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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yuérom denepaibHoil paboyeil mporpaMMbl BOCHUTAaHUS WU
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHUpa oOyyarommxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOIMMOCTh PEATU3ALMHN MEXKIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeAMETHbIE, IPeAMETHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yueOHoro npeamera «dusmka» 1o rogam o0y4eHuUs.

dusrka Kak Hayka O HambOojee OOMMX 3aKOHAX IPHUPOJBI, BHICTyMHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMH CBOMCTBAMHU W JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] IO3HAHUS MIPH BBHIIIOJHEHUH UMHU YUEOHBIX UCCIICIOBAHUI.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosaraet
3HAKOMCTBO C IIMPOKHM KPYIOM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUN
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX JKOJOTHYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJsOTCA (u3HUeckue Teopuu (PopMHUpOBaAHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-IeSITEIBHOCTHBIN MOAX0J B Kypce (U3HKU pean3yeTcs MPexKIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpbIE B Iporpamme mno (u3uke oO0beIWHEHBl B OOLIMI CIHUCOK yYEHMYECKHX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJAMMBIX JUISI KOHTPOJS UM OLCHKHM, OCYIIECTBIAETCA Yy4aCTHUKAMH
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOunera ¢usuku. Ilpm sTomM oOecreynBaeTcs OBIAJCHHUE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEUIOKEHHBIX THIIOTES.

bonpmoe BHUMaHWE YIENAETCS PELICHUIO PACYETHBIX M KAadyeCTBEHHBIX
3amad. IIpu 3TOM 11 pacd€THBIX 3aa4 MPUOPUTETOM SIBIISIIOTCS 3aa4d C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIIOTCS 3aJlaHUS HA
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIEeUeHHI0 Yy4eOHOro rmpoiecca 0a30BbIi ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOr0 IMKIa. B kabuHeTe (HU3WKHM JOHKHO OBITh
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHWHUMAJIbHOW JIOCTATOYHOCTH UM  OOCCIEYMBACT IOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o00OpynOBaHUE [JIi YYCHHUYECKHUX MPAKTUUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX NMPUOOPOB, a TaKKe KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

e (opmupoBaHne yMeHUN OOBICHATH SBICHUA C HCIOJIB30BAHUEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

MpoIecce u3yueHus Kypca (DM3UKHA Ha YpPOBHE CPETHETO 00IIero 00pa3oBaHMs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUH TOPUMEHSITh TEOPETUUYECKUE 3HAHUA IS
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pU3NUeCKOd MOJEIIH, aJIEKBATHON YCIOBUSAM 3a/1a4u;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
(Gu3MUeCKUX HKCIEPUMEHTOB, aHAIM3a W MHTEpPHpeTaluu UHPOpMalUH,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
NpOBEJCHUs JIa0OpaTOPHBIX PAOOT W OMBITOB C YYETOM HHIWBUIYAIBHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Ponbp »3KcnepuMeHTa M TEOPUHM B IIPOLECCE IMO3HAHUSA IPUPOJBIL.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3uku B (GOpMHUPOBAHUM COBPEMEHHON Hay4HOW KapTHHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MNYyTH U TEpeMEIICHUS
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MAaTepUaIbHOM TOYKH IO
OKPYKHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUUYECKUX XapAKTEPHUCTUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenne aBuxeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanne COOTHOIIEHUS] MEXKAY NyTAMH, MPOUICHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['amunes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroteHusi. Cuna Tsokectu. IlepBast kKocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBH)KEHUU Teja B AKUIKOCTH WIIH rase.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pe3uHOBOM 00pasile, OT ux aedopmMariuu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTeHuuanbHple W HEMOTCHIMATbHBIC  CHJIBI. CBsi3b  paboOTHI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
OPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OJAMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pa3mepsl MoJiekyi. KonmmyectBo BemecTBa. [loctositnaas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMKEHUS dvactull rasza. l[llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpelcTaBIEHUE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii axkcnepumenm, 1abopamopHsie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmoauHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKOU
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JeIbHAs TEIUIOEMKOCTh BEILECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh NpoLeccoB B MPUPOJIE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOWCTBA U MPAKTUYECKOE TPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATyHHOU TpyOKe MyTéM TpeHUs (BUICOAECMOHCTpAIIHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacelmeHHbld mnap. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3anus. Y nenpHas Teriora miasienus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hanpsk€HHOCTh  3nekTpuueckoro mnois. [IpunHiun



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JluanekTpuyeckas NPOHUIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTpOCTaTUUeCKas 3al[uTa, 3a3eMJIEHHE JJIEKTPOINPUOOPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM I1OJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBICHUE. YAEIbHOE COMPOTHBICHUE BEUIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa 1 MOJTHOM (3aMKHYTOM ) 3eKkTpruyeckoi nenu. KopoTrkoe 3aMbikaHue.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOctBeHHas u MIPUMECHAs MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DJIEKTpUUYECKUI TOK B Ta3zax. CamMOCTOSITENbHBIH M HECAMOCTOSTEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYIPOBOJHUKOBBIN AHO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »BIEKTPOABMXKYILIEH cuiibl. KopoTkoe 3aMblKaHHE
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii axkcnepumenm, 1abopamopHsie pabomol

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsA B 10 Kiiacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusl, HaOMIOCHUE, SKCIIEPUMEHT, MOJISIIUPOBAHUE, MOJIETTh, H3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

l'eoepacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOAWJIBHUK, KOHAUIIMOHEP, TEXHOIOTUHU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
ANEKTPOOCBETUTENbHbIE TPUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHMTHBIX MOJel. JIMHMM MarHuTHOW MHAYKUUU. KapTMHA JIMHHUM MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKoM. OnbIT DpcTena. BzaumoaencTere mpoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
MHIYKIUU. OJIEKTPOJABMXKYIIAA CUJIa HWHIAYKIUU. 3aKOH BJIEKTPOMAarHUTHOU
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOJABMXKYIIEH CHJIbI UHAYKLIHUHA OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxxuHHBIM MasgTHUK. MaTeMaTU4YeCKUH MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEeKTpoMarHuTHeiMU  KoneObanusimu. dopmyna Tomcona. 3akoH coxpaHEeHHs
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
KosneOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMArHUTHBIE KOJICOaHN.

Ilepemennbiii  TOK. CHUHYCOUIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUHU B IIOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3atyxaromux KoiaeOaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3oHanc mnpu mocienOBaTEIbHOM COEIMHEHHM pE3UCTOpa, KaTYyIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne mepeMEHHOr0 TOKa B I[eNM M3 MOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WuTepdpeperuus u Auppaxkius MEXaHU4eCKUX BOJH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanust BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiiCcTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBHIX BOJH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguoCBsI3K U TeneBUAeHUs. Pannonokanms.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habnronenne cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, NoAsIpu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHou cpene. JIyu ceera. ToueuHbIi HICTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
TIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblid Yroja MOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wn3oOpa)keHuil B
coOMparIMx U paccenBaronux JuH3ax. GopMyna TOHKOW JIMH3BI. YBEIUYCHUE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacHpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB M300paKeHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [TocTynatsl
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHM U COKpalICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C BHGPFI/Ieﬁ U UMITYJIbCOM pCHHTHBHCTCKOfI HqaCTHUILIbI. 9H€pFI/I$I
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gororddexra. OnbiTel A. I'. CTosmeroBa. 3aKOHBI
dotoaddexra. YpaBHenue DiHmTerHa s pororddekra. «KpacHas rpaHuUiia

doTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTUnK, COJIHEUHas 6aTapes, CBETOIUO.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas mogens aroma. Iloctynater bopa. U3nydyenume u mnorsiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHedyaThIX CIEKTPOB U3TyYECHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CBoiicTBa anbda-, Oera-, ramma-u3ayyeHus.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKThI SAEPHOI SHEPTrETUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIid peakTop, aToMHas 6omMo0a.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHS acTpoHOMUHU. [IpuKkianiHOE M MUPOBO33PEHUECKOE 3HAYCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIA KIIACC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JJIs1 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHHUe



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBukenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBasapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpykrypa Beenennoil. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311s1 CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUH B COBPEMEHHOW HAyYHOU KapTHHE MHUpPA, POJib (PU3NUECKON TeOpHu
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kimacce ocyiecTBIsieTCs C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnore3a, (pumdeckas BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMH HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, IEUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAINIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJn3.



l'eoepaghusi:  marHuTHBIE TOMIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, TenedoH, CBY-meub, NMpOEKLMOHHBIN amnmapart, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBaHus (6a30BbI YPOBEHB) JOKHO OOECIEUUTH JOCTHUKEHHUE CJIETYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEILHOU ESATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TIPakIAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAapHO! U BOJOHTEPCKOM AEATEIBbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OyAYIIErO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHUE COBEPIIATh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0J10rH4ecKOro BOCIUTAHHA:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

paclIMpeHre OMbITa JeATEeIbHOCTH HKOJIOIMYECKON HalpaBiIE€HHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3ydeHus:  (U3MKH ~ OCYHIECTBISATH  NPOEKTHYIHO U HCCJIEA0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX U HEMaTepUaIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTu (PU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpeTalui, MpPeoO0pa3oBaHUI0O W TPHUMEHEHHI0O B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUU PEIICHHUS,

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESTeILHOCTH, B TOM YHCJIE TIPU U3YYCHUN (PU3UKY;

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, IpEJIaraTb OPUTrMHAIBHBIE TOJIXOIbI U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HMHTEpIpeTalui0 MH(GOpPMaluu pa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ CcOOJIoOJIcHHeM TpeOOBaHUN SPrOHOMHKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHHUsI C UCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh Kadye€CTBO CBOEr0 BKJIAJa M KaXKJIOIO yYaCTHUKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATE TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUSX, TPOSBIIATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHULIUATHBHBIM.

