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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTesNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yuérom ¢enepaiibHONM paboyeil mporpaMMbl BOCHUTAHHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENbHBIX
OpraHu3aluaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBlIeHO Ha (opMuUpoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 knaccoB rmpu
oOydeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢wusuke coorBerctByeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM pe3yibTaTaM
oOydeHHMsI, a TaKkKe YUYHUTHIBAET HEOOXOJUMMOCTh pealu3alrUd MEXKIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0pa30BaHus, INIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3UKHU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (pU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «dusmka» o rogam o0ydeHHUs.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHu 00 okpykaromeMm Mupe. IKoapHBIN Kype GU3HKH — CHCTEMOOOpa3yOmuii
JUIS €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, OCKOIbKY (PU3NUYECKHE 3aKOHbBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUHN, H3y4YaeMbIX XHMHEH, OMOJIOrHeH,
bu3mdeckoii reorpadueri u  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (U3WYECKUX 3HAHUKA  ONpeleNseT XapakTep U Pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe DHEPreTuKH, TPAHCIOPTa, OCBOCHHUSA
KOCMOCa, IOJIy4eHHs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBAHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUpPOBAHHE YMEHHH MPUMEHSThH
Hay4YHbII METO]I MO3HAHUS MPU BBIIOJHEHUH MU Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY kypca ¢Gu3uMKK JJ11 YPOBHS CpeIHEro o0O0Iero oOpa3oBaHUs
MOJIOXKEH pA HUAEH, KOTOpble MOXXHO paccMaTpuBaThb Kak IPUHLUIIBI €ro
MIOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM Kypc SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesoB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUU, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanmzanus TpeArnosiaraeT HCIOJIb30BaHUE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOW HAyKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTMEeM OOIECTBAa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOJIEeMaAMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npennosaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKMM TNpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takxke 00CYXICHUS
po0JIeM pallOHAIBHOTO MPUPOOTIOIB30BaHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3HKA HAa YpPOBHE CpEJAHEro OOIIero
oOpa3oBaHus SBISIOTCA (uU3MUeckue Tteopuu (popMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, JI1 OINHCAHUSA ECTECTBEHHO-HAYUYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CYET OpPraHu3allid SKCIEPUMEHTAIBHON AESITENbHOCTH O00YyYaromuXcs.
s 6a3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KpPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB M J1abOpaTOpHBIX pador,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIMCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLIEHKH, OCYIIECTBISAECTC  YYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpolecca HCXOAs U3 OCOOEHHOCTEH IUIAHMPOBAaHUS U
ocHamleHuss kaOuHeta ¢usuku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUMMHCST YMEHUSIMH MPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIIMYMH U IIOCTAHOBKY OMNBITOB IO IPOBEPKE
MPEII0KEHHBIX TUITOTES.

bonbiioe BHMMaHWE yAENAETCS PEUICHUI0 PAacYETHBIX M KaueCTBEHHBIX
3anad. IIpu 3TOM A1 pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJauyd C SIBHO
3aJ1aHHOM (PU3UYECKON MOJIETIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasleia Kypca, TaK W HHTCTPHUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ay MPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OoOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJETU MJIsi CHUTYyalldd TIPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBaHusmu PI'OC COO K MarepuanbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Y4eOHOro rmpoiecca 0a30BBI ypOBEHb Kypca
bu3UKHM HAa YPOBHE CPEIHETO OOIIEro 00pa30oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOIO IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXoauMoe J1labopaTopHOe OOOpYJOBAaHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHCTpalmoHHoe o0opyaoBaHHEe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00OECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme M0 (U3MKE KIOYEBBIX JEMOHCTPAIMHA IS
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHHMM M  TPOLECCOB, OMIHUPUYECKUX H
(dyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o00OpynOBaHME HJisi YYEHUYECKHUX MPAKTUUYECKHX pabdoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUIEKTHI
71a00paTOpHOTO OOOPYIOBAHMS JOKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (opmupoBaHue uWHTEpeca W CTPEMJICHHS OOYyYaIONUXCS K HAydYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHE HMX HWHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PCHHSI KaK peE3yJbTaTa H3yYCHHS
OCHOB CTPOCHHMSI MaTepuu U QPyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUM W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHHe TMpeACTaBICHUN O poiu (DU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJIOTHH.

JlocTikeHnne STUX Ieliel o0ecreunBaeTcs PEIICHHEeM CIEAYIOMUX 3a1ad B

MpoIecce u3yueHus Kypca (U3MKH Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e MpUOOpETEHHE CUCTEMBl ~ 3HaHUU 00 o0mux  punyeckux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIFOYAst MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI acTPOPU3UKH;

e (QopMHpOBaHHE yMEHUW MPUMEHITh TEOPETUUYECKUE 3HAHUS IS
oObsiICHEHUS (PU3MYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

e OCBOECHHME CIOCOOOB pEHIeHUs PAa3NIMYHbIX 3a/Jad C SBHO 3aJaHHOM
¢usznuecko MoJenblo, 3ajady, MNOJApPa3yMEBAIOIIMX CAMOCTOSTENIBHOE
co3JlaHue (PU3HUECKON MOJICIH, aJICKBATHON YCIIOBUSIM 3a]1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJIAMH CaMOCTOATEIIPHOTO TUJIAHUPOBAHUS U TPOBEICHUS
bU3UYECKUX DKCICPUMEHTOB, aHalM3a W HHTEpHpeTaruu uHOOpMaInH,
OTIpeJIENICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [JISl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOH,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemerii B mporpamMme 1o (U3MKE IepeyYeHb Ja0OpaTOPHBIX U
NPAKTHYECKUX paboOT SBISETCA PEKOMEHIOBAHHBIM, YYHUTENb JelaeT BBIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPabOT U OMNBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoxe. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Ponp dSKkcriepuMeHTa W TEOpUM B IPOLIECCE MO3HAHUSA IPUPOJBI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MUYECKUX SIBIEHUN M mpoleccoB. HaydyHble rumotessl.
duznyeckre 3aKOHbI U TeOpHUH. ['paHUIIbI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Llemoncmpayuu

AnanoroBele U UU(POBbIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aABMkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cuctema otcuéra. Tpaekropus.

[lepemenienne, ckOpocTh (CpeAHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTepUaTbHON TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBI KOOpPIHMHAT.
Ciio)keHue nepeMenieHuil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJMHEHHOE IBIKEeHHE. | paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EpEeMEIICHUs
MAaTepPUAIbHONU TOYKH OT BPEMEHU.

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuueitnoe  nBmxeHue. JIBMKEHME  MaTrepualbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u gacrota odpamenuns. [leHTpocTpeMuTensHOE YCKOPEHUE.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSJI0OB, LICMTHBIE U PEMEHHBIC MEpEeaaUH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGmionenune aBuxkeHusi Tena, OpOIIEHHOTO IMOJ YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHus cBOOOHOTO MaICHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyeHune nBUKEHUS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus tena, OPOIIEHHOTO0 TOPHU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NuepunanbHble CUCTEMBI OTCUETA.

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

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectu. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koaddumuent tpenus.
Cuiia conpoTUBIEHUS NPU BHKEHUU Tela B KUIKOCTU WJIU Ta3e.

[TocTynarensHOE M BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENBHO OcHu BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHudyeckne yCTpOWCTBA M MNPAKTUUYECKOE IPUMEHEHUE: MOJALIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCHMOCTUA CUJI YOPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

HccnenoBanue yciioBUl pPaBHOBECHsS TBEPAOrO TENA, HMEIOLIETO OCh
BpalleHUs.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpUAIbHBIX TOYEK.
NMnynbe cuiabl U HU3MEHEHHE HMMIYyJIbCa Tejla. 3aKOH COXPAaHEHUs HUMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPTHUs. [ToTenunanbHas SHEPTHS yIpyro
nedhopMUpoBaHHONW  TpYKuUHBL.  [loTeHIManpHas  dSHEprus Tejda  BOJM3U
NOBEPXHOCTH 3E€MJIU.

[ToTeHnnanbHple W HEMOTCHIMAIbHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMAIbHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoMcTBa M NPAKTUUYECKOE IMPUMEHEHUE: BOAOMET, KOMED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSAHBIX MAaATHUKOB.

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

Pazagea 3. MosekyasipHas pusuka ¥ TepMOAMHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUYECKOM TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMO/JICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHHUSI Tra30B, >XUIKOCTEH U
TBEPABIX TENT U 00BICHEHHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojesel. Macca u
pa3Mepsl MoJieky. KonmndectBo BemecTBa. [loctosauas ABorajpo.

