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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro ypoBHS Ha ypOBHE CPEAHEro oO0Iero odpa3zoBaHuUs
pa3zpaboTaHa Ha OCHOBE IIOJOXKEHUIl W TpeOOBaHUN K pe3ysibTaTaM OCBOECHHUS OCHOBHOM
oOpaszoBarenpHOI mporpammbl, mpenctaBieHHbIx B DPI'OC COO, a Takke C y4eTOM
dbenepanbHOl paboueld MpOrpaMMbl BOCIUTAHUS W KOHIEMIMU IPENOJaBaHUs y4yeOHOro
npeameta «®duzmka» B 00pa3oBaTENBHBIX oOpraHu3amusax Poccwiickoit ®Denepanuu,
peanu3yonmMx OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaAMMBbI.

Copep:xanue mporpaMMmbl MO (U3UKE HAIMpaBIeHO Ha (OPMUPOBAHUE ECTECTBEHHO-
HaY4YHOH KapTUHBI MUpa oOy4aromuxcs 1011 kmaccoB npu o0yueHnn ux usnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JEITEIbHOCTHOTO moaxona. Ilporpamma 1o ¢usuke
cootBeTcTBYeT TpeboBanusM PI'OC COO Kk muaHUpPyeMbIM JIMYHOCTHBIM, HPEIMETHBIM U
METaNpeMETHBIM pe3yJibTaTaM OOyuYeHHs, a TaKXKE YUYUTHIBAET HEOOXOJUMOCTh pealn3aluu
MEXIMPEIMETHBIX CBS3eH (PM3UKU C €CTECTBEHHO-HAYYHBIMU y4eOHBIMU mpeameramu. B Helt
OTIPEIEISAIOTCS OCHOBHBIC 1IEJTH U3yUYeHUs (PU3UKU Ha YPOBHE CPEIHETO 00IIero oopa3oBaHus,
IUIAaHUpYEeMbIe pPEe3yJbTaThl OCBOCHUS Kypca (HU3UKH: JHMYHOCTHBIE, METaIllpeIMETHBIE,
npeaMeTHbie (Ha 0a30BOM YPOBHE).

[TporpamMma 1o ¢u3HKe BKIFOYACT:

® [UIaHUpPyEMbIe PE3yJbTaThl OCBOCHHs Kypca (pu3uku Ha 0a30BOM YypOBHE, B TOM

YHCJIe MIPEIMETHBIE Pe3yJIbTATHI IO roJjaM 00ydeHMS;

e cojaepxanue yuyeOHoro npeamera «Pu3ukay 1o rogam oO0ydeHus..

®du3uka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOJBI, BBICTYINAas B KadecTBe
y4eOHOTro mpeAMeTa B INKOJIE, BHOCUT CYIIECTBEHHBI BKJIaJ B CHCTEMY 3HaHUH 00
okpyxkatomeM mupe. LlkoapHbI Kypc pu3ukM — cHCTEeMOOOpa3ylomMi JUIsl €CTeCTBEHHO-
HAYYHBIX YUYE€OHBIX MPEIMETOB, TIOCKOJIBKY (PH3MUECKUE 3aKOHBI JIKAT B OCHOBE MPOILIECCOB U
SBIICHUH, W3y4aeMbIX XHUMHEH, Ouosioruedd, Qusuveckord reorpadueii U acTPOHOMHEH.
Hcnonb30BaHne W akTHUBHOE TNpPUMEHEHHE (PU3UYECKHX 3HAHUN OMpeeNsieT XapakTep H
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B chepe IHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
MOJTy4YeHHUs HOBBIX MaTEpUajoB C 3aJaHHBIMH CBOWCTBaMHU U Jpyrux. M3ydeHue (uzuku
BHOCHUT OCHOBHOH BKJaJ B (OpMHUpPOBaHHE €CTECTBEHHO-HAYYHOH KapTUHBI MUPA
oOyyaromuxcs, B (OPMHPOBAHWE YMEHHMHA MPUMEHSATh HAy4YHBIH METOJ MO3HAHUS TIpPU
BBINOJIHEHUH UMHU Y4eOHBIX UCCIIEOBAHUM.

B ocHOBY kypca ¢u3ukH I YPOBHS CpeaHEro oOmero oOpa3oBaHHS TOJIOXKEH PSIT
uzei, KOTOpble MOKHO pacCMaTPUBATh KaK MPUHLHUIIBI €0 MOCTPOCHUS.

Hoes yerocmnocmu. B COOTBETCTBUU € HEH KypC SIBISETCS JIOTHYECKH 3aBEPIICHHBIM,
OH COJIEP)KUT MaTepHajl U3 BCEX pa3/eioB (PU3MKH, BKIIOUACT KaK BOIPOCH KIACCHUYECKOH,
TakK U COBPEMEHHOU (PU3UKU.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW Marepuan Kypca (U3MKH OOBEIUHCH
BOKpPYT (pu3nueckux Teopuil. Beaymum B Kypce siBiseTcsi (OpMHpPOBAHUE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MAaTE€pPHUH, BELIECTBE U IOJIE.

Hoes  eymanumapuzayuu. EE  peanuzamms — TpeAnojaraeT — MCIOJIb30BaHUE
TYMaHUTapHOTO TMOTeHIMada (U3NYECKOW HAyKH, OCMBICICHUE CBS3U DPa3BUTHS (U3HUKH C
pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKHMMHU, HPABCTBEHHBIMU M KOJIOTHUECKUMHU
npobiaemMamu.

Hoes npuxnaonou wnanpaenennocmu. Kypc ¢usuku mnpenmnonaraer 3HaAKOMCTBO C
LIIMPOKUM KPYrOM TEXHHYECKHMX M TEXHOJIOTMYECKUX NPUIIOKEHUN H3YUYEHHBIX TEOpPUH H
3aKOHOB.

Hoes skonocuzayuu peannszyercs MOCPEICTBOM BBEICHMS 3JIEMEHTOB COJEp)KaHus,



HOCB?IH_[éHHBIX 9KOJIOTHYCCKUM HpO6HCMaM COBpPEMCHHOCTH, KOTOpPbIC CBsiA3aHBI C
Pa3BUTHEM



TEXHUKHU U TEXHOJIOTHUH, a TaKkke 00CYkIeHHs MPOoOIieM palliOHAILHOTO IPUPOAONOIb30BAHUS U
9KOJIOTMYECKOI 0€3011acHOCTH.

CrepXHEBBIMHU d3JIEMEHTAMU Kypca (U3MKHA Ha yYpOBHE CpelHero oOmero oOpa3oBaHUs
ABIAIOTCS  (u3nyeckue Teopuu ((HOopMHUpPOBaHHME TNPEACTABIEHUN O CTPYKTYype IOCTPOCHHS
¢buznyeckoil Teopuu, ponud (yHIAMEHTAIBHBIX 3aKOHOB U TMPHUHIMIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O MPUPOJIE, TPAaHUIAX MPUMEHHUMOCTH TEOPHi, NJs OMHMCaHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U MIPOIIECCOB).

CucTeMHO-eSITeTbHOCTHBIN TOX0/ B Kypce (QU3UKU PeaTu3yeTcs MPEKAe BCETO 3a CUCT
OpraHM3alMM 3KCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatouuxcs. [nst 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO HCIIOJIb30BAHHUE CHCTEMBbI ()POHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
abopaTOpHBIX pabOT, KOTOpPhIE B TporpamMme Mo ¢u3nke oObeTUHEHBI B OOIIUN CIHCOK
YUEHHUYECKUX MPAKTHUYECKUX paboT. BblaeneHue B ykazaHHOM IepeyHe J1abopaTopHBIX padoT,
MPOBOAMMBIX MJII KOHTPOJS M OLEHKH, OCYIIECTBISIETCS Y4YaCTHHKAMHU 0Opa30BaTEILHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHMPOBAHUS M OCHAIIeHUs kKabuneta ¢usuku. [Ipu sTom
o0ecrieynBaeTcsl OBJAJCHUE OOYYAIOUIMMHUCS YMEHUSMHU IPOBOJIUTH KOCBEHHBIE H3MEpPEHHS,
WCCIICIOBAaHHS 3aBUCHUMOCTEH (U3UYECKUX BEIWYMH W TIOCTAHOBKY OIBITOB IO MPOBEPKE
MIPEUIOKEHHBIX THITOTE3.

Bbonbiioe BHUMaHKE yAeNseTCs PEeIICHUI0 PacuCTHBIX M KaueCTBEHHBIX 3a1ad. [lpu stom
JUIsL pacUCTHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33Jauy C SIBHO 33JJaHHOM (pM3M4eCcKOil MOJelblo,
MO3BOJISIOIINE TPUMEHATh W3yYEHHbIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjeia
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zeioB. [y KaueCTBEHHBIX 3ajjad MPHOPUTETOM
ABIISIIOTCSL 3aJaHusd Ha OOBSICHEHHE TMPOTeKaHWs (U3NYECKUX SBICHUA M MPOIECCOB B
OKpY’KaIoIe Xu3HH, TpeOyromue BbIOOpa (PU3WYECKOW MOMENH Ui CUTYallMH TMPAKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBaHmsimMu PI'OC COO Kk MaTepHATbHO-TEXHHYECKOMY
o0ecrnieueHr0 yuyeOHOro mpoiecca 0a30BbI ypOBEeHb Kypca (PU3UKH Ha YpPOBHE CpPETHETO
ob1iero o0pa3oBaHMs JOJDKEH M3y4yaTbCs B YCIOBUSX MPEIMETHOro kaOuHeTa (U3MKU WU B
YCIIOBUSAX MHTETPUPOBAHHOI'O KaOMHETa MPEeIMETOB €CTeCTBEHHO-HAayyHOro IHkia. B kabunere
(bu3MKN TOHKHO OBITH HE0OX0AUMOE JTabopaTopHOE 000PYI0OBAHUE NS BHITIOJTHEHUS YKa3aHHBIX
B mporpamMmme 10 (U3UKE YUYEHHUYECKHX MPAKTUYECKHX paboT ¥ JAEMOHCTPALMOHHOE
obopyoBaHue.

JlemoHcTpanmoHHoe o0OopyaoBaHue (OpPMUPYETCS B COOTBETCTBHH C TMPUHIUIIOM
MUHUMAJIBHON OCTaTOYHOCTU M OOECHEeUrBaeT MOCTAHOBKY MEPEYHCIEHHBIX B MpOTrpamMMme Mo
¢u3uKe KIIOYEBBIX JEMOHCTPALU JUIsl MCCIENOBAHUS HM3Y4YaeMbIX SBICHUH M IPOIECCOB,
HMIUPHUECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TIPUMEHEHUI.

JlaboparopHoe 000OpyAOBaHME NJs1 YYEHHYECKHX MPAKTUYECKUX padoT (opMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M 00ECHEeUMBAETCS B pacueTe OJHOTO KOMIUIEKTAa Ha JIBYX
oOyyJaroruxcsi. TemMaTHdeckue KOMILIEKTHI J1abopaTOpHOTO OOOPYIOBaHUS JOHKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIB30BaHUH AaHAJOTOBBIX W IU(PPOBBIX MPHUOOPOB, a TaKKE
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJE IU(PPOBBIX JTaOOpaTOPHil.

OCHOBHBIMU LIETSAMH U3y4€HUS (PU3UKHU B 001IEM 00pa30BaHUU SIBIISIOTCS:

e (QopmupoBaHHE HHTEpeca M CTpPEMIICHUS OOYyYalolMXCid K HAay4dHOMY H3YYECHHIO

IPUPOIbI, PA3BUTHE UX UHTEIUIEKTYyaIbHbIX U TBOPUYECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMPEACTABICHUA O HAYYHOM METO/AE TMO3HaHUA H (OPMHUPOBAHUE
HCCJIEIOBATENILCKOIO OTHOIICHHUS K OKPY>KAIOIUM SIBJICHUSIM;



(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylibTaTa U3y4eHHUs] OCHOB CTPOCHUS
MaTepud U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHHEe YMEHUI OOBSACHATH SIBJICHUSI C UCIIOJIB30BaHNUEM (GU3NYECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTEIbCTB;

(dhopMUpOBaHUE TIPEJICTABICHUN O pOJIK (DU3HUKH JIJIST pa3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKUA U TEXHOJIOTHM.

JlocTrkeHne 3TuX 1eneil 00ecrnednBaeTcsl pelieHHeM CIEeIYIOIUX 33/1a4 B MPOIIECCe
M3YyYCHHS Kypca (PU3UKN HA YPOBHE CPEIHETO OOIIET0 00pa30BaHHUS:

MpUOOpEeTEHNE CUCTEMBI 3HAHUN 00 OO0mMX (PU3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIFOYAst MEXaHUKY, MOJICKYJISIPHYIO (DH3HKY, SJICKTPOAMHAMHUKY, KBAHTOBYO
(GU3HKY U DJIEMEHTHI aCTPOPU3UKH;

dbopMUpOBaHHE YMEHUW TPUMEHSATh TEOPETUYECKUE 3HAHWUS Ui OOBSCHEHHS
GU3MYECKUX SBJICHUA B TPUPOJE W IS NPUHATHS TPAKTHUYECKUX PEIICHUH B
IMOBCEIHEBHOM KU3HHU,

OCBOGHHUE CIIOCOOOB pENICHUs PA3IMYHBIX 33/1ad C SBHO 3aJlaHHOW (DHU3MUECKOi
MOJIETIbIO, 3aJlady, TOJPa3yMEBAIOIIMX CaMOCTOSITEIbHOE CO3JaHue (PUINYECKOM
MOJIENH, aJIEKBATHOM YCIIOBUSIM 33]1a4U;

MOHUMAaHUEe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTHYECKUX MPOIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEAY;

OBJIAJICHHE METOJIAMU CaMOCTOSTEIHHOIO TUIAHUPOBAHUS U MPOBENCHUS (PUINICCKUX
OKCIIEPUMEHTOB, aHalW3a W  HWHTEpHpeTanuu  WHOOpMAIuu,  ONpeneieHus
JIOCTOBEPHOCTH MOJYYEHHOT'O pe3yjbTaTa;

CO3/ITaHHE€ YCJIOBHI NI Pa3BUTHUSI YMEHUN MPOEKTHO-UCCIIEIOBATENBCKOM, TBOPUYECKON
NEeSATENbHOCTH.

Ha usyuyenue ¢usuku (6a30BbI ypOBEHb) Ha YpPOBHE CpeAaHEro oOmiero ooOpa3oBaHHS
otBoautcs 136 wacoB: B 10 kmacce — 68 yacoB (2 yaca B Heneno), B 11 kmacce — 68 dacoB (2
yaca B HEJICIIO).

[Ipennaraemsriii B mporpamMme 1o (GpU3NKe NepedeHb JIA0OPATOPHBIX M MPAKTUICCKUX padbOT
SIBIIICTCS. PEKOMEH/IOBAaHHBIM, YYHUTENh JEaeT BBIOOpP IMPOBEACHUS TaOOPAaTOPHBIX padoOT H

OTIBITOB C YUYETOM MHIUBUAYATbHBIX 0COOEHHOCTEN 00yHarOIIUXCS.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pasnen 1. ®u3uka 1 MeTOAbI HAYYHOI0 MIO3HAHUS
®usuka — Hayka o npupojae. Haydnble MeTOAbl MO3HAHUA OKpyXkaromero mupa. Pomib
HKCHEPUMEHTA ¥ TEOPUH B IIPOIecce O3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (hU3HKe.
MonenupoBanue (uU3MUECKUX SBICHUN U TporieccoB. Hayunsle runoressl. Ouznyeckue
3aKOHBI U TCOPHU. FpaHI/II_IBI MPUMCHUMOCTHU (1)I/I3I/ILICCKI/IX 3aKOHOB. HpI/IHI_[I/IH COOTBCTCTBUA.

