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HHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma mo ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpeJHEro oOIero oopazoBaHus paspaboTaHa
Ha OCHOBE ITOJIOKCHUH M TPEOOBAHMUHU K pe3ysIbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOU MPOTPAMMEI,
npencraBieHHbix B PI'OC COO, a Takke ¢ yuétoMm QenepanbHOi pabouell mporpaMMbl BOCITUTAHHS U
KOHIEMIMU MpenoaaBaHus yueoHoro npeamera «@usuka» B 00pa3oBaTeNbHBIX Opranu3anuiax Poccuiickoit
denepanyy, pean3yIUX OCHOBHbIE 00pa30BaTeNbHbIE IPOTPAMMEI.

ConepkaHue IporpaMMbl IO (HU3MKE HANPaBICHO Ha (POPMHUPOBAHUE €CTECTBEHHO-HAY4YHOM
KapTuHbl Mupa obydaromuxcs 10—-11 kmaccoB npu oO0yueHun ux Qu3uke Ha 6a30BOM YpOBHE Ha OCHOBE
CHUCTEMHO-JIeATEIIFHOCTHOTO TIoxoa. [IporpamMma no ¢usuke coorBercTByeT TpeboBanusm ®I'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM M METalpeJIMETHBIM pe3yiabTaTaM oOOydeHHus, a TaKke
YUUTBIBAET HEOOXOIUMOCTh DPEATH3alUU MEXKIPEIMETHBIX CBA3eH (HU3UKH C €CTEeCTBEHHO-HAayYHBIMH
yueOHBIMU TpeMeTaMu. B Hell ompenenstoTcs OCHOBHbBIE LIETM M3Yy4eHHUs (U3MKU HA YPOBHE CPETHETO
obmero oOpa3oBaHMs, IUIAaHUpPYEMble Ppe3yJabTaTbl OCBOEHUS Kypca  (DU3MKM:  JIMYHOCTHBIE,
MeTanpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma o ¢pu3uKe BKIIOYAET:

® [UIaHMpYEMblE pe3yJbTaThl OCBOCHMSA Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM 4YHCIE

NPeMETHBIE Pe3yJIbTaThI [0 TOAaM 00y4YEHHS;

e cozaepxkaHue yueOHoro npeamera «Pu3uKay Mo rojxaM o0y4eHusl.

®du3nka Kak Hayka 0 HanboJiee OOLIMX 3aKOHAX MPHUPOBI, BEICTYIIAsl B KAUECTBE YUEOHOTO MpeaMeTa
B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJaJ B CHCTEMYy 3HaHUH 00 okpyxkaromem mupe. [IkonbHbII Kypc
(GU3UKN — CUCTEMOOOPA3YIOIINH IJIsl €CTECTBEHHO-HAYYHBIX YU4EOHBIX PEAMETOB, MOCKOIBKY (U3NYECKUe
3aKOHBI JIEXKAT B OCHOBE IIPOIIECCOB U SIBJICHUHN, U3y4aeMbIX XUMHEH, Onosoruei, pusnueckoit reorpadueit
U acTpoHoMHuel. Mcronp30BaHne U aKTUBHOE NMPUMEHEHHE (U3MUECKUX 3HAHUM OmpejesseT XapakTep U
pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHH B cpepe IHEPreTHKH, TPAHCIIOPTA, OCBOCHUSI KOCMOCA, MOTYYCHHUS
HOBBIX MAaTEpUaJIOB C 33aJaHHBIMU CBOMCTBaAMH W Apyrux. M3ydenue Qpu3nku BHOCHUT OCHOBHOW BKJIAJ B
(dbopMHpOBaHHE ECTECTBEHHO-HAyYHOH KapTHHBI MHpa oOydaromuxcs, B (OPMHPOBAHUE yMEHUH
MPUMEHATh HAyYHbIH METO/ IO3HAHUS MIPU BBIIOJIHEHUHM UMHU YYEOHBIX UCCIIEJOBAHUM.

B ocHOBy kypca (u3uku st ypoBHS cpelHero o0Iero oopa3oBaHus MOJOXKEH sl UAEH, KOTOpbIe
MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €0 HOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypC SIBJISETCS JIOTUYECKHU 3aBEPUIEHHBIM, OH COJIEPKUT
MaTepHall U3 BCeX Pa3/ieioB (PH3UKH, BKIFOYAET KaK BOMPOCHI KIACCHYECKOH, TaK U COBPEMEHHOH (DU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C Hell Martepuan Kypca (u3ukum OObEIUHEH BOKPYT
¢usnyeckux Tteopuid. Bemymmm B Kypce sBusieTcss (OpPMUPOBAHHE NPEICTABICHHA O CTPYKTYPHBIX
YPOBHSIX MaTEpUH, BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. EE peanmzanust nOpearnonaraeT HUCHOJIb30BaHHE T'yMaHHUTapHOTO
NOTeHIMaNa PU3NUECKON HAYKH, OCMBICIICHHE CBSI3H Pa3BUTHs (PU3UKHU C Pa3BUTHEM OOIIECTBA, a TAKKE C
MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U KOJIOTMYECKHMHU POOIEMaMH.

Hoes npuknaouoti nanpaenennocmu. Kype Gu3uku npeanogaraeT 3HakOMCTBO € IIUPOKUM KPyroM
TEXHUYECKUX U TEXHOJIOTUYECKUX MPHIIOKEHUN U3yUYEHHbIX TEOPU U 3aKOHOB.

Hoes sxonocuzayuu peann3yercsi IOCPEICTBOM BBEJCHUS 3JIEMEHTOB COAEPIKAHUS, MOCBIIIEHHBIX
HKOJIOTHUECKUM Npo0IeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHBI C PAa3BUTHEM TEXHHMKH M TEXHOJOTHH, a
TaKxke 00CyXxIeHUs POoOJIeM pallMOHAIBHOTO IPHPOIOIIONb30BaHUS U SKOJIOTMYECKO O€30MaCHOCTH.

CrepXHEBBIMH 3JIEMEHTAMH Kypca (pU3MKHM Ha YpOBHE CPEIHEro ooOmero oopa3oBaHuUs SIBISIOTCS
¢uznyeckue Teopuu (HopMHUpPOBAHUE MPEJICTABICHUN O CTPYKTYpPE MOCTPOCHUS (PU3NUECKON TEOPHH, POIH
(GyHIaMEHTAIBHBIX 3aKOHOB ¥ TIPUHITUIIOB B COBPEMEHHBIX TPEACTABICHHUSIX O MPUPOJE, TPAHHIIAX
MPUMEHUMOCTH TEOPHUH, JUTsl OMMCAHHUS €CTECTBEHHO-HAYYHBIX SBICHUH H MTPOIIECCOB).
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CucTeMHO-IIeATeNbHOCTHBI TMOJIX0A B Kypce (U3MKU peamu3yeTcsl HpexJIe BCero 3a Cuér
OpraHu3aliy SKCTIIEPUMEHTAIFHON JeATeNIbHOCTH oOydatommxcs. s 6a30Boro ypoBHs Kypca (QpHU3UKH —
3TO KCIOJIb30BAaHUE CUCTEMbI ()POHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIa0OpaTOPHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uKe OObeIWHEHBI B OOIIMN CIUCOK YYCHHYECKHX MPAKTHUECKUX padoT.
Boigenenue B ykazaHHOM TiepeyHe J1a0OpaTOpPHBIX pabOT, MPOBOAMMBIX JJsi KOHTPOJS U OLEHKH,
OCYIIIECTBIISETCS yYaCTHUKaMHU 00pa30BaTEIbHOTO IMpoIecca MCXOAs M3 OCOOCHHOCTEH IUIaHMPOBAHMS U
ocHamleHHsl kKaOuwHeta ¢u3uku. [lpm 3TOM oOecrmeunBaeTcsi OBIAJACHHE OOYYAIOUIUMHUCS YMEHHSIMH
MIPOBOAUTH KOCBCHHBLIC H3MCPCHUA, HCCICOAOBAHUA 3aBUCUMOCTEN (1)I/I3I/ILICCKI/IX BCJIMYMH W TTOCTAHOBKY
OIIBITOB TI0 MPOBEPKE MPEIOKEHHBIX TUITOTE3.

Bonpmoe BHHUMaHUE YACIACTCA PCUICHUIO paC‘léTHBIX U Ka4YeCTBCHHBIX 3a1ay. HpI/I 9TOM 1A
pacy€THBIX 3aJ1ad MMPUOPUTETOM SIBIISIOTCS 3aJ]a4M C SBHO 33IaHHON (PU3UYECKON MOACIBIO, TIO3BOJISIFOIITIE
NPUMEHITh M3Y4EHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasfenia Kypca, TaKk U HUHTErpupys
3HAHUS U3 Pa3HbIX Pa3aciioB. I[J'[SI Ka4C€CTBCHHBIX 3aJa4 IPUOPUTCTOM ABJIAIOTCA 3aaHUA HaA 00BsICHEHHE
MpOTeKaHus (PU3MUECKUX SBICHHUN U MTPOIIECCOB B OKPYKAIOIICH KU3HH, TpeOyrolue BeiOopa (pu3maeckoit
MOJIENIN JJISl CUTYallMH NPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu DPI'OC COO k MarepHasbHO-TEXHHYECKOMY O00eCIeYeHHIO
yueOHoro mporecca 0a30BbIi ypOBEHb Kypca ()M3MKH HAa YPOBHE CpeIHEro OOIIero oOpa3oBaHUs JTOJHKEH
U3y4yaTbCs B YCJIOBMAX NPEAMETHOro KabuHeTa (PU3MKM WIM B YCIOBMSAX MHTEIPHPOBAHHOIO KaOMHETa
NPEMETOB €CTECTBEHHO-HAyYHOro IMKiIa. B kabuHere (U3MKKM JOIKHO OBITH HEOOXOIUMOE
nabopaTopHoe 000pyaOBaHWE JUIS BBHIMOJHEHHsS YKa3aHHBIX B NpOrpaMMme 10 (QH3HKE YYEHHUYECKUX
HPaKTHYECKUX PadOT U IEMOHCTPAIIMOHHOE 000pyJOBAaHHE.

JleMoHCTpanmoHHOE 000pynoBaHue (HopMUpPYETCs B COOTBETCTBUH C IMPHHIUIIOM MUHHMAJIbHOM
JIOCTaTOYHOCTH W 00eCHeYMBaeT IOCTAHOBKY IEPEUYHCIEHHBIX B IMpOTrpaMMe MO (HU3HKE KIFOUEBBIX
JEMOHCTpalMid Il  MCCJENOBAaHMSI  M3ydyaeMblX SIBJIEHHH W IPOLIECCOB, ASMIIUPUYECKUX U
(byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYECKHX MPUMEHEHHH.

JIabopatopHoe o00OpynOBaHME Ul YYEHHYECKHUX IIPAaKTUUECKUX paboT ¢opmupyeTcst B BHIE
TEMAaTUYECKHX KOMIUICKTOB M 00ECleurnBaeTCcs B pacyére OJHOTO KOMIUIEKTa Ha JIBYX OOYYaIOIIMXCS.
Temaruuecknue KOMIUIEKTHI J1a00paTOpHOro 00OpYJIOBaHUS JOJDKHBI OBITH NMOCTPOEHBI HA KOMILIEKCHOM
HUCIIOJIb30BAHNU aHAJIOTOBBIX U III/I(prBBIX HpI/I60p0B, a TaKKC KOMIIbIOTCPHBIX U3MCPUTECIIbHBIX CUCTEM B
BUIe HU(PPOBBIX JT1a00OPATOPHIi.

OCHOBHBIMH LIEJISIMU U3y4eHUsI GU3UKHU B 00111eM 00pa30BaHUM SIBIISIOTCS:

e (dopmupoBaHHe WHTEpeca M CTpeMIICHHS OOyJalomMXCs K HAyYHOMY H3YYEHHUIO HPHPOIHI,

pa3BUTHE UX UHTEJUICKTYAIbHBIX H TBOPUYECKUX CIIOCOOHOCTEIH;
® pa3BHUTHE NPEJICTABICHUI O HAYYHOM METOJe MMO3HAaHHUI M (POPMHUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOUICHHUS K OKPYKAIOIIUM SIBICHHUSM;

e (QopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysibTaTa U3y4eHHs OCHOB CTPOCHHUSI MaTePHH U
(byHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (opMupOBaHNE YMEHUN OOBSCHATH SIBJICHUS C UCTIONH30BAaHUEM (PH3MUECKHUX 3HAHUI M HAyYHBIX
JI0Ka3aTeNbCTB;

e (QopMHpOBaHHE NPEACTABICHUN O ponM (U3UKU JUISL PA3BUTHS JPYTHX €CTECTBEHHBIX HAYK,
TEXHUKU ¥ TEXHOJIOTHA.

JlocTikeHHne STHX Iielell oOecriedrBaeTcs PemIeHueM CIEAYIOIIUX 3aaad B IPOIecce N3ydeHUs
Kypca (U3HMKH Ha YPOBHE CPEIHET0 0011ero 00pa3oBaHus:

® IpUOOpPETEeHUE CUCTEMBbI 3HAHUHM 00 OO0ImUX (PU3MUSCKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPUSIX,

BKJIIOYass MEXaHHKY, MOJIEKYJSIPDHYIO (U3MKY, 3JIEKTPOJMHAMHUKY, KBAaHTOBYIO (U3HUKY U
3JIEMEHTHI aCTPOPH3HKH;



e (QopMHpPOBaHHE YMEHHH MPHUMEHSITh TEOPETHUECKHE 3HAHMS Ui OOBSCHEHUS (DU3MYECKHX
SIBIICHUH B MPUPOJIE U IS IPUHATHS MPAKTHYCCKUX PEIICHUH B TIOBCEIHEBHOW YKH3HH,
® OCBOEHHE CIIOCOOOB pEIlIeHUs PA3IUYHBIX 33]1a4 C SIBHO 3a/laHHOM (PU3MYECKON MOJIETIbIO, 3a/1aY,
MOJIPa3yMEBAIOIINX CAMOCTOSITEIILHOE CO3MaHNe (PU3UYECKOW MOJCIH, aJCKBATHOW YCIIOBUSM
3a/a4u;
e TMoOHMMaHue (U3NYECKUX OCHOB W MPHUHIUIIOB JCHCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTHYECKHX TPOIIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPEIY;
® OBJAJICHHEC METOJaMU CaMOCTOSTEIIBHOTO IUIAHUPOBAHUS M TPOBEACHUS  (PU3HUECKUX
OKCIIEPUMEHTOB, aHalW3a W WHTEPHpETaluud WHQPOPMAIUK, ONPEICIICHUS JIOCTOBEPHOCTH
MOJTy4E€HHOTO pe3yJIbTaTa;
® CO3/laHM€ YCJIOBUM [JI pPa3BUTUS YMEHHUH MPOECKTHO-UCCIEI0BATEIBLCKON, TBOPUYECKOM
NeSTSIILHOCTH.
Ha n3yuenue ¢usuku (0a30BbIH YPOBEHB) Ha YPOBHE CpeHETO 001Iero oopazoBanus oTBoguTcs 136
yacoB: B 10 kimacce — 68 gacoB (2 yaca B Hefienm0), B 11 kmacce — 68 yacos (2 4aca B HeJIEI0).
[Ipennaraemsrii B mporpamMme 1o (hPU3MKe NepedeHb JJA00OPATOPHBIX U MPAKTUICSCKUX PabOT SIBJISCTCS
PCKOMEH/IOBAaHHBIM, YYUTENb JEJAeT BBHIOOP MPOBEICHUs Ja0OPATOPHBIX PabOT U OMBITOB C YYETOM
WHIMBHIYAJIbHBIX 0COOCHHOCTEH 00yJarONTIXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOIbI HAYYHOT O O3HAHUS
®u3uka — Hayka o npupoze. Hayunsle MeTOAbpl MO3HAHUS OKpYKarolero Mupa. Poipb skcriepruMeHnTa
Y TEOPHUH B MIPOLIECCE MO3HAHUS MPUPOIBL. DKCIIEPUMEHT B (DU3UKE.
MonenupoBaHue (U3NIECKUX SBICHUH U TporieccoB. Hayuneie runote3sl. Ou3ndeckue 3aKOHBI H
Teopuu. [ paHUIIBl MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB. [ [pMHITUIT COOTBETCTBHS.

