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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUH M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbx B OI'OC
COQO, a Ttakxke ¢ yuérom (¢enepaibHONM paboyeill mporpaMMbl BOCHUTAHHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTeNIbHBIX
OpraHu3alusiax Poccuiickon Oenepannu, peanu3yrLmmnx OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBlI Mupa oOyyawomuxcs 10-11 kmaccoB mpu
oOydyeHHH X Qu3MKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢wusuke coorBerctByeT TpeboBanusim O®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3alrdyd MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (M3HKHU: JTUYHOCTHBIE,
MeTanpeIMeTHbIE, MpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no gpu3uKe BKIIOYALT:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3MKH Ha 6a30BOM YPOBHE, B

TOM YHCJIe TPEeIMETHBIE Pe3yIbTaThl M0 TOJaM 00y4eHHUS;

e cozepxanue yueOHoro npeamera «duszmka» mo rogam oOydeHuUs.

dusrka Kak Hayka o Hambosee OOIIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyxaromeMm Mupe. LIkonpHBIN Kype PU3HKH — CHCTEMOOOpa3y IO
JUI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SBJICHUH, H3y4YaeMbIX XHUMHEH, OMOJIOrHeH,
bu3mdeckoii reorpadueri u  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUW  ONpeeNseT XapakTep U Pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEpPreTuKH, TPAHCIOPTa, OCBOCHHUSA
KOCMOCA, TMOJIyYEHUs HOBBIX MAT€pUaNIOB C 3aJaHHBIMU CBOMCTBAMHU WU JPYTHUX.
N3yuyenue Qu3MKH BHOCUT OCHOBHOM BKJaa B (POpMHpOBaHHE ECTECTBEHHO-
HAyYHOU KapTHUHBI MUpa OOydaromuxcs, B (HOPMHPOBAHWE YMEHHH MPUMEHSTH
HAyYHBIH METO/T TO3HAHUS MIPU BHITIOJIHEHUH UMH YI€OHBIX HCCIICIOBAaHUH.

B ocHOBY kypca ¢Gu3uMKK JJ1 YPOBHS CpeIHEro oO0Iero oOpa3oBaHUs
MOJIOKEH PAJl UJIe, KOTOphlE MOXKHO paccMaTpuBaTh KaK MPUHIMIBL €ro
MIOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuali U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beUHEH BOKpYr @Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
TnoJie.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HAayKH, OCMBICIIEHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTMEeM oOOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJOTMUECKUMHU MPOOIeMaMH.

Hoes  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHIIOKECHHIM
U3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKMM TMpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a TaKkxke 00CYXICHUS
npo0JieM paloOHAIBHOTO MPUPOIOTOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3MKA HAa YPOBHE CpEAHEro OoOIIero
oOpaszoBaHus SBIAIOTCSA (uU3MdYeckue Teopuu ((popMupoBaHHe MPEACTABICHUA O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TEOpUHU, POiu (yHIaMEHTAIbHBIX 3aKOHOB H
OPUHUMIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHCTEeMHO-IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaronnuxcs.
Jlns  GazoBoro ypoBHS Kypca (QU3MKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB M J1AOOpaTOpPHBIX padorT,
KOTOpBIC B TporpamMme 1o (u3uke oObSIMHEHBI B OONIUN CITMCOK YUYCHHYECCKUX
MPaKTUYECKUX padoT. BeiaeneHne B yKa3aHHOM IE€peyHe J1abopaTOpHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOAsl U3 OCOOCHHOCTEH IUIAaHUPOBAaHUS U
ocHamleHuss kaOuHeta ¢usuku. [lpm sTomM oOecmeunBaeTcss OBIAJCHHE
O0y4aloUMMHCS YMEHUSIMH TNPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
MIPEIIOKEHHBIX TUITOTES.

bonpioe BHMMaHWE yIENsA€TCS PEUIEHUI0 PAacYETHBIX M KauyeCTBEHHBIX
3ana4. Ilpu 3TOM A pacy€THBIX 3a/1a4 NPHOPUTETOM SIBIISIOTCS 3aJauyd C SIBHO
3a/1aHHOM (PU3UYECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaK U MHTETPUPYS 3HAHUS W3
pa3HbIX pa3nesnoB. JlJig KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIIOTCS 3aJaHUS Ha
OoOBsSICHEHHE TPOTECKaHUS (U3MUECKHX SBICHUH W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BblOOpa (PU3MYECKOW MOJENU IJsi CUTyalud MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusiMu PI'OC COO k MarepualbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpoiecca 0a30BBI ypOBEHb Kypca
(bU3MKHM HAa YPOBHE CPEIHETO O0IIEro 00pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKHA JIOJDKHO OBITH
HEeoOXoauMoe J1labopatopHOe OOOpYJOBAHME JUISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUYCCKUX PabOT U JACMOHCTPAIMOHHOE
obopyioBaHUE.

JlemoHCcTpanmonHoe o0OopynoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHWHUMAJIBHOW JIOCTATOYHOCTH U  O0ECIeUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme M0 (U3MKE KIOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHMH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpynOBaHUE HJisi YYEHUYECKHUX MPAKTUUECKHX padoT
dbopMupyetcst B BUie TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUIEKTHI
1abopaToOpHOTrO O00O0pPYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SIBIISFOTCS :

e (QopMHpOBaHME HHTEpPECa W CTPEMJICHUS OOydYaIOIIUXCS K HaydYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIEI0BATEIHCKOTO OTHOIIEHUS K OKPY>KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3yibTaTa H3YYCHHS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

e (opmupoBaHne yMmMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
dbu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mpeAcTaBICHUN O poiu (DU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikenne STUX 1elield 00ecTeunBaeTcs PeleHneM CIIeAyIoNuX 3a7a4 B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (U3nYECcKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIIOYAst MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, BJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE yMEHUW TMPUMEHITh TEOPETUUYECKUE 3HAHUS IS
0o0ObsiICHEHUS (PU3UYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB peHIeHUs pa3jIuYHbIX 3a7ad C SBHO 3a/JlaHHOM
¢usznueckol Mozenbio, 3ajay, MOApPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3JlaHue (PU3NUECKON MOJCIH, aICKBATHOU YCIIOBUSIM 3a]1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOITYIO
cpeny;

e OBJIQJICHUE METOJIAMH CAaMOCTOSATEIIPHOTO TUIAHUPOBAHUS W TPOBEACHUS
bU3UYECKUX HKCICPUMEHTOB, aHajlM3a W HHTEpHpeTaruu uHOOpMaINH,
OTIpeJIeJICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM MPOCKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JEATEITbHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
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 (¢uU3MKE TMepeyeHb JabopaTOpHBIX U
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYarOIITUXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3dnka u MeTOAbI HAYYHOI'0 O3HAHUA

®usuka — Hayka o npupoze. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO3HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIBl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBvxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemernienne, CKOpOCTb (CpelHsIi CKOPOCTh, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, WX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
Ciio)xeHue nepeMenIeHU U CJI0)KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMsS, MNYyTH U TNEpeMEIICHUA
MaTepUabHON TOYKH OT BPEMEHH.

CBobOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonunenHoe  nBwkeHue. JIBMKEHHME  MaTepualbHOM TOYKH IO
OKPYKHOCTH C IMMOCTOSSHHOM MO MOJYJII0 CKOPOCTBIO. YTJI0OBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSAI0B, LICNIHBIE U PEMEHHBIE IIEpEIadH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WLIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MMPOCTPAHCTBE.

HaGmionenne paBukeHHs Tena, OpOILIEHHOTO IMOJ YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHs.

Hanpagnenue ckopocTy Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHnne HepaBHOMEPHOTO ABHKECHHUS C LIEJIBIO ONMPEACICHUS MTHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCTIC/IOBATENILHBIE PAaBHBIE MPOMEXYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHune nBUXKEHUS 1IapuKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus tena, OpOIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3akoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1J1s1 MaTepuaibHBIX TOYEK.

3akoH BcemupHoro TtarotreHus. Cuma Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbkeHus, kaueHusi). Cuna tperus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuita conpoTUBIIEHUS MPU IBH>KEHUU Teja B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE M BpamaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MOMEHT cuibl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
pPaBHOBECHS TBEPJOTO TENA.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: TOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomoi

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YINPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOTO TENA, HMEIOLIETO OCh
BpalleHUS.

Tema 3. 3akoHbl cOXpaHeHUA 8 MEXAHUKE

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

Pabota criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprusi marepuaibHONM TOuku. Teopema 00 H3MEHECHHH
KUHETHYECKON DHEPTHH.

[ToTenuuanbHas SHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nedhopMUpoBaHHONW  TpyKuHbL.  [loTeHIManbHass dSHeprusi Tena  BOJMU3HU
MOBEPXHOCTH 3E€MJIU.

[ToTeHnuanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIUAIbHBIX CHJI C M3MCHEHHEM MEXaHWYECKOW DJHEPTruu CUCTEMBI Tell.
3aK0H COXpaHCHHSI MEXaHUYECKOU SHEPTHUHU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoucTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BUXEHUE.

[Tepexo MOTEHIMABLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yueHne aOCOMIOTHO HEYNPYroro yjaapa € MOMOUIBI0 JBYX OJMHAKOBBIX
HUTSHBIX MasTHHKOB.

UccnenoBanue cBsiz pabOThl CUJIBI C U3BMEHEHUEM MEXaHUYECKOW IHEPTrUH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MouiekyisipHasi pU3NKa U1 TEPMOAMHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwxkenue. Juddysusa. Xapaktep ABMKEHUS U
B3aMMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJiesiei. Macca u
pasmepbl Mojiekyi. KonmndectBo BemnectBa. [loctosHHass ABorajpo.