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



Mogens  wuaeanpHoro rasza. (OCHOBHOE€  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUU HACaIbHOrO raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa
CpeHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUs dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MeHnaeneeBa—Kianeipona.
3akoH [laneroHa. M30mponeccsl B UIC€AUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemlecTBa. ['paduueckoe MpejcTaBIEHUE U3OIMPOIECCOB: HM30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUUYECKOE NPUMEHEHUE. TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

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

OnbiThl 10 MU PY3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OMBITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoOUHAMUKU

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U crioco0bI e€ n3meHeHus. KonmmyecTBo TermnoTel u pabora. BHyTpeHHss
BHEpPrusi  OJHOATOMHOIO  HWJealbHOro  Ta3a.  Buael  Temsonepenauu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEmIOTHI NpU TeTuionepeaaye.

[Tonsitue 006 aamabatHoMm mporecce. [lepBeIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne TepBOro 3aKoHA TEPMOJMHAMUKH K w3omporieccaM. [ 'paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTh NpoLieccoB B MPUPO/IE.

TermoBble  mamwuHbl.  [IpyHOMOBI  JEMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt mone3Horo
nencTBus TerioBor MamwuHb. [ukn KapHo m ero ko3 @uIMEeHT Mmojie3HOro
JeNUCTBHS. DKOJIOTUYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue YCTpOMCTBA M TMPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHus, ObITOBOM XOJIO0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW J3HEPruM Teja IMPU COBEPIICHUH PabOTHI: BBLIET
npoOKku u3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpIT 1Mo ananabaTHOMY pAacCHIMPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATETIS.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanus eeuwjecmea. Pazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. Vcnapenue u kuneHue. AOCONIOTHASI U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld map. YaenbHas TEIIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBnenue u
KpUCTaITU3anus. Y ienbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJYUYEHUSI COBPEMEHHBIX MaTE€pUajoB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUHU.

Crioco0bl u3MepeHus BIAXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaJlIOB.

Yuenuueckuii skcnepumenm, rabopamopule pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. DiieKTpoAMHAMHUKA
Tema 1. Inekmpocmamuxa
DJNIeKTpu3auus Tell. OJEeKTpUYECKUui 3apsa. JBa Buaa 3IIEKTPUUYECKUX
3apsaoB. [IpoBONHMKM, AUAIEKTPUKU W TOJYNPOBOJHHUKH. 3aKOH COXPaHCHUS
3JIEKTPUYECKOT O 3apsa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsI.
Onektpuueckoe mnoisie. Hanpsoxk€HHOCTh  anexkrpuueckoro mnoisa.  [IpuHiun



CYHEPIO3UIUU DJIEKTPUYECKUX IOJEeH. JIMHUU HanpsKEHHOCTU JIIEKTPUYECKOTO
TOJISL.

Pabora cun  amekrpocratnueckoro  moia.  llorenuwman.  Pa3HocTh
noteHuuanoB. [IpOBOAHMKM M AMDIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: DJIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHE AIIEKTPOINpPHOOpPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN alapar, CTPYUHBIN IPUHTEP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T10JIE 3aPSKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaThyecKas 3aluTa.

JIM3IIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IJJACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHAEHCaTopa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DNEKTPUYECKOE COMPOTUBJICHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
IlocnenoBarenpHOE, IapAJLIEIBHOE, CMEIIAHHOE COEAMHEHUE ITPOBOIHUKOB.

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

DNEeKTPOJABIKYIAsl CHJIa U BHYTPEHHEE CONPOTHBJICHUE HMCTOYHUKA TOKA.
3akoH OMa nJ1s MOJHOM (3aMKHYTOM) 3eKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuE.

DONEKTpOHHAs ~ NPOBOJAMMOCTh  TBEPIABIX  METAUIOB.  3aBHUCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[lonynpoBogHUKH. CobOcTBeHHas 151 IpUMECHas MPOBOAUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBogHUKOBBIE TIPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIEKTPOIUTUYECKAS AUCCOLUALINS. DIEKTPOIIN3.



DJIEKTpUYECKUd TOK B raszax. CaMOCTOSTEIbHBIA U HECAMOCTOSTEIbHbBIN
paspsan. Monuus. [Inazma.

TexHuueckue yCTpOWCTBA M MPAKTUUYECKOE TPUMEHEHUE: aMIEpPMETD,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS IUIUHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CwmelraHHoe COeJMHEHUE MPOBOTHUKOB.

[Ipsamoe wu3MepeHue »dieKTpoaABMXKylIed cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenmaHHOro COEIMHEHHS PE3UCTOPOB.

N3mepenue 3neKTpOABMKYILIEH CUIIbl UCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTpoiusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIPEIMETHBIX CBS3€H C KypcaMHd MaTEMAaTHKH,
Ouonornuu, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHNE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIIb, U3BMEPECHHUE.

Mamemamuka: pemieHUE CHCTEMbl YpPaBHECHMI, JHMHEWHAas (QYyHKIHS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTIOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MTPOEKIIMU HA OCU KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOW mpupoae, auddysus, ocMoc,
TEII000MEH >KHUBBIX OPraHU3MOB (BBl TEIUIONEpPEayH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEIN, XKUJIKOCTEH W



ra3oB, JJICKTPHUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIMTHYECKAs THCCOLMALIMS,
rajbBaHUKA.

l'eocpacghus: BIaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIL30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
cropaHusi, maponasi TypOuHa, OBITOBON XOJIOJUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYy4YEHUsI COBPEMEHHBIX MATEpPUAIOB, B TOM YHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpUOOpPOB,
KCEPOKC, CTpYUHBII MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOPHI,
AIEKTPOOCBETUTEIbHBIC TPUOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mone. Bekrop MarHuTHOM WHAYKUWU. [IpuHUUMN cynepno3unuu
MAarHUTHBIX MOJiek. JIuHMM MarHuTHOM WHAYKIWU. KapThHa JTWHWUNA MarHUTHOM
WHIYKUIWH TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MarHutHoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO MOJisi JJIMHHOTO MPSAMOr0O MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTylIKU ¢ TOKOM. OnbIT OpcTteaa. Bzaumoaelicteiue mpoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib M HalpaBJieHUE. [[BHKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM Itoje. PaGoTa cunbl JlopeHma.

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKUMU. IIOTOK BeKTOpa MarHUTHOU
MHIYKIUU. OJIEKTPOJABMXKYIIAA CUJIa HWHIAYKIUU. 3aKOH BJIEKTPOMAarHUTHOU
naaykuuu Gapanes.

BuxpeBoe »anekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUHUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOWHIYKIIUH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MArHuThbl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUILl, THAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO TOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOJABMXKYIIEH CHJIbI UHAYKLIUHA OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Pa3pnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
INapmonnyeckue konebanus. [lepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxxuHHBIN MasgTHUK. MaTeMaTUYECKUH MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosneOanuii. [IpeBpalneHrue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJCATHHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeiMA  KoneOanusimu. dopmyna Tomcona. 3akoH coxpaHEHHs
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHN.

Ilepemennbiii  TOK. CHUHYCOUIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJEKTPOIHEPTUH B MOBCETHEBHOM KUZHMU.

TexHnyeckne yCTpPOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJeOaTEIbHOM CHCTEMBbI (MPYXUHHBIA WA
MaTeMaTU4eCKUM MasiTHUK).



HalGmonenue 3atyxaronmx KojaeOaHuU.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

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

Pe3oHanc mnpu moCienOBaTENbHOM COEIMHEHHHM PpE3UCTOpa, KaTyIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JIeKTpOonepe adH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanre TmepeMEHHOT0 TOKa B IeNM M3  MOCJIEAO0BATEIHHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius u Aupaxius MEXaHM4eCKUX BOJH.

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

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarautHoil BosnHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, MPEIOMIICHUE, MOJSpU3aius, AUPpaKius,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

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

[TpyHIMIBEI paguoOCBA3H U TeneBUuaeHus. Pannonokanus.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckne ycTpoiicTBAa W MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenne natepdepeHunn u TuPppakiuy MEXaHUYECKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGmronenne CBsSI3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBONWCTB JJICKTPOMArHUTHBIX  BOJIH: OTpakKCHUE,
MpesIoMJIeHUE, NMoAspu3anus, udpakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuMHENHOE paclIpoOCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu ceera. ToueuHbIi HICTOYHHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzolOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCONMIOTHBIN MOKa3aTeNb
npenomnenus. [lonHoe BHyTpeHHee oTpaxkeHue. llpenenbHbI yrojg MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. ClnoxHbIi cocTaB Oenoro ceera. L{ger.

Cobuparome W pacceuBaromiye JUH3bL. ToHkas suH3a. DoKycHOe
paccTosiHUEe W ONTHYEeCKas Cuiia TOHKOW JMH3BL. [locTpoeHue wn3o0pa)keHuil B
coOuparonmx U pacceuBaronux jJuH3zax. Gopmyna TOHKON JTUH3BL. YBelWYEHUE,
JABAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. HuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. JudpakiuumoHHas peméTka. YciaoBHe HaOIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpaxkeHne. Moienb CBETOBOAA.

UccnenoBanne cBOMCTB U300pa’KeHU B JTMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHnm CBeTa.

