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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBaHUI K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 00Opa30BaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yu€roM denepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETIIIUUA TIpernojiaBaHusi ydyeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickou denepaunu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKHU HA YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHUsl, INIAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOTO mpenMera « Du3nKay 1o rojgaM o0ydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOro MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromiem mupe. IkoapHBIN Kype PU3NKN — cHCTEeMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTuKd, TPAaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yuenne (u3nKd BHOCUT OCHOBHOM BKJIaJ B (OpMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI IPU BBINOJHEHUU UMH Y4€OHBIX UCCIICIOBAHUA.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLUIIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COACPIKHUT MaTepuall U3 BCEX pa3lesoB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
o0ObeaMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIsSeTcCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢usukm mpeamonaraet
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKM W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHusl SBIAIOTCS (pU3mueckue Teopuu ((GopMHpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs puznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MOPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHil, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTEeMHO-AeSTENbHOCTHBIN TOJIX0/ B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKH — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX JOKCIEPUMEHTOB M JIabOPaTOpPHBIX padoT,
KOTOpbI€ B Iporpamme 1o (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUEHUYECKUX
MpaKkTUYECKUX padoT. BhlfeneHre B yKa3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISECTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HUCXOJd W3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHameHuss kaOuHera Qusuku. Ilpm »dToM obOecrmieumBaeTcsi OBJIAJCHUE
OoOy4JaroImMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAaHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHE YIENAETCS PEHIEHUIO PACYETHBIX M Kauye€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1ady MPUOPUTETOM SIBJISIIOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOM MOJICIIbIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOro paszfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pasnenoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMM IPaKTHKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu OI'OC COO k MarepuaibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTro mporecca 0a30BbI ypOBEHb Kypca
(U3KMKKN HAa YPOBHE CpEeIHEro 0OLIEro 00pa30BaHUs TOJKEH U3y4aThCsl B YCIOBUSX
IpeIMETHOro KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHeTa
IPEIMETOB €CTECTBEHHO-HAYYHOIO LuKiIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1abopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpalMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
OPUHIAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M OOECTHeurMBaeT MOCTaHOBKY
NEPEYUCICHHBIX B TporpamMme M0 (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI U3y4aeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpymOBaHME [UIsI YUYEHUYECKUX HPAKTUYECKUX pPadoOT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0O€CIedrBaeTCsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemMaTHyeckue KOMILIEKThI
71a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U IIM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpHUil.

OCHOBHBIMU LEJIIMHU U3y4€HUs PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmupoBanue HHTEpeca M CTpEeMJIEHUS OOYy4YalOIIMXCA K HAy4HOMY
U3YYEHUIO TMPUPOJIbI, PA3BUTHUE HUX MHTEUIEKTYyalbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (HOPMUPOBAHNE
HCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMupoBaHME HAY4YHOIO MHPOBO33PEHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOEHMSI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKU;

e (opMupoBaHHE YMEHUU OOBSCHATH SBJICHUS C MCIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII.

JlocTrxeHne 3TUX Lened oOecreynBaeTcsl pelieHueM CIeAYIOUINX 3a/1ad B

nporecce u3ydeHus Kypca GU3NKU Ha YpPOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMUH 00  o0mmx  (uU3MYecCKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DPU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI acCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsSICHEHUS (PU3WYECKUX SBICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nyeckoil MOAENbI0, 3aJad, MOJApa3yMEBAIOIIUX CaMOCTOSTEIBLHOE
co3faHue pU3NUeCcKol MOJEINH, aJIeKBATHON yCIIOBUSM 33aJa4H;

e TMOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JECUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHWPOBAHUS U TMPOBEACHUS
du3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIeHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3/JaHME YCIIOBUH JJIsI Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusyuenne ¢uszuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HeJEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIaOOpaTOPHBIX M
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAaHHBIM, YYHUTENh JI€JaeT BBHIOOD
MpoBeNeHUsT JTa0OPaTOPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. Ponb 3KcniepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢uzuku B GOPMHUPOBAHUM COBPEMEHHOW HAYyYHOW KapTHHBI
MHPA, B TPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIoroBble M IU(POBBIE HU3MEPUTEIbHBIE MTPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepemMenieHnil U CI0KEHNE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelICHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobosHOE nazeHre. Y CKOpeHHe CBOOOTHOTO MMaICHUSI.

KpuBonuHeitHoe  aBWKeHHWE. [[BUKEHHME  MaTepUaIbHOW TOYKH IO
OKPY>KHOCTH C IMOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBUKEHHUE CHAPSJIOB, LICMTHbIC U PEMEHHBIC MIEpPEayHu.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETa, WILITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBukeHUs: Tena, OPOIIEHHOTO MO yIJOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTSAIMH, MPOHWJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmunes.  IlepBeidi  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuma Ttsoxectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEepUUm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAICHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi »Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU YHEPTUMU.

[TorennuanbHas DHEPTHUS. [TorenmanbHas SHEPIUs YIIPYro
nedbopmupoBaHHoOr  npykuHbl.  [loTeHlManpHass SHEpPrust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUUANbHbIE  CUibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MECHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHMEM MEXaHUUYECKOW IHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHosvl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. uddysus. Xapakrtep IBUKEHUS U
B3aUMOJECUCTBUS 4YacTULl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
[enbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TemIepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKEHHMs uactul] rasa. [llkama
temnepatyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHHEe MenneneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS HACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE HM3MEPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEHHsAS 3HEpPruss TEPMOJMHAMHYECKOU
CUCTEMBI U cTIOco0bI €€ n3meHeHus. KonmnuecTBo TemioTsl U pabota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsI TEIIOEMKOCTh BEIECTBA.
KosnuecTBo TEIIOTH MpH TEIUIONEpeaye.

[Tonsitue 00 ammabatHoM mporecce. [lepBhiii 3aKOH TEPMOJMHAMUKHU.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K u3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JEUCTBHUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MamuHax. KoadduimMeHT monae3Horo
nericTBus TemioBod MmamuHbl. I{ukn KapHo m ero ko3pduumMeHT IoIe3HOro
JNENUCTBUS. DKOJIOTMYECKUE MPOOJIeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOW XOJOIUIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPIUH (TeMIIepaTypbl) TeIa IpH TeIioneperaye.

OneiT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATESI BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue n amopdHbie Tena. AHU30TPOIHS CBOWMCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcCTaJUTM3aIus. Y IeJapHasl TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyeckne yCTpOIICTBA M MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpHUasioB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenune npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenune HarpeBaHus U MUIABJICHUS KPUCTAJUIMUECKOTO BEILIECTRA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsaa0B. IIpOBOOHUKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onextpuyeckoe mnose. Hampsoxk€HHOCTh  3nekTpuueckoro mojs. [IpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
OJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmojielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COIMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapaIeIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUjla M BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akon Oma 171 OJTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TemIiepaTypbl. CBEpXIpOBOIUMOCTb.

DJIeKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyUYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJANMOCTh
noJIynnpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TTPUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAS TUCCOLUALIUA. DIIEKTPOIIN3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TMO/I, TaJbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOABHXKYIIEH Ccwibl. KOpOoTKoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yyeHnue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MexknpeaMeTHble CBSI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce ocCyIIeCcTBIsIETCS C
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHUE, HAay4HbId (hakT, runores3a, Qu3nyeckas BEIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B XKUBOU NPHUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

T'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBOW XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuOopsHI,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHATHL.  B3auMoAelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM uWHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHuTHBIX TMOJIeH. JINHMM MarHUTHOM MHAYyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe NPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonencTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amniepa, €€ MOLyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib M HalpaBlieHHE. J[BUXKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHHMe ANEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
WHIOYKIUU. OJIEKTPOJABMXKYINAs CUla HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu Papazes.