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



Mopgens upeanbHoro raza. (OCHOBHOE  ypaBHEHME  MOJEKYJISAPHO-
KUHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYacTull rasza. [llkana
temrieparyp KenbBuHa. 1'a3oBble 3akoHbl. YpaBHeHue MennaeneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['padguueckoe mpencTaBieHUE H30MPOLIECCOB: H30TEpPMa, H30X0pa,
n3o0dapa.

TexHuueckue YCTpOWCTBA U TMPAKTUUECKOE IMPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCJTUHEHUM.

OnpiThl 0 TU(DPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEXKMOJIEKYIISIPHOTO
B3aUMOJICHCTBHSI.

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

OnbIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaTe Ha OCHOBE HM3MEPEHHI
00BbEMa KOMHATBI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
cUCTEMBI U criocoObl €€ n3MeHeHus. KonnmuectBo TermioTsl U padbora. BHyTpeHHss
SHEpPrus  OOHOATOMHOIO  MJAECAJbHOrO  rasa. Buuaesl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIIyUYCHHUE. Y J€IbHAs TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTuIonepeaaye.

[Tonsitue 06 aamabatHom mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOJMHAMUKH K wm3omporieccaM. I 'paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh NpoLieccoB B MPUPOJIE.

TermoBble  MammHbl.  [IpUHOMIIBIL  JEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoGpa3oBanuss HSHEpPrUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMEHT MOJe3HOTO
JNeUCTBUS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPIETUKH.



TexHuueckue yCTpPOMCTBA U MPAKTUYECKOE TPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIO0IMIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW J>HEpPruM Tejia MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUI€OAEMOHCTpAL).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. Pazoevie nepexoonl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAsI 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. llnaBinenue wu
KpUCTaITU3alus. Y iefpHas TerioTa miasnenus. Cyomumanus.

VYpaBHeHHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IMOJYYEHUSI COBPEMEHHBIX MAaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, 1 HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUMU.

CriocoObl u3MepeHus BIAXXHOCTH.

HaGmronenre HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pa3nen 4. DieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEKTpUYecKuil 3apsna. J(Ba Buaa 3IEKTPUUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXpPAHEHUS
AJEKTPUYECKOTO 3apsia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 37EKTPUUECKUIN 3apsl.
Onektpuueckoe rmone. Hanpsk€HHOCTh  3nekTpuueckoro mnois. [IpuHiun



CYIIEPHO3ULUU DIIEKTPUUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  snekrpocratudeckoro  moisg.  llotenmuman.  PasHocTb
MOTeHIUAN0B. [IpOBONHMKM W JOUAIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JluanekTpuyeckas NPOHUIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPa.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTATUYECKass 3alluTa, 3a3eMJIEHHE BIIEKTPONpHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHbBIN anmnapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBuEe HadIEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE T0JIE 3apSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHcaTopa OT IUIOLIAau
IUJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3Mmepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

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

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEMHu.

DNEKTPUYECKOE COMPOTUBICHUE. YAENbHOE COMPOTHBICHUE BEUIECTBA.
[TocnenoBaTtenpHOE, MapaILIEIIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

DNEKTPOJABWKYIIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa 151 MOJTHOM (3aMKHYTOM) 3eKTpruyeckoi nenu. Koporkoe 3aMbikaHue.

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

DNeKTpUYecKuil TOK B BakyyMme. CBONCTBA JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWU. CobOcTBeHHas 151 IPUMECHAs MIPOBOJUMOCTD
noynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dSJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUA. DIEKTPOIIN3.



DJIEKTpUYECKUi TOK B Ta3zaxXx. CamMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHOJI,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJIYITPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HApsIKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS LUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHUE TPOBOHUKOB.

[IpsmMoe wW3MepeHHe dSIEKTpOABMXKYIIeH cuibl. KopoTkoe 3ambIKkaHHe
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBJICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mmepenune 37eKTpOABMKYILEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsS B 10 Kiacce OCYyIIECTBISETCS C
Y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYyYHOTO
MO3HAHUSA: SIBICHUE, HAay4HbIH (akT, rumore3a, (U3MYEcKash BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

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

buonocus: Mexanndeckoe NBIKEHHE B JKMBOU mpupojae, auddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEILUIOBOE PABHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJIIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPJIBIX TEJN, XKUJIKOCTEU W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IHCCOLHALNS,
raJbBaHUKa.

l'eoepacghus: BNaXXHOCTh BO3]1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, IOJUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUTATENb BHYTPEHHETO
cropaHusi, naposasi TypOuHa, ObBITOBOM XOJOAWJIBHUK, KOHAUIIMOHEP, TEXHOIOTUHU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCIE HAHOMATEpUaJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHbIE npuOopHl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, FaTbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bektop MarHuTHOM wuHAykiuu. [IpuHIun cynepno3uiuu
MAarHuTHBIX MoJel. JIuHMM MarHuTHOM MHAYKUMU. KapTuHa JIMHWNA MarHUTHOU
UHIYKUWHU TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MarnutHOoe T0JI€ TPOBOAHMKA C TOKOM. KapTuHa JNMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHMKA, KaTylIKU ¢ TOKoM. OnbIT DpcTena. BzaumoaeiicTBue nmpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBJieHUE. [[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl JlopeHia.

SlBneHue BIIEKTPOMAarHUTHOM HWHAYKIUU. [IOoTOK BEkTOpa MarHUTHOM
UHIOYKIUU. OJIEKTPOJABHMXKYIAs Cula HWHIAYKIHH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Gapanest.

BuxpeBoe nsnekTpuyeckoe moJie. IDJIEKTPOABMKYIIAsS CHIA WHIAYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMH. OJIEKTPOABIKYIIAs  CUia
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKU C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM NHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABMKYLIEH CHUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KosieOaHMUs.
Napmonnyeckue konebanus. [lepuon, wacrora, amruintyaa u ($aza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTUYECKUH MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenre sHeprun nMpu rapMOHUYECKUX KOIeOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMH KoJeOanusimu. @dopmyna Tomcona. 3akoH coxpaHEHHS
SHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BbIHYKIEHHBIE MEXaHUUYECKUE
koJnebanus. Pezonanc. BeIHYK/I€HHbBIE 37IEKTPOMAarHUTHBIE KOJIEOaHHUS.

[lepemennsiii  TOK. CuUHYcOUIANbHBIM TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U NOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCIOJIB30BAHUS 3JIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HMU.

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

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHONW CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTUYeCKUN MasTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc mnpu mocnenoBaTeIbHOM COCAWMHEHUU PE3UCTOpPA, KATYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mojens JIMHUY JIEKTPOINEePEIauu.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

UccnenoBanne 3aBUCMMOCTH TIEPUOJIa MAJbIX KOJIE€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanre mMepeMEHHOro ToKa B e M3  MOCIEAO0BATEIBHO
COCTMHEHHBIX KOHACHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

Mexannueckue BOJIHBI, ycCJIOBHS pacrnpoctpanenus. I[lepuona. CxopocTb
pacripocTpaHeHusi W JyiMHA BoOJIHBL. [lomepeyHbie W TPOJOJIBHBIC BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

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

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHUSl M3JIyYCHHS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomaruutHoit BoiHe. CBOWMCTBa
AJNIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHUE, MpEeIOMIICHUE, MOJsSpu3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[pUMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHUKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Temo Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ IPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniinu u Audpakiiny MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTATYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, MoAspu3anus, Iuppakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHou cpene. JIyu ceera. ToueuHbIi HCTOYHHUK CBETA.

Otpaxxenue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzoOpaxeHuil B
IIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHBI Yros MOJTHOTO
BHYTPEHHET0 OTPaKEHUS.

JHucniepcus ceeta. ClioxHBIN cocTaB O6emoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYEeCKas Cujia TOHKOW JMH3BL. [locTpoenue wnzoOpa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. GopMyna TOHKOW JIMH3BI. YBEIUYCHUE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBus HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBeta. JudpaxiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipuzanms ceera.

TexHudyecknue yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBINA amnmapar, MHUKPOCKOI, TEJIeCKOI, BOJOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
Ontrueckue npudopsI.

[TonHOe BHyTpeHHEE OTpakeHne. Moenb CBETOBOAA.

HccnenoBanne cBOMCTB U300pa’KeHUM B JTMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiuu ceera.

Hab6monenne nucrniepcuu cBera.

[TonyuyeHue cnexkTpa ¢ MOMOIMIBIO IPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIILI0 THPPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi



N3mepenue nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPHUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLINI OTHOCUTEJIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHU U COKpaLICHUE
JUTVHBI.
OHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHIIBIL.

CBs13b MacCHI C BHCPFHCﬁ U UMITYJIbCOM peﬂHTHBHCTCKOﬁ qaCTHUIbI. 3Heprm{
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®dotonbl. ®opmyna [lnanka cBs3u sHEpruu (PoToOHA ¢ €r0 YACTOTOU. DHEPrus
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gororddexra. OnbiTel A. I'. CroneToBa. 3aK0OHBI

doToaddexra. YpaBHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuUIia
doTorddexra.

HaBnenue ceera. OnwiTel I11. H. JIeOGenena.

XUMHYECKOE JICUCTBUE CBETA.

TexHuueckre yCTpoCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTOIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIUOI.

Jlemoncmpayuu

®dotor(peKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHemHEro ¢hoTodddexra.

Cseronuos.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
IInanerapnas mogmens aroma. Iloctynatel bopa. M3nydyenune u mnoriomnieHue
(GOTOHOB TpW TMepexoje aroMa C OJHOTO YPOBHS DSHEPTUUM Ha Apyrou. Bumwl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

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

CnoHTaHHOE U BBIHYXJECHHOE U3JIyYCHHUE.

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



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHedyaThIX CIEKTPOB U3TyYCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopmna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CBoiicTBa anbda-, Oera-, ramma-u3IyyeHus.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjapa. M30tonsl.

Anbda-pacnan. DNEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAaKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cuHTE3 €.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKTHI SIAEPHON YIHEPTrETUKHU.

DneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS U PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

OyHaaMeHTaabHbIe B3auMoAeicTBus. EnMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHudeckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIid peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CUY€TUnK HOHU3UPYIOIIUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHS acTpoHOMUU. [IpuKkiianHOE U MUPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMUH.

Bun 3BéznmHoro 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 MOCIECAOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» ISl 3BE3]] TJIaBHOM IOCIENOBAaTEIbHOCTH. BHyTpeHHEE CTpoeHHE



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

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. UEpHBIE ABIPHL B sApax
rajgakTHK.

Bcenennas. Pacmupenue Beenennoil. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnnie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUI I ONpe/iesieHus MOJIOKEHUSI HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311s1 CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIynsl, mianet, Mieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Ponpr ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AeSTENHHOCTH YeO0BEKa, POJIb U MECTO (hU3UKU
U aCTPOHOMHUHU B COBPEMEHHOW HAyYHOU KapTHHE MHUpPA, POJib (PU3UUECKON TeOpHu
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢duznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

Nzyuenue kypca ¢usuku 60a3oBoro ypoBHs B 11 kimacce ocyiecTBIsieTCs C
Y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€d C KypcaMH MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (u3uyeckas BEIMYMHA, 3aKOH,
TEOpusl, HaOIIOAEHUE, SKCIEPUMEHT, MOAECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMH HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHM, TPU3HAKA TOJ00MSI TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOIA N TUIOCKUX (puryp u 00bEéMa Ted.

buonozus: »nexkTpuyeckue SBICHUS B JKABOW MPHUPOAE, KoJeOaTelIbHbBIE
JIBH>KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU IPUPOAE, IENCTBUE
paanauy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUs KPUCTAIIMYECKOW PEIIETKH, CHEKTPaTbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX  PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAAAp, PAAHONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro oOIIero
oOpazoBanus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh TOCTUIKEHUE CIETYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIC PE3YyIbTAaThl OCBOCHUS yueOHOro npeamera «Dusnkay T0IKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaJAUITMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
OTBITa W OTBITA JEATEIBHOCTH B IMPOIIECCE pealiu3allii OCHOBHBIX HANpPaBICHUMN
BOCITUTATEIILHOU JICITEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMN 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIEeCTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIOBEYECKUX T'yMAaHUCTUYECKUX H
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITaHCKOIO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

yYMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOHN U BOJIOHTEPCKOMN AEATEIBbHOCTH;

2) IAaTPHUOTUYECKOT0 BOCTIUTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOM TPaXIaHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHONIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OpUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NEATENBHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILIECHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;



S) TPyA0BOr0 BOCIIUTAHUS:

MHTEPEC K pas3IMyHbIM cdepam NpodecCHOHANbHONW AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO M caMOOOpa30BaHUIO B 00JaCTH
bu3UKHM Ha TPOTSHKEHUU BCEH JKU3HU;

6) PK0JIOrM4eCKOro BOCIIMTAHMS

c(OpPMHUPOBAHHOCTh SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JECUCTBUM B OKPYKAIOWIEN CPEJEC HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA;

pacHIMpeHre OmbITa JeATEeIbHOCTH HKOJOIMYECKOW HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMHPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECCKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JEsTeNIbHOCTH, TOTOBHOCTH B IpOIlecCe
U3y4eHHs  (U3MKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAJIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETLHO  (DOPMYJIMPOBaTh W aKTyalIM3UpOBaTh  Mpobiemy,
paccMmarpuBaTh €€ BCECTOPOHHE;
OTIPENICTATh IETH JEeATSIBHOCTH, 3aJaBaTh IapaMEeTPbl W KPUTCPUU HX
TOCTH)KCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHBAEMBIX
(bu3HUECKUX SABICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBI C YU4ETOM aHalM3a UMEIOIIUXCS
MaTepHAIbHBIX 1 HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH TMOCIIEACTBUH JCSTEIIBHOCTH;
KOOPJIWHUPOBATh M  BBIMOJTHATH pabOTy B  YCIOBHSX PEaIbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBble ucciienoBaTeabcKue TeiCTBUS
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUEBHIMA TOHSITHSIMU M METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4€OHO-HCCIIEIOBATEILCKON U MPOSKTHOU ACSITENbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETalui, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUI0O B PAa3NIUYHBIX YYeOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3JIaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH MPUUMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJlM3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI IJIsl JIOKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3HPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESTeLHOCTH, B TOM YHCJIC IPU U3yYeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3WKE B MPAKTHUECKYIO 00JIacTh
KHU3HEICATCIHLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUraTh HOBbIE UJIEH, NpeJiaraTb OPUrMHAJIBHBIE MTOIXO0/Ibl U PEILIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOLINE alIbTEPHATUBHbBIC PELICHMUSL.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUs MHPOpMALUHU (PU3UUECKOTO COAEPIKAHUSA U3
HUCTOYHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBIATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEpIpeTalnio MHPOPMAlUU pPa3lIMYHBIX BUIOB U (hopm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeICcTBa HMH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTUHA B PEIIEHMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3alIMOHHBIX
3aJa4 ¢ COOMIOIGHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, PECcypcocOepeKeHus, MPaBOBBIX U  ATHUUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UUYECKOTO COACpXkaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUsS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpAs ONTHUMAIBHYIO
(Gopmy mpencTaBiIeHUS U BU3YyaTH3aIIH.

KoMMyHuKaTHBHBIC YHUBEPCAIbHbIC YUeOHbIE 1eliCTBHUA:
OCYLIECTBIIITh  OOILIEHHE Ha ypokax (U3UKU U BO BHE-yPOUHOU
NEATENBbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUAYAIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JEWUCTBUUA C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YIEHA KOJUICKTUBA,

IIPUHUMATh  L€IM COBMECTHOM  JCATENIIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA M0 €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH JIEMCTBUH,
pacnpenensaTh poiid ¢ YYETOM MHEHUHW YYaCTHHKOB, OOCYXAaThb pe3yibTaThl
COBMECTHOU paboThI;

OLICHUBATh Kadye€CTBO CBOEr0 BKJIAJa M KaXKAOINO y4YaCTHMKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepCcAJbHbIE YYeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh MO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3UKM M aCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHHS TPAKTHYECKON pabOThI ¢ YUYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHUI;

JlaBaTh OLICHKY HOBBIM CUTYalIHsIM;

pacIMpsITh paMKH Y4E€OHOTO MpeaAMETa Ha OCHOBE JIMYHBIX MPEMOUYTCHUN;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PEIICHUE;

OIIEHUBATh MPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO M TPOSBICHHUIO JPYIUIIMA B 00JIACTH
(M3UKH, TOCTOSTHHO TOBBIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIN YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTENJIEKT:

JlaBaTh OLICHKY HOBBIM CHTYyallUsiIM, BHOCHTH KOPPEKTHUBBHI B JEATCIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABaTENbHON  pedIeKCHMM KaK  OCO3HaHMS
COBEPIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX MPOILECCOB, HMX PE3YJbTATOB U
OCHOBAHU;



HCIIOIB30BaTh NMPUEMBI peieKCUU IS OIICHKU CUTYallH, BHIOOpa BEPHOTO
pelieHus;

yMETh OILICHMBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHIDKCHMIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPHU aHAIU3e Pe3yIbTaToOB
JeSITeIIbHOCTH,

NpUHUMATh ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX MpPU aHAIU3E Pe3yIbTaToOB
JeSITeIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mporiecce nocTmkeHUs JIMYHOCTHBIX PE3YJILTATOB OCBOCHHS MPOTPAMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEPIIICHCTBYETCS SMOIIMOHATBHBIN UHTCIUICKT, e AToJIararomii
c(hOopMUPOBAHHOCTb:

CaMOCO3HAaHM, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE AMOIIMOHAILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOIMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOPETYJIMPOBAHMUs, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh AaJanTHUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHHSM U MPOSIBISATH THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHMBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIU U
yCIexy, ONTUMM3M, WHUIUATUBHOCTh, YMEHHME JCHCTBOBAaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATUH, BKIIOYAIOMIEH CIIOCOOHOCTH ITOHMMATh SMOIIMOHAILHOE COCTOSHHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMATbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U pa3periaTh KOH(IMKTHI.

HPEAMETHBIE PE3YJIbTATHI

K konmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA TPUMEpPAX pOJIb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApPTUHBI MHUpPa, B PAa3BUTUH COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIHOJIEH;

YUUTHIBATh TPAHUIBl TIPUMEHEHHS W3YYEHHBIX (PU3NUECKUX MOJEICH:
MarepualibHasi TOUKa, HHEpIMajibHas CUcTeMa OTCUETa, a0COIOTHO TBEPAOE TENO,
WJICATBHBIN Ta3, MOJAEIHN CTPOCHHMS Ta30B, )KUAKOCTEW U TBEPIBIX TEJ, TOUCUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKuX 3a1ay;



pacro3HaBaTh (QpU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHSATh UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUUECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJMHAMUKHU:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEITHOE
JBIDKEHHE, CBOOOJHOE TAaJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, audy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHE, HCIApEHHE, KOHJEHCAlMs, TUIABJICHUE, KPUCTAJUIU3AIUs, KUIICHHE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCy/e, CBSI3b MEXKAY IMapamMeTpaMu COCTOSHMSI Tra3a B  H30MPOIECcCax,
AJIEKTpU3aLIUs TEJl, B3AUMOIECHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAaHUYECKOE JIBI)KCHHUE, HCIONB3Yys (U3NYECKUE BEIMYHUHBI:
KOOpAWHATA, MyTh, MEPEMENIEHHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHIMAIbHAs dHEPTUs, MeXaHUYeCcKasl
paboTa, MexXaHWYeCKass MOIIHOCTh, IIPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(U3UYECKUI CMBICI HCIOJBb3yEMbIX BEJIMYMH, WX OOO3HAUCHHS W E€IWHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH,

