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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, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yu€roMm QenepaqbHOil paboyell mporpaMMbl BOCHUTaHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 kmaccoB mpu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYHUTHIBAET HEOOXOJUMOCTh peaau3alrdUd MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WMKH: JTUYHOCTHBIE,
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 «dusmkay 1o rogam oOyyeHHUs..

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUIS €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTUKH, TPAHCIOPTa, OCBOCHHUSA
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] TIO3HAHUS MIPH BBHIIIOJHEHUN UMHU YIEOHBIX UCCIICIOBAHHA.

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

[IOKYMEHT NOANWCAH 3NEKTPOHHOM NOANKCHIO
"rMMHA3US "ANIbBEPTUHA", O/IbLUAHCKAS ENEHA BUKTOPOBHA, apextop  31.08.23 12:57 (MSK)  Ceprudwkar 019B81ES0053B01E934ECB7SADIEC3843D




Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX Pa3esioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHUH, BEILECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTUYECKUMHU MPOOIeMaMH.

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

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

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

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

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
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3aJIaHHON (YU3UYECKON MOJIEIIBIO, TTIO3BOJISIOIINE PUMEHSTh H3YUCHHBIE 3aKOHBI
3aKOHOMEPHOCTH KakK M3 OJHOTO pas3fena Kypca, TaK U MHTETPUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ay MPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OoOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromme BbIOOpa (U3MUECKOW MOJENTU JJIsi CHUTYyalldd TPAaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Y4eOHOro rmpoiecca 0a30BBI ypOBEHb Kypca
bU3UKHM HA YPOBHE CPEIHETO 00IIEero 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
NPEIMETHOTO KaOWHeTa (PU3MKK WU B YCIOBHUSX HWHTEIPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOT'O IMHUKIa. B kaOuHeTe (U3UKHA JIOJDKHO OBITH
HEeoOXoauMoe J1labopaTopHOe OOOpYJOBAaHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opynoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00OECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme M0 (U3MKE KIOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIMPUYCCKUX |
(dyHIaMEeHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MMPUMEHEHU.

JlaGopatopHoe oOOpynOBaHUE [JIsi YYCHHUYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUIEKTHI
71a60paTOPHOTO O00OPYNOBAaHUA JOJDKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHUS OOYYAIOIIUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE WX HWHTEJUICKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBICHUSIM;

e (opmMupoBaHHEe HAyYHOTO MHPOBO33PEHHSI KaK pe3ylbTaTa HW3YYCHHS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

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

e (opmupoBanue mpeACTaBICHUN O poiu (DU3UKH JJIST PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKU U TEXHOJIOTHH.
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JlocTimkeHne »THX Ieneld o0ecreynBaeTcs pelIeHneM CIEIYIOMUX 3a1ad B
npoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPETHETO 00IIero 00pa3oBaHUs:

puoOpeTeHHE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUx
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJISIpHYIO (DU3UKY, OJJIEKTPOAMHAMUKY, KBAaHTOBYIO (H3UKY U
AIEMEHTBI acTPOPU3UKH;

dopMHUpOBaHUE YMEHHMH MPUMEHATH TEOPETUYECKHE 3HaHUS s
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATHUA
NPAKTUYECKUX PEUICHUIN B TOBCEAHEBHOM KU3HU;

OCBOCHHE CIOCOOOB pEIICHHs] Pa3IMYHbIX 3a/Jady C SBHO 3aJlaHHOMN
¢usznueckol Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue puU3NUeCKOd MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;
NOHMMaHUe (PU3NYECKUX OCHOB W TNPUHILMUIOB ACHCTBUS TEXHUUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOUTYIO
cpeny;

OBJIaJICHUE METOJIaMU CaMOCTOSATEILHOTO TUIAHUPOBAHUSL U TNPOBEIACHUS
bu3MUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIEIICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

CO3/1aHHE YCJIOBUM JUJIS Pa3BUTHUSL YMEHUIN IMPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPYECKON JIEATEIbHOCTH.

Ha wuzydenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemerii B mporpaMme 1o (U3MKE IepedeHb Ja0OopaTOPHBIX H

NPAKTHYECKUX pabOT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€TAeT BBHIOOD

NPOBEJICHUS JIa0OPAaTOPHBIX pPAabOT W OMNBITOB C YYETOM HHIUBUIYATBHBIX
0COOCHHOCTEH 00yYarOIITNXCS.
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COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3nka u MeTOAbl HAYYHOI'0 NO3HAHUS

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

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

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

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
Ciio)xeHue nepeMenieHnil U CJI0)KEHUE 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.

KpuBonuuentHoe  naBwkeHue. JIBMKEHME  MaTepualbHOM 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 CHAPSI0B, LICNIHBIE U PEMEHHBIE IIEpEIadH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

[IOKYMEHT NOANWCAH 3NEKTPOHHOM NOANKCHIO
"rMMHA3US "ANIbBEPTUHA", O/IbLUAHCKAS ENEHA BUKTOPOBHA, apextop  31.08.23 12:57 (MSK)  Ceprudwkar 019B81ES0053B01E934ECB7SADIEC3843D




HaGmionenue aBuKeHHs Tena, OpOIIEHHOTO TMOJ YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenue yckopeHusi CBOOOTHOTO MaICHUS.

HanpagneHnne ckopocTy Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO ABMKEHHUS C LIEJbIO ONPEICICHUS MTHOBEHHOU
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONJACHHBIMM TEIOM 3a
MOCJIEIOBATEIILHBIE pPaBHbIE MPOMEXKYTKH BpPEMEHH MpPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyeHune nBUKEHMS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus tena, OpOIIeHHOTr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['amumnes.  IlepBeii  3axkoH  HproroHa.
NuepunanbHble CUCTEMBI OTCUETA.

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

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

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. Koadduument tpeHus.
Cuita conpoTUBIIEHUS NPU IBH)KEHUU Teja B KUIKOCTU WJIU ra3e.

[TocTynarensHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cCuibl OTHOCUTENBHO OcH BpauleHus. llnedo cuibl. YcioBus
paBHOBECHS TBEPJIOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHHE: MOAIINIHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NMOABEME U TTAICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHs TBEPAOTro Tena. Buasl paBHOBECHSI.
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Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomwi

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalum.

HUccnenoBanue yciioBUid pPaBHOBECHS TBEPAOTO TENA, HMEIOLMIETO OCh
BpAILICHUS.

Tema 3. 3akoHbl coOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.

I/IMHYJIBC CWibl MU HU3MCHCHUC HMITYJIbCA TCJIA. 3aKoH COXpAaHCHHUA HMIIYJIbCA.
PeaktuBHOE ABHKCHHC.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuainbHOM TO4ykH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas DHEPTHS. [ToTennuanbHast SHEPrus yIpyro
nedhopMupoBaHHOW  TpyKuHBL.  [loTeHIManbpHass  SHeprus Tejaa  BOJM3HU
NOBEPXHOCTH 3E€MJIU.

[ToTeHnnanbHple W HEMOTCHIMAJIbHBIC  CHJIBI. CBsi3b  paboOTHI
HEMOTEHIIMAIBHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW HSHEPTUU CHUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpoWcTBA M NPAKTUYECKOE MPUMEHEHUE: BOJAOMET, KOMED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBHOW SHEPTUH B KUHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue aOCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSAHBIX MAaATHUKOB.

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

Pazaea 3. MoJsiekyasipHas pu3suka ¥ TepMOAMHAMHMKA
Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUYECKOU meopuu
OCHOBHbIE TIOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOM TEOPUHU U HX OMBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMOJICMCTBUSL YacTUL BeElIeCTBA. Moaenu CTpPOEHUs Ta30B, KXUJIKOCTEU H
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TBEPABIX TEN U OOBSCHEHNUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl Mosiekyl. KonmnmuectBo Benectna. [loctosHnass ABorajpo.

TemmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana remmneparyp
Llenbcns.

Mopgens  upeampHOoro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEeOpHM HAealbHOro rasza. AOcCoNIoTHas TeMmiiepaTypa Kak Mepa
CpellHEe KWHETHYECKON HHEpruu TeIJIOBOTO JBWKEHUs dactull rasza. [llkama
temrniepatyp KenbBuHa. ['a30oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akoH [lampToHa. M30mponeccsl B UICAIBHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BenlecTBa. ['paduueckoe npencraBieHue H3O0MPOIECCOB: H30TEPMa, H30X0pa,
u3obapa.

TexHuueckre ycTpoiiCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
O6apomeTp.

Llemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JMCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OPTraHUYECKUX COEAUHEHHUIA.

OnbiThl 10 MU PY3UHN )KUIAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO ABUKECHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnbITel, WIUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHHUS HACAIbHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

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

HccnenoBanne 3aBUCHMOCTH MEXKy MapaMEeTPaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoOuUHAMUKU

TepMoauHamuueckass cucteMa. BHYTpeHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U ciocoObl €€ u3meHeHust. KonndyecTBo TerioTsl U pabora. BHyTpeHHss
JHEprus  OAHOATOMHOIO  HJACAJIBHOrO  rasza.  Buael  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKLIHSI, U3JTy4YE€HHE. Y IelIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonndecTBo TEMIOTHI IpH TEIIoNepesaye.

[Tonsitue 006 aamabatHom mporecce. [lepBeIii 3aKOH TEPMOIUHAMUKH.
[IpuMeHeHne TMepBOTO 3aKOHa TEPMOJMHAMHUKM K H3ompolieccaM. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.
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Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh MpoLieccoB B PUPO/IE.

TemmoBble  mammHbl.  [IpyHUOMOBI  OEUCTBUA — TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >Hepruv B TEIIOBbIX MamuHax. KoadduuueHt monae3Horo
nevctBus TermoBod MammHbl. [lukn KapHo u ero xosd@uiueHT moiae3Horo
JNEUCTBUS. DKOJOTUUECKHE MPOOIEMBI TETIOAHEPTETUKH.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CropaHus, OBITOBOM XOJIOIMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpeHHEW JHEPruM Tejia MPU COBEPIICHUH PaOOTHI: BBUICT
npoOku u3 OYTBUIKK TOJ JCHCTBHEM CXKAaTOro BO3JlyXa, HarpeBaHue >(dupa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOAEMOHCTpAIus).

N3meneHne BHyTpeHHEH SHEPTHUH (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbIT 1Mo ananabaTHOMY pACHIMPEHHIO BO3JayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOWHBI, IBUTATENS BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. DPazoevie nepexoovl

[Tapoobpa3zoBanue u koHaeHcauusa. Vcnapenue u kunenue. AOCONIOTHAs |
OTHOCHUTEJIbHASl BIIAXKHOCTh BO3ayxa. HacellleHHBIM map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3anus. Y nenpHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
[ICUXPOMETP, KAITOPUMETP, TEXHOJIOTUH IOJYYEHUsSI COBPEMEHHBIX MATEpPUAJIOB, B
TOM YHCJIE HAHOMAaTEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunienune npy noHM>KEHHOM J1aBJICHUH.

