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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usnke 6a30BOTO YPOBHS HA YPOBHE CPEIHETO 00IIero oopa3oBaHus
pa3paboTaHa Ha OCHOBE TOJIOKEHHMM W TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM
oOpazoBarenbHOl mporpammel, mnpeactaBieHHbix B OI'OC COO, a Takxke ¢ y4éToM
dbenepanbHON paboyeil mporpaMMbl BOCIIUTAHUS M KOHIEMIMHU MPENOJaBaHusl y4eOHOTO
npeameta «®Pusmka» B 00pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoit ®Denepanuu,
peanu3yrouMX OCHOBHbBIE 00pa30BaTEIbHbIE TPOrPAMMBI.

Conepsxkanue nporpaMmMsbl 1o (U3HMKE HalpaBiIeHO Ha (GOPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTWHBI Mupa oOydaromuxcsa 10-11 kmaccoB mpu oOyueHHHM WX (PU3HKE Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-ACITEIbHOCTHOTO NoaxoAa. [Iporpamma no ¢usnke
cootBercTBYeT TpeboBaHusiM OI'OC COO k mIaHUpPyEMBbIM JTUYHOCTHBIM, IPEIMETHBIM U
METanpeIMETHBIM pe3yjbTaTaM OOYYEeHMs, a TaKXKe YUYMTHIBAET HEOOXOAMMOCTh
peain3alluid MEXIPEAMETHBIX CBA3€H (U3MKU C €CTECTBEHHO-HAayYHBIMH Y4e€OHBIMU
npenMeramMu. B Hell ompenensitoTcsi OCHOBHBIE II€NIM W3Y4eHHs] (UM3MKM Ha YpPOBHE
cpenHero oOuiero o0pa3oBaHMs, IUIAHUPYEMBIE pPE3yJbTaThl OCBOCHMS Kypca (DU3HKH:
JUYHOCTHBIE, METAPEIMETHBIE, IPEAMETHBIE (Ha 0a30BOM YPOBHE).

[IporpamMma 1o pu3sMKe BKIIOYAET:

e IUTAHUPYEMBIE PE3YyJIbTaThl OCBOCHMS Kypca (U3MKU Ha 0a30BOM YpOBHE, B TOM

YuCIIie MPEAMETHBIE PE3YNbTATHI IO TOAaM 00yUeHHUS;

e coziepkanue yueoHoro npeameta «duzrkay mo rogaMm o0ydeHus.

du3nka Kak Hayka o Haubosee OOIIMX 3aKOHaX MPHUPOJbI, BBHICTYNas B KayecTBE
yueOHOro mpeaMeTa B ILKOJE, BHOCHUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY 3HAHMHA 00
okpyxaromieM mupe. [lIkoapHbIN Kype U3UKH — CHCTEMOOOPa3YIOIIUH JIJIsi €CTECTBEHHO-
HAayYHbIX Y4E€OHBIX MPEAMETOB, IOCKOJbKY (PU3NYECKHE 3aKOHBI JIEKaT B OCHOBE
MPOLIECCOB U SIBJICHMM, M3y4aeMbIX XHMHEH, Ouoiorueu, ¢uznueckou reorpadueil u
actpoHomuel. Mcrosnb3oBanue U aKTUBHOE TPUMEHEHNE (U3UUYECKUX 3HAHUN ONpeIemsieT
XapakTep U Pa3BUTUE PA3HOOOPA3HBIX TEXHOJOTHMH B cdepe 3HEPreTUKH, TPAHCIIOPTa,
OCBOEHHMSI KOCMOCA, IOJIyYEHHUSI HOBBIX MAaTEPHAJIOB C 3aJaHHBIMH CBOWCTBAMH U JPYTHUX.
N3yuyenne ¢GuU3MKM BHOCUT OCHOBHOM BKJIAJ B (POPMUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MHpa O0ydarluxcs, B GOpMUpPOBAHUE YMEHUN MPUMEHSITh HAyYHBIA METO]
MO3HAHUS TIPHU BHITIOJHEHUN UMW YU4E€OHBIX UCCIICTOBAHMM.

B ocHoBy kypca ¢usuku 1151 YpOBHSI CPEIHETO OOIIET0 00pa30BaHUs MOJIOKEH Pl
uJel, KOTOPbIE MOXHO PACCMaTPUBATh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmumocmu. B COOTBETCTBUM C€ HEW Kypc SBISETCA JIOTMYECKH
3aBEPILIEHHBIM, OH COAEPKUT MaTepuall U3 BCEX pa3AesioB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJTACCUYECKOM, TAK M1 COBPEMEHHOMN (DH3HUKHU.

Hoesn cenepanuszayuu. B cooTBeTCTBUU C Heil MaTepuan Kypca GU3UKH OO0BEAMHEH
BOKpYT (puznyeckux teopuid. Begyumm B kypce siBisieTcs: GOpMUpOBaHKE MPEICTABICHUN
O CTPYKTYPHBIX YPOBHSAX MAaTEPHUH, BEMIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE peanuszaums mpeanosiaraeT — HCIOIb30BaHHE
TYMaHUTApHOTO MOTEHIHANa (PU3NYECKON HAYKH, OCMBICIICHUE CBSI3M PA3BUTHUS (PU3UKHU C



pa3BuTMEeM O0IIecTBa, a TaKke C MHUPOBO33PEHUECKMMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuxnaounou nanpaerennocmu. Kypc Qusnku mnpenmnojaraeT 3HAKOMCTBO C
IIUPOKUM KPYTOM TEXHHUYECKHX U TEXHOJOTHUYECKUX TPUIIOKCHUN M3yUYECHHBIX TCOPHH H
3aKOHOB.

Hoes sxonocusayuu peannusyercs MOCPEACTBOM BBEICHHS 3JIEMEHTOB COICpXKaHUS,
MOCBSIIEHHBIX OSKOJIOTMYECKUM MpOoOJIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHBI C
pa3BUTHEM TEXHUKA W TEXHOJOTHH, a Takke OOCYXJACHHUS TPOOJIeM pPalUOHAIEHOTO
IPUPOJIOTIONH30BAHUS M SKOJOTHUECKON 0€301MacCHOCTH.

Crep>KHEBBIMU  DJIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpPETHEro OOIIero
oOpa3oBaHMs SIBIAIOTCS (Qu3uueckue Teopund ((PopMUpOBAHHE TPEICTABICHHA O
CTPYKTypEe TOCTPOSHUS (PHU3UYECKOW TEOpHH, poiu (yHIAaMEHTAIbHBIX 3aKOHOB H
MPUHITMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O NPUPOJE, TpaHUIAX MNPUMEHHUMOCTU
TEOpUH, 17151 ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOLIECCOB).

CucTeMHO-AesTeTbHOCTHBIN MOAXO0/ B Kypce (PU3UKU pealu3yeTcsl MPEXIe BCEro 3a
CU4€T OpraHM3alfH SKCIEPUMEHTAIBFHOW JeATeNbHOCTH oOydarommuxcs. /s 6azoBoro
YPOBHS Kypca (U3UKH — 3TO UCIOIH30BAHUE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U Ja0OPATOPHBIX pabOT, KOTOPBIE B MpOrpamMme Mo (pusuke oO0beIUHEHbI
B OOILIMI CHHMCOK YUEHHUYECKUX MPAKTUYECKUX paboT. BrieneHrne B yKa3aHHOM IEpeyHe
7abopaTopHbIX paboT, MPOBOAMMBIX JJIi KOHTPOJS W OIEHKH, OCYIIECTBIISETCS
y4acTHUKaMHU 00pa30BaTEIbHOTO MpOIecca MCXOAS M3 OCOOEHHOCTEH IJIaHMPOBAHUS U
ocHamieHust kabunera ¢usuku. [lpu 3TOM OobecneunBaeTcsi oBIaJeHUE O0YYArOITUMUCS
YMEHUSIMH IIPOBOAUTH KOCBEHHBIE U3MEPEHUS, UCCIIEIOBAHMS 3aBUCUMOCTEHN (hPU3MUECKUX
BEJIMYMH U TIOCTAHOBKY OMBITOB 1O TPOBEPKE MPETOKEHHBIX THIIOTE3.

bonpiioe BHUMaHue yaensieTcs perieHuIo pacuéTHRIX U KauyeCTBEHHBIX 3amad. [lpu
ATOM IS Pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISTIOTCS 3a/1a4U C SIBHO 33JJaHHON (DHU3HUECKOM
MOJIETIbIO, TO3BOJISIIOIIME NPUMEHATh H3yYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3
OJIHOTO pazjenia Kypca, TaK W MHTETpUPYd 3HAHHMS W3 pPas3HbIX pazaenoB. [is
KaueCTBEHHBIX 33Ja4 NPUOPUTETOM SBISIOTCSA 3aJaHUA Ha OOBSICHEHHE MPOTEKAHUS
(u3MyecKuX SBJICHUNW UM TMPOILECCOB B OKpPYXaIIEH XU3HU, TpeOyromue BriOOpa
(U3UYECKON MOJIENH JIJISl CUTYAIMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuun ¢ TtpeboBanusiMu PI'OC COO k MmaTepuanbHO-TEXHUYECKOMY
obecrieueHno0 yaeOHOTO Tipoliecca 6a30BbI YPOBEHDb Kypca (U3HKK HA YPOBHE CPEIHETO
o01ero 00pa3oBaHus JOHKEH U3YYaThCsl B YCIOBUAX MPEIMETHOTO KaOnHEeTa (PU3NKH WITH
B YCIIOBUSIX MHTETPHUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IWKia. B
kabuHeTre (UBMKUA JOKHO OBITH HeoOXxomumoe sabopatopHoe O00OpyIOBaHUE s
BBITIOJIHEHUSI YKA3aHHBIX B MPOTrpaMMe MO (U3HKE YUYCHUYECKUX MPAKTUYSCKUX paboT U
JEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCcTpanmoHHOe 000pymoBaHne (OPMUPYETCS B COOTBETCTBUU C TMPUHITUIIOM
MUHUMAJIBHON JOCTaTOYHOCTH U OO0ECIEYMBAET IIOCTAHOBKY TEPEUYHCICHHBIX B
nporpaMMe no (pu3MKe KIYEeBBIX IEMOHCTPALU 1715 NCCIEAOBAHUS U3YYaeMbIX SBJICHUN



U TPOIECCOB, OSMIHUPUYECKHX W (PYHIAMEHTAIbHBIX 3aKOHOB, WX TEXHUYECKHX
IIPUMEHEHUN.

JlabopaTopHoe 000pyAOBaHUE AJI YYEHUUECKUX MPAKTUUECKUX padoT hopMHUpyeTCs
B BUJC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAETCA B pacu€Te OJHOTO KOMIUIEKTAa Ha
IBYX oOywaromuxcsi. TeMarnueckue KOMIUIEKThI Ja00opaTOPHOTO 000pYAOBaHUS JAOHKHBI
OBITH MOCTPOEHBI HA KOMIUJIEKCHOM HCITIOJIb30BAaHUN aHAJIOTOBBIX M IU(POBBIX MPHOOPOB,
a TaK)Ke KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B BUE MU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMHU 1IEJISIMU U3y4eHUs] PU3UKHU B 0011eM 00pa30BaHUU SBIISIOTCS:

e hopMuUpOBaHKE HMHTEpPECAa W CTPEMIICHUS] OOYYalOIIUXCS K HAYYHOMY H3YUYEHUIO
MIPUPOII, PA3BUTHE UX MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e Pa3BUTHE TMPEACTABICHUM O HAYYHOM METOJe TMO3HaHus H (OPMUPOBAHHE
MCCJIEI0BATENBCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBICHUSIM;

e hOopMUpOBAHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa H3YyYEHUS OCHOB
CTpOEHHUS MaTepuu U GyHIaAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e popMupoBaHre yMeHHUM OOBSICHATH SBICHUS C HCMIOJb30BAHUEM (DU3NUECKUX
3HAaHUU U Hay4YHBIX JJOKAa3aTEIbCTB;

e hopMUpOBaHHE TPEJACTABICHUH O poiu (PU3UKU IS Pa3BUTUS  JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTH.

JlocTrkeHne 3TuX 1eyel 00ecrneunBaeTcsl pelIeHHEeM CIEAYIOIUX 3a4a4 B Ipoliecce

M3y4YeHHs Kypca (PU3UKU Ha YPOBHE CpeIHEro O0IIero o0pa3oBaHus:

e IPUOOPETEHUE CUCTEMBl 3HAaHUU 00 oOmuUX (UINYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpUsX,  BKIIOYAas  MEXaHWKY,  MOJEKYJSpHYIO  (u3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DPU3HKY M DJIEMEHTHI aCTPODU3UKHY;

e hopMHpoBaHNE YMEHHI MPUMEHSITH TEOPETUUECKHWE 3HAHUS i1 OOBSICHEHUS
bu3uYeCKUX SBJICHUN B MPUPOJAE U JJIsl MPUHATUS MPAKTUYECKUX PEUICHUN B
MMOBCEHEBHOM JKH3HM;

e OCBOCHHE CIMOCOOOB pEIIEHUs Pa3TUYHBIX 3a7ad C SIBHO 3aJaHHOW (PU3MYECKOM
MOJIeNbl0, 33/ad, MOJPa3yMEBAIOIINX CAMOCTOATEIbHOE cO3JaHHue (hU3MUEeCKOn
MOJEJIU, aJICKBATHON YCIOBUSAM 3a/1a4U;

e IOHUMaHUEe PU3UIECKUX OCHOB U MPUHIIUIIOB JEUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

e OBJIQJICHUE METOJaMU  CaMOCTOSITEIbHOTO  IUIAHUPOBAHUSL U MPOBEICHUS
¢u3NUEeCKUX OKCIIEPUMEHTOB, aHalW3a W UWHTEpHpeTanud uHOOpMAIH,
onpeaeneHus J0CTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

e CO3[JaHUE YCJOBUH [JI1 Pa3BUTUS YMEHUW MPOEKTHO-HCCIIEI0BATENbCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha nsyuenue ¢pusuku (6a30BbIil ypOBEHDb) HA YPOBHE CPEIHETO 00IIEro 00pa3oBaHuUs
otBoauTcst 134 yaca: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 66 yacos
(2 yaca B HeZIEIIO).

[Ipennaraemelii B mporpaMmmMe o Qu3ukKe nepedyeHb J1abOpaTOPHBIX U MPAKTUYECKHUX
paboT ABISIETCS PEKOMEHAOBAHHBIM, YYUTENb JIEJTAET BHIOOP MPOBENCHUS JIa0OPATOPHBIX
paboT 1 OMBITOB C YYETOM HHIMBUIYATBHBIX OCOOCHHOCTEHN 00y4aroImuXxcsl.



COAEPKXAHUE OBYUYEHUSA
10 KUIIACC
Paznen 1. @u3uka ¥ MeTOAbI HAYYHOT'O MIO3HAHUSA

du3nka — Hayka o npupoze. Hayunbsie MeToAbl MO3HAHUA OKpYKarouiero mupa. Pospb
HKCIIEPUMEHTA U TEOPUH B MPOIIECCE MMO3HAHUS TPUPOIBI. IKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (QU3MYECKUX SBIEHUN © TmpoiueccoB. HaydHble TUIIOTE3HI.
duznyueckue 3aKOHbI U TeOpHH. | paHUIIBl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHITHTT
COOTBETCTBHS.

Ponbs u mecto ¢uszuku B GOpMHUPOBAHUU COBPEMEHHOW HAYYHOW KAapTUHBI MUpa, B
MPAKTUYECKON JEATEIbHOCTHU JIIOICH.