Hab6mronenne nudpakiyu ceera.

Habnronenue nucnepcun cBeTa.

[TonyueHue cnexkTpa ¢ MOMOIMIBIO IPU3MBI.

[Tonydyenue ciekTpa ¢ TOMOIIBIO AUPPAKITHOHHON PEIIETKHU.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamophwvie pabomwi



N3mepenue nokasaresns NpeaoMIIEHUs CTEKIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI cIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [TocTynatsl
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLINUI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHNE BPEMEHU U COKpalICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHLIBIL.

CBs13b MaccCHI C SHGPFHGﬁ U UMITYJIbCOM peHHTHBHCTCKOﬁ HqaCTHUILBI. SHGPFI/IS{
ITOKOA.

Pazgen 7. KBanToBas pusuka
Tema 1. dnemenmul KBAHM OGO ONMUKU
®otonbl. ®opmyna [lnanka cBs3u sHEpruu (PoToHA ¢ €r0 YaCTOTOM. DHEPrus
U UMITYJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CTosmeroBa. 3aKOHBI
doToaddexra. YpaBHenue DiHmTeriHa s Pororddekra. «KpacHas rpaHuiia

doTorddexra.

JaBnenue ceera. Onwitel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpoWCTBA W MPAKTUYECKOE TMpPUMEHEHHe: (POTOAIIEMEHT,
dboTomaTUMK, COJIHEUHas 6aTapes, CBETOIUOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas mogmens aroma. Iloctynater bopa. M3nyduenume u mnorsjomieHue
(GOTOHOB TpHW Mepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
criekTpoB. CIIEKTp ypOBHEW 3HEPTUU aTOMa BOAOPO/A.

BonnoBsie cBoiicTBa yactuil. Boausl ne bpoiis. KopnyckysipHo-BOIHOBOM
Ty alivi3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmonenue nuHeMvaThiX CIEKTPOB U3TyUCHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cekrpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JIOKAa3bIBAIOUIME CIOKHOCTh CTpOeHUs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesdepdopmna  mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CBoiicTBa anbda-, Oera-, ramma-u3ayyeHus.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE 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.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT maccsl sapa.

Anepnsie peakuuu. Jlenenue u cUHTE3 SAEP.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKThI SAEPHON YSHEPTrETUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS ¥ PETUCTPALIUN AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hu3nyecKkoi KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buinibcona, siaepHbIid peakTop, aToMHas 6omM0a.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOIIUX YACTHIL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHS acTpoHOMUH. [IpuKkianiHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMMUH.

Bun 3BésnmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBUOKCHUE.

ComnHeuyHas cucTema.

Connue. ConHeuHas akTHBHOCTh. McTounuk sHeprum CosiHIIa U 3BE3I.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIA KIIACC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsI 3BE3] TJIAaBHOM IOCIEIOBAaTEIBbHOCTU. BHYTpEeHHEE CTpOeCHHUE



3BE31. COBpPEMEHHBIE MPEACTABICHUSA O MPOUCXOXKAEHUN U dBoaronuu CoyiHIa u
3BE3/. DTambl )KU3HU 3BE3I.

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

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpykrypa Beenennoil. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

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

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3THYECKOU cdepax AesTENHHOCTA YeOBEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJIb (PU3NYECKON TeOpUu
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCymiecTBIsETCS ¢
y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meowcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUA: SIBIICHUE, HAay4YHBIA (pakT, TUMOTe3a, (Pu3nMdeckas BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXIECTBO, BEKTOPBI M HMX IPOEKIMA HAa OCU KOOPAMHAT, CJIOXEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMM, TPHU3HAKA TOJ00WS TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOMIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOW MPUPOJAE, NECUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUs KPUCTAIIMYECKOW PEMIETKH, CHEKTPaTIbHbIN
aHaJIu3.



l'eocpaghusi:  mMarHuTHBIE TIONIOCA 3€MJIM, 3ajJ€KH MArHUTHBIX  pYA,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAaAap, PaAHONPUEMHHK, TEIEBU30P,
anTeHHa, TenedoH, CBY-meub, NMpOEKLIMOHHBIN anmapat, BOJOKOHHAs OINTHKA,
coJiHEeYHas Oarapes.



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

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpeIHEro OoOIIeTo
oOpazoBaHus (6a30BbIA YPOBEHB) NOKHO OOECMEUUTh JTOCTUIKEHUE CIETYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Duznukay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIIUEN JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIpaBJICHUMN
BOCIUTATEIbHOMN JESATEIBHOCTH, B TOM YKCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTD IPaKAAHCKOM MO3UIIMM 00YJaIOIIEeTrocs: Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTRA;

NPUHATHE  TPAAUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JNIEMOKPATUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JI€STEIIBHOCTh B MHTEPECAX TI'PaXITAHCKOTO
oO1recTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIIbHON OpraHu3aIuy;

YMEHHUE B3aUMOJECUCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUHU C
X QyHKIMSIMY U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) IATPHOTHYECKOT0 BOCIIMTAHMS

c(hopMUPOBAaHHOCTH POCCUUCKOM TrPaKTaHCKOMN UJICHTUYHOCTH,
MaTpUOTHU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTINTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHNS;

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

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

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



5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpPEC K pas3IMyHbIM cdepaMm npodecCUuOoHAIbHOU NEATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JECUCTBUM B OKPYKAIOIIEN CPEJEC HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JEeATeIbHOCTH JKOJIOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOU [EeATEeIIbHOCTH, TOTOBHOCTh B IIPOLIECCE
U3y4eHHs  (U3MKU  OCYHIECTBISATH  NPOEKTHYIO U HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS
ba3oBble Jornueckue AecTBUA:
CaMOCTOATENIbHO  (QOpMYyIHpOBaTH M aKTyalM3UpoOBaTh  MpodieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpeAesATh LENU ACATEIBHOCTH, 3aJaBaTh IAapaMeTpbl U KPUTEPUU HX
JOCTUKECHUS;
BBIBJISITH  3aKOHOMEPHOCTM UM IIPOTUBOpPEUYHsST B  PacCMaTpUBAEMBbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHHUS MPOOJIEMBbI C Y4ETOM aHadu3a HWMEIOIIUXCS
MAaTepUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B ACATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LIEJIAM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;
KOOPAVUHUPOBaTh M  BBHINOJHITH pabOTy B  YCIOBUAX  PealbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUN KU3ZHEHHBIX MPOOIIEM.
ba3oBble ncciaenoBate/ibCKue AeiiCTBUSA:
BJIAJICTh HAYYHOW TEPMHUHOJOTHEHN, KIFOYEBBIMM MOHATUSIMHA W METOJAMU
(pu3HUECKON HAyKU;



BJIJIETh HaBBIKAMH y4eOHO-HMCCIIEI0BATENbCKON U TMPOEKTHOW JESTEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH II0 TOJYyYEHUIO HOBOTO 3HAHHS, €ro
MHTEpIpETalii, MpeoOpa3soBaHUI0 W TMPHUMEHEHHI0O B PAa3NIUYHBIX YUeOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHNUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYJIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
AESITEILHOCTH, B TOM YHCJIC TIPU U3YYCHUHU (U3HKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TEpPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTHUUECKYIO 00J1acTh
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, peJlaraTb OpUTrMHAIBHBIE MTOJIXO/Ibl U PELLICHUS;

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

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU MOJyYEHUS MHPOpMALUKU (PU3MUECKOTO COAEpKAaHUS M3
MUCTOYHHMKOB Ppa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBISATh IIOUCK, AaHAJU3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
NPEJICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(MPOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEHIEHMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pPecypcocOepekeHusi, MPaBOBBIX ©  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOoM HazHAYeHUs MHPOPMAIMH U LENEeBON ayAUTOPUH, BHIOMpPas ONTUMAIbHYIO
Gopmy mpencTaBICHUS U BU3YyaTH3AIHH.

KoMMyHuUKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMUYHO H3j1araTb CBOK TOYKY 3PEHHUsS C HCIOJIL30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTbh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YJIEHA KOJUIEKTUBA;

IIPUHAMATh  L€Id COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTUIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXKIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOECr0 BKJIaJa M KaXKJAON0 y4YaCTHMKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalIUSX, TPOSBIIATh TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIUATHBHBIM.

