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MNOACHHUTEJIBHASA 3AITIUCKA

[Iporpamma no ¢u3muke 6a30BOr0 YpOBHS Ha YpOBHE CpeIHero ooOmiero oOpa3oBaHWs pa3paboTaHa Ha OCHOBE
HOJIOXKEHUH U TpeOOBaHUM K pe3yabTaTaM OCBOECHHUsSI OCHOBHOIM 00pa30BaTelbHON MPOrpaMmsbl, pencTaBieHHbsIx B PI'OC
COO, a Taxxke c yu€roM ¢enepaibHONH paboyeld NporpaMMbl BOCHHTaHWS M KOHIENIWH IIPENoJaBaHHs y4eOHOTO
npeaMeta «®Pusnka» B 00pa3oBaTeNbHBIX oOpraHusanusax Poccuiickoil @enepanuu, peanu3yromUX OCHOBHBIE
o0pazoBaTenbHbIE IPOrPaMMBI.

ConepxaHne mporpaMmbl 1Mo (HM3HMKE HalpaBiIeHO Ha (OPMHPOBAHHE E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa
obyuaronuxcst 10—11 kmaccoB mpu o0ydeHUM MX Qu3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IESATEIBHOCTHOTO
nonxoza. [Iporpamma o ¢usuke coorBerctByeT TpedoBanusM OI'OC COO K MIaHUPYyEeMbIM JUYHOCTHBIM, IIPEIMETHBIM
U MeTalpeAMETHBIM pe3ysibTaTaM OOyYeHHMs, a Takke YYUTHIBAeT HEOOXOANMOCTh pealM3allii MEXIIPEIMETHBIX CBA3CH
(PM3HKH C ecTeCTBEHHO-HAYYHBIMH y4eOHBIMH IpenMeraMu. B Hell omnpenenstoTcs OCHOBHBIE LIENIM M3ydeHHs (QU3HKH Ha
YpOBHE cpefHero oO0mero oO0pa3oBaHUs,, IUIAHUPYEMbIE pE3YyNbTaTbl OCBOCHHUS Kypca (DU3MKH: JIMUHOCTHBIE,
MeETaIpeaAMeTHbIE, IpeIMeTHbIE (Ha 6a30BOM YpPOBHE).

IIporpaMma o (pu3uKe BKIIOYALT:

e [UIaHUpYyEMBbIE Pe3yIbTaThl OCBOCHHUS Kypca (pHU3HKH Ha 0A30BOM YPOBHE, B TOM YHCIIE IPEIMETHBIC PE3YNIbTaThI

IO TO/1aM 00yUYEeHHUS;

e cojaepxanue yueOHoro npenmera «Duznkay» mo rogam o0ydyeHus.

®du3MKa Kak Hayka O HauOojee OOLIMX 3aKOHAX IPUPOJBI, BBICTYIAs B KauecTBE Y4eOHOro IpeiMeTa B IIKOJE,
BHOCUT CYIIECTBCHHBI BKJIaJ B CHUCTeMy 3HaHHM 00 okpyxkatomeMm wMupe. IIkonpHbIM Kypc ¢u3uka —
CHCTEMOOOPA3yIOUIUH A1 €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEAMETOB, TOCKOJIBKY (PU3NYECKUE 3aKOHBI JeKaT B OCHOBE
IPOLIECCOB U SIBJICHUH, M3ydaeMbIX XUMHEH, Ouonorue, ¢pusmueckoil reorpadueit u actpoHoMuei. Mcnons3zoBaHue u
aKTHBHOE IpPUMEHEHHE (DPU3MYECKUX 3HAHUM ONpenessieT XapakTep U pa3BUTHE pa3HOOOPa3HBIX TEXHOJOTHH B cdepe
SHEPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, MOJIYyYeHHMsS HOBBIX MAaTepUalIOB C 33JaHHBIMH CBOMCTBAMU M JIPYTHX.
W3yuenue ¢GU3MKH BHOCUT OCHOBHOM BKJaX B (POPMUPOBAHUE €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa OOYJAIOLIUXCS, B
(opMupoOBaHHE YMEHHH ITPUMEHSATh HAYYHBIH METO]I IO3HAHMS ITPH BBITIOTHEHHH UMH YYeOHBIX UCCIICIO0BaHMM.

B ocHOBy Kkypca ¢u3MKu JUIsI YPOBHS CPEAHEro OOIIero oOpa3oBaHUs TMOJOXKEH pAI MO, KOTOpPBIE MOXKHO
paccMaTpuBaTh KaK MIPUHIIUIIE €T0 MOCTPOCHUSL.

Hoes yenocmmnocmu. B cOOTBETCTBUU ¢ HEH KypeC SIBISETCS JIOTHYECKH 3aBEPUIEHHBIM, OH COICPXKUT MaTepHal U3
BCEX Pa3eioB (PU3HUKH, BKIIOYAET KaK BOIMPOCH KIIACCHYECKOI, TaK U COBPEMEHHON (H3HUKH.

Hoes zenepanusayuu. B coOTBETCTBUHM € HEH Marepual Kypca (GU3UKU OOBEIMHEH BOKPYT (DU3UUECKUX TCOPHIA.
Benymum B kypce aBisieTcst popMUpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEepPHH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanusaius mpeanosaracT UCIoIb30BaHIE TYMaHHUTAPHOTO MOTEHIMANa (GU3HIECKOit
HaYKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (PH3HUKH C PA3BUTHEM OOIECTBA, a TAKXKE C MUPOBO33PEHUECKIMHU, HPABCTBEHHBIMU U
9KOJIOTHYECKUMU NPOOIEeMaMH.

Hoes npuknaonou nanpaenrennocmu. Kypce Gpu3nku mpeamnosaract 3HaKOMCTBO C ITUPOKHM KPYrOM TEXHHUYECKHX H
TEXHOJIOTMYECKUX MPIIOKEHUN U3YUYEeHHBIX TEOPHil U 3aKOHOB.

Hoes sxonoeusayuu peannsyercs MOCPEACTBOM BBEJICHUS 3JIEMEHTOB COACP)KAHMS, MOCBSIIEHHBIX IKOJIOTNIECKUM
npo0seMaM COBPEMEHHOCTH, KOTOpBIC CBSI3aHBI C Pa3sBUTHEM TEXHUKH M TEXHOJIOTHH, a Takke OOCYXIEHHS HpoOiem
PalMOHAIBHOTO IPUPOIONIOIB30BAHMS U SKOJIOTHUYECKOI 6€30IacHOCTH.

CTepKHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpeIHero oOmero oOpa3oBaHUS SBISIIOTCS (DU3NYECKHUE
Teopuu ((popMUpOBaHUE TPEACTABICHUN O CTPYKTYpE MOCTPOCHUS (PU3HUECKON TEOPHH, POIH (PYHIaMEHTAILHBIX 3aKOHOB
U TPUHINIOB B COBPEMEHHBIX IPEICTABICHUSAX O IPHPOJE, TPAaHUIAX NPUMEHUMOCTH TEOPHH, Ui OIHCAHUS
€CTECTBCHHO-HAYYHBIX SIBICHHUH U IIPOIIECCOB).

CHCTEMHO-IeATEILHOCTHRIM TIOJXO0I B Kypce (U3WMKH pean3yeTcs TpekIe BCEro 3a CUYeT OpraHu3alluu
SKCHEPUMEHTAIBHON AEATENbHOCTH oOydaromuxcs. [y 6a30BOro ypoBHS Kypca (M3MKH — 3TO MCHOJIB30BAHUE CHCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPHIMEHTOB U JIAOOPATOPHBIX padoT, KOTOPHIC B IpPOrpaMMe 0 (GHU3HKE 00bEINHEHBI
B OOWMI CIHCOK YYEHHYCCKHX IPAaKTHUYECKUX palboT. BeimeneHne B yKazaHHOM IepedHe JTa0OpaTOpHBIX padorT,
IPOBOAMMBIX JUISI KOHTPOJIS M OIEHKH, OCYIIECTBISETCS YJYaCTHUKAMH OOpA30BATEIFHOTO Mpollecca HCXOAS U3
0coOeHHOCTEH IUTAaHMPOBAHMS U OCHAIIeHUs kKabuHera (usuku. Ilpm 3ToM obecrieunBaeTcsi OBIafeHUE OOYJAIOIIUMHUCS
YMEHHUSIMU IIPOBOJUTH KOCBEHHBIC M3MEPEHNUS, HCCICAOBAHNS 3aBUCUMOCTEH (PH3MUECKUX BETMUMH U IIOCTAHOBKY OIBITOB
0 TIPOBEPKE MPETIOKECHHBIX THITOTES.

Bonpinoe BHUMaHHUE yACHSETCS PEIICHUIO PACUETHBIX M KAYECTBEHHBIX 3amad. Ilpm sToM I pacuy€THRIX 3a1ad
IPUOPHUTETOM SBIISIOTCS 33Ja4l C SBHO 3aJaHHON (PU3NIECKON MOJETIBIO, TO3BOISIONINE IPUMEHSATH H3YUICHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jena Kypca, TaK ¥ HHTETPUPYS 3HAHWUS U3 PA3HBIX paszesioB. [ KadecTBEHHBIX 3a1a4



IPHOPUTETOM SIBISIIOTCS 3aJjaHHs HAa OOBSCHEHNE MPOTEKaHNs (PH3UIECKHX SIBICHUH U MPOLECCOB B OKPY)KAIOIIEH KHU3HH,
TpeOyromue BeIoopa (Gpru3nuecKkoi MOIENH IS CUTyaIluu IPAKTHKO-OPHEHTHPOBAHHOIO XapaKTepa.
B cootBerctBuu ¢ TpedoBanusmu ®I'OC COO k martepHanbHO-TEXHUYECKOMY OOECIeUeHHI0 Y4eOHOro mporecca
0a30BbIif YPOBEHb Kypca (DM3MKH Ha YPOBHE CPEHEro 00IIero o0pa3oBaHMs JOJDKEH U3Yy4aThCs B YCIOBHUAX IPEIMETHOTO
KaOnHeTa (QU3MKM WM B YCIOBHSAX MHTEIPHPOBAHHOTO KaOWHETa MPEeIMETOB €CTeCTBEeHHO-HAYYHOro IuKia. B xabunere
(U3MKH TOIDKHO OBITH HEeoOXoquMoe J1abopaTopHOe 000pyIOBaHUE IS BHIIONHEHUS YKa3aHHBIX B IIPOrpaMMe Mo (pHu3HKe
YYEHHUYECKHUX MPAKTHYECKHX paboT M AEMOHCTPAMOHHOE 000pyAOBaHHE.
JleMoHCTpamoHHOe 000py0BaHNe (HOPMHUPYETCS B COOTBETCTBUH C NPHHIMIIOM MHHHUMAIBHOH JOCTATOYHOCTH H
obecrieyrBaeT MOCTAHOBKY IIEPEUYMCIICHHBIX B IporpaMme Mo (HM3HMKE KIIOYEBBIX IEMOHCTPAMH Ul HCCIIEIOBaHUS
M3y4aeMBbIX SBJIEHHH M IPOIIECCOB, SMIMPHYECKUX U (QYHIAMEHTAIbHBIX 3aKOHOB, NX TEXHHYECKUX IIPUMEHEHHUH.
JlaGopaTtopHoe 00OpyJOBaHME JUIS YYSHHYECKHX IPAaKTHYeCKUX paboT (opMmupyeTcs B BHIEC TEMaTHYECKHX
KOMIUIEKTOB M O0OecreuynBaeTcs B pacyére OJHOIO KOMIUIEKTa Ha JBYX oOydarommxcs. TemMaTHueckne KOMIUIEKTHI
71a00paTOpHOTO 00OPYIOBaHUS IOJDKHBI OBITH HOCTPOCHBI HA KOMIUIEKCHOM HCIONB30BaHMH aHAJIOTOBBIX M IM(POBBIX
nprOOpPOB, a TaKKe KOMIBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BUJIE IU(PPOBBIX JIAOOPATOPHii.
OCHOBHBIMH LIEJSIMH U3Y4eHHs1 PU3NKH B 0011eM 00pa30oBaHHUM SBIISIOTCS:
e (opMHupoBaHHE HWHTEpeca W CTpeMJICHHsS OOYy4aloIMXCs K HayYHOMY H3YYCHHUIO IIPUPOJBI, Pa3BUTHE HX
MHTEIJUIEKTYaJIbHBIX ¥ TBOPYECKUX CIIOCOOHOCTEH;

e  pasBUTHE IPEJCTABICHHI O HAYYHOM METOJIe IMO3HaHHS M (POPMUPOBAHME HCCIIEOBATEILCKOTO OTHOIIEHUS K
OKPY’KaIOIUM SIBJICHUSIM;

e (opMHpOBaHHE HAyYHOTO MHPOBO33PEHUS Kak pe3ylbTaTa H3y4YeHHUs OCHOB CTPOCHHsS MarTepuu |
(yHIIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHHE YMEHHH OOBSCHATH SBICHUS C UCIOJIB30BAHHEM (U3NYECKHX 3HAHMH M Hay4YHBIX
JIOKa3aTeIbCTB;

e (opMHpOBaHHE NPEACTABICHUH O poiu (U3UKH JUId Pa3BUTHA JPYIMX €CTECTBEHHBIX HAyK, TEXHUKH U
TEXHOJIOTHH.
JocTimkeHne 3THX Iiesell oOecrieunBaeTcsl pelieHueM CIIeAYIONIMX 3a7a4 B Ipolecce U3ydeHns Kypca (QU3HKH Ha
YPOBHE CpeIHETo 00Iero 00pa3oBaHHUs:
e TpHOOpeTeHHe CUCTEeMBbl 3HaHMH 00 o0muX (QU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIOUas
MEXaHHKY, MOJIEKYJISPHYIO (PU3HKY, DJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPO(YU3UKY;

e (opMHpOBaHHE YMEHUH MPUMEHSATh TEOPETUUECKUE 3HAHUS JUI OOBSCHEHUS (PU3UUECKHUX SIBJICHUI B IPHPOIE
1 JJI DPpUHATHA TPAKTUYICCKUX peH_IeHI/Iﬁ B HOBCC}IHGBHOﬁ JKH3HU,

® OCBOGHHE CIIOCOOOB pEUIEHHs pPa3M4YHBIX 3a/7a4 C SBHO 3aJaHHON (M3MYECKOH MOJEeNblo, 33j]ad,
MO/Ipa3yMEBAOLIMX CAMOCTOSTENILHOE CO31aHNe (PU3NUECKOM MOJIEINH, aJIeKBaTHOH YCIIOBHSM 33/1a4H;

o IIOHUMAaHHUEC (I)I/ISI/I‘ICCKI/IX OCHOB M MPUHIOHUIIOB ﬂeﬁCTBHH TEXHUYCCKUX yCT’pOﬁCTB U TEXHOJIOTMYCCKHX
MPOLIECCOB, UX BIIMSHUS HA OKPYKAIOIYIO CPELy;

®  OBJIaJICHHE METOJIaMU CaMOCTOSITEIHFHOIO TUIAHUPOBAHMS W MPOBEACHHS (PU3NYECKHX IKCIEPUMEHTOB, aHAIN3a
Y MHTEpIpeTauy HHPOPMAIHH, ONIPEAEICHHs JOCTOBEPHOCTH TIOJIyYeHHOTO Pe3yJIbTara;

e  CO31aHMe YCIJIOBHH JUIS pa3BUTHU yMEHHUI MPOEKTHO-UCCIIEA0BATENBCKOM, TBOPUECKON JIESTEIbHOCTH.

