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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON Hporpammsl, mnpeactaBieHHbx B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mporpaMMmbl MO (U3MKE HampaBiIe€HO Ha (QOpMUPOBaHHE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METaNpeJIMETHBIM pe3ysbTaTam
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMBIE PE3yJbTaThl OCBOCHUS Kypca (PU3MKHU: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

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

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyxaromeMm Mupe. llIkonpHBIN Kype UMK — CHCTEMOOOPA3yIOMIHMA
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHMM  OIpeneNsieT Xapakrep U pa3BHUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydarouuxcs, B (GOPMUPOBAHHUE YMEHUU HPUMEHATH
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

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



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaKk
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beUHEH BOKpYr (Qu3nyeckux Teopud. Beaymmum B Kypce sBisieTcs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTHEM OOIIECTBAa, a TaKkKEe C  MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

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

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

CtepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKM Ha ypOBHE CpEIHEro O0OIlero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONMUCAHUS €CTECTBEHHO-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
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB M JIaOOpaTOpHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJAMMBIX JUISI KOHTPOJS UM OLCHKHM, OCYIIECTBIAETCA Yy4aCTHUKAMH
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX THIIOTES.

bonpmoe BHMMaHWE YIENAETCS PEIICHUIO PACYETHBIX M KAaYECTBEHHBIX
3amad. IIpu 3TOM 11 pacd€THBIX 3aa4 MPUOPUTETOM SIBIISIIOTCS 3aa4d C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jeia Kypca, TaK M WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKK WU B YCJIOBHSX WHTETPUPOBAHHOTO 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 o0opyaoBaHuEe (OPMHUPYETCS B COOTBETCTBHHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTAJIbHBIX 3aKOHOB, MX TEXHHYCCKUX MPUMCHCHHM.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
1abopaTopHOTrO 000pYIOBaHUSA JOJKHBI OBITh TMOCTPOEHBI 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 (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

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

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHSI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

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

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

JlocTmkenue HTUX 1enel obecrmeunBaeTcs pelieHueM CIIeIyIoNX 3a7ad B

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



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJISIPHYIO  (PU3UKY, 3JEKTPOJMHAMHKY, KBAHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEIIeHUs Pa3IMYHbIX 3a/Jady C SBHO 3a/JlaHHOM
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

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

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

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

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

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCI PEKOMEHIOBAaHHBIM, YUYUTENh JIE€NaeT BBIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. HaydHble MeTOIbl ITO3HAHUS OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbI U TeOpHUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 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, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOPEHHS, NYyTH U TEpEeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MAaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopoctsk. [lepron u wacrora obpamienus. LleHTpocTpeMuTenbHOE yCKOPEHUE.

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

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKEHHSI.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

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



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

HanpagneHnne ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PAaBHBIE MPOMEXKYTKHM BPEMEHM MpPU PaBHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYJIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

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

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

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

Tpenue. Buasl Tpenus (moxosi, CKoiamkeHusi, kauenus). Cuma tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cCuibl OTHOCUTEIBHO OcH BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKM,
JBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropotii 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, nabopamopmvie pabomol

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
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 6 MEXAHUKE

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

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. Teopema 00 HM3MEHEHUH
KUHETHYECKON YHEPTHH.

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

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CWJI C M3MCHEHHMEM MEXaHWUYECKOW DSHEPruu CHUCTEMBI 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 nBUXEHUE.

[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 dHEpruu
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
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddys3us. Xapaktep IBUKCHHUS W
B3aUMOJICMCTBUS YacCTHI] BenlecTBa. MOJIENIM CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. Illlkana 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 KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHna.
3akoH [lanbroHa. M30mponeccsl B UI€aIbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBIeHUE M3O0MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WIUTIOCTPUPYIOIIas MPUPOAY AABICHUS ra3a Ha CTEHKHM COCy/a.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3/lyXa 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:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne TepBOro 3akoHa TEPMOJWHAMHUKH K HM3omporeccam. ['padudaeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero kod3d@uiimeHT Mojae3HOTo
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.
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TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpeHHEW JSHEPrUM Teja MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo anauabaTHOMY pACHIMPEHHIO BO3JyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeujecmea. Pazoevie nepexoovl

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

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUSL CBOWMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOIYYEHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpauys KpUCTaJIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnexTpuzamus TeNl. OJNeKTpuueckwil 3apsna. [IBa Buma SIEKTPUYECKUX
3apsanoB. [IpoBOAHWKH, DUAIEKTPUKH W TIONYMPOBOJHUKH. 3aKOH COXPaHCHUS
AIIEKTPUYECKOTO 3apsija.
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B3anmoperictBue 3apsanoB. 3akoH Kynona. TodeuHbIi JIEKTPUUYECKUM 3apsia.
Onektpuueckoe rmone. Hampsok€HHOCTh — dnexkTpuyeckoro moss.  [IpuHnomn
CYIIEPHO3ULUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOIO
TOJISL.

Pabora cun  anmekrpocratudeckoro  moig.  Ilotenmuan.  PasnHocThb
noTeHuuanoB. [IpOBOAHMKM M AMDIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

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

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHME: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHUE HIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO M IIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue Ha3IEKTPU30BAHHBIX TE.

DIEKTPUYECKOE T10JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEXK1y HUMHU U TUDJIEKTPUUECKON 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 COMPOTUBJICHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
IlocnenoBarenpHOE, IapAJLIEIBHOE, CMEIIAHHOE COEAUHEHUE IIPOBOTHUKOB.

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

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

DONEeKTpOHHAs ~ NPOBOJAMMOCTh  TBEPIABIX  METAIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYeCKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IIPUMECHAs MPOBOAUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.
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DONeKTpuYecKuid TOK B  pacTBOpax M  paciuiaBaX  3JIEKTPOIUTOB.
DNEeKTpOIUTHYECKAS TUCCOLMAIS. DIEKTPOIIHU3.

DJIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIH M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [nazma.

TexHudeckne yCTpoOWCTBA M TMPAKTHUYECKOE MPUMEHEHHE: aMIepPMETD,
BOJBTMETP, PpPEOCTaT, HWCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TIPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COTMPOTHUBICHUS HWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUIOIA/IN TOMEPEYHOI0 CEYEHUSI U MaTepHalia.

CMmeniaHHOe COeIMHEHNE MTPOBOIHUKOB.

[Ipsimoe wu3MepeHHe dBNEKTpOABMXKYIIEH cuibl. KopoTkoe 3aMmblkaHHe
rajbBaHUYECKOTO AJIEMEHTA U OI[EHKA BHYTPEHHET'O0 COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO31yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 37MeKTpOABMKYIIEH CHIIbI UCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTposusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTEMaTHKH,
OMoNOTHHU, XUMHH, TeoTpadun U TEXHOIOTHH.

Meowcnpeomemmnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAY4YHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusi, HaOMIOCHIE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: penieHUE CHCTEMBbl YypaBHEHW, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozusn: Mexanndeckoe NBWKEHHE B JKHBOW mpupone, nuddysus, ocmoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUYH, TEILUIOBOE PABHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.
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Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIpPHAs Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEU U
ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IHCCOLMALINS,
rajbBaHUKa.

T'eoepaghus: BnaxHOCTB BO3/1yXa, BETPhI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIH30BAHHUEM MEXaHU3MOB,
y4€T TpPEHHs] B TEXHUKE, MOAIIMIIHUKH, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET W JApPYTrue), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHIUIIUOHEDP, TEXHOJIOTUH
NOJIyYEHUSI COBPEMEHHBIX MAaTEpUajoB, B TOM 4YHCIE HAHOMATEpUaJOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHbIE npuOopBl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[locTositHHBIE ~ MarHuThl.  B3anMonelcTBME  NOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe mone. Bekrop MarHuTHOM wuWHAYKUWU. [IpuHUUMI cynepno3unuu
MAarHUTHBIX MMOJiIeH. JIMHMM MarHUTHOW WHAYKUMH. KapThHa JMHUM MarHUTHOU
WHIYKUIWH TO0JIS TOCTOSIHHBIX MarHUTOB.

MaruutHoe TOJI€ TNPOBOAHMKA C TOKOM. KapTuHa JNWHUN WHIYKUHAU
MAarHUTHOTO TMOJsi JJIMHHOTO MPSAMOr0O MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTylIKU ¢ TOKOM. OnbIT OpcTeaa. BzauMoaelcTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib M HampaBlieHUE. J[BUYKEHHUE 3apsSyKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1oje. PaGoTa cunsl Jlopenma.

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BeKTOpa MarHUTHOU
UHIYKIUA. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe moJie. ODIEKTPOJABIKYILIAs Cujla HHAYKIIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.
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TexHuueckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: II0CTOSIHHBIE
MAarHuThbl, DJJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU JJIEMEHTAPHBIX
YacCTULl, MHAYKIIMOHHAS NIEYb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O MyYKa MarHUTHBIM IIOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHOM MHYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABMKYIIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHMTHOT'O IOTOKA.

SIBiieHne caMOUHYKLIWH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

NccenenoBanve siBIeHUs dJIEKTPOMAarHUTHOW UHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUmMHbIE KOEOAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KoyeOaHHUs.
I'apmonndeckue komebanus. Ilepuon, vactora, ammuutyga u ¢aza KoneOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUN MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
koseOanuii. [IpeBpaleHrue SHepruy MPU TAPMOHUYECKUX KOJICOaHHSX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHbHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMA KoJeOanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTEIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKHE
KoseOanus. Pezonanc. BeiHYXeHHBIEC 3JI€KTPOMAarHUTHBIE KOJIEOaHNS.