OTMHUCHIBATh W3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3Yd (U3MUYECKHEe BETUYHMHBI: JaBJIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasl SHEPTUsl XaOTHUYECKOTO ABUIKEHHSI MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3} (OUIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKUI CMBICH HCHONB3YEMbIX BEIHMYHMH, UX
o0O3HAaueHUsT W CAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIONIUE JIAHHYIO
(GU3MUECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUEHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HANPSKEHHOCTh MOJIs, MOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
Py ONHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAYEHUS W EAUHUILIbI; YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINE
JAHHYIO0 (PU3MYECKYIO BEIMUYUHY C IPYTUMH BEIUYHHAMU;

aHAMM3UPOBATh (PU3NUYECKHE TMPOIECCHl U SBICHUSA, WCIIONB3Ys (PU3NUYECKHE
3aKOHBI ¥ MPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonsr HeroTOHA,
3aKOH COXpaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS HUMITYJbCa,
MPUHIHUIT CYNEPIO3UIUN CHJ, MPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHMSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKOW SHEPrUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KymoHa, mpu 3TOM pa3iuuyarh CJIOBECHYIO



GbopMyITHUPOBKY 3aKOHA, €r0 MaTeMAaTHYE€CKOE BBIpaKEHUE U YCJIOBUS (IpaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC MPUHIUIBI  JACHCTBUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCIOBHS MX 0€30MaCHOT0 HMCIOJIb30BaHUS B
MMOBCETHEBHOM KU3HU;

BBITIOJIHSITh OKCIIEPUMEHTBHI TIO HCCIEIOBaHUIO (U3UYECKUX SIBICHUM U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO OO0OpYAOBaHHUS, MPOBOJIUTH OMbBIT H
dbopMyIHUpPOBaTH BHIBOJIBI;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJLHBIA CIMOCOO M3MEPEHHS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU TOTPEITHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBHUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIMUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUM, TPU ITOM KOHCTPYHMPOBATh YCTAHOBKY,
(dbuKCUpOBaTh PE3yJIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUECKUX BEIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHNS,

coOJiro1aTh MpaBmwia 0E30MacHOro TpyjAa MPU MPOBEACHUN HCCICAOBAHHUM B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIeIOBATEIbCKON U MPOEKTHOU
JESTEIBHOCTU C WCIOJb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpaTOpHOTro
000py10BaHMS;

pemars pacu€THbIE 3a7a4dl C SBHO 33JJaHHOW (U3UYECKOW MOJICIIbIO,
UCTIOJNIB3Ys (PU3MUYECKHE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHaJM3a YCJIOBUS 3a]1a4H
BBIOMpPATh (U3UYCCKYIO MOJICINIb, BBIICIATh (PU3MUECCKUE BEIHMYHHBI B (POPMYJIBI,
HEOOXOMUMBIE ISl €€ peIleHUs, MPOBOAUTHh PACUETHl U OLICHUBATh PEANTBHOCTD
MOJIYYEHHOTO 3HAYCHUS (PU3NYECKON BEITUUNHBL;

penaTh Ka4eCTBEHHBIC 3a/1a4M: BHICTPAUBAThH JJOTMUECKH HEMTPOTUBOPEUHBYIO
LEMOYKY PACCYKIECHUM C OMOpOM Ha HM3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIOJIB30BaTh ~ NPU  pEIIEHMHM  y4yeOHbIX  3ajJad  COBPEMEHHbIC
MH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAINH
U TIPE/ICTaBIICHUA YYeOHOW M HAYYHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX KCTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TOTy9daeMyt0 HHPOPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIAJ]a POCCHICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

WCIIOJIB30BaTh TEOPETHUYECKHE 3HAHUS MO (U3WKE B MOBCEIHEBHOM KU3HH
JU1si obecriedeHus: 0€30MacHOCTH MPU OOpAaIlEHUH C TPUOOpAMHU M TEXHUYECKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYINNE C BHIOJIHECHUEM pa3JIMYHBIX COIMATBHBIX pOJIEH,
IJIAaHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNaTh OOSI3aHHOCTH U
IJIAHUPOBATh JCSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalUSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYaCTHUKOB TPYIIIIBI B PELICHUE paccMaTpUBaEMOM PO OJIEMBI.

K xonmy oOyuenuss B 11 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy O0YUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTO (PU3uKu B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOMW KApTUHBI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU H
TE€XHOJOTUH, B MPAKTUYECKOU AEATEIBHOCTH JIOAEH, LEJIOCTHOCTh U €IUHCTBO
bu3uYeCcKol KapTUHBI MUPA;

YUUTHIBATh TpaHUIBl TMPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJICTIeH:
TOYEYHBIN AJNEKTPUUECKUM 3aps, JIyd CBETA, TOUYECUHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHAash MOJeJIb aTOMHOTO Sipa MPU pErieHUU (U3UIECKUX
3a1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATH MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DM3UKH: DJICKTPUUECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JAECHCTBUS TOKA, B3aUMOJEHUCTBUE
MAarHuTOB, JJEKTPOMAarHUTHAasT WHAYKIMSA, JEHCTBUE MAarHUTHOrO TIIOJS Ha
IPOBOAHUK C TOKOM W JBIXKYIIUUCA 3apsifl, AJIEKTPOMArHUTHBIE KOJIeOaHUS H
BOJIHBI, MPSAMOJIMHEMHOE pAaCHpPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHUE,
uHTepdepennus, audpakuuds W MOJApU3AlUsS  CBETa, [JUCIEpPCUsS CBETa,
dotoanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHHE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHas W HMCKYCCTBEHHAas
Paauo0aKTUBHOCTH;

ONUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTb  PA3JUYHBIX  Cpea) |
AIEKTPOMArHUTHBIC SIBJICHUS (TPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
JJEKTPUYECKUIN 3aps]i, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIKYIIAsl CHIia, padoTa TOKa,
MHIYKIMST MarHUTHOTO TMojs, cwia Ammepa, cuia JlopeHia, MHIYKTUBHOCTh
KaTyIIKHA, SHEPrUsl JJIEKTPUYECKOTO M MArHUTHOIO IIOJIEH, MEPHOJ MU YacToTa
KojeOaHnii B KoyieOaTeIbHOM KOHTYpEe, 3apsiji W CHia TOKa B TIPOIECCe
TApMOHUYECKUX DIIEKTPOMArHUTHBIX KoJeOaHWil, (OKYyCHOE pAaCCTOSHHE W
ONTHUYECKAs] CWUJIAa JIMH3BI, TPU ONHCAHWH TPABUIHHO TPAKTOBATH (PUIWUECKHIA
CMBICIT HCIIONB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWsS] W CIAWHUIIBI, YKa3bIBATh
dbopMynbl, CBSA3BIBAIOIIME JAHHYI (U3UYECKYH0 BEIWYMHY C JPYTUMH
BEJIMYMHAMMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SIBIICHUS M MPOLECCHI, HCHOJIb3Y
dbu3nYecKue BEIUMYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, MEPUO/] MOJypacnaaa, SHEPTUsl CBA3U
aTOMHBIX SIJIEp, NpPU OMUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIH
WCIIOIB3YEMbIX BEJIUYUH, UX OO0O3HAUEHUS U E€IUHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOIINE JAHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIIATh 3HAaUCHUE (DU3NUYECKONM BEJIMUYUHBI,

aHaJTM3UPOBATh (PU3UMYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Ppuznueckue
3aKOHbI M TMPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOIO U MapajIeIbHOTO
COCIMHEHUsI TIPOBOJHUKOB, 3akoH Jlxoyns—JIeHna, 3aKoH 3JIEKTPOMArHUTHOMU
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pAacIpOCTPAHEHUS! CBETA, 3AKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHa 1151 PoTtodrddekra,
3aKOH COXPAHEHHUS JHEPruu, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXPAaHEHUA
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXpPAHEHHUsI MacCOBOr0O 4ucia, mocTyiarskl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py TOM pa3IndaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaXKEHUE U YyCJIOBUs (TpaHUIlBI, OO0JIACTH)
IPUMEHUMOCTH;

ONpeAesATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOIO TOJIsl TPOBOAHUKA
C TOKOM, cuibl Amnepa u cuibl Jlopenna;

CTPOUTh U OIMKCHIBATh H300paKEHHE, CO3[1aBa€MOE€ IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITIOJHATh OKCHEPUMEHTHl MO MCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IPOLIECCOB C HCIOJIb30BAHUEM IMPSAMBIX W KOCBEHHBIX HM3MEPEHHI: MpPU STOM
dbopmynupoBaTh mpobieMy/3amady W TUIOTE3y Yy4eOHOTO SKCIEepHMEHTA,
coOupaTh YCTaHOBKY M3 MPEMAJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOJBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHBbIE U3MEPEHUS (PU3NUECKUX BEIUYMH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOJIh30BAHUEM
NPSMBIX WM3MEPEHH: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3yNbTATHl MOJTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJE TAOIUI U
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM MCCIICT0BAHMS,

coOmoaTh mpaBuiia 0€30MacCHOTO TPyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON M TIPOSKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1aOOPATOPHOTO
000pyT0BaHMS;

pemiaTth pacy€THblE 3a7aydl C SBHO 33JlaHHOM (DU3UYECKONW MOJIEIbIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aJja4u



BbIOMpATh (DPU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIHI,
HEoOXonUMBbIE ISl €€ pEelIeHUs, MPOBOAMTH PAcU€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAUeHUs (PU3HUECKON BEJTNYUHBI,

pelaTh KaYeCTBEHHBIE 3a/1a4i: BHICTPAUBATh JJOTUYECKHA HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXACHUI € OMOpoid Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznvecKue sIBICHU;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIC
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U Tpe/icTaBleHusl yueOHON M HAy4YHO-TOMYJISIpHOW MH(OpMAIK, MOJTYYSHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOJIy4aeMyto HHPOPMALIHIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

PUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIETO MHUpPA, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIieHUH ¢ TPUOOpaMH M TEXHUYECKUMHU
yCTPOWCTBAaMHU, Ul COXPAHEHHs 3J0POBbSl U COOJIIOJIEHUS HOPM 3KOJOTMYECKOI0
IIOBEJICHUS B OKPY’KaIoIlel cpene;

paboTatb B TpyNIe C BBIMOJIHEHUEM pAa3IMYHBIX COLUAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TpYMNMbl, PaLUOHATIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsX, a/IeKBaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PELIEHUE paccCMaTpUBAaEMO MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosaunyectBo yacos
Jrj;_)n HaunmeHnoBanue pasaejioB ¥ TeM IPOrpaMMbl Beero | KonTpoabmbre Ip Ia)l;;:/)l;{;c;me DJIeKTpOHHbIe (L (POBbHIE)
o0pa3oBaTe/ibHbIE peCypChl
padoTsbI CaMOCTOSITe/IbHbIE
padoThI

Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
1.1 @Pu3KKa ¥ METO/Ibl HAYYHOT'O NTO3HAHUS 2 bubnuoreka [{OK https://m.edsoo.ru/7f41bf72

Hroro no pazneny 2

Pazjnen 2. MEXAHUKA
2.1 Kunemaruka 5+1 1 0/1 bu6mmoreka [IOK https://m.edsoo.ru/7f41bf72
2.2 Jlnnamuka 7 0/1 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpPAHEHUsI B MEXaHUKE 6 1 1/1 bubnuoreka [{OK https://m.edsoo.ru/7f41bf72

Uroro no pazneny 18+1

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJAUNHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU 9 1/1 bubmuoteka [{OK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOTMHAMUKHU 10 1 0/1 bu6mmoreka [IOK https://m.edsoo.ru/7f41bf72
33 | /ArperaTHbIC COCTOAHMS BemecTra. PasoBle 5 0/1 Bu6smorexa [IOK https:/m.edsoo.ru/7f41bf72

TIEPEXO0IbI

Hroro no pazneny 24

Paznen 4. JIEKTPOJIMHAMUKA
4.1 DIIEKTpOCTaTUKA 10 1/1 bubnuoreka [{OK https://m.edsoo.ru/7f41bf72
4.2 HoctosnreIi sxekTputeciHit TOK. Toku B 12 1 2/2 bubnuoreka L{OK https://m.edsoo.ru/7f41bf72

Pa3IUYHBIX Cpellax

Wroro no pazgeny 22

PesepBHOE Bpemst 1 1

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 5/9




11 KVIACC

Ne KosaunyecTBo yacos
u/n HaumeHnoBaHue pa3aesioB 1 TeM IPOrPaMMBbI Beero | Kontposnbre lpaxTieckue DJIeKTpOHHbIE (N (PPOBbHIE)
o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
Paznea 1. JIEKTPOJAMHAMUKA
1.1 MaruutHoe nose. DJeKTpOMarHuTHas MHIYKIUS 11 +1 2 3 bubnuoreka [{OK https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11+1
Pa3nea 2. KOJIEBAHUSA U BOJIHBI
2.1 | MexaHuueckue U 3JIEKTPOMarHuTHbIE KOeOaHus 9 1 bubnuoreka [{OK https:/m.edsoo.ru/7f41c97¢c
2.2 MexaHn4ecKue 1 IEeKTPOMAarHUTHBIE BOJIHBI 5 1 bubnuoreka [{OK https://m.edsoo.ru/7f41c97¢c
2.3 OnTuka 10 3 bu6mmoreka [IOK https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 24
Paznea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJIBHOCTHU
3.1 OCHOBBI CIEUATIBHOM TEOPUH OTHOCUTEIBHOCTH 4 1 bubnuoreka [{OK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEeMEHTHI KBAaHTOBOM OTITUKH 6 bu6mmoreka IIOK https://m.edsoo.ru/7f41c97¢
4.2 Crpoenue atoma 4 bubnuoteka I{OK https://m.edsoo.ru/7f41¢97¢
4.3 ATOMHOE SApO 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUWHU U ACTPO®U3NKU
5.1 ‘ DeMEeHThl aCTPOHOMUU U aCTPOPU3UKU 7 1 bubnuoreka [{OK https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 7
Pa3nesn 6. OGOBHIAIOHIEE IOBTOPEHUE
6.1 ‘ Oo6o0maroiee MOBTOPCHHE 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢97¢
Hroro no paszneny 4
PesepBHOE Bpemst 2 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 7




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KoandecTBO 9acoB

Ne JlaTa DJIeKTPOHHBbIE HU(PPOBHIE
/ Tema YpOKa KonTposabie IIpakTHyeckue A— 6
n/n Bceero patont padoThi / o0pa3oBaTe/ibHbIE PECYPChI
CamocTosiTeTbHbIE
padoThI
1 ®usuka — Hayka o npupoje. Hayunbie METOIbI MO3HAHUS 1 5.09 bubnuoreka [JOK
OKPYXKaIoIero MUpa ' https://m.edsoo.ru/ff0c32e2
Pousib 1 MmecTo (u3uku B GOpMHUPOBAHUN COBPEMEHHOM
2 HAay4YHOM Ka TSI)HI)I MU aq)BfI aIgHIICCKOfI eI;[TeJ'II)HOCTI/I 1 6.09 bubnmorexa LIOK
Y P pa, BIp A ' https://m.edsoo.ru/ff0c33e6
JIOIeH
Mexannueckoe aBrxkeHne. OTHOCUTEIbHOCTh
3 MEXaHU4eCcKoTo ABHkeHus. [lepemenenne, CKOpocTh 1 12.09 bubmmorexa ITOK
) ’ ’ ' https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
. bu6moreka [IOK
4 P 1 13.
aBHOMEpHOE NPSIMOJINHEHHOE IBIKECHNUE 3.09 https://m. edsoo.ru/ff0c3620
- bubmuorexa [JOK
5 PaBHOYCKOpEHHOE MPSIMOTMHEWHOE JIBH)KEHUE. 1 19.09 https-//m.edsoo.ru/f0c372e
bu6mmoreka [IOK
6 CBoboaHoe majieHre. Y CKoOpeHrue CBOOOTHOTO TaICHHS 1 20.09 hits-//m.edsoo.ru/f0c39%cc
7 KpuBonuneiiHoe npmxeHue. [[Brkenne MatepraibHOM 1 26.09 bubnuoreka [JOK
TOYKHU 10 OKPYKHOCTU. ' https://m.edsoo.ru/ffOc3ada
8 BxonHas KoHTposbHas paboTa 1 1 27.09
[Tpuniun otHocuTensHocTH ["anunes. MHepuunanbHbie
PHHI N prl bubnuoreka [JOK
9 cucremsl orcuera. [lepsbiii 3akoH HeroToHa 1 CPNel 3.10
https://m.edsoo.ru/ffOc3be8
CamocTtosarenbHas pabora Nel
Macca Tena. Cuna. Ilpunuun cynepnosuuuu cui. Bropouw’ bubnnoreka [JOK
10 . 1 4.10
3ak0oH HpI0TOHA /1711 MaTepraibHOW TOUKHU https://m.edsoo.ru/ff0c3bed
. bubmuoreka [JOK
11 | Tperun 3axkoH HproTOHA /1711 MaTepralIbHBIX TOUEK 1 10.10 https-//m.edsoo.ru/ff0c3be8
12 3akoH BceMHupHOTo TaroteHus. Cuna tspkectu. [lepBas 1 11.10 bubnunoreka [JOK

KOCMHYCCKast CKOPOCTb

https://m.edsoo.ru/ff0c3d00




bu6mmoreka [{OK

13 | Cuna octu. 3akoH ['yka. Bec Tena 17.10.
yupyr Y https://m.edsoo.ru/ff0c3el8
14 Cuna tpenus. Koapdumuent tpenuns. Cuna conpoTHBICHUS 18.10 bubnuorexa [JOK
IIpYU ABIDKEHUU TEJIa B XKUIAKOCTU HUIIM Irase ' https://m.edsoo.ru/ff0c3f76
[TocrynarensHO€ U BpamaTeIbHOE JBUYKEHUE a0COIIOTHO
cIyn p bubmmorexa [IOK
15 | TBEépmoro tena. MomeHT cuiibl. [lneyo cuitel. ¥YcnoBus CPNe2 24.10
.. https://m.edsoo.ru/ff0c41a6
paBHOBecHs TBEpaoro Tena. CamocTositenbHas padora Ne2
Nmnynbc maTepraibHOM TOUYKH, CUCTEMBI MaTepUaIbHBIX
16 Toqei 20901 J'IBpC CHUJIBL. 3aKOH COXpaHEHUS HannLca 25.10 bubmmorexa LIOK
- MIY, ' P ypca. ' https://m. edsoo.ru/ff0c43d6
PeaktuBHOE NBIKEHUE
PaboTa u momHOCTE critbl. Kunetnueckas sHeprust
17 | marepuanbHOif ToukH. Teopema 00 U3MEHEHUH 7.11 bubmorexa [TOK
. : ' https://m.edsoo.ru/ff0c4502
KHHETHYECKOW YHEPTUHU
[TorenumansHas sHeprus. [loTeHunanbHas sHEprust 0
18 | nedo 1]5[1/1 OBaHHOI/frII) WHBI H(I)ITGHI_[I/IaJ'IBHaf JHE };III/II:{yr 8.11 Bubmiorexa LIOK
PMHP pyx ’ p ' https://m.edsoo.ru/ffO0c461a
Tesa BOJIM3M NOBEPXHOCTU 3€MITU
[ToTeHnManbHbIe U HEMOTEHIMAIbHBIE CUIbl. CBSI3b pabOTHI
HEMOTCHIIMAJIPHBIX CHUJI C UI3MECHEHHUEM MEXaHHUYECKOW bubmuorexa [JOK
19 - CPNe3 14.11
SHEPrUU CUCTEMBI TEJ. 3aKOH COXPAHEHUS MEXaHHUYECKOU https://m.edsoo.ru/ff0c478c
sHeprun. CamocTostenbHas padora No3
JlaboparopHas padota «MccnegoBanue cBs3u pabOThI CUIIBI
20 | c UI3MEHEHUEM MEXaHUYECKOW SHEPTUH TeJla Ha PUMEPE JIPNe 1 15.11
PACTSKEHHUs PE3UHOBOIO JKI'yTa»
KontponbHas padota o teme «Kunemaruka. JluHamuka. bubnuoreka [JOK
21 21.11
3aKOHBI COXPAaHEHUSI B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
OCHOBHBIE OJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON bubnuorexa [IOK
22 22.11
teopun. bpoyHosckoe nBmxkenue. Auddysus https://m.edsoo.ru/ff0c4dc2
23 XapakTep ABUKEHUS U B3aUMOJACHCTBUS YaCTHI] BEILIECTBA. 28.11
Mogenu cTpoeHus Ta30B, JKUIKOCTEH U TBEPIBIX Tell '
o4 Macca monekyn. KonnuectBo BemectBa. [locTosiHHas 2911
ABoraapo )
75 TermoBoe paBHOBecue. Temneparypa u €€ U3MEpEeHHUE. 512

