnTposibHas paboTa «OnTruka. OCHOBBI ClleliHaIbHOM 1 1 BubsnoTeka LIOK
TEOPUU OTHOCUTEJIBHOCTHU» https://m.edsoo.ru/ffOcf6f0
40 |®otonsl. Popmy.ia [lnaHka. IHeprus U UMNYJIbC GOTOHA 1 bubaunorteka LJOK
https://m.edsoo.ru/ffOcfe16
41 ||OTkpbiTHE U uccaenoBaHue ¢poTosadpdekTa. OnbiThl A. T 1 BubanoTeka LIOK
CtosieToBa https://m.edsoo.ru/ffOcffc4
42 ||3akoHbl poTosdpdekTa. YpaBHeHHE IUHIITEWHA JJIsT 1 bubsaunoteka [JOK
¢dotoadodekra. «KpacHas rpanuna» poroadpdekrta https://m.edsoo.ru/ff0d015e
43 |\laBnenue cBeta. OnbiThl I1. H. J/lebegeBa. Xumuueckoe 1 bubanoreka LIOK
JleCTBUE CBeTa https://m.edsoo.ru/ff0d04a6
44 |TexHUYeCKHE YCTPOUCTBA U MPAKTUYECKOE IPUMEHEHHE: 1
¢doTo3asieMeHT, POTOAATUHK, COJTHEYHAS HaTapes,
CBETOJ MO/
45 ||Pemenue 3aa4 10 TeMe «JJI€MEHTbl KBAHTOBOM OITHKU» 1 bu6saunoTeka [JOK
https://m.edsoo.ru/ff0d0302
46 |[Mogenb aToma ToMcoHa. OnbiThl Pesepdopa no 1 Bu6auoTteka LJOK
paccesiHUIO a-4acTull,. [l1aHeTapHas MoJiesib aToMa https://m.edsoo.ru/ff0d091a
47 |[MoctynaTsl Bopa 1 Bu6auoTteka LJOK
https://m.edsoo.ru/ff0dOafa
48 |[M3nydyeHue u norJionieHre GOTOHOB MPH nepexoze atomac || 1 bu6auoTteka [JOK
O/IHOT'0 YPOBHSI 9HEPTUH Ha Jpyroi. Busbl cnekTpoB https://m.edsoo.ru/ff0dOafa
49 ||BosiHOBbIE CBOMCTBaA YyacTull. BosiHbl e Bpoits. 1 bub6anoTeka LIOK
KopnyckysisipHo-Bo/iHOBOM Ayain3M. CHOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYK/JJeHHO€E U3JIyYeHHe
50 ||OTkpbITHE pagroakKTUBHOCTH. OnbIThI Pe3epdopaa no 1 bub6anoTeka LIOK

onpeae/JieHUI0 CoCTaBa paIJMOAKTUBHOI'O U3JTYYE€HUA

https://m.edsoo.ru/ff0d0fd2
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Ne Tema ypoka KosinuectBo 4acoB Jarta JyeKTpOHHbBIE TUPPOBBIE
n/1 HN3y4YEeHUA o6pa3oBaTe/IbHbIE PECYPCHI
/ Bcero|| KonTposibHble || [IpakTuyeckue A P peLyp
paboThl paboThl

51 |CBoiicTBa asnbda-, 6eTa-, raMMa-u3aydeHus. BausHue 1
PaZiM0aKTUBHOCTHU Ha KUBble OPTaHU3MbI

52 ||OTKpbITHE NPOTOHA U HEHTpoHa. U3oTomnbl. Anbda-pacnag. 1 bubaunoTeka [JOK
JJIeKTPOHHBIN U NO3UTPOHHBIN GeTa-pacnaz. [amma- https://m.edsoo.ru/ff0d1162
W3Jly4eHue

53 ||9Heprus cBS3U HYKJIOHOB B siipe. lilepHble peaKIHH. 1 bu6baunoteka [JOK
AnepHblil peakTop. [Ipo6/1eMbl, NEPCIEKTHUBHI, https://m.edsoo.ru/ff0d1356
3KO0JIOTUYECKHE aCNEKTHI 1JepPHOM 3HEPTeTUKHU