Ha m3yuenne ¢usuku (6a30BBIif YpOBEHb) HAa YPOBHE CpeAHEro odiero obpasoBanus orBoxutcs 136 gacos: B 10
Kyacce — 68 yacoB (2 yaca B Hezeno), B 11 kiacce — 68 yacoB (2 4yaca B HEZCIIO).

IIpenmaraemerlii B mporpaMMe 1O (U3MKE TIEpeYeHb JIAOOPAaTOPHBIX U TPAKTUYECKUX PabOT  SBISIETCS
PEKOMEHIOBaHHBIM, YUYHTENb ACTAeT BHIOOP MPOBEACHUS TaOOpaTOpHBIX PabOT M OMBITOB C YYETOM WHAWBUIYaIBHBIX
ocobOeHHOCTE 00yJarONTHXCSl.



COJEPXKAHUE OBYYEHMUA

10 KJIACC

Pazpen 1. ®u3znka U MeTObI HAYYHOI'0 MO3HAHUS
@dusnka — Hayka o mpupoxae. Haydnsie MeTompl MO3HAHHS OKpYKaromero Mupa. Poip skcrmepuMmeHTa U
TEOPHH B TIPOIecce MO3HAHUS MTPUPOABL. DKCIEPUMEHT B (PH3HUKE.
MonenupoBanue GU3NYECKUX SABJICHHUN W TpolieccoB. HayuHble runoresbl. Ou3ndeckue 3aKOHBI U TCOPHH.
I'panruisl npuMEeHUMOCTH PU3UIECKUX 3aKOHOB. [IpHHIHUIT COOTBETCTBUSL.

Pomb m mecro ¢u3mkum B (HopMHpPOBAaHWUM COBPEMEHHOW HAYYHOM KapTHHBI MHpa, B MPAKTHYSCKOU
NEATEILHOCTH JIIOIEH.

Jemoncmpayuu
AHaJI0TOBBIC U IU(DPOBEIC U3MEPHUTEIbHBIC MPHUOOPHI, KOMITBIOTEPHBIC TATINKH.

Pa3pgen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanndeckoe asuxerrne. OTHOCUTENTFHOCTh MEXaHUIECKOTO MBIKeHus1. Cructema orcuéra. TpaekTopusi.

[Tepemenienne, CKOpOCTh (CPEAHSS CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPEHUE MaTePHAILHON TOUYKH, UX
TIPOEKITNHU Ha OCU CHUCTeMBI KoopAuHAT. CIoKeHre TIEpEeMEIEHUH 1 CII0’KEHNE CKOPOCTEH.

PaBHOMEepHOE W pPaBHOYCKOPEHHOE MPSAMOJIHHEHHOE IBWXKCHHE. [ 'paQuKd 3aBUCUMOCTH KOOPIWHAT,
CKOPOCTH, YCKOPEHHUSI, ITyTH U TEPEMEIICHIS] MATePUATBHON TOYKHA OT BPEMEHHU.

CBo0OoaHOE MajieHre. Y CKOPeHHEe CBOOOTHOTO TTaICHUS.

KpuBonuneitHoe aBmxenne. J[BMKeHHE MaTepHAIBHON TOYKH MO OKPYXHOCTH C TOCTOSTHHOM 1O MOIYITIO
CKOpPOCTBI0. YTJIOBasi CKOPOCTh, JIMHEHHas ckopocTh. [lepmon m dactota oOpamieHus. lleHTpocTpeMuTenbHOE
YCKOpEHHE.

TexHudeckne yCTpONCTBA M MPAKTHUECKOE NPHWMEHEHHWE: CHUAOMETpP, IBWKEHHE CHAPSIOB, LCIHBIE H
pEMEHHBIE NEpEeIaYn.

Llemoncmpayuu

Mopens cucTemMbl OTCUETA , MILUTIOCTPAINS KHHEMAaTUIECKUX XapaKTEPUCTHK JIBIKEHUSI.

[IpeoOpazoBaHue ABMXKEHUI C UCTIONB30BAHNUEM MPOCTHIX MEXaHH3MOB.

[Taymenue Tenm B BO3ayXe U B pa3peKEHHOM MMPOCTPAHCTRE.

Habmonenve aBrkeHUs TeIa, OPOIMICHHOTO MO YIIIOM K TOPU30HTY H TOPU30HTAIBHO.

N3mepenne ycKopeHHs CBOOOTHOTO TIaICHUSI.

Hamnpasienune ckopocTr pH IBIKEHUN IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomul

N3yuenue HepaBHOMEPHOTO JBMKEHUS C IIENBI0 OTPE/ICIICHUSI MTHOBEHHOW CKOPOCTH.

UccnenoBanne COOTHOMICHUSI MEXIY ITyTSIMH, TMPOWICHHBIMH TEJIOM 3a TOCIEOBAaTeNbHBIE paBHBIC
TIPOMEKYTKH BPEMEHH TPU PABHOYCKOPEHHOM JIBIXKEHUU C HAYalIbHOW CKOPOCTHIO, PAaBHOM HYITIO.

H3ydenne ABUKEHUA ApUKA B BA3KOW KUIKOCTHU.

Nzydenune nBrKeHHS Telia, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun otHocurensHocty [Nanunes. [lepsiii 3akoH HetoToHa. THEpIManbHbIE CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Btopoit 3akoH HploToHa Ui MaTepuallbHOM TOYKH.
Tpetwnii 3akoH HproTOHA U151 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro taroteHus. Cuna Tsbkectu. [lepBast kocMuueckas CKOpOCTb.
Cuna ynpyroctu. 3akos ['yka. Bec Tena.
Tpenue. Bunpl TpeHus (mokos, ckoibxeHus, kayenus). Cwuna Tpenusa. Cyxoe Tpenue. Cuia TpeHus

CKOJIBXXCHUA U CHUJIa TPECHUS IMOKOs. KO3(1)(1)I/II_II/ICHT TPCHUA. Cuna CONPOTUBJICHUS MTPU ABMKCHHUU TECJIA B XUAKOCTU
WK rasc.

HOCTyr[aTCJ'II)HOC 1 BpalllaTCJIbHOC ABMXXCHUC a0COJIIOTHO TBépI[OFO TCiIa.
MoMEHT CHJIbl OTHOCUTEIBLHO OCH BpaliCHUs. IInedo cunel. YcnoBus paBHOBECHA TBépZ[OFO TCa.

Texnuueckue YCTpOﬁCTBa U TNPAKTHYCCKOC MNPHUMCEHCHUC. TOAIIWUIIHHUKHA, JAIBHMKCHHUEC HCKYCCTBCHHBIX
CITYTHUKOB.

Jlemoncmpayuu



SIBnenue uHEpUMN.

CpaBHeHHE Macc B3aUMOACHCTBYIONINX TEI.

BTopoii 3akon HeroToHa.

Nsmepenue cum.

CrnoxeHnue cuil.

3aBHCHUMOCTD CHJIBI YIIPYTOCTH OT J1e(hOpPMAITHH.

HesecomocTs. Bec Tena npu yckopeHHOM MOABEME U TTAJCHHH.

CpaBHeHME CUJI TPEHUS TTOKOS, KAUEHUS U CKOJIb)KEHUSI.

VYcnoBus paBHOBecus TBEpAOTO Tena. Buasl paBHOBecHsI.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

N3ydenne nBmxeHHs OpycKa 10 HAKIIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3ZHHKAMOUINX B TNPY)KHHE U PE3WHOBOM 0OO0pasie, OT HX
nedopmanuu.

Uccnenosanue ycioBuil paBHOBECUS TBEPAOIO TeJa, UMEIOIIETO OCh BPaLLEHUSL.

Tema 3. 3axonwl coxpanenus ¢ mexanuke

Ummynec maTepuanbHOW TOUYKH (Teda), CHCTEMBl MAaTepUANBHBIX TOYeK. VIMITylIbc CHIBI U W3MCHEHHE
HMMITyJIbCa TeJa. 3aKOH COXpPaHEeHUs UMITyJIbca. PeakTUBHOE IBUKEHUE.

Pabora criisl. MOIIHOCTH CHJIBL.

Kunerndeckas sHeprust MatepuanbHoil Touku. Teopema 00 H3MEHEHNN KHHETHYECKOH YHEPTUHL.

[ToteHnmanbHas sHeprus. [loTeHIMaNbHAsS SHEPTHS YIPYro aeGopMHUpOBaHHOU NMPYXHUHBI. [loTeHIMANbHAS
SHEPTHs Tea BOJIM3HU MOBEPXHOCTH 3EMITH.

[loreHnmanpHBle W HENOTCHIMANbHBIE CHIIBL. CBS3b PaOOTHI HENMOTEHIHAIBHBIX CHJI C W3MEHEHHEM
MEXaHWYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXpaHEeHUs] MEXaHUYECKON SHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHudeckune ycTpoUCTBA U MPAKTHIECKOE TPUMEHEHHE: BOJIOMET, KOTIEP, IPYKUHHBIN MHUCTOJIET, ABMKCHIE
paker.

Llemoncmpayuu

3aKoH COXpaHEHUs UMITyJIbCa.

PeakTnBHOE IBMKEHHE.

[epexon MOTEHITNATBHOM YHEPTHUH B KHHETHUECKYIO M O0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvlie pabomuol

Wzyuenne abCOMOTHO HEYIIPYTOTO yaapa ¢ OMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHHKOB.

UccnenoBanue cBsi3u pabOTHI CHIIBI C M3MCHEHHEM MEXaHWYECKOW SHEPTHHU Tella Ha MpHUMEpe PacTsDKEHHS
PE3MHOBOIO XKT'yTa.

Pazpnen 3. MoJiekyasipaasi pu3nka u TepMOAMHAMHKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOU Meopul

OCHOBHBIEC TIOJIOXKCHHS MOJICKYJISPHO-KMHETHYECKOH TEOPUM M HMX ONBITHOE 00OCHOBaHWE. BpoyHOBCKOE
newkenne. Jnddysusa. Xapakrep NBMKCHHS W B3aMMOACHCTBUS YacTHI] BellecTBa. MOJIETH CTPOCHHUS Ta30B,
JKUJIKOCTEH M TBEPIBIX TNl U OOBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE ATHX MOjelieil. Macca U pa3Mepbl MOJICKYIL.
KommuectBo BemectBa. [TocrostHHas ABorapo.

Temnosoe paBHOBecHe. Temnepartypa u e€ usmepenue. lllkana temneparyp Lleascust.

Mopens upeansHoro raza. OCHOBHOE YpaBHEHHE MOJCKYJISIPHO-KMHETHYECKOW TEOPHH HJICATBHOTO Ta3a.
AOcomtoTHast TeMIlepaTypa Kak Mepa cpelHell KHHETHYECKOW SHEPTHH TEIUIOBOTO JBMXKEGHHUS dacTull rasa. Illkana
temriepatyp Kenbsuna. ['a3oBbie 3akoHbI. YpaBHeHne MeHneneeBa—Kianeiipona. 3akon Jlanerona. M3omnporeccs B
HJeaIbHOM Tra3e ¢ MOCTOSIHHBIM KOJMYECTBOM BemiecTBa. I paduueckoe mpeacTaBiICHHE H30IMPOIECCOB: W30TEpMa,
H30X0pa, u3o0apa.

TexHUYECKHE YCTPONCTBA U PAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD, OapoMeTp.

Llemoncmpayuu

OnbITel, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHWE BellecTBa, (oTorpaguu MOJIEKYJ OPraHUYECKHX
COEMHEHUN.

OnbIThI 110 AUPPY3UN SKHIKOCTEH U Fa30B.

Monenb OpOYHOBCKOTO JABHIKEHHS.

Mopens onsita HTepHa.



OTmBITHI, JOKA3BIBAIOIINE CYIIECTBOBAHIE MEKMOJIEKYIISIPHOTO B3aUMO/ICHCTBUSI.

Mozens, WILTIOCTpUPYIONIast IPUPOAY AaBICHHS Ta3a Ha CTEHKH COCY/a.

OTBITHI, WLTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHIS UICAFHOTO ra3a, U30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

Omnpenenenre Macchl BO3IyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MepeHHWH oO0BhEMa KOMHATHI, JAaBICHUS U
TEeMIIepaTyphl BO3IyXa B HEM.

HccnenoBanue 3aBUCHMOCTH MEXIY ITapaMeTpaMH COCTOSHHS Pa3peKESHHOTO Ta3a.

Tema 2. Ocnogvl mepmoounamuku

TepmomuHamudeckass cucreMa. BHYTpeHHSS SHEpPrus TEPMOAMHAMHYCCKOM CHCTEMBI M CIIOCOOBI €&
n3MeHeHus. KommdecTBo TemnoTel m pabora. BHyTpeHHSS SHEprus OXHOATOMHOTO HICATHHOTO Ta3a. Buumbl
TEIUTIOTIepPEAayr: TEIUIONPOBOAHOCTh, KOHBEKIHS, W3IyUeHHe. YIelbHas TEINTOEMKOCTh BemiecTBa. KommdecTBo
TEIUTOTHI IIPH TEIUTONIepeaade.

[Tonstne 00 agmabaTHOM Tmporiecce. [lepBbIf 3akoH TepMoAMHAMUKH. [IprMeHeHHe TMepBOTO 3aKOHa
TEPMOIMHAMUKH K H3omporeccam. I 'padudeckast nHTeprnperanus paboTHI rasa.

Bropoii 3akoH TepmoguHamMukn. HeoOpaTHMOCTh MPOIIECCOB B TIPUPOJIE.

TemnoBele MammHBL [IpuHIUNBI AEWCTBHA TEIDIOBBIX MamiH. [IpeoOpa3oBaHus >HEPTHH B TEIUIOBBIX
ManuHax. Koagduuent mome3Horo aeldcTBus TerioBod MammHel. [{ukn KapHo u ero ko3 @HUIMeHT MoJe3HOro
JEeUCTBHSL. DKOJIOTHYESCKHE IPOOIEMEI TETTIODHEPTETHUKH.

TexHmueckne YCTPOHCTBa M IMPAKTUYECKOE IPUMEHEHHE: IBUTATeNlb BHYTPEHHETO CTOpPAHWsS, OBITOBOM
XOJIONUITEHUK, KOHTUIIHOHED.

Llemoncmpayuu

VzmeHeHue BHyTpeHHEW SHEPTHH TeJla MIPY COBEPIICHUH PaOOTHI: BEUIET MIPOOKH M3 OYTHUIKH MO NeHCTBHEM
C)KaToro BO3/yXa, HarpeBaHue 3pupa B JaTYHHOU TpyOKe MyTéM TpeHwUs (BUICOIEMOHCTPAIINS).

Vzmenenue BHyTpeHHEH SHEPTHHU (TEMIIEpaTyphl) Tea P TeIuonepeaade.

OmnbIT 110 a1MabaTHOMY PaCIIUPEHUIO BO3AyXa (OIBIT C BO3IYIITHEIM OTHUBOM).

Monenu mapoBoi TypOHHEI, ABUTATENSI BHYTPEHHETO CTOPaHIsL, PEaKTHBHOTO JABHUTATEIS.

Yuenuueckuii sxcnepumenm, rabopamopnvie pabomuol

N3mepenne ynenpHOM TeIIOEMKOCTH.

Tema 3. Acpecamnsie cocmoanusn eeutecmea. Dazosvle nepexoont

[Mapoobpa3zoBanre u KoHAeHcanus. McmapeHwe W kureHHe. AOCONIOTHAS M OTHOCHUTEIBHAS BIAXXKHOCTH
Bo3myxa. HacelmeHHBId map. YHaempHas TeIioTa MapooOpa3oBaHHs. 3aBHCHMOCTh TEMIIEPATYphl KHMCHHS OT
JaBIICHHUSL.