BuxpeBoe »ieKTpUyYecKoe Toyie. OJEKTPOJABIKYIIAs CUjla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYIIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh.  SIBIGHME CAMOMHIYKUHMH. OJIEKTPOABMXKYINAS CHJIA
CaMOMHIYKLIHH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE TNPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH SJIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUNMHbLE KONEDAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIEeOaHMU.
["apmonnyeckue konebanus. [lepuon, yacrora, amrumryga u (aza KoseOaHUU.
[IpyXVHHBIN MasTHUK. MaTremMaTU4eCKU MasTHUK. Y PAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npy TApMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJI€ATHHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennpli  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NOTpedICHUE ANEKTPUUECKOM
HSHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUM 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHc mnpu MOCIENOBATENIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MAIbIX KOJeOaHUH Tpy3a HAa HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 0JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepentms u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexkrpomarautHon BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepeHus. CKOpoCcTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€KTPOMarHUTHBIX BOJIH. [I[prMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKHue YCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHMKE M MEIULIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpaxkeHus: U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE€30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4aCTOTON KOJIeOaHMIA.



HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHE,
peroMIICHUE, OJSIpU3aLus, JUPPaKIHs, UHTEpPEepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacnpoCTpaHEHUE CBETa B
ogHopoaHOU cpexe. JIyu ceera. ToueyHbld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHS.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroniyue JUH3BL. ToHkas mmH3a. DOKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOW JuH3blL. [locTpoenue uzoOpaxkeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBusi HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIOBUE HaOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue yCTpoWCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE W MPEJIOMIICHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TonmHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanre CBONCTB M300paKeHUH B JIMH3aX.

Mopenu MUKpocKoIa, TeJIeCKona.

Habmronenune natepdhepeHInm cBera.

HaOmronenue nudpakiuu cBera.

HaOGmronenue nucnepcuu cBera.

[TonyueHne cekTpa ¢ MOMOUIBIO TPU3MBL.

[ToydyeHue cexkTpa ¢ MOMOIIBIO JUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



N3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DUHILITEMHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU M COKPAILCHHE
JUTVHBI.
OHeprus U UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepFI/IefI H UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIbI. SHGPFI/IH
IIOKOAI.

Pazgea 7. KBanToBasi pusuka
Tema 1. dDnemenmot K6AHMOBOU ONMUKU
®otonsl. ®opmyna [lnanka cBsizu sHEeprun (HOTOHA C €r0 YACTOTOM. DHEPTHUs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdexra. YpaBuenue DunmTeitHa st hoTodadpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOe JeHUCTBUE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHYECKOE MNPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanre 3akoHOB BHEMIHETO (oTOdhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
[Inanerapnas mozpens aroma. [locrynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DSHEPrHHM Ha Jpyroil. Buiel
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/Ia.

BousiHOoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue inHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue IMHeH4aToro CuexTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
paavoakTUBHOTO u3iydeHus. CBoiicTBa anbda-, Oera-, ramMMma-u3Iy4deHHUs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlepekt Maccel siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI SIAEPHON YJHEPTETUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IMPAKTHUUECKOE ITPUMEHEHHUE: TO3UMETD, KaMmepa
BuiibcoHa, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTurK MOHU3HPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HccnenoBanre TpeKOB YacTUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Otanbl pa3BUTHUS acCTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3AbI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpEeHHEE CTpOEHHE



3B€311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MIPWIOKEHUHN U ONIPEeNICHUs TTOJI0KEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

Oo0o01marouiee MOBTOPEHUE

Pony ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3THYECKOU c(epax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4YHON KapTHUHE MHpPA, POJIb (PU3UUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIBHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3amyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemieHHWE CHCTEMbl YpPABHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp u 00bEma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpojie, KoJjieOaTelbHbIC
JIBVKECHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, NCUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAILUINYECKAS] CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl OO0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPATbHBIN
aHau3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAs I1€4Yb, pajap, paguoNpUEMHHK, TEIEBHU30pP,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yudeOHOTO Tpenmera «®Du3nWKa» Ha YPOBHE CpPEIHETO OOIIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHs yueOHOro npenmera «Duznkay A0IKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaroUIuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIUOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alid OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIBHOU IESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YYaIOIIEeTOCsl KaK AKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECaX TPa)KIaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJIENCTBOBATH C COLIMATbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJIECHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
pUCYIIEro (PuU3nYecKoi HayKe;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
(bU3MKHN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Ipodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEeHUE OIbITa JEATEIbHOCTH JKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHWE LEHHOCTH HAy4YHOW JEATEIbBHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKU  OCYHIECTBJIATh  HPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble ornueckue aeiicTBU:
CaMOCTOATENFHO  (QOopMyJNIHpOBaTH W aKTyaJlu3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M NPOTUBOPEYMSI B  PaccMaTpUBAEMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAllM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHSIX  PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJIETh HAYYHOW TEPMUHOJOTHEHN, KIIOYEBBIMU MOHATUSIMU U METOJaMHU
buznyeckoil HayKu;



BJIa/IE€Th HaBBIKAMHU Y4eOHO-MCCIEA0BATENbCKON U MPOSKTHON ACSTENbHOCTU
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3a7a4 (U3UYECKOTO COJCp>KaHUs, MPUMEHEHHUIO Pa3IMYHbIX
METO/IOB [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3OBaHUI0 M TPHUMEHEHHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pellIeHUs, HaXOAUTh apTyMEHTHI JIsl J10Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEUICHHWs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCThH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3MKEe B MPAKTUYECKYI0O 0O0JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora c nnpopmanmueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU Pa3IMIHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIH;

UCIIONIB30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcOoOMoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHUEHBI, PECypcOCOEepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON 0€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI HTHPOPMAITUH U 1IEJICBOU ayJAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:
OCYUIECTBJISITh OOIIEHHWE Ha Yypokax (U3MKM U BO BHE-YpPOUHOMU
NEeSATEeIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CHUTyallUH W CMAr4ath
KOH(JIUKTBI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIB30BATh MPEUMYIECTBA KOMaHAHOW W MHAVBUIYAJIBbHOU
padoTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWCTBHI C y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHUBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHHPOBATh ACUCTBUSA IO €€ JOCTHIKEHHUIO: COCTaBIIATh IIAH JCHCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHM Y4YaCTHHKOB, OOCYXIaThb pe3yibTaThl
COBMECTHOM padoThI;

OLICHUBATh KAadyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

IIpe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

Pery/isiTUBHBbIE YHUBepCaJbHbIEe y4eOHbIe eiicTBUS
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATENIbHYIO AESITENbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX U KAaYECTBEHHBIX
3aJa4, [JIaH BBITOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

pacIMpATh paMKH Y4EOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAHMIMH B 00JacTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJ/Ib, IMOIIUOHATbHBIH HHTEJLJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHUBBI B NESTEIBbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJE€Th HABBIKAMM  IO3HABATENbHON  peduieKCMH  KakK  OCO3HAHMS
COBEPIIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUM;



UCIIOJIb30BaTh MPHUEMBI PeIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;

YMETh OLIEHWBAaTh PHCKH U CBOEBPEMEHHO MPHHUMATh PEIICHUS IO UX
CHIKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHThl JPYTMX IpU aHaJIU3€ pe3yJIbTaToB
NeSITEIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHAIU3€ pe3yIbTaToOB
NESITEIIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OLINOKU.