Pone 1 MecTo ¢u3uKu B POPMUPOBAHUH COBPEMEHHON HAay4yHOW KapTHHBI MHUPA, B
MIPAKTUYECKON NEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanorossie ¥ IU(POBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYHUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABWKEeHHE. OTHOCHTEIBHOCTh MEXAHWYECKOro JABMXKeHHs. Cucrema
orcyera. Tpaekropus.

[Tepemerienne, cKOpoCTh (CpedHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOpPEHHE
MarepuaibHOU TOUYKH, UX MPOEKIMH HAa OCU CUCTeMBbI KoopAuHAT. CloKeHHe NEepeMEeIleHU 1
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpEHHOE MPsSMOJIMHEHOE ABMxkeHue. ['paduku 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TyTH U MEPEMEIICHUSI MaTePUATHLHON TOYKU OT BPEMEHHU.

CBobOoaHoe najzieHue. Y ckopeHue cBOOOAHOrO NaieHusl.

KpuBonuneliHoe nBwxeHue. JIBH)kKeHHME MaTepUATIbHOM TOYKM 1O OKPYKHOCTH C
MOCTOSIHHOM 0 MOJYJIIO CKOPOCTBIO. YTJIOBas CKOpPOCTb, JIMHEHHas ckopocTb. [lepuox wu
gactoTa obpamienus. LleHTpocTpeMuTeabHOe yCKOpEHHE.

TexHnuueckue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: CHUIAOMETp, JBUKEHUE
CHapS/IOB, IIETTHBIE U PEMEHHBIC TTEpEIavH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETa, UILTFOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTHK JBUKEHUS.

[Ipeo6pa3oBanue IBUKEHUI ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue neuxenus tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOTHOTO MaeHHUS.

HamnpaBnenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopnuie pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C IENIBIO OMPEIETICHUS MTHOBEHHOM CKOPOCTH.

UccnenoBanne  COOTHOUIEHUST ~ MEXAY  MyTAMH,  NPONUACHHBIMH  TEJIOM 3a
MOCJIeIOBAaTEIbHBIC pPaBHBIE MPOMEXKYTKH BPEMEHH TIPU PABHOYCKOPEHHOM JIBIDKCHHH C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYJIIO.

N3yueHune nBUKEHUS ApUKa B BI3KOU KUJIKOCTH.
N3ydenne nBukeHUs Tea, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. lunamuxa

[Tpunnun otHOcHTenpHOCTH ['anunes. [lepBsiii 3akoH HeroToHa. MIHEpanbHbIe CHCTEMBI
oTcyeTa.



Macca tena. Cuna. IlpuHnun cynepno3unmu cwi. Btopoil 3akoH HeroTona pns
MaTepHaIbHON TOUKHU. TpeTuit 3akoH Hpl0TOHA I MaTepUabHBIX TOYEK.

3akoH BcemupHoro TtaAroteHus. Cuia Tspkectu. IlepBas  kocmuueckas

ckopoctb. Cwita ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunel TpeHus (mokos, CKoibkeHus, kaueHus). Cuma tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJNbXEHUsS U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUS
IIPY JIBUKEHUU TeJa B )KUIKOCTH WUIIH rase.

[ToctynaTtenbHoe U BpamareabHOE JBUKEHUE a0COIOTHO TBEPAOIO Tea.

MoOMEHT cuiIbl OTHOCHTEIBHO OCH BpauleHus. I[lmedo cuiibl. YciaoBusi paBHOBECHS
TBEPJAOIO Tena.

TexHuueckue yCTpoCTBA M NPAKTUYECKOE MPUMEHEHUWE: MOALINUIHUKY, JABUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBrieHNE MHEPIUH.

CpaBHeHHE Macc B3aUMOICUCTBYIOIIMX TEJl.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CnoxeHnue cui.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT AeQOpMaIiH.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOIbEME U NAJCHUH.

CpaBHEHME CUJI TPEHUS TIOKOS, KAUYEHHSI U CKOJIb)KEHUS.

VYcnoBus paBHOBECHsI TBEPAOTO Tena. Busl

paBHOBECHs. Yuenuueckuu sxcnepumenm,

nabopamopusie pabomul 3yueHne nBuKeHNUs Opycka

10 HAKJIOHHOW IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHKAIOUIMX B MPYXHUHE M PE3MHOBOM
oOpa3sie, OT ux AeGopMaIlii.

HccnenoBanue ycnoBuii paBHOBECHS TBEPJOTO TENA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3akonvl coxpanenusn 6 mexanuke

HMiynbec MaTepranbHOM TOYKH (Tesa), CUCTEMbl MaTEPUAIbHBIX TOUEK. MIMIynbCc CUIIbI U
M3MEHEHUE UMITYyJIbCca Tejla. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE ABMKEHHUE.

Pabota cuibl. MOIITHOCTH CHJIBI.

Kunernueckast sHeprusi MaTepuaibHOW TOUkH. Teopema 00 M3MEHEHMH KHHETHYECKOM
SHEPIUH.

[TorennmanbHas sHeprus. I[loTeHIMaNbpHAs SHEPTUS YIIPYTO Ae(HOPMUPOBAHHON MPYKUHBIL.
[TorennmanbpHas SHEPTrUs Tejla BOJU3U MOBEPXHOCTH 3eMITH.

[ToreHnmanbHbIe U HENOTEHIHUANbHbIE CUiIbl. CBSA3b PA0OTHl HEMOTEHIUATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUSI MEXaHUYECKON IHEPTHUN.

VYupyrue u Heynpyrue CTOIKHOBEHHUSL.

TexHuueckue ycTpoHCTBa M NMPAKTUUYECKOE NPUMEHEHHUE: BOJOMET, KONEP, NPy KUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTrBHOE NBMKEHUE.

[lepexoa nmoTeHIMATBHON YHEPTUU B KHUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol



N3yuenne aOCOIIOTHO HEYyHpyroro yjapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasTHHUKOB.

HccnenoBanue cBsi3u pabOThl CHIbl C M3MEHEHHEM MEXaHHMYECKOM >HEpruu Tejla Ha
MIPUMEPE PACTIKEHNS PE3UHOBOTO JKIyTa.

Paszpnen 3. MosekyasipHast QU3MKa U TEPMOAUHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH U UX OMBITHOE 000CHOBAaHMUE.
BbpoynoBckoe aBmwxkenue. [uddysus. Xapaktep IBIKEHUS W B3aUMOJEHCTBUS  YaCTHUIL
BellecTBa. MoJenM CTPOCHMS Ta30B, XHUIKOCTEH W TBEPABIX Tel U OOBSICHEHHUE CBOWCTB
BELIECTBA HAa OCHOBE JTHX Mojenedl. Macca u pasmepbl Monekyid. KonuuecTBo BemiecTsa.
[TocTostnHast ABoraapo.

TennoBoe paBHOBecue. Temrepatypa u e¢ usmepenue. lllkana remneparyp Lienbcus.

Mogens uneanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISAPHO-KMHETUYECKON TEOpUU
uaealbHOTO raza. AOCONIOTHas TemIeparypa Kak Mepa CpeJHed KHHETHYECKOH SHEepruu
TEIJIOBOro JBMWKeHMs dactull raza. lllkana temnepatyp KenbBunHa. ['a30Bble  3aKOHBI.
VpaBuenue MengeneeBa—Knaneiipona. 3akon Jlanerona. M3omporeccsl B uacalbHOM Trasze ¢
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe mpecTaBiIeHrne U30MPOLIECCOB: H30TEpMa,
n30x0pa, u3odapa.

TexHnuueckue ycTpoiCcTBa U MPaKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (Gororpaguu MoJIeKyn
OpraHMYECKUX COCTUHECHUMU.

OmnpITel 10 UM Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO TBUKEHHUSL.

Mogens onbiTa llTepHa.

OnbITHI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO B3aUMOICUCTBHUS.

Mopaenb, HUTIOCTpUPYIOLIAsk IPUPOLY IaBJICHUS ra3a Ha CTEHKH COCyJa.

OnbIThI, HJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UAEAIBHOTO ra3a, U30MpPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol

Ompenenenre Macchl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE M3MEpPEHH 00beMa
KOMHATBI, IABJICHUS U TEMIIEPATypbl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXly TapAMETPAMH COCTOSIHUS Pa3peKEHHOr0 Irasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHaMuueckas cucremMa. BHYTpEHHsAs 3HEprusi TEPMOJAMHAMUYECKOW CHUCTEMBI U
crnocoObl e¢ m3MeHeHus. KonmuectBo TernoTsl U paboTa. BHyTpeHHSS SHEprus 0JHOATOMHOTO
ujeanpHOro raza. Buael Terionepenaun: TeIIONPOBOAHOCTh, KOHBEKIMS, U3JIyYeHUE. Y eJbHast
TEIUIOEMKOCTh BemiecTBa. KonnyecTBo TEIIOThI MU TeIIonepeiaye.

[Tonstue 00 anuabatHoMm mporecce. llepBoiit 3akoH TepMmoauHaMukH. [IpumeHeHue
NIEPBOTO 3aKOHA TEPMOJMHAMUKH K u3ompoueccaM. I'paduueckast unTepnperaus padboThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTuMoCTh MPOLIECCOB B IPUPOJIE.

Tennossie mammubl. [IpuHIUNIBL AeiicTBUA TeIIOBBIX MamuH. [IpeoOpa3oBanus sHEpTUM B
TeryIoBeIX MammuHax. Koaddumuent nmosesHoro nerictBus TerioBoi MamuHbl. [{ukn Kapuo u
ero Ko GUIMEHT MOJIE3HOT0 JeHCTBUSA. DKOJIOTHYeCKre MPoOIeMbl TEIIOIHEPTETUKH.

TexHuueckue ycTpoWcTBa M NPAKTHUUECKOE IPUMEHEHHE: JBHUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOW XOJOJUIBHUK, KOHTUIIMOHED.



Jlemoncmpayuu

V3MmeHeHrne BHYTpPEHHEH SHEpPruu Tejla MpPU COBEPIICHUH DPAOOTHI: BBUIET NMPOOKH M3
OyTBUIKA TOJl JECWCTBHEM C)XAaTOTO BO3/AyXa, HarpeBaHue 3(Qupa B JATYHHOH TpyOke MyTeMm
TpeHusl (BUICOIEMOHCTPAIIHS).

W3meHneHnne BHyTpeHHEH sHepruu (TeMrepaTypsl) Tela Ipu Terionepeaaye.

OnbIT 0 aguabaTHOMY pPacIIMPEHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoi TypOHMHBI, IBUTATENsl BHYTPEHHETO CTOPAHUsI, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomol

N3MepeHne ynenbHOM TeIIOEMKOCTH.

Tema 3. Azpecamuvie cocmoanua eeujecmea. Pazoevie nepexoovl

[TapooOpa3zoBanne u KoHIeHcarus. VcmapeHue w©  KkumeHue. AOCOTMIOTHAsS U
OTHOCHUTEJIbHAS BJIAXXHOCTH BO3Ayxa. HaceimeHHbIil map. Y aenbHas TerioTa mapooOpa3oBaHHs.
3aBUCHMOCTh TEMIIEPATYPhl KUTICHUS OT JAaBJICHHUS.

Tepnoe teno. Kpucramnmaeckue u aMmopgHbie Tena. AHU30TPOIHS CBOWCTB KPHUCTAJLIOB.
Kunkue kpucramisl. CoBpemeHHble Marepuanbl. [lnaBieHue u Kpucramumzauus. Y AelbHas
TeruioTa TuaBneHus. Cyonumanus.

VYpaBHeHuUE TEIJIOBOro OaaHca.

TexHu4eckne yCTpPOWCTBA M TPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP,
KJIOPUMETP, TEXHOJIOTMH  TOJYYEHHUS COBPEMEHHBIX MaTepHalioB, B TOM  YHCIIE
HAaHOMAaTEPHAaJIOB, © HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiicTBa HaCHILIEHHBIX MAPOB.

Kunenue npu moHmKeHHOM JaBJICHUU.

CriocoObI U3MEpEHUS BIAKHOCTH.

Habumroienne HarpeBaHus ¥ IJIaBICHUS KPUCTANTMYECKOTO BEILIECTRA.

JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, n1abopamoptvie pabomoi

N3mepenne 0THOCUTENBHOM BIAXKHOCTH BO3IyXa.

Pa3znen 4. DiekTpoauHamMuka

Tema 1. Inekmpocmamuka

OnekTpu3anus Tel. OJNeKTpudeckud 3apsa. J[Ba BuAa DIIEKTPUUYECKHX — 3apsijIoB.
[IpoBOAHMKY, AUDTEKTPUKHI U TOTYNIPOBOAHUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsija.

Bszaumopeiictue 3apsimoB.  3akoH  Kynona. ToweuHblil  snexkTpuueckuid  3apsn.
Onektpuyeckoe mnojne. Hampsoxk€HHOCTh 3nekTpuueckoro mnons. IlpuHnun cynepno3uuuu
AJIEKTPUUYECKUX MoJeH. JIMHUM HanpsHKEHHOCTH AJIEKTPUYECKOTO MOJIA.

PaGora cun oanekrpocratmdeckoro moisA. [loTenmman. Pa3HOCTH MOTEHIMANOB.
[IpoBOIHMKYN M AUDIIEKTPUKH B JIEKTPOCTATUYECKOM Touie. [[urnekTpuueckass IpOHUIIAEMOCTb.

OnekrpoemMkocTh. KoHzeHcaTtop. DIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa. DHEPrus
3apsHKEHHOTO KOHAEHCATopa.

TexHuyeckue ycCTpoOiiCTBa M MPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHHE 3JEKTPONpPHOOpPOB, KOHAEHCATOpP, KONMUPOBAIbHBIN
arrapar, CTpyHHbIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIT JEHCTBUSA DJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEJL.



DIEeKTPUYECKOE T0JIE 3aPSKEHHBIX TEll.

[TpoBOAHMKY B AIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKas 3alluTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCAaTopa OT IUIOU[aJAM  IUIACTHH,
PACCTOSIHUSL MEXKIY HUMH U TUAICKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomol

N3mepenue 371eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit mox. Toxu 6 paznuunvix cpeoax

DNEeKTPUYECKUM TOK. YCIIOBHSI CYIIECTBOBAHMS AJIEKTPUUECKOr0 ToKa. VICTOUHMKHU TOKa.
Cuna Toka. [TocTossHHBIHN TOK.

Hanpsioxenue. 3akon OMa Ji71s1 yyacTka IEIu.

DNEeKTpUYeCcKoe CONPOTHUBIICHUE. VY nenbHoe CONPOTHUBJIEHUE BEILIECTBA.
[TocnenoBarenvHOE, MapaieibHOE, CMEIIAHHOE COSTMHEHNE TTPOBOIHUKOB.

Pabota anekTpuueckoro Toka. 3akoH Jlxoysi—JIenna. MOIHOCTE JIEKTPHYECKOTO TOKa.

DNeKTpOABMKYILAsl CUJIAa U BHYTPEHHEE COIIPOTHUBIICHHE UCTOYHMKA TOKA. 3aKkoH OMa st
MOJTHOM (3aMKHYTO#) 3ekTpudeckoii nenu. KopoTkoe 3amMbIkaHue.

DneKTpoHHAasi IPOBOJAUMOCTh TBEPABIX METAILIOB. 3aBUCUMOCTb CONPOTHUBIICHUS] METAJJIOB
oT Temriepatypbl. CBepXIIPOBOUMOCTb.

DneKTpuyecKnil TOK B Bakyyme. CBONCTBA 2JIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOCTBEHHass M TpPUMECHass MPOBOAMUMOCTh MOJYIPOBOJIHUKOB.
CgoiicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPHOOPEI.

DNEeKTPUYECKU TOK B pacTBOpax M pacruiaBaxX dAJIEKTPOIUTOB. DIEKTPOTUTHUCCKAS
JUCCOTIMAITUS. DIEKTPOJIH3.

DnekTpuyeckuil ToK B razax. CaMOCTOSATENbHBIA U HECAMOCTOATENbHBIN pa3psaa. MosHus.
[1na3ma.