TBépmoe Temo. Kpucrammdeckne u aMopdHble Tena. AHH3OTPONHS CBOWCTB KpHUCTAIIOB. JKuakue
kpuctamiel. CoBpeMEHHBIE Marepuaibl. [lmaBneHme © KpHCTADIM3ANUSA. YOenbHas TeIUloTa IUIABIICHUS.
CyOnumanus.

YpaBHEHHE TEIUIOBOro OajiaHca.

TexHHUeCcKHe YyCTPOWCTBA M IPAKTHIECKOEC TPHUMEHEHHE: TUTPOMETP H IICHXPOMETp, KaJopuMeTp,
TEXHOJIOTHH TIOTyYCHHUSI COBPEMEHHBIX MAaTEPHAIOB, B TOM YHCJIe HAHOMATepHAaJIOB, © HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiicTBa HACHIICHHBIX MTAPOB.

Kunenue npy mOHIKEHHOM JaBICHAH.

CriocoOBI M3MEPEHUS BIAKHOCTH.

HabOnronenne HarpeBaHus | TUIABJICHIS KPHCTAIUIMIECKOTO BEIIECTBA.

JleMOHCTpaIus KPUCTAILIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3MepeHre OTHOCUTENEHON BIQXKHOCTH BO3IyXa.

Paznes 4. DiekTpoaMHaMuka
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. JNEeKTpUIecKui 3apsa. J[Ba Buma sNeKTprudecKux 3apsaoB. [IpoBOAHUKH, TUIICKTPUKH U
MOTYIPOBOTHUKH. 3aKOH COXPAHEHUS AIEKTPUICCKOTO 3apsia.
BiammoneiictBue 3apsimoB. 3akoH Kymona. TodedHBIH AIIEKTPUYECKHI 3apsa. DJIEKTpHYIEecKOe IOoJe.

HaprDKéHHOCTB OJICKTPHUYCCKOT'O IT10JIA. HpI/IHLII/IH CYNEpNO3UIUN SJICKTPUICCKUX nojie. JInauun HaprI)I(éHHOCTI/I
QJICKTPHUYECCKOTO ITOJIA.



Pabora cun anexTpocrarnueckoro noss. [Torenuan. PasHocts motennmanos. [IpoBOAHUKY U AUAIEKTPUKH B
3JIEKTPOCTATUUECKOM I10JIe. JIN3IeKTpruUecKas IPOHULIAEMOCTb.

Onektpoémkocth. KonaencaTop. OneKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpA. OHEPTHsl 3apsHKEHHOTO
KOHZeHcaTopa.

TexHu4eckue ycTpoicTBa M NPAaKTUYECKOE NMPUMEHEHHE: 3JIEKTPOCKOIL, JIEKTPOMETP, JIEKTPOCTaTHUECKas
3aIInTa, 3a3eMJICHIE 3JIEKTPOIIPHOOPOB, KOHICHCATOP, KOIMMPOBANBHBIHN armapar, CTpyHHBIA TIPHHTED.

Jemoncmpayuu

VYeTpolicTBO M IPUHITUTT AEUCTBHSI SJIEKTPOMETPA.

B3aumogzeiicTBue Ha’nEeKTPU30BAHHBIX TeIl.

DNeKTpUYEcKoe M0JI€e 3apsHKEHHBIX TEll.

[IpoBOAHUKY B 3JIEKTPOCTATUUECKOM IIOJIE.

DnekTpocTaTnyecKkas 3aIuTa.

JM3IeKTpUKY B 3JIEKTPOCTATUUECKOM II0JIE.

3aBUCUMOCTb JJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCATOpa OT IUIOIIAAH IJIACTHH, PACCTOSHUSA MEXAY HUMH U
JUBJIEKTPUYECKON IIPOHULIAEMOCTH.

OHeprus 3apsyKeHHOI'0 KOHJEHcaTopa.

Yuenuueckuii sxcnepumenm, rabopamopnvle pabomuol

H3MepeHne 2neKTpOoEMKOCTH KOHACHCATOpA.

Tema 2. Ilocmosannwtii 31ekmpudeckuil mok. Toxku 6 paznuunsix cpeoax

ONeKTpuYecKUd TOK. YCJIOBUS CYILLIECTBOBAHUS 3JIEKTPHUUECKOro Toka. Mcrounuku toka. Cuna Toka.
ITocTostHHBIN TOK.

Hamnpspxenne. 3akon Oma 1mst yqacTka Iemnu.

DNeKTpUYEeCcKOe COMPOTUBIIEHUE. Y IENbHOE CONPOTUBIIEHUE BemiecTBa. IlocienoBarenbHoe, napaienbHoe,
CMEILIAaHHOE COEAMHEHUE POBOAHUKOB.

Pabora snekTprudeckoro Toka. 3akoH /xoyisi—JIeHna. MoIHOCTE 3JIEKTPHYECKOIO TOKA.

ONEeKTPONBIKYINA CHUJIAa W BHYTPEHHEE COMNPOTHBICHHE WCTOYHHMKA TOKa. 3akoH Oma i MOJTHOU
(3aMKHYTO#) 35eKTpHUYecKoi 1ienn. KopoTkoe 3aMbIKaHuE.

ONeKTpOoHHAs NPOBOAUMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTD CONPOTUBIIEHHUS METAJNIOB OT TEMIIEPATYPHIL.
CBepX1IIpOBOANMOCTb.

OnexTpudecKkui TOK B Bakyyme. CBOMCTBa JIEKTPOHHBIX ITyYKOB.

[omynposoxgauku. CoOCTBEHHAS U TIPUMECHAsI IPOBOAUMOCTH HOTYIIPOBOTHIKOB. CBoiicTBa P—N-miepexona.
[MomynpoBoAHUKOBEIE IPHOOPHL.

OnexTpudyeckuid TOK B pPAacTBOpax M paciulaBaX 3JEKTPOJUTOB. OJEKTPOJUTHUECKAs JUCCOLMALIUS.
DNEKTPOIHN3.

OnexTpudeckui TOK B razax. CaMoCTOATENbHBIN U HECaMOCTOSTENbHBIN pa3psaa. Monnus. [lnazma.

TexHu4eckue yCcTpoicTBa U MPaKTUUECKOE NPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOYHUKH TOKA,
ANIEKTPOHATPEBATENFHBIE TPHOOPHI, 3JIEKTPOOCBETHTENEHBIE HPUOOPHI, TEPMOMETP COMPOTHBICHUS, BaKyyMHBIH
IIFOJT, TEPMUCTOPHI U (POTOPE3UCTOPHI, TOITYITPOBOJHUKOBHIN THO/, TATbBaHHKA.

Llemoncmpayuu

W3mepenue cuiibl TOKa U HaNpsHKeHHUs.

3aBUCUMOCTb CONPOTHUBIIEHUS LIMJIMHAPHUUECKUX POBOJHUKOB OT JJIMHBI, TUIOIIAHN MTONIEPEYHOI0 CEUEeHUs U
MaTepuaia.

CMernaHHOe COeTUHEHNE IPOBOAHHUKOB.

[Ipsimoe u3MepeHue eKTpoABHKYLIeH cuiibl. KopoTkoe 3aMblkaHue TalbBaHMYECKOTO JIEMEHTA U OLIEHKa
BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTD ANIEKTPOIHUTOB.

HUckpoBoii pa3psin ¥ NpoOBOAUMOCTD BO3AYXa.

OAHOCTOPOHHSIS TPOBOAUMOCTD AMO/A.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3ydeHne cMemaHHOTO COeAMHEHHS PE3UCTOPOB.

Nsmepenue anekTpoABIKYIIEH CUIIbl ICTOUHUKA TOKA U €T0 BHYTPEHHETO CONPOTUBIIECHUS.

Habmonenue anexrponusa.

MexnpeaMeTHbIe CBSI3U



Nsyuenne kypca ¢usuku 6azoBoro ypoBHst B 10 Kiacce OCYIIECTBIACTCS C YYETOM COJEPIKATEIBHBIX
MEXITPEMETHBIX CBSI3€H C KypcaMH MaTeMaTHUKH, OMOJIOTHH, XUMHH, TeoTpa(uil 1 TEXHOJIOTHH.

Mesicnpeomemusie nonamus, CBSI3aHHBIE C W3YyYCHHWEM METOJOB HAYYHOTO ITO3HAHUS: SIBIICHHE, HAYUHBIN
¢axT, runoresa, (U3MUECKas BEINYMHA, 3aKOH, TEOpHs, HAOIIONEHHE, SKCIEPHUMEHT, MOICIHPOBAHHE, MOIEIB,
HU3MepeHHe.

Mamemamuxka: penieHWE CUCTEMBbl YpaBHEHWH, JIMHEHas (yHKIWA, mapaboina, rumepbona, ux rpadukd
CBOCTBA, TPUTOHOMETPUYECKUE (PYHKIHU: CHHYC, KOCHHYC, TAaHTCHC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOKAECTBO, BEKTOPHI M X IPOEKINH HA OCH KOOPIMHAT, CIIOKEHNE BEKTOPOB.

bBuonozusa: mexanndeckoe OBIDKECHHUE B )KUBOW MpHpoae, U y3us, 0CMOC, TEIIO0OMEH KHUBBIX OPTaHI3MOB
(BHIBI TETUTONIEpENaYH, TEIUIOBOE PABHOBECHE), DIICKTPHUUCCKIE SBICHHUS B )KUBOU TIPHPOIC.

Xumus: DUCKpPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEUIECTBA, MOJISIPHAsI Macca,
TEIUIOBEIC CBOWCTBA TBEPIBIX TEJ, KHIKOCTEH M Ta30B, IEKTPUIECKHUE CBOWCTBA METAJUIOB, SJIEKTPOIUTHUICCKAS
JFICCOLIMAIINS, TATbBAHHKA.

l'eoepaghus: BIaXXKHOCTH BO3AyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: mpeoOpa3oBaHWE MABIKEHUI C WCIOIH30BAHMEM MEXaHH3MOB, YUET TpPEHHsS B TEXHUKE,
TIOIITUITHAKY, MCIIONB30BAaHIE 3aKOHA COXPAHEHHsS HMITYJIbCa B TEXHHKE (pakeTa, BOOOMET W ApPYTHE), IBUTATEIH
BHYTPEHHETO CTOpaHMs, MapoBas TypOuHa, OBITOBOH XOJOAWIGHUK, KOHAWIMOHEP, TEXHOJOTHUU IIONyYCHUS
COBPEMEHHBIX MATEpHaNOB, B TOM YHCIE HAHOMATEPHAIOB, M HAHOTEXHOJOTHH, AJIEKTPOCTATHUYECKAs 3aIlHTa,
3a3eMJIGHHE  JJICKTPONPHUOOpPOB,  KCEPOKC, CTPYHHBIA  TPHHTEP,  DIIEKTPOHATPEBATENbHBIE  IPUOOPHI,
AIIEKTPOOCBETUTEIHHBIC IPHOOPHI, TAIbBAaHHUKA.

11 KJIACC

Paznen 4. JnexkTpoauHaMmuka

Tema 3. Maznummnoe nosne. IneKmpomazHumnas UHOYKYUs

[TocTostaapie MarHuThl. B3ammonelcTBHe TOCTOSHHBIX MAarHuTOB. MarHuTHOe mose. BekTop MarHuTHOU
nHAYKUH. [[pruHIATT cymepro3uiiny MarHUTHEIX 1mojied. JInann MaranTHOM nHAYKIMK. KapTuHa TMHAN MarHUTHON
WHYKITUH TIOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOe moje MPOBOAHUKA ¢ TOKOM. KapThHa NMWHWN WHIYKIIUU MarHUTHOTO TIOJSI JIJTUHHOTO TIPSIMOTO
MPOBOJTHUKA M 3aMKHYTOTO KOJBIIEBOTO TPOBOJHUKA, KaTymku c TokoMm. OmwlT Dpcrena. BzammonericTBue
TIPOBOJTHUKOB C TOKOM.

Cuna Amrnepa, €€ MOlyJib U HallpaBJICHHE.

Cuna Jlopenma, e€ MOaynb U HampaBieHue. [[BiKeHHE 3apsyKeHHOM YacTHIBI B OJHOPOAHOM MAarHUTHOM
nosie. Pabora cuter JlopeHna.

SIBneHue >MeKTpOMarHUTHOM MHAYKUMHU. IIOTOK BeKTOpa MarHMTHOM MHIAYKUMH. DJIEKTPOIBMXKYIIAs CHIIa
WHYKIIUHU. 3aKOH AJIEKTPOMAarHuTHOM HHIyKIun Dapasesi.

BuxpeBoe snmekTpudeckoe Tmose. ODNEKTPOABWKYIIAs CHJIa HWHIYKIUA B TPOBOJHUKE, IBIIKYIIEMCS
MTOCTYTATENHHO B OAHOPOTHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHxykTUBHOCTS. SIBICHHE CAaMOMHAYKIINN. DIEKTPOIBIKYIIAS CHUJIA CAMOWHIYKITHH.

DHEeprusi MAarHUTHOTO TIOJIS KATYIITKA C TOKOM.

DIEKTPOMArHUTHOE TTOJIE.

TexHU4YecKue YCTPONUCTBA M MPAKTUYECKOE MPUMEHEHHE: IOCTOSIHHBIE MATrHHUTHI, JJIEKTPOMAarHUTHI,
SIIEKTPOABUTATEND, YCKOPUTEIX SJIEMEHTAPHBIX YaCTHUILl, MHIYKIIMOHHAS TIE€Yb.

Llemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHHE AIEKTPOHHOTO ITyYKa MAarHUTHBIM TIOJIEM.

JIvHMY MHAYKIIMA MarHUTHOTO TIOJISL.

BzaumoneiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HetictBue cuibl JIopeHIia Ha HOHBI 3JEKTPOJIUTA.

SIBreHME 3IEKTPOMArHUTHON MHIYKIIWH.

[IpaBuno Jlenna.

3aBUCUMOCTD AJIEKTPOJABIKYILEH CHIIbI MHAYKIMH OT CKOPOCTH U3MEHEHHs] MarHUTHOTO MOTOKA.



SIBneHne caMOMHIYKITUH.

Yyenuyeckuii sxcnepumenm, 1abopamopHule pabomoi

N3yyenue MarHuTHOTO TOJISt KATYIIKHA C TOKOM.

UccnenoBanne neiicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.
UccnenoBanue siBneHUs 3IEKTPOMArHUTHON WHTYKITUH.

Pa3gen 5. Kos1e0anus 1 BOJIHBI

Tema 1. Mexanuueckue u IneKmpomazHuniHovle Koaeo0anus

KonebartenpHast cucrema. CBOOOAHBIE MeXaHWYeCKHe KojeOaHus. ['apMoHmueckue kosieOanus. [lepwon,
4acToTa, amIuiuTyaa W ¢asa konebaHuid. [IpyXWHHBIA MasTHHUK. MaTeMaTU4YeCKUH MAasITHUK. YpaBHEHHE
rapMOHHYECKHX Koyiebanuii. [IpeBpamienre sHeprun Mpu rapMOHUIECKUX KOJCOAHMSAX.

Kone6atenpablii KOHTYp. CBOOOHBIE DJIEKTPOMArHUTHBIE KOJICOAHUS B UICATBHOM KOJieOaTeTbHOM KOHTYpE.
AHaJIOTHA MEXIy MEXaHHYECKUMH M JJICKTPOMArHUTHBIMU KoyieOanusmu. @opmyna TomcoHa. 3akoH coXpaHEHHUS
SHEPTUH B UACATFHOM KOIeOaTeT-HOM KOHTYpE.

[IpencraBmenne o 3aryxaromux KoieOaHWAX. BrIHyXneHHBIC MexaHWUecKHe KomeOanus. PesonHaHc.
BreIHyKI€HHBIE 2I€KTPOMAarHUTHEIE KOJICOaHS.

