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HOACHUTEJBbHASA 3AIINCKA

IIporpamma mno ¢u3uke 0a30BOro ypoBHA Ha YpPOBHE CpeqHero oOmiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE TOJIOKEHWH W TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOMU
oOpasoBarenbHON mporpammebl, npeactaBieHHbx B ®I'OC COO, a Takxke ¢ yuérom (emepaabHOI
paboueil mporpamMmbl BOCHHUTAaHUS M KOHLEIIMHM THpenojaBaHus ydyeOHoro mpeamera «PDus3mkay B
oOpa3oBaTenpHbIX  opranuzanusx  Poccuiickoit ~ ®epepauuu,  pealus3ylOIIMX  OCHOBHbIE
o0pa3zoBaTenbHbIC TPOTPAMMBI.

CopneprxkaHue mporpaMMel MO (HU3MKE HANpPaBIeHO Ha (POPMUPOBAHHE ECTECTBEHHO-HAYUHOM
KapTuHbl Mupa oOyuarommxcst 10—-11 xmaccoB mpu oOyueHnn ux ¢usuke Ha 06a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-AEATEIbHOCTHOTO nojaxoja. IlporpamMma mo ¢usuke cooTBETCTBYET TpeOOBaHUSAM
OI'OC COO K IUIaHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM U METANPEAMETHBIM pe3ysibTaTaM
o0y4yeHMs, a TaKXe YYMThIBAET HEOOXOAMMOCTh peaau3allMd MEXIPEJIMETHBIX CBs3ell (QU3UKU C
€CTECTBEHHO-HAYYHbIMU yU€OHBIMU IpenMeTaMu. B Hell ompenenstoTcsi OCHOBHBIE LENM U3y4YEHUs
¢u3uKN Ha ypOBHE CpegHero oOuero odpazoBaHMs, IMJIAHUPYEMbIE PE3yJIbTaThl OCBOEHHs Kypca
(U3MKU: TUYHOCTHBIE, METAIIPEIMETHBIE, TIPEAMETHBIC (Ha 6a30BOM YpOBHE).

IIporpamma 1o (pu3KKe BKIIOYAET:

® [UIAHUPYEMbIE pe3yJbTaThl OCBOCHUS Kypca (U3MKH Ha 0a30BOM YpOBHE, B TOM 4HCIE

[IpeIMETHBIE PE3YJIbTAThI 10 rojiaM 00yUEHUs;

e cofiepxkanue yueOHoro npeamera «Pu3ukay 1o rogam o0yueHus.

dusnka Kak Hayka o Haubojee OOLIMX 3aKOHAX MPUPOAbI, BBICTYIAss B KauecTBe y4eOHOTro
npeaMera B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIQJ B CHUCTEMY 3HAaHHH 00 OKpYy)KalolleM MHpe.
HIkonbHBIH Kypc (U3UKH — CUCTEMOOOPA3YIOIIUN Il €CTeCTBEHHO-HAyUHBIX YYEOHBIX MPEIMETOB,
MIOCKOJIbKY (DM3MUECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U SBJIEHUH, H3Yy4aeMBIX XHUMHEH,
Ouosiorueil, Qusnueckoir reorpadueil n actpoHomuel. lcmonb3oBaHue M aKTHBHOE NPUMEHEHHUE
¢u3nuecKux 3HAHWM oOmpesenseT XapakTep U pa3BUTHE pa3HOOOPa3HBIX TEXHOJOTUH B cdepe
JHEPreTUKH, TPAHCIOpPTa, OCBOCHMS KOCMOCA, IIOJYyYEHHS HOBBIX MAaTE€pHAIIOB C 3aJaHHBIMU
cBoiicTBamMu M Apyrux. M3ydeHue (u3MKu BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
Hay4HOH KapTHHbI MHpa oOyyaromuxcs, B (OpMUpOBAHHE YMEHHH NPUMEHATh HAyYHBIH METO[
MO3HAHUS MPYU BHINOJIHEHUHU UMHU YYEOHBIX HCCIIEI0OBaHUI.

B ocHoBy kypca ¢u3uku Ais ypoBHsS cpeqHero oOIiero oOpa3oBaHUs IOJIOKEH psia UAEH,
KOTOpBIE MO’KHO paccMaTpUBaTh KaK MPUHLHUIIBI €0 OCTPOEHUS.

Hoesn yenocmnocmu. B COOTBETCTBHM € HEMl Kypc SIBISETCS JIOIMYECKH 3aBEPUIEHHBIM, OH
COJIEP’)KUT MaTepuall M3 BCEX pa3leNoB (U3MKH, BKIIOYAET KaK BOIPOCHl KJIACCHUECKOH, Tak M
COBPEMEHHO! (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM ¢ Hell marepuasn Kypca (puU3uMKu OOBEAMHEH BOKPYT
¢usnueckux teopuil. Benymmm B Kypce siBiseTcss GOpMHUPOBAHUE NPEACTABICHUH O CTPYKTYpPHBIX
YpOBHSIX MaT€puH, BEIIECTBE U MOJIeE.

Hoes eymanumapuszayuu. EE peanuzanus mpearnosiaraeT MCHOIb30BaHUE T'yMaHUTapHOTO
noTeHnyana (GU3NYecKol HayKH, OCMBICIEHUE CBA3M Pa3BUTHUS (DU3MKU C pa3BUTHEM OOIIECTBa, a
TaKXXe C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU U HKOJIOTHUECKUMH MPOOIEMaMHU.

Hoesa npuknaomnoii nanpaénennocmu. Kypc QU3MKHM TpeanojaraeT 3HAKOMCTBO C HIMPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNN N3YUEHHBIX TEOPHI U 3aKOHOB.

Hoes skonoeuzayuu  peanusyercs IOCPEICTBOM  BBEACHUS OSJIEMEHTOB  COJIEp)KaHUS,
MOCBAIIEHHBIX 9KOJIOTUYECKUM MPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKHU
U TEXHOJOTMH, a TaKke OOCYKIEHHs MpoOJieM PpalUOHAIBHOIO IPUPOAONOIb30BAHUS U
HKOJIOTUYECKOM 0€30MacHOCTH.

CrepXHEBBIMU DJJIEMEHTaMH Kypca (U3UKH Ha YpPOBHE CpEIHEro oO0mero oOpa3oBaHUS
ABISAIOTCS  (pusnueckue Teopuu ((POpMHpOBaHHME TIPEACTABICHUH O CTIPYKType TIOCTPOCHHUS
¢usnyeckoil Teopuu, ponu (GyHIAMEHTAIBHBIX 3aKOHOB M IPUHLUIIOB B COBPEMEHHBIX
IIPEICTABICHUSX O IPUPOJE, TPAHNULIAX TPUMEHUMOCTH TEOPHM, 111 ONMMCAaHUsl €CTECTBEHHO-HAYYHBIX
SIBJICHUH ¥ TIPOIIECCOB).



CucreMHO-eTeIbHOCTHBIA MOAX0A B Kypce (DU3MKM peanu3yercss Mpexe BCero 3a CuUér
OpraHu3ali SKCIEPUMEHTAIBHON JesTenbHOCTH oOydatommxcs. [is 6a30Boro ypoBHS Kypca
(GU3MKM — O5TO HCIOJIb30BAHHE CHCTEMbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX HSKCIEPUMEHTOB U
1abopaToOpHBIX padoOT, KOTOPBIC B IIporpamMme 1o PU3UKE 00bETUHEHBI B OOIINI CIIMCOK YUEHUIECKUX
MpaKTUUYEeCKUX paboT. BriieneHue B yka3aHHOM IepeuHe JabopaTOpHBIX paboT, MPOBOJUMBIX IS
KOHTPOJII W OIICHKH, OCYIIECTBIIIETCS YYaCTHHKaMH OOpa30BaTEIbHOTO Mpollecca HCXOAS W3
0COOCHHOCTEH IITaHUPOBaHUs U OCHalleHus kabunera ¢usuku. [Ipu 3ToM obecrieunBaeTcs OBIaICHUE
00y4aroIMMHUCS yMEHUSIMH TPOBOJUTH KOCBEHHBIE WM3MEPEHMS, MCCIEIOBAHUS 3aBHCUMOCTEH
(bu3MYECKUX BEJIMYMH U TOCTAHOBKY OIBITOB MO MPOBEPKE MPEITI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHuE yAenseTcs peuleHHI0 pacu€THBIX M KaueCTBEHHBIX 3adad. [Ipu stom ans
pacu€THBIX 3a/1a4 TPUOPUTETOM SIBISIOTCA 3aJaud C SIBHO 3aJaHHON (IM3WYECKOH MOJIEINbIO,
MO3BOJISIIOIINE MPUMEHSATh U3yYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjelia Kypca, TaK
W UHTETPUPYS 3HAHUS W3 pas3HBIX pa3nesoB. sl KaueCTBEHHBIX 3a/a4 NPHOPUTETOM SIBIISIOTCS
3a/laHusl Ha OOBSICHEHHE MPOTEKaHHWsS (PU3MUECKHUX SIBICHUN U MPOIECCOB B OKPYXKAIOIICH >KHU3HH,
TpeOyromye BEI0opa GU3NIECKON MOJIENH U1l CHTyalluy MPAaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanusimu ®I'OC COO k MaTepuaibHO-TEXHHUYECKOMY 00eCHeUEeHUIO
yae0HOro mpoiecca 0a30BBI ypoBEHb Kypca (PU3MKH Ha YPOBHE CpEIHEro o0Iiero oOpa3oBaHUS
JOJKEH M3YyYaThbCsl B YCIOBUAX MPEIMETHOr0 KaOuHeTa (PU3UKU WM B YCIOBUSAX HHTETPUPOBAHHOTO
KaOMHEeTa MPeMETOB €CTECTBEHHO-HAYYHOTO UKJIA. B kabuHeTe Hpu3uku JOIKHO OBITH HEOOXO0IUMOE
nabopatopHoe 00OpyIOBaHUE IS BBIOJIHEHUS YKAa3aHHBIX B Mporpamme mno (u3MKe yUeHHYECKUX
MPAKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000pyI0BaHHUE.

JlemoHcTpanroHHOe 000pyaoBaHue (OPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MUHUMAJIbHOU
JOCTAaTOYHOCTH M OOECIEUMBACT MOCTAHOBKY MEPEUYHCICHHBIX B MPOTrpaMMe MO (HU3UKE KIFOYEBBIX
JEeMOHCTpallMi JUI HCCIIEAOBAHUS M3y4aeMbIX SBJICHMA H MPOLECCOB, SMIUPUYECKHX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIH.

JIaGopaTtopHoe 00OpymOBaHHE JUIsI YUIEHHYECKUX MPAKTUYECKUX paboT (opMHUpyeTcss B BUJE
TEMaTUYECKUX KOMIUIEKTOB M 00ecreunBaeTcsl B pacyé€re 0JIHOTO KOMILJIEKTA Ha JIByX OOydaroluxcsl.
TemaTnueckue KOMIUIEKTBI J1a0OpaTOpHOTO OOOpYIOBAaHUS JIOJKHBI OBITH IOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX M IM(PPOBBIX MPHOOPOB, a TaKKe KOMIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOpAaTOpHil.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

¢ hopMUpOBaHME HMHTEpPECAa M CTPEMJICEHUS OOYYAIOLIUXCH K HAYYHOMY H3YYEHHUIO MPUPOJBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
®pa3BUTHE TMPEICTABICHHWH O  HAaydyHOM  METOJe TO3HaHus W  (opMupoBaHue
HCCIIEI0BATENLCKOTO OTHOILICHUS K OKPYKAIOLIUM SIBIICHUSIM;

¢ hopmHpoBaHNE HAYYHOT'O MUPOBO33PEHHUS KaK pe3yibTaTa U3Yy4eHHs] OCHOB CTPOCHUS MaTEepPUH
1 (yHITaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

e hopMUpOBaHHE YMEHHUH OOBSACHATH SBJICHUS C HCIHOJIb30BaHHWEM (U3NYECKUX 3HAHUH U
HAyYHBIX JOKa3aTeNbCTB;

¢ hopMuUpoOBaHHE TPEICTABICHUN O ponn (U3UKU JJISl Pa3BUTHS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHH.
JlocTikeHHe 3TUX 1esieil o0ecrieunBaeTcs pelieHneM CIeAYyIoNINX 3a/1a4 B MPOLEeCCe U3YUSHUS
Kypca (pU3MKU Ha YPOBHE CpeJIHEro o0miero oopa3oBaHus:
® IpHOOpEeTeHNE CUCTEMBI 3HaHUH 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIOYAsT MEXaHUKY, MOJEKYISAPHYIO (HU3HKY, JICKTPOAWHAMHKY, KBAaHTOBYIO (DH3UKY U
AJIEMEHTHI aCTPOPUHKH;

¢ hopMUpOBaHHE YMEHHUH MPUMEHSATh TEOPETHUECKHE 3HAHUS IS OOBSICHEHHS (U3UUYECKUX
SIBIICHUY B TIPUPOJIE U JIJISl IPUHSATHUS MPAKTUUECKUX PEIICHUN B TTIOBCEIHEBHOM JKU3HH;

® OCBOCHHE CIIOCOOOB pEIEHUS PA3NIUYHBIX 337ad C SIBHO 3aJlaHHOM (PU3MUECKON MOJelnblo,
3aja4, MOJPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3/laHhe (PU3UYECKON MOJAETH, aJeKBAaTHOMN
YCIIOBUSIM 33]1a4H;



e[IOHMMaHHEe (PU3UYECKMX OCHOB U TMPUHIUIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB H
TEXHOJIOTUYECKHX MPOLECCOB, UX BIUSHUS HA OKPYKAIOILIYIO CPEY;
® OBJIAJICHUE METOJAMH CaMOCTOSITCIILHOTO IUIAHUPOBAHUS ¥ IPOBEICHUS (PUINUCCKUX
AKCIIEPUMEHTOB, aHAIM3a W HHTEPIpPETAUU WHQPOPMAIUH, OINPEACICHHS IOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJbTara;
® CO3JaHME YCIOBUM JUISI PA3BUTUS YMEHHMH MPOEKTHO-UCCIENOBATEIbCKON, TBOPYECKOU
JeSTEIILHOCTH.
Ha n3yuenue ¢pusuku (0a30BbIl YPOBEHB) HA YPOBHE CPEIHETO 00IIero 00pa3oBaHMs OTBOIUTCS
136 gacog: B 10 knacce — 68 yacoB (2 yaca B Heneno), B 11 kiacce — 68 yacoB (2 yaca B HEJEINIO).
[Ipennaraemslii B mporpamme no (¢u3MKe MepevyeHb Ta0OPaTOPHBIX U MPAKTHYECKUX PadoT
SIBJIICTCS. PEKOMEHIOBAHHBIM, YUUTENb JIEIaeT BEIOOP MPOBEICHUS JIa0OPATOPHBIX paOOT M OMBITOB C
y4€TOM MHJIMBUIyaJIbHBIX OCOOCHHOCTEH 00Yy4arOIIUXCSl.



