





HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOr0 ypoBHS Ha ypOBHE cpeaHero oOiiero oopa3oBaHMs pa3paboTaHa Ha OCHOBE
MOJIOKEHUM U TpeOOBaHUU K pe3yjbTaTaM OCBOCHHsSI OCHOBHOW 00pa3oBaTeIbHOM MpOrpaMMbl, MPEJACTaBICHHBIX B
dr'oC COO, a Takxke ¢ yu€toMm denepanbHOil paboyelt mporpaMMbl BOCIHUTAHUS W KOHIICIIMU IPETOaBaHUS
yueOHoro npeaMera «Dusnka» B oO0pa3oBaTeIbHbIX opranusanusx Poccuiickoin denepaiuu, peain3yonXx OCHOBHBIC
o0pazoBaTebHbIC TPOTrPAMMEBI.

Conepxanue mporpaMMbl 1o (pu3Mke HampaBieHO Ha (POPMHUpPOBAHHE €CTECTBEHHO-HAYUYHOW KapTHHBI MHUpPa
oOyuaromuxcsa 10-11 knaccoB npu oOydyeHun ux (pusuke Ha 6a30BOM ypOBHE HA OCHOBE CHUCTEMHO-AESTEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusiM DPI'OC COO kK MmIaHHUPYEMbIM JTUYHOCTHBIM,
IpPEAMETHBIM W METaNpeIMETHBIM pe3yJibTaTaM OOy4YeHHs, a TakKKe YYUThIBA€T HEOOXOIUMOCTh peau3alru
MEXIIPEMETHBIX CBsi3eH (DU3UKH C €CTECTBEHHO-HAYYHBIMU YYCOHBIMH MpeaMeTamMu. B Hell onpenenstoTcsi OCHOBHBIC
e u3ydeHus (pU3MKM Ha YpOBHE CpelHero oOmiero oOpa3oBaHusl, IJIAHUPYEMbIE PE3yJbTaThl OCBOEHHUS Kypca
(GU3MKHU: TMYHOCTHBIC, METAIIpeIMETHBIE, IPEIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma no gu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOCHUS Kypca (GU3UKU HAa Oa30BOM YPOBHE, B TOM YUCIIE MPEIMETHBIE PE3YJIbTATHI

110 TOJIaM O0yUYCHHS;

e cojepkaHue yueoHoro npeamera «duzukay mo rogaM 00ydeHHs.

®du3rka KaKk Hayka o HambOojee OOIMX 3aKOHAX MPUPOJBI, BBHICTYMAsl B KauyeCTBE Y4eOHOro MpeaMeTa B IIKOJE,
BHOCUT CYIIECTBEHHBIH BKJIAJ B CHCTeMy 3HaHUM 00 okpyxkaromem wmupe. IlkonpHBIH Kypc OGU3UKH —
CUCTEMOOOPA3YIOMINI ISl €CTECTBEHHO-HAYYHBIX yYE€OHBIX MPEIMETOB, MOCKOJbKY (U3MUECKHE 3aKOHBI JIKAT B
OCHOBE TIPOIIECCOB M SBJICHHM, M3ydaeMbIX XUMHUEH, Ouonoruen, Gusmveckoil reorpadueili um acTpOHOMHEH.
Hcnonp3oBanue M aKTUBHOE NPUMEHEHUE (U3MUECKHX 3HAHMM OMpenelseT XapaKTep W pPa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe PHEPreTHKU, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJYyYEHHUS HOBBIX MAaTEpPUAJIOB C 3aJaHHBIMHU
cBOiicTBaMU U Apyrux. M3ydenue Gpu3uku BHOCUT OCHOBHOW BKJIJ B (DOPMHPOBAHWE €CTECTBEHHO-HAYYHOW KapTHUHBI



Mupa oOydaromuxcs, B GOpMUPOBAHUE YMEHUN MPUMEHATh HAYYHBIM METOJI MO3HAHUS IPU BBIOJIHEHUHA UMH y4E€OHBIX
HCCIIEIOBAHUM.

B ocHOBy Kypca ¢u3MKM AJi1 YpOBHS cpeaHero oOmero oOpa3oBaHMs IOJOXKEH Pl UIAEH, KOTOPbIE MOXKHO
paccMaTpHBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypC ABIISAETCS JOTMYECKU 3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3
BCEX pa3/iesioB (PU3UKHU, BKIIFOYAET KaK BOMPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HeW MmaTepuan Kypca GU3HKUA O0O0ObEIUHEH BOKPYT (PU3HMUECKUX TEOPHUH.
Benymum B kypce gBiseTcsi popMUpPOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus npenonaraeT uCrojib30BaHUe T'YMaHUTAPHOTO MOTEeHIMANA (PU3ndecKoi
HAayKH, OCMBICIICHHE CBSI3M pa3BUTHS (U3MKKM C pa3BUTHEM OOIIECTBA, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMHU MPOOJIEeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gpusmku npeamnoiaraet 3HaKOMCTBO € ITUPOKUM KPYTOM TEXHUYECKUX U
TEXHOJOTUYECKUX MPUIT0KEHUM U3yUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peansyercs MocpeCTBOM BBEJCHUS SJIEMEHTOB COJIEPKaHUs, TOCBSAIEHHBIX KOJIOTUYECKUM
npoOsieMaM COBPEMEHHOCTH, KOTOPhIE CBSI3aHBI C PA3BUTHEM TEXHUKHU U TEXHOJIOTHUM, a Takke 0OCYXKIEeHHs mpoOiem
PaIMOHAILHOTO MPUPOAOIIOIB30BaHUS U SKOJIOTUYECKON 0€30MacHOCTH.

Crep>XKHEBBIMH DJIEMEHTaMH Kypca (U3MKHM Ha YPOBHE CpPEIHEro OOIIEro oOpa3oBaHUs SIBISIOTCA (PU3NYECKHE
Teopun (hopMHUpOBaHUE TMPECTABICHUN O CTPYKType MOCTPOCHHs (U3UUECKOW TEOpUH, POIH (YyHIAMEHTAIbHBIX
3aKOHOB ¥ MPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJAE, TPAHULIAX NPUMEHUMOCTH T€OPUH, JJIS ONKUCAHUS
€CTECTBEHHO-HAYUYHBIX SIBJIEHUU U MPOLIECCOB).

CHUCTeMHO-/IeSITEIbHOCTHBIM TOAX0A B Kypce (M3MKHA peaau3yeTcsl Mpexkae BCero 3a CYET oOopraHu3aluu
HKCIEPUMEHTANBHON JedaTeabHoCTH oOydarommuxcs. [nsg 06a30Boro ypoBHsS Kypca (PU3HMKH — 3TO HCIOIb30BaHHUE
CUCTEMBI ()POHTATHFHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U J1aO0OpaTOPHBIX padOT, KOTOPHIE B MPOrpaMMe Mo (pU3HKE
00BbEIMHEHBI B OOIIMK CIUCOK YUYEHHMUECKUX MPAKTUUYECKUX paboT. BeineneHue B yka3aHHOM INepeyHe JIabopaTOPHBIX
paboT, MPOBOAMMBIX JUIsI KOHTPOJSI U OIICHKH, OCYIIECTBIISIETCS yYaCTHUKAMHU 00pa30BaTEIbHOIO MpoIlecca UCXOA U3
0COOEHHOCTEW TUTAaHUPOBAHUS M OCHaIIeHUs KabuHeTa pusuku. [Ipu sTomM obecreunBaeTcst oBiaieHne 00yJarOIUMUCS



YMEHUSIMU TIPOBOJHUTHh KOCBEHHBIC W3MEPEHUsS, HMCCICIOBAHUS 3aBUCUMOCTEH (U3MUECKHX BEIMYWH W TOCTAHOBKY
OTIBITOB TIO MTPOBEPKE MPEITIOKEHHBIX THTIOTE3.
bonbmoe BHMMaHKE yIenseTCs PELICHUIO PACUETHBIX M KAYECTBEHHBIX 3a1ad. [Ipu sToM 1 pacdy€THBIX 3aaad
MIPUOPUTETOM SIBIIIOTCS 3a7a4yd C SBHO 3aJIaHHON (PU3NYECKOH MOJIEIbI0, IMO3BOJISIONINEG NPUMEHITh HW3yYCHHBIC
3aKOHBI W 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jelia Kypca, TaKk W MHTCTPUPYS 3HAHWS W3 pPa3HBIX pasnenoB. Jlis
KaueCTBEHHBIX 3aJ1a4 MIPHUOPUTETOM SABJISIOTCS 3aJIaHUs Ha OOBSICHEHHE IPOTEKaHUs (U3MUSCKHUX SIBJICHUI U MPOIIECCOB
B OKpYXKAlOIIeH >KW3HU, TpeOyromue BBIOOpa (PU3NYECKOH MOACIH I CUTYaIlMH TPAKTUKO-OPHCHTHPOBAHHOTO
XapakTepa.
B coorercTBun ¢ TpeboBanusimu GI'OC COO k MaTepHallbHO-TEXHUUECKOMY 00eCIiedeHUI0 yueOHOro mpoiecca
0a30BBIll ypoBeHb Kypca (U3MKM Ha YpOBHE CpeaHero oOmero oOpa3oBaHUS OJKEH H3YydaThbCs B YCIOBHUAX
NPEeIMETHOTO KaOuHeTa (M3WKW WIM B YCJIOBHUSX WHTCTPUPOBAHHOTO KaOMHETAa IMPEAMETOB €CTECTBEHHO-HAYYHOTO
ukia. B kabunere Gu3uKku T0KHO OBITH HEOOXOAUMOE JabopaTopHOEe 000PYI0BAaHKE AJIS BHITIOJHEHUSI YKa3aHHBIX B
nporpaMme 1o (HU3MKe yUCeHHYSCKUX MPAKTUYECKUX pabOT M IEMOHCTPAIIMOHHOE 000pYA0BaHHE.
JleMOHCTpaIlmoHHOE 000pyI0BaHNEe (POPMHUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MUHUMAIBLHOM JIOCTATOYHOCTH U
o0OecreynBaeT MOCTAHOBKY MEPEYMCICHHBIX B MporpaMMme Mo (U3MKe KIHYEBBIX AEMOHCTpAIUN JUIsl MCCIEIOBAaHUSA
U3y4aeMbIX SIBICHUHN U MPOIECCOB, IMIUPUUECKUX U (PYyHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.
JlaGopatopHoe 000OpyIOBaHHE ISl YYCHHMYECKUX MPAKTUYECKUX paldoT (opmMupyercs B BHJIE TEMAaTHYECKUX
KOMIUIEKTOB M OOecrneunBaeTcss B pacuére OJHOr0 KOMIUIEKTa Ha JIBYX OOydYaromuxcs. TemMaTHuecKue KOMIUICKTHI
1a60paTOPHOTO 0OOPYAOBAHUS JIOJKHBI OBITH MOCTPOEHBI HA KOMILJIEKCHOM HCIOJIb30BAaHUHU AHAJIOTOBBIX M IIU(PPOBBIX
npuOOpPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPUTEIbHBIX CHCTEM B BUIE IIU(PPOBHIX TA00PATOPUH.
OCHOBHBIMH LIETISIMUA U3yU€HUS (PU3UKH B 001IeM 00pa30BaHUU SBIISIOTCS:
e (QopmupoBaHre HHTEpeca W CTPEMIICHHS OOYYalONIMXCS K HAyYHOMY HM3YYCHUIO TPHUPOJBI, PAa3BUTHE HUX
MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE NPEJCTABICHUN O HAYYHOM METOJIC MO3HAHUA M (POPMUPOBAHHE HCCIIECTOBATEIHCKOTO OTHOIICHUS K
OKPYXAIOIUM SIBIICHUSIM;

e (QopmMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa W3yYeHUS OCHOB CTPOCHUS MaTepuud W
(byHIaMEeHTaTbHBIX 3aKOHOB (PU3UKHU;



dbopmupoBaHue yMeHUM OOBICHATH SBJICHUS C HCMIOJIb30BaHMEM (DU3MUECKUX 3HAHUM W HAYYHBIX
JI0KA3aTeIbCTB;

dbopMupoBaHue MPEACTABICHUN O PO (PUBMKK ISl Pa3BUTHUS APYTUX ECTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTHH.

JlocTKeHne 3TUX 1eiei obecrneynBaeTcs peleHueM CIeAyIoNuX 3aad B mpoiecce u3ydeHus Kypca (pu3uku Ha
YPOBHE CPEIHET0 00111eT0 00pa30BaHUS:

NpUOOpPETEeHHE CHUCTEMBbl 3HAHUKW 00 OOIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOpHUsX, BKIIOYas
MEXaHHUKY, MOJIEKYJISIPHYIO (PU3UKY, FIEKTPOJUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(U3UKY;
(dopMUpoBaHUE YMEHUN MPUMEHSATh TEOPETUUECKUE 3HAHUS I OObSICHEHUS! (PU3MUYECKUX SIBJICHUM B MPUPOE
U IS IPUHATUS MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

OCBOEHHME CIOCOOOB pEUIeHMs] pa3IUYHbIX 3aJad C $BHO 3aJaHHOM (U3MUYECKOM MoJenblo, 3ajad,
HOJPa3yMEBAOIINX CAMOCTOSATEIbHOE CO3/1aHNE (PU3UUECKON MO, aIeKBaTHON YCIOBUAM 3a/1auH;
NOHMMaHHe (U3MYECKHUX OCHOB W TMPHUHIMUIIOB JEHCTBUS TEXHUYECKUX YCTPONCTB U TEXHOJOTHMUECKHX
IPOLIECCOB, UX BIUSHUS HA OKPY’KAIOUIYIO CpEAy;

OBJIaJICHHE METOJaMHU CAMOCTOSATEIBHOIO TUNIAHUPOBAHUS U MPOBEIEHUS (PU3NYECKUX IKCIEPUMEHTOB, aHAJIN3a
U MHTEpIpeTanuy HHGOopMaLuy, onpeaeeHus JOCTOBEPHOCTH OJTyYEHHOTO Pe3yJIbTaTa;

CO3/1aHHE YCIOBHMM JUIsl pa3BUTUSL YMEHUH IPOEKTHO-UCCIIEA0BATEIbCKOM, TBOPUECKOMN 1€ATEIBHOCTH.

Ha usyuenue ¢usuku (0a30BbIii YpOBEHB) Ha YPOBHE CpeIHEr0 o0Iero oopasoBanus orBoautcs 136 vacos: B 10
KJ1acce — 68 yacoB (2 yaca B Henento), B 11 kinacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemspiii B mporpamme 1o (GU3MKE TMepeyeHb Ja0OpAaTOPHBIX U TPAKTUYECKUX paboT SBISETCS
PEKOMEHIOBaHHBIM, YYHUTEINb JIEIaeT BHIOOpP MPOBENCHUS JTaOOPATOPHBIX padOT U OMBITOB C YUYETOM WHAMBUAYaTbHBIX

0COOEHHOCTEH 00YyUaIOIUXCS.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMS

®usuka — Hayka o npuponae. Hayunesle METONBI IO3HAHUSA OKPYKAIOLIETO
Mupa. Ponp 3KcnepuMeHTa W TEOpPUM B IIPOLIECCE IMO3HAHUS MPUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue GpU3NUECKUX SBJICHUN U MpolieccoB. HayuHble runoress.
®duznyeckre 3aKOHbI U TEOPUH. |'paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIHD COOTBETCTBUS.