Ilepemennbiii  TOk. CHUHYCOMIANbHBIA TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ U JCHCTBYIOIlEE 3HAYEHUE CHJIbI TOKa M
HaIpsKEeHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
MCIIOIb30BaHUS AIEKTPOIHEPTUH B TOBCEITHEBHOM KU3HH.
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TexHuueckue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHHE: DBJIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEaay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTenbHONW CHUCTEMBI (MPY>XUHHBIA WIH
MaTeMaTUYeCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHu.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJIEOAHUH.

HaGmonenue pesonanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) st
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpum mocnenoBaTENbHOM COEAMHEHWUM PE3UCTOpA, KaTYIIKU
WHJIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEPEIAUN.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KoieOaHM Tpy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBaHne NEpeMEHHOIO0 TOKa B LEMM W3 TOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKUA U PE3UCTOpPA.

Tema 2. Mexanuueckue u 3I1eKmMpoOMaAZHUNHbBLE 60TIHbL

MexaHnueckue BOJIHBIL, yCIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJH.

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

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSl M3JyYECHUS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B snekTpomaruutHoil BoiiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHHUE, MPEIOMIICHUE, MOJSpHU3aus, AUPpaKius,
unTepdepenims. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE H OBITY.

[IpuHUMIIBI pagUOCBA3U U TEAEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3blKaJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHUKE W MEJUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneoburomeecs Te€10 Kak HCTOYHUK 3BYKA.

HaGmronenne orpakeHust U IpeJioMIICHUS MEXaHUYECKUX BOJIH.
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HaGmonenue natepdepeHnu u 1uppakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtonenue cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTATYION U
4acTOTOM KoJieOaHuH.

HccnenoBanne CBOWMCTB  DJIGKTPOMAarHUTHBIX  BOJIH: OTpakKCHHUE,
npesioMJIeHUe, Moaspu3anus, udpakuus, UHTEpPEPEeHLIHS.

Tema 3. Onmuxka

I'eomerprueckass onrtuka. lIpaMonuHENHOE paclpoCTpaHEHUE CBETa B
ogHOpoaHOuU cpee. JIyu ceera. ToueuHbI HCTOYHHUK CBETA.

OTtpaxkenue cBeta. 3aKOHbI oTpaxeHHUs: cBeTa. [locTpoeHue nzoOpaxeHuil B
IUIOCKOM 3epKajie.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUs cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. l[IpenenbHbId yroja TOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust cBeta. ClnoxHbIM cocTaB Oenoro ceera. L[ger.

CobOuparome W pacceuBaroniye JuH3bL. ToHKass JnuH3a. @DOKycHOe
paccTosiHUEe W ONTHYEeCKas Cujia TOHKOW JMH3BL. [locTpoeHue wn3o0pa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JaBaeMO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. JudpaximoHHas peméTka. YcClIoBHE HAOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKITUOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE paclpOCTpaHEHUE, OTPAXKEHUE U MPEJIOMIICHHE CBETA.
OnTtuueckue npudopsI.

[TonHOEe BHYyTpeHHEE OTpaxkeHre. Moenb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBeTa.

HaGmonenue nudpakunuu ceera.

Habnronenue nucnepcun cBeTa.
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[lonyuyeHune cnekTpa ¢ MOMOILIBIO IPU3MBI.

[Tony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHOW PEMIETKY.
HaGmronenue noiasipu3anuu CBeTa.

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

Pa3nesn 6. OcHOBBI ClIENMAJIBLHON TEOPUU OTHOCUTEJIbHOCTH

['panumel mpUMEHMMOCTH — KJIaccMueckod — mexaHuku.  [locTynatsl
CHIEIUAJIbHOW TEOPUM OTHOCUTEIBLHOCTU: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIIBHOCTH DUHIIITCHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTU. 3aMeJIJIeHUE BPEMEHU M COKpalleHHe
JUTVHBI.

DHEprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBI.

CBs13b MaccChl ¢ SHEPruel U UMITYJIbCOM PENIITUBUCTCKOM YaCTHUIIBI. DHEPrus
TTOKOSI.

Pa3nen 7. KBanToBas pusuka

Tema 1. Dnemenmul KBAHM OGO ONMUKU

®dotonbl. ®opmyna [lmanka cBs3u sHEpruu (POTOHA C €r0 YACTOTOM. IHEPrus
U UMITYJIbC (HOTOHA.

OTtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dororddexra. YpaBuenue DitHmrerina ana dotodrddexra. «KpacHas rpaHuia»
dboTorddexra.

JlaBnenue ceera. Onbitel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpoCTBA W MPAKTUYECKOE TMPUMEHEHHEe: (POTOIEMEHT,
dboTomaTunK, coiHeUHas O6aTtapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Ceetoguog.

Conneynas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GOTOHOB MpU MEpPEeXoJe aToMa C OJIHOTO YPOBHS SHEPruu Ha Jpyrou. Buisl
criekTpoB. CIIEKTP YpPOBHEW 3HEPTUU aTOMa BOJAOPOJA.
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BosHoBeie cBoiicTBa yactull. Bomusl ne bpoitns. KopmycKyisipHO-BOJIHOBOM
Iyau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.
TexHuyeckue YCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmonenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi
HaGmonenue nuHevaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Peszepdopna mo  ompeneneHuo  cocTaBa
paanoakTuBHOro wu3nydeHus. CBoiictBa anbda-, Oera-, ramma-u3Iy4deHUs.
BrustHue painioakTHBHOCTH Ha KMBBIE OPTaHU3MBI.
OtkpeiTHE TpoTOHAa M HeuTpoHa. Hykmonnas mopens sapa ['eitzenOGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30Tonsl.
Anbda-pacnan. DIEKTpOHHBIA UM TO3UTPOHHBIM Oerta-pacman. ['amma-
U3JlydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.
DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.
Anepnsie peakuuu. /lenenue u cuHTe3 AI€EP.
Anepnsiii peaktop. TepmosmepHbiii cunTe3. [IpobieMbl W TEPCHIEKTHUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTMUECKUE ACIIEKThI SIAEPHOM SHEPTEeTUKHU.
DneMeHTapHble YacTUllbl. OTKpBITHE TO3UTPOHA.
Mertonbl HAOJIIOICHHS ¥ PETUCTPALIAN AIEMEHTAPHBIX YaCTHII.
dyHaaMeHTaIbHbIe B3auMOAeCTBUSA. EAMHCTBO (hr3nveckoit KapTUHBI MUPA.
TexHuueckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, simepHbIil peakTop, aToMHas 0omoa.
Jlemoncmpayuu
Cu€TynK HOHU3UPYIOIIUX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi
HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Ortanbl pa3BUTUs acTpoHoMUH. [IpuKianHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMHH.
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Bun 3Bé3nHoro nHeba. Co3Be3gusi, sipKUe 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mctounuk sHeprun CoyiHIA M 3BE3.
3BE3MIBI, UX OCHOBHBIE XapPAaKTEPUCTUKH. [[narpamMma «CHEKTpajJbHBIA KIacC —
CBETUMOCTBY». 3BE3AbI TJIABHOW IOCIEIOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIABHOM MOCJIEAOBATEILHOCTA. BHYTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABIECHUS O MPOUCXOXKICHUU U 3Boitonnu CoiHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyte — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNamaktuke. Tunsl ramaktuk. Pagroranaktuku U kBazapbl. YEpHBIE ABIPHI B AIpaAX
rajakTHK.

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

Macmtabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuuecxkue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
NPWIOXKEHUM JIs ONpe/ieNieHUs MOJI0OKEHUsI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1sl CEeBEpHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, miianet, Miteunoro IlyTu.

O600maromnee MOBTOpPeHUE

Ponb Qu3ukm ©u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM U THUYECKOU cdepax AeSTEIHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUH B COBPEMEHHOM HAYYHOU KapTUHE MHUpPA, POJIb (PU3NIECKOU TCOPUH
B (OpPMHUPOBAHHUM TMPEJACTABICHHNH O (PU3NUECKOW KapTUHE MHUPA, MECTO
dusznueckor KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBJICHUIN O TIPUPO/IE.

Me:xknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBS3€d C KypcaMH MAaTEMATHUKH,
OWoNoTNU, XUMHH, TeoTpaduu U TEXHOJIOTUH.

Meoswxcnpeomemmnvle nouamusl, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHWE CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBI M MX MPOEKUMH HA OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB,
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MPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKIMM, NPU3HAKU TOAOOUS TPEYTOJIHLHUKOB,
onpeiesieHne MIoNaau IIOCKUX GUryp u oobEmMa ted.

buonoeus: »snekTpuueckue SBICHUS B JKUBOM NpHUpOJE, KojieOaTelbHBbIC
JIBUKEHUS B )KMBOU MPUPOJE, ONTUYECKUE SABJICHUSA B )KUBOU NPUPOJIE, AECUCTBUE
paaualuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs] CTPYKTYypa TBEPABIX
TEJN, MEXaHU3Mbl O0Opa30BaHMUS KPUCTAUIMYECKONM pEHETKH, CIEKTPaJbHBIMI
aHAJIU3.

leoepaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3alleKM MATHUTHBIX  PYII,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMJIICTPSICEHUIA.

Texunonoeus: JWHUAM DIIEKTPONEPENAY, TEHEPATOP MEPEMEHHOTO TOKa,
3JIEKTPOABUTaATENIb, WHIYKUHMOHHAS II€Yb, pajap, PaJIUuONPUEMHHUK, TEJIEBU30D,
anteHHa, tenedoH, CBU-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.

IINIAHUPYEMBIE PE3VJBbTATHBI OCBOEHHA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenvera «®du3rMka» Ha YpOBHE CpEIHEro OOIIEro
oOpa3oBanus (06a30BBI YpOBEHb) AOHKHO OOECIEUUTH JTOCTUKEHHUE CIIETYIOIINX
JUYHOCTHBIX, METANPEAMETHBIX U MPEMETHBIX 00pa30BaTENbHbBIX PE3YIbTATOB.

JIMUYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yNbTAThl OCBOCHUS yueOHOTO mpenMera «DU3nKay» MOJKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaromIMXCsl PYKOBOJICTBOBATHCS
chopMHUpOBAaHHOW BHYTPEHHEHW IIO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPAIUIIUOHHBIM TEHHOCTSIM POCCHMCKOTO O0OINEeCTBa, PACHIUPEHHE >KU3HEHHOTO
ONBITa M ONbBITA JESITEIBHOCTH B MPOLIECCE PEealn3allui OCHOBHBIX HAIlPaBICHUU
BOCIIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKON MO3UITUH 00YUaIONIErocsi KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATAE  TPAJULMOHHBIX  OOIIECYEIOBEYECKUX T'YMAHUCTHYECKHX U
JEMOKPATUYECKNX IEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B MHTEpPECAX TIPa)KJAHCKOTO
o0IIecTBa, y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTEeIbHON OpTaHU3AIUY;

YMEHHE B3aUMOJIEMCTBOBATH C COMAIBHBIMUA HHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIUSIMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JI€STEIbHOCTH;
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2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hopMUPOBAHHOCTH POCCUUCKOU IPaKIaHCKON UJICHTUYHOCTH,
MaTpUOTHU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJAM, JAOCTHKEHUIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO TTOBEICHNUS;

CIIOCOOHOCTh OIICHUBATH CHUTYAllMI0 M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NEATENBbHOCTH YUEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B MMOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3¢TETHYECKOT0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIIOYasl 3CTETUKY HAYYHOIO TBOPYECTBA,
npucyiero (GU3n4ecKo HayKe;

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpPEC K pa3uuHbIM cepam mpodeccroHaTbHON AEATETbHOCTH, B TOM
YHUCJIe CBA3AHHBIM C (PU3UKON M TEXHUKON, yMEHUE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHBI;

TOTOBHOCThH M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPa30BaHUIO B 00JACTH
(bu3MKU Ha TPOTSHKEHUU BCEH KU3HU;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBICHUE JCUCTBUN B OKPYKAIOIIEH CpEZle HA OCHOBE
3HAHUA LU YCTOMYMBOTO Pa3BUTHS YEIIOBECUECTBA;

paclIMpeHue omblTa AEATEIbHOCTH JKOJOTUYECKOW HAIpPaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM MO (HU3UKE;

7) HEHHOCTH HAYYHOT 0 MO3HAHMS

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (PU3NYECKOIN HAYKH;

OCO3HAHME LIEHHOCTM HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B MHPOLECCE
u3ydeHus:  (QU3HKKA  OCYHIECTBJISATH  NPOEKTHYIO U HCCIEIO0BATEIHCKYIO
JNEATENbHOCTh MHANBUAYAIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
Bba3oBble JJoruueckue JelcTBUA:
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CaMOCTOSATETLHO  (OPMYyIHpPOBaTH M aKTyallM3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpPENeNSITh IEeU JACSITCIbHOCTH, 3a7aBaTh IapaMeTPbl W KPUTECPUU HX
TOCTKEHUS;

BBISBJISATH 3aKOHOMEPHOCTHM U TPOTHBOPEYHS B  paccMaTpPUBAEMBIX
(U3HYECKUX SIBIICHUSX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIM3a HMEIOIIUXCS
MaTepHATbHBIX K HEMAaTepHUaTbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OLICHUBATh PUCKH TOCJICACTBUH JCSITCIBHOCTH;

KOOPJMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX pPeajbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

Ba3oBble ucciienoBaTe/IbcKHeE TeHCTBHSA

BJIQJICTh HAYYHOH TEPMHUHOJIOTHCH, KIIFOUCBBIMU TOHITHSIMH M METOJIAMHM
(bu3HUECKON HAYKH;

BJIa/ICTh HaBBIKAMHU YUEOHO-HUCCIICAOBATEIIBCKOM U MMPOCKTHOM JIEATCILHOCTH
B 00acTu ()U3UKH, CTOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY MOUCKY
METOJIOB pEIIeHMs 3a7ad (PU3NUYECKOr0o COJEp)KaHMs, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB MTO3HAHUS;

BJQJ€Th BHUJAMU JCSATEIBHOCTH TIO TOJYYEHHIO HOBOI'O 3HAHHS, €ro
UHTEpIIpeTaluy, MNpeoOpa3oBaHUI0 U TPUMEHEHHI0 B Pa3IUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3/IaHUU YY€OHBIX TPOEKTOB B 00JaCTH (HU3HKHY;

BBISIBJISITh TIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajauy,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HAXOJWTh apryMEHThI JUIsl JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JOCTOBEPHOCTH, MMPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSAX;

cTaBuUTh # (HOpPMYIUpOBaTh COOCTBEHHBIC 3aJadydM B 0Opa3oBaTEIbHOU
JESITETHbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU DUBUKY;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TMEPEHOCUTh 3HaHUS TO (U3MKE B TPAKTUYECKYIO 00JaCTh
KU3HEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOJIXOIBI M PEIICHUS;

CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aThTePHATUBHBIC PEIICHHUS.

Pabora ¢ undgopmaumeii:
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BJIQ/ICTh HaBBIKAMH TOJyYeHUsS WH(pOpMAIuu (U3UUECKOTO COICPKAHUS U3
HUCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIICCTBISITh IIOWCK, aHAJM3,
CUCTEMATH3allUI0 W HMHTEPIPETAINI0 MHGOPMAIMKN PAa3IUIHBIX BHUIOB W (HOpM
MIPEICTABIICHUS;

OIICHHBATh JIOCTOBEPHOCTH HH(OPMAITNH;

UCIIONIb30BaTh  CpPeACTBA  HMH(POPMAINMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHWH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OPTaHU3AIIMOHHBIX
3a/1ad ¢ COOJIOJICHHEM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOEPEIKECHHS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
MHPOPMAIIMOHHOM 0€30MacHOCTH;

co3daBaTh TEKCThl (PU3WYECKOTO COJAEpX,aHUS B PA3IMYHBIX (popMmarax ¢
y4€TOM Ha3Ha4YCHHsI HH(OPMAIIMH U 1IEJICBON ayJAMTOPUH, BEIOMpPAs ONTHMAIIBHYIO
dbopMy TpeICTaBICHUS U BU3yaJTU3aIIHH.

KoMMyHuKAaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBJIAThH OOIIICHHE Ha YPOKaX (PU3MKU U BO BHEYPOUHOU JEATEIHLHOCTH;

pacrio3HaBaTh TPEANOCHUIKM  KOH(MJIUKTHBIX CHUTyalldd ©W  CMST4aTh
KOH(JIUKTHI;

Pa3BEPHYTO U JIOTUYHO H3JIAraTh CBOK TOYKY 3PEHHUSI C HUCIOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYATHLHON
padoTHI;

BBIOMpATh TEMAaTHKy U METOJBl COBMECTHBIX JCHCTBUM C y4ETOM OOIIHUX
WHTEPECOB U BO3MOYKHOCTEH KaXKJ0r0 YieHa KOJUICKTUBA;

NpUHUMATh II€JIM  COBMECTHOM  JAEATENIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBAaTh JCUCTBUS MO €€ JOCTHKECHHUIO: COCTaBJISATh IUIAH JIEMCTBUM,
pacrpenensaTh pojad ¢ y4€TOM MHEHHMH YYaCTHUKOB, OOCYXJIaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OIIEHUBATh KAadye€CTBO CBOEr0 BKJIaJa M KaXKJAOr0 y4YaCTHMKA KOMaHIbI B
OOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE TPOEKTHI, OICHHWBATh WJIEM C TO3UIMU HOBU3HHI,
OPUTHHATBLHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIATh TO3WTUBHOE CTPATETMYECKOE TMOBEIACHUE B Pa3IUYHBIX
CUTYAIUAX, IPOSIBISATH TBOPUYSCTBO U BOOOPAKECHHUE, OBITH HHUITUATHBHBIM.