[Tepemennspiii Tok. CHHYCOMAANBHBIN NEPEMEHHBIN TOK. MOITHOCTh MEPEMEHHOTO TOKa. AMIUIMTYIHOE H
JeHWCTBYIOIIEE 3HAYCHNE CHITBI TOKA M HATIPSDKEHHUS.

Tpancdopmarop. IIponzBoacTBo, nepenada u NOTPEOICHUE IEKTPHUCSCKON IHEPTHH. IKOIOTHUSCKIE PHCKA
MIPY IPOU3BOJCTBE AIEKTPOIHEPTuH. KynbTypa HCHoIp30BaHuS IIEKTPOIHEPTHH B IOBCETHEBHOM KHU3HH.

TexHIUeCKHE yCTPOMCTBA M MPAKTHICCKOE IIPHUMEHEHUE: DICKTPHUSCKUN 3BOHOK, TEHEPATOp IIEPEMEHHOTO
TOKa, JINHHUH JIEKTPOIepead.

Llemoncmpayuu

HccnenoBanue mapameTpoB KoyiedaTeabHON CHCTEMBI (IPYKUHHBIA MITH MAaTeMAaTHIECKHI MasSTHHK).

Habmonenve 3aTyxarommx KojaeOaHwid.

HccnenoBanne CBONWCTB BRIHYKICHHBIX KOJICOaHUIA.

Habmonenne pe3onanca.

CBOOOHBIC JIEKTPOMArHUTHBIC KOJICOAHNS.

OcummorpaMMebl (3aBECHMOCTHU CHJIBI TOKA U HATIPSDKEHUS OT BPEMEHH) [UTS DJIEKTPOMArHUTHBIX KOJICOAaHMI.

Pe3onanc mpu mocnenoBaTeIsHOM COSTUHEHNH PE3UCTOPA, KATYIIIKA HHIYKTUBHOCTH U KOHAEHCATOpA.

Mozens THHAH AIIEKTPOTIepeaaym.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCHMOCTH ITEPHO/Ia MAITBIX KOJIGOAHUH Ipy3a Ha HUTH OT JUIMHBI HUTH U MacCHI Tpy3a.

HccnenoBanue mepeMEeHHOTO TOKa B LIEMH U3 IMOCIEIOBATENBFHO COCOMHEHHBIX KOHAEHCATOpa, KATYIIKUA H
pesucropa.

Tema 2. Mexanuueckue u 31eKmpomMazHunHble 60JIHbL

MexaHndeckre BOJHEI, YCIOBUS pacrnpocTpaneHus. [lepuon. CKopocTh pacnpocTpaHeHHsT U JIHHA BOJHEL
[Nomepeunsie u mpononbHEIC BOMHEL. MHTEpdepeHms 1 qudpaknus MEXaHHIeCKUX BOJH.

3Byk. CropocTb 3ByKa. 'poMKocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

ONeKTpOMarHUTHBIE BOJHBL YCIIOBHS W3IYyUCHHS ODICKTPOMArHUTHBIX BOJH. B3anMHas opueHTanms
BekTopoB E, B, V B anekrpomarHutHO# BonHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MPEJOMIICHUE,
moJsIpU3anys, TuQpaxiys, nHTeppepeHnns. CKOpOCTh IEKTPOMArHUTHBIX BOJH.

[Ixana 37eKTpOMarHUTHIX BOJH. [IprMeHeHne 3IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHLIHMITBL paguOCBs3H U TeNeBUAeHUs. Panquonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPY KalOIIel Cpebl.

TexHu4yeckre YCTpOWCTBA W MPAKTHUECKOE NPUMEHEHUE: MY3bIKaJbHbIE WHCTPYMEHTHI, YIbTPa3BYKOBas
JIMAarHOCTHKA B TEXHUKE U MEIUIUHE, paiap, paAuoNpHEMHHUK, TEJICBU30p, aHTeHHa, Tenedon, CBY-neun.

Llemoncmpayuu

OO0pa3oBaHue 1 pacIpOCTPAaHCHUE MTONIEPEYHBIX W MPOIOTBHBIX BOJH.

Konebmomeecs Teno Kak HICTOYHHK 3BYKA.

Habmonenue orpaskeHUs 1 IPEJIOMIICHUSI MEXaHUYECKUX BOJIH.

Habnronenne naTephepeHINT 1 AnPPAKIUN MEXaHHIESCKAX BOITH.

3BYKOBOI pe30HaHC.

Habmonenue cBsA3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYAOM U 4acTOTOH KoJjieOaHuii.



HccnenoBanue CBOMCTB AIIEKTPOMArHUTHBIX BOJH: OTPaKEHHUE, MPETOMIICHHE, HMOJSPHU3ALUs, TUPPAKIH,
nHTepdepeHys.

Tema 3. Onmuka

l'eomerpuueckas onrtuka. IIpsimonuHeitHOe pacmpocTpaHeHue cBeTa B OAHOpomHOW cpexme. Jlyu cBera.
ToueuHbI HCTOYHUK CBETA.

OTtpaxeHne cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne H300pakeHNH B TNIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI TPEJIOMIICHHS cBeTa. AOCONIOTHBIM TOKa3arenb mpenomieHus. IlomHoe
BHyTpeHHee oTpakeHue. [IpeesbHbIi yros MoIHOro BHYTPEHHETO OTPaXKEeHHUS.

Jucnepcus cBera. CroxkHbIN cocTaB Oenoro cera. [[per.

CoOuparoiye ¥ paccerBarolue JTWH3bL. ToHKas nuH3a. DOKYCHOE PACcCTOSIHME W ONTUYECKas CHJIa TOHKOH
nmuH3bl.  [locTpoeHHe H300pakeHHH B COOMpAIONIMX M pPAaCcCEHBAIOIIMX JHH3aX. DOpMyna TOHKOH JIHH3BI.
VBenuueHue, JaBacMoe JTUH30M.

[Ipenenb mpUMEHUMOCTH TEOMETPUIECKOM OTITHKH.

BonnoBas ontuka. MaTepdepennus ceera. KorepeHTHbIE UCTOYHUKH. Y CIIOBUS HAOMIOACHNS MaKCUMYMOB U
MUHHMYMOB B HHTEP()EPEHIIMOHHON KapTHHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaknus ceera. JndpakiponHas pemérka. YcnoBue HaOMOACHUS TJIABHBIX MaKCHMYMOB IPH TTaJCHUH
MOHOXPOMAaTHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEHIETKY.

Ilonsapusanus ceera.

TexHmdueckne YCTPOHCTBa M IPAKTHYECKOE INPHUMEHEHWE: OYKH, Jyma, (oroammapar, IPOSKIHOHHBIH
armmapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHASI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJIIPOHI.

Llemoncmpayuu

[IpssmoniHEItHOE pacpocTpaHeHNE, OTPaXKEHNE U TIpelloMIIeHne cBeTa. OnTHdecKre mpruOopEL.

ITonmHOE BHYTpeHHEE OTpakeHHne. MoJenp CBETOBOA.

HccnenoBanne cBOHCTB H300pakeHUH B JIMH3aX.

Mogenn MUKpPOCKOIIA, TEECKOIIA.

Habmonenve naTepdepeHIum cBera.

Habmonenve nudpakimu cBera.

Habmonenvie qucriepcuy cBeTa.

[TosryueHue crexTpa ¢ IOMOLIbIO TPU3MBL.

[TosrygeHue criekTpa ¢ mMOMONIbIo TU(GHPAKIIMOHHON PEIIETKH.

Habnronenue monsipusaiiy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenue nokaszaress NpeoMIIEHUs CTEKIA.

HccnenoBanne CBOMCTB M300pakeHUH B JIMH3aX.

Habnronenne nucmepcuu cBeTa.

Pa3pnen 6. OcHOBBI crienUAILHOM TEOPUH OTHOCUTEILHOCTH
['paHuUIBl TPUMEHUMOCTH KJIacCHYECKOW MeXaHWKH. IlocTynmaThl CHieIMabHOW TEOPHH OTHOCHUTEILHOCTH:
WHBApUAaHTHOCTHh MOYJISI CKOPOCTH CBETA B BaKyyMe, IPUHIIAIT OTHOCUTEIPHOCTH DHWHIITEHHA.
OTHOCUTENFHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHH U COKPAIIIEHUE TTUHBL.
DHEPrusi © UMITYJIbC PENSTUBUCTCKON YaCTHIIBI.
CBs13b MacChI C JHEPTUEH U UMITYJIHCOM PEISITUBUCTCKOM YaCTHIIBI. DHEPTHUS TTOKOSI.

Paznen 7. KBanToBas ¢usnka

Tema 1. Dnemenmul K6AHMOBOI ONMUKU

®otonsl. ®opmyna [Tnanka cBs3u 3HEprHn HOTOHA C €0 YACTOTOH. DHEPTUs ¥ UMITYIBC (OTOHA.

Otkpeitie U uccienoBanue ¢orodrpdexra. Ombitel A. I'. CroneroBa. 3akonsl (oroaddekra. YpaBHeHHE
OnamTelHa 1 poTorddekra. «KpacHas rpanumna» ¢porodrpdexra.

Hasnenue csera. Omwitel [1. H. JIeGenena.

XUMH4YECKOe AEHCTBHE CBETA.

TexHmueckne yCTpOHCTBa M MPaKTHYECKOE MpPUMEHEHHE: (POTOIIEMEHT, (POTONATUMK, CONHEUHas OaTapes,
CBETOJHO/I.

Llemoncmpayuu

doToad ekt Ha YyCTAHOBKE C IIMHKOBOH IIACTHHOM.



HccnenoBanne 3akoHOB BHeMHETo GoTodddekra.
Csetoanos.

CouaeuHas OGarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopnma mo paccesHuto o -yactuinl. [lmaHerapHas Mojenb aroma.
[Toctynatel bopa. M3nydenue u moriomnieHre GOTOHOB IMPH IEPEX0JIe aToMa C OJHOTO YPOBHS 3HEPTUHU Ha JPYTOM.
Buapl ciektpoB. CriekTp ypoBHEH 3HEPTHUH aTOMa BOJIOPOa.

Bomnnossie cBoiicTBa actuil. Bonnsl ne bpoitnsa. KopmyckynspHo-BOTHOBOM Tyamu3Mm.

CroHTaHHOE ¥ BEIHYXICHHOE U3TyICHHE.

TexHmueckne ycTpoicTBa M HPaKTHYECKOE NPUMEHEHHE: CHEKTPaJbHBIA aHamm3 (CIEKTPOCKOM), Jasep,
KBaHTOBBIA KOMITBIOTED.

Jemoncmpayuu

Monens onbiTa Pesepdopna.

OmnpeneneHne AIHHEI BOJIHEI Jla3epa.

HabmoneHve nMHERYATHIX CIIEKTPOB U3TYYCHHUS.

JIazep.

Yuenuueckuii sxcnepumenm, rabopamopnvle pabomuol

Habnronenne muHedvaToro criekTpa.

Tema 3. Amomnoe s0po

OKCIEpUMEHTHI, JOKAa3bIBAIONINE CIIOKHOCTh CTPOCHHS siapa. OTKPBITHE pamuoaKTHBHOCTH. OTBITHI
Pesepdopma mo ompenenennio cocraBa paanoakTUBHOTO m3mydeHus. CBoiicTBa ambga-, OeTa-, rTaMMa-M3ITydeHHs.
BrmstHne pammoakTHBHOCTH HA JKUBBIE OPTaHU3MEL.

OTkpbITHE TIPOTOHA W HelTpoHa. HykimonHas Monens sapa IelizenOepra—Banenko. 3apsn supa. MaccoBoe
qucio sapa. M30Tomsl.

Anbda-pacran. DIeKTPOHHBIH W TO3HTPOHHBIA Oera-pacman. ['amma-u3nydeHue. 3aKOH PaTdOAaKTHBHOTO
pacmaza.

DHeprus CBsI3M HYKJIOHOB B sinpe. SlnepHsre cmwibl. ehekT Macchl sapa.

S nepnbie peakuuu. JleneHnue u CUHTE3 sep.

SAnepupiii  peaktop. TepmosimepHblii  cuHTe3. I[IpoOiaemMbl W MEPCHEKTHBBI  SACPHOW SHEPreTHKH.
OKOJIOrMYECKUE aCNEKThI SAEPHON SJHEPTETHKU.

OnemeHTapHble YacTulbl. OTKPHITHE IO3UTPOHA.

Mertonbl HAOMIOJCHUS U PETUCTPAINN dJICMEHTAPHBIX YaCTHII.

®dyHaaMeHTaIbHbIC B3aUMOIeHCTBHS. ENWMHCTBO (hM3NUecKol KapTHHBI MHpa.

TexHu4YecKue yCcTpOMCTBAa M MPAKTUUECKOE MPUMEHEHHUE: NO3UMETpP, Kamepa BuibcoHa, SEepHBIA peakTop,
aToMHast Obomba.

Jlemoncmpayuu

CYETUNK NOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
HccnenoBanne TpeKoB YacTHII (10 TOTOBBIM (OTOTpadusIM).

Paznes 8. DiieMeHTHI aCTPOHOMUM M ACTPOPUIUKH

Oransl pa3BUTHA acTpoHOMUH. [IpuKianHoe 1 MUPOBO33pEeHUYECKOE 3HAUEHIE aCTPOHOMUH.

Bun 3Bé3mHOr0 HeOa. Co3Be3aus, ipKue 3BE3MBL, IUNIAHETHI, HX BUANMOE JIBHKCHUE.

ConHevHas cucTeMa.

Connue. ConneyHass axkTUBHOCTb. McTtounuk »sHepruu ConHua W 3BE3A. 3BE3ABI, MX OCHOBHBIE
XapaKTEepUCTUKU. JluarpaMma «CIEKTpPaJIbHBIA KJIACC — CBETUMOCTHY». 3BE3IblI TJIABHOW IOCIEI0BATENBHOCTH.
3aBUCHUMOCTb «Macca — CBETHUMOCTBb» Ui 3BE3Z IJIaBHOM IOCIENOBAaTENbHOCTH. BHyTpeHHee cTpoeHHue 3BE3.
CoBpeMeHHbIE IIPeACTaBICHUS O IPOUCXOXKICHUN U 3Boonnu ComHIla U 3BE3/1. DTaribl dKU3HU 3BE3].

Mneunsiii Ilyte — nama [amaktuka. [Tonmoxenuwe u nBrkenne ConHna B ['amaktuke. THITBI TanakTHK.
Pannoranaktuku n kBazapsl. YEpHBIE ABIPHI B AApPax TadakTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa66xia. Pazoeranne ramaktuk. Teopust Boxpmoro B3pbiBa.
PenukroBoe uznydenue.

MacmrabHas cTpykTypa Beenennoii. Meraranakruka.

Hepeménnsle npo6iieMbl aCTPOHOMHUHU.



Yyenuueckue nabnrooenus

Habaronenns HeBOOPYKEHHBIM IT1a30M C HCIIOIB30BAHUEM KOMITBIOTEPHBIX HPWIIOKCHHUN ST OTPEIeIICHHS
MOJIOKEHUST HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3Be3usi CeBEpHOTO MONyIIApHsS H SIPKUE
3BE3BI.

Hab6monenwus B Teneckomn Jlynsl, aner, Mieunoro [lytu.

O06o011a011Iee TOBTOPEHUE

Ponb ¢u3ukn W acTpOHOMHH B 3KOHOMHYECKOW, TEXHOJIOTMYECKOW, COIMATBHOM W STHUECKOW cdepax
JEeSITEIEHOCTH YEJIOBEKA, POJIb U MECTO (M3WKH W acCTPOHOMHUH B COBPEMEHHOI HaydHOH KapTHHE MHpa, POIb
(usnyeckord Teopuu B (HOPMUPOBAHKH TPEACTABICHUN O (PU3NIESCKON KapTHHE MHpa, MECTO (PU3HUYECKOW KapTHHBI
Mupa B 00IIeM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUH O IIPHUPOIE.