PeryasiTuBHbIE YyHUBepPCAJIbHbIE YYeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBISBIATH IMPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PAcCUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHHS TPAKTHYECKON pabOThI ¢ YU4ETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUI;

JlaBaTh OICHKY HOBBIM CUTYaIIHUsIM;

pacHIupsATh paMKH y4eOHOTO IMpeIMeTa Ha OCHOBE JIMYHBIX IPEAIIOYTCHU;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crtocoOCTBOBaTh (HOPMUPOBAHUIO M TPOSBICHUIO JSPYAUIIMH B 00JaCTH
(M3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00pa30BaTeIIbHBINA U KYJBTYPHBIH YPOBCHb.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallUsiIM, BHOCHTh KOPPEKTHUBBHI B JEATCIHHOCTb,
OILICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABATENbHOW  pedJIeKCMM  KaK  OCO3HaHUS
COBEpIIAEMBIX JEWCTBUUA M MBICIUTEIBHBIX TMPOIECCOB, HX PE3YyIbTaTOB W
OCHOBaAHUI;

KCTOJIb30BaTh MPUEMBI pe(IeKCUU IS OIEHKH CUTYyallid, BEIOOpa BEPHOTO
pelIeHus;



YMETh OILICHUBAaTh PHUCKA W CBOEBPEMEHHO MPUHUMATh PEIICHUS MO0 HUX
CHUIKECHUIO;

MPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPH aHAIU3€ PE3yIbTaTOB
JeSTEIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX MpPU aHAIU3€ Pe3ylIbTaToOB
JeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce n0CTUXKEHUSI JTUYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOrPaAMMBbI
no ¢u3MKe 1 YpPOBHSA cpeaHero oOiiero oOpa3oBaHus y 0O0yYaromMXCs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN UHTEJIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONIICTO CIIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHS COOCTBEHHOM SMOIMOHAILHOU ChEpHI,
OBITH YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHHE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHME JCHCTBOBAaTb HUCXOJS H3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHHU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC M pa3periaTh KOH(IMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAPTUHBI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TpaHULBl TMPUMEHEHUS U3YUYCHHBIX (PUIMYECKUX MOJIENEH:
MartepualibHasi TOUKa, HHEpIMadbHas CUCcTeMa OTCUETa, a0COMOTHO TBEPAOE TENO,
WJICATBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3a1ay;

pacro3HaBaTh (QpU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJAVMHAMUKHN:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJUHEHHOE
JBIDKEHHE, CBOOOJHOE TAJCHHUE Tel, JBWKEHHE [0 OKPYXXKHOCTH, HHEpIHs,
B3auMojielicTBue Tel, nuddy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUAKOCTEH
1 TBEPJIBIX TEJI, KBMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIJIOBOE
paBHOBECHUE, WCIApEeHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIaBJICHUS T'a3a MPU €r0 HATPEBAHUU B 3aKPHITOM
cocylie, CBsI3b MEXKAY IapaMeTpaMH COCTOSIHMSI Ta3a B HM30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MYTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHIMAIbHAs dHEPTUs, MeXaHUYeCcKasl
paboTa, MeXaHWYECKas MOIINHOCTh, TPU ONHCAaHUW TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICII HCTOJB3yEMbIX BEJIIMYMH, MX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (PU3MUECKYIO0 BEIUUYWHY C JIPYTHUMHU
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3Yd (U3MYECKHEe BEIUYMHBI: JaBlIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKAasl SHEPrUsl XaOTHUYECKOTO ABUIKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WUYECKU CMBICT HCMONB3YEMbIX BEIHYHMH, UX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOIIUE JAHHYIO
(Gu3MUECKyI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYecKre BETUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIs, MOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
Py ONHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UYECKUA CMBICT HCIHOJIBb3yEMbIX
BENTMYMH, WX OOO3HAYECHUS M E€IMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SBICHUS, UCIONB3Yys (pu3mdeckue
3aKOHBI W TIPUHIIUIIBI: 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonsl HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUSI UMITYJbCa,
MPUHLHUII CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS BEILECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUU TEIJIOBOTO JBUXKEHHS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3iuyaTh CIIOBECHYIO
bOopMyIHUPOBKY 3aKOHA, €r0 MAaTEMAaTHYE€CKOE BBIPaKEHHE W YCIOBUS (TpaHULIbI,
00J1acT) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIAIBI JCHCTBUS  MAIllMH, TPUOOPOB W
TEXHHUYECKUX YCTPOUCTB; Pa3nuuaTh yCIOBUS WX 0€30MACHOTO WCIOJIh30BAaHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBHI IO HCCICIOBAHUIO (PU3MUECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOPYIOBaHUS, IMPOBOIUTH OMBIT H
dbopMyIHUpPOBATH BHIBOIBI;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPCHHUS (PU3HUECKUX BEITUYHH, TIPH
STOM BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIICHKH TMOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIMYMHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPECHHH, TPH STOM KOHCTPYHPOBATh YCTAHOBKY,
(GUKCHpPOBATh PE3YJBTATHl TOJYYCHHOW 3aBUCHMOCTH (DU3MYCCKHX BCIIMYWH B
BUJIE TAOJUIT U Tpa(HKOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOro1aTh MpaBuiia 0E30MMacHOTO TPyaa MPHU MPOBEACHUM WCCIICIOBAHHUNA B
pamMKax ydeOHOTO »HKCIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKOM U MPOEKTHOU
JESTENHHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpaTOpHOTrO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCIOBUA 3aa4H
BBIOMPATh (U3UYCCKYIO MOJICINIb, BBIICIATh (U3UUSCKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOMUMBIE ISl €€ peIleHUs, MPOBOAUTh PACUETHl U OILICHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAaYCHUS (PU3UYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPANBATh JJOTUYECKHA HEMPOTUBOPEUNBYIO
IIEMIOYKY PACCYXACHUI C OMOpOi Ha HM3yYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWW  y4eOHBIX  3a7a4  COBPEMEHHBIC
MH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHUA Y4eOHOW W HAy4IHO-TIOMYISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJTyIaeMyH0 HH(POPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

MCITOJIB30BaTh TEOPETHUCCKHE 3HAHUS MO (U3WKE B TIOBCEIHEBHOW >KH3HU
JUTsE o0ecredeHus: 0€30MaCHOCTH MPU OOpaIeHUH ¢ TPUOOpaMH M TEXHUYECKUMH
YCTPONCTBAMHU, NI COXPAHEHUS 370POBBS M COOIOECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTe B TpYyIIE C BbBIIOJHEHUEM pa3JIMYHBIX COLMAIBHBIX pPOJIEH,
IUIAHUPOBATh padOTy TPYyHIbl, PAUUMOHAIBHO pacHpeleisTh OOA3aHHOCTH H
IJJAHUPOBAThH NIESTENBHOCTh B HECTAHIAPTHBIX CUTYAlHsX, aJACKBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYACTHUKOB IPYIIIbI B PELICHUE pacCMAaTPUBAEMOM TPOOIIEMBI.

K xonmy obyuenuss B 11 kJjacce mnpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCTO (PU3uKu B (HOPMUPOBAHHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOW NEATEIIBHOCTH JIIOAEH, LEJIOCTHOCTh M E€IUHCTBO
(u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS U3YYEHHBIX (QU3NUYECKUX MOJENei:
TOYEUYHBIN ANEKTPUUYECKUI 3apsl, JIyd CBETA, TOUCUHBI UCTOYHUK CBETA, SAEpHas
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO siApa NP pelIeHUH (HU3UUECKUX
3a7ay;

pacno3HaBaTh (pu3nMyecKkue ABICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKAs MTPOBOJUMOCTD,
TEILUIOBOE, CBETOBOE, XMMUUYECKOE, MAarHUTHOE JCHUCTBUS TOKA, B3aUMOJICHUCTBUE
MAarHMTOB, DJJICKTPOMAarHWTHasi WHIYKLUs, JEUCTBUE MAarHUTHOIO IIOJs Ha
NPOBOAHUK C TOKOM W JBWXKYIIUWCA 3apsifl, DJIEKTPOMArHUTHBIE KOJIeOaHUs U
BOJIHBI, IPSMOJIMHEMHOE pPACIPOCTPAHEHUE CBETa, OTPAXKECHHUE, IPEIIOMIICHUE,
uHTepdepenuus, Audpakuuds W MOJSpU3AlUsi  CBETa, JUCIEPCUS CBETA,
doToanekTpuueckuii 3 dekt (horodddekT), CBeTOBOE NaBlIeHUE, BOZHUKHOBECHHE
JIMHEMYaTOro CIIEKTpa aroMa BOJAOPOJA, €CTECTBEHHAas M MCKYCCTBEHHas
PaIHOAKTUBHOCTb;

ONMUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  pA3JIMUHBIX  Cped) WU
AIIEKTPOMArHUTHBIE SIBIEHUS (MPOLIECCHI), MCIONB3YsSd (U3NYECKUE BEIHMYUHBI:
AIEKTPUYECKUM 3apsif, CHJIA TOKA, DJIEKTPUUECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTUBJICHHE, PA3HOCTh MOTEHLHMAJIOB, AIEKTPOJABIKYIAs CHia, paboTa TOKa,
MHIYKIMS MAarHUTHOIO IO, cwia Awmmepa, cuia JlopeHuna, MHIyKTHBHOCTb
KATYIIKW, DHEPrus JJIEKTPUYECKOr0 M MArHUTHOIO IIOJIEM, NEPHOJ M YacToTa
KoneOaHuil B KojeOaTeabHOM KOHTYpe, 3api]l U cuja TOoKa B Ipolecce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#M, (QOKYCHOE pacCTOSHUE W
ONTUYECKAs] CHUJIA JIMH3bI, NPU ONHMCAHMM IPABUIBHO TPAKTOBATh (PU3MYECKUI
CMBIC]I HCIIOJNb3YEMBIX BEIUYMH, HMX OO0O3HAUEHHMs M EAUHMIIbI, YKa3blBATh
(opMyIbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYH0 BEJIMYHMHY C JIPYTUMHU
BEJIMYMHAMMU;