Ponb u Mecto @pu3uku B popMUpPOBAaHUU COBPEMEHHONW HAYYHOM KapTUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Llemoncmpayuu

AHanoroBele ¥ HUPPOBBIE H3MEPUTENbHBIE TPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

MexaHnnueckoe ABUKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHUKCHHUS.
Cuctema otcuéra. Tpaekropus.

[lepemenienne, cKOpocTh (CpedHsis CKOPOCTbh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHUE MATEpHUAIbHOW TOYKH, MX MPOEKIUU HAa OCH CUCTEMBbI KOOpPJMHAT.
CiiokeHue nepeMenieHnil U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE M paBHOYCKOpEHHOE IpsSMOJMHEHHOe ABWKeHue. [ 'paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IMYTH M NEPEMELICHUS
MaTepuaIbHON TOUYKU OT BPEMEHHU.

CBoOomHoe majeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuneitnoe nBwkeHue. J[BMKEHHE MaTepHaIbHOM TOYKM 11O
OKPYKHOCTH C IIOCTOSHHOM IO MOIYJK CKOPOCTBIO. YTJIOBAasi CKOPOCTb,
JUHEWHas ckopocTh. llepmonm m yacrota oOpamieHus. LleHTpocTpeMuTenbHOE
YCKOpPEHHUE.

TexHnueckne yCTPOMCTBA W NPAKTUYECKOE IPHUMEHECHHUE: CIUIOMETP,
JNBH>KEHUE CHAPAIOB, LICMTHBIC U PEMEHHBIE MIEPENAYU.

Jlemoncmpayuu

Mopenb CHUCTEMBI OTCUETa, WJUTIOCTPALIUS KMHEMaTHYECKUX
XapaKTEPUCTUK JIBUKECHUS.

[IpeoOpazoBaHue NBUKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO31yXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmronenue nBmkeHust Tenaa, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hanpagnenue ckopocTy pu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHne HEpaBHOMEPHOIO  JABMXKEHUS C  LEJIbIO  ONpPEICICHUS
MI'HOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOUIEHUS] MEXAY MNYTSAMH, MPONUJCHHBIMU TEJIOM 3a
MOCJIEIOBATENILHBIE PAaBHBIE MPOMEXKYTKHM BpPEMEHH IPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyeHune nBUKEHUS IApUKa B BA3KOU )KUJKOCTH.

N3yuenne nBuxeHus Tea, OPOIIEHHOTO TOPHU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocutenbHOcT l'amunes. IlepBeii  3akoH  HprotoHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Tpunuun cynepno3uuuu cuii. Bropoit 3akon HeroToHa
JUI MAaTEpPUAJIbHON TOUKH. TpeTnii 3akoH HproTOHA 11 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro Ttiarorenus. Cuia Tskectd. llepBas kKocMmuueckas
CKOpOCTb.

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

Tpenune. Bunel TpeHus (IOKosl, CKOJbXEHHUs, KadeHus). Cuna TpeHwus.
Cyxoe tpenue. Cuiia TpeHUs CKOJIbKEHUSI U cuiia TpeHus nokos. Koaddurment
TpeHusi. Cuia CONpOTUBIICHUS IPU IBUKEHUU TEJA B )KUJIKOCTH WUJIU Ta3e.

[TocTynarensHOE M BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CWIBI OTHOCHTEIBHO OCH BpamleHus. lliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: IOIIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOIbEME U MTAJICHUH.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.



YcnoBust paBHOBECHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3yuenue nBuxkeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMaIum.

HccnenoBanue ycioBUK PaBHOBECHUS TBEPAOTO TENA, HMEIOLIETO OCh
BpAILICHUSI.

Tema 3. 3aKoHbl cOXpaHeHUA 6 MEXAHUKE

NmMnynbe MatepuanbHOM TOYKM (Tena), CUCTEMbl MAaTePUAIBLHBIX TOYEK.
NMnynbsC cuiibl 1 U3MEHEHHE HUMITYJIbCA Tejla. 3aKOH COXPAHCHUS MMITYJIbCA.
PeaktrBHOE IBUKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckast sHeprusi mMarepuaibHOW TOYKH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON DHEPTHH.

[ToTenunanpHas DHEPTHS. [ToTentuanbHast SHEPrus yIpyro
nedopMupoBaHHONW mpyxkuHbL. [loTeHNManpHAsT dSHEpPrus Tena  BOJIU3H
NOBEPXHOCTH 3E€MJIU.

[loTennuanbpHple W HEMOTeHIMaNbHble  cuibl.  CBA3b  pabOTHI
HEMOTEHUUAJIbHBIX CUJI C U3MEHEHHEM MEXaHMYECKON HHEPTHUU CUCTEMBI TEll
3aKOH COXpaHEHUS] MEXaHUYECKOUN SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCcTporcTBa U MPAKTUUECKOE MPUMEHEHUE: BOJOMET, KONED,
NPY>KUHHBIA MMUCTOJIET, JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBHOW YHEPTUU B KHHETHYECKYIO U 0OPaTHO.

Vuenuuecxuii sxkcnepumenm, nabopamopHvie pabomoi

N3yyenue abCOMOTHO HEYNMPYroro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanmne cBsizu pabOTHI CHIIBI C K3MEHEHHEM MEXaHWUYECKOW DHEPTUU
TeJa Ha IPUMEpPE PACTSIKEHUS PE3UHOBOIO JKIyTa.

Pazgea 3. MousiekyasipHas pu3uKa ¥ TepMOAMHAMMKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHbBIE TOJIOKEHUS MOJEKYISIPHO-KUHETHUYECKOH TEOpUU U HUX
ombITHOE oOOOCHOBaHMe. bpoyHoBckoe pgBwkeHue. Juddysusa. Xapakrtep
JBIKEHHUSI M B3aUMOJICHCTBUSA YaCTHIl BellecTBa. MoOJEIM CTPOEHHUs Ta3oB,



KUJKOCTEH U TBEPABIX TEN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX
Mojenen. Macca u pa3mepsl Mosekyd. KonumuectBo BemectBa. IlocTtosHHas
ABoraapo.

TemnmoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp
Lenbcns.

Mogens wuneanbHoro rasa. (OCHOBHOE€ ypaBHEHUE MOJIEKYJISPHO-
KUHETUYECKOW TEOPHUM HJIealIbHOTO Traza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeaHEe KUHETUYECKOW >HEpPruu TEIUIOBOTO JBHKEHUs 4vactul rasza. Illkama
temneparyp KenbBuHa. ['azoBble  3akoHbl. YpaBHeHHe MeHeneeBa—
Knaneiipona. 3akon JlanpToHa. M30mponeccsl B U€aIbHOM ra3e ¢ NOCTOSIHHBIM
KOJIMYECTBOM  BellecTBa. ['paduueckoe TMpeACTaBICHUE  HM3OMPOIIECCOB:
U30TepMa, U30X0pa, u3obapa.

TexHuueckue yCTpOMCTBA M NPAKTUUECKOE TPUMEHEHHUE: TEPMOMETP,
OGapomeTp.

Llemoncmpayuu

OnbIThI, TOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BellecTBa, doTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OmnpiTel 10 TUDPY3UN KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopaens onbita HTepHa.

OnbITHI, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HIUTIOCTPUPYIOLIAs TPUPOY AABIEHUS ra3a Ha CTEHKH COCYJa.

OnbIThl, WUIIOCTPUPYIOUIME YPAaBHEHUE COCTOSIHUS HWJIEAJIbHOTO Trasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Ornpenenenue Macchl Bo3yXa B KJIACCHOM KOMHATe€ Ha OCHOBE MU3MEPEHUM
00BEMa KOMHATHI, IaBIICHUS U TEMIIEPATyphl BO3lyXa B HEH.

HccnenoBanne  3aBUCUMOCTH  MEXKJIY  HapaMeTpamMud  COCTOSIHUSA
pPa3peKEHHOrO Tra3a.

Tema 2. OcHosvl mepmoOuUHaAMUKU

TepMoanHamuueckas cucTema. BryTpennss DHEPTUs
TEPMOJAMHAMUYECKON CUCTEMBI U CIOCOOBI €€ n3MeHeHus. KoanuecTBo TenioThl
u pabora. BHyTpeHHSAs] SHEprus OJHOATOMHOIO HJI€aIbHOTO Tra3a. Buasl
TEIUIONEPEIaun: TEIJIONPOBOAHOCTh, KOHBEKLHS, W3JIy4YEHHE. Y IesbHad
TEIUIOEMKOCTH BellecTBa. KOIMYeCcTBO TENIOTHI PH TEIIONEpPEaaye.



[lonstue 006 agmabatHoM mnponecce. IlepBblli 3aKOH TEPMOJAMHAMHKH.
[IpumeHeHue mepBOro 3aKkOHa TEPMOJMHAMUKH K u3omnpolneccam. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh Mpo1ieccoB B MPUPOJIE.

TemnoBble  MamuHbl.  [IpUHOUNBI ~ OEUCTBUSA  TEIJIOBBIX  MAallHWH.
[IpeoOpazoBanusi ’HepruM B TEIJIOBBIX MaimnHax. KosdduumueHTt mose3Horo
nevictBus TeruioBoi MammHbl. [{ukn KapHo u ero ko3 duIMeHT 1moJie3HOro
JEUCTBUS. DKOJOTUYECKHUE MPOOJIEMBbI TETNTIOIHEPTETHKH.

TexHuueckue yCTpOWCTBA W TMPAKTUYECKOE MPUMEHEHHUE: JIBUTATEIb
BHYTPEHHEI'0 CrOpaHusi, OLITOBOM XOJIOIUIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpeHHEH 2HEPruu Tejaa MpPU COBEPUICHUU PAOOTHI: BBUIET
npoOKU W3 OYTBUIKM MOJI JIGMCTBHEM CKAaTOr0 BO3/yXa, HarpeBaHue sdupa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOACMOHCTpAIIHS).

N3Menenne  BHYTpEeHHEW  dHepruu  (TeMmmeparypbl) Tella  MOpH
TEIIonepe1aye.

OnpIT Mo aauabaTHOMY PACIHIMPEHHIO BO3ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenn mapoBoil TypOWHBI, JBHUrareiss BHYTPEHHETO CrOpaHus,
PEaKTUBHOIO JIBUTATEIIA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenue yaenbHOM TEMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. Pazoevie nepexoonl

[Tapoob6pa3zoBanue u kougeHcaus. Vcnapenue u kunenue. AOCONMIOTHAS U
OTHOCUTEJIbHAS BJIAXXHOCTh BO3Ayxa. HaceimeHHbId map. YaenbHas TEIuioTa
napooOpa3oBanusi. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Teépnoe temo. Kpucrammmdyeckue u amopdHbie Tena. AHHU30TPONHUS
cBoMcTB KpucTtamuioB. JKuakue kpuctamwibl. CoOBpeMEHHbIE MaTepHUabl.
[InaBnenue u KpucTamu3anus. Y aenbHas Teriora miasieHus. Cyoaumanus.

YpaBHeHHE TEMJIOBOI0 OanaHca.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE. THTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU MOJYYEHUs COBPEMEHHBIX MAaTEpPHUAJIOB,
B TOM YHCJIE HAHOMATEPUAJTIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunienune npu noHM>KEHHOM JaBIICHUMU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmtonenne HarpeBaHus U MIaBJIeHUs] KPUCTAIUIMYECKOTO BEIIECTRA.



JleMoHCTpanus KpUcTaioB.
Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi
N3mepenue 0THOCUTEIBLHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoguHaMHuKa

Tema 1. dnekmpocmamuxa

OneKkTpu3auus Tel. OJIEKTPUYEeCKHil 3apsa. JlBa BuAa BIEKTPUUYECKUX
3apsaoB. [IpoBOAHUKM, OUAIEKTPUKU U TMOJYHNPOBOJHUKH. 3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsija.

B3anmopeiictBue 3apsanoB. 3axkoH Kyiona. TodeudHBIH 3IIEKTPUYECKUM
3apsa. DnekTpuueckoe noje. Hanps:k€HHOCTh anekTpudeckoro noiist. [Ipunnun
CYNEPIO3ULUH INEKTPUUECKUX NosieH. JIMHUM HAnPsSKEHHOCTHU AIEKTPUUECKOTO
oIS,

Pabora cunm anekrpocratmdyeckoro moiss.  [lorenmuman.  PasHOCTh
noTeHuuanoB. I[[pOBOAHUKM W JHMAJIEKTPUKUA B 3JIEKTPOCTATUYECKOM TOJIE.
JlvsnekTpuyeckas MpOHUIIAEMOCTb.

DIIEKTPOEMKOCTb. Konpeuncarop. DIIEKTPOEMKOCTD MJIOCKOTO
KOHJIEHCATOpa. DHEprus 3apsKEHHOTO KOHIEHCATopa.

TexHuueckre ycCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOT,
AIEKTPOMETP, JJIEKTPOCTaTHUECKas 3allliTa, 3a3eMJICHUE AIIEKTPONpHOOpOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN almapat, CTPYWUHBIN PUHTED.

Ilemoncmpayuu

Y CTpOoNCTBO M IIPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3aumonenicTBre Ha3JIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T10JIE 3apsIKEHHBIX TElL.

[IpoBOAHUKH B JIEKTPOCTATUUECKOM IIOJIE.

DneKkTpocTaThyecKas 3anuTa.

JIM3IIEKTPUKH B 3JIEKTPOCTATUUECKOM I10JIE.

3aBUCUMOCTh 3JEKTPOEMKOCTH ILJIOCKOIO KOHJEHcaTopa OT IUIOIIaau
IJIACTHH, PACCTOSIHUS MEXKAY HUMU U IUAJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne 3neKkTpoEMKOCTH KOHAEHCATOPA.

Tema 2. llocmoannwtii 3nekmpuyeckuii mox. Toxu 6 paziuunplx cpeoax

DNEKTPUYECKU TOK. YCJIOBHUSl CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon Oma 11 yyacTKa LENu.



DJIEKTPUYECKOE COINPOTUBIICHHUE. YIEIbHOE CONPOTUBICHUE BEIIECTBA.
IlocnenoBaTenpHOE, NApAILIEIBHOE, CMEIIAHHOE COEIMHEHNE IIPOBOJHUKOB.

PabGora onekrpuyeckoro Toka. 3akoH Jxoyns—Jlenma. MolHOCTb
AIEKTPUYECKOTO TOKA.

DNEKTpOABWKYIIAsl CHJIa U BHYTPEHHEE CONPOTUBIECHUE UCTOYHHMKA TOKA.
3akon OmMa myga 1nojHOM (3aMKHYTOW) diekTpuyeckod wnenu. Koporkoe
3aMbIKaHHE.

ONEeKTpOHHAsT  NPOBOAMMOCTb  TBEPABIX  METAVIOB.  3aBUCHMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX MTYYKOB.

[HonynpoBoguuku.  CoOCTBEHHass W NpUMECHass  MPOBOJUMOCTH
noJynpoBoAHUKOB. CBolicTBa p—N-nepexosa. [lonynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYeCKMid TOK B pacTBOpax M  paciulaBax dJIEKTPOJIMTOB.
DNEKTPOIUTHYECKAS AUCCOLMALNS. DIEKTPOIIN3.