MesxnpeaMeTHbIe CBSI3U

Nsydenne kypca ¢u3uku 06a3oBoro ypoBHsS B 11 Kiacce OCYIIECTBIISIETCS C YYETOM COZICPIKATEIBHBIX
MEXXITPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHuKH, OMOJIOTHH, XUMHH, Te0rpa(uu 1 TEXHOIOTHH.

Mesicnpeomemnuvie nonamus, CBSI3aHHBIE C W3YyYCHHEM METOJOB HAYYHOTO ITO3HAHUS: SIBIICHHE, HAYUHBIN
¢axT, TunoTesa, (U3MUECKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIONEHHE, SKCHEPHMEHT, MOJACIHPOBAHUE, MOICTH,
HU3MepeHHe.

Mamemamuxa: penieHue CUCTEMBI YpaBHCHHH, TPUTOHOMETPUYECKIE (PYHKIHU: CHHYC, KOCHHYC, TaHTCHC,
KOTaHTE€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPHI M MX IMPOCKIMH Ha OCH KOOPIMHAT, CIIOKCHUE
BEKTOPOB, IMPOM3BOAHBIC JJIEMCHTAPHBIX (YHKIIUHA, TPHU3HAKUA MONOOMSI TPEYTOJFHUKOB, OIPEHCNCHHE IDIOMAIN
IJIOCKUX (puryp u 00bEMa Tell.

buonocus: »mexTpudeckue SBICHUS B JKUBOW TpHpone, KojeOaTelbHBIE IBIDKEHHS B JKUBOU IIPHUPOJE,
OIITHYECKUE SIBICHUS B )KUBOU MPHPOJE, IEHCTBUE paluaniuil Ha KUBBIE OPraHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJEKYJ, KPHUCTAIUTHYIECKAsl CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBI 00pa30BaHUA
KPHUCTAJUTMYECKOMN PEIETKH, CTIEKTPAIBHBIN aHATH3.

leoepaghus: mMarHUTHBIE TOMIOcAa 3€MIIH, 3aJE€KH MarHUTHBIX Py, (OTOCHEMKA 3eMHOH MOBEPXHOCTH,
MpeICcKa3aHue 3eMIICTPSICECHAH.

Texnonoeus: NAHUM DIIEKTpoOIlEpenad, TEHEpaTop MEPEeMEHHOTO TOKa, AJIEKTPOIBUTATENh, WHIYKIMOHHAS
medb, pajap, paAuoNpuEMHHK, TEJIEBH30p, aHTeHHA, TenedoH, CBU-meds, MPOSKIMOHHEIA alapar, BOJOKOHHAS
OITHKA, COJTHEYHAas Oarapes.



INTAHUPYEMBIE PE3YVJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3NKE HA YPOBHE
CPEJHEI'O OBIIETO OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «Du3mka» Ha YpOBHE cpelHero ooiero oopasoBaHus (0a30BBIT
YPOBEHb) IOJDKHO 00ECIeUYnTh JOCTHIKEHHE CIEAYIOUIMX JIHYHOCTHBIX, METAMPEIMETHBIX H HPEIMETHBIX
00pa30BaTeNIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbI

JIn4HOCTHEIE pe3yNbTaThl OCBOSHHUS ydeOHOTO npeaMera «PHU3HKay JOHKHBI OTpaXkaTh TOTOBHOCTh
U CIIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJACTBOBATHCA C(OPMHUPOBAHHON BHYTPEHHEH MMO3MIMEH JINYHOCTH,
CHCTEMOH IEHHOCTHBIX OpHEHTAIlMH, IO3UTHUBHBIX BHYTPEHHHX YOEXIECHHH, COOTBETCTBYIOLIHUX
TPAJULMOHHBIM LIEHHOCTAM pOCCUIICKOr0 0O0IIecTBa, pACIIMPEHHE >KU3HEHHOIO OMNbITa M  OIbITa
JIeSITeIBHOCTH B IIPOLIECCE peallu3allud OCHOBHBIX HANpaBJICHUN BOCIUTATENBHON JESTENBHOCTH, B TOM
YHCIIe B YACTH!

1) rpakaaHCKOro BOCIIUTAHUSA:

c(OPMUPOBAHHOCTh TPAXKIAHCKOIN MO3ULIMU OOYdYalOIIErocsi Kak aKTUBHOTO M OTBETCTBEHHOI'O
YJICHA POCCUICKOro 00I11IeCTBa;

MPUHATHE TPAJUIIHOHHBIX 00LIEYEIOBEYECKIX T'YMaHUCTHYECKUX U IEMOKPAaTHYECKHX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACATEILHOCTh B HHTEpECax IPa)JaHCKOTO OOIIecTBa, y4acTBOBATh
B CaMOYIpaBJIEHHH B 00pa30BaTeIbHOM OpraHu3anmy;

yYMEHHE B3aUMOJICHICTBOBATh C COLMAIBHBIMH MHCTHTYTaMH B COOTBETCTBHUHU C UX (YHKIMAMH H
Ha3HauCHUEM;

TOTOBHOCTh K T'YMaHUTAPHOH U BONOHTEPCKOM AEATEIBHOCTH;

2) NIATPUOTHYECKOTO BOCTIUTAHUS:

c(OPMUPOBAHHOCTh POCCUHCKON TPAXKIAHCKON UACHTHYHOCTH, TATPUOTH3MA;

HEHHOCTHOEC OTHOIICHHE K TOCYAAapCTBEHHBIM CHUMBOJIAM, HOCTHIKCHUAM pOCCHﬁCKI/IX y‘léHLIX B
001acTH (PU3UKU U TEXHUKH;

3) IYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

c(OpPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUS, STHYECKOTO ITOBEJCHNUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYallMI0 ¥ IPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSCh Ha
MOpPaJIbHO-HPABCTBEHHBIC HOPMbI U ICHHOCTH, B TOM YUCJIC B ICATCIBHOCTU y‘léHOFO;

OCO3HAHHUE JTUYHOTO BKJIAJ[a B TOCTPOECHUE YCTOHYHUBOTO Oy IyIIEro;

4) 5cTeTHYeCKOT0 BOCIIUTAHUS:

9CTCTUYCCKOC OTHOLICHUC K MHPY, BKIOYasA OJCTCTUKY HAYYHOI'O TBOpPYCCTBA, MNPUCYHICTO
¢u3nUecKoi HayKe;

5) Tpyn10BOr0 BOCHUTAHUSA:

WHTEpeC K Pa3NU4HbIM cdepaM npodecCHOHANBHON AEATEeNhHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(¢U3UKONH M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oyamymiel mpodeccun U peasn30BBIBATH
CcOOCTBEHHBIE )KU3HEHHBIE IJIaHbI,

TOTOBHOCTh M CIHOCOOHOCTE K 0Opa3oBaHMI0O M caMo00pa3oBaHMIO B 00macTH (U3MKH Ha
MPOTSHKEHUN BCEH KU3HU;

6) IKOIOrHY€eCKOro BOCUTAHUSA:

c(OPMUPOBAHHOCTh  IKOJOTMYECKOM  KYJIBTYypHl, OCO3HaHHE  TJOOATBFHOTO  XapakTepa
9KOJIOTHYECKUX Mpo0IIeMm;

MJIAHUPOBAHWE M OCYIIECTBICHHE ACHCTBUI B OKpY’Kalolled cpele Ha OCHOBE 3HAHUS IeleH
YCTOMUYMBOTO pa3BUTHS UEJIOBEUECTBA;

pacliMp€HUE OIbITa ACATCIbHOCTH 3KOJIOTHYECKOM HalpaBJICHHOCTU Ha OCHOBC HMCHOIIUXCS
3HaHUH 10 (H3HKE;

7) HeHHOCTH HAYYHOTO MO3HAHMS



cOPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO pa3BHTHS
(u3HyecKor HAyKH;

OCO3HAHHE IIEHHOCTH HAay4YHOW JIeATEJbHOCTH, T'OTOBHOCTb B MpOIlECCe H3y4eHHs (QU3UKH
OCYIIECTBIIATh MPOSKTHYIO U UCCIIEI0BATENBCKYIO ICATeIbHOCTh HHUBUIYAILHO U B IPYIIIIE.

METANPEJIMETHBIE PE3YJIbTATbI

IlozHaBaTe/bHbIE YHUBEPCAIbHbIE YUeOHbIe 1eliCTBUS
Ba3zoBble Jorn4ecKue 1eicTBUs:

CaMOCTOSTENBHO (OPMYIHPOBATh U aKTyalIn3UpOBaTh IPOOIEMY, pacCMaTPHBATh €€ BCECTOPOHHE;

OTIPEJENSATh LeJU JEeSITEIbHOCTH, 3a1aBaTh IapaMeTphl U KPUTEPUU UX JOCTHKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U IIPOTUBOPEUHSI B PACCMAaTPUBAEMBIX (PU3NUECKUX SIBICHUSAX;

pa3pabaTeiBaTh IUIAH PEUICHUS MPOOJEMBbl C y4yéTOM aHaIM3a UMEIOLIMXCS MATepUalbHBIX U
HeMaTepualbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBHI B JCATEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIBTATOB IIEJISIM, OLCHUBAThb
PHUCKU IOCNEACTBUM AEATEIbHOCTH;

KOODIMHMPOBaTh M  BBINOJHATH pPabOTy B  YCIOBHSIX  PEANbHOTO, BUPTYaIbHOIO H
KOMOMHHMPOBAaHHOTO B3aUMOAEHCTBHUS;

pa3BUBATh KPEATHBHOE MBIIUIECHUE PU PEIICHUH KU3HEHHBIX IPOOIEM.

Ba3zoBble ncciie0BaTeIbCKHe AeHCTBHA

BJIaJICTh HAYYHON TEPMUHOIOTHEH, KITIOYEBBIMU TOHSITUAMH U METOAaMU (pU3NYeCKOH HayKH;

BJIaJICTh HABBIKAMU y4eOHO-UCCIEIOBATEIBCKOM U MPOEKTHOW IEATEIBHOCTH B 00JAaCTH (DU3UKH,
CIIOCOOHOCTBI0 M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY METOAOB pPEILICHHS 3a1ad (PU3HMUECKOro
COJICpKaHUsl, IPUMEHEHHUIO Pa3IUIHBIX METOAOB ITO3HAHUS,

BIaJCTh BUAAMH JCSATENbHOCTH 10 IIOJYYEHHIO HOBOTO 3HAHUS, €ro HMHTEepIpeTaluH,
MpeoOpa3oBaHMI0 M TNPHUMEHEHUIO B PA3IMYHBIX YUCOHBIX CHTYallUsIX, B TOM YHCIE TPH CO3JaHUU
Y4eOHBIX TPOEKTOB B 001aCTH (PU3UKH;

BBIBIISITH NMPUYMHHO-CIECICTBEHHBIE CBS3M M AKTYaJIM3UPOBATh 337ady, BBLABUIATh THUIOTE3Y €&
peLICHHs, HAaXOIUTh ApTyMEHTHI ISl JO0KA3aTeIbCTBA CBOMX YTBEPKACHHM, 3a1aBaTh HapaMeTpel U
KPUTEPUHU PEIICHHUS;

aHAJM3UPOBATh IOJIyYCHHBIE B XOJE PELICHUS 3afadydl pe3yiabTaThl, KPUTHUECKH OLEHUBATh MX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHOM JEATEIBHOCTH, B TOM YHCIIE
MIPU U3yIEHUH (PU3UKY;

JIaBaTh OI[CHKY HOBBIM CUTYallUsIM, OLICHUBATh NPHOOPETEHHBIN OIIBIT;

YMETh [IEPEHOCUTh 3HAHUS 110 (PU3HKE B MPAKTUUECKYIO 00JIACTh )KU3HEAEATEIHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC HJICH, TIPEIaraTh OPUTHHAIBHBIC ITOIXO0/IBI U PELICHNUS;

CTaBUTH ITPOOJIEMBI U 3a]1a4H, JOIYCKAIOIINE aTbTepPHATUBHBIC PEIICHNS.

Pa6ora ¢ nndgopmanmeii:

BJIaJICTh HABBIKAMHU TOJYYECHUS WHGPOPMAIMK (PU3MUECKOTO COACPKAHMS M3 MCTOUYHHKOB pa3HBIX
TUIIOB, CAMOCTOSITENIFHO OCYIIECTBIISATh IMOKCK, aHATIM3, CUCTEMATH3AIHIO U HHTEPIIPETANIO HHPOpMAIUN
Pa3NUYHBIX BUIOB U (POPM IIPEICTABICHIS;

OLICHHBATH IOCTOBEPHOCTH HH(OPMAIIHH;

HCTIONB30BaTh CPENCTBa HMH(MOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHWH B peIIeHHN
KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX M OPTaHU3ALHMOHHBIX 337a4 C COOII0NEHHEM TpeOOBaHUIT SPrOHOMUKH,
TEXHUKM O€30IaCHOCTH, THUIHEHBI, pPECypcoCOCpeKeHHs, MpPaBOBBIX W JITHYECKUX HOPM, HOPM
nH(MOPMAITMOHHON 0€30TIaCHOCTH;

CO3/1aBaTh TEKCTHI (M3UYECKOTO COACPKAHUS B PA3NUUHBIX (opMmaTrax c y4€TOM Ha3HAYCHUS
nHGOPMAINH U LIENIEBON ayIUTOPHH, BEIOHpasi ONTUMATIBHYIO (hopMy NpeICTaBICHUS U BU3yaIU3aIliH.



KomMmyHuKkaTHBHBIE YHUBepCAIbHbIE YUeOHbIe 1elicTBUS:

OCYIIECTBIATH OOMICHNE HA YPOKax (PU3UKH M BO BHEYPOUHOU IEATETHHOCTH;

pacIo3HaBaTh MPEANOCHUTKH KOH(GINKTHBIX CHUTYAIlMA M CMSATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JOTWIHO HU3JaraTh CBOIO TOUKY 3PCHUS C UCIIOJE30BAHUEM SI3BIKOBBIX CPEICTB;

MOHUMATH U UCTIONIF30BATH MPEUMYIIIECTBA KOMAHIHOW U HHANBUAYAIHHOM PabOTHI;

BEIOMpATh TEMATHKY W METOABl COBMECTHBIX HEHCTBHH ¢ y4éTOM OOMNWX WHTEPECOB W
BO3MOKHOCTEH Ka)KIIOT0 WIeHA KOIJICKTHBA,;

MPUHUMATH IETTH COBMECTHOM IeSTeTHHOCTH, OPTaHN30BEIBATh U KOOPAMHUPOBATDH IEHCTBUS 1O €€
JOCTHKCHHUIO: COCTABIIATH IUIaH ACHCTBHH, paclpeessITh POIU ¢ yIETOM MHEHUH yIaCTHUKOB, O0CYKAATh
pe3yIbTaThl COBMECTHOM PabOTHI;

OLICHWBATh KAa4yeCTBO CBOETO BKJIaAa W KAKAOTO yYaCTHHKA KOMAHABI B OOLIMHA pe3yabTaT IO
pa3pabOTaHHBIM KPUTEPHSIM;

mpeliaraTb HOBBIE IPOCKTHl, OLEHWBATh HIEH C TO3WIWHA HOBWU3HBL, OPHTHHAILHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYIIECTBIATh ITO3UTHBHOE CTPATETWYECKOE MOBEACHHE B PA3IHYHBIX CHTYAIUSIX, IMPOSBIATH
TBOPYECTBO M BOOOpaKeHNE, OBITH MHUIINATHBHBIM.

