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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeacTtaBieHHbx 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 MPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusiMm OI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC IENH M3Yy4YeHUS (PU3UKU HA YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: 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 00yUYEeHMUS;

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 okpyskaromeMm Mupe. LLkonpHBIN Kype GU3UKH — CHCTEMOOOPa3y IO
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  OmpenessieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAay4YHOU KapTHUHBI MHpa OOydaromuxcs, B (OPMUPOBAHHE YMEHUN NPHUMEHSITh
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 HEW KypC SBISETCS JIOTMYECKU
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
o0beMHEH BOKpYr @Qu3nueckux Teopuid. Beaymum B Kypce sBIseTcCs
(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 ¢ pa3BuTMEeM OOIIECTBa, a TakKXke C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

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

Hoes sxonocuszayuu peanusyeTcsi 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.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUMUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHHIAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTEeMHO-/IeSITEIbHOCTHBIN MOAX0] B Kypce (DU3UKHU peaTu3yeTcs Mpexe
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 oObEeIMHEHBI B OONIWN CIIMCOK YYCHUUYECKHX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢usuku. [lpu sTOoM oOecmeunBaeTcs OBIIAJCHUE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anad. IIpu 3TOM a1 pacu€THBIX 3a7ad IPUOPUTETOM SIBIIAIOTCS 3aJa4M C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OoOBsSICHEHHE TPOTECKaHUS (U3MUECKHX SBICHUHW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0EeCleueHn0 y4eOHOro rmpoiecca 0a30BbIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HeoOxoauMoe JlabopatopHoe OO0OpYy/IOBaHHUE [IJIsi BBIMOJHEHHMS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe MO (HU3HKE KIFOYEBBIX JEMOHCTPAIMH IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dbopMupyetcst B BUjie TEMaTHYECKUX KOMIUIEKTOB M 00€CTeunBaeTcs B pacyéTe
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITU(POBBIX TaOOpaTOPHUH.

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 MPEACTABICHUN O HAYYHOM METOJi€ MO3HAHUA U (popMUpOBaHHE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
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, TEXHUKHU U TEXHOJIOTHH.

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

npoIecce n3yueHus Kypca GU3MKU Ha YPOBHE CpeHEro o01ero oopa3oBaHus:



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

e (opmupoBaHHe yMEHUH NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
OoOBbsCHEHHUS (PU3MYECKUX SBICHUHA B NpUPOAE U JUISI TNPUHATUSA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue GuU3NUeCcKOl MOJEIIH, aJIEKBATHON yCIOBUSIM 3aJ1a4H;

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

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
Gu3MUeCcKUX HKCIEPUMEHTOB, aHAIM3a M HUHTEPHpeTalud HHPOpPMAIIHH,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

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

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

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
NPOBEJICHUs J1Ia0OPAaTOPHBIX pPabOT U ONBITOB C YYETOM WHIUBHIYATbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®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.
duznyeckre 3aKOoHbI U TeOpUH. ['paHUIbl 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. Kunemamuxa

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

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
Ciio)keHue nepeMenIeHuil U CII0KEHUE CKOPOCTEH.

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

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

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

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH)KEHUE CHAPSAJ0B, LICMIHBIE U PEMEHHBIE NTEpEaadu.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

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



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
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 nBmxeHus Tena, OPOIIEHHOTO0 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. Cuma Tsbkectu. IlepBas kKocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU JBHKEHUU Tela B KUIKOCTU WJIU Ta3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

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

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHUE: MOJALIUITHUKH,
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, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTUA CWJI YNPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYJIbCa Tejla. 3aKOH COXPAaHEHUs HUMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nedhopMUpoBaHHONW  TpYKuUHBL.  [loTeHIManpHas dSHeprus Tejda  BOJIM3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpoucTBa M NPAKTUYECKOE IMPUMEHEHUE: BOAOMET, KOMED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYTroro yaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

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

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHo6bl 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 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

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



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HJACaNIbHOrO raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH [lanbroHa. M30mponeccsl B UI€aIbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BellecTBa. ['paduueckoe MpeacTaBlIeHUE H3OMPOLECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

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

OnpiThl 0 TUDPY3UN KUAKOCTEHN U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

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

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

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

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa.  Buasl  Temionepenaydw:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3aKoHA TEPMOJMHAMUKH K w3omporieccaM. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.

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

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nercTBus TerioBor MamwuHbl. [ukn KapHo m ero kosduIMEHT MOJIE3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.
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TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW J>HEpPruM Teja MPU COBEPILICHUH PabOTHI: BBLIET
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 ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpaszoBanue u koHaeHcanus. Vcrnapenue u kumneHue. AOCOIIOTHAS |
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBneHue u
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

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

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxcnepumenm, 1abopamoprbsle pabomol

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnexTpuzamus TeNl. OJNeKTpuueckwil 3apsna. [IBa Buma SIEKTPUYECKUX
3apsanoB. [IpoBOAHWKHM, TUAIEKTPUKH M TIOTYMPOBOJHHUKU. 3aKOH COXPaHCHHS
AIEKTPUYECKOTO 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 cunm  amekrpocratuueckoro  mnoia.  Ilorenuwman.  Pa3HocTh
noTeHuuanoB. [IpOBOAHMKM M AMDIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

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

TexHudyeckne YCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHUE HIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO M IIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TElL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

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

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKUA TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna Toka. ITocTOSIHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DONEKTPUYECKOE COMPOTUBJICHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
[TocnenoBarenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

Pabora oamekTpuueckoro Toka. 3akoH Jlxoyms—Jlennma. MomiHOCTB
AIEKTPUYECKOTO TOKA.

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

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAIJIOB OT TeMnepaTypbl. CBEpXIpPOBOJIUMOCTb.

DNEeKTpUYeCKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IIPUMECHAs MPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.
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DONEeKTpUYEeCKUd TOK B  pacTBOpaXx H  paciuiaBaX  dJIEKTPOJUTOB.
DNEeKTpOIUTHYECKAS TUCCOLMAIS. DIEKTPOIIHU3.

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

TexHuueckue yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, PEOCTaT, HWCTOYHUKH TOKa, DJEKTpOHArpeBaTelibHble 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,
IUIONIA/IN TONIEPEYHOI0 CEYEHUSI U MaTepHaia.

CwmeranHoe coeIMHEHNE MTPOBOTHUKOB.

[IpssMoe wu3MepeHue dIAEKTpoABUWKYIIeH cuibl. KopoTkoe 3aMbIKaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EHKA BHYTPEHHET'O0 COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 3JIEKTPOITUTOB.