B mpouecce qocTHkKEHHS] JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBbI
no ¢QusuKe A7 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEpUICHCTBYETCS HIMOLIMOHAJIbHBIH UHTEIICKT, peanoJararoum
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUSs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIFHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW IMOIMOHAIBLHOU C(ephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMSI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEACHME, CIIOCOOHOCTb aJaNTUPOBATHCA K
HYMOLIMOHAIBHBIM U3MEHEHHSIM U MIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIWH, BKIIOYAIOIICH CTpPEMIICHHE K JOCTIKEHUIO e U
yCIiexy, ONTUMHU3M, WHHMIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTpAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBbHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPIOE TEINO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHUS Ta30B, )KUJAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKU 3apsijl PU pelieHnn (PU3NIeCKux 3ajad;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE M0 OKPYKHOCTH, WHEPIHS,
B3aumMojencTeue Ten, Auddys3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHE, HCIAPEHHE, KOHJICHCAIMs, TUIABJICHUE, KPUCTAILIM3AIUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JTaBICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHUS Tra3a B  HM30IpPOLECCax,
ANEKTpU3alus TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHWYECKOE IBIKCHHE, WCIIONB3YS (DU3NUCCKHUE BEIIMYMHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTCHUHAIbHAS SHEPIUsl, MEXaHU4YECKas
pabota, MexaHMYecKass MOIIHOCTh; TpPH OIMUCAHWK NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, MX OOO3HAUCHMS M €IUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUHUHY C APYTUMU
BEJIMYMHAMU;

ONMUCHIBATh HM3YyYECHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBICHUS,
UCTIONIBb3Ysl (DU3MYECKHE BEJIMYUHBI: JaBJICHUE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi PHEPrysi XaOTHUYECKOTO JBIKCHUS MOJICKYJ, CpeAHEKBapaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTra rasa,
KOO PUIIMEHT TMOJEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MPU ONMUCAHUU
MpaBUJIBLHO TPAKTOBaTh (U3MYECKUN CMBICI MCIHOJB3YEeMbIX BEJIMYWH, WX
0o0O3HAaueHUs W EAWHMIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AICKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3UYECKHE BEIMUYMHBI: AICKTPUUYCCKUN 3apsij,
ANEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIs, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3bIBAIOIINE
JAaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUNHAMU;

aHAIM3UPOBATh (PU3UUYECKHE TMPOIECChl U SIBJICHUSA, UCIOJB3Yys (U3UUECKHE
3aKOHBI ¥ NMPUHIUINBL: 3aKOH BceMUpHOTO Tsrotenus, I, II u 11l 3akonsl HeroTOHA,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS MMITYJIhCa,
NPUHIUAN CYNEPNO3UIUA CWJI, MPUHIIUI PABHOMPABUS HHEPIUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJAPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW 3HEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOTO 3apsaa, 3akoH KyioHa, mpu 3TOM pasinyarh CIOBECHYIO



(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TMIPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIIOKEHHOTO O00PYIOBaHUS, MPOBOJUTH OMBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CIOCOO M3MEPEHHUS M WCIOJIb30BaTh H3BECTHHIE
METO/Ibl OIICHKU MOTPEITHOCTEN U3MEPEHHUI;

UCCJIENOBAaTh  3aBUCHUMOCTA  MEXIYy  (U3MUYECKUMH  BEITUYMHAMHU  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3yNbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BU/JIC TAOJINIT ¥ TPpa(pUKOB, A€TIaTh BEIBOABI IO pe3ysIbTaTaM MCCIICIOBAHNUS,

coOJII0/IaTh MpaBmiia 0€30MacHOr0 TPyJa MPU MPOBEICHUU HMCCIEIOBAaHUMN B
paMKax y4eOHOTro OSKCIEpPUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U IMPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000py1I0BaHUS;

pemaTrh pacuéTHble 3aJa4dl C SIBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCTIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOaMMMBIC NI €€ PEIICHUs, POBOAUTH PACUYEThl M OIICHUBATH PEaTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYECCKON BEIIMYNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS;

UCIIOJIB30BaTh ~ TPU  PEIMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH IS IOWMCKA, CTPYKTYPHPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTABJICHUS YIYEOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIINH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUYECKH aHATTM3UPOBATH MOTy4aeMyr0 HH(OPMAITHIO;

MIPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TIPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHEC
TEXHUKH U TEXHOJIOTHUH;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOUN >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPOWCTBAMH, JIJIi COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH CpeAE;

paboTaTh B TpyNNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIIBI, pPaIlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATh JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIlUSAX, aJeKBATHO OICHUBATH
BKJIAJT K&KJIOTO U3 YIaCTHUKOB TPYMIILI B PEIICHUE paCCMAaTPUBAEMOM TTPOOIIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIMIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha MpUMEpax pojib M MeCTO (Pu3nKu B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHpA, B Pa3BUTUM COBPEMCHHOM TEXHUKH W
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
buznyecKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEYHBIN 3JIEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, S/ICPHAS
MOJIEIb aTOMa, HYKJIOHHAsi MOJIEJb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUYECKUX
3ajay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBUE
MarHuToOB, JJICKTPOMAarHUTHAas WHAYKIWS, JACHCTBUE MAarHUTHOIO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHbBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PACIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHus, audpakuus W TOJMApU3alus CBETa, JUCIEPCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBECHUE
JUHEWYaTOro CHeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIMO0aKTUBHOCTB;

ONKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AJIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  IMPOBOAUMOCTHh  pPAa3IUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), UCMOJB3Yysl (PU3MUYECKUE BEJIUYUHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUUYECKOE HAIPSKEHUE, IIEKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIKYINAsI CUila, padoTa TOKa,
WHIYKIHUST MarHUTHOrO MojsA, cuia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYILIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEepHOoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHMYECKUX OJEKTPOMATHUTHBIX KoJieOaHui, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJia JIMH3BI, MPU ONUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHIMA
CMBICIT HCIIOJIb3YeMBIX BEIMYMH, WX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;



OMKUCHIBATh H3YyUYCHHBIE KBAHTOBBIE SBICHUS U MPOLECCHl, HCIOIb3YS
bu3NYecKue BEIMYHUHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAUEHUS W EIMHMIIbI, YKAa3bIBaTh (POPMYIIbI,
CBS3BIBAIONIUE JIAaHHYIO (U3MYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIONb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI TIOCIIE0BATEILHOIO U MAPaLIeTbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETA, ypaBHEHUE DWHINTEWHA st PoTodddekTa,
3aKOH COXPAHEHUsl 3HEPrUHU, 3aKOH COXPAHEHUsS HUMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUYECKOrO 3apsja, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucCia, mocrynartel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMAaTHU4YeCKO€ BBIPAXXEHHUE U YCJIOBUS (TpaHUIllbl, 00JIACTH)
MPUMEHUMOCTH;

OTIPEJICIISITh HAMIPaBJICHUE BEKTOPA MHIYKIIMA MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh M OINHCHIBATh H300paKEHHE, CO374aBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCJICIOBAHUIO (PU3WYECKUX SIBICHUN U
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MNPU 3TOM
dbopmyupoBath TpobiieMy/3agady M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BBIBOBI,

OCYHIECTBIISAThH MPSAMbIC M KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpAaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MpPU DTOM KOHCTPYUPOBATh YCTAaHOBKY, (UKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MYECKUX BEJIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeIaTh BEIBOABI MO pe3yIbTaTaM UCCIIeI0BaHNUS;

coOJiro1aTh MpaBuia 0€30MacHOTO Tpya MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOro JIKCIEpPUMEHTa, Y4eOHO-UCCIIEIOBATEILCKOM U TMPOSKTHOM
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacuéTHbIE 3aJa4dl C SBHO 3aJlaHHOM (DU3MYECKOHM MOJISIBIO,
UCIIOJB3Ys (U3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBHUS 3aJ1au



BEIOMpaTh (PU3UYECCKYIO MOJCIb, BBIICIATh (DU3UYCCKHE BEIUYHHBI M (DOPMYIIHI,
HEOOXOUMBIC JUIS €€ peIIeHUs, MPOBOJAUTHh PACUETHl M OLCHUBATH PEATBHOCTH
TIOJTyYEHHOTO 3HaUYCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[aui: BHICTPAMBATh JIOTHUECKU HEMPOTHBOPEUHUBYIO
IICTIOYKY PacCyXICHHH C ONMOpOH Ha HM3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMN
U TIPEJICTABJICHUS YYCOHOW W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKHA aHATU3UPOBATH MMOJIy4aeMyto HH(POPMAIIHIO;

OOBSCHATh TPHHIMITBI JSHCTBUS MAallMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMdyaTh YCIOBUS UX 0S30MaCHOTO MCIOJIH30BAaHUS B ITOBCEIHCBHOM
XKU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCIKHBIX YUCHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS 1O (PU3UKE B IMOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMu U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS M COOJIFOJICHUST HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CpeE;

paboTaTh B TpyNIe C BBHIMOJIHCHHEM PAa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNNBI, pPAaMOHAIBHO paCHpelensaTh OOSI3aHHOCTH U
TUTAHUPOBATh JICATEIHPHOCTh B HECTAHJAPTHBIX CHUTYyaIUsX, aJ[cKBaTHO OIICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIBI B PEIICHUE PAaCCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacon
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBHbIE)
KonTpoabubie IlpakTuueckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI

Paznesn 1. DU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUA

bubmnuoreka I{OK https://m.edsoo.ru/7f41bf72
2 POII
https://resh.edu.ru/subject/lesson/5894/start/90073/

dusnka U METOIbI HAay4YHOI'O
IIO3HAaHUA

1.1

Hroro no pazneny 2

Pa3zgen 2. MEXAHUKA

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

2.1 Kunematuka 5
POIII https://resh.edu.ru/subject/28/10/

bubmmoteka 1IOK https://m.edsoo.ru/7f41bf72
POIII https://resh.edu.ru/subject/28/10/

3aKOHBI COXPAHEHUS B bu6muoteka LIOK https://m.edsoo.ru/7f41bf72
MeXaHUuKe POIII https://resh.edu.ru/subject/28/10/

2.2 JnHamuka 7

2.3

Uroro no pazgeny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

but6mmoreka [{OK https://m.edsoo.ru/7f41bf72
POIII https://lesson.academy-

9 1 content.myschool.edu.ru/lesson/42942724-896b-
4ecb-8201-
5¢d3859d520d?backUrl=%2F03%2F10

31 OCHOBBI MOJIEKYJISIPHO-

KMHETHYECKON TEOPUHU

3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72




AFpCFaTHBIC COCTOsAHUA

33 BemiecTBa. Pa3oBbie 5 Bbu6nuoteka LIOK https://m.edsoo.ru/7f41bf72
IIEpPEXO0/1bl
Uroro no pazgeny 24
Pasnen 4. JIEKTPOIUHAMUKA
4.1 DneKTpocTaTuKa 10 bubnunoreka L{OK https://m.edsoo.ru/7f41bf72
IToCTOSIHHBIN 2IIEKTPUYECKHN
4.2 TOK. TOKM B pa3ianuHbIX 12 bubnnorexa LHOK https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne n/m Kontpoabnsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznea 1. JIEKTPOJINMHAMMUKA
11 MarunuTtHoe noje. IJIeKTpoOMarHuTHast 1 | 3 bubnnoreka [JOK
' WHIYKUUSA https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
bubmuoreka [JOK
MexaHu4eCKHE U JIEKTPOMArHUTHbBIC https://m.edsoo.ru/7f41c97c
2.1 9 1
KoJieOaHms POII
https://resh.edu.ru/subject/28/11/
bu6mmoreka [JOK
29 MexaHn4ecKHe U JIEKTPOMArHUTHbBIE 5 | https://m.edsoo.ru/7f41c97c
' BOJIHBI POIII
https://resh.edu.ru/subject/28/11/
bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97¢c
2.3 0] 10 3
MITHKA POIII
https://resh.edu.ru/subject/28/11/
Uroro no pazgeny 24
Pa3zaen 3. OCHOBBI CIIELIUAJTBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI crieNMAIbHON TEOPUHU 4 1 bubnuotexa [JOK

OTHOCHUTCIBHOCTU

https://m.edsoo.ru/7f41c97c¢




Hroro no pazgeny

Pazngea 4.

4.1

4.2

4.3

KBAHTOBAS ®U3UKA

OeMeHTHI KBAHTOBOU ONTHKU

Crpoenue aToma

ATOMHOE SApO

Hroro no pazneny

15

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c
POIII
https://resh.edu.ru/subject/28/11/

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c
POIII
https://resh.edu.ru/subject/28/11/

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c
POIII
https://resh.edu.ru/subject/28/11/

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97¢c

5.1 DeMeHThl aCTPOHOMUU U acTPOPU3UKU 7 P
https://resh.edu.ru/subject/28/11/
Uroro no pazgeny 7
Paznen 6 OBOBHIAIOHIIEE ITIOBTOPEHHUE
6.1 Oo6o0m1aroriee MOBTOPEHUE 4 ngj;ifg;gﬁ%fmcwc
Uroro no pazgeny 4
PeszepBHoe Bpems 3




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

KoaudecTBO 9acoB

Tema ypoka KonTposabHbie
Bcero
padoThI

®du3nka — HayKa 0 IpUpo/e.
HayuHnble MeTO/IbI TO3HAHUS 1
OKPYXAaroIIero Mupa

Ponb u MecTo pusuku B
(dbopMUPOBAHUU COBPEMEHHOM

Hay4YHOU KapTUHBI MUDA, B 1
MPaKTUYECKON JeATEIbHOCTH

mojen

MexaHnueckoe ABUKEHUE.
OTHOCUTENBHOCTD

MEXaHUYECKOTO JBUKEHUS. 1
[Tepememenue, CKOpOCTb,

YCKOpEHHue

PaBHOMEpPHOE ITPAMOJIMHEWHOE
JBUKECHUE

IIpakTHyeckue
padoThI

DJleKTPOHHBIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypchbl

bu6nunoteka LIOK https://m.edsoo.ru/ff0c32e2

bu6nunoteka LIOK https://m.edsoo.ru/ff0c33e6

bu6nuoteka LIOK https://m.edsoo.ru/ff0c3508

bubmuoreka ITOK https://m.edsoo.ru/ff0c3620

PaBHOYyCKOpEHHOE
HpHMOHHHefIHoe JABUXCHUEC
CBobosHOe najieHue.

YckopeHnue cBOOOIHOTO 1
HageHus

but6mmoreka [IOK https://m.edsoo.ru/ff0c372e

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

KpuBonunelinoe 1BUKEHHE.
JIBr>KeHHE MaTepuaIbHON

bubmuoreka ITOK https://m.edsoo.ru/ffOc3ada




TOYKH I10 OKPYKHOCTH

[IprHLIHAII OTHOCUTENBHOCTH
lNanunes. UnepuuaibHbie
cuctemsl orcuera. [lepBriit
3akoH HproToHa

bu6nmoteka LIOK https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [lpunnun
cynepno3unuu cuil. Bropoi
3akoH HproToHa 1151
MaTepualbHOU TOUKU

bu6nuoteka LIOK https://m.edsoo.ru/ff0c3be8

10

11

12

Tpernii 3akoH HproToHA 1151
MaTepHAIbHBIX TOUEK

3aKoH BCCMHPHOI'O TATOTCHUA.

Cuna tspxectu. [lepBas
KOCMHYECKast CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

bubmuoreka I1{OK https://m.edsoo.ru/ffO0c3be8

bubmuoreka IOK https://m.edsoo.ru/ff0c3d00

bu6nuoteka LIOK https://m.edsoo.ru/ff0c3el8

13

Cuna tpenus. Koapdunuent
Tpenust. Cuia COpoTUBICHUS
IpHY ABWKEHUHU Tela B
KHUJIKOCTH WJIU Ta3e

bu6nuoteka LIOK https://m.edsoo.ru/ff0c3£76

14

ITocTynarensHOE N
BpaIllaTEeJIbHOE JIBUKEHUE
a0COJIIOTHO TBEPIIOTO TENa.
MowmenTt cunbl. [1nedo cunsl.
VYcnoBusi paBHOBecHUs
TBEPIOTO TENIA

bubmuoreka [{OK https://m.edsoo.ru/ffOc41a6

15

Nmnynbe maTepuanbHOM
TOUYKH, CUCTEMBI

but6mmoreka [{OK https://m.edsoo.ru/ff0c43d6




16

17

MaTepUAIbHBIX TOYEK.