Croco0bl u3MepeHus BIAXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.
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Paznen 4. JaekTrpoguHaMuKa

Tema 1. dnekmpocmamuxa

OnekTpu3anns Ten. OJEKTPUYECKMM 3apsan. J(Ba Buaa JIIEKTPUYECKHUX
3apsaoB. [IpoBOMHMKM, OUAIEKTPUKU W TMOJYNPOBOJHUKHA. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa.

B3anmopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHslil aneKTpuyecKuil 3apsi.
Onektpuueckoe rmone. Hampsok€HHOCTh — dnekTpuyeckoro moss.  [IpuHnmn
CYIIEPHO3UIUM DIIEKTPUYECKUX T0JIEU. JIMHUM HANpsKEHHOCTH DIIEKTPUYECKOTO
HOJISL.

PaGora cun  anexrpocratnyeckoro  mois.  [lorenuman.  PasHocThb
noTteHuuanoB. I[IpOBONHMKM W JOHUAJIEKTPUKKA B 3JIEKTPOCTATUUECKOM  IOJIE.
JlvsnekTpuyeckas MpOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIEKTpOEMKOCTh MJIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOr0 KOHJIeHCATOpa.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: DIIIEKTPOCKOII,
ANEKTPOMETpP, DJIEKTPOCTaTUUECKas 3alluTa, 3a3eMJIEHHE JJIEKTPONpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA MPUHTED.

Jlemoncmpayuu

YCTpOMCTBO ¥ MPUHLIMIT JIEUCTBUS JIEKTPOMETPA.

B3anmogelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3apsIKEHHBIX TEll.

[IpoBOAHUKH B IEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAau
IUIACTUH, PACCTOSIHUS MEXKI1Y HUMHU U TUAJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpudeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Ucrounuku Toka. Cuina toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEMH.

DNEeKTPUUECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCTMHEHNE MPOBOITHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.
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DIIEKTPOABIIKYIIAS] CHJIAa U BHYTPEHHEE CONPOTHUBJICHHE HCTOYHHMKA TOKA.
3akon Oma /1J1s TOJIHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTH  TBEPIABIX  METAVIOB.  3aBUCHUMOCTH
CONPOTUBIICHUSI METAJJIOB OT TEMIIEPATYpbl. CBEPXIIPOBOIUMOCTb.

DIIEKTPUUYECKUM TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyUYKOB.

[TonynpoBOgHUKMU. CobOcTBeHHas " MpUMECHasI MPOBOJUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynmpoBo HUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  dAJICKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOLUALUA. DIECKTPOIIN3.

DJIeKTpUUYECKU TOK B Ta3zax. CaMOCTOSTENbHBIM M HECAMOCTOSATEIbHBIN
pazpsan. Monuus. [Lnazma.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHECHHUE: aMIIEPMETP,
BOJITMETP, PpEOCTaT, HUCTOYHUKUA TOKa, »OJEKTpOHArpeBaTeIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COTPOTUBIICHUS, BAKYYMHBINA JTHO/I,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYITPOBOAHUKOBBIN TUO]I, TaJIbBAaHUKA.

Llemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUs.

3aBUCUMOCTh COMPOTHUBJICHUS IUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUs U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsmMoe wu3MepeHue SIEKTpOoABWKYHIEH cuibl. KoOpoTkoe 3aMbIKaHuE
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psa U MpoBOAUMOCTb BO31yXa.

OHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydyeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mepenune 37eKTpOABHKYILIEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

Hab6monenue snekTposusa.

MexnpeaMeTHbIe CBA3H

N3ydenue kypca ¢uzuku 0a3zoBoro ypoBHs B 10 kimacce OCyIIECTBIISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMM MAaTEMATHKH,
Ononoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvle nouamusl, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUSA: SIBIICHUE, HAay4YHbIH (akT, rumore3a, (pu3mdeckas BEIWYMHA, 3aKOH,
TEeOopusi, HAOII0IEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

[IOKYMEHT NOANWCAH 3NEKTPOHHOM NOANKCHIO
"rMMHA3US "ANIbBEPTUHA", O/IbLUAHCKAS ENEHA BUKTOPOBHA, apextop  31.08.23 12:57 (MSK)  Ceprudwkar 019B81ES0053B01E934ECB7SADIEC3843D




Mamemamuka: peumieHue CHUCTEMbl YypaBHEHMH, JHHEWHas QyHKUus,
napabona, runep0osa, ux rpa)uku U CBOMCTBA, TPUTOHOMETPHUUYECKHE (DYHKIIHUH:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKLNH HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozus: Mexannyeckoe NBHKEHUE B JKMBOW mpupoje, Auddysusa, ocMmoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BHJIbI TEIUIONEpEaun, TEIIOBOE PaBHOBECHUE),
ANEKTPUUYECKUE SIBJICHUS B )KUBOM IIPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, XUIKOCTEH U
ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HUCCOLMALIMS,
rajbBaHUKa.

l'eoepaghus: B1aXXHOCTh BO3/lyXa, BETPbI, 0apPOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE IBW)XEHHI C HCIIOJIB30BAaHUEM MEXAHH3MOB,
y4€T TpPEHHUs] B TEXHUKE, IMOJAUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W Jpyrue), ABUTATENb BHYTPEHHETO
cropanusi, nmaposasi TypOuHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHEP, TEXHOJIOTHH
NOJIyYEHUSI COBPEMEHHBIX MAaTEpUajoB, B TOM YHUCJIE HAHOMATEpPUAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHUE 3JIEKTPOIpPHUOOpPOB,
KCEpOKC, CTPYHUHBIN IIPUHTED, JJIEKTPOHAIpPEeBaTEIbHbIE npudopHl,
AJIEKTPOOCBETUTENIbHBIE PUOOPHI, TAJIbBAHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKMpPOMACHUMHAA UHOYKUYUA

[locTtostHHble ~ MarHuThl.  B3amMonencTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe moJsie. BekTop MarHMTHOM WHAYKOMH. [IpuHOMN Cynepno3uuuun
MAarHUTHBIX MMOJiIeH. JInHMM MarHuTHOM WHAYKIMU. KapThHa JWHWUNA MarHUTHOM
WHAYKIMH MOJISI IOCTOSTHHBIX MarHUTOB.

MarautHoe T1I07€ TPOBOAHHMKA C TOKOM. KapTuHa JMHMHA WHIYKIUH
MarHuTHOTO TOJS JJMHHOTO MNPSIMOTO IPOBOJHHUKA W 3aMKHYTOI'O KOJIBIIEBOT'O
MPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT OpcTena. BzaumoaeiicTBue mpoBOJIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HampaBJICHUE.

Cuna Jlopennia, e€ MOyJib M HampaBiieHUE. [[BHKEeHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM Itojie. PaboTa cunsl Jlopenma.
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SIBiieHne  BJIEKTPOMAarHUTHOM UHAYKUMU. IIoTOK BekTOpa MarHUTHOU
WHAYKUWAHA. OJEKTPOABMXKYIAS CWila HHAYKOUH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Gapanes.

BuxpeBoe nsnexkrpuueckoe mosie. OJIEKTPOABUXKYIIAs CUJIa WHIYKIUUA B
MIPOBOJHUKE, IBUAKYIIEMCS MTOCTYNATEIHLHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

ITpasuno Jlenua.

NHaykTMBHOCTE.  SIBIEHHE CaMOMHAYKUMH. OJIEKTPOJABWKYLIas CHIa
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpPOMCTBA W MPAKTUUECKOE TMPUMEHEHHUE: TOCTOSHHbIC
MAarHMThl, JJIEKTPOMATHUTHI, DJIEKTPOJABUTATENIb, YCKOPUTEIN DSJIEMEHTAPHBIX
YaCTUILl, THIYKIIMOHHAS TI€Yb.

Llemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIUA MAarHUTHOTO TIOJISI.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[enctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiieHnE IIEKTPOMArHuTHOW UHIAYKIIU Y.

[IpaBuiio Jlenna.

3aBUCHUMOCTD 3JIEKTPOJABIXKYIIEH CHIIbI MHAYKLIUHA OT CKOPOCTH M3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBieHre CaMOMHIYKIIHH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccrenoBanne AeUCTBUS MIOCTOSIHHOIO MarHUTa HA PaMKYy C TOKOM.

HccnenoBanue ABICHUSA 3JIEKTPOMArHUTHOW UHTYKIIHH.

Paznen 5. KoseOanus u BOJIHBI

Tema 1. Mexanuueckue u IneKmpoMazHunHbvle KOJ1€0anUA

Konebarensnass  cuctema.  CBOOOIHBIE  MEXaHWYECKHE  KOeOaHMS.
INapmonnyeckue konebanus. [lepuon, wacrtora, amrumityma u (aza KoieOaHUH.
[IpyxvHHBIN MassTHUK. MaTeMaTH4YeCKHU MasATHUK. YPAaBHEHHE TapMOHHYECKHUX
kosnebanwmii. [IpeBparieHne sHepruy NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOAaHWS B
UJCaTbHOM KOJIeOATEIbHOM KOHTYpe. AHAQJIOTUS MEXAY MEXaHHUYECKUMH U
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ANEKTpOMarHuTHeIMU KoJeOanusimu. dopmyna TomcoHa. 3akoH coxXpaHEHHs
SHEPruu B UJEATBHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBieHne o 3aTyxaromKX KojeOaHUsX. BbIHYKIE€HHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeIHY X A€HHbIE 371€KTPOMATrHUTHBIE KOJIEOAHUS.

Ilepemennblii  TOK. CHHYCOMIANbHBIA NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUIMTYAHOE W JEWUCTBYIOIEE 3HAYEHUE CHUJIBI TOKa H
HaIpPsHKEHMS.

Tpancdopmatop. [IpousBoacTBo, nepenada U NOTPEOICHUE ANEKTPUUECKOU
SHEPrur. DKOJOTUYECKUE PUCKHU MPHU MPOU3BOJACTBE 3JeKTpodHepruu. Kynbrypa
UCIOJIb30BaHUS 3JIEKTPOIHEPTUHU B MOBCETHEBHON KU3HU.

TexHuuyeckre yCTpoWCTBa M MNPAKTHUYECKOE NPUMEHEHHE: 3JIEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KosieOaTeabHOM CUCTEMBbl (MPY>KUHHBIA WM
MaTEMaTUYECKUN MASTHUK).