TexHnueckrue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEepMETp, BOJIBTMETD,
peocTtar, HMCTOYHUKH TOKa, »JJICKTPOHArpEBaTEIbHBIC MPUOOPHI, SJIEKTPOOCBETUTEIIHHBIC
npuOOpbI, TEPMOMETP COMPOTUBJICHHS, BAKYyMHBIM TUOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MTOJIYITPOBOTHUKOBBIN TNOJ, TaIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKEHMS.

3aBUCHMOCTh COMPOTUBIICHUS] HMUWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TIOLIAIN
MOTIEPEYHOTO CEUEHUSI U MaTepHuaa.

CwmemianHOE COeTMHEHUE TIPOBOTHUKOB.

[IpsiMoe m3mepeHne AIIEKTPOABMKYIIEH Cuibl. KOpoTkoe 3amplkaHME TajabBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHMUS.

3aBUCHMOCTbH CONPOTUBIIEHUS METAJIJIOB OT TEMIIEPaTypHI.

[IpoBOAMMOCTD 3JEKTPOJIUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJUMOCTH JAHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3yueHne cMemaHHOTO COEAMHEHUS] PE3UCTOPOB.

N3mepenne  3IEKTPOABMXKYILIEH CHJIBI HMCTOYHMKA TOKA W €ro  BHYTPEHHEIO
COMPOTUBJICHUSI.



Habmtonenue snexTpoinusa.

MexnpeameTrHblie CBSI3H

N3yuenne xypca ¢usukm 6azoBoro ypoBHs B 10 Kjacce OCYHIECTBISIETCS C y4ETOM
COJZIepKATENIbHBIX MEKIPEIMETHBIX CBs3€il ¢ KypcaMu MaTeMaTUKH, OWMOJIOTUH, XUMHH,
reorpauu U TEXHOJIOTHUH.

Meosicnpeomemnvle nowsimus, CBSI3aHHBIE C W3YYEHHEM METOAOB HAy4YHOI'O IO3HAHUSA:
sBJICHUE, Hay4yHbIH (pakT, rumoresa, (usmyeckas BeIMYMHA, 3aKOH, TEOpHs, HaONIO/IECHUE,
AKCIIEPUMEHT, MOJIEIMPOBaHHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHUE CHUCTeMbl ypaBHEHWH, JHHeWHas (QyHKkuusa, napabona,
runep6oia, ux rpaduku U CBOWCTBA, TPUTOHOMETpUYEeCcKre QYHKIMHN: CUHYC, KOCUHYC, TAaHT€HC,
KOTaHI€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPBI M MX IPOEKLUUU Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

Buonoeus: MexaHndeckoe JBIKEHHE B KUBOU mpupoze, Auddy3us, ocMoc, TeIooOMeH
KUBBIX OPraHU3MOB (BHU[bI TEIUIONEPEIAUYH, TEIUIOBOE PABHOBECUE), FIEKTPUUECKHUE SIBJICHUS B
YKWBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJb BEIIECTBa,
MOJIIpHasl Macca, TEIUIOBbIE CBOWMCTBAa TBEPABIX TeN, XKUAKOCTEH W Ta30B, SJIEKTPUUYECKUE
CBOWCTBA METAJIJIOB, AJIEKTPOJIUTHYECKAS AUCCOLUAIINS, TaJIbBAaHHUKA.

T'eoepaghus: BIaXXHOCTH BO31lyXa, BETPHI, 0ApOMETpP, TEPMOMETP.

Texnonoeus: nmpeoOpa3oBaHUe ABIKEHHUH C MUCIIOJIIb30BAHNEM MEXaHH3MOB, YUET TPEHUS B
TEXHHUKE, TMOJIIMITHUKH, HCIIOJNb30BAHHE 3aKOHA COXPAHEHHUs HMITyJIbca B TEXHUKE (pakeTa,
BOJOMET U Jpyrue), JABUTATE]Ib BHYTPEHHETO CropaHus, IapoBas TypOWHa, OBITOBOI
XOJIOAUIIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH MOJyYeHHsI COBPEMEHHBIX MaTepUaliOB, B TOM YHUCIIE
HAHOMATEepHalloB, W  HAHOTEXHOJOTHH,  DJJIEKTpOCTATHYeCKass  3aluTa,  3a3eMJICHHE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, OJIEKTPOHArpeBaTeIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE PUOOPHI, TATbBAHUKA.

11 KITIACC

Paznen 4. DiekTpoanHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[locTostHHble MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoOE MoOJe.
Bekrop maruuTHOM MHAYyKUMK. [IpUHIMI CynIeprio3UMA MarHUTHBIX N0JIeH. JIMHUM MarHUTHON
nHAyKIMK. KapTiHa TMHUI MarHUTHON MHAYKLIUH I0JI IOCTOSIHHBIX MarHUTOB.

MarautHoe 1oje NpOBOJHUKA ¢ TOKOM. KapTWHa JMHUI MHAYKIWM MAarHUTHOTO IOJIS
JUIMHHOTO TPSMOI0 IPOBOJHMKA M 3aMKHYTOI'O KOJBIEBOIO IPOBOJHHUKA, KATYIIKU C TOKOM.
OmneiT Opcrena. BzanMmoaeicTerue MpoBOJHUKOB C TOKOM.

Cuna AMriepa, €€ MOIyJIb M HalpaBJICHHUE.

Cuna Jlopenua, e¢ MOAyslb M HampaBieHue. J[[BrkeHue 3apspKeHHOM YacTHIBI B
OJTHOPOJIHOM MarHuTHoM moiie. Pabora cuiel Jlopenia.

SIBneHne HSIEKTPOMAarHUTHOM HMHAYKIMH. I[IOTOK BEKTOpa MarHUTHOM MHIYKLUH.
DNEeKTpOABIKYIIAs CUJIa MHIYKIUHU. 3aKOH 3JIEKTPOMarHUTHON uHAyKunn Papanes.

BuxpeBoe anekTpuueckoe MoJie. DNEKTPOABIKYIIAs CHUJIa WHIYKIUH B TPOBOJHUKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

NHayKTUBHOCTG. SIBIEHHE CaMOMHAYKLINU. DIEKTPOABIIKYIIAsL CUIa CAMOMHAYKIINH.



DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMAarHuTHOE TOoJIe.

TexHuueckue yCTpoWcTBAa M NPAKTUYECKOE NPHUMEHEHHME: IOCTOSHHbIE MAarHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEINb, YCKOPUTEIN JIEMEHTAPHBIX YaCTUII, UHIYKIIMOHHAS T1E€Yb.

Llemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHnY MHIYKIMKA MarHUTHOTO TIOJIA.

B3anmopeiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuia Amrnepa.

HevictBue cuibl JIopeHiia Ha MOHBI SJIEKTPOJINTA.

SIBneHue FIEeKTPOMAarHuTHOM MHAYKIIUH.

[IpaBuno Jlenua.

3aBUCHMOCTD 3JIEKTPOJBMKYILEH CHIIBI MHAYKIUU OT CKOPOCTH M3MEHEHUS MarHUTHOI'O
MIOTOKa.

SIBneHue caMOMHAYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3yuenrne MarHuTHOTO TIOJISI KATYIITKH C TOKOM.

UccnenoBanue AecTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS AIEKTPOMATHUTHON UHAYKITUH.

Paznea 5. KosieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUMHbBIE KO1EOAHUS

Konebarenbnas cucrema. CBoOogHBIE MexaHMueckue Kkojebanusa. [‘apmoHHueckue
konebanus. Ilepuon, dactora, ammiutyna u ¢aza konebanuid. IlpyKUHHBIH MasTHUK.
MaremaTnueckuil MasTHUK. YpaBHEHHE TapMOHMYECKHUX KosiebaHui. IlpeBpaieHue sHepruu
IIPY TApPMOHUYECKHUX KOJIEOaHUsAX.

Konebarenbubiii  kKOoHTYp. CBOOOIHBIC SJIEKTPOMATHUTHBIC KOJICOAHUS B HIICATHHOM
KoJe0aTeIbHOM  KOHType. AHAIOrus MEXIy MEXaHWYEeCKUMU M DIIEKTPOMArHUTHBIMU
konebanusimu. @opmyina TomcoHna. 3akoH cOXpaHEHMsI SHEPrUHM B HJI€aIbHOM KO0JIeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aryxawomux KoyiebaHusX. BolHyKIeHHbIE MEXaHUYECKUE KosaeOaHusl.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

Ilepemennblii Tok. CHHycOMaNbHBIN NMEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIIIUTYTHOE U AEUCTBYIOLIEE 3HAUEHNE CUJIBI TOKA U HAPSYKEHUS.

Tpancdopmarop. I[IpomsBoacTBo, mepemaya U NOTPeOJIEHHE 3IEKTPUUECKONW HSHEPIHUU.
OKOJIOTMYECKHE PpUCKH TpU IPOU3BOACTBE AJIEKTpodHepruu. KynbTypa HCNONb30BaHUS
AJIEKTPO3HEPTUHU B NTOBCETHEBHOM JKHU3HH.

TexHuueckue yCTpoWcTBa M IPAKTHYECKOE IPUMEHEHHE: DJJIEKTPUYECKUH 3BOHOK,
TeHEPATOP MEPEMEHHOIO TOKA, IMHUU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojiaeOaTeNbHON CUCTEMBI (IPYKUHHBIN WM MaTeMaTUYeCKUI
MasTHHUK).

HaGmonenue 3aTyxaroniux KoiaeOaHuil.

HccnenoBanne cBOWCTB BBIHYXKICHHBIX KOJIeOaHUH.

HaGmtonenue pezonanca.



CB00OIHBIE AJIEKTPOMArHUTHbIE KOJIeOaHMS.

OcmiorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa UM HAmpsOKEHUsT OT BPEMEHM) s
AIEKTPOMArHUTHBIX KOJIeOaHMI.

Pe3onaHc mpu mocienoBaTenbHOM COEIMHEHUHM PE3UCTOpA, KAaTyIIKHM MHIYKTUBHOCTU U
KOHJIEHCATOopa.

Mogenb IMHUY 3JIEKTpoIIepe1adHm.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPUOAA MAJIBIX KOJI€OaHH rpy3a Ha HUTH OT JAJTUHBI HUTH U
Macchl Tpy3a.

HccnenoBanue TMEpEMEHHOIO TOKa B ILENM U3 IOCIEAOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIlIKU U PE3UCTOopa.

Tema 2. Mexanuueckue u 31eKmMpoMazHuUmMHble 60JIHbL

MexaHnueckue BOJIHBI, ycloBHs pacripocTtpaHenus. [lepuon. CkopocTh pacnpocTpaHeHus
u panuHa BosHbl. [lomepeunble W mpononbHble BoOJHBL. MWHTepdepeHnus u nudpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ['poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHbIE BOJIHBI. YCIIOBUS M3JIy4YEHMs AJIEKTPOMAarHUTHBIX BOJH. B3aumuas
opueHTtauus BektopoB E, B, V B anekrpomarnuTHOi BosiHEe. CBOMCTBAa 3JE€KTPOMAarHUTHBIX
BOJIH: OTpa)X€HWE, MpeJIOMJICHUE, NoJjsapu3anus, audpakius, uHrepdeperius. CKOpOCTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3n€KTpOMarHUTHBIX BOJH. [IpUMeHEHHE 3JE€KTPOMArHUTHBIX BOJIH B TEXHUKE U
ObITY.

[IpuHIMIIBI paguOCBA3U U TeIEeBUICHU. Pagronokanusi.

DNEKTPOMarHUTHOE 3arpsI3HEHNE OKPYKaroLIeH Cpeibl.

TexHuyeckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
YIBTPA3BYKOBasl TMATHOCTUKA B TEXHUKE U MEJIMLIMHE, pajap, paauolpUEMHHUK, TEIEBU30D,
anTenHa, tenedon, CBY-meyp.

Jlemoncmpayuu

OO6pa3oBaHue U PacCIpPOCTPAHCHHUE TOTIEPEUHBIX U TIPOIOJILHBIX BOJIH.

KoneOmromeecs Te10 kak UCTOUHUK 3BYKa.

Habmonenue otpaskeHus: U MpeaoMIICHHUSI MEXaHUYECKHUX BOJIH.

Habmonenne unrepdepeHny u AUPpakiud MEXaHUYeCKUX BOJIH.

3BYKOBOM pPE30HAHC.

HaOmoienue CBSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIATYJIOM W YacTOTOU
KoseOaHuil.

HccnenoBanne CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPa)K€HUE, MPEIOMIICHHE,
noJsipu3anus, Tupakuus, HHTepdepeHns.

Tema 3. Onmuxa

I'eomeTpuyeckas ontuka. [IpsMonrHeitHOe pacIpOCTpaHEHUE CBETA B OJTHOPOAHOM Cpeje.
JIyu cBera. ToUeUHBII UCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpaxkeHMsl cBeTa. [locTpoeHune H300pa’keHUM B IJIOCKOM
3epKaje.

[Ipenomnenne cBera. 3aKkOHBI TpEIOMIICHHS CBeTa. AOCONIOTHBIM  TOKa3aTesb
npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. IlpenenbHbId yrojg MOJHOIO BHYTPEHHETO
OTpaXKEHUSI.

JHucnepcus cBera. CloHbIH cocTaB 6eroro cera. L{Ber.



CoOupatomie ¥ pacceuBaronre JuH3bl. ToHkass nuH3a. DOKYCHOE pPACCTOSHUE U
OIITHYECKasi cujia TOHKOM JuH3bL. [locTpoeHne n3o0pakeHuii B COOMPAIOIINX U PacCEUBAIOIINX
nuH3ax. PopMyIia TOHKOW JIMH3BL. Y BEJIUYCHUE, 1aBAEMOE JIMH30M.

IIpenensl IPUMEHUMOCTH I€OMETPUUECKON ONTHUKH.

BonnoBast ontuka. WHtepdepenuus cBera. KorepeHTHble HMCTOUHUKHU. Y CIOBHSA
HaOJI0IeHUS] MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIIMOHHON KapTUHE OT JABYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOYHHUKOB.

Hudpakuust cBera. [dudpakiuoHHas penierka. YciloBue HaOMIOACHUSA TJIABHBIX
MaKCHUMYMOB IIPH M1aJICHUH MOHOXPOMATHYECKOTO CBETA HA JU(PPAKIIUOHHYIO PEILCTKY.

[TonApuzanus ceera.

Texnuueckue ycTpoicTBa M INpPaKTHYECKOE NPUMEHEHHE: OYKH, Jymna, (oroarmnapar,
NPOCKIMOHHBIN ammapaT, MHMKpPOCKOI, TEJECKOI, BOJIOKOHHAs ONTHKA, JU(PpaKIUOHHASL
peLIeTKa, NOJIIPOUL,.

Jlemoncmpayuu

[IpssMonuHEHOE pacHpOCTpaHEHUE, OTPAKEHHUE U MpeJoMIIEHHE cBeTa. OnTHdeckue
prOOPHI.

ITosnHOE BHYTpEeHHEE oTpaxkeHHe. Moiens cBeToBoa.

HccnenoBanue CBOMCTB N300paKEHUH B JIMH3AX.

Monenu MUKpOCKOIIa, TEIECKOIA.

Habmtonenne naTepdepeHnu cpera.

Habmtonenne nugpaknuu cBera.

Hab6mronenue aqucnepcun ceta.

[TosydyeHune cnekTpa ¢ NOMOUIbIO IPU3MBI.

[TonmyuyeHue ciekTpa ¢ MOMOILBIO AU(PPAKIIUOHHON PELIETKH.

Habmronenue nonspusaiyu cBeTa.

Yuenuueckuui sxcnepumenm, rabopamopruie pabomul

N3mepenue nokaszaresns NpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBOMCTB N300pakeHUN B JIMH3AX.

Habmtonenue nucnepcuu cBerta.