Nmnynbe cuibl. 3akoH
COXpaHEHHUS UMITYJIbCa.
PeakTnBHOE ABMKECHIE

PaboTta 1 MOITHOCTE CHJIBI.
Kunernueckas sneprus
MaTepUATbHOI TOYKHU.
Teopema 06 U3MeHEHUH
KMHETUYECKOU SHEPruu

[ToreHnmanbHast SHEPTUSL.
[ToreHnManbHasE YHEPTUS
ynpyro aepopMupoBaHHOK
npyxuHsbl. [loTeHnManbpHas
SHEPrHUs Tea BOIU3U
MOBEPXHOCTU 3eMIIH

bubmuoreka I{OK https://m.edsoo.ru/ff0c4502

bubmnoreka IHOK https://m.edsoo.ru/ff0c461a

18

IToTeHnuanbHbIC U
HEIIOTCHIINAJIbHBIC CUJIBL.
CBs13b paboOTHI
HEIIOTCHITNAJIBHBIX CHII C
M3MEHEHHEM MEXaHNnIeCKOH
SHEPTrUU CUCTEMBI Tel. 3aKOH
COXPAHEHHUS MEXaHUYECKOU
SHEPruun

bu6mmoteka IIOK https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«MccnenoBanue cBsizu pabOTHI
CHUJIBbI C UBMEHEHUEM
MEXaHUYECKOW SHEPTUH Tela
Ha MIpUMEPE PaACTKEHUS
PE3UHOBOIO KI'yTa»




20

21

22

23

24

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpaHEHUs B
MEXAHHUKE

OCHOBHBIE TIOJOXKEHHS
MOJIEKYJISIPHO-KHHETHYECKON
teopun. bpoyHoBckoe
newkenue. Auddysus

XapakTep JBUKCHUS U
B3aMMOJEHCTBHS YaCTHL]
BeniecTsa. Mozenu cTpoeHus
ra3oB, KUJIKOCTEH U TBEPABIX
TEN

Macca monexyi. KonnuectBo
BelecTsa. IloctosHHas
ABorazpo

TermoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
IlIxana remneparyp Llenbcus

bu6nunoteka LIOK https://m.edsoo.ru/ff0c4b74

bu6nmoteka LIOK https://m.edsoo.ru/ff0c4dc2

POIII https://resh.edu.ru/subject/28/10/

POIII https://resh.edu.ru/subject/28/10/

POIII https://resh.edu.ru/subject/28/10/

25

Uneansuerii raz B MKT.
OcHoBHOe ypaBHeHHe MKT

but6mmoreka [{OK https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEe KNHETHYECKOU
OHCPIrur ABMKCHUA MOJICKYII.
YpaBHenue Menaeneea-
Knaneiipona

but6mmoreka [IOK https://m.edsoo.ru/ffOc511e

27

3akoH JlanmbToHa. ["a3oBbIe
3aKOHBI

POIII https://resh.edu.ru/subject/28/10/




28

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]y ImapamMeTpaMu
COCTOSTHUS Pa3pEKEHHOTO
raza»

POIII https://resh.edu.ru/subject/28/10/

29

30

N3onporeccsl B U1eaIbHOM
ra3e U ux rpapuaeckoe
IpE/ICTaBIICHUE

Buytpennss sueprus
TEPMOJIMHAMUYECKON CUCTEMBI
M CIIOCOOKBI €€ N3MEHEHHS.
KonmuecTBo TeIIOTH U
paborta. Buyrpennss sneprus
OJHOATOMHOI'O HJI€aJIbHOI'O
rasa

bubmnorexa I{OK https://m.edsoo.ru/ff0c570e

bubmuoreka IOK https://m.edsoo.ru/ff0c5952

31

32

Buasl Tennonepenaun

VY nenpHAs TEINIOEMKOCTH
BemrecTBa. KommuecTBo
TEIUIOTHI MIPH TeTJIonepeaaye.
AnuabaTtHbIi poliecc

bu6nunoteka LIOK https://m.edsoo.ru/ff0c5¢36

bu6nunoteka LIOK https://m.edsoo.ru/ff0c5¢36

33

I1epBbIit 3aK0H
TEPMOJAVHAMUKHU U €r0
IIPUMEHEHHE K U30IpoLeccaM

bubmuoreka [{OK https://m.edsoo.ru/ffOcSefc

34

HeobpaTtumocTs mporeccos B
npupone. Bropoii 3akoH
TEPMOANHAMHKN

but6mmoreka [IOK https://m.edsoo.ru/ff0c6230

35

[Ipunuun nevictust u KIT
TEIIOBOM MaITHHEI

but6mmoreka LIOK https://m.edsoo.ru/ff0c600a




36

ukn Kapno u ero KII/

POIII
https://resh.edu.ru/subject/lesson/3763/start/160222/

37

38

39

DKoJIorHu4YecKre mpooIeMbl
TEIUIOHEPTETHKU
O06o0maromuii ypok
«MonekynspHas pusuka.
OCHOBBI TEPMOUHAMUKH

KonTtponpsHas pabora o Teme

«MonekynspHas pusuka.
OCHOBBI TEPMOAMHAMUKI

bu6nmoteka LIOK https://m.edsoo.ru/ff0c6938

bu6nunoteka LIOK https://m.edsoo.ru/ff0c6a50

40

[TapooOpazoBanue u
KoHJleHcanus. Mcnapenue u
KHUIICHHE

bubmnorexa IOK https://m.edsoo.ru/ff0c63b6

41

42

AOCOITIOTHAA ¥ OTHOCUTEIIbHAS

BIIQYKHOCTh BO3/yXa.
Hacspiennsiit nap

Tépnoe Teno.
Kpucrannuueckue n
aMop(QHBIE TeTa.
AHU30TpONUs CBOMCTB
KpucTauioB. Kuakue
Kkpuctayibl. CoBpeMeHHbIE
MaTepuabl

bu6mmoteka IIOK https://m.edsoo.ru/ff0c64d8

but6mmoreka [{OK https://m.edsoo.ru/ff0c65f0

43

IInaBaenne n
KpUCTALIU3AIUSA. Y IeTbHAS
TEIUIOTA IJIaBJIEHHS.
CyOnumarus

but6mmoreka IIOK https://m.edsoo.ru/ff0c6708

44

YpaBHEHHE TETIOBOTO
Oananca

but6mmoreka [IOK https://m.edsoo.ru/ff0c6820




45

46

47

DJIeKTpHU3aIus Tell.
DnekTpuueckuii 3apsia. [[sa
BU/JIA JICKTPUUECKUX 3aPsiI0B

[TpoBOHUKY, TUIIEKTPUKHU U
HOJYIPOBOJHUKH. 3aKOH
COXPaHEHMsI IEKTPUUECKOTO
3apsza

B3aumopeiicTBue 3apsai0B.
3akoH Kynona. Toueunslii
JJIEKTPUUECKUIl 3apsia

bu6nuoteka LIOK https://m.edsoo.ru/ff0c6bec

bu6mmoteka IIOK https://m.edsoo.ru/ffOc6bec

bu6nuoteka LIOK https://m.edsoo.ru/ffOc6ced

48

Hanpsxéanocts
ANEKTPUYECKOTO TOJIA.
[IpuHuun cyneprno3unun
JJIEKTPUYECKUX MoJe. JInnun
HaIpPsHKEHHOCTH

bu6nuoteka LIOK https://m.edsoo.ru/ff0c6df2

49

Pa6ota cun
ANEKTPOCTATHYECKOTO TMOJIS.
ITorenmuan. Pa3HocThb
MOTEHIMAIOB

bu6nuoteka LIOK https://m.edsoo.ru/ff0c6f00

50

HpOBO)IHI/IKI/I " JUDJICKTPHUKU B
OJICKTPOCTATUYCCKOM IIOJIC.
I[I/I3J'ICKTpI/I‘-ICCKa$I
IMPOHUITACMOCTDb

but6mmoreka [IOK https://m.edsoo.ru/ff0c7018

51

52

DIIEKTPOEMKOCTB.
Konpaencarop
ONEeKTPOEMKOCTH TJIOCKOTO
KOHJIEHCAaTopa. JHEPrus
3apsyKEHHOI0 KOHJIEHCAaTopa

but6moreka [{OK https://m.edsoo.ru/ff0c7126

bubmuoreka I{OK https://m.edsoo.ru/ff0c72c0




53

54

55

JlaGopaTtopHnas pabota
"N3mepenue 31eKTpoEMKOCTH
KOHJIeHcaropa"

[IpuHIMn gericTBUS U
MPUMEHEHHUE KOHICHCATOPOB,
KOIUPOBAJILHOTO arapara,
CTPYHHOI'O IIPUHTEPA.
DIIeKTpOCTaTUYECKas 3allIHTa.

