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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke 06a30BOr0 YpPOBHS Ha YPOBHE CpeIHEro oOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTeNIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHUpa oOyuawmuxcs 10-12 xnaccoB mpu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJIMMOCTb pPeaM3allMi MEXKIPEAMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeIMeTHbIE, peIMeTHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE PEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxaHue yueOHoro npeamera «dusuka» mo rogam o0ydeHus.

dusrka Kak Hayka O HaumOosee OOIMMX 3aKOHAX MPUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3HMUYECKUE 3aKOHBI
JIeKaT B OCHOBE IIPOIIECCOB U SBIICHHWH, HM3y4aeMbIX XUMHEH, OHOJOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUS] HOBBIX MAaTepHalOB C 3aJaHHBIMH CBOMCTBAMHU WU JPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

B ocHOBYy kypca (usmku 1isi ypoOBHS CpeaHero ooOmero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3UKHU, BKIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

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

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

Hoess  npuknaonoti  Hanpaenennocmu. Kypc ¢Gusuku  npennosiaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonocusayuu peanusyeTcss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3MKA Ha YPOBHE CpEIHEro OoOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, IS OMNHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJS M  OLEHKH, OCYILIECTBIISIETCS Y4YaCTHUKAMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OIIBITOB IO IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jeia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMENTH IJIs CHUTYyalldd TPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEIMETHOTO KaOWHeTa (PU3MKK WU B YCIOBHUSX HMHTEIPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHM  C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHHYCCKUX MPUMCHCHHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
71a60paTOPHOTO O00OPYNOBAaHUA JOJKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

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

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

e (opmMupoBaHHEe HAyYHOTO MHPOBO33PEHUSI KaK pe3ynbTaTa H3YYCHHS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

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

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

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

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



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJTFOYAS MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, D3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHHEe YMEHUH TPUMEHSTh TEOPETHYCCKUE 3HAHUSA  JIS
OoOBsCHCHHS (PU3NYECKUX SABJICHUH B TIPUPOAEC H JUIS TNPUHATHSA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOGHHE CIIOCOOOB pEIICHHS pa3INYHbIX 3a7ad C SBHO 3aJlaHHOU
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3anue (U3MYECKON MOJCIH, aICKBAaTHON YCIIOBUSAM 3a/1a4H;

e TMOHUMaHWE (U3NYECKHMX OCHOB W TPHUHIUIIOB JEHCTBUS TEXHHUYCCKUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUSA Ha OKPYKAIOIIYIO
cpeny;

e OBIIQJICHHE METOJaMHU CaMOCTOSITEIIPHOTO TUIAHUPOBAHUS M TIPOBEICHHUS
(GU3NYECKUX IKCIEPUMEHTOB, aHaIN3a M WHTEpPIpeTalud WHPOpMAIUH,
OTIpe/IeTICHUS IOCTOBEPHOCTH TIOJTYYCHHOT'O PE3yJIbTaTa;

e CO3/IaHHE YCIIOBUH JJISi Pa3BUTHs YMEHHUH MPOEKTHO-HCCIIEI0BATEIHCKOM,
TBOPYECKOW JEATEIIEHOCTH.

Ha wuzyuenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CpEIHErO OOIIETO
oOpa3oBaHus, C y4eTOM y4eOHOro 1uiana, orBoautes 107 gacoB: B 10 kmacce — 36
yacos, B 11 kimacce — 36 gacos, B 12 kiacce — 35 yacos.

[Ipennaraemsplii B mporpamMme Mo (U3MKE TMepeueHb JabopaTopHBIX WU
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3nka u MeTOAbl HAYYHOI'0 O3HAHUSA

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckue 3aKOHbI U TEOPUH. ['paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, WX MPOCKIMM HAa OCH CHUCTEMBI KOOPJUHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MAaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHnuecknue yCTpOWCTBA UM IPAKTUYECKOE NPUMEHEHHE: CHOUIOMETD,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

HaGmionenue aBuxkeHusl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyenne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEIEICHUS MIHOBEHHOU
CKOPOCTH.

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

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus tena, OpoieHHOro TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOuku. TpeTuii 3akoH HbloTOHA 1J1s1 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

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

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

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomoi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalleHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

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

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprusi marepuaibHOM TOouku. Teopema 00 H3MEHECHHH
KUHETHYECKON YHEPTHH.

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

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIUAbHBIX CHJI C M3MEHEHHEM MEXaHWUYECKOW SHEPruud CUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

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

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysua. Xapaktep ABMKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

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



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBrHa. 1'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—KitaneipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA U TMPAKTUUECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

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

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJICHCTBHUS.

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

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ HAa OCHOBE HM3MEPEHUM
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

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

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

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh NpoLieccoB B MPUPOJIE.

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



TexHuuecknue yCTpPOMCTBA UM MPAKTUYECKOE TPUMEHEHHUE: JIBUTaTElb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUI€OAEMOHCTpAIu).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

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

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

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

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUcCTaJu3anus. Y nenpHas Teriora miasineHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

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

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHW>KEHHOM [1aBJICHUMU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

11 KJIACC
Pa3znen 4. DinekTpoauHaMuKa

Tema 1. dnekmpocmamuka

OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsna. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AJEKTPUYECKOTO 3apsiaa.



B3anmoperictBue 3apsanoB. 3akoH Kynona. TodeuHbIld 2JIEKTPUUECKHN 3aps.
Onektpuueckoe rmone. Hampsok€HHOCTh — dnexkTpuyeckoro moss.  [IpuHnomn
CYIIEPHO3ULUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOIO
TOJISL.

Pabora cunm  anmekrpocratudeckoro  moisa.  llotenmuman.  PasHocThb
MOTeHUMAN0B. [IpOBOAHMKM M AMDIIEKTPUKH B DIIEKTPOCTATUYECKOM IOJIE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNEeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsiKEHHOTO KOHJIEHCATOPA.

TexHuueckne yCTPOMCTBA M MPAKTUUYECKOE IPUMEHEHME: JIIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTATUYECKash 3alluTa, 3a3eMJIEHUE BJIEKTPONpUOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO M IIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T10JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuyeckas 3aiuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKUA TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DONEKTPUYECKOE CONPOTUBIEHUE. YEIBHOE COINPOTUBIICEHHUE BEIIECTBA.
IlocnenoBarenpHOE, IapAJLIEIBHOE, CMEIIAHHOE COEIUHEHHUE IIPOBOJHUKOB.

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

DNEeKTpOJABWKYIAsl CHJIa U BHYTPEHHEE CONPOTHUBICHUE HCTOYHUKA TOKA.
3akoH OMa [J1s MOJTHOM (3aMKHYTOM) AieKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuUE.