COJAEP/KAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
®uszuka — Hayka o mnpupoae. HayuHble MeTOIbI MO3HAHUS OKpYyXkaroliero mupa. Ponb
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SIBJICHUN | TporieccoB. Hayunsie runore3sl. Ouszndeckue
3aKOHBI ¥ TEOpUU. | paHHIIBI TIPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.
Pors m mecro ¢u3ukm B (GoOpMHUpPOBAHMM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOU JIESITETLHOCTH JIIOIECH.
Jlemoncmpayuu

AHaorossle ¥ MU(PPOBBIC U3MEPUTEILHBIC IPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuveckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenieHne, CKOpPOCTh (CpelHSsT CKOPOCTh, MTHOBEHHas CKOPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIHH Ha OCH CUCTEMBbl KoopauHAT. CliokeHue nepeMenieHuil u
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEIIEHUS MaTEPUATIbHON TOUYKH OT BPEMEHHU.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuHeliHOe OBM)XKEHHE. JI[BUJKEHHME MaTEepHAIbHOM TOUYKH II0 OKPY)KHOCTH C
IIOCTOSIHHOM I10 MOZYJIO CKOPOCTBIO. YTJIOBash CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yacToTta obparenus. LlenTpocTpemMuTenbHOe yCKOPEHHE.

TexHuueckue ycTpoiicTBa U TPAKTUYECKOE TNPUMEHEHHUE: CIUIOMETp, JABM)KEHUE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Monenb cucteMsl OTCUETA, MIUTFOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK IBUKEHUS.

[TpeoOpa3zoBanre ABMKEHUN € UCOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY M TOPU30HTANIBHO.

N3mepenue yckopeHHs CBOOOIHOTO MaICHUS.

Hanpasnenue ckopocTy MpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO JIBM>KEHHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS ~ MEXAY  MYTAMH,  INPOWIEHHBIMH  TEJIOM 32
NocJeI0BaTeIbHbIE pPaBHBIE TMPOMEXKYTKHM BpPEMEHU TNpU DPABHOYCKOPEHHOM JBUKEHHU C
HayaJIbHOW CKOPOCTBIO, PABHOW HYIIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yueHne ABMKEHUS Tena, OPOIIEHHOTO0 FOPH30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun orHocutensHOcTH [Manuies. Ilepoiit 3akoH HeroToHa. MHepuHanbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHuun cynepno3unuu cuwil. Bropoil 3akoH HeroTona s
MaTtepualibHOM TOUkHU. TpeTuit 3akoH Hbl0TOHA [1711 MaTepHaibHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectd. [lepBast kocMuueckas CKOpOCTb.

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



Tpenune. Buabl Tpenus (Mokosi, CKONbXeHHs, kadueHus). Cuna Tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT cubl OTHOCUTENBHO OCH BpaieHusa. [lmedo cumbl. YcinoBus paBHOBECHUS
TBEPJIOTO TENA.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JAeOopMaIiu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue aBuxeHHst OpycKa 1o HaKJIOHHOM MIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3SHUKAIOMIMX B MPYXHUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

UccnenoBanue ycnoBuit paBHOBECHUS TBEPAOTO TeJia, UMEIOIIETO OCh BPAICHUSI.

Tema 3. 3aKkoHbl COXpaHeHUn 6 MeEXAHUKE

Nmiynbsc MaTtepuaabHOM TOYKH (TeJa), CUCTEMBI MaTepUaIbHBIX ToUeK. VIMITyIbC CHITBI 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJIBI.

Kunerndeckasi sHeprus MaTepuanbHOW TOYKU. Teopema 00 WM3MEHEHMHM KUHETUYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanbHas 3HepTrUs yupyro aeGopMUpOBAHHON MPYKUHBIL.
[ToTeHnmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXpaHEHHUSI MEXaHUYECKON YHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexo MOTEHIIMATHHON YHEPTHH B KHHETUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHrne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W pabOTHl CUJIBI C U3MEHEHHEM MEXaHWYEeCKOW JSHEpruu Teia Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Pa3nes 3. MosekyasipHasi puM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX OIBITHOE 00OCHOBaHHE.
bpoynoBckoe nBmwxkenme. Quddys3msa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHIL
BeliecTBa. MoJienu CTPOCHHS Ta30B, KUAKOCTEH M TBEPABIX Tel M OOBSCHEHHE CBOWCTB



BELIECTBA HAa OCHOBE 3TUX Mojened. Macca u pasMmepsl Mosekyn. KomuuecTBo BeliecTsa.
[TocrosinHast ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHOro rasza. OCHOBHOE YpPaBHEHHE MOJEKYJISIPHO-KMHETHYECKON TEOpUU
uaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »HEepPruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma temneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3ompouecchl B uaealbHOM Tra3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IMPOLIECCOB: N30TepMa,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BellecTBa, ¢ororpaduu  MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAsk IPUPOY JABJIECHUS ra3a Ha CTEHKH COCY/a.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO ra3a, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE HM3MEpeHUil 00b&éMa
KOMHATBI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cuctemMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoauuecTBo TemaoTel U paboTa. BHyTpeHHssI SHEprusi 0AHOATOMHOI'O
UJeanbHOro raza. Buasl Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3TydeHUE. Y IeJbHas
TEII0EMKOCTB BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsstue o0 anmabatHoM mnpouecce. I[lepBblii 3akoH TepMoauHaMmuku. IIpumeHnenue
NEepBOTo 3aKOHA TEPMOJAMHAMUKU K H3ompoueccaM. I 'padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPO1IECCOB B MIPUPO/IE.

Tennoble MamuHbl. [IpuHIUIB! 1eHcTBUS TEMIOBBIX MaluH. [IpeobpazoBanus sHEPIUn B
TeI1oBbIX MamnHax. Koaggumuent noneznoro aeiicrsus teriooil Mamuubl. ukn KapHo u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEW HSHEpPrUM Tejla MPU COBEPUICHWH palbOThI: BBUIET MPOOKU W3
OyTBUIKM TOJ AEMCTBHEM C)XaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpALs).

W3MmeHeHne BHYTpeHHEH aHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 0 agquabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CrOpaHusl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3Mmepenne yaenbHON TeMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHAeHcamus. Mcmapenue u  kumneHue. AOCOTIOTHAs |
OTHOCHTEJIbHAS BIIAXKHOCTh BO3ayXa. HackleHHbIH nap. YaenpHas TEIoTa napooopa3oBaHuUs.
3aBUCHUMOCTB TEMIIEPATYpPhl KUIICHUS OT AABJICHMUS.



Tsépnoe Teno. Kpucrannnueckue u amopdHbie Tesa. AHU30TPONUS CBOMCTB KPUCTAILIOB.
Knnkne xpucramiel. CoBpeMeHHble Marepuanbl. IlnaBnenue u kpucramnusanus. Y AelbHas
TeruoTa riasieHus. Cyonumarus.

VYpaBHEeHME TEIIOBOro OanaHca.

TexHuueckue ycTpolcTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICHXPOMETD,
KAJIODUMETP, TEXHOJOTMU IIOJIyYEHUS COBPEMEHHBIX MAaTEpUAIOB, B TOM  4YHCIE
HaHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenne npyu NOHW>XKEHHOM JJaBJICHUM.

Crioco0bl U3MepeHUs BIAKHOCTH.

HaGnronenue HarpeBaHus U IUIaBJICHUS KPUCTAIIIMUECKOrO BEIIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepenre OTHOCUTENBHON BJIAXKHOCTH BO3yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsana. J[Ba Buaa >I€KTpUUYECKHX 3apsIOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIPOBOJHUKU. 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3aps/ia.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHwlid  31n€KTpUyYecKHid  3aps.
Onekrpuueckoe nose. HanpskéHHocTh 3nexTpuueckoro nois. IlpuHuun cyneprno3unuu
ANEKTPUUECKUX MoJiel. JINHNKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

Pabora cun oanexktpocratudyeckoro moina. [lorenmuman. Pa3HOCTE  TOTEHIIMANIOB.
[IpoBOIHUKY M AUBJIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. J{uaieKTpuueckasi IpOHULIAEMOCTb.

OnektpoéMkocTb. KonpeHcarop. DIeKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsHKEHHOT0 KOHEHCATOPA.

TexHuuyeckue ycTpoilcTBa M MPAKTUYECKOE NMPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIbHBIN
anmapar, CTpyMUHBIN IIPUHTED.

Llemoncmpayuu

VYCeTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue HadIeKTPU30BAHHBIX TEJL.

DJIEKTPUYECKOE MOJIE 3aPSIAKEHHBIX TEI.

ITpOoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIEKTpOCTAaTUYECKAs 3alUTa.

JINdIIEKTPUKN B JIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHcCAaTopa OT IUIOIIAAU  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DJIEKTPUUYECKUN TOK. Y CIIOBHSI CYHIECTBOBAHMS AJEKTPUUYECKOrO0 TOKAa. MICTOYHUMKHU TOKA.
Cuia Toka. [TocTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTKa Lenu.

DneKTpuueckoe COINIPOTHBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabora snexrpuueckoro Toka. 3akon Jlxoyns—JIenna. MOIIHOCTB 3IEKTPHUUECKOTO TOKA.

DJIEKTPOABMIKYIIASl CHJIa U BHYTPEHHEE COMPOTUBICHUE UCTOYHMKA TOKa. 3akoH OMa aJist
MIOJTHOM (3aMKHYTOH) 3yieKTpruecKkoii 1enu. KopoTkoe 3aMbIKaHHeE.



DNeKTpOHHask IPOBOAMMOCTD TBEPABIX METAJIIOB. 3aBUCUMOCTb COITPOTUBIIEHUS] METAJIOB
oT Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DneKkTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M INpPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHIUKOBEIE TPHOOPHI.

ONeKTpUYecKuii TOK B pacTBOpPax MU pacljaBaxX 3JIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAsS
U CCOIMAIUs. DIEKTPOIIU3.

DJIeKTpUYECKH TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MonHus.
IIna3zma.

TexHuueckue ycTpoHCTBa M INPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTar, HWCTOYHMKH TOKa, JJEKTpOHArpeBaTelbHbIe MPHOOPBI, 3JIEKTPOOCBETHTEIbHbIC
npubOpsl, TEPMOMETP CONPOTUBICHUS, BaKyyMHBIH AMOJ, TEPMHUCTOPBI U (POTOPE3UCTOPHI,
MOJIYTIPOBOJHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBICHHSI LWIMHIPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepuaa.

CMer1aHHOe COeIMHEHUE ITPOBOIHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajlbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB 7EKTPOIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTS BO3AyXa.

OnHOCTOPOHHSA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHne HNEKTPOABIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTHBIICHUS.

Hab6monenue anexrposnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepXKATENbHbIX MEXIIPEIMETHBIX CBsi3ed C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnusie nouwsimus, CBS3aHHBIE C HW3YYEHHEM METOJOB HAyYHOTO ITO3HAHMSL:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelieHHe CHCTEMbl YpaBHEHUH, JMHeWHas (QyHKuusa, mnapabdora,
runepooia, ux rpaQuKu U CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX MPOEKIHWH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexannueckoe IBUKEHHE B )KMBOW Mpupone, 1uddys3us, ocMocC, TEII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEaut, TEIJIOBOE PAaBHOBECHUE), IIEKTPUUECKUE SIBICHUS B
YKUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH M Ta30B, JJIEKTpUYECKHE
CBOMCTBa METAJIOB, JIEKTPOJIUTHYECKAs] JUCCOLMAIINS, TaJbBaHUKA.

TI'eoepaghus: BaxxHOCTH BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMKEHUI C UCTIOIb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIINIHUKKN, HCIOJIb30BAHME 3aKOHA COXPAHEHHUS HMIIyJbca B TEXHUKE (pakerta,
BOJOMET M JIpyrue), JIBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOJWIIBHUK, KOHAUIMOHEP, TEXHOIOTUHU MOJIy4Y€HHUs] COBPEMEHHBIX MAaTE€pPUaIoB, B TOM YHCIIE



HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOTHM,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
AIEKTPONpPUOOPOB, KCEPOKC, CTPYWHBIM MpPUHTEp, OJIEKTpOHArpeBaTesbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTHBAHUKA.