OnekTpuueckuid TOK B razax. CaMoCTOATENbHBIA U HECAMOCTOSITENbHBIM
pazpsan. Monuus. [Ltazma.

TexHuuyeckne yCTpOHMCTBA W MPAKTUUYECKOE IPUMEHEHUE: amMIepMeTp,
BOJILTMETP, PEOCTaT, HMCTOYHHKUA TOKa, O3JIEKTpOHArpeBaTeiIbHble MPHOOPHI,
AIEKTPOOCBETUTENbHBIE TMPUOOPHI, TEPMOMETpP COINPOTUBIICHUS, BaKyyMHBIN
JIUO]T, TEPMHUCTOPHI U (DOTOPE3UCTOPHI, MOTYITPOBOJHUKOBBIN MO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIpsKEHHUS.

3aBUCUMOCTh CONPOTHUBICHUS MUIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHana.

CmemaHHOE COeIMHEHUE TPOBOIHUKOB.

[IpssMoe wu3MepeHue SIEKTPOABIKYIIEH Ccuibl. KopoTkoe 3aMmbIKaHUE
rajbBaHUYECKOTO AJIIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb COITPOTHUBIIEHHS METAJUIOB OT TEMIIEPATYPBHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3ps U NpOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSA MPOBOAUMOCTD JUO/A.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHne cMemaHHOrO COEINHEHNS PE3UCTOPOB.

N3mepenne 35IeKTpOABHKYIEN CHIIBI ICTOYHHMKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBIICHMUS.

Hab6monenne smekTpoaunsa.

MesxknpeaMeTHble CBA3H



N3yuenue kypca ¢pusuku 06a3zoBoro ypoBHs B 10 kiacce oCymecTBIseTcs ¢
yu€TOM COJEp>KAaTENbHBIX MEXKIPEIMETHBIX CBA3€H C KypcaMu MaTeMaTHKH,
OMOJ0ruu, XUMHH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle noHamus, CBI3aHHbIE C U3YYEHUEM METOIOB HAYYHOTO
MO3HAHMsI: SBJICHUE, HAYYHBIH (pakT, rumore3a, Gu3nuveckas BETUYHHA, 3aKOH,
Teopusl, HaOMI0AEeHUE, SKCIEPUMEHT, MOJEIIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pemieHUEe CUCTEMBl YypaBHEHWH, JIHHEWHas QYHKIHA,
napaboiyia, runepbosia, UX TpapuKu ¢ CBOMCTBA, TPUTOHOMETPUUECKHUE
GyHKIHIH: CHHYC, KOCHHYC, TaHT€HC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPUYIECKOE TOXKIECTBO, BEKTOPHI M UX MPOCKIIMH HA OCH KOOPJIMHAT,
CJIOKEHUE BEKTOPOB.

Buonoeus: wmexaHWYecKkoe JBIDKEHHE B JKUBOM mpupone, auddysus,
OCMOC, TEIJIOOOMEH JKHUBBIX OpPraHU3MOB (BUIBI TEIUIONEPENayd, TEIIOBOE
paBHOBECHE), IICKTPUUECKUE SBJICHHSI B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIEeCTBAa, CTPOECHUE aTOMOB U MOJIEKYI,
MOJIb BEIIECTBA, MOJSpHAas Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX Tell,
KUJKOCTEH M ra3oB, dJEKTPUUYECKHUE CBOMCTBA METAJUIOB, 3JIEKTPOJUTHYECKAs
AYCCOLMAlMs, ralbBaHHKa.

l'eoepagpus: BnaxxHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3zoBaHUE ABMKEHUN C UCTOJIb30BAHUEM MEXAHU3MOB,
yu€T TpeHusi B TEXHHUKE, MOJIIMITHUKH, HCIIOJIb30BAaHUE 3aKOHA COXPaHEHMs
UMIIyJbca B TEXHHUKE (pakeTa, BOJOMET W JApPYTUE), JBUTATEIb BHYTPEHHETO
CropaHusi, TmapoBas TypOuHA, OBITOBOM XOJOAWJIBHUK, KOHJUIMOHED,
TEXHOJIOTUH  TOJY4YEHHs] COBPEMEHHBIX MAaTepuaioB, B TOM  YHCIE
HaHOMAaTEepUajaoB, M  HAHOTEXHOJOIMH,  DJIEKTPOCTATHYECKasl  3allUTa,

3a3eMJICHHE AIEKTPONPUOOPOB, KCEpOKC, CTPYHHBIN IPUHTED,
AJNIEKTPOHATPEBATENbHbIE  TPHOOPHI,  DJIEKTPOOCBETUTENbHBIE  MPUOOPHI,
rajibBaHUKa.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKa
Tema 3. Maznummnoe none. IneKmpomacHuUmMHAA UHOYKUUA
IlocTostHHBIE  MarHuThl. B3anmMojelCTBHME  ITOCTOSIHHBIX  MAarHHTOB.
MarautHoe mone. Bexkrop MarHWTHOM WMHAYKUMH. lIpuHOMD cyneprio3uuuu
MarHWTHBIX NOJIEW. JIMHUM MarHUTHOM MHAYKIWHA. KapTuHA JTUHUN MarHUTHOU
WHAYKIMY MOJISI TOCTOSTHHBIX MarHUTOB.



MarauTHoe MoJ€ NPOBOJAHMKA C TOKOM. KapThHa nMHUNA WHIAYKIUH
MArHUTHOTO TOJSl JJIMHHOTO MPSAMOTO MPOBOJHHUKA U 3aMKHYTOTO KOJBLIEBOTO
MPOBOJHUKA, KaTrymku ¢ TokoM. Omnbeir Opcrena. BsaumopeiictBue
MPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopennia, €€ MOIydb W HampaBieHUE. J[BMKEHHE 3apsiKEHHOU
YacTHIIbl B OTHOPOJTHOM MarHuTHOM mose. Pabota cuinbl Jlopenia.

SIBileHME DBIEKTPOMArHUTHOM MHAYKIUU. IIoTOK BEkTOpa MarHUTHOU
WHJYKIUUA. OJNEKTPOJBUXKYIIAsd CWia WHAYKIMUA. 3aKOH 3JIEKTPOMArHUTHOU
uHaykuuu Oapanes.

BuxpeBoe anexkrpuueckoe mosie. DIEKTPOABMXKYIIAS CHJIA UHAYKIHUHU B
MPOBOJAHUKE, JBHKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenua.

NHayKTUBHOCTh. SIBIE€HHME CAMOMHIYKIMU. OJEKTPOABIXKYIIAS CuUja
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMArHUuTHOE TIOJIE.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: IOCTOSIHHBIC
MAarHMThl, AJIEKTPOMArHUTHI, 3JICKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMYA MAarHUTHOTO TIOJISL.

B3aumonenicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME AIEKTPOMArHUTHOW UHIAYKIIUU.

IIpaBuno Jlenua.

3aBUCUMOCTbh  BJEKTPOABIKYIIEH CHUJIbl HMHAYKIUH OT CKOPOCTH
M3MEHEHUsI MarHUTHOTO TTOTOKA.

SIBrieHME cCaMOMHIYKIIMH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO MOl KaTYIIKH C TOKOM.

HccnenoBanne AeUCTBUS MOCTOSIHHOIO MarHUTa HA PaMKYy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON MHIYKIUU.

Paznen 5. Koyie0anusa ¥ BOJHBI



Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUMHblE KOJ1€OAHUA

Konebarenbnas cucrema. CBOOOJHBIE MEXaHMYECKHE  KoOJIeOaHUS.
I"apmonnyeckue konedanus. Ilepuon, yacrora, ammnryaa u ¢as3a KoneOaHU.
IIpyXrHHBIN MasTHUK. MaTeMaTU4eCKUi MassTHUK. Y paBHEHUE FaPMOHUYECKUX
kosnebanuii. [IpeBpalienue 3Heprum Npyu rapMOHUYECKUX KOIEOAHUSX.

Konebarenbubiii koHTyp. CBOOOJHBIE 31EKTPOMAarHUTHbIE KOjeOaHHs B
UeanbHOM KOJIOATEJIbHOM KOHTYpe. AHANOTHs MEXIYy MEXaHMYECKUMHU H
ANEKTPOMAarHUTHeIMU KoseOanusimu. Popmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUU B UJCATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBinenne o  3aryxammuxX  KojeOaHUsX.  BbIHyXJeHHbBIE
MexaHuueckue KoseOaHusg. Pe3zoHaHc. BbIHYXIEHHBIE 3JE€KTPOMArHUTHbBIC
Kosie0aHMUs.

Ilepemennslii Tok. CHHyCOMAANbHBIA NEPEMEHHBIH TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYAHOE M JEWCTBYIOIIEEe 3HAUCHHE CHJIbI TOKa U
HAIPSHKSHMUS.

Tpancdopmatop. [IpouzBoacTBo, nepenaya U norpebieHue
ANEKTPUUECKOW  SHEPrHHM. OKOJOTMYECKUE PUCKH TpU  MPOU3BOJICTBE
anekTpodHeprun. KynbTypa UCIONB30BaHUSA 3JEKTPOIHEPTHH B MOBCEIHEBHOM
KU3ZHHU.

TexHu4eckne ycTpoilCTBa U MPAKTUUYECKOE MPUMEHEHHE: DIIEKTPUUECKUM
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONEpeaay.

Ilemoncmpayuu

HccnenoBanne mapamMeTpoB KoJIeOATEBHOM CHCTEMBI (MPY>KHUHHBIN WIIH
MaTeMaTUYE€CKUI MasITHUK).

HabGmonenne 3aTyxaronmx KoiaeoaHui.

HccnenoBanne CBOMCTB BBIHYKIEHHBIX KOJICOaHUT.

Ha6monenue peonanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

OcuunorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HANPSKEHUS OT BPEMEHHM)
IS 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHc mpu nocaeAOBAaTEIbHOM COEIMHEHHH PE3UCTOPA, KATYIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopnenb TMHUM 3JEKTPOoNepeadHn.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCMMOCTH MEpHUOAA MaJIbIX KOJEOAHWM rpy3a Ha HHUTH
OT JUIMHBI HUTU U MacChI rpy3a.

HccnenoBanne TMEpeMEHHOrO0 TOKa B LENUM U3  IOCJIEI0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYLIKH U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKmMpOMaAZHUMHbLE 60TIHbL

MexaHnueckue BOJIHBI, yCioBuUs pacnpoctpaHeHus. Ilepumoa. Cxopocts
pacrpocTpaHeHusi W JajivHa BoJHbBL. [lomepeuHble W NPOAOJbHBIC BOIHBI.
WuTtepdpepenius u nuPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TeMOp 3ByKa.

DONEeKTPOMAarHUTHBIC BOJIHBIL. YCJOBUS M3JIYYCHHUS DJICKTPOMArHUTHBIX
BOJIH. B3aumHuas opuenrauus BexkropoB E, B, V B snexTpoMarHuTHOU BOJHE.
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MPEIOMIICHUE, TOJISIpU3alius,
nudpakius, uarepdepenius. CKopocTh dJEKTPOMAarHUTHBIX BOJIH.

[Ixana 3eKTpOMarHUTHBIX BOJIH. [IpuMeHEeHHE AIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHUMIBI paguOCBs3U U TeJaeBUIeHU. Panuonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEN CPEBI.

TexHuveckne yCTpoONCTBAa M MPAKTHUUECKOE MPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, yJIbTPAa3BYKOBas MAarHOCTUKA B TEXHUKE M MEIMIIMHE, pajap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Llemoncmpayuu

OO6pa3zoBaHue U paclpoCTpaHEHUE MONIEPEYHBIX U MPOIOJIBHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne untepdepeninu u Audpakiny MeXaHU4eCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KoJieOaHuH.

HUccnenmoBanne  CBOWCTB  BJIEKTPOMArHUTHBIX  BOJIH:  OTPaKCHUE,
peJIOMJICHHE, TTOJIsIpr3aus, 1udpakius, nHTepdepeHITHS.

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsmMonMHENWHOE pAacHpOCTPaHEHHE CBETAa B
ogHopoaHOU cpene. JIyu ceera. TouedHbI HICTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OoTpaxkeHUs cBeTa. [locTpoenne n3oOpaxeHu
B IJTOCKOM 3€pKaJe.

[Ipenomiienne cBeta. 3aKoHbl MpeIOMIIEHUS cBeTa. AOCOIIOTHBIM
nokasarens npenomsieHus. [lonmHoe BHyTpeHHee otpaxkenue. [Ipenenbuslii yron
MIOJIHOTO BHYTPEHHET0 OTPAXKEHUS.

HNucnepcus cBeta. ClioxHBIN cocTaB 6enoro ceera. L[BerT.

ColOuparomue © pacceWBaromnie JUH3BL. ToHKas JmH3a. DOKycHOE
paccTOsSiHUE U ONTHUYEeCKas cujia TOHKOM nuH3bl. [locTpoeHue mzoOpaxeHuil B



coOMparoUMX 1 paccenBaronX JuH3aX. GopMyiia TOHKON JTUH3bI. Y BEIHMYEHHE,
JlaBaeMoe JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass onrtuka. Mutepdepennuss cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBuss HaOMOACHUS MaKCUMYMOB U MHUHHUMYMOB B HHTephEpEeHIIMOHHOU
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakmus ceta. JudpakiuonHas pemérka. YciaoBUe HaOI0ACHUS
IJIaBHBIX MAaKCUMyMOB TIpM MAJ€HUU MOHOXPOMATHYECKOIO CBE€Ta Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue yCTPONCTBA M MPAKTUYECKOE MPUMEHEHHE: OYKH, JIyNa,
dboToanmapar, MPOEKIIMOHHBIN ammapaT, MHUKPOCKOI, TEJIeCKOM, BOJIOKOHHAs
onTHKa, TU(paKIMOHHAS peméTKa, OJISIPOUI.

Llemoncmpayuu

[IpsmonHEHOE PacCTPOCTPAHEHUE, OTPAKECHHE M TMPEIOMJICHUE CBETA.
Onrtrueckue mpudopHI.

[TonHoe BHYyTpeHHEE OoTpakeHre. Mojiesib CBETOBOA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKOa.

HaGmronenne natepdepeHnm crera.

HaGmonenue nudpakuum ceera.

HaGmonenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIbIO IPU3MBI.

[TomyueHnue criekTpa ¢ MOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

HaGmronenue nmosisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue nokazartesns NpeaoMiIeHUs CTEeKIa.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

HaGmonenne nucrnepcuu cBera.

Pa3znesn 6. OcHOBBI crienMAIBLHON TEOPUM OTHOCUTEIBHOCTH
['paHuibl NPUMEHUMOCTH  KJIACCUYECKOM  MexaHukd. [loctyiaTs
CIIEIMAJIbHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOIYJSL CKOPOCTH
CBETa B BaKyyMe, MPUHIINI OTHOCUTEIIbHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh  OJTHOBPEMEHHOCTH.  3aMEIJIEHUE  BPEMEHU U
COKpAIllEHUE JIJINHBI.
DHEPrus U UMNYJIbC PEASITUBUCTCKON YaCTULBI.