54 |9seMeHTapHbIe YacTHUIbl. OTKPBITHE MO3UTPOHA. MeTO/Ibl 1 bubanoTeka [IOK
Hab6JII0/IeHUS U PETUCTPALIMU 3JIeMEHTAPHBIX YACTHUIL. https://m.edsoo.ru/ff0d0e38
Kpyrabii cron «®yHaaMeHTa/IbHble B3aUMO/IEWCTBUS.
EnuHcTBO Ppr3MUECKOW KapTHUHbBI MHUpa»

55 |Bua 3Bé3aHorO Heba. Co3Be3/usl, ipKre 3BE3/1bl, IJIAHETHI, 1
MX BUJUMOE iBM>KeHue. CoIHeYHast cucTeMa

56 ||CostHue. CosHeYHAsi aKTUBHOCTD. ICTOUHUK SHEPTUU 1
CoJiH1la U 3BE3/]

57 ||3BE3/bl, UX OCHOBHbIE XapaKTEPUCTHUKHU. 3BE3/IbI IJIABHOMU 1
1ocJie0BaTeJbHOCTHU. BHyTpeHHee cTpoeHUe 3BE3/.
CoBpeMeHHbIe NPeACTaBJEHUS O NIPOUCXOKIEHUU U
sBoJsron My CosTHLIA U 3BE3/,

58 |Mueunniii [lyTh — Hama [anakTuka. [losoxeHue u 1
ABrKeHUue CosHLA B ['asakTuke. [anakTUKU. YEpHbIe AbIpbI
B f/ipax raJlakTHK

59 |BcenenHas. Pas6eranue rasnaktuk. Teopus BoJibiioro 1
B3pbIBa. PesinkTOBOE HM3/yyeHHe. MeTarajiakTrhka

60 |[HepemeHHbIe Mp0o6JIEMBI aCTPOHOMHHU 1
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Ne Tema ypoka KosinuectBo 4acoB Jarta JyeKTpOHHbBIE TUPPOBBIE
6
n/m Bcero|| KonTposibHble || [IpakTuyeckue LEALLL OOpasopate/IbHble perypent
paboThl paboThl
61 |[KoHTpoJibHasA paboTa «3JIeMeHThbl aCTPOHOMHUHU U 1 1
acTpOPU3UKU»
62 ||0606mamIui ypok. Posb pU3UMKU U aCTPOHOMUH B 1
3KOHOMMYECKOH, TEXHOJIOTHYECKOH, COLIMaJIbHON U
3THUYECKOU chepax /leATeJTbHOCTH YesI0BeKa
63 ||O6o6uatomuit ypok. Posib 1 MecTo GU3UKHK U acTpoHOMUU B 1
COBpeMeHHOW Hay4YHOU KapTHHe MUpa
64 ||O6o6wawuil ypok. Posb dpusudeckoit Teopuu B 1
dopMUpOBaHUHU NpeACTaBJIeHUN 0 PHU3UUECKON KapTHHE
MHpa
65 ||0606uatouiuii ypok. Mecto ¢puanyeckoil KapTUHBI MUpPa B 1
00111eM psi/ly COBpEMEHHbIX eCTECTBEHHO-HAY4YHbIX
npejCcTaBJeHUH 0 IpUpo/Je
66 |Pe3epBHbIN ypoK. MarHUTHOE MoJie. JJIeKTPpOMarHuTHast 1
VHAYKIHUSA
67 |[Pe3epBHbIH ypok. OnTrka. OCHOBBI CHIeLIMaJIbHON TEOPUU 1
OTHOCHUTEJIbHOCTHU
68 |Pe3epHblii ypok. KBaHTOBas pu3ukKa. JjieMeHThbl 1 Bu6auoTteka LJOK
aCTPOHOMHHU U acTPOPU3UKHU https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



https://m.edsoo.ru/ff0d1784