PeryasiTuBHbIe yHHBEpCcAJbHbIE YUeOHbIE AeiicTBHUA
Camoopranuzanmus:

CaMOCTOSITEIEHO OCYIIECTBIITE O3HABATEIFHYIO NEATEIHLHOCTh B 00JIACTH (PH3UKH U aCTPOHOMHH,
BBISBJISITH TIPOOJIEMBI, CTaBUTh U (POPMYITHUPOBATH COOCTBCHHBIC 3a/1a4H;

CaMOCTOSITEIEHO COCTABIIATH IUIAH PEIIeHHs PACYETHRIX M KaUeCTBEHHBIX 33/1a4, TUIAH BHIIOTHEHHS
MPAaKTUIECKON paboThI ¢ YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MIPEATIOUTCHUH;

JIaBaTh OIICHKY HOBBIM CHUTYaILlHsIM;

pacIIupsTh paMKH Y4eOHOTO IIpeIMEeTa Ha OCHOBE JIMYHBIX PEATIOYTCHU;

JeTaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €r0, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PEUICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CHocOoOCTBOBAaTh (POPMHPOBAHUIO M TPOSBICHUIO SPYIUIMH B 00JacTH (DU3UKH, IMOCTOSHHO
TTOBBINIATE CBOM 00Pa30BaTENbHBIA U KYJIbTYPHBIH YPOBCHB.

CaMOKOHTPOJIb, YMONMOHANBHBIN HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHTYyallUsIM, BHOCHTh KOPPEKTHBBHI B JEATEIBHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YIIBTATOB LIEIISIM;

BJIAJICTh HABBIKAMH II03HABATCIIFHONH pe(IeKCHH Kak OCO3HAHUS COBEPIIAEMBIX ICHCTBHHA H
MBICTHTENFHBIX TIPOLIECCOB, UX PE3yIBTATOB U OCHOBAHUI,

HCTIONB30BaTh MPUEMBI Pe(hIEKCHH IS OIICHKH CUTYAIllH, BEIOOPa BEPHOTO PEIIICHUS;

YMETh OIICHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATH PEIICHU IT0 UX CHIKCHUIO;

MPUHAMATH MOTHUBBI M apTYMEHTHI APYTHX [IPH aHAIH3E Pe3yIbTaTOB ACSTEIFHOCTH;

MPUHUMATH ce0sI, TOHUMAs CBOM HEJTOCTATKA M JJOCTOMHCTBA;

MPUHUMATH MOTHUBBI M apTYMEHTHI APYTHX [IPH aHATH3€E PE3yIbTaTOB ACSATEIEHOCTH;

MPU3HABATh CBOE MPaBO U IPABO IPYTUX Ha OMIHOKH.

B mporecce JOCTHKEHUS JIMIHOCTHBIX PE3YIBTATOB OCBOCHHUS MIPOTPaMMBI MO (PH3HKE VT YPOBHS
cpemHero obmiero o0Opa3oBaHHs y OOYYArOIIUXCS COBEPIICHCTBYETCS SMOLIMOHAIBHBIA HWHTEIUICKT,
MpeIonararmuil coOpMHPOBAHHOCTS:

CaMOCO3HAHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE IMOIIMOHAIBEHOE COCTOSHHE, BHACTH
HaIpaBICHUS Pa3BUTHS COOCTBEHHOHN IMOIIMOHAIBHON Ceprl, OBITh YBEPEHHBIM B cele;

CaMOpETyIHPOBAHUS, BKIFOUAIOIIEI0 CAMOKOHTPOJIb, YMCHHE IPUHIMATh OTBETCTBEHHOCTD 33 CBOE
MOBEJICHUE, CIIOCOOHOCTh AIaITUPOBATHECS K AMOIIMOHATIEHBIM H3MEHEHUSM U MIPOSIBISATH THOKOCTH, OBITH
OTKPBITEIM HOBOMY;;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOMICH CTPEMIICHHE K JOCTIDKECHHIO IIETH M YCHEXY, ONTUMH3M,
WHHUIHAATHBHOCTh, yMEHHE JICHCTBOBATH MCXOMAS U3 CBOMX BO3MOXKHOCTEH;



SMIIATHH, BKIIOYAIOMICH CIIOCOOHOCTh MOHMMATH AMOIMOHAIBHOE COCTOSHHUE IPYTUX, YUUTHIBATH
€T0 IIPH OCYIIECTBICHUH OOLIEHNS, CIOCOOHOCTD K COUYBCTBHUIO M CONIEPEKUBAHHUIO;

COITMATIBHBIX HaBBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHUS C APYTHMH JIOIBMH,
3a00THTHCS, IPOSIBIISITH MHTEPEC U Pa3penIaTh KOH(PINKTEL.

HNPEIAMETHBIE PE3YJIBTATbBI

K xoniy o6ydyenus B 10 kjiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMUPOBAHHOCTh Y 00YUArOIUXCS] YMEHUIA:

JIEMOHCTPUPOBATh HA MPHUMEpPaxX PoJib U MecTo (PU3MKK B (DOPMHUPOBAHUU COBPEMEHHOW HAYYHOU
KapTUHBI MUPa, B Pa3BUTHHA COBPEMEHHOMN TEXHUKU U TEXHOJIOTHM, B IPAKTUUECKOU JesITeTbHOCTH JIFOACH;

YVUUTHIBATh TPAHULBI MPUMCHEHHS W3YYCHHBIX (U3MUECKUX MOJENCH: MaTepHanbHas TOYKa,
UHepIUaNbHas CUCTEMa OTCuéTa, aOCOMIOTHO TBEPAOE TENO, UACANBHBIA Ia3, MOAEIM CTPOCHUS Tras3oB,
KUAKOCTEH U TBEPABIX TEJI, TOUSUHBIN SJIEKTPUUYESCKHN 3apsil IPH pelieHnH (HU3NIECKHUX 3a/1a4;

pacrnio3HaBaTh (pusnueckue sBICHUs (MIPOIECChl) U OOBACHATh WX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJICKYJIIPHO-KUHETUYECKOH TEOpUU CTPOEHHUS BeUIecTBa M OJIEKTPOJUHAMUKUA: PaBHOMEpPHOE H
PaBHOYCKOpPEHHOE MPSIMOJIMHEHHOE IBIKEHHE, CBOOOIAHOE MaJeHUE Tell, JABIKEHHE IO OKPYKHOCTH,
WHepLus, B3auMojeiictBue ten, nuddysus, OpOyHOBCKOE ABIKEHHE, CTPOCHHE KUIKOCTEH M TBEPABIX
TeJ, W3MEHeHHne o0BbEMa Tesl IpU HarpeBaHUM (OXJIaXIEHHH), TEIUIOBOE paBHOBECUE, HCIApEHHE,
KOHJICHCAIUS, TUIaBJICHUE, KPUCTAJUIM3AlNs, KUTIeHHEe, BIaKHOCTh BO3/yXa, MOBBIIICHUE NaBJICHHUS Ta3a
IIpY €r0 HarpEBaHUU B 3aKPBITOM COCYZE, CBSI3b MEXIY IapaMeTpaMU COCTOSIHMA raza B M30IIpoleccax,
JJIEKTpU3alMsl TN, B3aUMOJICHCTBHE 3aps0B;

OMHUCHIBATh MEXaHUYECKOE ABMKEHHUE, UCIONB3Yys (U3NYECKHe BEIWYHHBI: KOOpAMHATA, MYTh,
IEpEMELICHNE, CKOpPOCTb, YCKOPEHHE, Macca Tela, CWIa, UMIYJIbC Tela, KUHETHYecKas DJHEeprusd,
MOTEHIIMAIbHASL DHEPrus, MEeXaHHuYecKas paboTa, MeXaHW4YecKash MOIIHOCTb; MPH OMHCAHWU MPABUIIBHO
TPaKTOBaTh (DPU3MYECKUI CMBICT HCTOJb3yEeMBIX BEJIMYMH, UX OOO3HAYEHWsS] W EIUHHIIbI, HaXOIUTh
(hopMyIbI, CBA3BIBAIOIINE NAHHYIO (GU3NYECKYIO BETUYNHY C JPYTUMHU BEIMYMHAMU;

OMUCHIBATh M3YUYCHHBIC TEIJIOBBIE CBOWCTBA TEJ W TEIUIOBBIC SIBIICHUS, MCIOIB3Ys (PU3UUECKHE
BEJIMYUHBL: JIaBJICHHUE rasa, TEeMIepaTypa, CpPeAHssi KUHETHYECKas JHEPrusi XaOoTUYEeCKOTO JIBUKCHHUS
MOJIEKYJI, CPETHEKBAJApaTHUHAs CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS dHeprus, padbora
raza, Ko3QQUIMEHT MOJE3HOTO JCHCTBHUS TEIIOBOTO JIBUTATENS; MPHU OMUCAHWU MPABUILHO TPaKTOBATh
(bUBHYECKUIA CMBICT HWCIOJB3YEeMBIX BEIWYMH, UX OOO03HAYECHUS M EAMHHUIBI, HAaXOOUTh (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO0 (PU3MUYECKYIO BETUUMHY C IPYTHUMHU BETMUYHUHAM;

OMUCHIBATH N3YUYEHHBIE AIIEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE SABIEHUS (TTPOIECCHI),
WCTIONB3YS (U3NYECKUE BEIWYMHBL: AJIEKTPUUECKUN 3apsii, dJIEKTPUUYECKOE TMOoJie, HANPSHKEHHOCTD MO,
MOTEHIIMAJI, Pa3HOCTh TIOTEHIMAJIOB; MpPHU ONUCAHWUHM TMPABUIBHO TPAKTOBATh (DUBUYECKHIA CMBICT
WCTIONB3yEeMbIX BEIWYHMH, UX 0003HAYEHUS W EIUHHIIBI, YKa3biBaTh (OPMYIBI, CBS3BIBAIOIINE JaHHYIO
(hU3HYECKYIO BEJIMYUHY C JPYTUMHU BEIMYHMHAMU;

aHAIIM3UPOBaTh (U3NYECKHUE TIPOIIECCHl U SBJICHHS, UCTIONB3Ys (DU3NYESCKUE 3aKOHBI U MIPHUHITUIIBL
3akoH BcemupHoro tarotenus, |, |1 u 1l 3akonsl HeloTOHA, 3aK0H COXpaHEHHS MEXaHWYECKOW IHEPTUH,
3aKOH COXpaHEHHWs HMMITYJbCa, TMPUHIUI CYNEPIO3UIUA CHJI, MPHHLIWI PAaBHOMPABUS HHEPIHAIHHBIX
CUCTEM OTCU€Ta, MOJICKYJISAPHO-KHHETHUYECKYIO TEOPHIO CTPOCHUS BEIIECTBA, T'a30BbIC 3aKOHBI, CBS3b
CpemHeil KHHETHYECKO SHEPTUU TEIUIOBOIO JABMXKCHHUS MOJIEKYJ C aOCONIOTHOM TeMIepaTypoi, MepBBIi
3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHMs JIEKTPUUECKOTO 3apsza, 3akoH KysoHa, mpu 3ToM pa3nuuarh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHE M YCIOBUS (TpaHMIIBI, OOJIACTH)
MIPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC TPHHITUIIBI JCWCTBUS MalllMH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB;
pasnuyaTh YCIOBHUS X 0€30IMaCHOTO UCIIOIh30BAHMS B TIOBCEHEBHOM KU3HU;

BBITIOJHATh  OKCIIEPUMEHTHI 10 HUCCIICOBAaHUIO (PU3MUYECKUX SBICHUH H TIPOIECCOB C
WCTIONIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX W3MEPEHHUH, MpH 3ToM (popMynupoBaTh mpobieMy/3amgauy u



THIIOTE3y Y4eOHOTO IKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEMJIOKCHHOIO 000PYIOBAaHUS, MIPOBOIUTH
OIIBIT ¥ (HOPMYIINPOBATH BHIBOJIBI;

OCYIIECTBIATh TPSIMBIC W KOCBEHHBIC M3MEpPEHHs (M3UUECKHX BEJIMYMH, NPH 3TOM BBHIOMPATH
ONTHUMAJBHBIA CHOCOO0 U3MEPEHHS W HCIONB30BaTh HW3BECTHBIE METOABI OIEHKH IIOTPEUIHOCTEH
U3MEPEHUN;

HCCIIEIOBATh 3aBUCHMOCTH MEXITy (U3NYECKUMH BEIHYMHAMH C HCIOIH30BAHUEM IIPSMBIX
W3MEpEeHHH, TP 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yIbTATHl MOTYIEHHON 3aBUCUMOCTH
(PU3UUECKUX BEJIMYUH B BHIIE TAOJHII M IPaHKOB, NeNaTh BEIBOIBI IO pe3yIbTaTaM HCCIICIOBAHIIS,

coOroaTh mpaBmiia 0E30MacHOTO TpyAa INMpH MPOBEACHWU HCCICIOBAHUN B pamMKax ydeOHOTO
SKCHEPUMEHTa, yIeOHO-HCCIIEAOBATENIECKOM W TMPOCKTHOW  JESTENbHOCTH C  HCHONB30BAaHHEM
HM3MEPHUTEIHHBIX YCTPOUCTB | Jab0paTOPHOTO 000PYAOBaHUS;

pemars pacyéTHBIE 3aJadd C SBHO 3aJaHHOW (PU3MYECKOW MOIENBIO, HCIONB3Ys (HHU3NUECKUe
3aKOHBI M NPUHIWIB, HA OCHOBE aHAJM3a YCJOBHUS 3aJa4yd BHIOMPATh (PU3MUYECKYIO MOJENb, BBIICIATH
¢u3nUecKre BEIUMYNHBI U (HOPMYIBI, HEOOXOMNUMEIE IS €€ peIIeHHs, TPOBOAUTE PACUETHl M OICHUBATH
peaTbHOCTh TOYYSHHOTO 3HAUYCHHS (PU3MUSCKOH BEIIMINHEI,

pemarh KadecTBCHHBIC 3aladyl: BBICTPAWBATH JIOTHYECKH HEIPOTHUBOPEUHMBYIO  IIETIOUKY
paccyXIeHH ¢ OOPOi Ha 3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3HUYECKUE SIBICHUS;

HCTIONB30BAaTh NPH pEIIeHUH YIeOHBIX 3a7ad COBPEMEHHBIC HMH(OPMALHUOHHBIC TEXHOJOTHH IS
MOWCKA, CTPYKTYPUPOBAHHS, HWHTEPIPETANNH U TPEACTaBICHAS Yy4eOHOH W HAyJIHO-TIOMYJISIPHOM
WHPOPMAINH, IIONYYCHHOW W3 paszIMYHBIX HCTOYHHWKOB, KPUTHYCCKH AaHAIM3HPOBATH MOIYJaeMYIO
HH(OPMAITHIO;

MPUBOIUTH MPUMEPHI BKIANA POCCHHCKHX M 3apyOC:KHBIX YUEHBIX-(H3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHE TIPOIIECCOB OKPY)KAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCTIONB30BATh TEOPETUUCCKUE 3HAHWSA MO (U3UKE B TIOBCETHEBHOW SKH3HH ST OOECIICUCHIS
0€30I1acHOCTH TIPH OOPAIICHUH C IPHOOPAMHU U TEXHHIESCKUMH YCTPOHCTBAMHU, TSI COXPAaHEHUS 300POBBS
U COOIOIEHHST HOPM 3KOJIOTHIECKOTO TIOBEICHHS B OKPY’KaIOIIeH cpee;

paboTaTh B IpyIIe ¢ BHITOJHEHUEM PA3IMYHBIX COMUATBHBIX POJIEH, TNTAHUPOBATh PadOTY TPYIIIIEI,
PalMOHANBEHO PACHIPENeNATh 00s3aHHOCTU W IUIAHUPOBATh ACATEIFHOCTh B HECTAHAAPTHBIX CUTYALUsX,
aJICKBaTHO OIICHUBAThH BKJIA]] KAXKIOTO U3 YIACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPHBAEMOH MPOOIEMEL.