PeryjisiTUBHBbIC YHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranuszanus:
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CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENbHYIO JAESITENIBHOCTh B 00JacTH
(U3MKM W acCTPOHOMHH, BBISABIATH MNPOOJEMBI, CTaBUTh MU (OPMYIHPOBATH
cOOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUIAH DPEIICHUS PAaCUETHBIX U KaYECTBEHHBIX
3a/1ay, IUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOUIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MIPEANOUYTCHHUH;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKHU Y4eOHOTO ITpeMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMeHTHUpOBaTh €ro, OpaTb Ha celd
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO 3PYAUIMU B 00JacTH
(U3HMKHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, IMOUMOHAJIbHBII HHTEJJIEKT:

J1aBaTh OLICHKY HOBBIM CHUTYAallMsIM, BHOCUTh KOPPEKTUBBI B NIE€SITEIbHOCTD,
OILICHMBATh COOTBETCTBHE PE3YIHTATOB IIEJISIM;

BJIaJIeTh  HAaBbIKAMU  [IO3HABAaTEJIBHOM  peQieKCMH  Kak  OCO3HAHUs
COBEpIIAEMbIX JIEUCTBUA M MBICIUTENbHBIX TPOLECCOB, MX PE3YJNbTaTOB H
OCHOBAHMU;

UCMOJIb30BaTh NPUEMBI pedIeKCUu Il OLEHKU CUTYyalluu, BbIOOpa BEPHOTO
peIIeHNS,;

YMETh OLICHUBAaTh PUCKM M CBOEBPEMEHHO IIPUHUMATh PEIIEHUS MO0 HX
CHU)KCHHIO;

OPUHUMAaTh MOTHBBI M apryMEHTHl JPYTUX I[PH aHAJIU3€ pPE3yJbTaTOB
NEATENBHOCTH;

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

OPUHUMAaTh MOTHBBI M apryMEHTHl JPYTUX I[PH aHAJIU3€ pPE3yJbTaTOB
NEeSATENbHOCTH;

IpU3HABATH CBOE MPABO U MPABO IPYIHX Ha OLIUOKHU.

B mponecce NOCTHKEHHUS JIMYHOCTHBIX PE3YJbTATOB OCBOEHUS IMPOTrPaMMBI
nmo (Qu3uKe s YpOBHA CcpeaHero oOmero oOpa3oBaHus y OOyYaronIuxcs
COBEPIIEHCTBYETCS HYMOLIMOHAJIBHBIN UHTEIJIEKT, IIpEANOoIararoInmi
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE
COCTOSIHME, BUCTh HAMpaBICHUS Pa3BUTUS COOCTBEHHON 3MOIMOHAILHOU CEpBI,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJMPOBAHMS, BKJIIOYAIOLIEIO0 CaMOKOHTPOJb, YMEHHME IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIIOBEIEHHE, CIIOCOOHOCTh aJalNTUPOBATBCA K
SMOLIMOHAJILHBIM U3MEHEHUSAM U MPOSIBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
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BHYTPEHHEN MOTHUBALWU, BKIIIOYAIOIICH CTPEMJICHUE K JOCTHIKEHUIO LICIU U
yCIlexy, ONTMMM3M, WUHULMATUBHOCTb, YMEHHE ACHUCTBOBATH MCXOIs U3 CBOUX
BO3MOKHOCTEN;

SMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh IMOLIMOHAIBHOE COCTOSIHUE
IpYruX, YYUTBIBaTh €ro NpPH OCYUIECTBICHUM OOIICHHs, CIOCOOHOCTh K
COYYBCTBUIO U CONIEPEKUBAHHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIIOYAIOLIUX CIIOCOOHOCTh BBICTPAaUBAaTh OTHOLLIEHUS
C IPYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBISATH UHTEPEC U pa3periaTh KOHQIUKTHL.

NPEAMETHBIE PE3YJIBTATHBI

K xonmy oOyuenuss B 10 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTOo (UMK B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B MPAKTUUYECKON JEATCIbHOCTH JIFO/ICH;

YUUTHIBATh TPaHUIIBl TMPUMEHEHUS W3YUYCHHBIX (PU3MYECKUX MOJICTIeH:
MaTepHalibHasl TOYKA, HHEPIIMAIbHASL CUCTEMa OTCUYETa, a0COIIOTHO TBEPIOE TENO,
UICATbHBIN ra3, MOJEIHN CTPOCHUS T'a30B, KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij MpU pelieHnH PU3NYECKUX 3a/1ay;

pacno3HaBaTh (pu3nMYecKue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJSPHO-KUHETUYECKON TEOpUHM CTPOCHHMS BEIIECTBA U
ANEKTPOJAVHAMUKHU:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JIBUKEHUE, CBOOOJTHOE TAJEeHUE TeJ, ABWKEHHE IO OKPY>KHOCTH, HWHEPIIUS,
B3auMoeicTBHe Ten, Tuddy3us, OPOyHOBCKOE IBMIKEHHUE, CTPOCHHUE JKUIKOCTEH
U TBEPABIX TEJl, U3MEHEHNE 00BEMA TeJ IPU HarpeBaHUU (OXJIAXKIACHHUH ), TETIJIOBOE
paBHOBECHUE, HCIIAPEHHE, KOHIEHCAILMs, IUIaBICHUE, KpHUCTALIM3alUs, KUIICHHE,
BJIQXKHOCTh BO3/yXa, MOBBIIICHUE JABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
coCcylle, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B  HM30IpOIleccax,
ANEKTpU3aIUs TeJl, B3aUMOICHCTBHE 3aPSAI0B;

OMKCHIBATh MEXAaHUYECKOE IBIKEHUE, HCIONB3Ys (PU3NYECKHUe BEIWYUHBI:
KOOpAWHAaTa, NyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHUJa,
HUMITYJIbC T€Ja, KUHETUYECKasl SHEPrus, MOTEHIMAaIbHAas YHEPrusi, MEXaHU4YeCcKast
paboTa, MexaHMYecKass MOIIHOCTb; NPU ONHCAHWU MPABWIBHO TPAKTOBATH
(du3nUecKnii CMBICT MCIOJB3YEeMbIX BEIIMYWH, WX OOO3HAYCHHUS W €IIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUUYUHY C JAPYTHUMH
BEJINYMHAMU;

OMKUCHIBATh H3YyUYCHHBIC TEIUIOBbIE CBOMCTBA TEJl U TEIJIOBBIC SIBICHUA,
UCIONb3ysd (PU3MYECKUE BEJIMYMHBI: JaBJIE€HUE Tas3a, TeMmIepaTrypa, CpeaHss
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KMHETUYECKasl SHEPIHsl XaOTUYECKOI0 JABUKEHUS MOJIEKYJ, CPEIHEKBAIpaTHUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS 3HEprus, padora rasa,
KO3 (PUIMEHT TMOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENs; MPU OMHCAHHUU
MPaBUWIBHO TPAaKTOBaTh (PU3MYECKUI CMBICT MCHOJIb3YEMBIX BEJIHWYUH, HX
00O3HAaUeHUsT W EAWHMIBI, HaXOAUTh (OPMYJbl, CBA3BIBAIOUIUE JIAHHYIO
(U3MYECKYIO BEJIMYUHY C IPYTUMU BETMYUHAM;

OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLECCHI), UCTIONIb3Ys (PU3MUECKUE BEIUYMHBI: HJIEKTPUUECKUN 3apsl,
ANEKTPUUECKOE T0JIe, HAMPSXKEHHOCTh MOJIs, MOTEHIUAN, Pa3HOCTh MOTEHIMAJIOB;
OpU OINUCAHWU TPABUIBHO TPAKTOBaTh (PUIMYECKUH CMBICT HCHOJIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHHUS W EJUHUIBI, YKa3blBaTh (DOPMYJIbI, CBS3bIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C APYTUMH BEJIMYMHAMU;

aHAIM3UPOBATH (PU3MYECKHUE MPOLIECCHl U SIBJICHUS, UCHOJb3Yysa (pu3nyeckue
3aKOHBI M MPUHIUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonst HeioToHa,
3aKOH COXpaHEHUs] MEXaHWYECKOW DHEPruH, 3aKOH COXPaHEHHs HMITyJbCa,
NPUHIUN CYNEPIO3UIIMKA CWJI, TIPUHIUI PAaBHONPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJEKYJISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOEHHS BEIEeCTBA, Ta30BbIe
3aKOHBI, CBSA3b CpeHEH KMHETHYECKOW SHEPIHH TEIJIOBOTO JBHXKCHHS MOJIEKYIH C
aOCONIOTHOI TeMIepaTypoil, NepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOro 3apsAna, 3akoH KyioHa, mpu 53TOM pas3iuyarh CJIOBECHYIO
(opMyIUpPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAXKEHHE U YCIOBHs (IpaHULIBL,
001acTi) NPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TNPUHIMUIBI JACHCTBUA MallMH, MHOpUOOPOB WU
TEXHUYECKUX YCTPOWCTB; pa3jinyaTh YCIOBUS MX 0€30MaCHOr0 MCHOJIb30BaHUS B
ITOBCEIHEBHOM KU3HU,

BBIMOJIHATD OJKCIEPUMEHTBHl 10 HCCIEJOBaHUIO (U3MUYECKUX SBICHUM WU
IPOIIECCOB C HCMOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHI, NpH 3TOM
dbopmynupoBaTh mpoOJeMy/3ajgady W THUIOTE3y Yy4eOHOTO OSKCIEePHMEHTA,
coOupaTh YCTaHOBKY M3 IMPENJIOKEHHOTrO O0OpYyIOBaHUs, MPOBOAUTH OMNBIT U
(opMyIUpPOBaTH BHIBOJIBL;

