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HOACHUTEJBHASA 3AIINCKA

[Tporpamma o ¢usnke 6a30BOro ypOBHS HAa YPOBHE CpeiHEro odmero odpa3zoBaHus pazpaboTaHa
Ha OCHOBE MOJIOKEHUH 1 TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBl,
npeacraBieHHbx B DI'OC COO, a takxke ¢ yuéroM (eaepanbHOil pabodeil mporpaMmMbl BOCIIUTaHUS U
KOHIENIIMKM TIpernojaBanus ydeOHOro mnpeamera «®Dusmka» B 00pa30BaTEIBHBIX OpPTaHHU3AIMIX
Poccuiickoit @enepannu, peaqu3yomux OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

Cogepxanue mnporpaMMbl 1o (U3MKE HampaBleHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYy4HOM
KapTUHBI MUpa oOyuarouxcs 10—11 kiaccoB npu o0ydennu ux ¢pusznke Ha 0a30BOM YpOBHE Ha OCHOBE
CUCTEMHO-/IeITeTbHOCTHOTO TIo1xoaa. [Iporpamma no ¢usuke coorBercTByet TpedoBanusm @I'OC COO
K TUIAHUPYEMBIM JIMYHOCTHBIM, IMPEJAMETHBIM W METANpeIMETHBIM pe3ylibTaTaM OOydYeHHUs, a Takke
YUUTHIBAET HEOOXOIUMOCTh peau3allid MEXKIPEAMETHBIX CBs3ed (DU3MKU C eCTECTBEHHO-HAy4YHBIMHU
y4eOHBIMU TIpeMeTaMu. B Heil onpenensroTcs OCHOBHBIC 1IeNIM M3Y4YeHUs (PU3UKH Ha YPOBHE CPEAHETO
obmero oOpa3oBaHWs, IUIAHUPYEMBbIC pE3yJIbTaThl OCBOCHUS Kypca (PU3UKH: JIMYHOCTHBIC,
MeTarpeIMEeTHbIC, TpeAMETHBIC (Ha 6a30BOM YpPOBHE).

[Tporpamma 1o (hu3MKe BKIIOYAECT:

e [UIaHUpPYyEMbIC pe3yNbTaThl OCBOEHHUS Kypca (u3uku Ha 0a30BOM ypOBHE, B TOM YHCIE

IpeIMETHBIC PEe3yIbTaThI MO rojlaM O0yUeHUS;

e cozaepxanue yueOHoro npeamera «Dusnkay 1o rojgaM o0yueHusl.

Ou3nka Kak Hayka O HauOolee OOIIMX 3aKOHAX MPHUPObI, BBICTYNMAas B KadyecTBE y4eOHOIO
mpeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKIAJ B CHUCTEMY 3HAHMA 00 OKpYyXKarolleM MUpE.
[IkonpHBIA Kypc (U3NKH — CHCTEMOOOPA3YIOIMUH JUIS €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIBKY (PM3UYECKHE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBICHUHN, N3y4aeMbIX XUMHUEH, OMOJIOTHEH,
dbuznueckoii reorpadueit u acrponomueil. Micnons3oBanne U akTHBHOE MMPUMEHEHHE (PU3NUECKUX 3HAHUM
OTpefieNisieT XapakTep U pa3BUTHE PA3HOOOPA3HBIX TEXHOJNOTHH B cdepe IHEPreTHKH, TPaHCIopTa,
OCBOCHHSI KOCMOCA, TOJYYEHHUs] HOBBIX MATEPHAJIOB C 3aJaHHBIMH CBOWCTBAMH M Jpyrux. U3yuenue
(GU3UKH BHOCUT OCHOBHOM BKJIaJl B (JOPMHUPOBAHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUPA 00yYarOIINXCS,
B (opMHUpOBaHHWE YMEHHI MPUMEHATH HAYYHBIH METOJ TO3HAHMS TPU BBITOJIHEHUU HUMHU YYEOHBIX
HCCIIEIOBAHU M.

B ocHOBY kypca pu3uku i1 ypoBHS CpeHET0 00111ero 00pa3oBaHus MOJ0XKEH Pl UlIeH, KOTOPbIe
MO>XHO pacCMaTpPUBATh KaK MPUHITUIIBI €70 TIOCTPOCHHS.

Hoes yenocmuocmu. B COOTBETCTBHM C HEH Kypc SBJISETCS JIOTHUECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuan U3 BCeX pa3fesioB (U3MKH, BKIIOYAET KaK BOMPOCHl KIACCHYECKOH, Tak U
COBPEMEHHOU (PU3UKH.

Hoesn cenepanusayuu. B cooTBercTBUM € HeW Marepual Kypca (U3UKHM OOBEAMHEH BOKPYT
dusznueckux Teopuil. Beaymmm B Kypce sBiseTcs (OPMHUPOBAHUE MPEACTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaT€pPUH, BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. EE peanuszanusi TMpeAnonaraeT MHCIOJb30BaHUE T'yMaHUTapHOIO
noTeHIana (GU3NIECKON HAYKH, OCMBICIIEHHUE CBS3W Pa3BUTHA (U3UKU C PA3BUTHEM OOIIECTBA, a TAKKE
C MHPOBO33PEHUYECKIUMH, HPABCTBEHHBIMHU M KOJIOTHYECKUMH MPOOIEeMaMH.

Hoes npuknaounoii Hanpasnennocmu. Kypc Gu3nku npeanonaraetT 3HaKOMCTBO € ITUPOKUM KPyroM
TEXHHYECKHUX M TEXHOJOTHICCKHUX TPHUIIOKEHUH H3yUdESHHBIX TCOPHI M 3aKOHOB.

Hoes sxonoeuzayuu peannsyercsi MOCPEACTBOM BBEACHUS DJIEMEHTOB COACPKaHUS, MOCBAMIEHHBIX
HKOJIOTMYECKUM TPOOIIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHH, a
TakKe 00CYKICHHS MPOOIeM PaIMOHATBFHOTO MPUPOAOIIOIE30BAHUS U DKOJIOTHUYECKOM 0€30MacHOCTH.

Ctep)KHEBBIMU AJIEMEHTaMU Kypca (U3MKU HAa YPOBHE CpEIHEro oouiero oopazoBaHus SBISIOTCA
buszndeckue teopuu (HopMUPOBAHHE TMPEACTABICHHN O CTPYKType TOCTPOCHHS (PU3NUYECKON TEOpHH,



ponu (yHIAMEHTAIBHBIX 3aKOHOB ¥ MIPUHIUIIOB B COBPEMEHHBIX MPEICTABIECHUSAX O MPHUPOJIE, IPaHHULIAX
NPUMEHUMOCTH TEOPHIA, 1151 ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U MPOLIECCOB).

CHUCTEeMHO-JIEITETPHOCTHBIN MMOAX0 B Kypce (U3MKHM peanu3yerTcsl IMpekAe BCero 3a CYer
OpraHu3alUK 3KCIIEPUMEHTAILHON JesITeIbHOCTH 0Oy4atouuxcs. st 6a30Boro ypoBHs Kypca (PU3HKH —
9TO UCHOJIB30BAHNE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIAOOPATOPHBIX PadoT,
KOTOpbIE B Mporpamme mo ¢u3uke oObeAWHEHBl B OOIMIMK CIUCOK YYCHHMUYECKUX MPAKTHUYECKUX padoT.
Boiienenne B yKa3aHHOM MEpedHE JIa0OPAaTOPHBIX pabOT, MPOBOAUMBIX JJIsl KOHTPOJIE M OICHKH,
OCYILECTBIIICTCS] YYaCTHUKaMU 00pa30BaTEIbHOIO Mpoliecca UCX0As U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHamleHus: kabunera ¢usuku. IIpu 3TOM oOOecneunBaeTcss OBIaJeHHE OOYYAIOUIMMHUCH YMEHUSIMU
IPOBOJIUTH KOCBEHHBIE M3MEPEHHsI, UCCICIOBAHUS 3aBUCUMOCTEH (DU3UUECKUX BEIMYMH M TOCTAHOBKY
OTIBITOB TI0 IPOBEPKE NPEATIOKEHHBIX THIIOTE3.

Bonbiioe BHMMaHue yAelseTcs pEILICHUI0 PAacyE€THBIX M KadecTBEHHBIX 3ajad. llpu stom s
pacy€THBIX 3aJa4 I[PUOPUTETOM SBIAIOTCA 33Ja4d C SIBHO 3aJaHHOM (U3MYECKOHM MOJENbIo,
MO3BOJISIOIINE PUMEHATh U3yUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasziena Kypca, Tak
UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3/aenoB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIOTCS 3a/1aHUS Ha
00BsICHEHUE MpOoTeKaHUs (U3NYECKUX SBJICHMH M HPOLIECCOB B OKpY’Karolled >KU3HHU, Tpelyroliue
BbIOOpa (pU3MUECKOM MOJIENN AJIsl CUTYalluu PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanmsimu GI'OC COO k MarepuasbHO-TEXHUUYECKOMY OOECIECYCHHIO
y4eOHOTO mporecca 0a30BbIi YPOBEHb Kypca (U3UKH HA YPOBHE CpeAHEro o0miero o0pa3oBaHus JODKEH
U3y4aThCsl B YCIOBMSIX MPEIMETHOrO KaOMHeTa (PU3MKM WIM B YCIOBUSX MHTEIPUPOBAHHOIO KabOMHETa
IPEIMETOB €CTeCTBEHHO-HAyyHOro Lukia. B kaOuHere QU3MKM JODKHO ObITH HEOOXOAMMOE
nabopaTopHOoe 00OpyAOBaHHWE ISl BBIOJHEHHS YKa3aHHBIX B TpOrpaMMe MO (pH3HMKe YYEHHYECKHUX
NPaKTUYECKUX paboT U IEMOHCTPALIMOHHOE 000py/TOBaHHE.

JleMoHCTpaloHHOe 000pynoBaHue (HOPMHUPYETCS B COOTBETCTBUU C MPHHLUIIOM MHUHHMMAIbHOM
JIOCTAaTOYHOCTH U 00€CreunBaeT IMOCTAHOBKY MNEPEUYMCICHHBIX B IMporpamMme Mo (pU3MKe KIFOUEBBIX
JNEeMOHCTpAaMid Il MCCIEJOBAaHUS HM3Y4YaeMbIX SIBICHWH W  TPOIECCOB, OJMIHPUYECKUX U
(GyHIaMEHTAILHBIX 3aKOHOB, UX TEXHUYECKUX MMPHUMEHEHHH.

JlaGopaTtopHoe 00OpyIOBaHHME sl YYEHHYECKHUX IPaKTHUECKUX paboT (opMupyeTcst B BUE
TEMaTUYeCKMX KOMIUIEKTOB M 0OecreunBaeTcs B pacdyére OJHOr0 KOMIUIEKTa Ha JIByX OOYyYaroIuXcs.
TemaTndeckne KOMILIEKTHI J1a00paTOPHOTO 00OPYAOBAaHUS JIOJIKHBI OBITh MOCTPOEHBI HA KOMILIEKCHOM
UCTIOJIF30BaHUH aHAIOTOBBIX M MU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX N3MEPHUTEIBHBIX CHCTEM B
BUie HU(PPOBBIX JTAOOPATOPUHA.

OCHOBHBIMH 1IENISIMHU U3Y4YeHUs1 GPUMKU B 0011IeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHHE WHTEpeca W CTPEMJICHHS OOYYAIONIMXCS K HAYYHOMY H3YYECHHUIO MPHUPOIHI,

pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® pa3BUTHE NMPEICTABICHUA O HAYYHOM METOJIe TTO3HAHUS U (DOPMUPOBAHHE UCCIIEAOBATEIHCKOTO
OTHOILIEHHSI K OKPYKAIOLIUM SIBJICHUSM;

e (opMupOBaHHE HAYYHOTO MUPOBO33PEHHS KaK Pe3ysIbTaTa U3ydeHHUs] OCHOB CTPOCHUS MaTEPHH
U (yH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

e (dopMupoBaHHE yYMEHUIl OOBSICHITH SBJICHUS C WCIOIB30BaHUEM (U3WYECKUX 3HAHUU W
HAYYHBIX JOKa3aTeIbCTB;

e (opMupoBaHHE TMPEICTABICHUA O poin (GU3UKH TS PA3BUTHS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHH.

JlocTrkeHne 3THX 1enell o0ecreunBaeTcsl pellieHueM CIeIyIoIuX 3a/ad B Mpolecce NU3ydeHHs
Kypca (U3UKH Ha YPOBHE CPEIHEr0 00Iero 0Opa3oBaHUs:



e TPHOOPETEHHE CUCTEMBl 3HAHHK 00 OOMMX (U3MYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TCOPHUSIX,
BKJIIOYAsi MEXAaHHMKY, MOJIEKYJSIpPHYIO (HU3UKY, DJEKTPOJUHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTHI aCTPOPU3UKU;

e (QopmupoBaHHE YMEHUN NPUMEHSATH TEOPETUUYCCKUE 3HAHHS ISl OOBSICHEHUS (U3HUECKUX
SIBIICHUH B TIPUPOJIE ¥ JIJIsI IPUHSATHUS MPAKTUUECKUX PEIICHUN B TTIOBCETHEBHOM KH3HH;

® OCBOGHHE CIIOCOOOB pEUICHHs PAa3IMYHBIX 33Jad C SBHO 3aJaHHON (MU3NYECKON MOIEIbIO,
3aja4, MOJPa3syMEBAIOMINX CaMOCTOSATEIBHOE CO3JaHue (PU3MUECKOW MOJEIH, aJeKBATHON
YCIIOBHSIM 33]1a4U;

e rMoHuUMaHWEe (UBNYECKUX OCHOB U MPUHILUIOB JCHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJOTMYECKHUX MPOIECCOB, MX BIUSHUS HA OKPY’KAIOIIYIO CPEdY;

® OBJAJICHHE METOJIaMH CaMOCTOSITENIbHOTO IUJIAHUPOBAaHUS U NPOBENCHHUS  (U3HUECKUX
SKCIIEPUMEHTOB, aHajlh3a W HWHTepHpeTanuu HHGOpPMAIUU, OIMpPEAETCHHUs JAOCTOBEPHOCTH
MOJTy4YEHHOTO Pe3yJbTara;

® CO3/aHME YCJIOBHH U1 Pa3BUTHUS YMEHUH MPOEKTHO-UCCIEI0BATEIIBCKOM, TBOPYECKOU
JESITEIIbHOCTH.

Ha m3yuenue ¢usuku (0a30BBII YPOBEHB) HA YPOBHE CPEAHET0 OOIIero oOpa3oBaHUS OTBOIUTCS

136 gacos: B 10 kiacce — 68 yacoB (2 yaca B Hezento), B 11 kmacce — 68 yacoB (2 yaca B HEJEINIO).

[Ipennaraemplii B mporpamMMe Mo (QHU3UMKE MEepedyeHb JIa0OpAaTOPHBIX W MPAKTUYECKUX padoT

ABJIIETCS PEKOMEHIOBaHHBIM, YUUTEINb JIENAET BHIOOP MPOBEACHUS JJaOOPaTOpPHBIX paboT U OIIBITOB C
y4€TOM MHJIMBUAYAIBHBIX OCOOCHHOCTEN 00yUaroIuxcs.

COAEPXAHUE OBYUEHUSA
10 KJIACC

Pazgea 1. ®uzuka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®usznka — Hayka o npupoae. HayuHble MeToAbsl NO3HaHUA OKpyXkaromero wmupa. Ponb
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue (HU3HIECKUX SIBJICHUHN U TipoiieccoB. Hayunsie runore3sl. u3nyeckue 3aKOHbBI U
teopud. ["paHHIbl MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [[prHITUTT COOTBETCTBUS.

Ponb u mecto ¢usuku B popMHpPOBAaHUN COBPEMEHHON HAYYHOW KapTHHBI MHpPA, B MPAKTUYECKOU
JeATEIbHOCTH JIFO/ICH.

Jlemoncmpayuu

AHanoroBbie U TU(POBBIE U3MEPUTETHHBIE TPUOOPHI, KOMITBIOTEPHBIC TATUNKH.
Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBH>KeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOro ABWkeHusa. Cucrema oOTcuéTa.
Tpaexropus.

[TepemernieHne, CKOPOCTh (CpeaHssi CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHUE MaTepUaIbHOM
TOYKH, UX MPOEKLIUH Ha OCH CUCTEMBI KoOpAUHAT. ClI0XKEHNE NEPEMEIICHUIN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE TMPAMOJUHEHHOE ABWXKeHUEe. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMENICHIS MaTEPHAIbHONW TOYKH OT BPEMEHH.

CBoOonHOe majeHne. Y CKOpeHrne CBOOOHOTO TaICHHUS.

KpuBonuHeiinoe aBmxeHue. [[BukeHHE MaTepUalbHONM TOYKH IO OKPY>KHOCTH C IOCTOSIHHOM IO
MOJYJIIO CKOPOCTBIO. YTJIOBas CKOPOCThb, JHWHEHHas ckopocTh. Ilepmom m dYactora oOparieHusl.
L{eHTpOoCTpEMUTENBHOE YCKOPEHHUE.



TexHudeckue yCTpONMCTBA M NPAKTUYECKOE IPUMEHEHME: CHUIOMETP, IBHKEHHE CHApAJIOB,
LIEITHBIE U PEMEHHBIE IIEPEIAYU.

Llemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIAS KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKCHUS.

[IpeoOpa3zoBanre ABMKEHUI € UCIOIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pPa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBmwxeHus Tena, OpOoIeHHOr0 O] YIIIOM K TOPU30HTY M TOPH30OHTAIIBHO.

H3mepenne yckopeHus cBOOOIHOIO MaJAeHHUS.

HarmpaBnenue CKOpoCTH NpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHne HepaBHOMEPHOI'O IBUXKEHUS C LIEJIBI0 ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXAY MyTAMHU, TPOUIEHHBIMU TEJIOM 3a IOCIEI0BATEIbHbIE PABHbIE
IIPOMEKYTKH BPEMEHH MPU PAaBHOYCKOPEHHOM JBUYKEHUHU C HAYAJIbHOW CKOPOCThIO, PABHOM HYJIIO.

N3yueHne nBUKEHN APUKA B BI3KOU KUJKOCTH.

N3ydenue nBuKeHUs Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocurensHocTH ['amunes. IlepBwiii 3axkoH HeroToHa. MHepuuanbHble CUCTEMBI
OoTCYETa.

Macca tena. Cuina. [lpunnun cynepnosunuu cuil. Bropoit 3akon HpioToHa isi MaTepuaibHON
Touku. Tperunii 3akoH HploTOHA 7151 MaTepUATIbHBIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Buael Tpenus (1mokosi, ckoybxeHus1, kauenus). Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs
CKOJIbXKEHHUs U cuia TpeHus nokos. Koadduuuent tpenus. Cuiia COnpoTUBIECHUS MPU IBUKEHUU TeNa B
JKUJKOCTHU WJIM Tas3e.

[ToctynarenbHoe U BpaliaTeabHOE ABM)KEHNE aOCOIIOTHO TBEPIOTO TeENa.

MOMEHT CuiIbl OTHOCUTENIBHO OCH BpateHus. [1neqo cumbl. Y cinoBus paBHOBECUs TBEPAOTO Tea.

TexHn4yeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHHE: TOAILIMITHUKY, IBUKEHUE UCKYCCTBEHHBIX
CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUHH.

CpaBHeHue Macc B3aMMOJEHCTBYIOINX TEI.

Bropoit 3akon Herorona.

N3mepenue cuil.

CrioxxeHue cuil.

3aBUCUMOCTb CHUJIBI YIIPYTOCTH OT JiepopMaluu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U NAJCHUU.

CpaBHEHHME CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenue nBmxeHus: OpycKa 1o HaKJIIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIPYTOCTH, BO3HUKAIOLINX B IPYKUHE U PE3MHOBOM 00pasle, oT
ux neopMarium.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeEJIa, UMEIOLLETO OCh BPALCHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnyneec maTepuanbHOM TOYKM (Tena), CUCTEMbl MaTepUalbHBIX ToueK. VIMIynbc Cuilbl U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHHMs UMITyJIbca. PeakTUBHOE IBUKEHUE.

Pabora criisl. MOIIHOCTE CHJIBI.



Kunerndeckast sHEprus MaTepuaibHON TOUkH. Teopema 00 N3MEHEHHH KHHETHYECKON YHEPTHUH.

[TorennmanbHas sHeprus. lloTeHnManbHas SHEPrUst YHOPYro JAeGOPMHUPOBAHHOW MPYKHHBIL.
[orennmaneHas SHEPTHs TENIa BOIU3U TTOBEPXHOCTH 3EMITH.

[ToreHnuanbHbIe M HEMOTEHLMAIBHBIE CUIIbL. CBsA3b pabOThl HEMOTEHLUUAIBHBIX CHJI C H3MEHEHHEM
MEXaHUYECKOM DJHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM dHEPIUN.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue ycTpoucTBa U NMPAKTUUECKOE IPUMEHEHUE: BOAOMET, KONIEP, IIPYKUHHBIN UCTOJIET,
JBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[Tepexon moTeHIMATBHON SHEPTUU B KUHETUYECKYIO M 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenne abCoOMOTHO HEYIIPYTOro yAapa ¢ HOMOIIBIO ABYX OJWHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u padOThl CUJIbI C M3MEHEHHMEM MEXaHUYECKOM SHEPIUM Tella Ha MpuMepe
PacTsKEHUsI PE3UHOBOIO XKIyTa.

Paznen 3. Mousekyasipaasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocnogbl MONEKYIAPHO-KUHEMUYECKOIL MEOpUl

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOH TEOPHMH M WX OIBITHOE OOOCHOBAHUE.
BpoyHnoBckoe napwxenue. Juddysus. Xapaktep IBHKEHUS M B3aUMOJCHCTBHS YacCTHUIl BEIECTBA.
Mogenu cTpoeHHs ra3oB, )KUIKOCTEH U TBEPABIX Tell U 0O0BSICHEHUE CBOICTB BEIlECTBA HA OCHOBE 3THUX
Mozeinel. Macca u pasmepsl Mosekyil. KonnuectBo BemectBa. [locrossHHas ABoranapo.

TennoBoe paBHOBecue. Temmeparypa u e€ uamepenue. lllkana remneparyp Llenscus.

Monens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHN UAEATBHOTO
raza. AOCONIOTHas Temreparypa Kak Mepa CpeJHed KHHETHYECKOW SHEpruM TeMJOBOIO JBMXKEHUS
yactul rasza. lllkana temneparyp KenbBuna. 'a3oBble 3akoHBI. YpaBHeHne MeHaeneea—Kianeipona.
3axoH Jlanbrona. M3omporieccsl B HaealbHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM BelllecTBa. I'papuueckoe
IpeCcTaBIeHNEe U30IIPOLIECCOB: M30TEPMA, U30X0pa, H300apa.

TexHMueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHHUE BEIIECTBA, (oTOrpapuu MOJIEKYJ OpPraHUYeCKUX
COCIMHECHU.

OnbiTh! 0 AM(PY3UHN KUAKOCTEN U Ta30B.

Mopenb GpOyHOBCKOTO IBUYKEHUS.

Mognens onbiTa [lITepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOAECHCTBHSL.

Monens, WIUTIOCTpUPYIOLIAs IPUPOLY JABJICHMS ra3a Ha CTEHKH COCy/[a.

OnBIThI, HJUTIOCTPUPYIOLIUE YPaBHEHHE COCTOSHUS UACAbHOTO raza, U30MpOIeCChI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenue Macchl BO3JyXa B KJIacCHOW KOMHAT€ Ha OCHOBE H3MEpeHUl oO0béMa KOMHATHI,
JIABJICHUsI U TEMIIEPATYphl BO3/lyXa B HE.

HccnenoBanue 3aBUCMMOCTH MEXTy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoauHaMudeckas cucteMa. BHyTpeHHss1 SHeprusi TEpMOJMHAMUYECKOH CUCTEMBI B CITOCOObI €€
u3MeHeHusa. KonmuectBo TemnoTsl W pabota. BHyTpeHHsSS sHeprus OJHOATOMHOIO MJICabHOIO rasa.
Bunel Temionepeaadn: TEIIONPOBOJHOCTD, KOHBEKIMS, U3IyYCHHE. Y IENbHAS TEIUNIOEMKOCTD BELIECTBA.
KonuuecTBo TEmnoTel pH TEIIonepenaye.



[Tonsitue 00 ammabatHom mporecce. [lepBeiii 3aKOH TepMoaWHaMUKH. [IprMeHeHue mepBoro
3aKOHA TEPMOJMHAMHUKY K H30mporieccam. I padudeckas mHTepIpeTarus padoThl rasa.

BTropoii 3akon Tepmoannamuku. HeoOpaTuMOCTh IPOLIECCOB B MIPUPOJIE.

TermoBeie Mammubl. [IpuHIUNBL AeiicTBUS TerioBbIX MamuH. [IpeoOpazoBaHus »HEpruM B
TeIJIOBBIX MammHaxX. KoaddumueHnT monesnoro nerictBus TerioBod Mamuubl. [{ukn KapHo um ero
KO3(PPHULMEHT MOJIE3HOTO ACUCTBUS. DKOJIOTHUECKUE MTPOOIIEMBI TETNIOIHEPTETUKH.