Jlemoncmpayuu

AHanoroBble ¥ IU(PPOBHIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIC JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBrukeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO ABMKEeHHUs. Cucrema
orcu€ra. Tpaekropus.

[lepemenienune, cKOpoCTh (CpenHsIs CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE
MaTepUAIbHOM TOYKH, WX TMPOEKIMM HA OCH CcUCTeMbl KoopauHaT. CroxeHue
IIEPEMEIICHUH U CII0)KEHHE CKOPOCTEM.

PaBHoMepHOE U  paBHOYCKOPEHHOE TMpPSMOJUHEWHOE JBIXeHue. [ 'paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUsI, IMyTH M TMEPEeMEIICHUs MaTepualibHOU
TOYKH OT BPEMEHH.

CBobosHOE TIasieHne. Y CKOpEHHE CBOOOIHOTO MaCHUS.

KpuBonuneinnoe nswxeHue. [[BHkeHHME MAaTEpHAIBHOW TOYKH IO OKPYKHOCTH C
ITIOCTOSTHHOM IT0 MOJAYJIIO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEMHAsA CKOpocTh. [lepuon n
yacToTa obparieHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuyeckre yCTpOCTBA M NPAKTUUECKOE MPUMEHEHHUE: CIHUJIOMETP, IBUKEHUE
CHapsJI0B, LICTIHbIE U PEMEHHBIE MEpE/Iavu.

Jlemoncmpayuu

Mogens cuctembl OTCU€Ta, WUIIOCTpAIMS KUHEMATUYECKUX  XapaKTEPHUCTHK
JBH>KCHUSL.

[IpeoOpazoBanue IBUKEHUI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenne nBwkeHUs Tena, OpOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTABHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue cKopocTu mpu ABUKEHUH 10 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuyenne HEpaBHOMEPHOTO [BWXXEHUS C LEJIbK OINPEIEICHUs] MIHOBEHHOU
CKOpPOCTH.



HUccnegoBanne COOTHOLIEHHS MEXAY MOYTSIMH, HOPOUAECHHBIMM TEJIOM 34
MOCJIEIOBATEIbHBIE PABHBIE MMPOMEKYTKA BPEMEHHU NPU PABHOYCKOPEHHOM JBHKECHUU C
HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenne NBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuyeHue ABMKEHUS TeNa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

IIprammn otHocuTenvHOCTH ['amunes. Ilepseii 3akoH Herorona. MHepuwnanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. IlpuHumn cynepno3uuuu cui. Bropoit 3akon HproToHa miis
MaTepuagbHON TOUKU. Tpernil 3aKkoH HproTOHA 1151 MatepranbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buabl Tpenus (Mokos, CKoabxkeHus1, kaueHus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHMs CKOJIbKEHUS U cuja TpeHus nokos. Koaddumment tpenus. Cuna
COITPOTHUBIICHUS MPU IBUKECHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[locTynarenbHOE U BpalllaTeIbHOE IBM>KEHHE a0COIIOTHO TBEPIOTO TENa.

MOMEHT cuiibl OTHOCUTEIIBHO OCHU BpauleHus. [lnedo cuibl. YcimoBus paBHOBECUS
TBEPJOIO TEJIA.

TexHndeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MOAIIMITHUKH, IBUKCHHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuuM.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TET.

Bropoii 3akon HeroToHa.

N3mepenune cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBbEME U TTAJICHUH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Nzyuenue nBmxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI yOPYTOCTH, BO3HUKAKOIIMX B TMPYXKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmaruu.

HccnenoBanue yciioBui paBHOBECHUS TBEPIOTO TEJIa, UMEIOIIETO OCh BPAICHHUS.

Tema 3. 3akonvl coxpanenus 6 MexanHuke

NmMnynbc mMaTepuanbHOM TOYKM (Te€na), CUCTEMbl MaTepHalbHBIX TOoueK. MMmysbe
CUJIbl W U3MEHEHUWE UMIIyJbCa TeJNd. 3aKOH COXpPaHEHHMs uMIyJibca. PeakTuBHOE
JIBUKCHUE.

Pabora cuiibl. MOIIHOCTH CUIIBL.

Kunernyeckass »sHeprusi MarepuaibHONM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU IHEPTUU.



[lorenuuanbHass sHeprus. [loTeHumanpHas »HeEpPrust ymnpyro aedopMHUPOBAHHOMN
npyxuHbl. [loTeHnanbHas sHeprus Tena BOJIM3H MOBEPXHOCTU 3eMITH.

[ToTeHnuanbHbie U HEMOTEHIMANIbHBIEC CUJIbL. CBSI3b pa0OThl HEMOTEHIIMAIBHBIX CHII C
U3MEHEHUEM MEXAHMYECKOM SHEPTrUU CUCTEMBI TEN. 3aKOH COXPAaHEHUsS MEXaHHYECKOUN
DHEPIUHU.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE MPHUMEHEHHE: BOJIOMET, KOMED,
IPYKUHHBIN IUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon moTeHUIMAIbHON YHEPTUH B KHHETUUECKYIO M OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamopsie pabomol

N3yuenue abCONIOTHO HEYNPYToro yaapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX
MAasITHHKOB.

HccnenoBanue cBsi3u padOTHI CHIIBI C U3MEHEHUEM MEXaHWYECKOM HPHEPruu Tena Ha
IIPUMEpPE PACTKEHUS PE3UHOBOIO KTy Ta.

Pazgen 3. MosekyasipHas pu3uKka 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM M HMX OIBITHOE
o0ocHoBanue. bpoyHoBckoe aBmwxkenue. Huddysus. Xapakrtep ABUKEHUS U
B3aMMOJEHUCTBUS YaCTULl BellecTBa. MoOJIesn CTPOCHUS T'a30B, )KUAKOCTEN U TBEPABIX TEIl
1 OOBSICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE AITHX Mojeliei. Macca u pa3Mepbl MOJIEKYI.
KomnuectBo Bemectna. [loctostHaass ABorajipo.

TennoBoe paBHoBecue. Temnepatypa u e€ nzmepenue. [lkana remneparyp Llenscus.

Mopens uaeansHoro rasza. OCHOBHOE YpPaBHEHHME MOJEKYJISIPHO-KMHETHYECKOU
TEOpUHU HJI€aJbHOrO ra3a. AOCOJIIOTHAs TemIepaTypa Kak Mepa CpelHed KUHETHYECKON
SHEPrUM TEIUIOBOrO ABMKEHHUs 4vactul raza. [llkana temneparyp KenbBuna. 1'a3zoBbie
3aKOHbl. YpaBHeHUe MenneneeBa—Knaneiipona. 3akon [lansToHa. HM3ompoueccsl B
UJeaNbHOM Tra3e C MOCTOSHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBlieHUe
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoHCTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JAUCKPETHOE CTPOCHHUE BellecTBa, (oTorpadmu MOJIEKYI
OPraHUYECKUX COCIUHECHUN.

OmnbiTel 10 U Gy3Un KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mopgaens onbita [lTepHa.

OnbIThI, TOKa3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBUSI.

Mopens, HIUTFoCTpUpYyoIas NPpUpPOay AABICHHUS Ia3a HA CTEHKU COCYya.

OnbITHI, WILUTIOCTPUPYIOIINE YPABHEHNUE COCTOSHHS HJI€AJILHOTO I'a3a, H30MPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul



Omnpenenenre Macchl BO3[yXa B KJIACCHOM KOMHaTe Ha OCHOBE M3MepeHui o0béMa
KOMHATBI, IaBJICHUS U TEMIIEpATypbl BO3AyXa B HEH.

HccenenoBanue 3aBUCHMOCTH MEXAY ITapaMETPAMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoanHamuueckas cucteMa. BHyTpeHHSs SJHEPTUSI TEPMOAMHAMUYECKON CUCTEMBI
u cnocoOsl €€ u3MeHeHus. KommyecTBO TemoTsl M pabora. BHyTpeHHssT 3Heprus
OJTHOATOMHOTO MJICAJIBHOTO ra3a. Buapl Temionepenayu: TEMIONPOBOIHOCTh, KOHBEKIINS,
U3IydCHHE. YJelbHas TEIUIOEMKOCTh  BemecTsa. KonmMuecTBO — TEIUIOTHI  NPH
TeIIonepeaaye.

[Tonste 06 agnabatHoM mporuecce. [lepBoiit 3akoH TepmoauHamMuku. [IpuMenenue
MEPBOro 3aKOHa TEPMOJAMHAMUKH K n3ompoieccaM. ['paduyeckas nunteprnpeTarus padboThl
rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh Mpo1ieccoB B MPUPOJIE.

TennoBele Mammubl. [lpuHIUNB AeHCTBUS TemIoBbIX MamuH. [IpeoOpa3zoBanus
SHEPIrUU B TEIUIOBBIX MamMHAX. Koap(uuueHT nosie3Horo 1eMCTBUS TEIJIOBOW MAILIMHBI.
Huxn KapHo u ero kodh@UIIMEHT MOJE3HOTO JEUCTBUA. DKOJOTUUECKUE MPOOIEeMbl
TEIJIO3HEPIETUKHU.

TexHruecKue yCTpOMCTBA M NMPAKTHYECKOE NPUMEHEHME: JBUTATEIb BHYTPEHHETO
cropanusi, ObITOBO XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHnue BHYTPEHHEW SHEPTUU Tella IPU COBEPILIEHUH PabOThI: BBUIET MPOOKHU U3
OYTBUIKHM TIOJ1 IEHCTBUEM CXKAaTOTO BO3]lyXa, HarpeBaHue Apupa B JATYHHOU TpyOKe MmyTEM
TpeHUs! (BUACOIEMOHCTPALIHS).

N3meHeHne BHyTpEeHHEN dHepTrun (TeMIiepaTyphl) Tea IpH Terionepeaaye.

OnbIT o aaAabaTHOMY paCIIMPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopnenn mnapoBod TypOWHBI, ABUraTelss BHYTPEHHErO CrOpaHus, PpPEaKTHBHOIO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Acpecammnibie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHaeHcauus. Mcmapenue u kuneHue. AOCOMIOTHAs U
OTHOCUTEINIbHAS  BJAXHOCTh BO3AyXa. HacelmeHHbld mnap. YIenpHas  TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT AaBJICHUS.

TBépnoe Tteno. Kpucrainuyeckue u amopdHbie Tena. AHU30TPONUS CBONCTB
kpuctauioB. Kuakume kpucramisl. CoBpeMeHHble MaTepuansl. [lmaBineHue wu
KpUCTaJIM3anus. Y ienbHas Tersiora miasieHus. Cyonumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHnuecKue yCTpOKWCTBA U IMPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KaJIODUMETP, TEXHOJIOTMM IIOJIy4eHUS COBPEMEHHBIX MAaTepHaloB, B TOM 4HCIIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIIIEHHBIX NAPOB.



Kunenue npu noHU>KEHHOM J1aBICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBanust 1 IJIaBJIEHUS KPUCTAJUIMUECKOTO BEIIECTBA.

JIeMOHCTpanust KpucTasioB.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepeHne OTHOCUTENBHON BIIAJKHOCTH BO3yXa.

Paznea 4. daekTpoannammuka

Tema 1. Inekmpocmamuxa

OneKTpu3auus Ten. OJEKTPUYECKHil 3apsan. [[Ba Bua SIEKTPUUECKUX 3apsiiOB.
[IpoBOAHUKM, NHUAJIEKTPUKA U TMOJYNPOBOJHHUKU. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsiaa.

B3aumoneiicteue 3apsnoB. 3akoH Kynona. TouyeuHbll 3HEKTpUYECKUN 3apsii.
DnekTpudeckoe noiie. Hanpssk€HHOCTh 3ieKkTprudeckoro notid. [IpuHuun cynepno3unuu
ANEKTPUYECKUX NoJiel. JIMHNK HanpsHKEHHOCTH 3JIEKTPUUYECKOTO MOJIA.

PaGora cun snekrpocratuueckoro mnojg. IloreHuman. Pa3HOCTh MOTEHIMANOB.
[IpoBOOHUKM U  JUAJEKTPUKH B  DIEKTPOCTaTHYECKOM Tone. Jludnekrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. ONEKTPOEMKOCTh  IUIOCKOTO  KOHIEHCATOpa.
DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

TexHuyeckue  yCTpOMCTBA M NPAKTUYECKOE  INPHUMEHEHHWE:  DJIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTATUUECKAs 3allMTa, 3a3€MJIEHUE 3JIEKTPONIPHUOOPOB, KOHAEHCATOD,
KONMPOBAJIBHBIN aIllapar, CTPYUHbIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLINI IEUCTBUSA JIIEKTPOMETPA.

B3auMoeiicTBrE HA3NEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[TpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3alIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb DJIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCATOpa OT IUIOLIAAW IUJIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAIEKTPUUECKOW MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue 251eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunsix cpeoax

DNEKTPUYECKUNA TOK. YCJIOBHS CYIIECTBOBAHMS SJIEKTPUYECKOrO TOKa. MCTOUHHMKH
toka. Cuna Toka. [IoCTOsSIHHBIN TOK.

Hanpspokenue. 3akon OMa 17151 y4acTKa LEHH.

DJIEKTPUYECKOE  CONMPOTHUBJIIEHUE.  YJIEJIbBHOE  CONPOTUBIICHHE  BEIIECTBA.
ITocnenoBarenbHOE, TApaIENIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

Pabota snextpuueckoro toka. 3akoH J[xoyns—JleHna. MOIHOCTE 3JIEKTPUYECKOTO
TOKa.



DNEeKTpOABMXKYLIAsl CUja M BHYTPEHHEE CONPOTHUBICHHE HCTOYHMKA TOKA. 3aKOH
OMa ni71s1 ToTHOM (3aMKHYTOM) 3nekTpuueckoit nenu. KopoTkoe 3aMmbIkaHue.

DJIEKTPOHHAs MNPOBOJUMOCTh TBEPIBIX METAJIOB. 3aBUCUMOCTH CONPOTHUBIICHUS
METAJJIOB OT TemnepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYECKUd TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.

[TonmynpoBonHuku. COOCTBEHHAss U MPUMECHAs MPOBOJUMOCTh MOJIYIPOBOJHUKOB.
CaoiicTBa p—N-niepexoa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B pACTBOPAX M PACIUIABAX AJIEKTPOJUTOB. DIEKTPOIUTHYECKAS
OUCCOLUALINS. DIEKTPOIIU3.

OnexkTpuyeckuid TOK B ra3ax. CaMOCTOSTENbHBIA U HECAMOCTOSTEIBHBIA pa3psii.
Monnus. [1na3zma.

TexHHYecKue yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHHUE: aMIEPMETP, BOJIBTMETP,
peocTaT, UCTOYHHMKH TOKAa, 3JEKTPOHArpeBaTENIbHbIE MPUOOPHI, IIEKTPOOCBETUTEIbHbBIE
puOOpbI, TEPMOMETP CONPOTUBIIECHUSI, BAKYYMHBIN JHOJ, TEPMUCTOPBI U (OTOPE3UCTOPHI,
MOJIYITPOBOJTHUKOBBIN JTUO/]I, TAJIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb CONPOTUBJICHUS LUIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IJIOMIAIN
MONEPEYHOr0 CEYEHHs U MaTepurara.

CMmelaHHOEe COeIMHEHNE MTPOBOIHUKOB.

[Ipsmoe  W3MepeHHMe  DIEKTPOABMXKYIIEW  cuibl.  KOpoTkoe — 3ambIKaHHE
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTH COIPOTHUBIIEHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit pa3psa 1 IpOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yueHne cMemaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepenne 3IIEKTPOABMAKYILEH CHUJIBI HCTOYHHMKA TOKAa M €ro BHYTPEHHEro
COMPOTHUBJICHUS.