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

DNEeKTpUYeCKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IIPUMECHAs MPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.



ONEeKTpUYECKMA TOK B  pAacTBOpax M  paciulaBax  dJIEKTPOJIMUTOB.
DIEKTPOIUTUYECKAS AUCCOLUALINA. DIEKTPOIIN3.

DJIEKTpUUYECKUi TOK B Ta3zax. CamMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Monuus. [nazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHECHHUE: aMIIEPMETP,
BOJBTMETP, PpPEOCTaT, HWCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TIPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOJHUKOBBINA TUO]I, TAIbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

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

CmemaHHOe COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wu3MepeHHe >IEeKTpOABMXKYIIEeH cuibl. KopoTkoe 3ambikaHHe
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCUMOCTH COMIPOTUBJICHUSI METAJJIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO31yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTposusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 10 kiacce OCYIIECTBISETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTEMaTHKH,
OMoNOTHHU, XUMHH, TeoTpadUu U TEXHOJIOTUH.

Meowcnpeomemmnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAY4YHOTO
MO3HAHUs: SIBICHUE, HAay4HbIH (akT, rumore3a, (U3MYEcKash BEIUYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

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

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUYH, TEILUIOBOE PABHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.



Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEU U
ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAs AUCCOLMALNA,
rajJbBaHUKA.

T'eoepaghus: BnaxHOCTH BO3/1yXa, BETPhI, OApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIH30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOJUIBHUK, KOHIUIIUOHEP, TEXHOJIOTHUHU
MOJIyYCHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM UHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, DJEKTPOCTATUUECKasl 3allliTa, 3a3eMJICHUE JJIEKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TATbBAHUKA.

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAan UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrop MarHuTHOM wuHaykiuu. [IpuHIun cynepno3uiuu
MAarHUTHBIX MOJel. JIMHMM MarHuTHOW WHAYKUMU. KapTuHa JIMHWM MarHUTHOU
WUHIYKUWH T1O0JIS1 TOCTOSIHHBIX MarHUTOB.

MarnutHoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHuTHOTO TOJsl JJIMHHOTO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT Dpctena. BzaumoaencTere mpoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib M HalpaBJieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl JlopeHna.

SlBneHne 3JIEKTPOMAarHUTHOM HWHAYKOUHA. [IOTOK BeEkTOpa MarHUTHOM
MHIYKIUU. OJIEKTPOJABMXKYIIAS CUJIa HWHIAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe moJie. ODJIEKTPOABMKYIIAS CHJIA WHIAYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKLUMHU. ODIEKTPOJBIKYIIAs CHIla
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckue YCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: IOCTOSIHHbBIE
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABMXKYIIEH CHJIbI UHAYKLIUNA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIWU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

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

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMA KoJeOanusiMmu. @dopmyna Tomcona. 3akoH coxpaHEHHs
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

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

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

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCMOJIB30BAHUS JIEKTPOIHEPT UM B IOBCETHEBHOM KU3HU.

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

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3atyxaromux KoiaeOaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

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

Pe3oHanc mnpu mociieOBaTEIbHOM COEIMHEHHHM pE3UCTOpa, KaTYyIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

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

HccnenoBanne mepeMEHHOr0 TOKa B LENM M3 TMOCJIEA0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
NuTepdpepeHuus u nuppaxkus MEXaHM4eCKUX BOJH.

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

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

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

[TpuHIMTIBI paguoCBsI3K U TeneBUAeHUs. Pannonokanms.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

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

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

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



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,

MpesioMJIeHUE, NoAsIpu3anus, Iudpakuus, UHTEPPEPEHIIHS.
12 KIIACC

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuHENHOE paclIpoOCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzolOpaxeHuil B
IIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npeiaomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHETO OTPAKECHUA.

HNucniepcus cBeta. ClioxHBIN cocTaB O6enoro ceera. L[BeT.

ColOuparome u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHYEeCKas CUjia TOHKOW JMH3BL. [locTpoeHne n300pakeHHil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JINH30M.

[Ipenesnbl MPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUST MAKCUMYMOB W MHUHHUMYMOB B HWHTEP(PEPEHIIMOHHOU
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. JudpakiumoHHas peméTka. YciaoBHEe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUH MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKkIUOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHuueckne yCTpoWCTBA U NPAKTHUUECKOE TMPUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssMoMHEHHOE pPACHPOCTPAHEHUE, OTPAXKEHHUE M NPEIOMIIEHHE CBETA.
OnTuaeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpaxkeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBeTa.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[Tonydyenune cnekrpa ¢ TOMOLIBIO TPU3MBI.

[Tonydyenue ciekTpa ¢ MOMOIIBIO AUPPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.



Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenue nmokazaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI cIeMATIBLHOM TEOPUU OTHOCUTEJIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETa B BaKyyMe, IPUHLIMI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpAILCHHE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHLIBIL.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILIBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka

Tema 1. dnemenmovt K6aHmMoB80O ONMUKU

®dotonbl. Dopmyna [lnanka cBs3u sHEpPruM (POTOHA C €r0 YACTOTOU. DHEPTUS
U UMITYJIbC (HOTOHA.

OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
doToaddexra. YpaBHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuiia
doTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpOWCTBA W MPAKTHUUECKOE TPUMEHEHHE: (POTOIIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha YyCTAaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Ceetoguog.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccestHUIO o -4acTHII.
[Inanerapnas mopmens aroma. lloctynmatel bopa. M3nydenume u mnormiomieHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUU Ha Apyroun. Bumawl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBbie cBoiicTBa yactul. Bomubl e bpoitis. KoprnyckynsipHO-BOITHOBON
Ty alivi3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.



TexHuyeckue YCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Onpenenenue IIMHBI BOJIHBI Ja3epa.
HaGmronenue nuHedyaThiX CIEKTPOB U3TyYEHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi
HaGmonenue nuHevaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pe3depdopmna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.
Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.
DHeprust CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sapa.
Anepnsie peakuuu. Jlenenue u CUHTE3 SAEP.
Anepnwiii peaktop. TepmosmepHbiii cunTe3. [IpobiieMbl W TEPCHEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.
DneMeHTapHble YacTUllbl. OTKpBITHE TO3UTPOHA.
Mertonbl HAOIIOICHUS U PETUCTPALIUU SJIEMEHTAPHBIX YACTHII.
dyH1aMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hr3nyecKoi KapTUHBI MUpa.
TexHuueckne ycTpoMCTBa UM MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.
Jlemoncmpayuu
Cu€TynK HOHU3UPYIOIIUX YACTHIL.
Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomsl
HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Ortanbl pa3BUTUs acTpoHoMUH. [IpuKianHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3nHoro Heba. Co3Be3nusi, spKU€ 3BE3/bI, MJIAHETHI, WX BUIUMOE
JIIBUKEHUE.