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBIISITh IUIAH PEIICHUS PAaCUETHBIX M KayeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MTpeIMEeTa Ha OCHOBE JIMYHBIX MIPEATOUTECHU;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpa BEPHOTO
pelieHus;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO0 HX
CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ Pe3yIbTaTOB
JeSITEIbHOCTH;

pUHUMATh Ce0sl, TOHUMAas CBOM HEJOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e pPe3yIbTaToOB
JeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce n0CTUXKEHUSI JTUYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOrPaAMMBbI
no ¢u3MKe 1 YPOBHS CpEIHEro oOImero oOpa3oBaHUS Yy OOYYaIOIIUXCS
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN MHTEIIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIOIICTO CIIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHAIBHOC
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOIMOHAILHON C(ephl,
OBITh YBEPECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHECHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJIEHUE K JOCTHXKEHUIO IEIU U
yCIexy, ONTUMM3M, HHUIIUATUBHOCTh, YMEHHE JEHCTBOBAaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3pernaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Yy 00YHAIOIIUXCS YMEHUMN

JEMOHCTPUPOBATh HAa TMPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPAa, B PA3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUHUTHIBaTh TpPAHULBl MPUMEHEHUS U3YYCHHBIX (U3UYECKUX MOJEINEeH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKUX 3aay;

pacrio3HaBaTh (Qpu3HUecKue sIBICHUs (IIPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOU TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojielicTBue Tel, Auddy3usi, OpOyHOBCKOE NBUKEHUE, CTPOCHUE KUIKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUsS, KUIEHUE,
BJIYKHOCTb BO3/lyXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHMSI Ta3a B  HM30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYyJIbC Te€Ja, KUHETHYECKasl YHEPTHs, MOTCHIMAIbHAs dHEPrus, MeXaHU4ecKas
paboTa, MexXaHWYECKass MOIINHOCTh, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCMOJB3YEMbIX BEJIMYMH, MX OO0OO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETUYECKasi SHEPTUsl XaOTHUUYECKOTO JABMIKCHMSI MOJICKYJI, CpeAHEKBaApATHUHAS
CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSsI 3Heprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MTOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
OpU OINWCAHWU TPABUIBHO TPAKTOBaTh (PU3MYECKUN CMBICT HCIHOJIB3YyEMbIX
BEITMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHLHUIT CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTrUU TEIUIOBOTO JIBHKEHUSI MOJIEKYJ C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BbIpaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMIGBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; paszinyaTh YCJIOBHUS UX 0€30MacHOTO HUCIOJIH30BAHUS B
MMOBCETHEBHOM KHU3HU;

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX HU3MEPEHUM, MpU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMbBIT U
(dbopMyIHUpPOBATH BHIBOIBI;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS U UCIIOIb30BaTh W3BECTHHIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(dbuKCUpOBaTh PE3yIbTAThl TOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEIUYHH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

co0JIro1aTh MpaBmwia 0E30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
JEATeIbHOCTH C MCIOJIb30BAHUEM HM3MEPHUTEIBHBIX YCTPOUCTB U JJAaOOPaTOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BbIOMpaATh (HU3MYECKYIO MOJIE€Nb, BBIACIATh (pU3MUYecKUe BETUUYUHBI U (HOPMYIIHI,
HEOoOXOoUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXKICHHM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uvecKue sIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIpE/ICTaBIICHUS Y4eOHOW W HAay4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJTy4aeMyIo HH(OPMAITHUIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
TSt o0ecredeHus: 0€30MacCHOCTH TP OOpaIeHUU ¢ MTPUOOpPaMU U TEXHUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpymNe C BBHIMOJTHEHUEM pPA3IUYHBIX COIHMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPaboOTy TPYNIbl, PANUOHAIBHO pacHpenessaTh OO0S3aHHOCTH U
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIaJ] K&KJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPAXXaTh CHOPMHUPOBAHHOCTD y OOYJAIOIINXCSI YMEHUI:

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTHYECKON NEATEITHHOCTH IOJEH, IEeOCTHOCTh W E€IMHCTBO
du3ndecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHHUK CBETa, SiACpHAs
MOJIelb aTOMa, HYKJIOHHAsh MOJIEJIb aTOMHOTO sApa NpPHU pelIeHUH (HU3HUECKUX
3ajay;

pacmno3HaBaTh (pu3nUecKkue sBIEHUsS (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi TPOBOJANMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JICUCTBUS TOKAa, B3aUMOJICHCTBUE
MarHWTOB, OJEKTPOMArHWTHAs WHIYKIWS, JEWCTBUE MAarHUTHOTO TIONS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepenuns, Audpakuuds W MOJSpU3alMsi  CBETa, JUCIIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (horodrddekT), cCBeTOBOE NaBlieHHE, BOZHUKHOBEHHE
JUHENYAaTOro CHEeKTpa aToMa BOJOpPOAa, €CTeCTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (IJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOAUMOCTb  pa3IUYHBIX  Ccped) |
AIEKTPOMArHUTHBIC SIBJICHUS (TPOIECCHI), MCHONB3Ysd (U3UUYECKUE BEIUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JICKTPUUYECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJsi, cuia Awmrepa, cuia JlopeHna, WHIYKTUBHOCTH
KaTyIIK{, SHEPTUs 3JIEKTPUUECKOr0 M MAarHWTHOrO TMOJeH, Mepuoa U YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTHUYECKAs] CHUJIa JIMH3BI, TPU OMHCAHWH TPABUIBHO TPAKTOBATH (HHU3MUCCKUUN
CMBICIT HCIIONB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBaTh
GopMynbl, CBSI3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITUYMHAMU;

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHUS U TPOLECCHI, HUCIOIB3Ys
(du3nuecKkre BEIMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U



4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, MEPUO/] MOJypacaaa, SHEPTUsl CBA3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UUYECKUNU CMBICIH
WCIOJIb3YEMbIX BEJIUYUH, UX OO0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (hOPMYIIHI,
CBS3bIBAIOIINE JaHHYI0 (U3UMYECKYI0 BEIMYMHY C JIPYTUMH BEJIUYMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAJTU3UPOBATH (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Ppuznueckue
3aKOHBl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIRHOIO U MapaJlIeIbHOTO
COCIMHEHUsI NPOBOAHUKOB, 3aKOH J[koyma—JleHla, 3aKOH BJIEKTPOMArHUTHOM
WHJIYKIUY, 3aKOH MPSIMOJIMHEWMHOTO pAacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHa 1151 PoTtorddekra,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXpaHECHUs
AJIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHUs] MAacCOBOTO 4ucia, mocTysarsl bopa,
3aKOH PaJMOaKTHUBHOIO pacmajia, Mpu dTOM pa3IndaTh CJIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaKEHUE U YyCJIOBUs (TpaHUIlbl, OO0JIACTH)
PUMEHUMOCTH;

ONpeAesATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi MPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh M OMHUCHIBATh H300pa)KEHUE, CO3/1aBAEMOE IUIOCKUM 3E€pPKaJIOM,
TOHKOM JIUH30M;