Habmronenue ammekTpoimsa.

MexknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce oCyHIECTBISETCS C YUETOM
coJiepKaTeNIbHbIX MEXIPEIMETHBIX CBSI3eM C KypcamMHu MaTeMaTHUKd, OMOJIOTMH, XUMUU,
reorpaduu ¥ TEXHOJIOTHH.

Meorcnpeomemuvie nousamus, CBSI3aHHBIE C U3YYEHUEM METO/I0B HAYYHOI'O ITO3HAHMS:
SBJICHHE, HAyYHbIN (aKT, TUMOTE3a, (GU3NIECKas BETUYNHA, 3aKOH, TEOpHUsl, HAOIIOICHHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHUM, JuHEWHas ¢yHKIuUs, mnapadora,
runep6ona, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CHHYC, KOCHHYC,
TAHI€HC, KOTAHIME€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HUX
MIPOEKLMHU HA OCH KOOPJIUHAT, CII0KEHUE BEKTOPOB.



buonoeus: wmexanuyeckoe [BWKCHHME B JKMBOW mpupone, auddysus, ocmoc,
TEIJIOOOMEH JKUBBIX OPTaHW3MOB (BUIBI TEIUIOTIEPEIayl, TEIUIOBOE DPaBHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B )KUBOH MPUPOJIE.

Xumus: JTUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB W MOJEKYJ, MOJb
BEIIECTBA, MOJISIPHAs MAaccCa, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEHM W Ta30B,
AJIEKTPUYECKUE CBOMCTBA METAIUIOB, SJICKTPOIUTAYECKAS JUCCOLHUAIMSA, TAIbBAHNUKA.

l'eoepagus: BnaXHOCTh BO3/IyXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABMIKCHHM C HCIIOJIB30BAaHMEM MEXaHM3MOB, YYET
TPEHUsI B TEXHUKE, MOIIIMIIHUKH, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS HMITyJbCa B
TeXHUKE (pakeTa, BOJAOMET W JApPYrue), JIBUTarelib BHYTPEHHErO CropaHus, NapoBas
TypOrHa, OBITOBOM XOJOIUILHUK, KOHAUITMOHEDP, TEXHOJIOTHUHU MOTYYEHUS COBPEMEHHBIX
MaTepHuajaoB, B TOM YMCII€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUM, BJIECKTPOCTATHUECKAS
3aIlUTA, 3a3€MJICHUE AIEKTPONPUOOPOB, KCEPOKC, CTpYUHBIN MIPUHTED,
AJICKTpOHArpeBaTeIbHbIC TPUOOPHI, JJIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TaJIbBaHUKA.

11 KJIACC
Pa3znen 4. JiaeKTpoAMHAMMKA

Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

[ToctostHHBIE MarHUThI. B3auMoIeicTBUE MOCTOSIHHBIX MarHUTOB. MarHuTHOE MoOJIe.
Bektop MarHuTHOM WMHAyKUuU. [IpuHOHN Cyneprno3uuymyM MAarHUTHBIX Moned. JIuHum
MAarHUTHOW WHAYKUMU. KapTuHa JMHUKA MarHUTHOW WHIYKIUMU TI0J1 MOCTOSTHHBIX
MAarHUTOB.

MarauTHoe mnoje MpOBOJHHMKA C TOKOM. KapTMHa JMHWUM MHAYKUAM MAarHUTHOTO
IOJIS1 JUIMHHOTO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHUKA, KATYIIKU C
TokOoM. OnbIT OpcTeaa. BzaumoaencTere NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ MOIynb M HalpaBlieHHE. [[BH>KeHUE 3apsiKEHHOM YacTUIBI B
OJTHOPOJHOM MarHuTHOM Tose. PaGora cuibl JlopeHiia.

SIBiieHME BIEKTPOMArHUTHOM WHAYKUMHU. [IOTOK BEKTOpa MarHUTHOM WHIYKIIUU.
DIIEKTPOABIIKYIIAS CHJIa UHAYKIHMHU. 3aKOH 3JICKTPOMArHUTHOM UHAYKINU Dapajes.

BuxpeBoe anekTpudeckoe mnoje. DIeKTPOABUKYILAS CUila MHAYKIIMU B IPOBOJHUKE,
JBUXKYIIEMCS TOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuo Jlenua.

NHBayKTUBHOCT®. SIBienue CAaMOWHIYKIIUH. DJEKTPOABUKYIIAs cuia
CaMOMHIYKIIUH.

DHEprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHndeckne yCTpOWCTBA M IMPAKTUUYECKOE NPUMEHEHHE: MOCTOSIHHBIE MAarHUTHI,
AIEKTPOMArHUTHI, JIEKTPOIBUTATENb, YCKOPHUTENH 3JIEMEHTAPHBIX YACTHUL, MHIYKIIUOHHAS
neyb.

Jlemoncmpayuu

OmneIT Opcrena.



OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM TOJIEM.

JIuHMM UHIYKIIUY MarHUTHOTO MOJIS.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SBNeHNE 3IEKTPOMArHUTHON UHIYKIUU.

IIpaBuio Jlenna.

3aBUCHUMOCTh  DJIEKTPOJBIXKYILIEH CHUJIbl HHAYKOUUA OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.

SBneHre CaMOUHAYKITUU.

Vuenuueckuii skcnepumenm, nabopamopmusie pabomol

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

Uccnenoanue AeiCTBUS OCTOSIHHOTO MarHUTa Ha PaAMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOW MHIYKIIAH.

Paspnes S. KoJsieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KONEOAHUA

Koneb6arenbnast cuctema. CBOOOHBIE MeXaHHUECKHEe KojebaHus. ['apMoHUYecKue
konebanus. Ilepuos, wacrora, ammutyna U (aza xoneOanuid. [IpyKWHHBIN MasTHUK.
MareMaTtuyeckuii MasTHUK. YpaBHEHHE TapMOHUYECKHX KoseOaHui. IIpeBpaiienue
SHEPIruM MPU TAPMOHUUYECKUX KOJICOaHUSIX.

Konebarenbublii KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUsI B UJI€AJIbBHOM
KOoJieOaTeIbHOM KOHType. AHAJOTUs MEXKJIYy MEXaHUYECKHUMH M 3JIEKTPOMArHUTHBIMU
konebanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHUS DJHEPTrUU B  HUICATHHOM
KoJie0aTeTbHOM KOHTYpE.

[IpencraBienre o0 3aTyxXarolUMX KojeOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
KoJjebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMsI.

ITepemennsbiii Tok. CHHYCOUIaNbHBIA NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYIHOE U JIEUCTBYIOLIEE 3HAUYEHUE CUJTbI TOKA U HAIIPSKEHHUS.

Tpanchopmarop. [IpousBoacTBo, nepegadya U NoTpeOICHUE IIESKTPUUECCKON IHEPTUH.
DKOJIOTMYECKUE PUCKU TPU MPOU3BOACTBE AJICKTpOdHEpruu. KylbTypa HCHONB30BaHUS
AIEKTPOIHEPTHH B TOBCEITHEBHOM )KU3HH.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE NMPUMEHEHUE: SJIEKTPUUYECKHNW 3BOHOK,
TE€HEepATOp MEPEMEHHOr0 TOKA, JINHUU AJICKTponepeay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB  KoJyieOAaTebHOW  CUCTEMbl  (TIPY>KUHHBIM WM
MaTeMaTUYECKUIl MAsSTHHK).

Habmoienue 3aTyxaronux KoueoaHuii.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Ha6nronenue pesonanca.

CBOOOTHBIC AMEKTPOMATHUTHBIE KOJICOAHUS.

OcumwinmorpaMmbl  (3aBUCUMOCTH  CUJIBI TOKAa W HANpSHKEHUS OT BPEMEHM) st
AIIEKTPOMATHUTHBIX KOJICOAHMIA.



Pesonanc mpu  mOCIENOBATENIBHOM  COCAMHEHWH  PE3UCTOPA,  KaTyLIKH
MHIYKTUBHOCTH ¥ KOHJIEHCATOPA.

Mopneinpb TMHUY 3JIEKTPONEpeIayn.

Yuenuyeckuii sxcnepumenm, nabopamopnsvie pabomul

HccnegoBanue 3aBUCUMOCTH MEPUOAA MalbIX KOJEOAHWM Ipy3a Ha HUTU OT JUIMHBI
HUATH U MacChI Ipy3a.

HccnenoBanne nepeMEHHOrO0 TOKAa B LEMNH W3 IOCIECAOBATEIBHO COEIUHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbIE 60JIHbL

MexaHnuueckue  BOJIHBI, ycioBUs — pacnpoctpaneHus. llepwon.  CkopocTh
pacrnpocTpaHeHHs U JjMuHa BOJHBL. [lomepeunsie U npoaoibHbie BOMHBL. VHTEpdepenius
U 1U(pakiysg MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHBIE BOJHBL. YCIOBUS H3JIY4EHHMS OJIEKTPOMATrHUTHBIX  BOJIH.
B3anmnuas opuentanusa BexktopoB E, B, V B anexktpomarnutHOM BonHe. CBolicTBa
ANIEKTPOMATHUTHBIX BOJIH: OTpaXEHUE, NpeJoOMJIEHUE, NoJspu3anus, audpakims,
uHTeppepeniusa. CKOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 371€KTpOMarHuTHLIX BOJH. [IpuMeHeHre 3JIEKTPOMarHuTHEIX BOJIH B TEXHUKE
U OBITY.

[TpuHUMNIBI paIMOCBA3M U TENEBUICHUS. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPELBI.

TexHuyeckue  yCTpOWCTBA M IPAKTHUYECKOE  INPUMEHEHHWE:  MY3bIKAJIbHBIC
MHCTPYMEHTBI, YJIbTPa3ByKOBas JUAarHOCTUKA B TEXHUKE M MEIMIMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneOmtomieecs Te10 Kak UCTOUHUK 3BYKa.

Habutoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepenunu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOW M 4YaCTOTOMN
Kosie0aHui.

HccnenoBanue CBOWCTB JJIEKTPOMATHUTHBIX BOJIH: OTPAXXEHHUE, IPEIIOMIICHUE,
noJisipu3anus, IMPpakuus, tHTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonvHetHOE pacpOCTpaHEHUE CBETa B OJTHOPOIHOMU
cpene. JIyd cBera. ToueuHblii MICTOYHUK CBETA.

Otpaxxenue cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHune n300pakeHuil B MI0CKOM
3epKaje.

[Ipenomnenne cBeTa. 3aKOHbI MpENOMIIEHUS CBeTa. AOCOJIOTHBIA TMOKa3aTellb
npenomieHus. [lonHoe BHyTpeHHee oTpakenue. 1IpenenbHbliil yroil oJHOro BHYTPEHHETO
OTPaKEHMSI.



Hucnepcus ceeta. CroxHbIi cocTaB Oenoro ceera. LBer.

Cobuparonye u paccerBaronie JuUH3bl. ToHKasg nuH3a. POKYCHOE PACCTOSHHE U
onTHYecKas cujia TOHKOW JMH3BL. llocTpoeHune wu300pakeHHii B coOuparoumx u
paccenBarOIMX JuH3ax. @opMyIia TOHKOU JIMH3BI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl npUMEHNMOCTHA T€OMETPUYECKON ONTHKHU.

Bonnosas ontuka. Mutepdepennus cBera. KorepeHTHbIE UCTOYHUKHU. Y CIOBUS
HAONIIO/IEHUsT MAaKCUMyMOB M MHUHHMYMOB B HMHTEP(GEPEHIMOHHOW KapTHHE OT JABYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemeéTka. YclIoBUE HAONIOACHHS TJIaBHBIX
MaKCHUMYMOB IIpH MaJIEHUU MOHOXPOMATUYECKOTO CBETA Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoiicTBa U MpaKTUYECKOE MIPUMEHEHHE: OUKH, Jiyna, (poToanmnapar,
MPOCKIIMOHHBINA anmnapar, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTHUKA, AUGpaKIUOHHAs
pemETKa, MOJISPOUI.

Jlemoncmpayuu

[IpssiMonuHEHOE paclpoCTpaHEHUE, OTPAXKEHHUE U MperoMiieHrne cBeTa. OnTuyeckue
PUOOPHI.

[TomHOE BHyTpeHHEE OoTpaxkeHue. Moenb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKoOMa, TEIECKOIA.

Habnronenue natepdepeHnn crera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOUIbIO TPU3MBI.

[Tomy4yenue cnekTpa ¢ mOMONIbI0 AUGPAKIUOHHON PEIIETKH.

Ha6nronenue nosnsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue nokasarens NpelOMICHHS CTEKIIa.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHONH TEOPUU OTHOCUTEIbHOCTH

I'pannubpl TPUMEHMMOCTH KJIACCHYECKOM MexaHuku. llocTynarel cnennanbHOU
TEOPUH OTHOCUTEIBHOCTU: UHBAPUAHTHOCTh MOAYJISl CKOPOCTH CBETA B BAKyyMe, TPUHIUIT
OTHOCUTEJIbHOCTH DUHILTEIHA.

OTHOCHUTENBHOCTh OTHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U COKpAILEHUE JJIUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b MacChl € BHEPTUEN U UMITYJICOM PEIITUBUCTCKON YaCTULIBI. DHEPTHSI IIOKO.

Paznen 7. KBanTtoBas pusuka

Tema 1. Dnemenmovt K6AHM OGO ONMUKU

®oronsl. Popmyna [lnanka cBsa3u sHepruu (HOTOHA C €ro 4YacTOTOM. DHeprus u
UMITYJIbC (POTOHA.



OtkpeiTiie U wuccrnenoBanue (orodddexra. Ombitet A. I'. CromeroBa. 3aKoHBI

dotorddekra. VYpaBHenue OiHmTeiHa 118 (orosaddexra. «KpacHas rpanuiay
dbororddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texauueckue  yCTpOWCTBA W MPAKTUYECKOE TPHUMEHEHHE:  (HOTODIIEMEHT,
dboTomatuuk, conmHevHas 6aTapesi, CBETOUO/I.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHEITHETO PoTOIPPEKTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmnbiTel Pesepdopaa mo paccesHUIO o -YacTHIIL.
[Inanerapunas monens aroma. [loctynarel bopa. M3nyuenue u nornouieHue GOTOHOB Npu
IIEpEXo0Jie aTOMa C OJTHOI'0 YPOBHS SHEPruM Ha Apyrou. Buasl cnektpos. CIIEKTp ypOBHEN
JHEPIruy aToMa BOAOPOJA.

BonnoBbeie cBoiicTBa wyactuil. Bonubl ge bpoing. KoprnyckyiaspHO-BOITHOBOM
Ty aJIA3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3IyYCHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE INPHUMEHEHUWE: CIIEKTPAJIbHBIM aHaIU3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenve JIMHBI BOJHBI Ja3epa.

Hab6nronenue muHeHYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Habmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHNEPUMEHTBI,  JOKa3bIBAIOIIUE  CJIOKHOCTh  CTpoeHus  sapa.  OTKpbITHE
panuoaktuBHOCTH. OnbIThl Pesepdopaa mo ompeneneHuio cocTaBa paglOaKTHBHOIO
u3nydenus. CoiicTBa anbda-, 6eTa-, raMma-u3aydeHus. BiausHue paguoakTUBHOCTH Ha
’KUBbBIEC OPTaHU3MBI.