HaGmonenue 3atyxaromux KojaeOaHu.

HccnenoBannie CBOWCTB BBIHYXICHHBIX KOJIEOAHUH.

HabGmonenue pe3onanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPsDKEHHST OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAWMHEHHHM PE3UCTOPa, KaTyLIKH
MHIYKTUBHOCTH U KOHJEHCATOPA.

Mogenb JIMHUY 3JIEKTPONEPEIaUu.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCUMOCTU MEPUOIAa MalbIX KoleOaHM Tpy3a Ha HUTH OT
JUTMHBI HUTH W Macchl Tpy3a.

HccnenoBaHne MEPEMEHHOT0 TOKA B LEONM W3 IOCJIEA0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYUIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE GOIHbL

MexaHnnueckue BOJIHBI, yclOBHS pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHHsT W JUIMHA BOJIHBL. [lomepeuHble M NIPOJOJIBHBIE  BOJIHBIL.
NuTtepdepenmms n audpaxius MEXaHUIeCKUX BOJTH.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarauTHoil BosnHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, MPENIOMIICHHE, Mosipu3anus, audpakuus,
uHTeppeperurs. CKopocTb 3J€KTPOMArHUTHBIX BOJIH.
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[[Ixkana »nEeKTPOMAarHUTHBIX BOJH. [[puMeHEHHE 3IEKTPOMAarHuTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeleBUACHU. Panunonokanys.

DIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEbI.

TexHnueckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JIMAarHOCTHKAa B TEXHUKE W MEAUIMHE, paaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIpOCTPaHEHHE MOMEPEUHBIX U TPOJAOIBHBIX BOJIH.

Kone06mtomeecst Tejio0 kKak UCTOYHUK 3BYKA.

HaGmronenne orpakeHus U MpesioMIICHUST MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeniinu u 1ugpakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTATYIOW U
4acTOTOU KoJIeOaHMIA.

UccnenoBanue CBOWMCTB  DJIEKTPOMArHUTHBIX  BOJIH: OTpakeHHUE,
pesIoMJICHHE, OJIsIpu3alus, 1udpakius, nHTepdepeHIIus.

Tema 3. Onmuxa

['eomerpuueckass onrtuka. IIpsaMonuHENHOE paclpoOCTpaHEHUE CBETa B
ogHOpoaHOuU cpexe. JIyu ceera. TouedHbI HCTOYHHK CBETA.

OTtpaxxenue cBeta. 3aKOHBI oTpaxxeHusi cBeta. [locTpoeHue nzolOpaxkeHuil B
IJIOCKOM 3€pKajie.

[Ipenomnenue cBera. 3aKOHBI MpeEIOMIIEHUS cBeTa. AOCONMIOTHBIN MOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbld yrojl MOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucnepcust cBeta. CioxKHBIN cocTaB Oenoro cBeta. LIBeT.

ColOuparomue # paccewBaromue JuH3bl. ToHKas JuH3a. DdokycHoe
paccTosHHE W ONTHYecKas cuia TOHKOW JuH3bI. [locTpoeHume wm300pakeHuil B
coOuparonmx U paccemBaronux jauH3zax. Gopmyna TOHKOW JHH3BL. YBETUYCHHE,
TaBaeMoOe€ JIMH30MH.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONITHKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH.
VYcnoBuss HaOmMOIEHUST MAKCUMyMOB U MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hubpakuus cseta. JudpaximonHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMMyMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonsipuzaums ceera.
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TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: OYKH, JIyIa,
¢oToanmapar, NPOEKUMOHHBIA anmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAas
OITHKA, TU(PPAKIIMOHHAS PEILETKA, MOJSIPOU.

Jlemoncmpayuu

[IpssMONMHEWHOE PACIpPOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTuueckue npuOopsbI.

[TonHOe BHYyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mopenn MUKpOCKOIIa, TeJIECKONa.

HaGmonenue naTepdepeHiinm crera.

HaGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[TonyuyeHue cnekTpa ¢ MOMOLIBbIO IPU3MBI.

[Tony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HaGmonenue noisipu3anuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3mepenue nokazaresns NpeaoMieHUs CTEKJIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

HaGmonenue nucnepcuu cBera.

Paznen 6. OcHOBBI CrIeNMAJIBHON TEOPUU OTHOCUTEIbHOCTH

['pasuiel TPUMEHMMOCTH  KJIACCMYECKOW  MEXaHUKH. [TocTynatbl
CIIEIIUAJIbBHOW TEOPHH OTHOCUTEIBHOCTH: HMHBAPUAHTHOCTH MOMAYJS CKOPOCTHU
CBETa B BaKyyMe, IMMPUHIIMI OTHOCUTEIIBHOCTH DUHIITCHHA.

OTHOCHUTEIBLHOCTh OJJTHOBPEMEHHOCTH. 3aMeJJICHUE BPEMEHU U COKpAIlCHUE
JUTAHEL

DHEPrusi 1 UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs3b MacChI C PHEPTUEH U UMIYJIbCOM PEJISITUBUCTCKON YacTHUIIbl. DHEPIus
MOKOSI.

Pazgen 7. KBantoBas pusuka

Tema 1. Dnemenmolt K6AHM OGO ORMUKU

®otonsl. ®opmyna [lnanka cBs3u sHEeprun HOTOHA C €TO YaCTOTOW. DHEPTHUS
U UMITYJIbC (DOTOHA.

Otkpeite u uccienoBanue porodddexra. Onbitel A. I'. CToneToBa. 3aK0oHBI
dororddexra. YpaBuenue DitHmrerina amsa dotodddexra. «KpacHas rpanuiiay
doToarddexra.

Hasnenue ceeta. OnwiTel 1. H. JleGenera.
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XHUMUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: (HOTOIIEMEHT,
(doTongaTuuk, coHEeUHas 6arapes, CBETOAUO/.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

Hccnenosanue 3akoHOB BHeHIHEro (GoTo3ddekra.

Cseronuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHHIO o -4acTHI.
IInanerapnas moxaenb artoma. Iloctymarsl bopa. M3nydeHue u MOTJIOLICHHE
(GOTOHOB MpHU Mepexojie aToMa C OJIHOTO YPOBHS SHEPruu Ha Jpyrou. Bujsl
cnekTpoB. CIIEKTp YPOBHEN SHEPIMU aTOMa BOAOPOAA.

BonnoBbie cBoiicTBa yactull. Bonuel ne bpowsist. KopnyckyisipHO-BOIHOBOM
TyaJli3M.

CrnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHuueckue yCTpOWCTBA M NPAKTHYECKOE MNPUMEHEHUE: CIEKTpaIbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIBIOTED.

Ilemoncmpayuu

Mogens onsita Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HaGmronenne nuHe4aToro cekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWio  cocTaBa
paanoakTuBHOTO u3nmydeHus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUs.
BimsiHue painoakTUBHOCTH Ha KUBBIE OPraHU3MBI.

OtkpbiTHE TIpOTOHA U HeWTpoHa. HyknoHHas monens sanpa ['eitzenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjapa. M30Tomnsl.

Anbda-pacnan. DNEKTPOHHBIA MW TO3UTPOHHBIM OeTta-pacman. [amma-
U3JydyeHue. 3aKOH paJuoakTUBHOTO pacrajia.

DHeprusi CBS3HM HYKIIOHOB B sifpe. SnepHbie cubl. JledekT macch sipa.

SnepHble peakunn. Jlenenue u cuHTE3 SEP.

Anepubiii peaktop. TepmosiaepHblii cuHTe3. [IpoOiieMbl M TEPCHEKTHBBI
SAIEPHON IHEPIETUKU. DKOJTOTUUECKHUE ACTIEKTHI SIEPHON IHEPTETUKHU.
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DneMeHTapHbIe YacTULbl. OTKpPBITHE ITO3UTPOHA.

MeTtonbl HaOJIIOIEHNS U PETUCTPALIUU 3IE€MEHTAPHBIX YaCTHUL.

@dyHaaMeHTaabHble B3auMoAecTBUSA. EAMHCTBO (pr3mueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBa U IMPAKTUYECKOE NPUMEHEHUE: T03UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CUY€TunK MOHU3HUPYIOINUX YaCTHLI.

Vuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

HccnenoBanue TpekoB YacTHI] (11O TOTOBBIM (hoTorpadusim).

Pa3zpnen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3IUKH

DTtansl pa3BUTHUS aCTpOHOMUU. [IpuKiianHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE3MBI, TUIAHETHI, WX BHINMOC
JBH>KCHUE.

CosniHeuHasi cucTeMa.

Connue. ConHeuHast akTUBHOCTb. McTounuk sHepruu CosiHIA M 3BE3.
3BE3bI, UX OCHOBHBIC XaPAKTEPUCTHKHU. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETUMOCTB». 3BE3[bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTB» I 3BE3] TJIaBHOW MOCIEI0BATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUHN U 3Botounn ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[Iyts — nHama I'amaktuka. [lonmoxkenue u aBwkenue CoJiHIIA B
lNamaktuke. Tunbl ramaktuk. PagunoranakTuky v kBazapbl. YEpHBIE IBIPHI B siApax
rajgaKTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xab66ia. Paz0eranue ramakTuk.
Teopust bosibioro B3peiBa. PeMKTOBOE H3ITyUEeHUE.

MacmrabHnas cTpykrypa Beenennoil. MeTtaraiaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Vuenuueckue nabnrooenus

HaGmronennst HeBOOPYKEHHBIM TJ1a30M C UCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKEHHU I JJI OTIpPEICNICHUs TOJ0XKEHUSI HEOSCHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be311si CEeBEpHOTO MOIYyIIAPUS U SIPKUE 3BE3/IBI.

HaGmronenns B Teneckomn Jlynsl, maner, Maeunoro [TyTu.