OCYILIECTBJISATH MPsIMbIE U KOCBEHHbIE N3MEPEHUsI PU3NYECKUX BEIUYUH, MIPH
TOM BBIOMpPATh ONTHUMAJBHBIM CIOCOO M3MEPEHUS U MCIOJIb30BATh H3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEZIOBATh  3aBHCHUMOCTH  MEXAYy  (U3MUEeCKMMHM  BEIMYMHAMHU  C
MCIIOJIb30BAaHUEM TMPSIMBIX HU3MEpPEHUi, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKcupoBaTh pe3yJbTaThl MOJIYYECHHOW 3aBUCHUMOCTH (PU3NYECKUX BEIUYHMH B
BUjie Tabnuil U rpaduKoB, AeTIaTh BHIBOABI IO Pe3yIbTaTaM UCCIIEI0BaHUS;

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MPHU MPOBEACHUM HCCIEA0BAHUNA B
paMKax ydeOHOro »HKCIIEPUMEHTA, Y4EeOHO-HCCIENOBATENbCKON M IPOEKTHOU
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JESATENbHOCTU C HCIONb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1a0OpPaTOpPHOro
000py10BaHMUS;

pemiarb pacy€éTHbIE 3a7auyd C SIBHO 3aJaHHOM (DU3MYECKOW MOJEbIo,
UCIOJIb3Ys (PU3MYECKHE 3aKOHBI U MPUHLIUIIBI, HA OCHOBE aHaJn3a YCIOBUA 3aJa4u
BbIOMpATh (DU3UUECKYI0 MOJEIb, BbIACIATh (PU3NUYECKUE BEIUYUHBI U (POPMYIIBI,
HeoOXonUMbIe Il €€ pEelleHUs, MPOBOAMTH PAcU€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAYCHHs (PU3HUECKON BETNYUHBI;

pelaTh Ka4YeCTBEHHBIE 3a/1a4i: BHICTPAUBATh JJOTUYECKHA HEMPOTUBOPEUNBYIO
LEMOYKY pacCYXIEHUW C OMNOpOl HAa HM3yYECHHBIE 3aKOHBI, 3aKOHOMEpPHOCTHU U
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHWHM  y4yeOHBIX  3a7a4  COBpPEMEHHbIC
uH(OPMAIIMOHHBIC TEXHOJOTUM ISl TOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
U Tpe/CcTaBleHuss yueOHON M HAyYHO-TIOMYJISIpHOW MH(OpMAIUK, MOJYYSHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOTy4aeMyt0 HHPOPMAIIUIO;

IPUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIECCOB OKPYXAIOIIET0 MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHI;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
It o0ecriedeHus: 0€30MacHOCTH MpU 0OpaIieHUuH ¢ TpUOOpaMHu U TEXHUYECKUMHU
YCTPOMCTBAMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJEHUS HOPM SKOJOTUYECKOTO
NOBEJEHUS B OKPY’KaIOIIEH Cpeae;

pabotaTh B TpylNIle C BBHINOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIbL, PAUOHAIBHO pACHPENEIsITh OOA3aHHOCTH H
IUIAHUPOBATh JIEATEIIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJICKBATHO OLICHUBATH
BKJIAJ] KXKJOTO M3 YYACTHUKOB I'PYIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIEMBI.

K xonmy oOyuenmss B 11 KJjacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KApTUHbI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJOTHHM, B NMPAKTUYECKOW AECATEIBHOCTH JIFOAECH, LIEJIOCTHOCTh U €IUHCTBO
(buznuecKoi KapTUHBI MHUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUYECKUX MOJENeH:
TOYEYHBIN JIEKTPUUECKHUM 3apsl, JIyd CBETA, TOUCUHBI UCTOYHUK CBETA, SJACPHAS
MOJICNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Siapa TMPHU perieHUuH (PU3NIECKUX
3a;ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA W KBAHTOBOW (DM3HKU: DIIEKTPUUYECKAS MTPOBOIUMOCTH,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJIECHCTBHE
MAarHuToOB, JJICKTPOMArHUTHAasi WHAYKIUS, JACHCTBUE MArHUTHOTO TOJ Ha
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MPOBOJHUK C TOKOM W JBIDKYIIHMMCS 3apsl, JJICKTPOMAarHUTHBIC KOJeOaHWUS U
BOJIHBI, TMPSIMOJMHEHHOE pacIpOCTpaHEHHE CBETa, OTPaXCHHE, TNPEIOMIICHHUE,
uHTeppepeHnrs, audpaknus W TONApPU3alUs CBETa, JHCIEPCUsS CBETa,
dotoanekrpuueckuii 3pdekrt (hororddekrt), cBeTOBOE AaBleHNE, BOSHUKHOBEHUE
JUHENYATOTO CIEKTpa aToMa BOJOpOAa, €CTECTBEHHas W HMCKYCCTBEHHAs

PaauOaKTUBHOCT;
ONMKCHIBaTh W3YYEHHBIE CBOMCTBAa BEUIECTBA (DJEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pa3JIMYHBIX  cped) W

AJIEKTPOMArHUTHBIE SIBJICHUS (TIPOIIECCHI), HCMONB3YS (PU3NUEeCKue BETUYUHBI:
ANEKTPUUECKUIN 3apsjl, CUJia TOKA, DJIEKTPUYECKOE HAIpsIKEHUE, JIEKTPUUYECKOEe
COMPOTHUBIICHHE, PA3HOCTh MOTEHIMAJOB, 3JEKTPOJABIKYILIAs cuiia, paboTa Toka,
WHIYKIUST MarHUTHOTO Toyisl, cujia Awmrepa, cwia JlopeHiia, WHIYKTUBHOCTH
KaTYIIKH, SHEPrusl JJICKTPUYECKOrO0 W MArHUTHOTO TIOJICH, TMEepHuoa M YacToTa
KoseOaHuii B KoJieOaTeJIbHOM KOHTYpE, 3apsii M Ccujla TOKa B Ipoliecce
FapMOHUYECKUX JJEKTPOMAarHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOSHHE U
ONTHYECKAasl CHWJIa JIMH3bI, NPH OIMUCAHWHM TMPABWUIHHO TPAKTOBATh (DHU3UUYCCKHIMA
CMBICI HCIIOJIB3YEMBIX BEJIMYWH, HMX OO0O3HAUCHUsS] W CIUHMIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JaHHYK (U3WYECKYH0 BEIWYHUHY C JPYTUMH
BEJIMYMHAMU;

ONHUCHIBATh H3YyYCHHBIE KBAHTOBBIE SIBJICHUA M TPOLECCHI, HCIOIb3Ys
¢usznueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
4acToTa CBETa, PHEPTHUsl U UMITYJIbC (DOTOHA, IEPHO/I MOTypacnaaa, YHEPTUs CBSA3H
aTOMHBIX SIIEP, NPU OINUCAHUU TPABUIBHO TPAKTOBATh (PUIUYECKUNA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYCHUS M EIWHUIIbI, yKa3blBaTh (HOPMYIIBI,
CBS3BIBAIONINE JIAHHYIO (U3MYECKYIO BEIWYMHY C JAPYTUMH BEITUYHMHAMM,
BBIUUCTISITH 3HaUYCHNUE (PU3NYECKON BEJIMUNHBI;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SIBICHUS, UCIONB3Yys (pusndeckue
3aKOHBI U MPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapaIeIbHOTO
COCOUMHEHUS MPOBOJHUKOB, 3aKOH J[koyns—JleHna, 3aKkOH BIEKTPOMArHUTHOU
MHIYKIHWH, 3aKOH MPSMOJUHEWHOTO0 PACIPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHHS
CBETa, 3aKOHBI MPEIOMIICHUSI CBETa, ypaBHeHHe ODifHmTelHa Mt doTtodrddexra,
3aKOH COXPAaHEHHUSl SHEPruH, 3aKOH COXPAHEHUS HMMIYJIbCA, 3aKOH COXPaHEHHUS
AIEKTPUYECKOr0 3apsijia, 3aKOH COXPAaHEHHUSI MAacCOBOIO 4uUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO Pacmaa, Mpy 3TOM pa3ndaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIpAXKEHHE U YCJIOBHUS (IpaHUIbl, 00JacTH)
MIPUMEHUMOCTH;

ONpENENATh HAMIPaBIECHUE BEKTOPAa MHAYKIIMM MAarHUTHOTO MOJIsi IPOBOHHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHna;
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CTPOUTH M OMNHUCHIBATH H300pa)KEHUE, CO3/1aBAEMOE ILUIOCKUM 3€pPKaJIOM,
TOHKOM JINH30U;

BBITIOJIHSITh OKCIIEPUMEHTHI MO HCCIEIOBAHUIO (PU3UYECKUX SBICHUU U
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUU: MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEJIOKEHHOTO O0OpYAOBaHHUS, MPOBOJIUTH OMNbBIT U
dbopMyITHUpPOBATH BHIBOJIBL;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYMH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCJIEJIOBAaTh 3aBUCUMOCTH (U3UYECKUX BEIUYMH C UCIOJIb30BaHUEM
OpSMBIX HW3MEPEHUN: TPU OSTOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOJTYYCHHOW 3aBUCUMOCTH (U3WYECKUX BEIWYUH B BHUJAC TaOIHI] U
rpaduKoB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMS;

coOmroaTh npaBuiia 0€30MacHOr0 TpyAa MpH MPOBEACHUHN MCCIEAOBAHUNA B
paMKax ydeOHOTO DSKCIIEpUMEHTa, Yy4eOHO-UCCIEIOBATEILCKONM U MPOEKTHOMU
JEATeTbHOCTH C MCTOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a yCIOBUSA 3a/1auu
BbIOMpATh (HU3MYECKYI0 MOJIENb, BBIACIATh (PU3NUYECKUe BENTUYUHBI U (POPMYIIBI,
HEOoOXOUMBbIE ISl €€ pelleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAY€HUS (PU3UYECKON BEITUUNHBL;

pemaTh KaYeCTBEHHbBIE 3a/1aui: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXIEHUW C OMOpOl Ha M3YyUYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
bu3ndecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWHM  y4yeOHBIX  3a7a4y  COBPEMEHHbBIC
MH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHUS Y4eOHOW M HAy4IHO-TIOMYJISIPHOW HMH(POPMAIINH, TTOTYYECHHON U3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

OOBSCHATh TPHUHIIUIBI JCHCTBUS MAIWH, MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3indaTh yCIOBUS UX O€30MMACHOTO HCIOIH30BAHUS B MMOBCEIHEBHOM
KU3HMU;

IPUBOIUTH MPUMEPHI BKIAJa POCCHICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOILIECCOB OKPYXAIOIIEr0 MUpa, B pa3BUTUE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
JU1si obecriedeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHUYECKUMU
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YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM 3KOJOTHUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYINE C BBHIIOJHEHUEM pPA3JIMUHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNaTh OOSI3aHHOCTH U
IJIAHUPOBATh JCSATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHWBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.
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TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

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

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

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazueny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHTbhl KBAHTOBOW ONITUKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 C 4
TPOCHHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5
TOMHOC PO https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7

bubmmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Paznesn 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061marolee MOBTOPEHNE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
n/n Tema ypoka Bcero Kontpobusie | Hpaxrieckie H3yUYeHus o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunslie MGT(})[;BI HO?I,)H.:HI/I;[ 1 brbmmorexa [OK
04.09.2024 | https://m.edsoo.ru/ff0c32e2
OKPYXAIOIIEro MUpPa
Ponb u MecTo pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
HAyYHOUH KapTHUHBI MHpa, B 05.09.2024 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN JACSATEIbHOCTH JIIOICH
Mexannueckoe OBMKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYSCKOTO 1 bubmuorexa [JOK
newkeHus. [lepemenienre, CKOPOCTb, 11.09.2024 | https://m.edsoo.ru/ff0c3508
YCKOPEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
JIBUKEHUE 12.09.2024 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE 1 bubnunoreka [JOK
JIIBHKEHUE 18.09.2024 | https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO IMTaCHUA 19.09.2024 | https://m.edsoo.ru/ff0c39cc
KpuBonunHeiiHOe n1BUXKEHUE.

7 JIBuKEeHNE MaTepUAIILHOW TOYKH I10 1 Bubmmorexa LIOK

25.09.2024 | https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH
8 [Ipunuun otHOCUTENBHOCTH ["anunest. 1 bu6mmoreka [JOK
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HHepuuanbHbie CHCTEMBI OTCUETA. 26.09.2024 | https://m.edsoo.ru/ff0c3be8
Ilepsbiit 3ak0oH HproToHa
Macca tena. Cuia. [Tpunuun
9 CYIEpIO3UINH cuil. Bropon 3akoH bubmorexa HOK
& ' 3 02.10.2024 | https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepruaTbHON TOYKH

10 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepHATbHBIX TOYEK 03.10.2024 | https://m.edsoo.ru/ffoc3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsokecT. [lepBas kocMuyeckas bubmorexa HOK

P 09.10.2024 | https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena 10.10.2024 | https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoagduuumeHt Tpenus.

13 Cuna czn OTI/IBJIeSI/I(if)I;I u BI/IE(GHI/II/I Bubmmorexa [JOK

P P 16.10.2024 | https://m.edsoo.ru/ffOc3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpanaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmenT cunbl. [lnedo cubl. YcnoBus 17.10.2024 | https://m.edsoo.ru/ffOc41a6
PaBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUYKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
Wmiynbsc cuiibl. 3aKOH COXpaHEHUS 23.10.2024 | https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOLITHOCTD CHITBIL.

16 Kunernueckas sHeprus bubnuoreka [IOK
MaTepualibHOW Touku. Teopema 00 24.10.2024 | https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW SHEPTUI

17 [loTreHunanpHas sHeprus. bu6mmoreka [JOK
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[ToTenumanpHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

06.11.2024

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATIBHBIC
cuitel. CBs3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C ©3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aKoH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

07.11.2024

bubmmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopnast pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3HMHOBOTO JKT'yTa»

13.11.2024

20

KonTtponsHas paboTa o reme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

14.11.2024

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

20.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHuUsi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

21.11.2024

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosiHHas ABOF&I[pO

27.11.2024

24

TemnmoBoe paBHOBECHC. TeMnepaTypa

37



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

u e€ n3mepenue. [llkana remneparyp
Lenbcus

28.11.2024

Wneanpusii raz 8 MKT. OcHoBHOE

bub6mmorexa [{OK

25 ypaBHeHue MKT 04.12.2024 | https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEN KUHETUYECKOM SHEPrUuun bubnuoreka [JOK
JIBUKCHHSI MOJICKYJ1. Y paBHEHUE 05.12.2024 | https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akon [anpToHa. ['a30BbIE 3aKOHBI 11.12.2024
JlaGopaTtopHnast pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI 12.12.2024
Pa3peKEHHOTO Ta3ay

29 H3omporiecchl B UI€alibHOM ra3e u ux bu6mmoreka [IOK
rpaduyeckoe npeacTaBieHNue 18.12.2024 | https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOIUHAMUYECKOU CUCTEMBI U

30 crioco0nl e¢ m3menenus. KomuyaectBo bubnuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst 19.12.2024 | https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEaTbHOTO
raza

31 Bupl Temonepenaun Bubmorexa OK

25.12.2024 | https://m.edsoo.ru/ff0c5c36

VY enpHast TENIOEMKOCTD BEILIECTBA.

39 KonunuecTBo TennoTel npu bubnuoreka [IOK
Teruionepenave. AanadaTHbIA 26.12.2024 | https://m.edsoo.ru/ff0c5c36

nporiecc
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[IepBblii 3aKOH TEPMOJUHAMUKH U €TI0

bubmuoreka [JOK

33
MpUMEHEHHE K N30TpoIieccam 09.01.2025 | https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs nporeccoB B

34 npupojie. Bropoii 3akon bubmorexa HOK

PHpOAE. BTop 15.01.2025 | https://m.eds00.ru/ff0c6230
TEPMOTUHAMHUKHU

35 [Tpunnun nevicteus u KII/ TerumoBoi bubmmoreka [IOK
MaITUHBI 16.01.2025 | https://m.edsoo.ru/ff0c600a

36 ukn Kapno u ero KITJ] 99 01.2025

37 DKOJIOTHYECKHE MTPOOIEMbI
TETJIODHEPTETUKU 23.01.2025

38 O6o06matomuii ypok «MostekysipHast bubmuorexa [JOK
¢u3nka. OCHOBBI TEPMOTUTHAMUKI 29.01.2025 | https://m.edsoo.ru/ff0c6938
KonTtponsHas padoTa o Teme

39 «Monekymnspras ¢uszuka. OCHOBBI 1 bubmorexa IOK

YIp ’ 30.01.2025 |  https://m.edsoo.ru/ff0c6a50
TEPMOINHAMHKID)

40 [TapooOpazoBanre U KOHICHCAIIHS. bubnuoreka [JOK
Hcnapenue n kunexHue 05.02.2025 | https://m.edsoo.ru/ff0c63b6
AOGCOIIOTHAS M OTHOCHUTEIIbHAS

41 BJI&YKHOCTH BO3/lyXa. HacklmeHHbIH bubmorexa HOK
ap AYES- - 06.02.2025 | https://m.edsoo.ru/ff0c64d8
Trepnoe Teno. Kpucramimyeckue u
amopdHbIe Terna. AHU30TPOIHSI

42 CBOWCTB KpHCTAILIOB. JKuakue bubmorexa HOK

P AR 12.02.2025 | https://m.edsoo.ru/ffOc65f0
kpuctaibsl. CoBpeMeHHbIE
MaTepHaIbI

43 [InaBneHue n KpucTaUIA3ALMSL. bubnuoreka [IOK

VaenpHasg TEIIOoTa IJIaBJIEHUS. 13.02.2025 | https://m.edsoo.ru/ff0c6708
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Cybnumarus

44 VYpaBHEHME TEILIOBOro OajaHca buGnnorexa [IOK
p 19.02.2025 | https://m.edsoo.ru/ff0c6820
DneKkTpu3aius Tei. DINeKTPUISCKUU
45 3aps. JIBa BUIa DIEKTPUUECKUX bubmorexa LHOK
PAL. a p 20.02.2025 | https://m.edsoo.ru/ff0c6bcc
3apsI0B
ITposo , IUDJIE
46 HCI))J'IB H:;)KHH;;HEZIIE:I:)? AHEHUS bubnmorexa LHOK
YHpOBOZ ’ P 26.02.2025 | https://m.edsoo.ru/ff0c6bcc
ANEKTPUUECKOTO 3apsia
B3anmoencreue 3apsaoB. 3akoH
47 Kymnona. ToueuHBIW DIEKTPUUECKUA bubmorexa LOK
Y ' p 27.02.2025 | https://m.edsoo.ru/ffOc6ced
3aps
Hanpsisk€HHOCTB eKTpUYECKOro
48 noJia. [IpuHiun cynepno3uiuu bubnuoreka [IOK
ANEKTPUUECKUX MmoJier. JInHum 05.03.2025 | https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PaboTa cui 37eKTpoCTaTHIeCKOTo
49 noJs. [lorennuman. PasHocts Eubmorexa HOK
' . 06.03.2025 |  https://m.edsoo.ru/ff0c6f00
IOTEHI[MATIOB
IIpOBOAHUKHN U QUIIEKTPUKHU B
50 :miKT i[)CTaTI/I‘IeI([:KOM noljm Eubmorexa HOK
p ’ 12.03.2025 | https://m.edsoo.ru/ff0c7018
JluanekTpuueckasi IpOHHUIIAEMOCTh
. bubmuoreka [JOK
51 .K
IEKTPOCMKOCTE. Korencatop 13.03.2025 | https://m.edsoo.ru/ff0c7126
ONEKTPOEMKOCTD TIOCKOTO
52 KOHEHCATOPA. DHEPrUs 3apsHKEHHOTO bubmnorexa [IOK
: pa- p p 19.03.2025 | https://m.edsoo.ru/ff0c72c0
KOHJIeHCcaTopa
53 JlaGopatopHas pabota "U3mepenue
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ANEKTPOEMKOCTH KOHJeHcaTopa"