Ponb u Mecto pu3uku B popMHpOBaHMH COBPEMEHHON HAyYHOW KapTHHBI MHpPA, B MPAKTUICCKON
NEATEIBbHOCTH JIFOJIEH.

Jlemoncmpayuu

Amnarnorossle 1 IU(POBbIE N3MEPUTENIBbHBIE TIPUOOPHI, KOMITBIOTEPHBIE ATYHKH.

Paznea 2. MexaHuKa
Tema 1. Kunemamuka

Mexannyeckoe ABWKeHHE. OTHOCUTENBHOCTh MEXaHWYEeCKOro JABMKeHusA. Cucrema oOTcuéra.
TpaekTopus.

[lepememienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MaTepuaIbHOU
TOYKH, UX MPOEKIMH HA OCU CUCTEMbI KoopaAnuHaT. Cll0’KeHHE ePEMEIICHNH U CII0)KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMkeHue. [ paduku 3aBHCUMOCTH KOOpAMHAT,
CKOPOCTHU, YCKOPEHHUSI, IyTH U MEPEMEILEHNSI MaTepUaIbHOW TOUKH OT BPEMEHHU.

CBo0OoHOE naieHne. Y CKOpeHne CBOOOAHOrO MaieHusl.

KpusosnHeiiHoe nBuxeHHe. J[BHKEHUE MAaTEpUAIbHON TOYKM IO OKPYXKHOCTU C IIOCTOSIHHOM IO
MOJIYJI0 CKOpPOCTBIO. YTIIOBask CKOPOCThb, JHMHEHHass CKopocThb. Ilepuom u dyacrora oOpamieHus.
LentpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue yCTpoNCTBa U MPAKTUUECKOE MPUMEHEHHE: CITUIOMETp, IBUKEHUE CHAPSJIOB, LIETTHbIE
1 peMEHHBIE NTEPEAAYH.

Jlemoncmpayuu

Mopgenb cucTeMbl OTCUETA, MIUTIOCTPALUS KHHEMATHYECKUX XapaKTEPUCTHK IBUKECHHUS.

[Ipeobpa3oBanue ABMKEHUI ¢ NCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenuve Ten B BO3AyXE U B pa3peskeHHOM MTPOCTPAHCTBE.

Habnronenue nemxeHus Tena, OpOIIEHHOTO MO YIIIOM K TOPU30HTY M TOPH30HTAIIBHO.

N3mepenne yckopenusi CBOOOTHOTO MaIeHUsI.

HamnpasneHnue ckopocTy Ipu IBUKEHHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

N3yueHnne HEpaBHOMEPHOTO JBUKEHUS C LENbIO ONPEIETICHUS] MTHOBEHHOW CKOPOCTH.

UccnenoBanue COOTHOLIEHUS MEXAY MYTSIMH, IPOWIECHHBIMHU TEJIOM 3a MOCJIEA0BATENbHbBIE PABHBIE
MIPOMEXKYTKHA BPEMEHH IPU PABHOYCKOPEHHOM JIB)KEHHUU C HAYaJIbHOW CKOPOCTHIO, PABHOW HYIIIO.

N3yuenue aBmKeHUS IaprKa B BA3KOH KHIKOCTH.

W3yuenue aBuxeHus Tena, OpoIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun orHocurensHocTH ["anuies. [lepBbiil 3akoH HetoToHa. HEpIMabHBIE CUCTEMBI OTCUETA.

Macca Tena. Cuna. Ilpunuun cynepnosunmu cui. Bropoit 3akoH HploToHa ans maTepuanibHOM
Touku. Tpetnit 3akoH HproTOHA 14 MaTepUaNbHBIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tsoxecTH. [lepBast kocMuyeckasi CKOpOCTb.

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



Tpenne. Bunbl Tpenus (mokos, ckonbxenus, kauenus). Cuna tpenusi. Cyxoe tpenue. Cumna TpeHus
CKOJIbXKEHUS B cujia TpeHus mokos. Koaddumment tpenns. Cria COMpOTUBIICHUS TIPHU IBHKCHUN TEa B
KHUJIKOCTHU WJIU Ta3e.

[ToctynarensHOE M BpamaTeIbHOE IBHKCHIE a0COITIOTHO TBEPOTO Tea.

MOMEHT CuJIbl OTHOCUTENILHO OCH BpailieHus. [1nedo cuibl. Y CI0BuUs paBHOBECHS TBEPAOTO Tea.

TexHnuveckue ycTpoiicTBa M MPaKTUUECKOE MPUMEHEHHE: TOIIIMITHUKH, JIBHKEHUE UCKYCCTBEHHBIX
CITyTHHUKOB.

Jlemoncmpayuu

SIBnenne nHEpPIUN.

CpaBHeHME Macc B3aUMOJEICTBYIOIINX TE.

Bropoii 3akoH HeroToHa.

H3smepenune cu.

CnoxxeHue cui.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT Jie(hOpMaInu.

HesecomocTs. Bec Tena npu ycKOpeHHOM MOABEME U TTaJICHUH.

CpaBHeHHE CUJT TPEHUS TIOKOSI, KAUeHUS M CKOJIbKESHUSI.

VYcnoBust paBHOBecust TBEpAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamopHule pabomol

Nzyuenue aBuxeHus: Opycka 1Mo HaKJIOHHOW MIIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH CHJT YIPYTOCTH, BOSHHUKAIOIIUX B MPYKUHE M PE3MHOBOM 00pasIle, OT
ux aedopmaruu.

Uccnenoanue yciaoBuil paBHOBECHS TBEPAOTO Tela, UMEIOIIETO OCh BpaIllCHUSI.

Tema 3. 3akonst coxpanenusn ¢ mexanuke

Nmnynec MarepuanbHOW TOYKH (Tena), CHUCTEMbl MaTepHUajbHBIX TouyeK. VIMIynbC CHibl H
M3MEHEHUE UMITYJIbCa Tea. 3aKOH COXPaHEHUs! UMITylibca. PeakTHBHOE NBIKCHHE.

Pa6ora cuiibl. MOIIHOCTD CHITHI.

Kunerndeckas sHeprus MarepuanbHOU TOUYKU. Teopema 00 N3BMEHEHUH KUHETHYECKON SHEPTHH.

[TorennmanbHast »Heprus. [loTeHnmaneHash dHEPrus ynpyro AeGOPMHUPOBAHHOW MPYKUHBI.
ITorennmanbHas FHEPrus Tena BOJIN3U MOBEPXHOCTH 3EMIIH.

[ToTeHnMaNbHBIE M HEMTOTCHIUATbHBIC CHIIbI. CBsI3b paOOThl HEMOTCHIIMAIBHBIX CHJI C U3MEHEHUEM
MEXaHWYECKON 3HEPTUU CUCTEMBI T€Jl. 3AKOH COXPaHEHUS MEXaHUYECKON IHEPTHUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHudeckue yCTpONCTBA M MPAKTHUECKOE MPUMEHEHHUE: BOJOMET, KONED, NPYKUHHBIA MHUCTOJET,
JIBMOKCHHE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHUs UMITYJIbCa.

PeakTuBHOE ABUKEHUE.

[Tepexoa MOTEHIIMAIBHOM SHEPTUU B KHHETHUECKYIO U OOpaTHO.

Yuenuueckuui sxcnepumenm, nabopamopHule pabomol

N3ydenne abCcoMOTHO HEYNIPYTOro yaapa ¢ MOMOIIBIO IBYX OJJMHAKOBBIX HUTSHBIX MAasTHUKOB.

UccnenoBanne cBsizu pabOThl CHIBI ¢ M3MEHEHHEM MEXaHMYECKOW HSHEPruH Tejla Ha IMpUMepe
pacTsHKEHHUST PE3MHOBOTO JKIyTa.

Pasnea 3. MouiekysipHasi puznka ¥ TepMOAUHAMHUKA
Tema 1. Ocnogvl MoIEKYNAPHO-KUHEMUYECKOU Meopul
OCHOBHBIE  ITOJIOKCHMS MOJ'IGKYHHPHO'KI/IHGTI/I"ICCKOI‘/'I TCOPUHU HW HUX OIIBITHOC 000CHOBaHHE.
Bpoynosckoe nuxkenue. Auddysus. Xapakrep ABHKEHUS U B3aUMOJCHCTBHS 4acTUll BemecTa. Moaenu



CTPOCHHMSI Ta30B, KUAKOCTEH M TBEPIBIX TN M OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE 3THUX MOJECIICH.
Macca u pazmepsl monekys. Konndectso BemecTsa. [loctossHHas ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remnepatyp Lenabcust.

Monens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETHUECKON TEOpUN HI€aTbHOIO
ra3a. AOCoJIIOTHas Temreparypa Kak Mepa CpeHel KHHETHYeCKOM 3HEepruM TEMI0BOro JABMKEHUS YaCTHUI
raza. lllkana temneparyp KensBuna. ['azoBbeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akoH
Hamerona. M3omporiecchl B WaEaTbHOM Tra3e C IOCTOSHHBIM KOJMYECTBOM BeliecTBa. | padudeckoe
IpeJICTaBICHNE U30IIPOLIECCOB: N30TEPMa, U30X0pa, u300apa.

TexHnueckue ycTpoiicTBa U MpakTHYECKOe IPUMEHEHHE: TePMOMETp, OapomeTp.

Jlemoncmpayuu

OmnbIThI, AOKA3bIBAIOLIME JUCKPETHOE CTPOCHHME BellecTBa, (oTorpaduu MOJEKyJd OpraHHYeCcKUX
COECITMHECHUM.

OmnbITel 10 MU Py3Un )KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JABHIKCHHUS.

Mogens onbita llTepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOIEHCTBHS.

Monens, WUTIOCTpUpYIOILas MPUPOLY JABICHHS ra3a Ha CTEHKH COCy/a.

OnbITHI, WUTIOCTPUPYIOIINE YPaBHEHHE COCTOSHUS UICAIbHOTO Ta3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHAT€ HAa OCHOBE H3MepeHHH 00BEMa KOMHATHI,
JIaBJICHUSI U TEMIIEPATYypPhl BO3IyXa B HEH.

NccnenoBanue 3aBUCUMOCTH MEXAY IapaMEeTPaMu COCTOSIHUS Pa3pesKeHHOro rasa.

Tema 2. Ocnosvt mepmoounamuxu

Tepmoaunamuueckas cucreMa. BHyTpeHHss SHEprusi TEpMOIMHAMUYECKON CUCTEMBI M CIIOCOOBI €€
n3MeHeHus. KonmuecTBo TermoTsl U paboTa. BHyTpeHHss SHEPrust 0JJHOATOMHOT'O HI€aIbHOTO ra3a. Buipt
TEIUIONEepelaun: TEeIUIONPOBOJHOCTb, KOHBEKLHUS, H3JIyuyeHHe. YjaelabHas TeIUIOEMKOCTh BEIIECTBaA.
KonunuecTBo TemnoTsl npu Temionepeaaye.

[Tonsitre 06 agnabaTHOM mpouiecce. [lepBrIit 3akoH TepMoauHAMUKH. [IpruMeHeHre mepBoro 3aKoHa
TEPMOJIMHAMUKH K u3omporeccaM. ['padudeckas nuHTeprperanys padoTsl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpaTuMocTh IpoIieccoB B MPUPOJIE.

TennoBele Mammuel. [IpuHIMNBI AEWCTBUS TEIUIOBBIX MamiuH. [IpeoOpa3zoBaHus 3SHeprum B
TeroBbIX MammHax. Koag¢unuent momnesnoro neiictBus TemnoBoil Mammbel. [lukn Kapro u ero
KOX(PHILUEHT NOJIE3HOTO IEHCTBHSA. DKOJOTHUECKUE MTPOOIEMBI TEIUIOOHEPTETHKH.

TexHudyeckne yCTpOHCTBA M TNPAKTUYECKOE MPUMEHEHHWE: JBHUTaTeb BHYTPEHHETO CTOpaHUs,
OBITOBOI XOJIOAWIBHUK, KOHUIIMOHEP.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH SHEPTUU Teja MPH COBEPIIESHHH PaOOThI: BBUICT MPOOKU M3 OYTBHIIKHU 1O/
NeHCTBHEM  CKaTOro BO3/AyXa, HarpeBaHue »¢upa B JaTyHHOH TpyOke myTéM  TpeHus
(BUIEOIEMOHCTpAITHS ).

W3meHeHne BHYTpeHHEN sHepruM (TeMIepaTyphbl) Tea Mpu Terionepeaaye.

OmnpbIT 1Mo aarabaTHOMY PacIIMPEHHIO BO3IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu nmapoBoi TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPaHUSs, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOU TEMIOEMKOCTH.

Tema 3. Azpezamnuvie cocmoanus eeugecmea. Dazosvle nepexoovl

[TapoobpazoBanne u KoHmeHcarus. VMcmapenwe u kumneHue. AOCOMOTHAS W OTHOCHTENIbHAS
BJI&KHOCTh BO3AyXa. HacelmeHHsli map. VYjaenpHas TewioTa mapooOpa3oBaHUs. 3aBUCHMOCTb
TEMIIEPATYpPbl KUTIEHUS OT JIaBJICHHUS.



Teépmoe Teno. Kpucrammmaeckne u amopdHbie Tena. AHU30TPOIHS CBOMCTB KpHUCTAILIOB. JKuakne
kpuctaiuisl. CoBpeMeHHble MaTepuansl. [lnaBnenne n Kpuctayumsanus. YellbHas TEIUIOTA IJIaBJICHUS.
Cyonumarius.

YpaBHEHHE TETUTOBOTO OaiaHca.

TexHudeckne ycTpoWCTBa M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U MCUXPOMETP, KaJOPUMETD,
TEXHOJIOTHH MOJIyYE€HUSI COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCJIe HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCHIIIEHHBIX MAPOB.

Kunenune npy NOHNKEHHOM JaBJICHUU.

CniocoObl U3MEPEHUS BIIAYKHOCTH.

Habroienue HarpeBanus U MIaBJICHHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaIIoB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

H3Mepenne OTHOCUTENBHOM BIAKHOCTH BO3/1yXa.

Paznen 4. DaekTpoguHaMuKa

Tema 1. Inexmpocmamuxa

Onexrpu3anys Ten. OJEKTpUYeCKUi 3apsn. JBa Buaa sinexkTpuueckux 3apsnoB. lIpoBonHukw,
JTUBJIEKTPUKYU U MOJIYIPOBOJIHUKU. 3aKOH COXPAaHEHUs 3JIEKTPUUYECKOTO 3apsia.

B3aumopeiictBue 3apsaoB. 3akoH Kynona. ToueuHbli 3JeKTpUUecKUi 3apsia. DIEKTPUUECKOE TOoJIe.
Hanpsokénnoctes  anextpuyeckoro nois. IlpuHuun cynepno3unmu 3JeKTpuuecKkux nojei. JluHum
HANPsHKEHHOCTHU 3JIEKTPUYECKOTO TOJIS.

Paborta cun snextpocratudyeckoro mnousis. [lorennuan. PasHocte moteHuuanos. IlpoBopHuku u
JUBJIEKTPUKH B 3JIEKTPOCTATUYECKOM MoJie. J{uanekTpuueckas IpOHULIAEMOCTb.

OnexrpoémkocTs. KoHneHcaTop. DneKTpoEMKOCTb IIIOCKOTO KOHJIEHCATOPA. DHEPrHsl 3apsSKEHHOTO
KOHJIEHCaTopa.

TexHuyeckue ycTpoilcTBAa M MPAKTUYECKOE NPUMEHEHHUE: DJIEKTPOCKOI,  BJIEKTPOMETP,
JIEKTPOCTATUYECKAsl 3aIlIMTa, 3a3eMJICHHE SJIEKTPONPHOOpPOB, KOHAEHCATOp, KONMPOBAJIBHBIA ammapar,
CTPYUHBIN OpUHTED.