0O0o01aromee MOBTOPEHUE

Ponsr ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAIIEHON M ATUYECKOU chepax JAesSTEITbHOCTH YeJI0BEKa, POJIb U MECTO (DU3UKH
Y ACTPOHOMHUHU B COBPEMEHHOU Hay4yHOU KapTHHE MHpPA, poib (PU3NUECKOIN Teopru
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B (OpPMHUpPOBAaHMU NPEACTABICHUA O (QUINYECKOM KapTUHE MHpA, MECTO
(u3nueckoil KapTUHBI MHpa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBIECHUMN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 kilacce ocyuiecTBisieTCs ¢
y4ETOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMH MAaTEMAaTHKH,
OMOJOTUHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHUEM METOJIOB HAyYHOI'O
NO3HAHUs: SIBJICHUE, HAay4dHbId (akT, rumnoresza, (u3MUecKass BEIUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIIEPUMEHT, MOJIEIUPOBaHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: peEMIEHUE CHUCTEMbl YPABHEHUW, TPUTOHOMETPUUYECKHE
(YHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M MX NPOEKUMHU HAa OCH KOOPIHMHAT, CI0KEHUE BEKTOPOB,
POU3BOJIHBIE 3JEMEHTApHbIX (GYHKIMM, TpU3HAKA MOJ00MS TPEYrOoJbHHUKOB,
OTpeJIeNICHHE TUIOIIAIU TIIOCKUX (puryp u oobéma ted.

buonozus: »nekTpuyeckue SBICHUS B JKUBOM MpHUpOAE, KojeOaTellbHbIe
JIBUKEHUS B KUBOW MPUPOJIE, ONTUUYECKUE SIBJICHUS B KUBOW NPUPOE, JCHCTBHE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KpPUCTAJUIMYECKAsl CTPYKTypa TBEPIBIX
TEJI, MEXaHU3Mbl O0pa30BaHUS KPUCTANIMYECKONW pPEIIETKH, CIEKTPaJIbHBIHI
aHaIN3.

l'eoepagus: MarHuTHbIE TONIOCAa 3€MJIM, 3aJ€KM MAarHUTHBIX Py,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKA3aHUE 3EMIIETPSCEHUI.

Texnonoeus: JNUHUW DIIEKTPOIIEpENad, TIEHEPATOp IEPEMEHHOIO TOKa,
NEKTPOABUTATENb, WHAYKIIMOHHAS II€4Yb, pajap, pPaJuONpPUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIM armapar, BOJOKOHHAs OIITHKA,
COJIHEUHas OaTapes.
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IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

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

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTh IPaKAAHCKOUW MO3UIIMU 00YUaIOIMIEerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

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

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaXIaHCKOMN 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:
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ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsl SCTETUKY HAy4YHOI'O TBOPYECTBA,
MpUCyLIEro (pU3nYEeCcKoil HayKe;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHONU AEATENbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynyuieit mpodeccun U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) IK0JI0rH4eCKOro BOCIIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKON KYJIbTYPhl, OCO3HAHHME TJI0OAIBHOTO
XapakTepa SKOJOTHYECKUX TPOoOIIeM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUM B OKPYKAIOWIEN CPEJIE HA OCHOBE
3HAHMS 1IeJIel yCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHue OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HAmpaBICHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUH MO0 (QU3UKE;

7) HIEeHHOCTH HAYYHOT 0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOW [EeATEeIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHHs  (UBMKU  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIHCKYIO
NEeATEeIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:
CaMOCTOSITEIbHO  (OPMYNIMPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEINU NCATCIBbHOCTH, 3aJaBaTh IAPAMETPbl M KPUTEPUH UX
JIOCTHKCHUS,
BBISIBIIATE  3aKOHOMEPHOCTH M IPOTUBOPEYHST B  PacCMaTpHBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeIBaTh IIAH PEIICHHS MPOOJIEMBI ¢ YYETOM aHAIM3a HMEIOIIHXCS
MaTEPUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH pPabOTy B  YCIOBHUSIX  PEAbHOTO,
BUPTYQJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
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pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.
Bba3oBble nccienoBaresibCKue 1eiicTBUSA:

BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHCH, KIIIOUEBHIMA TOHSITHSIMU M METOJAMHU
(u3nUecKol HayKu;

BJIAJIETh HABBIKAMU YYEOHO-HCCIIEIOBATEILCKON U MPOCKTHOM JEATEIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pelieHus 3a7ad (U3UYECKOro COACPKAHMS, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUS;

BIAJETh BUJAMH JICSITCIBHOCTH IO TIOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalii, NpPeoOpa3oBaHUI0 U TPUMEHEHHIO B Pa3IMYHBIX y4eOHBIX
CUTyaIUsX, B TOM YHUCJI€ TIPU CO3aHUU YUCOHBIX TPOCKTOB B 00JIaCTU (PUBHKY;

BBISIBIIATH TMPUYMHHO-CJICJACTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelleHus, HaXOJAUTh apryMEHTHI I J0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHUM, 33/1aBaTh MMApaMeTPhl U KPUTSPUH PEIICHUS;

aHAJM3MPOBATh TIOJYUYCHHBIE B XOJE€ pEUICHUsS 3aJa4d  Pe3yJIbTaThl,
KPUTHYECKU OIICHHBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATh U3MECHECHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIILHOU
JESITEHbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (HUBUKY;

J1aBaTh OLICHKY HOBBIM CUTYAIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OIIBIT;

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

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIHE aIbTEPHATHUBHBIE PEIICHUSI.

PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMH TMOJy4YeHUs WH(opManuu (U3HUEeCcKOro CoAep>KaHus U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATEIHFHO OCYIICCTBIISITh TOWCK, aHAJM3,
CUCTEMATH3allMI0 W HMHTEPIPETAui0 MHGOPMAIMKU PAa3IMYHBIX BUIOB U (HOpM
MPE/ICTaBIICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUH HOProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTUCHBI, PECYpPCOCOEpPEeKeHHs, TPABOBBIX ©  OTUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;
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co37aBaTh TEKCThl (PU3NYECKOrO COJAEpkKaHUSA B Pa3IMUHbIX (QopMmMarax c
y4€TOM Ha3HaYeHUs MH(OpPMALUU U 1IEJIEBOW ayJUTOPUHU, BBIOUpasi ONTUMATbHYIO
(opMy npeacTaBIEHUS U BU3YyaJTU3aALINH.

KommyHuKkaTHBHBIE YHUBepcaibHble YUueOHble 1eiCTBUA:

OCYLIECTBJISITh  OOIIEHME Ha Ypokax (U3MKM U BO BHE-YpPOUHOU
NeSTENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CHUTyallUd M CMAr4arh
KOH(JIUKTHI;

pa3BEPHYTO W JIOTUYHO HU3JaraTh CBOIO TOYKY 3pPEHHUS C MCIOJIb30BAaHHEM
A3BIKOBBIX CPEJICTB;

NOHMMATh M HCIMOJIb30BaTh MPEUMYILECTBA KOMAHIHONW M MHAMBHUAYaTbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX NEHUCTBUU C YUYETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJICKTHBA;

OPUHUMATh  1I€TM  COBMECTHOM  JCSTENbHOCTH, OPraHU30BBIBATH U
KOOPJMHUPOBATH JEUCTBUS TO €€ JOCTHKEHHUIO: COCTaBJATh IUIAH JEUCTBHA,
pacnpenensiTb poyiid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXKIATh pPe3yJbTaThl
COBMECTHOM paboTh;

OLICHMBAaTh KayeCTBO CBOETO BKJIaJa M KaXJOr0 y4YaCTHHKAa KOMAaHIbl B
oOIIMii pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npe/uiaraTb HOBBIE IIPOEKTHI, OLIEHMBATh HJAE€U C TO3MLIHUHU HOBU3HBI,
OPUTMHATIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBISATh MO3UTHUBHOE CTPATETMUYECKOE TIOBEJACHHE B pa3IMUHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepPcaJIbHbIE YUueOHbIE 1elicTBUSA
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBIISITh MO3HABATEIBHYIO NIEATEILHOCTh B 00JIacTU
GU3MKH W aCTPOHOMUH, BBISBIATH MPOOJEMBI, CTaBUTh H (HOPMYIHPOBATH
COOCTBEHHBIC 3a/1a4H;

CaMOCTOSATEIIbHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3a/1a4, TUIaH BBIMTOJTHEHUS MTPAKTUYECKON PabOThI C y4ETOM UMEIONTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHIA;,

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacIMpATh paMKH Y4€OHOTO TIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JenaTh OCO3HaHHBIM BBIOOp, aprymMeHTHpOBaTh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTH 32 PEIICHHUE;
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OLICHMBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYIULHMA B 001acTH
(U3HUKHU, TOCTOSTHHO TOBBITIIATH CBOW 00Pa30BaTEIBHBINA U KYIbTYPHBIH YPOBECHB.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYAIlMsIM, BHOCHUTb KOPPEKTUBHI B JIESATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJIQJICTh  HAaBbIKAMU  IIO3HABAaTCIIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JICUCTBUA M MBICTUTEIBHBIX TIPOIECCOB, HMX PE3YJIHTATOB M
OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedIICKCHH U OLIECHKU CUTYaIlMH, BRIOOpa BEPHOTO
pEIICHHSI;

YMETh OIICHMBAaTh PUCKH W CBOCBPEMCHHO MPUHUMATh PEIICHUS IO HUX
CHI)KCHHIO;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTHX TPH aHajdu3e pPe3yJIbTaToB
JeSTELHOCTH;

NPUHUMATH ceOsl, TOHUMAasi CBOW HEJOCTATKH M JIOCTOUHCTBA;

NPUHMMAaTh MOTHBBI M apryMEHTBl JAPYTMX IIPH aHalu3e pPe3yJIbTaToOB
JESTELHOCTH;

IpU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIHOKH.