3azeMyIeHHE SIIEKTPONPUOOPOB

DIIEKTPUUYECKHI TOK, YCIOBUS
€ro CyILIECTBOBAHHSI.
ITocrostnnblii Tok. Cuia Toka.
Hanpsxenue.
Comnpotusnenue. 3akon Oma
JUTSL y4acTKa 1eTH

POIII https://resh.edu.ru/subject/28/10/

POIII https://resh.edu.ru/subject/28/10/

56

[TocnenoBarenbHOE,
napajielbHOe, CMEIIaHHOE
COCTMHEHUE IMPOBOTHUKOB.
JlaGopaTtopHnast pabota
«/3ydeHne cMemaHHoro
COCTMHEHUS PE3UCTOPOB»

bu6mmoteka IIOK https://m.edsoo.ru/ff0c74f0

57

58

PabGora 1 momiHOCTH
AJIEKTPUIECKOTO TOKA. 3aKOH
[xoyns-Jlenna

3akoH OMa aJi OTHOM
(3aMKHYTO) 3JI€KTPHYECKOI
uenu. KopoTrkoe 3ambIKkaHue.
JlaGopaTtopHnas pabota
«3mepenune DJ1C ucrtoununka

but6mmoreka [IOK https://m.edsoo.ru/ff0c7838

but6mmoreka [IOK https://m.edsoo.ru/ffOc7ae0




59

60

TOKa ¥ €r0 BHYTPEHHETO
COTNPOTHUBIICHUS

DJIeKTpOHHAs TIPOBOJMMOCTb
TBEP/IBIX METAILJIOB.
3aBUCUMOCTh COIPOTHUBIICHHS
METAJUIOB OT TEMIIEPaTyPHI.
CBepXInpoBOAUMOCTh

DIIEKTPUUYECKUI TOK B
BakyyMme. CBolicTBa
AIEKTPOHHBIX MTYYKOB

POIII https://resh.edu.ru/subject/28/10/

POIII https://resh.edu.ru/subject/28/10/

61

62

63

ITomynpoBoaHUKH, UX
coOCTBEHHAas U IpUMecHast
poBoIUMOCTh. CBOMCTBA p—
n-rnepexona.
[TosrynnpoBOIHUKOBEIE
npudopbI

DNEeKTpUYECKUN TOK B
pacTBopax U pacriaBax
JJIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JUCCOLMaIus. DIEKTPOIIN3

DNEKTPUYECKHd TOK B Ta3ax.
CaMOCTOATENLHBIN U
HECaMOCTOSITENILHBIN pa3psi.
Monnus. [1mazma

bu6nuoteka IIOK https://m.edsoo.ru/ff0c84ae

bu6nuoteka LIOK https://m.edsoo.ru/ff0c82ba

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

64

DnexTpuueckue npuOopsl U
YCTPOMCTBA U UX
IIPAKTUYECKOE IIPUMEHEHHUE.
IIpaBuia TeXHUKH

bubmuoreka I{OK https://m.edsoo.ru/ffOc86fc




0€e30I1aCHOCTH

Ob6o06maromuit ypox

65
«OJIEKTPOITUHAMUKAY

bu6nmoteka LIOK https://m.edsoo.ru/ff0c88be

KonTtponbHas pabora o Teme
«OIIeKTpOCTaTHKA.

66 [TocTOsIHHBIM 7€KTpUYECKUI
TOK. TOKH B pa3iIMyHBIX
cpeaax»

bu6nuoteka LIOK https://m.edsoo.ru/ff0c8a8a

PesepBHBIi ypOK.
67 KonTtponpsHast pabora o Teme
"OnexkTpoauHamuka"

PesepBHBIil ypoK.
68 O06o00marmull ypok mo TeMam
10 xnacca

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

bubmnorexa I{OK https://m.edsoo.ru/ff0c8c56

bubmnoreka IOK https://m.edsoo.ru/ffOc8f6¢c




11 KJIACC

Ne
n/ Tema ypoka
n

ITocTostHHBIC
MAarHMuThl 1 UX
B3aMOJICHCTBHE.
MarunutHoe none.
Bekrop MarHuTHOM
MHAYKIUU. JInHnn
MarHuTHOM
WHIYKIIUU

KoanuectBo yacoB
Bcer KoHTposbHBI

0 e padoThbl

IIpakTu4ecku
e padoThbl

Jlara
U3YYeHH
b

DJIeKTpOHHbIe HH(ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

bubmnoreka IHOK https://m.edsoo.ru/ff0c9778

MarunutHoe nose

IMPOBOAHUKA C TOKOM.

OmneIT OpcTena.
BsanmoneiicTeue
MIPOBOJTHUKOB C
TOKOM

bubmmoteka I1OK https://m.edsoo.ru/ff0c98fe

JlaboparopHas
pabora «M3yuyenue
MAar"HuTHOTO I10JIA
KaTyIIKA C TOKOM

but6mmoreka [{OK https://m.edsoo.ru/ff0c98fe

JenicTBue
MarHMTHOTO TIOJIS Ha
ITPOBOITHHUK C TOKOM.
Cuna Ammepa.
JlaGopaTopHas
pabora

but6mmoreka [IOK https://m.edsoo.ru/ff0c9acO




«Uccnenosanue
JIeHCTBUS
MMOCTOSIHHOTO
MarHuTa Ha PaMKy C
TOKOM)

JewcTBue
MAarHMTHOTO IT0JIS Ha
JIBUKYTTYIOCS
3apsHKEHHYIO
yactuny. Cuna
Jlopenma. Pa6ora
cuiibl JIopeHiia

bubmuoreka I1OK https://m.edsoo.ru/ff0c9df4

DneKTpoOMarHuTHas
naaykius. [Torok
BEKTOpa MarHUTHOM
unaykuuu. 3/1C
WHAYKIUN. 3aKOH
3JIEKTPOMAarHUTHOM
unaykunn Papanes
JlaboparopHas
pabora
«HccnenoBanue
ABJICHUS
AIIEKTPOMAarHUTHOM
UHAYKLIAN»
NHAYyKTUBHOCTD.
SBenune
camounaykiuu. J/C
CaMOMHTyKIUH.

POIII https://resh.edu.ru/subject/28/11/

bubmuoreka [{OK https://m.edsoo.ru/ffOcal50

bubmuoreka [{OK https://m.edsoo.ru/ff0ca600




DHeprusi MarHUTHOTO
IOJI KaTYIIKHU C
TOKOM.
DIIEKTPOMarHuTHOE
noJje

10

11

12

Texumueckne
YCTPOMCTBA U UX
MIpUMEHEHUE:
ITOCTOSTHHBIC
MAarHMThl,
3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb,
YCKOPUTEIH
3JI€EMEHTapPHBIX
YaCTHII,
WHIYKIIMOHHAS TIeYh
Ob6o06maromuit ypok
«MarauTHoe€ 1oje.
DNeKTpOMarHuTHas
WHTYKITHS
KonTponsHas pabora
1o Teme «MarauTHoe
roJje.
DNeKTpOMarHuTHas
WHITYKITAS
CB0OOIHBIE
MEXaHUYECCKUE
KoJIeOaHHsI.
I'apmonunueckue

POIII
https://resh.edu.ru/subject/28/11/

bu6nunoteka LIOK https://m.edsoo.ru/ff0cab82

bubmuoreka [{OK https://m.edsoo.ru/ffOcad58

bubmuoreka I{OK https://m.edsoo.ru/ffOcaf06




KoJIeOaHHMS.
YpaBHeHue
rapMOHHYECKHUX
KOJIcOaHHH.
[IpeBpamenue
SHEpPruu

13

14

JlaboparopHas
pabora
«HccnenoBanne
3aBUCHMOCTH
nepuoaa Majblx
Kosie0aHuil rpy3a Ha
HUTH OT AJTUHBI HUTH
U Macchl Tpy3a»