11 KJIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[locTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHMTOB. MarHutHoe moJe.
Bekrop marauTHOM MHAYKIMU. [IpuHIMI Cylieprio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKuuy. KapTuHa TMHUIA MarHUTHOW MHIYKUUU ITOJIS IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 10JIe TPOBOJAHUKA C TOKOM. KapThHa NWHMA MHAYKIIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOIO KOJIBLIEBOIO MPOBOJHHUKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuita Amniepa, €€ MOJlyJib U HallpaBJICHHE.

Cuwia Jlopenna, e€ MOAynbp M HampaBiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHue HNEeKTpOMAarHUTHOM MHAYKUMHU. [lOTOK BekTOpa MarHUTHOM WHIYKLHH.
DIEKTPOABMKYIIAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHOU uHaykuuu dapazes.

BuxpeBoe siekTpuueckoe Mose. DNEeKTPOJBMXKYIIas Cuia HHAYKIMU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIATEIbHO B OJTHOPOTHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NHayKkTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJICKTPOIBMKYINAS CHJIa CAMOUHIYKITUH.

DHeprusi MarHuTHOTO TOJIsl KATYIIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHu4yeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN SJIEMEHTAPHBIX YACTHII, UHTYKIIUOHHAS M1€Yb.

Llemoncmpayuu

OmneIT OpcTena.

OTKIJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JIuHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHMOCTD DJICKTPOIBHKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBlieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

WccnenoBanue 1eicTBUS TOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Pa3nen 5. KosieOanusi u BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpOMaAZHUmMHblE KOJ1OAHUS
Konebarenbnass cucrema. CBOOOgHBIE MexaHWuYeckue Kkojebanusa. [apmonmueckue
koneOanus. Ilepuwon, uacrora, ammutyna u  (Qasza koneOanmid. [IpyXWHHBI MasSTHHK.
MaremaTHuecKkuii MasTHUK. YpaBHEHHME rapMOHMYEeCKHX KkojeOanuii. [IpeBparienue sHepruu
[IPU TAPMOHUYECKHUX KOIeOaHUIX.



Konebarenbublii koHTYp. CBOOOIHBIE 3IIEKTPOMArHUTHBIE KOJEOAHUS B UACATHHOM
KoJIeOAaTebHOM KOHTYype. AHAIOrMsl MEXIYy MEXaHMYeCKMMHU M 3JIEKTPOMarHUTHBIMU
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATLHOM KOjeOaTeIbHOM
KOHTYPE.

[IpencraBiaenue o 3aTyxammuX KojeOaHUIX. BbIHYXIeHHbIE MEXaHHMYECKHE KOJIeOaHus.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHHU .

ITepemenHbIil TOK. CUHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIHOCTh [EPEMEHHOIO TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAYEHUE CUJIBI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepegaya W NOTPEOJIICHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKME PHUCKM TIPU IPOU3BOIACTBE JNEKTpodHepruu. KynbTypa uCHOIb30BaHUsA
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HU.

TexHuueckue yCTpoiiCTBA M NPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoJieOaTeIbHON CUCTEMBI (TIPYKHHHBIN WM MaTeMAaTHYECKUAN
MasITHHK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJCOaHUI.

HabGmonenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMS.

OcuuorpaMMbsl — (3aBUCUMOCTH  CHJIBI  TOKA W HalpsOKEHUST OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOPA.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCMMOCTH NIEpUOAA MaJIbIX KOJI€OaHUM rpy3a Ha HUTU OT JUIMHBI HUTH U
Maccsl Ipy3a.

HccnenoBanne TMepeMEHHOr0 TOKa B IENM W3 IOCIEI0BATEbHO COEAMHEHHBIX
KOHJCHCATOpa, KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnnueckue BOJIHBI, ycaoBHs pactpocTpadenus. [lepuon. CkopocTs pacipocTpaHEHUs
u januHa BosHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3anMmuas
opueHtanus BekTopoB E, B, V B snexkrpomarHuTtHON BOjHE. CBOWCTBA 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)KCHHE, IMpeJIoMJIeHHe, moispu3anus, audpakuus, uHrepdepenuns. CKOpocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI pagUOCBSI3U U TeNEBUACHUA. Pagronokanus.

DONEeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yJIBTPa3ByKOBasl AMATHOCTHKA B TEXHUKE W MEAMIMHE, Panap, paluONpHEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoOCTPaHEHHUE TOMEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromeecst Teno Kak HCTOYHUK 3BYKA.

Habmionenue oTpaxxeHus U MPEIOMICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHuu u UG pakiini MEXaHUIeCKUX BOJTH.



3BYKOBO pe30HaHC.

Habmioienue CcBA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYJOM M YacTOTOU
KOJICOAHUH.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, MpPEIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETAa B OJJHOPOJIHOM cpee.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHne M300pakeHUl B IIIOCKOM
3epKaje.

[Ipenomnienne cBera. 3aKOHbl IPEIOMIIEHUs cBeTa. AOCONIOTHBIM  IOKa3aTellb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpefenbHbIl yroia MOJXHOTO BHYTPEHHETO
OTpaKEHMUS.

Hucnepcus cBeta. CrnoxxkHbli cocTaB 6enmoro cera. L[ser.

CoOuparomue W paccewBaromue JHUH3BL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHUYECKas CHJia TOHKOW JHH3BL. [locTpoeHrne n300paxeHuii B cCOOMPArOIUX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBas onrtuka. Wurepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CUH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HAOMIOACHHUS TJIABHBIX
MaKCHUMYMOB TIpH MaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha JUPPAKIIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoWCTBa W IpPaKTUYECKOE NMPUMEHEHHE: O4YKH, Jymna, (oToammnapar,
MPOSKIIMOHHBIA  amnmapar, MHUKPOCKOI, TEJNECKOI, BOJIOKOHHAs OMNTHKa, AU(PPAKIMOHHAS
peméTKA, OISAPOULI.

Llemoncmpayuu

[TpsimonuHeHOEe pacHpocTpaHEHHE, OTpakeHHWE U MperoMieHue cBeTa. Onrtuueckue
npUOOPBHI.

ITonHOE BHyTpeHHEE OTpakeHue. MoJieiab CBETOBOAA.

HccnenoBanue CBONCTB N300paKeHHI B TUH3aX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosryueHue cekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nosisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepenne nokaszaresns NpeaoMIICHHs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIUAJIbLHONH TEOPUH OTHOCHTEIBHOCTH
I'paHunbl NMPUMEHUMOCTH KJIACCHUUECKOM MeXaHWKH. [locTynaTel crnenualibHON TEOpuu
OTHOCUTCJIBbHOCTU: WHBAPUAHTHOCTb MOAYJIA CKOPOCTH CBC€Ta B BaKYyMC, MMPUHIUIT
OTHOCHUTEJIBHOCTH DWHILITEHHA.
OTHOCHUTENBLHOCTD OIHOBPEMCHHOCTH. BaMCHHCHI/IC BPCMCHU U COKpAIICHUC NJINHBIL.
DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl € SHEPTUEN U UMITYJILCOM PEATUBUCTCKOMN YaCTUIbl. DHEPrUs MOKOSL.



Pazgen 7. KBanroBasi ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3M sHEPruM POTOHA C €ro YaCTOTONH. DHEPTUS U UMITYIIbC
doroHa.
OtkpeiTue u wucciaenoBanne Goroadpdekra. Omnbitet A. I'. CroseroBa. 3aKoHBI
doroaddekra. YpaBuenue Ditnmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
JaBnenue cBera. OnwiTel [1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuueckue yCTPOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (poTolrneMeHT, (GOTOIATUHK,
coJiHeuHas OaTapes, CBETOUO/I.
Jlemoncmpayuu
®otod(deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.
HccnenoBanue 3akoHOB BHeIIHETo GpoTodddexra.
CBeToaHoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. [lnaneraphas
monenb atoMa. [locrynarer bopa. Usnydenue u nornomieHue (GOTOHOB IpU MEPEXOAe aroma ¢
OJIHOTO YpOBHSl BSHepruum Ha JApyro. Buasl crnexkTpoB. CrnekTp YpOBHEW 3HEpPruuM aroma
BOZOpPOJA.
BousinoBsie cBolicTBa yactull. Bosubl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Ayain3M.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIy4YEHUE.
TexHudeckne yCTpOMCTBA W IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIBIOTEP.
Jlemoncmpayuu
Monens onsita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOGnroneHue nuHeyaThIX CEKTPOB U3ITyUEeHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol
HabGmronenue muHeRvyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEepUMEHThI,  JIOKa3bIBAIOLIME  CJIOXHOCTh  CTPOCHHS  sjpa. OTtkpsITHE
panuoakTuBHOCTU. OTBITH Pezepdopna mo onpeeneHuio cocTaBa paglioakTUBHOTO U3ITyYeHHUS.
CaoiicTBa anbda-, 6era-, raMma-u3IydeHus. BiusHue paJuoakTUBHOCTH HA KUBbIE OpraHU3MBI.
OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykmonnas mojnens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uncio siapa. M30Tornsl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMma-usinyueHue. 3akoH
paZvoaKkTUBHOIO pacmaja.
OHeprus cBI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peaknnu. [lenenue u CUHTE3 SAED.
Snepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  sAACPHON
SHEPIreTUKU. DKOJOTUYECKHE ACTIEKTHI SI€PHOM SHEPreTUKH.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOIOIEHUS ¥ PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.
OyHnaMeHTaIbHbIE B3auMoAecTBUs. EquHCTBO (hru3nyeckoit KapTHHBI MHpa.
TexHUuecKkrue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, KaMmepa BuibcoHa,
SJICpHBINA peakTop, aToMHasi Obomoa.
Jlemoncmpayuu
Cu€TurK MOHU3HPYIOLMX YACTHII.



Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3znea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUBUKHU

Ortanbel pa3BuTuUs acTpoHoMuu. llpukiagHoe ¥ MHPOBO33PEHUECKOE 3HAUYEHUE
ACTPOHOMHUH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JABHKECHHE.

Conneynas cucrtema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTHKU. JlHarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIABHOM MOCIEAO0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] IJIABHOU
nocjea0BarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
MPOUCXOKICHUH U 3BOIoUMU CoJIHLA U 3BE3/. DTallbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamra ["anaktuka. [lonoxxenue u npmwxkenne Connna B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe u3nyyeHue.

Macmrabnas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/HUS
CeBepHOro nomymapus 1 sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uraner, Maeunoro [TyTu.

O0o0maroniee NnoOBTOPEHUE

Ponp ¢u3uku u acTpOHOMHUU B JKOHOMHYECKOM, TEXHOJOTHYECKOW, COIMAIIbHOW |
THYECKON cdepax [esATeTbHOCTH 4YeloBEeKa, pojlb M MecTo (U3MKM M acCTPOHOMHMHU B
COBPEMEHHOM Hay4yHOW KapTHHE MHpa, pojb (usnueckod Teopun B (HOPMUPOBAHUU
npezcTaBiIeHuit 0 GU3NYeCcKOl KapTUHE MHUpPa, MECTO (PM3UYECKOM KapTHHBI MUpa B 00LIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIEHUIN O IPUPO/IE.

Me:xnpeamernbie CBA3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyiiecTBIseTcs ¢ Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBS3aHHBIE C M3YYEHHEM METOIOB HAyYHOTO ITO3HAHHS:
ABJIEHUE, Hay4yHbIH (akT, rumore3a, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HaOJIOJEHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelmieHUEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPBl M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, IMPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIMMH,
NPU3HAKKU TOJO0HS TPEYTOJILHUKOB, ONPEIEIeHUE IUIOIAaIN TIIOCKUX GUryp 1 o0bEMa Ted.

buonocus: »nextpuyeckue SBICHUS B JKUBOW MHpUpojie, KojeOaTelbHbIE IBHUKEHUS B
JKUBOM TpUpOJIE, ONTUYECKUE SIBJICHHUS B JKUBOM NpPUpOJE, ACHCTBHE pagualiy Ha JXUBBIC
OpraHU3MBI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpPUCTaNIMYECKash CTPYKTypa TBEPIBIX TEll,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOTIOCA 3€MJIM, 3aJIEKH MArHUTHBIX pyl, (oTochEMKa 3eMHON
MTOBEPXHOCTH, IPEACKAZAHNE 3EMIIETPSICEHUI.