ONMCHIBATh H3YyYCHHBIE KBAHTOBBIE SIBJICHUA M INPOLECCHI, HCIOIb3Ys
(u3nuecKre BEIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U



4acToTa CBETA, DHEPTUs U UMITYJIbC (DOTOHA, MEPHOJ] TIoJIypacnaaa, SHEPrusl CBIA3U
aTOMHBIX SIZIEp, NpPU OMUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UUYECKUU CMBICIH
WCIOJIb3YEMbIX BEJIUYUH, UX OO0O3HAYEHUS U EIUHHUIIbBI, YKa3bIBaTh (HOPMYIIHI,
CBSA3BIBAIOIINE JaHHYIO (U3UYECKYIO BEIUYMHY C JIPYTUMHU BEJIMYHHAMH,
BBIYUCIIATh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAJTU3UPOBATH (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIONb3Ys (Puznueckue
3aKOHBl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIE€I0BATEILHOIO U MapaJlIeIbHOTO
COCIMHEHUsI NPOBOAHUKOB, 3aKOH J[oyma—JleHla, 3aKOH BJIEKTPOMArHUTHOM
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pAacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHa 111 PoTtorddekra,
3aKOH COXPAHEHUs JHEPruU, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXpaHECHUs
AJIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHUs] MAacCOBOT0O 4ucCia, mocTysarsl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py TOM pa3indaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaKEHUE U YyCJIOBUs (TpaHUIlbI, OO0JIACTH)
MPUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsl MPOBOJHUKA
C TOKOM, cuibl Amnepa u cuibl JlopeHia;

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

BBITMIOJHATh OJKCHEPUMEHTBHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEpPEHMIl: NpPU 3ITOM
dbopmynupoBaTh mpoOJeMy/3agady W THUIOTE3y Yy4eOHOTro O3KCIEpHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOBI

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIMUYWH, TPU
TOM BBIOMPATH ONTHUMAJBHBIN CIIOCOO M3MEpPEHUsS W HUCIOJIb30BaTh M3BECTHHIC
METO/Ibl OLICHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YNBTATHl MOJYYECHHON 3aBUCHUMOCTH (U3MYECKUX BEIMYUH B BHJE TAOIUI] H
rpaduKoB, AeIaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMUS,

coOmoaTh mpaBuiia 0€30MAaCHOTO TPy/Aa MPHU MPOBEACHUHM WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON W TPOSKTHOU
NEATENIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOMCTB M J1aOOPATOPHOTO
000pyI0BaHUS;

pemaTth pacy€THblE 3a7aydl C SBHO 33aJlaHHOW (DU3UYECKOW MOJIEIbIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaIN3a YCJIOBUS 3aJa4u
BBIOMpaTh (PU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIHI,



HeoOXonuMble il €€ pelieHusi, MPOBOAMTH Pacdy€Thl M OLEHUBATh PEaJIbHOCTbH
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh Ka4YeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C OIOPOM Ha HW3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PELIEHMH  y4yeOHbIX  3aJady  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TMIpeACTaBlIeHUd Y4eOHON M Hay4YHO-TIOMYJSIPHOM MH(pOpPMALIUU, MMOJTYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJTy4aeMyt0 HHPOpMaIIUIO;

OOBSACHATh NPHUHIMUINBI JEHCTBUA MAallUuH, MNPUOOPOB M TEXHUYECKUX
YCTPOICTB, 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 pPa3BUTHUE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
i obecrieyeHust 0€30MacCHOCTU NPU OOpallleHuu ¢ IpUOOopaMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, Ul COXPAHEHUs 30POBBSI U COOJIFOJIEHUSI HOPM SKOJIOTMUYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTath B TIpyNIe C BBHIMOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO pacHpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh EATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBAaTHO OLICHUBATH
BKJIa/1 K&KJIOT0 U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
Pa3znea 1. ®PUBUKA U METO/JIbI HAYUYUHOTI'O ITIO3HAHUS
bu6moreka [IOK
11 ®u3nKa ¥ METOIbl HAYYHOTO NTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 flunamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7fALbF72
Utoro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUH https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe NIEPEXOIBI https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
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Hroro no paszgeny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 1
UICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOkM B 12 bubnnorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
MarunuTHO€ noJie. DIeKTpoMarHuTHast bubnuoreka [JOK
1.1 11 1 3
WHTYKITAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKUe U JIEKTPOMArHUTHBIC 9 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4eCcKUe U JIEKTPOMArHUTHBIC 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEIBbHOCTHU https://m.edsoo.ru/7f41c97c
Utoro mo pazneny 4
Pazgen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [IOK
4.1 ONeMEHTHl KBAHTOBOM ONTUKU 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenue atoma 4 bu6mmoreka [JOK



https://m.edsoo.ru/7f41c97c
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4.3

ATOMHOE SAPO

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fg;ll_ r(jlsf41097c
Hroro no pazneny 7
Pazaen 6. OGOBILIAIOLIEE IOBTOPEHUE

6.1 Oo6o06maroree MOBTOpEHHE 4 Et?[i?;l;f:é(siggﬁfﬂcg?c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IINIAHUPOBAHHUE

10 KIIACC
KonuyecTBo yacos 3 @
JIEKTPOHHBIE IU(PPOBHIE
Ne i/ Tema ypoka Konrpoabubie | IlpakTuyeckue P P
Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoTsbI
1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubnuoreka [JOK
METO/IbI TIO3HAHUS OKPYXKAIOIIET0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopmMupoBaHun
2 COBPEMEHHOM HAyYHOU KapTUHBI MHUPA, B 1 bubmorera [JOK
P v P 1P, https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKON JeSITeIbHOCTH JTIOAEH
Poub u MecTo (pmzuku B GOpMHPOBAHUT bubmnorexa IIOK
3 COBPEMEHHOI Hay4YHO! KAPTHHBI MUPA, B . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.
OTHOCHTENBHOCTh MEXaHUYSCKOTO bubnuoreka [JOK
4 1
nBrokeHusd. [lepemenienue, CKOpocTb, https://m.edsoo.ru/ff0c3508
yCKOpEeHUe
5 PaBHOMEpHOE MPSAMOTMHEWHOE IBIKEHUE 1 Bu6mmorexa LIOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE IPSIMOJIMHENHOE 1 bubnunoreka [JOK
IBIDKECHUE https://m.edsoo.ru/ff0c372e
7 CBoOoiHOE mageHue. Y CKopeHue 1 bubnunoreka [JOK
CcBOOOIHOTO MaeHUS https://m.edsoo.ru/ff0c39cc
3 Kpuonunelinoe nBuxenue. [IBuxenne 1 bubnuoreka [IOK
MaTepuaIbHON TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
9 [IpuHuun oTHOCHUTENBHOCTH [ anunes. 1 bubnuorexa [IOK

HNuepuunaneuble cuctemsl otcuera. llepBbiin

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
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3akoH HprotoHa

Macca tena. Cuia. [Tpunuun

10 Cymnepno3uiuu cujl. Bropoii 3akon bubmorexa HOK
yrep + OTOP . https://m.edsoo.ru/ff0c3be8d
HproTona ais MarepuaibHOM TOUKH
11 Tperunii 3akoH HproTOHA 17151 MaTEepUAIIBHBIX bubnuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
12 3akoH BceMHpHOro Tsrotenus. Cuna bubnnorexa [JOK
TsKecTu. [lepBasg KocMuYeckast CKOpOCTh https://m.edsoo.ru/ff0c3d00
bu6moreka [IOK
13 Cuia octH. 3akoH ['yka. Bec Tema
yopyr y https://m.edsoo.ru/ff0c3e18
Cumna tperaus. Kosddumment tpeauns. Cuna
14 com OTiBneHHsI i ql)/lq) BI/I)KGHI/II/II) Teaa B bubmorera [JOK
P P A https://m.edsoo.ru/ffOc3f76
JKUJIKOCTH WJIU Ta3e
Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI
15 MaTepHualbHbIX TOYEK. VIMITyJIbC CUITBI. bubnuoreka [IOK
3aKOH cOXpaHEHHUs uMIlysbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBHDKCHUE
[TocTymarensHOE W BpaliaTeIbHOE
16 JBIKEHHUE a0COJIFOTHO TBEPIOTO Tea. bu6mmoreka [JOK
MowmeHT cuibl. 1Inedo cumel. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPIOTO Teja
PaGora u momHOCTh cribl. Kunernueckas
17 SHEprus MaTepuaabHOI TOukH. TeopeMa 00 bubmotera [JOK
p p o p https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETUYECKOW SHEpTUH
[ToTenmmanpsHas sHeprus. [loreHnnanpHast
18 SHEPrus ynpyro aeopMupoBaHHOM bubnunoreka [JOK