[IIkayia remneparyp Lenscus




bu6mmoreka [{OK

26 | Uneanpnsiii ra3 B MKT. OcHoBHOE ypaBHeHrne MKT 6.12 hittps://m.edsoo.ru/f0c4fde
AOcommoTHas TeMIiepaTrypa Kak Mepa cpeHen
. patyp pa cpe bubnuorexa [JOK
27 | KNHETUYECKOM 3HEPruu ABMKEHUS MOJIEKYJ. Y paBHEHHE 12.12
N https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeitpona
28 | 3akon JlanpToHA. ["a30BbIE 3aKOHBI 13.12
9 JlaboparopHuas padota «lccrnenoBanue 3aBUCIMOCTH TIPNe 2 19.12
MEX/Ty IapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO Ta3a
N3omnporieccrl B uaeaqibHOM Ta3e U UX rpadudeckoe bubnuoreka [JOK
30 CPNe4 20.12
npeacrasienne. CamoctositenbHas padota No4 https://m.edsoo.ru/ff0c570e
BHayTpenHssa 3Heprusi TEpMOAMHAMUYECKOW CUCTEMBI 1
YIp . P PMOZL bubnuoreka [JOK
31 | cnocoOwl e€ u3menenus. KomudyecTBo TemioTsl U padoTa. 26.12
https://m.edsoo.ru/ff0c5952
BryTpeHHss sHEeprus 0JTHOATOMHOTO MACAILHOTO Ta3a
bu6moreka [IOK
32 | Buppt Temonepeau 27.12 https://m.edsoo.ru/ff0c5¢36
VnenpHast TEMI0EMKOCTH BelecTBa. KoJmuecTBO TemoThl bubmuorexa [JOK
33 o 10.01
IpH Terionepeaade. AauadaTHBIA MPOIECC https://m.edsoo.ru/ff0c5c36
34 [TepBrlil 3aKOH TEPMOAMHAMUKHN U €70 TPUMEHEHHE K 16.01 bubnuoreka [IOK
n3omnpoueccam Anc https://m.edsoo.ru/ffOc5efc
Heob6parumocTts mporieccoB B mpupoe. Bropoii 3akon bubnuoreka [IOK
35 17.01
TEPMOJVHAMUKU https://m.edsoo.ru/ff0c6230
N N bubmuoreka [JOK
36 | Ilpunamun aeiicteus 1 KI1J] TenioBoi MamHbL 23.01 hitps:/m. edsoo.rw/ff0c600a
37 | Hukn Kapno u ero KIIJI. CamocrositensHas pabota Ne5 CPNo5 24.01
38 | Dxonoruyeckue npoOIeMbl TEIIOIHEPTE€TUKH 30.01
O6o6maromuit ypok «MomnekynsapHas ¢pusrka. OCHOBBI bu6mmoreka [JOK
39 31.01
TEPMOJUHAMUKI) https://m.edsoo.ru/ff0c6938
KonTponsHas paborta o teme «MonekynspHas pusuka. bubnunorexa [JOK
40 6.02
OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6a50
bu6mmoreka [JOK
41 | [TapoobOpa3zoBanue u KoHAeHcalus. VcrapeHue u KuneHue 7.02 hitps.//m.edsoo.ru/ff0c63b6
42 AOCOMIOTHAS M OTHOCUTETIbHAS BIAKHOCTh BO3yXa. 13.02 bubnunoreka [JOK

Hacp1iennslii nap

https://m.edsoo.ru/ff0c64d8




Tsepaoe teno. Kpucramnmyeckue u amopdHsie Temna.

bu6mmoreka [{OK

[ . . 14.02
43 | AHU3OTpONUS CBOUMCTB KpUCTAIUIOB. JKUIKHE KPUCTAILIBI 0 hittps//m.edsoo.ru/f0c650
CoBpeMeHHbIE MaTepHaIbI
44 [InaBnenue n kpucraumsanus. Y qesbHas TEIUIOTa 20.02 bubnuorexa [JOK
riaByieHus. Cyomumanst ' https://m.edsoo.ru/ff0c6708
45 YpaBHeH#ue TerioBoro 6ananca. CamocrosTensHas padoTa CPNo6 21.02 bubnuorexa [JOK
Ne6 https://m.edsoo.ru/ff0c6820
DnekTpu3anus Tel. DIeKTpUIecKuu 3aps. J[Ba Buga bubnuoreka [JOK
46 27.02
DJIEKTPUUYECKUX 3apAI0B https://m.edsoo.ru/ffOc6bcc
47 [TpoBOAHMKH, AUDTIEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH 28.02 bubmmoreka [{OK
COXpaHEHUs BIEKTPUYECKOr0 3apsaa ' https://m.edsoo.ru/ffOc6bcc
48 B3aumonencreue 3apsinoB. 3akod Kynona. ToueuHbri 5.03 bubnuoreka [JOK
AIEKTPUYECKUU 3apsijl ' https://m.edsoo.ru/ff0cbeced
Hanpsiox€nnocts amektpudeckoro noJist. [Tpuanun
49 |c ep MO3ULINH JICKT I/lI)'—IeCKI/IX TIOJIEH. HI/IIIZI/II/IH 6.03 bubmorexa LIOK
YHeprios P ' ' https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTH
50 PaboTa cun snexrpocrarudeckoro moJs. [lorermuan. 12.03 bubnuoreka [IOK
PasHocTh noTeHIMAIOB ' https://m.edsoo.ru/ffOc6f00
51 [IpOBOIHUKH U TUAIEKTPUKHU B DJIEKTPOCTATUYECKOM TIOJIE. 13.03 bubnuoreka [IOK
JlnsnekTpuyeckasi IpOHUIIAEMOCTh ' https://m.edsoo.ru/ff0c7018
. bubnmuoteka [JOK
52 | DnexrpoemkocTh. KonaeHcarop 19.03 hitps:/m.edsoo.ru/f0c7126
DIJIEKTPOEMKOCTH TJIOCKOTO KOHJAEHCATOpa. DHEPTUs bubnmuoteka [JOK
53 CPNe7 20.03
3apsOKEHHOTO KoHzeHcaropa. CamocTosiTesibHas padota No7 https://m.edsoo.ru/ff0c72c0
54 Ha6opaTopHa;1”pa60Ta "H3MepeHue aIeKTpoEMKOCTH TIPNo3 504
KOHJIEHCAaTopa
[IpuHUMn AeHCTBUS U IPUMEHEHHE KOHJIEHCATOPOB,
55 | KomMpOBaIbHOTO arnapara, CTPYHHOTO IIPUHTEPA. 3.04
DnekTpocTaTUyecKas 3aluTa. 3a3eMIIeHue '
AIEKTPONPUOOPOB
DNEeKTPUYECKUN TOK, YCIOBHS €r0 CYIIECTBOBAHMSL.
56 | IloctosnHsIii Tok. Cuna Toka. Hanpsbxenue. 9.04