TexHuueckue yCTpPOWCTBA W MPAKTHUUYECKOE NPUMEHEHHWE: JBUTaTelb BHYTPEHHErOo CropaHus,
OBITOBOW XOJOIUIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

V3MeHeHre BHYTPEHHEH YHEPTHH Tella MPU COBEPIICHUU PAOOTHI: BBUIET MPOOKH U3 OYTHUIKH MO/
NEHCTBHEM  CXATOro BO3Ayxa, HarpeBanue ddupa B JaTyHHOM TpyOKe MyTEM  TPEHHSA
(BuaCOIEMOHCTpAITH ).

H3meHeHne BHYTpeHHEH sHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT N0 aguadaTHOMY PaCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mogenu mapoBoil TYpOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHMS, PEAKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenne yienbHONU TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvt

[Tapoo6pa3oBanue u koHaeHcaus. Mcnapenwme u kumneHue. AOCONIOTHAS W OTHOCUTEIbHAs
BJIQXKHOCTh BO3AyXa. HacblmeHHblii map. YaenpHas Temiora mnapooOpa3oBaHHs. 3aBUCHUMOCTH
TEMIIepaTypbl KUIIEHUS OT JaBJICHUS.

Teépmoe Temo. Kpucramumuecknue u aMmop@HbIe Tena. AHU30TPOIUS CBOMCTB KpUCTAILIOB. JKuukue

kpuctauisl. CoBpeMeHHbIC MaTepuanbl. [lnaBieHne U KpucTauiM3anus. Y aelibHas TEeIyIoTa IUIaBICHuUS.
Cyb6nuMmarusi.

YpaBHeHUE TeII0BOro HagaHca.

TexHuyeckue ycTpoHCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U MICUXPOMETP, KaTOPUMETP,
TEXHOJIOTHH MOITYYEHHs] COBPEMEHHBIX MaTEpPUAJIOB, B TOM YHCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBolicTBa HACBHIIIICHHBIX MTAPOB.

Kunenve npyu moHM>KEHHOM JIaBJICHHH.

Croco0Ob1 U3MEpeHus BIAKHOCTH.

HaGnronenue HarpeBaHus U IUIaBJICHUS KPUCTANTMUYECKOTO BEIIECTBA.

JleMoHcTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

H3mepeHne OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

OneKkTpu3anusl Tell. JJNEeKTpUYEeCKud 3apsa. JlBa BHAA DIIEKTpHUUYECKUX 3apsnoB. lIpoBogHukw,
JURJIEKTPUKU U TIOTYIIPOBOAHUKHU. 3aKOH COXPaHEHUS AJIEKTPUUECKOI0 3apsa.

B3aumoneiictBue 3apsanoB. 3akoH KysnoHa. TouedHslil 3J€KTpUUECKMH 3apsia. DJIEKTPUUECKOE
nosie. Hanpsok€HHOCTD 3eKkTpuueckoro nosisd. [IpuHIuMn cynepno3unuy 31eKTpUYecKux nosel. Jlnaum
HANPSDKEHHOCTH AJIEKTPUYECKOTO TOJIA.

Pabora cun snekrpocratudeckoro mnosd. [lorenuman. Paznocts morteHiuanoB. IIpoBonHUKH U
JIURJIEKTPUKHU B AJIEKTPOCTATUYECKOM MoJIe. J(ManeKTpuuecKas NIpOHUIAEMOCTb.

OnektpoéMkoctb.  Konpencarop.  DneKTpoEMKOCTh  IUIOCKOTO  KOHAEHcaTopa.  DHEprus
3apsKEHHOT0 KOH/IEHCATOopa.



TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE TNPUMEHEHHUE: JJIEKTPOCKON,  AIIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB, KOHAECHCATOP, KOMMPOBAJILHBIN ammapar,
CTPYHHBIN IPUHTED.

Jlemoncmpayuu

VY eTpoicTBO U MPUHITUIT ACHCTBUS AJIEKTPOMETPA.

B3aumonelicTBue Ha3IEKTPU30BAHHbBIX TEIN.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[IpoBOIHUKY B JIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allIMTA.

JIM3IeKTPUKY B JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb MIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOPa OT IUIOIIAH TUIACTUH, PACCTOSIHUS MEXTY
HUMH U JUBJIEKTPUUECKOU IPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenne 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inekmpuueckuii mok. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBHUSl CYIIECTBOBAHMS 3JIEKTpUuecKoro toka. Mcrounuku Toka. Cuna
ToKa. [loCcTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LETH.

DJIEKTPUUYECKOE COMPOTUBIIEHUE. YIeIbHOE CONpOTHBIEHHE BellecTBa. [locnenoBarensHoe,
napajuieIbHOE, CMEILIAHHOE COEIMHEHHE POBOAHUKOB.

Pa6ota snekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOMHOCTh 37EKTPUIECKOTO TOKa.

DNEeKTPOABMKYIIAs CUjla U BHYTPEHHEE CONPOTUBIICHUE UCTOYHHMKA TOKa. 3akoH OMa JiIsl MOJIHOM
(3amMKHYTOM) 2nekTprueckoit nemu. KopoTkoe 3aMbIKaHue.

DJNIEKTPOHHAsA MPOBOJMMOCTh TBEPABIX METAJJIOB. 3aBUCHUMOCTb CONPOTHUBIICHHS METAJJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

OneKTpuuecKkuil ToK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyUKOB.

[TonmynpoBonuuku. CoOCTBEHHAs: U MPUMECHAs MPOBOJUMOCTh TONYNPOBOJHUKOB. CBoiicTBa p—N-
nepexojia. [1oaynpoBoJHIUKOBBIE TPHOOPEI.

DNEeKTpUYECKUH TOK B PacTBOPAx U pacijiaBax 3JIEKTPOJIUTOB. DIEKTPOIUTUUECKAs AUCCOIHAIIMSL.
DIIEeKTPOIIH3.

DNeKTpUUYECKHil TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psa. Monnus. [lna3ma.

TexHuueckue yCTpOWCTBA W MPAKTUYECKOE IPUMEHEHUE: aMIIepMETpP, BOJBTMETP, PpPEOCTarT,
UCTOYHUKU TOKa, B3JIEKTpOHArpeBaTelIbHbIE MPUOOPHI, AIIEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP
COTIPOTUBIICHUS, BaKyyMHBIH JHOJl, TEPMHUCTOPHI H (POTOPE3UCTOPHI, TMOIYNMPOBOAHUKOBBIN THO,
rajabBaHUKa.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS IMJIMHAPUYECKUX NMPOBOJHUKOB OT JUIMHBI, IJIOLAAHN MONEPEYHOr0
CEUYEeHMs U MaTepuaa.

CMelaHHOE COEIMHEHUE MPOBOIHUKOB.

[Ipsimoe n3MepeHue 3MeKTpoABMKYLIeH cuibl. KopoTkoe 3aMpikaHe ralbBaHUYECKOTO 3JIEMEHTa U
OIIEHKa BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCUMOCTh COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

NckpoBoii pa3psaa U MpOBOJUMOCTb BO3/1yXa.

OaHOCTOPOHHSS TPOBOAUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomoi



N3yueHne cMEIaHHOTO COEAMHEHHS PE3UCTOPOB.

W3mepeHue 31eKTpOABMKYILIEH CHIIbl MICTOYHUKA TOKA U €0 BHYTPEHHET O COIIPOTUBIICHUS.

Hab6monenue anexrposnusa.

MexnpeaMeTHble CBS3H

N3yuenne kypca ¢usuku ©6a3oBoro ypoBHs B 10 kimacce ocymecTBiasiercs ¢ y4E€ToM
COJIepKATEIBHBIX MEXKIIPEIMETHBIX CBA3€H ¢ KypcamMy MaTeMaTUK{, OMOJIOTUH, XUMHH, reorpaduul u
TEXHOJIOTHH.

Mesicnpeomemuvie nouwsimus, CBSI3aHHbIE C U3yYEHHEM METOJIOB HAY4YHOI'O IO3HAHUSA: SIBJICHHE,
Hay4HbIl (QakT, rumnore3a, (Qusnuyeckas BEIWYMHA, 3aKOH, TEOpHUs, HAONIOJCHHE, HKCIEPUMEHT,
MOJIEJIMPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMBbl ypaBHEHMH, JUHEWHas (yHKIus, mapabona, runepbona, ux
rpaduKy ¥ CBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIUH: CHHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPHI U UX MIPOEKIIUN HAa OCH KOOPJUHAT, CJIOKEHHUE BEKTOPOB.

buonoeusn: mexanmdeckoe JBIKEHHE B KHUBOW mpupoje, auddys3usi, ocMoc, TEIIOOOMEH >KHUBBIX
OpraHU3MOB (BU/]IbI TEIUIONEPEIAUH, TEIUIOBOE PABHOBECHE), JJIEKTPUUECKHE SIBJIICHUS B AKUBOU MIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJIIpHAsI
Mmacca, TEIUIOBble CBOMCTBA TBEPABIX TeJl, JKUAKOCTEH M Ta30B, 3JIEKTPUYECKHUE CBOMCTBA METAJUIOB,
AIIEKTPOJINTUYECKAs IUCCOLMALINS, TaJIbBAHUKA.

l'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonocus: npeodpazoBaHKe ABMKEHUM C UCIIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE,
HNOJIINITHUKY, UCIIOJIb30BaHUE 3aKOHA COXPAHEHMs HMIIYJIbCAa B TEXHHUKE (pakera, BOJOMET U JApYrue),
JIBUTATENIb BHYTPEHHETO CrOpaHus, mapoBas TypOuHa, OBITOBOW XOJOMWJIBHUK, KOHAWIHMOHED,
TEXHOJIOTHH IOJIy4eHHs COBPEMEHHBIX MaTepHalioB, B TOM YHCJIE HAHOMATEpPHaJIOB, U HAHOTEXHOJIOTHH,
JJIEKTpOCTaTUYeCKass —3allUTa, 3a3eMJIGHHE DJIEKTPONpHOOpPOB, KCEPOKC, CTPYHWHBIM MHpPUHTE,
3JIEKTpOHArpeBaTeIbHbIe TPHUOOPHI, HIEKTPOOCBETUTEIbHbBIE TPUOOPHI, TaJIbBaHHUKA.

11 KUIIACC
Paznen 4. DaekTpoanHaMuKa

Tema 3. Maznummnoe none. I1eKmpomMaZHUMHAA UHOYKYUA

ITocrositHHBIE MarHuThHL. B3ammonelcTBHME MOCTOSHHBIX MarHuToB. MarautHoe noise. Bektop
MarHuTHOM WHAYKUMU. [IpUHIMI Cynepno3suIMy MAarHUTHBIX TOJIeH. JIMHUM MarHUTHOM WHIYKIMH.
Kaprtuna nuHuit MarHuTHOW MHAYKIMH IOJIS TOCTOSSHHBIX MarHuTOB.

MarauTHoe noJjie IpoBOAHMKA ¢ TOKOM. KapTuHa JIMHUN MHAYKIMM MarHUTHOTO TMOJS AJMHHOTO
IPSIMOrO TPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOAHMKA, KaTyIIKU C¢ ToKoM. OmblT Opcrexa.
BzaumopeiicTBre mMpoOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MO1yJIb U HaIIpaBJIEHUE.

Cuna JlopeHua, e€ Moaynb M HampaslieHUE. /[BHkeHHE 3apsyKEHHOM YacTHULbI B OJHOPOJHOM
MarHuTHOM mnose. PaGora cumsl Jlopenia.

SlBneHne  smekTpoMarHWTHOM — MHAyKMW.  [IoTok ~ BeKTOpa  MAarHUTHOM  HMHAYKIIMH.
DIIEKTPOABMKYINAsL CHJIA MHIYKINN. 3aKOH 3JIEKTpOMarauTHoW nHaykuuu dapazes.

BuxpeBoe anexTpuueckoe mnosie. JJIEKTPOABUKYILAS CUIa MHAYKIMH B IPOBOJHUKE, JBUKYIIEMCS
MOCTYNaTEIbHO B OJHOPOJHOM MarHMUTHOM IOJIE.

ITpaBuio Jlenna.

NuayKTHBHOCTD. SIBIICHME CAMOMHTYKIIUU. DJIEKTPOABIIKYILAS CHUJIA CAMOUHAYKIIHH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHHYeCKHEe yCTpOUCTBA U MMPAKTUYECKOE IPUMEHEHHE: IIOCTOSIHHBIE MAarHUTBI, 3JICKTPOMAarHuThI,
JNEKTPOABUIATENb, YCKOPUTENIH YIEMEHTAPHBIX YaCTHL], HHIYKIIMOHHAS II€Yb.



Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO IIyYKa MAarHUTHBIM I10JIEM.

JIuHUM MHAYKIMY MarHUTHOTO TOJIS.

B3anMozeiicTBre JByX MPOBOJIHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUU.

IIpaBuiio Jlenua.

3aBUCUMOCTb 3JIEKTPOJIBUKYILEH CUJIbI MUHIYKIMU OT CKOPOCTU U3MEHEHUSI MarHUTHOT'O MOTOKA.

SIBiieHME CAMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3yueHrne MarHuTHOTO NOJIs1 KaTYIIKH C TOKOM.

Hccnenoanue neiCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMaAZHUmMHble KOJ1e0AHUS

Konebarenpnass cucrema. CBOOOAHBIE MeXaHMYeCcKHe KoJjieOaHUs. [apMoHHMYecKHe KoJjeOaHUs.
[Tepuon, wactora, ammutyna u ¢asza xoiebanwid. [IpyKWHHBIA MasTHUK. MaTeMaTH4ecKuil MasiTHHK.
VYpaBHeHHe rapMOHHUYecKUX KoneOanuii. [IpeBpaiienue sHeprun Mpu rapMOHUYECKUX KOIeOaHUsX.

KoneGarenbubiit  koHTyp. CBOOOIHBIE  AJIEKTPOMArHUTHBIE  KOJeOaHUS B HAEaIbHOM
KOJIOATEIbHOM KOHType. AHAJIOTHS MEXAYy MEXaHHYECKUMH M 3JICKTPOMArHUTHBIMH KOJEOaHHSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPTUU B HI€aIbHOM K0J1e0aTeIbHOM KOHTYPE.

[IpencraBiaeHne O 3aTyXaoIUX KoJeOaHUAX. BBIHYKIEHHblE MeXaHUYeCKue KojaeOaHMs.
Pe3onanc. BeiHyKIeHHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHMUs.

[lepemennbiii TOok. CHHYCOMJAQIbHBI NEpPEMEHHBIM TOK. MOIIHOCTL MNEPEMEHHOTO TOKa.
AMIUTUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancpopmarop. IlpousBoincTBo, mnepeaaya M MOTpeOJieHHE  SJIEKTPUYECKOH  SHEprum.
OKOJIOTMYECKUE PUCKU TIPU IPOU3BOICTBE EKTPOIHEPrun. KynbTypa NCIOIB30BaHUsl 3JEKTPOIHEPTHH
B MOBCEHEBHOM KU3HH.

TexHudeckue yCTpOWCTBA M IPAKTHYECKOE NPHUMEHEHHME: JJIEKTPUYECKHUN 3BOHOK, TIE€HEpaTop
NIEPEMEHHOT0 TOKA, JIMHUU JIEKTponepeay.

Llemoncmpayuu

HccnenoBanue mapamMeTpoB KosieOaTeNbHON cuUCTEMBbl (NMPYXUHHBIA WM MaTeMaTH4YeCKHM
MasITHHK).

Habmronenue 3atyxaronux KoleOaHui.

HccnenoBaHre CBONCTB BBIHYKICHHBIX KOJIEOaHUI.

Hab6nronenue pe3onanca.

CBOOO/IHBIE EKTPOMArHUTHBIE KOJIeOaHusI.

OcuiorpaMMsl (3aBUCHMOCTH CHJIBI TOKA U HAIIPSDKEHUS OT BPEMEHM) Ul 3JIEKTPOMArHUTHBIX
KoJe0aHui.

Pe3onanc mnpu mocieoBaTeIbHOM COEIMHEHUM pPE3UCTOpa, KATyHIKd WHIYKTUBHOCTH H
KOH/JIEHCATOopa.

Mopnens IMHUY 3JIEKTPOIIEpeadH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOJIA MaJIbIX KoJeOaHUN Tpy3a Ha HUTU OT JJIMHBI HUTH U MacChl

rpys3a.



HccnenoBanue mepeMEeHHOr0 TOKAa B L€ W3 IOCIEIOBATENbHO COCAMHEHHBIX KOHJEHCATOpa,
KAaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

MexaHnnyeckue BOJIHBI, YCIoBUs pacnpocTtpaneHus. [lepuoa. CKopocTh pacnpocTpaHeHus U JJIMHA
BouiHbI. [lonepeunsie u npoaoiabHbIe BoJHBL. UHTepdepenius u nudpakius MEXaHUYECKUX BOJH.

3Byk. CkopocThb 3ByKa. I poMKkocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJIHBL.  YCIOBUS M3JIyY€HHUs DJIGKTPOMAarHUTHBIX BOJIH. B3aumuHas
opueHtauusi BektopoB E, B, V B snekTpomarHutHOW BoJiHE. CBOWMCTBA 3JEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, IpeJoMIIeHue, nosspusanus, Audpakuus, natepdepeniusa. CKOpOCTb 3IEKTPOMArHUTHBIX
BOJIH.

[Ixana sneKTpOMarHUTHHIX BOJIH. [I[puMeHeHne 37IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHLIMIIBI pagOCBSI3U U TeleBUACHUA. Pagronokanms.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHudyeckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHME: MY3bIKaJbHbIE WHCTPYMEHTHI,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE M MEIUIIMHE, pajap, paauonpuEMHHUK, TEIEBU30p, aHTEHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKA.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHHYECKUX BOJH.

Habmronenue nntepdepeHny U AMPpakini MEXaHMUYECKUX BOJH.

3BYKOBOM pE30HAHC.

HabGmronenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYAOW U YaCTOTOM KOJIeOaHMil.

HccnenoBanue CBOMCTB AJEKTPOMArHUTHBIX BOJIH: OTPa)XKeHHE, MPEIOMIICHUE, MOJsIpU3anus,
nudpakuus, UHTephepeHIus.

Tema 3. Onmuka

I'eomeTpuueckas onrtuka. IIpsMonuHeiiHOE pacrpoCcTpaHEHHE CBETa B OOHOPOIHOW cpexae. Jlyd
cBera. ToueuHblll HICTOYHUK CBETA.

OTtpakeHue cBeta. 3aKOHbBI OTpakeHus cBeTa. [locTpoeHne n3o0paskeHui B TIIOCKOM 3epKalie.

[Ipenomnenue cBeTa. 3aKOHBI MPETOMIICHHS CBeTa. AOCONIOTHBIN IMOKa3aTeNlb IPEIIOMIICHUSI.
[ToHOE BHYTpeHHee oTpaxkeHue. [IpenenbHbIil yro MoaHOro BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cBeta. CnoxkHbIi cocTaB 6emoro cera. L[ser.

Cobupatorue u paccenBaroIye JUH3bI. ToHKas TuH3a. POKYCHOE paCcCTOSTHUE M ONTUYEeCKas CUIIa
TOHKOM JMH3BL. [locTpoenue n3obpakeHuil B coOMparomux U paccenBaromux JuH3ax. opmysa TOHKOM
JIMH3EL. YBEIIMUYEHHUE, TaBaeMOe JTUH30M.

[Ipenenbl IpPUMEHUMOCTH T€OMETPUUECKOM ONITUKH.

BonnoBast ontuka. MHTepdepenuus cera. KorepeHTHbIE HCTOYHUKH. Y CIOBHS HAOIIOICHHS
MakCUMyMOB W MHUHHMYMOB B HWHTEpP(EpPEHIIMOHHOW KapTHHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Hudpaxmus ceeta. Judpakinonnas pemérka. Y ciaoBue HAONIOACHUS TJIaBHBIX MAaKCUMYMOB TIPH
NaJIcHU MOHOXPOMATHUECKOTO CBETa Ha TUPPAKIIUOHHYIO PEIIETKY .

[Tonsipusanus ceera.

TexHudeckue yCTpOMCTBA W TPAKTUYECKOE NPUMEHEHWEe: OYKH, Jiyma, QoToanmapar,
MPOSKIIMOHHBINA amnmapar, MHUKpPOCKOI, TEIECKON, BOJIOKOHHAs OITHKA, MU(QPAKIMOHHAS pEIIETKa,
MOJISIPOU.

Jlemoncmpayuu

[IpssMonrHEITHOE pacpocTpaHeHue, OTpaKeHHEe 1 TpesioMyieHue cBeTa. OnTHYeCKue MpruOOpPHI.

[TonHoe BHyTpeHHEe oTpakeHre. Moiesib CBETOBO/IA.



HccnenoBanue CBOMCTB M300paKEHUIA B JIMH3AX.
Mopenu MUKpOCKOTIIa, TEIECKOIIA.
Habmionenue naTepdepeHnm cBera.
Hab6nronenue nqudpakuuu cBera.
Habmronenue nucnepcuu cBera.
[TosrydyeHue ciekTpa ¢ HOMOIIBIO PU3MBI.
[Tomydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.
Habmroienue nosisipuzanuu cBeTa.
Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol
N3mepenue nokasaresns NpeaoMIIeHUs CTEKIIA.
HccnenoBanue CBOWCTB N300paKCHUN B JIMH3AX.
Habmronenue nucnepcuu cBera.
Paznen 6. OcHOBBI crienMaJIbHOW TEOPHUH OTHOCHUTEILHOCTH
I'paHunBl  IPUMEHUMOCTH  KJIACCUYECKOM MexaHuku. llocTrynarsl cnenuanbHOM — TeOpUH
OTHOCUTEJIbHOCTH: MHBAPUAHTHOCTb MOJYJII CKOPOCTHU CBETa B BaKyyMe, MPHUHIMI OTHOCUTEIbHOCTU
OUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH U COKPALLEHUE JJIUHBI.
DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.
CBs13b Macchl C SHEPTUEH U UMITYJILCOM PENTUBUCTCKON YaCTUIbl. DHEPTUs [TOKOSI.
Paznen 7. KBanroBasi pusuka
Tema 1. Dnemenmol KGAHMOBOI ONMUKU
®otonbl. Popmyina [Inanka cBsi3u s3Heprun (HOTOHA € €r0 YaCTOTOH. DHEPrusl K UMIYJIbC (HOTOHA.
OtkpeiTue u uccnenoBanue (orodaddexra. OnbiTel A. I'. CroneroBa. 3akonsl (oTodddexTa.
VYpaBHenue DiiHmreitHa 11 poroaddexta. «KpacHas rpanuna» Gotorddexra.
Hasnenue ceera. Onbite [1. H. JIeOenena.
XHUMHYECKOE JIEHCTBUE CBETA.
TexHuyeckue ycTpoicTBa M MpakTUUYECKOe NMpUMEHEHHE: (OTOANEMEHT, (POTOIaTUMK, COJTHEUHAs
6arapesi, CBETOIUO/I.
Llemoncmpayuu
®doTor(PeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3aKk0OHOB BHEHTHETO poTodPdeKTa.
Cseroguogn.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mopens atroma Tomcona. OnbiTel Pe3epdopna mo paccesnuro o -dactuil. [lmanerapHas monuens
atoma. Iloctynarel bopa. M3nydyenue u mornomenue (OTOHOB MPH MEPEXoje aroMa C OJHOTO YPOBHS
SHEpruu Ha apyroi. Buapl cnektpoB. ClieKTp ypOBHEW SHEPrUU aTOMa BOJIOPO/A.
BonHoBbI€ cBoiicTBa yacTull. BonHbl Ae bpoitnsa. KoprnyckyisspHO-BOJIHOBOM 1yaau3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYeHHE.
TexHUueckue ycTpoicTBa M NMPAKTHYECKOE MPUMEHEHHUE: CIEKTPabHBIA aHaIu3 (CHEKTPOCKOI),
na3ep, KBAaHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mopnenb onsiTa Pezepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HabmioneHne nuHeuaThIX CIEKTPOB U3ITyUCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopuule pabomoi
Hab6nronenue muHEHYaToro crekrpa.



Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, JI0Ka3bIBAIOLIME CIOKHOCTh CTPOE€HUs sAapa. OTKpbITUE pPaAMOAKTHUBHOCTH.
OmnsiTel Pesephopaa mo ompeneneHuio cocraBa pajnoakTHBHOTO m3nydeHus. CBoiicTBa aibda-, Oera-,
ramMma-Hu3Jly4eHus. BiusHue pagroakTHBHOCTH HA KUBBIE OPraHU3MBI.

OTtkpeITHE TIpOTOHA U HeWTpoHa. HykinonHas moxaens siapa ['eiizenOepra—Banenko. 3apsaa sapa.
Maccosoe uucio sapa. M30tomnsl.

Anbda-pacnaa. DIEKTpOHHBIH M TO3UTPOHHBIM Oera-pacman. [‘amma-uzmydenue. 3akoH
pazMoaKTUBHOIO pacnaja.

OHeprus cBs3M HyKJIOHOB B sifipe. SlnepHble cuiibl. JledekT Macchl sapa.

Snepusle peakuuu. JleneHue U CUHTES SIEp.

SAnepubiii peaktop. TepmosimepHblii cuHTe3. [IpoGieMbl M MEPCHEKTUBBI SIECPHOM SHEPIETHUKU.
OKOJIOTUYECKHUE ACTIEKTHI SIIEPHOU SHEPIEeTHKU.

OnemMeHTapHble YacTULBI. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHII.