BBITMIOJHATh OKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSMBIX U KOCBEHHBIX WM3MEPEHUN: IPU 3TOM
dopmynupoBath mpoOieMy/3ajady W TUNOTE3y YYEOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIC U3MEPEHUs (PU3NYECKUX BEIMUYWH, TPU
TOM BBIOMPATH ONTHUMAJBHBIN CIOCOO HM3MEpPEHUs W HUCIOJIb30BaTh M3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
PE3YNbTATHl MOJYYECHHON 3aBUCHUMOCTH (U3MYECKUX BEIMYUH B BHJE TAOIUI] H
rpaduKoB, IeIaTh BEIBOABI MO pe3yIbTaTaM MUCCIICI0BaHMUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON W TIPOSKTHOU
JESTEHPHOCTH C WCIIONIH30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB W J1aOOPaTOPHOTO
000pyTI0BaHMS;

pemath pacy€THblE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIONIb3YS (PM3MYECKHE 3aKOHBI U TIPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4u
BBIOMpaTh (DPU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIBI,



HEeoOXoIuMble NIl €€ pPEelleHUs, NPOBOAUTH PAacUYEThl M OLEHUBATH PEaJTbHOCTH
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIENIOYKY PpACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MpPU  PELIEHMH  y4yeOHbIX  3aJady  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TMIpeACTaBlIeHUd Y4eOHON W Hay4YHO-TIOMYJSIPHOM MH(POpPMALIUU, MMOITYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUNBI JEHCTBUS MAallUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOIMCTBaMU, ISl COXPAHEHUS 37I0POBBSl M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpyNIE C BBHIMOJIHEHWEM pA3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEILIEHUE pacCMaTPUBAEMON TPOOIIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarnuTHO€ 1oJie. DIeKTpOMarHuTHAast 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmuoreka [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

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

4.3 ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bceer
0 e padoThI

KoHTpoJibHBI

IIpakTU4ecku
e padoThI

Jara
H3yYeHH
|

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/IbHbIE
pecypcbl

®du3nKa — HayKa o
npupoje. Hayuneie
METO/IbI TO3HAHUS
OKPYXKAIOILEro MUpa

bubnuoteka [{OK https://m.edsoo.ru/ff0c32e2

Pousib u mecTo
¢buzuku B
(dhopMupoBaHUU
COBPEMEHHOU
HAayYHOU KapTHHBI
MHpa, B
MPAKTUYECKOMN
JeSITeNIbHOCTH
monei

bu6mmoreka [IOK https://m.edsoo.ru/ffOc33e6

MexaHudeckoe
JIBIDKCHHE.
OTHOCUTENHLHOCTD
MEXaHHYECKOTO
JIBMKCHUS.
Ilepememnienue,
CKOpOCTb,
YCKOpEHHE

bubnuoteka [{OK https://m.edsoo.ru/ff0c3508

PaBHOMeEpHOE
MIPSIMOJIMHENHOE

bubnuoteka I{OK https://m.edsoo.ru/ff0c3620



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

JIIBIOKECHHE

PaBHOyCKOpeHHOE
MPSIMOJIMHENHOE
JABHKECHUE

bu6mmoreka LIOK https://m.edsoo.ru/ff0c372e

CsoboaHoe

najieHue. Y cKkopeHue

CBOOOIHOTO
MaJICHUS

bubnuoteka [{OK https://m.edsoo.ru/ff0c39cc

KpuBosmnelinoe
JBUKEHHE.
JBr>xeHue
MaTepuaIbHON
TOYKH IO
OKPY’KHOCTH

bubnuoteka [{OK https://m.edsoo.ru/ffOc3ada

[Tpunun
OTHOCHUTEJIBHOCTH
Tamanes.
HNueprmansubie
CHCTEMBI OTCYETA.
[TepBriit 3ak0H
Hrrorona

bu6mmoreka LIOK https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna.
ITpuHIMn

CYIICPIIO3HUIINHA CHUIIL.

Bropowu 3akon
Hrrorona nis
MaTepUuaIbHOU
TOYKHU

bubnuoteka [{OK https://m.edsoo.ru/ffOc3be8

10

Tperun 3akoH

bubnuoteka [{OK https://m.edsoo.ru/ffOc3be8



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

Hrrotona mis
MaTepHUaIbHbIX
TOYEK

11

3aKOH BCEMHUPHOTO
taroteHus. Cumna
TskecTH. [lepBas
KOCMUYecKast
CKOPOCTh

bu6mmoreka LIOK https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyrocti.
3akoH ['yka. Bec
Tena

bubnuoteka [{OK https://m.edsoo.ru/ffOc3el8

13

Cuia TpeHusl.
Koaddunuent
Tpenus. Cuia
COINIPOTHUBIIEHUS NIPH
JBYDKEHUU TeNa B
AKHUJIKOCTH WU Ta3e

bu6mmoreka IIOK https://m.edsoo.ru/ff0c3f76

14

[ToctynarenbHoe U
BpalllaTeJIbHOE
JIBIDKCHHE
a0COJIFOTHO
TBEPJIOTO TENA.
MOMEHT CUJIBI.
IInedo cumebl.
Ycnosus
paBHOBECUS
TBEPAOIO TeNa

bubnuoteka I{OK https://m.edsoo.ru/ffOc41a6

15

Nmnynsc
MaTepuanbHO1

bubnuoteka I{OK https://m.edsoo.ru/ff0c43d6



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

TOYKHU, CHCTEMBI
MaTepuaIbHbIX
Touek. Mmiryibc
CHJIBL. 3aKOH
COXpaHEHUs
HMITYJIbCA.
PeaktuBHOC
JIBHKECHUE

16

PaboTa u MmoniHOCTh
CHUIBL.
Kunernueckas
SHEPTH
MaTepuaIbHON
Touku. Teopema 06
H3MEHEHUHN
KUHETHYSCKOM
SHEPTHH

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

17

TloTenmansHas
SHEPrus.
TloTennmansHas
SHEPrus ynpyro
nehopPMUPOBAHHOU
MPYKUHBI.
Ilorennmansuas
SHEprus Teya
BONMH3HU
MOBEPXHOCTH 3e€MJIIU

bubnuoteka [{OK https://m.edsoo.ru/ffOc461a

18

IloTeHuManbHBIE U
HCIMMOTCHIIMAJIBHBIC

bubmuoteka [{OK https://m.edsoo.ru/ffO0c478c



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

cuiiel. CBSA3b pabOTHI
HETOTCHI[UAIbHBIX
CHJI ¢ UBMEHEHUEM
MEXaHUYECCKOH
SHEPTUH CHUCTEMBI
Tell. 3aKOH
COXpaHEHUs
MEXaHNYECKOH
SHEPTHH

19

JlabopaTopHas
pabota
«HccaenoBanue
CBSI3U PaOOTHI CHIIBI
C U3MCHEHUEM
MEXaHUYECKOU
SHEpPruu Tea Ha
npumepe
pacTsKeHUs
PE3UHOBOTO KI'yTa»

https://znanio.ru/media/laboratornaya-rabota--1-na-
tsifrovom-oborudovanii-issledovanie-svyazi-raboty-
sily-s-izmeneniem-mehanicheskoj-energii-tela-na-
primere-rastyazheniya-rezinovogo-zhguta-2890278

20

KonTposbHas
pabora 1o Teme
«Kunemaruka.
Jlunamuka. 3aKOHBI
COXPaHEHHUS B
MEXaHUKE»

bubnuoteka I{OK https://m.edsoo.ru/ffOc4b74

21

OcHoBHBIC
MOJ0KEHUS
MOJIEKYJIIPHO-
KHUHETHYECKOM

bubmuoteka [{OK https://m.edsoo.ru/ffOc4dc2



https://znanio.ru/media/laboratornaya-rabota--1-na-tsifrovom-oborudovanii-issledovanie-svyazi-raboty-sily-s-izmeneniem-mehanicheskoj-energii-tela-na-primere-rastyazheniya-rezinovogo-zhguta-2890278
https://znanio.ru/media/laboratornaya-rabota--1-na-tsifrovom-oborudovanii-issledovanie-svyazi-raboty-sily-s-izmeneniem-mehanicheskoj-energii-tela-na-primere-rastyazheniya-rezinovogo-zhguta-2890278
https://znanio.ru/media/laboratornaya-rabota--1-na-tsifrovom-oborudovanii-issledovanie-svyazi-raboty-sily-s-izmeneniem-mehanicheskoj-energii-tela-na-primere-rastyazheniya-rezinovogo-zhguta-2890278
https://znanio.ru/media/laboratornaya-rabota--1-na-tsifrovom-oborudovanii-issledovanie-svyazi-raboty-sily-s-izmeneniem-mehanicheskoj-energii-tela-na-primere-rastyazheniya-rezinovogo-zhguta-2890278
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

TEOPUHU.
bpoyHoBckoe
JBHKCHUE.