B mpornecce nocTukeHus JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPaMMBI
no ¢u3MKe 1 YPOBHSA cpeaHero oOmiero oOpa3oBaHUsS Yy 0O0YyYarOIIMXCSI
COBEPIIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEIJIEKT, Ipenoiaraomui
c(hOpMHPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHUE, BUJCTh HANpPaBJICHUS Pa3BUTHSI COOCTBEHHOW AMOIMOHAIBLHOUN cephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJTUPOBAHMS, BKJIIOYAIOIIETO0 CaMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATFHBIM U3MEHEHUSM H MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTIKEHUIO IeNU U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEWCTBOBATh HCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIMOHATIFHOE COCTOSTHHE
JIpYTHX, YYUTBIBATH €r0 TIPH OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKITIOUYAIOIUX CTIOCOOHOCTh BHICTPANBATh OTHOIICHHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

[IOKYMEHT NOANWCAH 3NEKTPOHHOM NOANKCHIO
"rMMHA3US "ANIbBEPTUHA", O/IbLUAHCKAS ENEHA BUKTOPOBHA, apextop  31.08.23 12:57 (MSK)  Ceprudwkar 019B81ES0053B01E934ECB7SADIEC3843D




HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (U3UKU B (POpMUPOBAHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIIOIEH;

YUUTHIBATh TpaHUIbl MPUMEHEHHS HU3YYEHHBIX (QU3NYECKUX MOJENei:
MaTepHalibHas TOYKA, HHEPIIMAIbHAS CUCTEMa OTCUYETA, a0CONIOTHO TBEPAOE TENO,
UJCAJIBHBIM a3, MOJAEIIM CTPOCHHUS Ia30B, )KUAKOCTEW U TBEPIABIX TEJ, TOYCYHBIN
AIEKTPUUECKUH 3apsi MpU pelieHnH PU3NYECKUX 3a/1a4;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLeCChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHUKHU, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
JJIEKTPOJAUHAMUKNA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MIPSAMOJIMHENHOE
JIBUKEHUE, CBOOOJHOE TAJ€HUE TeJ, ABUKEHHE IO OKPY>KHOCTH, HWHEPIUS,
B3auMojieiicTBUE Tell, AU(Qy3usi, OPOYHOBCKOE JIBUKEHUE, CTPOCHHUE KUIAKOCTEH
U TBEPABIX TeJl, U3MEHEHUE 00bEMA TeJl MPU HATPEBAHUU (OXJIAXKEHUH), TEILNIOBOE
paBHOBECHUE, HUCHAPEHUE, KOHJCHCALMs, IUIABJICHUE, KPUCTAJUIM3alus, KUIICHHUE,
BJIQXKHOCTB BO3/yXa, MOBBILICHUE JABICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM
COoCyle, CBs3b MEXAY IlapaMeTpaMM COCTOSHHMSA Tra3a B  H30Ipoleccax,
JIEKTpU3ALUs Tell, B3aUMOJCHCTBUE 3apsA10B;

OINKCHIBAaTh MEXAaHUYECKOE IBM)KCHME, HCIOJb3Ys (PU3MUYECKUE BEIMYMHBI:
KOOpJIMHATA, IyTh, IIEPEMEILECHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KMHETUYECKasl YHEPIUsl, NOTCHUUAIbHAs JHEPIUsl, MEXaHUYECKas
paboTa, MexaHMYEeCKas MOIIHOCTb; MpPHU ONMCAHWU TNPABUIBHO TPAaKTOBATh
(u3NYeCKUil CMBICI HCHOJB3YEMBIX BEJIWYMH, WX OOO3HAYEHHS] U EIUHMIIBI,
HaXOJIUTh (OPMYJIbI, CBSA3BIBAIOLINE TAHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTMMHU
BEJINYNHAMU;

ONMCBHIBATh H3yYECHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SBIICHUS,
UCIONB3ysl (U3MYECKHE BEJIUYMHBI: JaBJIEHUWE Tas3a, TemIepaTypa, CpemaHss
KUHETUYECKAsT DHEPrUs XaOTHYECKOIO IABMXKEHUs MOJIEKYJ, CPEAHEKBaapaTU4Has
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS SHeprusi, padbora rasa,
KOA(Q(GUIIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOTO JBHUraTeisi; MpH OMHCAHUU
NPaBWJIBHO TPAKTOBAaTh (PU3WYECKUH CMBICH HCHOJB3YEMbIX BEJIMYMH, HX
0003HAUYEHUs ¥ EOUHUIIBI, HAaXOAUTh (OPMYJbI, CBS3BIBAIOLINE JAHHYIO
(Gu3nYecKy0 BEINYNHY C APYTUMHU BEINYUHAM;

ONMCHIBATh U3Y4YECHHBIE JJIEKTPUYECKHUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE
ABJICHUS (IIPOLIECCHI), UCIOJIb3Ys (PU3NUECKHUE BEIUYMHBI: IEKTPUUECKHUN 3aps,
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ANEKTPUUECKOE T0JI€, HAMPSKEHHOCTh MOJIs, MOTEHIUAN, PA3HOCTh MOTEHIMAJIOB;
IpU ONHUCAHUM TPABWIBHO TPAKTOBAaTh (PUINYECKUA CMBICT HCIHOJIb3yEMbIX
BEJUYMH, MX OOO3HAYEHUA M E€JIMHHULBI; YyKa3blBaTb (POPMYIbI, CBA3BIBAIOLINE
JaHHYI0 (PM3HYECKYIO BEJIMUMUHY C APYTUMH BEJIMYMHAMU;

aHANIM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHONB3Yys (pusmyeckue
3aKOHBI M MPUHIUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonst HeioToHa,
3aKOH COXpaHEHUs] MEXaHWYECKOM SHEpPruH, 3aKOH COXpPAaHEHUs HMITYJIbCa,
INPUHIMI CYNEPHNO3ULUNA CHUJI, TPUHIMI PAaBHOMPABUS HHEPLUUATIBHBIX CHCTEM
oTCcuéTa, MOJEKYJISIPHO-KMHETHYECKYI0 TEOPUIO0 CTPOEHHUs BEILEeCTBA, Ta30BbIe
3aKOHBI, CBSA3b CpeHEH KMHETHMYECKOW SHEPIHH TEIJIOBOTO JBHXKEHHSI MOJIEKYH C
a0COJIIOTHOM TeMIiepaTypoil, MEePBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
ANIEKTPUUECKOro 3apsifa, 3akoH KyloHa, MpU 3TOM pas3inyaTh CJIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BbIpa)KEHHE M YCJIOBHS (TpaHULbL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TPUHLMUIBI JCHCTBUS MAalluH, NpUOOPOB U
TEXHUYECKUX YCTPOMNCTB; Pa3iMyaTh yCIOBUS UX 0€30MacHOTO HMCHOJIb30BAHUS B
MOBCETHEBHOM JKU3HM;

BBIMIOJHATh JKCHEPUMEHTHl IO MCCIEJOBAHUIO (PU3MUECKUX SBJICHUN U
IPOLIECCOB C HCIOIb30BAHUEM IMPSMBIX UM KOCBEHHBIX H3MEpPEHHI, IPU 3TOM
dopmynupoBaTh mpoOiemMy/3ajady W TUIOTE3y Y4eOHOro OSKCIEpUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTh BHIBOABL

OCYHIECTBIISITH MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIMYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METOJIbI OLIEHKH MOTPEINTHOCTEN N3MEPECHU N,

UCCJIEIOBATh  3aBUCMMOCTH  MEXAY  (PU3NYECKUMHM  BEJIMYMHAMHU  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHU, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(GuKcupoBaTh pPE3yJbTaThl MOJIYYEHHOW 3aBUCHUMOCTH (PU3NYECKUX BEJIUYHUH B
BUie Tabnuil U rpauKoB, AeaTh BHIBOABI [0 pe3yJibTaTaM UCCIIEIOBAHNUS;

co0ro1aTh npaBuiIa 6E€30MacHOro TpyAa MPU MPOBEACHUU HCCIEAOBAaHUMN B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIIENOBATENLCKON U MPOEKTHOU
JESITEeIbHOCTU C MCIOJb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00paTOPHOTO
000pyT0BaHMS;

pemiath pacuy€THBIC 3a7a4d C SBHO 3aJaHHON (U3WYECKOW MOJEINbIO,
UCTIONB3Ys (PU3MUYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4uH
BbIOMpaTh (PU3MUECKYI0O MOJENb, BBIACIATH (PU3MUECKUE BEIMYMHBI U (HOPMYIIBI,
HeoOXoAuMble JUIsi €€ pellleHus, MPOBOAUTHh PAacyEThl U OLIEHWBATH PEAlbHOCTD
MOJIYYEHHOI'0 3HAYEHUS (PU3HUECKON BEJINYUHBI,
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pelIaTh KAYeCTBEHHBIE 3a/1aUl: BHICTPAUBATH JJIOTUYECKU HETPOTUBOPEUUBYIO
LEMIOYKY PACCYKICHUM C ONOPOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3nvecKue sIBICHUs;

WCIOJB30BaTh  MpPU  pElIeHWH  y4yeOHbIX  3ajJad  COBPEMEHHBIC
MH()OPMAIIMOHHBIE TEXHOJOTHU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
U TMIpeACTaBlIeHUd Y4eOHON W Hay4YHO-TIOMYJSIPHOM MH(pOpPMALIUU, MMOTYYEHHOU U3
Pa3IMYHBIX KICTOUHUKOB, KPUTHUECKH aHAIM3UPOBATh MOJIy4yaeMyl0 HH(GOPMAIIHIO;

PUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOILIECCOB OKPYXKAIOUIEr0 MHpA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIH30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHON >KH3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIleHUH ¢ TPUOOpaMH M TEXHUUYECKUMHU
yCTpOICTBaMU, JJIsl COXPAHEHUs 370POBbS M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
NOBEJEHUS B OKPY’KaIOUIEH CpeaeE;

paboTaTh B TPYIINE C BBHINOJHEHUEM Pa3JIMUYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIbI, PAIUOHAIBHO paCIpeesaTh OOS3aHHOCTU H
MJIAHUPOBATH JIESTEIBHOCTh B HECTAHJIAPTHBIX CUTYyallUsX, aJ€KBATHO OLICHUBATH
BKJIJT KQXKI0TO U3 YYACTHUKOB TPYIIIBI B PEIICHHUE pacCMaTpUBAeMOM IPOOIEMBI.

K konny oOyuyenuss B 11 kuacce mnpeameTHbIe pe3ysibTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEPAX POJIb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHUpPA, B PAa3BUTHUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUHM, B MPAKTUYECKOM NEATEIIbHOCTH JIIOJEH, LEIOCTHOCTh U €IMHCTBO
br3HUYecKoi KapTHHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHS U3YYEHHBIX (QPU3NUYECKUX MOJENeH:
TOYEYHBIN IJNEKTPUUCCKHUM 3apsil, Jy4 CBETA, TOYECUHbI UCTOYHUK CBETA, sIACPHAS
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO SiApa TP pEelIeHUH (HU3UIECKUX
3a;ay;