NPYKXUHBI. IloTenumnanbpHas OHEpTUA TCJIa
BOIM3HU MMOBEPXHOCTU 3emu

https://m.edsoo.ru/ff0c461a
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[ToTeHManbHBIC U HEMOTEHIIUATBHEIE
cwibl. CBs3b pabOTHI HEMTOTCHIIUATHHBIX

19 CHJI C U3MEHEHNEM MEXaHUYECKON DHEPTUU bubmorera [TOK
P https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJI. 3aKOH COXPaHCHHUS
MEXaHUYECKON YHEPTUH
JlabopaTtopHnas pabota «MccnenoBanue
20 CBSI3H pa0OTHI CHITBI C H3MEHCHHEM
MEXaHWYECKOM SHEePTHUH TeJia Ha IpuMepe
PaCTSDKEHHS PE3UHOBOTO KI'YTa)
KonTponbHas paborta o teme
21 «Kunemaruka. /luHamuka. 3aKOHbI bubamorexa [JOK
’ ) https://m.edsoo.ru/ff0c4b74
COXPAHCHHUS B MEXaHHKE)
OCHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-
22 KHHETHUYECKOH Teopuu. bpoyHoBCcKoe bubmorexa [OK
b prit. bpoyH https://m.edsoo.ru/ffOc4dc2
newkenne. Juddysus
XapakTep ABUKEHUS U B3aUMOICUCTBUS bu6mmoreka [JOK
23 4acTHI] BemecTBa. Moiesu CTPOCHHS ra30B, https://m.edsoo.ru/ff0c4dc2
KUJKOCTEH U TBEPABIX TEI
Macca mosekyn. KonuuecTso BeliecTsa. Bubmmorexa [IOK
24 TocTostHas ABOTapo https://m.edsoo.ru/ffOc4dc2
25 TennoBoe paBHOBecue. Temneparypa u eé Bubmorexa [IOK
n3mepenue. [llkana remmneparyp Llenbcus https://m.edsoo.ru/ffOc4dc2
26 Wneanbusiii raz3 B MKT. OcHOBHOE bubmuoreka [JOK
ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOcomroTHag TeMIeparypa Kak Mepa
N P vyp P bubmuoreka [JOK
27 CpeIHel KHHETHYECKON YHEPTHH JIBUKEHUS

MOJIEKYJ. YpaBHeHUEe MeHieneeBa-

https://m.edsoo.ru/ff0c511e
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Kitaneiipona

28 3akoH [lanpToHa. 'a30BbIC 3aKOHBI
JlaboparopHas padota «lccrnenoanme
29 3aBHCHMOCTH MEXIY MapaMeTpaMu
COCTOSIHUSI Pa3peKCHHOTO ra3ay
30 N3onponeccel B HACATBHOM ra3e U uX bubnnorexa [JOK
rpaguveckoe mpeICTaBIeHNUE https://m.edsoo0.ru/ff0c570e
BryTpeHnHss dHEprus TeEpMOIMHAMAYECKOU
CHUCTEMBI U CTIOCOOBI €€ N3MEHEHUSI.
31 KonnuecTBo TeruioTs! u padbora. bubmorexa IOK
https://m.edsoo.ru/ff0c5952
BuyTpenHsis sHeprus 0 JTHOATOMHOTO
HJICaTHhHOTO Ta3a
bu6mmoreka [IOK
32 Brgs Teronepenan https://m.edsoo.ru/ff0c5c36
VY aenpHas TEMI0EMKOCTH BEIIECTBA.
33 KonudecTBo TemIoThI npu Temionepeaaye. Bubmmorexa [IOK
N https://m.edsoo.ru/ff0c5c36
AnmnabaTHbIi mpoiecc
34 ITepBrIit 3aKOH TEPMOJUHAMHUKU U €TO bubnuoreka [JOK
MPUMEHEHHE K U30MpolIeccam https://m.edsoo.ru/ffOc5efc
35 HeoOpatuMocTh MpoIieccoB B IPUPOIE. bubmuoreka [JOK
BTopoii 3akOH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
36 [Tpuniun nevicreus u KII1/ TeroBoit bubmuoreka [JOK
MAaIlIUHbI https://m.edsoo.ru/ff0c600a
37 Huxn Kapuo u ero KIT[
38 DKosornyeckue npoodaemMbl
TEIJIOIHEPTEeTUKU
39 O6o06maromuii ypok «MoJlieKynspHas bubnmnoreka [JOK

(1)1/131/11(21. OcHOBEI TCPMOJUHAMUKUN

https://m.edsoo.ru/ff0c6938
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KonTtposnsHas paboTa o teme

bubnmoreka [JOK
40 «MonexynspHas ¢puznuka. OCHOBBI httos://m.e dSO(])_.[ru 1F0C6350
TEPMOAMHAMHUKI
41 [TapooOpazoBaHue U KOHICHCAITHUS. bubnuorexa [JOK
Hcnapenue u KureHne https://m.edsoo.ru/ff0c63b6
42 AOCoOTHAsT U OTHOCUTEIIbHAS BIIAXKHOCTD bubmmoreka [{OK
Bo3ayxa. HacelleHHbIi nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckue u
43 amopdHbIe Tena. AHU30TPOITHS CBOMCTB bubnuorexa [JOK
KpucTamwioB. JKuIKue KpuCTauIbl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaIbI
m [InaBnenue u KpucTaM3anus. Y aenbHas bu6moreka [IOK
TerioTa raBneHus. Cyonmumarus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
45 YpaBHeHHE TEIIOBOTO OamaHca httos://m.edsoo.ru/ff0c6820
46 DIIeKTpU3aIus Tejl. DNEKTPUUECKUN 3apsil. bubnunoreka [JOK
JIBa BUJ1a SJIEKTPUUECKUX 3aPsII0B https://m.edsoo.ru/ffOc6bcc
[IpoBOTHUKY, AUANEKTPUKU U
47 r[:nynpOBouHHKH. 3aK(I:H COXpaHEHUSs bubmorexa HOK
https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsia
48 B3aumopeiictue 3apsioB. 3akoH KynoHa. bubnunoreka [JOK
ToueuHbIil AIEKTPUUYECKUH 3apsij https://m.edsoo.ru/ff0c6ces
Hanpsxk€HHOCTB 3JIEKTPUYECKOTO TTOJIS.
49 Hpnim/m cynepn031/1u1/l:p1 SIEKTPUUECKUX Bu6mmorexa LIOK
. . https://m.edsoo.ru/ffOc6df2
nosei. JInHuu HanpsHKEHHOCTH
50 PaboTa cui 3neKTpoCcTaTUYECKOro MoJs. bubnuorexa [IOK
IloTenmnuan. Pa3HOoCTh MOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
51 IIpoBOIHUKY U TUAJIEKTPUKHU B bubnuorexa [IOK



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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https://m.edsoo.ru/ff0c6f00

QJICKTPOCTATUYCCKOM I10JIC.
I[I/IBHCKTpI/I‘-ICCKaSI IMPOHHULACMOCTb

https://m.edsoo.ru/ff0c7018

52

OnexrpoéMmkocTh. Konnencarop

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

53

OneKTPOEMKOCTB IIIIOCKOI0 KOHAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHcaTopa

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c72c0

54

JlabopaTtopHnast padota "U3mepenue
ANIEKTPOEMKOCTH KOHJIeHcaTopa"

55

[IpuHIHN NENCTBHS U IPUMEHEHHE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
amnmapara, CTpyWHOTO PUHTEpA.
DJIeKTpOCTaTUYECKAas 3alIuTa. 3a3eMIICHUE
ANEKTPOTPUOOPOB

56

DIIEKTPUYECKHI TOK, YCIIOBUS €0
cymectBoBanus. [loctostHabIi TOK. Crita
toka. Hanpsbxkenue. ConpoTuBiieHHE. 3aKOH
Owma a5 yyacTka 1enu

57

[TocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COSTMHEHHE IPOBOTHIKOB.
JlaboparopHas pabota «/3yuenue
CMEIIAaHHOTO COCIMHEHHSI PE3UCTOPOBY

0.5

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

58

PaboTa 1 MOIITHOCTB AJIEKTPUYECKOTO TOKA.
3akon Jlxoynsa-Jlenna

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

59

3akon OMa 715 IOJTHOM (3aMKHYTOM)
anekTpuyeckoit enu. Koporkoe
3aMbIkaHue. JJaboparopHas padorta
«M3mepenne DJIC uCTOYHMKA TOKA U €T0
BHYTPEHHETO COMPOTHBIICHUS