Anpoysust

22

Xapakrtep ABUKEHUS

¥ B3aNMOJICHCTBHS
YaCTUI] BEIIECTBA.
Mopenu crpoeHus
ra30B, KUAKOCTEH 1
TBEPJIBIX TEI

https://yandex.ru/video/preview/34206745184887992
35

23

Macca monekys.
KommuectBo
BEIECTBA.
IlocTrostHHAS
ABoraapo

https://ppt-online.org/691953

24

Tennooe
paBHOBECHE.
Temneparypa u e
u3Mepenue. [lkana
TEeMIEepaTyp
Lenscns

https://multiurok.ru/files/temperatura-i-teplovoe-
ravnovesie.html

25

Wneanpuelii ra3 B
MKT. OcHoBHOE
ypaBHeHue MKT

bubnuoteka I{OK https://m.edsoo.ru/ffOc4fde

26

AOcomroTHas
TeMIepaTypa Kak
Mepa CpeHen
KHUHETHYECKOM
SHEPTUU JBIKEHUS

bubmuoteka [{OK https://m.edsoo.ru/ffOc511e



https://yandex.ru/video/preview/3420674518488799235
https://yandex.ru/video/preview/3420674518488799235
https://ppt-online.org/691953
https://multiurok.ru/files/temperatura-i-teplovoe-ravnovesie.html
https://multiurok.ru/files/temperatura-i-teplovoe-ravnovesie.html
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

MOJIEKYII.
YpaBHeHue
MenneneeBa-
Kitaneiipona

3akon [lanbTOHA.

https://foxford.ru/wiki/himiya/zakon-daltona-dlya-
smesi-

27
T"a30BBIC 3aKOHEI gazov?utm referrer=https%3A%2F%2Fyandex.ru%?2
F
JlaGoparopHas
pabora ) )
https://znanio.ru/media/laboratornaya-rabota--2-na-
«HUccaenoBanue N . . . ;
tsifrovom-oborudovanii-issledovanie-zavisimosti-
28 3aBUCHUMOCTHU MEX]TY : i
mezhdu-parametrami-sostoyaniya-razrezhennogo-
TapamMeTpamMu gaza-2890280
COCTOSHHUA
Pa3peKEHHOTO Ta3a»
N3omnporieccel B
UIeabHOM rase u
29 A bu6mmoreka IIOK https://m.edsoo.ru/ff0c570e
ux rpaduyueckoe
MpeACTaBICHUE
Buyrpennsis
SHEPTHs
TEPMOAMHAMUYECCKO
U CUCTEMBI U
CoCco0k! €€’
30 bubnuoreka [{OK https://m.edsoo.ru/ff0c5952

U3MEHEHHS.
Konunuectso
TEIUIOTHI U paboTa.
Buyrpenuss
SHEprus



https://foxford.ru/wiki/himiya/zakon-daltona-dlya-smesi-gazov?utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://foxford.ru/wiki/himiya/zakon-daltona-dlya-smesi-gazov?utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://foxford.ru/wiki/himiya/zakon-daltona-dlya-smesi-gazov?utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://foxford.ru/wiki/himiya/zakon-daltona-dlya-smesi-gazov?utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://znanio.ru/media/laboratornaya-rabota--2-na-tsifrovom-oborudovanii-issledovanie-zavisimosti-mezhdu-parametrami-sostoyaniya-razrezhennogo-gaza-2890280
https://znanio.ru/media/laboratornaya-rabota--2-na-tsifrovom-oborudovanii-issledovanie-zavisimosti-mezhdu-parametrami-sostoyaniya-razrezhennogo-gaza-2890280
https://znanio.ru/media/laboratornaya-rabota--2-na-tsifrovom-oborudovanii-issledovanie-zavisimosti-mezhdu-parametrami-sostoyaniya-razrezhennogo-gaza-2890280
https://znanio.ru/media/laboratornaya-rabota--2-na-tsifrovom-oborudovanii-issledovanie-zavisimosti-mezhdu-parametrami-sostoyaniya-razrezhennogo-gaza-2890280
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

0JIHOATOMHOTI'O
HAealIbHOTO ra3a

31

Bunsr
TEIUIoNEepeIauu

bu6mmoreka LIOK https://m.edsoo.ru/ff0c5c36

32

VY nennHasg
TEILI0EMKOCTD
BEIECTBA.
KommuectBo
TEIUIOTHI TIPU
TerIonepeaye.
AnnabaTHBIN
TpoIIecc

bubnuoteka [{OK https://m.edsoo.ru/ffOc5¢c36

33

[TepBriit 3aK0H
TEPMOJAVNHAMUKHU U
€ro MPUMEHEHHE K
M30Ipoueccam

bu6moreka IIOK https://m.edsoo.ru/ffOc5efc

34

Heob6parumocth
MIPOLIECCOB B
npupoje. Bropoit
3aKOH
TEPMOIUHAMUKHU

bu6mmoreka LIOK https://m.edsoo.ru/ff0c6230

35

[TpuHuum nexcTBust
u KIIJI TemnoBoit
MaIllMHbI

bubnuoteka [{OK https://m.edsoo.ru/ff0c600a

36

ukn Kapno u ero
KILJ

https://studfile.net/preview/2455628/page:5/

37

OKOJIOTHYECKUE
poOIeMbI
TEIJIOHEPTeTUKU

https://siblec.ru/gumanitarnye-nauki/ekologiya/2-
ekologicheskie-problemy-okruzhayushchej-sredy/2-
3-ekologicheskie-problemy-energetiki



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://studfile.net/preview/2455628/page:5/
https://siblec.ru/gumanitarnye-nauki/ekologiya/2-ekologicheskie-problemy-okruzhayushchej-sredy/2-3-ekologicheskie-problemy-energetiki
https://siblec.ru/gumanitarnye-nauki/ekologiya/2-ekologicheskie-problemy-okruzhayushchej-sredy/2-3-ekologicheskie-problemy-energetiki
https://siblec.ru/gumanitarnye-nauki/ekologiya/2-ekologicheskie-problemy-okruzhayushchej-sredy/2-3-ekologicheskie-problemy-energetiki

38

O6o06maromuii ypok
«MoutekyisipHas
¢usnka. OCHOBBI
TEPMOJMHAMHKI

bu6mmoreka LIOK https://m.edsoo.ru/ff0c6938

39

KontponbHas
paboTta 1o Teme
«MonexynsapHas
¢usuka. OCHOBBI
TEPMOIMHAMUKI

bubnuoteka [{OK https://m.edsoo.ru/ff0c6a50

40

[TapooOpazoBanue u
KOHJICHCAITHS.
Hcnapenue u
KHIICHUE

bubnuoteka [{OK https://m.edsoo.ru/ffOc63b6

41

AOcoroTHas 1
OTHOCHUTEIbHAs
BIIQYKHOCTh BO3/yXa.
Hacsimennsiit nap

bu6mmoreka LIOK https://m.edsoo.ru/ff0c64d8

42

Trepnoe Teno.
Kpucrannuueckue u
aMmopdHBbIE Tena.
AHM30TpOTIHUS
CBOUCTB
KpPHUCTAIIJIOB.

H(I/II[KI/Ie KpUCTaJlJIbI.

CoBpeMeHHbIE
MaTepuaibl

bubnuoteka I{OK https://m.edsoo.ru/ffOc65f0

43

[InaBnenue n
KpUCTaJUIM3aLIUSL.
YnennHadg Temiora

bubnuoteka I{OK https://m.edsoo.ru/ff0c6708



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

TUTIABJICHUSL.
Cybnumarus

44

YpaBHeHue
TEILIOBOIO Oajanca

bu6mmoreka LIOK https://m.edsoo.ru/ff0c6820

45

DnekTpu3aus Tel.
DNEeKTPUUECKUH
3apsa. JBa Buaa
ANMEKTPUICCKIX
3apsioB

bubnuoteka [{OK https://m.edsoo.ru/ffOc6bcc

46

[IpoBonHMKH,
TIDJIEKTPUKH H
MOJIYTIPOBOIHUKH.
3aKOH COXpaHEHUs
ANEKTPUYECKOTO
3apsiaa

bubnuotexa [{OK https://m.edsoo.ru/ffOc6bcc

47

Bsaumonencrsue
3apsa0B. 3aKOH
Kynona. Toueunbt’
AIEKTPUYECKUN

3apsn

bu6mmoreka LIOK https://m.edsoo.ru/ffOc6ced

48

Hanpsioxeénnoctb
3NEKTPUYECKOTO
noJis. [IpuHiun
CYINEpIIO3UINU
ANEKTPUUECKUX
noJiey. Jluaun
HaIpsHKEHHOCTU

bubnuoteka I{OK https://m.edsoo.ru/ffOc6df2

49

PaGora cun
ANEKTPOCTATUYECKOT

bubnuoteka I{OK https://m.edsoo.ru/ffOc6f00



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

o nois. Ilorennumann.
Pasznocts
IIOTCHIINAJIOB

50

[IpoBoHMKY U
TUBJIEKTPUKH B
ANIEKTPOCTATUYECKO
M IIOJIE.
Jusnektpuueckas
MIPOHUIIAEMOCTb

bubnuoteka [{OK https://m.edsoo.ru/ff0c7018

51

DNEeKTPOEMKOCTb.
Konpgencarop

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

52

DNEeKTPOEMKOCTh
IIJIOCKOTO
KOHJICHCATOpA.
DHeprus
3apsSKEHHOTO
KOHJIeHCcaTopa

bu6mmoreka LIOK https://m.edsoo.ru/ff0c72c0

53

JlaGopaTopHas
pabota "U3mepenue
3IEKTPOEMKOCTH
KoHAeHcaTopa"

https://znanio.ru/media/10-kl-fop-laboratornaya-
rabota--3-izmerenie-elektroemkosti-kondensatora-
2916660