QOyHaaMeHTaIbHbIE B3auMoeicTBus. EquHCcTBO hrsnueckoit KapTHHBI MUpA.

TexHuyeckue ycTpoWCTBa U NMPAKTUYECKOE NMPUMEHEHHUE: JO3UMETP, KaMepa BuibcoHa, saepHBbIi
peakTop, aToMHas 6omoba.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTHA acTpoHOMUU. [TpuKIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUCHUE aCTPOHOMHUH.

Bun 3Bé3aH0r0 Heba. Co3Be3us, spKue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

Conneunas cucrema.

Connue. ConHeuHast akTUBHOCTb. Mctounuk sHeprunm ConHua M 3BE34A. 3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKU.  JlmarpamMmma  «CHEKTPaJbHBIM  KJIacC —  CBETUMOCTB».  3BE3NBI  TJIABHOM
NIOCJIEA0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTB» JUIsl 3BE3] TVIABHOM IOCJIEN0BATEIBHOCTH.
Buytpennee ctpoenue 38€31. CoBpeMEHHBIE NIPEICTABICHNS O MPOUCXOKIACHUH U 3Boronnn CosHua u
3BE3/. DTanbl )KU3HU 3BE3 .

Mneunsiii [lyts — nama [amakTtuka. Ilomoxenwe u aBuwxenue Connma B [amaktuke. Twurbl
rajJlakTUK. PaguoranakTiuky U kBazapel. YEpHbIE NBIPHI B siIpax rajllakTHK.

Bcenennas. Pacimpenne Bcenennoit. 3akon Xa06isa. Pas0Oeranue ramaktuk. Teopust bonbioro
B3pbIBA. PETMKTOBOE M3IIy4YeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npobiaemMbl aCTpPOHOMUHU.

Yuenuueckue nabnooenus

Habmionienuss HEBOOPYXKEHHBIM IJ1a30M C HCMOJIb30BAaHMEM KOMIBIOTEPHBIX MPUIOKEHUHN ISt
orpeziesieHus MOJI0KEeHHUsT HeOEeCHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3/us CeBepHOro
HOJTyIIApHs U ApKUE 3BE3MBI.

Habmonenus B Teneckon JlyHsl, miuaner, Miaeunoro Ilytu.

O0o01aroniee NOBTOpPEeHHE

Ponp ¢u3nku W acTpOHOMHUH B SKOHOMHUYECKOM, TEXHOJIOTHYECKOW, COIMATIbHOM M ITUYECKOU
cdepax IesTeTbHOCTH YeJIOBeKa, POJiIb U MECTO (PU3UKU U aCTPOHOMHUU B COBPEMEHHOU HAYyYHOH KapTHHE
MHpa, posib (GU3UUECKOH Teopur B (POPMHUPOBAHUU IMPEJCTABICHUH O (PU3HMUECKON KapTHHE MHpPA, MECTO
(Gu3n4ecKkoil KapTHUHBI MHpa B OOLIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEICTABICHUH O
IIPUpOJIE.

MexnpeaMeTHbIe CBS3H



N3yuenne xypca ¢u3uku ©OazoBoro ypoBHS B 11 Kjacce OCymIeCTBIACTCS C  YYETOM
COJIepKATEIBHBIX MEXKIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUK{, OMOJIOTUH, XUMHUH, reorpaduu u
TEXHOJIOTHH.

Mesicnpeomemuvie nousimus, CBSI3aHHbIE C U3yYEHHEM METOJIOB HAY4YHOI'O IO3HAHUSA: SIBICHHE,
Hay4HbIl (QakT, rumnore3a, (Qu3nueckas BeJIWYMHA, 3aKOH, TEOpHs, HaONIOJCHHUE, HKCIEPHUMEHT,
MOJIEJIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: penieHue CUCTEMbl ypaBHEHHUH, TPUTOHOMETpUYEeCKHe (DYHKIMH: CHUHYC, KOCHHYC,
TAQHI'€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl M HX IPOCKLUUU Ha OCH
KOOpJIMHAT, CJOXEHHUE BEKTOPOB, IIPOU3BOJHBIE 3JIEMEHTAPHBIX (QYHKLUUH, NPU3HAKK HOJOOMS
TPEYTOJILHUKOB, OTPEIEICHUE TUIOMIAIN TUNIOCKUX (QUTyp U 00BEMA Tell.

buonoeusn: snekrpuueckue SBICHHS B JKMBOH MpHpoOJE, KoyieOaTelbHblE IBIKEHUS B IKHUBOMN
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B )KUBOU IIPUPOJE, AEUCTBUE PAIUALIUU HA KUBBIE OPraHU3MBI.

Xumusa: CTpOEHHE aTOMOB W MOJEKYJ, KpUCTaJUIM4ecKass CTPYKTypa TBEPIABIX TeJl, MEXaHU3MBbI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

leoepaghus: MarHWTHBIE TONMIOCa 3€MIIM, 3aJeKH MarHUTHBIX pyA, (oTochéMka 3eMHON
IIOBEPXHOCTH, NPEACKA3aHUE 3eMIIETPSACECHUM.

Texunonoeus: JIMHUW DIEKTPOIIEpENad, TEHEpaTop IEPEMEHHOIO TOKAa, JJIEKTPOJBUIaTElb,
WHAYKIUOHHAs Te4Yb, pajgap, paauonpuéMHHUK, TeJIeBH30p, aHTeHHa, tenedon, CBY-neus,
IPOEKLIMOHHBIN amnmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAst OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenune yueOHoro mnpeamera «®usuka» Ha ypoBHE cpenHero ooOmiero oOpazoBaHus (0a30BBII
ypOBCHB) JOJIDKHO o0ecreunTh JOCTMIKCHUC CICAYIOIUX JIMYHOCTHBIX, MCTAITPCAMETHBIX U IMPEAMCTHBIX
00pa30BaTeNbHbIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMuHOCTHBIE Pe3yJIbTaThl OCBOCHHUS yueOHOro npeaMera «Pu3nka» JOKHBI OTpaXaTb TOTOBHOCTh U
CIIOCOOHOCTh 00YYaOIIMXCSl PYKOBOJACTBOBAThCSA CHOPMHPOBAHHOW BHYTPEHHEH IMO3ULMEN JIMYHOCTH,
CUCTEMOM LIEHHOCTHBIX OpHMEHTallui, MO3UTHBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOLINX
TPAJULMOHHBIM LEHHOCTSAM POCCHUHCKOro OOIeCTBa, PpAacIIMpPEHHE >MU3HEHHOTO OIbITa M OIbITa
JEATENIBHOCTH B IIPOLIECCE peAIM3alli OCHOBHBIX HANPABICHWI BOCIUTATEIBHON AEATEIBbHOCTH, B TOM
YUCJIE B YaCTHU:

1) rpaaaHCKOr0 BOCIIMTAHUS:

c(OPMHPOBAHHOCTh TPAKIAHCKOHN MO3UIMHM 00yYarOIIEerocss Kak akTHBHOI'O M OTBETCTBEHHOT'O 4WJIEHA
pPOCCUICKOro O0IIIeCTBa;

MPUHITHE TPAIUIMOHHBIX 00IIEUEI0BEUECKUX TYMAaHUCTUUECKUX U IEMOKPATUYECKUX IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO AESTEIbHOCTh B MHTEpECax IPaKIaHCKOTO OOIeCTBa, y4acTBOBAThH B
caMOyIpaBJIeHUU B 00pa30BaTeNbHON OpraHu3aluu;

YMEHHE B3aUMOJICHCTBOBaTh C COLMAIBHBIMA HMHCTUTYTaMH B COOTBETCTBHM C UX (YHKIHMSIMU U
Ha3HAYCHHEM;

TOTOBHOCTh K T'YMaHHUTAapHOU M BOJIOHTEPCKOU J1€ATEIIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTTUTAHMSA:

c(OPMHPOBAHHOCTh POCCUHUCKOM IpaX1aHCKOW UAEHTHYHOCTH, ATPUOTU3MA;

LIECHHOCTHOE OTHOLIEHUE K TOCYAApPCTBEHHBIM CHUMBOJIAM, JOCTHIXKEHUAM POCCUUCKUX YUYEHBIX B
obsacTi (UMK U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:



c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OLICHMBAaTh CHUTyallMl0 W IPUHUMATh OCO3HAHHBIC PEIIEHUS, OPUEHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JAESITEILHOCTH YUYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIero;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUasi 3CTETUKY HAy4YHOTO TBOPUYECTBA, MPUCYIIETO (GPU3NIECKOM
HayKe;

5) TPy10BOIr0 BOCIIMTAHMS:

UHTEpEC K pa3iuuHbM cdepam NpohecCHOHATBHON NEeATENIbHOCTH, B TOM YHCJE CBSI3aHHBIM C
($U3UKOI M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOP Oymymieil nmpodeccuu u pearn3oBbIBATH
COOCTBEHHBIE KU3HEHHBIE IUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00OPa30BaHUIO U caMOOOPa30BaHUIO B 00JaCTH (DU3MKHU HA MPOTSHKEHUU
BCEH JKU3HU,

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

c(OpMUPOBAHHOCTh 3KOJOTUYECKOW KYJIBTYPhl, OCO3HAHUE TJI00aJBbHOIO XapaKTepa 3KOJOTMYECKUX
npo0Jem;

IJJAHUPOBAHUE U OCYILIECTBIEHUE JACHCTBUU B OKpPYXKAIOIIEW Cpele Ha OCHOBE 3HAHUS Lelel
YCTOMYMBOT'O Pa3BUTHS YEJIOBEUECTBA;

pacIIMpEeHHUe OMbITAa JEATEIbHOCTH 3KOJOTUUYECKON HAIIPAaBIEHHOCTH HAa OCHOBE MMEIOLIUXCS 3HAHUM
1o pU3HKE;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
duznyecKoil HayKu;

OCO3HaHME LIEHHOCTHM Hay4YHOH JAeATeNbHOCTH, TOTOBHOCTh B Tpollecce H3yYeHHs (UIUKU
OCYLIECTBIISATh IPOEKTHYIO M UCCIIEN0BATENBCKYIO IEATENBHOCTD HHANBUIYAIBHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHBbIE YHHBePCAJIbHbIE YUeOHbIE el CTBUS

ba3oBble Jornueckne aeicTBUs:

CaMOCTOSITENNLHO (POPMYITUPOBATH U aKTyalTU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONPEAEIIATh LENN IEITEIbHOCTH, 33/1aBaTh MApaMETPbl U KPUTEPUU UX JOCTHKEHUS,

BBISABJISATH SaKOHOMepHOCTI/I 158 HpOTHBOpC'—II/ISI B paCCManI/IBaeMBIX (1)I/I3I/I‘IeCKI/IX SABJICHUAX

pa3pabaTeiBaTh IUTAaH pEHICHUS NPOOJIEeMbI C YUYETOM aHallM3a HMMEIOIIMXCS MaTepHalbHBIX H
HEMAaTEPUAIBHBIX PECYPCOB;

BHOCHUTH KOppeKTI/IBBI B JACATCIBHOCTL, OIICHHUBATHL COOTBETCTBUEC pGSYJ'IBTaTOB oeiisiM, OLICHHUBATH
PUCKHU MOCIECTBUIN AEATETbHOCTH;

KOOPJMHHUPOBATH M BBIMIOIHATH Pa0OTy B YCIOBHSIX PEaTbHOTO, BUPTYATbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCUCTBUS;

paSBI/IBaTI) eraTI/IBHoe MBIIIJICHUEC HpI/I peHIeHI/II/I JKN3HCHHBIX npo6neM.

Ba3oBble ucciaeanoBaTeabCKUe AeiiCTBUS

BJIQ/IETh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMU MOHATHIMHI U METO/IaMU (PU3UYECKON HAYKU;

BJIQJICTh HABBIKAMU YYEOHO-HCCIEAOBATEIHCKOM M MPOEKTHON IesATeNbHOCTH B 00OnacTu (U3HKH,
CITOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSITEIBHOMY TOHMCKY METOJIOB pEIICHUs 3a1ad (PU3NYECKOro
CoAEpKaHUs, MPUMEHEHUIO Pa3JIMYHbBIX METOI0B MO3HAHUS;

BJIaACTh BUAAMU ACATCIBHOCTU I10 HOJIy‘ICHI/IIO HOBOI'O 3HAaHUA, €T0 I/IHTepHpeTaHI/II/I, Hp606pa30BaHI/IIO
nu HpI/IMCHCHI/IIO B paBJII/I‘-IHBIX y‘IGGHLIX CI/ITyaI_II/ISIX, B TOM 4YHUCIJIC HpI/I CO3JaHUHN y‘ICGHLIX HpOGKTOB B
obnactu HU3uKH;



BBISBJISITh NPUYMHHO-CICJCTBEHHBIE CBA3M M AaKTyaJU3UPOBATh 3a1ady, BBIIBHraTh THUIIOTE3y €€
pelIeHNs, HAaXOIUTh ApryMEHThl JUIS JOKAa3aTelbCTBA CBOMX YTBEP)KICHHM, 3ajaBaTh NapaMeTpbl U
KPUTEPUU PELICHMUS;

AHAIN3UPOBATh IIOJNyYEHHBIE B XOJE€ PEIICHUS 3aladyd pe3yjbTaTbl, KPUTHYECKU OLICHMBATh MX
JIOCTOBEPHOCTbD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX yCIIOBUSX;

CTaBUTH U (HOPMYITUPOBATh COOCTBEHHBIE 331a4l B 00pa30BaTEIbHON AEATEIBHOCTH, B TOM YHCIIE TIPU
U3y4eHUH (PU3MKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLI€HUBATh IPUOOPETEHHBIN OIBIT;

YMETb IEPEHOCUTh 3HAHUSA MO (GU3UKE B IPAKTHUECKYIO 00JIaCTh XKU3HEASATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTHHAIbHBIE MIOAX0AbI U PEIICHHUS;

CTaBUTh IPOOJIEMBI U 33JjaUH, TOMyCKAIOIINE allbTepHATUBHBIEC PELICHHUS.

Pa6ora ¢ undopmanmeii:

BJIAJICTh HAaBBIKAMHU MOJY4YeHHs HH(OpManu (U3UIECKOTO COACPKAHUS W3 HMCTOYHHKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIbHO OCYLIECTBJIATh IIOUCK, aHaJU3, CUCTEMATH3alUI0 M HUHTEPIPETALHUIO
UH(OPMALIMU pa3IMYHBIX BUJOB U (OPM IpeJICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTb H(OPMALIUH;

UCTIOJB30BaTh CpENCTBAa HH(GOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B pPELICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OpPraHM3alMOHHBIX 33Jady C COONIOJCHUEM TpeOOBaHUM
9PrOHOMMKH, TEXHMKH O€30IaCHOCTH, TMTHEHBI, pecypcocOepeKeHMs, MPaBOBBIX M ATUYECKHX HOPM,
HOPM HH(}OPMAIIMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (M3WYECKOTO COACPIKaHUS B pa3IMyHBIX (opMaTax C ydE€TOM Ha3zHAUCHUS
uH(pOpMallMK U LIEJIEBOM ayAUTOPUH, BEIOKpasi ONTUMANIBbHYIO (POpMY MPEJCTABICHUS U BU3YAIU3alUH.

KoMMyHuKaTHBHBIC yHHBeEpCcaabHbIe y4eOHbIC JeHCTBHUA:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOMU JESATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOHMIUKTHBIX CUTYallui U CMAT4aTh KOH(INKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHUBHUyaIbHON paboThI;

BBIOMPATh TEMATUKY M METO/Ibl COBMECTHBIX ACUCTBUI ¢ y4€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
KaXKJ0Tr0 WIEeHa KOJIJIEKTUBA;

IPUHUMATH €U COBMECTHOM JAEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH AEUCTBUS IO €€
JOCTHKEHHUIO: COCTABIIATh IIIAH JACWCTBUM, paclpefessiaTb pojdu ¢ YYETOM MHEHMM YYacTHHKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOH paboThI;

OLICHMBAaTh KadyeCTBO CBOET0 BKJIaJa M KaXIOr0 YYacTHMKAa KOMaHAbl B OOUIMI pe3yibTaT Io
pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJiaraTb HOBBIE NPOEKTHI, OLIEHUBATh UJIEU C IMO3ULUN HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

OCYHIECTBIISITh IMO3UTUBHOE CTPATETMYECKOE IIOBEACHHE B PpA3IUYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHNE, OBITh MHUIIMATUBHBIM.

PeryasitTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHA

Camoopranuzanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh [MO3HABATENbHYIO AESITENbHOCTh B 00JacTh ()U3MKU U aCTPOHOMUHU,
BBISIBJISITH MMPOOJIEMBI, CTABUTh U (HOPMYIHPOBATh COOCTBEHHBIE 33/1a4U;

CaMOCTOSITENIBHO COCTABJIATH IUIaH PELICHMs] PAaCUETHBIX M KA4ECTBEHHBIX 3ajay, IUIaH BBIIOJHEHUS
NPaKTUYECKOH paboTHI C yUETOM UMEIOLINXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U IPEANOYTEHHI;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4eOHOIO IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;



OLICHUBATh TPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (DOPMHUPOBAHUIO U TIPOSBICHUIO IPYAUIIUN B 00JIACTH (U3UKH, TOCTOSHHO MOBHIIIATH
CBOM 00pa30BaTeNbHBINA U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJLJIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYAallMsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHUBATh COOTBETCTBUE
pe3yJIbTaTOB LENIM;

BJIQJICTh HAaBBIKAMHU II03HABATEIbHOUW pEIICKCHM KaK OCO3HAHHUS COBEpIIACMBIX JECHCTBUU U
MBICJIUTEIIbHBIX MIPOLECCOB, UX PE3YyIbTATOB U OCHOBAaHU;

UCIIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYallid, BEIOOpa BEPHOTO PELICHHUS;

YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIDKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATIU3€E PE3YIbTATOB JIE€SITEIbHOCTH;

MPUHUMATH ce0sl, TOHMUMAsi CBOM HEIOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€ PE3YIbTATOB JIEATEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OMIUOKH.

B npornecce gocTukeHUsT TUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHSI MPOrpamMmbl MO (U3HKE ISl YPOBHS
cpenHero oOmero oOpa3oBaHHS y OOYYalOUIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA HHTEIUICKT,
npenoararomui ¢hOpMUPOBAHHOCTD:

CaMOCO3HaHUSI, BKIIOYAOLIETO CIIOCOOHOCTh MOHMUMATh CBOE HMOIMOHAIBHOE COCTOSHHUE, BHJIEThH
HaIPABIICHUS PA3BUTHS COOCTBEHHOW IMOLIMOHAIILHOU c(hephl, OBITH YBEpEHHBIM B ce0¢;

CaMOpETYJIMPOBAHHUSI, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBE/ICHNE, CIOCOOHOCTH aIallTUPOBATHCS K AIMOIIMOHATILHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTD, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKJIIOYAIOMIEH CTPEMIICHHE K JTOCTMIKEHHIO LEJH U YCHEXY, ONTUMHU3M,
WHULUATUBHOCTh, YMEHHUE JACHCTBOBATh UCXO/IS U3 CBOMX BO3MOYKHOCTEH;

SMMATHH, BKIIIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOILMOHAILHOE COCTOSIHUE JIPYTUX, YUUTHIBATH €ro
MIPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBHIO U COTIEPEIKUBAHUIO;

COITMAIbHBIX HAaBBIKOB, BKIIIOYAIOIIMX CMOCOOHOCTHh BBICTPAaWBATh OTHOIIECHUS C APYTHUMH JIOJIbMU,
3a00THTHCS, IPOSBIISATH HHTEPEC U pa3periaTh KOHPIUKTHL.

NPEJIMETHBIE PE3YJIbTATHI

K konny oOyuenus B 10 kjacce mpenMeTHble pe3yJbTaThl Ha 0a30BOM ypOBHE JIOJKHBI OTPaXkaThb
c(OpMUPOBAHHOCTH Y 00yYaIOIIUXCSl yMEHUI:

JIEMOHCTPUPOBATh Ha MpUMepax pojib U MecTo (U3MKU B (OPMHUPOBAHUU COBPEMEHHON Hay4yHOMH
KapTUHBl MHpa, B Pa3BUTHM COBPEMEHHOH TEXHMKH M TEXHOJIOTHH, B NPaKTHUYECKOW NEesATEIbHOCTH
b1 {001 (17

YUUTBHIBaTh TPAHUIBl TPUMEHEHUS W3YYCHHBIX (HU3MUECKUX MOJeNeii: MaTepualbHas TOYKa,
MHepIaibHas cUcTeMa OTcuéTa, aOCOJIIOTHO TBEPAOE TENO, MJICANbHBIM Ta3, MOAEIN CTPOCHHUS Ta30B,
AKHUJIKOCTEH U TBEPBIX TEJl, TOUCUHBIN AJIEKTPUUECKHUH 3apsa MU pelieHnn GU3NYECKHX 3a/1a4;

pacno3HaBaTh (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB MEXAHHKH,
MOJICKYJISIPHO-KHHETHYECKOW TEOPHUH CTPOCHHS BEIIECTBA W AJIEKTPOJUHAMUKH: PaBHOMEpPHOE U
PaBHOYCKOPEHHOE TPSMOJMHEWHOE ABMKEHHE, CBOOOJHOE MaJeHUE Tell, JBUKEHUE MO OKPYXKHOCTH,
UHepIys, B3auMoeiicTsue Ten, Auddysus, OpoyHOBCKOE JBMKEHUE, CTPOSHHE JKUIAKOCTEH M TBEPIBIX
Tel, WU3MeHeHHe oO0bEMa Tell MpU HarpeBaHuU (OXJaKIEHUH), TEIJIOBOE paBHOBECHE, HCIIApEHUE,
KOHJCHCALU, TUIaBJIEHUE, KPUCTAJUIU3AIMs, KUIIEHHE, BIaYKHOCTh BO3/1yXa, MOBBIIIIEHUE TABJICHUS raza
IPY €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBS3b MEXY NapaMeTpaMH COCTOSIHHUA Ta3a B U30IMPOLECCaXx,
AIIEKTPU3ALIUS Tell, B3aUMO/ICHCTBHE 3apsi/I0B;



ONHKCBHIBATh MEXAHWYECKOE [BM)KCHUE, HCMONb3ys (PU3MUECKUE BEIMYUHBI: KOOpJMHATa, IYTh,
IepeMelIeHNe, CKOPOCTh, YCKOpEHHE, Macca Teja, CHJla, HUMIIYJbC Tela, KUHETUYecKas SHeprus,
NOTEHIMAJIbHAS SHEPTHUsi, MEXaHW4YecKas paboTa, MEXaHHMYECKasi MOUTHOCTh; IPU OMHMCAHUH HPABUIIBHO
TPAaKTOBaTh (PU3UYECKHH CMBICI MCIIOJIB3YEMbIX BEJIWYMH, MX OO0O3HAUEHUS M EIUHUIIBI, HAXOAUTh
(opMyIbl, CBA3BIBAIOIINE JaHHYIO (PU3MUYECKYIO BEIMYMHY C JPYTUMH BEIMUUHAMU;

ONKCHIBATh HW3yUCHHBIC TEIUIOBHIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUSA, HCIONB3YS (U3UUECKUE
BEJIMYMHBI: JIaBJIEHUE Ta3a, TEMIIEpPAaTypa, CPENHss] KUHETHUYECKas SHEpPrus XaoTUYECKOro JBHIKEHUS
MOJIEKYJI, CPEJHEKBAIpaTUYHAsL CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSS SHEprus, padbora
ra3a, KOO(Q(QHUIMEHT MOJIE3HOT0 JEHCTBUS TEIUIOBOI'O ABUraTelsl; IPU ONMCAHUU IPAaBUIBHO TPAKTOBATh
(GU3UUECKUl CMBICI HCHOJB3YyEMbIX BEIMYMH, WX OOO3HAYEHUS U EAWHUIIBI, HAXOIUTb (POPMYIIBL,
CBSI3BIBAIOIIME TAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMH BEJIHUUHAM;

OIUCBIBATh M3YYEHHBIE JEKTPUUYECKUE CBOMCTBA BEILECTBA U 3JEKTPUYECKUE SBJICHHS (IPOLIECCHI),
UCNONB3Ys (PU3NYECKUE BEIMYMHBL: JEKTPUUECKUN 3apsfl, SJIEKTPUUECKOe I10JIe, HAPsHKEHHOCTD MO,
NOTEHLMAN, PAa3HOCTh IOTEHLMAIOB, IpPU ONUCAHUM MPABUIBHO TPAKTOBaTh (PU3MUECKUH CMBICI
UCTIOJIB3YEMBIX BEIUYMH, UX OOO3HAYCHUS W €IMHUIIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(GU3UUECKyI0 BEIMUMHY C IPYTMMHU BEINYMHAMU;

aHaJM3UpPOBaTh (PU3NYECKHUE TMPOLECCHl U SABICHMS, MCIOJb3Ys (U3NYECKUE 3aKOHbI U MPHHLUIIBL
3aK0H BceMupHOro tiarorenus, I, II n III 3axonsl HeroTOHA, 3aKOH COXpaHEHUSI MEXAHUYECKOW SHEPIHH,
3aKOH COXPAHEHHUS HMMITYJIbCa, MPUHLMII CYNEpPIO3ULUU CHJI, IPUHLHUII PABHOIPAaBUS HHEPLUAIbHBIX
CUCTEM OTCUETa, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPUIO CTPOEHHUsS BELIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpeaHel KMHETUYECKOH SHEpruH TEMJIOBOTO JBMKEHHS MOJIEKYJ ¢ aOCOIIOTHOM TeMiepaTypoi, NepBblii
3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS 3JIEKTPUUECKOI0 3apsA/ia, 3akoH KysoHa, npu 3ToM pa3nuyarb
CJIOBECHYIO (hOPMYJITMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAXCHHE M YCJIOBHUS (TpaHUIIbI, 00JacTH)
IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHIIMIIBI ASUCTBUS MAIlIWH, TPUOOPOB M TEXHUUECKUX YCTPOICTB; pa3iudaTh
yCIIOBUS UX 0€30MaCHOr0 UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