OtkpeiTHE TTpoTOHA U HeWTpoHa. HyknoHnHas Moaens siapa ['elizenoepra—lIBaHeHKo.
3apsn aapa. MaccoBoe uucio sapa. M3o0Torbl.

Anbba-pacnaa. DIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnazn. [ amMMma-usiydeHwue.
3aKOH paJMOAKTUBHOrO pacnaja.

DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT macchl sapa.

Anepnsle peakuuu. [lenenue u cuHTes Aaep.

Snepusiii peakrop. TepmosinepHbiii cunTe3. [IpobGremMbl U MEPCHEKTUBHI SACPHOU
HHEPreTUKHU. DKOJIOTUYECKUE ACIIEKTHI IAEPHON SHEPTETUKH.



DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

MeTtoapl HAOIIOACHHS ¥ PETUCTPAIUN SJIEMEHTAPHBIX YaCTHII.

@dyH1aMeHTalIbHbIE B3auMOIeicTBUs. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckre yCTpOWCTBA W TMPAKTUYECKOE MPUMEHEHUE: [O3UMETP, Kamepa
Bunscona, simepHsblil peaktop, aToMHasi 6om0a.

Jlemoncmpayuu

Cu€TUrK MOHUBHUPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Paspnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Otanbl pa3BUTHUS acTpOHOMHH. lIpukiagHoe W MHUPOBO33PEHUYECKOE 3HAUYCHUE
ACTPOHOMMH.

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

ConHeuHas cucrtema.

Counnne. ConHeuHass akTUBHOCTh. VMctounuk sHeprun CoisiHIAa U 3BE37. 3BE3/bI, UX
OCHOBHBIE XapAKTEPUCTUKH. J[Marpamma «CHEKTPaJIbHBIM KJIACC — CBETUMOCTBY. 3BE3/IbI
[JIABHOM IMOCIEN0BATENbHOCTUA. 3aBUCUMOCTh «Macca — CBETUMOCTb» I 3BE3]l TJIaBHOU
MOCJIEA0BaTENbHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE MPEACTABICHUSA O
MPOUCXOXKICHUU 1 3BOIOINUK COJHIA U 3BE3/1. DTarbl )KU3HH 3BE3I.

Muieunsiii [Iyts — Hama ["anaktuka. [lonoxenne n neuxenune CosHna B ['amakTuke.
Tune! ranaktuk. Paguoranaktuku v kBa3zapbl. UEpHBIE IBIPHI B sApaxX rajlakTUK.

Bcenennas. Pacipenue Beenennoii. 3akon Xa06ua. Pazoeranue ramaktuk. Teopus
bosbmioro B3peiBa. PenukToBoe nsnydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeméunblie mpo0sieMbl aCTPOHOMUMU.

Vyenuueckue nabarooenus

HaGnronenuss HEBOOpPYKEHHBIM TJ1a30M  C  HCMOJIB30BAHMEM  KOMITBIOTEPHBIX
MIPWIOKEHUHN NJIsi OTPEJEICHHS MOJO0KEeHNUS HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE cO3Be3/1Hsi CEBEpHOro MOJyIIapus U sIpKUe 3BE3IBI.

Habmonenus B teneckon Jlynsl, mutanet, Mieunoro I1ytu.

O6o0maromniee MOBTOPEHUE

Ponp ¢u3uku m acTpOHOMHUH B SKOHOMHYECKOH, TEXHOJOTHYECCKOHN, COIMAIBHON H
ATUYECKOU cdepax ACATETbHOCTH YeJOBEKa, POJib U MECTO (PU3UKH M aCTPOHOMHH B
COBPEMEHHOW Hay4YHOW KapTUHE MHpA, pojib (PU3NYECKOW TeOopuH B (POPMUPOBAHUU
MpeACTaBICHU 0 (U3MYECKON KapTHUHE MHUpa, MECTO (PU3NYECKOM KapTHHBI MHUpa B
o011eM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢uszuku 6a30Boro ypoBHs B 11 kjacce ocyliecTBIsIETCS ¢ YUETOM
coJiepKaTeNIbHbIX MEXKIPEIMETHBIX CBSI3eM C KypcamH MaTeMaTHKd, OMOJIOTMH, XUMUU,
reorpaduu U TEXHOJIOTHH.



Meosicnpedmemuule noHAmMUS, CBA3aHHBIE C U3yYEHUEM METOJI0B HAYYHOT'O MTO3HAHUS:
SBJICHHE, HAyYHBIN (aKT, TUMOTE3a, (PU3NIEeCcKas BETUINHA, 3aKOH, TEOpHsl, HAOIIOACHHE,
AKCIIEPUMEHT, MOJISTTMPOBAHKE, MOJICITh, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMBbl YpaBHEHUW, TPUTOHOMETpHUYECKHE (DYHKIIHMHU:
CUHYC, KOCHHYC, TAaHTEHC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECCTBO,
BEKTOPHl M WX MPOCKIWH HA OCH KOOPAWHAT, CJOKCHHE BEKTOPOB, IMPOW3BOIHBIC
AIEMEHTApHBIX (PYHKIUH, TPHU3HAKA TOJ00WS TPEYTOJBHUKOB, OMPEICICHHE IUIONIAIN
IJIOCKUX (UTyp U 00BEMA TeTl.

Buonocus: >nekTpudeckue SBICHUS B )KMBOW MPUPOJIE, KOJIeOaTEIbHBIC TBUKCHHS B
KUBOU MPUPOJIC, ONTUICCKUE SBJICHUS B )KUBOW MPUPOJIC, NCUCTBHUE PaJHAINH HA KUBBIC
OpTaHU3MBL.

Xumus: CTpoeHHUE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPABIX Tell,
MEeXaHU3Mbl 00pa30BaHUsI KPUCTALTUYECKON peETKU, CIEKTPAIbHBIN aHAIN3.

l'eoepagusa: MarHUTHBIE TOJIIOCAa 3€MJIM, 3aJ€KH MArHUTHBIX Py, (OTOCHEMKA
3€MHOU TTOBEPXHOCTH, MIPE/ICKa3aHNE 3eMIICTPSICCHUIA.

Texnonoeusi:  TUHUM  DJIEKTpoOTepedad, TeHEpaTop  MEPEeMEHHOro  TOKa,
AJIEKTPOJIBUTATENh, MHAYKIIMOHHAS TI€4b, pajap, paauonpuéMHUK, TEICBU30P, AaHTCHHA,
tenedon, CBYU-nieub, MpoeKIIMOHHBIN arrapaT, BOJIOKOHHAsI ONITHKA, COJTHEYHas OaTtapes.

IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMDBI 11O ®U3UKE
HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npenmera « @u3nkay Ha ypoOBHE CpeHEro o01ero 0opa3oBaHus
(6a30BBI  YpOBEHB) JOHKHO OOECHEYHUTHh JOCTHIKEHHE CICAYIOMUX JUYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMHHOCTHBIE PE3YJIBTATHBI

JIngyHOCTHBIE pe3yiabTaThl OCBOCHHS Yy4eOHOTo mpeameTa «DU3UKA» JTOJKHBI
OTpaXXaTh  TOTOBHOCTh M  CIIOCOOHOCTh  OOyYarONIUXCSA  PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEH MO3UIIMEN TUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIIUMN,
MO3UTUBHBIX BHYTPEHHUX YOEXKJACHUN, COOTBETCTBYIOUIUX TPAJUIIMOHHBIM IEHHOCTSIM
POCCUHCKOTO OOIIEeCTBA, PACIIMPEHUE >KU3HEHHOTO OIbITAa U OIbITa JCSATEILHOCTH B
MPOLIECCE pEAN3AIMA OCHOBHBIX HAIPABICHUM BOCIUTATEIBLHOW ACATEIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM TMO3UIMU OOY4YarOIIerocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

MIPUHSTHE TPaIULIMOHHBIX 00IIIeUeIOBEYSCKUX T'YMaHHCTUYECKUX 51
JEMOKPATHYECKHUX LIEHHOCTEM;

FOTOBHOCTb BECTH COBMECTHYKO [ICSITEIBbHOCTh B HMHTEPECAX TIPAXKIAHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUU B 00Pa30BaTEIIbHON OpraHU3aIlNY;

YMEHHME B3aMMOJICMCTBOBATh C COIMAIbHBIMHU MHCTUTYTaMHU B COOTBETCTBUHM C HX
GYHKIHUSIMU ¥ HA3HAYCHHUEM;



TOTOBHOCTh K TYMaHUTapHON M BOJIOHTEPCKON NESATEIBHOCTH;

2) NIaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPaskIaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CUMBOJIAM, TOCTHUKEHUSM POCCUICKUX
YYEHBIX B 0077aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh ~ OILICHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYSCh Ha MOPAIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCIE B
NESATEIIbHOCTU YYEHOTO;

OCO3HaHHWE JINYHOTO BKJIaJa B IOCTPOSHUE YCTOMUMUBOTO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHHSA:

ACTETUYECKOE OTHOLIEHUWE K MHUpY, BKIIOYAas 3CTETUKY HAyyHOro TBOPYECTBA,
IpUCYIIETO (PU3NUECKON HAYKE;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpPEC K pa3au4HbIM cepaM MNpoPEecCHOHAIBHON AEATENBHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOM M TEXHUKOH, YMEHHE COBEpIATh OCO3HAHHBIN BBIOOp OyayIieit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TUIAHBI,

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 001acTH (PU3UKU
Ha TIPOTSHKCHUH BCEH JKU3HM;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

c(OPMHUPOBAHHOCTH 3KOJOTUYECKON KYJIbTYphl, OCO3HAHHE IJI00aNIbHOIO Xapakrepa
AKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHWE M OCYIIECTBICHUE JCHUCTBUN B OKPYXKAIOUIEH CpeAe Ha OCHOBE
3HAHUA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacIIiipeHHe OIbITa JEATEIbHOCTH HKOJOTWYECKOM HANpaBICHHOCTH Ha OCHOBE
MMEIOITUXCS 3HAaHUH 110 (hU3HUKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (HU3HUECKON HAYKU;

OCO3HAHHUE LIEHHOCTH HAy4YHOW JAESATENBHOCTH, TOTOBHOCTh B MPOLECCE H3YUCHUS
(U3HUKHN OCYIIECTBIATH MPOEKTHYIO U HCCIEAOBATEIBCKYIO ACSATEIIbHOCTh MHANBHIYaIbHO
U B TpyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble 1ornueckue AecTBU:
CaMOCTOSTEIILHO (POPMYJIUPOBATH M aKTYaTU3UPOBATH MPOOJIEMY, paCCMAaTPUBATH €€
BCECTOPOHHE;
ONPENEIIATh LENH ACSITENbHOCTH, 3a/1aBaTh APAMETPbl U KPUTEPUU UX JOCTHKECHUS;
BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEUUS B PACCMATPUBACMBIX (PU3UUECKHUX
SBJICHUSIX;



pa3zpabaThiBaTh IUIAaH pEIICHUS MpPoOJeMbl C Y4YETOM aHajdu3a HUMEIOUINXCS
MaTepUaIbHBIX U HEMATEPUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JICSITEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
[EJISIM, OLIEHUBATh PUCKH TOCIEACTBUMN ACATEIbHOCTH;

KOOPJAMHHUPOBATh W BBHITIONHATH PabOTy B YCIOBUAX pPEajJbHOrO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIILJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

Ba3oBnle ucciieqoBarebLCKue 1eMCTBUSA.

BJIQJ€Th HAYyYHOH TEPMHUHOJIOTUEH, KIIOYEBBIMH TIOHSATHSIMH W  METOAaMHu
buznueckoil HayKu;

BJIQ/ICTh HABbIKAMHU Y4YEOHO-UCCIIEOBATEIbCKOM M MPOEKTHON NEATEeIhHOCTH B
o0nactu (pU3MKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY METOJIOB
pelieHus 3a1a4 (pU3NIECKOro coiepKaHusl, IPUMEHEHUIO Pa3IMUHbIX METO0B TO3HAHUS;

BJa/I€Th BUJIaMU JESATEIILHOCTH MO MOJIYYEHUIO HOBOT'O 3HaHMsI, €r0 MHTEPIIPETALnY,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX CUTYallUSX, B TOM YHCIE MPH
CO3JaHUH YYEOHBIX IPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH NIPUYUHHO-CIICCTBEHHBIE CBSI3U U aKTyaJM3MpOBaTh 3a/ady, BBIABUTATh
TUNOTE3y €€ pelIeHUs, HaXOJUTh apryMEHThI JJIs JI0Ka3aTeIbCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJIyYCHHBIE B XOJ€ PEUICHUS 3aladdl pe3yJbTaThl, KPUTUYECKU
OILICHMBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSAX;

CTaBHUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 33/1a4ul B 00pPa30BaTEIBHOMN JEATCIIBHOCTH,
B TOM YHCJIE€ IPU U3YUEHUH (PU3BHKY;

JaBaTh OIEHKY HOBBIM CHUTYAI[UsM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT,

yMETh  TEPEHOCHTh 3HAHUS 1O  (U3MKE B  MPAKTUYECKYI0  00JacThb
KHU3HEACSITEIbHOCTH;

YMETb MHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIE HJIEH, PEAJIaraTb OpPUTrHHAIbHbIEC TOAXO0/IbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aThTepPHATHBHBIC PEIICHUS.

Pabora ¢ undopmaunmeii:

BJa/IeTh HAaBBIKAMU TMOJY4YECHHs] HMHPOpMaAUM (U3MYECKOTO COAEpKAHUA U3
HMCTOYHUKOB pA3HbIX THUIOB, CAMOCTOATEIbHO OCYIIECTBISATh TOUCK, aHaJu3,
CUCTEeMATH3allMI0 M HWHTEpPHpeTanni0 HHpOpMaMKu pasIuYHbIX BHIOB U (opm
Mpe/ICTaBJICHHUS,

OIICHMBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

HCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3allMOHHBIX 33]a4 C COOJII0IEHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH O€30MACHOCTH, THUTHEHBI, pecypcocOepexeHus,
PaBOBBIX U ATHUECKUX HOPM, HOPM MH(GOPMAIIMOHHON O€30I1aCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKAHMS B PA3IUYHBIX (opMarax Cc y4€Tom
Ha3Ha4yeHUs WHEGOPMAllMM M IIeJIEBOM ayAUTOpUU, BBHIOMpas ONTUMAIbHYIO (GopMy
MPE/ICTAaBICHUS U BU3YyaIU3aI1H.



KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe NeCTBHA:

OCYIIECTBIISTH OOIICHNE HA YpOKaX (DU3UKHU M BO BHE-YPOUHOU JESATEIbHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOHQIMKTHBIX CUTyallui U CMATYaTh KOHQIUKTHL;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM Y MHIUBHUAYaIbHON paOOTHL;

BBIOMpATh TEMATHUKY U METOABI COBMECTHBIX JCHCTBHIM ¢ yu€TOM OOIIUX UHTEPECOB U
BO3MOXHOCTEW KaXKI0I0 WieHa KOJIJIEKTHBA,

IPUHUMATh LEJIM COBMECTHOM ACATEIBHOCTH, OPraHU30BBIBATH U KOOPJIMHHUPOBATH
JNEUCTBUSA MO €€ NOCTHKEHHUIO: COCTABIIATH IUIAH JEHCTBUM, PACIIPENEIATh POJIA C YUETOM
MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3YJIbTAThl COBMECTHOM padOTHI;

OLICHMBATh Kadye€CTBO CBOEr0 BKJIaJa M KaXJIOr0 y4aCTHUKAa KOMAaHIbl B OOIIMI
pe3ybTaT 10 pa3pabOTaHHBIM KPUTEPUSIM;

npeaiaratb  HOBBIE  IIPOEKTBbI, OLEHHMBATh MACH C IO3UIUU  HOBU3HBI,
OPUTMHAIIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh NMO3UTHUBHOE CTPATETHMYECKOE MOBEACHUE B PA3JIMYHBIX CHTYalMsX,
IPOSIBIISATH TBOPUYECTBO U BOOOpaXKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIC 1CHCTBHUS
Camoopranusanus:
CaMOCTOSTENIbHO OCYLIECTBIISITh MMO3HABATENbHYIO NESITENIBHOCTh B 007aCTH (PU3UKU
Y aCTPOHOMUH, BBIABIISATH IPOOJIEMBI, CTAaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 331aUH;
CaMOCTOSATENIBHO COCTABJISITh IUIAH PELICHHsS PAacYETHBIX M KAadeCTBEHHBIX 3a/ad,
IUTaH BBIMIOJIHEHUS MTPAKTUYECKONW pabOThl ¢ YUETOM HMEIOLIUXCS PECYpCOB, COOCTBEHHBIX
BO3MO>KHOCTEHN U NPEANIOYTECHN;
JaBaTh OILIEHKY HOBBIM CUTYalUsIM;
paciupsaTh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX MIPEANOUYTEHUH;
JienaTh OCO3HAHHBIM BHIOOP, ApTYMEHTHPOBATH €0, OpaTh Ha ce0s OTBETCTBEHHOCTD
3a pEILICHHE;
OLICHUBATh TPUOOPETEHHBIN OIIBIT;
CIocoOCTBOBAaTh (POPMHUPOBAHUIO W TIPOSIBJICHUIO JPYAUIMU B 00JaCTH (DUBUKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJICKT:
JaBaTh OLEHKY HOBBIM CHUTYallMsiM, BHOCUTb KOPPEKTHUBbI B JAESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;
BJa/IeTh HAaBBbIKAMU II03HABATENBbHOM pediiekcHru Kak OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUI U MBICIIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;
HCIIONIb30BaTh MNpHUEMBI pedrekcun AJis OIEHKH CHTyalldd, BBIOOpa BEPHOTO
peuieHus;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEUICHUS 10 UX CHUXKCHHUIO;
MIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX IIPHU aHAJIM3€E PE3YIbTATOB IEATEIbHOCTH;



NPUHUMATD ce0sl, MOHMUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U APTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3yJIbTATOB ACATEIBHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B mpouecce NOCTHKEHHsI JUYHOCTHBIX PE3YJbTaTOB OCBOCHMS IPOTPAMMBI I10
busuKe ISl ypOBHS CPETHETo 001Iero o0pa3oBaHus y 00yJarOIIMXCsl COBEPIICHCTBYETCS
HMOILIMOHAJIBHBIN UHTEIIEKT, IPEANOIaralomuii choOpMUPOBAHHOCTD:

CaMOCO3HAHUs, BKJIOYAIOMIETO CIIOCOOHOCTh TIOHMMAaTh CBOE SMOIMOHAIBHOE
COCTOSIHME, BUIETh HAIIPABIICHUS Pa3BUTHs COOCTBEHHOM SMOLIMOHAIBHON chephl, ObITH
YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHMsI,  BKJIOYAIONIETO  CAMOKOHTPOJb, YMEHHE  NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEIECHHE, CIIOCOOHOCTh aJalTUPOBATHCS K 3MOLMOHAIBHBIM
M3MEHEHUSIM U TPOSIBISITh THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBALIMH, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHKCHUIO LIEIU U yCIEXY,
ONTUMU3M, HHULIMATUBHOCTh, YMEHHE IEUCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEH;

AMIIATUHU, BKJIOYAIOLIEH CHOCOOHOCTh MNOHUMAaTh 3MOLMOHAIBHOE COCTOSIHUE
OPYTUX, YYUTBIBATh €0 MPU OCYIIECTBIECHUU OOIIEHHUSA, CIIOCOOHOCTh K COYYBCTBHUIO U
CONIEPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAWBATH OTHOLUEHUS C
IPYTUMU JIIOAbMU, 3200TUTHCSI, IPOSIBIATH UHTEPEC U pa3periaTh KOH(QIUKTHI.

NPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 10 kjacce mpeaMeTHBbIC Pe3yibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTo (u3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHON KapTUHBI MUPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU U TEXHOJIOTHH,
B PAKTUYECKOU IEATEIBHOCTH JIHOJIEH;

YUUTBHIBATh TPAHUIIBI TPUMEHEHUSI U3yUYCHHBIX (DM3UUECKUX MOJIeNIeH: MaTepraibHas
TOYKa, MHEpLHMalbHAs cHUCTeMa OTCYETa, aOCOJMIOTHO TBEPAOE TEJO, UJICATbHBIN Tas3,
MOJIEJIA CTPOECHUS Ta30B, KUIKOCTEH U TBEPABIX TEJ, TOUECUHBIM DICKTPUYECKUN 3apsil
MIpH pelieHur HU3NIECKUX 3a1a4;

pacno3HaBath GU3MUECKHUE SBIEHUS (IIPOIECCHl) U OOBICHITH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU CTPOCHHUS BEILIECTBA 17}
ANEKTPOAUHAMUKN: PABHOMEPHOE UM PABHOYCKOPEHHOE NPSMOJIMHEWHOE JBUKEHHE,
CBOOOJHOE MaJieHHE TeJ, ABMXKEHHE MO OKPY>KHOCTH, WHEPLHUs, B3aUMOJACHCTBUE Tel,
muddy3usi, OpOYHOBCKOE NIBIIKEHHE, CTPOCHHE JKUIKOCTEH U TBEPIBIX TEJ, NM3MECHCHUE
o0béMa Ten TpH HarpeBaHUW (OXJIAKICHWH), TEIJIOBOE paBHOBECHE, WCIapeHUeE,
KOHJICHCALIUS, IUIAaBJICHUE, KPUCTAIUIM3ALUs, KUIICHUE, BIAXXHOCTh BO31yXa, MOBBILICHUE
JABJICHUs ra3a IPU €ro0 HArPEBaHUM B 3aKPBITOM COCYZAE, CBA3b MEXAY IapaMeTpamu
COCTOSIHUSA ra3a B U30IPOLECCAX, MIEKTPU3ALUSA TEJ, B3AUMOACHCTBHE 3apsA10B;

OMHCHIBATh MEXAHWYECKOE JBWIKEHWE, WCIOJIb3yd (PU3WYeCKHe BEIMYWHBI:
KOOpAMHATA, IyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUila, UMITYJIbC



Tena, KUHETHUYECKas JHEpPrus, TMOTCHIHAIbHAS OJHEPTUs, MeXaHudeckas paboTa,
MEXaHWYeCKass MOIIHOCTH, MPHU OINHWCAHUU TMPABUIBHO TPAKTOBATh (PU3MYECKHUIA CMBICIT
UCIIOJIb3yeMbIX BEIUYHMH, HMX OO0O3HAUY€HHs] MW E€AUHUIBI, HAXOAUTh (POPMYIIHI,
CBSA3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMH BEIMYMHAMU;

ONKMCHIBATh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIJIOBBIC SIBIICHUS, UCIOJb3YS
(dbr3uYecKue BEIWYWHBL: JTABJICHHUE Ta3a, TeMIepaTypa, CPEIHssl KMHETUYeCKas dYHEPrus
XA0TUYECKOTO JBMXKEHUSI MOJIEKYJI, CPEAHEKBAAPATUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIJIOThl, BHYTPEHHsISI »Heprus, pabora raza, Kod(QUIMEHT MOJE3HOTO JeHCTBUS
TEIJIOBOTO JBUTATEJNsI; TMPU ONUCAHWUU TMPABHIBHO TPAKTOBATh (DUIUUYECKUNA CMBICIT
UCIIOJIb3YeMBIX BEIMYMH, WX O0O3HAYCHUS W CIUHUIBI, HAXOAUTh (OPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIMUNHY C IPYTUMH BEIIMUNHAM;

ONMCHIBAaTh M3YYEHHBIE JJIEKTPUUYECKHE CBOWCTBA BELIECTBA W JJIIEKTPUUYECKUE
ABJICHUST (TIPOIIECCHI), MCMONB3Ys (PU3MUECKUE BEIMYUHBL: DIIEKTPUUECKHUI 3apsf,
AJIEKTPUYECKOE II0JIE, HAIPSLKEHHOCTH IOJIS, IMOTEHIMAJ, Pa3HOCTh IMOTEHUUAJIOB; IIPU
OMMUCAaHUU TIPABWIBHO TPAaKTOBAaTh (PUBMUECKUUA CMBICT MCIOJIb3YEMbIX BEIMYMUH, UX
0003HaYEHUsI U €IUHUIIBI, YKa3biBaTh (DOPMyIIbl, CBS3bIBAIOIIME JAaHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYTUMH BEIUYMHAMU;

aHAIM3UPOBaTh GU3HUECKHUE MPOIECCHI U SIBJICHUS, UCTIONB3YS (PU3UUECKUE 3aKOHBI U
MIPUHIUIIBL: 3aKOH BCEMUPHOTO TAroTenus, I, I1 u I1I 3akonsl HproTOHA, 3aKOH COXpaHEHHS
MEXaHUYECKON SHEPIrHM, 3aKOH COXPAHCHUS HMMITYJIbCA, MPUHIMUIT CYHEPIO3UIUUA CHII,
MIPUHIMIT PABHONPABUS HWHEPIUAIBHBIX CHUCTEM OTCUETA, MOJIEKYISIPHO-KHUHETHYECKYIO
TEOPUI0 CTPOECHUS BEIECTBA, Fa30BbIE 3aKOHBI, CBSA3b CPEAHENW KHUHETUYECKOW JHEPruu
TEIJIOBOTO  JIBIDKEHUS MOJIEKYJT C aOCOJIIOTHOW TEMIEpaTrypoil, TEpBBId 3aKOH
TEPMOJMHAMMUKH, 3aKOH COXPAHEHHUS DJIEKTPUUECKOro 3apsana, 3akoH KysoHa, mpu 3ToM
pasznyath CJIOBECHYHO (OPMYIMPOBKY 3aKOHA, €ro MaTEeMaTHYEeCKOE BBIpaKEHUE U
ycioBUsl (TpaHUIlbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHSTh OCHOBHBIC TNPUHIUIBI JEHCTBUS MAIINH, TPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3inyaTh YCIOBUS WX O€30MMaCHOTO UCTIOIh30BaHUS B ITOBCETHEBHOM KU3HH,

BBITIOJTHATH AKCIIEPUMEHTHI TI0 MCCJICIOBAHUIO (PU3MUECKUX SBICHUM U MPOIECCOB C
WCIIOJB30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEpPEHUM, MpuU OSTOM (PopMyIupoBaTh
mpoOjemy/3agady W THUNOTE3y YYEeOHOTO DJKCIEePUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEIOKEHHOTO 000PYI0BaHMUSI, POBOUTH ONBIT U (DOPMYITHUPOBATH BHIBOJIBI;

OCYILIECTBIIATh MPSMbIE U KOCBEHHBIC M3MEPEHUS] (PUBMUECKUX BEJIUYUH, MPHU ITOM
BBIOMpATh ONTUMAJILHBINA CIIOCOO U3MEPEHHS U UCIIOJIB30BaTh U3BECTHBIE METO/IbI OLICHKU
IOTPELIHOCTEN U3MEPEHU;

MCCJIEIOBATh 3aBUCHUMOCTH MEXNY (DU3NYECKUMH BEIMYMHAMH C HCIIOJIH30BAHUEM
MPSMBIX H3MEPEHUH, TIPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YIbTAThI
MOJIYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIMYMH B BUJE TaOMUI M rpaduKoB, AeiaTh
BBIBOJIbI 10 PE3YyJIbTaTaM UCCIEAOBAHNUS;

coOmro1aTh mpaBuia 0€30MacHOro Tpyia MPU NMPOBEICHUN HUCCIEAOBAHUN B paMKax
y4eOHOTO JKCIEPUMEHTa, y4eOHO-HCCIICOBATEILCKON W TMPOEKTHON JEATEIHLHOCTH C
MCITOJIb30BAaHUEM M3MEPHUTEILHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;



pemarh pacuéTHhIE 3aJaddl C SBHO 3aJIaHHON (DU3UYECKON MOJENbI0, HCTOIb3YS
dbu3nYecKkue 3aKOHBI W TPUHIUIIBI, HAa OCHOBE aHajiM3a YCJIOBHUS 3aJaud BBIOWPATh
(bU3MYECKYI0 MOJIEIb, BBIACIATh (PU3MUECKHE BEIUUYUHBI U (HOPMYJIbI, HEOOXOUMBIE IS
e€ pemeHus, MPOBOAUTh PAcUYE€Thl U OLEHHMBATHh PEAJbHOCTH IOJIYYECHHOTO 3HAYCHHS
(M3UYECKON BEITMYNHEI;

pemaTh KayeCTBEHHBIE 3a/laud: BBICTPauMBATh JIOTUYECKH HEMPOTHBOPEUUBYIO
IIETIOYKY PACCYXICHUI C OMOPOH HAa M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pr3udecKue
SBJICHUS,

UCIIOJIb30BaTh NpPHU pPEHICHUM YYEOHBIX 3aJad COBpPEMEHHbIE WH(OPMAIIMOHHbIE
TEXHOJIOTHH JJI TIOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINH U MPECTABICHUS YICOHOU
W HAy4YHO-TIOMYJISIPHOM HH(pOpMAIUU, TMOJYYEHHONM W3 pa3IMYHbIX HCTOYHHUKOB,
KPUTUYECKH aHATM3UPOBATH MOTy4aeMyr0 HHGOPMAITUIO;

OPUBOJUTH TPUMEPHl BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHUE IMPOIIECCOB OKPYXKAIOIIETO0 MHPA, B PAa3BUTHUE TEXHUKU U
TEXHOJIOTHUH;

WCIIONB30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKEe B MOBCEIHEBHOM >KU3HU IS
oOecrieueHuss 0€30MaCHOCTH MpU OOpalieHuu C NOpudopamMu U TEXHUYECKUMU
YCTPONCTBAMHM, [IJII COXPAHEHUS 3J0pPOBbS W COOJIIOJICHHS HOPM SKOJOTUYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B Irpymme C BBINOJHEHUEM Pa3JIMUHBIX COLUAJIBHBIX POJICH, MJIAHUPOBATH
paboTy TPYIIIbI, PAIIMOHAIBHO paclpeessaTh 00s3aHHOCTH U TJIAHUPOBATH JEATEIBHOCTD
B HECTAHJAPTHBIX CHUTYalMsIX, AJE€KBATHO OLIEHUBATh BKJIaJ KaXXIOr0 W3 YYaCTHHUKOB
TPYIIBI B pElIEHUE pacCMaTPUBAEMON MTPOOIIEMBI.