54

[TpuHuun neicreus
U IPUMEHEHUE
KOHJICHCATOPOB,
KOIIUPOBAJILHOTO
anmapara,
CTPYHHOTIO
IIpUHTEpA.
DnexTpocTaTHdecKa

https://infourok.ru/princip-dejstviya-i-primenenie-
kondensatorov-kopirovalnogo-apparata-strujnogo-
printera-elektrostaticheskaya-zashita-zazemlenie-e-
7110008.html



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://znanio.ru/media/10-kl-fop-laboratornaya-rabota--3-izmerenie-elektroemkosti-kondensatora-2916660
https://znanio.ru/media/10-kl-fop-laboratornaya-rabota--3-izmerenie-elektroemkosti-kondensatora-2916660
https://znanio.ru/media/10-kl-fop-laboratornaya-rabota--3-izmerenie-elektroemkosti-kondensatora-2916660
https://infourok.ru/princip-dejstviya-i-primenenie-kondensatorov-kopirovalnogo-apparata-strujnogo-printera-elektrostaticheskaya-zashita-zazemlenie-e-7110008.html
https://infourok.ru/princip-dejstviya-i-primenenie-kondensatorov-kopirovalnogo-apparata-strujnogo-printera-elektrostaticheskaya-zashita-zazemlenie-e-7110008.html
https://infourok.ru/princip-dejstviya-i-primenenie-kondensatorov-kopirovalnogo-apparata-strujnogo-printera-elektrostaticheskaya-zashita-zazemlenie-e-7110008.html
https://infourok.ru/princip-dejstviya-i-primenenie-kondensatorov-kopirovalnogo-apparata-strujnogo-printera-elektrostaticheskaya-zashita-zazemlenie-e-7110008.html

s 3aIlIUTA.
3azemieHue
AIIEKTPONIPUOOPOB

55

DIEKTPUUYECKUM TOK,
YCIIOBHS €TI0
CYILECTBOBAHUSI.
[TocTostHHBIN TOK.
Cuna Toka.
Hanpsixenue.
CormnpoTHuBICHHE.
3akon Oma Jyist
y4acTKa 1enu

https://resh.edu.ru/subject/lesson/5901/conspect/4886
3/

56

IlocnegoBarenpHOE,
napaielbHOe,
CMeIIaHHOE
COCIIMHEHUE
MIPOBOTHUKOB.
JlaGopaTopHas
pabota «3ydyeHue
CMEIIaHHOTO
COCITMHCHUS
PE3UCTOPOBY

0.5

bu6mmoreka IIOK https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTE
3JIEKTPUYECKOTO
TOKa. 3aKOH
[xoynsa-Jlenna

bubnuoteka [{OK https://m.edsoo.ru/ffOc7838

58

3akon Oma mis
MOJTHOM (3aMKHYTOI)
AIEKTPUUECKON

0.5

bubmuoteka I{OK https://m.edsoo.ru/ffOc7ae0



https://resh.edu.ru/subject/lesson/5901/conspect/48863/
https://resh.edu.ru/subject/lesson/5901/conspect/48863/
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

uenu. KopoTkoe
3aMbIKaHHE.
JlaboparopHas
pabota «M3mepenune
OJ1C ncrounnka
TOKA H €T0
BHYTPEHHETO
COTIPOTHUBIICHUS

59

DNeKTpOHHas
MIPOBOIUMOCTD
TBEPABIX METAJLIOB.
3aBUCUMOCTH
COTPOTHUBIICHUS
METaJJIOB OT
TEMIIepaTyphbl.
CBepXxXnpoBOAUMOCT
b

https://resh.edu.ru/subject/lesson/3775/conspect/

60

DIIEKTPUYECKUHU TOK
B BaKyyMe.
CowucTBa
AIEKTPOHHBIX
My4KOB

https://resh.edu.ru/subject/lesson/3787/main/

61

[TonynpoBoaHuKw,
HX cOOCTBEHHAS U
MpUMeECHas
MIPOBOAMMOCTb.
CsouctBa p—Nn-
rnepexoja.
[TonyrpoBOAHUKOBBI

bubmuoteka [{OK https://m.edsoo.ru/ffOc84ae



https://resh.edu.ru/subject/lesson/3775/conspect/
https://resh.edu.ru/subject/lesson/3787/main/
https://m.edsoo.ru/ff0c84ae

€ IpUOOPBI

62

DIEKTPUUYECKUH TOK
B pacTBOpax u
pacraBax
AIIEKTPOJIUTOB.
DNEeKTPOTUTHYECKAs
JICCOTTHALINS.
DNeKTpOIn3

bu6mmoreka LIOK https://m.edsoo.ru/ff0c82ba

63

DNEeKTPUUECKUH TOK
B Tra3ax.
CaMOCTOSTETbHBIN 1
HECaMOCTOSTSIbHBIA
pazpsa. MosHus.
IIna3zma

bubnuoteka [{OK https://m.edsoo.ru/ffOc84ae

64

DIIEKTPUYECKHE
MPUOOPHI U
YCTpPOMCTBA U UX
MIPaKTUYECKOe
MIPUMEHEHHE.
[IpaBuna TeXHUKH
0€301acCHOCTH

bu6mmoreka LIOK https://m.edsoo.ru/ffOc86fc

65

O6o06maromuit ypok
«DNEeKTpOIMHAMHKA

»

bubnuoteka I{OK https://m.edsoo.ru/ffOc88be

66

KonTposbHas
paboTa o Teme
«DNEeKTPOCTATHKA.
[TocrostHHbII
ANEKTPUYECKUH TOK.

bubnmuoteka I{OK https://m.edsoo.ru/ffOc8a8a



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

Toxu B pa3nnyHbIX
cpenax»
/Bcepoccwuiickas
poBepoYHasi pabora
MIpH TIPOBEICHUH HA
OyMa)KHOM HOCHTEIIE

Pe3epBHbIi ypoK.

g7 | |omTpoTBHAA 1 Bu6miorexa [JOK https://m.edso0.ru/ff0c8c56
pabora 1o Teme
"OnexTpoauHamMuka"
PesepBHBIi ypOK.
68 O06o0mIarmuii ypok 1 bubmmoreka [{OK https://m.edsoo.ru/ffOc8f6c
no temam 10 kiacca
OBUIEE KOJIMYECTBO
YACOB 10 68

I[TPOTPAMME



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

11 KVIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bceer
0 e padoThI

KoHTpoJibHBI

IIpakTU4ecku
e padoThI

Jara
H3Y4YeHH
|

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypchbl

ITocTostHHEIE
MarHuThbl U UX
B3aHUMO/ICHCTBHE.
MarsuTHOE IoJIC.
Bekrop marHuTHOM
UHAYKIUU. JInHIM
MarduTHOH

WHIYKIINU

bubnuoteka [{OK https://m.edsoo.ru/ff0c9778

MarsuTHOe moJie
MMPOBO/THHKA C
TOoKOM. OTIBIT
Opcrena.
Bsaumoneiictue
MIPOBOTHUKOB C
TOKOM

bu6mmoreka IIOK https://m.edsoo.ru/ff0c98fe

JlaGopaTopHas
paboTta «3yuenune
MarHUTHOTO TIOJIS
KaTyIIKA C TOKOM»

bubnuoteka I{OK https://m.edsoo.ru/ff0c98fe

[eiicTBue
MarHUTHOTO MOJISI Ha
IIPOBOJHUK C TOKOM.
Cuna Amnepa.
JIaGopatopHas

bubnuoteka [{OK https://m.edsoo.ru/ff0c9acO



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

pabota
«HccaenoBanue
ercTBUS
MOCTOSHHOTO
MAar"HuTa Ha paMKy ¢
TOKOM)

[elictBue
MAarHUTHOTO TIOJISI Ha
JBUKYITYROCS
3apsHKEHHYIO
yactuiy. Cuna
Jlopenma. PaboTa
cunel JlopeHia

bubnuoteka [{OK https://m.edsoo.ru/ff0c9df4

DJIEKTpOMarHuTHas
uaayknus. [Torok
BEKTOpa MarHUTHOM
uaaykiuu. J1C
WHAYKIWHU. 3aKOH
AIEKTPOMArHUTHOU
uHaykuu dapanes

https://resh.edu.ru/subject/lesson/4908/conspect/

JlaGopaTopHas
pabota
«HccnenoBanue
SIBIICHUS
AJIEKTPOMArHUTHOM
WHIYKITHFD

bubnuoteka [{OK https://m.edsoo.ru/ff0cal50

NHAYKTUBHOCTD.
SIBnenue
CaMOMHAYKIIUH.