Jlemoncmpayuu

VY CTpONCTBO M NPUHIMI JEHCTBUS dIEKTPOMETPA.

B3aumopeiicTBie Ha’IeKTPU30BaHHBIX TEII.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEl.

[IpoBOAHMKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTUuecKas 3aluTa.

JIM3IEKTPHUKH B JIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTD JIEKTPOEMKOCTH IJIOCKOIO KOHAEHCATOpa OT IUIOIIAIU IUIACTHH, PACCTOSHUS MEKIY
HUMH U TUDJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenne 35eKTpoEMKOCTH KOHACHCATOPA.

Tema 2. Ilocmosannwtii anekmpuueckuii mox. Toxu 6 paznuunsix cpeoax

DNEeKTPUUECKUI TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUIECKOTO ToKa. Mcrounnku Toka. Cuia Toka.
ITocTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma a1 yyacTKa LenH.

DJIEeKTPUUECKOE CONPOTUBICHHE. YJENbHOE CONPOTHBIEHHE BemlecTBa. llocimenoBaTenbHOE,
napajiesIbHOe, CMEIIaHHOE COEIMHEHNUE IPOBOAHUKOB.

PaGora snekrpudeckoro Toka. 3akoH Jlxoymsi—JIenma. MomHOCTh JIEKTPUIECKOTO TOKA.

8



ONEeKTPOABMKYILAs CUJIA U BHYTPEHHEE COIPOTUBIICHHE MCTOYHHMKA TOKa. 3akoH OMa JuIsl MOJIHON
(3amMKHYTOH) AnekTpudeckoit renu. KopoTkoe 3aMbIkaHme.

ONEeKTpOHHAasi MPOBOAMMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTb CONPOTUBIIEHUS METAJIOB OT
TeMIeparypbl. CBEpXIpOBOIUMOCTb.

DNeKTpUYeCKUil TOK B BakyyMe. CBOWCTBa 3JIEKTPOHHBIX ITyYKOB.

[onynpoBoguuku. CoOCTBEHHAsI U MPUMECHAs MPOBOJMMOCTb MOJIYNpoBOAHUKOB. CBoiicTBa pP—N-
nepexona. [lomynpoBogHUKOBBIE IPUOOPHL.

DNEKTPUUYECKUI TOK B PacTBOpaxX M pacIUIaBaX JJIEKTPOJIUTOB. DJIEKTPOJIUTUYECKAS AUCCOLMALIUS.
DNEeKTpoNu3.

DIIEKTPUYECKUI TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSTENbHBIN pa3psaa. Monaus. [1nazma.

TexHuueckue yCTpOHCTBA M MPAKTUUECKOE NPUMEHEHHE: aMIIEpMETpP, BOJBTMETp, pPEOCTar,
UCTOYHUKU TOKa, D3JIEKTPOHArpeBaTelbHbIE IPHUOOPHI, 3JIEKTPOOCBETUTENbHBIE NPHOOPHI, TEPMOMETP
COTMPOTUBIICHHS, BaKyyMHBIM JHMOA, TEPMUCTOPHl U (POTOPE3UCTOPBI, MOIYINPOBOJAHUKOBBIN IHOJ,
raJlbBaHHKa.

Jlemoncmpayuu

N3mepenne cuiibl TOKAa U HAIIPSIKEHUSI.

3aBUCUMOCTh COIPOTUBIICHUS LWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, IUIOIIAIU MONEPEYHOrO
CEYEHUs U MaTepHaa.

CMeliaHHOE COeJMHEHNE IPOBOIHUKOB.

[Ipsimoe n3MepeHue 3neKTpoABIKYILEN cuiibl. KopoTkoe 3aMbIkaHUE rajlbBAHUYECKOTO JIEMEHTa U
OLICHKA BHYTPEHHETO COIIPOTUBIICHHUS.

3aBUCUMOCTb COIIPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 2JIEKTPOIUTOB.

HckpoBoli pa3ps 1 IPOBOAUMMOCTD BO3yXa.

OAHOCTOPOHHSASA IPOBOAUMOCTH IUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne cMEeaHHOro COeIMHEHUs PE3UCTOPOB.

Usmepenue 31eKTpoABMKYIIEH CHIIBI MCTOYHMKA TOKA U €r0 BHYTPEHHETO COMPOTUBICHUSI.

Habmoenue snexrponmsa.

MesknpeaMeTHbIe CBS3U

W3yuenne kypca ¢usuku ©6a3oBoro ypoBHs B 10 Kkjgacce OCyIIECTBISETCS € Y4ETOM
COJIepIKATENLHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTUKd, OWOJOTMH, XUMHH, reorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnvie nousmus, CBA3aHHBIE C M3YYEHHEM METOJIOB HAyYHOIO IIO3HAHUS: SIBICHHE,
Hay4yHbIi (akT, runoresa, (Qusnyeckas BeNMYMHA, 3aKOH, TEOpHUs, HAOIIOJCHUE, OKCICPUMEHT,
MOJIETIUPOBaHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelieHue CHCTEMbl ypaBHEHMH, JMHEHHas (QyHKUus, mapabona, runepOona, HX
rpadMKy U CBOMCTBA, TPUTOHOMETPHUECKUE (DYHKIMU: CHHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOKIECTBO, BEKTOPBI M UX IIPOEKIMK HA OCU KOOPAHMHAT, CI0KEHUE BEKTOPOB.

buonocus: mMexanuueckoe NBHKEHHE B KMBOW mpupone, AUddy3us, 0CMOC, TEIIO0OOMEH KHUBBIX
OpraHU3MOB (BHIBI TEIUIONEPEauH, TETNIOBOE PAaBHOBECHE), SJIEKTPHUECKHUE SBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJISPHAs
Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUAKOCTEM W Tra3oB, AJIEKTPUUYECKHUE CBOWCTBA METAJUIOB,
EKTPOJINTUYECKAST JUCCOLUALIVS, FAJIbBAHUKA.

l'eocpagpua: B1axxHOCTb BO3/yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHKUE JIBUKEHHUI C HCIOIb30BAHUEM MEXAaHM3MOB, YUET TPEHUS B TEXHHUKE,
MTOJIIITMITHAKY, HWCIIOJIb30BAHUE 3aKOHA COXpPAHEHHs MMITYJIbca B TEXHUKE (pakeTa, BOJOMET U NIPYTHE),
JIBUTATEIb BHYTPEHHETO CrOpaHus, mapoBasi TypOUHa, OBITOBOM XOIOAUIBHUK, KOHIAULUOHEDP, TEXHOJIOTUU



IIOJIyYEHUS] COBPEMEHHBIX MAaTEpHajoB, B TOM YHCIE HAHOMATEPHAJIOB, W HAHOTEXHOJIOTHH,
AJIEKTPOCTATHYECKAsl  3aIlMTa, 3a3eMJICHHE  DJICKTPONPHOOpPOB, KCEPOKC, CTPYHHBIM  MPHHTED,
AJIEKTpOHArpeBaTeIbHbIe MPUOOPHI, DIEKTPOOCBETUTEIbHBIE IPUOOPHI, TaJbBaHHUKA.

11 KUIACC

Paznen 4. DiiekTpoguHAMHUKA

Tema 3. Maznummnoe none. In1eKmpomazHUmMHAs UHOYKUUA

[TocTostHHBIE MarHuThl. B3aummonelcTBUE NOCTOSHHBIX MAarHutoB. MarnuTtHoe mnojie. Bekrtop
MArHUTHOW WHAYKUOMH. [IpUHOHAN Cynepno3WnWy MAarHATHBIX MOJEW. JIMHAUM MarHUTHONW WHIYKIUU.
KapTuna nuHMIi MarHUTHON MHYKIUH 110JIS TIOCTOSIHHBIX MarHUTOB.

MarsuTHO€ 1oJie MPOBOJHMKA C TOKOM. KapTuHa JIMHUKA MHAYKUUMH MArHUTHOIO MOJISI JIJIMHHOTO
IPSIMOIO IPOBOJHMKA M 3aMKHYTOIO KOJBLEBOIO IPOBOJHMKA, KAaTyHMIKH C TOKoM. OmbIT Opcrena.
B3aumMopeiicTBuE TPOBOJHUKOB C TOKOM.

Cuna AMnepa, e€ MOJlyJIb U HallpaBJeHHE.

Cuna JlopeHua, €€ Moaylb M HampabieHHe. J[BHKEHHE 3apsDKEHHOM 4YacTUIbl B OJHOPOJHOM
MarHuTHOM mnose. Pabora cumsl Jlopena.

SIBneHue ANEeKTPOMArHUTHOM MHAYKIMU. [I0TOK BEKTOpa MarHUTHOW MHAYKIMH. DIEKTPOABUKYILAS
CWJIa UHAYKIUU. 3aKOH 2JIEKTPOMarHuTHOW nHAykuuu Papanes.

Buxpesoe snexTpuueckoe mosie. IJIeKTPOJBIKYILAs CHUIa UHAYKLHUHA B IPOBOJHUKE, JBHKYILIEMCS
MOCTYNATEIbHO B OJTHOPOJHOM MAarHUTHOM HOJIE.

IIpasuiio Jlenna.

NuaykTuBHOCTS. SIBIEHNE CAMOMHAYKIMU. DNEKTPOABIKYILAS CHUJIa CAMOMHYKIIHH.

DHeprusi MAarHUTHOT'O TOJISI KATYIIKHU C TOKOM.

DNEeKTPOMAarHuTHOE TOJIE.

TexHuyeckue ycTpoilcTBa M NPAaKTHYECKOE MPUMEHEHHE: MOCTOSHHBIE MAarHUTHI, AIEKTPOMArHUTHI,
3JI€KTPOJIBUTaTENb, YCKOPUTENIH 3JIEMEHTAPHBIX YACTUL, MHAYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnwIT Opcrena.

OTKJIOHEHUE JIEKTPOHHOTO MyYKa MarHUTHBIM MOJIEM.

JIMHUM MHAYKLIHUHA MarHuTHOTO MOJIS.

BsaumopaeicTBue JByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[HenictBre cuibl JIopeHa Ha MOHBI JIEKTPOJINTA.

SIBneHue 351eKTpOMarHuTHOM UHIYKIWH.

IIpaBuno Jlenma.

3aBHUCHUMOCTD AJEKTPOJABUKYILEH CUIIbI MHIYKIIUU OT CKOPOCTH U3MEHEHHS MarHUTHOTO MOTOKA.

SIBneHue caMOMHAYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

N3yuenne MarHUTHOTO MOJISI KATYIIKH C TOKOM.

UccnenoBanue neiicTBUs NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

Uccnenoanue siBJIeHUS 3JIEKTPOMArHUTHOM MHYKITUH.

Pazges S. KoneGanusi ¥ BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble Konebanus
KonebarenbHas cucrema. CBoOOAHBIE MexaHMYECKHE KoieOaHus. ['apMoHMYeckue KoyieOaHHs.
[lepwon, wacrora, ammutyna U ¢asza konebanuid. [IpyXKUHHBIH MasTHUK. MaTeMaTH4eCKHid MasTHHK.
VYpaBHeHHne rapMoHHUYECKUX KojeOanuil. [IpeBpaienue sHepru npu rapMOHUYECKUX KOIeOaHUIX.
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KonebarenbHbrii KoHTYp. CBOOOIHBIE JIEKTPOMArHUTHBIE KOJICOaHUS B MI€aTbHOM KOJIeOaTeThHOM
KOHType. AHAJIOTHA MEXAYy MEXaHHYECKUMH M 3JIEKTPOMAarHUTHBIMH KoneOanmsmMu. @opmyna TomcoHa.
3aKOH COXpaHEHUS SHEPTHH B UCATLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBienne o 3aryxaromux Konebanusx. BoiHykIeHHbIE MeXaHHUeCKUe Kosebanus. Pe3onanc.
BoinykaeHHbIE 3JIEKTpOMarHuTHbIE KoeOaHusl.

[lepemennbiii Tok. CHHYCOMAAQJIbHBIA IEPEMEHHBI TOK. MOIIHOCTE MEPEMEHHOTO TOKa.
AMIUIMTYIHOE U JEHCTBYIOLIEE 3HAUEHUE CUIIBI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlpomsBoacTBo, mepemadya W TOTPEOJICHHE  DJIEKTPUUECKOM  DHEPTHUH.
DKOJIOrMYeCKHe PUCKH IPU MIPOU3BOJCTBE IEKTpo3Heprun. KynbTypa UCHonb30BaHMsI AJIEKTPOIHEPTUU B
[IOBCEIHEBHOM KU3HU.

Texnuyeckue yCTpoCTBa M MPAKTUUECKOE NPUMEHEHHE: SJIEKTPUYECKUH 3BOHOK, TI'€HEpaTop
MIEPEMEHHOTr0 TOKA, JINHUY 3JIEKTpoIepe1ay.

Jlemoncmpayuu

HccnemoBanne mapaMeTpoB KoseOaTeNbHON cHcTeMbl (TIPY)KUHHBIA WM MaTeMaTHYeCKHA
MasITHHK).

Habumronenue 3aTyxaromumx KoJieOaHui.

UccnenoBanue cBOMCTB BRIHYXACHHBIX KOJIEOaHU.

Habmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOAHMS.

OcuorpaMMbl (3aBUCUMOCTH CHJIBI TOKAa M HAINPsDKEHUS OT BPEMEHM) /ISl 3JIEKTPOMArHUTHBIX
KoseOaHuil.

Pe3onanc mpu mocienoBaTeNbHOM COEAUHEHMH PE3UCTOpA, KAaTyIIKU HWHAYKTUBHOCTH H
KOHJIEHCATOopa.

Monenb TUHUH 3JIEKTpoIepeaayn.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

HccnenoBanne 3aBUCMMOCTH TEpUOJIa MaJIbIX KoJeOaHUI rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl
rpysa.

UccnenoBanre mepeMEHHOr0 TOKAa B IEMHA W3 TIOCIENOBATENIbHO COSAMHEHHBIX KOHJIEHCATOpa,
KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHunHble 60J1HbL

Mexanndeckue BOJHBI, YCI0BUA pacnpoctpanenus. [lepuoa. CKoOpocTs pacipocTpaHeHus: M JTMHA
BoJIHBL. [lonepednsie U MpoAoIbHbIE BOMHBL. MHTephepeHys u 1udpakius MEXaHHUECKUX BOJH.

3Byk. CxopocTb 3ByKa. [’ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHuTHBIC BOJHBI. Y CIIOBHUS M3JIyYEHUS JICKTPOMArHUTHBIX BOJH. B3anumHuas opueHTarms
BekTOopoB E, B, V B snexrpomarHutHOi BosiHE. CBOWCTBAa 3JIE€KTPOMArHUTHBIX BOJH: OTpPa)KCHHE,
MpesoMIIeHUE, oNsIpu3anus, nudpaxius, uarepdepenius. CKOpOCTh JIEKTPOMATHUTHBIX BOJH.

[Ixana 31eKTpOMarHUTHBIX BOJIH. [IpruMeHeHne 371eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI paArOCBA3H U TeneBuaeHUs. Paguonokanms.

DJEKTPOMArHUTHOE 3arpsiI3HEHNE OKPYKAIOIICH CPEIBI.

TexHuyeckue yCTpOMCTBA H  NPAKTHYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE HMHCTPYMEHTHI,
yIBTPa3ByKOBasl JMAarHOCTHKAa B TEXHWKE M MEIWIIMHE, pajap, PaIuoNpUEMHHK, TEJIEBU30p, aHTCHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHue 1 pacpoCTPaHEHHUE TTOTIEPEYHBIX U TIPOJIOJIEHBIX BOJIH.

Konebmnromieecs Teno kak MCTOYHHUK 3BYKA.

HaGmroienne oTpakeHus ¥ PeTOMIICHUST MEXaHUIECKHUX BOJTH.

HaGmronenne naTEepdepeHnm 1 JupaKkind MEXaHMIECKUX BOJTH.

3BYKOBOM pe30HaHC.
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HaGirotenme cBsi3u TPOMKOCTH 3BYKa M BRICOTHI TOHA ¢ aMIUTHTYION M 9aCTOTON KOJICOaHMIA.