Texnonozus: MTMHUM 3JIEKTPOIIEpead, TE€HEPATOP MEPEMEHHOI0 TOKA, 3JIEKTPOJBUTATED,
WHIYKIIMOHHAs TIeYb, pajap, pPaauoONpUEMHUK, TEICBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®dusmka» Ha ypOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIi  ypOBEHB) JOJDKHO  OOECICUUTh  JIOCTHIKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPECAMCTHBIX 06pa3OBaTeHLHbIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIC PE3yabTaThl OCBOCHUS Yy4eOHOTo mpeamera «Du3nka» AOHKHBI OTPAXaThb
TOTOBHOCTb M CHOCOOHOCTH OOYHaroluXCsl pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIUEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHUEHTAIMi, TIMO3UTUBHBIX BHYTPCHHHX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAMIMOHHBIM IIEHHOCTSIM POCCHIICKOrO  OOIIecTBa,
pacuMpeHne >KU3HCHHOTO OIBITa M ONBITA JCSITCILHOCTH B IPOIECCE PEaTU3allud OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh ~TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4YJIEHA POCCUICKOTO O0IIEeCTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKMX T'YMAaHUCTHUECKUX M JAEMOKPATHUYECKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpecax TIpaxkJIaHCKOro oOIIecTBa,
y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEIbLHON OpraHU3allHu;

YMEHHE B3aUMOJICWCTBOBATh C COIIMAIBHBIMH HWHCTHTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hOpPMUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOINIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTH)KCHHUSM POCCHUCKHX
yu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUSI, STHUECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAITUIO M NIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEGHHOCTH, B TOM YHCIIE B IEATEIHLHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJIa B TIOCTPOSHUE YCTOMUMUBOTO OYIYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMS

ACTETHYECKOE OTHOIICHUE K MUPY, BKIIFOYAst SCTETHKY HAYYHOT'O TBOPYECTBA, IPHUCYIIETO
¢u3nveckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

WHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHOW JesITeNbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW U TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oymyriei
po(ecchu M pean30BbIBATH COOCTBEHHBIC KHU3HECHHBIC TUTAHEI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HaHHE TIJI00AJbHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA;

paciIupeHHe OIbITa JIeATENbHOCTH HKOJIOTMYECKON HampaBI€HHOCTH Ha OCHOBE
UMEIOITUXCS 3HAHUN 110 (PHU3UKe;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:



c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BuUTUs HU3NUECKOI HAYKU;

OCO3HAHME IICHHOCTU HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHANBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jloruyeckue 1eicTBUA:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpPENENATh UEIHU ACSITEIIbHOCTH, 33/1aBATh IAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX;

pa3pabaThIBaTh IUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ITEIIBHOCTh, OLIEHHWBATh COOTBETCTBUE PE3YJIbTATOB LIEISM,
OIICHUBATh PUCKHU IMOCIIECACTBUI JAESITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX IPOOJIEeM.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamMu (pu3mdeckoi
HAyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTd
(GU3HKH, CTTOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY IMOMCKY METOJOB PEIICHHS 3a/1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHMsI, €r0 HMHTEpIIpETaIluH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MPH
CO3/IaHWU Y4EOHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJIATh NPUYMHHO-CIICICTBEHHBIE CBSI3W M AKTyallM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOJUTh apryMEHTHl IS JIOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh apaMETPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJI€ pEHICHUs 3aJaud pe3yiabTaThl, KPUTHYECKH
OIICHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B 0OpPa30BATEIHHOM JCSATEIHHOCTH, B
TOM YHUCIIE TIPH U3yYCHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYAIIHSIM, OIICHHBATh TPUOOPETEHHBIH OIIBIT;

YMETh NMEPEHOCUTH 3HaHUS M0 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTb OPUTHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONNE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMU TMOJy4deHUs WHOOpMAIMU (GU3HUECKOTO COACPIKAHUS U3 MCTOUYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IIOMCK, AaHAJM3, CUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UHPOPMALIUY Pa3IMYHBIX BUAOB U (OPM IPEICTABICHMUS;

OIICHUBATH JOCTOBEPHOCTH HH(OPMAIIHH;

UCIIOJIb30BaTh CpeACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/ad C COOJIOJCHHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€30TIaCHOCTH;



CO3/1aBaTh TEKCThl (DU3UYECKOTO COACP)KAaHUS B pa3IMYHBIX (opmatax ¢ yd&€Tom
Ha3HayeHus: WHGOpPMalMKM U UEJNEeBOM ayAUTOpPUM, BBIOMpas ONTUMaJIbHYIO (GopMy
IPEJICTaBICHUS U BU3YaIU3aLUH.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUS:

OCYIIECTBIISATH OOIICHHE HA ypOoKaxX (DU3MKHU M BO BHEYPOUHOU JIEATEITHBHOCTH;

pacro3HaBaTh NPEANOCHUIKA KOHMIUKTHBIX CUTYAllM U CMSATYaTh KOH(IUKTHI;

Pa3BEPHYTO W JIOTMYHO M3JaraTb CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MOHUMAThH U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAH/IHON W WHIUBUAYAIBHON paOOTHI;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0T0 UieHa KOJUIEKTHBA,

MPUHUMATh LEJIM COBMECTHON JESITENbHOCTH, OPraHUW30BBIBATH M KOOPAUMHUPOBATH
JIEUCTBUSA 10 €€ JOCTHUKEHMIO: COCTAaBJIATH IUIAH JEHUCTBUH, pPACHPENCIATh POIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pPe3ybTaThl COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbI B OOIIWIN pe3ysIbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLICHUBATh HJACH C MO3UIMU HOBHU3HBI, OPUTHHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUECKOE TOBEJACHUE B PA3IMYHBIX CHUTYaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCaJIbHbIE y4eOHbIE TeiiCTBUS
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIBHYIO AEATENBHOCTh B 00JacTH (U3UKHA U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTABUTH U (DOPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIFHO COCTABIIATH IJIAH PEIICHUs PAcU€THBIX M KAa4eCTBEHHBIX 3ajady, TUIaH
BBITIOJTHEHHSI TMPAKTUYECKOW paboThl ¢ Y4ETOM HUMEIONIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;
pacImpsTh paMKH YI€OHOTO MPEMETa Ha OCHOBE JIMYHBIX TPEATIOYTCHHIA,
JIeNlaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pereHwue;
OIICHUBATh MIPUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAUIMH B 00JacTh (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJIEKT:
JaBaTh OIEHKY HOBBIM CHUTYalldsM, BHOCHUTh KOPPEKTHUBHI B JESATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YIHTATOB IIETISIM;
BJIQ/ICTh HaBBIKAMH MMO3HABATENBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
¥ MBICITUTEIIFHBIX MTPOIECCOB, X PE3YIBTATOB U OCHOBAHHIA;
UCTIONIb30BATh IPUEMBI peICKCHH JIJIS OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMAThH PEIICHUS TT0 UX CHIDKEHUIO;
MPUHUMATH MOTHBBI U apTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;
MPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;
MPUHUMATH MOTHBBI U ApT'YMEHTBI JPYTUX MPH aHAIHU3E PE3YIbTATOB ICATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.
B nmpomiecce qocTukeHMsI TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (DHU3UKE AJIs
YPOBHsI cpefHero oO0Iero oOpa3oBaHus y O0yUYarOIIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIN
UHTEJJIEKT, MpeArnoaaraiomui chopMupOBaHHOCTD:



CaMOCO3HAaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJINpOBaHuUs, BKJIFOYAIOLLETO CaMOKOHTpOJIb, yYMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEHI MOTHMBALIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHIKEHUIO LEIU U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTh, YMEHUE AEUCTBOBATh UCXOS U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMUMATh SMOLMOHAIBHOE COCTOSHHUE APYTuX,
YUUTBIBATh €TI0 IIPU OCYIIECTBICHUH OOIICHNUS, CIIOCOOHOCTD K COUYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTh BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOAbMU, 3a00THUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

NPEJMETHBIE PE3YJIbTATbBI

K xoHuy oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpax poyib U MecTo (GU3NKKA B (POPMUPOBAHMH COBPEMEHHON
HaY4YHOI KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TE€XHUKU M TEXHOJOIMH, B IMPAKTUYECKOH
JNeITEeIILHOCTH JIFOICH;

YUUTBIBATh TPAHULIBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJEel: MaTepualibHas
TOYKa, UHEpLUUAIbHAs CHUCTEMa OTCU€Ta, aOCOJIOTHO TBEPAOE TEJIO, UACAIBHBIA Tra3, MOJEIU
CTPOEHUS Ta30B, KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIH AJIEKTPUUYECKHM 3apsii NpU pEeLIeHUuU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUH CTPOEHHUS BELIeCTBAa M 3JEKTPOJUHAMUKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHENHHOE MBM)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKEHUE TI0 OKPY)XHOCTH, WHEpIHMs, B3auMmojeicTBue Tei, auddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oxJ1aXx/1eHNnN), TEMJI0BOE paBHOBECHE, NCIIapEHNE, KOHIEHCAlUs, JIaBJIeHHE, KpUCTAILIIN3aIus,
KHUIIEHUE, BJIAKHOCTH BO3JlyXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aMMOJICICTBHE 3aps/10B;

ONMCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (PU3MUYECKHE BEITUYMHBI: KOOpAUHATA,
IyTh, NEPEMEILLEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, Cujla, UMITYJIbC Tela, KHHETHYECKas
SHEprusi, NMOTEHIHMAlbHAs DSHEPTus, MexXaHuueckas paboTa, MeXaHM4YecKas MOIIHOCTh; MpHU
OMHCAaHUM TPABHJIBHO TPAKTOBaTh (U3MUYECKUNH CMBICH HCIIOJNB3YEMbIX BEJIHYUH, HX
0003Ha4YeHHsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIONINE TAaHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTUMH BEIIMUYUHAMH,

ONKCHIBaTh HM3YYEHHbIE TEIJIOBbIE CBOMCTBA TEN W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢u3nueckue BENWYMHBL: JIaBJICHHWE Ta3za, TeMIleparypa, CpelHss KHUHETHYecKas SHEeprus
XA0TUYECKOTO JIBUJKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprus, padora rasa, Kod(pQUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOIO
JBUTATENS; IPU OMUCAHUH MPAaBUIILHO TPAKTOBATh (PU3NYECKUIT CMBICI UCIIOIb3yEMbIX BETUUHH,
uX OOO3HAYeHMS U EIUHMIBI, HAXOTUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEITMUMHAM;

ONMCHIBATh U3YUYEHHBIE JJIEKTPUUECKHUE CBOWCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONb3ysl (PU3NUECKUE BEITUUMHBL AJIEKTPUUECKUM 3apsijl, JIEKTpUYECKoe IOJIE,
HanpspKEHHOCTh  TOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAIOB; IPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI MCIOJIB3YEMBIX BEIMYUH, HUX OOO03HAUEHUS W EIUHHULBL
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEIMUYMHAMU;



aHATM3UPOBATh (U3MUYECKHE TPOIECCHl U SBJICHHS, WCHONB3Yys (U3MUYECKUE 3aKOHBI U
MPUHIMIBL: 3aKOH BceMupHoro tarorenus, I, II m III 3akonsl HproTOHa, 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPruu, 3aKOH COXPAHEHUS UMITYJIbCA, PUHILIUI CYNEPIO3UIIUN CUJI, TTPUHIUIT
paBHOIpaBUsl MHEPLUHUATIbHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, Ta30BbIC€ 3aKOHBI, CBSI3b CpPEIHEH KUHETHMYECKOM SHEPrHH TEIJIOBOTO JABUKCHUS
MOJIEKYJI C aOCOJIOTHOM TemImepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pa3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE BbIpaXEHUE U YCIOBUS (TPaHUILIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MPUHITUIIBI JIEHCTBUS MAIlIUH, TPHUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX 0€30MacCHOrO MCIIOIb30BAHMS B IOBCEAHEBHON KU3HU;

BBITIOJHATh JKCIIEPUMEHTHI TI0 HUCCIICJOBAHUIO (PU3UYECKUX SIBICHUH W TIPOIECCOB C
UCIIONIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpEHuil, Mpu dSToM  (HOpMyIHpOBaThH
npobnemy/3agady W TUNOTE3y YY4EeOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M OPMYTUPOBATEH BHIBOIBI,

OCYIICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (U3MYECKHX BEIWYWH, TPH ITOM
BbIOUpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (QHU3NYECKUMHU BEIMUYMHAMU C HCIOJIb30BaHHEM
OPSIMBIX  U3MEPCHHA, TMPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIBTATHI
MOJTyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEIWYHMH B BUJIE TaOIHUI] U TpadUKOB, JeNIaTh BBHIBOJbI
10 pe3yJibTaTaM UCCIIEI0BaHUS;

coOnrofarh mpaBuiaa O€30MacHOrO TpyAa MPH MPOBEACHUM HCCIEIOBAaHUNW B paMKax
y4eOHOr0 OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENLCKOM M TMPOEKTHOW JESTENbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONCTB M TaOOPaTOpPHOTO 000pyIOBaAHUS;

pemath pacu€THblE 3aJayd C SIBHO 33JaHHOM (PU3MYECKON MOJENblo, HCIONb3ys
dbuznyeckre 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHAINM3a YCIOBUS 33/1a4d BHIOMPATh (PU3NUYECKYIO
MOJIEJIb, BBIIETATh (PU3NUYECKHE BETUYUHBI M (OPMYJBI, HEOOXOIUMBIC ISl €€ pelieHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAbHOCTD MOYUEHHOTO 3HAYeHUS (PU3NUECKO BETHUNHBI,

pemaTh KauyeCTBEHHBIC 3a/layd: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUMBYIO IIETIOUKY
paccyXIeHUl ¢ OMOPOi Ha U3yUSHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHUS;

WCIIOJIb30BaTh TMPU PEIICHUH YYEOHBIX 3aJad COBPEMEHHBbICE HH(POpPMaIMOHHBIE
TEXHOJIOTUH JUJIsl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPHPETAIMU M TPEICTaBICHUS y4eOHOU W
HAy4YHO-TIOMYJISIPHON HWH(POpPMAINK, TOJYYEHHONW U3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHYECKHU
aHAIM3UPOBATH MOTydaeMyro HH(OpPMAIIHIO;

MPUBOANTH MPUMEPHI BKJIAJa POCCHUCKHX W 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, 00bsICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCIIOJIB30BaTh TEOPETHYECKHUE 3HAHUS 10 (U3UKE B TIOBCEAHEBHOW JKU3HU IS
obecrnieueHns 0€30MacHOCTH MPU OOpaIlleHUH C IPUOOPAMH U TEXHUYECKUMHU YCTPOHUCTBAMHU, JIJIS
COXpaHEHHUS 3/10pPOBbs U COOJIIOIEHUS HOPM IKOJIOTHYECKOTO TTOBEACHUS B OKpY>Kalolleil cpee;

paboTaTh B TPYIINE C BBHITIOJHEHUEM PA3IMYHBIX COIUATBHBIX POJIeH, TUIAHUPOBATh PaboTy
TPYIIIBI, pPalMOHAIBHO pACTIpPENeisaTh OO0S3aHHOCTH U TUIAHUPOBATH JCSATEIBHOCTH B
HECTAaHJAPTHBIX CUTYallMsIX, aJl€KBaTHO OLIEHUBATh BKJIAJ KaXKJOTO M3 YYACTHUKOB TPYIIIbI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K xonmy oOyuenust B 11 kJjiacce mpeaMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE JTOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