KonebarenpHbIi
KOHTYp. CBOOO/IHBIE
AIIEKTPOMArHUTHEIE
KoJIEOAHHUS B
HJICaTbHOM
K0JIeOaTEIIEHOM
KOHTYpe. AHAJIOTHUs
MEXTY
MEXaHHUYECKUMH U
AIEKTPOMAarHATHBIMH
KOJIEOAHHUSIMU

bu6mmoteka IIOK https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona.
3aKOH COXpaHEeHHUs
SHEpPIruy B
UJECATbHOM

bu6nmoteka LIOK https://m.edsoo.ru/ff0cb9c4




16

KOJIe0aTeIbHOM
KOHTYpE

IIpencrasienue o
3aTyXaroumx
KOJIEOAHHSIX.
BoinyxeHHbBIC
MEXaHUYECKUE
KoJieOaHus.
Pesonanc.
BriHyX1cHHBIE
3JICKTPOMAarHUTHBIC
KoJIeOaHus

bubmuoreka IOK https://m.edsoo.ru/ff0cbb86

17

18

[IepeMeHHBIH TOK.
CunycouganbHbIN
IIEPEMEHHBIN TOK.
MorHoCTh
IIEPEMEHHOT0 TOKA.
AMIUIUTYAHOE U
JIEUCTBYIOLEE
3HaUEHUE CUJIbI TOKA
Y HaTPSKEHUS
Tpancdopmarop.
IIpoussoxactso,
nepegaya u
noTpebaeHne
3IIEKTPUYECKON
SHEPrUuu

bu6nuoteka LIOK https://m.edsoo.ru/ff0cbd34

POIII https://resh.edu.ru/subject/28/11/

19

YerpolictBo 1
MIPaKTUYECKOe

bubmuoreka IIOK https://m.edsoo.ru/ffOcc324




MIPUMEHEHHUE
ANEKTPUYECKOTO
3BOHKA, T€HEpPATOpa
MIEPEMEHHOTO TOKA,
JIMHUN
3JIEKTpoIepeay

20

21

22

DKOIOTrNYECKHUE
PHUCKH TIpH
MIPOU3BOJICTBE
AJIIEKTPOIHEPTUHU.
KynbTypa
HCIIOIL30BaHUs
3JICKTPOIHEPTUH B
MMOBCEOHEBHOM
JKU3HU

Mexanunueckue
BOJIHBI, YCIIOBUS
pacnpocTpaHEeHUsl.
[lepuon. Cxopocth
pacrpocTpaHeHus u
JUTMHA BOJTHBI.
ITonepeunsie u
MIPOJIOJTFHBIE BOJTHBI

3Byk. CKOpOCTb
3ByKa. [ pOMKOCTB

3ByKa. Beicora ToHa.

TemOp 3ByKa

POIII https://resh.edu.ru/subject/28/11/

bu6nuoteka LIOK https://m.edsoo.ru/ffOcca54

bu6mmoteka IIOK https://m.edsoo.ru/ffOcccOc

23

DNEeKTpOMarHuTHbIE
BOJIHEI, X CBOMCTBaA

bubmuoreka IIOK https://m.edsoo.ru/ffOccfe0




24

25

26

27

28

u ckopoctb. [Ikana
AJNIEKTPOMATrHUTHBIX
BOJIH

[TpuHIMIIBI
PaguoCBsI3U U
TEICBUJICHHUS.
Pazsutue cpeacrs
CBSI3H.
Pagmonokanms

KonTponbHas padoTa
«Konebauus u
BOJIHBID»

[Ipsamonuneitnoe
pacupocTpaHeHue
CBETa B OJHOPOAHOU
cpene. ToueuHslid
WCTOYHUK cBeTa. JIyu
cBeTa

OTtpaxeHue cBera.
3aKOHBI OTpaKEHUs
cgeta. [locTtpoenue
M300pakeHH B
TUTOCKOM 3€pKalie

[Ipenomiienue cBera.
[TonHoe BHYTpeHHEE
OTpaXKeHHUE.
[IpenenpHbIN yroa
IIOJIHOTO
BHYTPEHHETO

POIII https://resh.edu.ru/subject/28/11/

bu6nuoteka LIOK https://m.edsoo.ru/ff0cc6f8

bu6nunoteka LIOK https://m.edsoo.ru/ff0cd350

bubmuoreka [IOK https://m.edsoo.ru/ff0cd4e0

but6mmoreka [IOK https://m.edsoo.ru/ffOcd7f6




29

30

31

32

33

OTpaXXCHUA

JlaGopatopHas
pabora «3mepenue
rokasare’s
PEJIOMIICHUS
CTEKJIa»

JInn3sl. IlocTpoenue
HU300pakeHHUH B
nuH3e. Popmyiia
TOHKOM JIMH3BI.
VBenuueHue JTMH3bI

JlaboparopHas
pabora
«HMccnenoBanue
CBOWCTB
U300paKeHH B
JIMH3aX)

Jucnepcus ceTta.
CJ10KHBIN cOCTaB
Oenoro cBera. L[Ber.
JlaGopatopHas
paborta
«Habmonenne
JTUCTICPCUU CBETA»

WnTepdepenmus
cera. Judpaxuus
cBeTa.
Hudpakmonnas
peméTka

bu6nmoteka LIOK https://m.edsoo.ru/ff0cd67a

bu6nunoteka LIOK https://m.edsoo.ru/ff0cddle

POIII
https://resh.edu.ru/subject/lesson/3818/start/47999/

but6mmoreka [IOK https://m.edsoo.ru/ffOced22




34

35

36

[TonepeuHnocThb
CBETOBBIX BOJIH.
ITonmapuszanuus ceera

Onruyeckue
pUOOPHI U
YCTpOICTBA U
YCIJIOBHSI X
0e301macHoro
MIPUMEHEHUS
['panuist
MIPUMEHUMOCTHU
KJIACCUYECKOU
MEXaHUKH.
IToctynatet
CIIEHUAIILHON TEOpUHU
OTHOCHUTEIIbHOCTH

Bbu6nuoteka LIOK https://m.edsoo.ru/ff0cf02e

POIII
https://resh.edu.ru/subject/lesson/3829/start/197511

/

bu6mmoteka IIOK https://m.edsoo.ru/ffOcf862

37

OTHOCHUTENLHOCTD
OJIHOBPEMEHHOCTH.
3amMmemieHue
BPEMCHHU H
COKpAIllEHUE JITTHHBI

bu6mmoteka I1OK https://m.edsoo.ru/ffOcfad2

38

DHeprus 1 UMITYJIbC
PETATUBUCTCKON
gacTtunsl. CBs3b
MAaccChl C SHEprUen u
UMITYJIbCOM. DHEPIHUs
IIOKOS

bu6mmoteka IIOK https://m.edsoo.ru/ffOcfc68

39

KoHnTtponbHas padota
«Ontuka. OCHOBBI

bu6nmoteka LIOK https://m.edsoo.ru/ffOcf6f0




40

CHCHH&HBHOﬁ TCOpHU
OTHOCHUTCIIBHOCTH»

®otonsl. Dopmyna

[Inanka. DHeprus u
UMITYJIBC (POTOHA

bu6nmmoteka LIOK https://m.edsoo.ru/ffOcfe16

41

OtkpsiTHE U
HCCIICIOBAHHE
doTtoarpdekra.
Omnpiter A. T
CroneroBa

bu6nunoteka LIOK https://m.edsoo.ru/ffOcffcd

42

43

44

3aKOHBI
dororddekra.
YpaBHeHue
DOHHIITEHA TS
dororddexra.
«KpacHas rpanumna»
dboTtordpdexra