Paznen 6. OcHOBBI cienUAJIbLHOM TEOPUH OTHOCUTEIbHOCTH
I'paHnIBI IPUMEHMMOCTH KJIACCHYECKOW MeXaHHMKHU. IlocTynaTel cnenualbHOW TEOpUH
OTHOCUTEIBHOCTH: HWHBAapUAHTHOCTh MOJYJISI CKOPOCTH CBE€Ta B BaKyyme, MPUHIUI
OTHOCHUTEIHLHOCTH DWHINTSHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMeIJICHUE BPEMEHH U COKPALIEHUE JUIHHBI.
DHEprusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHIIBI.
CBsi3b Macchl ¢ SHEPTUEH U UMITYJILCOM PENSATUBUCTCKON YaCTULIBI. DHEPIHs TTOKOSI.

Paznen 7. KBanroBasi ¢pusuka
Tema 1. dnemenmul KGAHMOBOU ONMUKU
®otonbl. Dopmyia [Tnanka cBs3u 3HEPTUU (POTOHA C €r0 YACTOTON. DHEPTHS U UMITYJIbC
¢doroHa.
Otkpeitue u wuccnenoBanue (oroddpdexkra. Ombiter A. T. CromeroBa. 3aKOHBI
¢doroaddekra. Ypasnenue DitHmTeiina g porospdexra. «Kpacnas rpanunay porodddexra.
Hasnenue ceera. OmneiTel [1. H. JIeGenena.
XUMHUYECKOE ICMCTBHUE CBETA.



TexHuueckue ycTpoiCcTBa U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT, (HPOTOAATUHK,
coJIHEeYHasi OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®oTo3eKT Ha YCTaHOBKE ¢ IMHKOBOU MJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHEro ¢orodddekra.
Ceeroauon.
Conneunas Gartapest.
Tema 2. Cmpoenue amoma
Mopens atroma Tomcona. Omnwitel Pesepdopaa mo paccesauto o -dactuil. [lnanerapnas
Mozenb atoma. Iloctynarel bopa. U3nydenue u norsiouieHre GOTOHOB MpU MEPEXojie aTroma C
OJIHOTO ypOBHSI DJHEpruum Ha Jpyrol. Buapl cnekrtpoB. CnekTp ypoBHEH S3HEpPruum aroma
BOZOpPOJA.
BouniHoBbI€ cBoOMcTBa yacTull. BonHb! ae bpoinsa. KoprycKysspHO-BOJIHOBOU JTyaau3M.
CHOHTaHHOE U BBIHYKJIECHHOE U31yYEHHE.
TexHuueckue yCTpPOMCTBA MW NIPAKTUYECKOE NPUMEHEHHWE: CHEKTPaJIbHBIM aHAIU3
(cTIeKTpOCKOI), J1a3ep, KBAHTOBBIM KOMIBIOTEP.
Jlemoncmpayuu
Mopenb onbiTa Pesepdopra.
Onpenenenre JJIMHBL BOJIHBI JIa3epa.
Habmoienne nuHeRvaThIX CIEKTPOB U3ITYUYEHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul
HaGmronenue nuHeivaToro crekrpa.
Tema 3. Amomnoe a0po
OKCHEpPUMEHTBI,  JOKa3bIBAIOIINE CJI0’)KHOCTh CTpOEHHs  sjpa. OTtkpbITHE
panuoaktuBHOCTH. OnbITH Pe3epdopaa mo onpeaesnieHuio cocTaBa paJloakTUBHOTO U3TyUYEeHHUS.
CgoiicTBa anb(a-, 6era-, raMmma-u3nydeHus. BnusHue paguoakTHBHOCTH HA >KUBBIE OPTaHU3MBI.
OTtkpeITHE TIpOTOHA W HeWTpoHa. Hyxknonnas monens sigpa [eiizenOepra—lBaneHKo.
3apsn sapa. MaccoBoe uuciio sapa. M30Tomnsl.
Anbda-pacniag. DNEKTPOHHBIA W MO3UTPOHHBIA OeTa-pacnaia. ['amma-uznydenue. 3aKoH
paZMoaKTUBHOIO pacraja.
DOHeprus CBsI3M HYKJIOHOB B sijpe. Snepueie cuibl. Jlegekt macch
anpa. SnepHsle peakuuu. JleneHue u CUHTE3 sep.
SAnepusiii peakrop. Tepmosnepusiit cunte3. [Ipo0Oiemsbl U nepcneKTUBDI AAEPHOMN
SHEPIreTUKU. DKOJOTMYECKHUE ACTIEKTHI SIIEPHON IHEPTrEeTUKH.
DnieMeHTapHble YacTullbl. OTKPBITHE O3UTPOHA.
Metobl HaOMIOEHNS U PErUCTPALIIH 3JI€MEHTAPHBIX YacTHUII.
@dynnaMeHTaIbHBIE B3aUMOAeHcTBUS. EquHcTBO hrisnyeckoil KapTHHBI MUpA.
TexHuueckue ycTpoiicTBa M NPAKTHUUECKOE NMPUMEHEHHE: JT03UMETp, Kamepa BuiibcoHa,
SJIEPHBIN peakTop, aTOMHast 6oMOa.
Jlemoncmpayuu
Cu€TunK HOHU3UPYIOLMX YACTHII.
Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM doTorpadusim).

Pa3nea 8. DiieMeHTBI aCTPOHOMMH U ACTPOPHU3UKHU



Otanbl  pa3BuTusi acTpoHomuu. IlpukiiamHoe U MHUPOBO33PEHUYECKOE  3HAUCHHE
aCTPOHOMUH.

Bun 3Bé3nH0Tr0 HebOa. Co3Be3nus, SpKue 3BE3/Ibl, TUIAHETHI, UX BUIUMOE JBHKEHHUE.

ComnHeunas cucrema.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHeprum ConHUA W 3BE3[. 3BE3[bI, HX
OCHOBHBIEC XapAaKTEPUCTUKHU. JlMarpamMma «CHEKTpajdbHbIA KJIACC — CBETUMOCTB». 3BE3JIbI
IJIaBHOH TMOCIIEHOBATCIHLHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTH» IS 3BE3J IJIaBHOM
MocJeIoBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3Be3[. CoBpeMEHHBbIE MPEACTABICHUS O
MPOUCXO0KACHUH | 3BoJonK COJIHIIA U 3BE3/T. DTallbl )KU3HU 3BE3/I.

Muneunsiii [1yTe — Hama "anaktuka. [lonoxenue u nuxenue ConHua B ['anaktuke. Turmsl
rajakTuk. PagroranakTuku v kBazapbl. YepHbIE BIPHI B siApax rajakTHK.

Bcenennas. Pacmupenne Bcenennoil. 3akon XaO6na. Pasberanue ramaktuk. Teopus
Bonpuioro B3peiBa. PennkroBoe nu3inyueHue.

MacmrabHast CTpYKTypa Bcenennoit.
Meraranakruka. Hepewennsie poOIeMbI
aCTPOHOMHHU.

Yuenuueckue nabnooenus

HaOmroneHuss HeBOOPYKEHHBIM I71a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX HPUIIOKEHUH
11l ONPEIeNICHUs TIOJI0KEHNSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JAaTy: OCHOBHBIE CO3BE3MS
CeBepHoOro nosymapus 1 sipkue 3BE3/bl.

HabGmtonenus B reneckon Jlynsl, miianer, Mineunoro IlyTu.

O0o0maruee NoOBTOPEHNE

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHON u
THYECKON cdepax [AeATENTbHOCTH 4YellOBeKa, pPOJb M MeCTO (HU3MKM U acTPOHOMHUHU B
COBPEMEHHOW HayyHOW KapTHHE MHpPA, pOJIb (QHU3MUECKOW Teopurn B (HOPMHUPOBAHUU
npecTaBiIeHu 0 PU3NYECKON KapTHHE MUPa, MECTO (PU3UUECKOM KapTHHBI MHUpa B 00LIEM psity
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MPEICTAaBICHUI O IPUPO/IE.

Me:xknpeameTHble CBSI3U

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 11 Kiacce OCyIIECTBIIAETCS € y4€TOM
COJIepKATENIbHBIX MEXIIPEIMETHBIX CBs3€il ¢ KypcaMd MaTeMaTHKH, OWMOJIOTUH, XUMHH,
reorpaguu U TEXHOJIOTUU.

Meosicnpeomemnvle nowsimus, CBSI3aHHBIE C W3YYEHHEM METOAOB HAy4YHOI'O MO3HAHUSA:
SBJICHWE, HAY4HbIM (akr, rumnores3a, (usndeckas BeIUYMHA, 3aKOH, Teopus, HaOIroneHHe,
JKCIIEPUMEHT, MOJEIMPOBAHNE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHUEe CUCTEMbl YpaBHEHHH, TPUTOHOMETpHUYECKHE (DYHKLIMU: CHUHYC,
KOCHUHYC, TAaHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOCKIMM HAa OCU KOOPJAMHAT, CIOXEHHE BEKTOPOB, IPOM3BOJHBIC JIEMEHTAPHBIX (YHKLUI,
NPU3HAKU 000U TPEYTOJIbHUKOB, ONpeAeTIeHNE TUIONIAAN TUIOCKUX (GUTyp U 00bEMa Tel.

Buonozus: snexTpuyeckue SIBICHUS B JKUBOM Npupoje, KosiebaTelabHbIE IBMKEHHUS B
KUBOW NpPUPOJE, ONTHUYECKHE SBICHHUS B JKUBOM NIpupoje, AEWCTBUE pajuallid Ha JKHUBbHIE
OpPIraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpHUCTalIMdeckass CTPYKTypa TBEpHAbIX Tel,
MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN PElIeTKH, CIIEKTPAIbHbIN aHAIu3.

l'eocpaghus: marHUTHBIE TONIOCA 3€MIIM, 3aJIe)KM MAarHUTHBIX pyJl, OTOChEMKA 3€MHOM
IIOBEPXHOCTH, IPEJCKA3aHNE 3€MIIETPSCECHUN.



Texnonozus: NTUHAN DJIEKTPOIEPENad, T€HEPATOP MEPEMEHHOIO TOKA, JIEKTPOIABUIATENb,
WHAYKIMOHHAs TeYb, pajnap, paJuONPUEMHHUK, TEJIeBH30p, aHTeHHa, TenedoH, CBY-meus,
MPOCKIIMOHHBIHN anmapar, BOJIOKOHHAs ONTHKA, COTHEYHAs1 OaTapes.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne ydeOHOro mpeamera «Dusmka» Ha ypoBHE CpeaHEro oO0Imero odpa3oBaHUs
(6a30BBIf  ypOBEHB) JIODKHO  OOECHEUUTHh  JIOCTHXKEHHE  CIEIYIOUX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJbTaThl OCBOEHHUS yueOHOro mpeamera «DPu3nka» IOHKHBI OTpPaXKkaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOUINXCs PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpPEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX OpPHEHTAlWW, TMO3UTUBHBIX BHYTPEHHHX
yOCKICHHI, COOTBETCTBYIONIMX TPAJAWIMOHHBIM IICHHOCTSIM  POCCHUIHCKOTO  0OIecTBa,
pacUIMpEeHHE >KMU3HEHHOTO OMNbITa U OMbITa JACSITEIIbHOCTU B IMPOIECCE pealu3allid OCHOBHBIX
HaIpaBJIeHUN BOCIUTATEIHLHOM NESITEIILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxxaaHCcKoOro BOCMTAHMSA:

cOPMUPOBAHHOCTh  TPAXKIAHCKOW MO3UIMHM  O0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUNUCKOro OOIIeCTBa;

MPHUHITHE TPATUIIMOHHBIX OOIICYEIOBEYECKUX TYMAHUCTHUECKUX M JEMOKPAaTHYECKUX
LIGHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIIPHOCTh B MHTEPECaX IPaXkIaHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIHLHON OpraHH3aIii;

YMEHHE B3aMMOJICHCTBOBATh C COLMAIBHBIMH HHCTHUTYTaMH B COOTBETCTBHHM C HX
GYHKIIUSMU ¥ HA3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKOW JI€ATEIbHOCTH;

2) N1aTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON T'pa)TaHCKOW MICHTUYHOCTH, MATPUOTHU3MA;

IIEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHUSM POCCHUUCKHUX
YYEHBIX B 0071aCTH (PU3UKHU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAllMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B ICSITEILHOCTH YUYCHOTO;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYIyIIETro;

4) 3cTeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKJIIOYasi 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIETO
¢bu3nueckoil Hayke;

5) TpyA0BOIro BOCIMTAHUSA:

WHTEpPEC K pasIuyHbiM cdepaMm Tpo(ecCHOHATBbHON IeATEIbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3UKOW W TEXHHUKOW, yYMCHHE COBEpPIIATh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peanu3oBbIBaTH COOCTBEHHBIC KU3HEHHBIE IIJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO W CaMOOOPa30BaHUIO B 00JACTH (U3UKH Ha
MPOTSKEHUH BCEU KU3HH;

6) 3K0JI0rM4YecKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIBTYPBI, OCO3HAHHE TJIO0AILHOTO Xapakrepa
AKOJIOTMYECKUX MPOOIIeMm;



IUIAHUPOBAHUE M OCYIIECTBIEHUE ICHCTBHM B OKpYXaloLIEW Cpele Ha OCHOBE 3HAHUS
LeJIeH yCTOMYUBOTO Pa3BUTHS YEJIOBEYECTBA;

pacIlIpeHHE OIbITa JEATENBHOCTH OJKOJIOTMYECKOM HaNpaBICHHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAHUN 110 PU3UKE;

7) HEHHOCTH HAYYHOT0 TO3HAHMS:

Cc(OPMHPOBAHHOCT, MHUPOBO33PEHUS,, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3ButTus HU3NUECKON HAYKH;

OCO3HAHUE LIEHHOCTU HaYYHOMU JESTEIbHOCTH, TOTOBHOCTH B MPOIECCE U3yUeHUs! PU3UKU
OCYILIECTBIIATh POEKTHYIO U HCCIIEN0BATENBCKYIO IEATENBHOCTh MHINBAYAIBHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTe/bHbIe YHHBeEPCAIbHbIE YUeOHbIe AeiicTBUS
Ba3oBble Jornueckue 1eMcTBUSA:

CaMOCTOSITENTbHO (hOPMYIHpPOBaTh U aKTyaJTU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

OTIpEICTIATH 1eNIN ACSITENFHOCTH, 3a]]aBaTh MapaMeTPhl U KPUTEPUH UX JTOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMBIX (PU3NUECKUX SBICHUSX;

pa3pabaTbIBaTh IUJIaH PEHICHUS MPOOJIEMBI C yUETOM aHAN3a UMEIOIINXCS MaTePUATbHBIX
1 HEMATEePUATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIETISM,
OLIEHMBATh PUCKU MOCJIEICTBUN AESITENTbHOCTH;

KOOPJMHHUPOBATH U BHITIOIHATH PabOTy B YCIOBHSX PEAIbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3zoBble nccienoBareibckue 1eHCTBUS:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMH TMOHITHSAMH W MeToAamMu (PH3U4ecKoi
HayKH;

BJIAJICTh HAaBBIKAMH yYeOHO-HMCCIIEI0BATEILCKON W MPOCKTHOM NEATETHHOCTH B 00JacTH
(bu3HKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOUCKY METO/IOB PEelIeHHs 3a]1a4
(bu3NYECKOro cofiepKaHusl, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B O3HAHMS,

BJIAJICTh BUJAMHU JEATEIHHOCTH MO IOJNyYEHHIO HOBOTO 3HAHMS, €r0 HHTEPIPETAInH,
npeoOpa3oBaHUI0 W TPUMEHEHHIO B Pa3IHYHBIX YYEOHBIX CHUTYaIMsIX, B TOM YHCIE TIPH
CO37IaHUU yYEOHBIX MPOCKTOB B 00J1aCTH (DU3UKH;

BBISBJISITh TMPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3a/ayy, BbBIABUTaTh
TUIOTE3y €¢ pEeILICHUs, HAaXOOUTh apryMEHTHl MJisl JI0Ka3aTelIbCTBA CBOUX YTBEPXKICHUH,
3aJjaBaTh MapaMeTPbl U KPUTEPUH PEIICHNUS;

aHAJTM3UPOBATh TIONYYEHHBIE B XOJAE pEIICHUS 3aJaud pe3ylabTaThl, KPUTHUYECKU
OILICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBHSX;

CTaBUTh M (HOPMYJIHMPOBATH COOCTBEHHBIC 3a/Jauyd B OOpa30BaATEIIbHOW JESITEIBHOCTH, B
TOM YHCIIE NPU U3YUYEHUHN (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETCHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS MO (PU3UKE B IPAKTHUUYECKYIO 00JaCTh KU3HEACSATEIbHOCTH;

yMETh UHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE UJIEH, TIPe/IaraTh OPUTHHANBHBIE TIOJXOAbl U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33a4H, JOIMyCKAIOIIUE allbTePHATUBHBIEC PEIICHHUS.