HccnenoBanrie CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPA)XKEHHE, NPEIOMIICHHE, MOJSAPU3ALHNS,
nudpakiys, uHTepdepeHIms.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonvHetHOe pacrpocTpaHeHHUE CBETa B OJHOpOAHOUN cpeae. Jlyu
cBeTa. ToueUyHBI HCTOYHHK CBETA.

Otpaxenue cBeTa. 3aKOHBI OTpaxkeHus cBera. [locTpoeHne n300pakeHui B IJIOCKOM 3epKaJie.

[Ipenomnenue cBera. 3akoHBI TPETOMIICHHS CBeTa. AOCOJIOTHBIA TIOKAa3aTelb IMPEIOMIICHUS.
ITomHOE BHyTpeHHEe oTpaxeHue. [IpenenbHbIil yroil MOTHOTO BHYTPEHHETO OTPAKEHUSL.

Hucnepcus csera. CinoxHbiil coctaB 6enoro ceera. L[BerT.

Cobuparonie u pacceuBatome JuH3bl. ToHKasg auH3a. POKYCHOE PacCTOSHUE U ONTHUYECKas cujia
TOHKOW JMH3EI. [locTpoenune m3o0pakeHni B COOMPAIONINX W PACCEHBAIOIINX JIMH3aX. DopMya TOHKON
JIMH3EL. YBelIMYeHUe, 1aBaeMoe JTUH30M.

IIpenensr npUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. Mutepdepenunss cBera. KorepeHTHble HCTOYHUKH. YCIIOBHS HaOIIOIEHUS
MakCUMyMOB M MHHHMYMOB B HHTEPPEPEHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHHUKOB.

Hudpaxus ceeta. JudpakunonHas pemérka. YciaoBue HaONIOJEHUS TIaBHBIX MAKCUMYMOB IIPH
naJIecHU MOHOXPOMAaTHYECKOTO CBeTa Ha AU(DPAKIIHOHHYIO PEIIETKY.

[onsgpuzanus ceera.

TexHuueckue ycTpoHCTBa U NPAaKTUYECKOE IPUMEHEHHE: OUKH, JIyma, poToanmnapar, MpOeKIMOHHBIH
anmapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, AU(PpaKMOHHAS PeMIETKA, TTOISIPOUL.

Jlemoncmpayuu

[IpsimonuHetHOEe pacipocTpaHeHHEe, OTpaKEHUE U MpesioMiIeHre cBeTa. ONTHYecKre MprOOpHI.

[TonHoe BHyTpeHHee oTpakeHue. Moieab CBETOBO/A.

HccnenoBanue CBOWCTB U300paskeHU B JIMH3aX.

Mojenu MUKpOCKOIIa, TEJIECKOIA.

Habmonenne naTepdepeHinm cpera.

Ha6monenue nudpakuuu cera.

Habnronenue nucnepcuu cBera.

[Tommyuenue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tony4yeHue criekTpa ¢ MOMOMIBIO TUPPAKITUOHHON PEIIETKH.

Habnronenue monsipuszannu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopmvie pabomoi

N3mepenue nokasaress NpesioMIICHUS CTEKIA.

HccnenoBanue CBOWCTB M300paskeHUI B JINH3AX.

Habnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crienaIbHO TEOPUH OTHOCUTEIbHOCTH
I'panuubl  OpPUMEHUMMOCTH  KJIACCUYECKOM MeXaHWKH. [locTynaTel  cleUMallbHOM  TEOpUU
OTHOCUTCIIBHOCTU: HHBAPUAHTHOCTHL MOAYJIA CKOPOCTH CBE€Ta B BAaKyyM€, NPHUHIWII OTHOCUTCIbHOCTHU
OliHiITelHa.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/[JICHUE BPEMEHHU M COKPAIIIEHUE JTUHBI.
DHeprusi U UMITYJIbC PENIATUBUCTCKOMN YaCTHIIBI.
CBsI3b Macchl C HEPrUueil U UMIYJIBCOM PENIATUBUCTCKOM YaCTHUILIbI. DHEPTHUS MOKOSL.

Pasznen 7. KBanToBas ¢pusnka
Tema 1. Inemernmot K6AHMOBOU ONMUKU
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®oronbl. Dopmyna [lmanka cBsi3u 3HEPTUU POTOHA C €T0 YaCTOTON. DHEPTHUS U UMITYIIbC (POTOHA.
OtkpeiTne u wuccienoBanue (orodddexra. Omeiter A. I'. CroneroBa. 3akonbl (oTodddekra.
VYpasuenue Diinmreiina ans poroapdexra. «Kpacnas rpanunna» porospdexra.
Hasnenue ceera. Onbithl I1. H. JIeOenena.
XuMHU€eCKOe IeCTBUE CBETA.
Texnudeckue yCTpoOHCTBa M MpPAaKTHUECKOE MpUMEHEHHE: (OTORIEMEHT, (OTONATUHMK, COTHEUHAs
Oarapesi, CBETOIUO/I.
Jlemoncmpayuu
®oTo3dexT Ha yCTaHOBKE C IIMHKOBOM TUIACTHHOM.
Hccnenopanue 3akoHOB BHemHETro (GoTodddekTa.
Ceeronuon.
CousHeuHast OaTapes.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHuro o -dactuil. [lmanerapHas monenb
atroma. Iloctynarer Bopa. M3mydenune u mornomierne (OTOHOB MPH MEPEXOJE aToMa C OZHOTO YPOBHS
9HEepruu Ha Apyrou. Bunel criektpos. CriekTp ypOBHEN 3HEPIHU aTOMa BOJOPOAA.
BonnoBsie cBolicTBa yactull. Bonnsl e bpoitna. KopnycKkynsipHO-BOJHOBOU Tyalu3M.
CHoHTaHHOE U BBIHYKICHHOE U3JIyYCHUE.
TexHuyeckue ycTpoilcTBa M INMPAKTUUYECKOE MPUMEHEHME: CHEKTPAJIbHBIM aHalIn3 (CHEKTPOCKOMN),
Ja3ep, KBAaHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopna.
Onpenenenre AIUHBI BOJIHBI J1a3epa.
Habmroienue nuHeiuaThiX CIEKTPOB U3ITYUYCHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
HaGurotenue muHeivaToro crekrpa.
Tema 3. Amomnoe sa0po
DKCNEPUMEHTHI, IOKA3BIBAIOLIUE CIOXKHOCTh CTpoeHUs siapa. OTKpbITHE PalnOaKTUBHOCTU. ONBITHI
Pesepdopna mo ompeneneHuo cocTaBa paaMOaKTHBHOro u3nydeHus. CpoiicTBa anb(da-, Oera-, ramma-
n3nydeHus. BiusHue pagnoakTHBHOCTH Ha )KUBBIE OPTaHNU3MBI.
OTtkpbiTHE poTOHA U HeWTpoHa. HyknonHnas monens sinpa ['eitsenOepra—lBanenko. 3apsn szpa.
MaccoBoe uncno siapa. M30Tomns!.
Anbda-pacnan. OJEKTpOHHBIH W MO3UTPOHHBIM Oera-pacmaa. ['amMma-uznmydenue. 3aKkoH
pPaZAMOaKTUBHOIO pacnaja.
DOHeprus CBsA3U HYKJIOHOB B sifipe. SlnepHsle cuibl. JledexT Maccsl siapa.
SAnepusble peakuyu. JleneHue u CUHTE3 siep.
SAnepusiii peakrop. Tepmosiaepublii cuHTe3. [IpoOieMbl M TIEPCIEKTUBBI SACPHON SHEPTETHKH.
DKOJIOTMYECKHE ACTIEKThI IIEPHON SHEPTETUKHU.
DnemeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA.
MeTo1p1 HAOTIOICHUS  PETUCTPALINN DJIEMEHTAPHBIX YaCTHIL.
@dyHnameHTanabHbIe B3auMoaeiicTBus. EAMHCTBO (hm3nueckoil KapTUHBI MUpA.

TexHuueckre ycTpoicTBa M MPaKTHYECKOE NMPUMEHEHHE: TO3UMETp, Kamepa BuibcoHa, siaepHbIit
peakTop, aromHas 6omoa.

Jlemoncmpayuu

Cu€TYrK HOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol
UccnenoBanue TpekoB yacTHil (110 TOTOBBIM (oTorpadusim).
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Pa3nea 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKHU

Oransl pa3BUTUs acTpoHOMUH. [TpHuKIIaqHOE 1 MUPOBO33pPEHUECKOE 3HAUEHUE ACTPOHOMHUH.

Bun 3Bé3mH0TO HeOa. Co3Be3 /M, SpKUe 3BE3/IbI, IUIAHETHI, KX BUIUMOE JIBHKCHHE.

Conneynas cucrema.

Comnnne. Conneunast akTuBHOCTh. Mcrounmk sHeprum ConHua u 3BE3M. 3BE3MBI, UX OCHOBHBIE
XapakTepucTuku. J[uarpamMma  «CHEKTpadbHBIM  KJAcC —  CBETUMOCTB».  3BE3JbI  TJIABHOU
[IOCJIEI0BATEIbHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTB» AJIA 3BE3[ IIABHOW IMOCIEAO0BATEIbHOCTH.
Buytpennee ctpoenue 3B€31. CoBpeMEHHbIE MPEACTABICHHUS O MPOUCXOXKIACHUH U 3Boirouuu CoiHua u
3BE3/1. DTalbl )KU3HU 3BE3.

Mneunsii [lyts — Hamra Tanmaxtuka. Ilonoxkenne u nBwkenune Conuna B [amaktuke. Turbr
rajakTuk. Paguoranaktuku u kBa3apbl. YEpHBIE ABIPHI B siIpax rajJakTUK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa0O6ma. Pas6eranue ramaktuk. Teopuss Bosmbiioro
B3pbIBa. PenukroBoe n3imyyeHue.

MacmtabHast ctpykTtypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HaGmronenusi HEBOOPYKEHHBIM TJ1a30M C HCIOJB30BAHUEM KOMITBIOTEPHBIX TPUIIOKEHUH s
OTIpEIeIICHHSI MTOJIOKEHHU HEOECHBIX OOBEKTOB HAa KOHKPETHYIO NAaTy: OCHOBHBIE co3Be3aus CeBepHOTro
TIOJTYIIAPHS U SIPKUE 3BE3IBI.

HaGmonenus B reneckon Jlynsr, turanet, Mieunoro [Tytu.

O6o01maroniee NOBTOpPeHUE

Ponb ¢u3uku u acTpOHOMHUM B IKOHOMHUYECKOW, TEXHOJIOTHYECKOH, COLMATbHOW W ITUYECKOU
cdepax IeATENTbHOCTH YeI0BEKa, POJIb U MECTO (PU3UKU U aCTPOHOMHUH B COBPEMEHHOH Hay4YHOW KapTHUHE
MHpa, poJib GU3NUECKON TeOpuH B (POPMUPOBAHUU NPEACTABICHUN O GU3NUECKON KapTHHE MHUpA, MECTO
¢u3nUecKoil KapTUHBI MHpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O
IpHUpOJIE.

Me:xnpeamMeTHbie CBI3H

Wzyuenne kypca ¢usuku ©Oa3oBoro ypoBHs B 11 Kkjgacce OCYIIECTBISETCS C  Y4ETOM
COJIEPKATENIbHBIX MEXKIPEAMETHBIX CBA3€H C KypcamMH MaTeMaTHUK{, OMOJOTMH, XMMHH, Teorpaduu u
TEXHOJIOTHH.

Meoswcnpeomemnvie nouamusi, CBA3aHHbIE C M3YyYEHHMEM METOJOB HAay4YHOrO IO3HAHMSA: SIBICHUE,
HayyHbld (akT, runore3a, ¢u3MUYecKas BeJIMYMHA, 3aKOH, TeOopus, HAOIIOJIEHNE, SKCIIEPHUMEHT,
MOJIETUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: penieHHe CUCTEMbl YpaBHEHHI, TPUTOHOMETPUYECKHE (PYHKIMU: CUHYC, KOCHHYC,
TAQHT€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPhl M WX MPOCKIMH HAa OCH
KOOpJMHAT, CJIO)KEHHE BEKTOPOB, IPOW3BOJIHBIC JJIEMEHTApHBIX (QYHKUWH, TpPHU3HAKH MO100uUs
TPEYTOJIBHUKOB, OTIPEICIIEHUE TUIOMIAIN IIOCKUX GUTYp U 00bEMa Tel.

Buonoeusi: »nexTpudeckue SBICHUS B JKUBOW MpHUPOZE, KojieOaTelbHbIC NBWKECHUS B JKUBOU
MIPUPOJIE, ONITUYECKHE SABJICHUS B )KUBOM MPUPOE, ACHCTBUE palualliy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpoeHHWE aTOMOB W MOJIEKYJ, KPHCTAJUIMUECKasi CTPYKTypa TBEPABIX TEJ, MEXaHU3MBbI
o0pa30BaHMsI KPUCTAIIIMYECKON PEelIETKH, CIEKTPAIbHbIA aHAIIN3.

l'eocpagpua: MarHWTHBIE TIONIOCAa 3€MJTH, 3aJ€KH MArHUTHBIX pPyO, (OTOChEMKA 3E€MHOM
MOBEPXHOCTH, MpeICcKa3aHhe 3eMJICTPSICEHUH.

Texnonocusi: JMHUM DIIEKTpONEpenay, TIeHepaTop MEePEMEHHOr0 TOKa, 3JIEKTPOJBUIATEb,
MHIYKIMOHHAS TIeYb, pajgap, paluonpuéMHIK, TEIEBU30p, aHTeHHa, TeaedoH, CBU-neus, mpoeKnoHHBINH
anmnapart, BOJIOKOHHAs ONTHKA, COJTHEUHas Oarapes.
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INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS IMTPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBLIET'O OBPA30OBAHMUSA

OcBoenne ydyeOHOTOo TpenMera «®Pu3mkay Ha ypoBHE cpemHero odmero odpazoBaHus (0a30BBIN
YPOBEHbB) JOJDKHO OOECICUHTh JOCTIDKCHUE CICIYIONINX JTHYHOCTHBIX, METAIPEIMETHBIX U TPEIMETHBIX
00pa3oBaTeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIMuHOCTHBIE Pe3yabTaThl OCBOCHUS y4eOHOTO npeamera «PU3nKa» JOHKHBI OTPpaKaTh TOTOBHOCTh
U CIOCOOHOCTh 0OYYAIOMIUXCS PYKOBOACTBOBATHCSA CHOPMUPOBAHHOW BHYTPEHHEH MO3UIMEH JINYHOCTH,
CHCTEMOH IICHHOCTHBIX OpHUEHTAlWH, TO3UTHBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOLIHX
TPaJULIMOHHBIM LEHHOCTSAM POCCHUHCKOrO O0OIIeCTBa, pPACHIMPEHUE KUIHEHHOTO OMNbITa M  OIbITa
JESTENILHOCTH B IPOLIECCE PEeATU3allii OCHOBHBIX HAIIPABJIEHUI BOCIUTATEIBHOW AESITENBHOCTH, B TOM
qHCIIe B YaCTH:

1) rpaaaHCKOr0 BOCIIUTAHUA:

c(OPMHPOBAHHOCTh TPAKIAHCKON IMO3UIMH OOYYaroIIerocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 0OIIEeCTBa;

NPUHATHE TPAAULIUOHHBIX 0OLIEUEIIOBEUECKIX TYMAHUCTUYECKHUX U JEMOKPAaTHUECKUX [IECHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JI€STEIbHOCTh B HHTEPECAX I'PaKJAHCKOT'0 O0IIECTBA, y4aCTBOBATh B
CaMOYIIPaBJIeHUU B 00pa30BaTEIbHON OpraHu3aluu;

YMEHHE B3aUMOJICHCTBOBATH C COLHAIBHBIMH MHCTHTYTaMH B COOTBETCTBHM C MX (DYHKIHMAMHU U
Ha3HAYCHHUEM;

TFOTOBHOCTBH K T'YMaHUTApHOU U BOJIOHTEPCKOM NEATENBHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIMTAHMSI:

c(OpMHPOBAHHOCTh POCCUMCKOH Ipa)1aHCKON MIEHTUYHOCTH, TaTPUOTU3MA;

LIEHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHUSIM POCCHUMCKHX Y4YEHBIX B
o0nactu GU3HUKH U TEXHUKH;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO ITOBEICHHS,

CIIOCOOHOCTh OIIEHWBATh CHUTYAIlMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSICh Ha
MOpajbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHUCJIE B ACSTEILHOCTH YUEHOTO;

OCO3HAHKE JINYHOTO BKJIA/1a B IIOCTPOEHUE YCTOWYMBOIO Oy IyIIero;

4) 3¢TeTHYeCKOr0 BOCIUTAHUS:

ACTETMYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYas 3CTETUKY HAyYHOrO TBOPYECTBA, NPUCYIIETO
¢bu3nueckoil Hayke;

5) Tpy10BOIr0 BOCIIUTAHMSA:

UHTEpEC K pasindHbIM cpepaM NpopecCHOHANBHONW AEATENbHOCTH, B TOM YHCJE CBA3aHHBIM C
(GU3MKON M TEXHHWKOW, YMEHHE COBEpIIAaTh OCO3HAHHBIA BHIOOp Oymaymieil mpodeccnn U peann3oBHIBATH
COOCTBEHHbIE )KM3HEHHBIE IJIaHbl;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHI0O W camMooOpa3oBaHWIO B oOnacTh (U3WKK Ha
MPOTSKEHUU BCE KU3HM;

6) 9K0JIOTHY€eCKOT0 BOCIIMTAHMS:

c(OpPMHPOBAHHOCTH IKOJOTMIECKON KYJIBTYPbI, OCO3HAHNE TTT00AIBHOTO XapaKTepa SKOJIOTUIECKUX
npooieM;

IJTAHUPOBAHUE M OCYIIECTBIEHUE NEWCTBHM B OKPYXKAIOWIEH Cpele Ha OCHOBE 3HAaHWS IENed
YCTOMYMBOTO pa3BUTHS YEJIOBEUYECTBA;
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pacuImpeHue OmbITa AeATEIFHOCTH SKOJIOTHYECKOM HApaBIeHHOCTH HA OCHOBE MMEIOIINXCS 3HAHUH
o usuke;

7) IEHHOCTH HAYYHOT0 MO3HAHUS

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
(buznyecKoil HayKu;

OCO3HAaHWE LEHHOCTU HAyYHOW JEATENbHOCTH, TOTOBHOCTH B TMpOLECCe H3yYeHUs (UBHKH
OCYIIECTBIIATH MIPOSKTHYIO M UCCIIEAOBATEIBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U B TPYTIIE.

METANPEAMETHBIE PE3YJIBTATHI

IHo3naBaTeIbHBbIC YHUBEPCATIbHBIC YUeOHBIE 1eiiCTBUS
ba3oBble Jlornyeckue AeiicTBUA:

CaMOCTOSITENIbHO (JOPMYJINPOBATh U aKTyaJIM3UPOBaTh IPOOIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;

OINPEAEIATH LN AEATEIbHOCTH, 3a/1aBaTh IapaMeTPhl U KPUTEPUU UX JOCTUIKECHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TPOTHBOPEYHSI B PACCMATPUBAEMbIX (PU3UUECKUX SBICHUSX;

pa3pabarblBaTh IUIaH pELIeHHs MpoOJeMbl C Y4ETOM aHalIM3a MMEIOIIMXCS MaTepUalIbHBIX U
HeMaTepUalbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh, OLEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OLICHUBAThH
PHUCKH MOCIIEICTBUI AEATEIILHOCTH;

KOOPAWHHUPOBATH U BHITMIOIHATH pabOTy B YCIOBHAX PEALHOTO, BUPTYAJILHOTO M KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBHS,

pa3BUBaTh KPEATHBHOE MBIIICHHE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

Ba3oBble ncciieoBaTebcKkHe AeiiCTBUS!

BJIaJIeTh HAYYHOI TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUAMU U METOJIaMH (pU3NYecKOll HayKH;

BJIAJIETh HABBIKAMH Y4€OHO-HCCIIEIOBATENILCKOW M MPOEKTHOW NEATETBHOCTH B 00JacTH (U3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY ITOMCKY METOJOB pelleHus 3anad (pu3ndeckoro
COJIEpKaHusl, IPUMEHEHHIO PA3JIMYHbIX METOJOB TO3HAHUS;

BJIQJ€Th BHUJAMHM JEATEJIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUSA, €ro HHTEpHpeTaluH,
peoOpa30BaHMUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX CUTyallUsAX, B TOM YHUCIIE IIPU CO3/IaHUH yUeOHBIX
MIPOEKTOB B 00JIaCTH (DU3UKH;

BBISIBIIATh TIPUUMHHO-CJICJICTBEHHBIE CBSI3W M aKTYaJIM3UPOBaTh 3a/ady, BBIIBUTATh TUIOTE3y €&
pelIeHUs], HAaXOAMTb AapPryMEHTbl JUIs JI0Ka3aTelbCTBA CBOUX YTBEP)KICHHUH, 3aJaBaTh MapamMeTpsl U
KpUTEPUU PELICHMUS;

aHAJIM3UPOBATh IOJYYEHHBIE B XOJ€ DPELICHUs 3a7audl pe3yJbTaThl, KPUTUYECKU OLIEHUBATH HX
JOCTOBEPHOCTb, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHSX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33Ja4ul B 00pa30BaTENILHON JESITEIbHOCTH, B TOM YHCIE
IpU U3y4YeHUU (PU3HKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLEHUBATh MPHUOOPETEHHBIH OIIBIT;

YMETb IIEpEHOCUTD 3HAHUS 0 (PU3UKE B MPAKTHUECKYIO 00JIACTh KU3HEIEATEIbHOCTH;

YMETb MHTETPUPOBATh 3HAHUS U3 PA3HBIX NPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE UJIEH, IIPEIaraTh OPUTHHAIBHBIEC TIOJXO/IbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3a]1a4H, JOITyCKAOIINE aTbTePHATHBHbIE PEIICHHUS.

Padora ¢ ungopmanueii:

BJIAJIETh HABBIKAMH TOJydyeHHsS HH(popManuu (U3NYECKOTO COACP)KAaHUS M3 MUCTOUYHHUKOB DPA3HBIX
TUIIOB, CAMOCTOSITENILHO OCYILECTBIIATh IOUCK, aHAJIN3, CUCTEMATU3ALUI0 U UHTEPIPETalui0 HH(OpMALUU
pa3NIUYHBIX BUAOB U (POPM NPEICTABICHHUS;

OLIEHMBATH JTOCTOBEPHOCTh MH(OPMAIIHH;
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UCIIONb30BaTh CpeACTBa WH()OPMAIMOHHBIX W KOMMYHHKAIMOHHBIX TEXHOJIOTHH B PEHICHUH
KOTHHTUBHBIX, KOMMYHUKATUBHBIX W OPraHM3alMOHHBIX 33]a4d C COOII0IEHIEM TPpeOOBaHUI 3PrOHOMUKH,
TEXHUKH O€30MacHOCTH, THUTUEHBI, pPecypcocOepekeHusi, MPaBOBBIX M ATHUYECKUX HOPM, HOPM
WH(POPMAITMOHHON 0€30TIaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTrO COJEpKaHUS B Pa3IWYHbIX (opmarax ¢ y4€TOM Ha3zHAUYECHHUS
nH(GOpPMALIUU U LIEJIEBOU ayTUTOPUH, BEIOUpAsi ONTUMANIbHYIO (JOpMY MPEICTAaBICHHUS U BU3YaJIU3AlIUH.

KoMMyHHKaTHBHBIE YHHBEpPCcAJbHbIe YueOHbIe JefiCTBHUS:

OCYIIECTBIATH OOIIEHNE HA YpOKaX (PU3MKU M BO BHEYPOUHOU JEATEIbHOCTH;

pacrno3HaBaTh MPEANOChUIKH KOH(DIUKTHBIX CUTYAIH U CMSATYaTh KOH(IIUKTHI;

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOK TOUYKY 3PEHUS C HCIIOJI30BAHNUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U MCIOJIb30BATh IPEUMYIIECTBA KOMaHAHON U HHANBUAYAIbHON pabOThI;

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBUH ¢ y4€TOM OOUIMX HMHTEPECOB H
BO3MO>KHOCTEH Ka)KJOr0 WIeHa KOJIJIEKTHBA;

MIPUHUMATh LEIU COBMECTHON JAESTENbHOCTH, OPraHU30BbIBATh U KOOPJUHUPOBATH NEUCTBUS 1O €&
JTOCTIDKEHHIO: COCTABIIATD TUIAH ACUCTBHMA, PacIpeeNsaTh PO ¢ YUETOM MHEHUH Y4aCTHUKOB, 00CYX/IaTh
pe3yJbTaThl COBMECTHOM pabOTHI;

OILICHMBATh KAadeCTBO CBOETO BKJIaJa M KaKIOTr0 YJYacTHHKA KOMAaHIbl B OOLIMI pe3yibTar Io
pa3pabOTaHHBIM KPUTEPHSM;

npejyiaraTb HOBbIE IPOEKThl, OLEHHWBAThb HIEH C [O3ULHUU HOBHU3HbBI, OPUTMHAIBHOCTH,
MIPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETMUECKOE IOBEJACHHE B PA3IMYHBIX CUTYyalUsX, MPOSBIATh
TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIUATUBHBIM.

PerysisiTuBHBIE YHUBepcaibHbIe YueOHbIE AelicTBUS
Camoopranusanus:
CaMOCTOSITENTFHO OCYILECTBIIATH IMO3HABATENBHYIO JIEATEIHHOCTh B 007acTH (U3UKHU U aCTPOHOMHMH,
BBISIBIISITH TIPOOJIEMBI, CTABUTh U (JOPMYIIMPOBATh COOCTBEHHBIC 3aa4H;
CaMOCTOSITETILHO COCTABJIATH IJIAH PEICHUS] PACYETHBIX U KAUYECTBEHHBIX 3aj1ay, TUIAH BBITIOJIHEHHS
MPAaKTUYECKOI paboThI C YIETOM MMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U NPEATIOYTECHHIH;
JIaBaTh OLIEHKY HOBBIM CUTYalHsM;
pacuupsATh paMKH y4eOHOTO0 ITpeMeTa Ha OCHOBE JIMYHBIX NPEATIOYTECHHH;
JieNaTh OCO3HAHHBIN BEIOOpP, apryMEHTHPOBATH €ro, OpaTh Ha cedsi OTBETCTBEHHOCTH 32 PEILICHHE;
OLIEHMBATh PUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (HOPMUPOBAHUIO M TPOSBICHUIO SPYIAUIMH B 001acTh (PHU3UKH, TOCTOSTHHO
MIOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPO./Ib, SMOIMOHAJILHBII HHTEIEKT:
AaBaThb OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPCKTHUBLI B ACATCIIbHOCTh, OLICHUBATL COOTBCTCTBUC
pe3yIbTaTOB LIENSAM;
BJIAACTh HAaABBIKAMH O3HaBaTEIbHOM pe(bJ'ICKCI/II/I KaK OCO3HaHHd COBCPIIACMbIX ]ICﬁCTBI/IfI n
MBICIIUTENIbHBIX POLIECCOB, UX PE3YIbTATOB U OCHOBAHUIA;
WCTIONIb30BaTh MPUEMBI peIeKCHH IS OLICHKH CUTYallud, BBIOOPa BEPHOTO PELICHNUS;
YMETb OICHUBATL PUCKU U CBOCBPECMECHHO MPUHUMATL PCHICHUA 110 UX CHUIKCHULO,
MPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIHU3€ PE3yJIbTaTOB JIEATEIbHOCTH;
MMPUHUMATDb C€6$I, IIOHHUMAaA CBOU HEAOCTATKHU U JOCTOMHCTBA,
MIPUHUMATh MOTHBBI U apPTyMEHTHI IPYTHX NPU aHAJIU3€ PE3yJIbTaTOB AEATEbHOCTH;
MpHU3HaBaTh CBOE MPABO M MPaBO APYTUX HA OIIHUOKH.

17



B mporniecce MOCTIKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOSHUS MPOTPAMMBI TIO (DPHM3HKE ISl YPOBHS
cpemHero oOmero oOpa3oBaHUS Yy OOYYArOMIMXCS COBEPIICHCTBYETCS SMOITMOHAIBHBIA WHTEIUICKT,
MpeAToJararoni copMUPOBAaHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE COCTOSHHE, BHIETh
HaIlpaBJICHUS Pa3BUTHS COOCTBEHHOM 3MOIIMOHANBHOU c(ephl, ObITh YBEpEHHBIM B cele;

CaMOPETyJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHUE, CIIOCOOHOCTh aIalITUPOBATHCS K AMOIIMOHATIBLHBIM U3MEHEHHSIM H MPOSBISATH THOKOCTD, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlUH, BKIIOYAIOIICH CTPEMJICHHE K IOCTH)KCHHUIO IIETH M YCIEXY, ONTHMH3M,
WHUIIMATHBHOCTh, YMEHHUE ICUCTBOBATH HCXO/S M3 CBOMX BO3MOYKHOCTEH;

SMITIATHUH, BKJIFOYAIONIEH CIMOCOOHOCTh MOHMMATh AMOIMOHAIBLHOE COCTOSHUE JIPYTUX, YYUTHIBATh
€r0 TPHU OCYIIECTBICHHH OOIICHHSI, CTIOCOOHOCTH K COUYBCTBHUIO U CONEPEIKUBAHUIO;

COITMATBHBIX HABBIKOB, BKIIFOYAIOIIMX CITOCOOHOCTh BHICTPAaMBAaTh OTHOIICHUS C APYTHMH JIFOJBMH,
3a00THTHCS, IPOSBISITH HHTEPEC U pa3peniatb KOHQIUKTHI.