0.5

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



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
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DNEeKTpOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COMPOTUBJICHUS

60
METAJIJIOB OT TEMIIEPATYPHI.
CBepX1mpoBOIUMOCTh
61 DnexTpuyeckuil ToK B Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITyYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U
62 MpUMeCHas MpoBoAUMOCTh. CBolicTBa p—N- bubnmorexa LOK
p P ) https://m.edsoo.ru/ff0c84ae
niepexoja. [lonynmpoBoIHUKOBBIE TPUOOPHI
DIEKTPpUYECKHUN TOK B PACTBOpaXxX U
paciuiaBax 3JI€KTPOJIUTOB. bubmuorexa [JOK
63
DIIEKTPOJIUTUYECKAS] JUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKHUI TOK B ra3ax.
. . bu6moreka [IOK
64 CaMOCTOSATENbHBIA U HECAMOCTOSITENILHBIH
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nazma
DIeKTpUYECKUE MPUOOPHI U YCTPOMCTBA U
65 UX T ;KTI/I‘IGCKOCII)'I I/Il\f@HCHZC I}I aBuJIa bubmmorexa [TOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacHOCTH
bubmuoreka [JOK
66 O6o0maromuii ypok «JeKTpOJMHAMUKAY
FHAOTHH yP poa https://m.edsoo.ru/ff0c88be
KounTtponbHas pabora o teme
67 «Qnekrpocratuka. [1ocTOsAHHBIM bubnuoreka [IOK
JJIEKTPUYECKUH TOK. TOKM B pa3aIn4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
bu6mmoreka [JOK
68 O6o6maromuii ypok no temam 10 kimacc"
HIATOTMH yP https://m.edsoo.ru/ff0c8c56
. bubnmoreka [JOK
69 O6o06maromuit ypok no Temam 10 kiacca 4

https://m.edsoo.ru/ffOc8f6c
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11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
nudpoBLIe
Nen/m | Tema ypoka Konrpoabubie | IlpakTuyeckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
ITocTossHHBIE MarHuTHI M X B3aMO/ICHCTBHE.
1 MaranTtHOe noJjie. BekTop MarHUTHOM WHAYKITNH 1 bubmorera [TOK
N P YIHHH. https://m.edso0.ru/ff0c9778
JIMHUY MarHUTHOW WHIYKITUU
9 MarauTHO€ 10Ji€ MPOBOIHUKA C TOKOM. OTIBIT 1 bubmuorexa [JOK
Opcrena. BzaumoaelicTBue mMpoBOAHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlabopaTtopHnas pabota «3y4eHrne MarHuTHOTO 1 1 bubmuorexa [JOK
MOJIA KaTYILIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOIHUK C
4 tokoM. Cuiia Ammiepa. Jlaboparopnast pabota 1 1 bubmuorexa [JOK
«Hccaenosanue nelcTBUSA NOCTOSIHHOIO MarHuTa https://m.edsoo.ru/ff0c9acO
Ha paMKy C TOKOM»
JleficTBHE€ MarHUTHOTO TIOJISI HAa JIBHKYIIYIOCS
5 3apsoxeHHyo yactuny. Crna Jlopenua. Padora 1 Eubmaorexa HOK
P o Y p ) https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHia
DOnekTpoMarHuTHast uHAyKus. [IoTok BekTopa
6 MarHutHOM uHAYKIMH. DJC nHayKImu. 3aKoH 1
aNeKTpoMarHuTHo uHayknu dapanes
7 JIaGopatopHas pabota «lccnenoBanue siBaeHus 1 1 bubnuoreka [IOK
AJEKTPOMArHUTHON MHIYKLIN https://m.edsoo.ru/ff0cal50
NunyktuBHOCTD. SBNenue camonnaykuuu. IC
bu6mmoreka [JOK
8 CaMOWMHJIyKIIMH. DHEPTUsl MATHUTHOTO TOJIs 1

KaTyHIKU C TOKOM. aﬂeKTpOMal“HI/ITHOe II0JIC

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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TexHuueckue ycTponuCTBa U UX IPUMEHEHUE:
IIOCTOSIHHBIE MArHUTBI, 3JIEKTPOMAarHUThI,

o AJIEKTPOABUTaTENb, YCKOPUTENIN AJIEMEHTAPHbBIX
4yacTHUll, UHAYKIMOHHAs IIeYb

10 O6o06maromuii ypok «MarHuTHOE TOJIe. bubnuorexa [JOK
DneKTpOMarHuTHAsE UHIYKLIHS» https://m.edsoo.ru/ff0cab82

11 KonTponbHas pabora o teme «MarautHoe nosie. bubnuorexa [JOK
DneKTpoOMarHuTHasE WHIYKITHS https://m.edsoo.ru/ff0cad58
CB0OOTHBIE MEXaHUYECKUE KOJIEOaHMsI.

12 INapmonnueckue konedanus. YpaBHEeHUE bubnuoreka [IOK
rapMOHHYECKHUX KoJjiebanuii. [IpeBpamenne https://m.edsoo.ru/ff0caf06
SHEpPruun
JlabopaTtopHnas pabota «lccnenoBanue

13 3aBHCHUMOCTH TIEPHOJIa MaJIBIX KOJIeOaHM rpy3a Ha
HUTH OT JJIMHBI HUTU U MacChl Tpy3a»
KonebatenpHbiit koHTYp. CBOOOIHBIS
3JIEKTPOMArHUTHbIE KOJeOaHus B UACaIbHOM

14 KoJIeOaTeIbHOM KOHTYpPE. AHAJIOTHS MEXKIY bubmmorexa [IOK

https://m.edsoo.ru/ff0cb820

MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU
KoJieOaHUAMHU

15 ®opmyna ToMcoHa. 3aKOH COXpAaHEHUS SHEPTUU B bubnunoreka [JOK
UJeanbHOM KOoJieOaTeIbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4
[IpencraBnenue o 3aTyxaromux KojaeOaHUsIX.

16 BbIHYX/IeHHbIE MEXaHUYECKHE KOJIeOaHusl. bubnuoreka [IOK
Pe3onanc. BeIHYXICHHBIE DJIEKTPOMArHUTHBIE https://m.edsoo.ru/ffOcbb86
KoJebaHus

17 [Tepemennsbiii TOk. CHHYCOMAANBHBIN MTEPEMEHHBII bubnmoreka [JOK

TOK. MOIIIHOCTh NEPpEMECHHOTO TOKA. AMHJ’II/ITYILHOG

https://m.edsoo.ru/ff0chd34
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https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

U JEHCTBYIOLICE 3HAYCHUE CUJIbI TOKA U
HaIpsKEHUs

Tpauchopmarop. [IponsBoacTBo, nepenava u

18 noTpeOICHNE IEKTPUIECKON SHEPTHH
YCTpoHCTBO U MPAKTHYECKOE IPUMEHEHUE
19 AJIEKTPUYECKOTO 3BOHKA, F€HEPATOPa NEPEMEHHOTO brbmmorexa [OK
. https://m.edsoo.ru/ff0cc324
TOKa, JIMHUI 3JIeKTpoIepeiad
DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJICTBE
20 anekTpodHeprun. KymbTypa ucronp30BaHus
AIIEKTPOIHEPTUH B TIOBCEHEBHOMW KUZHU
MexaHu4ecKre BOJHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopocthb bubnuoreka [IOK
pacnpocTpaHeHus U JJIuHa BOJIHEL. [loniepeunbie u https://m.edsoo.ru/ffOcca54
MIPOI0JIbHBIE BOJHBI
99 3Byk. CkopocTb 3ByKa. ['poMKkoCTh 3ByKa. BricoTa bubnuoreka [IOK
toHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMAarHuTHHIE BOJIHBI, UX CBOMCTBA U bubnuoreka [JOK
ckopocTtb. [lIkana 3eKTpoMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHUMIBI pagrocBs3u U TeneBuAcHUS. PazBuTe
cpencTB cBs3U. Paanonokanus
bubnuoreka [JOK
25 KontponbHas padota «KosnebaHus v BOITHBD) htts://m.edsoo. ru/FOCCE8
[IpsiMonMHENHOE pacIpOCTPAHEHUE CBETA B
26 OJHOPOIHOM cpene. ToueuHblii HCTOYHMK CBETA. bubmiorexa LHOK
https://m.edsoo.ru/ff0cd350
JIyu cBera
97 OTtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUSI CBETA. bubnmoreka [JOK
[TocTpoenue n300pakeHNH B MIIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
28 IIpenomnenue ceera. [lonHoe BHyTpeHHEE bubnuorexa [IOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
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https://m.edsoo.ru/ff0ccfe0
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oTpakeHue. [IpenenbHsblil yroi oJaHoro
BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/ff0cd7f6