CoitHeyHas cucTeMa.
Connue. ConHeuHass akTUBHOCTh. McTounuk sHeprum CosiHIIa U 3BE3I.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KIacC —



CBETHUMOCTB». 3BE31bI TJIABHOM IMOCIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JUIA 3BE3N TIJIABHOW IOCIEI0BATEIBHOCTH. BHYTpEeHHEE CTpOeHHE
3B€31. COBpEeMEHHBIE MPEACTABICHHS O MPOUCXOKACHUM U 3Bostonnu ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxkenne um nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xBaszapsl. YEpHbIE ABIPBI B AApax
TaJaKTHUK.

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

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPWIOXKEHUH JIs ONpe/ieNieHUs MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MONMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomnee NOBTOPEHUE

Ponb Qu3ukm ©u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdepax AesSTENHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
M aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJIb PU3NUECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKON KapTHUHE MHpa, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCymiecTBIsETCS ¢
Y4ETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMM MaTEMAaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meowcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO, BEKTOPBI U MX NPOEKUMH HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMH, TPHU3HAKA TOJ00MS TPEYTOJHHUKOB,
OTIpeJICIICHHE TUIOIAIN TIIOCKUX (puryp u 00bEéMa Ted.

Buonoeusa: »nexTpuueckue SBICHHUS B JKUBOM MpHpone, KoieOaTelbHbIC
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.



Xumus: CTPOEHHUE aTOMOB U MOJIEKYJI, KPUCTAJIIMYECKast CTPYKTYpa TBEPABIX
TEJN, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOM pEHIETKH, CIEKTPaJbHBbIMI
aHaJun3.

l'eocpaghusi:  marHUTHBIE TOMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX  PYI,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMIICTPSICEHUIA.

Texnonocusa: JHUHUUA DIEKTpOIIEpenayd, TIE€HEpaTop IEPEMEHHOr0 TOKa,
JJIEKTPOJABUIaTENb, WHAYKLIHMOHHAS IIeYb, pajgap, PaguoONpUEMHUK, TEJIEBU30D,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOW MO3UIIMU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
oO0I1ecTBa, yyacTBOBAaTh B CAaMOYIMPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

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

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAHHOCTH POCCUNCKOU TrPa)KTaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

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

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

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

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

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



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3MKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

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

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

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

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

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

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTPENICTATh IETN JeATCIBHOCTH, 3aJaBaTh MapaMETPbhl W KPUTCPUU WX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUH )KU3HEHHBIX TTPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ pEIIeHHs, HaXOAWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

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

CTaBUTh M (HOPMYIHUPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIHHOMN
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

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

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

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

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBISATh IIOWUCK, aHaJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3AlIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UUYECKOTO COACpXNaHUS B pa3iIMYHbIX (opMmaTax ¢
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpas ONTUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacrio3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyalldd M CMSTr4aTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJIEHA KOJUIEKTUBA,

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

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYILIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
GU3MKM W acCTPOHOMHH, BBISBIATH MNPOOJEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MTPEATIOYTECHU;

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

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(Gu3HUKYU, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTEIBHBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

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

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

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpa BEPHOTO
pelieHus;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO0 HX
CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JPYTrUX TMpU aHaldu3e pe3yJbTaToB
JeSITEIbHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e pPe3yIbTaToOB
JeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce noCcTUKEHUS JUYHOCTHBIX PE3yJIbTATOB OCBOCHHSI MPOTPAMMBI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN MHTEIIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

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

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, HHUIIUATUBHOCTh, YMEHHE JEHCTBOBAaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIIEHUs, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

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

HPEAMETHBIE PE3YJIBTATDBI

K konmy obyuenuss B 10 kjacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPAa, B PA3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU 1€ TEIIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECYHBIN
AIEKTPUUYECKUI 3aps]l IPU pelIeHUU (PU3HUECKUX 3a]1ay;

pacro3HaBaTh (pU3NUECKUe SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOU TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAJCHUE Tel, JBWKEHHE 10 OKPYKHOCTH, HWHEPIUS,
B3auMojiericTBue Tel, nudy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUsS, KUIEHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHMSI Ta3a B  HM30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MYTh, IMEpPEeMEIIeHUEe, CKOPOCTh, YCKOpEHHUE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
paboTa, MexXaHWYECKass MOIINHOCTh, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCMOJB3YEMbIX BEJIMYMH, MX OO0OO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEJIUYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETHUYECKasi SHEPTUsl XaOTHUUYECKOTO JBVIKCHHS MOJICKYJI, CpeIHEKBaIpaTUIHAs
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
00O3HAaUeHUsI W CAWHMIBI, HAXOAUTh (OPMYJbI, CBSA3BIBAIOLINE JaHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIE, HANPKEHHOCTh MOJIS, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHLHUIT CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, I'a30BbIE
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
(GOpMyYyITHUPOBKY 3aKOHA, €r0 MAaTeMaTHYE€CKOE BbIpaXKEHHWE U YCJIOBHUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBHUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; paszinyaTh YCJIOBHUS UX 0€30MacHOTO HUCIOJIH30BAHUS B
MMOBCETHEBHOM KHU3HU;

BBITIOJIHSITh OKCIIEPUMEHTBHI TIO0 HCCIEIOBAHUIO (PU3UUYECKUX SBICHUU H
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMbBIT U
(dbopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBJISTh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHUPOBATH YCTAHOBKY,
¢dbuKCUpoOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEJIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

co0JIro1aTh MpaBmwia 0E30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BbIOMpATh (HU3UYECKYI0 MOJIENb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOoOXOoUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

pelaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXIEHUW C OMOpOM Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHUS Y4eOHOW M HAy4YHO-TIOMYJSPHOW MH(POPMAINH, TTOTYYECHHON U3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

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

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (U3WKE B MOBCEIHEBHOM KU3HH
U1si obecrieyeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpymIe C BBHIMOJIHEHUEM pPA3IUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBaTh pPabOTy TPYyNMbl, pPAlMOHAIBHO pacHpeAeNiaTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIaJ] K&KJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.