HNPEJMETHBIE PE3YJIbTATBI

K xonmy o6ydyenus B 10 ki1acce nmpeaMeTHbIE pe3ynbTaThl HA 6a30BOM ypOBHE TOJIKHBI OTpakaTh
c(OPMHUPOBAHHOCTH Y 0OYUAIOIIUXCSI YMEHUI:

JE€MOHCTPUPOBATh Ha MpHUMEpax poib U MeCTO (GU3UKK B (POPMHUPOBAHMM COBPEMEHHON Hay4qHOU
KAapTUHBI MUPA, B Pa3BUTUHA COBPEMEHHOW TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKON AEATEIbHOCTH JIFOIEH;

YUUTBIBaTh TPAHULBl NPUMEHEHUs M3YYEHHBIX (GHU3MYECKUX MoOJeNeil: MaTepHanbHas TOUKa,
MHepIHaIbHas CUCTeMa OTcu€Ta, abCOJIOTHO TBEPJOE TEJIO, MICaTbHBIN Ta3, MOJENU CTPOCHUS Ia30B,
KHUJIKOCTEH U TBEPBIX TeJl, TOUCUHBIH JIEKTPUUECKUH 3aps] IPU PEeLIeHUH (PU3NUECKUX 3ajay;

pacro3HaBaTh (U3MYECKUe ABJIECHUs (MPOLECCh) U OOBACHATH UX HAa OCHOBE 3aKOHOB MEXaHMKH,
MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU CTPOCHHS BEIIECTBA M JJIEKTPOJAMHAMUKH: pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE IpPSIMOJIMHEMHOE NBMKEHUE, CBOOOJHOE MaJE€HUE Tel, ABMKEHUE II0 OKpPYKHOCTH,
MHepLus, B3aumoaeiicTue tei, nuddysus, 6poyHOBCKOE ABMKEHHE, CTPOESHHE )KUAKOCTEH U TBEPBIX TeEl,
n3MeHeHne o0bEMa Tell IPU HarpeBaHUM (OXJIAXKIEHHH), TEIUIOBOE PAaBHOBECHE, UCTIAPEHUE, KOHACH A,
IUIaBJICHUE, KPHUCTAIN3allMs, KHUIIEHUE, BJIAXXHOCTb BO3/1YyXa, IOBBIIICHUE [ABICHHUA TIa3a IpPU €ro
HarpeBaHUU B 3aKPBITOM COCYZAE, CBS3b MEXIYy I[apaMeTpaMU COCTOSHHUS Trasza B H30IpoLeccax,
JIEKTpU3aLUs TeJ, B3aUMOJEHCTBUE 3aps10B;

OIHUCHIBATh MEXAHHUUYECKOE JBI)KEHHME, HMCHONb3Ys (U3MYECKUEe BEIMYMHBL: KOOpAWHATA, MYTb,
NepeMEIIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHila, WMIYJIbC Tela, KUHETHYECKas DSHeprus,
NOTEHIMAbHAsL YHEPIUsl, MEXaHU4YecKas paboTa, MEXaHMUYECKas MOLIHOCTb; IIPU OMMCAHUM IPABUIBHO
TPAKTOBaTh (PM3MUECKUIl CMBICI HCHONb3YEMBIX BEIHYMH, MX OOO3HAYEHMS M EIUHMIBI, HAXOAWUTh
(bopMyIIbl, CBA3BIBAIOIINE JAaHHYIO (PU3MUYECKYIO BEIMYMHY C APYTMMHU BEJIMYUHAMU;

OINUCBIBATh HM3YYEHHBIEC TEIJIOBbIE CBOMCTBA T€Jl U TEIUIOBBIE SBICHMA, HCIONB3Yys (pU3MUECKHE
BEJIMYMHBL: JIaBJICHUE Tra3a, TEMIIEpaTypa, CPEIHSAs KHHETUYECKAs JHEPrusl XaOTHYECKOIO JBHIKEHUS
MOJIEKYJ, CPEAHEKBAPaTHUHAsl CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsIsI SHEprus, pabora
raza, K03((UIMEHT MOJIE3HOr0 AECHCTBHS TEIJIOBOTO JBUraTelsl; NMPH ONMHCAHWU MPaBHIBHO TPAKTOBATH
¢u3nUecKnil CMBICT HCHOJB3YEMBIX BEIMYMH, MX OOO3HAYCHWS W €IUHHMIBI, HAXOOUTh (HOPMYIIHI,
CBSI3bIBAIOLIUE JAHHYIO (PU3UUYECKYIO BEIMUUHY C IPYTHMU BEJIMYMHAM;

OIHUCHIBAaTh N3YYEHHBIE IEKTPUUECKHE CBOMCTBA BEIECTBA U AJIEKTPUUECKHE SIBICHUS (IIPOLIECCHI),
UCTONB3Ysl (PU3MUECKUE BEIMUYMHBL: IEKTPUUECKUN 3apsfl, IEKTPUUYECKOE I10JIe, HANPSKEHHOCTh M0,
NOTEHIIMAN, PAa3HOCTh MOTEHIMAJOB; IpPU OINUCAHUU MPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICIT
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UCTIONb3YEMBbIX BEJIWYHMH, WX O0O3HAUCHHMS W EIMHHUIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO
(bU3NUECKyI0 BETHYUHY C JPYTUMH BETHYNHAMU;

aHaJIM3UpPOBaTh (bI/ISI/I‘{eCKI/Ie IMpOoUECChl U ABJICHUA, UCIIOJIb3Ys (I)I/I3I/I‘ICCKI/IC 3aKOHBI W IMPWUHIIUIIBI:
3akoH BcemupHoro TarotreHus, |, 11 u Il 3akonsr HeroTOHA, 3aKOH COXpaHEHUs MEXaHHYECKON DHEpIHH,
3aKOH COXpaHCHHA HMITYJIbCAa, HNPUHOUII CYINCPIIO3MIHNU CHJI, INPUHOUIT PAaBHOIIPABHA HHCPLUAIBbHBIX
CHCTEM OTCYETa, MOJEKYJSIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, I'a30BBIC 3aKOHBI, CBS3b
CpemHell KMHEeTUYEeCKOW SHEPTUH TETUIOBOTO JIBMIKEHHUS MOJICKYJI C a0COJIOTHOW TEMIIEpaTypoi, TepBbIit
3aKOH TEPMOJMHAMHKH, 3aKOH COXPAaHCHHUs DIIEKTPUYECKOTO 3apsija, 3akoH KyioHa, mpu 3TOM pa3iuvarh
CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKCHWE W YCIOBHs (TpaHMIIBI, 00JacTH)
MNPpUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHUHLMIIBI JEHCTBUS MalIMH, TPUOOPOB U TEXHUYECKHX YCTPOMCTB;
pa3nuvaTh yCIOBUS UX OE30MaCHOTO MCIIOIB30BaHMs B TIOBCEIHEBHOMN JKU3HU;

BBITIOJIHATH OKCIICPUMEHTHI I10 HUCCICOOBaAHUIO (I)I/I3I/ILICCKI/IX SIBJICHUI n mpoueccoB C
WCTIOJIb30BaHUEM TMPSIMBIX W KOCBEHHBIX W3MEpPEHHH, Impu 3TOM (OpMYIHpOBaTh HpobdieMy/3anady u
THIIOTE3y Yy4eOHOrO SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOr0 000pYyIOBaHUs, MPOBOAUTH
OIIBIT ¥ (POPMYITUPOBATH BHIBOIBI;

OCYIIECTBIATh NpPSMBbIE M KOCBEHHBIE H3MEpeHUs (PU3MYECKHX BEJIMYUH, NPU STOM BBIOHpAThH
OITUMAJIBHEIA CIIOCO0 U3MEPCHHA W HUCIOJB30BaTb HM3BECTHLHIC METOAbI OICHKH HOFpeIHHOCTeﬁ
HA3MEpEHHI;

UCCIIEIOBAaTh 3aBHUCUMOCTH MEXIy (U3NYECKMMHU BEIIMYMHAMH C WCIIOJIB30BAaHHEM HPSMBIX
W3MEpPEHUil, IpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATh pe3ysbTaThl NOTYYEHHON 3aBUCUMOCTHU
(bu3MYeCKUX BEIMYHH B BUIE TaOIUI ¥ TPaUKOB, AeIaTh BBIBOJBI I10 PE3yJIbTaTaM HUCCIICAOBAHMS,

coOurofaTh INpaBuia O€30MacHOro TpyAa INpU IMPOBEIACHUU HCCIENIOBAaHWH B paMKax y4eOHOro
OKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEeNbCKOM M MPOEKTHOW  JESTENFHOCTH € HCIOJIB30BaHUEM
U3MEPUTENIBHBIX YCTPOUCTB U JIAOOPAaTOPHOTO 000PYLOBAHHUS;

pemath pacu€THbIE 3aa49U C SBHO 3aJJaHHON (U3NYECKON MOJAEIBIO, UCTIONB3Ys (PU3HMUECKHUE 3aKOHBI
Y TIPUHIIMITBL, HA OCHOBE aHAJIM3a yCJIOBUS 3a7audl BIOMpATh (PU3UUECKYIO MOJIENb, BBIIEIATh (hU3NIECKUe
BEJIMYHMHBI U (POpMyIIbl, HEOOXOAUMBIE Il €€ pelleHHs], IPOBOAUTh PacuéThl U OLEHUBATH PEAIbHOCTh
MOJIy4EHHOTO 3HAYeHUs (PU3MUECKON BEIINUHHBL;

pelmaTh ~KaueCTBEHHBbIE 3aJauyd: BBICTPAUBATh JIOTHYECKH HEMPOTHBOPEYMBYIO  IIETIOUKY
paccyXIeHui C OMOpOoi Ha N3yUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UIECKHE SIBIICHUS;

WCTIONIb30BaTh MpPU pEIICHHH Y4YeOHBIX 3a7ad COBPEMEHHbIE MH()OPMAIMOHHBIE TEXHOJOTHU JUIS
MIOWCKA, CTPYKTYPUPOBaHUs, WHTEPIPETAlMH W TMPEJICTaBIeHUS Yy4eOHOW M HAYYHO-TIOMYJISIPHOU
I/IH(i)OpMaIlI/II/I, HOHy‘lCHHOﬁ M3 PA3JIUYHBIX HUCTOYHHUKOB, KPUTHUYCCKHU aAHAJIU3UPOBATL IIOJIYYaCMYIO
UH(POPMAITHIO;

NPUBOIUTH NMPUMEPHI BKJIAZA POCCUHCKUX U 3apyOeKHBIX YU€HBIX-(DU3MKOB B pa3BUTHE HAyKH,
00BSICHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHIA;

UCTIONIb30BaTh TEOPETHUYECKHE 3HAHUS N0 (U3MKE B TOBCEJHEBHOW JKU3HHU Uil OOECIICUeHHUs
0€30MacHOCTHU MPH OOpAIICHUH C IPUOOPAMHU U TEXHUYECKUMHU yYCTPONCTBAMHU, JJIsi COXPAHEHHS 37I0POBbS
Y COOJIIOZICHUS] HOPM 3KOJIOTUYECKOTO MOBEICHUS B OKPYKaIOIIeH cpejie;

paboTaTh B rpymIe ¢ BHIIOIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATH paboTy TPYIIIHI,
palrOHAJIBHO PACIPEACIATH 00s13aHHOCTH U IJIaHUPOBATL JACATCIIBHOCTL B HECCTAHAAPTHBLIX CUTYyAllUAX,
aJICKBaTHO OLICHUBATDH BKJIAJl KAXKJIOTO U3 YYACTHUKOB IPYIIIIBI B PEHICHUE PACCMATPUBAEMOM MPOOIIEMBI.

K xonmy o6ydenust B 11 kjacce npeaMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE JOJDKHBI OTPaKaTh
c(OPMHPOBAHHOCTH Y 00YUAIOIIMXCSI YMEHUIA:

JIEMOHCTPHPOBATh HA MPHUMEPAx pojib U MecTO (u3MKU B (HOPMUPOBAHUU COBPEMEHHOM Hay4HOU
KapTUHBI MUpPA, B pa3BUTUHN COBpCMCHHOﬁ TEXHUKHU U TeXHOJ’IOFHﬁ, B HpaKTHqGCKOﬁ ACATCIIBHOCTHU HIO)IGﬁ,
LEJIOCTHOCTh M €AMHCTBO (PU3UUECKON KapTUHBI MHUPA;
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YUUTBIBATh TPAHUIBI NPUMEHEHHS] M3YYEHHBIX (U3NYECKUX MOJENEH: TOUYEUHBIH SJIeKTPUUECKUI
3apsi, JIyd CBETa, TOUEYHbIM NCTOYHMK CBETA, SACPHAs MOJENb aTOMa, HyKJIOHHAs! MOZIeNTb aTOMHOTO siapa
MIpU pelIeHnu (PU3NIECKUX 3a]1aY;

pacnio3HaBath (u3mueckue sABICHHUA (TIPOIECCH) W OOBSACHATH WX Ha OCHOBE 3aKOHOB
SNEKTPOJVMHAMUKA M KBAaHTOBOM (DM3MKH: OJIEKTpUYECKass MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE,
XMMUYECKOEe, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHUTOB, SJIEKTPOMArHUTHAs WHIYKIIHS,
JeCTBUE MarHUTHOTO TIOJISI HA IPOBOJHHK C TOKOM M JIBOKYILHUICS 3apsii, SIEKTPOMarHUTHBIE KOJIeOaHus
U BOJHBL, NPSAMOJMHEHHOE paclpoCTpaHEHHWE CBETa, OTPAaXKEHHE, NpeToMIIeHHe, HHTephepeHIHs,
TUpakys W TOJSpHU3alys CBeTa, JUCIepcHs cBera, Qorodnekrpudeckuit 3dpdext (dhorodrddexr),
CBETOBOE [IaBJICHHWE, BO3HHKHOBEHHE JMHEHYAaTOr0 CIEKTpa aroMa BOAOpPOJA, €CTECTBEHHas U
HCKYCCTBEHHAs paIHOAKTHBHOCTD;

ONMCHIBATh M3YyYEHHBIE CBOICTBA BeIIeCTBa (DJIEKTPUYECKHE, MAarHUTHBIE, OINTHYECKUE,
ANIEKTPUUECKYIO TPOBOANMOCTD PA3IMYHBIX CPEd) U 3JIEKTPOMArHUTHBIEC SBICHHS (IIPOLECCHI), HCHIONB3YS
¢u3nuecKkre BEIMYHMHBI: dJIEKTPUYECKUN 3apsijl, CHUiIa TOKa, SJEKTPUUECKOE HAIMPSKEHHE, JIEKTPUIECKOe
COIIPOTHBIICHHE, Pa3HOCTh MOTEHIMAJIOB, AJIEKTPOABIKYIIAs cujia, padoTa TOKa, WHAYKIMS MarHUTHOTO
nois, cuna Amrmepa, cuia JlopeHna, HHIYKTHBHOCTh KaTYIIKH, SHEPTUs AJIEKTPUYECKOTO M MAarHUTHOTO
MOJIeH, TMepHoa M 4YacToTa KoyiebaHuil B KojeOaTeIbHOM KOHTYpe, 3apsii M CHJa TOKa B Ipolecce
rapMOHHUYECKUX JICKTPOMAarHUTHBIX KolieOaHHH, OKYyCHOE PacCTOSIHUE M ONTHYECKas CWa JIMH3BI, NPH
ONMCAHWU TPABHIBHO TPAKTOBAaTh (PU3MYECKHI CMBICI HCIOJIB3YyEeMBIX BEIMYHH, MX OO0O3HAuCHHUS U
€IMHUIIbI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYIO BETHUUHY C JPYTUMH BEIHYHMHAMU;

OINMCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUS M TIPOLIECCHI, HCIONB3Yys (U3NYECCKUE BEIUYMHBI:
CKOpOCTh 3JIEKTPOMArHUTHBIX BOJH, JUTMHA BOJHBI U YacTOTa CBETA, SHEPIUs M UMITYJILC (POTOHA, IEPUOL
HOJTypacrajia, SHeprusi CBSA3HM aTOMHBIX SJep, PU ONHCAHHWU NPABUIBHO TPAKTOBATh (DU3MUECKHUN CMBICI
UCIIONB3YEMBIX BEIMYHMH, WX OOO3HAUCHMS M CIUHUIIBI, yKa3bIBaTh (DOPMYIIBI, CBSA3BIBAIOLINE JAHHYIO
(bU3NYECKYIO BETMYUHY C JPYTUMH BETMYMHAMU, BEIUUCIIAT 3HaUCHHE (PU3NUECKOM BEITMYHHEI,

aHAINM3MUPOBATh (PU3UUECKHE MPOLECCHl M SIBICHHUS, MCIONB3YS (GU3HMYECKHE 3aKOHBI M IPHHIIHIIBL:
3akoH OMa, 3aKOHBI TOCIIEAOBATEIHLHOIO U MapaJUIeIbHOTO COCTUHEHHUS! MPOBOJHUKOB, 3aKOH J[KOymsa—
Jlenna, 3aKOH JICKTPOMAarHUTHON MHIYKIUH, 3aKOH MPSMOJMHEHHOTO PAacIpOCTPAaHEHHUS CBETA, 3aKOHBI
OTPaXCHHUSI CBETa, 3aKOHBI MPEIIOMIICHUS CBETa, ypaBHeHWe OiHmTeHa a1 (orodrddexra, 3akoH
COXpAHEHHUsSI DHEPTHH, 3aKOH COXPAHEHHUS MMITYJbCa, 3aKOH COXPAHEHHUS DJEKTPUUECKOTO 3apsija, 3aKOH
COXpaHEHHs] MAacCOBOTO YHMCIIa, MOCTYaThl bopa, 3aKOH pagMoOaKTUBHOTO pacraja, Py 3TOM pa3inyarh
CIIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKO€ BBIPAKEHHUE W YCIOBHs (IpaHHMIBI, 00JIacTH)
NPUMEHUMOCTH;

ONpEAeNSATh HANpaBICHWE BEKTOPa HWHAYKIMHA MAarHUTHOTO TIOJIS TPOBOJHHKA C TOKOM, CHIIBI
Awmmnepa u cuisl JlopeHna,

CTPOUTH M ONHCHIBATh U300pa’keHHUE, CO3/IaBAeMO€e IUIOCKUM 3€pKaJioM, TOHKOM JIMH30i1;