Padora ¢ undopmanueii:

BJIaJIeTh HaBbIKAMH IOJY4YeHUs MH(pOpMALMU (PU3HMUECKOTO COAEPIKAHUS U3 HUCTOYHHUKOB
pa3sHBIX THIIOB, CaMOCTOSITENBHO OCYIIECTBIIATh IOMCK, aHAJIW3, CUCTEMATH3ALMIO U
MHTEpIpETaLNIO HHPOPMALIUU PA3IMYHBIX BUJIOB U ()OPM MpE/ICTaBIICHUS;

OLIEHUBATh JJOCTOBEPHOCTh UH(OPMAIIHH;

UCTIOJB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B
pElIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX W OpraHM3allMOHHBIX 3a/ad C COOJIOJEHHEM
TpeOOBaHUIl 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, peCypcocOepeKeH s, IPABOBbIX U
TUYECKHX HOPM, HOPM MH(OPMAIIMOHHOHN 0€30MacHOCTH;

co3/laBaTh TEKCTbl (DU3UYECKOTO COJAEP)KaHMs B pasIMYHbIX (opMmarax ¢ Y4eTOM
Ha3HaueHUs WHPOpPMALMU W LEJNEeBOM ayJauTOpuu, BBIOMpas ONTUMANbHYIO (opMmy
IIPEACTABJICHUS U BU3YaIU3aLUH.

KoMMyHUKAaTHBHBIE YHHBepPCAJIbHbIE YUeOHbIE elCTBHA:

OCYIIECTBIISITH OOIIEHHE Ha YpOKaX (PU3UKH U BO BHEYPOUHOH IS TEITHHOCTH,

pacro3HaBaTh NPEANOCHIIKH KOHGIMUKTHBIX CUTYalli U CMT4aTh KOH(IMKTEHI,

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHS C HCIOIb30BAHHEM SI3BIKOBBIX
CPEICTB;

IMOHUMATh U HUCII0JIB30BATh IMPCUMYIICCTBA KOMaHHHOI\/’I u I/IHI[I/IBI/I)IyaJ'II)HOI\/’I pa6OTBI;

BBIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX JCHCTBHH C y4ETOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)KJJOTO WiIeHa KOJUIEKTUBA;

NPUHUMATh LU COBMECTHOM JIeSITEeNbHOCTH, OPraHU30BbIBATh W KOOPAMHHPOBATH
JEUCTBUSL MO €¢ JOCTHXKEHHUIO: COCTAaBJIATh IUIAH JEHCTBUHM, pacnpeAeisTb POJIM C y4eTOM
MHEHHH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON pabOTHI;

OICHUBATH Ka4YC€CTBO CBOCTO BKJIaJd W KaXXJA0I'0 ydaCTHHKA KOMAaH/bI B O6H.IHﬁ PE3YIbTAT
o pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IIPOCKTHI, OLUCHUBATH HUACHU C IIO3MIMU HOBHU3HLI, OPUTHHAJIBHOCTH,
NPaKTHYECKOI 3HAUNMOCTH;

OCYLIECTBIIATh TIO3UTHBHOE CTPAaTETMYECKOE IIOBEICHHE B PA3IMYHBIX CHTYaIlHsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaskeHHE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIC yHUBEpCaJIbHbIE Y4eOHbIE 1eliCTBUSA
Camoopranmusanus:
CaMOCTOSITENTFHO OCYIIECTBIATh MO3HABATENbHYIO IESATENLHOCTh B 00JacTh (PU3MKU U
ACTPOHOMUHU, BBISIBJIATH MTPOOJIEMBI, CTaBUTh U ()OPMYIIMPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSATENIbHO COCTaBJIATH IUJIAH PEIIEHUs PACUCTHBIX M KAYeCTBEHHBIX 3a/ay, IUIaH
BBIIIOJTHEHUSI TMPAKTUYECKOM pabOThl € YUETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHU;
JaBaTh OLEHKY HOBBIM CUTYAIIHsIM;
paciupsaTh paMKH y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;
JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OLICHUBATh MIPUOOPETECHHBIN OTIBIT;
CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHHUIO JPYAUIMH B 00JacTH  (PU3MKH,
MTOCTOSTHHO TTOBBITIIATh CBOM 00pa30BaTEIbHBIN M KyJIBTYPHBIA YPOBEHB.
CaMOKOHTPOJIb, SMOIUOHAJIbHbI HHTE/IEKT:



JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, BHOCUTh KOPPEKTUBHI B ACSITEILHOCTD, OLICHUBATh
COOTBETCTBHE PE3YJIHTATOB LIEIISIM;

BJIAJICTh HABBIKAMU MMO3HABATEIBHON pPe(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHMA
¥ MBICJTUTEILHBIX TIPOIECCOB, X PE3yJIbTATOB M OCHOBAHMIA,

WCTIOJIB30BaTh MPUEMBI pe(IICKCUU JIJIS OIICHKH CUTYAIlMH, BEIOOpA BEPHOTO PEIICHUS;

YMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEUICHHUS 110 UX CHIDKEHHIO,

MPUHUMATH MOTHBBI U ApTYMEHTBI IPYTHX MPU aHAIU3E PE3YJIbTATOB JCATEIHLHOCTH;

MPUHUMATH Ce0sl, MOHUMAasi CBOU HEJOCTATKU M JIOCTOWHCTBA;

MPUHUMATH MOTHBBI U apTYMEHTBI JPYTHX MPU aHAIU3E PE3YJIbTATOB JCITCIHHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporiecce OCTHKEHHS TUYHOCTHBIX PE3YJITATOB OCBOCHHUS IPOTPAMMBI 110 (PU3UKE JITIS
YPOBHS cpeaHero oOmiero o0pa3oBaHusi y OOyYarOIIMXCS COBEPIICHCTBYETCS dMOIMOHAIBHBIN
WHTEJUICKT, MPEANOoJaraloniuii chOpMHUPOBAHHOCTS:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh TIOHUMATh CBOC MOIIMOHAILHOE COCTOSHHE,
BUJICTh HAMPABJICHUS PA3BUTUS COOCTBEHHOU SMOIMOHATBHOU c(hepbl, OBITH YBEPEHHBIM B ce0¢€;

CaMOperyJIMpOBaHUs, BKITIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOC IIOBEJICHUE, CIIOCOOHOCTh aJalnTHPOBATHCS K 3MOIMOHAIBLHBIM
WU3MEHEHHSIM U TPOSIBIISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTPEMIIGHHE K JOCTIDKCHUIO IENU U YCIeXy,
ONTUMU3M, UHUIIUATUBHOCTh, YMEHHUE JACHCTBOBATH UCXOS U3 CBOUX BO3MOXKHOCTEH;

AMMATHH, BKIIOYAIONICH CIIOCOOHOCTh TOHUMATH 3MOIMOHAILHOE COCTOSHHUE JIPYTHX,
YYHUTBHIBAThH €TO MPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTH K COYYBCTBHIO M COTICPEKUBAHUIO;

COIMATHHBIX HABBIKOB, BKITFOUYAIOIINX CIIOCOOHOCTh BHICTPAMBATh OTHOIICHUS C JIPYTUMHU
JIIOJTbMU, 3a00TUTHCSI, IPOSIBIIATH UHTEPEC U pa3periaTh KOH(IUKTHL.

INPEAMETHBIE PE3YJIBTATDI

K xoniy oOyuenust B 10 ki1acce npeaMeTHbIe pe3yiabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD Yy OOYHAIOLIUXCS YMEHHIA:

JIEeMOHCTPHPOBATh HA MPUMEPaxX poiib U MECTO (PU3MKH B (POPMHUPOBAHUHM COBPEMEHHOM
Hay4YHOU KApTUHBI MMPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJIOTHH, B IPAKTUYECKOU
NeATEIILHOCTH JIIOJIEH;

YUUTHIBaTh TPAaHUIBl MPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJeNel: MaTepualibHas
TOYKa, MHEepIHalbHas cUCTeMa OTCUeTa, aOCOJIIOTHO TBEPIAOE TENO, MJCAJIbHBIA ra3, MOJEIu
CTPOCHMSI Ta30B, )KUJKOCTEH M TBEPIABIX TEJI, TOUEUHBIN DJIEKTPUUECKUN 3apsif NPU PELICHUH
buznyecKux 3a/1ay;

pacrio3HaBaTh (hU3NYECKHE SBJICHUS (MPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KUHETUYECKOW TEOpUM CTPOEHUS BELIECTBA M 3JIEKTPOJUHAMHKU:
pPaBHOMEPHOE M PpABHOYCKOPEHHOE IPSIMOJIMHEMHOE MBW)KEHHE, CBOOOJHOE NaJCHHUE Tel,
JMBIDKEHHWE TI0 OKPYXXHOCTH, WHEPIUsA, B3auMojaeucTBue Ten, auddysus, OpoyHOBCKOE
JBUKEHHUE, CTPOCHHME MXUAKOCTEH M TBEPABIX T, M3MEHEHHE o0beMa Tel IMpH HarpeBaHUuu
(oxJaxJIeHNUN), TEIJIOBOE paBHOBECHUE, UCIIAPEHHE, KOHJCHCAIMs, [UIaBJICHUE, KPUCTAJUIN3aLu,
KHUIIEHUE, BIAKHOCTH BO3lyXa, IOBBIIICHUE JABJICHUA Ia3a IPU €ro HarpeBaHUM B 3aKPBITOM
coCyze, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30IpoLeccax, 3JIEKTpU3alus Tell,
B3alMOJIEICTBHE 3aps/10B;



OIHCHIBATh MEXAHWYECKOE MBIDKEHUE, UCTOJb3ys (DU3MYECKHUE BETUYHMHBI: KOOPAHMHATA,
MyTh, TIEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUia, UMIYJbC Tella, KUHeTHYecKas
JHEprus, MOTCHIMANbHAS JHEPrHs, MeXaHudeckas paboTa, MexXxaHWYecKas MOIIHOCTH, MpHU
OMHMCAHUU TIPAaBUIBHO TPAKTOBATh (PU3WYECKU CMBICI HCIOJIB3YEMBIX BEIUYHH, HX
0003HAYCHUS U E€AUHUIIBI, HAXOIUTh (HOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO BEITUYHHY
C ApYTMMH BEJIMYMHAMUY,

ONMHCHIBaTh W3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHHS, HUCIOJIb3Ys
¢u3nyecKkue BENUYMHBI: JaBJICHHWE Tra3a, TemIepaTypa, CpeqHss KHHETHYecKas dHEeprus
Xa0TUYECKOTO JIBM)KCHHUS MOJICKYJ, CpEAHEKBaJpaTUYHAsi CKOPOCTh MOJIEKYJ, KOJIHMYECTBO
TEIUIOTHI, BHYTPEHHsSI DHEPrusi, pabora rasza, Kod(pQHUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JBUTATENS; IPU OMMCAHUU MTPABUIIBHO TPAKTOBATh (DU3HMUECKUN CMBICI UCIIOJB3YEMBIX BEIHUYNH,
ux OOO3HAYeHUs W EIUHUIIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DHU3UIECKYIO
BEJIMYUHY C JIPYTUMHU BEJIMYUHAM;

OMHCHIBATh HU3YUYEHHBIE SJIEKTPUUYECKUE CBOMCTBA BEILECTBA U DJIEKTPUUYECKUE SBJICHUS
(mportiecchl), UCTONB3Ysl (U3MYECKUE BEIMUYMHBL: AJICKTPUUYSCKUU 3apsiji, DJIEKTPUYECKOE TOJIe,
HaIpsSOKCHHOCTh  TIOJISI, TIOTEHIMAJN, Pa3HOCTh TIOTEHIIMAJIOB; TPH OMUCAHWW TMPABUIBHO
TPakTOBaTh (U3MUECKUH CMBICT HCIOJIb3YeMbIX BEJIUYUH, WX OOO3HAUCHUS U EIUHUIIHI,
yKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3NUYECKYIO BEIMYUHY C APYTUMU BEIMUYNHAMU;

aHAJIM3UPOBaTh (PU3UYECKHE MPOILECCHl M SIBICHHUS, UCHONb3YS (U3UYECKUE 3aKOHBI U
MPUHLMIIBL: 3aKOH BceMupHoro tarorenus, I, II m III 3akonbl HproTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUH, 3aKOH COXPAHEHHUS UMITYJIbCa, MPUHLIUI CYNEPHO3ULUN CUJI, IPUHIUIT
paBHOIpaBUs WHEPIHUATBHBIX CUCTEM OTCUCTA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHUIO CTPOCHUS
BEILIECTBA, Ta30BbI€ 3aKOHbI, CBSA3b CpPEIHEH KUHETHYECKOM SHEPruu TEIUIOBOIO JIBHKECHUS
MOJICKYJI C a0COJIOTHOM TeMIlepaTypoOH, MEpPBBIA 3aKOH TEPMOJIWHAMUKH, 3aKOH COXPAHCHHS
ANIEKTPUIECKOTO 3apsya, 3akoH KylioHa, mMpu 3TOM pa3iuyaTh CIIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTeMaTUYEeCKOE BhIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIIMITHI JCHCTBHS MAIlIMH, TIPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTth yCIOBUS MX O€30MaCHOTO UCTOIb30BAaHUS B TIOBCETHEBHOM KU3HU;

BBITIONHATH JKCIIEPUMEHTHI TI0 HWCCIICOBAHHIO (PU3NYECKUX SBICHUH M TPOIECCOB C
UCIIONIb30BAHUEM TIPSAMBIX W KOCBEHHBIX HM3MEpPEHUH, TMpu 3TOM  (POpPMYITHUPOBATH
npobnemMy/3ajady W THIOTE3y Y4eOHOro OKCIIEpUMEHTa, COOUpaTh yCTaHOBKY W3
MPEAIOKEHHOTO 000PYI0BAHUS, TPOBOIUTE OTBIT U (DOPMYJIUPOBATH BHIBOJIBI;

OCYIIECTBIISITh TMpsSMble U KOCBEHHBbIE H3MEPEHHs (U3MUECKUX BEIUYHH, TPHU ITOM
BBIOMpATh ONTUMAIbHBIN CHOCO0 H3MEpPEHUS M HCIOIb30BaThb HM3BECTHBIE METOJBI OLEHKU
MOIPEIIHOCTEN U3MEPEHNUN;