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 ypoBHA B 10 Kitacce OCYIIECTBISETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTEMaTHKH,
OMoNOTHHU, XUMHH, TeoTpadUu U TEXHOJIOTUH.

Meoswxcnpeomemmnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJIOB HAy4YHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusi, HaOMIOCHIE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napaboma, runepOona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUIECKUE (PYHKITHU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHUbI TEIUIONEPENAUYH, TEILUIOBOE PAaBHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.
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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.

Teoepaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0ApOMETP, 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 XOJIOJUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIyYCHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM UHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, DJEKTPOCTATUUECKasl 3allliTa, 3a3eMJICHUE JJIEKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOPHI,
AIEKTPOOCBETUTEIbHBIC TPUOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[locTositHHBIE ~ MarHuThl.  B3anMonelcTBME  NOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe mone. Bekrop MarHuTHOM wuWHAYKUWU. [IpuHUUMI cynepno3unuu
MAarHUTHBIX MOJiek. JInHMM MarHuTHOM WHAYKIWU. KapThHa JTWHWUNA MarHUTHOMN
WHIYKUIWH TO0JIS TOCTOSIHHBIX MarHUTOB.

MarHutHoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsi JJIMHHOTO MPSAMOr0O MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IIPOBOJIHHKA, KaTylIKU ¢ TOKOM. OmnbIT OpcTena. BzanmoaelictBue npoBOAHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib M HalpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1oje. PaGoTa cunsl Jlopenma.

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BeKTOpa MarHUTHOU
UHIYKIUU. OJIEKTPOJABMXKYIIAA CUJIa HWHIAYKIUU. 3aKOH BJIEKTPOMAarHUTHOU
naaykuuu Gapanes.

BuxpeBoe nanekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH 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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TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: 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.

3aBUCHMOCTb DJIEKTPOJABMXKYIIEH CHJIbI UHAYKLIUHA OT CKOPOCTH M3MEHEHUS
MAarHMTHOT'O IOTOKA.

SIBiieHne caMOUHYKLIWH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

NccenenoBanve siBIE€HUS 3JIEKTPOMATHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble Koa1ebanus

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KoyeOaHHUs.
I'apmonndeckue komebanus. Ilepuon, vactora, ammuutyga u ¢aza KoneOaHUH.
[IpyxxuHHBI MasgTHUK. MaTeMaTUYECKUH MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosneOanuii. [IpeBpalnienue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHbHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeiMA  KoneOanusimu. dopmyna Tomcona. 3akoH coxpaHEHHs
SHEPTUU B UJCATHHOM KOJIeOaTEIbHOM KOHTYPE.

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

Ilepemennsbiii  TOK. CHUHYCOUJANbHBIA MEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ U JCHCTBYIOIlEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUS AIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HMU.
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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 3atyxaromux KojaeOaHu.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJIEOAHUH.

HaGmonenue pesonanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

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

Pe3sonanc mnpm mocnenoBaTeNbHOM —COEAUHEHHHM PE3UCTOpPA, KaTyLIKH
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, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmMpoOMaAZHUNHbBLE 60TIHbL

MexaHnueckue BOJIHBIL, yCIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JyMHa BoJIHBL. [lomepeyHble W MOPOJOIBHBIE BOJIHBI.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJH.

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

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSl M3JyYECHUS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B snekTpomaruutHoit BoiHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHHUE, MPEIOMIICHUE, MOJSpHU3aus, AUPpaKius,
unTepdepennrsi. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

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

[IpuHUMIIBI pagUOCBA3U U TEAEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHUKE W MEJUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OO6pazoBaHue M pacpoCTpaHEHNE MOTIEPEYHBIX U MTPOIOJILHBIX BOJH.

Koneoburomeecs Te€10 Kak HCTOYHUK 3BYKA.

HaGnronenne orpakeHust U IpesioMIICHUS MEXaHUYECKUX BOJIH.
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HaGmonenue natepdepeHnu u 1uppakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmionenne cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIUTYJOH H
4acTOTOM KoJieOaHuH.

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

Tema 3. Onmuxka

I'eomerprueckass onrtuka. lIpaMonuHENHOE paclpoCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu ceera. ToueuyHblii HICTOUHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUs cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. l[IpenenbHbId yroja TOJIHOTO
BHYTPEHHETO OTPAKESHHUSI.

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

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. 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. HWuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakinumonHas peméTka. YcaoBHe HAOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOM, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTtuueckue npudopsI.

[TonHOEe BHYyTpeHHEE OTpaxkeHre. Moenb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpPOCKOIIa, 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 pabomul
N3mepenue nmokazaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nesn 6. OcHOBBI ClIENMAJIBLHON TEOPUU OTHOCUTEJIbHOCTH

['panumel mpUMEHMMOCTH — KJIaccMueckod — mexaHuku.  [locTynatsl
CIENUAIbHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIIBHOCTH DUHIIITCHHA.

OTHOCHUTENIHOCTh OJJHOBPEMEHHOCTU. 3aMeJIJIeHUE BPEMEHU M COKpalleHHe
JUTVHBI.

DHEprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBI.

CBs13b MaccChl ¢ SHEPrUel U UMITYJIbCOM PENIITUBUCTCKOM YaCTHIIbI. DHEPTHUS
TTOKOSI.

Pa3nen 7. KBanToBas pusuka

Tema 1. Dnemenmul KBAHM OGO ONMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YaCTOTOW. DHEPrus
U UMITYJIbC (HOTOHA.

OTtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dororddexra. YpaBuenune DuHmreiHa s dotodddexra. «KpacHas rpaHuiiar
dboTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

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

Jlemoncmpayuu

®dotor(pdeKT 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 ypOBHEW SHEPTUHU aTOMa BOAOPOA.
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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 U3TyUEHHUS.
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. CoiictBa anbda-, Oera-, ramma-u3IyyeHUs.
BrustHue painioakTHBHOCTH Ha KMBBIE OPTaHU3MBI.
OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
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. Jlenenue u CUHTE3 SAEP.
Anepnsiii peaktop. TepmosmepHbiii cunTe3. [IpobieMbl W TEPCHIEKTHUBBI
SAIEPHON SHEPIETUKU. DKOJIOTUYECKHUE ACTIEKThI IAEPHON SHEPTETUKHU.
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, nabopamopmsie pabomol
HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Ortanbl pa3BUTUS acTpoHOoMUH. [IpuKiagHOe 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 «CHEKTpaJbHBIM Kiacc —
CBETUMOCTBY». 3BE3AbI TJIABHOW IOCIEIOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEIOBAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
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. Paguoranaktuku u kBazapbl. YEpHBIE IBIPHI B SApax
rajakTHK.