CBs3p MacCel C DHEpPrue€d M HMIIYJIbCOM PEIATUBUCTCKOW YaCTHIBI.
OHeprus MoKos.

Pasznen 7. KBanroBas ¢pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®oronsl. dopmyna [lnanka cBs3u sHepruu (OTOHA C €ro 4YacTOTOM.
DHeprust 1 UMIYJIbC GOTOHA.
OtkpeiTe u uccnegoBanue ¢otodrpdexra. Onbitel A. I'. Cronerona.

3akonbl (GoTodrddexra. YpaBHenue ODiHmTerHa A pororddexra. «Kpachas
rpa"una» ¢porodaddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOenena.

XHUMHUYECKOE JIEHCTBUE CBETA.

TexHuveckre yCTpoONCTBa M MPaKTUYECKOEe NpUMeHeHHe: (OTOIIEMEHT,
dboTomaTunk, coiHeuHas 6aTapesi, CBETOAHO/I.

Llemoncmpayuu

®dotor(dekT Ha yCTAaHOBKE C ITUHKOBOM IJTACTHHOM.

Uccnenosanue 3akoHOB BHenIHEro (GoTodddekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnwiTel Pe3epdopaa mo paccessHuio o -4acTHII.
[Inanetapuas moxaens atoma. Iloctymatrsl bopa. M3nyuenue u morioiieHue
(GOTOHOB TpHU TEepexojie aToMa C OJHOTO YPOBHS JHEPrud Ha Apyrou. Buibl
cnekTpoB. CIEKTp YPOBHEN SHEPIUU aTOMa BOJOPOA.

BonnoBeie cBoiictBa wyactull. Bomubl ge bpoina. KopmyckymnspHo-
BOJIHOBOM JTYaJIM3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckne yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: CHEKTPAIbHBIN
aHau3 (CIEKTPOCKOM ), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3ITYICHHS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HabGmronenne nuHedyaToro CreKTpa.

Tema 3. Amomnoe aopo



OKCIIEpUMEHTBI, JOKAa3bIBAIOLINE CI0KHOCTh CTpOEHHUs sapa. OTKpbITHE
pamuoaktuBHOCTH. OmbiTel  Pesepdopna 1mo  ompenenieHHi0  cocTaBa
paanoakTUBHOro wu3nydeHus. CBoiicTBa anbda-, Oera-, ramma-u3ayyeHUs.
BinsiHue paaioakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpeiTHE POTOHA U HeWTpoHa. HykinonHas monens siapa [elizenbepra—
NBanenko. 3apsaa aapa. MaccoBoe uuciio aapa. M3oronsl.

Anbda-pacnan. DNEKTPOHHBIA W MO3UTPOHHBIM Oera-pacmazn. ["amma-
M3JIy4yeHue. 3aKOH PaJuoakTUBHOTO pacraja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Anepnswiii peaktop. TepmosnepHbiit cunTe3. [IpoGiemMbl U MEPCIIEKTUBBI
AIEPHON SHEPIETUKUA. DKOJIOTUYECKUE ACTIEKTHI AEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS U PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaJdbHble B3auMonaeucTBUs. EQuHCTBO (u3myeckoil KapTHHBI
MUpa.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: JI03UMETD,
kamepa BunbcoHa, siiepHbIil peakTop, aToMHas Oomoa.

Ilemoncmpayuu

CuY€TynK HOHU3UPYIOIIUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusiM).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPO(PU3UKH

Otanbel  pa3BUTHs acTpoHoMuu. [IpukiagHOe U MHUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMHUH.

Bun 3Bé3qH0or0 HebGa. Co3Besnus, sipKue 3BE3/bI, TUIAHETBI, UX BHIMMOC
JIBIDKCHHE.

ConHeynas cucreMa.

Connne. ConHeuHasi akTUBHOCTh. Mctounuk sHepruu CoJiHIIa U 3BE3.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTHKH. JluarpamMma «CIEKTpajbHBIM Kiacc —
CBETHMOCTBE». 3BE31bI TJIABHOM IOCJIEIOBATEIILHOCTH. 3aBUCHMOCTL «Macca —
CBETUMOCTB» JUJIs1 3BE3]] NNIABHOM IMOCJIEA0BATEIbHOCTA. BHyTpeHHEE CTpOEeHHUE
3B&371. COBpEeMEHHBIEC MTPECTABIICHUS O MPOUCXOXKACHUN U dBOToNMU COJTHIA U
3BE311. DTaIbl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama [Nanaktuka. Ilomoxxenne u npuxkenue CojHIa B
lNanaktuke. Tunsl ramaktuk. PaguoranakTuku U kBasapbl. UEpHBIE IBIPHI B
SIApax rajakTHK.



Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa06ma. PasOeranue
ranakTuk. Teopus boibiioro B3peiBa. PenukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoii. MeTaranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vyenuueckue nabnooenus

HaGmonenust HEBOOPYXKEHHBIM rJ1a30M c HCTIOJIb30BaHUEM
KOMIBIOTEPHBIX TMPUIOKEHUN IS  ONpPENENICHUs] TOJOXKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHbIE c03Be3/1usi CeBepHOro MoJylapus u
SIPKHUE 3BE3/IBL.

HaGmonenus B Teneckon JIyHsl, mianet, Mieunoro IlyTu.

Oo6o01maromiee NOBTOPEHUE

Ponp ¢u3ukm w acTpoHOMUHM B IKOHOMUYECKOM, TEXHOJOTUUYECKOM,
COLIMAJILHOM W JTHYECKOW cdepax AesTeNIbHOCTH YelloBeKa, pOJib U MECTO
bU3MKM W acTPOHOMHH B COBPEMEHHOW HAydYHOW KapTUHE MUpa, pPOJb
dbuzndeckor Teopun B (HOPMUPOBAHHUM MPEACTABICHUN O GU3UYECKON KapTHHE
MHpa, MECTO (PU3WYECKOW KapTUHBI MHUpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPO/IE.

MexnpeaMeTHbIe CBS3H

Nzyuenue kypca ¢pusuku 6a3oBoro ypoBHs B 11 kiacce ocyiecTBisieTcs ¢
y4ETOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBA3EH C KypcaMH MaTeMaTHKH,
OMOJOTHH, XUMUH, TeoTpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonamus, CBI3aHHbIE C U3YYEHUEM METOO0B HAYYHOTO
NO3HAHUS: SIBIICHWE, HAy4YHBIM (PakT, rumote3a, Gu3nuveckas BEIUMYHMHA, 3aKOH,
Teopusl, HaOMI0CHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelIEHUE CUCTEMbl YPAaBHEHUH, TPUTOHOMETPHUYECKUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIUU HAa OCU KOOPJIHHAT,
CIIOKEHUE BEKTOPOB, TMPOM3BOJHBIC DIEMEHTAPHBIX (YHKIUA, TPU3HAKA
MOI00UsT TPEYTOJIHHUKOB, OIMpPECICHHUE IJIOMAIN TUIOCKUX (GUryp u obbéma
Te.

buonocus: snexTpuueckue SIBICHHUS B KUBOW MpUpoJE, KoJeOaTelbHbIC
JNBH)KEHUS B JKMBOW TMPHUPOJE, ONTUYECKHUE SBICHUS B JKUBOM NPUPOJE,
JNEUCTBUE paiialliy Ha )KUBbIC OPTraHU3MBL.

Xumus: CTPOCHHME aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsT CTPYKTypa
TBEPABIX TEN, MEXaHU3Mbl O0pa30BaHUSl KPUCTAJUIMYECKOM  PEHIETKH,
CIICKTpaJbHbIA AHAJIU3.

l'eocpaghusi: mMarHuTHBIE TIONIOCA 3€MJIM, 3aJI€)KHM MArHUTHBIX Py,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, IPEACKA3aHUE 3EMIICTPSICEHUI.



Texnonocua: NUHUMA DIEKTpOIepenay, IEHEpaTop IMEPEMEHHOIO TOKa,
JJIEKTPOJABUIaTElb, UHAYKIIMOHHAs II€Yb, pajap, paivuoONpUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBY-neub, MpOEKIMOHHBIN anmapar, BOJIOKOHHAsI OINTHKA,
coJiHeYHas Oarapes.



IINIAHUPYEMBIE PE3YJBTATHBI OCBOEHHUA INPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpeamera «Pusnka» Ha ypOBHE CpeAHETO OOIIeTo
oOpazoBanus (0a30BbIi  ypOBEHb) JIOMKHO  OOECHEUUTh  JOCTHUKCHUE
CIIEYIONINX JIMYHOCTHBIX, METANIPEIMETHBIX M TIPEIMETHBIX 00pa30BaTEIIbHBIX
pe3yabTaTOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHUS Yy4yeOHoro mpeamera «Dusukan
JOJDKHBI ~ OTpakaThb ~ T'OTOBHOCTH U CHOCOOHOCTH  OOy4YaroIIuXcs
PYKOBOJICTBOBAThCS C(POPMHUPOBAHHON BHYTPEHHEW TO3UIMEH JUYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OpHEHTAIMH, TO3UTUBHBIX BHYTPEHHHX YOCKICHUH,
COOTBETCTBYIOIIUX TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa,
pacliMpeHue KU3HEHHOTO OMbiTa M ONbITa JACSATEIbHOCTH B IPOIECCE
peanu3alry OCHOBHBIX HAIPaBICHUW BOCIUTATEIBHOW NIESITEILHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

chOpMUPOBAHHOCTh  TPAXKJIAHCKOW  TO3UIMH  OOydYaroIlerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUICKOTO OOIIECTBA;

NPUHATHE TPATUIMOHHBIX  OOIIEYETOBEYECKUX T'yMaHUCTHYECKUX U
JIEMOKPaTUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEpPECAX IPakKIaHCKOTO
oO1recTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIIbHON OpraHu3aIlum;

YMEHHME  B3aUMOJICHCTBOBATH C  COLUMAIBHBIMA  HMHCTUTYTaMU B
COOTBETCTBUHM C MX (DYHKIIUAMH U Ha3HAUCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIIbHOCTH;

2) IATPHOTHYECKOT0 BOCIIMTAHMS

c(hopMHUPOBAaHHOCTH POCCUHCKOMU rpakIaHCKOH UJICHTUYHOCTH,
MaTpUOTHU3MA;

IIECHHOCTHOE OTHOIIEHWE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHUKECHUSIM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSA

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHUS, STHUECKOTO TTOBEICHNS,

CITOCOOHOCTh OIICHMBATh CHTYAIMIO M NMPUHUMATh OCO3HAHHBIC PCIICHHS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
NESTENBHOCTHA YYEHOTO;



OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYyAYyLIEro;

4) 3¢TETHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHWE K MHPY, BKIIOYas OJCTETUKY HAy4HOIO
TBOPUYECTBA, MPUCYLIEro (PU3UUECKOI HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpEC K pazIudHbIM cdepam MpodeccHoHaATbHON AESTeIbHOCTH, B TOM
Yuclie CBA3aHHBIM C (U3HKOM M TEXHUKOW, YMEHHE COBEpPILATh OCO3HAHHBIN
BbIOOp Oynymiei mnpodeccun M pean30BbIBATH COOCTBEHHbBIE >KU3HEHHbBIE
TUTaHbL;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHHIO U CaMOOOpa30BAHMIO B
00JacTH (PU3HMKHU Ha IPOTSKEHUU BCEU KU3HH;

6) IK0JI0rH4eCcKOro BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTh JKOJOTMUECKON KYJIbTYphI, OCO3HAHUE TJ00ATBLHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE W OCYIIECTBJICHHUE JCHUCTBUM B OKPYKAKOUIEH Cpele Ha
OCHOBE 3HAHMS LEJIEN YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paclIMpEHUE OMbITa JEATEIIBHOCTH JKOJIOTHUYECKON HAIpaBJICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM MO0 (QU3UKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAY4YHOH [ESITENbHOCTH, TOTOBHOCTh B IIPOLIECCE
U3y4eHHs (PU3MKH  OCYIIECTBISATH TMPOEKTHYID U  HCCIEIOBATEIBCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue 1eMcTBUS:
CaMOCTOSITEIbHO  (pOpMyIMpOBaTh W aKTyaJIM3UPOBATH  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpPENICNIATh UEIH JESITEIbHOCTH, 3aJaBaTh IMApaMETpbl U KPUTEPUU HX
JIOCTHKCHUS,
BBISIBIIATH 3aKOHOMEPHOCTH M MOPOTUBOPEYHST B PacCMaTpUBAEMBIX
(U3UYCCKUX SIBIICHUAX;
pa3pabaTeIBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOITUXCS
MaTEepUATBHBIX U HEMATEPUATBHBIX PECYPCOB;



BHOCUTh KOPPEKTUBBI B JICATCIBHOCTH, OIICHUBATh COOTBETCTBHUE
pe3yabTaTOB LIETISIM, OLIEHUBATh PUCKH MTOCJIECCTBHUH IEATEIHHOCTH;

KOOPAMHHUPOBATh M  BBIMOJNHATH pPabOTy B YCIOBHUSIX PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMOICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOJIEM.

Bba3oBble ucciieqoBaTeIbcKue AeliCTBHSA

BJIQ/ICTh HAYYHOW TCPMHHOJIOTHECH, KIFOYCBBIMHU MOHSATUSIMH U METOJaMHU
(u3nuecKon HayKu;

BIAJIETh  HaBBIKAMH  y4eOHO-WCCIIEIOBATENLCKOM M TPOEKTHOM
ACSTENPHOCTH B 00MacTH  (U3HMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETPHOMY  TIOMCKY  METOZOB  pelieHHs 3aaad  (PU3NIECKOTO
COJIepKaHusl, MPUMEHEHHIO Pa3IMYHBIX METOI0B TTO3HAHMS;

BIAJIETh BUJAMH JESATCIBHOCTH 110 TOJYyYEHUIO HOBOTO 3HAHUA, €r0
MHTEPIpETallii, MPeoOpa3oBaHUI0 M TPHUMEHEHHIO B Pa3jIMYHBIX Y4eOHBIX
CUTYaIUsIX, B TOM YHCIIC TIPHU CO3AAHUH YI€OHBIX MIPOCKTOB B 00JIACTH (PUBHKH;

BBISIBIIATh TIPUYUHHO-CIIC/ICTBEHHBIC CBS3M U aKTyalU3WpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ pEeIICHHs, HaAXOIUTh apryMEHTBI JUIS JT0OKa3aTeIbhCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJNIYYEHHBIE B XOJ€ pEHICHUS 3aJaud pe3ysbTaThl,
KPUTHUYECKH OLIEHHWBATh KX JIOCTOBEPHOCTh, IMPOTHO3UPOBATH H3MEHEHHE B
HOBBIX yCIIOBUSX;

CTaBUTh W (OpPMYyIUpOBAThH COOCTBEHHBIE 3aJaud B 00pa3oBaTENbHOU
JESITEIHbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (DUBUKY;

J1aBaTh OIICHKY HOBBIM CUTYaIIUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TIEPCHOCUTHh 3HAaHUSA 10 (PU3MKE B TPAKTUYECKYHO 00JIacTh
KU3ZHEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIIBUTATh HOBBIE WJICH, TIPEIaraTh OPUTHHAIBHBIE TIOJIXOIbI M PEIICHUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, TOMYCKAIONME aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undgopmanmeii:

BJIQ/ICTh HaBBIKAMH TOJY4eHHS HH(pOpMAUU (PU3MUECKOTO COACPIKAHUS
W3 UCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIHHO OCYIIECTBIISATH TIOUCK, aHAIIN3,
CUCTEeMaTH3alUI0 ¥ MHTEPIPETANHNI0 WHGOPMAIIMN PAa3IMYHBIX BUIOB U (opM
MPEICTaBIICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpPEACTBA HWH(MOPMAIIMOHHBIX HM  KOMMYHHKAITMOHHBIX
TEXHOJIOTUA B PENICHWH  KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHW3alMOHHBIX 3a/ad ¢ COOJo/IeHneM TPeOOBaHMUI SPTOHOMUKU, TEXHUKU



0€301acHOCTH, TUTHEHBI, PECypcocOepexeHus, MPaBOBbIX U 3TUYECKUX HOPM,
HOPM UH(OPMALIMOHHOW 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COAEpPKaHUS B Pa3au4HbIX (opmarax c
yu4€TOM Ha3HayeHuss uHOpManuMM U LEJIeBOM  ayauTopuu, BblOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyATH3aLIUU.