COHpOTI/IBJ'IeHI/Ie. 3akon Oma AT yd4aCTKa O




HOCJICI[OB&TCJIBHOC, napajajiCsibHOC, CMCIIAHHOC

bu6mmoreka [{OK

. o 10.04
57 | coenuHeHue MpoBOAHUKOB. JlabopaTopHas padora 1 JIPNe4 0.0 hitps://m.edsoo.ru/f0CT4f0
«/M3ydeHne CMEIanHoro COeTUHEHUS PE3UCTOPOBY
53 PaboTta 1 MOITHOCTB AIIEKTPUIECKOTO TOKA. 3aKoH J[>KOyIIs- 1 CPNe8 16.04 bubnuorexa [JOK
Jlenna. CamocrositenpHast padota Ne 8 3 ' https://m.edsoo.ru/ff0c7838
3axon Oma Juid MOJIHOM (3aMKHYTOM) 3IEKTPUYECKOM LieTn.
59 | Kopotkoe 3ambikanue. Jlaboparopnas padota «M3mepenue 1 JIPNeS 17.04 bubnmorexa LIOK
https://m.edsoo.ru/ff0c7ae0
DJ1C ncTouHnKa TOKAa M €r0 BHYTPEHHET'O COMPOTUBIICHUS
DNeKTpOHHas MPOBOJAUMOCTH TBEPIBIX METAJIIOB.
60 | 3aBUCHMMOCTb CONPOTHUBIIEHUS] METAJUIOB OT TEMIEPATYPHI. 1 23.04
CBepX1IpOBOJIMMOCTh
61 DnexTpuyecKuu ToK B Bakyyme. CBOKCTBA AJIEKTPOHHBIX 1 24.04
MTY4KOB
[TonmympoBOAHHMKH, X COOCTBEHHAS U IPUMECHAS
62 HpO]:g-g)HMOfTB. CeoucTBa p—n—nepexolg)la 1 7.05 bubmorexa IOK
' https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEeKTPUYECKUH TOK B pPACTBOpaX U pacIuiaBax
63 | anekT pOJ'II/ITOB OJeKT I())J'II/ITI/IEGCKaﬂp HCCOLMALINS 1 8.05 bubmnorexa IIOK
p ’ p A ’ ' https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DIJIEKTPUYECKUH TOK B razax. CaMOCTOSTEIbHBIN U bubnuoreka [IOK
64 . 1 14.05
HECaMOCTOSITeNbHBIA pa3psia. Mosnus. [1nazma https://m.edsoo.ru/ffOc84ae
DNeKTpUYECKUe MPUOOPHI U YCTPOMCTBA M MX MPAKTUUECKOE bubnuoreka [JOK
65 1 15.05
npuMeHenue. [IpaBuia TeXHUKU O€30TIaCHOCTH https://m.edsoo.ru/ffOc86fc
66 O6o0maromuii ypok «JIeKTpOJMHAMUKA. 1 CPNoO 15.05 bubnuoreka [JOK
CamocTtogarenbHas pabota Ne9 B auc https://m.edsoo.ru/ff0c88be
KonTponbHas paboTta o Teme «JIeKTpOCTaTHKA.
67 HOCT(I))HHHHﬁ BIJ)IeKTpI/I‘IeCKI/Iﬁ TOK. TOIE)I/I B Pa3JIMYHbBIX 1 21.05 Eubmorexa TOK
https://m.edsoo.ru/ffOc8a8a
cpenax»
bu6mmoreka [JOK
68 | UtoroBas koHTposbHas paboTta 3a kypce 10 kmacca 1 22.05 https://m.edsoo.ru/f0c8cS6
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5/9




11 KVIACC

KoandecTBO 9acoB

Ne Tema ypoka IpaKTHYecKHe Aara
n/n Bcero K"“Tpﬁ"“"m"e paGoTb1 / u3y'eHus] KosmyecTBo 4acoB
paboThl CaMocTosiTe/ILHbIE
padoThI
ITocTosgHHEBIE MarHUTEI U UX B3aUMOJIEUCTBUE.
1 MaruutHO€e noJsie. Bekrop MarHuTHOM MHAYKIMU. JInHUK 1 bubmmoreka [IOK
N ) ) https://m.edsoo.ru/ff0c9778
MAarHuTHOW MHAYKIIUH
) MarunuTHO€ 1oJie TPOBOHUKA ¢ ToKOM. OnbIT Dpcrena. | bubnuotexa [JOK
B3anmopaernicTBre mpoBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
JlabopaTtopHas pabota «3y4eHrne MarHuTHOTO TIOJIsSt bubnuotexa [JOK
3 1 JIPNel
KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
€MCTBHE MAarHUTHOIO I0JISI Ha IIPOBOJHHUK C TOKOM.
4 gnna Awmriepa. JlabopaTopHas pagOTa iHCCHeJIOBaHI/Ie 1 JIPNe2 bubmorexa IIOK
. ) - https://m.edsoo.ru/ff0c9ac0
JEHCTBUS MOCTOSTHHOTO MarHuTa Ha paMKy C TOKOMY
€MCTBHE MAarHUTHOTO ITOJISI HA IBHXK cs
5 ila sDKEHHVIO yacTuny. Cuiia Hoﬂenugnll’?gom CHJIBI 1 bubnorexa LIOK
PIDICHHYIO Y perua. https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarauTHas MHAyKuus. [ToTok BekTopa
6 MarHuTHOM uHAyKuuu. J/C nuayknuu. 3akoH 1
AJIEKTPOMArHUTHOM nHAyKunu dapajaes
7 JlaGopaTtopHnas pabota «lccnenoBanue siBICHUS 1 JIPNe3 bubnuoreka [JOK
AJIEKTPOMArHUTHON MH YKL - https://m.edsoo.ru/ff0cal50
NuaykTuBHOCTD. SIBIEHHE CaMOMH, nu. DJ1C
8 caleoy;Hz[ AU, DHEPrus MaFHI/ITHgl}"](I)(LII'IOJ'IH K§T KH C 1 Bubmaorexa IIOK
YK ) p yu https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE I0JIe
9 Bxonnas konTposbpHas paborta 1
TexHnueckue ycTpoicTBa U UX IPUMEHEHHUE:
MOCTOSHHBIE MArHUTEL, 3JIEKTPOMATrHUTEI
10 ’ p ’ 1 CPNel
AJNEKTPOJIBUTATENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHII,
WHIYKIHOHHAs nedb. CamocTosTenbHas padora Nel
11 O6o6maromuii ypok «MarHutHoe moJe. 1 bubnunoreka [JOK
DJEeKTpOMAarHuTHask MHIYKLIMS) https://m.edsoo.ru/ff0cab82
12 KonTtponpHas pabora no Teme «MarHuTHoe mouie. 1 1 bubnuorexa [IOK

3J'ICKTpOMaFHI/ITHa${ HWHIYKIOHWS»

https://m.edsoo.ru/ffOcad58




CBo0oHbBIE MexaHHUecKue kojebanus. ['apmMonnueckue

bubnuoreka [IOK

13 KoJjeOaHus. YpaBHEHUE TaPMOHUYECKUX KOJICOaHUH.
p p https://m.edsoo.ru/ffOcaf06
[IpeBpanienue sHepruu
JlaboparopHnas padota «lccrnenoBanre 3aBUCIMOCTH
14 IeproJia MajblX KoyeOaHuil rpy3a Ha HUTH OT JITMHbI JIPNe4
HUTH U MACCHI Tpy3a»
Konebarenbabid KOHTYp. CBOOO/THBIC AJICKTPOMArHUTHBIC
15 KoJieOaHus B UCATLHOM KOJICOATEThHOM KOHTYPE. bubnuorexa [JOK
AHaJIOTHS MEXIYy MEXaHUYECKUMU U https://m.edsoo.ru/ff0cb820
AIIEKTPOMArHUTHBIMU KOJICOAaHUSIMU
16 ®opmyna ToMcoHa. 3aKOH COXpaHEHHS DHEPTUU B bubnuotexa [JOK
HJIeaTbHOM K0JIe0aTEIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[IpencraBnenue o 3aTyxaronUx KOJIeOAHUSIX.
17 BEIH JICHHBIC Mexag;qecme koJsiebanms. Pezonanc bubmorexa LIOK
T ' ' https://m.edsoo.ru/ffOcbb86
BriHYyX1IeHHBIC 2JIEKTPOMArHUTHBIE KOJICOAHHS
[Tepemennbid Tok. CHHYCOUATbHBIA IEPEMEHHBIN TOK.
18 MOleHOCTI) nepeMeHHOZo TOKa AMHJ‘II/ITp)IHOG Hu bubmorexa LIOK
! ' Y https://m.edsoo.ru/ff0cbd34
JEUCTBYIOIIEE 3HAYECHNE CUJIbI TOKA U HANIPSHKEHUS
19 Tpancdopmarop. [IponsBoacTso, nepenaya u
noTpeOIIeHNE AIIEKTPUUECKON SHEPTUH
VY CTpOoCTBO U MPAKTUYECKOE IPUMEHEHHE
P P P bu6mmoreka [IOK
20 3JIEKTPUYECKOTO 3BOHKA, TeHEpaTOpa NEPEMEHHOIO TOKa, CPNe2
y https://m.edsoo.ru/ff0cc324
TUHUN nekTponepenad. CamocTosTenbHas pabora No2
DKOJIOTUYECKUE PUCKHU ITPU MPOU3BOJICTBE
21 anekTposHepruu. KyinpTypa ucnonab3oBanus
3JIEKTPO3HEPIUH B IOBCEAHEBHOU KU3HU
MexaHuuecKkue BOJIHBI, YCIIOBUS pacpOCTPAHEHHUS.
22 Ilepuon. CxopocThb ac,ny OCT aHgHI/I}IpI/I I[J'III)/IHa BOJIHEI bubmiorexa HOK
PHOL. p pactpoctp ' https://m.edsoo.ru/ffOcca54
[Tonepeunsie U IPO0JIbHBIE BOJIHBI
73 3Byk. CkopocTh 3ByKa. I poMKoCTh 3ByKa. BeicoTa TOHa. bubnuoreka [IOK
Tem0p 3ByKa https://m.edsoo.ru/ff0cccOc
o4 DNEeKTpOMarHUTHbIE BOJHBI, UX CBOMCTBA U CKOPOCTb. bubnmoreka [JOK
[1IkaJia 371€KTPOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
75 [IpuHUUNBI pagnoCBs3u U TeneBuAeHUs. PazBuTe