BBITNOJIHATH SKCIIEPUMEHTHI 110 UCCIIETOBAHUIO (PU3NYECKUX SIBJICHUNA M MPOLECCOB C UCIOJIb30BAHUEM
OpSMBIX U KOCBEHHBIX U3MEpPEHUil, pu 3ToM (popMynupoBaTh npodieMy/3aiady U TUIIOTE3y y4eOHOTro
JKCHEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOr0 O00OpyNOBaHMSA, HPOBOJUTH ONBIT U
bopMyITUpOBaTh BHIBOJIBI;

OCYHIECTBIISITh NpPSIMbIE M KOCBEHHbIE H3MEPEHMsI (PU3MUECKHX BEJIMYUH, NPU 3TOM BBIOMPATH
ONTUMAJIBHBIA CMOCO0 M3MEpEeHHs] W HCIOJIb30BaTh M3BECTHBIE METOABI OLEHKH IOTPEIIHOCTEH
U3MEPEHHU;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIy (U3HMUECKUMU BEJIWYMHAMH C HCIOJIb30BAHUEM MPSMBIX
U3MEpEHU, MPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (UKCUPOBATH PE3YJIbTAThI MOJIYYEHHON 3aBUCHUMOCTH
(U3MUeCKUX BEJIMYUH B BUJE TaOIUI] U TpaUKOB, A€TaTh BHIBOJBI M0 PE3yJIbTaTaM UCCIIEA0BAHMS;

coOmoiaTh TpaBuiIa 0O€30MacHOro TpyZa NpU NPOBEIEHUH MCCIEIOBAaHUNH B paMKax ydeOHOro
JKCIIEPUMEHTa, y4eOHO-UCCIIEIOBATEILCKOM M  MPOEKTHOM JEATEIbHOCTH C  HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHMUS;

peuath pacy€THbIE 33J]a4H C SIBHO 33/1aHHON (PU3NYECKOI MO/IeTbI0, UCHIONB3Ysl (pr3nuecKre 3aKOHbI U
NPUHIUIBI, HA OCHOBE aHAIM3a YCJIOBHUS 3a[aud BHIOMPATh (PU3NUYECKYIO0 MOJIENb, BEIICIATh (PHU3UUECKUE
BEJIMYMHBI U (GOPMYJIbI, HEOOXOAUMBbIE IJIsl €€ pelleHus, MPOBOAUTh PAcuéThl U OLEHUBATh PEAJTbHOCTh
MOJTy4YE€HHOT0 3Ha4YeHUs (PU3NUECKOI BEIMYMHBL;

pelaTh Ka4eCTBEHHbIE 3a7jaul: BbICTPAUBATh JIOTMUECKH HENPOTHUBOPEUYMBYIO LIETIOUKY PAacCyKIECHUN
C OIOPOH Ha M3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

UCMOJb30BaTh NpPH PELICHUM Y4YeOHBIX 3aJad COBPEMEHHblE MH()OPMALMOHHBIE TEXHOJOTMH s
IIOUCKA, CTPYKTYpUPOBAaHMSA, HHTEPIPETallMd W INPEACTaBICHUsS Y4YeOHOW M Hay4yHO-IOMYJIIPHON



uH(pOpMalliK, MOJYYEHHOM W3 PA3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAIU3HPOBATh MOJy4aeMyIO
UH(OPMALIHUIO;

MPUBOJUTH TPUMEPHl BKIAJa POCCHHUCKUX M 3apyOEKHBIX YUYEHBIX-(U3HKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIETO0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS M0 (U3UKE B IOBCEAHEBHOM KU3HU [UIsl oOecredeHus
0€30MacHOCTH MpHU OOpalleHMH ¢ TpUOOpaMU W TEXHHUYECKUMH YCTPOWCTBAMH, JJIsi COXPaHEHUS
3JI0POBBsSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHUS B OKPY KaIoOIIei cpejie;

paboTaTh B IpYIIE C BBIIOJHEHUEM Pa3IMYHbIX COLHUAIbHBIX POJIEH, MIaHUPOBATh pabOTy TPYIIIIbI,
paloHaIbHO pacHpeesiaTh 005S3aHHOCTH U IUIAHUPOBAThH JEATENILHOCTh B HECTAHAAPTHBIX CUTYaIUsX,
a/ICKBaTHO OIICHHWBATh BKJIAJ] KKJOT0 U3 YYACTHUKOB IPYIIIBI B pEIIEHUE pacCMaTpUBAEMOI MPOOIEMBI.

K xoniy oOyuenust B 11 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPakaTh
c(hOpMUPOBAHHOCTH Y 00yYaIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEpax poiib U MecTOo (U3NKU B (OPMUPOBAHMHM COBPEMEHHOW Hay4yHOU
KapTUHBI MHpa, B PAa3BUTHUM COBPEMEHHOW TEXHUKH W TEXHOJOTHH, B MPAKTHUYECKOU ESTSIBHOCTH
JOJIe!, IIETIOCTHOCTh U €IMHCTBO (PU3UUECKON KapTUHBI MUPA;

YUUTHIBaTh TPAHUIIBI MPUMEHEHHS] HU3YUYCHHBIX (DU3MUECKUX MOJENIel: TOYEUHBIN SJICKTPUUECKUN
3apsa, Jyd CBeTa, TOUYCUHBIM MCTOYHUK CBETA, siIEpHAs MOJENIb aToMa, HyKJIOHHAas MOJIEJIb aTOMHOTO
spa Ipyu perIeHud pU3MYeCcKuX 3aad;

pacnio3HaBaTh (QU3WYECKUE sBJICHUSA (TIpOIecChl) W OOBSCHATH WX HA OCHOBE 3aKOHOB
JNEKTPOAMHAMUKN ¥ KBAaHTOBOM (DM3HMKHU: DIEKTpUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE NEHCTBUS TOKa, B3aUMOJCHCTBHUE MAarHUTOB, SJEKTPOMArHUTHAs HHIYKIIUS,
JIeiCTBUE MAarHWTHOTO TIOJII Ha TPOBOJAHUK C TOKOM M JBWKYIIMHCS 3apsil, SJIEKTPOMAarHUTHBIC
KoieOaHusT W BOJHBI, NPSIMOJIMHEHHOE pACIPOCTPAaHEHHE CBETa, OTpPA)XKEHHE, IPEIOMIICHUE,
uHTepdepeHims, nudpakuus U MONApU3alUs CBETa, IUCHEpcus cBera, (HoTodneKTpudeckuii dpdext
(poTorddexT), cBeTOBOE aBiieHHME, BO3HUKHOBEHHE JIMHEHYaTOro CHeKTpa aToMa BOJOpOJa,
€CTECTBEHHAsl U UCKYCCTBEHHAas pa0aKTUBHOCTb;

ONMCHIBaTh  MU3y4YEHHBbIE CBOHCTBAa  BeElIeCTBA  (DJIEKTPUYECKHWE, MarHUTHBIE, ONTHYECKHE,
ANEKTPUUYECKYIO IPOBOIUMOCTD PA3TUYHBIX CPENT) U DIEKTPOMArHUTHBIE SIBJICHUS (ITPOIECCHI), UCTIONb3YSI
buznyecKkue BEMUYUHBL: JIEKTPUUECKHA 3apsij, CHIIa TOKA, JIEKTPHUUECKOEe HAIMPSKEHHE, dIIEKTPHUECKOE
COIPOTHUBIIEHUE, PA3HOCTh MMOTEHIIMAJIOB, MIEKTPOBUKYILAs CHIIa, paboTa TOKa, MHAYKIMSI MarHUTHOTO
noJisi, cusia Amrnepa, cuia JlopeHna, MHIyKTUBHOCTh KaTyIIKH, SHEPTHUs 3JEKTPUUYECKOr0 ¥ MarHUTHOTO
noJjei, mepuoJl M 4YacToTa KojeOaHMH B KojeOaTenTbHOM KOHTYpE, 3aps] M Cuila TOKa B IpoLecce
TapMOHUYECKHX 3JIEKTPOMArHUTHBIX KoeOaHui, (POKyCHOE pacCTOSHUE M ONTHYECKas CHJIA JTUH3bI, TIPH
ONMMCAHWU TMPABWIBHO TPAKTOBaTh (U3WYECKUN CMBICH MCIONb3YyEMbIX BEIWYHH, WX O0O3HAuYeHUs U
€IMHUIIBI, YyKa3blBaTh (OPMYIIBI, CBS3BIBAIONIME JAHHYIO (H3WUECKYI0 BEIMYHHY C JAPYTUMH
BEJIMYUHAMU;

OMKCHIBATh HW3YYCHHBIE KBAaHTOBBIC SIBIICHUS W TMPOLECCHI, HCIONB3Yys (DHU3MUYECKHE BEIMYUHBI:
CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJIH, JAJIMHA BOJIHBI M YaCTOTa CBETA, SHEPTHs U UMITYJIbC (OTOHA, IEPUO]T
MOJTypacnajia, SHEeprus CBsI3U aTOMHBIX Si7iep, IPH ONHMCAHUU MPABUIIBHO TPAKTOBATH (PU3NYECKUN CMBICT
HCIIONIb3YEMBIX BEIMUYWH, UX O0O3HAUEHUS W E€IMHHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO
(GUBNYECKYIO BEIUUUHY C IPYTUMHU BETMUYMHAMU, BBIYHCIISATH 3HaYCHHE (PU3MUECKON BEIIMUUHBL,

aHAIM3UPOBATh (PU3MUECKHE MPOLECCHl U SBICHUS, UCHONB3YS (PU3NUYECKHE 3aKOHbI U NPUHIUIIbL:
3akoH OMa, 3aKOHBI TIOCJIEI0BATEIBHOIO U MapauIeIbHOTO COEAMHEHUS MPOBOJIHUKOB, 3aKoH Jkoyisi—
JleHra, 3aKOH AMEKTPOMArHUTHOW WHIYKIIMH, 3aKOH MPSMOJIUHEHHOTO PacpOCTPAHEHHsI CBETA, 3aKOHBI
OTpa)KeHHsI CBETa, 3aKOHBI IPEJIOMJICHHUS CBeTa, ypaBHeHHe OWHIITeHHa a1 (oTodddekra, 3aKoH
COXPAaHEHHUS SHEPTuH, 3aKOH COXPAHEHHUS HMMITYJIbCA, 3aKOH COXPAHEHHs JIEKTPHUUECKOro 3apsia, 3aKOH
COXpPaHEHHs MacCOBOI0 YHCIa, MOCTyJIaThl bopa, 3aK0H paAloaKTUBHOIO pacraja, IpH 3TOM pa3inyaTh



CJIIOBECHYIO (hOPMYJMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAXCHHE M YCIOBHUS (TpaHUIIbI, 00JIacTH)
MPUMEHUMOCTH;

OIpEEIIATh HAIPABICHUE BEKTOPAa MHAYKLUNA MarHUTHOTO IOJISl IPOBOJHUKA C TOKOM, CHJIbI AMIepa
u cuiibl Jlopeniia;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaeMOe TNIOCKUM 3€pKajioM, TOHKON JIMH30M;

BBITOJIHATH SKCIIEPUMEHTHI IO HCCIIEIOBAHUIO (PM3UUECKUX SIBICHUI U MPOIIECCOB C MCIOIB30BAHUEM
OpPSAMBIX U KOCBEHHBIX U3MEpPEHHi: MpH 3TOM (GOpMyJIMpoBaTh MpolieMy/3aady U THIIOTE3y yueOHOTro
JKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOIO O0OpYyIOBaHHUS, MPOBOAUTH OIBIT H
(dbopMyIIMpOBaTh BHIBOJIBI;

OCYHICCTBIISATh TPSIMBIE M KOCBCHHBIE H3MEPCHUS (DU3MUECKUX BEJIWYUH, IMPH STOM BLIOUPATH
ONTUMAIIBHBIA CIOCO0 HM3MEpPEHHsT W HCIOJIb30BaTh M3BECTHBIE METOABI OILEHKH IOTPEIIHOCTEH
U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEIMYUH C HCIOIH30BAHUEM MPSMBIX U3MEPEHHI: MpPU ITOM
KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YIIbTATHI MOTYYCHHON 3aBUCHMOCTH (PH3MUECKUX BEITMUNH
B BU/Ie Ta0MIl ¥ TpaUKOB, 1eIaTh BBIBOJBI 110 PE3yJIbTaTaM HCCIIeIOBAHNUS;

coOnrofaTh mpaBuia O€30MacHOrO TpyJa IMPU MPOBEACHUH HCCIEJOBAHMM B paMKax ydueOHOro
SKCIIEPUMEHTa, y4eOHO-UCCIIEIOBATEILCKOM M  TMPOEKTHOW  AESITENbHOCTH C  HCIOJIb30BaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BaHMUS;

pemath pacuéTHbIC 33a]a4M C SBHO 33JaHHON (PU3MUYECKON MOJICIBIO, UCTIONB3YS (DU3MUECKHUE 3aKOHBI H
MIPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 33Ja4d BHIOMPATh (PU3UUYECKYIO MOJIENb, BBIICIITh (PU3MUECKUE
BEJIMYMHBI U (OPMYIIbI, HEOOXOAUMBIE AJisi €€ pellleHusl, IPOBOAUTh PACUEThl M OLIEHUBATH PEAbHOCTD
MOJIy4YE€HHOTr'0 3Hau4€HUsl (PU3MYECKOI BEIMUMHBL;

pelaTh KaueCTBEHHbIE 3aJ]aul: BBHICTPAWBATh JOTMUYECKH HEMPOTUBOPEUUBYIO LIETIOUYKY PACCYXACHUM
C OIOPOH Ha N3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCIIONIb30BaTh TPU PEIICHUH Y4YeOHBIX 3ajady COBpEeMEHHble WH(OPMAlMOHHBIE TEXHOJIOTHUU s
MOMCKA, CTPYKTYpPUpPOBAaHMs, WHTEPHpPETAalM U MPEACTaBICHUs Y4eOHOM M Hay4HO-TIOMYJISIPHOU
uH(pOpMallMK, MOJYYEHHON U3 pa3lM4YHBIX HCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATh IOJy4aeMyro
UH(POPMALIUIO;

OOBSACHATH MPUHIUIIBI JEHCTBHUS MAIlIMH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB, pa3ianydaTh yCIOBHS HX
0€30MMacHOr0 UCMOIb30BaHMS B IOBCEHEBHON KU3HU;

MPUBOAUTH MPUMEPHI BKJIaJa POCCHMCKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPY’KAIOIIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (U3MKE B TOBCEIHEBHOW KHM3HM JUIs OOecredeHus
0€30MacHOCTH MpH OOpalieHnu ¢ NpubopaMu M TEXHUYECKUMH YCTPOWCTBAMH, MJISi COXpaHEHUs
3/10pOBbS U COONIOACHUS HOPM DKOJIOTMYECKOTO TTOBEJIEHUS B OKpPYKaOIlIel cpee;

paboTaTh B TpyIe C BBITOJHEHWEM Pa3IMYHBIX COIMAIBHBIX POJICH, IIAaHHUPOBATh PabOTy TPYIIIIHI,
palroHaIbHO PACHpPEeNaTh 00S3aHHOCTH U TUIAHUPOBAThH JEATEIILHOCTh B HECTAHAAPTHBIX CUTYAIUsX,
aJIeKBaTHO OIIEHUBATh BKJIAJl KaXKJ0T0 U3 YYaCTHUKOB I'PYMIIbl B pEeLICHHE paccCMaTpuBaeMoi MpoOIeMbl.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
o
Ne HaumeHoBaHue pa3jiesioB U Kowrpo | Mpaxru OcHOBHbIE BHIL! (ungposbie)
n/m  TeM NPOrpamMmabl Beero ILHBIE ecKHe OcHOBHOE COJIepIKAHME eSITELHOCTH 06y aIOIIXCS oOpa3oBaTe/ibHbIE
padoTsl padoTsl pecypcbl

Paznen 1. PUZUKA U METOAbI HAYYHOI'O IIO3HAHUA
®dusuka — Hayka o mpupoje. M3yuenue HaY4YHBIX
Hayunbple meTonp! mo3HaHus | (3MIUPUIECKUX U TEOPETHUECKHUX)
OKPY>KaroIllero Mupa. METOJI0B TTO3HAHU
Ponp  oakcmepumeHTa M | OKPY)KaroIIEro MHpa.
TEOpHH B mporiecce no3Hanus = O6cyxaeHne I'paHMLL
IPUPOABI. ODKCIEPUMEHT B [PUMEHHUMOCTU ¢usnueckux
¢busznke. 3aKOHOB M T€OpHHL.
MognenupoBanue Pa6ota B rpymnme no noaroToBke
¢duznueckux KOPOTKHX COOOLIEHHI O posn |
ABICHWA W TPOUECCOB. MecTe (U3MKM B HAayKe U B Buumorexa 1IOK

11 ®dusuKa 1 METObl HAYYHOI'O 5 Hayunbie TMIIOTE3bL. | MPAKTHYECKOH AEATENBHOCTH | pie- i ods00.ru/7f41
[MO3HAHUSA duznyeckue  3aKOHBl M | JIOJEH.

TEOPUHU. I'pannnsr | JleMOHCTpanusi aHajOroOBBIX U bfr2
NPUMEHUMOCTH (PU3NYECKUX = IUPPOBBIX M3MEPHUTETBHBIX
3aKOHOB. [Tpunnun = npubopos, KOMIIBIOTEPHBIX
COOTBETCTBHSI. JTAaTYMKOB.
Pois 1 MecTo puznkn OcBoeHHE OCHOBHBIX TMPHUEMOB
B (dbopmupoBaHNH | PabOTHI c UQpoBoi
COBpEMEHHOMI Hay4HOW | JlabopaTopuel mo pusuke
KapTHHBI MHpa, B
MPAKTUYECKOU  JIESTENbHOCTH
JroeH

Hroro no pazneny 2

Paznea 2. MEXAHUKA

2.1 Kunematuka 5 Mexanudeckoe nBwkeHue. | [IpoBenenue JKCIIEPUMEHTA: Bbu6nmmoreka [JOK
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OTHOCHTENBHOCTh
MEXaHUYECKOT'O  JABHKCHUSI.
Cucrema oTcuéTa.
TpaekTopus.
[lepememenue, CKOpPOCTb
(cpemuss CKOpOCTb,
MTHOBEHHAsi CKOpOCTh) U
YCKOpPEHHE  MaTepUalbHON
TOYKH, WX MPOCKIMHA Ha OCH
CHCTEMBI KOoOpAuHaT.
CrnoxeHue mnepeMenieHn u
CJI0’KEHUECKOPOCTEH.
PaBHOMepHOE 51
PaBHOYCKOPEHHOE
MIPSIMOJIMHEHHOE TBMKCHHE.
I'padukn 3aBUCHMOCTH
KOOpJIMHAT, CKOpPOCTH,
YCKOpEHHS, IIyTH 51
niepeMelIeHNs
MaTepuajJbHOH TOYKH OT
BpEMEHHU.

CobogHOE TajicHAe.
Yckopenue CBOOOIHOTO
TaJICHHUS.

KpuBonuneitHoe IBWKEHUE.
JBmwxeHnue  maTepuaibHOU

TOYKM II0 OKpPYKHOCTH C

MOCTOSIHHOW MO  MOAYJIIO
CKOpPOCTBIO. YTIIOBast
CKOPOCTB, JIMHEeWHas
ckopoctb. [lepuon u wacrora
oOparneHusl.
HentpoctpeMutenasHOe
YCKOpEHHE. TexHuueckue
YCTPOUCTBA U MPAKTHUECKOE
MIpUMEHEHUE: CIIUIOMETP,

JIBIDKCHUE CHAPSIOB, [ICTTHBIC

H3y4eHue HEPaBHOMEPHOTO
JIBIKEHUSI C IIEJIBI0 OIpPEeNIeHUs
MTHOBEHHOM CKOpOCTH;
HCCIIEI0BaHNE COOTHOULICHUS
MEXAy IyTSIMH, MPONHIEHHBIMU
TEJIOM 32  II0CJIENOBaTEIIbHbIC
paBHbIE IIPOMEXYTKH BPEMEHHU
MIpU PaBHOYCKOPEHHOM JIBHKEHHUH
C HA4YaJIbHOM CKOPOCTBIO, PABHOU

HyIII0;  W3Y4YCHHE  JIBHKCHHS
mapuka B BSI3KOM KUIKOCTH;
M3y4YeHUE JIBIDKCHUSA Tena,
OpOIIEHHOT0 TOPU30HTAIBHO.

OO0bsicHeHNE OCHOBHBIX
MIPUHLIATIOB JEUCTBUSA

TEXHUYECKUX YCTPOWCTB, TaKUX
KaK: CHHAOMETp, LEMHbIE U
pEeMEHHBIE TIepeaayu JBUKECHUS;
W YCIOBH UX 0€30MacHOTOo
UCIIOJIb30BAHUS B TOBCEHEBHOMN

XKU3HH. PemeHune  pacu€THBIX
3aza4 c SBHO  3aJlaHHOM
(bu3nuecKoil MOIEBIO

C HCHOJb30BAaHHMEM OCHOBHBIX
(OpMyJIKMHEMATHKH.
IMoctpoenne u aHanu3 rpaduKoB
3aBUCHUMOCTEH KHHEMaTHYeCKUX
BEIMYMH OT  BPEMEHH  JUIA
paBHOMEPHOTO 17§
PaBHOYCKOPEHHOTO
MPSAMOJTUHEHHOTOABHKEHHSI.
Pacnio3znaBanme (buznaeckux
SIBIIGHUH B Y4E€OHBIX ONBITAX U
OKpY>KaroImei KU3HH:
paBHOMEpHOE u
PaBHOYCKOPEHHOE
IPSIMOJIMHEHHOE JBIDKEHHE,

https://m.edsoo.ru/7f41
bf72
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n pCMéHHLIe nepeaayun

CBO6OI[HOC nmagcHue TCII,
JABWIKCHUC 1O OKPYXKHOCTH.

Omncanue MEXaHUYECKOTO
IBWKEHUA C  UCIOJIB30BAHUEM
(uznyecKkux BEIWYMH:

KOOpJMHATA, ITyTh, IEpEeMEIICHHE,
CKOpOCTh, yckopeHue. Paborta B
rpynnax Tpd  IUIaHUPOBAHUH,
MPOBENCHNH W HHTEPIpETALUH
pE3yJIbTaTOB ONBITOB M aHAIN3E
JIOTIOJTHUTENBHBIX HCTOYHUKOB
WHPOPMALIUH 10 TEME

2.2

JnHamuka

IIpuHIMIT OTHOCUTENBHOCTH
lanunes. IlepBbiii 3akoH
Hetotona.  MHepuuanbHble
cucreMbl orcuéra. Macca

Tena. Curna. [punnun
cyneprno3uuuu cuil. Bropoil
3aKOH Herotona JUIst

MaTepUaAIbHOW TOYKH.
Tperuii 3akoH HeloToHA 11st

MaTepHUaIbHBIX TOYEK.

3aKkoH BCEMUPHOTO
Tsaroredus. CHila TSDKECTH.
[TepBas KOCMHYECKas

ckopocth. Cmila ympyrocTy.
3axoH ['yka.Bec Tema.

Tpenne.  Bugsl  TpeHus
(moxos, CKOJIBXKECHHS,
KQ4CHHS).

Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHsI CKOJBXKEHUS U

cuia TPEHHUS ITOKOS.
Koaddurnuent tpenns. Cuna
COIIPOTHBIICHUS npu

JBMXXCHHUHN TCJIa B JKHJIKOCTH
WK ras3e.

CpaBHeHUe macc
B3aUMOJICUCTBYOLIUXTEIL.
W3yueHne 3aBUCUMOCTH  CHIIBI
yOpyroctd  oT  jAedopmanum,
CpaBHEHHWE CHJ TPEHHSA TIOKOS,
KaueHHsI ¥ CKOJIbKEHMS.
OO6bscHEHNE HEBECOMOCTH.
[MpoBeneHue IKCTIEPUMEHTA:
HCCIEN0BAHNE 3aBHCHUMOCTH CHII
YIPYIrOCTH, BO3HHUKAIOIIUX B
MpYXUHE U PE3UHOBOM 0Opa3slle,
or ux jaepopmanuu; H3yYCHUES
JIBIOKECHUSI OpyCcKa MO HAKIOHHOM
IIJIOCKOCTH, HCCIIeI0BaHNE
YCIIOBHH PaBHOBECHUS TBEPAOTO
TeNa, IMEIOIIEro OCh BpaIlleHHUS.
O06bscHEHNE 0COOEHHOCTEMH
PaBHOMEPHOTO u
PaBHOYCKOPEHHOT'O
HpHMOHHHeﬁHOFO JABHXCHMUS,
CcBOOOIHOIO TaICHAS TEll,
JBIOKCHUSI 10 OKPYXXHOCTH Ha
OCHOBE 3aKOHOB HxroTona,
3aKOHA BCEMHUPHOTO TATOTCHHUS.
OOBsACHEHNE OCHOBHBIX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
bf72
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2.3

3aKOHEI COXpPAaHCHUA B
MCXaHUKE

[MoctynarensHoe u
BpalllaTeJlbHOE  JIBUKCHUC
a0COITFOTHO TBEPIOTO Tea.