BBITOJIHATh ~ OKCIIEPUMEHTHI TI0  HWCCIENIOBAaHMIO (PU3MYECKHX SBJIGHUH M TPOIECCOB C
WCTIOJIb30BaHUEM TMPSIMBIX W KOCBEHHBIX H3MEpPEHHii: MpH 3ToM (OopMymupoBaTh Mpodiemy/3afady u
THNOTE3y y4eOHOTO SKCIEpHMEHTa, COOMpPaTh YCTAaHOBKY M3 MPEJIOKEHHOTO 000pyJOBaHHMS, IIPOBOIUTH
OIIBIT ¥ (POPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISTh MPSMbIE U KOCBEHHBIC H3MEPEHUS (DU3NYCCKHX BEJIMYWH, TPU STOM BBIOMpAThH
ONTHMAIIBHBIN CIIOCOO HM3MEpEeHHs | WCIOJb30BaTh W3BECTHBIE METOABI OLEHKH ITOTPENIHOCTEH
HU3MEPEHUI;

UCCIIEJOBATh 3aBUCHMOCTH (DM3MUYECKHUX BEIMYHH C UCIIOJIH30BAHUEM IIPSIMBIX H3MEPEHHI: TIPH ATOM
KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yIbTATHI MOJYYCHHOM 3aBUCUMOCTH (PU3MYECKUX BEIHYHH B
BUJIE TaOIHII ¥ TPa(HKOB, JA€TaTh BEIBOBI IO Pe3yIbTaTaM HCCIICTOBAHYS;
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coOnromathk mpaBwia 0e30MacHOr0 TpyJda TMpH TPOBEACHUM HCCICIOBAaHUN B paMKax y4eOHOTO
HKCHEPUMEHTa, y4eOHO-MCCIIEIOBATEIbCKOW M TPOEKTHOM  JEATENBHOCTH C  HCIIOJIB30BaHUEM
U3MEPUTEIILHBIX YCTPOUCTB U JIAOOPATOPHOTO 00OPYAOBAHHS,;

pemaTh pacy€THBIC 3a7a4M C IBHO 33aHHON (PU3UUECKOI MOJIENbIO, UCTIONB3YS (PU3NYECKHe 3aKOHbI
" [IPpUHLUIIBI, HA OCHOBEC aHajin3a YCJIIOBHA 3aJa4u BbI6I/IpaTL q)HSPI‘ICCKYIO MOJCJIb, BBIACIATDH (I)I/I3I/IIICCKI/IG
BEJIMYMHBI U (POPMYJIbI, HEOOXOAUMBIE ISl €€ pelIeHHs], TPOBOJUTh PAacUY€Thl U OLIEHUBATH PEaTbHOCTh
MOJIy4eHHOTO 3HAYeHUS (PU3HMUECKON BEIINUHHBL;

peuaTb Ka4dC€CTBCHHBIC 3aJa4n. BBICTpanBaTb JIOTHYECCKHN HEIIPOTUBOPCUYUBYIO LHECIIOYKY
paccykKIeHuH ¢ OTopoi Ha U3y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBIICHHS,

HCIIOJIB30BaTh IIpHU PCUHICHUH yqeGHbe 3aJlady COBPEMCHHBIC I/IH(I)OpMaL[HOHHBIC TEXHOJIOTHUU JIA
MOKCKa, CTPYKTYpUPOBAHUS, HMHTEPHpPETAllMM U TMPEJICTABICHUS Y4YeOHOH U HAy4yHO-TIOMYJSPHON
MHPOPMALIMK, TIONYYCHHOH M3 PA3JIMYHBIX HCTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATH IOJy4aeMyIo
nH(pOPMAIHIO;

OOBSICHATH NMIPUHIMIIEI ASHCTBHUS MAIINH, IPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3nuyarh YCIOBUS
nx 0€30M1aCHOTO HCIIOJIH30BAHUS B TOBCETHEBHOM KU3HM;

IPUBOIUTH MPUMEPHI BKJIAJAa POCCUHCKUX M 3apyOeHbIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BsSICHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA,

HCIIOJIb30BAaTh TEOPECTUYCCKUE 3HAHUA II0 (1)I/I3I/IKC B HOBCGI{HCBHOﬁ JKU3HNU 1A oOecrieyeHus
0e30macHOCTH MpH OOpaIleHNH C TPUOOPaMHU U TEXHUYECKUMH yCTPOHCTBaMU, ISl COXPaHEHHS 30POBBS
U COOJIIOCHUS] HOPM 3KOJOTUYECKOT0 TIOBEICHHS B OKPY>KAIOLIEH Cpeae;

paboTaTh B rpymIie ¢ BHIIIOJHEHUEM PA3JIUYHBIX COLMANIBHBIX POJIEH, INIAHUPOBATh paboTy IPYIIIHI,
palMOHATIBHO pacHpeaessiTh 00sS3aHHOCTH M IUIAHUPOBATH JESTEIBHOCTh B HECTAHAAPTHBIX CHTYaLUsX,
a/IeKBaTHO OLIEHUBATh BKJIAJl KQXKIOT0 U3 YYaCTHUKOB I'PYIIIBI B PEIIEHUE pacCMaTPUBAEMOM MPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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https://m.edsoo.ru/7f41bf72

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edso0.ru/7f41c97¢c
59 MexaHn4yecKue U AIEKTPOMAarHuTHbBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 Eubmorexa IIOK
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https://m.edsoo.ru/7f41c97c

4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Uroro no pazgeny

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3UKH 7 ngj;ﬁf;igrouﬁ £41c07¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ng;;ﬁf;igrouﬁ £41c07¢
Hroro no pasneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
/i Tema ypoka Beero KOﬁHTpO.]IbeIe H[%aKTH'ICCKHe W3yMeHHSI  00PA30BATENbHbIE
padoThI padoTsI pecypesI
o — e.
|| e oo 1 Bumorea 10K
Y1 A https://m.edsoo.ru/ff0c32e2
OKPYXAaroIIero Mupa
Posb 1 MecTo ¢uzuku B

2 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnuorexa [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JAEATETHHOCTH JIIOIeH
MexaHn4eckoe ABUKEHUE.

3 OTHOCHTEIHFHOCTh MEXaHHYECKOTO 1 bubmuorexa [JOK
nBwxeHusd. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpPEHHUE

4 PaBHOMepHOE npsAMoONMHENHOE 1 bubnuoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSMOJIMHEWHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBobomHoe majienne. Y CKopeHue 1 bubnuoteka [JOK
CBOOOIHOIO MaaECHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneitnoe CHHE.

7 I[EII:II:;(eJII{I;I/I}é ;I:Te I[Hl:lﬁfH(})II;I/I TOYKH TI0 1 Eubmorexa IIOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
IT oTHOcuTenpHOCTH ["anunes.
8 I/Il:II;IHHII:II:nL:IiIe I(/:II:[ICJTI:ﬁBI z?cqu;m ’ 1 Eubmrorexa LIOK
pua ) https://m.edsoo.ru/ff0c3be8
IlepBeiit 3akoH HproToHA
9 Macca tena. Cuna. [lpuamun 1 bu6nmoreka [JOK

Cynepno3uiuu cuil. Bropoit 3akox
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HprotoHa i1 MaTepraibHON TOUKH

Tpetuii 3akon HeroToHa niis

bubmuorexa [JOK

10 MaTepUAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHOro tsarorenus. Cuiaa

11 TsoKecTH. [le pBaSI KOCMHUYECKast Bubmzorexa LIOK

P https://m.edso.ru/ff0c3d00
CKOPOCTb

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnnoreka [HOK
Tela https://m.edsoo.ru/ff0c3el18
Cuna tpenunst. Koaddbumuent tpenus.

13 Cuita cgn OTI/IBJIGI({bI/Iqs)I HLI u BI/IE(GHI/II/I bubmiorexa HOK

P pr https://m.edsoo.ru/ffOc3f76
Tena B )KUAKOCTH WIIU rase
[TocTynarenbHOe U BpalaTeabHOE

14 JIBIDKEHHUE a0COJIFOTHO TBEPJIOTO TEa. bu6mmoreka [IOK
MowmenT cuirbl. ITnedo cunel. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPJIOTO Tela
HNmnynsc MaTepuanbHOU TOYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYCK. bubnnoreka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE NBUKEHME
PaboTta 1 MOIIIHOCTH CHJIBL.

16 Kunernyeckas 3Heprusi MaTepuaabHON bubnnorexka [JOK
Touku. Teopema 00 U3MEHEHUN https://m.edsoo0.ru/ff0c4502
KHHETHUYECKON 3HEpruu
[ToTeHumanbHas SHEPTHUsL.

TToTennuannHast SHEpPrus 0

17 edo 11\141/1 OBaHHOI\/'IlFI) I?IIII-_;EIyF bubmiorexa HOK
ACOOPMHP Pyx ’ https://m.edsoo.ru/ffOc461a
[ToTentmanpHas YHEPTUS Tea BOIH3U
MOBEPXHOCTU 3EMIIH
IToreHinanpHble U HETOTEHIIUAJILHBIE

18 cuibl. CBs3b pabOTHI bubnnorexka [JOK

HCMIOTCHIMAJIBHBIX CUJI C U'BMCHCHHUEM
MEXaHUIECKOM OHCPTIUU CUCTEMBI TCII.

https://m.edsoo.ru/ff0c478c
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19

20

21

22

3aKOH COXpaHEHMSI MEXaHUYECKOM
SHEPTrUuu

JlaboparopHas paboTa
«MccnenoBanue CBsA3U pabOThI CHIIBI C
H3MEHEHUEM MEeXaHUYEeCKOU SHCPTHUU
Tella Ha MPUMEPE PaCTKESHUS
PE3UHOBOTO JKI'YTa»

KonTtponpnas pabora o Teme
«Kunemartuka. JlmHamuka. 3aKOHBI
COXPAHCHHS B MEXaHHKE)

OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-
KHMHETUYECKOU Teopuu. bpoyHoBCKOE
nerxeHue. Auddysus

Xapakrep JBUKEHUS U
B3aMMO/ICHCTBUS YaCTHUIl BEIISCTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEN
Y TBEPJIBIX TEIl

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?2

23

Macca monekyn. Konuuectso
BemectBa. [locTostHHas ABoraapo

24

Tennosoe paBHOBecue. TeMmieparypa
u e€ u3Mmepenue. Illkana remneparyp
Lenbcus

25

26

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBueHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpPEIHEN KUHETUYECKON SHEPTUU
JIBOKEHUS MOJIEKYJI. Y paBHEHUE
MenpeneeBa-Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ["a30BbIE 3aKOHBI

28

JlaGopaTtopHnast pabota
«HccnenoBanre 3aBUCUMOCTH MEKIY
rapaMeTpaMy COCTOSTHHS
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Pa3pEKEHHOIO ra3a»

I/ISOHPOHCCCLI B UACAJIBHOM Ia3€ U UX

bubmuorexa [JOK

29 rpaduveckoe MmpeacTaBIecHIe https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U
30 criocoOn! e€ n3meHenus. KoanyecTBo bubnuorexa [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTUsi OJJHOATOMHOI'O UJCATHLHOTO
raza
31 Buapl Teronepenaun bubanorexa LIOK
https://m.edsoo.ru/ff0c5c36
v & .
o | ol e B LOK
p . https://m.edsoo.ru/ff0c5¢c36
Teronepenaye. AnnadaTHbBIN IpoLece
[IepBblil 3aKOH TEPMOJUHAMUKH U €T0 bubnuoreka [IOK
33 _
MIPUMEHEHHE K U30Ipolieccam https://m.edsoo.ru/ffOc5efc
Heo6
w | Aot Busorea 101
PHpOZIE. p https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Mpunnun nevictus u KI1J TermoBoit bu6nmoreka [JOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 uxkn Kapuo u ero KIIJ{
37 DKosoruyeckre npoodaemMbl
TETJIOOHEPTETUKU
18 O6o06matomuii ypok «MonexynspHas bubnmnorexa [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo0.ru/ff0c6938
3 Monexympron . Ocross ) BuGnotexa LIOK
yIAp ) https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKIY
40 [TapooOpa3oBaHue U KOHIEHCALIUS. bubnuorexa [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAS U OTHOCHUTEIIbHAS bu6mmoreka [JOK
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BJI&KHOCTh BO3/1yXxa. HachleHHbIi
nap
Teépnoe Teno. Kpucrammgeckue u

https://m.edsoo.ru/ff0c64d8

42 amop¢Hble Tera. AHU30TPONUS bubnmoreka [JOK
CBOWCTB KpHUCTAIUIOB. JKuakue https://m.edso00.ru/ff0c65f0
kpuctamuibl. COBpeMEHHBIE MaTEPHAITbI
I1 €HUE .

13 Vaerowas remiora mmanremin BuGmiorexa LIOK

a ) https://m.edsoo.ru/ff0c6708
CyOnumarus
bubmuorexa [JOK

44 YpaBHEHHE TEILTOBOTO OajlaHca https://m.eds00.ru/ff0c6820
Dite 3a el1. Diie €CKHUH

45 3&1JI ;IKTPZI/[IBaI]IsI/II/I;I ; 3?161(? ET{I;ZI:HXKHH bubmorexa HOK

pAA. A p https://m.edsoo.ru/ffOc6bcc
3apsioB
ITposo , IU3JIE
46 H(I))J'I ’ H(I){]:IOKHHI/?I?I/I H3§;(I:II;H::I;I: AHEHUS bubmmorexa LJOK
YHpOBOA ) p https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsia
BsaumonetictBue 3apsimoB. 3axko
47 K HP(I)ﬁaHTIZqTeiPII{HﬁI:I{c[; quéc;lnﬁ bubmorexa [JOK
Y ) p https://m.edsoo.ru/ffOc6ce4
3apsin
Hanpsk€HHOCTB 2JIEKTPUYECKOTO

48 nosist. [IpuHnun cynepno3unuu bubnuoreka [IOK
JJIEKTPUYECKUX TOJIeH. JInHumn https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabotra crit i1eKTpOoCcTaTUIECKOTO

49 OJIST HOTGHHI/IaJIpPa3HOCTB bubmorexa [JOK

) : https://m.edsoo.ru/ff0c6f00
[MOTEHIMAIOB
ITposo JJ1e
50 3J1123Kli J(I)I:;I:fnﬁei?coid I:ELZKH ’ bubmorexa LJOK
p ) https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast pOHUIIAEMOCTh
51 OnexrpoéMkocTs. Konnencarop buommorexa LTOK
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52

OneKTPOEMKOCTH MJIOCKOTO
KOHJIEHCAaTOpa. DHEPrus 3apsHLKEHHOTO
KOHJICHCATOpa

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

JlaGopaTtopHnas pabora "M3mepenne
ANEKTPOEMKOCTH KOHIEHcaTopa"

[IpuHIMI NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJIBLHOTO
amnrmnapara, CTpyHHOro mpUHTEepa.
DJIEKTpOCTaTUUYECKasl 3aIUTa.
3a3eMIIeHHE AIEKTPONpUuOOpOB

DIIEKTPUUECKHI TOK, YCIOBHS €0
cymecTBoBaHus. [I0CTOSHHBII TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akoH Oma it
ydacTka 1enu

[MocnenoBarenbHOE, MapalieIbHOE,
CMEIIaHHOE COCTUHEHUE
npoBoAHKUKOB. JlaboparopHas pabora
«M3yveHne CMeIIaHHOTO COCTMHECHUS
PE3HCTOPOBY

bubmuorexa [JOK

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

57

58

59

PaGoTta 1 MOIITHOCTB ANEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenma

3axon OMa 715 TOJTHOM (3aMKHYTOM)
aneKkTpuueckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne D/IC ncrtounnka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUSI

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPBIX
METaJIOB. 3aBUCUMOCTh
CONPOTHUBIICHHS] METAJIJIOB OT
teMriepaTypbl. CBepXIIpOBOJUMOCTh

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK

0.5 https://m.edsoo.ru/ff0c7ae0

60

DJIEKTPUUECKHUI TOK B BaKyyMe.
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CBoMCTBA 3JIEKTPOHHBIX TYYKOB

[TomynpoBoiHUKH, X COOCTBEHHAs U

61 IpUMecHas IpoBoAUMOCTh. CBoiicTBa 1 bubnuoreka [IOK
p—~n-nepexoa. ITosynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
npuOOpHI
DIIEKTPUUECKHUI TOK B pacTBOpax 1

62 paciuiaBax 3JE€KTPOJIMTOB. 1 bubnmoreka [JOK
DIIEKTPONUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIUN3
DJIEKTPUUYECKHI TOK B raszax.