CpCACTB CBA3H. Pannonoxarus




bubnuoreka [IOK

26 KonTtponsHas padora «Konebanus u BOTHBI) https://m.edsoo.ru/f0ce6Es
[IpssMOMHENHOE pacIPOCTPAHEHNE CBETA B O JTHOPOJHOU bubnuorexa [IOK
27 .
cpene. Toueunslid HICTOYHMK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
OtpaxxeHue cBeTa. 3aKOHbBI OTPAKEHUS CBETA. bubnuorexa [JOK
28 -
[TocTpoenne n3o00pakeHUW B IJIOCKOM 3€pKaje https://m.edsoo.ru/ff0cd4e0
29 [Ipenomiienue cBera. [loaHOE BHYTpEHHEE OTPAKEHHUE. bubnuorexa [JOK
[IpenenbHbIH yroJ MOJHOIO BHYTPEHHETO OTPAXKECHUS https://m.edsoo.ru/ff0cd7{6
JlabopaTtopHast pabota «3mepenne nokazarens bubnuotexa [JOK
30 JIPNeS
MIPEIIOMIICHHS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenne nzobpaxenuii B munze. Gopmyna
. P p pMY bu6mmorteka [IOK
31 TOHKOM JTUH3BI. YBeIUYCHHE TUH3bI. CaMOCTOSTEIbHAS CPNe3
https://m.edsoo.ru/ff0cddle
pabota No3
3 Ha6opaTopHeiﬂ pabora «lccrnenoBanue CBOMCTB TIPNe6
1300paKeHU B JIMH3AX)
Hucnepcus cseta. CrnoxxHbIi cocTaB Oeoro ceera. LBer.
33 JIPNe7
JlabopaTtopHas pabora «HabmroaeHe TUCIepcruu CBETay
HNutepdepenmus ceera. {udpakums crera. bubnuoreka [IOK
34 N
JlndpakuronHas pemeéTka https://m.edsoo.ru/ff0ced22
35 [TontepeunocTts cBeTOBBIX BOJH. [lonsipuzanus ceera bubmorexa HOK
P - oipHsan https://m. edsoo.ru/ff0cf02e
36 OnTrueckue MpuOOPHI U YCTPOICTBA U YCIOBUS UX
0€30MMacHOTO MPUMEHEHUS
37 ['panuLIbl MPUMEHUMOCTH KJIACCUYECKOW MEXaHUKH. bubnuoreka [JOK
[ToctynaTel cnenuagibHOW TEOPUH OTHOCUTEIHLHOCTH https://m.edsoo.ru/ff0cf862
38 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHUE bubnunoreka [JOK
BPEMEHU U COKPAILEHUE JJITUHBI https://m.edsoo.ru/ffOcfa42
39 DHeprus ¥ UMITYJIbC PEISITUBUCTCKOU YacTulibl. CBS3b bubnunoreka [JOK
MaCChl C SHEPTrUeH U UMITYJIbCOM. DHEPrus MOKos https://m.edsoo.ru/ffOcfc68
40 KonTtposnpHast padota «OnTrka. OCHOBBI ClIEHUAIBHON bubnuoreka [IOK
TEOPUU OTHOCUTEILHOCTH https://m.edsoo.ru/ffOcf6{f0
bu6mmoreka [JOK
41 ®otonbl. ®opmyna [Inanka. DHeprus U UMnynbc GoToOHA htps://m.edsoo.ru/f0ctel 6
42 OtkpsiTue U uccnenoBanue porodddexra. OnbITe A. T bubnmnoreka [JOK

CromneroBa

https://m.edsoo.ru/ffOcffc4




3akonbl poTorddexra. YpaBHeHUE DUHIITCHHA s

bubnuoreka [IOK

4
3 dotorddekra. «KpacHas rpanuna» poroaddexra https://m.edsoo.ru/ff0d015¢
44 Hasnenue ceera. Onbithl [1. H. Jlebenera. Xumuueckoe bubnuorexa [JOK
JICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHnueckne ycTpouCcTBa U NPaAKTUYECKOE IPUMEHEHHUE:
45 ¢doToreMeHT, POTONATIHK, COTHEUHAs OaTapes,
CBETOJIMO T
46 Pemrenue 3agau mo reme «71€MEHTHI KBAHTOBOW ONITHUKI CPNod bubnuorexa [JOK
CamocrosrensHas padora Ne 4 - https://m.edsoo.ru/ff0d0302
47 Mogens aroma Tomcona. OnbiTel Pezepdopaa mo bubnuotexa [JOK
paccessHuio a-vyactull. [LmanerapHas Moens aroma https://m.edsoo.ru/ff0d091a
bu6mmorteka [IOK
48 [Toctrynatel bopa
Y p https://m.edsoo.ru/ff0dOafa
49 Nznydyenne u normnomieHre GOTOHOB MpHU MEPEXOJIE aToMa bubnuotexa [JOK
C OJTHOTO YPOBHS SHEPrUM Ha JIpyroi. Bubl cnekTpos https://m.edsoo.ru/ff0dOafa
BosnHoBsIe cBOMCTBA yacTull. Bosiabl ne bpowTs.
50 Kopmyckyns HO-BOJ‘IHOBOI/IPI[ aNnu3M %HOII){TaHHOG u bubmorexa TIOK
PIYCKYTIAP Y ' https://m.edsoo.ru/ff0d0ca8
BBIHY)K/ICHHOE U3JIyYCHHE
51 OTtkpeiTHE pagnoakTuBHOCTH. OnbITH Pe3epdopaa mo bubnuoreka [IOK
OMNPENEIIEHUIO COCTABA PAAUOAKTUBHOIO U3JIYYECHU I https://m.edsoo.ru/ff0d0fd2
52 CaoucTBa anbda-, 6era-, raMMa-u3aydeHus. BausHue
PagOAKTUBHOCTH HA )KUBBIE OPTaHU3MBbI
OTKpbITHE TPOTOHA U HEUTpOHA. M30TOmBI. Anb(a-
53 acr?an BJIeII()T OHHEIN U H(E)SI/IT OHHBIN OeTa- a((:bnaz[ bubnnorexa LIOK
p ' P p pactial. https://m.edsoo.ru/ff0d1162
I'amMmma-uznydyenue
DHeprus CBA3U HYKJIOHOB B s/ipe. SIIepHble peaKIUH.
54 HnepHLH/f eaKToy II O6J'ICMII>[Ip e (I:[HEKTI/IBEI ' bubnnorexa [IOK
p P p- 1P ’ vp ’ https://m.edsoo.ru/ff0d1356
9KOJIOTUYECKHE ACTIEKTHI SIIEPHOU SHEPIE€TUKU
DOneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOIGHUS U PETUCTPAIIUH DTIEMEHTAPHBIX bubnmnoreka [JOK
55 N
yactull. Kpyrnsiii cron «@yH1aMeHTalbHbIE https://m.edsoo.ru/ff0d0e38
B3aMMOJICUCTBUS. EMUHCTBO (hr3nueckor KapTHHBI MUpa»
56 Bun 3B€3anoro He6a. Co3Be3us, spKue 3BE3IbI,
MJIAHETHI, UX BUAUMOE JBMKeHne. ColHeuHas cucTeMa
57 Connue. ConHeuHast akTUBHOCTh. VICTOUHMK SHEpruun




CoJHia 4 3B€31

58

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/IbI ITITABHOU
MOCJIEI0OBATEIBHOCTH. BHYTpEHHEE CTPOCHUE 3BE3I.
CoBpeMeHHbIE NPEACTABIECHUS O IPOUCXOKIACHUN U
sBosronu CosHIa U 3BE3]

59

Mneunsin [1yre — Hama ['anakruka. Ilosoxenue u
newkenue Comuna B [Nanakruke. [anaktuku. Yepubie
JBIPBI B SIAPAX TaTaKTHK

60

Bcenennas. Pa3z6eranue ranaktuk. Teopust bonbiioro
B3pbIBa. PenmkToBOE M3mydeHne. MeraranakTuka

61

Hepemennsie mpob6iieMbl acCTpOHOMUH

62

KonTtponbHas padoTa «971€eMEeHThl aCTPOHOMHUU U
acTpO(PU3UKNY

63

O6o06maromuit ypok. Ponb ¢usuku u acTpoHOMHHU B
SKOHOMHYECKOM, TEXHOJOTHISCKOM, COITMAIBHON 1
ITUYECKOH chepax NesITENHPHOCTH YeTOBEKa

64

O6o06matromuii ypok. Poss 1 mecto ¢pusuku u
ACTPOHOMHUH B COBPEMEHHOW HAYYHOW KapTUHE MHpa

65

O6o06matomuii ypok. Ponb duszudeckoit Teopuu B
(hopMUPOBaHUH MPECTABICHUN O (U3HMUECKON KapTUHE
MUpa

66

O6o0maromuii ypok. Mecto (hu3n4eckoit KapTUHBI MUpa
B 0OIIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABIICHHUI O IPUPOJIE

67

HToroBasi KoHTpoJIbHAs paboTa

68

PesepBHbIil ypok. MarauTHoE 1osie. DJIeKTpOMarHuTHas
nHayknus Ontuka. OCHOBBI CHEIUATBHONU TEOPUH
oTHocHTelbHOCTH KBaHTOBas Gu3uKa. DJIEeMEHThI
ACTPOHOMHUH U acTPOPU3UKHU

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1 ®usuka. ba3zoseiit yposensb. 10 kiace. YueOnuk (aBtop B. A. KacbsiHoB).
2 ®wusuka. bazossiit ypoBenb. 11 kimacc. Yueonuk (aBtop B. A. KacesiHoB).

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

1du3zuka. bazoseiit yposensb. 10 kiace. Meroanueckoe nmocooue (aBrop B. A. KacesHoB).
2®wu3uka. bazosslii ypoBensb. 11 kimacc. Meroanueckoe nmocooue (aBrop B. A. KacksHOoB).
3 ®usuka. bazossiii 10 knacc. Kontponbhbie pabots! (aBTopsl: B. A. Kacesnos, JI. I1.
Moreiiko,E. D. Patouin).

4 ®dusuka. bazossiii 11xkiacc. Koutponabsueie padots! (aBTopsl: B. A. KacssHos, JI. I1.
Moreiiko,E. D. Patouin).

5 ®msuka. 10 kimace. Aunaktudeckue marepuaisl (aBTopel: A. E. Mapon, E. A. Mapon).
6 ®msuka. 10 xrace. [unaktnueckue marepuansl (aBTopsl: A. E. Mapown, E. A. Mapomn).
7. ®uzuka. 3agaunuk. 10—11 knacces! (aBTop A. I1. PeiMkeBuu).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1 «Pemry EI'D» - ob6pa3zoBaTenbHbIN TOPTAJ sl MOATOTOBKU K K3aMeHaM
http://phys.reshuege.ru/about

2.«HTEpHET - YpOK»

http://interneturok.ru/ru/school/physics/
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