MomeHT CHJIBI
OTHOCUTEIIHHO ocHu
BpameHusi. Ilmewo  cuibl.
YcnoBus paBHOBECHS

TBEPAOrO Tea.

TexHuueckue yCTpOHCTBA U
MIPAKTHYECKOE TPUMEHEHHE:
MOAIIUITHUKY, JBUYKEHUE
UCKYCCTBEHHBIX CITyTHUKOB

Nmnynsc MaTepUaIbHON
TOYKH  (Tena), CHCTEMBI
MaTepHaIbHBIX TOYEK.

NmMmynibc cuitbl 1 M3MEHEHHE
MMITyJIbCa  Tena.  3aKoH
COXpaHEHUs UMITyJIbCa.
PeaktuBHOE JIBUKCHHE.
Pabora cwmmel. MormHOCT
CHJTBL.

Kunernueckas SHEPTHUsL
MaTepuatbHOU TOYKH.
Teopema 00 U3MEHEHHH
KHHETUYECKON SHEPTUH.
[loTeHnmanpHass  SHEPrUsl.
ITorennuanpHas SHEprus

MPUHIIUTIOB IEeNCTBUSA
MOAIINITHUKOB H 1504
MPAKTHYECKOTO IPUMEHECHHS.

OO0BbsicHEHHE JIBIDKECHUS

HCKYCCTBEHHBIXCITY THUKOB.
Pemenwne pacy€THBIX 33124 C SIBHO
3aIaHHON (PU3HIECKON MOIETBIO

C HCIONb30BAHHEM OCHOBHBIX
3aKOHOBU (POPMYJI IUHAMHKH.
Pacmio3naBanue (hm3maeckux
SABIICHUH B Y4YEOHBIX ONBITaX U
OKpYXAIOIIEeW XKU3HU: HHEPLHUS,
B3aUMOJICHCTBHE TE.

AHanmn3 pU3nYecKux MpoIeccoB U
ABNEHUA C  UCMONb30BaHUEM
3aKOHOB M MNPWHUMNOB: 3aKOH
scemumpHoro Tsarotenus, I, IT u IIT
3akoHbl  HplOTOHA,  npuHOMI
CyNEepHo3UINA  CUJ, MPUHIHI
PaBHOIIPaBHOCTH HHEPIHATBHBIX
cMcTem OTCHéTa

IIpoBenenue JKCIIEPUMEHTA:
u3ydeHne abCOIIOTHO HEYTIPYTOro
ygapa ¢  IOMOILIBKO  JBYyX
OJVMHAKOBBIX HUTSHBIX
MasTHHKOB; HCCJEJI0BAaHHUE CBS3U
paboThl CcHIBI C HM3MEHEHHEM
MEXaHWYECKOW SHEPTUH TeNa

Ha rnpuMepe pacTsHKeHUs
PE3UHOBOTOXKIYTa.
OneHka a0COJIFOTHBIX u

OTHOCHUTENFHBIX  MOTPEITHOCTEMN
U3MEPEHUH (PU3MIECKUXBEITNIHNH.
Pemenne pacuéTHBIX 3amau ¢
SABHO  3aJaHHOH  (U3UUECKOU
MOJICJIBI0O  C  HCIOJIb30BaHUEM

bu6mmorexa [IOK
https://m.edsoo.ru/7f41
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ynpyro aegopMupoBaHHON
MPY>KUHEIL.

ITorennuanpHas SHEprus
Tela BOJM3M TIOBEPXHOCTH
3emnu. IloTeHunanbHblE H
HETOTEHIMAIbHbIE CHUJIBL.
CBs13b paboThI
HEMOTEHIHAIBHBIX CHJI C
U3MEHEHHEM MEXaHMYECKON
SHEPIMM  CUCTEMBI  Tel.
3aKkoH COXpaHeHUs
MEXaHUYECKOU SHEPIHH.
Yopyrue u  Heynpyrue
CTOJIKHOBEHMSI.
TexHu4ecKue ycTpoWcTBa U
NPaKTUYECKOE NPUMEHEHUE!
BOJIOMET, KOIED,
MPY>KUHHBIN IIACTOJIET,
JIBUKEHUE PAKET

OCHOBHBIX 3aKOHOB H (QOpMYyI
JTUHAMUKA u 3aKOHOB
COXpaHEHUsI.

Pemenne xkauecTBeHHBIX 3a/1a4

C ONOpPOM Ha U3yYEHHBIE B
pasmene «MexaHuKa» 3aKOHBI,
3aKOHOMEPHOCTH M (u3HYecKue
SIBJICHUSL.

Onucanue MEXaHUYECKOT 0
IBIDKEHUSI C  HCIHOJIb30BAaHHEM
(hM3UYECKUX BETNIHH:

HUMITYJIbC TEIa, KHHETHYCCKAas
SHEprus, [IOTEHIIMAIbHAS
JHEpPTrHus, MeXaHWdeckas padora,
MeXaHUUYecKast MOIIIHOCTb.
Ananu3 (QuU3HYECKHX MPOLECCOB
W SBJICHHH C WCIOJIb30BAaHUEM
3aKOHa COXpaHEHUs
MEXaHUYECKOM HHEpPIruM, 3aKOHa
COXpaHEeHHUs UMITyJIbCA.
OOBbsicHeHHE OCHOBHBIX
IPUHIUIIOB JEUCTBUSA "
MMPAKTUYECKOTO IMPUMCHCHU A
TEXHUYECKUX YCTPOUCTB, TaKUX
KakK: BOJIOMET, KOMED,
NPy KUHHBIN MIHCTOJIET.
OOBbsicCHEeHHE [BWKECHUS PakeT ¢
onopou Ha W3yUYCHHBIE
(1)I/I3I/I‘ICCKI/IC BCJIMYHUHBI U 3aKOHBI
MexaHukHd. Vcnonp3oBaHue mnpu
MOJArOTOBKE  COOOIICHHI 0
MMPUMCHCHUNU 3aKOHOB MCXaHUKH
COBpPEMEHHBIX WH(POPMAIIOHHBIX

TEXHOJIOTHU JUTSt TOUCKA,
CTPYKTypHUpOBaHUS,

WHTEPIpeTaluu u
MPEJICTaBICHUsT  WH(OpMaIuH,




KPUTUYECKUU aHalu3

MoJIy4aeMoiu uH(pOpMAIUH
[IpoBenenue KOCBEHHBIX
HU3MEpPEHUH, HCCIIeIOBAaHU I
3aBHCHUMOCTEN (uzmyeckux
BEJIMYMH, IpoBepKa

MPCAJIOKCHHBIX TMITIOTE3

Hroro no paznery 18

Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUNHAMUKA
OCHOBHBIE nonoxenust | IIpoBeneHue SKCIIEPUMEHTA!
MOJIEKYJISIPHO- ONpeeNeHue MacChl BO3QyXa B
KMHETHUYECKONH TEOPUM U MX | KJIACCHOM KOMHATe Ha OCHOBE
OIIBITHOE o0OCHOBaHWE. H3MEpeHUi 00bEMa KOMHATHI,
BpoyHOBCKOE OBMKEHUE. JIaBJICHHA U TEeMIEPATYyPHI
Huddysus. XapakTep | Bo3AyxXa B HeH; uccleoBaHUE
JABUKCHUSA u 3aBUCUMOCTHU MCKIOY
B3alMOJENCTBHA YacTUL[ | MapamMeTpaMu COCTOSTHUSI
BemecTBa. Mozieny CTpoeHNsl | pa3peKeHHOrorasa.
rasos, JKUJIKOCTEH u  Ouenka a0COJIIOTHBIX i

31 OCHOBBI MOJIEKYJISIPHO-

KMHETUYECKOU TEOPUH

TBEPABIX TeN U OOBSICHEHHE
CBOWCTB BellecTBa  Ha
OCHOBE  3TUX  MOJEIIEH.
Macca u pa3mepsl MOJIEKYJL.

KonuuecTtBo BEILIECTBA.
ITocTossunas ABsorazpo.
TennoBoe paBHOBECHE.
Temmnepatypa U eé
HU3MEpEHHUE. [kana
TEeMIIepaTyp Henbcus.
Mojenb uaeanbHOro rasa.
OcHoBHOE ypaBHEHHUE

MOJIEKYJISIPHO-KHHETHIECKON
TEOPUH UICATTLHOTO ra3a.

AblcomoTHass ~ Temmeparypa
KaK Mepa cpenHe

OTHOCHUTENIbHBIX  MOTPENIHOCTEM
n3MepeHN PU3NIECKUXBETHYHH.

O0OBsIcHeHne OCHOBHBIX
MIPUHIIATIOB nencTBui
TepMoMeTpa u OapoMerpa U
YCJIOBHI Ux 0e301macHOro

HCTIOJIL30BAaHNS B IIOBCEIHEBHOM
JKH3HH.

Pacnio3naBanue (hmzmyeckux
SIBJICHUN B y4eOHBIX OIbBITAX M
OKpY’KarolieH ®u3Hu: uddy3us,
OpOYHOBCKOE JBM)KCHUE.
Onucanue TCIUIOBBIX SIBJICHHH C
HCIIOJTH30BaHUEM (PU3UIECKUX
BEJIMYMH: JaBIICHUE rasa,
TeMIIepaTypa, CpeaHssa

bu6mmoreka [IOK
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KHUHETHYCCKOMN OHCPIrun

TEIJIOBOTO JIBHKEHUS
YaCTHII Ta3a.
[IIxana TEeMIIEpaTyp

KenbBuna. ['a30Bbie 3aKOHBI.
VYpaBHenue  MenjeneeBa—

Krameitpona. 3akoH
Hanprona. M3ompouecchl B
UjcaIbHOM rase c
IIOCTOSTHHBIM ~ KOJTMYE€CTBOM
BEIIICCTRA. I'paduueckoe
npeacTaBIecHIE

H30MPOLIECCOB:  HM30TEPMA,
n30xopa,uzobdapa.
TexHu4ecKue ycTpoWcTBa U
MIPAKTUYECKOE IPUMEHEHHE:
TEpMOMETp, OapoMeTp

KHHETHYecKas SHEprus
Xa0THYECKOTO JBUKEHUS
MOJIEKY,

CpEAHEKBaApaTHUYHas CKOPOCTh
MOJIEKYJ. AHanu3 (UINUECKUX
MpOIECCOB W fABJIEHUH  C
ncroip3oBadneM MKT, ra3zoBnix
3aKOHOB, CBsI3U cpenHen
KUHETUYECKOU DHEpruu
TEIJIOBOrO JBUKEHUS MOJIEKYIN C
abcomoTHOTEMIIepaTypOii.
Pemienue pacu€tHblx 3agad C
SBHO  3aJaHHOM  (U3NIEeCKOU
MOJENIBbID €  HCIOJb30BAaHUEM
OCHOBHBIX mojoxkeHud  MKT,
3aKOHOB U (POPMYIIMOJIEKYISIPHOI
(bu3uKwy.

PaGota B  Tpymmax  mpu
[JJAHUPOBAHUH, HPOBEACHUU U
HMHTEpHpeTaluu pEe3yabTaTOB
OTIBITOB u aHaJm3e
JIOTIOTHUTENBHBIX UICTOYHUKOB
WHPOPMAIIUH 10 TEME

3.2

OCHOBBI TEPMOJMHAMUKHU

10

TepmoauHaMuyeckas
CUCTEMA. BayTpennss
JHEPTHUs
TEPMOJIMHAMHYECKON
CHUCTEMBl M CIOCOOBI €€
HM3MEHEHUSI. Komnuectso
TEIIOTHI B paboTa.
BhHyTpeHnHss JHEprus

OJHOATOMHOI'O HACAJIBHOI'O
rasa. BI/II[BI TCIUIONICpEAaUM:

TEIUIONPOBOIHOCTb,
KOHBEKIHA, U3ITyYcHHE.
VY nenbHas

TEIUIOEMKOCTD BeIecTBa.

IIpoBenenue JKCIIEPUMEHTA:
U3MEPEHHE YAETbHON
TEIJIOEMKOCTH BELLIECTBA.

Ornenka a0CONFOTHBIX u
OTHOCHUTENIBHBIX  MOTPEIIHOCTEN
n3MepeHni HU3NIEeCKUXBEIHYHH.
N3yuenne Mopeneid mapoBoi

TypOUHBI, JIBUTATEIIS
BHYTPEHHETO CrOpaHus,
PCaKTUBHOTO JBUTATEIIS.

OO0bsicCHEHHE MIPHHIIAIIOB
IEUCTBUSA Hu YCJIOBHIM

0€30IIaCHOr0 MUCIIOJIL30BAHUS B
MMOBCEIHEBHON KU3HU IBUTATEIIS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
bf72
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KonnuecTBO TEmIoThH TpH
teronepenaye. Ilonstue 06

annabaTHOM Tporiecce.
ITepBriit 3aKOH
TEPMOAMHAMUKH.

IIpumenenue TepBOro

3aKOHAa TEPMOAWHAMHUKH K
usomnpoueccam. ['padpuueckas
UHTEpIpeTaus paboThI
rasa. Bropoii 3aKOH
TCPMOJNHAMUKU.

HeobOpaTumocTs mporieccoB B
pUpoJe. TemnoBble
MaIIfHBL [TpuHIUITET
ILCI\/'ICTBI/ISI TCIJIOBBIX MAaIlIHWH.
[IpeobpazoBanust 3HEPTHUU B

TEIUIOBBIX MaIlIHAaX.
Koaddunment  moneznoro
JIEUCTBUS TEIJIOBOM

mamuHbl. [uka Kapao u ero
ko3 duimenT  mone3zHoro
IEUCTBHUSI.  DKOJIOTHYECKHE
IPOOIIEMBITETIIIOPHEPTETHKH.
TexHuuecKue ycTpoHCcTBa U
MIPAKTHYECKOE TpPHUMEHEHHE:
JIBUTATENb BHYTPEHHETO
CrOpaHus, ObITOBOM
XOJIOWJIBHUK,KOHAUIIHOHED

BHYTPEHHETO CropaHus,
OBITOBOTO XOJIOANIBHUKA,
KOHAHWIIHOHEpPa.

Onucanne  CBOWCTB Tel |
TEIUIOBBIX SIBIICHUI c
WCTIONB30BaHUEM  (PH3HUECKHX
BEJIMYHWH: JIABJICHUE rasa,
TeMmIeparypa, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI DJHEPIHS,
pabora raza.

Pemienue pacu€rHblx 3agad C
SBHO  3aJaHHOM  (pU3NYECKOU
MOJIETIBI0 € HCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB H (OpMyT
MOJICKYJISIPHOM (uzuku u
TEPMOJMHAMHKH.

Pemenne kauecTBEHHBIX 33124

C ONOpPOM HAa U3yYEHHBIE B
pasnene «MouekynsipHas Gpu3uKa
WUTEPMOJIMHAMHKAY 3aKOHBI,
3aKOHOMEPHOCTH M (hU3NYeCKHe
SIBIICHUSI.

Pabora B rpynmax mpu aHamm3e
JIOTIOTHUTENBHBIX ~ MCTOYHHKOB
WHPOPMAIIUH 10 TEME

3.3

ArperatHble COCTOSIHUS
BelecTBa. Pa3oBLIe
Mepexo/ibl

ITapoo6pa3zoBanue u
koHjeHcanus. Mcnapenue u
KUIICHHE.

AOcomoTHas "
OTHOCHMTEILHAS  BJIAXKHOCTH
Bo3nyxa. HaceleHHbIN map.
VY nenpHas TEIIoTa
mapoo0pa3oBaHusl.

[IpoBenenue JKCIIEPUMEHTA:
M3MEepeHNe OTHOCUTEIHHOU
BJIAYKHOCTH BO31lyXa.

Orenka a0COTFOTHBIX u
OTHOCUTENIFHBIX ~ TIOTPEUTHOCTEH
M3MEepeHHI (PU3HMUYCCKUXBEITHYNH.
N3ydeHue CBOMCTB HACHIIIEHHBIX
MapoB, CIIOCOOOB  M3MEPCHHS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
bf72
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3aBUCUMOCTh

TEMIIepaTypbl KHUICHUS OT
napieHus. TBEpmoe Teo.
Kpucrannuueckue u
amopdHsie Tena.
AHM30TpOTIHS CBOICTB
kpuctamioB. Kuakue
kpuctauisl.  CoBpeMEHHBIE
Marepuaisl. [InaBnenue u
KpUCTAIUIH3AIHs. Y IebHAS
TEIIoTa TUIABJICHUS.
CyOmumariys. YpaBHeHue
TEIUIOBOTO OanaHca.
TexHuueckue yCTpOHCTBAa U
MPaKTUYECKOE MPUMEHEHHE:
TUTPOMETP U TICUXPOMETP,

KaJIOpUMETp, TEXHOJIOTHUH
IMOJIy4YCHUA COBPEMCHHBIX
MarepuaioB, B TOM YHCIIC
HaHOMATCpHUaJIOB,

N HAHOTCXHOJIOTIHA

BJIQYKHOCTH Hab6nronenue
KATIEHUST ~ TPU  TIOHIKCHHOM
JIaBJICHUU, HarpeBaHus u
[JIaBJICHUSA KPHCTAJIMIECKOTO
BEIECTBA.

OObscHeHne MIPUHIIUITOB

JIEHCTBUS U YCIOBUI 0€3011acHOTO
UCTIOJIb30BaHMs B IIOBCEIHEBHOM

JKU3HU TUTPOMETPA,
TICUXPOMETpa, KaJOpHUMETpa.
N3yuenue TEXHOJIOTUI
IMOJIy4CHUSA COBPEMCHHBIX
MaTepuaIoB, B TOM  4YHCIE
HaHOMAaTEpHaNoB.

Pemienue pacu€THbIX 33724 C IBHO
3aJaHHON (PU3NIECKON MOJIEIHIO
C HCIIOJB30BAaHHUEM ypaBHEHHS
TEIUIOBOTO OanaHca.

Perienne xkauecTBEHHBIX 3a/1a4

C OIIOPOM HA U3YUYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH W (HU3HUECKHE
SIBJICHMS 110 TeMe. Pacrnio3HaBanue
($u3NUecCKuX SBICHUHN B Y4EOHBIX
OMBITaX M OKPYXAIOWIEH >XU3HU:

nedopMarus TBEPBIX Tell,
HarpeBaHue W OXJIAXKICHHE TEI,
H3MEHEHUE arperaTHbIX
COCTOSIHHM BellleCTBa Hu
00BsICHEHME WX Ha  OCHOBE
3aKOHOB u dopmyn
MOJIEKYJISIPHOU (huzukw.
Hcnons3oBanne

MH(POPMAITMOHHBIX  TEXHOJIOTHI

JUIS TIOMCKa, CTPYKTYPUPOBaHHS,
MHTEPIPETAMH U MPEACTABICHUS
UHGOpPMALMK TPH  HOATOTOBKE
cooOUmeHnii 0  IpUMEHEHHH




3aKOHOB MOJICKYJIAPHON (QHU3HKH
U TEPMOAMHAMHKH B TEXHHUKE H
TEXHOJIOTHSIX

Hroro no pazueny 24

Pasznen 4. JIEKTPOIUHAMUKA
OnexTpuzanus ten. | IIpoBenenue JKCIIEPUMEHTA:
Onektpuyeckuil 3apsan. JBa wusMepeHue 3IEKTPOEMKOCTH
BHJA 9JIEKTPUUECKHUX | KOHJEHCATOPA.
3apsa0B. [[poBogHUKY, Ouenka a0COTFOTHBIX u
TUDIIEKTPUKU W | OTHOCHTENBHBIX  IOTPEIHOCTEN
IOy TIPOBOTHUKHU. 3aKoH H3MepeHUl HU3NIECKUXBETHYHH.
COXpaHEHUs dJIEKTPUYECKOro | M3ydueHne NpUHLUIIOB JEHCTBUS
3apsa. 3JIEKTPOCKOIIA, SJIEKTPOMETPA,
B3anMopeiicTBue  3apsiioB. | KOHAEHCATOpA.
3akon Kynona. Todeunsit M3yueHue NpUHIMIOB AeMCTBUAU
3JIEKTPUUECKUN 3apsil.  YCIIOBHA 0e3omacHoro
ONEKTPHUYECKOE rojie. TNPUMEHEHHS B  IPaKTHYECKOH
Hanpsbxénnocts KU3HH, KOITUPOBAJIEHOT'O
3JEKTPUIECKOTO MOJIsL. | ammapara, CTPYHHOrO HPHHTEPA. | [uenmoTeka LIOK

4.1 DIIEKTPOCTAaTUKA 10 Hpusun CYHEPHOSHLIH PaCCMOTngHe Q)mnqecmi( https://m.edsoo.ru/7f41

3JEKTPUIECKHUX MOJIEH. | OCHOBAHUM 3JIEKTPOCTATHUECKOMN
JIunun HaIPsHKEHHOCTH | 3aLUTHI u 3a36MJICHUSA bf72
3JIEKTPUIECKOTOITOIS. 3JIEKTPOTIPHOOPOB. Pemenne
Pabora CWJI | pacu€THBIX 337a4 C SBHO3a/1aHHOU
3JEKTPOCTATHUECKOTO TOJs. | (PU3NUECKOU MOJIENBIO c
Iloreunmnua. Pa3HocTs | MCHONIB30BaHUEM OCHOBHBIX
noTeHuuanoB. IIpoBoAHMKH | 3aKOHOB u dopmyn
u JUDIIEKTPUKU B | BJIEKTPOCTATUKHU.
3JIEKTPOCTAaTHYECKOM TI0Je. | Perenne kauecTBEHHBIX 3a7a4
Husnekrprudeckast C ONOpO Ha M3YyYEHHBIE 3aKOHBI,
MIPOHUIIAEMOCTb. 3aKOHOMEPHOCTH W (U3UYECKHUE
OEeKTPOEMKOCTb. SIBJICHUS 3JIEKTPOCTaTHUKH.
Konnencarop. PacnioznaBanue (huzmyeckux
ONeKTpOEMKOCTh  [UIOCKOTO | SIBICHMH B y4YeOHBIX OMBITAX |
KOHJIEHCcaTopa. OHeprus | okpysKarlei JKU3HU!
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3apsHKEHHOTO0  KOHJIEHCATOpA.
TexHuyeckue ycTpoHCTBa U
MPAaKTHUYECKOE MPUMEHEHUE:
3JIEKTPOCKOII, JIEKTPOMETD,
3JIEKTPOCTATUYECKAS 3AlLINUTA,
3a3eMJICHUE
3JICKTPONIPHUOOPOB,
KOH/JIEHCATOP,
KOIIMPOBAJIBHBIM  ammapar,
CTPYWHBIN OPUHTEP

AIIEKTPU3ALHS Tel,
B3aMMOJCHCTBHE  3apsiioB |
0o0OBsICHEHHE WX Ha  OCHOBE
3aKOHOB u dhopmyn
3EKTPOCTATUKHU.

Onucanue M3Y4YCHHBIX CBOMCTB
BEIIECTBA W DJIEKTPUYECKUX
SIBJIEHUA C  MCIIOJIb30BAHUEM
(m3nyecKkux BEJMYWH:
3IEKTPUYECKUM 3apsi,
HaIpsOKEHHOCTD  3JIEKTPUYECKUI
MOTEHIIHA, pa3HOCTb
MOTEHIINAIOB,3JIEKTPOEMKOCTb.
Ananmn3 GU3NIECKUX MPOIIECCOB U
SIBJIEHUA C  MCIIOJIb30BAHUEM
(hM3UYECKUX 3aKOHOB: 3aKOHA
COXpaHEHUs 3JIEKTPUIECKOTO
3apsna,3akona Kymona.

PaboTta B rpymnmax mpu aHajuse
JIOTIOJTHUTENBHBIX ~ HWCTOYHHUKOB
WHPOpPMAIU U TIOATOTOBKE
coobmeHuit o MPOSIBIICHUH
3aKOHOB  JJIGKTPOCTATUKH B
OKpYyXaroleun JKU3HU 5
MPUMEHEHUH UX B TEXHUKE

4.2

IToCTOSIHHBIN 2TEKTPUYECKAN
TOK. TOKM B pa3iIn4HbIX
cpenax

12

DIeKTPUICCKUH TOK.
VYcenosus CyIIECTBOBAHMS
3JIEKTPUUECKOTO TOKa.
Hcrounnku Toka. Criia TOKa.
ITocTosannbIi TOK.
Hanpsokenue.

3akon Oma 118 ydJacTka
HEeTu. DNEKTPUIECKOe

CONPOTUBJIEHUE. Y ACNIbHOE
CONPOTHUBJICHUE  BELICCTBA.
ITocnenoBarensHOE,

napajuieibHOe, CMeIIaHHOoe

[IpoBenenue JKCIIEPUMEHTA:
M3y4eHUe CMEIIaHHOTO
COEITMHEHUS PE3UCTOPOB;
mmepenne DJIC ucTouHMKa TOKa
" ero BHYTPEHHETO
COTIPOTHBIICHYS; HaO01eHe
3JEKTPOITU3A.