KomMyHnKaTHBHBbIE YHHBEPCAJIbHbIE YUeOHbIe AelcTBHS:

OCYIIECTBIATh OOIIEHWE Ha Ypokax (U3MKHM W BO BHE-ypOUHOM
IeSTeNbHOCTH;

pacmo3HaBaTh MPEANOCHUTKM KOH(IUKTHBIX CHTyallUd W CMSTYaTh
KOH(JIUKTHI;

pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOIO TOYKY 3pPEHHS C HMCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

NIOHMMATh M MCIIOJIB30BaTh MMPEUMYIIIECTBA KOMaHTHOW W MHIUBHYaIbHOM
paboThI;

BBIOMPATh TEMATHKy W METOABl COBMECTHBIX JCUCTBUU C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YICHA KOJUIEKTHBA;

OPUHUMATh eI COBMECTHOM JEeSTEIbHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATH JCHCTBUS MO €€ JOCTUXKEHHUIO: COCTABIATH IJIaH JEUCTBUIA,
pacnpenensiTh pojau ¢ y4E€TOM MHEHHH Y4YaCTHUKOB, OOCYKIATh PE3yJIbTAaThbl
COBMECTHOM pabOThI;

OLICHMBATh Ka4e€CTBO CBOETO BKJaJa M KaXKIOTO YYaCTHHKA KOMAaH/bI B
oOIIMiA pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjaraTb HOBBIE TIPOEKTHI, OIICHMBATh HJAEH C TO3UIMH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE IMOBEJACHUE B Pa3TUYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

PerynsiTuBHbIe yHUBepcaibHbIe YUueOHbIe JAeiicTBUSs
Camoopranusanus:

CaMOCTOSTEIIFHO OCYIIECTBIIATH MMO3HABATEIBHYIO NESITEILHOCTH B 00JIaCTH
GU3MKU W aCTPOHOMHHM, BBISBISTH MPOOJIEMBI, CTaBUTh W (POPMYIUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSATEIFHO COCTABIISITH IJIaH PEHICHUS PACUETHBIX W KAYECTBEHHBIX
3a/lay, IJIaH BBIOJIHCHHSI TPAKTUYECKOW paboThl C y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUH;

JlaBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacMpsATh paMKH Y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUMH;



JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTUPOBAaTh €ro, OpaTh Ha celd
OTBETCTBEHHOCTb 32 PEILCHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO J3PYAMIMU B 00sacTu
(u3MKH, TOCTOSHHO TOBBIIATh CBOW OOpa3oBaTENbHBIA U  KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTYAallMsIM, BHOCUTb KOPPEKTHUBBI B ACSTEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJaJIeTh HaBbIKAMHU I[IO3HABATEJIbHOW pedekcuu Kak OCO3HaHUs
COBEpIIAEMbIX JEHCTBUI W MBICIUTENbHBIX MPOILIECCOB, MX PE3yJbTaTOB U
OCHOBAHUM;

UCIIOJIb30BaTh MNPUEMBI pediieKCMu JUIsl OIEHKHM CHUTYyallud, BbIOOpa
BEPHOTO pelICHUS;

YMETh OLIEHUBATh PUCKHM M CBOEBPEMEHHO MPUHUMATh PEIIECHUs MO HX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI M apTryMEHTBl JPYrUX MpU aHaJu3e pe3yJbTaToB
NEeSATENbHOCTH;

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IPUHMMAaTh MOTHBBI M apryMEHTBl IPYIMX IpU aHaIu3€ pe3yJbTaToOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPaBO APYIMX Ha OLIMOKH.

B nponecce 1OCTHKEHHS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHSI IIPOIPAMMBI
no Qusnuke WIS YpPOBHS CpeaHero oOmero o0pa3oBaHHUs Yy OOyYarOUIUXCS

COBEPIICHCTBYETCS IMOIMOHATILHBIN WUHTEJUICKT, MPEeIOoJIAr afOII I
c(hopMHUPOBAHHOCTb:
CaMOCO3HAHUS,  BKIIOYAIONIETO  CIIOCOOHOCTh ~ TIOHUMAaTh  CBOE

AOMOIIMOHATILHOE COCTOSHUE, BHUJCTh HANpPABJICHHUS Pa3BUTUS COOCTBEHHOM
AMOIIMOHATLHOU cepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETYJTUPOBAHMS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJanTUPOBAThCS K
OMOIIMOHATFHBIM HM3MEHEHUSM W TPOSBIATh THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIFOYAIOMICH CTpEMJICHUE K JOCTIKEHUIO 1IN
U YCIIeXy, ONTHUMH3M, HHUITUATHBHOCTH, YMEHHUE JIEHUCTBOBATHh MCXOJS U3 CBOUX
BO3MOKHOCTEH;



AMIIATUH, BKJIIOYAIOMIEH  CIOCOOHOCTh MOHUMAaTh 3MOLMOHAIBHOE
COCTOSIHUE JPYTMX, YYUTBIBaTh €ro TMpU OCYUIECTBICHUH OOLIEHUS,
CIIOCOOHOCTH K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HAaBBIKOB, BKJIIOYAIOMIMX  CIIOCOOHOCTh  BBICTPauBaTh
OTHOLIEHUS C IPYTUMHU JIIOJIbMH, 3a00TUTHCS, IPOSBIISATh HHTEPEC U pa3pelaTh
KOH(DJIUKTBHI.

NPEAMETHBIE PE3YJIBTATHBI

K konmy oGydenuss B 10 kjacce npeaMeTHbIC pe3ysibTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

JIEMOHCTPUPOBATh HAa TIpUMEpax Pojib U MeCcTO (PU3NKU B (DOPMUPOBAHUU
COBpPEMEHHOW HAay4yHOW KapTUHBI MHpPA, B Pa3BUTHU COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTUH, B MPAKTUYECKON JIEATETbHOCTH JIIOJIEH;

YUHUTHIBATh TPAHUIBI TPUMEHCHHS HW3YUYCHHBIX (PU3MUECKUX MOJCNCH:
MarepuajgbHas TOYKa, WHEpIHAJIbHAS CHUCTeMa OTCYETa, aOCONIOTHO TBEPIOE
TENO, WACATbHBIA a3, MOJEIM CTPOCHUS Ta3oB, >KUIAKOCTEH M TBEPIBIX Tell,
TOUYCYHBIN JIEKTPUUECKUHN 3apsi/] IPU pelieH (PU3NIECKUX 3a]1ay;

pacno3HaBaTh (uU3NUECKUE SIBICHHS (Mpolecchl) U OOBACHIATH HX Ha
OCHOBE 3aKOHOB MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOU TEOPHH CTPOCHUS
BEIIECTBA W  DJJIEKTPOJAWHAMUKHU: PABHOMEPHOE U  PAaBHOYCKOPEHHOE
NpsIMOJIMHEHHOE  JBM)KEHHWE, CBOOOJHOE TMaJeHue Tel, [JBIKEHUE IO
OKPY)KHOCTH, WHEpIUs, B3auMojaeicTBue Ten, auddys3us, OpoyHOBCKOE
JIBUKEHUE, CTPOCHUE KUIKOCTEH U TBEPIBIX Tell, U3MEHEHUE 00bEMa Tel mpu
HarpeBaHuU (OXJIAKJIEHHH), TEIUIOBOE PaBHOBECHE, MCHApEHHUE, KOHIEHCALMS,
IUIaBJIEHUE, KPUCTAJUIM3aLMsl, KHUIIEHUE, BIIAXKHOCTh BO3/lyXa, ITOBBIIICHUE
JNABJICHUSI Ta3a MpPHU €ro HAarpeBaHWM B 3aKPBITOM COCYAE, CBS3b MEXKIY
rapaMeTpaMHu COCTOSIHMS Tra3a B HM30NpOLEcCax, JJEKTpU3aluus  Tel,
B3aUMO/ICHCTBUE 3aPSIIO0B;

OMMKCHIBATh MEXAaHUYECKOE JBMKCHHE, UCTIONB3YS (U3HUUECKUE BEIMYUHBI:
KOOpAWHATA, IYTh, NEPEMELICHHUE, CKOPOCThb, YCKOPEHHE, Macca Teia, CHUIa,
UMITYJIbC T€JIa, KHHETUYEeCKasl SHEPrusl, MOTeHIMAIbHAS SHEPIUsl, MEXaHUUECKas
paboTa, MexaHWYeCKas MOIIMHOCTh; MPH ONHCAHWM TMPABUIBLHO TPAKTOBATH
(bU3HUECKHII CMBICTT HCIIONB3YEMBIX BEJIMYWH, WX OOO3HAUCHHS W EIUHUIIBI,
HaXOJUTh (DOPMYITBI, CBS3BIBAIONINE TAHHYIO (PU3NYECKYIO BETUYUHY C IPYyTUMU
BEJINYMHAMU;

OMUCHIBATh M3YYEHHBIC TEIJIOBBIE CBOMCTBA TE1 U TEIUIOBBIC SIBJICHMS,
UCIONb3ys (DU3MUYECKUE BEJMYMHBI: JaBJICHHE Tra3a, TeMIleparypa, CpeaHsis



KUHETUYeCKast SHEPTUs Xa0TUYECKOTO JIBU>KCHUS MOJIEKYII,
CpeIHEKBaAPATUUHAS] CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIUIOTHI, BHYTPECHHSS
sHeprus, pabora ra3za, KO3(PPUUUEHT TMOJIE3HOTO JACHCTBUS TEIMJIOBOIO
JBUTATENIS; TIPU ONUCAHUM TPABWIBHO TPAKTOBAaTh (DU3WYECKUN CMBICI
WCIIOJIB3YEMbIX BEJIUYUH, MX O0O3HAYEHUS] U €IUHUIIBI, HaXOAUTh (POPMYJIBI,
CBSI3bIBAIOIINE JaHHYIO (DU3UYECKYIO BEJIMUMHY C APYTUMHU BEJIMUUHAM;

OMHUCHIBATh  U3YUYEHHBIE  DJICKTPUYECKHE  CBOICTBA  BelleCTBA W
ANIEKTPUUYECKUE SBJICHUS (MPOIECCHI), HUCHONb3ysd (U3UUECKUE BEIUYUHBI:
ANEKTPUUYECKUM 3apsijl, HIEKTPUUIECKOE MOJie, HAMPsHKEHHOCTH MOJIs, MOTCHIUA,
Pa3HOCTh TOTEHIIMAJIOB; MPU ONHCAHUU MPABWIHHO TPAKTOBATH (PU3HMYECCKUM
CMBICJI HCIOJB3YEeMbIX BEJIUYUH, MX OOO3HAUYCHUS M EIWHUIIBI, YKa3bIBaTh
dbopMysbl, CBS3BIBAIOIINE JaHHYIO (PU3MUECKYI0 BEJIMYMHY C JPYTHUMU
BEJIMYMHAMM,

aHAJTM3UPOBATh (PU3UIECKUE MPOLIECCHI U ABICHUS, UCTIONb3Ys (DU3NUECKUE
3aKOHBI WM TIPUHIUIBI 3aKk0H BcemupHoro TtsaroteHus, |, Il u Il 3akonsI
HproToHa, 3aKOH COXpaHEHHS MEXaHWYECKOW DSHEpPruu, 3aKOH COXPaHCHUS
UMITyJIbCa,  MPUHIMI  CYNEPIO3UIIMU  CWJI, TPUHIUI  PaBHOMPABHUS
WHEPIMAIbHBIX CHCTEM  OTCYETa, MOJEKYISIPHO-KMHETUYECKYIO TEOPHIO
CTPOCHHMS BEIECTBA, Ta30BbIC 3aKOHBI, CBS3h CPEIHEH KWHETUYECKOW SHEpruu
TEIJIOBOTO JIBMJKCHHUS MOJIEKYJ ¢ aOCOJIOTHOM TeMIepaTypoil, epBbI 3aKOH
TEPMOJMHAMUKH, 3aKOH COXpaHEHMs DJIEKTPUUYECKOro 3apsia, 3akoH KysoHa,
IIPU ATOM pPa3InyaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €T0 MAaTeMaTHUYECKOE
BBIpKCHHUE U yCJIOBUS (TPaHUIIBI, 00JIACTH ) MPUMEHUMOCTH;

OOBSICHSATh OCHOBHBIC TIPUHITMIIBI JEWCTBUS MAIlIMH, TPUOOPOB M
TEXHUYCCKUX YCTPOMCTB; pa3IMdaTh YCIOBHSA UX OE30MIaCHOTO MCIOJIH30BAaHUS B
IMOBCEIHEBHOM »KU3HHU,

BBITIOJIHSITH DKCIIEPUMEHTBI T10 HMCCIICAOBAaHUIO (DU3WYECKUX SBICHUN H
MPOLIECCOB C KCIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHHM, MPU ITOM
dbopmynupoBaTh MpolOiieMy/3aadyy H THIIOTE3y YYEOHOTO JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 TPEIJI0KEHHOTO OOOpPYAOBaHHMS, MPOBOJUTH OIBIT U
(dbopMyITHPOBATH BHIBOJIBL;

OCYIICCTBIISITh TIPSIMbIE W KOCBEHHBIC M3MEpEHUs (U3MUECKUX BEIWYMH,
Ipy STOM BBIOWPATh ONTHUMAJBHBIA CIIOCOO W3MEPEHUS H HCIOIh30BAThH
M3BECTHBIE METO/Ibl OLIEHKH IMOTPEMIHOCTEN U3MEPEHU;