pacno3HaBaTh (pu3nYecKue SABICHUS (IIPOIECCHI) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHI U KBAHTOBOW (DM3HKH: DJIEKTPUUECKAs] MPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE JECHUCTBUSA TOKA, B3aUMOICHCTBUE
MAarHuTOB, 3JICKTPOMArHUTHAasi WHAYKOUSA, JACHCTBUE MArHUTHOTO TOJA Ha
MPOBOJHUK C TOKOM W JBWXKYLIMUCS 3apsiji, 3JIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPSAMOJIMHEWHOE PACIPOCTPAHEHHUE CBETA, OTPAXKEHUE, NPEIOMIICHHUE,
uHTeppepeHnus, audpakuus W TONApU3alUsg CBETa, JHCIEPCUsS CBETa,
doToanekrpuueckuii 3pdekt (hororddekr), cBeTOBOS AaBieHHE, BOSHUKHOBEHUE
JIMHEMYaTOro0 CIEKTpa aroMa BOJAOPOJA, €CTECTBEHHAas W HMCKYCCTBEHHAas
PaIMOaKTUBHOCTB;
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OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIECTBA (DICKTPUYECKHE, MarHUTHBIC,
ONTUYECKHUE,  DJIEKTPUUYECKYI0  MPOBOAUMOCTh  Pa3MYHBIX  Ccped) |
AIEKTPOMArHUTHBIC SIBJICHUS (TPOIECCHI), HMCHONB3YS (U3MUECKHE BEITUIUHBI:
ANEKTPUYCCKUHN 3apsll, CHJa TOKA, JJIEKTPUUYECKOE HAMPSDIKEHUE, IIEKTPHUUECKOE
COMPOTHRIICHHUE, PA3HOCTh MOTCHITMAIOB, AJICKTPOJABIIKYINAs cuiia, paboTa TOKa,
WHIYKIUS MarHATHOTO Toyisi, cuia Awmrmepa, cuia JlopeHIla, WHIYKTHBHOCTH
KaTYIIK{, SHEPTHS D3JCKTPUYECKOTO W MArHWUTHOTO TOJIeH, TMEepHUOa W YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpEe, 3apsl HW CHla TOKa B IIpolecce
TapMOHUYCCKUX DJICKTPOMArHUTHBIX KOJeOaHWi, (OKYCHOE pacCCTOSHHE W
ONTHYECKAS CWJIA JIMH3BI, TPU ONKHCAHWH IPABUIBLHO TPAKTOBATH (PU3HUYCCKHIM
CMBIC]T HCIIOJIb3YEMbIX BEJIUYMH, HMX OOO3HAYCHHMSI W CIAMHHIIBI, YKa3bIBaTh
(GopMyIIBI, CBS3BIBAIOIIME JAHHYIO (HU3UYCCKYIO BEIUYUHY C JAPYTHMH
BEJITMYMHAMM,

ONKMCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHHS M IPOICCCHI, HCIOJIB3YS
(Gu3HYECKHEe BEIMYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI |
JacTOTa CBETA, DHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/T IMOJTypaciaaa, SHEPTUs CBA3H
aATOMHBIX SJCP, NPU OINHUCAHWM TPABWIBHO TPAKTOBATh (DH3UYCCKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, MX O0OO3HAYCHUS M CIWHUIIbI, yKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOIINE JIAHHYIO (U3MYECKYIO BEJIWYUHY C JAPYTUMH BEITUYHMHAMM,
BBIUUCIISITH 3HaUE€HHUE (PU3NUECKON BEJIMUNHBI;

aHAIM3UPOBATHh (PU3MUYECKHUE TMPOILIECCHl U SIBICHUS, UCIIONB3Ys (PU3MUECKHUE
3aKOHBI W MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapalIeIbHOTO
COEIMHEHUS TMPOBOJHUKOB, 3aKoH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIIMH, 3aKOH MPSAMOJIMHEHHOTO0 PacIpOCTPAHEHHS CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUE OiHIITEHHA mis PorodddexTa,
3aKOH COXPAaHEHMSI DHEPTUH, 3aKOH COXPAHECHUS HMITYJbCA, 3aKOH COXPaHCHHS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHHs MAacCOBOIO YHCIa, MocTynatsl bopa,
3aKOH PaJIMOAKTUBHOTO PacMaja, Mpy 3TOM pa3indaTh CIOBECHYIO (hOPMYIHUPOBKY
3aKOHA, €ro MaTEeMaTHYECKOEe BBIPAXKEHWE W YCIOBUA (TpaHMIIBI, 00JIaCcTH)
MIPUMEHUMOCTH;

OTIpEJICIISITh HAIIPABJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO TOJIsI TPOBOJHUKA
C TOKOM, CHJIbl AMriepa U cuiibl JIopeHiia;

CTPOUTh W OIHKCHIBATh H300paXECHHE, CO3/IaBaeMOE€ IIJIOCKUM 3€pKajioM,
TOHKOM JTUH30M;

BBITIONHATh OKCIEPUMEHTHI O HWCCICAOBAHUIO (PU3MUECKUX SBICHUH U
MPOIIECCOB C HCIIOJIb30BAHUEM TPSIMBIX W KOCBEHHBIX HM3MEPEHHM: TPU STOM
dopmynupoBaTh TpobiemMy/3amady W TUNOTE3y YYEOHOTO OKCIEPHUMEHTA,
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coOMpaTh YCTAHOBKY M3 MPEIJI0KEHHOTO O0OpYyJIOBaHUS, MPOBOAUTH OIBIT U
bopMyIHUpPOBaTH BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHHS M MCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHUN;

UCCJIEJIOBAaTh 3aBUCUMOCTH (DU3UYECKUX BEIUMYMH C HUCIOJIb30BaHUEM
NpSIMBIX U3MEPEHUN: TPU O3TOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBAThH
pe3yabTaThl MOTYYCHHOW 3aBUCUMOCTH (U3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMS;

co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MPU MPOBEJACHUU MCCIIEIOBAaHUM B
paMKax ydeOHOTro DJKCIEPUMEHTa, Yy4eOHO-HUCCIETOBATEIbCKON W TMPOEKTHOU
JEATeIbHOCTU C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemare pacu€THbIE 3a7a4d C SBHO 3aJ]aHHOW (DU3UYECKOW MOJICIIbIO,
UCTIONB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3aJjauu
BBIOMPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUECKUE BEIHMYUHBI U (POPMYJIBI,
HEeoOXoAuMbIe NIt €€ pelleHus, MPOBOJANTh Pacu€Thl U OIEHWBATH PEATbHOCTH
MOJIYYEHHOTO 3HAYCHUST (PU3NUECKON BETUYUHBI;

pemaTh KaYeCTBEHHbIE 3a/1a4i: BBICTPAUBATH JIOTUYECKU HETIPOTUBOPEUUBYIO
LEMOYKY pacCYXIEHUW C OMOpOl Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEpPHOCTU U
buznueckue siBICHMUS;

UCIIONIb30BaTh ~ MPU  PEIIeHWH  y4yeOHBIX  3a7a4y  COBpPEMEHHbBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUU JJIsi TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUH
U TIpeCTaBJIeHUs y4eOHON M HAYYHO-TIOMYJSIpHOW MH(pOpPMAIUH, TTOTYyUYEHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH MOTy4aeMyt0 HHPOPMAIIUIO;

OOBSCHATh TPHUHIIUNBI JACHCTBUS MAIIWH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS WX 0€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU,

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IMPOIECCOB OKPYXKAIOUIETO MHUpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
TSt o0ecredeHus: 0€30MacHOCTH TP OOPAIEHUH ¢ TPUOOpaAMU U TEXHUYECKUMU
YCTPOMCTBAMHU, JJIsI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJIE;

paboTaTh B TpyNIie C BBHIMOJHEHUEM pPa3UYHBIX COLUAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYMIbl, PalUOHAIBHO paCHpenesiaTh OOS3aHHOCTH U
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IJJAHUPOBAThH NIESITENBHOCTh B HECTAHNAPTHBIX CUTYAlHsIX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PEIIEHUE pacCMATPUBAEMOM IPOOIEMBI.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbIie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 o 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
AKOHBL COXPAHCHIA B MEXAHHKE https://m.edso0.ru/7f41bf72
Hroro mo pazaeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
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@Da30BbIE NEPEXOJIBI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznea 4. DJIEKTPOJINHAMUKA
41 eKTpoCTATIIi 10 féffﬁfﬁf :3/I§f41bf72
42 [TocTostHHBIN 25IeKTpUYECKHil TOK. TOKH B 12 1 bubnuoreka [JOK
Pa3AYHBIX Cpeaax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3
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11 KVIACC

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

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEIBbHOCTHU https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 4
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 ONeMEHTHl KBAHTOBOM ONTUKU 6 bu6mmoreka [JOK
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https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
4.2 C 4
TpocHHE atoma https://m.edsoo.ru/7f41c97c
bu6mmoreka [{OK
4.3 A 5
TOMHOC A1pO https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 1 Et?rij?/l;lrzfgsigr(jﬁfmwk
Hroro no pazneny 7
Pazaen 6. OGOBILIAIOLIEE IOBTOPEHUE

6.1 O6o0061maroniee NOBTOPEHHE 4 Eg{?ﬁgjj;igﬁ/};mlcwc
Hroro no pazneny 4
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE

Ne ara nuppoBbIE
Tema ypoka Kontposbusbie | IlpakTnueckue A op

n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE

padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunrie MGT(})[;I)I HO?I,:)Hal,:)HI/ISI 1 bubnmorexa LOK
! 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
neroxkeHud. [lepemenienue, CKOpoOCTb, 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 IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe nBUXKEHUE.

7 JIBr>keHre MaTepuaibHON TOUYKH IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
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[Ipunuun otHOCUTENbHOCTHU ["anmmest.
8 NuepuuanbHble CHCTEMBI OTCUETA 1 bubmorexa LIOK
Pl . ' https://m.edsoo.ru/ff0c3bed
IIepssiii 3ak0oH HproToHa
Macca tena. Cuia. [Tpunuun
9 CYIIEPIIO3UIIMHU CWI. BTOpon 3aK0H 1 bubmmorexa [TOK
YHEP 5 - DTOPOH https://m.edsoo.ru/ffoc3bes
HproTona as MarepuaibHOW TOUKU

10 Tperun 3akoH HproToHa 1ist 1 bubnnorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsoKecTu. IlepBasg kocMudeckas 1 bubnmorexa LOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec 1 bubmuorexa [JOK
TeIa https://m.edsoo.ru/ff0c3el8
Cuna tpeaus. Koaddbunuent tperns.

13 Cuna czn OTI/IBJ‘IGI—(IbI/I(l:I pu z[BI/DP;(eHI/H/I 1 bubmorexa LOK

P P https://m.edsoo.ru/ff0c3f76
Tena B )KUIKOCTH WJIH rase
[TocrymarensHOE U BpaIaTebHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. 1 bu6mmoreka [JOK
MowmenTt cunbl. ITnedo cuiiel. YcioBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmmynsc MaTepuanbHON TOUYKH,

15 CUCTEMBI MaTEPHAILHBIX TOYCK. 1 bu6mmoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBUKEHHE
Paborta 1 MOIITHOCTH CHJIBL.