K xoniy obyuenus B 11 kJjacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y O0YJAIOIINXCS YMEHUI:

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTHUECKON NEATEITHHOCTH JIIOJIEH, IIEIOCTHOCTh U EIUHCTBO
du3ndecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHHUK CBETa, SiACpHAs
MOJIeb aTOMa, HYKJIOHHAsh MOJIENIb aTOMHOTO spa MpPH PEUICHUH (PUINIECKIX
3ajay;

pacmno3HaBaTh (pu3nUecKkue sBIEHUsS (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi TPOBOJANMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JICUCTBUS TOKAa, B3aUMOJICHCTBUE
MarHWTOB, OJEKTPOMArHWTHAs WHIYKIMS, JCWCTBUE MArHUTHOTO TIOJNS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepenuns, Audpakuuds W MOJSpU3alMsi  CBETa, JUCIIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hororddekT), cBeTOBOE NaBlieHNE, BOZHUKHOBECHHE
JUHENYAaTOro CHEeKTpa aToMa BOJOpPOAa, €CTeCTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (IJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOAUMOCTb  pa3IUYHBIX  Ccped) |
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JICKTPUUYECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJsI, cuia Awmrepa, cuia JlopeHia, WHIYKTHBHOCTH
KaTyIIK{, SHEPTUs 3JIEKTPUUECKOr0 M MAarHWTHOrO TMOJeH, Mepuoa U YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTHUYECKAs] CWJia JIMH3BI, TPU OMHCAHWHM TPABUIHLHO TPAKTOBATh (HU3HUECKUI
CMBICIT HCIIONB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBaTh
GopMynbl, CBSI3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITUYMHAMU;

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHUS U TPOLECCHI, HUCIOIB3Ys
¢usnueckre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI |



4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnana, YHEPTus CBA3U
aTOMHBIX SIJI€P, MNpPU OINUCAHUU MPABUIBHO TPAKTOBATh (DU3UUYECKUNA CMBICI
UCIIOJIb3yEMbIX BEJIMYMH, MX OOO3HAYEHUs M €JMHULBI, YKa3blBaThb (HOPMYIIbI,
CBA3BIBAIOIIME JIAHHYI0 (PU3MYECKYIO BEJIWYMHY C JAPYTUMH BEJIUYUMHAMM,
BBIYMCIISATH 3HAU€HHE (PU3NYECKON BETUUUHBL;

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHLHUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEN0BATENBHOTO U MAPAIIIENBHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WUHIYKLIHAH, 3aKOH MPSAMOJIMHENHOIO pAaclpOCTPAHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHue OifHIuTelHa ans gotodrddexra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAKEHHE M YCJIOBHUS (TpaHUIBl, 00JacTH)
IPUMEHUMOCTH;

ONPENENATh HAIIPaBJIECHUE BEKTOPAa MHAYKIMA MAarHUTHOTO MOJIsI IPOBOJHHKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBIMIOJHATh JKCHEPUMEHTHl 10 MCCIENOBAHUIO (U3UYECKUX SIBICHUU W
IPOLIECCOB C HCIOIb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHMIl: IpPU 3TOM
dopmynupoBaTh mpoOiemMy/3ajady W TUNOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIC U3MEPEHUs (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCIIEZIOBATh 3aBUCUMOCTH (DU3MUECKUX BEJIWYMH C HCIOJIb30BAaHUEM
OpsIMBIX  M3MEPEHUH: TPU ATOM KOHCTPYHPOBATH YCTAaHOBKY, (PUKCHUPOBAThH
pe3yabTaThl MOJYYEHHON 3aBUCHMOCTH (PU3WYECKUX BEJIWYMH B BHJE TaOIUI U
rpaduKoB, IeIaTh BEIBOABI MO pe3yIbTaTaM MUCCIICI0BaHMUS;

co0ro1aTh npaBuia 6€30MacHOro TpyAa MpPU MPOBEACHUU HCCIEAOBAaHUMN B
paMKax ydeOHOro SKCIEPUMEHTa, Y4eOHO-MCCIIENOBATENLCKON U MPOEKTHOU
JESITEIbHOCTH C MCIOJb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00paTOPHOTO
000pyTI0BaHMS;

pemath pacy€THblE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCTIONB3Ys (PU3MUYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4uH
BBIOMpaTh (DPU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIBI,



HEeoOXonUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcU€Thl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIEMIOYKY pACCYXICHUU C OIOPOM Ha M3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTHU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMH  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TIpeACTaBIICHUS Y4eOHOM M HAay4YHO-TIOMYJSPHON MH(POPMALIMU, MMOTYyYEHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

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

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHbIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

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

paboTatb B TpyNIE C BBHIMOJIHEHWEM pA3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATD JEATECIIBHOCTh B HECTAHNAPTHBIX CUTYalUAX, aJCKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HauMeHoBaHHe pa3aejioB U TeEM B KO]—[TpOJ‘[],H],]e HpaKanec]cne (III/I(prBI)Ie)
NMPOrpaMmblI cero pa6oTsI padoThI o0pa3oBaTe/bHbIE
pecypcsbl
Paznea 1. ®PUBUKA U METO/JIbI HAYUYHOTI'O ITIO3HAHMUSI
bubmmoreka [{OK
1.1 ) 1
FISHIA T METOJRT HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 1
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
21 Kuniemaritka 4 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 5 1 1 httos://m.edsoo.ru/7FALDF72
Hroro mo pazgeny 16
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 6 1 bubnnoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 8 1
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 19 2 2



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

OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 36 2 2
11 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
bu6moreka [IOK
11 1
IIEKTPOCTATHKA 6 https://m.edsoo.ru/7f41bf72
19 [TocTostHHBIN 351eKTpUYeCKHil TOK. TokH B 9 1 1 bubmuotexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
13 MaruauTHO€ 1oJie. DJIEeKTPOMAarHUuTHAs 9 1 3 bubnuoreka [IOK
' UHYKIHS https://m.edsoo.ru/7f41c97¢
Hroro mo pazgeny 24
Pa3nen 2. KOJIEBAHUA U BOJIHBI
51 MexaHW4ecKUe U JIEKTPOMArHuTHHIC 5 1 bubnuoreka [JOK
' KOJIe0aHus https://m.edsoo.ru/7f41c97¢
MexaHA4YeCKHUE U SIIEKTPOMArHuTHhIE bubnnoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
Utoro no pazneny 12
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 36 3 6



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

12 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3je/ioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. KOJIEBAHUSA U BOJIHBI
11 OnTuka 10 3 bubmorexa HOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 10