UCCIIEIOBATh  3aBUCUMOCTH MEXKIYy (DU3NYECKMMH BEIWYMHAMHU  C
MCITOJIb30BAaHUEM TPSIMBIX W3MEPEHUU, TIPH 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
(buKCHpPOBATH PE3YNIHTATH MOJYYCHHOW 3aBUCHUMOCTH (DH3UYCCKUX BEIMYHH B
BU/JIe TAOJIUII ¥ TPaUKOB, AETATh BEIBOBI IO PE3yIbTaTaM HCCIICIOBAHUS;



co0Jiro1aTh MpaBuiia 0€30MaCHOr0 TpyAa MPHU MPOBEICHUM UCCIEIOBAHUM
B paMKax y4eOHOTO IKCIEpUMEHTa, Y4eOHO-UCCIETOBATEILCKON U MPOEKTHOM
NEATENIbHOCTU C UCIIOIb30BAHUEM HU3MEPUTEIIbHBIX YCTPOUCTB U JIaOOPaTOPHOTO
000py10BaHMUS;

pemiatb pacu€THble 3aJauyd C SBHO 3aJaHHOW (PU3MUECKOW MOJENbIO,
UCIONB3ysd (U3UYECKHE 3aKOHBI W TMPHUHIMIBI, HA OCHOBE aHAIN3a YCIOBHUS
3a/1aud BHIOUpPATh (PUBHYECKYI0O MOJEb, BBIACIATH (DU3WUYECKUE BEIUYUHBI U
dbopmynbl, HEOOXOAUMBIE Mg €€ pelIeHUs, MPOBOAUTh PAcU€Thl U OIICHUBATH
PeaTbHOCTD MOJIYUYEHHOTO 3HAYeHUS (PU3NYECKON BEITMYUHBI;

pemiaTth KaueCTBEHHbIC 3a/1a4u: BBICTPAnBaTh JIOTUYECKHU
HEMPOTHUBOPECUMBYIO IEMOYKY PACCYKJIECHUM C OMOpPON Ha M3YUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

UCIIONIB30BaTh  MPU  pEHICHWHW  y4eOHBIX  3a7Ja4  COBPEMCHHBIC
uH(OpPMaIMOHHbBIC TEXHOJIOTUU TUTS TOMUCKa, CTPYKTYpUPOBaHHS,
UHTEpPOpEeTallid HW  TPEeJCTaBlIeHUs y4eOHOM W HAYYHO-TIOMYJISIPHOM
uHDoOpMalMK, TMOJYYCHHOM W3  Pa3IMYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJy4aeMyI0 HH(POPMAITHIO;

OPUBOJIUTH TPUMEPHl BKJIAJla POCCHUCKUX U 3apyOekKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOIECCOB OKPYXKAIOIIEr0 MHUpa, B
pPa3BUTHE TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (U3UKE B MOBCEAHEBHOMN JKU3HU
i obecmiedeHuss O€30MACHOCTH MpU  OOpalleHuu ¢ TOpudbopaMu |
TEXHUYECKUMHU YCTPOUCTBAMM, JIJISI COXPAHEHUS 3I0POBbsl U COOIIIOJICHUS HOPM
AKOJIOTMYECKOTO MOBEJICHUS B OKPYKaIOLIEH Cpelie;

paboTaTe B TpyNIE C BBIMOJIHEHUEM pPa3IUYHBIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYIIBL, PAMOHAIBHO pACHpEenesiTh OO0S3aHHOCTU U
IUIAHUPOBAaTh  JEATEIbHOCTh B  HECTAHAAPTHBIX CHUTyalUsAX, aJ€KBAaTHO
OLICHUMBAaTh  BKJAJ  KaXJIOro W3 YYaCTHHUKOB TIPYINNbl B  pEHICHUE
paccMaTpuBaeMoi IPOOIEMEL.

K xonmy oOydenmst B 11 kiiacce mpeaMeTHbIe pe3ylbTaThl HA 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HAa MPUMEPAX POJIb U MeCTO (HU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHbI MHPA, B PAa3BUTHUU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTHH, B MPAKTUYECKON NEATEIbHOCTH JIFOAEH, NEJOCTHOCTh U €IUHCTBO
buznuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHMIIBI TMPUMEHEHUS W3YYEHHBIX (PU3NYECKUX MOJEIICH:
TOYCUYHBIN DJICKTPUYECKUN 3apsill, JIyd CBE€Ta, TOYCYHBIM HCTOYHUK CBETAa,



sepHass MOJENh aroMa, HYKJIOHHas MOJCNIb aTOMHOTO spa MpU PEHICHUU
dbu3nUecKuX 3a/1ay;

pacrio3HaBaTh (u3nyeckue sBIEHUS (MPOLECCh) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB OJJICKTPOJWHAMUKH ¥ KBAaHTOBOW (DH3WKH: DSJIEKTpUUCCKas
MIPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE ICHCTBHUS TOKa,
B3aMMOJICHCTBHE  MAarHUTOB, JJCKTPOMAarHWTHAs  WHAYKIUSA,  JICHCTBHE
MarHuTHOTO TIOJI1 Ha TIPOBOAHMK C TOKOM W JBIDKYIIHMMCS — 3apsj,
AIICKTPOMArHUTHBIC KOJICOAHWUS W BOJIHBI, MPSIMOJUHEHHOE paclpoCTpaHEHUE
CBETa, OTPKCHHE, NIPEIIOMIICHUE, HHTEPhEePEHITUS, TUPPAKIUSI U TOIAPU3AIUS
CBeTa, aucnepcus crera, ¢potodnekrpudeckuit 3hdext (potorddekt), cBeTOBOEC
JaBjieHUe, BO3HMKHOBEHHME JIMHEHYATOro CHEeKTpa aToMa  BOJOpOJA,
€CTCCTBCHHAs U UCKYCCTBEHHAs PaJOaKTHBHOCTD;

OIKMCHIBATh M3YYCHHBIC CBOWMCTBA BEIIECTBA (IJIICKTPHUCCKUE, MAarHUTHBIC,
ONTUYECKHE,  DJICKTPUYECKYI0  NPOBOJUMOCTH  PA3IMYHBIX  CpPeA) W
AJICKTPOMArHUTHBIC SIBJICHUS (IIPOIIECCHI), UCIONB3Ysd (PU3HUYECKUE BEITUYHHBI:
AIEKTPUUECKHM 3apsll, CHJIa TOKA, AIEKTPUUECKOE HANPSHKEHHE, DJIEKTPUUECKOe
CONPOTHUBIICHHE, PA3HOCTh MOTEHIIMAIOB, JIEKTPOJIBIDKYIIAs cuia, padoTa TOKa,
UHAYKIMS MarHUTHOTO TOJs, cuia Amriepa, cuwia JlopeHiia, UHIYKTUBHOCTD
KaTYIIKH, SHEPTUSl AJIEKTPUUYECKOTO M MArHUTHOTO TOJEH, MepHUoj U 4acToTa
KoneOaHuii B KosieOaTeIbHOM KOHTYpe, 3apsii M CHila TOKa B TIpoIecce
TapMOHUYECKUX DJEKTPOMArHUTHBIX KoJieOaHUM, (OKYyCHOE pacCTOSHUE U
ONTHUYECKAsl CWJIA JIMH3BI, IPU OINKCAHUU MPABWIBHO TPAKTOBATh (PU3MUYECKUI
CMBICIT HMCIOJB3YEMbIX BEIMYMH, WX OOO3HAYEHUS M EIWHUIIbI, yKa3bIBaTb
dbopMyInbl, CBSI3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIWYUHY C JIPYTUMHU
BEJIMYUHAMU;

OMKCHIBATh H3yUYEHHBIC KBAHTOBBIC SBJICHUS W MPOLECCHI, HCIOIB3YS
¢u3znueckre BEIMYHHBI: CKOPOCTh AJEKTPOMATHUTHBIX BOJH, JUIMHA BOJIHBI U
4acToTa CBETAa, DHEPTrUs M UMITYJIbC (OTOHA, MEPUOJ TOIypacmana, dHEPrus
CBS3M ATOMHBIX SJEP, MPU OMUCAHWU TPABWIBHO TPAKTOBATh (DU3MUECKUN
CMBICIT HMCHOJB3YEMbIX BEIMYHMH, WX OOO3HAUEHUS M EIWHUIIbI, yKa3bIBaTb
dbopMyInbl, CBS3BIBAIONINE JAaHHYIO (PU3WYECKYI0 BEIUYUHY C JIPYTUMHU
BEITMYMHAMHU, BBIUYUCIIATH 3HaUeHUE (PU3UYECCKON BEIIMUUHBI,

aHAM3UPOBATH (PUBUUECKHUE MPOIIECCHI U SABJICHUS, HCTIONB3Ys (DU3NIECKUE
3aKOHBl W TPUHIUIBE: 3akoH Owma, 3aKOHBI TMOCIEIOBATEIBHOTO H
MapaJjIeIbHOTO COSIUHEHUSI TMPOBOJHHUKOB, 3akoH Jkoymns—JleHma, 3akoH
AIEKTPOMArHUTHOW WHIYKIIMW, 3aKOH TNPSIMOJWHEHHOTO paclpoCTpaHEHUs
CBETa, 3aKOHBI OTPAXCHUS CBETA, 3aKOHBI TMPEJIOMIICHHS CBETa, YpaBHEHUE
OiinireitHa 15 potodpdexTa, 3aKOH COXpAHEHUSI SIHEPTUU, 3aKOH COXPAHECHUS



UMITYJIbCA, 3aKOH COXPAHEHUs DSJIEKTPUYECKOro 3apsja, 3aKOH COXpaHEHUs
MacCOBOT'0 YUCIIA, MOCTyNaThl bopa, 3aKk0H pagroaKTUBHOIO pacnaaa, Ipyu 3TOM
paznuyarh  CIOBECHYI (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCcKoe
BBIPAJKEHUE U YCIIOBUSA (IPaHUILIbI, 00JIaCTH) MPUMEHUMOCTH;

OTpENENATh HaNpaBJICHUE BEKTOpa MHAYKIIMM MArHUTHOTO  TOJIS
MPOBOJHUKA C TOKOM, CHJIbI AMIepa 1 Cuiibl JIopeHua;

CTPOUTh U ONKCHIBATH HM300paXKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKalioM,
TOHKOMW JIMH30M;

BBITIOJIHSITh DKCIIEPUMEHTBI 10 HCCIIEAOBAHUIO (DU3WYECKUX SIBICHUN U
MIPOIIECCOB C HUCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM: MPHU ITOM
dbopmynupoBaTh mpodiieMy/3aqadyy MW TUMOTE3y Y4YEeOHOTO JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00O0PYIOBaHUS, MPOBOJIUTH OMBIT U
dbopMyIHpPOBATH BHIBOIBI;

OCYIIECTBJISITh MPSAMBIE U KOCBEHHBIC M3MEPEHUsI (U3UYCCKUX BEITHYHH,
Ipyd 3TOM BBIOMpPATh ONTUMAIBHBIM CHOCO0 HW3MEPEHHUS U HCIOJIb30BaTh
U3BECTHBIC METO/IbI OIEHKH MOTPEITHOCTEH N3MEPEHHUI;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3MUECKUX BEIUYMH C MCIOJIb30BAHUEM
OpSIMBIX HM3MEPEHHI: MPU 3TOM KOHCTPYMPOBATH YCTAaHOBKY, (UKCHPOBATH
PE3yNbTAThl OJYYEHHONW 3aBUCUMOCTH (PU3MUECKUX BETUYUH B BUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIEeI0BaHMUS;

coOmroaTh MpaBuia 0€30MacHOrO TpyAa MPH MPOBEIECHUU HCCIEIOBAaHUN
B paMKax y4eOHOro SKCIIEpUMEHTa, Y4eOHO-UCCIEI0BATEIbCKON U MPOEKTHOM
JESTENBHOCTU C MCTIOIb30BAHHEM U3MEPUTEIHHBIX YCTPOHUCTB U J1a00OPATOPHOTO
000py10BaHMS;

pemars pacuéTHBIC 3aJlaud C SIBHO 3aJaHHOM (U3UYECKONW MOJCIbIO,
UCTIONIBb3Y (PU3MUYECKHE 3aKOHbl W TMPHUHIMUIIBI, HA OCHOBE aHah3a yCIOBUSA
3a/lauyu BHIOMPATh (DU3UYECKYIO MOJIEb, BBIACHATh (DU3UYECKUE BEIUYUHBI U
dbopMyIbl, HEOOXOUMBIE I €€ PEelIeHUs, TPOBOAUTH PACUYETHl U OIICHUBATH
PEANBHOCTD MOJIYYCHHOTO 3HAYCHHS (PU3MUECKON BETUYNHBI

pemarb KaueCTBEHHbIE 3a/1a4H: BBICTPanBaTh JIOTUYECKHU
HEMPOTUBOPEUYUBYIO LIETIOYKY PACCYKJICHHI C OMOPOW HAa M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SIBJICHHUS;

UCIIONIB30BaTh ~ MPU  PEHIeHWHM  y4yeOHbIX  3aJa4  COBPEMEHHBIC
nH(OPMAITMOHHBIE TE€XHOJIOTUU TUISt MOUCKa, CTPYKTYpHUPOBAHUS,
WHTEPNIpPETAllMd W TPEACTaBICHUS  y4eOHOW W HAYyYHO-TIOMYJSPHOM
uHDOpMAIMK, TOTYYECHHONM W3  Pa3IMYHBIX HWCTOYHUKOB, KPUTHYECKH
aHAJM3UPOBATH MOJy4aeMyt0 HH(POPMAIUIO;



OOBSACHATh NPUHUUIBl JEHCTBUA MAallWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3ivyaTh yCIOBUSA WX OE€30MaCHOIO  HUCIOJb30BAHMS B
MOBCETHEBHOM KHU3HU;

OPUBOJUTh NPUMEpPHl BKJIAJa POCCUHUCKUX U 3apyOekHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBICHEHHUE MPOILIECCOB OKPYKAIOIIET0 MUpPa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUA MO (U3UKE B MOBCEAHEBHOMN KU3HU
st obecnieyeHust  0€30MAaCHOCTH Mpu  oOpalieHud ¢ npubopamMu |
TEXHUYECKUMU YCTPOUCTBAMM, JIJISI COXPAHEHHUS 3/10POBbsl U COOJIIOJIEHUS HOPM
HKOJIOTMYECKOT0 TIOBEICHHSI B OKpYXKaIOLIEH cpesie;

pabotaTh B TpyNIe C BBINOJIHEHHUEM pPa3IUYHbIX COLMAJIBHBIX POJEH,
IUIAHUPOBATh PabOTy TPYIIbl, PAlMOHAIBHO paCHpeneisiTh OO0S3aHHOCTU U
IUIAHUPOBATh  JICSITENIBHOCTh B HECTAaHAAPTHBIX CHUTYyalMsX, aJeKBATHO
OLICHMBATh  BKJaJ  KaXKIOTO M3  YYaCTHUKOB TpPyNIbl B  pEIICHUE
paccMaTpuBaeMoi MpooOIeMBbI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrtpoabubie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bu6moreka [IOK
1.1 ) 2
. https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
22 Auraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7FALDF72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuorexa [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK



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

@da3oBbIe IEPEXOBI

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

Hroro no pazgeny 24
Pazgen 4. DJIEKTPOAUHAMMUKA
bu6mmoreka [IOK
4.1 3 10
flertpoctatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBINM 2neKTpUYecKuid TOK. TOkHM B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM ungpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
11 MarunuTHO€ noJie. DIeKTpoMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKIIAS https://m.edso0.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHn4ecKUe U JIEKTPOMArHuTHBIE bubnuoreka [IOK
2.1 9 1
KojeOaHus https://m.edsoo.ru/7f41c97c
MexaHW4ecKue U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorexa HOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTHU

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnuoreka [JOK
' OTHOCHUTEIBbHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 ONeMEHTHl KBAHTOBOM ONTUKU 6 bu6mmoreka [JOK



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

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

bu6mmoreka [{OK
4.2 C 4
TPOCHHUE aTOMa https://m.edsoo.ru/7f41c97c
bu6mmoreka [{OK
4.3 A 5
TOMHO®C SIPO https.//m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU 7 Et?fsnll;l ;f:(ﬁ)g 8/I§f41097c
Hroro no pazneny 7
Paznen 6. OGOBILAIOLIEE IOBTOPEHUE

6.1 O6o0061maroniee NOBTOPEHHE 4 Et?[i?;l;f;?)gr(:ﬁfﬂcg?c
Hroro mo pazgeny 4
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
aTa uudpoBLIe
Ne i/ Tema ypoka KonTposbubie | IlpakTnueckue a op
Bcero u3yuyeHusi | odOpa3oBaTesibHbIE
padoTsl padoTsbI
pecypchl
dusnka — HayKa 0 MPHUPOIE. 02.09
1 Hayunrie MeT(})[K Bl HO?I?H.’fHI/ISI 1 bubnmorexa LOK
¥ n https://m.edsoo.ru/ff0c32e2
OKPYXAIOIIEro MUpPa
Ponb u mecTo ¢uzuku B 03.09
OPMHUPOBAHUHU COBPEMEHHOU
2 I(E)ap HOI;I KapTUHEI hfn a, B 1 bubmmorexa TOK
i pv pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH
monei
Mexannueckoe OBMKEHHUE. 04.09
OTHOCUTELHOCTD
3 MEXAHUYECKOTO ABWKEHUSI 1 Eubmorexa HOK
' https://m.edsoo.ru/ff0c3508
[Tepemernienue, CKOPOCTb,
YCKOPEHHE
4 PaBHOMEpHOE TTpsAMOJIMHEHHOE 1 09.09 bubnuoreka [JOK
IBIDKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE 1 10.09 bubnuorexa [IOK
MPSAMOJIMHEWHOE JBU)KCHUE https://m.edsoo.ru/ff0c372e
5 CBoOoiHOE mageHue. Y CKOpeHue 1 11.09 bu6mmoreka [JOK
CcBOOOIHOTO MaIeHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuHeliHOE BUXKEHHE. 1 16.09 bubnuorexa [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

JIBM>KEeHHE MaTepUaibHOU TOYKU
10 OKPYKHOCTH

https://m.edsoo.ru/ff0c3ada

HpI/IHHI/IH OTHOCHUTECJIBHOCTHU 17.09

8 lNanmnes. UuepuumanbHbie bubnuorexa [JOK
cuctemsl otcuerta. [lepBbiii 3aK0H https://m.edsoo.ru/ff0c3be8
Herorona
Macca tena. Cuna. [lpunnun 18.09

9 cynepnos3uiuu cui. Bropouw bubnuorexa [JOK
3akoH HproToHa 111 https://m.edsoo.ru/ff0c3be8
MaTepuaabHOW TOYKU

10 Tperun 3akoH HeroToHa 115t 23.09 bu6moreka [IOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO TATOTCHUS. 24.09

11 Cuna tsoxectu. [lepBas bubmorexa [TOK

https://m.edsoo.ru/ff0c3d00

KOCMHUYECKasi CKOPOCTb

12 Cuna ynpyrocrtu. 3akoH ['yka. 25.09 bubnuorexa [JOK
Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoahdummeHt 03.10

13 Tpenusi. Cuiia COnpoTUBIICHUS bubnuorexa [JOK
MpY IBMOKEHUHU Te€JIa B )KUJIKOCTH https://m.edsoo.ru/ff0c3f76
WJIM ra3e
[TocrynarensHoe 1 30.09
BpallaTeIbHOE JBHKCHHE

14 a0COJIFOTHO TBEPJIOTO TEa. bubnuoreka [JOK

MowmeHT cuisl. [1neqo cubl.
Ycnosus paBHOBeCHs TBEPIOTO
Tena

https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

15

NMnynsc maTeprualbHOM TOYKH,
CUCTEMBI MaTEPUAIIBHBIX TOYEK.
Nmnynsc cuiibl. 3akoH
COXpaHEHUsl UMITYJIbCA.
PeaktuBHOE nBUXKEHUE

01.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

Pabota 1 MOLITHOCTD CUITBI.
Kunernueckast sneprus
MarepuaibHON Touku. Teopema
00 M3MEHEHUU KHHETUYECKOW
SHEpPruun

02.10

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4502

17

[TorenumansHas 3HEPTHUS.
[TorenumanbHast SHEPTUS YIIPYTO
ne(OpMUPOBAHHOU MPYKUHBI.
[loTreHumanpHas SHEprus Tena
BOJIM3U OBEPXHOCTH 3eMIIH

07.10

bu6moreka [IOK
https://m.edsoo.ru/ff0c461a

18

TloTeHmansHEIE 1
HENOTEHIUAIbHEIE CHIIBL. CBSI3b
paboTHl HEMMOTEHITUATIBHBIX CHII C
H3MEHEHHEM MEXaHUYECKOU
SHEPTHH CHCTEMBI TeJ. 3aKOH
COXpaHEHUs MEXaHUYECKOU
SHEPTHH

08.10

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHas pabota
«HccnenoBanue cBsi3u pabOTHI
CHWJIBI C U3MEHEHHUEM
MEXaHUYECKOM PHEePTUH TeNa Ha
MpUMepe PACTIKEHUS

09.10



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

PE3UHOBOIO XKI'yTa»

20

KonTtposnsHas paboTa o teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXPAHEHUS B
MEXaHHUKE»

14.10

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKO M
Teopur. BpoOyHOBCKOE JIBI>KEHUE.

Anbdysus

15.10

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrtep ABUKEHUA U
B3aMMOJEHCTBUSA YaCTUI]
BelecTsa. Mojenu cTpoeHus
ra3oB, JKUJKOCTEH U TBEPIBIX TEIl

16.10

28.1123

Macca monekyn. KonnuectBo
BemecTBa. IlocTostHHAs
ABoraapo

21.10

24

TemoBoe paBHOBeECHE.
Temneparypa u e€ usmepeHue.
[lIxana Temneparyp Llenbcus

22.10

25

Wneanpueiii ras B MKT.
Ocnosnoe ypaBHenue MKT

23.10

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak
Mepa CpelHeW KUHETUYECKOU
SHEPTUH JIBIKEHHS MOJIEKYIL.
YpaBHeHune Menzeneena-
Knaneitpona

05.11

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lampToHa. 'a30BEIC

06.11



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

3aKOHBI

Jlaboparopnas paboTa 11.11
28 «ccnenoBanue 3aBUCUMOCTH
MEX/y ITapaMeTpaMu COCTOSTHHS
Pa3peKEHHOTO ra3a»
H3omporiecchl B H1€aIbHOM rasze 12.11
29 U ux rpaduueckoe bubmmorexa [OK
p https://m.edsoo.ru/ff0c570e
MpeACTaBICHUE
Bnyrpennssa sHeprus 13.11
TEPMOTUHAMHYCCKOW CUCTEMBI U
30 crocoObl €€ N3MEHECHHS. bubnuorexa [JOK
KonunuectBo Temnots! u paboTa. https://m.edsoo.ru/ff0c5952
Buyrpennsia sneprus
0JIHOATOMHOTO HJCAJIbHOTO ra3a
bu6mmoreka [IOK
31 Buapr Tenonepenaun 26.12
A pel https://m.edsoo.ru/ff0c5c36
VenbHasg TEIUIOEMKOCTD
32 BeniecTBa. KoamuecTBO TEMIOThI 09.01 bubnuoreka [[OK
[pH TEIIONEPENAYE. ' https://m.edsoo.ru/ff0c5¢36
AtnabaTHBIN MpoIecc
[TepBbIii 3aKOH TEPMOIUHAMUKH
bubmuoreka [JOK
33 1 ero MPUMEHEHHE K 15.01
https://m.edsoo.ru/ffOc5efc
H30IpoIeccam
Heob6parumocTh mporieccoB B
34 npupoae. Bropoii 3akon 16.01 bubmnorexa [IOK
PHpOAIE. BTOP ' https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU
35 [Ipunuun neiictus u KIT/ 22.01 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

TEIUIOBOM MaIlIUHEI

https://m.edsoo.ru/ff0c600a

36 ukn Kapno u ero KITJ] 23.01
DKOIOTHYECKUE IPOOIEMBI
37 p 29.01
TETUIO3HEPTEeTHKH
O0o0maronuii ypox
38 «Moutekyist Haf}llp ¢busnka 30.01 bubmorexa HOK
yIAp ) ' https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOTHHAMHKI
KonTponbnas pabora no teme Bu6 LIOK
noImoreka
39 «MonexynspHasa Ghu3uKa. 05.02
yp ¢ https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOTHHAMHKI
[TapooOpazoBanue u
40 koHneHcamus. Mcrnapenne u 06.02 bubmorexa LOK
’ P ' https://m.edsoo.ru/ff0c63b6
KUTICHUE
AOCOJIIOTHAS Y OTHOCUTEIbHAS
41 BJIAKHOCTH BO3IyXa 12.02 bubmmorexa IOK
. Ayxa. ' https://m.edsoo.ru/ff0c64d8
Hacsimennsiit nap
Trepnoe Teno. Kpucramnmyeckue
1 amop(dHBIC Teaa. AHU30TPOIHUS
42 CBOMCTB KpucTauioB. JKuakue 13.02 bubnnorexa [IOK
P R ' https://m.edsoo.ru/ff0c65f0
kpucTtayisl. CoBpeMeHHbBIC
MaTepHaIbl
[TnaBneHre U KPUCTAUTA3ALIMSL.
43 VenpHasg TEIU10TA IUIABJICHUS 19.02 Eubmorexa HOK
a ’ ' https://m.edsoo.ru/ff0c6708
Cybnumarus
Bbubaunoreka [IOK
44 YpaBHeHHE TEIIOBOTO OamaHca 20.02 1

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

DnekTpu3alus Teil.

bu6mmoreka [{OK

45 DnexkTpuyeckuu 3apsia. [[Ba Buna 26.02 httos://m.edsoo.ru/fOcEhce
AIIEKTPUYECKUX 3apSAI0B
[IpoBOAHMKH, TUITIEKTPUKH U
46 MOJIYIPOBOHUKH. 3aKOH 702 bubnuorexa [JOK
COXPAHEHUS JIEKTPUUYECKOTO https://m.edsoo.ru/ff0c6bcc
3apsaa
B3aumoercTBre 3apsiioB. 3aKoH Bu6morexa [IOK
47 Kynoa. Toqeqfﬁm 04.03 https://m.edsoo.ru/ffOc6ced
AIEKTPUYECKUH 3apsi
Hanpsisk€HHOCTB eKTpUYECcKOro
nons. [IpuHnmn cynepnosunun bubnuoreka [JOK
48 . 05.03
AJIEKTPUYECKUX Tojieu. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGora cun
49 3JIEKTPOCTATUYECKOTO TOJISI. 11.03 bubnuoreka [IOK
ITorenmman. PasHocTth https://m.edsoo.ru/ff0c6f00
MOTEHIIUAJIOB
[IpoBOTHUKY U TUAJIEKTPUKHU B
50 3JIEKTPOCTATUYECKOM II0JIE. 12.03 bubnuorexa [JOK
Jusnexkrpuueckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTb
. bubnuoreka [JOK
51 OnekrpoeéMkocTb. KonneHncarop 18.03 httos://m.edsoo.ru/ff0c7126
ONEKTPOEMKOCTH ITIOCKOTO
bu6mmoreka [JOK
52 KOHJIEHCAaTopa. DHEprus 19.03

3apsAKCHHOTO KOHACHCATOpA

https://m.edsoo.ru/ff0c72c0



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

53

JIaboparopHas paboTa
"N3mepenue 31eKTpoEMKOCTH
KOHJIeHcaTopa"

01.04

54

[TpunIMI nEACTBUSA U
MpUMEHEHHE KOH/IEHCATOPOB,
KOMTUPOBAJILHOTO arrapara,
CTPYHHOTIO IIPUHTEpA.
DNeKTpocTaTUYEeCKas 3aluTa.
3a3eMiIeHHE AEKTPOIPUOOpPOB

02.04

55

DIEKTPUYECKUN TOK, YCIOBHS
€ro CyIIeCTBOBAHUSL.
[Tocrostausril Tok. Cuna Toka.
Hanpsioxenue. ConpoTuBIeHUE.
3akon OMa Jy1s ydyacTka Lenu

08.04

56

IlocnenoBarenpHOE,
napaieIbHOe, CMEIIaHHOE
COCJIMHEHHUE MTPOBOIHUKOB.
JlaGopaTtopHnas pabota
«3ydeHune cMenranHoro
COCIIMHEHUS PE3UCTOPOBY

09.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

15.04

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 1 OJIHOH
(3aMKHYTOM) 2JIEKTPUYECKOM
uenu. KopoTkoe 3amMbIkaHue.
JIaGoparopHas paboTa

16.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0



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

«U3mepenne 3/1C ucrtounuka
TOKa U €r0 BHYTPEHHEI O
CONPOTHUBIICHUS»

59

DneKTpOHHas IPOBOAUMOCTb
TBEPABIX METAILIOB.
3aBUCUMOCTb COTIPOTUBIICHUS
METaJUIOB OT TEMITEPATYPHI.
CBepXnpoBOIMMOCTb

22.04

60

DNEeKTpUUYECKUU TOK B BaKyyMe.
CBOMCTBA AIIEKTPOHHBIX ITYYKOB

23.04

61

[TonynpoBoAHUKH, UX
coOcTBEHHas U MpUMeECHast
MpoBOAMMOCTh. CBOMCTBA Pp—N-
nepexoza. [lomynpoBonHuKoBbIe
MPUOOPHI

29.04

bu6moreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DIJIEKTPUYECKHUI TOK B pacTBOpax
U pacIijiaBax JIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JcCOLMaIus. DIEKTPOIIN3

30.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

DIIEKTPUYECKUU TOK B ra3ax.
CaMOCTOSITENLHBIN U
HECAMOCTOSITENIbHBINA pa3psijl.
Monnus. I1mazma

06.05

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

DeKTpuYecKrue IPHUOOPHI U
YCTPOMCTBA U UX TPAKTUYECKOE
npumMeHeHue. [IpaBuia TeXHUKH
0€e301acHOCTH

07.05

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



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

65 O06o0marmui ypok 1 13.05 bubnmoreka [JOK
«DIEKTPOJMHAMHUKA ' https://m.edsoo.ru/ff0c88be
KonTtponsHas paboTa o teme

66 «Qnekrpocratuka. [1ocTosHHBIHI 1 14.04 bubnuorexa [JOK
dIeKTpUUecKuii ToK. Toku B ' https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CPEAaX»

PezepBHbiit ypok. KonTposibHas

67 a6olia 1o TZf/Ie ’ 1 20.05 brbamorexa [OK

},) . ' https://m.edsoo.ru/ff0c8c56
DNeKTpoguHAMUKA
PeseprubIit ypok. O600maronuit bu6moreka [IOK

68 1 21.05

ypok o temam 10 kacca https://m.edso0.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka Kourpoububie | IlpakTHyeckue Aara tudposbie
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoThI pecypest
IlocTosiHHBIC MarHUTEI U UX 02.09

1 B3auMo/ieiicTBrue. MarauTHoe ToJie. 1 bubmmoreka [IOK
BexTop MarHUTHON MHIYKIUH. https://m.edso0.ru/ff0c9778
JIvHUM MarHUTHOW WHIYKIHH
MarauTHO€ 10Jie MPOBOIHUKA C 03.09

9 TokoM. OnbIT Dpcrena. 1 bu6moreka [IOK
B3anmopericTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHas pabota «3yuenne 04.09

3 MAarHUTHOTO TIOJIST KaTYIIKU C 1 1 bubmorexa [IOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JleiicTBMe MarHuTHOTO IIOJISI Ha 09.09
MPOBOJHUK ¢ TokoM. Cuia Amrepa.