HCCIICIOBATh 3aBUCHUMOCTH MEXIy (H3MYeCKMMH BEITUYMHAMU C  HCIIOJIb30BAHHEM
MNPSIMBIX  U3MEPEHHA, TMPU STOM KOHCTPYHPOBATh YCTaHOBKY, (PHKCHUPOBATH pe3yJbTaThl
MOJTyYEHHOM 3aBUCUMOCTU (DPU3MUYECKUX BEJIWYMH B BUAE TAOIUIl U TpadUKOB, J€JIaTh BHIBOIBI
M0 Pe3yJbTaTaM UCCIEIOBAHMUS;

coOmoaTh MpaBWiia 0OE30MacHOTO TpyAa MPH MPOBEACHUU HCCIENOBAaHHM B paMKax
y4e0HOTO0 JKCIEPUMEHTa, Y4YEOHO-UCCIECNIOBATEILCKOH W TPOSKTHOW  JIEATEIBHOCTH C
WCTIONIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U J1a00paTOpHOTO 000PYIOBAHMUS;

pelars pacueTHbIE 3a/Jadd C SIBHO 3a/JaHHOM (U3WYECKOM MOJENbl0, HCIOJIb3YS
(bu3nyecKre 3aKOHBI ¥ IPUHIIUIIBI, HA OCHOBE aHAN3a YCJIOBHS 3aJa4d BBIOUPATH (GU3NICCKYIO
MOJIeJIb, BBLIEHATh (U3NYECKUE BEIMUMHBI M (GOpPMYIIbl, HEOOXOAUMBbIE M e¢ pelleHus,
MIPOBOAMTDH PACUCThl U OLICHUBATH PEAIbHOCTD MOJYYEHHOTO 3HaYeHHS (PU3NUECKON BEJTMYMHBI,



pelaTs KayeCTBEHHbIE 3aJaud: BBICTPAUBAaTh JIOTMYECKU HEMPOTHBOPEUYMBYIO LIENIOYKY
paccyXKJIeHHU ¢ OMOpPO Ha N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKHUE SIBIICHUS,

UCIIONBb30BAaTh MPU PEIIEHWH YYEOHBIX 3aJad COBPEMEHHbIE HH(POPMAIOHHBIC
TEXHOJOTHH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHPETAlMH U MpeICTaBiIeHHs] y4eOHOU u
HAYYHO-TIOMYJISIPHON HMH(pOpPMAIK, TOJYYCHHON W3 pa3MUYHbIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOTydaeMyto HH(OPMAILIUIO;

MPUBOIUTH MPUMEPHI BKJIA/a POCCUICKUX U 3apyOEKHBIX YUCHBIX-(DM3UKOB B Pa3BUTHUE
HayKH, OOBSICHEHHE MTPOLIECCOB OKPY KAIOIIEro MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETHUECKUE 3HAHUS TO (U3UKE B TOBCEIHEBHOW JKM3HU IS
obecriedeHrs: 6€30MaCHOCTH MPU 0OPALIEHUH C MPHOOpPAMH U TEXHHYECKUMH YCTPOUCTBAMH, JJIS
COXPaHEHHS 3/I0POBbS U COONIOICHUS HOPM IKOJIOTUYECKOTO TIOBEIEHUS B OKPY KaIoIlel cpee;

paboTaTh B TPyMIIE C BHITIOJHEHUEM PA3IMYHBIX COLUATBHBIX POJIeH, TUIAHUPOBATh PaboTy
TpyNNbl, paIlMOHANBHO paCHpeneNsaTh OOS3aHHOCTH U IJIAaHUPOBATh JESATENBHOCTh B
HECTaHJAPTHBIX CUTyallUsX, aJeKBaTHO OLICHMBATH BKJIAJ KaXJOI'O M3 yYAaCTHUKOB TPYIIIbI B
peleHre paccMaTpuBaeMOil MPOOIIEMBI.

K xoniuy oOyuenus B 11 kjacce npeaMeTHbIE pe3yJbTaTbl HA 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y 00YyHAIOIINXCSI YMEHUH:

JI€MOHCTPUPOBATh HAa MPUMEPAX POJb U MeCTO (PU3UKU B (POPMHUPOBAHMH COBPEMEHHOM
HAyYHOW KAapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTUYECKOU
TS TeIbHOCTH JII0JIeH, LIEJIOCTHOCTh U €IMHCTBO (PM3MUECKON KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJeNeil: TOYeuHbIH
ANEKTPUYECKUI 3apsii, Jyd CBeTa, TOYEYHBIM MCTOYHUK CBETA, fAJEpHas MOJEIb aTOMa,
HYKJIOHHAs! MOJIeJIb aTOMHOTIO Ipa MpH pelieHny (pU3nueckux 3ajay;

pacro3HaBath (U3HUECKHE SBIEHUS (MPOLECCH) M OOBSICHATh UX HA OCHOBE 3aKOHOB
ANEKTPOJUHAMUKHA M KBAaHTOBOM (DM3UKH: DIIEKTpUUECKasl MPOBOAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JCHCTBHUS TOKa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAas
UHAYKIHS, ACUCTBUE MAarHUTHOTO IIOJII Ha MPOBOJHMK C TOKOM M JBIXKYIIMICS 3apaf,
3JIEKTPOMAarHUTHbIE KOJICOAHUS U BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHHE CBETA, OTPAXKEHHUE,
npejoMiieHue, uHTepdepeHuus, audpakiuus | TONSApU3alus CBETa, IHUCIEPCUs CBETa,
dotoanekrpudeckuii 3pdext (porodddexr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHUATOTO
CIIEKTpa aToOMa BOJI0PO/JIa, €CTECTBEHHAs! U MCKYCCTBEHHAsl PaIMOAKTUBHOCTD;

OMUCHIBaTh HM3YYCHHBIC CBOWCTBA BEIIECTBA (DIEKTPUUECKHE, MATHUTHBIC, ONTHYECKHE,
ANEKTPUYECKYIO MPOBOAMMOCTh PA3UYHBIX CPEN) U DJIEKTPOMArHUTHBIE SBIECHUS (IIPOLIECCHI),
UCTIONB3ysl (U3MYECKHE BEIWYMHBI: JJIEKTPUUECKUI 3apsa, CWiIa TOKa, 3JIEKTPUUECKOe
HaNpPsDKEHUE, SJIEKTPUUECKOE CONPOTUBIIEHUE, PA3HOCTh OTEHINAJIOB, JIEKTPOABIKYIIAS CUIIA,
pabora TOKa, MHIYKIMS MarHUTHOTO TIONsA, cuia Awmrepa, cwia JlopeHna, WHIyKTHBHOCTD
KaTyIIK{, SHEPTHs AJIEKTPUYECKOTO0 M MAarHUTHOTO TOJIeH, MEepHoJ] M YacToTa KojeOaHWH B
Kos1e0aTeIbHOM KOHTYpE, 3apsl U CUjla TOKa B MPOIECCe TAPMOHMYECKUX AIEKTPOMArHUTHBIX
kosneOaHuil, (OKycHOe pacCTOSHME M ONTHYEeCKas CHJia JIMH3bI, MPH OMHCAHUU MPABUIBHO
TPaKTOBaTh (PUINYECKUII CMBICT HCHOJB3YEMbIX BEIMYMH, UX OOO3HAYEHUS U EIMHMUIIBI,
yKa3bIBaTh (hOPMYJIbI, CBS3bIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMHU BEIMUYNHAMU;

ONMCHIBATh H3YYEHHBbIC KBAHTOBBIC SBICHUS W IPOLECCHI, HUCMONb3Yys (UIUUIECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
uMIynbc (OTOHA, TEPHOA IMOJypacrajga, SHEPTus CBSI3M AaTOMHBIX sIEp, HPU OMHCAHUHU
MPABWJIBHO TPAKTOBATh (DU3MUYECKUN CMBICI HCHOJB3YEMBIX BEJIMYMH, UX 0003HAUCHUS U



€IMHUIIbI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE MAHHYIO (DU3UYECKYIO BEJIMYHUHY C APYTUMH
BEJIMYMHAMU, BBIYHCIISTH 3HaYCHNE (PU3NIECKON BETUUNHBL;

aHATM3UPOBaTh (PU3MYECKHE MPOLECCHl U SBJIECHUS, MCIOb3Yys (PU3MUYECKHE 3aKOHBI U
OpUHLUIBI: 3akoH OwMa, 3aKOHBI TMOCHEAOBATENbHOIO M MAPAJICIBHOTO COEIWHEHUS
NPOBOJHUKOB, 3akoH Jlkoyns—JleHma, 3akoH 3JIEKTPOMArHUTHOM  MHIYKLIHH, 3aKOH
HPSMOJIMHEMHOTO PACIpPOCTPAaHEHUsI CBETA, 3aKOHBI OTPA)KEHUsSI CBETA, 3aKOHBI IPETOMIICHUS
CBETa, ypaBHeHHME OWHIITeHHa I QoTodp¢erra, 3aKOH COXpPAHEHUS DHEPruH, 3aKOH
COXPAaHEHHUs HMIIyJIbCA, 3aKOH COXpPAHEHMsI DSJIEKTPUUYECKOIro 3apsia, 3aKOH COXpPaHEHUs
MaccoBOr'0 4HcCla, MOCTyJaThl bopa, 3aKOH pajnOakTUBHOIO pacnajaa, IpU 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIpRKEHHE W YCIIOBHS (TpPaHHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OIIPEAEIATh HANPABJIECHUE BEKTOpPAa MHAYKIUM MAarHUTHOTO IOJS IPOBOJHUKA C TOKOM,
cuiibl Amnepa u cuiibl JlopeHua;

CTPOUTH U OIHKCHIBATH M300pakeHHE, CO31aBaEMOE IJIOCKUM 3€pPKAJIOM, TOHKOW JIMH30M;
BBINOJIHATH 3KCIIEPUMEHTHI TI0 MCCIIEIOBAHNIO (PU3NYECKUX SIBJICHUHM U TPOLIECCOB C
UCIIOJIb30BaHUEM TPAMBIX W KOCBEHHBIX M3MEpEHui: 1npu ITOM  (OpMYJIMPOBATH
npobnemy/3agayy M TUIOTE3y Y4eOHOro SKCIEpUMEHTa, CcOOMpaTh YCTAaHOBKY W3

IIPEUI0KEHHOr0 000pYJOBaHUS, IPOBOAUTH OIBIT U (POPMYIIMPOBATh BHIBOJIBI;

OCYLIECTBIIATh MpPSIMbIe W KOCBEHHBIE H3MEPEHUs (QHU3MUECKUX BEJIWYMH, INPH HTOM
BbIOMPATh ONTHUMAJbHBII CIIOCOO H3MEPEHUS M HCIOJb30BATh HM3BECTHBIE METOJbl OLIEHKH
MIOTPELIHOCTEN U3MEPEHU;

MCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEITUYMH C MCIOJIB30BAHUEM MPSMBIX H3MEPEHUN:
IIPU ATOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJbTAaThl MOJYYEHHON 3aBHCHUMOCTH
¢bu3nyecKux BEJIWYMH B BHUAE TaOMUI M TrpauUKOB, JelaTh BBIBOJABI MO pe3yJbTaTaMm
HCCIIeI0BaHMS;

coOiogaTh IpaBuiaa O€30MacHOrO TpyJAa IpU MPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOro IKCIEPUMEHTa, Y4eOHO-UCCIEeNOBATEeIbCKOW U TMPOEKTHOW JAEATENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOHCTB U 1a00paTopHOro 000pyI0BaHHUS;

pemiate pacueTHBIC 3aladdl C SIBHO 3aJaHHON (U3WYECKOW MOJENBI0, HCIIONIb3YS
¢u3nueckre 3aKOHBI U MPUHIUIB], HA OCHOBE aHAJN3a YCIIOBHS 337audl BHIOUPATH (PU3HUECKYIO
MOJI€b, BBIIEIATh (U3NYECKUE BEIMYMHBI M (GOpMYJIbl, HEOOXOAUMBbIE M €€ pelleHus,
IIPOBOAMTDH PAcUEThl U OLICHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HaYeHUS (PU3UUECKON BEJIUMUMHBI,

pelaTh KayecTBEHHBIE 3aJayM: BBICTPAMBATh JIOTMYECKM HEMPOTHUBOPEUMBYIO IIETIOUKY
paccyXKJeHUI C ONOPOI HAa N3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTU U (PU3UUECKUE SIBIICHUS,

UCTOJb30BaTh MPH pPELIeHUHM YYeOHBIX 3aJady COBpPEMEHHbIe HH(OpMAIMOHHBIE
TEXHOJIOTUM Ul TOUCKA, CTPYKTYPHUPOBAHHMS, MHTEPIIPETALUN U TPEACTaBICHUS Y4eOHOU U
HAy4YHO-TIOMYJISIPHOM HMH(pOpMAIMK, IOJYYEHHONM W3 pa3IM4HbIX HMCTOYHUKOB, KPUTHUYECKU
aHAJM3UPOBATh MOJyYaeMylo HH(OpMAIHIO;

OOBSACHATH MPUHIUIIBI JEHCTBUS MallliH, TPUOOPOB M TEXHUUECKUX YCTPOUCTB, pa3inyaTh
yCII0BUs UX 0€30IaCHOT0 UCIIOJIB30BaHUS B IOBCEIHEBHOM JKU3HU;

IPUBONUTH MPUMEPBI BKJIaJa POCCUICKMX M 3apyOEKHBIX YUCHBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSCHEHHE IIPOLIECCOB OKPYKAIOILEr0 MUPaA, B PA3BUTHE TEXHUKH U TEXHOJIOIHA;

UCTOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (U3MKE B TOBCEJAHEBHOW KHM3HM IS
obecriedeHrst 6€30MaCHOCTH MPHU OOPALICHUH C MPHOOpaAMH U TEXHHUECKUMH YCTPOUCTBAMH, IS
COXPAHEHUS 3/I0pPOBbS U COOIIOIEHNSI HOPM IKOJIOTUYECKOTO TIOBEJIEHUS B OKPY KaIOILEH Cpele;



paboTaTh B IPYIIIE C BHIIIOJIHEHUEM Pa3IMUHBIX COIMATIBHBIX POJICH, INIAHUPOBATh PaboTy
rpyniibl, paldoOHAJIBHO PpacClnpeacisiTh 00s13aHHOCTH | MJIaHUPOBAThL  ACATCIIBHOCTL B
HCCTAHAAPTHBIX CUTYALUAX, AACKBATHO OLCHUBATL BKJIAJ KaXIOTO M3 YYAaCTHUKOB I'PYIIIBI B
pEIICHUE paccMaTpUBaeMOil MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (undposbie)
Ne n/m Kounrtpoabubie | IlpakTHueckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
1.1 ®u3nKa U METOAbl HAYYHOT'O MO3HAHUS 2 bubmorexa OK
' s Y https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pasznen 2. MEXAHUKA
2.1 Kunematuka 5 bubmorexa HOK
' https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
2.2 7
Hunamika https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpPAHEHUS B MEXaHUKE 6 1 1 bubmorexa HOK
' P https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOI 9 1 bu6mmoreka [JOK
’ TEOpuHn https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TEPMOMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka LIOK
’ da30BbIE TIEPEXO/IBI https://m.edsoo.ru/7f41bf72




Hroro no pazgeny

24

Paznea 4. JIEKTPOJAMHAMUKA

41 5 10 bubnuoreka [JOK
' fleKTpocTaTia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 37IeKTpUYECKHil TOK. TOKH B 12 bubnuoreka [JOK
' pa3IMuHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KJIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoasusie | Ilpakruyeckue
MPOrpaMMblI Bcero o0pa3oBaTebHbIE
padoThbI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnauTHo€ 1noJie. DIeKTpOMarHuTHast 1 | 3 bubmuorexa [JOK
' WHTYKITHST https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
)1 MexaHu4ecKue U 3J1€KTPOMArHUTHBIE 9 | bubmmorexa [IOK
' KoJe0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHnu4ecKue U 3J1€KTPOMATrHUTHBIE 5 1 bu6mmoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
but6mmoreka [JOK
2. 1
3 Onrika 0 3 https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 24

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI criENUMAIbHON TEOPUHU 4 | bubnuotexa [JOK
’ OTHOCHUTEILHOCTHU https://m.edsoo.ru/7f41¢97¢c
Hroro no pasneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
41 3 . 6 but6mmoreka [JOK
' FICMCHTET KBAHTOBOM OTITHIH https://m.edsoo.ru/7{41c97¢c
4.2 Crpoenue atoma 4 bubnuotexa [JOK




https://m.edsoo.ru/7141c97¢

4.3 ATOMHOE SApO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DNIEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 bubmiorexa LIOK
https://m.edsoo.ru/7f41c97¢