Pazznea 2. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

21 OCHOBBI cieMaNBHON TEOPUHU 4 1 bubnuoreka [IOK
' OTHOCHTEIBHOCTH https://m.edso0.ru/7f41c97¢c
Hroro mo pazgeny 4
Pa3znen 3. KBAHTOBASA ®U3UKA
. bu6mmoreka [JOK
3.1 DJIEeMEHTHI KBAaHTOBOM OIITUKHU 6 htts://m.edso0.ru/7f41c97c
bu6mmoreka [JOK
32 Crpoeriie atoma 4 https://m.edsoo.ru/7f41c97¢
bubnuoreka [JOK
3.3 A 5
TOMHOE PO https://m.edsoo.ru/7f41c97c
Utoro no pazneny 15
Paznen 4. OJIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
4.1 DeMeHTBl aCTPOHOMUHU U acTPOPUUKU 5 1 Bu6mmorexa LIOK

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



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

Hroro no pazneny

Paznea 6. OBGOBIIAIOIIEE IOBTOPEHHUE

bubmmoreka [{OK

A 1

6 Obobmatoee nosTopenme https://m.edsoo.ru/7f41c97c
Hroro no pazneny 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 35



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Jara nudpoBLIe
Nen/m | Tema ypoka Konrtpoabubie | IlpakTnueckue op
Bceero u3yueHnusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl

®du3nKa — Hayka O MPUPO/IE.

Hayunpie MeTO 161 TO3HAHUS

OKpYyXKaroiiero mupa. Pons 1 mecto

1 @HZZI)EI/I B hopmu iBaHI/II/I 1 bubmorexa TOK

vp P . https://m.edsoo.ru/ff0c32e2
COBPEMEHHOM HAYYHOU KapTHUHBI
MHpa, B IPAKTUYECKOU
JEATEIIbHOCTH JTIOJICH.
Mexannueckoe OBUKEHHUE.
OTHOCHTENBHOCTh MEXaHUYECKOTO bubmuorexa [JOK

2 1
nerokenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
PaBHOMEpHOE NpAMOJIMHENHOE

3 NBIOKeHUE. PaBHOYCKOpEHHOE 1 Eubmorexa HOK

e YORop https://m.edsoo.ru/ff0c3620
MPSMOJIMHEUHOE JIBH)KCHHE.

4 CBoboaHoe majieHre. Y CKOpeHue 1 bubmuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUXKEHUE.

5 JIBr>keHre MaTepuaibHON TOUYKH IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH

5 [IpyHUIKTT OTHOCUTENBHOCTH 1 bu6mmoreka [JOK

lNanunes. UnepumanbHble CUCTEMBI https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

otcyerta. [lepBblii 3akoH HproTOHA

Macca tena. Cuia. [Tpunuun

7 Cynepno3uiuu cuil. Bropou 3akoH bubmorexa LHOK
yrep ' p N https://m.edsoo.ru/ffOc3be8
HeroTona as MarepuaibHOW TOUYKH.

8 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMHpHOro Tsrotenus. Cuna

9 Tsokectu. [lepBast kocmudeckas brbmmorexa [OK

- P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

10 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena. https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koagdumment

: P o ‘1;‘1’ 1 - Bu6miorexa [JOK
TpeHus. Cuiia COMpOTUBIICHUS TIPU

11 P P P https://m.edsoo.ru/ff0c3el8
JBUKEHHUH TeJa B )KUAKOCTU WU
rase
[TocTynarenbHoe U BpalaTeabHOE

12 JBIKEHHUE a0COJIFOTHO TBEPIOTO bubmuorexa [JOK
tena. MoMeHT cuiibl. [lnedo cuisbl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHUS TBEPAOIO Tesa
Nmnynbc maTepuasbHON TOUYKH,

13 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTUBHOE IBUYKEHHE
PaGoTta 1 MOILITHOCTD CHUITBI.

bubmuoreka [JOK
Kunernueckast sneprus
14 MaTepualibHOM TOUKH. Teopema 00 https://m.eds00. (/11064502
P F 1P bubnuoreka IIOK

W3MCHCHUN KUHCTUUCCKOM OHCPTHUU
IloTenumnanbHas OHEPrus.

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

[MoTeHumanpHas SHEPTHsI yIPYro
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumanpHas 3HEPTUS TENA
BOJIM3U TIOBEPXHOCTH 3EMITH.

15

[ToreHnmanpHbIE U
HEeTNOTeHIMaIbHbIe CHITbI. CBSI3b
paboTHI HETTOTEHITHAIBHBIX CHIT C
M3MEHEHHEM MEXaHHUECKOH
SHEPrUM CUCTEMBI TeJl. 3aKOH
COXpaHEHHS MEXaHUYECKOW SHEPTUH

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

16

JlabopaTtopnas pabota
«MccnenoBanue CBsI3M pabOTHI CHITHI
¢ U3MeHEeHNEM MeXaHNIEeCKOH
SHEPIruU TeJla Ha MPUMEpPE
pacTsHKEHUsI pE3UHOBOIO HKTYTa»

17

KonTtponsHas padoTa o Teme
«Kunematuka. JlmHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

18

OCHOBHBIE TIOJIOKCHHS
MOJICKYJISIPHO-KHHETUYECKO
TEOpHH. bpOyHOBCKOE JBIDKEHHE.
Huddy3us. Xapakrep IBUKEHUS U
B3aMMO/ICHCTBHSI YaCTHUI] BEIIECTBA.
Mojienu cTpoeHusi ra3os,
KHUJIKOCTECH U TBEPJIBIX TEI.

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

19

Macca monekyan. KonnuectBo
BemecTsa. [loctosgnHas ABorapo.
TennoBoe paBHOBECHE.
Temmeparypa u e€ u3MepeHue.



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

[Ixaya remneparyp Llenscus.

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

20 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa

21 CpeaHEeN KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
3akoH JlanpToHA. ["a30BbIE 3aKOHEI.

22 W3omnporieccel B uaealbHOM rase u bubnuorexka LIOK

https://m.edsoo.ru/ff0c570e

ux rpaduyueckoe MpeacTaBICHUE
JlabopaTtopHnast pabota

23 «HcciaenoBanue 3aBUCUMOCTHU
MEX/y TapaMeTpaMu COCTOSTHUS
Pa3peKEeHHOTO Ta3ay
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

24 CITOCOOBI €€ M3MEHEHHS. bubmuorexa [JOK
KonnuecTBo TerioTel u padbora. https://m.edsoo.ru/ff0c5952
BuyTpeHnHsis s3HEprusi 0THOATOMHOTO
UJIealibHOTO ra3a

bu6mmoreka [JOK

25 Brymt Tetonepezay https://m.edsoo.ru/ff0c5c36
Y nenbHas TEIIOEMKOCTh BEIIECTBA.

26 KonunyecTBo TEMaoThl npu bubnunoreka [JOK
Teruionepenade. AanadaTHbI https://m.edsoo.ru/ff0c5c36
MpoI1iecc

97 IlepBrlii 3aKOH TEPMOJMHAMUKH U bubnuoreka [IOK

€T0 MPUMCHCHUEC K U30IIpoIeccaM

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

HeoOGpatumocTs nporeccoB B

28 npupoje. Bropoii 3akoH bubmmorexa [JOK
pHpoAE. p https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU
[Tpunnun nevicteus u KII/]

29 terioBoi mamuHel. [ukn Kapuo u bubmmoreka [{OK
ero KIIJI. Okomorunueckue https://m.edsoo.ru/ff0c600a
MPOOJIEMBI TETUIOPHEPTETUKH.