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



https://m.edsoo.ru/ff0c9df4
https://resh.edu.ru/subject/lesson/4908/conspect/
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

SC
CaMOWHIYKIIHUH.
OHeprus
MarHUTHOTO TIOJIS
KaTyIIKA C TOKOM.
DNEeKTPOMarHuTHOE
noJie

Texanueckue
YCTPOMCTBA U UX
MPUMEHEHHUE:
MIOCTOSTHHBIC
MarHHuTEHI,
AJIEKTPOMAarHUThI,
3JIEKTPOJIBUTATENb,
YCKOPHUTEIHN
3JIEMEHTapHBIX
YacTHII,
WHAYKIIMOHHAS MeYb

https://fb.ru/article/302555/tehnicheskoe-ustroystvo---
eto-opredelenie-vidyi-i-klassifikatsiya

10

O6o0maromuii ypok
«MaruuTHOE€ T10JI€.
DneKTpoMarHuTHas
WHTYKIIHS

bu6mmoreka LIOK https://m.edsoo.ru/ffOcab82

11

KonTposbHas
pabora 1o Teme
«MarsuTHoe moJe.
DneKTpOMarHuTHas
WHTYKIIHS

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

12

CBoOoaubie
MEXaHUUYECKUE

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



https://fb.ru/article/302555/tehnicheskoe-ustroystvo---eto-opredelenie-vidyi-i-klassifikatsiya
https://fb.ru/article/302555/tehnicheskoe-ustroystvo---eto-opredelenie-vidyi-i-klassifikatsiya
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

KoJieOaHusl.
I'apmonunueckue
KoJIeOaHusI.
YpaBHeHue
rapMOHHYECKHUX
KoJIeOaHUH.
[IpeBpamienue
SHEPTHH

13

JlaGoparopHas
pabota
«HccaenoBanue
3aBUCHUMOCTH
TIePHOJIa MAJTBIX
KoJiebaHu# Tpy3a Ha
HUTH OT JJIUHBI
HUTHU U MaCChI

rpy3a»

https://infourok.ru/laboratornaya-rabota-issledovanie-
zavisimosti-perioda-malyh-kolebanij-gruza-na-niti-ot-
dliny-niti-i-massy-gruza-6878658.html

14

KonebarenbHbIH
KOHTYp. CBOOOTHBIE
AJIEKTPOMArHUTHBIC
KOJeO0aHus B
HaealbHOM
Ko1e0aTeIbHOM
KOHTYpe. AHaJOTHs
MEXIY
MeXaHNYECKUMH U
ANEKTPOMArHUTHBIM
H KOJeOaHUIMU

bubnuoteka [{OK https://m.edsoo.ru/ffOcb820

15

®opmyna ToMcoHa.

bubnuoteka I{OK https://m.edsoo.ru/ffOch9c4



https://infourok.ru/laboratornaya-rabota-issledovanie-zavisimosti-perioda-malyh-kolebanij-gruza-na-niti-ot-dliny-niti-i-massy-gruza-6878658.html
https://infourok.ru/laboratornaya-rabota-issledovanie-zavisimosti-perioda-malyh-kolebanij-gruza-na-niti-ot-dliny-niti-i-massy-gruza-6878658.html
https://infourok.ru/laboratornaya-rabota-issledovanie-zavisimosti-perioda-malyh-kolebanij-gruza-na-niti-ot-dliny-niti-i-massy-gruza-6878658.html
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

3aKOH COXpaHEHUs
SHEpPruu B
HJI€aTbHOM
K0J1e0aTeIbHOM
KOHTYpE

16

[IpencraBnenue o
3aTyXarolux
KOJIeOaHUsX.
BrinyX1eHHBIE
MeXaHUYeCKue
KoJieOaHusl.
Pesonanc.
BriHyX1eHHBIE
AIIEKTPOMATrHUTHBIE
Kosie0aHus

bubnuoteka [{OK https://m.edsoo.ru/ffOcbb86

17

[TepeMeHHBIN TOK.
CunyconaaibHbIN
MePEMEHHBIN TOK.
MomHOoCTh
MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U
JIEUCTBYIOLIEE
3HA4YCHHE CHJIBI TOKA
U HaPsHKEHUS

bu6mmoreka LIOK https://m.edsoo.ru/ffOchd34

18

Tpancdopmatop.
IIpoussoactso,
nepenada u
norpebiaeHne
AIEKTPUUECKON

https://studfile.net/preview/1787988/page:10/



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://studfile.net/preview/1787988/page:10/

SHEPruu

19

YerpoiicTBo U
MPAaKTUYECKOE
MPUMEHEHHE
3JIEKTPUYECKOTO
3BOHKA, FeHepaTopa
MEPEMEHHOTO TOKa,
JIMHUHA
3JIEKTpoIepenay

bu6mmoreka LIOK https://m.edsoo.ru/ff0cc324

20

OKOJIOTHYECKIE
PHUCKH TIpH
MIPOMN3BOJICTBE
AIEKTPOIHEPTHH.
Kynerypa
HCIIOJIL30BaHHUSA
AIEKTPOIHEPTUH B
HOBCEIHEBHOU
JKU3HU

https://znanio.ru/media/ekologicheskie-riski-pri-
proizvodstve-elektroenergii-kultura-ispolzovaniya-
elektroenerqii-2925822

21

Mexanuueckue
BOJIHBI, YCIIOBUS
pacnpoCTpaHEHHUsL.
[Tepuon. Cxopoctb
pacpoCTpaHEeHUs U
JUIMHA BOJIHBI.
Ilontepeunsie u
MPOI0JIbHBIE BOJHBI

bubmuoteka [{OK https://m.edsoo.ru/ffOccab4

22

3Byk. CKOpOCTb
3ByKa. | pomKoCTh

3BYyKa. BricoTa TOHA.

bubmuoteka I{OK https://m.edsoo.ru/ffOcccOc



https://m.edsoo.ru/ff0cc324
https://znanio.ru/media/ekologicheskie-riski-pri-proizvodstve-elektroenergii-kultura-ispolzovaniya-elektroenergii-2925822
https://znanio.ru/media/ekologicheskie-riski-pri-proizvodstve-elektroenergii-kultura-ispolzovaniya-elektroenergii-2925822
https://znanio.ru/media/ekologicheskie-riski-pri-proizvodstve-elektroenergii-kultura-ispolzovaniya-elektroenergii-2925822
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

TemOp 3ByKka

23

DNEeKTpOMarHUTHbIE
BOJIHBI, ©X CBOMCTBA
u ckopocts. Ikana
AIIEKTPOMArHUTHBIX
BOJIH

bu6mmoreka LIOK https://m.edsoo.ru/ffOccfe0

24

[TpunHIUTIBL
paaroCBsI3U U
TCICBUACHHS.
PasButue cpencrs
CBSI3H.
Pagnomnoxamus

https://resh.edu.ru/subject/lesson/4915/conspect/4744
2/

25

KontponbHas
pabota «Konebanus
Y BOJIHBI»

bu6moreka IIOK https://m.edsoo.ru/ff0cc6f8

26

[Ipsimonuuelinoe
pacnpocTpaHeHue
CBETa B OJTHOPOJIHOM
cpene. Toueunblid
HCTOYHHUK CBETA.
JIyu cBeta

bu6mmoreka LIOK https://m.edsoo.ru/ff0cd350

27

OTtpaxkeHue cBeTa.
3aKOHBI OTPAKEHUS
ceerta. [locTtpoenue
n300pakKeHUH B
IUTIOCKOM 3€pKajie

bubnuoteka [{OK https://m.edsoo.ru/ffOcd4e0

28

HpeHOMHeHI/IC CBCTA.