JlaBneHue cBera.
Omerte 11. H.
JleGenena.
XHUMHUYECKOE
JNIEUCTBHE CBETA

Texauueckue
YCTPOMCTBA U
MPAKTHIECKOE
MPUMEHEHHUE:
(hOTO3IEMEHT,
dboTomaTumK,
CoJIHEUHas OaTapes,

bu6nuoteka LIOK https://m.edsoo.ru/ff0d015e

bu6nuoteka LIOK https://m.edsoo.ru/ff0d04a6

POIII https://resh.edu.ru/subject/28/11/




45

CBETOUO/I
Pemenune 3amau mo
TeME «DJIIEMEHTHI
KBAHTOBOM OIITHKH)

bu6nmoteka IIOK https://m.edsoo.ru/ff0d0302

46

47

Mogens aToma
Tomcona. OnBITHI
Pesepdopna o
PaCCEsIHHIO 0.
YaCTHII.
[TnanerapHast MOJICIIb
aroma

[Tocrynarer bopa

bu6nuoteka LIOK https://m.edsoo.ru/ff0d091a

bu6mmoteka LIOK https://m.edsoo.ru/ff0dOafa

48

H3znyuenue u
MOTJIOIICHHE
($oTOHOB NpU
Iepexo/ie aToMa ¢
OJIHOTO YPOBHS
SHEPTUM HA JPYTOM.
Bunael ciektpos

bu6mmoteka I1OK https://m.edsoo.ru/ff0dOafa

49

BomHoBEIE CBOIICTBA
yacTull. BoiHe! 1e
bponns.
KopnyckynsipHo-
BOJIHOBOM JTyaJlu3M.
CroHTa"HHOE U
BBIHYKJICHHOE
W3JIy4YEHHE

bubmuoreka [{OK https://m.edsoo.ru/ff0d0ca8

50

OTtkpeiTHE
PaAMOaKTUBHOCTH.

bubmuoreka IIOK https://m.edsoo.ru/ff0d0fd2




Oneitel Pesepdopna
10 OTIPENICICHUIO
cocTraBa
PaAMOaKTUBHOTO
U3ITy4eHUS

51

CgoiicTBa anbda-,
Oera-, raMMa-
n3inydyeHus. Bousaue
pPaauoaKTUBHOCTH Ha
JKUBBIE OPTraHU3MBI

POIII https://resh.edu.ru/subject/28/11/

52

OTtkpeITHE IPOTOHA U
HeWTpoHa. M30TombI.
Anbda-pacna.
ONEKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacran. ['amma-
U3ITy4eHUE

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

53

54

DHeprus CBI3u
HYKJIOHOB B s/Ipe.
SInepHble peakuuu.
SInepHslil peakTop.
[Ipob6nemsl,
NIEPCIIEKTUBBI,
JKOJIOTUYECKHE
ACIIEKTHI SIIEPHOU
SHEPreTHKU
DnemMeHTapHbIe

yacTuLbl. OTKpBITHE
MO3UTPOHA. MeToIbI

bubmuoreka I{OK https://m.edsoo.ru/ff0d1356

bubmuoreka ITOK https://m.edsoo.ru/ff0d0e38




55

56

57

HaAOJIFOIEHUS U
perucrparuu
DJIEMEHTAPHBIX
yactull. Kpyrislii
CTOII
«DyHnaMeHTaIbHbIE
B3aMMOJICHCTBHSL.
EnuncrBo
bu3HIecKoi
KapTUHBI MUPa»

Bun 3Bé3nHoro Heoda.
Co3sBes3nus, sipKue

3BE3/bI, INIAHETHI, X
BUJIMMOE JIBHKCHUE.
ConnHeyHas cucTteMa

Connue. ConHeunas
AKTUBHOCTb.
HcTouHUK SHEPTUH
Connna u 3BE37
3BE3 B, NX
OCHOBHEIC
XapaKTePUCTHKHU.
3BE3 Bl TTIaBHOM
MOCICA0BATEILHOCTH
. BayTtpennee
CTpOEHUE 3BE3]I.
CoBpeMeHHbIE
MIPEICTABJICHHS O
MPOUCXOXKICHUU U

POIII
https://resh.edu.ru/subject/28/11/

POIII https://resh.edu.ru/subject/28/11/

POIII https://resh.edu.ru/subject/28/11/




58

ssosrroruy ConHna u
3BE3T

Maineunsiii [yt —
Hama ["anakTuka.
ITonoxxenue u
nemxenue CoJHIa B
TI"anakTuke.
lNanaktuku. Y€pHsle
JIBIPHI B SIpax
rajlaKTHK

POIII https://resh.edu.ru/subject/28/11/

59

Bcenennas.
Pazb6eranme
ranakTuk. Teopus
bonpioro B3peiBa.
PenmkToBoe
U3JIyYEHHUE.
Mertaranaktuka

POIII https://resh.edu.ru/subject/28/11/

60

Hepemennsie
POOJIEMBI
aCTPOHOMUHU

POIII https://resh.edu.ru/subject/28/11/

61

62

KonTponsHas padora
«DJIEMEHTEI
ACTPOHOMHH U
acTpou3uKm»

O06006mmarmuii ypoxk.
Posb ¢puzuku u
aCTPOHOMHU B
SKOHOMMYECKOM,
TEXHOJIOTHYECKOH,

PO https://resh.edu.ru/subject/28/11/

POIII https://resh.edu.ru/subject/28/11/




63

COLIMAJILHOU U
ITHYECKOH cepax
JIeATEIIbHOCTH
YyeJaoBeKa

O06o0maromuii ypox.
Pons 1 MecTo
buzuku u
aCTPOHOMUH B
COBPEMEHHOM
Hay4YHOU KapTHHE
MHupa

POIII https://resh.edu.ru/subject/28/11/

64

O06o00mmarmuii ypox.
Poub puznueckoii
TEOPUH B
dbopMupoBaHUU
Ipe/ICTaBICHUHN O
(du3mueckoil kKapTuHe
MHpa

POIII https://resh.edu.ru/subject/28/11/

65

O06o0maromuii ypox.
MecTto dusnueckoi
KapTUHBI MUDPA B
o0rmiem psiay
COBPEMEHHBIX
€CTEeCTBEHHO-
Hay4YHBIX
IIPEICTABICHUH O
pUpoJe

POIII https://resh.edu.ru/subject/28/11/

66

PesepBHBIi ypOK.
MarunutHoe noie.

POIII https://resh.edu.ru/subject/28/11/




67

68

DeKTpoOMarHuTHas
WHIYKIHS
Pe3epBHBIii ypOK.
Ontuka. OCHOBEI
CIIeNUAJILHON TEOpUHr
OTHOCHUTEJIBHOCTH

Pesepnblii ypok.
KBanroBas ¢usuka.
DJIEMEHTHI
ACTPOHOMHUH U
acTpou3uku

OBILEE KOJIMYECTBO
YACOB I10 ITPOITPAMME

68

POIII https://resh.edu.ru/subject/28/11/

bu6nuoteka LIOK https://m.edsoo.ru/ff0d1784







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

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox
penakuueit [lapdpentreBoit H.A., AkunonepHoe obiiectBo «M31aTE€IbCTBO
«IIpocsemenue»

» ®msuka, 11 xrace/ Msaxumes I'.J1., bByxosues b.b., Hapyrun B.M. nion
penakiueit [TapdpentreBoit H.A., AkuimonepHoe o61ecTBo «M3narenbeTBo

((HpOCBGHIGHHG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

®duzuka.10 knacc. Meroguueckoe nocodue. [llatanuna Anna BukropoBHa
®usuka. 10 knacc. ba3zoBbiit ypoBeHb. MeToanueckoe nmocoodue 4211 aBTopsl:
[TerpoBa Mapust ApcenbeBHa, Kyapssues Bacunmii BnagumupoBuy
®dwusuka.l1 kmacc. Meroaudeckoe nocooue. [llatannna Anna BukropoBHa
®dusuka. 11 knacc. ba3zoBbiii ypoBeHb. MeToauueckoe mocoone, aBTOpHI:

[lerpoBa Mapus ApcenreBHa, Kyapssues Bacwmii Biagumuposnu

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

10 knacc

Poccuiickast 35ieKTpoHHAas 1IKOIa

bubmmoreka [IOK



11 xmacc
Poccuiickas anekTpoHHas mIKoia

butmmoreka [JOK
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