O06o06maromuit ypok
30 «Moutekyist HaS}I’p ¢usnka. OCHOBBI bubmorexa HOK
YIEP ’ https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI)
KonTponbHas paborta o teme
31 «MonexynsipHas ¢puznka. OCHOBBI bubamorexa [IOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

39 [TapooOpazoBanre U KOHICHCAIIHS. bubnuoreka [IOK
Hcnapenue u KureHue. https://m.edsoo.ru/ff0c63b6
AOCOTIOTHAS ¥ OTHOCHUTEIIbHAS

33 BJI&YKHOCTh BO3/lyXa. HackImeHHBIH Bubmmorexa [IOK

Ayxa. - https://m.edsoo.ru/ff0c64d8
nap.
Trepnoe Teno. Kpucramimyeckue u
amop(dHbIe Teaa. AHU30TPOIHS
34 CBOMCTB KpucTasioB. Kuakue bubmorexa HOK
P F AR https://m.edsoo.ru/ff0c65f0
kpucTtayisl. CoOBpeMeHHbBIC
MaTepHaIbl
[TnaBneHre U KPUCTAUTA3ALIMSL.
35 VenpHas TEIIOTa MIaBICHUS bubmotera [JOK
s ' https://m.edsoo.ru/ff0c6708
Cybnmumarus.
36 VYpaBHeHHEe TEIIOBOro OanaHca. Bubmmorexa LIOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
ara undgpoBbie
Ne i/ Tema ypoka Konrpoasubie | IlpakTuueckue o op
Bcero u3yueHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
DneKkTpu3aIus Tei. DINEKTPUISCKUU
bu6mmoreka [IOK
3apsan. JIBa BU1a SIIEKTPUYECKUX
1 3aps1108. TIPOBOHIKIL, THATEKTPHKH 1 https://m.edsoo.ru/ffOcébcc
po ’ opo 32’1 o P bubGnuoreka IIOK
1 TI0JT BOJHUKH. 3aKOH
YHPOBOA https://m.edsoo.ru/ffOcébcc
COXpaHEHUS IEKTPUIECKOTO 3apsija.
B3anmoencreue 3apsaoB. 3akoH
2 Kynona. TodyeuHbIN 2IEKTPHUUSCKUA 1 bubmorera [IOK
¥ ' P https://m.edsoo.ru/ffOc6ces
3apsn
Hanps:xk€HHOCTD 3JIEKTPUYECKOro
noss. [lpuHnmn cyneprno3uuu bubmuorexa [JOK
AJIEKTpUYECKUX Nojieu. JInnuu https://m.edsoo.ru/ffOc6df2
3 . 1
HanpspbkéHHocTH. PaboTta cui bubnmuoreka [JOK
3JIEKTPOCTATUYECKOTO TIOJISI. https://m.edsoo.ru/ff0c6f00
IToTennman. Pa3HOCTh MOTEHIINAIOB
[TpoBOAHMKHM U AUDIICKTPUKH B
bubmuoreka [JOK
ANEKTPOCTATHYECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
JluanekTpuueckasi IpOHHUIIAEMOCTh
4 OnexTpoeMkocTh. KoHIneHcaTo 1 Bubmorexa OK
3 poe! ' p- https://m.edsoo.ru/ff0c7126
JIEKTPOEMKOCTD IIJIOCKOTO
p 5 bu6mmoreka [JOK
KomzAcHcaTopa. JHEprid https://m.edsoo.ru/ff0c72c0
3apsKEHHOTO KOHJIEHCAaTopa
5 JlaGopatopHas pabota "U3mepenue 1 1
EKTPOEMKOCTH KOHJEHcaTopa"



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

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMPOBAIBHOTO
anmapara, CTpyWHOTro IIpUHTEpa.
DnexTpocTaTH4ecKas 3allluTa.
3a3eMiIeHHE AEKTPONpUOOpOB.

DNEeKTPUYECKUH TOK, YCIIOBUS €TO
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma st
ydacTKa LeTH.

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeIMHEHHE
npoBoAHUKOB. JIabopaTtopHas pabora
«/3ydeHune cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY.

0.5

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

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO
Toka. 3akoH Jxoynsa-Jlena

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

10

3akon OMa 1 MOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopartopHas padora
«3mepenue DJ1C ucTtouHnka Toka U
€ro BHYTPEHHETO COMPOTUBIICHUS)

0.5

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

11

DJIEKTPOHHAs POBOUMOCTh
TBEPABIX METAJJIOB. 3aBUCUMOCTD
COIIPOTHUBJICHUS METAJIJIOB OT
TeMrepaTypbl. CBEpXIIpPOBOIUMOCTb.
DIEKTPUYECKUH TOK B BaKyyMe.
CBOMCTBA AIIEKTPOHHBIX MTYYKOB.
[TonynmpoBOAHUKH, UX COOCTBEHHAS U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

IIpUMECHast MpoBoAUMOCTh. CBOKCTBA
p—n-nepexona.
[TonynpoBoAHUKOBBIE TPUOOPHI.