ITonHO€E BHYTpEHHEE
OTpa)KEHUE.

bubmuoteka I{OK https://m.edsoo.ru/ffOcd7f6



https://m.edsoo.ru/ff0ccfe0
https://resh.edu.ru/subject/lesson/4915/conspect/47442/
https://resh.edu.ru/subject/lesson/4915/conspect/47442/
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

[IpenenbHbIA yron
IIOJIHOTO
BHYTPEHHETO
OTpaXeHUS

29

JlaboparopHas
pabota «3mepenne
MoKasaress
HPEIOMIICHHS
CTEKJIa»

bubnuoteka [{OK https://m.edsoo.ru/ffOcd67a

30

JIunzsl. Iloctpoenue
M300pakeHH B
nuH3e. Gopmyna
TOHKO JIMH3EI.
VBenuueHue TUH3E

bubnuoteka [{OK https://m.edsoo.ru/ffOcddle

31

JlabGopaTopHas
pabota
«HccaenoBanue
CBOICTB
n300pakeHU B
JTUH3aX»

https://videouroki.net/razrabotki/mietodichieskaia-
razrabotka-tsifrovogho-uroka-po-fizikie-v-11-klassie-
na-tiemu-s.html

32

Hucnepcus ceera.
CloxHbIN cocTaB
6enoro ceeta. L[Ber.
JlaGopaTopHas
pabota
«Habmronenue
JUCIIEPCUH CBETa»

https://fizika7.ru/peryshkin-9-laboratornay-rabota-
9.html

33

WnTepdepenius
cera. udpaxuus

bubmuoteka [{OK https://m.edsoo.ru/ffOced22



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://videouroki.net/razrabotki/mietodichieskaia-razrabotka-tsifrovogho-uroka-po-fizikie-v-11-klassie-na-tiemu-s.html
https://videouroki.net/razrabotki/mietodichieskaia-razrabotka-tsifrovogho-uroka-po-fizikie-v-11-klassie-na-tiemu-s.html
https://videouroki.net/razrabotki/mietodichieskaia-razrabotka-tsifrovogho-uroka-po-fizikie-v-11-klassie-na-tiemu-s.html
https://fizika7.ru/peryshkin-9-laboratornay-rabota-9.html
https://fizika7.ru/peryshkin-9-laboratornay-rabota-9.html
https://m.edsoo.ru/ff0ced22

CBeTa.
HudpaxronHas
perérka

34

[TonepeunocTs
CBETOBBIX BOJIH.
[Tonspusanusa ceera

bu6mmoreka LIOK https://m.edsoo.ru/ffOcf02e

35

OnTuyeckue
puoOOpsl U
YCTpOMCTBA U
YCIIOBHS UX
0e3011acHOTO
MIPUMCHCHHUS

https://resh.edu.ru/subject/lesson/3829/conspect/1975

10/

36

['pannisl
MPUMEHUMOCTH
KJIaCCUYECKON
MEXaHHUKHU.
[Toctynatet
CHelMaIbHOU
TEOpUHU
OTHOCHTEIBbHOCTH

bu6mmoreka IIOK https://m.edsoo.ru/ff0cf862

37

OTHOCHTENBHOCTh
OJITHOBPEMEHHOCTH.
3aMegneHue
BPEMCHH U
COKpAIICHUE JITTUHBI

bubnuoteka I{OK https://m.edsoo.ru/ffOcfad2

38

DHeprus u UMIYJIbC
PEASTUBUCTCKOU
gacTuibl. CBs3b
MacCChI C SHEPTUEH U

bubnuoteka I{OK https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0cf02e
https://resh.edu.ru/subject/lesson/3829/conspect/197510/
https://resh.edu.ru/subject/lesson/3829/conspect/197510/
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

HUMITYJIbCOM.
DHeprusi NoKos

39

KontponbHas
pabora «OnTuka.
OcHOBBI
CIIELIMAIbHO M
TEOpUHU
OTHOCHUTEITLHOCTHY

bu6mmoreka LIOK https://m.edsoo.ru/ffOcf6f0

40

®otoHbl. DopMyna
[Inanka. OHeprus u
UMITYJbC GOTOHA

bubnuoteka [{OK https://m.edsoo.ru/ffOcfel6

41

OTkpbITHE U
HCCIe0BaHNE
dhoTtorddexra.
OnbiTel A. T'.
CroneroBa

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

42

3aKOHBI
dhoTtorddexra.
YpaBHeHue
OUuHIITEeWHA 11
dhoTtorddexra.
«KpacHas rpanuna»
dhoTtorddexra

bu6mmoreka LIOK https://m.edsoo.ru/ff0d015e

43

JlaBlieHHE CBeTA.
Omgrte 11. H.
JleGenena.
XHUMHUYECKOE
JICWCTBUE CBETa

bubnmuoteka I{OK https://m.edsoo.ru/ff0d04a6

44

Texunyeckne

https://ppt-online.org/744181



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
https://ppt-online.org/744181

YCTPOMCTBA U
MPaKTHYECKOE
MPUMCHCHUE:
($hoTOdIEMEHT,
dboTomaTUHK,
conHeyHas OaTapes,
CBETOJIUO]

45

Pemrenue 3agaq 1o
Teme «DIIEMEHTHI
KBAHTOBOM OIITUKW)

bubnuoteka [{OK https://m.edsoo.ru/ff0d0302

46

Mopens aToMa
Tomcona. OnbITHI
Pezepdopna mo
paccestHUIO o~
YaCTHUII.
[lnanerapnas
MOJeJlb aTOMa

bu6mmoreka IIOK https://m.edsoo.ru/ff0d091a

47

[Toctynatel bopa

bu6mmoreka LIOK https://m.edsoo.ru/ff0dOafa

48

Nznyuenue u
MOTJIOIIEHUE
(hoTOHOB MpH
IepexoJie aToma
OJIHOTO YPOBHS
SHEPruM Ha JPYroil.
Bunsl ciektpoB

bubnuoteka I{OK https://m.edsoo.ru/ff0d0afa

49

BonHoBbIE cBOKCTBA
yactull. BoaHsl je
bpoumns.
KopnyckynspHo-

bubnmuoteka I{OK https://m.edsoo.ru/ff0d0ca8



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

BOJIHOBOM J1yaJIU3M.
CnonrtanHoe u
BBIHY)KJICHHOE
M3ITy4eHHUE

50

OTtkpbiTHE
palMOaKTHBHOCTH.
OmnsiTel Pezepdopaa
TI0 OTIPEJIETICHUIO
COCTaBa
pannoaKTUBHOTO
W3ITyYCHUS

bubnuoteka [{OK https://m.edsoo.ru/ff0d0fd2

51

CaoucTBa anbda-,
Oera-, ramMMa-
W3JTy4YCHHS.
Biusane
PaIMOaKTUBHOCTH
Ha KHBEIC
OpraHU3MBbI

https://studfile.net/preview/5354307/page:6/

52

OTKpbITHE TPOTOHA
Y HEUTpPOHA.
N3oTtombl. Anbda-
pacna.
DIEKTPOHHBIU U
MO3UTPOHHBIH OeTa-
pacnaza. ['amma-
W3IIy4eHHE

bubnuoteka I{OK https://m.edsoo.ru/ff0d1162

53

DHeprus CBs3u
HYKJIOHOB B SifIpe.
SnepHble peaKium.

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



https://m.edsoo.ru/ff0d0fd2
https://studfile.net/preview/5354307/page:6/
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

S nepHbId peakTop.
[TpobGnemsl,
MIEPCIIEKTUBBI,
JKOJIOTHYECKHE
ACIEKTHI SIAEPHOU
SHEPIreTUKHU

54

DOnemMeHTapHbIe
yacTulbl. OTKpbITHE
MO3UTpOHa. MeTo bl
HaOIIOACHUS U
perucTpamnumn
AJIEMEHTAPHBIX
yactull. Kpyrmnsii
CTOJ
«DyH1amMeHTaIbHbIE
B3aMOJICUCTBHUS.
Emnuctso
buzmIecKon’
KapTUHBI MUDPa»

bubnuoteka [{OK https://m.edsoo.ru/ff0d0e38

55

DTansl pa3BUTHUSA
aACTPOHOMHUHU.
IIpuknannoe u
MHPOBO33PEHUECKOE
3HAUYCHHE
actTpoHomuHu. Bun
3BE3HOTO HeOAa.
CozBesnus, spkue
3BE3/bI, INIAHETHI, X
BUJIMMOE JIBIDKEHHE.