4 JlaGopaTtopHas pabota 1 1 bubnuoreka [JOK
«Uccaenosanue gercTBUs https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOT'O MarHuTa Ha paMKy C
TOKOM»

JleiicTBue MarHUTHOTO IIOJISA Ha 10.09

5 JBUKYILYIOCS 3apSKEHHYIO 1 bubnuoreka [IOK
yactuny. Cuna Jlopenma. PaGora https://m.edsoo.ru/ff0c9df4
cunsbl JlopeHna



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHasE UHYKITHSI.
IToTox BEKTOpa MarHUTHOMN
unaykiuu. DJ1C uHAyKIun. 3aKoH
3JEKTPOMArHUTHON MHIYKLIIMH
®dapanes

11.09

JlabopaTtopHnast pabota
«MccnenoBanue sIBICHUS
3J'IeKTpOMaFHI/ITHOI\/JI HUHAYKIOUN

16.09

bubmmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBIEHUE
camounnaykiuu. IJ1C
CaMOMHAYKIIMU. DHEPTUS
MarHUTHOTO TIOJIST KaTYIIKHU €
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

17.09

bu6moreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpoicTBa U X
MPUMEHEHHE: TOCTOSTHHBIE
MarHuThl, 3JIEKTPOMAarHuThI,
AJIEKTPOABUTaTENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS MeYb

18.09

10

O6o06maromuii ypok «MarHuTHoe
noJie. DJIeKTpOMarHuTHas
WHTYKITHSI

23.09

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KounTpombnas pabota no Teme
«MarsuTHoe moJe.
DNeKTpOMAarHUTHAs WHIYKIHS

24.09

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

12

CBO6OI[HI>IC MCXaHHUYCCKUC
KoJIeOaHMSI. FapMOHI/I‘-IeCKI/Ie

25.09

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

KosiebaHus. YpaBHEHUE
rapMOHHYECKHUX KOJIeOaHUH.
[IpeBpatenue sHepruu

13

Jlaboparopras pabota
«MccnengoBanue 3aBUCUMOCTH
Tepuoa MaJibIX KoJieOaHu# rpy3a
Ha HUTH OT JUTHHBI HUTH U MacChl

rpy3a»

03.10

14

KonebatenbHblil KOHTYP.
CB0OOIHBIC PJIEKTPOMArHUTHBIC
KoJIe0aHus B UI€aTbHOM
KOJIe0aTeIbHOM KOHTYpE. AHAIOTHS
MEX Ty MEXaHUYCCKHUMH H
AJIEKTPOMArHUTHBIMH KOJICOAaHUSAMU

30.09

bu6moreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKoH
COXPaHEHHUS SHEPTUU B UJICATTBHOM
KoJIe0aTeIbHOM KOHTYpE

01.10

bu6moreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBienue o 3aTyxarmmx
KoJieOaHusX. BeIHYX/ICHHBIC
MeXaHUYECKHE KOoJieOaHus.
Pe3onanc. Beinyx1eHHbIE
ANIEKTPOMArHUTHBIC KOJICOaHMS

02.10

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIH TOK.
CunycouJaIbHBIH IEPEMEHHBIA
TOK. MOIITHOCTBh TEPEMEHHOTI0 TOKA.
AMIUIMTYIHOE U AEUCTBYIOLIEE
3HAYEHUE CWIIBI TOKA U HAIIPSOKEHUS

07.10

bu6mmoreka [JOK
https://m.edsoo.ru/ffOchd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoactso,
nepeaaya u norpedieHue
NEKTPUYECKON JHEPTUU

08.10

19

YCTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IEPEMEHHOTO
TOKA, JIMHUM 3JIEKTporepeaad

09.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKU TTPU
IIPOU3BOJICTBE JIEKTPOIHEPIUH.
KyneTypa ncrnons3oBanus
BIEKTPOIHEPTUHU B MOBCETHEBHOU
KU3HU

14.10

21

MexaHnyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuos.
CkopocTb pacnpoCcTpaHEHHS U
JuirHa BoiHbl. [lonepeunsie u
IIPOJIOJIbHBIE BOJHBI

15.10

bu6moreka [IOK
https://m.edsoo.ru/ffOcca54

22

3ByK. CKOpOCTb 3ByKa. ' pOMKOCTh
3ByKa. BeicoTa ToHa. TeMOp 3ByKa

16.10

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

23

DNeKTpOMarHUTHBIE BOJHBI, UX
CBOMCTBA U CKOpOCTh. [1Ikana
3NIEKTPOMArHUTHBIX BOJIH

21.10

bubnuoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_II/IHbI paauoCBA3U U
TeneBueHus. Pa3Burtue CpCIACTB
cBs3U. Paguomokanus

22.10

25

KonTtponsHas padora «Konebanus u
BOJIHBDY

23.10

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc6f8



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

[IpssMonMHENHOE PACIPOCTPAHEHHE 05.11
26 CBETa B OJHOPOJIHOM Cpee. bubnuorexa [JOK
TodeuHsblil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbBI 06.11
27 oTpaxeHus ceera. [loctpoenue bubmrorexa LIOK
B https://m.edsoo.ru/ffOcd4e0
M300paXeHUH B IJIOCKOM 3epKajie
[Ipenominenune cera. [loaHoe 11.11
08 BHYTpPEHHEE OTpaKEeHUE. bubnuorexa [JOK
[IpenenbHbIW yroJ1 MOJHOTO https://m.edsoo.ru/ff0cd76
BHYTPEHHETO OTPAKEHHS
29 JlabopaTtopHnas pabota «3mepenne 12.11 bubnuorexa [JOK
MOKa3aTess MPEJIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenue n3o0pakeHMi 13.11
30 B uH3e. DopMyra TOHKOU JIMH3HI. bubmorexa [IOK
https://m.edsoo.ru/ffOcddle
VYBenuueHue JIMH3bI
JlaGopaTopHas pabota
31 «HccnenoBanue CBOMCTB
M300paKeHU B JINH3AX)
Hucnepcus cBeta. CoXHBIN COCTaB
39 oenoro cBerta. LIpet. JJaboparopHas
paborta «HabmoaeHue nucrepcuu
CBETa»
33 HNutepdepennus ceeta. (udpakmms bubnuoreka [JOK
cera. JludpaxkuronHas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnuorexa [IOK

HOJ'IHpI/BaI_[I/IH CB€Ta

https://m.edsoo.ru/ff0cf02e



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

Onrtuyeckne mpuOOPHI U

35 YCTPOICTBA M YCIIOBUS UX
0€3011acCHOTO PUMEHEHUS
I'paHuUIBI MPUMEHHUMOCTH
KJIACCUYECKOHW MEXAHUKH. bubnuorexa [JOK

36 -

[ToctynaTel cnenuaTbHOU TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHUTENHHOCTD
37 OJTHOBPEMEHHOCTH. 3aMeJIEHNE bubnmorexa LOK
p ’ https://m.edsoo.ru/ffOcfa42
BPEMEHU M COKpAICHUE JITUHBI
OHeprus ¥ UMITyJIbC

38 PENATUBUCTCKOW YacTullbl. CBA3b bu6moreka [IOK
MAaCCBhI C SHEPTUEH U UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
DHeprusi NoKost
KontponbHas padoTa «OnrTuka.

39 OcHOBBI crienUanbHOM Teopun Bubnmorexa [IOK

P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH»

40 ®otonbl. Dopmyna I1nanka. bubnuoreka [JOK
DHeprus ¥ UMIyJasc HoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTIEI0BAHNE Eu 10K

nonMoTeKa

41 otoaddexra. OnbiThl A. T
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl poTorddexra. YpaBHEHHE

42 BH"HmTeI(E"Ha ,Z[JIq})I(b(bOTOS(b(geKTa bubmorexa HOK

) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gortosdpdexra
43 JaBnenue ceta. OnbiThl [1. H. bubmuoreka [JOK

JleOeneBa. XuMHUYECKOE JIEUCTBUE

https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

CBCTa

TexHuueckue ycTpoiucTsa u
IIPAKTUYECKOE IPUMEHEHHUE:

44
¢dorodneMeHT, POoTOAATUHK,
CoJIHEYHast OaTapesi, CBETO IO,

45 Pemenne 3agau mo reme bubmmoreka [IOK
«DJIeMeHThI KBAHTOBOM OITHKHY https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcora. OTBITHI

46 Pesepdopna no paccesiauio a- bubnuoreka [IOK
yactul. [TnanerapHas monensb https://m.edsoo.ru/ff0d091a
aToMa

bu6moreka [IOK

47 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u normomieHrne GoToHOB

48 NP MEPEXoe aToMa ¢ OJHOTO bubnuoreka [IOK
YPOBHSI SHEPTUM HA APYroil. Bupl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoaHoBbIe CBOKMCTBa YacCTHII.

Bousnsl e bpowis.
49 KopmyckynsipHO-BOTHOBOH bubmorexa HOK
https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIOHTaHHOE U
BBIHYXJICHHOE U3JTy4eHUE
OTKpBITHE PAIMOAKTUBHOCTH.

50 OmnbiTel Pe3epdopna mo bubnuoreka [JOK
OIIPENEIICHUIO COCTaBA https://m.edsoo.ru/ff0d0fd2
PaIMOaKTUBHOTO M3TYYCHUS

51 CeorictBa anbda-, 6era-, raMmma-



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

u3nydyeHus. BiusiHue
PaaOaKTUBHOCTH Ha )KUBbIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anba-pacma.
DNEKTPOHHBIN U MO3UTPOHHBIW
Oera-pacnaj. ['amma-uzinydenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3M HyKJIOHOB B Sifpe.
SAnepHbie peakuuu. fnepHelil
peakrtop. [IpoGnempl, TepCIEKTUBHI,
AKOJIOTMYECKUE aCIEeKThI AJIEPHON
SHEPreTHKU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YaCTUIIbI.
OTKpbITHE TO3UTPOHA. METO b
HaOJIOICHUS ¥ pEeruCTpaliuu
AJIEMEHTApHBIX YacTull. Kpyribiit
cTon «DyHJaMEHTAIbHBIE
B3auMoaeucTBUd. EquHCcTBO
(bu3nyecKOU KapTUHBI MUpa»

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3se3nH0ro HeOa. Co3Be3aus,
SIPKUE 3BE3/IbI, TUIAHETHI, UX
BUaMMOE JaBmkeHue. CollHeUHast
cHucTeMa

56

Conuie. CorHeuHas akTUBHOCTD.
Hcrounuk sHeprun CoJiHIA U 3BE3]T

57

3BE3/IbI, HX OCHOBHBIC
XapaKTEPUCTUKH. 3BE3/bI ITIaBHOW



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

MOCJIeIOBaTeIbHOCTU. BHYTpeHHEE
cTpoenue 3B€311. CoBpeMeHHbIE
MIPEJICTaBJICHHS O TIPOUCXOKICHUU
u 3Borony CoJIHIIA U 3BE3]T

58

Mneunsin [1yte — Hama
lNamakTtuka. [lonoxxenue n
nerokenne Couana B ["anmakTuke.
lNamakTukn. Y€pHbIE ABIPHI B sApax
TaJaAKTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopuns bospmoro B3peIBa.
PennkroBoe nznydenue.
MeraranakTuka

60

Hepemennsie mpoo6ieMbl
aCTPOHOMHH

61

KonTtponbHas padota «1eMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKU»

62

O6o06matomuii ypok. Ponb dhusuku
1 aCTPOHOMHH B SKOHOMHUYECKOH,
TEXHOJIOTMYSCKOM, COIHMAIbHON B
ATUYECKOH chepax IesiTeIbHOCTH
yeJioBeKa

63

O6o6maromuii ypok. Ponb 1 Mmecto
(bM3UKH U ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

64

O6o6maromuit ypok. Posb




¢bu3nvecKoil TeoOpun B
(hopMuUpOBaHUM TPEACTABICHUN O
¢bu3nveckoil KapTHHE MUpa

65

O6o6maromuii ypok. Mecto
(bu3NIEeCKO KapTUHBI MHpa B
00111eM psiTy COBPEMEHHBIX
€CTECTBECHHO-HAYUHBIX
MPEJICTABICHUN O IPUPO/IE

66

PesepBHbIi ypok. MarautHoe noie.

BHGKTPOMaFHI/ITHaSI HUHAYKIHA

67

Peseprubriit ypok. Ontuka. OCHOBBI
CIIEIMAIbHOM TEOPHUH
OTHOCHUTEIBHOCTH

68

Pezepurbiii ypok. KBantoBas
¢uznka. DIeMeHThl aCTPOHOMHHU U
acTpoPpU3NKU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Mskumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«HpOCBCI_HeHI/IC»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

1)https://lecta.ru/ - Lludposas odOpa3zoBaTenbHas miardopma,

2) https://Ibz.ru/ - snekTpoHHBIE peCypChI MO GHU3KKE,

3)https://fizika.ru/ - caiit nus npernogaBarencii GUNKH,

A)https://college.ru/ — matepuanst ans noarorosku k EI'D ¢ 2002r.,
5)https://elementy.ru/ - «ITyTs B HayKy» - 2JIEKTPOHHBIHN JKypHAJ JIJIs
[IKOJIBHUKOB, CTPEMSIIIIUXCS Pa3BUTh CBOW KPYTro30p M YJIYYIIUTh 3HAHUS 10
buzuke,

6) https://fiz.1sept.ru/ — snexTpoHHas MOAO0OPKA )KYPHAIIOB 1O (PU3HKE OT
u3aareabckoro goma «IlepBoe ceHTSIOPsI»,

7) https://teach-shzz.jimdofree.com/ — Mudopmatuka u pu3mka, yHUKaITbHBINA



pecypc, CoAepIKaInil 3eKTPOHHbIC OMOIMOTEKH MATEPHAJIOB TI0 3TUM JIBYM
npeMeTaM;

8) http://school-collection.edu.ru/~ Equnas komnexius nupoBbix
o0pa3oBaTeIbHBIX PECYPCOB,

9) https://lesson.edu.ru/ - deaepanbubiii mopTan «Poccuiickoe 06pasoBaHue,

10) https://m.edsoo.ru/ - Equnoe conepskanue o0Iiero oo0pa3oBaHusl.