20.03.2025

54

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMMPOBAIBHOTO
anmapara, CTpyWHOTr0 IpUHTEpa.
DnexTpocTaTHuecKas 3allluTa.
3a3eMIIeHHE EKTPOIpUOOpOB

02.04.2025

55

DneKTpUYeCKuil TOK, YCIOBUS €ro
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma aJist
ydacTka Lenu

03.04.2025

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas padbora
«/3ydeHune cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

09.04.2025

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTB AJIEKTPUUECKOTO
Toka. 3akoH Jxoynsa-Jlenna

10.04.2025

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

58

3akon OMa 11 MOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M13mepenue DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

0.5

16.04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS METAJIJIOB OT
TeMiiepaTypbl. CBEpXIpOBOIMMOCTh

17.04.2025

60

DIEKTPUYECKUH TOK B BAKyyMe.
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CBouCTBa IEKTPOHHBIX ITYYKOB

23.04.2025

[TonynpoBoAHUKH, UX COOCTBEHHAS U
IpUMecHast mpoBoauMocTh. CBOKCTBA

bub6mmorexa [{OK

61 p—n-niepexona. 24.04.2025 | https://m.edsoo.ru/ffOc84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEeKTPUUECKUH TOK B PACTBOPAxX H

62 pacIiiaBax 3J€KTPOJIMTOB. bubnnorexa [JOK
DNEKTPOTUTHICCKAS TUCCOITUAITHS. 30.04.2025 | https://m.edsoo.ru/ff0c82ba
DNeKTpOIn3
DIIEKTPUYECKUU TOK B ra3ax.

63 CamMOoCTOSITENNbHBINA U bubmuorexa [JOK
HECaMOCTOSITEIIbHBIN pa3psijl. 07.05.2025 | https://m.edsoo.ru/ffOc84ae
Momnnus. [Inazma
DNEeKTpUYECKUEe MPUOOPHI U

64 YCTPOMCTBA U UX MPAKTUYECKOE bubnuoreka [IOK
npuMeHnenue. [IpaBuiia TeXHUKH 08.05.2025 | https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok bubnuoreka [JOK
«DNEKTPOIMHAMHKAY 14.05.2025 | https://m.edsoo.ru/ff0c88bhe
KounTponbnas pabora o teme
«Qnekrpocraruka. [locTossHHBIN

66 3neKTpuieckuil Tok. Toku B 1 bubnunoreka [JOK
pasnmuuHbIX cpeaax» /Beepoccuiickast 15.05.2025 | https://m.edsoo.ru/ffOc8a8a
MpoBepouHasi paboTa MpH MPOBEACHUN
Ha OyMa)>KHOM HOCHTEJIe

67 PesepBHrbiit ypok. KonTponbHast 1 bubnuoreka [IOK
pabota no Teme "DnekTpoauHamMuKa" 21.05.2025 | https://m.edsoo.ru/ffOc8c56

68 PezepBHblil ypok. O0oOmaronmii ypok bubnuoreka [IOK
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oo temaMm 10 xacca

22.05.2025

https://m.edsoo.ru/ffOc8f6¢c

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpoabusie | Hpaxririeckie H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[TocTOsIHHBIC MAarHUTHI M KX

1 B3auMo/jieiicTBMe. MarauTHoe 1oJie. 1 bubmmoreka [{OK
BekTop MarHUTHON MHIYKIINH. 04.09.2024 | https://m.edsoo.ru/ff0c9778
JIvHMY MarHUTHOW WHIYKLIHH
MarauTHO€ 10Jie MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bu6moreka [IOK
B3anmMopelicTBre TPOBOTHIUKOB C 05.09.2024 | https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabdora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO TIOJISI KATYIITKA C TOKOM) 11.09.2024 | https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HcenenoBanue qeicTBUL 12.09.2024 | https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JleficTBME€ MarHUTHOTO TIOJIS HA

5 JBUKYIIYIOCS 3apsSHKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa cuiib 18.09.2024 | https://m.edsoo.ru/ff0c9df4
Jlopenua

5 DnexTpoMarHuTHast UHAYKIus. [ToTok 1
BEKTOpa MarHuTHOM uHAyKunu. IC 19.09.2024

44



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

MHIYKIHU. 3aKOH JIEKTPOMarHUTHOM
naaykuun Papanest

Jlaboparopnas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

25.09.2024

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

NuayKTUBHOCTSB. SIBIEHUE

camouHaykiuu. 3/1C caMOMHTyKITUH.

SHCpFI/IfI MaravuTHOI'O IT0JIA KaTyHIKHU
C TOKOM. SHCKTPOMaFHI/ITHOG T10JIE

26.09.2024

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

TexHnueckune ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTHL],
MHIYKIIMOHHAs NeYb

02.10.2024

10

O6o06maromuii ypok «MarHutHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

03.10.2024

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

11

KonTtponsHas padoTa o tTeme
«MarauTHo€ I0JI€E.
DneKTpOMarHuTHasK UHIYKITUS

09.10.2024

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

12

CB0OOTHBIE MEXaHUYECKHE
kojebanus. 'apmMoHnyeckue
KosneOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
[IpeBpaienue sepruu

15.10.2024

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

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majiblx KojeOaHHii rpy3a Ha
HUTH OT JUIMHBI HUTHU U MacChl Tpy3a»

16.10.2024
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14

Kone6arensubd KOHTYp. CBOOOJHBIE
AJIEKTPOMArHUTHBIE KOJICOaHUS B
U/IeIbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaorus Mexx1y MEXaHn4eCKUMHU U
JIEKTPOMArHUTHBIMU KOJIEOaHUSAMU

17.10.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUA SHCPIrur B UACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

23.10.2024

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyXIeHHbIE
MexaHWJecKHe Kojiebanus. Pe3oHanc.
BI)IHY)K)IGHHI)Ie BHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

24.10.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbid ToK. CUHYCOUIATbHBIA
MepeMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JEUCTBYIOLIEEe 3HAUEHHE CUIIBI TOKA U
HaMpsHKEHUS

06.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. IIponssocTso,
nepenava u norpedieHue
ANIEKTPUYECKON SHEPTUU

07.11.2024

19

YCTpOHCTBO U IPaKTHYECKOE
MIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTpoIepe1ad

13.11.2024

bubnuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKHE PUCKHU ITPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUH.
KynpTypa ncnosib30BaHus

14.11.2024
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3JIEKTPOSHEPIUHU B IOBCEIHEBHOU
KHU3HN

Mexanndeckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuos.

21 CKopocTb pacnpoCcTpaHEHHS U JUIMHA bubnuorexa LIOK
20.11.2024 | https://m.edsoo.ru/ffOccab4
BoJHBL. [lomepednbie u MpoaoIbHBIC
BOJIHBI
29 3ByK. CkOpOCTh 3ByKa. [ pOMKOCTh bubnuoreka [JOK
3ByKa. BeicoTa ToHa. TemOp 3ByKa 21.11.2024 | https://m.edsoo.ru/ffOcccOc
DNIEeKTPOMAarHUTHBIC BOJHBI, UX
23 CBOWCTBA 1 cKopocTh. [1Ikana bubmorexa OK
27.11.2024 | https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJTH
[TpuHIUIIBE PaTUOCBI3N U
24 TeneBuieHus. Pa3Butue cpeacts 98.11.2024
cBs13U. Pagnosokamuys
o5 KonTtponsHas padota «Konebanus u 1 bubnuoreka [IOK
BOJIHBD» 04.12.2024 | https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCcTpaHEeHUE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnuoreka [JOK
TodeuHblit HICTOYHUK cBeTa. JIy4 05.12.2024 | https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI
27 oTpakeHus ceta. [loctpoenue bubmorexa HOK
_ 11.12.2024 | https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [TonHoe
08 BHYTpeHHee oTpakeHue. IIpenenbHbin bubnuoreka [IOK
yT'OJI TIOJIHOTO BHYTPEHHETO 12.12.2024 | https://m.edsoo.ru/ffOcd7f6

OTpPAKCHUSA
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JIunzel. [locTpoenue nzodpaxeHuii B

bubmuoreka [JOK

29 Juaise. (DOPMYIa TOHKOK MHMHIEL 19.12.2024 | hitps://m.edsoo.ru/ffOcddle
VYBenu4ueHue JUH3bI
Jlaboparopnas paboTa
30 «I/ICCJIGILOBa}fI/Ie CBOWCTB 90.12.2024
M300paXeHUH B JIMH3AX)
Hucniepcust cBeta. CI0XKHBIA cOCTaB
31 6enoro ceera. L{Bet. JIJabopaTtopHas
paborta «Habmoaenne nucrnepcuu 25.12.2024
CBETa»
32 WNnrtepdepenmus creta. Judpaxmus bubnuoreka [IOK
ceta. Jludpakmonnas pemeérka 26.12.2024 | https://m.edsoo.ru/ff0ced22
33 [TorrepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus cBeta 09.01.2025 | https://m.edsoo.ru/ffOcf02e
34 JlabopaTtopHas paborta «3mepenne bubnuoreka [IOK
IOKa3aTelsl PEJIOMIICHUS CTEKIID) 15.01.2025 | https://m.edsoo.ru/ff0cd67a
Onrtruueckne MpuOOPhI U YCTPOUCTBA
35 Y YCIIOBHSI MX O€3011aCHOTO 16.01.2025
MIPUMEHEHUS
['panupl MPUMEHUMOCTH
36 KJIACCUYECKOU MexaHUKH. [locTynarsl bubnnoreka [JOK
CHenraJIbHOU TCOPUHU 22.01.2025 | https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3amMe/yieHre BpEMEHH U COKpallleHne Bubmmorexa LIOK
23.01.2025 | https://m.edsoo.ru/ffOcfad2
JUTAHBI
38 DHeprusi ¥ UMIYJbC PEIITUBUCTCKOU bubnunoreka [JOK
yacTuLbl. CBSA3b MACCHI C SHEPTUEU U 29.01.2025 | https://m.edsoo.ru/ffOcfc68
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HUMITYJILCOM. BHCpFI/IH IIOKOs

Kontponsnas padora «OnTHka.

39 OCHOBBI CIIENMAILHON TEOPUU 1 bubnmorexa LOK
1 P 30.01.2025 | https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTI
OTKpBITHE U UCCIICIOBAHNE Bu6 110K
HOIMoTEKA
40 .0 A.T.
(porosdexra. Ormpirer 05.02.2025 | https://m.edsoo.ru/ffOcffc4
CrojeToBa
41 ®ortonsl. opmyna [1nanka. Jueprus bubnuorexa [JOK
Y UMITYJIbC (pOTOHA 06.02.2025 | https://m.edsoo.ru/ffOcfel6
TexHnueckue ycTpoicTBa u
4 MPaKTUIECKOE TPUMEHEHHE:!
dhoTormeMeHT, (OTOIaTIHK, 12.02.2025
CoJIHeUHas OaTapesi, CBETOIUO/]
3ako otodddekra. YpaBHeHHE
8| ovmete s fomabio BuGmoresa 110K
g ’ 13.02.2025 | https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
HaBnenne ceera. OnbiTol I1. H.
44 JlebeneBa. XuMu4ueckoe IEUCTBUE bubmorexa LHOK
AeBa. A 19.02.2025 |  https://m.edsoo.ru/ff0d04a6
cBeTa
45 Pemenne 3agau mo reme «JIeMEHTBI bubnmuoreka [JOK
KBAHTOBOU OIITHKI) 20.02.2025 | https://m.edsoo.ru/ff0d0302
Monens atoma ToMcoHa. OTBITEL
46 Pezepdopna o paccesHuio 0-4acTu bubmmorexa [JOK
PHOPA P t 26.02.2025 | https://m.edsoo.ru/ff0d091a
[InanerapHas Mojenb aToMa
bu6mmoreka [JOK
47 I1 b
OCTyTIaTRt bopa 27.02.2025 | https://m.edsoo.ru/ffOd0afa
48 W3nydyenue u norjomieHne GOTOHOB bubnuorexa [IOK
MIpU NIEPEX0Je aTOMa C OJTHOTO 05.03.2025 | https://m.edsoo.ru/ff0d0afa
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YPOBHS 3HEPTrUU HA APYroul. Bunbl
CIIEKTPOB

49

BousHOBBIE CBOMCTBA YacTull. BoJIHBI
ne bpowuis. KopnyckyisipHo-
BOJIHOBOM nyasin3M. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JTy4CHHE

06.03.2025

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PaTMOAKTUBHOCTH. OTIBITHI
Pesepdopna no onpenenenuto
COCTaBa PaJIMOAKTHBHOTO U3ITy4eHUs

12.03.2025

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

51

CeowucTBa anbda-, 6era-, raMmma-
n3inydeHus. BousHue
PaIMOaKTUBHOCTHU Ha )KUBBIE
OpraHU3MBI

13.03.2025

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacma.
DNEeKTPOHHBIN ¥ TIO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uzinydeHue

19.03.2025

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

53

DHeprus CBsS31 HYKJIOHOB B sijIpe.
Snepubie peakuuu. SAnepHbld
peakrtop. [IpoGnembl, IepCEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTEeTHKHU

20.03.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble yacTULbl. OTKpPBITHE
NO3UTPOHA. MeTo 16l HaOMI0ICHUSI U
perucTpanum 1eMEHTapHbIX YaCTHLI.
Kpyraslit cton «@yH1aMeHTalIbHbBIE
B3auMOJCUCTBUA. EqUHCTBO
(bu3nYecKOU KapTUHBI MUpa»

02.04.2025

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0e38
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55

Dtanbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHo€ 1 MUPOBO33PEHUYECKOE
3HAYEHHE ACTPOHOMHMH. By
3BE€3aHOTO HeOa. Co3Be3 U, IpKUE
3BE3/1bl, INIAHETHI, UX BUJIUMOC
nerokenne. CoaHeyHas cucreMa

03.04.2025

56

Connne. ConHeuHass aKTHBHOCTb.
Wcrtounuk snepruu CoJiHIA U 3BE3]T

09.04.2025

57

3BE3/1bI, UX OCHOBHbIE
XapaKTePUCTUKH. 3BE3/IbI IIIaBHOW
MOCJIEI0OBATEIbHOCTH. BHYTpeHHEE
cTpoeHnue 38€311. CoBpeMeHHbIE
MIPEACTABIICHUS O TIPOUCXOKICHUU U
sBosrony CoJIHIA U 3BE3NT

10.04.2025

58

Mineunbin [Iyte — Hama [Manaktuka.
TTonoxxeunune u nBuxenue CoHIIa B
lanaktuxe. ['anaktuku. YepHbie
JIBIPBI B AJIpax rajJakTHK

16.04.2025

59

Bcenennas. PasOeranue rajakTuK.
Teopust bosbiioro B3peIBa.
PenukroBoe uznyueHue.
MeraranakTuka

17.04.2025

60

Hepeurennsie npo0ieMbl acTpPOHOMUU

23.04.2025

61

KounTtponbHas pabora «neMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

24.04.2025

62

O6o6maromuit ypok. Ponb ¢pusuxu n
aCTPOHOMHH B SKOHOMHUECKO,

30.04.2025
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TEXHOJIOTMYSCKOM, COIMAIbHOM B
ITHYECKOH cdepax NesTeIbHOCTH
YyeaoBeKa

63

O6o06maromuii ypok. Pois 1 Mmecto
(U3UKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE MUpa

07.05.2025

64

O6o06matomuii ypok. Poib
¢uznueckoil Teopuu B
(hopMHUpOBaHUHU TPEICTABICHHM O
(buznueckoi KapTuHE MUpa

08.05.2025

65

O606maromuit ypok. Mecto
(bu3nyeckoil KapTUHBI MHpa B 00IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IPEACTaBICHUNA O IPUPOJE

14.05.2025

66

Pe3epBHbIil ypok. MarauTHOE T0JIE.
DNeKTpOMarHUTHAs MHIAYKLINS

15.05.2025

67

PesepBHbIil ypok. Ontuka. OCHOBBI
CHelHalbHOM Teopuu
OTHOCHUTEIIbHOCTH

21.05.2025

68

Pesepnsrii ypok. KBanroBas ¢usuka.
DneMeHThl aCTPOHOMUU U
acTpopU3NKHU

22.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68
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https://m.edsoo.ru/ff0d1784

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

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [lapbentreBoit H.A., AkuinonepHoe obmectBo «M31aTenbcTBO

«IIpocsemenue»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

* - Onumnuaansie 3aaauu o gusuke / C.b. Benur u np. — M.: Benrtana — ['pad,
2017.

s - Jlykamuk B.W. COOpHUK IIKOJBHBIX OJTMMIUAAHBIX 33714 10 (U3UKE: KH. JIJIs
yuamuxcs 7 — 11 k1. o6meo0pazoBaTenbHbIX yupexaennii / B.U. Jlykamuk, E.B.
NBanosa. — M.: IIpocsemienue, 2007.

s - 'ensdrar U.M., I'eanenmreitn JI1.3., Kupuk JI.A. 1001 3agava no pusuke c
OTBETaMU, yKa3aHUsIMH, perieHusiMu. — M.: Mnekca, 2008.

s - T'onpnpap6 H.M. ®usuka. 3amaunuk. 9 — 11 knaccer: [Tocobue mis
oOmreoOpa3zoBaTeabHBIX yupexkaenuii. — M.: JIpoda, 2017.

A.I1.PeimkeBru «COopHUK 3a7a4 110 usuke it 9-11 kiraccoB cpeaHe mKOIbDy

Mockga «IIpocsemenune» 1992 u nocnenyromme roasl.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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