https://distant.msu.ru/mod/page/view.php?id=13235



https://m.edsoo.ru/ff0d0e38
https://distant.msu.ru/mod/page/view.php?id=13235

ConHeunas cucreMa

56

Connue. ConHeuHas
AKTUBHOCTb.
Hcrounuk sHepruu
ConHIa ¥ 3BE3]

https://resh.edu.ru/subject/lesson/5910/conspect/2807
00/

57

3BE3 B, HX
OCHOBHEIE
XapaKTEPUCTHKH.
3BE3ABI TTIABHOKH
MOCJIEA0BATEILHOCT
n. Bayrpennee
CTPOEHHUE 3BE3.
CoBpeMeHHbIE
MPEACTABICHUS O
MIPOUCXOKIACHUHU 1
sposrronu CoJtHIa u
3BE3]T

https://www.youtube.com/watch?v=EYcyWol9XFk

58

Mineunbid [Iyts —
Hama 'anakTuka.
Ilonoxenue u
nemwxkenue CoJiHIa B
TI'anaktuke.
l'anaktuku. YepHbie
JIBIPBI B sijpax
raJlakTHUK

https://resh.edu.ru/subject/lesson/4935/conspect/2904
19/

59

Bcenennas.
Paz0eranne
rajakTuk. Teopus
Bounbioro B3peIBa.

https://resh.edu.ru/subject/lesson/4937/conspect/1979
40/



https://resh.edu.ru/subject/lesson/5910/conspect/280700/
https://resh.edu.ru/subject/lesson/5910/conspect/280700/
https://www.youtube.com/watch?v=EYcyWoI9XFk
https://resh.edu.ru/subject/lesson/4935/conspect/290419/
https://resh.edu.ru/subject/lesson/4935/conspect/290419/
https://resh.edu.ru/subject/lesson/4937/conspect/197940/
https://resh.edu.ru/subject/lesson/4937/conspect/197940/

PenunkroBoe
W3JIyYCHHE.
Meraranaktuka

60

Hepemennsie
poOIIeMBI
aCTPOHOMHH

https://dzen.ru/a/ZTCclL2u IQLQr 50

61

KontponbHas
pabota «eMEeHTHI
aCTPOHOMHHU U
acTpOPU3UKNY

https://infourok.ru/test-po-fizike-dlya-provedeniya-
itogovogo-kontrolya-po-teme-elementy-astronomii-i-
astrofiziki-7119418.html

62

O06o06marommit
ypok. Ponb dpusuku
Y aCTPOHOMHH B
SKOHOMMYECKOH,
TEXHOJIOTHYCSCKOH,
COIIMAJILHON U
ATUYECKOH chepax
JIEATeIIbHOCTH
YyeaoBeKa

https://infourok.ru/konspekt-obobschayuschego-
uroka-po-fizike-i-astronomii-zelya-nash-obschiy-
dom-v-klasse-2938750.html

63

O6006maromuit
ypok. Ponb 1 MecTo
(bu3uKy 1
aCTPOHOMHUU B
COBPEMEHHOM
Hay4HOU KapTHHE
MHUpa

https://infourok.ru/konspekt-obobschayuschego-
uroka-po-fizike-i-astronomii-zelya-nash-obschiy-
dom-v-klasse-2938750.html

64

O6o06maronuit
ypok. Ponb
¢buznueckoit Teopun

https://science-education.ru/ru/article/view?id=545



https://dzen.ru/a/ZTCcL2u_lQLQr_5O
https://infourok.ru/test-po-fizike-dlya-provedeniya-itogovogo-kontrolya-po-teme-elementy-astronomii-i-astrofiziki-7119418.html
https://infourok.ru/test-po-fizike-dlya-provedeniya-itogovogo-kontrolya-po-teme-elementy-astronomii-i-astrofiziki-7119418.html
https://infourok.ru/test-po-fizike-dlya-provedeniya-itogovogo-kontrolya-po-teme-elementy-astronomii-i-astrofiziki-7119418.html
https://infourok.ru/konspekt-obobschayuschego-uroka-po-fizike-i-astronomii-zelya-nash-obschiy-dom-v-klasse-2938750.html
https://infourok.ru/konspekt-obobschayuschego-uroka-po-fizike-i-astronomii-zelya-nash-obschiy-dom-v-klasse-2938750.html
https://infourok.ru/konspekt-obobschayuschego-uroka-po-fizike-i-astronomii-zelya-nash-obschiy-dom-v-klasse-2938750.html
https://infourok.ru/konspekt-obobschayuschego-uroka-po-fizike-i-astronomii-zelya-nash-obschiy-dom-v-klasse-2938750.html
https://infourok.ru/konspekt-obobschayuschego-uroka-po-fizike-i-astronomii-zelya-nash-obschiy-dom-v-klasse-2938750.html
https://infourok.ru/konspekt-obobschayuschego-uroka-po-fizike-i-astronomii-zelya-nash-obschiy-dom-v-klasse-2938750.html
https://science-education.ru/ru/article/view?id=545

B (hopMUpOBaHUU
IIPEACTABICHUH O
(buznueckoit
KapTHHE MHpa

65

Oo6o06maromuit
ypok. Mecto
¢buznyeckoin
KapTUHBI MUPA B
ob1eM psgy
COBPEMEHHBIX
€CTECTBEHHO-
HayYHBIX
MIPEACTABICHUH O
pHupoie

https://science-education.ru/ru/article/view?id=545

66

Pe3epBHbIi ypok.
MarnuTHO€ noJe.
DJIEKTpOMarHuTHas

WHTYKITUS

https://resh.edu.ru/subject/lesson/4908/conspect/9637
4/

67

Pe3epBHbIit ypok.
Ontuka. OCHOBEI
cHelraIbHOI
TEOPUH
OTHOCHUTEIBHOCTH

https://resh.edu.ru/subject/lesson/5907/conspect/4823

o/

68

PesepHslii ypok.
KBanroBas ¢usuka.
OneMEHTHI
aCTPOHOMMHU U
acTpopU3UKI

bubmuoreka [{OK https://m.edsoo.ru/ff0d1784



https://science-education.ru/ru/article/view?id=545
https://resh.edu.ru/subject/lesson/4908/conspect/96374/
https://resh.edu.ru/subject/lesson/4908/conspect/96374/
https://resh.edu.ru/subject/lesson/5907/conspect/48230/
https://resh.edu.ru/subject/lesson/5907/conspect/48230/
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

68







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Gusuka, 10 kinace/ Msikumes I'.4., Byxosues b.b., Corckuii H.H.; mon
penakuueit [lapbentreBoit H.A. AkimonepHoe obmectBo «M3naTenscTBo
«IIpocsewenue»

» dusuka, 11 kinace/ Msikumes I'.J1., Byxosues b.b., Yapyrun B.M.; non
penakmueit [laphentreBoit H.A. AkninonepHoe o61miectBo «M3natenbcTBo

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

yueOHUK «DPusnkay kiaccuueckuit kype. 10 kmacey» /I'.A.Msxkures,
b.b.byxosues, H.H.Corckuit nox penakiueit H. A. ITapdpentreBoii— Mocksa,
IIpocsemenue, 2017 1./

Junaktrnaeckue marepuainsl @usnka 10, 11 kmace / A.E.Mapon, E.A.Mapon. —
M.: UznatensctBO «/Ipodar, 2014./

TemaTudeckne KOHTPOIBHBIE U CAMOCTOSITENIbHBIE paOoTHI 10 pusuke 10 kmacc /
O.N.T'pomuena. — M.: UznarenscTBo «Ik3amen», 2012 T.

®I'OC KonTponbHo-u3mMepuTenbHbie MmaTepuaibl «Pusuka 10 knace», «duzuka
1 1xmace» /H.WU. 3opun —M. BAKo 2015 ron/

Eprotkun E.C. Eprotkuna C.I'. ®usuka. 10 xknacc. CaMocTosTeIbHBIC 1

KOHTpOJIbHBIE U paboThl. ba3oBslit u yrinyonennsiii yposHu'". ®I'OC, Mockaa,



«IIpocsemenue», 2018 roa/
Pabouune nporpammel ®usuka. [IpenmerHas nuHus y4eOHUKOB CEpUU
«kiaccuyeckuit kype» 10-11 kimaccel, 6a30BbIM U Yr1yOJeHHBINH YpOBHU/

A.B.lllatanuna, Mockga, «IIpcBemenue» 2018 roa/

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

. Anumarn pusndeckux oonektoB. http://physics.nad.ru/

2. Kusas dusuka: ooyuarorias nporpamma. http://www.int-edu.ru/soft/fiz.html
9. Ypoku dusuku ¢ ucnonb3oBanuem Mutepuera. http://www.phizinter.chat.ru/
3. dusuka.ru. http://www.fizika.ru/

4. ®dusnka: kosutekus onbiToB. http://experiment.edu.ru/

5. dusKKa: IEKTPOHHAS KOJUICKIUS OIBITOB.

http://www.school.edu.ru/projects/physicexp
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