Ornenka a0COTFOTHBIX u

OTHOCHUTEIIFHBIX  TOTPEUTHOCTEH
M3MEpeHHI (PU3HMUCCKUXBEITHYNH.
OO0bsicCHEHHE MIPHUHIIUAIIOB
JIEACTBUS W yCIOBUN 0€30IacHOTO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
bf72
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COeZIMHEHHE TPOBOIHUKOB.
Pabora AIIEKTPUIECKOTO
Toka. 3akoH /[xoyns—Jlenma.
MOIIHOCTD AIEKTPUUECKOTO

TOKa. DIEeKTPOABILKYIIAS
cuiia u BHyTpEHHEe
COTIPOTHBJICHHE HCTOYHHUKA

ToKa. 3akoH Oma sl MOoJTHON
(3aMKHYTOH) 3JIEKTPUUYECKOIMA
uenu. KopoTkoezaMbikaHue.
OneKTpoHHask MPOBOIUMOCTh
TBEPABIX METAJLIOB.
3aBHCUMOCTH COIIPOTHBIICHUS
METaJUIOB OT TEMIIEPATYPBHI.
CBepXxnpoBOAUMOCTb.
ONEKTpUYECKUA  TOK B
BaKyyMe. CsaoiicTBa
3JIEKTPOHHBIX ITy4KOB.
[omynpoBogHUKH.
CoOcTBeHHass W NpUMeEcHas
MIPOBOIMMOCTD
MOJTYTIPOBOJHHUKOB.
CaoiicTBa p—n-nepexona.
ITonynpoBoiHUKOBEIE
IpHOOPHI.
OnexTpuyecKuit
pactBopax H
3JIEKTPOJIUTOB.
ONEeKTPOIUTHUYECKAS
JUCCOLUAIU. DIIEKTPOIIH3.
DIEeKTPUIECKUN TOK B Ta3ax.
CaMoCTOATENBHBIN u
HECaMOCTOSITEJIbHBIN pa3psil.
MouHus. ITna3ma.
TexHn4eckue ycTpolcTBa U
[IPAaKTUYECKOE IPUMEHEHUE:
amIepmerp, BOJIETMETD,

TOK B
paciijiaBax

MPUMEHEHHUS amIepMeTpa,
BOJITMETPA, peocTara,
HUCTOYHUKOB TOKA,
3JIEKTPOHArPEeBaTEIbHBIX 71
3JIEKTPOOCBETHTENBHBIX
puOOpPOB, TepMOMETpa
COTIPOTHBIICHHS, BaKyyMHOTO
IMoza, TEPMHUCTOPOB u
(hOTOPE3UCTOPOB,
MOJYMPOBOJHUKOBBIX  JIHOJIOB,
TaJJbBaHUKH.

Pemienue pacu€rHbIX 3a7a4 C IBHO
3aJaHHON (PU3NIECKON MOJEIHIO

C HCHOJb30BAaHHMEM OCHOBHBIX
3aKOHOB U (GOPMYJI  TEMBI
«IIoCTOSIHHBIM ~ AIIEKTPUYECKUN
TOK».

Pacnio3znaBanue (buzngecknx
SBIICHUH B Y4YEOHBIX ONBITaX U
OKpYy>Karomein KU3HH:
JNIEKTpUYEcKas  MPOBOAUMOCTS,

TEIJIOBOE, CBETOBOE, XMMHUECKOE,
MarHuTHOE JIEWCTBUSA TOKA.
AHanu3 3IEKTPUYECKUX SIBICHUI

H MPOIIECCOB B LEMIX
IIOCTOSIHHOT'O TOKa c
HCIIOJIb30BAaHUEM 3aKOHOB: 3aKOH
Owma, 3aKOHOMEPHOCTH
I0CJIEOBATEIILHOIO U
napajuieabHOTO COCIMHCHHUS
MIPOBOJIHUKOB, 3aKoH J[xoys-
Jlenma.

OnucaHue U3YYEHHBIX CBOWCTB
BEIIECTB " JIIEKTPUICCKUX
SIBJIGHUH C  HMCIIOJb30BaHUEM
(uznyecKux BEJINYHH:

BHCKTpI/I‘leCKI/Iﬁ 3apsana, Cujia




peocTaT,UICTOYHUKHU TOKa,
3JIEKTPOHATPEBATEIILHEIE
TIPHOOPHI,
3JIEKTPOOCBETUTENIbHBIC
prOOpHI, TEPMOMETP
CONPOTUBJICHUS, BAKYYMHBII
hiyz (i TEPMUCTOPHI H
(hoTOpe3uCTOpHI,
MOJYIPOBOIHUKOBBIN IHO/,
ralbBaHHKa

TOKa, JNEKTPHYECKOC
HampsHKEHHUE, JNEKTPHYECKOE
COTIPOTHBIICHHE, pa3HOCTh

roteHmanos, JJ]C, pabora ToKa,
MOIIIHOCTh TOKa. Mcmonb30BaHHe
HHPOPMAILIMOHHBIX  TEXHOJOTHH
JUTS TIOWCKA, CTPYKTYpUPOBAHUS,
WHTEPIPETALUN U TPEACTABICHUS
WHPOpPMALlUK TPH  TOATOTOBKE
CcOoOOImeHHH 0  TPHUMEHEHHUH
3aKOHOB ITOCTOSHHOTO TOKa B
TEXHHMKE UTEXHOJIOTHAX

Hroro no pazneny 22
[ToBTOpCHNUE 2
OBHIEE KOJIMYECTBO HACOB 68

I10 ITPOT'PAMME




11 KIIACC

KoanuecTBo 4acoB

Ne
HaumeHoBaHue pa3jiesioB U Mpakr
n/ Kourpo
TEM NIPOrpamMmmal Bcero JIbHbBIE yHecku
n e
padorer padoThI
Paznen 1. JIEKTPOJIUHAMMUKA
MaruanTtHoe none.
11 OneKTpOMarHuTHas 11 1 3

WHIYKIUS

OcHoBHOe corep:kaHne

[TocTosiHHBIE MATHUTBI.
BzaumopeiicTBue
MIOCTOSIHHBIX
MarnuTHOE 110JIE.
Bexkrop MarHuTHOU
HWHIYKITUH.

[IpuHiun cynepno3unuu
MAarHUTHBIX NoJieH. JIuHun
MarHUTHOU UHIYKUUH.
Kaptuna nunuit MarHuTHOM

MarHuTOB.

WHIYKUUU oJIs
IOCTOSSHHBIX MardHuTOB.

MaruuTtHoOe rnoJjie
MIPOBOJTHUKA C TOKOM.

Kaprtuna nuauii uHIyKUMN
MarHMTHOTO TIOJIS JUTHHHOTO
MpsIMOTO  MPOBOJHHKA U
3aMKHYTOTO KOJIBIIEBOTO
MTPOBOJ/IHUKA, KATYIITKN

¢ TokoM. OneIT Dpcrena.
BzanmoneiicTBre
MIPOBOTHUKOB C TOKOM.
Cuna Amriepa, e€ MOIyIb U
HampaBJicHUE. Cuna
Jlopenua, e€ Moaynb u
HamnpasyieHue. J[BuxeHue
3apAXKEHHOM YacTuubl B
OJAHOPOJHOM  MAarHUTHOM

OcHOBHBIE BHIBI
AesITeIbHOCTH 00y4aI0IINXCs

[IpoBenenue 3KCIIEPUMEHTA!
W3y4eHHE MAarHuTHOIO  IOJIA
KaTyIIKH c TOKOM;
HCCIIEI0BAHUE JIEUCTBHS

MMOCTOSTHHOTO MarHuWTa Ha PaMKy
C TOKOM;

HCCIIEAOBAHUE SIBIICHHSI
AIEKTPOMATrHUTHOM WHIYKITHH.
Ouenka a0COJTFOTHBIX u
OTHOCHUTETBFHBIX TOTPEUNTHOCTEH
HU3MEpPEeHUI (hmznueckux
BEJIMYMH.

OO0BbsicHeHnE NPUHIIAIIOB
neicTBUA u YCIIOBUM
0e301macHOro MPUMEHEHUS
MIOCTOSIHHBIX MarHuTOB,
3JIEKTPOMAarHUTOB,
3IEKTPOBUTATENS,

yCKopuUTeen 3JIEMEHTAPHBIX

YaCTHI, UHTYKIUOHHOM MEYH.
Peuenue pacu€THbix 3ama4

Ha puMeHeHue GopMys TeMbl
«MarauTHoe ToJIE.
DneKTpOMarHuTHasE HHIY KIS,
Pemenne kauecTBEHHBIX 3aa4

C OTTOPOY HA W3yUCHHBIC 3aKOHBI,
3aKOHOMEPHOCTU U duUsnYeckue
ABIIEHHST TeMbl  «MarautHoe

DJIeKTPOHHbIE
(ungposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
1c97¢c
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noJe. PaboTa CHJTBI
JIopeHna. SIBnenue
3JIEKTPOMArHUTHOU

uHnykaud. Ilotok BekTOpa
MarHUTHOM WHAYKIHH.
ONEeKTPOABIKYIIAs  Chja

WHAYKIINAH. 3akoH
ANEKTPOMArHUTHON
WHIYKLINU ®Dapanes.

BuxpeBoe 3nexTpuueckoe
nmoyse.  DJEKTPOIBHIKYIIAS

cuia UHIYKITUH B
MPOBOJHUKE, IBUKYLIEMCS
MOCTYNATEIbHO B

OJHOPOJHOM  MarHUTHOM
none. IlpaBumo  JleHua.
NupykTtuBHOCTE.  SIBIICHHE
CaMOWHIYKITUH.
DIEeKTPOABMKYIIAS  CHJIA
CAMOWHJIYKIIMH.  OHEPTHUs
MAarHUTHOTO TTOJIS KaTYIIIKUC
TOKOM. OJEKTPOMAarHUTHOE
ToJe. TexHnveckue
YCTPOMCTBA M MPAKTUIECKOE
MPUMEHEHHE: TOCTOSHHBIC
MAarHUTBI, 3JICKTPOMArHHUTHI,
3JEKTPOBUTATEND,
YCKOPHUTENN dJIEMEHTapHBIX
JaCTHII, WHAYKUMOHHAA
neyb

IoJIec. BJ'IGKTIJOMaI‘HI/ITHaH
HWHOYKIHS. OHpCILCHCHHC
HaIlpaBJICHUA BEKTOpAa MHAYKINU
MAarHuTHOIO II0JIs ITPOBOJHHKA C
TOKOM, CHIJIBI AMnepa 1 CHUJIbI

Jlopenna.

PacmosznaBanmne (hU3UIeCKUX
SIBIICHUI B Y4YCOHBIX OIBITAX H
OKpY>Karollen JKUA3HU:
B3aMMO/ICHICTBHE MarfuTOB,

JJIEKTPOMAarHUTHAs. ~ UHIYKIIUSA,
JelcTBUE MAarHuTHOI'O IOJIST Ha
MTPOBOTHHUK C TOKOM u
JBIDKYIIMICS 3apsia.

AHanus 3JIEKTPOMAarHUTHBIX
SABJICHUH C  HCIOJIb30BaHUEM
3aKOHa 3JIEKTPOMArHUTHON
WHIYKIUH. Omnucanue

M3YYEeHHBIX CBOWCTB BEUIECTB U
9JIEKTPOMArHUTHBIX SIBJICHUH C
HCIIOJIb30BaHHEM

¢duzngecKnx BEJIMYUH:
WHAYKOUST MAarHUTHOTO — MOJIs,
cuna Awmmnepa, cuna Jlopenua,
WHJIyKTHBHOCTh KaTYIIKH,
SHEPTUsl  DIEKTPUYECKOTO U
MarHUTHOTOIIOJIEH

Hroro no pazngeny 11
Paznen 2. KOJTEBAHUS U BOJIHBI
21 Mexaundyeckue u 9 KonebarenpHasg cucreMa. UccnepoBanue napameTpoB Buoauorexa HOK

SJICKTPOMArdHuTHBIC

CBOOOHBIE MEXaHUYECKHE

K0i1e0aTeNbHOH  CHUCTEMBI  —

https://m.edsoo.ru/7f4
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KoJiIeOaHus

Kosiebanus. 'apMoHnveckue
KoseOaHusl. [Tepuon,
4acTOTa, aMIUIUTyAa U (a3za
koneOanmii.  [IpyxuHHBII
MAasiTHHK.

MaremaTnyecKkuil MasiTHUK.
YpaBHEHHE rapMOHUYECKUX
koneOanmii. llpeBpamenue
SHEpPrun npu
TapMOHHYECKUAX
KoJIeOaHUsX.
KonebaTensHbIi KOHTYD.
CBobopHbIC
AIEKTPOMAarHUTHBIE
KoJie0aHUs B UEATbHOM
KoJe0aTelbHOM  KOHTYpe.
AHanorus MEXIY
MEXaHUYCCKUMHU U
3NEKTPOMAarHUTHBIMH
KOJICOaQHUSIMH. dopmyna
Tomcona. 3axkoH
COXpaHEHUs JHEPruH B
UealbHOM KOJIe0aTeITbHOM

KOHTYDE.

IIpencrasnenue 0
3aTyXaomMX KoJeOaHHUsX.
BrIHyX1€HHBIE

MEeXaHW4YeCKHe KoJaeOaHusl.
Pe3onanc. BeiHykaeHHBIE
3IIEKTPOMArHUTHBIE

koneOanus.  IlepemeHHsrit
TOK. CuHyconaanbHbIN
NepeMEHHBIN TOK.
MouHOCT,  MEPEMEHHOr0
TOKa. AMIUINTYOHOE H
JIeCTBYIOLICE 3HaUYCHUE
CHJIBI TOKa M HaIPSDKEHUSI.

[IEPUO/1a, YACTOTHI, aMIUIUTYbI U
¢da3el KoneOanuil (MPYKUHHBINA

W/nm MaTeMaTHYeCKUI
MasITHHK).

Habnronenue 3aTyXaromux
KoJIeOaHMA. HUccnenosanne
CBOWCTB BBIHYKJICHHBIX
KoJIcOaHMA.

HaGmonenue pe30HaHca.
[IpoBenenue JKCIIEPUMEHTA!
HCCIIeIOBaHNE 3aBUCHUMOCTH

nepuoAa  MajblX  KOJICOaHM
rpy3a Ha HUTH

OT JUTMHBI HUTH W MAcCChl TPY3a;
HCCIIeIOBaHNE MEPEMEHHOT0
TOKAB IETH U3 MOCIIEeIOBATEIEHO
COeMHEHHBIX  KOHJIEHCATOpa,
KaTYIIKHHA PE3UCTOPA.

Ouenka a0COJIFOTHEIX U
OTHOCHUTEIILHBIX TOTPEIIHOCTEH
H3MEpEHUIA (busnveckux
BEJIMYMH.

OObsIcHeHne TIPUHIIMITOB
neicTBUA u YCIIOBUM
0e30macHoro MIPUMEHEHUS
ANEKTPUIECKOTO 3BOHKA,

reHeparopa IEepeMEHHOIo TOKa,
JIMHUH 3JIEKTponeperay.

PeweHne pacyéTHbIX 3afay C
ABHO  3aJIaHHOW  (hU3HUYECKOMH
MOJENIBI0 € HCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (hopmy,
OIMCHIBAIONINX MEXaHUYECKUE H
JJIEKTPOMArHUTHBIE KOJIeOaHHSI.
Onucanue MEXaHWYECKUX H
AJIEKTPOMArHUTHBIX KOJeOaHUH ¢
UCTIONIb30BaHHEM  (DU3UYECKUX
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Tpanchopmarop.
[IpousBozacTBo, mepenaya u
moTpeOIcHHE
3JIEKTPUYECKON  DHEprum.
DKOJIOTUYECKUE PUCKHU TMPHU
MIPOU3BOICTBE
anekTposHeprud. KynbeTypa
KCIIOJIb30BAHUS
3JIEKTPO3HEPTUI B
MMOBCEIHEBHOIKHU3HU.
TexHuueckue ycTpoicTBa U
MPaKTUYECKOE MPUMEHEHUE:

BEJIMYMH: TIEPHOJ U YacTOTa
Kosiebanuil, ammuTyaa u (asa
KOJICOaHMH, 3aps/T ¥ CHJIa TOKA

B TapMOHHYECKUX
AIIEKTPOMArHUTHBIXKOIEOaHUSIX.
Pemienne xkauecTBeHHBIX 33144

C OMOPOY HA U3yUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH,
OTHCHIBAIOMINE

MEXaHUUYECKHE "
3JIEKTPOMArHUTHBIEKOJICOAHMS.
PaGora B  rpymnmax 1mpu

2.2

MexaHn4yecKkue 1
3JIEKTPOMArHUTHBIE BOJTHBI

BNEKTPHYCCKUI 3BOHOK,  muaHMpOBaHWH, NPOBEICHUH M
reneparop MEPEMEHHOTO | yHTEpIpETALuU pe3ynsTaToB
TOKa, JIMHUN | OIBITOB, u aHaJIn3e
aN1ieKkTponepeaad JOOMOJHUTEIBHBIX HCTOYHUKOB
WHPOPMAIIUH 10 TEME

MexaHuueckue BOJHBI, M3yueHue o0pazoBaHus u
YCJIOBUSL PaclpOCTPaHEHHUS. | PaCHPOCTPAHEHMsI IONEPEYHBIX
Ilepuon. CKOpOCTh | MIPOJIOJIBHBIX BOJIH.

pacnpocTpaHeHus H JJIMHA
BonHbL.  [lomepeunsle u
MIPOJIOJIbHBIE BOJIHBI.
Wnrtepdepenius u
JUPPaKIUs  MEXaHUIECKUX
BOJIH.

3Byk. CkopocTh  3ByKa.
I'pomkocTe 3Byka. Beicorta
TOHA. TemOp 3BYKa.
OJIEeKTPOMarHUTHBIE BOJIHBIL.
YcnoBus u3nyyeHus
3NEKTPOMAarHUTHBIX  BOJIH.
Bzanmuas OpHUEHTALHS
BekTopoB E, B,

V B BJIEKTPOMarHUTHOU
BOJIHE. CaoiicTBa
9NEKTPOMArHUTHBIX  BOJIH:

HaGnronenne  oTpakeHus |
MpeNoMIIeHUs, HHTep(epeHIIHH
n jgudpaknui  MEXaHHYECKUX
BOJTH.

Habmonenne cBS3M TPOMKOCTH
3ByKa M BBICOTBI TOHa C
aMIUIUTY 10 U

4acTOTOHM KoJieOaHMi, 3BYKOBOTO
pe3oHaHca. HUccnenoBanue
CBOWCTB 3JIEKTPOMArHUTHBIX
BOJIH: OTpPayKEHHE, IPEJIOMIICHUE,
HOJISIpU3aLys, I paxys,
uHTEpEepeHLus.

N3ydenue ycrnoBuii 3nyueHus
3EKTPOMArHUTHBIX BOJIH,
B3aWMHOM OPUEHTALIUU BEKTOPOB
E, B, v B 3JeKTpOMarHUTHOMH

bu6nmoreka [JOK
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OTpa)keHUe, MpeToMIICHHE,
NOJApU3alMs, JUPPaKIUs,
naTepdeperusa. CKOpocTh
3IEKTPOMArHUTHBIX BOJH.
[IIkana >7€KTPOMarHUTHBIX
BOJIH. [Tpumenenue
AIEKTPOMArHUTHBIX BOJIH B
TEXHHKE U OBITY.
[IpuHnKIBl panuocBs3u U
TEJICBUICHUSI.
Pannonoxkanus.
DIIEeKTPOMArHUTHOE
3arpsi3HEHHUE  OKPY’KAKOILIEH
CpeIbl.

TexHuueckue ycTpoicTBa U
MPaKTHYECKOe MTPHUMEHEHHE!
MYy3bIKaJIbHbIE
WHCTPYMEHTHI,
yIBTpa3ByKOBast
JIMATHOCTHKA B TEXHUKE U
MEHIINHE, panap,
PaguONpPUEMHIK,
TEJIEBU30D, aHTeHHa,
tenepon, CBYU-neun

BOJIHE.
I/IBYIICHI/IC IIPUMCHCHUSA

JIEKTPOMAarHUTHBIX ~ BOJH B
TEXHHKE HOBITY.

OO0BbsicHeHNE NPUHIIMIIOB
JelcTBUA u YCIOBHI
0e30macHoro TIPUMEHEHUS
MY3BIKQIbHBIX ~ MHCTPYMEHTOB,

YIBTPa3ByKOBOW JUArHOCTHKHU

B TEXHUKE M MEAMLUHE, pajapa,
paguoNpUEMHUKA, TEIEBU30DA,
aHTeHHsbl, Tenedona, CBU-neun.
Pewienue PacyETHBIX u
KaueCTBEHHBIX 3aJa4 C ONOpOU
Ha U3Y4YEeHHbIE 3aKOHBI

U 3aKOHOMEPHOCTH, OIIMCHIBATH
pacrpocTpaHeHue
MEXaHUYEeCKUX u
3JEeKTPOMArHUTHBIX BOJIH.
Ucnons3oBanue
WHQOPMAITUOHHBIX TEXHOJIOTHIA
JUTSL TIOMICKA, CTPYKTYpPHUPOBaHMUS,
MHTEPIPETALUH u
npeacTaBiIeHus] UHPOpMaLuU
MIPH TIOJITOTOBKE COOOIIEHUH

00 HCIIOJIb30BaHUHU
JJICKTPOMAarHUTHBIX ~ BOJH B
TCXHHUKC.

VYyactue B JOUCKyccMu 00
AIIEKTPOMArHUTHOM 3arps3HECHUH
OKpY>Kalolllel Cpebl.

PaGora B  rpynmax 1mpu
TUTAHUPOBAHUH, TPOBEACHUH W
HHTEPIpETAlMK  PE3yIbTATOB
OIIBITOB " aHanm3e
JIOTIOJTHUTEBHBIX HCTOYHUKOB
uH(popMauH 1o TemMe




2.3

Onruka

10

['eomeTpuyeckas onrtuka.
[IpamonuHeiinoe
pacmpocTpaHeHUE CBETa B
oAHOponHOM cpene. Jlyu
cBeta. TOYEUHBIA UCTOUYHHUK
CBeTa.

OtpakeHue cBeTa. 3aKOHbBI

OTpa’keHHS CBeTa.
ITocTpoenue

M300paKCHUH B  IJIOCKOM
3epKajie. IIpenomnenue
CBETA. 3aKOoHBI
MIpeTOMIIEHUS CBeTa.
AOCONIOTHBIE ~ TIOKa3aTelb
MPEITOMIICHUSL. ITonnoe

BHYTpEHHEE OTpaKeHHeE.
[IpenenbHbIi yroy MOMTHOTO
BHYTPEHHETO OTPAKEHUSI.
Hucnepcus CBETAa.
CnokHBI  cocTaB  0eJIoro
ceera. llBer. ColGupatomue
U PpacCEeWBAONINE JIMH3BL
Tonkass nuH3a. POKyCHOE
paccTossHUE W ONTHYECKas
cuia TOHKOM JIUH3BL.
[Moctpoenne wu300paskeHUN
B coOmMparomux u
paccenBaroIux JUH3aX.
®opMmyia TOHKOW JUH3BL.
VBenuuenue, JIaBaeMoe
JIMH30M.

[Ipenensl  MPUMEHUMOCTH
F€OMETPUUYECKON ONTUKH.
BonHoBas OTITHKA.
NuTepdepenmus CBeTa.
KorepenTHbIE HCTOYHUKH.
VYcnoBus HaOJFOIeHUS

W3ydenne sABneHUS  TOJIHOTO
BHYTPEHHETO OTPAXEHHUS, €ro
MIPUMEHEHUS B CBETOBO/JIE.
N3yuenue Mozenei MUKPOCKOIIA,
TEJIECKOIIA.

[Tony4yeHue cnekTpa ¢ HOMOUIBIO
Opu3Mbl U AU(PAKIMOHHON
pewérku. I3MepeHre nokas3aTesst

MPEIOMIICHUSI CTeKJIa.
Hccnenosanne CBOWCTB
n300paxeHn i B JIH3aX.
OO0BbsicHeHNE NPYHIIHAIIOB
JeUCTBUA u YCIOBHI
0e301macHOro MIPUMEHEHUS

OYKOB, JIyIbl, poTOoanmapara,
MPOEKIIMOHHOTO arnmapara,

MHKPOCKOIIA, TEJIECKOIIa,
BOJIOKOHHOM OIITHKH,
JTUPPaKITUOHHON peméTKHy,
HOJIAPOHJIA.

Pemienue pacu€THbIXx 3amad c
SBHO 3aJlaHHON  (hHU3MUYECKOH
MOJIENIbI0 C  HCIIOJb30BaHUEM
OCHOBHBIX 3aKOHOB W (hopmyi
FEOMETPUYECKOHN ONTUKH.
IToctpoeHnue u OIKCaHNe
M300pakeHus, c031aBacMOro
IJIOCKUM  3€PKajoM, TOHKOMU
JIMH30M. Paccmotpenue
MIPEIeIIOB MIPUMEHUMOCTH
F€OMETPUYECKONONTUKH.
Pacno3naBanme (buznveckux
SIBIICHUI B OIIBITaX u
OKpY>Karomen JKU3HH:
MPSIMOJIMHENHOE
pacnpocTpaHeHue CBETA,
OTpa’KeHUE, NpeIoMJICHHE,

bu6mmoreka [IOK
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MAaKCUMYMOBU MUHUMYMOB

B uHTepHEePSHIIMOHHON
KapTHHE oT JIBYX
CUH(A3HBIX  KOTEPEHTHBIX
HMCTOYHUKOB.