Hroro no pasneny 7
Paznen 6. OBOBLIAIOUIEE IOBTOPEHUE

6l Obobmaromee nosTopeiiie 4 Egggl/ﬁe;asi.ori/7f41c97c
Hroro no pazgeny 4
PesepBHOE BpeMms 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIACC
Ne Tema vooKa Koauuectso uacos JMara JJIeKTPpOHHbIe UG POBbIE
n/n P Bcero Kourpoabusie | IlpakTuueckue —— o0pa3oBaTeJibHbIE
padoTsI padoThI pecypchbl
1 ®uzrka — Hayka o npupone. Hayunsie 1 bubmotexa [JOK
METO/IbI TO3HAHUSI OKPYKAIOIIEro MUPa https://m.edsoo.ru/ff0c32e2
Pornbs 1 MecTo uznku B popmupoBaHum Bubmiorexa [IOK
2 COBPEMEHHOI HAy4YHOH KapTHUHBI MUpPa, B 1 .
HPAKTHYCCKOM JIGATEHOCTH IO https://m.edsoo.ru/ff0c33e6
Mexanndeckoe apmwkeHre. OTHOCUTENLHOCTh Bubsorexa LIOK
3 MEXaHU4YeCKOoro ABuxeHus. [lepemenienue, 1 https://m.edsoo.ru/ 03508
CKOpPOCTb, yCKOpPEHHE
. bubmuorexa [HOK
4 PaBHOMEpHOE NPSMONMHENHOE ABUKCHUE 1 https://m.edsoo.ru/ff0c3620
. bubnnorexa LIOK
5 PaBHOYyCKOpEHHOE MPSIMOIMHENHOE IBHKEHUE 1 https://m.edsoo.ru/ff0c372e
6 CBo0OojHOE TTasieHue. Y CKOpeHHe CBOOOHOTO 1 bubmmotexa [JOK
MaJCHUS https://m.edsoo.ru/ff0c39cc
7 Kpusonuneitnoe numxenue. /puxenue 1 Bubmuoreka [JOK
MaTepUaITbHOMN TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipuniun oTHOCUTENBHOCTH [ ammies.
8 WnepunansHelie cuctemsl otcuera. [lepBoiit 1 Etl/tI@I.I;I/(;IeI? HOK/ ff0c3bes
saxon HbIoToHA ps://m.edsoo.ru/ff0c3be
Macca Tena. Cuna. IlpuHuun cynepno3unuu Bubsorexa LIOK
9 cui1. Bropoi 3akon HerotoHa juis 1 )
MaTepHATBEOM TOUKH https://m.edsoo.ru/ff0c3be8
10 Tpetuii 3akoH HproTOHA AJ11 MaTepHaIbHBIX 1 bubnuoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aK0H BCEMHUPHOTO TATOTeHUA. CHila TSKECTH. 1 bubnuoreka [IOK
[epBas kocMuUeCcKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bub OK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 hgpgﬁﬁiﬁi rw/f0c3el8
13 Cuna tpenns. Koadumment tpenus. Cuna 1 bubmuoreka [IOK




COMMPOTUBJICHUS IPU ABUXKCHUU TCJIa B
KUAKOCTU MJIH ra3e

https://m.edsoo.ru/ff0c3f76

HOCTyrIaTCJ'IBHOC 1 BpallaTeJIbHOC IBUKCHUE

14 a0COIOTHO TBEPIOTO Tesla. MOMEHT CHJIBL Bubmuoreka I[JOK
[Tnevo cuibl. YcnoBust paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Nwmmynsc MaTepranbHON TOYKH, CHCTEMBI

15 MaTegl/IaHBHLIXpTOT-IeK. I/IMHyJ’II)(’: CHIIBL. 3aKOH bubmorexa HOK

https://m.edsoo.ru/ff0c43d6
COXpaHEHUS MMITYJIbca. PeakTHBHOE JABIKEHUE
PaGora u MoiHOCT cuitbl. Kunetuueckas

16 SHEPrus MaTepHuaIbHOU ToukH. Teopema 00 bubnmorexa LIOK
M3MEHEHUM KMHETUYECKON 3HEPTrUu hitps://m.edsoo.ru/ff0c4502
[lorennmaneHas saeprud. [lorennmansHas

17 SHEPrust ynpyro neopMupoOBaHHON MIPYKHUHBI. bubmmoreka IHOK
[MoreHnmanbHas SHeprus Tejaa BOIU3N https://m.edsoo.ru/ff0c461a
MIOBEPXHOCTHU 3€MJIU
[loTeHnmanbHbIe W HETOTEHIIMATHHBIE CHITHL.

CBsi3b pabOThI HEMOTEHITMAILHBIX CHJI C
18 I/ISMeHepHI/IeM MexaHqu:Koﬁ SHEPrUU CUCTEMBI bubmorexa LHOK
. https://m.edsoo.ru/ff0c478c
TeJ. 3aKOH COXPAHCHMSI MEXaHUIECKOMN
SHEPTUH
JlabopatopHas padota «VccnenoBanne CBI3H

19 PpaboTHI CHITHI ¢ U3MEHEHHEM MEXaHUYeCKOH
SHEPTHUH TeJa Ha MPUMEPE PaCTHKSHUS
PE3UHOBOTO JKI'YTa)»

KontponbHas pabora no reme «KunemaTuka. Bubmuoreka LJOK

20 Junamuka. 3aKOHBI COXpaHEHUS B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIISIPHO-

21 KMHETUYECKOH TeOpuH. BpoyH}(l)BCII)(OC bubmmorexa [IOK
swerme. JTnddysns https://m.edsoo.ru/ff0c4dc2
XapakTep ABIKEHUS W B3aMOACHCTBUS

22 YaCTHII BElecTBa. MoIeIu CTPOCHMSI ra3oB, https://nsportal.ru/
KUJKOCTEH W TBEPJIBIX TET

3 Macca monekyn. KonmndecTBo BemecTsa.

ITocTostarast ABoraapo




TennoBoe paBHOBecue. Temmneparypa u e¢

24
m3mepenne. [lkana remnepatyp Llenscust
Wneanensiii ra3 B MKT. OcHoBHOE ypaBHEHUE Bubnmorexa LJOK
25 MKT https://m.edsoo.ru/ff0c4fde
AbcomoTHas TEMIIepaTypa Kak Mepa cpeiHei Butnmorexa LJOK
26 KUHETUYECKOH SHEPTUU IBUIKECHUS MOJICKYII.
v Memeneesa-K1ameinoma https://m.edsoo.ru/ff0c511e
paBHeHHe Mennenee eipo
27 3akoH [laapToHa. I'a30BbIC 3aKOHBI
Jlaboparopnas pabota "OmnpeneneHne Macchl
73 BO3/yXa B KJTACCHON KOMHATEe Ha OCHOBE
M3MepeHn 00bEMa KOMHATHI, TaBJICHUS U
TeMIEepaTypsl BO3Ayxa B Hell'.
M3omporecchl B uacalTbHOM Ta3e H X bubmmoreka IHOK
29 rpadudgecKoe mpeacTaBlIeHIe https://m.edsoo.ru/ff0c570e
BHyTpeHHss pHEPrUst TEpMOJMHAMUYECKOU
30 CHUCTEMBI U CIIOCOOBI €¢ U3MEHEHMSI. bubmuorexa [HOK
KonundecTBo TemnoTsl u padota. BHyTpeHHSIS https://m.edsoo.ru/ff0c5952
SHEPTHsl OAHOATOMHOTO HJEaTbHOTO Ta3a
Bubauoreka [IOK
31 Buner Tenonepenatin https://m.edsoo.ru/ff0c5¢c36
VY aenpHas TEIIOEMKOCTD BEIIECTBRA.
32 ngmqecmo TEIUIOTHI IIpU Tgllmonepenaqe. bubmorexa LHOK
. https://m.edsoo.ru/ff0c5¢c36
AnrabaTHBIN TIpOIIecc
IlepBhiif 3aKOH TEPMOJUHAMUKHU U €TI0 bubmmoreka IHOK
33 )
MIpUMEHEHHNE K U30IpoIieccaM https://m.edsoo.ru/ff0cSefc
Heob6patumocTs mporieccos B mpupoie. Bropoit Bubmuoreka I[JOK
34 3aKOH TEPMOJINHAMUKHI https://m.edsoo.ru/ff0c6230
35 ITpunnun aeiictust u KITJ[ TersioBoit MaminHbl Eggi?/ﬁé;iicﬁf/ ff0c600a
36 uxn Kapuo u ero KII1J
37 DKoJIorHuecKue MpoOIeMbl TETIOIHEPT ETHKH
Oo6o06maronumii ypok «ModekyispHas (Qu3uka. Bubmuoreka [JOK
38 OCHOBBI TEPMOIUHAMHUKID) https://m.edsoo.ru/ff0c6938
39 KontponbsHas pabota o TemMe «MomekysipHas bubmoreka [JOK




(1)I/I3I/IKa. OCHOBEI TCPMOJUHAMUKI)

https://m.edsoo.ru/ff0c6a50

[Tapoobpa3zoBanue u koHaeHcauus. Mcnapenue Bubnuoreka LJOK
40 U KUIIEHHUE https://m.edsoo.ru/ff0c63b6
AOCOITFOTHASI 1 OTHOCHUTEIHHAS BIAKHOCTh bubmuorexa [HOK
4l BO3ayxa. HacwImenHsbIii map https://m.edsoo.ru/ff0c64d8
Teepmoe Teno. Kpucramumyieckue u amopdHbie
4 Tena. AHM30TPOIUS CBOWCTB KPUCTAJUIOB. Bubnumorexa LJOK
Kunxue xkpucramisl. CoBpeMEHHbIE https://m.edsoo.ru/ff0c650
MaTepHabl
IlnaBnenue u Kpucrammzauus. Y aesibHas Bubmuoreka [IOK
43 TerioTa miuasneHus. Cyomumanus https://m.edsoo.ru/ff0c6708
44 VYpaBHeHue TeroBoro OanaHca Eggf;cg?jsi(‘)rﬁ/ 06820
OnekTpuzauus Tei. DIeKTpUYecKui 3apsaa. sa bubmotexa [JOK
45 :
BUJIa DIIEKTPUYUECKHX 3apsI0B https://m.edsoo.ru/ff0c6bcc
46 Eff;ﬁggf;(;é;fxiﬂgggg KCI/(I))I(/IpaHeHI/DI bubmorexa HOK
https://m.edsoo.ru/ff0c6bcc
NEKTPUIECKOro 3apsiia
47 B3aumopeiictue 3apsinoB. 3akoH Kymnona. bu6nuoreka [JOK
ToueuHbIi AIIEKTPUIECKUH 3apsia https://m.edsoo.ru/ff0c6cesd
| oo o, Bunionesa LOK
. \ https://m.edsoo.ru/ff0c6df2
noJyiel. JIuaun HanmpsKCHHOCTH
49 PaGora cuit 3eKTpoCTaTHYecKoro moJsl. bubmmorexa [IOK
ITorenmnuan. PasHOCTH HOTEHIINATIOB https://m.edsoo.ru/ff0c6£00
50 gipe(l)(];?f([)z?:fniez(l:i?)szorjipgnﬂianeKTquecKa;[ bubmorexa LHOK
’ https://m.edsoo.ru/ff0c7018
MIPOHHULIAEMOCTh
51 DnexkTpoeMKocTh. KormeHncarop Bubmmorexa [1OK
) https://m.edsoo.ru/ff0c7126
59 ONEKTPOEMKOCTh TUIOCKOTO KOHAEHCATOPa. Bubnumorexa LJOK
DHeprus 3apspKeHHOr0 KOHAeHCaTopa https://m.edsoo.ru/ff0c72c0
53 Jlabopatopnas padota "H3mepenue

3JIEKTPOEMKOCTH KOHJeHcaTopa"




[IpuHuun neicTBUs U IpUMEHEHUE
KOHJICHCATOPOB, KOMIMPOBAJILHOTO aIrapara,

54 N
CTPYHHOTO MpUHTEpa. DIIEKTPOCTATHYECKAS
3amuTa. 3a3eMIICHUE IEKTPOIpHUOOpOB
DNEKTPUIECKUI TOK, YCIOBHS €TO

P Y . 546- C6. 3amau o pusuke.
cymectBoBaHus. [locTossHHBIN TOK. CHila TOKa.

55 10-11xmn._I'pomuena 2015
Hamnpsixenue. Conpotusnenne. 3akod Oma 11 208c.pdf -
y4acTKa Lenu P
[MocnenoBatensHOE, apaIebHOE,

56 CMEIIIaHHOE COEIMHEHNE TTPOBOIHUKOB. bubmuoreka 1HOK
JlabopatopHast paboTa «l3ydeHne cMeraHHOTO https://m.edsoo.ru/ff0c74{0
COCJTUHCHUS PE3UCTOPOBY

57 PaboTa 1 MOITHOCTB AJIEKTPUIECKOTO TOKA. Bubmmorexa LJOK
3axon Jlxoyms-Jlenma https://m.edsoo.ru/ff0c7838
3akon OMa 15 TTOJTHOM (3aMKHYTOH )
anekTpuueckoi nenu. Koporkoe 3aMblkaHue.

58 Ha6(jp aTopHas Ii160Ta <<I/¥3Me enue DJ1C bubmorexa [IOK

paTopHas p P https://m.edsoo.ru/ff0c7ae0
HCTOYHHKA TOKA U €T0 BHYTPEHHETO
COTIPOTHUBIICHISI
DNeKTPOHHAS TIPOBOJAMMOCTE TBEPABIX

59 METAJIJIOB. 3aBHCUMOCTh COITPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPhI.

CBepXIpoBOAUMOCTb

60 OneKkTpuuecKuil Tok B Bakyyme. CBoiicTBa
3JICKTPOHHBIX TYYKOB
ITomymipoBOTHUKH, UX COOCTBEHHAS U

61 i} I/II\}/I,egHaSIi OBO,’I[I/IMOCTI: CsoiicTBa p—n Bubmzorexa LIOK

p P ’ P https://m.edsoo.ru/ff0c84ae
niepexoza. [1omynpoBoHUKOBEIE PUOOPHI
DNEKTPUYESCKHI TOK B pACTBOPaX U paciuiaBax
62 JJIEK pOJ'II/ITOB OJeKT %nnmfecxaxp bubmorexa [IOK
P ’ P https://m.edsoo.ru/ff0c82ba
JICCOMaIMs. DIEKTPOIU3
DNEeKTPUIECKUI TOK B Ta3ax.
p N N bubmuoreka LIOK
63 CaMOCTOSITENIbHBIN ¥ HECAMOCTOS TEIbHBII
https://m.edsoo.ru/ff0c84ae
paspsan. Momnnus. [lna3zma
64 DNeKTpUIecKue IPUOOPHI M YCTPOUCTBA U UX bu6mmoreka IJOK




MpaKkTHYECKoe puMeHeHue. [IpaBuia TeXHUKU
0€e30I1acHOCTH

https://m.edsoo.ru/ff0c86fc

. Bu6bnuoreka LJOK
65 O6o0maronmii ypok «JIeKTPOJHHAMHUKA 1 https://m.edsoo.ru/f0c88be
KonTponbnas pabota o teme
66 «QnektpocraTrka. [locTosTHHBIN 1 Bubmuorexa LJOK
ANEKTPUIECKU TOK. TOKH B pa3mMIHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBusrii ypok. KonTponbHas pabora mo | bubmmorexa [IOK
Teme "DIeKTpoJuHaAMUKA" https://m.edsoo.ru/ff0c8c56
68 PezepBHslii ypok. O600maromuii ypok mno | Bubnmorexa LJOK
temaMm 10 kacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