29 Jlaboparopuas pabota «3MepeHue mokas3arens bubnuorexa [JOK
MPETOMJIEHHUS] CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzsl. [locTpoenue n300pa>keHuii B IMH3E. bubnuorexa [JOK
®opmysia TOHKOM JUH3BL. Y BEIUYEHUE JTUH3bI https://m.edsoo.ru/ffOcddle
31 JlabopaTtopHnas pabota «lccnenoBanue CBOMCTB
M300paKeHUH B JIMH3AX)
Hucnepcus cseta. CloxkHbII cocTaB 0€10ro cBeTa.
32 IIBet. JlabopaTopHas padora «Habmronenne
JMCTIEPCUU CBETa»
Wnrtepdepennus creta. udpakuus csera. bubnuoreka [IOK
33 N
JudpakuronHas pemeéTka https://m.edsoo.ru/ffOced22
[TonepeunocTh cBETOBBIX BOJH. [lonspuzamms bubnuoreka [IOK
34
cBeTa https://m.edsoo.ru/ffOcf02e
35 OnTryeckue MpuOOPHI U YCTPOICTBA U YCIOBUS UX
0€30MacHOTO MPUMEHEHUS
['panuIpl MPUMEHUMOCTH KIaCCUYECKOM
36 MexaHukH. [locTynarsl cnenuanbHON TeOpUn bubmmorexa [TOK
' 4 P https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
37 OTHOCHUTENHHOCTH OJIHOBPEMEHHOCTH. 3aMeJIeHHE bubnnorexa [JOK
BPEMEHU U COKpAICHUE JUTUHBI https://m.edsoo.ru/ffOcfa42
DHeprusi U UMITYJIbC PEIATUBUCTCKOMN YacTHUIIBI.
38 CBs3b MacChl C 3HEPrUeH U UMITYyJIbCOM. DHEPrHsl bubmorexa LIOK
P Y ' P https://m.edsoo.ru/ffOcfc68
MTOKOSI
39 KonTtponsHas padora «Ontrka. OCHOBBI bubnuorexa [IOK
CIELUAJILHON TEOPUU OTHOCHUTEIILHOCTU https://m.edsoo.ru/ffOcf6f0
40 ®ortonsl. opmyna [Inanka. DHEPrus U UMITYJIbC bubnuorexa [IOK



https://m.edsoo.ru/ff0cd7f6
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¢dboToHa

https://m.edsoo.ru/ffOcfel6

OTkpeiTHe U HccnenoBanue Gotorpderra. OnbITH

bubmmoreka [{OK

41
A.T. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonb! hoTodddexra. YpaBHeHUE DUHIITSHHA
42 st porodddekra. «KpacHas rpaHuIIa» brbmmorexa [OK
- «BP P https://m.edsoo.ru/ff0d015e
dboTorddexra
43 JaBnenune cBeta. Oneite [1. H. JIebenena. bubmmoreka [{OK
XHUMHYECKOE JIEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHnueckre ycTpoicTBa U MPaKTUYECKOE
44 npuMeHeHue: GpoTosaemMenT, GoToaaTuuK,
CoJTHeUHas OaTapesi, CBETOIUO/]
45 Pemenue 3aga4q mo reMe «21eMEHTHI KBAHTOBOU bu6moreka [IOK
ONTHKI https://m.edsoo.ru/ff0d0302
46 Mogenb aroma Tomcona. OnbiTel Pezepdopaa mo bubnuoreka [IOK
paccesinuio a-vyactull. [nanerapHas Moaens aroma https://m.edsoo.ru/ff0d091a
bu6mmoreka [JOK
47 ITocrynarel Bopa
Y p https://m.edsoo.ru/ff0dOafa
N3nydyenue u norsomeHue GOTOHOB MpHU MEPEX0Ie
48 aToMa C OJHOTO YPOBHS DHEPTUU Ha oii. Buapl bubmorexa LHOK
A yp p APYrou. Bui https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BosHoBsie cBolicTBa yacTuil. Bosinbl ne bpoiis.
49 Kopnyckynsapao-soiHoBo# ayanu3M. CIIOHTaHHOE bubmorexa [JOK
PHYCKYTHAP o ' https://m.edsoo.ru/ff0d0ca8
Y BBIHY)KJIEHHOE M3JTyuYeHHUE
OtkpsiTue paguoakTuBHOCTU. OnBITH Pesepdopaa
50 10 OIIPEAEIEHUIO COCTaBa PAJUOAKTUBHOTO bubmorexa [IOK
pedl pat https://m.edsoo.ru/ffodofd2
W3ITy4eHUs
51 CaoiicTBa anbda-, 6eTa-, raMmMa-u3IydeHusl.

Bnusuue PaaAnO0aKTUBHOCTH HaA JKUBLIC OPraHU3MbI
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52

OTkpeITHE IPOTOHA U HEeHTpoHa. M30TOnbI. ANba-
pacnaja. DIeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. I'aMma-usnydeHue

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

53

OHeprus cBA3M HYKJIOHOB B sifipe. SnepHble
peakuuu. SnepHsiii peaktop. [IpoGiemsr,
MIEPCIEKTHUBBI, SKOJIOTUYECKHE ACIIEKTHI AIEPHON
SHEPTreTUKHU

bubmmorexa [{OK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble yacTUlbl. OTKpPBITHE O3UTPOHA.
MeTo1b1 HAONIOAEHUS U PETUCTPALIUU
3JIEMEHTapHbIX YacThll. Kpyribii cToun
«DyH1amMeHTalbHbIE B3auMOAeHCTBUA. EqUHCTBO
(buznuecKoi KapTUHBI MUPa

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

55

Bun 3Bé3aH0T0 HeOa. Co3Be3nus, spKue 3BE3bI,
IUTAHETHI, NX BUANMOE ABrkeHne. ColHeuHas
cucTeMa

56

Counnne. CoHeuHas akTUBHOCTD. MICTOYHUK
sHeprun CoJiHIIa U 3BE3]T

57

3BE3/1bI, KX OCHOBHBIC XapaKTEPUCTHKHU. 3BE3 B
TJIaBHOM MoOcieoBaTeIbHOCTH. BHYTpeHHEE
ctpoenue 38E31. COBpeMEHHBIC MPEACTABICHUS O
MPOMCXOXKACHUH | 3BoJitorr COJIHIIA U 3BE3]T

58

Mneunsiii [1yre — Hama 'anaktuka. [lonoxenue
n neyxeHne Connua B [Nanaktuke. ["anakTuku.
UépHble ObIpEI B sApax rajJakTUK

59

Bcenennas. Pa30eranue ranaktuk. Teopus
boubmoro B3peiBa. PennkroBoe usinyyeHue.
MeraraakTuka

60

HepemeHHLIe HpO6J'ICMBI ACTPOHOMUU



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

KoHnTponsHas padora «DIeMeHThl aCTPOHOMUU U

61 1
acTpOUZHKI»
Oo6o06maromuit ypok. Ponb pusuku n actpoHOMUR

62 B DKOHOMHYECKOM, TEXHOJIOTUUYCCKOH, COIMAILHOMI 1
1 3TUYECKOH chepax NesITeTbHOCTH YeIoBeKa
O6o06maromuii ypok. Ponbs u mecto pusuku u

63 aCTPOHOMHH B COBPEMEHHOW HaydYHOU KapTHHE 1
MHupa
O606maromuii ypok. Ponb ¢pusndeckoii Teopuu B

64 (hopMUPOBAHUH MPEICTABIICHUN O (PU3HIECKON 1
KapTUHE MHUpa
O606maromuit ypok. Mecto gpusndeckoir KapTHHbI

65 MHpa B 00IIIEM PsITy COBPEMEHHBIX €CTECTBEHHO- 1
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

66 [ToBTOpenue. MaruutHoe mnose. 1
DNeKTpOMarHUTHAs UHIYKINS

67 [ToBTopenue. Ontruka. OCHOBBI CIEUATIBHOM 1
TEOPUU OTHOCUTEIBHOCTU

68 [ToBTOpenue. KBanroBas gusnka. I1eMeHTHI 1 bubnuoreka [JOK
ACTPOHOMHUH U acTPOPU3UKHU https://m.edsoo.ru/ff0d1784
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO

«HpOCBeH_ICHI/IC»

METOANYECKHUE MATEPHUAJIBI JJI51 YUUTEJISA

Coopnuk 3ana4 no ¢puszuke 10-11 knace/ IlapdpentoeBa H.A., Akimoneprnoe
obmectBo M3natenscTBo [IpocBenienne

TemaTrnueckre KOHTPOJIBHBIE M CAaMOCTOSITEIbHBIE paboThI o pusuke 10 kmacc/
I'pomuena O.U., M3narenbcTBO DK3aMeH

®dusnka 3agayauk 10-11 xkmace/ PeimkeBua A.I1., O61ecTBO ¢ orpaHuYeHHOMN

OTBETCTBEHHOCTHIO [[poda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET
https://resh.edu.ru/subject/28/10/

https://lesson.edu.ru/