DNEeKTpUUECKUU TOK B PACTBOPAX U
pacIuIaBax >JICKTPOIUTOB.

bubmmoreka [{OK

12 DNEeKTPOTUTHYECKAs JUCCOLHAIIHSL. https://m.edsoo.ru/ff0c82ba
DNeKTPOIn3.
DNEeKTPUYECKUH TOK B razax.

13 CaMocTOATENbHBIN 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Mognnus. [Tnazma.
DNEeKTpUYECKUE MPUOOPHI 1 Bubmmoreka IJOK

14 YCTPOWCTBA U UX IPAKTUYECKOE https://m.edsoo.ru/ff0c86fc
npumeHenue. [IpaBuna TexHUKN bubmuorexa [JOK
0€30MMacHOCTH. https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o Teme

15 «Inekrpocraruka. [locTossHHBIN bubnuoreka [IOK
aneKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3JIMYHBIX Cpeaax».
[TocTositHHBIE MAarHUTHI U X
B3auMOJIeicTBHE. MarHuTHoE 1oJie.
BekTop MarHUTHOM MHAYKIIHMH. bubnnoreka [JOK

16 JIuHUK MarHUTHOM UHAYKLHH. https://m.edsoo.ru/ff0c9778
MarunuTtHoe 1oJjie MPOBOJHUKA C bu6mmoreka [JOK
TokoM. OnbIT Dpcrena. https://m.edsoo.ru/ff0c98fe
B3anmonericTBue mpoBOJHUKOB C
TOKOM.

17 JIaGopatopHas pabota «3yuenue bubnuoreka [IOK

MAar"avTHOTO IOJIA KaTYHIKU C TOKOM).

https://m.edsoo.ru/ff0c98fe



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe

18

JlelicTBME€ MarHUTHOTO TOJISL HA
MIPOBOJHUK ¢ TokoM. Cuita Amnepa.
JlaboparopHas paboTa
«HUccaenoBanue neicTBUS
MOCTOSTHHOTO MarHUTa Ha PaMKY C
TOKOM»

bubmmoreka [{OK
https://m.edsoo.ru/ff0c9ac0

19

JlelicTBME€ MarHMTHOTO TOJIST HA
JBIDKYIYIOCS 3apsDKCHHYIO YacTHILY.
Cuna Jlopenna. PaGoTa cuiibt
Jlopenua

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

20

DnekTpoMariutTHas uHIyKnus. [lotok
BEKTOpa MarHUTHOW uHAYKuu. IJ1C
WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM
uaayknuu dapanes.

21

JlaGopaTtopHnas pabota
«MccnenoBanue sIBICHUS
AIIEKTPOMATHUTHON MHIYKIIUN.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

22

NuaykTuBHOCTH. SIBIEHUE
camonHAyKiuu. IJIC caMOMHIYKIIUH.
DHeprusi MarHuTHOTO TIOJIS KaTYIIKH
C TOKOM. DJIEKTPOMAarHUTHOE TI0JIE.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

23

Texuuueckue YCTpOﬁCTBa Hn ux
IIPUMCHCHUC: IIOCTOAHHBIC MAIrHUTHI,
QJICKTPOMAIrHUThI, SJICKTPOABUIATCIIb,
YCKOPUTECIIN 3JIEMCHTAPHBIX YaCTHULI,
HHAYKIIHUOHHAJ MMCYb.

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

24

KonTponsHas pabota o Teme
«Mar»uuTtHoe 1oiJe.
DNeKTpOMarHuTHask UHIYKIIHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

25

CB0OOTHBIC MEXaHUYECKUE
Kosebanus. ['apMoHHUECKHe
KosieOaHus. YpaBHEHHE
TrapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatenue s3uepruu

26

Jlaboparopuas padoTa
«HccnenoBanue 3aBUCUMOCTH
nepuoa MaJibIX KoJieOaHu# rpy3a Ha
HHUTHU OT OAJIMHBI HUTHU U MACCBI I'py3a»

27

Konebarenbubid kKoHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHbIE KOJeOaHus B
u7eanbHOM K0Je0aTeIbHOM KOHTYPE.
AHAOTrus MEXy MEXaHUYECKUMU U
JIEKTPOMArHUTHBIMH KOJIeOaHUAMHU

28

®opmyna TomcoHa. 3aKoH
COXPAaHEHHUS SHEPTUU B HJICATHBHOM
KoJIeOaTeIbHOM KOHTYPE

29

[IpencraBieHre 0 3aTyXarOIIMX
KoJicOaHusx. BeIHYKICHHBIC
MEXaHHYECKHE Koebanus. Pe3onanc.
BBIHY)KICHHBIE 3JIEKTPOMAarHUTHBIC
KoeOaHus

30

[IepemennbId TOK. CHHYCOMAABHBIA
NepeMeHHbI TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKa. AMILTUTYTHOE U
JICSVCTBYIOLIEE 3HAYEHNUE CUIIBI TOKA U
HANPSKEHUS

31

Tpancdopmarop. [Ipouszosactso,
nepeaaya v norpedieHue




JJIEKTPUYECKOMN SJHEPrUU. Y CTPONUCTBO
U NIPAKTHYECKOE IPUMEHEHHUE
JIIEKTPUYECKOTO 3BOHKA, TE€HEpaTOpa
IIEPEMEHHOTO TOKA, JIMHUI
JJIEKTpoIepesay.

32

DKOJIOTUYECKHE PUCKHU ITPU
MIPOU3BOJICTBE JIEKTPOIHEPIUU.
Kynberypa ncnosbp3zoBanus
3JIEKTPOSHEPTUHU B MOBCETHEBHOU
KUZHU

33

MexaHu4ecKre BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocthb
pactpoCTpaHEeHHsI U IJTHHA BOJIHEI.
[TonepeuHsie ¥ MPOIOIBbHBIE BOJTHBI

34

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

35

DJIEKTPOMArHuTHBIEC BOJIHBI, UX
CBOMCTBA U CKOpOCTh. [IIkana
3JIEKTPOMArHUTHBIX BOJIH. [IprHIIUTIBI
pPaIrOCBSI3U U TEIEBUJICHHUS.
Pa3BuTue cpeacTs cBA3M.
Pannomoxamms.

36

KontponbHas padota «Konebanus u
BOJIHBI»

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

36




12 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Jara nudpoBLIe
Nen/m | Tema ypoka Konrpoasubie | IlpakTuueckue op
Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[IpsimonurHENHOE pacpoCTpaHEHHE
1 CBeTa B OJHOPOAHOH cpene. ToueyHnIi 1 bubnmorexa LOK
P pede. https://m.edsoo.ru/ff0cd350
HUCTOYHHK cBeTa. JIyd cBera
OTtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
2 ceta. [locTpoeHue H300paKeHUH B 1 bubmorexa [IOK
' p P https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3€pKajie
[Ipenomnenue crera. [TonHoe
3 BHYTpeHHee oTpakeHue. [IpenenbHbin 1 bubnuoreka [IOK
YI0JI MOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKeHUS
4 JlabopaTtopHas paborta «3mepenue 1 1 bubnnoreka [JOK
MOoKa3aTesis IPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIun3el. [locTpoenune nzobpakeHuii B
5 nuH3e. Dopmyrna TOHKOM JTMH3bI 1 bubmmorexa [TOK
- T OPMY ) https://m.edsoo.ru/ffOcddle
YBenuueHue JTMH3bI
JlaGopaTtopHas pabota
6 «Hccenenosanue cBOMCTB 1 1
M300paKeHUH B IMH3AX)
Hucnepcus cera. CoxXHbIA COCTaB
7 6enoro cseta. L{ger. JlaboparopHas 1 1

pabota «HabmroieHne aucnepcuu



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

CBECTa»