16 Kunernueckas sHeprusa MaTepuaaibHON 1 bubmnorexa [IOK

p p https://m.edsoo.ru/ff0c4502
ToukH. Teopema 00 U3MEHEHHUH

[OKYMEHT NOANUCAH 3NEKTPOHHON NOANKCHIO
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KMHETUYECKON SHEPIrUU

17

[TorenumanpHas 3HEPTHUSL.
[loTeHumanpHas 3HEPIUst ypyro
neGopMHUPOBAHHOW TIPY>KUHBI.
[loTennmanpHas 3Heprus Teaa BOIu3u
MIOBEPXHOCTU 3eMJIU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

[ToTeHansHbIe U HEMOTEHIIHATBHBIE
cuiibl. CBsA3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTHUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHnast pabota
«HccnenoBanue cBsI3U pabOTHI CHIIBI C
M3MEHEHHEM MEXaHHUYECKOW SHEPTUU
TeJla Ha MIPUMEPE PACTSIKCHHS
PE3UHOBOTO JKI'yTa

20

KonTtponpHas padoTa o teme
«Kunemaruka. JlnHamMmuka. 3aKOHbI
COXpaHEHUs B MEXaHUKE)

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

21

OCHOBHBIE TIOJIOKECHHUST MOJICKYJISIPHO-
KUHETHYECKOH Teopun. bpoyHOBCKOE
nsuxenue. Auddysus

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEN

[OKYMEHT NOANUCAH 3NEKTPOHHON NOANKCHIO
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23

Macca monekyn. Konuuecto
BemiectBa. [loctositnnas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa
u e€ n3mepenue. [llkana remneparyp
Henscus

25

Wneanpusii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemnepaTypa Kak Mepa
CpelHEH KUHETUYECKON DHEPTUU
JIBH>KEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Kianeitpona

bubmmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanmpToHA. ["a30BbIE 3aKOHBI

28

JlabopaTtopnas pabota
«HccnenoBanue 3aBUCUMOCTH MEKIY
napaMeTpaMH COCTOSTHHS
Pa3peKEHHOTO raza

29

W3omporieccrl B aeaqibHOM raze u ux
rpaduyeckoe npeacTaBieHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

Buytpenusis sHeprus
TEPMOIUHAMHYECKOU CUCTEMBI U
criocoObl e€ n3menenus. Konmaectso
TEIUIOTHI U pabota. BHyTpeHHs s
SHEPrusi 0JHOATOMHOIO UEATLHOTO
raza

bubnuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buas! Tennonepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36

32

VY nennrHasg TEIIOEMKOCTD BENECTBA.

bu6mmoreka [JOK

[OKYMEHT NOANUCAH 3NEKTPOHHON NOANKCHIO
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KosmuecTBo TeIuoTsl npu
Teryonepenade. AnuabaTHbIN Mpolecc

https://m.edsoo.ru/ff0c5¢c36

[IepBblii 3aKOH TEPMOJUHAMUKH U €T0

bub6mmorexa [{OK

33
IIPUMEHEHHE K U301IpoLeccaM https://m.edsoo.ru/ff0c5efc
HeoOGpatumocTs nporeccoB B
34 npupojie. Bropoii 3akoH bubmorexa HOK
PHPOAE. https://m.edso0.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Tpunnun nevicteus u KII/ TermoBoi bubmmoreka [{OK
MAIIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/]
37 DKOJOTHYECKHEe MPOOIEeMbI
TETUIOIHEPTETHKHI
38 O6o06matomuii ypok «MostekysipHast bubmuorexa [JOK
¢usuka. OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6938
KonTtponsHas padoTa o teme
39 «Monexymnsipaas ¢puzrka. OCHOBBI 1 bubmorexa OK
Yp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpazoBanre U KOHICHCAIIHSL. bubnuoreka [JOK
Hcnapenue u kurneHue https://m.edsoo.ru/ff0c63b6
AGCOIIOTHAS M OTHOCUTEIbHAS
41 BJI&YKHOCTh BO3tyXa. HachlmeHHbIN bubmorexa HOK
Hyxa. B https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucramimyeckue u
42 amop(dHbIe Tera. AHU30TPOIHS bubnunoreka [JOK

CBOMNCTB KpHUCTAJIIIOB. >KI/II[KI/IC
KpHuCTaJlJIbI. COBpeMCHHHe MaTepHraJIbl

https://m.edsoo.ru/ff0c65f0

[OKYMEHT NOANUCAH 3NEKTPOHHON NOANKCHIO
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[InaBnenue u KpucTauIM3aLus.
43 VY aenpHas TEIIOTa IJIaBICHUS 1 bubmmorexa [JOK
A ' https://m.edsoo.ru/ff0c6708
Cybnmumarus
bu6mmorexa [{OK
44 v 0 1
PABHEHHE TEIIOBOro bajtanca https://m.edsoo.ru/ff0c6820
DIIEKTpU3AIUS TEII. DICKTPUUSCKUN
45 3aps p)lBaILH a DJIEKT I/I‘II;CKI/IX 1 brbmmorexa [OK
PAL. a p https://m.edsoo.ru/ffOcébcc
3apsIoB
[IpoBOAHUKH, TUITEKTPUKH U
46 H(I))n OBOJHUKHU 3aK(I:H COXpaHCHUS 1 bubmotera [JOK
YHpOBOA ’ P https://m.edsoo.ru/ffOcébcc
ANEKTPUYECKOTO 3apsiaa
BsaumonencTue 3aps10B. 3aK0H
47 Kynona. TouyeuHbIN 2IEKTPUUSCKUA 1 bubmorera [IOK
Y ' P https://m.edsoo.ru/ffOc6ces
3apsn
Hanpsk€HHOCTh 3JIEKTPUYECKOTO
48 noJia. [IpuHiun cynepno3uiuu 1 bubnuoreka [IOK
AJIEKTpUYECKUX Nojien. JInnuu https://m.edsoo.ru/ffOc6df2
HaNPSKEHHOCTH
PaboTa cui 31eKTpoCTaTHIeCcKOro
49 roJist. [Torenmuan. Pa3zHocTh 1 bubmorera [JOK
' HHat https://m.edsoo.ru/ffOc6f00
MMOTEHITNAJIOB
[TpoBOAHMKH U AUDIICKTPUKH B
POBO A P bubmuoreka [JOK
50 ANEKTPOCTATHYECKOM II0JIE. 1
https://m.edsoo.ru/ff0c7018
JluanekTpuueckasi IpOHHUIIAEMOCTh
. bubmuoreka [JOK
51 . K 1
Jnekrpocikocts. Korercarop https://m.edsoo.ru/ff0c7126
52 DNEKTPOEMKOCTD TIOCKOTO 1 bubnuoreka [IOK

[OKYMEHT NOANUCAH 3NEKTPOHHON NOANKCHIO
"MMHA3UA "ANTbBEPTHUHA", O/IbLUAHCKAS ENEHA BUKTOPOBHA, aupextop
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KOHJIEHCATOpa. DHEPrus 3apsuKeHHOTO
KOHJIEHcaTopa

https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas padota "M3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMHPOBAIBHOTO
amnmapara, CTpyWHOTro IpHHTEpa.
DnexTpocTaTHUecKas 3allluTa.
3a3eMIiIeHHE AEKTPOIPUOOpPOB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cyuectBoBaHus. [IoCTOSITHHBIN TOK.
Cuia Toka. Hanpsixenue.
Comnpotusnenue. 3akon Oma ist
y4acTKa LEenu

56

[MocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COeIMHEHHE
npoBoAHUKOB. JIabopaTtopHas padbora
«/3ydeHune cMeIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

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

57

PaboTa 1 MOIIHOCTH AJIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenna

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

58

3akon OMa 7151 IOJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenue DJIC ucTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHUSD)

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

59

OneKTpOHHas NPOBOAUMOCTb TBEPIBIX

[OKYMEHT NOANUCAH 3NEKTPOHHON NOANKCHIO
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METAIOB. 3aBUCUMOCTE
COHpOTI/IBJIeHI/HI MCTAJ1JIOB OT
Temneparypbl. CBEpXIpOBOAUMOCTh

DNEeKTpUUECKUU TOK B BaKyyMe.

60 .
CBoucCTBa IEKTPOHHBIX ITYYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U

61 MpUMecHast MpoBoauMocTh. CBOKCTBA bubnnorexa [JOK
p—~n-nepexoaa. I1oynpoBoTHUKOBBIE https://m.edsoo.ru/ff0c84ae
puoOOpHI
DNeKTpUUYECKUU TOK B PACTBOPAX U

62 pacIiaBax 3J€KTPOJIMTOB. bubnuoreka [IOK
DNEKTPOTUTHIECKAs JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIeKTPOIn3
DIIEKTPUYECKUU TOK B ra3ax.

63 CaMOCTOSITENIbHBIN U bubmuorexa [JOK
HECAMOCTOSITENIbHBIA pa3psia. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuueckrue npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE bubnunoreka [JOK
npumeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6006maromui ypox bubnunoreka [JOK
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KouTtponbHas pabora no teme

66 «Qnekrpocratuka. [1ocToOsAHHBIH 1 bubnuoreka [IOK

JNEKTpUUECKui TOK. Toku B
Pa3IMYHBIX Cpeaax»

https://m.edsoo.ru/ff0c8a8a

[OKYMEHT NOANUCAH 3NEKTPOHHON NOANKCHIO
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67 PesepBHbiit ypok. KonTposbHast 1 bubmuorexa [IOK
pabota 1o Teme "DnekTpoguHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHEIi ypok. O0oOIIarommiA ypok 1 bubnmoreka [JOK
o remaMm 10 kacca https://m.edsoo.ru/ffOc8ftc
OBUIEE KOJJMYECTBO YACOB I10 68 3 3

[TPOTPAMME

[OKYMEHT NOANWUCAH 3NEKTPOHHOW NOANKCHIO
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
‘:;11 Tema ypoxa Bcero Konrpoabubie | Hparririeckie i[:;:e}[l/lﬂ :)Ig:)l)al;?:;:;eenbﬂme
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

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

9 TokoM. OmBIT DpcTeaa. 1 bu6moreka [IOK
B3anmoelictBre NpoBOTHUKOB 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

6 DOnekTpoMarHuTHas UHAYKIUs. [loTtok 1

[OKYMEHT NOANUCAH 3NEKTPOHHON NOANKCHIO
"IMMMHA3NA "ANTbBEPTUHA", O/IbLUAHCKASR ENEHA BUKTOPOBHA, aupextop
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BEKTOpa MarHuTHoU uuaykuuu. J/C
MHIYKIHU. 3aKOH JIEKTPOMAarHUTHOM
naaykuun Papanest

Jlaboparopuas padoTa
«HccnenoBanue sBICHUS 1
3JICKTpOMaFHI/ITHOI\/JI HHIAYKOHUN

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

NHayKTUBHOCTB. SIBIEHUE
camouHaykiuu. 3J1C caMOUHTyKITUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE TOJIe

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

TexHnueckune ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTATENb, 1
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLl,
MHIYKIIMOHHAS I1eYb