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

Macmtabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuuecxkue nabnooenus

HaGmonennst HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
NPWIOXKEHUM JIs ONpe/ieNieHUs MOJI0OKEHUsI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3Ausl CEBEPHOTO MOTYIIAPUS 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
¥ aCTPOHOMHUH B COBPEMEHHOW HAyYHOW KapTHHE MHUpPA, pOJb (PU3NUECKON TEOpHH
B (OpPMUPOBAaHWM TMPEJACTABICHUH O (HU3NYECKOW KapTUHE MHpa, MECTO
dusznueckor KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBJICHUIN O TIPUPO/IE.

Me:xknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kimacce OCyIecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBS3€d C KypcaMH MAaTEMATHUKH,
OWoNoTNU, XUMHH, TeoTpaduu U TEXHOJIOTUH.

Meoswxcnpeomemmnvle nouamusl, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHWSA: SIBICHUE, HAay4HbIH (akT, rumoTe3a, (Qu3ndeckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBI M MX IMPOEKUWH HA OCH KOOPAMHAT, 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
JIBUKECHUS B )KUBOU MPUPOJE, ONTUYECKUE SIBIICHUSA B )KUBOW IPUPOJE, IEUCTBUE
paaualuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs] CTPYKTYpa TBEPIBIX
TEJN, MEXaHU3Mbl O0Opa30BaHMUS KPUCTAUIMYECKONM pEHETKH, CIEKTPaJbHBIMI
aHAJIU3.

leoepaghusi:  marHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX PV,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMJIICTPSICEHUIA.

Texnonoeus: JNUHUAM DIEKTPONEPENAY, TEHEPATOP MEPEMEHHOIO TOKa,
3JIEKTPOABUTaATENIb, WHIYKUHMOHHAS II€Yb, pajap, PaJIUuONPUEMHHUK, TEJIEBU30D,
anteHHa, tenedoH, CBYU-meub, NMPOEKIIMOHHBIN ammapaT, BOJOKOHHAS OITHKA,
COJIHEUHas OaTapes.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBaHus (6a30BbIA YPOBEHB) NOKHO OOECIEUUTh JOCTUIKEHUE CIETYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

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

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

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

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKpPAaTUYECKUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

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

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

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

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

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

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,

MpUCYIIETo (PU3NYECKON HAYKE;
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5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pas3IMyHbIM cdepaMm npodecCuoHAIbHOU AEATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII 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(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

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

pacHIMpeHre OMbITa JIeATeIbHOCTH SKOJIOTMYECKON HalpaBiICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

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

OCO3HAHHME IEHHOCTH HAy4YHOW JESITEeNbHOCTH, T'OTOBHOCTH B IpoOIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:
CaMOCTOSITEILHO  (OPMYJNIMPOBaTH W aKTyallM3UpOBaTh  MPOOJIEMY,
paccMmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh ILENU ACATCIIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHOKCHHS,
BBISIBIIATE  3aKOHOMEPHOCTH M IPOTUBOPEYHS B  pPacCMaTpHBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabareIBaTh IIAH PEIICHHS MPOOJIEMBbI ¢ YIETOM aHAIM3a HWMCIOIITUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YJIHLTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH pPabOTy B  YCIOBHUSIX  PEAIbHOTO,
BUPTYAJILHOTO M1 KOMOMHUPOBAHHOTO B3aMMO/ICUCTBUSI;
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiegoBarTejIbCKue 1eCTBHUA .
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BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH MOHATUAMH M METOJaMHU
(u3nUecKOl HayKu;

BJIJIETh HaBBIKAMH y4€OHO-MCCIIEOBATENIbCKON M MPOCKTHON JEITEILHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3a1ad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpEeTaluy, MpPeoOpa3oBaHUI0 W TPHUMEHEHUI0O B PA3NIUUYHBIX YYeOHBIX
CUTYaIUsX, B TOM YHCIIC TIPU CO3AaHUH YI€OHBIX MPOCKTOB B 00JIACTH (PUUKH;

BBISIBIIATH [IPUYMHHO-CIICJACTBEHHBIC CBS3M W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIIeHHs, HAXOAHWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYIHUPOBATh COOCTBEHHBIC 3aJaud B 00pa30BaTEIHHOMN
JESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUS 1O (U3MKE B TPAKTHUYECKYIO 00J]acTh
KU3ZHEEATETHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMYCKAIOUME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMH TMOJy4deHUs WH(opManuu (U3HUecKOro CoAep>KaHus U3
UCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEILHO OCYIIECTBIATh TOUCK, aHaJIN3,
CUCTEMATH3alMI0 W HMHTEPIPETAli0 MHGOPMAIMU Pa3IMYHBIX BUIOB U (HOpM
MPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINH;

UCIIONIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUW B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3a1a4 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pPecypcocOepekeHusi, MPaBOBBIX ©  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UUYECKOTO COACpNKAaHUS B pa3IMYHbIX (opmaTax c
y4€TOM Ha3Ha4YeHHS WH(OpPMAIUU U TIEJICBOM ayJUTOPUHU, BHIOUPAs ONTUMATHHYTO
dbopMy mpecTaBIeHUS U BU3yaTU3aIIHH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:
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OCYLIECTBJISITh OOIIEHME Ha Ypokax (U3MKM U BO BHE-YpPOUHOMU
NesATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallMd W CMsr4yaTh
KOH(DJIUKTBHI;

pa3BEPHYTO W JIOTUYHO HU3JaraThb CBOIO TOYKY 3pPEHHUS C MCIOJIb30BAaHHEM
A3BIKOBBIX CPEJICTB;

NOHMMATh M HCIOJb30BaTh MPEUMYIECTBA KOMAaHJIHON M MHIMBHUIYyaIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEHCTBUN C YUYETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJIEKTHBA;

OpUHUMATh 1L€TM  COBMECTHOM  JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JNEUCTBUS TO €€ JIOCTHKEHHIO: COCTaBJATh IUIaH JEUCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOU paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJAJla M KAXKJIOTO y4YaCTHHKA KOMAaH/Ibl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE€ TMPOEKTHI, OLIEHWBATh HJEU C TO3UIUU HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUUYECKON 3HAYMMOCTH;

OCYILECTBJISITh MO3UTHBHOE CTPATETUYECKOE IIOBEJEHUE B pa3IMUHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEIILHO OCYIIECTBIISITH MO3HABATEIBHYIO NIEATEILHOCTh B 00JIacTU
GU3UKM M aCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh W (HOPMYJIHPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSATEIIbHO COCTABJISATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON paboOThl C YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIIOYTCHHIA;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUH;

JlenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha celd
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO JSPYIUINA B 001acTH
($U3HUKHU, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTEIBHBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbLHBII UHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIHMsIM, BHOCUTh KOPPEKTUBHI B NIESATEIHLHOCTD,

OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;
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BJIQJICTh  HABbIKAMU  TO3HABATEIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpIAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, MX PE3YJIbTATOB W
OCHOBAHU;

WCITOJIB30BaTh MPUEMBI peIICKCUH TSI OIICHKH CUTYAaIlMH, BRIOOpAa BEPHOTO
pEIICHHS;

YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 HX
CHI)KCHHIO;

NPUHUMATh MOTHBBI M apryMEHTBl JAPYTHX IIPH aHAIW3E pPEe3yIbTaTOB
NESATEITBHOCTH;

NPUHUMATH ceOsl, TOHUMAasi CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHMBBI M apryMEHTBl JIPYTUX TIPH aHajIu3e pPe3yJIbTaTOB
NESATEITBHOCTH;

NPHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIMOKH.

B mporecce noCTHKEHUS JIMYHOCTHBIX PE3YyJIBTATOB OCBOCHUS IMPOTPAMMBI
no ¢u3MKe 1 YpPOBHS cpeaHero oOmero oOpa3oBaHUsS Yy 0O0YyYarOIIMXCS
COBEPIIECHCTBYETCS HYMOIIMOHATBHBIH WUHTCIIJICKT, IIPEIIOJIar afoIui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAOIIIET0 CIIOCOOHOCTh ITOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJETh HANpaBICHUS Pa3BUTHUA COOCTBEHHOM SMOIIMOHAILHON CeEpHI,
OBITh YBEpEHHBIM B cele;

CaMOpETyJTUPOBaHMs, BKJIIOYAIOIIETO0 CAaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIMOHATBEHBIM U3MEHEHUSIM U MPOSIBISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHKEHUIO IeN U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOHS U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIFHOE COCTOSTHUE
JIpYTHX, YYUTBIBATH €ro TIPH OCYHIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKITIOUYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3peiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI
K koniy o0yuenus B 10 kJacce npeaMeTHbIE pPe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:
JEMOHCTPUPOBATh HA MPHUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTHUHBI MUpPA, B PA3BUTUHU COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUH, B IPAKTUYECKON IETETbHOCTH JIOJIEH;
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YUUTHIBATh TpPAHUIBl TMPUMEHEHUS U3YUYCHHBIX (PUIMYECKUX MOJICTEH:
MartepualibHasi TOUKa, HHEpIMadbHas CUCcTeMa OTCUYETa, aOCOMOTHO TBEPAOE TENO,
WJIeanbHbIM a3, MOJEIM CTPOEHHUS T'a30B, JKUAKOCTEU U TBEPABIX TEJI, TOUCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu HU3NIecKux 3a1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKHU, MOJIEKYJISIPHO-KUHETUUECKOW TEOpUHM CTPOCHHMS BEIEeCTBA U
ANIEKTPOJAMHAMUKHU:  PAaBHOMEPHOE U PAaBHOYCKOPEHHOE  MPSMOJUHEHHOE
JBIDKEHHE, CBOOOJHOE TAaJEHUE TeJ, JABWKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojieiicTBre Ten, nuddys3us, 6pOyHOBCKOE IBMKEHHUE, CTPOCHHUE KUJKOCTEH
U TBEPJBIX TEJ, U3MEHEHHE 00bEMaA TeJl IPU HarpeBaHUM (OXJIaXkKACHUH), TEIJIOBOE
paBHOBECHUE, WCIAPCHHE, KOHJEHCAIMs, TUIABJICHUE, KPUCTAIIU3AIUs, KUIIEHUE,
BJIQXKHOCTh BO3/1yXa, MOBBIIICHHUE JABJICHUS Ta3a MPHU €ro HarpeBaHUU B 3aKPHITOM
coCyJie, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHHSI Ta3a B H30IpoIleccax,
AJIEKTPU3AIUS TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OTHUCBHIBATh MEXaHUYECKOE JIBM)KEHUE, HCMOJNB3Yys (HU3NYECKUE BEJIUYUHBI:
KOOpJIMHATa, MYTh, IEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Jla, KMHETHYECKasl dHEPTHsl, MOTCHIIMAIbHAs dHEPTUsl, MEeXaHUYeCKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, IIPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICI HCIOJB3yeMbIX BEJIMYMH, MX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE JAaHHYIO (DU3NYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMU;

ONHUCHIBATh H3YYEHHbIC TEIUJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONB3Ysl (M3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIeparypa, CpeaHss
KMHETUYECKasi PHEPTUSl XaOTMYECKOTO JBMXKEHHUSI MOJIEKYJ, CPEAHEKBaJApaTUUHAas
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPCHHSS HHEPTHs, paboTa rasa,
KO3 (PUIIMEHT TI0JIE3HOr0 JICUCTBUS TEIUIOBOTO JBUTATENSA, TPU ONMUCAHUM
NPaBUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCMOJB3yeMbIX BEIMYHUH, HX
0003Ha4YCHUS] W CIUHMIBI, HAaXOAUTh (OPMYINBI, CBS3BIBAIOIIUME JAHHYIO
(bU3UYECKYIO0 BEIUYMHY C IPYTHMHU BEJTUYNHAM;

OTHUCHIBATh U3YUYEHHBIC DJICKTPUUECKHUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKHUE
SBICHUS (TIPOIIECCHI), UCTIONB3YSl (PM3UUCCKUE BEITMYHMHBI: JISKTPHUCCKUN 3apsij,
AJIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTH OIS, MOTEHIIMAJ, Pa3HOCTh MOTEHIIMAJIOB;
NP ONUCAaHWHM TIPAaBUJIBHO TPAKTOBATh (U3UYCCKUHA CMBICT HCIOIb3YEMBIX
BEJIMYMH, UX OOO3HAYEHUsS W EAWHHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (QU3NYECKYIO BEIMUMHY C APYTHMU BEJIMUMHAMU;

aHAJTU3MPOBATh (PU3MUYCCKHUE MPOIESCCHl W SBICHUS, HUCIOIB3Ys (PU3HUeCcKue
3aKOHBI W TIPUHIMIIBI: 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXpaHEHHMS MEXaHHMYECKOM DSHEPIrHHM, 3aKOH COXpPAaHCHUS WMITyJbCa,
MPUHIMIT CYNEPHO3UIIUN CHUJ, TPUHIIMI PABHOIPABUS HWHEPLUHATBHBIX CHCTEM
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oTcu€Ta, MOJEKYJSIPHO-KHHETHYECKYI0 TEOPHIO CTPOCHHUS BEIIEeCTBA, Ta30BbIC
3aKOHBI, CBS3h CPEIHEH KMHETHYECCKOW SHEPTHH TEIJIOBOTO JBYKCHHS MOJIEKYIH C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJUHAMUKU, 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsifa, 3akoH KyloHa, Mpu O3TOM pa3nuyaTh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €T0 MaTEeMaTHYECKOE BBIPAKCHHE M YCJIOBHS (TPaHUILBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUSA MAallluH, TPHOOPOB W
TEXHHUYECKUX YCTPOWCTB; pa3inyaTh yCIOBUS WX OE30MaCHOTO MCIOJb30BaHUS B
TIOBCETHCBHOM JKU3HM,