JEMOHCTPHUPOBATh HA MPUMEPAX pPOJib M MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOU
HAay4YHON KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHUKH U TEXHOJOTHUM, B MPAKTUYECKOM
JESTEIILHOCTH JIFOJIEH, IeJIOCTHOCTh U €IMHCTBO (PM3UUYECKON KApTUHBI MUPA;

YVUUTHIBATh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3HUECKUX MOJAENeil: TOYeUHBIN
ANEKTPUYECKUN 3apsiji, Jyd CBETa, TOYEUHBbIH MCTOYHUK CBETAa, SJACpHAas MOJEIb aroMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOTIO Spa MPH pelleHun GU3NYECKUX 3a/1a4;



pacmo3HaBaTh (pU3MYECKHe SBICHUS (TIPOIECCH) U OOBSCHATH MX HA OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOHM (DU3HMKU: dJEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUE MAarHUTOB, 3JEKTPOMAarHUTHas
WHAYKLINS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBHXKYILIUICS 3apsl,
AIIEKTPOMArHUTHBIE KOJICOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTPaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus W MOJIpU3alUsg CBeTa, JUCIEPCHUS CBeETa,
doroanekrpudeckuii 3¢ dekt (porodddekT), CBETOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIEKTpa aToMa BOJI0PO/la, €CTECTBEHHAsl U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPENl) U JIEKTPOMArHUTHbBIE SBJICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: DJIEKTPUYECKHH 3apsii, cuja TOKa, DIEKTPUYECKOe
HaNpPsDKEHUE, JIEKTPUUECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIIHANIOB, SJIEKTPOABUKYIIIAs CHUIA,
paboTa TOKa, MHAYKLIMS MarHUTHOroO moiis, cuia Amnepa, cuia JlopeHua, WHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOT0 M MArHUTHOTO MOJIeH, MEepUOJ] W 4YacToTa KoieOaHui B
K0JIeOATEIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHUE M ONTHYECKas CHJia JIMH3BI, MPHU ONHUCAHWUU TMPABUIBHO
TPAKTOBATh (PUIWYCCKUN CMBICT HCIIOJB3YeMbIX BEIMYMH, WX OOO3HAYCHUS W CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIHMUMHY C IPYTMMU BETUYUHAMU;

ONMCHIBaTh M3YyYCHHBIC KBAHTOBBIE SBJIEHHUS W MPOLECCHI, HCHOJB3Yyd (PU3HUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M YacTOTa CBETAa, DHEPrus U
UMIyNbC (OTOHA, TEPHOJ IMOoJypaclaza, SHEPTus CBSI3M AaTOMHBIX sIep, HPU OMUCAHUU
MPAaBUJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YEMbIX BEIMYMH, HUX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIUYUHY C APYTUMHU
BEJIMUYMHAMU, BRIYUCIATH 3HAUCHUE (PU3NYECKON BEJTMUHHBI;

AHAIN3UPOBATh (U3NYECKUE TMPOIECCHl M SBJICHUS, UCHOIb3Ys (PU3NYECKHE 3aKOHBI U
OpUHIMIBL: 3akoH OMa, 3aKOHBI TIOCTENIOBAaTENBHOTO U  MapajlyIeIbHOTO  COEIUHEHUs
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEKTPOMAarHMTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTPaHEHHUs] CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHME OWHIITeHHa 111 Qorodrddexra, 3aKOH COXPaHEHUsS] HHEPTUU, 3aKOH
COXpPAaHEHHUsSI HMIYJbCa, 3aKOH COXPAHEHHUs DIIEKTPUUECKOrO 3apsiia, 3aKOH COXpaHEHUSs
MaccoBOI'0 4YMciia, MOCTyjlaThl bopa, 3aKOH paJMOakTUBHOrO pacmnajaa, HMpU ITOM pa3inyaTh
CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €0 MAaTeMaTH4YeCKOe BBIPAKEHHE W YCIOBUSA (TpPaHMIIBI,
00acTi) IPUMEHUMOCTH;

OTIpE/ICNIATh HAIpPaBJIICHWE BEKTOpAa MHIYKIUM MArHUTHOTO TOJSI MPOBOIAHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH M ONHCHIBATh N300paskeHHe, CO3/1aBaeMOe MNIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBITMOJHATh JKCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM W MPOLECCOB C
UCIIONIb30BAaHMEM TPSAMBIX U KOCBEHHBIX HW3MEpEHWi: Tmpu d5ToM  (GopMynHpoBaTh
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAMUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISATh TIPSIMbIE W KOCBEHHBIE H3MEPEHHS (U3MUYECKUX BEIWYMH, TPH 3TOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS W HCIOJNb30BaTh W3BECTHBIE METOIBl OIICHKU
MOTPENIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYUH C UCTIONB30BaHUEM MPSIMBIX H3MEPECHU:
IpU 3TOM KOHCTPYMPOBATH YCTAaHOBKY, (PMKCHPOBATH PE3yNbTAThl MOJYYEHHOW 3aBUCUMOCTHU
Gu3MYECKUX BEIWYMH B BHAE TaOMUI] M TpauKOB, MelaTh BBIBOABI IO pe3yiabTaTam
UCCJIEIOBAHMUS,

coOnronarh mpaBuiaa O€30MacHOTO TpyAa MPHU TPOBEACHUM HCCIECIOBAaHUN B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4eOHO-UCCIENOBATENILCKOM M  TMPOEKTHOW JESATENbHOCTH C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M TAOOPaTOPHOTO 000PYNOBaAHUS;



pemiath pacy€THble 3aJadyd C SIBHO 33JaHHOM (DU3MUYECKOW MOJENbIO, HCIONb3Ys
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 331a4l BbIOUpPATh (PU3MUECKYIO
MOJIeNIb, BBIACIATH (DU3NYECKUE BEIWYMHBI U (OPMYINbI, HEOOXOAMMBIE UIA €€ pEeLIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH I1OJIyYEHHOTO 3HaUeHUsI (PU3MUEeCKOi BEINUHHBI,

pelarb KayeCTBEHHbIE 3aJa4yM: BBICTPAMBATh JIOTMYECKU HEIPOTHUBOPEYMBYIO LENOYKY
paccyKIeHUI C OIIOPOM Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUECKUE SABIICHMUS,;

UCTOJB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAllMM U IPEICTaBICHHUs y4yeOHOH u
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, NOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh M10JIy4aeMy0 HH(POPMALHUIO;

OOBSICHATH MPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBUS UX 0€3011aCHOT0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;

NPUBOUTH TPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HAaYKH, B 00BsCHEHHE IIPOLIECCOB OKPYKAIOLIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOIUH;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA TO (U3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHus 6€30MaCHOCTH MIPHU OOpALIEHUHU C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXPaHEHMsI 3/I0POBbsI U COOJIIOZCHUSI HOPM IKOJIOTHYECKOT0 ITIOBEICHUS B OKPYXKAIOLIEH cpelie;

paboTaTh B IpyIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
TPYIIIbI, PalMOHAIBFHO paclpelneNiaTh OOS3aHHOCTH W  IUIAHUPOBATh JICATENIHOCTH B
HECTaHJAPTHBIX CUTYalMsIX, aJeKBaTHO OLICHMBATH BKJIAJ KaXJIOIO W3 YYaCTHUKOB IPYIIbI B
peleHre paccMaTpUBaeMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoanuyecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l IporpaMmb1 Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATETBLHBIE
padoThI padoThI pecypesI
Paznen 1. PU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3rKa 1 METOJIbl HAYYHOTO MMO3HAHUS 2 bubumorexa [IOK
' https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemaruia S https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hunamuia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpUn https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBbI TEPMOAHAMMKH 10 1 https://m.edsoo0.ru/7f41bf72
33 ArperatHbple COCTOSIHHSI BEIIECTBA. 5 bubmuorexa [JOK
' @Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Pa3nen 4. JIEKTPO/IMHAMMUKA
bubmuorexa [JOK
4.1 DIIeKTpOCTaTHKA 10 1 https://m.edsoo.ru/7f41bf72
42 [TocTosTHHBIN PNEKTPUIECKUN TOK. TOKH B 12 1 1 bubnmnoreka [JOK

Pa3JIMYHBIX Cpeaax

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



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

Ntoro no pazgeny

22

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KIIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne i/l f;ﬁ‘;?;ﬁ:::me PAICIOB M TEM Beero Kontposbubie IIpakTuueckue E)Ig;g? OOBB:TIE?ILHH e
padoThI padoThI pecypebi
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpoOMarHuTHast 11 1 3 bubnunoreka [JOK
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4YeCcKHe U AIEKTPOMAarHUTHBIE 9 1 bubnnoreka [JOK
KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHu4yecKue U AIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 Egggflﬁggsﬁgﬁmng?c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbBHOCTH

31 OCHOBBI crIEIIMATBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJeMeHThl KBAaHTOBOM ONTHUKHU 6 https://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMHOE 51pO S https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU



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

bu6mmoreka [IOK

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 7
Pazaen 6. OGOBIIAIOINEE NIOBTOPEHUE

6.1 O6o06m1aro1iee NTOBTOPEHHE 4 Egggﬁ;f;;gg}éf A1c97¢
Hroro no pazueny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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Ne

wn Tema ypoka

Bcero

IHOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Inan

[ara usyyenus

| DJIeKTPOHHbIE HH(POBBIE
 dakr o0pa3oBaTe/IbHbIE PecypChl

IIpumeyanue

Du3uKa ¥ MeTOAbl HAYYHOI'0 NMO3HAHUA (2 yac)

dusnka — Hayka o IpUPOJIE.
Hayunsle MeTo/1bI TO3HAHUS
OKpy»katouiero mupa. Posb
IKCIIEPUMEHTA ¥ TEOPUH B
npoliecce MO3HaHUs IPUPO/IBL.
DKcrepuMeHT B (pr3mKe.
MonenupoBanue pU3NIECKUX
ABJICHUU U nponieccoB. Hayunsie
runote3sl. Guznyeckue 3aK0HbI U
TeopuH. [ paHUIIBI TPUMEHUMOCTH
¢u3ndeckux 3akoHOB. [TpuHIMIBI
COOTBETCTBHUSI.

Ponb u MecTo pusuku B
(GopMHpPOBAaHNN COBPEMEHHON

2 Hay4YyHOW KapTHUHBI MUpA, B
HPaKTUYECKOH e TeTbHOCTH
TOACH

Mexanuka (18 yac)

1 03.09.25

1 05.09.25

2.1. Kunemartuka (5 4ac)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c32e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c33e6

MexaHnueckoe IBUKEHHE.
OTHOCUTETBHOCTh MEXaHUYECKOTO
nBrkeHus. Cucrema oTcueTa.
Tpaexropus. [lepemernienne,

3 CKOPOCTb, YCKOPEHHUE, U UX
MMPOCKIMKU HA OCU CUCTCMBbI
koopauHat. CioxxeHue
MEPEMEILICHUH U CITOKEHUE
CKOpPOCTEH.

10.09.25

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3508



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508

PaBHOMepHOE NIpsIMOJIMHEHOE
nBwkenue. ['paduku 3aBuCUMOCTH
KOOPJIMHAT, CKOPOCTH, ITyTH
MaTepuaibHOW TOUKU OT BPEMEHH.
PaBHOyCKOpEeHHOE
MPSIMOJIMHEMHOE JBUYKEHUE.
I'paduku 3aBUCUMOCTH
KOOpPJIMHAT, YCKOPEHUS 1
IIepEMELICHUS MaTEPUAIbHOU
TOYKHU OT BPEMEHH.

1 12.09.25

1 17.09.25

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

bubmuoreka [JOK
https://m.edsoo.ru/ff0c372¢

CBoOOIHOE MajicHUE. Y CKOPEHHE
CcBOOOJHOTO MaICHUSA

KpusosnHeliHOE NBUKEHUE.
JIBrmKeHME MaTEpUATILHON TOUYKHU
110 OKPY>KHOCTH C TOCTOSIHHOM T10
MOJZYJIFO CKOPOCTBIO. YTII0Bast
CKOPOCTb, JIMHEHHAsA CKOPOCTb.
[Tepuon 1 yactora oOparlieHus.
IlenTpocTpemurensHoOe
yckopenue. Texuuueckue
YCTPOMCTBA U MPAKTHYECKOE
IIPUMEHEHHUE: CIIUIOMETD,
JIBUJKEHHUE CHAPSJI0B, LICIIHBIE U
pEMEHHBIE NEpeayH.

1 19.09.25

1 24.0925

bubmuoreka [JOK
https://m.edsoo.ru/ff0c39cc

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc3ada

IIpyuHIUIT OTHOCUTETBHOCTH
lamunes. MHepuuanbHblE CUCTEMBI
orcuera. [lepBbiil 3akoH HproToHa.

Macca rena. Cuna. [Ipuanun
Cynepno3uiuu cuil. Bropoi 3akoH
HproToHa 17151 MaTeprabHON
TOYKHU.