K koniy o6yuenus B 11 Kiacce npeaMeTHbie pe3ysibTaThl Ha 6a30BOM YPOBHE JODKHBI OTPaXKaTh
c(OPMUPOBAHHOCTH Y 00YJAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh HA MPUMEPAX POJib U MecTO (HU3MKU B (OPMHUPOBAHUH COBPEMEHHOM HAYYHOI
KapTHHBI MHUPA, B Pa3BUTHU COBPEMEHHOU TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKON eITeIbHOCTH JIIO/ICH,
LEIOCTHOCTD M €AMHCTBO (PU3UUECKOM KapTUHBI MUPA;

YUYHUTHIBATh TPAHMIBI IPUMEHECHUSI M3YYCHHBIX (DM3MYECKHX MOJENEH: TOUCUHBIN 3IEKTPUUCCKHUI
3apsiil, JIyd CBETa, TOUCUHbIH HCTOYHUK CBETA, SIIEPHAst MOJICNIb aTOMa, HYKJIOHHAsI MOJIEN b ATOMHOTO siipa
[pH pelreHny GU3nIecKux 3a/1a4;

pacmo3HaBaTh (QU3WYECKUE SIBICHHA (TPOLECChI) ¥ OOBIACHATH HMX HAa OCHOBE 3aKOHOB
ANIEKTPOIMHAMUKA W KBaHTOBOW (DU3UKHU: JIIEKTPUYECKas MPOBOAUMOCTh, TEIUIOBOE, CBETOBOE,
XMMUYECKOe, MarHUTHOE IICHCTBUS TOKAa, B3aWMOACHCTBHE MATHUTOB, DJICKTPOMArHUTHAS WHIYKIWS,
JCWCTBIE MATHUTHOTO TIOJISl Ha TIPOBOJHUK C TOKOM U IBYIKYIIHUACS 3apsil, SJICKTPOMArHUTHBIC KOJIeOaHuUs
U BOJHBI, NPSMOJMHCHHOE pPACHpPOCTPaHCHHWE CBETA, OTPaXXCHUE, NpEIOMIICHHE, HWHTep(epeHIus,
mudpakus W TMONIpU3allis CBETa, AUCIEpCHs CBeTa, (orodnekrpudeckuil pdert (dhorodddexr),
CBETOBOC JIaBJIICHHE, BO3HUKHOBEHHUE JIMHEHYATOTO CIEKTpa aroMa BOIOPOJAA, €CTCCTBEHHAS WU
HCKYCCTBEHHAsI PaTHOaKTHBHOCTE;

OIMMCHIBATh W3yYCHHBIC CBOMCTBA BemlecTBAa (DIEKTPUYCCKHE, MArHUTHBIC, OITHYECCKHE,
ANEKTPUIECKYIO IIPOBOIUMOCTD PA3IMYHBIX CPEM) U DIEKTPOMATHUTHEIC SBICHUS (IIPOIECCH), HCIONB3YS
(U3NYECKUE BEIHYMHBL: AJICKTPUICCKUH 3apsijl, CHIa TOKA, HIEKTPUIECKOS HANPsDKEHHE, dJCKTPUISCKOEe
COIPOTHBIICHUE, PA3HOCTh MOTCHIIMAIIOB, AIEKTPOABIKYINAS CHJa, PadOTa TOKA, HHAYKIHS MarHUTHOTO
mons, cwta Amrepa, cmia JIopeHna, HHIyKTUBHOCTh KATYIIKU, SHEPTHS DIIEKTPUICCKOTO0 U MarHUTHOTO



MoJIeH, MEepUOA M YacToTa KojiebaHWii B KojeOaTenbHOM KOHTYpe, 3apsii W CHiIa TOKa B IIpoIecce
TapMOHMYECKHUX JJIEKTPOMATHUTHBIX KoJieOaHMid, (OKYCHOE PACCTOSHHE M ONTHYECKasl CHJIa JIMH3BL, IPU
ONMCAHWU TPABIIBHO TPAKTOBATh (PMBMUYECKUN CMBICI HCHOJNB3YEMbIX BEIWYHH, MX O0O3HAYCHUS U
€IMHUIIBL, YKA3bIBATh (OPMYJIBI, CBA3BIBAOIINE TAaHHYIO (PU3NIECKYIO BEIUIHUHY C APYTHMHA BETUUYNHAMHY;

OIMMCHIBATh W3YYCHHBIE KBAHTOBBIC SBJICHUS M TIPOLECCHL, HCTONB3YS (PH3MYECKHE BEIWIWHBL:
CKOPOCTP 3JICKTPOMArHUTHBIX BOJH, UTMHA BOJNHBI M YAaCTOTA CBETA, SHEPTUS U UMIYNIEC (DOTOHA, IEPHOX
MOJypacmaga, SHEPTHsI CBS3M aTOMHBIX S, IPH ONHCAHWH MPABWIBHO TPAKTOBATH (DPMU3UUCCKUHA CMBICT
HCTIONB3YEMBIX BEIMYHMH, UX OOO3HAYCHUS W CIOWHUIIBI, YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOLINE NAHHYIO
(U3UUECKYIO BETMUMHY C APYTHMH BEITMYNHAME, BEYUCIIATH 3HAUCHNE (PU3NIECKON BETNINHE;

aHAM3UPOBATh (PU3UUECKUE MPOIECCH U SBICHUS, UCTIONB3YS (PU3UIECKUE 3aKOHBI W MPUHIIAIBL:
3akoH OMa, 3aKOHBI MOCIEAOBATEIRHOTO U MAPAUICNIFHOTO COCAMHEHHS MPOBOJHHUKOB, 3aKOH J[KOyms—
Jlenna, 3aKOH AMEKTPOMATHUTHON MHIYKIINH, 3aKOH HPSMOJIHHEHHOTO PAcIpOCTPAHEHHS CBETA, 3aKOHBI
OTPaXXCHHUS CBETA, 3aKOHBI MPEIIOMIICHUS CBETa, ypaBHeHHe OUWHINTeWHa mia (oTodddekra, 3aKOoH
COXpaHEHUs PHEPTHH, 3aKOH COXPAHEHHs MMITYJIbCa, 3aKOH COXPaHEHHs JJICKTPHUYECKOTO 3apsia, 3aKOH
COXpaHEHHs] MacCOBOTO YHCIIA, TIOCTYIAThl bopa, 3aK0H pamnoakTHBHOTO pacliaia, IpH 3TOM pa3indaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKECHUE M YCIOBHS (TPaHUIIBI, OOJIACTH)
MPUMEHUMOCTH;

OTIPENeNATh HAaIpaBICHHE BEKTOpPa WHAYKIMH MAarHUTHOTO IIONISI IPOBOJHHUKA C TOKOM, CHIIBI
Awmmepa u cuiel Jlopenta;

CTPOUTH U OMHCHIBATH H300paXKEHUE, CO3IaBAEMOE TUIOCKUM 3€PKaJIOM, TOHKOH JIMH301;

BEITIONMHATDG  OKCIEPUMEHTHl [0 HCCICHOBAaHHWIO (PU3MYECKHMX SIBICHHH W MPOIECCOB C
WCTIONBE30BAHMEM TPSIMBIX W KOCBEHHBIX H3MEPEHHH: NpH 3TOM (POopMyIHpOBaTh MpobieMy/3agady
THIIOTE3y Y4eOHOTO IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 IPEATIOKEHHOTO 000pyIOBaHUs, IPOBOIUTH
OITBIT ¥ (HOPMYIIHPOBATH BHIBOJIBI;

OCYIIECTBIATh TPSMBIC W KOCBEHHBIC M3MEpPEHHs (M3UUECKHX BEINYMH, MPH ITOM BBHIOWPATH
ONTHIMAJBHBIA CHOCO0 W3MEPEHHS W WCIONB30BaTh HW3BECTHBIE METOABI OILEHKH IIOTPEIIHOCTEH
H3MEPEHUN;

HCCIIEIOBATh 3aBUCHMOCTH (DU3UUECKUX BEIUYHMH C HCIIOJNB30BAaHUEM TNPSMBIX H3MEPEHHM: TPH
9TOM KOHCTPYHPOBATh YCTAHOBKY, (PHUKCHPOBATH PE3YNbTATHl IONYYCHHOW 3aBUCHMOCTH (PH3HYECKHUX
BEJIMYMH B BHJC TaOIHIl U TPaUKOB, AETaTh BHIBOJKI II0 PE3YIIETATAM HCCIICIOBAHNS;

coOmomars mpaBmwia 0€30MacHOTO TpyHda MpH NPOBEACHHH HCCICNOBAHWHA B paMKax ydeOHOTO
OKCHEPUMEHTa, yIeOHO-HCCIICAOBATEIECKOM W MPOCKTHOW  JESTENBHOCTH C  HCHONB30BAaHHEM
HU3MEpPUTETHHBIX YCTPOHCTB U 1a00paTopHOro 000pyIOBAHIS;

pemarb pacuéTHBIE 3aJadd C SBHO 3aJaHHOW (PU3MYIECKOW MOIENBIO, HCIONB3Ys (DHU3UIECKUE
3aKOHBI M TPUHIWIBI, HA OCHOBE aHAM3a YCIOBUS 3aJa4d BHIOMPATh (PH3MUYECKYIO MOJEINb, BBIICIATH
(u3nUecKre BEIHMYMHBI U (HOPMYIBI, HEOOXOINUMEIE IS €€ PEelIeHHs, TPOBOAUTE PACUETHl M OICHUBATH
PeaTbHOCTh TOYYSHHOTO 3HAUYCHHS (PU3MUCCKOH BEIMINHEI,

pemaTrh Ka4decTBCHHBIC 3aJadyl: BBICTPAMBATh JIOTHUECKH HENPOTHBOPEUYHMBYIO  IICTIOUKY
paccyXJIeHHUI ¢ ONOPOi HA U3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PH3HUYECCKUE SIBICHUS;

HCTIONE30BATh NPU PEIICHHH YYeOHBIX 3a7ad COBPEMEHHBIC HMH()OPMAIUOHHBIC TEXHOJOTUH IUIS
MOWCKA, CTPYKTYPUPOBAHHsS, HWHTEPIPETAMA W TPEACTaBICHUS Yy4eOHOW W HAYYHO-TIOMYJISIPHOM
HHPOPMAINH, IIONYYCHHOW W3 pas3IMYHBIX HWCTOYHHKOB, KPUTHYCCKH aHAIH3HPOBATH MOIYYAEMYIO
HHPOPMAIIHIO;

OOBSICHATD MPUHIIATIBI ICHCTBUS MAIIHH, IPHOOPOB B TEXHHYESCKUX YCTPOMCTB, Pa3INiaTh YCIOBHUS
uXx 0€30IacHOT0 MCIOIH30BaHMS B TIOBCETHEBHOW )KU3HU;

MPUBOIUTH MPUMEPHI BKIIA/IA POCCUHCKHUX U 3apyOe:KHBIX YUEHBIX-(DH3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHE MTPOIIECCOB OKPY)KAIOIIETO MHUPA, B PAa3BUTUEC TEXHUKU U TEXHOJIOTHIA;

HCTIONB30BATh TEOPETUUCCKUE 3HAHWS MO (U3UKE B IMOBCEIHEBHOW >KH3HH TSI OOCCIICUCHHS
0€30I1aCHOCTH TPH OOpAaIICHUH C TPHOOPAMHU U TEXHHYCCKUMH YCTPOHCTBAMHU, TSI COXPAHEHUS 37J0POBBS
U COOJIOIEHHST HOPM 3KOJIOTUYECKOTO TIOBEICHHS B OKPY’KaIOIIeH cpee;



paboTaTh B IpyIe ¢ BHITOJHEHUEM PA3IMYHBIX COUATBHBIX POJICH, INITAHUPOBATh PadOTy TPYIIIIE,
PalMOHANBHO PACHpeneNaTh 00sS3aHHOCTH M IUIAHHPOBATh ICATCIFHOCTh B HECTAHIAPTHBIX CHUTYalUsX,
a/IeKBaTHO OIICHUBATH BKJIAJ] Ka)KJOTO M3 YYaCTHUKOB TPYIIIHL B PEIICHUE pacCMaTPHBaeMON MPOOIEMEL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanme KosmnvecTBo 9acos

Ne JekTpoHHbIE (HU(PPOBDbIE)
pa3aesoB U TeM

n/n nporpaMMmBI Bcero KouTtpoabHbie paboThl IMpakTuyeckue padéoTsl o0pa3oBaTeJbHbIE PecypChl

Pazpen 1. PU3UKA U METOJAbI HAYYHOI'O IO3HAHUA

11 dusnka u MeTOIBI bubnunoreka [IOK
' HAy4HOT'O HO3HAHMS 2 https://m.edsoo.ru/7f41bf72
Hroro o pazneny 2

Paznea 2. MEXAHUKA

2.1 Kunematuka bubmoreia LIOK
' 5 https://m.edsoo.ru/7f41bf72
Bbub6mmoreka IJOK
22 Hunamka / https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXpaHEHUS B bubmorexa LIOK
' MEXaHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazagen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
Ocroser bubmoreka IJOK
3.1 MOJIEKYJISIPHO- 9 1

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

KUHETUYECKOU TEOPUU

39 OCHOBBI bubmoteka [JOK
' TEPMOJAMHAMUKHU 10 1 https://m.edsoo.ru/7f41bf72
A
TPETATHEIE BuGnorexa [IOK
3.3 COCTOSIHUS BEIIECTBA. 5

https://m.edsoo0.ru/7f41bf72

@Da30BbIE NEPEXO/IBI



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

Hroro o pazneny 24
Paznen 4. SJJIEKTPOJUHAMUKA
bub6mmoreka IJOK
4.1
UEKTpOCTATHK 10 htps://m.eds00.ru/7f41bf72
[TocTostHHEBII
492 3JIEKTPUYECKUH TOK. Bubnuoteka LIOK
' Toku B pa3nu4HbIX 12 https://m.edsoo.ru/7f41bf72
cpenax
Hroro mo pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO 63

YACOB I10 ITPOI'PAMME



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

11 KJIACC

Ne Haumenopanue pasznenop | Koanuecrso yacos daexkTpoHHbIe (IU¢poBbHIE)
n/n U TEM MPOrpamMMel Bcero Konrpoubnbie padorsl | IIpakTudeckne padoThl o0pa3oBaTellbHbIe pecypehbl
Paznen 1. 9JIEKTPOAUHAMUKA
M .
11| Suecpovarmims bimorera LIOK
' P = ! 3 https://m.edsoo.ru/7f41c97¢c
UHITYKIAS
Hroro o pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
M
21 BHZ{?H:;:I:;:;E brbmmorexa LIOK
' P 9 1 https://m.edsoo.ru/7f41c97¢c
KoJIeOaHHS
99 MexaHu4ecKue u bubauoreka IIOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI 5 1 https://m.edsoo.ru/7f41c97c
Bubnmoreka IJOK
2.3 o
i 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUW OTHOCUTEJIBHOCTH

31 OCHOBBI clieaNbHON Bbubnuoreka [JOK
' TEOPHU OTHOCHUTEILHOCTH 4 1 https://m.edsoo.ru/7f41c97c
Hroro o pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
41 DJIeMEHTHI KBAHTOBOM bubmuoreka [IOK
' OITHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aroma 4 Bubmuorexa LIOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c