K xonmy obOyuenuss B 11 kJ1acce mpeameTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TPUMEpPax poOJb M MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAYyYHOM KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKU U TEXHOJIOTHH,
B IPAKTHUYECKON JEATSIBLHOCTH JIFOACH, IIEIOCTHOCTh U €IMHCTBO (PM3MYCCKON KapTHUHBI
MHUpA;

YUYUTHIBATh TPAHMIIBI TPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENICH: TOYCUHBIM
ANEKTPUUYECKUHN 3apsifi, JIyd CBETa, TOUCHYHBIM MCTOYHHMK CBETA, SIAEPHAs MOJEIb aroMa,
HYKJIOHHAsI MOJIeJTb aTOMHOTO s/Ipa MPU PEIICHUH (PU3NYECKHUX 3a]1ay;

pacrio3HaBath (U3UYECKUE SBJICHUS (ITPOIIECCHI) U OOBSICHATh X Ha OCHOBE 3aKOHOB
ANEKTPOAMHAMUKYA W KBAHTOBOM (PUBHMKHU: DJIEKTPUYECKas MPOBOJUMOCTb, TEILIOBOE,
CBETOBOE, XHWMHMUYECKOE, MarHuTHOE JEeWCTBUS TOKa, B3aUMOJCHCTBUE MAarHuTOB,
ANEKTPOMArHWTHAsT WHAYKIUSA, JEHCTBUE MArHUTHOTO IOJS HAa MPOBOJHHK C TOKOM U
JBYDKYIIAMCS — 3apsifl, JJICKTPOMAarHUTHBIE KOJ€OaHUS ¥ BOJHBI, MPSIMOJMHEHHOE
pacnpocTpaHEeHUE CBETa, OTpaXKEeHHe, MperoMiieHue, HHTepdepeHuus, audpakuus u
noJsipu3anusl CBeTa, Jucrepcus cBera, GorodtekTpudeckuii 3¢dexT (hoTodrddexr),
CBETOBOE JABJICHHE, BO3HUKHOBCHHME JIMHEMYATOrO0 CIIEKTpa aroma BOAOPOJA,
€CTEeCTBEHHAas U UCKYCCTBEHHAsl PaJUOaKTUBHOCTB;



ONUCHIBAaTh HW3YYCHHbIE CBOWCTBAa BEHIECTBA  (PJIEKTPUUYECKUE, MAarHUTHBIE,
ONTUYECKHE, DIECKTPUUECKYIO MPOBOAUMOCTh PA3JIUYHBIX CpPENl) U DJIEKTPOMArHUTHBIE
ABJICHUS (IIPOLIECCHI), UCTIONB3YSl (U3MYECKUE BEJIMYMHBL: DJIEKTPUUECKHUH 3apsij, cuia
TOKa, DOJEKTPUYECKOE  HAaIpSKEHUE, DJIEKTPUUECKOE  COINPOTHUBIICHHE, Pa3HOCTb
MOTEHIIUAJIOB, 3JEKTPOJABIKYIAs CUJia, padoTa TOKAa, MHAYKIHUS MAarHUTHOTO TOJs, CUJia
Awmmnepa, cuna JlopeHnia, HWHAYKTUBHOCTh KAaTYIIKW, DSHEPTUS AJICKTPUUYECKOTO U
MarHuTHOTO TIOJIEH, MEePUOa W YacToTa KoieOaHuid B KOJeOATeIbHOM KOHTYpE, 3apsia U
CWla TOKa B TMPOIECCEe TapMOHUYECKHUX JJIEKTPOMArHUTHBIX KoyieOaHul, (PoKycHOe
paccTositHUE M ONTHYECKass Cuia JMH3bI, [P ONHUCAHUM TMPABUJILHO TPAKTOBAThH
(M3UYECKUN CMBICIT HUCIIOIB3YEMBIX BEIIMYWH, WX O0O3HAYCHUS W €IWHUIIBI, YKa3bIBaTh
(hOopMYyJIBI, CBSI3BIBAIONINE JAHHYIO (PM3HUECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

OMKCHIBATh U3YYCHHBbIC KBAHTOBBIC SBJIICHUS M TMPOLIECCHI, UCHOJIB3Ys (HU3UUECKUE
BEJIMYMHBI: CKOPOCTH AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U YaCTOTa CBETA, YIHEPTUs U
UMITYJIbC (POTOHA, MEPUOJ MOJIypacnaja, SHEPTHsl CBSI3M aTOMHBIX SiFIEp, MPHU OMUCAHUU
MPAaBWJIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIb3YyEMbIX BEJIMUHMH, UX 0003HAUYCHUS U
€MHULIbI, YKa3bIBaThb (OPMYJIbI, CBS3BIBAIOIIKME JaHHYIO (DU3UYECKYIO BEJIMYUHY C
JIPYTUMU BETMYMHAMHU, BBIYUCIIATH 3HaUeHUE (PU3UUECKON BEITMUMHBI;

aHAIM3UPOBaTh GU3HUECKHUE MPOIECCHI U SIBJICHUS, UCTIONB3YS (PU3UUECKUE 3aKOHBI U
NPUHLUINBL: 3aKOH OMma, 3aKOHBI MOCJEJ0BATEILHOTO U MAPAJIEIBHOTO COCIUHEHUS
MMPOBOAHUKOB, 3aKkOH JIxoyns—J/IeHnma, 3aKOH DJIEKTPOMAarHUTHOM WHAYKLIHH, 3aKOH
MPSMOJIMHEMHOTO  PaclpoOCTpaHEHUs CBETa, 3aKOHbI OTPAXKEHUSI CBETa, 3aKOHBI
MpEJIOMJICHUSI CBETa, ypaBHEHHUE OuWHIITEeHHa Mg ¢doTodddexra, 3aKOH COXpaHEHUS
SHEPIruM, 3aKOH COXPAHEHHS UMITYJIbCa, 3aKOH COXPAHEHUS AIEKTPUUECKOT0 3aps/ia, 3aKOH
COXpaHEHUsI MacCOBOT0 4YHCIa, MOCTyJaThl bopa, 3aKOH paJuMOaKkTUBHOIO pacrnaja, npu
ATOM pa3IMyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €T0 MAaTEMATUYECKOE BBIPAKEHUE U
ycioBus (TpaHUIlbl, 0071aCTH) TPUMEHUMOCTH;

OTpeNeNsaTh HANpaBJICHUE BEKTOpa HWHAYKIIMM MAarHUTHOTO TIOJISI TPOBOJAHHKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHiia;

CTPOUTh W OIHCHIBATH H300paKEHHE, CO3[aBaeMOE€ IUIOCKMM 3€pKajioM, TOHKOMN
JIMH30M;

BBITIOJIHATH SKCIIEPUMEHTHI TI0 UCCIIEAOBAHHUIO (PM3MUECKUX SBICHUA W TIPOIIECCOB C
UCIIOJIb30BAaHUEM TIPSMBIX W KOCBEHHBIX M3MEpPEHUH: Tpu 3TOM (OPMYIHPOBATH
npobsiemMy/3aadyy M THUIOTE3y Y4eOHOro OKCIEPUMEHTa, COoOupaTh YCTAaHOBKY U3
MPEI0KEHHOTO 000PYI0BaHUS, TPOBOAUTH OIBIT U (POPMYITUPOBATH BHIBO/IBI;

OCYILIECTBIIATh MPSIMbIE U KOCBEHHBIC M3MEPEHUs] (PU3MUECKUX BEIUYUH, MPHU ITOM
BBIOMPATHh OMTHUMAJIBHBIN CTIOCOO M3MEPEHUS U UCTIOIh30BAaTh U3BECTHBIC METOJIbI OIICHKU
MOTPEMTHOCTEN U3MEPEHHUM;

UCCJIEIOBATh 3aBUCUMOCTH (DU3UYECKUX BEJIIMYUMH C HCIOJIb30BAHUEM TMPSIMBIX
U3MEpPEHUN: TpU H3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCUPOBATh PE3yJbTaThl
MOJTYYCHHOW 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BUAE TaOMUIl M rpaduKoOB, AeaTh
BBIBO/IbI 110 pE3yJIbTaTaM UCCIEIOBAHNUS;



coOIOIaTh MpaBmiIa OE30MaCHOTO TPYy/aa MPH MPOBEIACHUN UCCIICIOBAaHUA B paMKax
y4eOHOro 3KCIepUMEHTa, YYEOHO-UCCIICOBATEILCKONM W TIPOSKTHOW JESITeIbHOCTH C
MCTIOJb30BaHUEM H3MEPUTEIBHBIX YCTPONCTB B T1aO0OPaTOPHOTO 00OPYIOBAHUS;

pemath pacu€THbIC 3aaddl C SIBHO 3aJaHHOW (U3MYECKOW MOJENBbIO0, HCIIOJIB3YS
¢du3nyecKkre 3aKOHBI W TPHUHIMIIBI, HA OCHOBE aHajM3a YCIIOBUS 3aJadyd BHIOMpATh
(bU3HYECKYIO MOJICIIb, BBIJACIATh (DHU3UUCCKHE BEIUIHHBI M (POPMYJIbI, HEOOXOTUMBIC IS
e pelIeHHs, TPOBOJUTH PACUYETHl M OICHUBATH PEATBHOCTH IMOJYYCHHOTO 3HAYCHHS
(bu3HYECKOI BEITNINHBI;

pemath KadyeCTBEHHBbIC 3aJlayd: BBICTPAMBATh JIOTUYCCKH HETPOTHBOPEUYHUBYIO
IIETIOYKY PACCYXKJICHUU C OMOPOM Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UYCCKHEC
SIBIICHUS;

UCTIOJb30BaTh TMPU PEHICHUH YYeOHBIX 3aJad COBpEeMEHHBbIC WH(GOPMAIMOHHEIC
TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIMHA M TIPEIICTABICHHS yueOHON
U HayYHO-TIONMYJSIpHOH WHGOpMAIMK, TIOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB,
KPUTHUYCCKH aHAJTU3UPOBATH MOJydaeMyr0 HHPOPMAITHIO;

OOBSCHATH TMPHUHIMIBI JICUCTBUS MAIllMH, MPUOOPOB U TEXHUYECKHX YCTPOMCTB,
pa3iaryaTh YCIOBHS MX O€30MaCHOTO MCIIOIb30BAHMSI B IOBCEAHCBHON KU3HU;

NPUBOJUTH TMPUMEPHI BKIaJa POCCHUCKHX W 3apyOS)KHBIX YUEHBIX-(PH3UKOB B
pa3BHUTHE HAyKH, B OOBSICHCHHE MPOILIECCOB OKPYKAIOIIEr0 MHUPa, B Pa3BUTHE TCXHUKH U
TEXHOJIOTHI;

WCIIOJIb30BaTh TCOPCTHUCCKHE 3HAHHUSA IO (PU3UKE B IMOBCEIHCBHOW JKWU3HU IS
oOecrieueHnss 0€30MaCHOCTH TpU OOpalieHuH C M[pudopaMu W TEXHUYECKUMU
YCTPOMCTBAMH, JUISI COXpPAHEHHUS 370POBbS W COOJIOJCHUS HOPM DKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TPYIIE C BBIMOJHCHUEM Pa3IUYHBIX COLMAIBHBIX POJICH, IJIAHUPOBATH
paboTy TPYIIIBI, PAIIMOHAIBHO PACIPEICNIATh O0S3aHHOCTH U INIAHUPOBATH JIEATEITHHOCTh
B HECTAaHJAPTHBIX CUTYaIllMsSX, aJCKBATHO OIICHWBATh BKJAJ KaXKIOTO W3 YYaCTHHKOB
TPYNIBI B PEIICHUE paccCMaTpUBaeMOl MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

Ne Kosnyecto yacon DJieKTpoHHbIe (HuppoBbIe)
HaumeHoBaHue pa3jiejioB H TeM
n/m Konrpoabnusl | [IpakTudyeckue | 00pa3oBarejbHbIe peCypChbl
MPOrpaMMbl Bcero
e padoThbI padoThI
Paznen 1. PU3UKA U METO/AbI HAYYHOI'O IIO3HAHMUS
but6mmoreka [IOK
1.1 ®du3nKa U METOJIbI HAYYHOTO MMO3HAHUSA | 2 https://m.edsoo.ru/7fA1bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmnoreka IIOK
21 | Kunewarnia > https://m.edsoo.ru/7f41bf72
bubmnoreka IIOK
22| Aunamika ! https://m.edsoo.ru/7f41bf72
bu6anoreka LIOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOI bu6muoreka [JOK
3.1 9 1
TEOpUH https://m.edso0.ru/7f41bf72
bubnunorexa LIOK
32 OCHOBBI TEPMOHHAMHKI1 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubmuorexa [IOK
' ®a30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24

Paznen 4. JIEKTPOJAUHAMUKA
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bubnunorexa LIOK
41 | Onextpocraruica 10 1 https://m.edsoo.ru/7f41bf72
[TocTosAHHBIN 2JIeKTpUYECKUi TOK. TOKH bu6muoreka [IOK
4.2 12 1 1
B Pa3JIMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PezepBHOE BpeMms 2 1
OBUIEE KOJIMYECTBO YACOB I10 68 4 4
[TPOTPAMME
TEMATHYECKOE IVNTAHUPOBAHHUE 11 KJIACC
KounyecTBo 4yacoB
Ne HaunmeHoBaHMe pa3je/ioB U TeM DJleKTpoHHbIe (LM (poBbIE)
KonTposabHubie IIpakTnyeckue
n/n NMPOrpaMMabl Bceero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Paznen 1. JIEKTPOJAUNHAMUKA
11 MaruaurtHoe 1oJe. 11 1 3 bu6mmoreka [JOK
' DNeKTpOMarHuTHast UHIYKITUS https://m.edsoo.ru/7f41c97c
Hroro no paszneny 11
Paznen 2. KOJIEBAHUSA U BOJTHBI
MexaHaudeckne u bu6mmorexa [IOK
2.1 9 1
AJIEKTPOMATrHUTHBIE KOJIeOaHUsI https://m.edsoo.ru/7f41c97c
99 MexaHHYeCcKHe U 5 1 bu6mmoreka [JOK
' 3IIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Omriica 10 3 https://m.edsoo.ru/7f41c97¢
Wroro no pazueny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH
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31 OCHOBBI CHIEIIUATBHON TEOPUHU 4 bubnmoreka [JOK
' OTHOCHUTEJILHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Paszgen 4. KBAHTOBAS ®PU3UKA
. bu6mmoreka [IOK
4.1 DJIeMEHTHI KBAHTOBOU OITTUKH 6 httos://m.edsoo.ru/7fA1c97c
bubmuorexa [JOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4, A
3 TOMHOE PO > https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U 7 bubnuorexa [JOK
' acTpohu3uKH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 7
Pasznen 6. OBOBIHIAIOIIEE IOBTOPEHUE
bu6mmorexa [IOK
61 Obobuiaromee nosropente 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 66