KoanuyecTBo 4acos

JeKTpoHHbIE HU(POBbIE

No Hdara
Tema ypoxa Kourpoasusle | [IpakTuueckue o0pa3oBaTeJIbHbIE
n/n Bcero H3y4YeHH S
padoThI padoThl pecypcbl
ITocTosTHHBIE MAaTHUTHI U UX B3aUMOJICHCTBHE.
1 MarnutHoe noje. Bekto MarHI/ITHOHﬁ 1 bubmorexa [IOK
) p Mat https://m.edso0.ru/ff0c9778
MHAYKIUK. JINHUK MarHUTHOM MHIYKIIUU
MarHuTHOE I0Jie TPOBOJHHUKA ¢ TOKOM. OIIBIT
2 Opcrena B3aI/IM0z[§I‘/'ICTBZ:/Ie IIPOBOJHHUKOB C 1 bubmorexa LIOK
p ’ P https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopatopHas paboTa «l3yueHre MarHUTHOTO 1 1 Bubmuoreka LIOK
TIOJISI KQTYIITKHA ¢ TOKOMY https://m.edsoo.ru/ff0c98fe
JelicTBue MarHMTHOTO TOJISl HA TPOBOJIHUK C
tokoM. Crita Ammnepa. JlabopaToprast pabota Bbubnuorexa LJOK
4 . 1 1
«HccnenoBanue IEUCTBUS MOCTOSHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha PaMKy C TOKOMY
efCTBYE MAarHUTHOTO ITOJISI HA JIBIK Focst
5 ila sDKEHHYI0 yactuiy. Cuia Hoﬂeﬂug H;’z60Ta 1 bubmorexa LIOK
P Y Y- p ’ https://m.edsoo.ru/ff0c9df4
cunel JIopenna
DnekTpoMarHuTHast uHAyKius. [ToTok BekTopa
6 MarauTHoU HAYKIMH. DJIC naayknun. 3aKkoH 1
ANIEKTPOMArHUTHOM MHAyKimu Dapanes
- JlaboparopHas pabota «VccnenoBanue | | Bubnuorexa LJOK
SIBJICHUS JICKTPOMATrHUTHOW WHITYKITATD» https://m.edsoo.ru/ff0cal50
WuaykTuBHOCTD. SIBNICHNE CAMOWHYKIIHH.
] OJ1C caMOMHIYKITNH. DHEPTUS MATHUTHOTO 1 bubmumoreka [IOK
T10JIS1 KaTyIIIKK C TOKOM. DJIEKTPOMarHuTHOE https://m.edsoo.ru/ff0ca600
rnojue
TexHu4eckne yCTPONUCTBA U UX TPUMEHEHHE:
9 [TOCTOSTHHBIEC MarHUTHI, 3JICKTPOMAarHHUTHI, 1
AJIIEKTPOBUTATEIb, YCKOPUTETH dJIEMEHTAPHBIX
YaCTHUIl, MHIYKIIMOHHAS T1eYb
10 Oo6o06maronuii ypok « MarauTHoe noJe. | bubmuoreka [JOK

BHSKTpOMaFHI/ITHaH WHAYKOUI»

https://m.edsoo.ru/ff0cab82




11

Kontponbhas padora o Teme «MarautHoe
ojie. JIEeKTpOMarHuTHasE HHAY KIS

Bbu6nunoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUYECKUE KOIeOaHusl.
I'apmonnyeckue xkonebanus. Y paBHEHHE
rapMoHHUYecKux kosnebanuil. [IpeBpamienne
SHEPTUH

bu6auoreka IIOK
https://m.edsoo.ru/ff0caf06

13

JlaGoparopHas pabota «MccnenoBanue
3aBUCHUMOCTH TIEPHO/Ia MaJIbIX KOJIeOaHUH
rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl Ipy3a»

14

KonebarenpHsbiit koHTYp. CBOOOIHBIE
OJICKTPOMArHuTHBIC KOHe6aHI/Iﬂ B NA€aJIbHOM
K0JIeOaTEIbHOM KOHTYpEe. AHAIOTHUS MEXKILY
MEXaHUYECKHMH U 3JIEKTPOMarHATHBIMA
KOJICOaHUSIMH

bub6mmoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUSA
SHEPTUH B UACATBHOM KOJIeOaTeTbHOM KOHTYPE

Bbu6nunoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrarienue o 3aTyxXaroIIUX KOJCOAHUAX.
BriHyXI€HHbIE MEXaHUYECKHE KOIeOaHMsI.
Pe3onanc. BeiHyX/IeHHbBIE 3JIEKTPOMarHUTHbHIE
KosieOaHus

bubnmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennsIii Tok. CHHYyCOMAATBHBIN
IIEpEMEHHBIN TOK. MOILIHOCTh IEPEMEHHOTO
TOKa. AMIZIMTYJHOE U ACHUCTBYIOIIEE 3HAUCHHUE
CHJIBI TOKA M HAIIPSKEHUS

bubnunoreka IJOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. IIpousBoncTso, nepeaada u
noTpeOIeHNE TEKTPHUECKON SHEPTHN

19

VYCTpoiCTBO U IpaKTHYECKOE IPUMEHEHNE
JIEKTPUYECKOro 3BOHKA, FeHepaTopa
MIEPEMEHHOT0 TOKa, IMHUHN JIEKTpoIepeaad

bu6bnunoreka IJOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTHYECKUE PUCKHU TIPU TIPOU3BOJICTBE
37eKTpodHeprun. KynbpTypa HCIoah30BaHUs
AJIEKTPOIHEPTHH B TIOBCETHEBHOM KU3HU

21

MexaHW4eCKre BOJHBI, yCIOBHS
pacnpoctpanenus. [lepuoa. CxopocTb
pacupoCTpaHEeHUs U JJIMHA BOJIHBL.

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cca54




HOHepG‘IHHe 1 MPOJOJIbHBIC BOJIHBI

3Byk. CKkopocTh 3ByKa. I pOMKOCTH 3ByKa. Bubnuorexa LJOK
22 BericoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DIIeKTPOMAarHUTHBIC BOJTHBI, UX CBOWCTBA U bubmumoreka [IOK
23 ckopocTb. [lIkana 377eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
[TpuHIMIIEI pagHOCBS3U U TETCBUACHHUS.
24 PazButue cpeacts cBs3u. Pagnonokarius
bu6auoreka IIOK
25 Konrtponbhas pabota «KonebaHus 1 BOITHBI) hitps-/m.edsoo.ru/f0cc63
IIpssmonnHelHOE pacIpOCTPAHEHUE CBETA B
26 O§HOpOﬂHOﬁ cpeape. T(?qe:gmﬁ HCTOYHHUK Eubmorexa OK
https://m.edsoo.ru/ff0cd350
cBera. Jlyu cBeta
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUSI CBETA. bu6morexa [JOK
27 ITocTpoenne n300pakeHUH B TIIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
IIpemomienne cBeta. [lotHOE BHyTpeHHEE
28 OTP})&DKGHI/IC. [IpenensHbIil yron n}(l)nrl)ioro bubmorexa IIOK
https://m.edsoo.ru/ff0cd 716
BHYTPEHHETO OTPa’KeHMS
JlabopatopHast pabota «3mepenune bubmmorexa [JOK
29 MOKa3aTelisl MPEIOMIICHHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenue n3o0paxeHuii B TMH3E. Bbubnuorexa LJOK
30 dopmysa TOHKOW JTMH3EI. Y BeJTMUEHUE JTUH3BI https://m.edsoo.ru/ff0cddle
JlaGopaTopnas padota «HcciaenoBanue
31 CBOWCTB M300paKeHUH B JTUH3AX)
Hucnepcust cBera. ClI0XKHBIN cocTaB 6e10ro
32 cgeta. L[Ber. JlaboparopHas padora
«HabGmroienue nucnepcun cBeTa
Untepdepennus cera. Audpakuus cera. Bubnuorexa LJOK
33 Jdundpakuronnas pemeTka https://m.edsoo.ru/ff0ced22
ITonepeuHocTs cBETOBBIX BOJH. Ilomsapusanus bu6motexa LIOK
34 cBeTa https://m.edsoo.ru/ff0ctf02e
OnTrueckre TpruOOPHI  YCTPOWCTBA U YCIIOBUS
35 X 06€30MMacHOTO MTPUMEHEHHUS
36 I'paHU1IBI TPUMEHUMOCTH KJIACCUYECKOU bubmmoreka [JOK

MCXaHHKH. HOCTyJ'IaTLI CHCHH&J’IBHOI\;I TCOPUHN

https://m.edsoo.ru/ff0cf862




OTHOCHUTCJIBHOCTHU

OTHOCUTEJIBHOCTD OOHOBPEMCHHOCTH.

bu6nmnoreka IJOK

37 3ameieHue BPEMEHU U COKPAICHUE ATUHBI https://m.edsoo.ru/ff0cfa42
HEPTUsl ¥ UMITYJIb SITUBUCTCKOM YaCTHIIBI.
38 2B§£I> MaccChl C de;rrl)/zi”l u I/Isz(jII)(():OM.aC : bubmorexa IIOK
SHEPIHS TOKOS https://m.edsoo.ru/ff0cfc68
p 0
Konrtponbnas pabora «Ontruka. OcCHOBBI Bbubnuorexa LJOK
39 CTICITUATFHONU TEOPUHA OTHOCUTEITHLHOCTH https://m.edso0.1u/ff0cf610
®oronsl. Popmyna [Inanka. Dueprus u Bubnuorexa LJOK
40 AMITYJTEC (JOTOHA https://m.edsoo.ru/ff0cfel6
OTkpeiTHE 1 UccienoBanue Gorodrddekra. bu6mmotexa [{OK
4l Onpitet A. I'. Ctonerora https://m.edsoo.ru/ff0cftc4d
aKOHBI (OT KTa. YpaBHEHUE DUHINTEIHA
42 ?{nﬂO¢>0T(()b3?bc(f)Z(}<)$e. «KpZ]CII)-IaH :paHeI/Iia» ) bubmorexa [TOK
https://m.edsoo.ru/ff0d015¢
dboroadderra
43 Hasnenue ceera. Onbrtsl I1. H. JleGenena. bubnuorexa [IOK
XuMUYECKOe JICHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuuecKHe yCTPONUCTBA U IIPAKTUYECKOE
44 IIpUMEHEHHUe: (OTOIIEMEHT, (POTONATUHK,
COJIHEUHas OaTrapesi, CBETOINO
Pemenue 3amay mo teme «DIEMEHTEI bu6mmoreka [JOK
45 KBaHTOBOW OIITHKI https://m.edsoo.ru/ff0d0302
M b atoma ToMcona. OnbITe P
46 HOO;[:éIcezH?/IK? (x-?{agfﬂi l?naHeTapf::f (lagigib bubmorexa LIOK
’ https://m.edsoo.ru/ff0d091a
aToMa
bubmumorexa [IOK
47 Hoctynater bopa httDs://m.edS(I)lo.ru/fdeOafa
48 Esgg;(?;en eelTI/(I);grcﬂggi{e;iey%g};g?;gg?nn Ha bubmorexa LHOK
N https://m.edsoo.ru/ff0d0afa
JIpyroi. Buspl ciekTpos
o | o T B Bunionsa LOK
: ' https://m.edsoo.ru/ff0d0ca8
CIIOHTaHHOE Y BBIHYKJIEHHOE U3TyYCHUE
50 OTKpBITHE PaAHOAKTHBHOCTH. OTIBITHI bubmmoreka [IOK

Pesepdopaa no onpeneneHnio cocrana

https://m.edsoo.ru/ff0d0fd2




PAaANOAKTUBHOI'O U3JIYUCHUSA

51

CsoiicTBa anba-, 6eTa-, raMmMa-u3TydeHHsI.
Bnusinue painoakTHBHOCTH Ha KHBbIE
OpraHu3Mbl

52

OTKpBITHE TPOTOHA U HEUTpoHA. M30TOMEI.
Anbda-pacmaz. DIeKTPOHHBIA U TTO3UTPOHHBIN
Oera-pacnaa. ['amMmma-u3iyueHue

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs3U HYKJIOHOB B siipe. SlnepHbie
peaxiun. SnepHsiil peaxtop. [Ipobiemsl,
MIEPCIEKTUBBI, YKOJIOTHUECKHUE ACIIEKThI
SJIEPHON SHEPIreTUKU

but6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHble YacTULbl. OTKPBITHE
MO3UTPOHA. METOIbI HAOTIOACHUS U
pPETUCTpalMU IIEMEHTAPHBIX YacTull. KpyTisrii
cron «DyHJaMeHTalIbHbIE B3aUMOJICHCTBUSL.
EnnHCTBO Pr3MYecKoil KapTUHBI MUPay

bu6nmroreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Beé3mHor0 HeOa. Co3Besnus, sipKue
3BE3/Ibl, IJIAHETHI, KX BUAMMOE JBH)KECHHE.
ConHeyHas cucrema

56

Comnaue. ConHeuHast akTHBHOCTE. MIcTOUYHUK
sHepruu CoHIa U 3BE311

57

3BE3/IBI, IX OCHOBHBIE XapPAKTEPUCTHKH.
3BE31bI TJIaBHOM MOCIE0BATEILHOCTH.
Bnytpennee crpoenue 38¢31. COBpeMEHHBIE
MIPEICTABICHHUS O IPOUCXOXKICHUN U
sBosronny COJIHIA U 3BE3]

58

Mineunsiit [TyTs — Hama ["anaktuka.
[Tonmoxenue u nemwxkenne Coinnna B [amakTuke.
lanaktuku. YepHbIE ABIPHI B SJIpaxX FaIaKTHK

59

Bcenennas. Paz6eranue ramaktuk. Teopus
Bonbmioro B3peiBa. PennkToBoe n3nyueHue.
MeraranakTika

60

Hepemennsie mpo61eMbl aCTPOHOMHUH

61

KouTposbHas padora «DJIeMEHTBI aCTPOHOMUU
U acTPOPHUIUKIDY




62

O6o6maromnmii ypox. Pois pusuku u
aCTPOHOMMH B SKOHOMHUECKO,
TEXHOJOTHUECKOM, COITHAIBHON M STHYECKOM
chepax mesTeTHLHOCTH YeJIOBEKA

63

Oo6o0maromnTuii ypok. Pois 1 Mmecto hu3uku u
ACTPOHOMHH B COBPEMEHHOW HAyYHOU KapTHHE
MUpa

64

O6o6marommii ypox. Pois pusmueckoit Teopuu
B (hOPMHPOBAHWH TIPEJICTABICHHUIN O
¢usnueckoll KapTUHE MUpa

65

Oo6o06maronuii ypok. Mecrto uznueckoit
KapTHUHBI MHpPa B 00IIEM PSITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MMPEACTABICHUH O
pUpoIe

66

PesepBHbIi ypok. MarauTHoe mnoJie.
ONEeKTpOMarHuTHasE HHAYKIHS

67

PeseprubIii ypok. Ontruka. OCHOBEI
CTIeTMaIbHON TEOPHH OTHOCHTEIHHOCTH

68

Pesepnsrii ypok. KBanroBas ¢usmka.
3JeMeHTHI aCTPOHOMUU | acTPOYUUKU

Bbubnunoreka [JOK
https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

68







YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

» ®dusuka, 10 kmacc/ Mskumes ['.51., Byxosnes b.b., Corckuit H.H. mox
penakmueii [TapdentreBoit H.A., AkimonepHoe obmiecTBo «3naTenscTBo

«IIpocsemmenue»

METOANYECKHUE MATEPUAJIBI 1JIs1 YAUTEJIA

. PermkeBuy AT @usuka. 3agaunuk. 10-11 k1. : mocoOue ams o0reodpazoBat. YupekaeHui /
A.I1. PeivkeBuu. -20-e uzna., crepeotun. —M.: Ipoda, 2019. — 188..:u1.

2. I'pomuesa O.U. Coopnuk 3anau no ¢usuke 10-11 xmacest O.U. ['pomuesa. — 6-e usz.,
nepepad.u gomn. —M.: U3n. «Ox3amen», 2020. -208 c.

3. Kupuk JI.A ®u3zuka -10. PazHoypoBHEBbBIE CAMOCTOSITENILHBIE U KOHTPOJIbHBIE PA0OTHI.

®dI'OC — M.: Unekca, 2017, - 208 c.: ni.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU HUHTEPHET
https://infourok.ru/,
https://nsportal.ru/

546- C6. 3ampau o ¢usuke. 10-11xm. 'pommeBa 2015 -208c.pdf
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