63 CaMOCTOSTeTLHBIN U 1 bubmuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ffOc84ae
[Inazma
DneKkTpruuecKue Mpuodopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0maromuii ypok 1 bu6nmoreka [JOK
«DNEKTPOTUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonTponbhas pabota mo Teme

66 «Inekrpocraruka. [locTosTHHBIN 1 1 bubnmnorexa [JOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeslax»

67 Pesepsublit ypok. KonTponbHast 1 1 bubnuoreka [IOK
pabota 1o Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O600maronuii ypok 1 bubmmorexa [IOK
o temam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68 4

[NPOT'PAMME
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11 KJIACC

KonuyecTBo yacoB DJIEKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kourpoabnsie — Ipakruveckue fll3y‘lel-ll/lﬂ r)lﬁl()l;I;OBaTeJILHble
padoThbI padoThbI pecype
[TocTostHHBIE MATHUTBI ¥ UX

1 B3anUMoOJercTBHE. MarHuTHOE II0JIE. 1 bubnunoreka LIOK
Bexktop MarHutHOM MHAYKUMH. JIMHUM https://m.edso00.ru/ff0c9778
MarHMTHON MHTYKIIUU
MarauTtHoe 1ose MPOBOJHHKA C

5 ToKkoM. OnbIT Dpcresa. 1 bubnuoreka [IOK
B3aumoaeiicTBre NpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopuas padota «3yueHue 1 1 bubnnorexa [JOK
MAarHUTHOTO TOJI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TOJISL HA
MPOBOAHMK ¢ TokoM. Cuita Amnepa.

4 JlaGopatopHnas pabora 1 1 bubmuoreka [IOK
«MccnenoBanue neicTBUA https://m.edsoo.ru/ff0c9acO
MIOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YacTHILY. 1 bubmuoreka [IOK
Cuna Jlopenna. PaboTta cubl https://m.edsoo.ru/ffOc9df4
Jlopenua
OnekTpoMarauTHas UHAyKIus. [loTok

6 BEKTOpa MarHUTHON uHAYyKIuu. I1C 1
WHAYKIUU. 3aKOH 3JIEKTPOMarHUTHON
unaykunn Dapanes

7 JlaGopatopHnas pabora 1 1 bu6muoreka [JOK

«HccnenoBanue ABJIEHUS

https://m.edsoo.ru/ff0cal50
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BHCKTpOMaFHI/ITHOﬁ HHAYKOUN»

10

NuaykTuBHOCTH. SIBIICHUE
camouHaykiuu. 9J1C caMOMHAYKLIUH.
OHeprust MarHUTHOTO MOJIS KaTYILKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHLI,
VHJYKLMOHHAs I1€Yb

Oo6o06maromuit ypok «MarautHoe
noJje. DIIEKTPOMarHUTHAS. HHIYKIHSD)

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

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

11

KoHntposbHas paboTta 1mo Teme
«Mar"guTtHoe 11oJe.
DneKTpOMaruHuTHasi UHIYKIUS»

bubnuoreka [{OK
https://m.edsoo.ru/ffOcad58

12

13

CB0OOOIHBIC MEXaHHUECKUE
kosebanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKHUX KoyeOaHuil.
[IpeBpatienue sHeprun

JlaboparopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MajbIX KoJeOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOcaf06

14

Konebartenbublit KoHTYp. CBOOOIHBIE
IJIEKTPOMArHUTHBIC KOJIcOaHUs B
UJeabHOM KOJIeOaTeTbHOM KOHTYPE.
AHAJIOTHS MEXKy MEXaHHUYSCKUMHA U
ANEKTPOMArHUTHBIMH KOJIeOaHUSIMU

bubmmoreka IIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUHU B UICAUTHHOM
KoJe0aTeIbHOM KOHTYpE

34

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb9c4
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16

[IpencraBieHue 0 3aTyXarOMIMX
KoseOaHusx. BeiHyKICHHBIC
MeXaHHYeCKHe Koaebanus. Pe3onanc.
By IeHHBIE 3JIEKTPOMAarHUTHBIS
KoJieOaHus

bubnmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennsbiii Tok. CuHyCOMAATBHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JeICTBYIOIIEE 3HAUEHHUE CUIIBI TOKA U
HaIpsKEHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoacTso,
neperaya u norpedaeHue
AIEKTPUUYECKON SHEPTUn

19

20

VY CTpONCTBO U IPAKTUYECKOE
IIPUMEHEHHE JJIEKTPUIECKOTO 3BOHKA,
reHepaTopa epeMEHHOT0 TOKa,
JIMHUH 3JIeKTpolepeaayd

DKOJIOTrM4eCKHE PUCKU TIPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnonp3oBanus
3JIEKTPO3HEPTUHU B MOBCEIHEBHOM
KU3HU

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324

21

22

MexaHudecKue BOJTHBI, YCIOBHS
pacnpocrpanenus. [lepuon. CkopocTh
pacrpoCcTpaHeHHsI U JTTHHA BOJIHBI.
HOHepe‘-IHI)IC " IPOJ0JIbHBIC BOJTHBI

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh
3ByKa. Bricora ToHa. TemOp 3ByKka

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOcca54

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

23

DNEeKTpOMarHUTHBIE BOJIHBI, UX
cBoMcTBa U ckopocTk. [Ikana
3JI€KTPOMArHUTHBIX BOJIH

bubnunorexa LIOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_II/Il'IBI PAaaAUOCBA3U U
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TeneBuieHus. Pa3Burue cpeacTs
cBa3u. Pagnonokanusa

KonTponbnas pabora «Konebanust u

bub6nmoreka [IOK

25 BOJIHBI» . https://m.edsoo.ru/ffOcc6f8
[IpssmonnHelHOE pacipoCTpaHEHUE
26 CBETa B OJIHOPOJHOM Cpee. bubnmnoreka HOK
Todeunblil HICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBETa
OtpaxeHue cBeTa. 3aKOHbI
27 OTIf)axceHHﬂ cera. [Toctpoenue buGnuorexa LIOK
N https://m.edsoo.ru/ff0cd4e0
M300pakeHM B TUIOCKOM 3€pKajie
[Ipenomiuenne ceera. [lonHoe
28 BHYTpeHHee oTpaxeHue. [IpenenbHblil bubnnorexa [JOK
YTOJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHUS
Jlaboparopuas pabota «3mepenue bubnnorexa [JOK
29 :
MOoKa3aTesisi IPEJIOMIICHHS CTEKJIa https://m.edsoo.ru/ffOcd67a
Jlunzel. [loctpoenne n3obpaxeHuii B
30 TIMH3E d)ongna TOHKOH J'II:/IHSI)I bubmmorexa [IOK
' ' https://m.edsoo.ru/ffOcddle
VYBenuueHue JTMH3bI
JlaGopatopHnas pabora
31 «HccrnenoBanue CBOICTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. Cl0KHBINA COCTaB
32 6enoro ceera. L{Bet. JTabopaTopHas
pabota «HabmroneHue aucnepcun
CBETa»
33 WnTtepdepennus creta. dudpaxius bu6muoreka [JOK
cBeta. [ludpakimonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. bubmuoteka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 Onrtuyeckue mpuOOPH! U yCTPOHCTBA U
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YCJIIOBHA UX 0€e3011acHOTO IIPUMCHCHUA

I'paHu1IBI TPUMEHUMOCTH
KJIacCH4YeCKOor MexaHukHu. [loctynarsl

bub6nmoreka [IOK

36 CIICIMAILHON TEOPHUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIBHOCTH
OTHOCHTENBLHOCTh OJHOBPEMEHHOCTH.
37 Samewnenme spewent it coxpamerme BuGmorexa LIOK
a p pat https://m.edsoo.ru/ffOcfa42
JUINHBI
OHe c pe CTCKOH
38 wactunss, Costin aces ¢ sneprucii 1 BuGuorexa LIOK
1IBL. p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI TIOKOS
Kourpomnsnaas padora «O a.
39 OcEcT)gblﬂ (?;Ieﬂp?anm:oﬁ TeT(I)TPIfII; 1 Bubmzorexa HOK
= p https://m.eds00.ru/ffocf6f0
OTHOCUTEIBHOCTHUY
40 ®otonbl. opmyna [Tnanka. Dueprus bubmmoreka [JOK
¥ UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEI0BAHUE
bubnunoreka LIOK
41 horoapdexra. OnbiTst A. T https://m.edsoo.ru/ffOcffc4
Cronerosa
3ako otodddexra. YpaBHenue
42 QI;(HIEEIGEH; n(gq)(pgTToa(pgeE:aHH bubmorexa LHOK
A ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢potodddexra
.0 I1. H.
43 Jj'llzggeg:ae (;?;;anqezzg; I elicTBUE bubmiorexa LJOK
ACBA. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoucTBa u
MIPAKTUIECKOE TPUMEHEHHE!
44
($hoTORIEMEHT, POTOAATUHK,
CONTHEYHas OaTapesi, CBETOUOT
45 Pemrenue 3amay mo reme «I€MEHTEI bu6nunorexa LIOK
KBAaHTOBOU OIITUKUY https://m.edsoo.ru/ff0d0302
46 Monens aroma Tomcona. OmBITEL bubnunorexa LIOK
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Pesepdopna no paccessHuIO 0-4acTHILL.
[InanerapHas Mozenp aToma

https://m.edsoo.ru/ff0d091a

bubnunorexa LIOK

at Hocrynarer bopa https://m.edsoo.ru/ffOd0afa
W3znyuenne u normnoieHue (OTOHOB

48 I I/I};Ee exoJie aTOM;.H c oz[H(()bro OBHS Bubmorexa HOK

P P o yp https://m.edsoo.ru/ffOd0afa
SHEPTHUH Ha Apyroi. Buapl criekTpoB
BomnHoBEIe cBOlicTBa yacTULl. BOIHEI

49 ne bpoia. KopryckyisipHo- bubnuoreka [JOK
BOJIHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE M3TyICHHE
OTKpBITHE PATHOAKTUBHOCTH. OIBITEI

50 Pesep ¢do I[E 1;10 OTIPE/ICTICHUIO COCTaBa buGnuorexa LIOK

pOOp p https://m.eds00.ru/ff0d0fd2
PaIMOAKTUBHOTO U3TyICHUS
CaoiicTBa anb(da-, 6era-, ramma-

51 u3nyuyeHus. Bnusaue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpraHU3MBbI
OTKpBITHE TIPOTOHA U HEUTPOHA.

50 N3otomnbl. Anbda-pacma. bubmmoteka IIOK
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa- https://m.edsoo.ru/ff0d1162
pacnazn. ['aMma-usinydenue
DHeprus CBA3M HYKJIOHOB B si7Ipe.

SInepHBle peaknuu. JaepHEBIN

53 élaKI;“O IP[ 06Ij'IeMBI I1lIep CIEKTUBEI bubnnorexa [JOK
P p- 1P - 11ep . https://m.edsoo.ru/ff0d1356
IKOJIOTHYECKUE aCTICKTHI SICPHOI
SHEPTETUKU
DnemeHTapHbIe YacTUIIbl. OTKPHITHE
o3uTpoHa. Metoabl HaOIIOAeHUS 1

p A A Bubmiorexa [IOK

54 pETUCTpaIfK PIEMEHTAPHBIX YACTHII.

Kpyrisiit cton «®@yHaameHTanbHbIe
B3anuMogencTBusA. ETUHCTBO

38

https://m.edsoo.ru/ff0d0e38
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(bu3nUecKoil KapTUHBI MUPaY

55

56

Ortanbl pa3BUTHS ACTPOHOMHMH.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4YE€HHE aCTPOHOMMH. Bug
3BE31HOrO HeOa. Co3Be3aus, IpKHE
3BE3/1bl, IUNIAHETHI, UX BUJIUMOE
nBrokenne. ConHeyHas cucreMa

Comnnaue. CoyHeuHast aKTUBHOCTb.
Uctounuk sHepruu CosiHiia v 3BE311

57

58

59

3BE31BI, NX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IbI TTITABHON
MoCJIeIOBaTeIbHOCTH. BHYTpeHHee
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEJICTABJICHHS O TIPOUCXOXKICHUHU H
spomonuu CoHIa U 3BE3]

Muneunsiii [lyte — Hama I'anakTuka.
ITonoxxenne u nBuxenne CosHLa B
lNanaktuke. I'anaktuku. Y€pHbie
JBIPBI B SIAPAX TaJaKTUK

Bcenennas. Pa3z0oeranue rajJakTHK.
Teopus bosbioro B3peiBa.
PennkroBoe uznydeHue.
MertaranakTuka

60

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

61

62

63

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMUU U acTPOPU3UKU»

O6o06matomuit ypok. Ponb pusuku u
aACTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COITMATLHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyeJioBeKa

O6o06maromuii ypok. Poms u mecto

39




64

(GU3MKN ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O6o6maromuii ypok. Poib
(dbuzmveckoit Teopuu B HOpMUPOBAHUHT
MPECTaBICHUN O (PU3NUECKOM
KapTHHE MHpa

65

66

O6o06maromuii ypok. Mecto
¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUNA O IPUPOIE
PesepBHbIil ypok. MarautHoe noie.
DneKTpOMarHuTHasi UHIYKIUS

67

PesepHbiit ypok. OnTrka. OCHOBBI
CIELAJIbHON TEOpUHU
OTHOCHUTEIIbHOCTH

68

Pesepnbrii ypok. KBanToBas ¢pusuka.
DneMeHThl aCTPOHOMUU U
acTpopU3UKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

40

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

o Ouszuka, 10 kimacc/ MsakumeB ['.5., ByxosueB b.b., Corckuit H.H.; mox penakumeii
[TapdentbeBoit  H.A.  AxnmonepHoe  obmectBo  «M3marenbctBo  «IIpocBemienuey
* @usuka, 11 kmacc/ Mskumes ['.JI., byxosnes b.b., Yapyrun B.M.; mon penakiuei

[TapdentreBoit H.A. AknronepHoe obmmecTtBo «M3natensctBo «IIpocBemenuey

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Co6opnuk 3anau o ¢pusukel0-11 xmaccel. bazosslit yposens / [lapdentreBa H. A.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

* OUIIN — cailit PenepanbHOr0 MHCTUTYTA NEJArOTMYECKUX HM3MEPEHHI, HA KOTOPOM YiKE
pasmeniensl aemoBepcur OI'D u EI'D 2021 rona u ony0nMKoBaHbI OTKPBIThIE OaHKH 3a/laHUM
I'NA.

» school-collection.edu.ru — eaunas xosekuus HHUQGPOBBIX 00PA30BATEIBHBIX PECYPCOB.

* resh.edu.ru/ - poccuiickas 3eKTpoOHHas IIKOJA.

* LearningApps — calT TOTOBbIX MHTEPAKTUBHBIX 3aJaHUM JJI1 HECKYYHBIX IIKOJIBHBIX
YPOKOB.

* convert-me.COM — MHTEPAKTUBHBIN KaJIbKyJIATOp U3MepeHUi. [lepeBon pasnyHbIX €I1MHMIL
U3MEpPEHHUs] U3 OJHOM CHUCTEMBI B JIPYIyl0: BeC U Macca, 00beM U BMECTUMOCTb, JUIMHA U
paccTosiHue.

* BupryanbHblif My3elf KOCMOHABTUKH — POCCHICKas KOCMOHABTHKA B (poTorpadusx, cxemax
U 00bEMHBIX MOJIEISIX KOCMUYECKHX aIllapaToB U CTAPTOBBIX KOMIUIEKCOB.

* https://efizika.ru - BupTyanbHble 1abopaTopHble padOTHI.

. https://n-t.ru - AIEKTPOHHAS OonbmmoTeKa HayKa " TEXHUKA
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