[TPOT'PAMME
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IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos
Ne
Kontp Mpa DJIEKTPOHHBIE
KTH
OJIbHBI Mara nudpoBbIie
n | Tema ypoka Yeck
/ Bcero e U3y4yeHust o0pa3oBaTesbHbIE
ue
abort ecypchl
- p pato pecyp
bl
ThI
1 ®duszuka — Hayka o npupoje. Hayunbie MeTobl O3HAHUS 1 05.09 bub6nuoreka [JOK
OKPY’KaloIIEro Mupa ' https://m.edso00.ru/ff0c32e2
Ponb 1 MecTo pusuku B opMUPOBAHUN COBPEMEHHOM
2 HAyYHOW KapTUHBI MUPA, B TPAKTUICCKON JACSITEILHOCTH 1 06.09 bubamorexa LIOK
yi . P pa, B 1P A ' https://m.edsoo.ru/ff0c33e6
moaei
3 Mexanunueckoe nBuxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOTO 1 12.09 bu6muoreka [JOK
nerkeHus. [lepemenienue, CKOpoCTh, yCKOPEHHE ' https://m.edsoo.ru/ff0c3508
. bubmorexa [IOK
4 PaBHOMEpHOE MPSAMOTMHEHHOE IBHKCHHE 1 13.09 https://m.edsoo.ru/ff0c3620
. bubmmoreka [IOK
P 1 19.
5 aBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKCHHEC 9.09 https://m.edsoo.ru/ff0c372e
bu6anoreka LIOK
6 CBobOoaHOe mazieHne. Y CKopeHrne CBOOOIHOTO MaIeHus 1 20.09 https://m.edsoo.ru/ff0c39cc
7 KpuBonunelinoe aBuxeHue. J{BrxeHre MarepruaibHON TOUKH 1 96.09 bubnuotexa [JOK
10 OKPYKHOCTH ' https://m.edsoo.ru/ffOc3ada
8 [Ipuniun otHocuTensHOCTH ["anunes. MHepuuanbHbie 1 9709 bubnuotexa [JOK
cucreMsl orcyera. [Iepsslii 3akoH HeroTOHA ' https://m.edsoo.ru/ffOc3be8
Macca Tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoit bubnuotexa [JOK
9 . 1 03.10
3aK0H HpI0TOHA /U1 MaTepuaabHON TOYKH https://m.edsoo.ru/ffOc3be8
b K
10 | Tperuii 3akon HproToHA 1711 MaTepHaTbHBIX TOUEK 1 04.10 nommorexa [10

https://m.edsoo.ru/ffOc3be8
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3akoH BceMupHoro TsaroreHus. Cuna tsixectu. [leppas

but6mmoreka [IOK

11 10.10
KOCMHUYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6nmmoreka [IOK
12 Cuia octd. 3akoH ['yka. Bec tena 11.10
yupyr K https://m.edsoo.ru/ff0c3e18
13 Cuna tpenus. Koaddumment tpenuns. Cuiia COnpoTHBICHUS 1710 bubnmnoreka HOK
MpY JIBU>KEHUU TEJIa B )KUJIKOCTHU WJIU Ta3e ' https://m.edsoo.ru/ffOc3f76
[TocTymarenbHOE U BpalaTeaIbHOE ABMKEHNE a0COIIOTHO
14 | tBépnmoro rena. MomenT cuibl. [Tneuo cunsl. YcnoBus 18.10 bubnnorexa LIOK
p ' ' ' https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPIOTO TENa
Nmmynibe MaTepruanbHONW TOYKH, CHCTEMBI MAaTePUATBHBIX
15 | Touek. UMnyiabc criibl. 3aKOH COXpaHEHHST UMITYJIbCa 24.10 bubmorexa LOK
' Y ' P YRR, ' https://m.edso00.ru/ff0c43d6
PeaxTnBHOE ABMKEHIE
Pabota u momHOCTh cuibl. KuneTnueckas sHeprus
16 MaTeprualbHON TouKd. Teopema 00 M3MEHEHNN KHHETHYECKOI 25.10 bubmorexa LIOK
p + HE0P ' https://m.edsoo.ru/ff0c4502
JHEPTUU
[TorenunanpHas sueprus. [loTeHnnanpHas SHEPrus ynpyro
17 nedopMupOBaHHO NpykuHBL. [loTeH1IManpHas SHEeprus Tena 07.11 bubnuorexa [JOK
PMHP 24 ' P ' https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMIIN
[ToTeHnnanbHbIe U HEMOTEHIMABbHBIE CUJIBL. CBSI3b PaOOTHI
. bu6mmoteka IIOK
18 HEMOTEHIUAIbHBIX CUJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUn 08.11
N https://m.edsoo.ru/ff0c478c
CUCTEMBI Tell. 3aKOH COXPaHEHHUsI MEXaHUYECKON SHEePTUun
Jlaboparopnas padota «VccrnenoBanue cBSI3U pabOThI CUITBI C
19 | u3MeHeHHEeM MEeXaHMUYECKOM SHepruu Teja Ha npumepe 14.11
PaCTSKEHUS PE3UHOBOTO KI'yTay
20 KonTponbnas padota no teme «Knunemaruka. Jlunamuka. 15.11 bu6muoreka [JOK
3aKOHBI COXPAHEHUS B MEXaHUKE» ' https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUH. 2111 bubmmoreka [JOK
BbpoyHnoBckoe apmwxenue. nddy3us ' https://m.edsoo.ru/ffOc4dc2
99 XapakTep IBUKESHHS 1 B3aUMOJICHCTBUS 4aCTHUI] BEIIECTBA. 99 11
Mogenu cTpoeHus ra3oB, )KUIAKOCTEW U TBEPABIX TEI '
23 Macca monekyin. KonndectBo BemectBa. [loctosiHHas 28.11
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ABorazipo

Temosoe paBHoBecue. Temneparypa u e€ usmepenue. llkana

24 29.11
temneparyp Llenscus
bubnunorexa LIOK
2 nu i MKT. MKT A2
5 JIeaTbHBIN Ta3 B OcHOBHOE ypaBHEHUE 05 https://m.edsoo.ru/f0cAfde
AOcommoTHas TemMrepaTypa Kak Mepa CpeHel KHHeTUIeCKOM
26 | »Hepruu IBWKEHUSA MOJIEKYI. YpaBHeHHEe MeHaeneeBa- 06.12 buGnuorexa [IOK
P i op ' https://m.edsoo.ru/ff0c511e
Knaneiipona
27 | 3akon /lanpToHa. ['a30BbIC 3aKOHBI 12.12
08 Jlaboparopunas pabota «VccnenoBaHue 3aBUCIMOCTH MEXTY 13.12
napaMeTpamMu COCTOSIHUS Pa3pesKEHHOro ra3a '
N3omporeccsl B naeanbHOM raze u ux rpaduueckoe bubmmoreka [JOK
29 19.12
Mpe/ICTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpeHHss dHEprus TEpMOJUHAMUYECKON CUCTEMBI U
30 | cmocoOsl e€ m3meHeHust. KoamaecTBo TeIIoThl 1 paboTa 20.12 bubmmorexa [IOK
' p ' ' https://m.edso0.ru/ff0c5952
BHyTpeHHsIs SHEpTHUsT 0JTHOATOMHOTO HUJICATEHOTO Ta3a
bubanoreka LIOK
1| B 26.12
3 HARL TeoTepelatH 6 https://m.edsoo.ru/ff0c5c36
32 VeapHas TEII0EMKOCTE BemecTBa. Kon4ecTBO TEINIOTHI 97 12 bu6anoreka LIOK
Ipu Terionepenade. AnuadaTHelil mpoiecc ' https://m.edsoo.ru/ff0c5¢c36
[lepBblii 3aKOH TEPMOAMHAMUKY U €T0 IPUMEHEHUE K bubmuoteka [IOK
33 09.01
n3ompolieccam https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTs nporieccoB B mipupoae. Bropoii 3akon 10.01 bubnnorexa [JOK
TEPMOAUHAMUKHU ' https://m.edsoo.ru/ff0c6230
bubnunoreka LIOK
3 | II i KII i 16.01
punin neicteus u KI1J[ TermoBoit MammHel https://m.edsoo.ru/f0c600a
36 | [ukn Kapno u ero KIT/I 17.01
37 | Dxonoruueckue npoodsieMbl TEMI0IHEPreTUKU 23.01
38 O6o6maromuii ypok «MomnekymsipHas ¢pusrka. OCHOBBI 24.01 bubnuotexa [JOK
TEPMOIMHAMHKH ' https://m.edso00.ru/ff0c6938
39 | KontpoasHas pabora mo reme «MouekynsapHas pusuka. 30.01 bubnuotexa [JOK
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OCHOBEI TEPMOANHAMUHKHU >

https://m.edsoo.ru/ff0c6a50

bubnunoreka LIOK
40 | II 0 N 31.01
apooOpa3oBaHue U KoHAeHcauus. Mcnapenue 1 KuneHue https://m.edsoo.ru/ff0c63b6
41 AOCOIIOTHAS M OTHOCUTENbHAS BIAYKHOCTh BO3AYXa. 06.02 bubmmoreka [JOK
HachimieHnsli map ' https://m.edsoo.ru/ff0c64d8
Tsépnoe teno. Kpucrammmyeckue u amopdHbie Tena.
42 | AHU3OTPONUS CBOMCTB KpUCTAILIOB. JKUKHE KPUCTAILIBI 07.02 bubmmorexa [JOK
P P ' P ' ' https://m.eds00.ru/ff0c65f0
CoBpeMeHHbIE MaTepHallbl
43 [InaBnenue u kpucraumsanus. Y JesbHas TeIIoTa 13.02 bubnuoreka [JOK
riasienust. CyOmumariust ' https://m.eds00.ru/ff0c6708
bubmuoreka [{OK
44 14.02
YpaBHEHHE TILIOBOrO Gananca 0 https://m.edsoo.ru/ff0c6820
45 DnekTpuzanus Ten. DIeKTpuueckuit 3aps. JBa suaa 20.02 bubnnorexa [JOK
DIIEKTPUYECKHUX 3aPSAI0B ' https://m.edsoo.ru/ffOc6bcc
46 [IpoBoIHMKH, AUATIEKTPUKH U TIOTYIIPOBOJIHUKU. 3aKOH 21.02 bubmmoreka [JOK
COXPAHEHUS JIEKTPUUYECKOIO 3apsiia ' https://m.edsoo.ru/ff0c6bcc
47 B3aumopeiicTBue 3apsanoB. 3akon Kymnona. Toueunsrii 9702 bubmuoreka [IOK
BIIEKTPUYECKUN 3apsi ' https://m.edsoo.ru/ff0c6ce4
HanpsixénnocTs anekTpuueckoro nois. Ipuamun
48 | cymepno3uIuy IEKTPHUSCKUX ToIeH. JInanmm 28.02 bubmmorexa [IOK
yrep . 1 P ' ' https://m.edso0.ru/ffOc6df2
HANPSDKEHHOCTH
49 Pabota cun anekrpoctarnyeckoro noss. Ilorennman. 05.03 bubmuoteka [IOK
PaszHOCTH MOTEHIMATIOB ' https://m.edsoo.ru/ff0c6f00
50 [TpoBOAHMKY M TUANEKTPUKH B SIEKTPOCTATUUECKOM II0JIE. 06.03 bubmuoreka [IOK
JusnekTpudeckasi HpOHUIIAEMOCTh ' https://m.edsoo.ru/ff0c7018
, bubnuotexa [JOK
51 .K 12.03
Duektpotuiocts. Komzencatop https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTD MJIOCKOT0 KOHJEHCATOpa. DHEPTrus 13.03 bubnuotexa [JOK
3apsHKEHHOr0 KOHAEHcaTopa ' https://m.edsoo.ru/ff0c72c0
53 Jlaboparopnast pabota "N3mepenne dMeKTpOEMKOCTH 19.03

KoHzAeHcaTopa"
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https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

[TpunIMN NEHCTBUS ¥ IPUMEHEHNE KOHAEHCATOPOB,

54 | KOMMPOBAJIBLHOTO arapara, CTpyHHOT0 IPUHTEpA. 20.03
DNEeKTPOCTaTHYECKAs 3alUTa. 3a3EMJICHHE AIEKTPOIPUOOPOB
DNEeKTPUUECKUN TOK, YCIIOBUS €r0 CYIIECTBOBAHUS.
55 | Tlocrosiubiii Tok. Cuna Toka. Hanpspokenne. ConpoTuBIeHUE. 02.04
3akon OmMa Jy1s ydacTka 1enu
[TocnenoBarenbHOE, apaIeIbHOE, CMELIAHHOE COSTMHEHHE
56 | mnpoBoanukoB. JlabopaTopnas padora «3yuenue 0.5 03.04 bubmmorexa LIOK
P ' patopHai p ri ' ' https://m.edsoo.ru/ff0c74f0
CMEILIaHHOTO COEAMHEHHUSI PE3UCTOPOB
PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. 3aKOH J[Koyis- bubnmnoreka [HOK
57 09.04
Jlenma https://m.edsoo.ru/ff0c7838
3axon OMa i MOJIHOM (3aMKHYTOI1) ANMEKTPUYECKOM LIeTIH.
bubnuorexa [JOK
58 | Koportkoe 3ambikanue. JlaboparopHas padota «M3mepeHue 0.5 10.04
https://m.edsoo.ru/ffOc7ae0
O/1C ucToyHMKa TOKa U €ro BHYTPEHHETO COIPOTUBICHUS
DNeKTpOHHAs! TPOBOJAUMOCTD TBEPABIX METAIIIOB.
59 | 3aBHCHMOCTH CONPOTUBIICHHS METAJUIOB OT TEMIEPATYPHI. 16.04
CBepXmpoBOIUMOCTD
50 DneKTpuuecKuid ToK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX 17.04
MyYKOB '
[TorypoBOTHUKH, X COOCTBEHHAS U TIPUMECHAs
61 | mpoBoammocTs. CBOICTBA p—N-mIepexoaa 23.04 bubmmorexa [TOK
p ' P ' ' https://m.edsoo.ru/ff0c84ae
[TonynpoBoIHUKOBBIE TPUOOPHI
62 DNEeKTPUYECKHUI TOK B pacTBOpaxX M pacriaBax 3JIEKTPOIUTOB. 94,04 bubnmnoreka [JOK
DJIEKTPOJIMTUYECKAS] TUCCOIUALIMS. DIIEKTPOIIN3 ' https://m.edsoo.ru/ff0c82ba
DneKkTpuYecKuii TOK B razax. CaMoCTOSATETbHBIN 1 bubnmoreka [JOK
63 . 07.05
HECaMOCTOSTENbHBIN pa3psaa. Monnus. [1nazma https://m.edsoo.ru/ffOc84ae
64 DnexTpuueckue mpruOOphl U YCTPOMCTBA U UX MPAKTUIECKOE 08.05 bubmmoreka [JOK
npuMmenenue. [IpaBuna TeXHUKH 6€30MacHOCTH ' https://m.edsoo.ru/ff0c86fc
bu6nunorexa LIOK
65 | OO6o6maromuil ypok «IeKTPOIUHAMUKA» 14.05
HHATOTIH yP poA https://m.edsoo.ru/ff0c88be
66 | KontposbHas paboTa mo teme «Dnekrpoctatuka. [1ocTosHHBIIM 15.05 bubnmoreka [JOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

AIEKTPUYECKUM TOK. TOKM B pa3iIMyHBIX Cpeaax»

https://m.edsoo.ru/ff0c8a8a

PesepBHblit ypok. KonTponbhas pabota no teme bubnmoreka [JOK
67 1 21.05
"OnexkrpoguHamMuka" https://m.edsoo.ru/ff0c8c56
. . bubnuorexa [{OK
68 | PesepBHbIii ypok. O6oOmaromuii ypok mo temam 10 kiracca 1 22.05 https://m.edsoo.ru/fOcaf6e
68
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11 KIIACC

Ne KosmuecTBo yacos
1 DJIeKTPOHHbBbIE
ara

Tema ypoka Konrpo | Ipakru uudposbie

I Bcero N3y4YeHHsI

/ JIbHbIE yeckue oOpa3oBaTe/ibHbIE

o padoTbl | padoTHI pecypchl
[TocTostHHBIE MArHUTHI M UX B3aUMOJIelicTBUE. MarHuTHOE

1 rosie. Bektop MarauTHONM MHAYKIUU. JINHUKM MarHUTHON 1 05.09 buGnuorexa [IOK
' P FIHH. ' https://m.edsoo.ru/ff0c9778

UHIYKIHH

5 MaruauTtHoe 1nosje nNpoBoJHUKA ¢ TOKOM. OnbIT Dpcresa. 1 06.09 bubnmnorexka HOK
BzaumopeiicTBue mpoBOAHUKOB C TOKOM ' https://m.edsoo.ru/ff0c98fe