2.2. Iunamuka (7 4ac)

1 27.0925

1 01.10.25

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

10

Tperuii 3akoH HeroToHa 11

1 03.10.25

bu6nmoreka [JOK



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

MaTC€pHaJIbHBIX TOYCK.

https://m.edsoo.ru/ffOc3be8

11

3aKOH BCEMHUPHOTO TATOTEHHS.
Cuna tspxectu. Ilepas 1
KOCMHUYECKasi CKOPOCTb.

08.10.25

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3d00

12

13

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

1 10.10.25

Tpenune. Buasl Tpenus (mokos,
CKOJIbXKEHUs, kKaueHus ). Cuia
tpenust. Cyxoe Tpenue. Cuna
TPEHUS CKOJIBKEHUS U CUJla
Tpenus nokos. Koapdumment
TpeHus. Cuiia CONpOTUBIICHUS ITPU
JBYDKCHUH TEJa B )KUKOCTHU U
rase.

1 15.10.25

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3el8

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3f76

14

15

16

[ToctynarensHO€E 1 BpalaTeabHOE
JBIKEHUE a0COJIFOTHO TBEPIOTO

Tena. MOMEHT CHIIbI OTHOCUTENBHO

ocu Bpaienus. [1neqo cubl.

VYcnosus paBHOBecUs TBEPIOTO 1
Tena. TexHuueckue ycTpoucTsa u
IIPaKTUYECKOE TPUMEHEHUE:!

NOJUINITHUKY, IBUKEHUE

VCKYCCTBEHHBIX CITYTHUKOB.

17.1025

2.3. 3aKoHBI COXpaHeHHUs B MEXaHUK

NMnynec MmaTepuaibHOU TOUYKH

T€Na, CUCTEMBI MaTEpUATbHBIX

Touek. iMnynbc cuiel u

M3MEHEHNE UMITyJIbCca Tea. 3aKOH 1
COXpAHEHHUs UMITyJIbCa. YIIPYroe U
HEYIPYTroe CTOJIKHOBEHUS.

PeakTnBHOE IBIDKEHUE.

Pabora cuiabl ¥ MOIITHOCTD CHJIBL.

1 24.10.25
Kunernueckas sHeprus

e (6 yac)

22.10.25

bubmuoreka [JOK
https://m.edsoo.ru/ff0c41a6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c43d6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

MaTepuanbHOW Touku. Teopema 00
M3MEHEHUU KMHETUYECKOMN
SHEPIUH.

17

[ToTeHumanbHas SHEPruUsl.
ITorennumanbHast 3HEPTHUS yIIPYro
nehOpMUPOBAHHON MPY>KUHBI.
[TorennumanbHas 3HEPTUS TENA
BOJIM3U MOBEPXHOCTH 3EMIIU.

1

07.11.25

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

18

[loTeHuumanbHbIC U
HEeTMOTEHIMaIbHbIE CHIIBI. CBSI3b
paboThl HEMOTEHIIUATBHBIX CUJI C
M3MEHEHUEM MEXAHUYECKOU
SHEPIUH CUCTEMBI T€J. 3aKOH
COXPAHEHHUSI MEXaHUYECKOMN
sHepruu. TexHuuyeckue
YCTPOMCTBA U IPAKTHYECKOE
NPUMEHEHHUE: BOJIOMET, KOMED,
MPY>KUHHBIN MTUCTOJIET, ABUKECHUE
paker.

1

12.11.25

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

20

JlaGopatopHas pabora Ne 1
«MccnenoBanue cBsizu pabOTHI
CHJIbI C UBMEHEHHEM
MEXaHWYECKON IHEPTUU Teja Ha
MpUMEPE PACTKEHUS PESUHOBOTO
KTyTa»

KonTtponpHas padora Ne 1 mo Teme
«Kunemaruka. /[nnamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

1

1

14.1125

19.1125

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

1. Monekyasipuasi pu3NKa U TePMOAMHAMHUKA (24 yac)

3.1. OcHOBBI MOJIEKYJISIPHO-KHHETHYeCKO# Teopuu (9 yac)

21

OCHOBHbBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPUHU U UX ONBITHOE

1

21.11.25

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

22

obocHoBanue. bpoyHnosckoe
nswkenue. Auddysus

Xapakrep JBUKEHUS U
B3aUMO/JICHCTBUS YaCTHUIL]
BelecTsa. Mopenu cTpoeHust
ra3oB, )KMJKOCTEH U TBEPIBIX TEN U
00BsICHEHUE CBOWCTB BELIECTBA HA
OCHOBE THX MOJEIEH.

26.1125

23

Macca u pa3Mepbl MOJIEKYI.
KonnuectBo BemecTsa.
ITocrosinHast ABorazipo

28.11.25

24

TennoBoe paBHOBECHE.
Temneparypa u €€ u3mMepeHue.
IlIxama remneparyp Llenscus.

03.12.25

25

Mogenb naeansHOro rasa.
OcHoBHoe ypaBHeHue MKT
U/1eaIbHOTO rasa.

05.12.25

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEW KNHETUYECKOU
SHEPTUH TEIJIOBOTO ABWKECHUS
yactul rasza. [Ilkana remneparyp
KenbBuHa. YpaBHeHue
MenpeneeBa-Knaneiipona

10.12.25

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

28

3akon [anbToHa. ['a30BbIC 3aKOHBI.
H3omporecchl B ueanbHOM rase ¢
MMOCTOSSHHBIM KOJIHMYECTBOM
BEIIECTRA.

JlaGopaTtopHnast pabota Ne 2
«HccnenoBanue 3aBUCUMOCTH
MEX]Ty ITapaMeTpaMu COCTOSTHUS
pa3peKEeHHOTO razay

12.12.25

17.12.25

29

I'paduueckoe npencrapieHue
U30IPOLIECCOB: U30TEPMA,

19.12.25

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

30

31

32

33

34

35

36

u30xopa, u3obapa. TexHunueckue
YCTPOMCTBA U IPAKTHUYECKOE
IIPUMEHEHHE: TEPMOMETP,
OGapomerp.

3.2. OcHoBbl TepMoguHamuku (10 yac)

TepMOI[I/IHaMI/I‘-IeCKI/IC CUCTCMBI.
BHyTpeHHsIs sHEpTHS
TepMO[[HHaMH‘ICCKOﬁ CHUCTEMBI U
CHOCOOBI €€ N3MEHEHHSI.
KonuuecTBo TemioTs! u padora.
BHyTtpeHHsist sHEprHs
OJTHOATOMHOTO HJIaJIbHOTO Ta3a.
['paduueckast HHTEpIIpETAIUS
paboThI Taza.

Buae! Tenonepenaun:
TEIJIONPOBOJHOCTb, KOHBEKIIUS,
U3JIy4CHHE.

VY nenpHas TEII0EMKOCTh
BelecTBa. KommuecTBo TEMIOTHI
npu Terionepenaye. [lonstue 06
aauabaTHOM IpoIiecce.

[IepBblil 3aKOH TEPMOAVMHAMHUKH.
IIpuMeHeHue nepBoro 3aKkoHa
TEPMOJIMHAMHUKH K U30IIPOLIECCAM.

HeoOpaTtumocTs nporeccos B
npupone. Bropoii 3akoH
TEPMOJMHAMUKHI

Tennossie MamuHbl. [[pUHIATIBL
JercTBUs TeruioBbiX MammuH. KITJ]
TEIJIOBOW MaIlINHBI.
[IpeoOpazoBanus SHEPTUU B
TEIUIOBBIX MAIlIMHAX.

[uxn Kapuo u ero KIIJ]

23.12.25

26.12.25

09.01.26

14.01.26

16.01.26

21.01.26

23.01.26

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5952

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc5efc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6230

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

DKoJOoru4ecKue npooIeMbl
TEIJIOPHEPreTUKU. TeXHUYEeCKue

37 YCTPOMCTBA U MPAKTHUECKOE 1 28.01.26
npumenenue: [IBC, 6p1ToBOI
XOJIOIUIBHUK, KOHJTUITUOHED.

O06o0maromuii ypok bu6mmoreka [IOK

38 «MonexynsipHas ¢puznka. OCHOBBI 1 30.01.26 https://m.edsoo.ru/ff0c6938
TEPMOJMHAMUKI
Kontponbnas paborta Ne 2 o reme bubnnoreka [JOK

39 «Monexynsipaas ¢puznka. OCHOBBI 1 04.02.26 https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMUKI

ArperatHble cOCTOsIHUS BenecTBa. @a3oBble nepexonbl (Suac)

40 [TapooOpazoBanue u KOHICHCALIHSL. 1 06.02.96 bubnuorexa [JOK
Hcnapenue u kunenue o https://m.edsoo.ru/ff0c63b6
AOCOII0THAS U OTHOCHUTEIIbHAS bubmuorexa [JOK
BJIQXKHOCTb BO3/1yXa. https://m.edsoo.ru/ff0c64d8

1 Hacelenssliii nap. Y nenbHas 1 11.02.26
TEIUI0Ta MapooOpa30BaHUS.
3aBUCHUMOCTB TEMITEPATYPhI
KHUIICHUS OT JIaBJICHUS.

Teépnoee Teno. Kpucrannuueckue bubnuoteka [JOK
u amop(dHbIe Tena. AHU30TPOIHUS https://m.edso0.ru/ff0c65f0

42 CBOMCTB KpucTaioB. Kujakue 1 13.02.26
Kkpucrtauibl. COBpeMeHHbIE
MaTepHuabl.

[InaByiieHne U KpUCTAIIM3ALIMS. bubnuotexa [JOK
43 VenpHas TENI0Ta MJIaBICHUS. 1 18.02.26 https://m.edsoo.ru/ff0c6708
CyOnmumarusi.
YpaBHEHHE TEIUIOBOTO OalaHca. bubnuotexa [JOK
i https://m.edso0.ru/ff0c682
44 TexHu4eckue ycTpoucTsa u 1 20.02.26 p 820

MPAKTUYECKOE IPUMEHEHHE:!
TUTPOMETP U NICUXPOMETP,



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

KAJIOPUMETP, TEXHOJIOTHHU
MOJIY4EHUSI COBPEMEHHBIX
MaTepHualoB, B TOM YHCIIE
HaHOMAaTEPHUAJIOB U
HaHOTEXHOJIOTUU.
2. DaexkTtpoauHamMuka (22 yac)
4.1. DaexkrpocraTuka (10 yac)
DJIeKTpHU3anus Tell. bu6mmoreka [IOK
45 DnekTpuueckuii 3apsia. [[Ba Buna 1 25.02.26 https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKHUX 3aps 0B
[IpoBoAHYKHN, TUIIEKTPUKH U bu6mmoreka [IOK
16 MOJIYTIPOBOJIHUKU. 3aKOH 1 27 02.26 https://m.edsoo.ru/ff0c6bcc
COXPAHEHHUs SJIEKTPUUYECKOTO
3apsza
BzaumopeiictBue 3aps10B. 3aKoH bu6mmoreka [IOK
47 Kynona. Toueunsrii 1 04.03.26 https://m.edsoo.ru/ffOc6ced
SJIEKTPUYECKUN 3aps]l
DIIEKTPUUECKOE TTOJIE. bubnmnoreka [JOK
Hanpsok€HHOCTD 371€KTPUUECKOT0 https://m.edsoo.ru/ff0c6df2
48 nosist. [IpuHnun cynepnosunun 1 06.03.26
ANEKTPUYECKUX Noser. JInnuun
HaIpPsHKEHHOCTH.
PaGora cuit 31eKTpoCcTaTHuecKoro bubnmnoreka [JOK
49 roirs. [Torenmumain. PasHocTs 1 11.03.26 https://m.edsoo.ru/ffOc6f00
MOTEHIUAJIOB.
[IpoBOHMKY U TUATIEKTPUKH B bubnmnoreka [JOK
50 JJIEKTPOCTATUYECKOM I10JIE. 1 13.03.26 https://m.edsoo.ru/ff0c7018
Husnexrpuueckas
MIPOHUIIAEMOCTb.
.. bu6mmorexa [IOK
51 OnekrpoéMkocTh. Konnencarop. 1 18.03.26 https://m.edsoo.ru/ff0c7126
ANEKTPOEMKOCTD ILNIOCKOTO bubnmnoreka [JOK
52 1 20.03.26 )
KOHJIeHCcaTopa. JHeprus https://m.edsoo.ru/ff0c72c0



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

3apsAKEHHOI'O KOHACHCATOpaA.

53

JlaGopaTtophnast pabota Ne 3
"N3mepenue 31eKTpoEMKOCTH 1 25.03.26
KoHieHcaTopa"

54

TexHuueckue ycTpoucTBa u

IIPAKTUYECKOE IIPUMEHEHUE!

3JIEKTPOCKOII, JIEKTPOMETD,

DJICKTPOCTAaTUYECKAs 3alllUTa, 1 27.03.26
3a3eMJICHUE AIIEKTPOIPUOOPOB,

KOH/JIEHCATOp, KOIIMPOBAJIbHBIN

anmnapar, CTpYHUHBIM IPUHTED.

4.2. llocTtosinublii TOK. Toku B pa3auyHbIX cpenax. (12 yac)

55

56

DJIEKTPUUYECKUI TOK. Y CII0BUs
CYIIECTBOBAHHS JIEKTPHUECKOTO
Toka. [locTOSHHBII TOK.
Hcrounuku Toka. Cuiia Toka.
Hanpspkenue. DnekTpudeckoe
conpotubieHue. 3akoH Oma s
ydacTKa Lenu. Y AeJIbHOe
COITPOTHBIICHUE BEUIECTBA.