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KoHTposbHas padoTa 1o Teme
«MarguTHo€ mHoJe. 1
DJIEKTPOMAarHUTHAS WHIYKIIHSDY

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

12

CB00OIHBIC MEXaHUYECKUE
KosieOanus. ['apMOHHUYECKHE
KoJneOaHus. YpaBHEHUE 1
rapMOHUYECKHUX KOJICOAHMIA.
[IpeBpainenue sHEPrIn

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

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH

[OKYMEHT NOANUCAH 3NEKTPOHHON NOANKCHIO
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MepHoJia MaJIbIX KOJIeOaHMit rpy3a Ha
HUTH OT JJIMHBI HUTU ¥ MaCChI TPY3a»

14

Konebarenpubd KOHTYp. CBOOOJHBIE
AIIEKTPOMArHUTHBIE KOJICOaHUS B
U/IeaNIbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaorus Mexx1y MEXaHn4eCcKuMHU U
AJIEKTPOMArHUTHBIMU KOJI€OaHUSAMU

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

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUSA SHEPIrur B HCAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHanc.
BriHYX1IeHHBIC AIIEKTPOMAarHUTHBIE
KoJeOaHus

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

17

[Tepemennbid TOK. CUHYCOUIATbHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
MIEPEeMEHHOT0 TOKa. AMIUTUTYAHOE U
JEUCTBYIOLIEEe 3HAUCHHUE CUJIBI TOKA U
HaMpsHKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpoussocTso,
nepenava u noTpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO U MPaKTHYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOIO TOKA,
JIMHUH 2JIEKTpoIepe1ad

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

[OKYMEHT NOANUCAH 3NEKTPOHHON NOANKCHIO
"IMMMHA3NA "ANTbBEPTUHA", O/IbLUAHCKASR ENEHA BUKTOPOBHA, aupextop

31.08.23 12:57 (MSK)

Cepmuduxar 019B81E50053B01E934ECB754D4EC3843D



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

DKOJIOTUYECKHUE PUCKU IIPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
20 KynbeTypa ncnosib30BaHus 1
3JIEKTPOSHEPIUHU B IOBCEIHEBHOU
KU3HH
MexaHnyeckue BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopocthb 1 bubnnorexa [JOK
pacnpoCTpaHEeHUs U JIJTMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tomepeunsie 1 MPOAOTBHBIE BOJIHBI
29 3Byk. CkopocTh 3ByKa. [ poMKOCTH 1 bubmuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNIEeKTPOMAarHUTHBIC BOJHBI, UX
23 CBOWCTBA M cKopocTh. [1Ikama 1 bubnmorexa [JOK
https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMArHUTHBIX BOJIH
[IpuHIMOBI paguOCBI3U U
24 TeneBueHus. Pa3Butue cpeacts 1
cBs3U. Pagnostokamust
Kontponsnas padota «Konebanus u bubnuoreka [JOK
25 1 1
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHUE
26 CBETa B OJJHOPOJIHOM Cpejie. 1 bubnuoreka [JOK
ToueuHsblil HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI
27 oTpaxeHus ceera. [loctpoenune 1 Bubmmorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
N300pakeHUH B IUIOCKOM 3epKajie
28 IIpenomnenue ceera. [lonnoe 1 bubnuorexa [IOK
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BHYTpeHHee oTpakeHue. [IpenenbHbin
YTOJI IOJIHOTO BHYTPEHHETO
OTpakeHUs

https://m.edsoo.ru/ff0cd7{6

JlaboparopHas pabota «/3mepeHue

bubmmoreka [{OK

29 IIOKa3aTels NPEeJIOMIICHUS CTEKIa» L https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne nzodpaxeHuii B
30 muH3e. DopMyra TOHKOH JTMH3EI. bubmorexa HOK
https://m.edsoo.ru/ffOcddle
YBenuueHue JUH3bI
JlabopaTtopHnas pabota
31 «MccnenoBanue CBONMCTB 1
M300paKeHU I B JINH3AX)»
Hucnepcus cBera. ClI0KHBIN cOCTaB
32 6enoro csera. L{Bet. JlJabopaTtopHas 1
paborta «Habmoaenne nucrnepcuu
CBETa»
Hurepdepentius ceeta. Judpakmus bubnuoreka [IOK
33 N
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ffOcf02e
35 Onrtruueckue mpuOOpPhl M YCTPOUCTBA U
yCIOBUS UX 0€30MacHOTO MPUMEHEHUS
['panuIel MPUMEHUMOCTH
36 KJIaCCU4YeCKOU MeXaHUKH. [locTynarsl bubnuoreka [IOK
CIIelIMaIbHOW TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIbHOCTH
37 OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. bubnunoreka [JOK

3aMe,[[J'IeHI/Ie BpPEMCHHU U COKpAIICHUC

https://m.edsoo.ru/ffOcfa42
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JUTHHBI
DHeprus ¥ UMIYIbC PEISITUBUCTCKON
38 yacTunbl. CBA3b MACCHI C DHEPTUEH U 1 bubnmorexa LOK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPTHSI IOKOS
KonTtponsHas padora «OnTHKa.
39 OCHOBEI CIIELUAIBHON TEOPUH 1 1 bubmorexa [IOK
p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEITLHOCTHY
40 ®ortonsl. opmyna [1nanka. Sueprus 1 bubnuorexa [JOK
U UMIyibC GPOTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHNE Eu6 LIOK
nOIMOTEKA
41 .0 A.T. 1
poroddexra. Ombirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTodrpdexra. YpaBHeHue
- - bu6mmoreka [IOK
42 OwunmrenHa s hotodrddexra. 1
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Hasnenne ceera. OnbiTol I1. H.
43 JlebeneBa. XuMUYECKOE JICHCTBUE 1 bubmorexa OK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoiicTsa u
MPaKTUYECKOE MMPUMCHCHHE:
44 1
(dhoToseMeHT, (HOTOIaTIHK,
COJIHEYHas OaTapesi, CBETOIUO.]
Pemenue 3aga4 no reme «3JI€MEHTBI bubmuoreka [JOK
45 . 1
KBAaHTOBOM ONTHKH https://m.edsoo.ru/ff0d0302
Mogens aroma TomcoHa. OnBITHI
46 Pesepdopna no paccessHuO 0-4acTH 1 Bubmmorexa LIOK
PHOpA P t https://m.edsoo.ru/ff0d091a
[InanerapHas MoJenb aToMa
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bubmuoreka [JOK

41 Hoctynarer bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u nornomenne GOTOHOB

48 Hpn}lliqepexone aToma osz(()l;o YpOBHS bubmorexa HOK

. https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyroil. Buasl criekTpos
BousHoBBIE CBOMCTBA YacTUll. BoJIHBI

49 ne bpouis. KopryckynsapHo- bubnuoreka [JOK
BOJIHOBOM nyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE U3JTy4CHHE
OTKpBITHE PATHOAKTUBHOCTH. OTBITHI

50 Pezepdopna o onpeneneHno cocraBa bubnmorexa [JOK

https://m.edsoo.ru/ff0d0fd2
PaIMOaKTHBHOTO M3ITYICHUS
CeowucTBa anbda-, 6era-, raMmma-

51 u3nydeHus. Biusiaue
PaAMOaKTUBHOCTH HA KUBBIE
OpraHu3Mbl
OTKpBITHE TPOTOHA U HEUTPOHA.

59 N3otomnbl. Anbda-pacma. bubnuoreka [JOK
DNEeKTPOHHBIN ¥ TIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['aMma-uznydyenue
DHeprus CBA3U HYKJIOHOB B s/Ipe.

SnepHble peakuuu. SAnepHbIn
53 peaIfTop. TpIp06JIeMLI, Hel;Cl'ICKTI/IBBI, bubmorexa HOK
_ https://m.edsoo.ru/ff0d1356
9KOJIOTHYECKUE ACTIEKTHI SIEPHOU
SHEPreTHKU
54 DneMeHTapHble YacTullbl. OTKpBITHE bubnunoreka [JOK

MO3UTPOHA. MeTtoapl Ha6J'IIOL[eHI/IH u

https://m.edsoo.ru/ff0d0e38
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pEerucTpalu JIEMEHTAPHBIX YACTUL.
Kpyrusiit cros «@yHnameHTanbHbIe
B3auMoieucTBuUs. EAMHCTRO
(u3HUECKOU KapTHHBI MHpa»

55

Bun 3Be3nn0r0 HeOa. Co3Be3aus,
SIPKHUE 3BE3/IbI, TUIAHETHI, UX BUAUMOE
nBrkeHue. CoaHeuHas cucTeMa

56

Connne. ConHedHass aKTHBHOCTb.
Ncrtounnk snepruu CoJiHIA U 3BE3]T

57

3BE3BI, KX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIEI0OBATENIbHOCTH. BHYTpeHHEE
ctpoenue 38€31. COBpeMEeHHbIE
MPEJICTABICHUS O TPOUCXOKICHUHN U
sBosirony CoJIHIA U 3BE3NT

58

Muneunbin [Iyte — Hama [Manaktuka.
Tlonoxxenue u nBuxenne CosHIIa B
lNanaktuxe. ['anaktuku. YepHnie
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. PasOeranue rajakTuK.
Teopust bosbiioro B3peIBa.
PenukToBO€ H3MyUeHHE.
MertaranakTuka

60

Hepeurennsie npo0ieMbl acTpPOHOMUU

61

KonTposnpHast paboTa «1eMeHTHI
aCTPOHOMMH U acTPO(UIUKI

62

O6o6maromuit ypok. Ponb ¢pusuku u
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ACTPOHOMHUH B DKOHOMHYECKOMH,
TEXHOJIOTMYSCKOM, COIMAIbHOM B
ITHYECKOH cdepax NesTeIIbHOCTH
YyernoBeKa

O6o6maromuii ypok. Pois 1 Mmecto
63 (U3UKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOUN KapTUHE MUpa

O6o06matomuii ypok. Poib
64 ¢uznueckoit Teopun B GopMHUpPOBaAHUU
MpeACTaBICHUHN O GU3NIECKOU

KapTHHE MHpa

O606maromuit ypok. Mecto
(bu3nyeckoil KapTUHBI MHpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-

65

Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

66 Pe3epBHbIil ypok. MarauTHOE 1o0JIE.
DNeKTpOMarHUTHAs UHIAYKLINS

PesepBubiil ypok. Ontuka. OCHOBBI
67 CIeIMaJIbHON TEOpUHU
OTHOCHUTEIIbHOCTH

Pesepnsrii ypok. KBanroBas ¢usuka.
68 DNeMEHTBI aCTPOHOMUU U
acTpopU3NKHU

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

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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