8 Wutepdepennus cera. Audpaxius bubmuorexa [IOK
ceta. Jludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
9 [TorepedHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonspuzanusa ceera https://m.edsoo.ru/ff0cf02e
10 OnTryeckue MpuodOPHI U yCTPOiicTBa U
yCJIOBHS UX 0€30MaCHOTO MPUMEHEHUS
I'paHUIBI MPUMEHHUMOCTH
11 KJIACCUYECKOHW MexaHUKH. [locTynarsl bubnuoreka [JOK
CHElUAaIbHOU TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHTEILHOCTH
OTHOCHUTENHHOCTHh OJTHOBPEMEHHOCTH.
12 3aMeIeHre BpEMEHU U COKpAIlEHNE bubmorexa LOK
P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHEprusi ¥ UMIYJIbC PEISTHBUCTCKON
13 yacTulibl. CBS3b MACChl C SHEPTUEH U Bubmmorexa [JOK
HL P https://m.edsoo.ru/ffOcfc68
AMITYJIbCOM. DHEPTHSI TIOKOS
KontponbHas padota «OnrTuka.
14 OCHOBBI CHIEITUATBHOU TEOPHH bubmmorexa [TOK
" P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTHY
15 ®otonbl. opmyna [Inanka. Dueprus bubmuoreka [JOK
U UMIyibC GPoToHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHNE Bu 1OK
nonroTeKa
16 otodddexra. OnbiThl A. T
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl porordpdexra. YpaBHeHUE
. (Ii P P bubnuoreka [JOK
17 OuHirenHa i porodrddexra.

«Kpacnas rpanuna» Gortosdpdexra

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

Hasnenue ceeta. Onbith [1. H.

bubmuoreka [JOK

18 JleGeneBa. XMMUYECKOE JICHCTBUC httos://m. edsoo.ru/ff0d04a6
CBETa
TexHuueckue ycTpoiucTsa u
19 MPAKTUYECKOE MPUMEHEHHE:
¢doTosneMeHT, POTOAATUHK,
CoJIHEUHas OaTapesi, CBETOIUO/]
20 Pemenne 3amad mo reme «3J€MEHTHI bubmmoreka [{OK
KBAaHTOBOM OIITHUKI https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. ONBITE
21 Pezepdopna mo paccessHIIO 0-9aCTHII. bubmorexa OK
https://m.edsoo.ru/ff0d091a
[InanerapHas Moaenp aroMa
bu6moreka [IOK
22 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
H3nydenne u mornomnieHne (GOTOHOB
23 npn};lqepexone aToma oz[Hc()l;o YpOBHS bubmorexa IOK
. https://m.edsoo.ru/ff0dOafa
SHEPTHUH Ha IpYyroil. Buasl ciekTpos
BonanoBsie cBoxcTBa yacTHll. BotHbI
24 ne bpouis. KopnyckyisipHo- bubnuoreka [JOK
BOJIHOBOM nyanu3M. CIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTyYCHHE
OTKpBITHE PaAHOAKTUBHOCTHU. OIBITHI
25 Peseia(bopz[z TI0 OTIPEJICIICHUIO COCTaBa bubmmorexa [JOK
https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOTO U3TYYCHHUS
CporicTBa anbda-, 6era-, raMmma-
26 u3nydeHus. BiausHue

PaAOaKTUBHOCTH HA KHUBBIC
OpraHnu3MbI



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

27

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anba-pacma.
DNEKTPOHHBIM U MMO3UTPOHHBIW OeTa-
pacnaz. I'aMma-usinydeHue

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

28

DHeprus cBA3U HyKJIOHOB B s/Ipe.

SnepHble peakuuu. SnepHbIM peakTop.

[IpoGnembl, NepCIEeKTUBEI,
9KOJIOTUIECKUE ACTIEKTHI SICPHOH
SHEPTeTUKU

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

29

DneMeHTapHble YacTUIlbl. OTKPBITHE
MO3UTpPOHA. MeTo 1l HAOIOICHUS 1
pPErucTpamyy dJIEMEHTAPHBIX YaCTHII.
Kpyrusiit ctonn «®yHnameHTanbHbIe
B3auMOaeuCcTBUI. EquHCTBO
(hbM3UYECKOU KapTUHBI MUPA»

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

30

Bun 3B€3nH0r0 HeGa. Co3Be3aus,
SIPKAE 3BE3/bI, TIJIAHETHI, UX BUINMOE
nBrkenne. CoaHeyHas CHUCTEMA.

31

Comnne. CojlHEUHAsT aKTHBHOCTD.
Hctounuk sHeprun CoJiHIla U 3BE3I.
3BE3b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI TJIABHOU
MOCJIEeI0BATENbHOCTU. BHyTpeHHee
ctpoenue 3B€31. CoBpeMeHHbIE
MPEJICTABJICHUS O TPOUCXOKICHUHN U
spororuu CoIHIIA B 3BE3].

32

Muneunsiii [1yre — Hama I'anakTuka.
ITonoxenne n npmxenue CoyHLA B

lNanaxtuke. 'anaktuky. YepHbIe ABIPBI



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

B dipaxX raJlakTuK

33

Bcenennas. Pa30Oeranue ranakTuk.
Teopus bosbmoro B3peIBa.
PennkroBoe uznydeHue.
Meraranaktuka. Hepeniennsie
poOIeMBbI aCTPOHOMUH.

34

KontponsHas padota «51eMEeHTHI
aCTPOHOMHUHU U aCTPOPUIUKI»

35

O6o06matomuii ypok. Poss 1 mecto
(U3HUKHN 1 aCTPOHOMHUH B
COBPEMEHHOMN HAYYHOUN KapTUHE MUpa

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

35







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O TIPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
— @usuka, 10 xknacc/ Msxumes I'.5., Byxosues b.b., Corckuit H.H. ox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocsemenue»
— @usuka, 11 knacc/ Msxumes I'.J1., Byxosues b.b., Hapyrun B.M. nox

penakmueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

https://prosv.ru

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru