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3HUCCKUX SBICHUH U
IPOIIECCOB C HCIOJB30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHHUS, MPOBOJUTH OIBIT M
(bOopMyITHpPOBATH BHIBOIBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO HM3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TMOTPEIIHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HU3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(¢uKcUpoBaTh PE3YNbTATHl TMOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIIUYUH B
BUJIE TaOIUIl U TpadUKOB, 1eNIaTh BRIBOJBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

coOmro1aTh npaBuiia 0€30MacHOrO TpyjAa MpU MPOBEIECHUU HCCIETOBaHUN B
pamMKax ydeOHOTO »HKCIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESTEIBHOCTU C WCIOJB30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1ab0OpPaTOpPHOTO
000py1I0BaHMS;

pemars pacu€THbIE 3a7a4dl C SBHO 33JJaHHOW (U3UYECKOW MOJICIbIO,
UCTIONB3Ys (PU3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBHUS 3aa4H
BBIOWpATh (HU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BETUYUHBI U (POPMYIIBI,
HEeoOXonuMbIe NIl €€ pEeIlIeHUs, MPOBOAUTH PAcu€Thl U OICHUBATH PEATHHOCTH
MOJIYYCHHOT'O 3HAYCHHS (PU3HMUECKON BEITUYUHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4i: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uUecKre SIBICHUS;

UCTIONIb30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH IS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIN U
Y TIPE/ICTaBIICHUS Y4eOHON M HAYYHO-TIOMYISIPHOW HWH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUIECKH aHATTU3UPOBATH TIOTy9aeMyt0 HHPOPMAIIHIO;
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MPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOIIECCOB OKPYXKAIOIIETO MHUpPa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHIA;

HCIIOJIB30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3MKE B MOBCETHEBHOM >KU3HU
Uit o0ecrieyeHus: 0€30NacCHOCTH MpU OOpaIeHUH ¢ TPUOOPAMH M TEXHUUYECKUMHU
YCTPOUCTBAMHU, JJII COXPAHEHHUS 3JI0POBbS M COOJIOJCHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH Cpee;

paboTaTh B TpYIINE C BBHINOJHEHUEM PaA3JIMUHBIX COLMAIBHBIX POJIEH,
IJIAHUPOBATh Pa0OTy TPYMIbI, PAIMUOHAIBHO paclpenesiTh OO0S3aHHOCTU H
IJIAHUPOBATh JIEATEIILHOCTh B HECTAHJAPTHBIX CUTYyAIUsAX, aJICKBATHO OLICHUBATH
BKJIJT KQXJ0TO U3 YYACTHUKOB TPYIIIBI B PEIICHUE paccMaTpUBaeMOM MPOOIeMBbl.

K xoniy obyuenus B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTOo (pu3MKu B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHHKHU U
TEXHOJIOTUH, B MPAKTUYCCKOW IEATCIbHOCTHU JIIOJCH, IIEJOCTHOCTh U €IMHCTBO
bu3uYeCKoi KapTHHBI MUPA;

YUUTHIBATh TpPaHUIIBl TMPUMEHEHUS W3YUYCHHBIX (PU3MYECKUX MOJICTIeH:
TOUYCYHBIN AIEKTPUUECKUI 3apsiji, Jyd CBETa, TOUCUHBIM UCTOUHUK CBETA, S/IepHas
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO siApa NP pelieHUH (HU3UIECKUX
3azay;

pacno3HaBaTh (pu3nyecKkue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DMBMKU: DIIEKTPUUYECKAs MTPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE NEUCTBUSI TOKA, B3aUMOJICHCTBHE
MarHuTOB, OJEKTPOMATHUTHAS WHAYKIHS, JACHCTBME MAarHUTHOTO TIONS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KOJI€OaHUS H
BOJIHBI, TPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MPEIOMIICHHE,
uHTeppepeHnrs, audpakuus W TOMApU3alUSg CBETa, JHUCIEPCUsS CBeTa,
doToanekTpuueckuii 3pdekt (hororddekr), cBeTOBOE AaBleHHE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHas U HMCKYCCTBEHHAas

PaIHOAKTUBHOCTb;
OMKUCHIBATh W3YUYEHHbIE CBOMCTBA BEIIECTBA (IIEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTH  Pa3IUYHBIX  Cpel) WU

AJIEKTPOMArHUTHBIE SIBJIEHUSA (MPOLIECCHI), HCMONB3Yd (PU3NUYECKUE BEIUUYUHBI:
JNEKTPUYECKUIN 3aps]l, CHJIA TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUECKOE
COTIPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOABIKYIIAs CWia, paboTa TOKa,
VHAYKUWS MarHuTHOIO Mojs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl 3JICKTPUYECKOTO M MArHUTHOTO IIOJIEH, MEPHOJ WU YacToTa
KoJiebaHuil B KoJeOaTeIbHOM KOHTYpe, 3apsii U Cujla TOKa B IMpolecce
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TAQPMOHUYECKUX JJICKTPOMAarHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOSHUE U
ONTHYECKAs] CHUJIa JIMH3BI, TPU OIKMCAHWHM TPABUIHHO TPAKTOBATH (PU3MUECKHIMA
CMBICIT HCIIOB3YEMBIX BEIWYMH, HMX OOO3HAYCHHMsS] W CIAMHHIIBI, YKa3bIBaTh
(GopMyIBI, CBS3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEIMYMHY C JIPYTUMHU
BEIIMYNHAMU;