3 JlaGopaTtopHnas pabota «M3yuyeHue MarHuTHOTO TMOJIs 1 1 12.09 bubnmnoreka [HOK
KATYIIKH C TOKOM) ' https://m.edsoo.ru/ffoc98fe
JleiicTBre MarHUTHOTO TIOJISl HA MPOBOJIHUK ¢ TOKOM. Cuia

4 Awmriepa. JlaboparopHast pabota «ccienoBanue neicTBus 1 1 13.09 bubmmorexa [JOK

pa- PATOpHas p ' https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MAarHUTa Ha PAMKY C TOKOM))

5 JleiicTBrE MarHUTHOTO TIOJISL HA IBHKYIYIOCS 3apsHKEHHYIO 1 19.09 bubnmnoreka [JOK
yactunly. Cuna Jlopenma. PaGora cunsl Jlopeniia ' https://m.edsoo.ru/ff0c9df4
DnexkTpoMarHuTHast UHAYKIMs. [I0TOk BeKTOpa MarHUTHOM

6 uHaykuuu. JJ1C naaykuun. 3aKOH 31eKTPOMArHUTHOM 1 20.09
unaykuuu Papanes

7 JlabopaTtopHas pabora «HccnenoBanue siBIeHUs 1 1 26.09 bubnuotexa [JOK
3JIEKTPOMArHUTHON MHIYKIAW ' https://m.edsoo.ru/ff0cal50
HNuayktuBHOCTH. ABNenne camonnaykuuu. IJC

8 CAMOMHIYKIMU. DHEPrUsI MATHUTHOTO OJIST KATYIIKH C 1 27.09 bubmorexa LHOK

YIHIH. FHED v ' https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE I10JIe
TexHUYECKHE YCTPONUCTBA M UX TIPUMEHEHUE: TIOCTOSTHHBIE

9 MarHuThl, JIEKTPOMArHUTBI, JIEKTPOIBUTATENb, YCKOPUTEIH 1 03.10
3JIEMEHTAPHBIX YACTHI], MHIYKIIHOHHAS TIeYb

10 O6o6mmarmuii ypok «MarHuTHoe moje. DIeKTPOMarHuTHas 1 04.10 bubnmnorexa [JOK

VHIYKIUSD)

https://m.edsoo.ru/ffOcab82



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

KonTtponbHas pabora no Teme «MaraHuTHoe moie.

bubnunoreka LIOK

11 10.10
DNIEKTPOMarHUTHasE UHIYKITUS» https://m.edsoo.ru/ffOcad58
CB00Oo1HBIE MEXaHUUECKUE KoeOanus. I'apMoHndeckue
12 | xonebanus. YpaBHEHHE rapMOHUYECKHUX KOJIeOaHMIt 11.10 Bubmmorera [IOK
7P P ' ' https://m.edsoo.ru/ff0caf06
[IpeBpamienue 3uepruu
JlaGopatopHas pabota «lccnenoBanue 3aBUCUMOCTH
13 | mnepuoma MaybIx KojieOaHuil rpy3a Ha HUTH OT JJIUHBI HUTH U 17.10
Macchl rpy3a»
Koneb6arenbHblit KOHTYp. CBOOOAHBIE 2JIE€KTPOMArHUTHbIE
14 KoJIeOaHUs B UJI€AJIbHOM KOJie0aTeIbHOM KOHTYpE. 18.10 bu6nuoreka [JOK
AHaJI0rus MeX1y MEXaHUUECKUMHU U 3JIEKTPOMArHUTHBIMU ' https://m.edsoo.ru/ff0ch820
KOJICOAHUSIMU
15 ®opmyna ToMcoHa. 3aKOH COXpAHEHUS SHEPTUU B 2410 bubnmnoreka [HOK
U7eanbHOM KoJiebaTeIbHOM KOHTYpE ' https://m.edsoo.ru/ffOch9c4
[IpencraBnenue o 3aryxaromux KojaeOaHUsIX. BeiHyX1eHHbIE
bubmnoreka IIOK
16 MexaHuuyeckue konebanus. Pesonanc. BeiHyk/1eHHbIE 25.10
https://m.edsoo.ru/ffOcbb86
3JIEKTPOMArHUTHBIE KOJeOaHHs
[lepemennsiit Tok. CUHYCOUJANbHBIN IEPEMEHHBIN TOK.
17 MoIHOCTE TEPEMEHHOIO TOKA. AMIIIUTYIHOE U 07.11 bubnmorexa HOK
. P ' 4 ' https://m.edsoo.ru/ffocbd34
JIeicTBYIOIIEEe 3HAUEHHE CHJIbI TOKA U HaNpSKEHUS
18 Tpancdopmarop. [IpousBoacTBo, nepenaya u noTpedIeHne 08.11
3JIEKTPUYECKON IHEPTUU '
VY CTpoiicTBO 1 MPAaKTUYECKOE MPUMEHEHHE IEKTPHUUECKOTO
19 | 3BoOHKa, TeHepaTopa MepeMeHHOT0 TOKa, JIMHHUHA 14.11 bubmmorexa LIOK
’ parTopa nep ’ ' https://m.edsoo.ru/ff0cc324
JJIeKTpoIiepesayd
DKOJIOrHYeCcKHe PUCKU IPU TMPOU3BOJCTBE JIEKTPOIHEPTUH.
20 | KynbTypa UCHIONB30BAHUS DJIEKTPOIHEPTUH B TOBCETHEBHOM 15.11
KU3HH
MexaHnuueckue BOJHBI, YCIOBUS pacnpocTtpaHenus. [lepuos.
bu6nunorexa LIOK
21 | CkopocTb pacnpocTpaHeHus U JuIMHa BOJHbL. [lonepeunsie u 21.11

MMPOAOJBbHBIC BOJIHBI

https://m.edsoo.ru/ff0ccab4



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
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

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa.

bubnunoreka LIOK

22 22.11
TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DJNIEKTPOMarHUTHbIE BOJHBI, KX CBOMCTBA U CKOPOCTb. 28.11 bu6muoreka [IOK
[ITxana 31EKTPOMArHUTHBIX BOJIH ' https://m.edsoo.ru/ffOccfe0
[TpuHLIMIIBI paAHOCBS3U U TeNeBHUAeHUs. Pa3BuTue cpeacTs
24 29.11
cBs3u. Paguonoxarus
but6mmoreka [IOK
25 | K 0 Koneb 05.12
oHTpoJibHas pabota «KonebaHus v BOIHBI) https://m.edsoo.ru/f0cc6T8
26 IIpssMonuHEHOE PacPOCTPAHEHHUE CBETA B OJTHOPOIHOM 06.12 bubnmnoreka [HOK
cpene. TodyeuHblil ICTOYHUK cBeTa. JIyd cBera ' https://m.edsoo.ru/ff0cd350
97 Otpaxxenue cBeTa. 3akoHbl OTpaxkeHus ceera. [loctpoenue 1212 bubnuorexa [IOK
M300paKeHHUH B TUIOCKOM 3€pKajie ' https://m.edsoo.ru/ffOcd4e0
28 [Ipenomnenue cBera. [lonHOE BHYTpEHHEE OTPaKECHHUE. 13.12 bubnuorexa [IOK
[IpenenbHbIi yroia NOJHOTO BHYTPEHHETO OTPAXKEHUS ' https://m.edsoo.ru/ff0cd7{6
JlabGopaTtopHas pabota «M3mepeHue nokazaremis bubnmnoreka [JOK
29 19.12
MPETOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [Moctpoenue nzodpaxenwuii B munze. opmymna bubnuotexa [JOK
30 . 20.12
TOHKOM JIMH3BI. Y BEJIMYEHUE JIMH3BI https://m.edsoo.ru/ffOcddle
31 Ha6opaToszi;1 pabota «VccrnenoBanue cBOCTB 26.12
M300paXeHUH B TMH3AX»
39 JHucnepcus cseta. CioxxHbIl cocTaB Oenoro ceera. LIBer. 9712
JlaGopaTtopHas pabota «HaOmrogeHue rucnepcun CBeTay '
Wntepdepennus cera. Audpakuus ceera. JJudpakunonnas bu6muoreka [JOK
33 . 09.01
peméTka https://m.edsoo.ru/ff0ced22
b K
34 | IlomepewyHocTb cBeTOBbIX BoJH. [lonmsipusanus ceera 10.01 hgs;;zt;;gg IF10cf026
35 OnTuueckue mpuOOPsI U yCTPONUCTBA U YCIOBUS UX 16.01
0€3011acHOr0 MPUMEHEHUS '
36 | I'paHuIIBI IPUMEHUMOCTH KJIACCHYECKON MEXaHHKH. 17.01 bubnuoteka [JOK
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[Toctynatel cnenrabHOM TEOPUH OTHOCUTEIBHOCTH

https://m.edsoo.ru/ff0cf862

OTHOCHUTENBHOCTh OHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU bubnuorexa [JOK
37 23.01
Y COKPAILICHUE JUTUHBI https://m.edsoo.ru/ffOcfa42
OHeprusi ¥ UMITyJIbC PEISATUBUCTCKOMN yacTulbl. CBS3b bubmmoreka [JOK
38 . 24.01
MacCChl C SHEPTUEH U UMITYJIbCOM. DHEPTHUS TTOKOS https://m.edsoo.ru/ffOcfc68
KonTtponbHas padora «Ontuka. OCHOBBI ClIEIIHATEHON Bu6muoteka [JOK
39 30.01
TEOPUU OTHOCUTEIIBHOCTH» https://m.edsoo.ru/ffOcf6f0
bubnunorexa LIOK
40 | Dotonsl. Dopmyina [Inanka. DHEprus U UMMyIbC GOTOHA 31.01 https:/m.edsoo.ru/ffocfel6
OtkpeiThe U uccnenoBanue poroddpdexra. OnwiTer A. T bubmmoreka [JOK
41 06.02
CroneroBa https://m.edsoo.ru/ffOcffc4
3akonHsbl potodddexra. YpaBHeHHE DUHINTEIHHA 115 bubnuoreka [IOK
42 07.02
doroaddekra. «Kpacnas rpanuna» porodddexra https://m.edsoo.ru/ffod015e
Hasnenue ceera. Onbitel I1. H. JIeOeneBa. Xumuueckoe bubnuorexa [IOK
43 . 13.02
IIEUCTBHUE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHu4eckue ycTpoiucTBa U NPaKTUYECKOE IPUMEHEHUE:! 14.02
dboTorneMeHT, POTOAATUHK, COTHEUHAs OaTapesi, CBeTOINO0 '
. but6mmoreka [IOK
4 P 20.02
5 EIIEeHUE 3a/1aY 10 TeMe «DJIEMEHTELI KBAHTOBOM OIITUKI) 0.0 https://m.edsoo.ru/F0d0302
46 Mogens atoma Tomcona. OnbiTel Pezepdopaa mo 21.02 bubnuotexa [JOK
paccesHUIO a-yactull. ITnanerapHas Monens atoma ' https://m.edsoo.ru/ff0d091a
bubanoreka LIOK
47 | 11 b 27.02
OCTYIIATRI bopa https://m.edsoo.ru/ff0d0Oafa
48 N3nyuenue u nornomienre GOTOHOB MPHU IEPEXOJIE aToMa C 28.02 bu6muoreka [JOK
OJIHOTO YPOBHSI SHEPTUU Ha Apyroi. Bunbl cnekTpos ' https://m.edsoo.ru/ff0d0Oafa
BousiHoBBIE cBOMcTBa yacTul. Bosbl ne bporns.
49 | KopmycKynsspHO-BOTHOBOH yanu3M. CIIOHTaHHOE U 05.03 bubmmorexa LIOK
PHyCKyIip & ' ' https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTyYCHHE
50 OtkpsiTue paguoakTuBHOCTH. OnbITH Pe3epdopaa mo 06.03 bubnmnorexa [JOK

OMMPECACIICHUIO COCTaBa PAAUMOAKTUBHOI'O U3JIYUYCHUA

https://m.edsoo.ru/ff0d0fd2
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o1

CgoiictBa anb(a-, 6era-, ramma-u3iayueHus. Bnusaue
PaZlMOaKTUBHOCTH Ha KUBBIE OPraHU3MbI

12.03

52

OTKpbITHE TPOTOHA M HeWTpoHAa. M30Tombl. Anbda-pacnas.
DIIeKTPOHHBIN M MMO3UTPOHHBIN OeTa-pacnaa. ["lamma-
U3ITy4yeHue

13.03

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3M HYKJIOHOB B sifipe. SIepHble peakuuu.
Snepunsiii peaktop. [IpobaemMsbl, MepCreKTUBEI,
9KOJIOTHYECKHE ACHEKTHI S/IEPHON YJHEPTeTUKH

19.03

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DOnemeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA. MeTobI
HAOJIO/IEHUS M PETHCTPAIMK SJIEMEHTAPHBIX YaCTHII.
Kpyrmbiit cron «@yHnameHTalbHbIe B3aUMOICHCTBUS.
EnunctBO du3nyeckoil KapTUHBI MUPaY

20.03

bubmnoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3aH0r0 HeOa. Co3Be3nus, spKkue 3BE3/1bl, TUIAHETHI,
UX BUAUMoe ABrkenne. CojlHeYHas CUCTEMA

02.04

56

Connue. ConHeyHasi akTUBHOCTb. ICTOUHMK 3HEprun
CounHua 1 3B€311

03.04

57

3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/IbI TT1aBHOU
MOCIIeI0BATEIbHOCTH. BHYTpeHHEE CTpOeHUE 3BE3I.
CoBpeMeHHbIE TTPEICTABICHHS O TPOUCXOKICHUH U
sposronun CoJIHIIA U 3BE3]

09.04

58

Muieynsiii [1yre — Hama I'anaktuka. ITonoxenue u
newxkenue Comnuna B ["anmaktuke. ["anmaktuku. YEpHbie ABIPHI
B sAJIpax rajJakTHK

10.04

59

Bcenennas. Pa30eranue ranaktuk. Teopust bonbioro
B3pbIBA. PenukTOBOE M3ilydeHre. MeraranakTuka

16.04

60

HCpCH_IeHHBIC Hp06HCMBI ACTPOHOMUHU

17.04

61

KoHnTtponbHast pabota «71eMEHTHI aCTPOHOMHUH U
acTpou3uKm»

23.04

62

Ob6o6maromuit ypok. Poib pusuku u actponomMuu B
9KOHOMHYECKOMH, TEXHOJIOTHYECKOM, COITUAIbHOMN 1
THYECKOH cepax IesTeTbHOCTH YeIOBEKa

24.04



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Ob6o06maromuit ypok. Poib u mecto pusuku u acTpoHOMUU B

63 . . 1 07.05
COBPEMEHHOW Hay4yHOU KapTHHE MUpa
Ob6o6maromuit ypok. Pois pusnueckoit Teopun B

64 | dopmHupoBaHUU MpEACTABICHUN O PU3NIECKON KapTHHE 1 08.05
MHpa
O6o0maromuii ypok. Mecto (GpuU3M4IecKOi KapTHHBI MUPa B

65 | oOmeM psTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX 1 14.05
MPEJCTABICHUN O IPUPOJIE

66 Pe3epBHblii ypok. MaruutHoe nojie. Onruka. KBantoBas 1 15.05
buznka

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» ®usuka, 10 kimace/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penakuueit [lapdentreBoit H.A., AkunonepHoe ooiiectBo «M31aTE€nbCTBO
«ITpocsemienue»

» Gusuka, 11 kinace/ Maxumes I.J1., Byxosues b.b., Hapyrun B.M. non
penakiueii [TapdpentoeBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

http://class-fizik.ru/v10.html

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://m.edsoo.ru