Judpaxrms cBeTa.
Jndpaknwonnass pemréTka.
Ycnosue HaOJTIOICHUS

TJIABHBIX MaKCHUMYMOB IIpH
MMageHUuN
MOHOXPOMAaTHYECKOI'O CBETa

Ha TUQPaKIHOHHYIO
PElETKY. [Honspuzanus
CBeTa. TexHndeckue

YCTPOKCTBA U IPAKTUYECKOE
MpUMEHEHHUE: O4YKH, JyIa,

¢dotoanmapar,

IIPOCKLMOHHBIA  ammapar,
MHUKPOCKOTI, TEJIECKOII,
BOJIOKOHHAS OIITHKA,

TUQpaKIUOHHAsT penIéTKa,
HOJIIPOH T

uHTEepPepeHLns], TUPPaKIH 1
MOJISPU3AHS CBETA, AUCIECPCHS
ceera.  M3ydyeHue  ycioBui
HAONIOACHUST MaKCHUMyMOB H
MHHUMYMOB

B HHTEp()EPESHINOHHON KapTHHE
oT IIBYX crH(}a3HBIX
KOTE€PEHTHBIX HCTOYHHKOB.
VYcnopue HaOMOACHUS TJIABHBIX

MakCHMyMOB  TIpU  TaJcHUH
MOHOXpPOMAaTHYECKOI'0 CBETa Ha
JTUPPaKITUOHHYIO peIETKY.
AHanu3 ONTHUYECKHUX SBJICHUU C
HCIIOJIb30BaHNEM 3aKOHOB:
3aKOH HIPSAMOJIMHENHOTO

pacipoCTpaHEeHUs CBETa, 3aKOHBI
OTpaXEHHS  CBETa,  3aKOHBI
npenoMieHus: ceera. OmnmcaHue
ONTHUYECKHUX SIBIICHUI c
WCTIIONB30BaHUEM  (DM3HUYECKUX
BeJIMUMH: (DOKYCHOE pacCTOsIHUE
M OIITUYECKAs CUJIa IMH3bI

Hroro no pazneny
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Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIIEAATILHON
TEOPHUH OTHOCUTEIHLHOCTH

I'panutist MIPUMEHUMOCTH
KJIACCHYECKOI MEXaHUKH.
[loctymatel  crenuanbHOM
TEOPUU  OTHOCHUTEIHHOCTH:
HMHBapHaHTHOCTh MOIYJTISt
CKOPOCTH CBETa B BaKyyMe,
MPUHIIAIT OTHOCUTEIBHOCTH
OHHITEHA.
OTHOCUTEIBHOCTD
OJTHOBPEMEHHOCTH.

Pemenne kadecTBEHHBIX 3a/1a4

C OHOpoll HAa  M3yYCHHBIE
MIOCTYJAThI CTO.
Hcnons3zoBanue
WHPOPMAIMOHHBIX  TEXHOJOTHI
Ul TIOWCKA, CTPYKTYPHPOBAHHUS,
WHTEPIPETALUN U IPEICTABICHUS
WHPOPMALIMK TIPH  TOATOTOBKE
COOOTIICHUI 0 TpaHMITax
MPUMEHUMOCTHU KJIACCHYECKON

bu6nmmoreka [JOK
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Uroro no pazneny

Pa3znen 4. KBAHTOBAS ®U3UKA

OJeMEHTHI KBAHTOBOU
OIITUKHU

4.1

3amejuieHHe BpPEeMEHM U  MeXaHUKH u ocHoBax CTO

COKpallleHHe JUTAHBIL.
OHeprus u UMITYJIbC
PETSTUBUCTCKON — YaCTHIIBI.
CBsI3b Maccel C dHEprued u
UMITYJIbCOM PEISATUBHCTCKOM
YacTHUIIBl. DHEPTHsl TOKOS

®otounbl. Popmyna Ilnanka
CBS3MOHEPTrUU POTOHA C €T0
gacToToM.  OHeprus u
UMITYITBC (POTOHA.
OTKpbITHE U UCCIIEIOBAHUE
dotoaddexra. OIBITHI
A.TI. CromeroBa. 3aKoOHBI
¢dorosdpdexra. YpaBHeHue
DHHIITEHA JUIS
doroaddekra.  «Kpacuas
rpanunay  gorodddexra.
JlaBnenue cBetra. ONbITHI

I1.H. JleGenena.
XUMHU4ecKoe JIEUCTBUE
CBeTa. Texunaeckue
yCTpOiicTBa u
MPaKTUYECKOE
MIPUMEHEHUE:

(doToaneMeHT, (hOTOIATUHK,
COJIHCYHAS Oarapest,
CBETOJIHO/I

Habmonenue dporoaddexra
Ha YCTaHOBKE C IMHKOBOU

IUTACTHUHOM. Uccnenosanne
3aKOHOB BHEILHETO
dotoaddexra.

OOBbsicHEHNE OCHOBHBIX
MPUHIIUITOB IEeHCTBUA

TEXHUYECKUX YCTPOMUCTB, TaKUX
Kak: GoT03JIeMEHT, (hOTOAATUHK,
conHevHas OaTapesi, CBETOIHO;
U yCInoBHHA WX 0€301MacHOro
[IPUMEHEHUSI B IIPAKTUYECKOU
KU3HU.

Pemenne pacuéTHeIX 3amad c
SIBHO 3aJaHHON  (uU3NUeCcKoi
MOJIETIBI0 C  HCIIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB U (hopmyn
KBaHTOBOW ONTHKH.

Pemenne kauecTBEHHBIX 3324

C ONOpOM Ha  H3Y4YEHHBIE

3aKOHBI, 3aKOHOMCEPHOCTHU
KBaHTOBOM OIITHKH.
Pacrnio3naBanne (1)I/IBI/IIICCKI/IX

ABIEHUH B YYEOHBIX OIBITAX:
¢doroanekrpuueckuii ek,

bu6mmoreka [IOK
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CBCTOBOCIABJIICHHUC.

Onucanue N3Yy4YCHHBIX
KBaHTOBBIX SIBIICHUI n
IIpoOHeCCOB C HCIIOJB30BAHUEM
q)I/I3I/I‘{€CKI/IX BCJIMYUH: CKOPOCThH
OJICKTPOMAarHUTHBIX BOJIH, JJIMHA
BOJIHBI U 9aCTOTa CBCTA,

SHEPTHUA U UMITYJIBC (I)OTOHa

4.2

Crpoenue atoma

Mopens aroma TomcoHa.
Onwitel  Pesepdopna 1o
paccestHHIo 0-YaCTHII.
IInanerapuas MOJIEIb
aroma. [loctynatel bopa.

W3nydyenne u mnoriouieHue
(OTOHOB TMpH  TEPexoje
aToMa C OJHOTO YpPOBHSA
SHEpruu Ha Apyroi. Bunsl
cniekTpoB. CriekTp ypoBHEH
SHEpruraToMa BoJAOpoOAa.

Bonnossie CBOMCTBa
yactull. Bonnsl ne bpoitns.
KopmnyckynsapHo-BoaHOBOI
nyamusM. CHOHTaHHOE U
BBIHY>KJCHHOEU3TYYE€HHE.

TexHuueckue yCcTpoicTBa U

MPAKTHYECKOE
MIPUMEHEHHE:
CIIEKTPaJIbHBIN aHaIU3
(cmiexTpockor), nasep,

KBaHTOBBIN KOMIIBIOTEP

Nzyuenune MOJIENIN OIIbITA
Pesepdopna.

IIpoBeneHue 3KCIEpUMEHTA IIO
HaOJIIOICHUIO JIMHENYaTOro
cnekTpa. OneHka abCOMOTHBIX U
OTHOCUTENBHBIX TOTPELIHOCTEH
M3MEepeHUH (duznveckux
BEJIMYHUH.

Wzyuenne  Mopenu  aToma:
ToMcoHa, TuiaHeTapHON MOAENIHU
aroMma, Mmogenuaroma bopa.
N3yuenue crmekTpa ypoBHEH
SHEPTMM  aToMa  BOJOpPOJA.

OO0BbsicHeHnE NPYHIIHUIIOB
nehcTBUA u yCIIOBUI
0€30I1aCHOI0 MIPUMEHEHUS
CITEKTPOCKOTIA, nasepa,

KBaHTOBOTOKOMIIBIOTEPA.
Pemenne xkauecTBEHHBIX 3a/1a4

C Oomopod Ha  H3y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U
¢u3nueckue SBICHUS 1O TEMe
«CtpoeHnue aToma.
Pacno3naBanme (buznvecknx
SBIIEHUII B Y4YeOHBIX OIBITAX:
BO3HHKHOBCHHE  JIMHEHYATOTO
CIEKTpa U3IyUYCHUSI.

AHann3 KBaHTOBBIX IIPOIIECCOB
U ABNEHUIA C WCMO/Ib30BAHNEM

bu6mmoreka [IOK
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4.3

ATOMHOE SApO

OKCIIEPUMEHTHI,

JIOKa3bIBAIOIINE CIIOXKHOCTD
ctpoeHus sipa. OTKpBITUE
pannoakTUBHOCTH. OTMBITHI

Pezepdopaa 1o
OTIpeICIICHHIO cocTraBa
panuoaKkTUBHOTO

U3ITy4YCHHUS. CaoiicTBa
anpda-, Oera-, TaMMa-
H3JIy4YEHUsI. Bnusinue
PaMOaKTUBHOCTH Ha

JKUBBIC OPTraHU3MBI.
OTkppITHE  TpPOTOHA U
HEUTpOHA. Hyxnonnas
Monenb snpa I'eitsenOepra-
WBanenko. 3apsn  sapa.
MaccoBoe uuciao  dAjupa.
Wzotomel.  Anbda-pacma.
DIEeKTPOHHBIN u
MO3UTPOHHBIN OeTa-pacma.
I'amma- n3mydenue. 3akoH
pannoakTUBHOrOpacnasa.
OHeprus CBsSI3U HYKJIOHOB B
SJpe.

ApepHble  cunbl.  Hedekr
Maccel  Aapa.  SlpepHble
peakuuu. JleneHre v CUHTE3
snep. SlnepHbli  peakTop.
TepmosiaepHbIit CHHTE3.
[IpoGieMbl ¥ TIEpPCTIEKTHUBBI
SIIEPHOMN DHEPIETUKHU.
OKOJIOTHYECKHE  ACTIEKTHI
SIepHOI SHEPreTHUKH.
OJeMeHTapHblE  YaCTHLIBL.
OTKpBITHETIO3UTPOHA.

nocrynatos bopa

N3yueHue SKCIepUMEHTOB,
JIOKa3bIBAIOIINX CJIO’KHOCTh
CTPOEHUSIATOMHOTO Spa.
Hccnenopanne TPEeKOB 4YacTHII
(mo roToBBIM (hoTOrpadusaMm).

Uzyuenue SIIEPHBIX cHII,
SAOCPHBIX PpEaKIUid CHUHTE3a MU
pacmana, TEPMOSIEPHOTO
CUHTE3a.

N3yuenune HYKIOHHOM Mozenu
snpal eitzendepra-lBaneHko.

OOBsicCHEHHE  YCTpOWCTBA U
IMIPUMCHCHUA JA03UMETpa,
Kamepel Bunbcona, simepHOro
peaxTopa, aTOMHON OOMOBI.

Pemienune 3amad ¢ omopoil Ha
MOJy4YEeHHBIE 3HAHHUS, B T.4. O
3apsiied MacCOBOM YHCJIE sipa.

Pacnio3naBanue (buznveckux
SIBJICHUH B y‘Ie6HBIX OIIbITaX U B
OKpYyKaroIiei KH3HU:

C€CTCCTBCHHAA N UCKYCCTBECHHAs
pagnoakTmBHocTb.  Ommcanue
KBAHTOBBIX SIBJIEHUU u
MPOLIECCOB C HCHOJIb30BAHUEM
(U3MYECKUX BEIMYHMH: TIEPUO/T
moyfypacmiana, »dHEpPrus CBS3U
aTOMHBIX f7ep, JIEPEKT MAacChl
anpa. AHaIM3 TPOLECCOB WU
SIBICHUA C  HCIIOJIb30BaHUEM
3aKOHOB W TIIOCTYJIATOB. 3aKOH
COXpaHEHUs 3JIEKTPUUECKOTO
3apsAma,  3aKOH — COXpaHEHUs
MacCOBOTO YHCJA, ITOCTYJIaThI
bopa, 3akoH paaMOaKTUBHOIO
pacnmama. Yuacte B pabote
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1c97c
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Hroro no pazneny

15

Metonsl  HaOdIOACHUS U
perucTpanuu
3J€MEHTAPHBIXYACTULL.
DyHIaAMEHTAIIbHbIE
B3aUMOJEUCTBUA. ENUHCTBO
(dbu3ugecKou KapTHHBI
MHpa. TexHuueckue
yCTpOMCTBa u
MPaKTUYECKOE MPUMEHEHUE:
JIO3UMETD, Kamepa
Bunbscona,

SIIEPHBIA PEaKTop, aTOMHas
O6omba

KpYyTIJIOTO cToJa
«DyHIaMEHTaJIbHBIC
B3aNMOJICHCTBHS. EnnnactBo

¢bu3nuecKkoii KapTHHBI MHUPaAY.
Hcnons3oBaHue
MH(QOPMALMOHHBIX TEXHOJIOTHH
JUI TIOMCKA, CTPYKTYpPUPOBAHUS,
WHTEPIPETALUH "
npefcTaBieHuss  UHQOpMaH
MpH TIOJTOTOBKE COOOIIEHHUNA O
MPUMEHEHUH 3aKOHOB KBaHTOBOM
¢bu3uKu B TEXHHKE u
TEXHOJIOTHSX,  HKOJOTMYECKHUX
acnekTax AfepHON aHepreTUKM

Pasnea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1

DJIEMEHTHI aCTPOHOMUU U
acTpou3uKu

OTarsl pazBUTHL
actpoHomuu. [Ipuknannoe u
MHPOBO33PEHIECKOE
3HAYCHHE aCTPOHOMUHU.

Bun 3BE3IHOTO HeOa.
Co3Be3nus, sIpKUE 3BE3MBL,
IJIAHETBI, WX  BHIUMOE

JIBIDKCHHE. ComHeuHas
cHcTeMa.

Comnnie. CoaHeuHas
AKTHUBHOCTb. HNcTounuk

sHeprun CoiHIa u 3BE3I.
3BE31BI, UX OCHOBHBIC
XapaKTEPUCTUKU.
JnarpaMma «CrieKTpajbHbINA
KJIacC  —  CBETUMOCTHY.
3BE31BI rJIaBHOU
MOCIIEA0BATEIbHOCTH.

IToaroroBka cooOmmeHuin 06
aTanax pasBUTHs aCTPOHOMHH, O

MIPHUKJIaTHOM u
MHPOBO33PEHUYECKOM  3HAYEHHUU
ACTPOHOMUH, 0 MeTozax
MOJTyYEHUs Hay4HBIX
aCTPOHOMHUYECKHX 3HAHUH,
OTKpPBITHSIX B COBPEMEHHOMU
ACTPOHOMHHU.

N3yuenue COBPEMEHHBIX
[IPEACTABIICHUI 0

MPOUCXOXKJIEHUM U 3BOJIOLUHU
Connua u 3BE31.

W3ydyeHne  TUTMOB  TallaKTHK,
paguoTaTaKTHK W KBa3apoB.
NzyveHne nBmkeHUs HEOCCHBIX
T€JN, OBOJIOLMH  3BE3O |
Bcenennoi, MPOILIECCOB,

bubmmoreka [JOK
https://m.edsoo.ru/7f4
1c97¢
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3aBUCUMOCTD
«Macca — CBETUMOCTBY IS

3BE3 ] TJIaBHOU
MOCIIEA0BATEIEHOCTH.

Buytpennee CTpOECHHUE
3BE3 . CoBpeMeHHbIe
MIpEeICTaBICHUS 0
MIPOUCXOXKICHUHT u

sposronuy CoJtHIIA U 3BE3J,.
OTansl )KU3HU3BE3 .
Mineunsii Ilyte — Hama
l'amakTuka.

Ilonoxxenne W JBMKECHUE
Comnna B 'amaktuke. Tumnel
rajaKkTUK.

PannoranakTuku u KBa3apsl.
YépHble Aablpbl B Aapax
ranakTuK. Bcenennas.
Pacuiupenne  BceneHHOM.
3akon Xa006x1a. Pas30Oeranue

rajgakTHK. Teopus
Bosbiioro B3pbIBA.
PenukroBoe H3IIyYEeHHE.

MacrirabHas CTPYKTypa
Bcenennoii.
MeraranakTHka.
Hepeménnsie IPOOJIEMBI
aCTPOHOMMUM

NPOUCXOSIMX B 3BE3AAX, B
3BE3MIHBIX CUCTEMAX,

B MEXrajllaKTH4eCKOW cpeje,
MacIITaOHOH CTPYKTYPHI
Bcenennoif. OO0BbsicHEeHUE
pacimiupenusi  BceneHHoil  Ha
OCHOBE 3aK0oHa Xab0ma.
[MoaroroBka K  OOCYXICHUIO
HEpEeHICHHBIX npobieM
aCTPOHOMUM. [IpoBenenue
HaOJIONEeHNH  HEBOOPYKEHHBIM
r7a30M € KCIIOJb30BaHUEM
KOMIIBIOTEPHBIX  TPHUIIOKEHHH
JUTSL  ONPEIENICHUS] TIOJOXKESHHS

HEeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIC
CO3BE3IUA CesepHoro

MOJIyLIapHSIH IPKUE 3BE3IBIL.
[IpoBenenne HabmIOACHUIT B
TEJIECKOII JlyHHl, TUTaHET,
Mnineunoro Ilyrtu. Yuvactme B
ONCKYCCMM 0 HepeLLeHHbIX
npob6aemax acCTPOHOMUM

Hroro no pazngeny

6.1

O6o0matrotiee MOBTOPEHUE

O0001menue U
CHCTEMATH3ALNA
CoJIepIKaHmUs paszesoB

Kypca «MexaHnKay,

Pasznen 6. OGOBHIAIOIIEE IIOBTOPEHUE

Yyactue B JUCKYCCHH O POJHU
¢GM3UKM W acTPOHOMHH B
Pa3IMYHBIX chepax
JISSATEIIEHOCTH YeJIOBEKa.

Bbu6nmmoreka [JOK
https://m.edsoo.ru/7f4
1c97c
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Hroro no pazgeny

«MonexynspHas Qu3uka u
TEPMOIMHAMUKAY,
«DIEKTPOAMHAMHUKA,
«Konebanuss u  BOJHBDY,
«OcHOBBI CHenHuaNTbHON
TEOPHH OTHOCUTEIBHOCTI,
«KBanTOBas (huszmkay,
«DIeMEHTBl aCTPOHOMHU H
acTpoU3NKI».

Ponp ¢buzuku u
aCTPOHOMUU B
SKOHOMHYECKOH,
TEXHOJIOTHYSCKOH,
COLIMAJILHOM M DSTHUYECKOU
cthepax JIeSATeIIbHOCTH
YeNoBeKa, pojb U MECTO
(U3UKU ¥ aCTPOHOMHUU

B COBPEMEHHOW Hay4yHOU
KapTHHE MHUpa, 3HA4YCHUE
OIKCaTENIbHOM,
CHUCTEMATU3UPYIOLLEH,
00BSICHUTENTBHON u
MPOTHOCTHYECKOH (PYHKIIHH
(U3MYECKON TEOpUH, POJb
¢usuyueckoii  TEOpuu B
¢dopMHupOBaHUH
MIPEACTABIICHUI 0
($u3nYecKoi KapTHHE MHpa,
MECTO ¢duznueckon
KapTHHBl MHUpa B 0O0IIeM
psiLy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUH O PUPOJIE

[MogroroBka  cooOmeHWd 0
MecTe (U3UYECKOW KapTHHBI
MHpPa B psAOy COBPEMEHHBIX
MPEJICTABJICHUI O IPUPOJIE.
Brimonnenne yueOHBIX 3aJaHUH,
JIEMOHCTPHUPYIOIIUX  OCBOCHHUE
OCHOBHBIX TOHATHH,
(U3NUECKUX BEIUYHMH U 3aKOHOB
kypca ¢puznknl0-11 xmaccos

[ToBTOpEeHME




OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 08 4 !

BocnurarenbHbIi NOTEHIUA IPEAMETA Peajin3yeTcs yepes:

— TpuoOIIeHne 00YYarOIIUXCS K POCCHACKAM TPAJIUIIMOHHBIM AYXOBHBIM IICHHOCTSIM, BKITIOYasi IEHHOCTH CBOEW ATHUYECKOW TPYIIIBI, TPABIIAM U
HOpMaM MOBEICHUsI, IPUHATHIM B POCCUIICKOM 00IIIeCTBE HA OCHOBE POCCUICKHIX 0a30BBIX KOHCTUTYIOHHBIX HOPM M IIEHHOCTEI;

— HCTOPUYECKOE MPOCBelIcHHE, (HOPMUPOBAHUE POCCUICKON KYJILTYPHOU U IPaKIAHCKOW UACHTUYHOCTH 00YYaIOIIUXCS;

— pa3BUTHE JIHWYHOCTH, CO3JaHHWE YCIOBHMHA IS CaMOONpEIENEHUS M COIMAJIN3allMM Ha OCHOBE COIMOKYJIBTYPHBIX, JYXOBHO-HPAaBCTBEHHBIX
[IEHHOCTEHN M IPUHATHIX B POCCUICKOM OOIIIECTBE MTPABHII 1 HOPM ITOBE/ICHHUS B MHTEpECaX YeIOBeKa, CeMbH, OOIIECTBA U TOCY/1apCTBa;

— (dopmupoBanne y oOyuaromuxcsi 4yBCTBa MAaTPUOTH3MA, TPAXKAAHCTBEHHOCTH, YBAKEHUS K MaMsITH 3amuTHUKOB OTeuecTBa u nojsuram I'epoes
OrteyecTBa, 3aKOHY W TIPABOIIOPSZIKY, YEJIOBEKY TPY/Ia U CTapllieMy MOKOJICHHIO, B3AUMHOTO YBKEHHUsI, 0EPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIIEIHIO
Y TPaJAWIHASIM MHOTOHAITMOHAIBHOTO Hapo/a Poccuiickoit denepanyn, mpupoe U OKpyKarollei cpeae;

— YCBOEHHME OOYyYaloOUIMMHCA 3HAaHUN HOPM, JyXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH, TpaaWIui, KOTOpbIe BBIPaOOTAJ0 pPOCCHiIICKOe OOIIecTBO
(conmampsHO3HAYNMBIX 3HAHUH);

— (opmMupoBaHue n pazBUTHE TUIHOCTHBIX OTHOIIEHUH K 3TUM HOpMaM, IIEHHOCTSIM, TPAAHIUAM (X OCBOSHHE, TPUHSTHE);

— mpuoOpeTeHre COOTBETCTBYIOIIETO 3THM HOpMaM, LIEHHOCTSIM, TPaAULMSIM COLHOKYJIBTYPHOTO OIBITA MOBEJCHHUS, OOIIEHHUS, MEKINYHOCTHBIX
COLIMAIBHBIX OTHOIIEHUH, TPUMEHEHUS MTOJTyIeHHBIX 3HAHUI;

— JIOCTIDKEHHE JMYHOCTHBIX PE3yJIbTaTOB OCBOEHHS 001Ieo0pa3oBaTenbHbIXx nporpaMM B cooTBeTcTBHU ¢ PI'OC HOO (oco3HaHme poccHiiCcKoi
IPaXIaHCKOH HMIEHTUYHOCTH; CHOPMHUPOBAHHOCTH LEHHOCTEH CAMOCTOSITEIBHOCTH M HHHUIMATHBBI; TOTOBHOCTH OOyYaromMXCs K CamMOpa3BUTHIO,
CaMOCTOSITETTFHOCTH 1 JIMYHOCTHOMY CaMOOTIpEeNICHHI0; HaJMYne MOTHBAIINHN K IIeJIEHANPaBICHHOMN COMMATFHO 3HAYUMOI JesITeTbHOCTH;

- c(OpMHUPOBAHHOCTh BHYTPEHHEH MMO3UIINH JITYHOCTH KaK 0cO0O0Tr0 IEHHOCTHOTO OTHONICHUS K ce0e, OKPYKAIOIINM JIFOSIM M KU3HH B IIEJTIOM).

— BocnurarenbHas IesSTENBPHOCTh IUIAHHPYETCS H  OCYIISCTBISAETCS Ha OCHOBE AaKCHOJOTHMYECKOTO, aHTPOMOJIOTHYECKOTO, KYJIbTYpPHO-
HMCTOPUYECKOTO, CUCTEMHO-JESATEILHOCTHOTO, JIMYHOCTHO-OPUEHTHPOBAHHOTO ITOAXOJ0B W C YYETOM NPUHIUIIOB BOCIHTAHUS: TyMaHHCTUYECKON
HaIpaBJIeHHOCTH BOCIIUTAHUS, COBMECTHOM NEATENbHOCTH JETeH M B3POCIBIX, CIEIOBAHIS HPABCTBEHHOMY IpPHMEpPY, O€30MacHON KHU3HEeNEATEIbHOCTH,
WHKJTIO3UBHOCTH, BO3PACTOCOO0PA3HOCTH.