ONKMCHIBATh HW3Y4YCHHBIC KBAHTOBBIC SBJICHUS M TIPOIECCHI, HCITOJIB3YS
(du3HUeCKre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI |
9JacToTa CBETa, DHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/T IMOTypaciaaa, YHEPTUs CBI3H
aTOMHBIX SI7IEP, TPU OINUCAHWW TPABUIBLHO TPAKTOBATh (DU3UUCCKUH CMBICI
UCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYCHUS W CIUHHUIIBI, YKa3bIBaTh (DOPMYIIBI,
CBS3BIBAIOIINE JIAHHYH (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIISTh 3HAUCHHUE (DHU3UICCKON BEIIMYNHBI;

aHAM3UPOBATh (PU3NUYECKHUE TMPOIIECCHl U SBJICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MPUHIUIIEE: 3aKOH OMa, 3aKOHBI TIOCJICOBATCILHOTO U MapajlIeIbHOTO
COCIMHCHUS TPOBOJHUKOB, 3akoH J[oyns—JIeHIla, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIIMH, 3aKOH MPSIMOJIUHEHHOT0 PaclpOCTPAHCHHS CBETa, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, ypaBHEHHE DiHIITEHHA a1 PorodddekTa,
3aKOH COXPAaHCHMSI DHEPTUHU, 3aKOH COXPAHCHHS HMMITYJbCa, 3aKOH COXPaHCHHS
AIIEKTPUUYECKOTO 3apsija, 3aKOH COXPAaHEHHUS MacCOBOI'0 4HCHa, MOCTyNarhl bopa,
3aKOH PaJMOaKTHBHOIO pacmajia, IMPU dTOM pa3IndaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIpAXXEHHE U YCJIOBHS (TpaHUIBI, OO0JIACTH)
IPUMEHUMOCTH;

OTIPENIeIATh HAIlpaBJIEHUE BEKTOpa MHAYKIIMM MAarHUTHOTO TOJIs TIPOBOTHHUKA
C TOKOM, CHJIbI AMniepa u cuiibl JIopeHa;

CTPOUTh M ONHUCHIBATh H300pa)KEHHUE, CO3/1aBAEMOE€ IUIOCKUM 3€pPKaJIOM,
TOHKOM JTUH30M;

BBITIOJIHSITh JKCIIEPUMEHTBI 110 HCCICIOBAHHIO (PU3UYCCKUX SBICHUH H
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX M3MEPEHHI: TpPU STOM
dbopmynupoBaTh mpodJaeMy/3amady W THIOTE3y Yy4eOHOTO OSKCIEPHMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyITHPOBATH BHIBOIHI;

OCYIIECTBIISITh MPSMbBIE M KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIUYHH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M WCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIh30BAHUEM
NPSIMBIX HM3MEPEHUN: TPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (HUKCHPOBATH
pPe3yIbTATHl MOJTYYCHHOW 3aBUCHMOCTH (M3WYSCKUX BEJIWYUH B BHUAC TaOIHUI] U
rpa¢uKOB, JIeJIaTh BBIBOJIBI ITO Pe3yJIbTaTaM HCCIICIOBAHMS;

29



co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEIACHUU UCCICAOBAHUN B
paMKax yd4eOHOTO SKCIEPUMEHTa, YUeOHO-MCCIENOBATENFCKOH U TMPOCKTHOU
AESITETFHOCTH C MCIOJIB30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
000py10BaHMUS;

pemiatb pacy€THbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIONB3Ys (hU3MUECKUE 3aKOHBI U MPHUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4uH
BbIOMpATh (PU3UUYECKYIO MOJEIb, BBIACIITh (PU3NUECKHE BEIUYMHBI U (POPMYIIbI,
HEOOXOAMMBIE ISl €€ pelIeHusi, MPOBOAUTh PACUYETHl U OIEHUBATH PEATbHOCTD
MOJTYYEHHOT'0 3HAUEHUS (PU3NIECKON BETUIHHEI;

pelaTh KaueCTBEHHBIC 3a/1a4M: BEICTPAUBATh JTIOTHUECKH HEPOTHUBOPEUHBYIO
[ETI0YKY PACCYXKIEHUH C OMOpOil Ha H3y4eHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
du3nYecKue SIBICHNUS;

UCTIONB30BaTh ~ MpPH  peHmIeHHWH  y4eOHBIX  3a7ad  COBPEMCHHBIC
MH(POPMAITMOHHBIC TEXHOJOTUHU JUISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIHH
Y TIPEJICTaBIICHUSI Y4YEOHON M HAYYHO-TIOMYJISIPHOW MH(pOpMAIMH, TTOTYYSHHOW W3
pa3IMYHBIX UICTOYHUKOB, KPUTUIECKH aHATM3UPOBAThH TIOTydaeMyr0 HH(pOpMaIIHIo;

OOBSICHATh TPHHIMIBI JEHCTBUS MAallWH, TPUOOPOB W TEXHHUYECKHX
YCTPOWCTB, pa3IndaTh YCIOBUS MX 0€30MAaCHOTO HMCIIOJIb30BaHUS B TIOBCEIHEBHOM
KU3HU;

IPUBOAMUTH MPUMEPHI BKJIZa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHME IPOIIECCOB OKPYXKAIOIIEro MHUpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KHU3HU
U1 obecniedeHus 0€30MacHOCTH MPU OOpaIllEeHUH ¢ MPUOOpaMH M TEXHHYECKUMU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3J0POBbSl U COOJIIOJIEHUSI HOPM 3KOJIOTMYECKOTO
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTaTb B TIpyNme C BBINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TPyNIMbl, PALMOHAIBHO pacHpeiesiaTh OOA3aHHOCTH MU
IUTAHUPOBAThH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJ€KBaTHO OLCHUBATh
BKJIaJ] KXJIOTO U3 YYACTHUKOB IPYIIIBI B PEIIEHNE PacCMaTpPUBAEMOM MPOOIEMBI.
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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
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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 ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op

n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE

padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MGT(})[;I)I HO?I,)H.:HI/I;[ 1 bubmmorera [JOK
! https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bubmuoreka [OK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO MMaIEHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUXKEHUE.