1 08.04.26

ITocnenmoBarensHOE, bu6mmorexa [IOK
NapajuiebHOE, CMEIIAHHOE https://m.edsoo.ru/ff0c74f0
COEIMHEHHUE MPOBOTHUKOB.
JlaGopatopHas pabota Ne 4
«/3yueHne cmemaHHOro
COEJIMHEHUS PE3UCTOPOBY»

1 10.04.26

57

58

PaboTa u MomHOCTh bubmuorexa [JOK
3JIEKTPUYECKOTO TOKA. 3aKOH 1 15.04.26 https://m.edsoo.ru/ff0c7838
Jxoynsa-Jlenna.

3akoH Oma 11 IOJIHOU bu6mmorexa [IOK
(3aMKHYTO#) 3JIEKTPHUUECKOM LIETH. 1 17.04.26 https://m.edsoo.ru/ff0c7ae0
Kopotkoe 3ambIkaHue. o
JlaGopatopHas pabota Ne 5



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

«M3mepenne DJIC ucTouHnKa ToKa
U €ro BHYTPEHHETO
COTIPOTUBIICHUS»

59

DIIEKTpOHHAas IPOBOJUMOCTh
TBEP/ABIX METAJNIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS METAJJIOB OT
TEMIIEPaTypBhl.
CBepXIpoBOAUMOCTb.

22.04.26

60

61

JJIEKTPUYECKUI TOK B BaKyyMe€.
CBOMCTBA JJIEKTPOHHBIX IIyYKOB.

[MonynpoBoaauku. CoOOCTBEHHAS U
PUMECHAS TTPOBOJIUMOCTb.
CaoiicTBa p—N-mepexoa.
[TomynpoBOTHUKOBBIE PHUOOPHI.

24.04.26

29.04.26

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

62

63

64

DIIEKTPUUYECKUI TOK B paCTBOpax 1
pacIuiaBax 3J€KTPOJUTOB.
DIIEKTPONUTHYECKAsT JUCCOLIHAITHS.
DNEKTPOIH3.

DNEeKTPUYECKHU TOK B ra3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITENIbHBIN pa3psi.
Moanus. I1ma3ma.

TexHu4eckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHE!
aMIepMeTp, BOIBTMETP, pEOCTar,
VCTOYHUKU TOKa,
3JIeKTpOHarpeBaTelibHble IPUOOPHI,
3JIEKTPOOCBETUTENbHBIE TPHOOPHI,
TEPMOMETP COMPOTUBIICHHUS,
BaKyyMHBIH MO, TEPMHUCTOPHI U
(hoTOpE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN THOI,
raJibBaHHKa.

06.05.26

08.05.26

13.05.26

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc84ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

65 O06o0maromuii ypok 1 15.05.96 bu6mmoreka [IOK
«INEKTPOIUHAMUKAY o https://m.edsoo.ru/ffOc88be
KonTtponbnast padora Ne 3 o teme bubmumoreka [IOK

66 «BJIGKTpOCTaTI:IKa. [TocTosHHBI# 1 20.05.26 https://m.edsoo.ru/ff0c8a8a
ANEKTpUYECKUi TOK. TOoKkH B
Pa3IMYHBIX Cpeax»

PeszepBHblii ypok. KoHTpoabHas bubmuorexa [JOK

67 pabota uroroBast Ne 4 o Teme 1 22.05.26 https://m.edsoo.ru/ff0c8c56
"DnexkTpoaguHaMuKa"

68 PesepBublit ypok. O600marommii 1 22.05.26 bu6mmoreka [IOK
ypok 1o TemaMm 10 kitacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

JaTta usyyenus JJIeKTPOHHbIE Ipumeyanue
Ne Tema ypoxa uugposbie
n/n Inan dakTt o0pa3oBaTejibHbIE
pecypchl
1. DJeKkTpoaMHAMHKA
1.1 MaruuTHoe moJie. JiaekTpoMaruuTHass MHaAykuus (11 gac)
ITocTosIHHBIE MATHHUTHI.
BianMmoneiicTBHE MOCTOSHHBIX
MAarduToB. MarHuTHOE MOJIE.
BexTop MarunTHOM MH WU,
1 .HI/IHI/II/II) MarduTHOU I/IH;}ZI((LIIII/II/I 04.09 Bubanoreka [JOK
https://m.edsoo.ru/ff0c9778
[IpuHnun cynepno3unun
MarHuTHBIX nojei. Kaptuna
JIMHUM MarHUTHOW MHIYKIUU
MOCTOSIHHBIX MarHUTOB.
MarauTHo€e 1oJie MPOBOJIHUKA C
ToKOM. OnBIT DpcTena.
B3anmoneiicTBre NpOBOJIHUKOB C
2 TokoM. KapTuHa JIMHUN MHAYKIUN bubmmnoreka HOK
06.09
MarduTHOTO IOJIS JUTMHHOT'O https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKA U 3aMKHYTOT'O
KOJIBIIEBOT'O MPOBOJIHUKA,
KaTYIIKUA C TOKOM.
JlaGopatopHnas padora Ne 1
3 «HSy‘I:JIeHI/II; MaFI;IHTHOFO TOJISt 11.09 bubnnorexa [IOK
https://m.edsoo.ru/ff0c98fe
KaTYIIKHA C TOKOM»
Cuna Amnepa, €€ MOAYNb U
HarmpaBieHue. JlaGoparopras
4 pabota Ne 2 «MccnenoBanue 13.09 bubinorexa HOK

,I[GI\/IICTBI/ISI IIOCTOSAHHOI'O Maroura
Ha paMKy C TOKOM»

https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

Cuna JlopeHiia, €€ MOayJb U
HarpasjeHue. J[BIkeHue
3apsiKEHHOM YacCTHIIbI B
OJIHOPOJIHOM MarHUTHOM TIOJI€.
Pa6oTa cuibl Jlopenna

1 18.09

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc9df4

SIBiieHUE AIEKTPOMArHUTHOM
nHaykuuu. [Totok BekTopa
MarHuTHOW uHAyKuuu. I/C
MHAYKIHU. 3aKOH
3JIEKTPOMAarHUTHON MHIYKIUU
®dapanes

JlaGopaTtopnast pabota Ne 3
«HMccnenoBanue ABIECHUS
AJIIEKTPOMATHUTHON UHAYKITUN
NHnykTuBHOCTE. SIBNICHUE
CaMOUHAYKIIUH. DJICKTPOABIKYIIIAs
CHJIa CAMOUHIYKIUU. DHEPrHst
MAaravuTHOIO IOJISI KaTYIIKH C TOKOM.
TexHu4eckne ycTpoiucTBa U ux
MIPUMEHEHHUE: TOCTOSIHHBIE
MarHuThI, JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAs NI€Yb

1 20.09

1 25.09

1 02.10

1 04.10

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcab82

10

Ob6o6maromuit ypok «MarautHoe
noJje. DIEeKTpOMarHuTHas

UHIYKIHSD

4.10

11

KonTtponbHas padora Ne 1 o
TeMe «MarauTHoe rnose.
ONeKTpOMarHuTHasE UHIYKIHS»

09.10

bubnunorexa LIOK
https://m.edsoo.ru/ffOcad58

2. KoJsebdanusi u BoHbI (24 yac)

12

3.1. MexaHnnyeckue M 3JIeKTPOMAarHUTHbIE KoJ1e0aHust (9 yac)

KomnebarensHas cucreMa.

1 11.10

bu6mmoreka [IOK

3.2.



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

13

14

CBoOOIHBIE MEXaHUYECKHE
Kosiebanus. ['apMoHnUYecKue
Kosie0aHusl. YpaBHEHUE
TapMOHUYECKHX KOJeOaHuH,
Nepuo, 4acToTa, aMIUIUTYAa U
¢aza xonebanmii. [Ipy>xuHHBII
MasTHUK. MaTemaTu4yecKkui
MasiTHUK. [IpeBpaiieHue sHeprun

JlaGopaTtopHnast pabota Ne 4
«HccnenoBanue 3aBUCUMOCTH
NepHoIa MaJIbIX KOJICOaHHH rpy3a
Ha HUTH OT JUTMHBI HUTH U MaCChI
rpy3a»

KonebarenbHbIi KOHTYD.
CBOOOTHBIC IEKTPOMArHUTHBIC
KoJieOaHMs B UI€aIbHOM
K0JIeOaTEIIbHOM KOHTYDE.
AHaorus Mexay
MEXaAHUYECKUMH U
AJIEKTPOMArHUTHBIMH
KOJICOAHHSIMH.

16.10

18.10

https://m.edsoo.ru/ffOcaf06

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb820

15

16

®opmyna Tomcona. 3akoH
COXpaHEHHUsI SHEPTUU B
uiealIbHOM KoJieOaTeTbHOM
KOHTYpE

[IpencraBnenue o 3aTyxarUmx
Kosie0aHusX. BoIHYXIeHHbIE
MeXaHUYeCcKue KojaeOaHus.
Pe3onanc. BeiHy)1eHHbBIE
3JIEKTPOMAarHUTHbIE KOJIEOaHMsL.

23.10

25.10

bubmmoteka IIOK
https://m.edsoo.ru/ffOcb9c4

bubnunorexa LIOK
https://m.edsoo.ru/ffOcbb86

17

IIepeMeHHBIH TOK.
CunycouanbHBIA IEPEMEHHBIN
TOK. MOILIHOCTh IEPEMEHHOTO

06.11

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34



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

TOKa. AMIUTUTYTHOE U
JICUCTBYIOILIEE 3HAYCHHUE CUJIBI
TOKA M HANPSKEHHUS.

18

Tpancdopmarop. [IpoussoscTso,
nepeaaya u norpediieHue
AIEKTPUYECKOUN SHEPTrUu

08.11

19

TexHuueckue ycTpoicTa u
MPaKTUYECKOE IPUMEHEHHUE:
AIEKTPUYECKOTO 3BOHKA,
reHepaTopa NepeMeHHOro TOKa U
JUHHH 3JIeKTponepeaay.

bubnunoreka LIOK

13.11 https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJCTBE MIEKTPOIHEPIUHU.
KynbTypa ucnonb3zoBanus
ANEKTPOIHEPIUU B MOBCEIHEBHOM
JKU3HU.

15.11

3.3. MexaHn4ecKkue M 9

JICKTPOMAarHHUTHBIE BOJIHBI (S 4yac)

3.4.

21

22

23

MexaHuueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHeHUs U
JuiHa BoJIHBL. [lonepeunsie u
IPOJIOJIbHBIE BOJIHBI.
Wntepdepenuys u nudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTH 3BYKa.
I'poMkocTs 3ByKa. BeicoTa TOHA.
TemOp 3ByKa.

DIIeKTPOMarHUTHBIE BOJTHBI.
VYcnoBus U3IydeHust
AJIEKTPOMArHUTHBIX BOJIH.
B3anmMHuast opueHTanus BEKTOpOB
E, B, V B aJIeKTpOMarauTHOM
BosiHE. CBOMCTBA

bu6nmorexa LIOK

20.11 https://m.edsoo.ru/ffOcca54

but6mmorexa [IOK

2211 https://m.edsoo.ru/ffOcccOc

bu6nunorexa LIOK

27.11 https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

24

25

3IEKTPOMArHUTHBIX BOJIH:
OTpakeHUE, IPEJIOMIICHUE,
mudpaxius. CKOpocTh
AJIIEKTPOMArHUTHBIX BOJIH.

[IpuHUHMnIBI paTIUOCBS3U U
TeneBueHus. Pazsurue cpencrs
cBsa3u. Paguonokanus. [lkana
3JIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHne 3eKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY.
DNEeKTpOMarHuTHOE 3arpsi3sHEHNE
OKPY’KaroIlle Cpesbl.
TexHu4eckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHUE:!
MY3bIKaJIbHbIE HHCTPYMEHTHI,
YIIbTPa3ByKOBasl TUAarHOCTUKA B
TEXHHMKE U METULIMHE, pajiap,
paanoNpUEMHHUK, TEJIEBU30P,
aHTeHHa, Teneon, CBU-meusb.

KonTpomabnas pabora Ne 2
«Konebanus u BOJTHBI»

29.11

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcc6f8

3.6.

26

27

28

I'eomerpuueckas onTuka.
IIpssmonuHeiiHOE
pacrpoCTpaHEHHE CBETA B
OAHOPOJHOM cpene. ToueuHslid
HMCTOYHUK cBeTa. JIyd cBeTa
OrtpaxkeHue cBeTa. 3aKOHbI

oTpaxxeHus ceeta. [loctpoenue
N300paKeHH B IMJIOCKOM 3epKajie

[Ipenomnenue cBeta. 3aKOHBI

MPETOMIICHUS CBETA.
AOCOITIOTHBIN TTOKA3aTENb

06.12

11.12

13.12

bubmmoreka [IOK
https://m.edsoo.ru/ff0cd350

bubnunorexa LIOK
https://m.edsoo.ru/ffOcd4e0

but6mmoreka [IOK
https://m.edsoo.ru/ffOcd7{6



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

29

30

npenomiieHus. [loaHoe
BHYTPEHHEE OTpa)KeHUE.
[IpenenbHbIN yroJ MoaIHOTo
BHYTPEHHETO OTPAXKEHUS.

JlaGopartopnast pabota Ne 5
«M3mepenue nokazaresst
IPEJIOMIICHUS CTEKIIa»

Cobwuparoliue 1 pacCeHBarOIINe
nuH3bl. ToHkas nmuH3a. PoKycHOE
pacCTOsIHUE U ONITUYECKas CHIIA
TOHKOM JIMH3HI. [Toctpoenue
M300paXeHU B cCOOMpAIOLIUX U
pacceuBamMX JuH3ax. PopMmya
TOHKOM JIMH3EI. Y BEJIMUCHHE,
JlaBaeMoe€ JIMH3011.