— Ilporpamma BocmHTaHUS pealM3yeTCs B EAMHCTBE YYCOHOW M BOCIMTATENBHOW JAEATEIHHOCTH IO OCHOBHBIM HANpPAaBICHHUSIM BOCIIHTAHUS B
cootBerctBun ¢ ®I'OC HOO wu oTpakaeT TOTOBHOCTh OOYYArOIIHMXCS PYKOBOJICTBOBATHCS LIEHHOCTAMH M IPHOOpETaTh IMEPBOHAYAIBHBIA OIBIT



JeSITeTbHOCTH Ha X OCHOBE, B TOM YHCJIE€ B YaCTH:

— I'paxpganckoro BocmHTaHHs, CHOCOOCTBYIOIIErO ()OPMHPOBAHHIO POCCHHCKON TPaKAAHCKOW HICHTUYHOCTH, MPHHAAJIEKHOCTH K OOLIHOCTH
rpaxmaH Poccuiickoit ®@enepanun, Kk Hapoxy Poccnm kak MCTOYHHMKY BiacTh B PoccuiickoMm rocymapcTBe M CyOBEKTy ThICSYENETHEH POCCUHCKOM
TOCYJapCTBEHHOCTH, YBaXKEHU K IIpaBaM, cB0Oo1aM U 00513aHHOCTSIM TpaskAaHuHa Poccun, mpaBoBOi 1 MOJAUTHUECKON KYJIBTYPBIL.

— TlaTpuotnueckoro BocnuTaHHs, OCHOBAaHHOTO Ha BOCIHMTAaHHUHM JIIOOBU K POAHOMY Kpato, PonuHe, cBoeMy Hapoay, yBaK€HHS K IPyTUM Hapoaam
Poccum; nctopudeckoe mpocgerenne, GopMUPOBaHIE POCCHICKOTO HAITMOHAIBHOTO HCTOPUIECKOTO CO3HAHMS, POCCHICKON KyIbTYPHONU HACHTUIHOCTH.

— JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUSI HA OCHOBE AYXOBHO-HPABCTBEHHOH KyJIbTYphl HApoJ0B Poccuu, TpaJuIlMOHHBIX peauruil Hapoaos Poccuu,
(hopMupoBaHUE TPATUIIMOHHBIX POCCHHCKHUX CEMEWHBIX IIEHHOCTEH; BOCITUTAHWE YECTHOCTH, TOOPOTHI, MIJIOCEPANS, CIIPABEIINBOCTH, IPYKEITIO0US U
B3aMIMOTIOMOIIIH, YBKEHUS K CTAPIINM, K TAMSTH IPEIKOB.

— DCTETHYECKOTO BOCIHMTAHUS, CIIOCOOCTBYIONIETO (DOPMUPOBAHUIO ICTETUYCCKON KYJIbTYphl Ha OCHOBE POCCHMCKHMX TPAJMIIMOHHBIX JTyXOBHBIX
[IEHHOCTEH, MTPHOOIIEHNE K JTy4IIUM 00pa3iaM OTe4eCTBEHHOT'O H MUPOBOTO HCKYCCTBA.

— ®Ou3MYECKOro BOCIMTAHMS, OPUCHTHUPOBAHHOIO Ha ()OPMHUPOBAHHE KYJIBTYPHI 3J0POBOI0 00pa3a >KM3HM M SMOIMOHAILHOTO OJaromoiydus —
pa3BuThe GU3NIECKUX CIMOCOOHOCTEH ¢ YUETOM BO3MOXKHOCTEH M COCTOSHUS 3A0POBbS, HABBIKOB 0€30MACHOTO IMOBEACHUS B MPUPOIHON M COIMAIBLHON
cpene, Ype3BhIYaHBIX CHUTYAIIHSIX.

— TpymoBoro BoCIUTaHWs, OCHOBAaHHOTO Ha BOCHHUTAHWU YBKEHUS K TPYHAy, TPYISAIIMMCS, pe3yibTaraM TpyAa (CBOETO M JAPYTHX JIOACH),
OpHUCHTAlMN HAa TPYAOBYIO ACATCIbHOCTH, IMOJTYUYCHUC HpO(beCCI/II/I, JIMYHOCTHOC CaMOBBIPpAXKCHUE B MPOJAYKTUBHOM, HPABCTBCHHO HOCTOﬁHOM Tpyac B
poccuiickoM o0IecTBe, JOCTHKEHHE BEIAIONINXCS PE3YJILTATOB B IPO(PECCHOHATEHOH /IS TeIbHOCTH.

— DKOJIOTUYECKOTO BOCHHUTAHUS, CIIOCOOCTBYOIIEro (hOPMUPOBAHUIO 3KOJOTHYECKON KYIBTYPBI, OTBETCTBEHHOI'O, OEpEKHOTO OTHOIIEHHUS K
HPUPOJE, OKPYKAIOLIEH CpeZie Ha OCHOBE POCCUHCKUX TPAJULMUOHHBIX JYyXOBHBIX LIEHHOCTEH, HABBIKOB OXPaHbI, 3aIUThl, BOCCTAHOBIJICHUS IIPUPOABIL,
OKpY>Kalollle cpebl.

- HeHHOCTI/I Hay4YHOI'O IIO3HAHHA, OPUCHTUPOBAHHOTO HAa BOCIHUTAHUC CTPEMIICHUA K IMO3HAHUIO 06651 U Apyrux J'IIOZ[GfI, mpupoabl U O6IIIeCTBa, K
MOJTyYEHUIO 3HAHHIA, KAYeCTBEHHOT'O 00Pa30BaHUS C YIETOM JTMYHOCTHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH.

— BocnuraTtenpHBI TOTEHIMAN IpeIMeTa MOXET OBITh pealu30BaH uepe3 ydacThe OOydYalomuXcs B MEPONPHATHAX, IPEIyCMOTPEHHBIX
®denepabHBIM KaJIEHAAPHBIM TIIAHOM BOCTIUTATEIBHONW PaOOTHI:



ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE

Ne ara nudpoBLIe

Tema ypoxka Koutposabubie IlpakTnyeckue A p
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE

padoThI padoThI
pecypchl

®dusnka — Hayka 0 IPUPOJIC.

1 Hayunnie MeT(})] Bl HO?I,)H;HIfﬂ 1 bubmorexa [JOK

Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JIIOIeH
MexaHnndeckoe JBHKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE ITPsAMONIMHETHOE 1 bubnnorexka [JOK
JBHKCHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEeHHOE MPSMOTIUHENHOE 1 bubmuoreka [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y CKopeHue 1 bubnmoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBU>KeHue MaTeprualibHOM TOUYKH IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
8 [TpuHtIMTT OTHOCHUTENLHOCTH [ amuest. 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c32e2
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https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HuepuuanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

9 cynepno3uiuu cui. Bropoii 3akon bubmmorexa [TOK
yrep H ’ p . https://m.edsoo.ru/ffOc3be8
HproTona asis MatepuanbHON TOUKH

10 Tpetuii 3akon HeroToHa niis bubnnoreka [HOK
MaTepUaAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHusi. Cumna

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuina tpenusi. Koadduument tpenus.

13 Cuia cgn OTI/IBJ'ICI-(II)I/I(IS)I pu BI/I)P;(eHI/H/I bubmorexa HOK

p P https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH HJIM Ta3e
[locTynarenbHOE U BpaliareibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnunorexa [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HNMnynsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYEK. bubnmuorexa [JOK
NmMnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uUMITyJbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepualbHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU DHEPIUU

17 [ToTeHmanbHas YHEPTHUS. bu6mmoreka [IOK
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[ToTenuuanpHas sHEprUs yrpyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuunanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ffOc461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HEMOTEHIMAIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPruu

JlabGopaTtopHnas pabota Nel
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3NHOBOTO KIyTa»

KonTponbHas padora no teme
«Kunemaruka. /[unamuka. 3akoHbI
COXpaHEHHUs B MEXaHUKE

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
neuxenue. Audpoysus

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

22

23

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konuuecto
BemlecTBa. [locrosuHas ABoraapo

24

TermmoBoe paBHOBecue. Temneparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEe KHHETUYECKON IHEPTUn bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlabopaTtopHnast pabota Ne2

28 «HccnenoBaHue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a»

29 N3omnporneccsl B U1€aIbHOM Ta3e U UX bu6nmoreka [JOK
rpagudeckoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
BuyTtpennsist sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crocoObI e€ m3MeHeHus. KonmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UI€ATHHOTO
rasa

bubmuorexa [JOK

31 Brwt Temonepean https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEIIECTBA.

32 KonunuecTBo Tennotel npu bubmmorexa LIOK

. https://m.edsoo.ru/ff0c5c36
Tertonepenayde. AnuadbaTHbBIN TIpolece

33 IIepBblil 3aKOH TEPMOAUHAMUKU U €TI0 bubnuoreka [IOK
IIPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc

34 HeobOpaTtumocTs mporieccoB B bu6mmoreka [IOK
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npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOHEPTETHKU
38 O6o6maromuit ypok «MounekymspHas bubnnoreka [JOK
¢usnka. OCHOBBI TEPMOAMHAMHUKID) https://m.edso0.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynsipaas pusuka. OCHOBBI bubnnorexa LIOK
YIIP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpazoBanue 1 KOHIEHCAIHSI. bubnnorexka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAsI U OTHOCUTETbHAS
41 BJIAKHOCTh BO3/1yxa. HachIleHHbIN bubmmorexa LIOK
Ayxd. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
42 amopdHbIe Tena. AHU30TPONHA bubnuoreka [IOK
CBOMWCTB KpHCTaJUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
KkpucTayisl. COBpEeMEHHBIC MaTEePHAITBI
[MnaBneHue U KpUCTATUTH3AIIHSL.
43 VnenbHas TeNioTa MaaBiIeHUs bubmmorexa LIOK
g ' https://m.edsoo0.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 Y 0
PABHEHHE TEILIOBOTO banatca https://m.edsoo0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnnoreka [HOK

3apsn. [IBa BUa SIEKTPUYECKUX

https://m.edsoo.ru/ffOc6bcc
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOAHUKH. 3aKOH COXPaHEHHUS bubmmorexa [IOK
YHpOBOA ’ P https://m.edsoo.ru/ffOc6bcc
AIIEKTPUIECKOTO 3apsaa
B3aumoneiictBue 3aps10B. 3aKOH
47 Kyimnona. ToueuHbIN DJIEKTPUIECKHAI bubmnorexa [IOK
¥y ’ p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHumn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJe. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit 371eKTpOCTaTHIECKOTO
49 nond. ITorennuan. PazHocts bubmmorexa [TOK
' Hait. https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubnnorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnexTpoéMrocTh. KoHInencaro
p a p https://m.edsoo.ru/ff0c7126
DJEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsKEHHOTO bubnnorexa [IOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
JlaGopatopHas pabota Ne3
53 "N3mepeHne 31IeKTPOEMKOCTH
KOHJieHcaTopa"
[IpuHIUI NECTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMMPOBAJILHOTO

anmnapara, CTpyWHOIo IpUHTEpa.
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DneKTpocTaTUUeCcKast 3alluTa.
3azemileHue AIeKTPOpruOOpOB

55

DNEKTPUUECKUN TOK, YCIOBUS €TI0
cyuiectBoBaHusA. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jyist
y4acTKa [enu

56

[TocnenoBarenpHOE, TApaLIEIBHOE,
CMEIIaHHOE COeTMHEHHE
npoBoAHKUKOB. JlaboparopHas pabota
Ned «3yuenue cMeliaHHOTO
COCIMHEHUS PE3UCTOPOBY

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

57

58

59

60

PaboTa 1 MOIITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenma

3akon OMa A1 OJTHOM (3aMKHYTOI)
anexkTpuyeckoit nenu. Kopotkoe
3ambikaHue. JlabopaTopHas pabora
No5 «M3mepenne DJ1C ncrounnka
TOKa ¥ €r0 BHYTPEHHETO
COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJI0B. 3aBUCUMOCThH
COHpOTI/IBJ'IeHI/ISI METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

ONEKTPUYECKUN TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX ITy4YKOB

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

61

[TomynpoBoiHUKH, UX COOCTBEHHAS U
IpUMecHas MpoBoAUMOCTh. CBOMCTBA
p—~n-niepexoaa. 11oynpoBoIHUKOBEIE

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



https://m.edsoo.ru/ff0c74f0
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npudopHI

DJIEKTPUYECKUI TOK B pacTBOpax U
paciuiaBax 3J€KTPOJIUTOB.

bu6mmoreka [IOK

62 DIIEKTPOIUTHYECKAST JUCCOLIHAITHSI. 1 https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DJIEKTPUUYECKUI TOK B Ta3ax.
CaMOCTOSITETbHBIN U bubmuorexa [JOK

63 . 1
HECAMOCTOSTENBHBIN pa3psa. MomaHus. https://m.edsoo.ru/ff0c84ae
ILnazma
DneKkTpruuecKkue mprudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnnoreka [JOK
npumeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0marmui ypox 1 bubmuoreka [JOK
«DNEKTPOAUHAMUKA» https://m.edsoo.ru/ff0c88be
KonTponbHas pabora no teme

66 «Inektpocraruka. [TocTosHHBIN 1 bubnuoteka [JOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpPEeaax»

67 O6o06maromuii ypok mo TemMam 10 1 bubnmnoreka [JOK
KJ1acca https://m.edsoo.ru/ff0c8c56

68 O6o6mmaromuii ypok o Temam 10 1 bubnmnoreka [JOK
KJ1acca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Koutpoaensie  Ipakruveckue il:;:eﬂl/lﬂ :)I;l[()l;l;z?;fenbnme
padoThI padoThI pecypeni
[TocTostHHBIE MATHUTHI U UX

1 B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmoreka LIOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edso00.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarsuTHO€ noje NpOBOJHUKA C

5 ToKOM. OnbIT DpcTena. 1 bubnnorexa [JOK
B3aumopencTeue npoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas padora Nel «3yuenue 1 1 bubmmnoreka [HOK
MAarHUTHOTO IOJIA KaTYLIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTtopHas pabota Ne2 1 1 bubmuoreka [IOK
«UccnenoBanue nercTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS HA

5 JBIOKYIIYIOCS 3apsKEHHYIO YaCTHILY. 1 bubnuotexa [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJeKTpoMarHuTHas MHAyKus. [ToTok

6 BEKTOpa MarHuTHOM MHAYKIMU. 3J1C 1

WHIYKUIHUU. 3aKOH AJIEKTPOMArHUTHOM
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naaykuuu Gapanes

10

JlaGopaTopHas padota Ne3
«UccnenoBaHue SBiacHUS
ANEKTPOMArHUTHOU WHIYKIIHH))

NuaykTuBHOCTB. SIBIeHUE
camouHaykiuu. 9JIC caMOMHAYKIUH.
DHeprusi MarHUTHOTO TOJIsl KaTYLIKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue YCTpOﬁCTBa Hn ux
INPpUMCHCHUC: IIOCTOAHHBIC MAIrHUTEI,
QJICKTPOMArurThl, 3JICKTPOABHUIATCIIb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHUII,
HHAYKIOWOHHAA IMC€Yb

O6o06maromuit ypok «MarautHoe
noJje. DIeKTPOMarHuTHAsT HHIY KIS

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

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MaruuTtHoOe nose.
DNeKTpOMarHuTHasi UHIYKLIUSD

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHNYECKUE
koseOanus. 'apmonndeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHEprun

but6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHas pabota Ned
«HccnenoBanue 3aBUCUMOCTU
nepuoja MajbIx KojiebaHuil rpy3a Ha
HUTH OT JJIMHBI HUTH U MAcChl Tpy3a»

14

Koneb6arenpubiit koHTYp. CBOOOIHEBIE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820
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QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpE.
Amnanorus MCKIAY MCXaHUYECCKNMU U
SJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXpPAaHCHUA SHCPIrUr B UACAIIbHOM
KoJie0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipeacrasnenue o 3aTyxaromux
KosieOaHusx. BoIHy X 1eHHbIC
MeXaHUYeCKHe Kojebanus. Pe3onanc.
BbIHy X IeHHBIE 3JICKTPOMAarHUTHBIC
Kose0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsblit Tok. CUHYCOUJAIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYHOE U
JICWCTBYIOIIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEeHUs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. IIpoussoactso,
nepenavya u noTpedieHue
JIEKTPUUYECKON SHEPTUN

YCTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTrM4ECKNE PUCKU TIPU
IIPOU3BOJICTBE DJIEKTPOIHEPTUU.
KynbTypa ucnonb3oBanus
ANEKTPOIHEPTHH B MTOBCEAHEBHON
KU3ZHU

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324
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MexaHnudeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacIpoOCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH bubmmoreka [JOK
3ByKka. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubmmorexa LIOK
p ' https://m.edsoo.ru/ffOccfeQ
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmomnoxkarus
o5 KonrtponbHas pabora «Konebanus u bubmmnoreka [HOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [IOK
ToueuHslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p o R https://m.edsoo.ru/ffOcd4e0
M300paKeHU B IJIOCKOM 3epKajie
IIpenomnenue ceera. [TonHoe
28 BHYTpEHHee oTpakeHue. [IpenenbHbiil bubmuorexa [JOK
YI0JI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHUSI
JlaGopatopnas paborta Ne5
bubnunoreka LIOK
29 «M3mepeHne noka3aresns

MMPpCIOMJICHUS CTCKIIA»

https://m.edsoo.ru/ffOcd67a
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Jlunssl. [TocTpoenue n3obpaxkeHuil B

30 nuH3e. Dopmysia TOHKOH JIMH3BI. bubmmorexa [JOK
Y BeITIHCHIe THH3LL https://m.edsoo.ru/ffOcddle
Jlaboparopuas padota Ne6
31 «HccnenoBanue cBOMCTB
M300paXEHUI B TUH3AX)
Jucnepcus cBera. CIoXHbBINA COCTaB
32 6enoro ceera. LIer. JlaboparopHas
pabora No7 «Habmoienue aucriepcun
CBETa»
33 Nutepdepennus cpeta. udpakius bubnnorexa [JOK
ceera. JIudpakinonHas pemérka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubmmnoreka [HOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpuOOphI U yCTPOCTBa U
YCIIOBUS UX 0€301aCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHukH. [loctynarsl bubnnorexa [JOK
CIIELIMAIbHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH. Eus OK
37 3ameIeHre BpEMEHH B COKpAIlleHUe nommorexa L
— https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYJIbC PETSITHBUCTCKOM Eub OK
38 gacTullbl. CBSI3b MACCHI C YHEPTHUEH U nosmoreka 1
HMITYThCOM, DHEpIHA MOKOS https://m.edsoo.ru/ffOcfc68
39 KontponbHas pabota «OnrTuka. bubmuoreka [IOK

OCHOBBI crieNMaIbHON TEOPUU

https://m.edsoo.ru/ffOcf6f0
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OTHOCUTCIIBHOCTH)

®otonsl. Dopmyina Ilnanka. Dueprust

bu6nmoreka [IOK

40
¥ UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U KCCIICIOBAaHNE BuG 10K
noIMoTeKa
41 .0 A.T.
Poroopderra. ObiTe! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl portodrddexra. YpaBHeHHE
42 BﬁHmTegl)Ha J'Iqi)[q)(i)OTOB(i)(;eKTa bubmmorexa [JOK
A ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢portodaddexra
JlaBnenne cBera. Onbiter I1. H.
43 JlebeneBa. Xumuueckoe JAeiCTBIE bubmorexa HOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucrsa u
MIPAKTUIECKOE TPUMEHEHHE:
44
($OTORIEMEHT, POTOAATUHK,
CoJIHEUHasi ObaTapesi, CBETOIUO]T
45 Pemenue 3agad nmo reme « 3JI€MEHTBI bubnuoreka [{OK
KBaHTOBOW ONTHUKW) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopna no paccesHuro o-yactu Bubmmorexa [IOK
PROPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmorexa [IOK
47 IT b
OCTyRATH Hopa https://m.edsoo.ru/ff0dOafa
W3nydenue u nornoiieHue GoToHOB
48 MIpH MEepexoie aToMa C OJJHOTO YPOBHS bubmorexa I[JOK
p pexol . a yp https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha Opyroi. Buapl ciekTpoB
49 BousiHOBBIE cBOCTBA YacTUll. BoHBI bubmuorexa [{OK

ne bpoiina. KopnyckynsipHo-

https://m.edsoo.ru/ff0d0ca8
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BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3TyUeHHe

50

o1

52

53

54

55

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpeneneHnio cocraBa
PaIMOAKTUBHOTO U3ITYUYEHUS

CgoiicTBa anbda-, 6era-, raMma-
u3ny4yeHus. BiusHue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. ['aMma-nsinydenue

OHeprus CBA3M HyKJIOHOB B S7pE.
SnepHsle peakuuu. AnepHbiit
peaktop. [Ipobaembl, mepCreKTUBEL,
JKOJIOTUYECKHE ACIIEKTHI A1epHON
SHEPIreTUKHU

OnemeHTapHble YacTULIBI. OTKpBITHE
no3uTpoHa. MeTobl HaOmo1eH!s U
PErucTpanyy dJIEMEHTApHBIX YaCTHLI.
Kpyrusii cron «®yH1aMeHTaIbHbIE
B3anmMoaercTBud. EnMMHCTBO
(bu3nuecKoil KapTUHBI MUPa

Bun 38é31H0r0 HeOa. Co3Be3us,
SIpKUE 3BE3/IBI, IUIAHEThI, UX BUIAUMOC
nexenne. ColHEUYHAs CUCTEMaA

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

bubnmnorexa LIOK
https://m.edsoo.ru/ff0d1356

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38

56

Connue. ConHevyHast aKTUBHOCTb.
Ncrounuk sHeprun ConHua U 3BE3]1



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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3BE3bI, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI TNIABHOM
nocJieioBaTeabHOCTU. BHYyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O POUCXOKICHUU U
sBomtounu CoJiHIa U 3BE3]T

Mnineunsiii [1yTe — Hama ['anaktuka.
ITonoxxenne u nBuxenne CosHLa B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B IAPAX rajJaKkTHUK

Bcenennas. Pa3z0oeranue rajgakTuK.
Teopust bonbioro B3pbIiBa.
PenukToBoe n3iyuyenue.
MertaranakTuka
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Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPUIUKI

O6o6matomuit ypok. Ponb pusuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTMYECKOM, COLIMAIbHON 1
ATUYECKOH cdepax IesaTeIbHOCTH
YyeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto

(GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYyYHOU KapTUHE MUPA

64

O6o06maromuii ypok. Pons
(dbuzmvecKoit Teopun B HOPMUPOBAHUH
MPECTaBICHUN O (PU3NYECKOM
KapTHHE MHpa




Ob6o06maromuit ypok. Mecto
(hbU3UYECKOI KapTUHBI MHPaA B 00IIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAYyYHBIX PEJCTaBICHUN O IPUPOIE

66 IToBrOpenue. MarautHoe noie. 1
DNEeKTPOMarHUTHAS WHITYKIIHS
[ToBropenue. Ontrka. OCHOBBI

67 CHEIHAILHON TeOpUn 1
OTHOCHUTEIIEHOCTH
[ToBTOpenue. KBantoBas ¢usuka.

68 DNeMEeHTbI ACTPOHOMUH U 1 bubmorexa HOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJINYECKOE OBECITEYEHUE OBPA3OBATEJBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. ®wuszmka, 10 kmacc/ Msxumes .4, byxoBueB b.b., Corckuit H.H. mon pemakumeit
[TappentreBoit H.A., Akunonepaoe obmectBo «M3narensctBo «IIpocBemenuer»

2. Owusuka, 11 xmacc/ Msaxumes I'.JI., Byxosues B.B., Yapyrun B.M. nox penakiueit
[TapdentbeBoit H.A., Akiimoneproe oomiecTBo «M3aarenberBo «IIpocBemiennes

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. ®wusuka. 10 knace. Meroauueckoe nocobue, Ietposa M. A
2. ®wusuka. 11 knacc. MeTonuueckoe ocooue, [TerpoBa M. A.

3. ®wusuka. 10-11 xmacc. Meroauueckue MaTepuMaibl i yuuTens. ba3oBblii u
yriay6naenHsiit yposau. @I'OC", Tuxomupona C.

4. ®uszuka. KonTposb 3HaHuii, yMenuii u HaBbIKOB yuamuxcs 10-11 kmaccos. Basosblii u
npodunbHb ypoBHH 10 MsikuieBy

5. ®wusuka. [Toypounsie paspaborku. 10 kmacc. Baszosblii yposenb. Caypor IO. A. Ilo
MskumeBy

6. ®wusuxa. [Toypounsle paspaborku. 11 kmacc. Basosblii yposenb. Caypos I0. A. Tlo
MsikumeBy

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

NHTEPHET

1. bu6muoteka I1OK https://m.edsoo.ru

2. https://resh.edu.ru

3. Enunas xosutekius mudpoBbIXx 00pa3oBaTeIbHBIX PECYPCOB:
http://schoolcollection.edu.ru/catalog/

4. Caiit- «OnemeHTapHas pusuka» http://elfiz.ru/



https://m.edsoo.ru/ff0c3044
https://resh.edu.ru/
http://schoolcollection.edu.ru/catalog/
http://elfiz.ru/
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