7 Z[I]:I/I)KGHI/IC MaTepHaTbHON TOYKH IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH ["anunest. 1 bu6mmoreka [JOK
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NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cynepriosiiuii cit. Bropoit ?aKOH https://m.edsoo.ru/ff0c3be8
HeroToHa a5 MmaTepuanbHOU TOUKU

10 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsKecTH. [lepBas kocmudeckas brbmmorexa [OK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

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

13 Cuia cznpomBnefmq:f npu ,I[BI/DP;(GHI/II/I bubmorexa IOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHT cuibl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

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

16 Kunernueckas 3Heprusi MaTepuajIbHON bubnuoreka [IOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

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

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHbIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAIBHBIX CHJI C H3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

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

19

JlabopaTtopnas pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ 3HepFI/II/I
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponsHas padoTa o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

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

22

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOFaI[pO

24

TenmoBoe paBHOBECHC. TeMnepaTypa
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u e€ n3mepenue. [llkana remneparyp
Lenbcus

Wneanpusii raz 8 MKT. OcHoBHOE

bub6mmorexa [{OK

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

26 CpeaHeN KUHETUYECKOM SHEPruun bubnuoreka [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnast pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 H3omporiecchl B HI€aIbHOM Ta3e U ux bu6mmoreka [IOK
rpaduvIecKkoe IpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crioco0nl e¢ m3meHnenus. KomuyuectBo bubnuoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bubmuoreka [JOK
31 Bt Teriomepesa-y https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIIeCTBA.
bubmuoreka [JOK
32 KonunuecTBo TennoTel npu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc
33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK

MNPHUMCHCHUC K U30IIpoLeCCaM

https://m.edsoo.ru/ff0c5efc
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HeoOGpatumocTs nporeccoB B

34 npupojie. Bropoii 3akon Bubmmorexa LIOK
PHPOZE. BTOP https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU

35 [Tpunnun nevicreus u KII/ TerumoBoi bub6mmorexa [{OK
MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTHKH

38 O6o0matomuii ypok «MostekynsipHast bubnuorexa [JOK
¢uznka. OCHOBBI TEPMOIUHAMHUKIY https://m.edsoo.ru/ff0c6938
KonTponbHas paborta o teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa TOK

y ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBanre U KOHICHCAIIHSL. bubnuoreka [IOK
Hcnapenue u kurnenune https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIQXKHOCTh BO3yxa. HachleHHbIi bubamorera LOK

HYXa. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u

42 amopdHbIe Tela. AHU30TPOITUS bubnuoreka [JOK
CBOMCTB KpHCTauioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTAJUIA3AIIHSL.

bubmuoreka [JOK
43 V nenpHasg TEIUIOoTa IJIaBJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [JOK
44 b 0
PABHCHHC TCIIIOBOLO bajanea https://m.edsoo.ru/ff0c6820
45 OnexTpu3anus Tell. JNEKTPUUECKUN bubnuoreka [IOK

39



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

3apsia. [IBa BUa SIEKTPHUCCKUX
3apsI0B

https://m.edsoo.ru/ff0c6bcc

[IpoBOHUKH, TUATEKTPUKU U

bu6mmoreka [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHpOBOL P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
B3aumoneuncTBue 3apsioB. 3akoH
47 Kynona. ToueyHEBIH dIIEKTPUIECKUN bubnmorexa LOK
¥ ) ™ https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
48 nons. [IpuHnmn cynepnosunun bubnuoreka [IOK
ANEKTpUYECKUX nojeu. JInnun https://m.edsoo.ru/ff0c6df2
HAINPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 nois. [lorenmuman. PasHocts bubmorexa LOK
) ’ https://m.edsoo.ru/ff0c6f00
MOTEHIIHATIOB
ITpoBOAHHUKH M IUDIEKTPUKH B
50 3.]'IpeKT OCTATUYECKOM noljw bubmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JuanekTpuyueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoeMkocTh. Kongencaro
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH IIJIOCKOTO
52 KOHIEeHcaTopa. JDHEPrus 3apssKeHHOTO bubmorexa LOK
a pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopaTtopHnas pabdorta "3mepeHue
IEKTPOEMKOCTH KOHJIEHCcaTopa"
[IpuHIMIT NERCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
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DIIeKTpOCTaTHYECKAst 3aIIUTA.
3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTPUYECKUH TOK, YCIIOBUS €TO
cyuectBoBaHusl. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma Jist
ydacTka Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas padbora
«M3ydeHnne cMEIanHOTO COCTUMHEHUS
PE3UCTOPOBY

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

57

PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO
ToKa. 3akoH Jxoynsa-Jlenua

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 TOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«3mepenue DJ1C ucTtouyHnKa ToKa U
€ro BHYTPEHHETO COMPOTUBICHUS)

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

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

61

HOJ'IyrIpOBOI[HI/IKI/I, HUX COOCTBEHHAs U
npuMeCHas IMpoOBOJAUMOCTD. CBoucTBa
p—n-nepexona. HOJ'IYHpOBO,[[HI/IKOBHe

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

41



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

puOOpHI

DNEeKTpUUECKUU TOK B PACTBOPAX U
paciiaBax 3JI€KTPOJIUTOB.

bub6mmorexa [{OK

62 DNEeKTPOTUTHYECKAs JUCCOIHAIIHSI. L https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUU TOK B razax.

63 CaMocTOATENbHBIN 1 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psaa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY) https://m.edsoo.ru/ff0c88be
KonTtponsHas paboTa o Teme

66 «Inekrpocraruka. [locTossHHBIN 1 bubnuoreka [IOK
aeKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»
PezepBublit ypok. KonTposibHas bubnuoreka [JOK

67 1
pabota 1o Teme "INeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56
PesepBHblit ypok. O600maromui ypox bubnunoreka [JOK

68 1
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68 3

I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
Jl:;_l'l Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂnﬂ ng:)a22§:fenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelicTBre NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO TOJISL Ha

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa critb https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [loTtok

6 BEKTOpa MarHuTHoU nuaykuuu. J/1C 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM
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nHaykuuu Papanes

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

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

NupykTuBHOCTSH. SIBIEHUE
camonHaykuuu. 3J{C caMOMHIYKLIHH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

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

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHJYKIMOHHAs 11eYb

10

O6o0matromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

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

11

KonTtponsHas paboTa o Teme
«MarsuTtHoe noJe.
DNeKTPOMarHUTHAS MHIYKLIHS»

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

12

CB0OOOTHBIE MEXaHUYECKHE
kosebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue sepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MallbIX Koyie0aHuii rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPY3a»

14

Konebarenbubid KOHTYp. CBOOOHBIE

bu6mmoreka [JOK

44
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OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMArHuTHBIMU KoJIe0aHUSIMHU

https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKoH
COXPAaHCHUA SHCPIruru B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

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

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHBIe
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[IepemennbIn TOK. CHHYCOMAAIBHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JCUCTBYIOLIEEC 3HAYECHHUE CUIIBI TOKA U
HaIPSDKCHAS

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

18

Tpancdopmarop. [IpoussocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUYECKOE
MIPUMEHEHHE ANEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepead

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

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHECPTUH B MMOBCEIHEBHOU

45
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KHU3HHU

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmmoreka [{OK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunsie U TPOI0JIbHBIEC BOTHBI
29 3Byk. CkopocTh 3ByKa. ' poMKOCTh bubnuorexa [JOK
3ByKa. BoicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
23 CBOWCTBA U ckopocTh. [1Ikana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
ANEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTHOCBS3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KontponsHas padota «Konebanus u 1 bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOIHOM Cpejie. bubmuoreka [JOK
Toueunslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeta. 3aKOHbI
27 oTpaxxeHus ceta. [loctpoeHue bubmorexa HOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
28 BHYTpeHHee oTpakeHue. [IpenensHbin bubnunoreka [JOK
YTOJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuorexa [IOK

ToKa3aTeJid MPEJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a
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JIunzel. [locTpoenue nzodpaxeHuii B

30 nmuH3e. DopMyra TOHKOM JTUH3HI. Bubmmorexa LIOK
https://m.edsoo.ru/ff0cddle
YBenuueHue JUH3bI
Jlaboparopuas padoTa
31 «HccnenoBanue CBOMCTB
M300paXeHUH B JIMH3AX)
Hucnepcus ceera. CIIOXKHBIN COCTaB
32 6enoro csera. L{Bet. JlJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
33 NnTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
ceeta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TorrepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtruueckue mpuOOPhI U YCTPOUCTBA U
yCIIOBUSA UX 0€30IaCHOTO MPUMEHEHUS
I'panu1pl MPUMEHUMOCTH
36 KJIACCUYECKOW MexaHUKH. [locTynarsl bubnmuorexa [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3amMe/yieHre BpEMEHH U COKpaIlleHUue bubmmorexa [IOK
https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMIYJIbC PEISITUBUCTCKON
38 yacTullbl. CBS3b MAaCChI C SHEPTUEH U bubmmorexa [JOK
https://m.edsoo.ru/ff0cfc68
UMITYICOM. DHEPrusl MOKOs
39 KonTtponeHas padora «OnTHKa. 1 bubnuorexa [IOK

OcCHOBEBI CIICLIHaIbHOM TCOpHUU

https://m.edsoo.ru/ffOcf6f0
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OTHOCHUTCIIBHOCTH»

®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
1 UMITYJIbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOIMoTEKA
41 otodddexra. O A T.
porospexr R https.//m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl poTodddexTa. YpaBHeHne
. (13 b P bubmmoreka [{OK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
Hasnenne ceera. OnbiTol I1. H.
43 JlebeneBa. XuUMHUUECKOE IEUCTBUE bubmorexa HOK
JleBa. a1 https://m.edsoo.ru/ff0d04a6
cBETa
TexHnueckue ycTpoiucTBa u
MPAaKTUYECKOE MMPUMCHEHHE:
44
dboToreMeHT, (OTOIATIHK,
COJIHeUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «IeMEHTBI bubmuoreka [JOK
KBAaHTOBOM OIITHKI) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITE
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
PYOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bubmuoreka [JOK
a7 IToctynatel Bopa
Y P https://m.edsoo.ru/ffOdOafa
H3nyyenne u norjoiieHue GoTOHOB
48 i I/I}II'Iqe exoJie aTOM;u co H(()ll)"O OBHSI bubmorera [JOK
p pexOA . a P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
49 BosHOBBIE cBOMCTBA YacTull. BoJsiHbI bubnmuoreka [JOK

ne bpownnsa. KopnyckynspHo-

https://m.edsoo.ru/ff0d0ca8
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BOJIHOBOM nyasin3M. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JIy4CHHE

50

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpeneneHnio coctaBa
PaIMOAKTUBHOTO M3ITYy4CHUS

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

51

CporictBa anbda-, 6era-, raMmma-
n3inydeHus. BousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpTraHU3MBI

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs31 HyKJIOHOB B sijIpe.
Snepubie peakunu. AnepHblid
peaktop. [IpoGnembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

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

54

DnieMeHTapHbIe YacTullbl. OTKpBITHE
Mo3UTpoHa. MeToabl HAOMIOACHUS U
PErucTpaLyu 3JEMEHTAPHBIX YaCTHII.
Kpyrasbiii ctonn «®yHaameHTanbHbIe
B3auMoOJeucTBUA. EqnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be3nH0ro Heba. Co3Besaus,
SIPKUE 3BE3/1bl, IUIAHETHI, UX BUAUMOE
nBrokenne. CoaHeyHas cCUCTEMaA

56

COHHHG. ConHeuyHast aKTUBHOCTb.

49
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Ncrounuk snepruu CoJiHIA U 3BE3]T

57

3BE3/1bl, ©X OCHOBHBIC
XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOU
MOCJeI0BaTEeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€311. CoBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

58

Mneunsin [Iyre — Hama ['anakTuka.
[Tonoxenue n apmxenue CoyiHLa B
lNamaktuke. ['anaktuku. YepHsie
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bospmoro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padota «1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ATUYECKOH chepax IesTeIbHOCTH
yejioBeKa

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

64

O6o6maromuit ypok. Posb
¢du3nueckoit Teopur B JOPMUPOBAHUH

50




MpeCTaBICHUN O Pu3nyecKon
KapTHHE MHpa

Oo6o06maromuit ypok. Mecto
(bu3n4ecKoil KapTUHBI MHpa B 001IeM

65 1
PsAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJCTABICHUN O IPUPOIC
66 PesepBHbIl ypok. MarautHoe noie. 1
DneKTpOMarHuTHasE WHIYKITUS
PesepBubriit ypok. Ontuka. OCHOBBI
67 CHCIHATEHON TeOpHH 1
OTHOCHUTENIbHOCTH
Pesepnsrii ypok. KBantoBas ¢usuka.
bu6moreka [IOK
68 DeMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpopU3UKHU
OBIIEE KOJIMYECTBO YACOB I10 68 4

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

®dusuka. 10 k1. bazossiit yposenb: yueOnuk/ H.C. Ilypeimesa, H.E.
Baxeenckas, [I.A. Ucaes; nox pen. H.C. PypriieBoit. - 6-e u3a., CTEpeoTHIL. -
M.: Ipoda, 2018. - 271, [1] c.: ui. - (Poccuiickuii yueOHUK).

®dusuka. ba3zoseiit yposens. 11 ki1. yuebnuk/ H.C. Ilypsimena, H.E.
Baxeenckas, [[.A. Ucaes, B.M. YapyruH. - 2-e uza., crepeotut. - M.: JIpoda,

2015. - 303, [1] c.

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://efizika.ru/course/view.php?id=44

52