18.12

20.12

bubnunorexa LIOK
https://m.edsoo.ru/ffOcd67a

bubnunoreka LIOK
https://m.edsoo.ru/ffOcddle

31

JlaboparopHuas pabota Ne 6
«Hccnenosanue cBONUCTB
M300paXKeHHI B TUH3AX).
IIpenensr npuMeHeHUA
T€OMETPHUYECKOI ONTUKH.

25.12

32

Hucniepcust cBera. Crio>KHBIN
coctaB Oenoro ceera. L{Ber.
JlaGopaTtopHnas pabota Ne 7
«Halnronenue qucrnepcuu cBeTay

27.12

33

BonnoBas onTuka.
UnTepdepenmus cera.
KorepeHTHbIE HCTOUHUKH.
VYcnoBus Habmo1eHus
MaKCHMyMOB 1 MUHUMYMOB B
UHTEp(PEPEHIIMOHHOMN KapTHHE OT
JIBYX CHH(A3HBIX KOTEPEHTHBIX
WUCTOYHHUKOB. Jludpakius cBera.
JudpakumonHas pemeérka.

10.01

bubnunorexa LIOK
https://m.edsoo.ru/ffOced22



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

YcnoBue HaOMIOICHNS TIaBHBIX
MaKCHUMYMOB IpH MaICHUU
MOHOXPOMAaTHYECKOTO CBETA Ha
TU(PPAKIMOHHYIO PEIIETKY.

34 [Torepe4HOCTh CBETOBBIX BOJIH. 1 15.01 bubnuoreka [JOK
[Tonsipuzanus cera. ' https://m.edsoo.ru/ff0cf02e
TexHuueckue ycTpoiicTea u
MPaKTUYECKOE MPUMEHEHHUE: OUKH,
nymna, ¢oToamnmapar, MUKPOCKOIT

35 yna, ¢ Pat, MHIKp ’ 1 17.01
TEJICCKOII, BOJJOKOHHAS ONTHKA,
nudpakIMoHHAs pemETKa,

MOJISIPOU .
4. OcCHOBBI CTIENUAJIBHOI TEOPHU OTHOCUTEIHLHOCTH
4.1. OcHOBBI CHIEHAJTBbHON TEOPUH OTHOCUTEJIBLHOCTH (4 yac) 4.2.
I'paHUIIBI TPUMEHUMOCTH
KJIaCCUUECKON MEXaHUKH.
ITocTynaTel cnequaibHOU TEOPUU
OTHOCHUTEIIBHOCTH . bu6nmorexa LIOK

36 1 22.01
WHBAPUAHTHOCTb MOAYJIS https://m.edsoo.ru/ff0cf862
CKOPOCTH CBETa B BaKyyMe,

MPUHIUIT OTHOCUTEIBHOCTH
OUHIITEHHA.
OTHOCHUTEILHOCTh
37 OJTHOBPEMEHHOCTH. 3aMeJIEHUE 1 24.01 bubmmorexa LLOK
p ' ) https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKPAIICHHUE ITTUHBI
OHeprus 1 UMITYJIbC
pENATUBUCTCKOMN YacTullpl. CBs3b bu6muoreka [JOK

38 Ny 1 29.01
MAaccChl C SHEPTUEN U UMITYJIbCOM https://m.edsoo.ru/ffOcfc68
YacTHI[bl. DHEPTUs MTOKOS
KonTponbHas padora Ne 3

39 «OHTII?IKa OCHI())BBI crienaJIbHON 1 31.01 bubmorexa LIOK

' ' https://m.edsoo.ru/ffOcf6f0
TEOPUH OTHOCUTEIBHOCTH
5. KsanroBasi pusuka (15 yac) 6.



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

4.1. 2j1eMeHThl KBAHTOBOI onTUKH (6 yac)

®otonbl. Dopmyrna [Inanka cBsi3u

bub6nmoreka [IOK

40 3HEpruu (HOTOHA C €r0 YaCTOTOM. 05.02 https://m.edsoo.ru/ffocfel6

DHeprus ¥ UMITyJIbC (PoToHA.
OTKpBITHE U UCCIICIOBAHUE
bu6nmoreka [IOK

41 doroaddexra. Onbiter A. T 07.02 https://m.edsoo.ru/ffoctfcd
CroneroBa
3akonsl GoTtordhdexra.

42 YpaBHeHnue DUHIITEIHA 1151 12.02 bubanorexa [JOK
dotoarpdekra. «KpacHas ' https://m.edsoo.ru/ff0d015e
rpanuma» Gorosddexra.

apiieane ceera. OnwiTe! [1. H.
43 §e6eneBa XHUMHUYECKOE NENCTBUE 14.02 Bubnnoreka [JOK
: ' https://m.edsoo.ru/ff0d04a6
CBeTa.
TexHuyeckue ycTpoicTBa u

44 MPAKTUIECKOE TIPUMEHEHUE! 15.02
dboTorneMeHT, POTONATUHK,
COJIHEUHas OaTapesi, CBETOIUO/.

45 Pemenne 3aa4 1mo Teme 21.02 bu6nmorexa LIOK
«DJIEMEHTbI KBAHTOBOM OITHUKI) ' https://m.edsoo.ru/ff0d0302

4.2. Crtpoenue aToma (4 yac)
Mogaens atoma ToMcona. ONBITHI

16 Pezepdopna o paccesuuro o- 26.02 bubnnorexa [JOK
vyactul. [Inanerapnas monueins ) https://m.edsoo.ru/ff0d091a
aTroMma.

but6mmoreka [IOK
. 28.02

ai Hocrynatet bopa 8.0 https://m.edsoo.ru/ff0dOafa
Nznydenue u nmornoieHue
($OTOHOB MpH Mepexoie aToma ¢

48 OJHOTO YPOBHS DHEPIUU Ha 05.03 bubnuoteka [JOK

npyroit. Buasl cniektpoB. Criektp
YPOBHEN 3HEPTUH aToMa
BOJIOPOJIA.

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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BosiHOBBIE CBOICTBA YaCTHIL.
Bounsl ne bporis.
KopnyckyinsipHo-BOJIHOBO#
nyanu3M. CrIOHTaHHOE U
BBIHYX/ICHHOE U3JTy4CHHE

07.03

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

4.3. AtomHoe siapo (5 yac)

50

o1

OTKpBITHE PAANOAKTHBHOCTH.
OmnsiTel Pesepdopaa mo
OIPE/ICIICHUIO COCTaBa
PAAVOAKTUBHOI'O U3JTYYCHUA

CaoticTBa anbda-, 6era-, ramma-
u3jydeHus. Biusiaue
paI[HOElKTI/IBHOCTI/I Ha JKXUBBIC
OpraHUu3MbI

12.03

14.03

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

52

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyxnonnas mozens sapa
I'eiizen6epra-lBanenko. 3apsa
anpa. MaccoBoe 4uciio sapa.
N3otonsl. Anbga-pacna.
ONEKTPOHHBIA U NO3UTPOHHBIN
Oeta-pacrnajn. ['amma-u3inyyeHue.
3aKOH palnOaKTUBHOTO pacnaja.

19.03

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B SIpE.
S nepueie peakuuu. Jlenenue u
CUHTE3 sep. SInepHble CUIIbL.
Hedext maccsl sapa. SAnepHslii
peaktop. TepMOsACpHBIN CUHTES.
[TpoGiieMbl, epCTIEKTUBBI
AJIEPHON YHEPTETUKH.
DKOJIOTUYECKHE ACTIEKTHI SACPHOU
DHEPrETHUKHU.

21.03

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

54

DJIeMEHTapHBIE YaCTHUIIBI.
OTkpbITHE TO3UTPOHA. METOIBI

26.03

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

HaOJIOZICHUS U PETUCTpaIud
aJIeMEHTapHbIX YacTull. Kpyribrii
cron «DyH1aMeHTaIbHbIC
B3auMOJIecTBUS. ENMHCTBO
(bU3UYECKON KapTHUHBI MUPaA»

5. DJyieMeHTBhI ACTPOHOMMHU M ACTPOPUZUKHU

5.1. DsieMeHTBI aCTPOHOMUM U acTpou3uku (7 yac)

55

Dranbl pa3BUTHS ACTPOHOMUHU.
[IpuxknagHoe u
MHUPOBO33PEHYECKOE 3HAYCHHE
actpoHoMuu. Buj 3BE31HOTO
Heba. Co3Be3ausi, spKue 3BE3/bI,

IIJIAaHCTHI, UX BUIUMOC IBUKCHUC.

ConHeyHast cucTeMa.

1 09.04

56

Comnune. ConHeuHast akTUBHOCTb.
Wcrounuk sneprun ConHua u
3BE3 .

1 11.04

57

58

3BE3bI, X OCHOBHEIE
XapakTepucTuku. {uarpamMmma
«CHEKTPAIBHBIN KI1acc —
CBETUMOCTEY». 3aBUCHMOCTh
«Macca — CBETUMOCTBY JJIS 3BE3]
IJ1aBHOM IMOCIIEOBATEIIBHOCTH.
3BE3 1Bl II1aBHOU
MOCIIEIOBATEIIHFHOCTH.
BnyTtpenHee cTpoeHue 3BE3.
CoBpeMeHHbIE TPEICTABICHUS O
MIPOUCXO0KICHUH W DBOJIOIINH
Connna u 3BE37. DTalbl KU3HA
3BE3/I.

Muneunsiii [1yte — Hama
I"anaktuka. Ilonoxxenue u
nxenne Comaia B [amakTuke.

1 16.04

1 18.04




TuIBI ralakTUK: paguoraJlakTHKU
1 KBa3apel. YEpHBIE ABIPHI B s1pax
TaJIaKTHK.

59

Bcenennas. Paciupenue
Bcenennoii. 3akon Xa06ma.
Paz6eranue ramaktuk. Teopus
bonbmoro B3peiBa. Penukrosoe
usnydenue. MacmrraOnas
CTpYKTypa BceneHHol.
MerarajiakTuka.

1 23.04

60

61

Hepeménnnpie mpoOaemMbl
ACTPOHOMHUHU.
KonTtponsHast padora Ne 4
«2NeMEeHThl ACTPOHOMHHU U
acCTpOPUZHKI

6.1.

1 25.04

1 30.04

6. O6o00maIee NOBTOPEeHHE
Oo6o0maruiee nopropenne (4 yac)

62

63

O6o6maromuii ypok. Ponb
(U3HUKN U aCTPOHOMHH B
9KOHOMMYECKOM,
TEXHOJIOTHISCKOM, COIMATIbHOM B
ATUYECKOH cdepax AesITeTbHOCTH
YyesioBeKa

O6o06matromuii ypok. Ponb u
MecTO (PU3UKU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE
Mupa

1 07.05

1 14.05

64

65

O6o6maromuii ypok. Ponb
¢buznueckoit Teopun B
(bopMHpOBaHUY MPEICTABICHUH O
buznyecKoil kKapTuHe MUpa

O6o06matromuii ypok. Mecto
(bu3nYECKO KapTUHBI MUPA B

1 16.05

1 21.05




o01ieM psiry COBpEMEHHBIX
€CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUNA O IPUPOIE

Pe3zepBHoe Bpems (3 1ac)

Pe3epBHbIil ypok. MarHuTHOE 23.05

66 noJje. DJIeKTPOMarHUTHAs 1
UHAYKIUS
Pe3epBHblii ypok. OnTuka. 23.05

67 OCHOBBI CHIEIIMATIBHON TEOPUHU 1
OTHOCUTEJIbHOCTH
PesepHblil ypok. KBantoBas 23.05

68 (1)I/I3IfKa. aﬂgl\l?leHTI)I ACTPOHOMHUU H 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
HHPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

10 KJIACC

Mskumes ['.4., byxoBueB b.b., Corckuii H.H. «®usuka. 10 kiacc. YueOHHK.

bazoBelii u yrmyonénseii ypoBHu. ®I'OC». — 1l1-e wu3ap., crep. — Mocksa :
[Ipocsemenue, 2024 r.

11 KUIIACC

Mskumes [.4., byxosueB b.b., Yapyrun B.M. «®uszuka. 11 kmacc. YueOHUK.
bazoBeiii u yrnyonéuueiii ypoBau. ®I'OC». — 1l1-e wusa., crep. — MockBa :

[Ipocsemenne, 2024 r.

METOAUYECKHUE MATEPHUAJIBI J1JISA YUYUTEJISA
o Hunaktuyeckue wmatepuansl Pusmka 10, 11 xmacc / A.E.Mapoms,
E.A.Mapon. — M.: U3mgarensctBO «/Ipodar, 2023.
o TemaTnyeckre KOHTPOJIBHBIE U CAMOCTOSITEIbHBIE Pa0bOTHl MO (PU3UKE
10, 11 xmacc / O.N.I'pomrieBa. — M.: M3parenscTBO «IK3aMen», 2023 T.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NUHTEPHET
o AHUMauun dmnsnyecknx obvekrtos. http://physics.nad.ru/

o "MuBas  ¢u3MKa:  obyvatowas  nporpamma. http://www.int-
edu.ru/soft/fiz.html
o YpoKu dU3nNKK C MCNoNb30BaHNEM MHTepHeTa.

http://www.phizinter.chat.ru/

o ®unsuka.ru. http://www.fizika.ru/

o ®u3smkKa: Konnekuma onbiTos. http://experiment.edu.ru/

o ®usuka: 3N1eKTPOHHanA KONeKums OMbITOB.
http://www.school.edu.ru/projects/physicexp
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