4.3

AtomHOE s1Ipo

bubnuoreka IIOK
https://m.edsoo.ru/7f41c97c

Uroro no pazgeny

15

Pazpen 5. 9JIEMEHTBI ACTPOHOMMWU U ACTPOPU3UKHU

51 DIIeMEHTHI aCTPOHOMUU U bubnmroreka [JOK
' acTpohU3UKH / https://m.edsoo.ru/7f41c97¢c
Hroro no pazmeny 7

Pa3nen 6. OBOBIIAIOIIEE IOBTOPEHUE

Bu6nmoreka IJOK
i
6 Obobuaroriee morToperiie 4 https://m.edsoo.ru/7f41c97c
Hroro o pazneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68

1O ITPOT'PAMME



https://m.edsoo.ru/7f41c97c
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NNOYPOYHOE INVTAHUPOBAHUE
10 KJIACC

KoaungecTBo 4acoB

Ne Hara JJleKTPOHHBbIE HU(POBLIE
Tema ypoka Kourpoabnsbie | IlpakTuyeckue
n/n Bcero U3y4eHMs o0pa3oBaTelIbHbIE pecypchl
padoThI padoThI
1 ®dusuka — Hayka o npupone. Hayunble MeTO bl IO3HAHUA bubmunorexa LIOK
OKPY’KaroIero Mupa 1 https://m.edsoo.ru/ff0c32e2
P N
ayd UO ap pa, B 1ipa CCKOH AICATEILHOC 1 https://m.edso0.ru/ff0c33e6
Toei
M .O
3| wexamicexoro ammkea. Mepenieerne, cxopocrs buomorexa LLOK
A - CPEMEL » CROPOCTE, 1 https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE IPAMOIIMHENHOE IBHKECHUE bubmorexa LIOK
P P A 1 https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE MIPSIMOJIMHEIHOE IBHKEHHE bubmorexa LIOK
yorop P A 1 https://m.edsoo.ru/ff0c372e
bubnuoreka [JOK
6 CBo0O .Y 6
B0OOO/IHOE MajieHHe. Y CKOpEeHUE CBOOOIHOTO MaJICHHS 1 https://m.edsoo.ru/ffoc39ce
7 KpusonuneiiHoe nBuwxenue. [IBukeHne MarepuaabHOi Bbubnmnorexa LIOK
TOYKH IO OKPYKHOCTH 1 https://m.edsoo.ru/ffOc3ada
8 [Ipunuun otHocurensHOcTH ["anunes. MHepuuanbHbie bubauoreka [JOK
cucTeMbl oTcyera. [lepBsiii 3akon HeroToHa 1 https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. Ilpuniun cyneprno3uiuu cui. Bropoit Bubmorexa LIOK
3akoH HproTOHA [T MaTepHaaIbHOMN TOUKH 1 https://m.edsoo.ru/ff0c3be8
10 Tpetuii 3akoH HproTOHA 1711 MaTepraIbHBIX TOUEK Bubmorexa HOK
P 8 P ! https://m.edsoo.ru/ffOc3be8
11 3akoH BcemupHoro Tsarorenus. Cuna tspkectu. [lepsas Bubmoreka [JOK
KOCMHYECKasi CKOPOCTh 1 https://m.edsoo.ru/ff0c3d00
bubauoreka [JOK
12 C .3 I'yka. B
118 YHPYTOCTH. KoM & yia. Bee Teta 1 https://m.edsoo.ru/ff0c3el18
13 Cuna tpenns. Koaddumuent tperust. Cuna conpoTHBICHUS bubmorexa LIOK
MIPY JBMXKCHUH Teja B KHUIKOCTH WM Ta3e 1 https://m.edso0.ru/ff0c3f76
14 [HocTynarenbHOe U BpalareabHOE IBHKEHHE a0COIIOTHO 1 bubmorexa LIOK



https://m.edsoo.ru/ff0c32e2
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TtBEPOTO Tena. MomeHnT cuibl. [1nedo cuibl. YenoBus
paBHOBECHS TBEPAOIO TENA

https://m.edsoo.ru/ff0c41a6

I/IMHyJ'II)C MaTepHaHBHOﬁ TOYKH, CUCTEMbI MAaTECPUAIbHBIX

bub6mmoreka IJOK

15 Touek. mMmynbe cuiibl. 3aKOH COXpaHEHHS UMITYJIbCA.
Y P Y https://m.edsoo.ru/ff0c43d6
PeaxtuBHOEe nBIKEHIE
Pabora u MomHOCTh cuitbl. KuHeTHueckas sHeprus
16 - T 6 P bubnuoreka [JOK
MaTepualibHOIi ToukH. Teopema 06 n3MeHeHUH
p " p https://m.edsoo.ru/ff0c4502
KMHETUYECKOM dHepruu
[MorenuunanbHas sueprus. [loTeHInaNIbHAS SHEPTUS YIIPYTO
17 b N P o prit yipy bubmunorexa LIOK
nehopMUPOBAHHOM MPYKUHBL. [loTeHIIMaMbHAS SHEPTHS
PMHP Py P https://m.edsoo.ru/ff0c461a
TeJa BOJIM3H MOBEPXHOCTH 3eMITH
[ToTreHumanbHbie U HEMOTEHIIMATBHBIE CHITBL. CBSA3b PabOTHI
18 HEMOTEHINAIBHBIX CHJI C I3MEHEHHUEM MEXaHU4eCKOM Bubmuoteka LIOK
9HEPTUH CUCTEMBI Tell. 3aKOH COXPaHCHHUSI MEXaHUUECKOM https://m.edsoo.ru/ff0c478c
SHEPrUH
JlabopatopHas padota «HMccnenoBanue cBs3u padOThI CHITBI
19 C U3MEHEHHEM MEXaHMYECKOW YHEPTUU TeJla Ha IpUMepe
PacTsDKEHUS! pe3UHOBOTO JKIyTa
20 KonTponbsHas padota mo teme «Knnemaruka. J[nHamuka. bubmoreka 1{JOK
3aKOHBI COXPAHEHHUS B MEXAHHKE https://m.edsoo.ru/ffOc4b74
21 OCHOBHBIE TIOJIOKESHHSI MOJICKYISIPHO-KHHETHYECKON Bubmorexa LIOK
Teopun. bpoyHoBckoe nBmkenue. Juddysus https://m.edsoo.ru/ff0c4dc2
29 XapakTep IBWKEHUS U B3aUMOJECHCTBUS YaCTHL] BELIECTBA.
Mogenu cTpoeHHs ra30B, )KUAKOCTEN U TBEPABIX TET
23 Macca monekyn. Konnuectso Bemectsa. [locTosiHHas
ABorazapo
24 TemnoBoe paBHOBecue. TeMreparypa v €€ U3MEpEHHE.
[Ixana remnepatyp Llenbcus
bubauoreka [JOK
25 Uneansueni raz 8 MKT. OcuoBHoe ypasaenue MKT
P https://m.edsoo.ru/ffOc4fde
AOCOJIOTHAS TeMIIepaTypa Kak Mepa CpeaHen
26 N Patyp pa cpel v Bubnuoteka IJOK
KMHETUYECKOI SHEPrUH JBMXKEHUS MOJIEKYIN. Y paBHEHUE
pv YL 7P https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneiipona
27 3akoH /[anpToHa. I'a30BBIC 3aKOHEI
28 JlaboparopHas pabota «/ccrnenoBanue 3aBHCUMOCTH



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
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MEXK/1y ITapaMeTpaMu COCTOSIHHS Pa3peKEHHOTO ra3ay

I/I30np0uecc1>1 B MJCAJIbHOM I'a3€¢ U UX Fpa(l)I/I'-IeCKOC

bubauoreka [JOK

29
MpeICTaBICHHE https://m.edsoo.ru/ff0c570e
o | Do e e
crioco ee IBMEHe P10 CCTBO TEIIO pabota. https://m.edso0.ru/ff0c5952
BryTpeHH:Is1 SHEprUs 0HOATOMHOTO UACaIbHOIO rasa
bubaunoreka [JOK
31 B
HABL TerLIoTEpeAatit https://m.edsoo.ru/ff0c5c36
39 VnenbHas TEIUIOEMKOCTD BelliecTBa. KOIMYecTBO TEIUIOTHI bubaunoreka [IOK
pu Tertonepenaye. AanabaTHBIN MpoIece https://m.edsoo.ru/ff0c5c36
33 IlepBblii 3aKOH TEPMOAMHAMUKY U €I0 IIPUMEHEHUE K bubnunorexa LIOK
H30TpoIIeccaM https://m.edsoo.ru/ffOc5efc
34 Heob6paTtumocTs mporieccoB B pupoje. Bropoii 3akon bubnunorexa LIOK
TEPMOIMHAMHUKH https://m.edsoo.ru/ff0c6230
bub. OK
35 [punnun getvicteus u KI11 TeruioBoi ManiiHel htI:p::I;I/(;:ZI;ZCI)_E).rU 17006004
36 Hwukn Kapao u ero KITJ]
37 DKOJIOTHYECKHE MTPOOIEMBI TETIOIHEPTETHKH
38 Ob6o0matomuit ypok «MomnekyisipHas ¢puzuka. OCHOBBI Bubmorexa LIOK
TEPMOTHHAMHUKH» https://m.edsoo.ru/ff0c6938
39 Kontponshas pabota mmo Teme «MonekyisipHast pu3nka. Bbubnmnorexa LIOK
OCHOBBI TEPMOAMHAMUKIY https://m.edsoo.ru/ff0c6a50
bubnuoreka [JOK
40 II 0 N
apooOpazoBaHUe W KOHJIEHCalWs. VcriapeHne 1 KumeHue https://m.eds0o.ru/ff0c63b6
41 AOCOJFOTHAS U OTHOCUTEIbHAS BIAKHOCTD BO3/yXa. bubauoreka [JOK
Haceimennsiit map https://m.edsoo.ru/ff0c64d8
i XBépz[oe TeJo. KpI/UICTananeCKHe u a}II\ZOp(i)HI)Ie Tena. BuGnmorexa [JOK
HU30TPOIHS CBOMCTB KPUCTAIIIOB. JKHUIKIE KPUCTAILIBL
SOTPOTIITE CBOHCTE KPHC © JUEHE KPHE https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHaIbl
43 [InaBneHue u KpucTaIM3anys. Y AelibHas TEIIOTa bubmorexa LIOK
miaBneHus. Cyomumanus https://m.edsoo0.ru/ff0c6708
bubnuoreka [IOK
44 Y 0
PABHEITHE TEIIOBOro baarca https://m.edsoo.ru/ff0c6820
45 Dnextpuzaius Tei. DJIeKTpudecKuii 3apsia. J(Ba Buaa Bubmoteka [JOK
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JJIEKTPUUECKUX 3aps0B

https://m.edsoo.ru/ffOc6bcc

46 [IpoBOAHUKH, AUANEKTPUKHU U IOTYITPOBOJAHUKU. 3aKOH bubauoreka [JOK
COXpaHEHUsI HIEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ffOc6bcc
47 BzanmonetictBue 3apsaos. 3akoH Kynona. Toueunsrit bubaunoreka [IOK
ANEKTPUIECKUH 3apsin https://m.edsoo.ru/ffO0c6ce4
HanpsxkéaHocTs 3ekTpuyeckoro mos. IIpuaimn
48 p P - pHH bubaunoreka [JOK
CYIEPIIO3ULINH IEKTPUUECKUX TToeil. JInnnu
yrep . p https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH
49 Pabora cun anekTpocraTudeckoro moiis. [loreHmman. bubaunoreka [IOK
PasHocTh MOTEHINAIOB https://m.edsoo.ru/ff0c6f00
50 [TpoBOAHUKY U TUDIIEKTPUKH B DJIIEKTPOCTATHYECKOM TIOJIE. bubnuoreka [JOK
JnssexTprdeckas mpOHUIAEMOCTb https://m.edsoo.ru/ff0c7018
bubnuoreka [JOK
51 OnexrpoéMmkocTh. Konmencaro
p p https://m.edso00.ru/ff0c7126
59 DONEeKTPOEMKOCTH TUIOCKOTO KOHICHCATOpa. DHEPTHUS bubmoreka 1{JOK
3apsUKEHHOTO KOHIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaboparopHas padora "V3MepeHune 31eKTpoEMKOCTH
KOHJIeHCaTopa"
[IpuHuun nelcTBUs U MPUMEHEHHE KOHIEHCATOPOB,
54 KOIMUPOBAILHOTO armnapara, CTpyHHOTO MPUHTEpA.
DneKTpocTaThdecKas 3anmTa. 3a3eMIeHUe
3JIEKTPOIIPHOOPOB
DNEeKTPUIECKH TOK, YCIIOBHS €0 CYIIECTBOBAHUS.
55 [Mocrosunslii Tok. Cuna Toka. Hanpspkenue.
Comporusnenue. 3akon Oma Jis ygacTKa [enu
ITocnengoBarenbHOE, IapaIIeabHOE, CMEITAHHOE
56 P a6 5 bubnuoreka [JOK
coeMHEHNE IPOBOAHNKOB. JITabopaTopHas padborta
p paTopHas p https://m.edsoo.ru/ff0c74f0
«3yueHune CMEIIaHHOTO COSIMHEHUS PE3UCTOPOBY
57 PaboTa 1 MOIITHOCTH 3JIEKTPHUYECKOTO TOKA. 3aKOH J[KOyJIsI- Bubmmorexa LIOK
Jlenna https://m.edsoo.ru/ff0c7838
3akod Oma 11 TOJIHOH (3aMKHYTOH ) DJIEKTPUYECKON 1IEIIH.
( yroi) P bubmorexa LIOK
58 Kopotkoe 3ambikanue. JlaboparopHas pabota «M3mepenue
https://m.edsoo.ru/ff0c7ae0
O/1C ucTouHUKa TOKA U €70 BHYTPEHHETO CONPOTUBIIEHU»
59 DNEeKTPOHHAS ITPOBOANMOCTb TBEPIBIX METAJUIOB.

3aBHCHUMOCTh CONPOTUBJICHUA MCTAJUIOB OT TEMIICPATYPHhI.
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CBepXImpoBOANMOCTD

3HeKTpH‘IeCKI/Iﬁ TOK B BAKyyM¢€. CsolicTBa QJICKTPOHHBIX

60 1
MTy4YKOB
[omynpoBogHUKH, UX COOCTBEHHASI I IPUMECHAS BuGmorexa [JOK
61 mpoBoaAUMOCTh. CBoiicTBa p—N-Tiepexoa. 1 https://m.edsoo.ru/ff0c84ae
[TonympOBOAHUKOBBIE MTPHOOPHI — '
OJeKTpUYeCKU TOK B pacTBOpax U paciulaBax
bub. OK
62 AJIEKTPOIUTOB. DIIEKTPOTUTHICCKAS TUCCOITHAIIHS. 1 htPtIp;I'I;I/(r)TTZZaS(I)_}) ru/ff0c82ba
DnekTposu3 — '
63 OneKTpudecKkuil Tok B razax. CaMOCTOsTENbHBIN U bubmoreka IJOK
HECaMOCTOSTENbHBIN pa3psia. Momuus. [Tnasma 1 https://m.edsoo.ru/ff0c84ae
64 DnexTpudeckre MpuOOpsl U YCTPOUCTBA M UX MPAKTHUECKOE Bubmuoteka LIOK
npuMenenne. [IpaBuia TeXHUKH 0€30I1aCHOCTH 1 https://m.edsoo.ru/ff0c86fc
bub OK
65 O6o06maronmii ypok «NeKTpOoJuHAMHUKA 1 htPtIp;l'I/d/(r)r:eeI;asi ru/ff0c88be
KonTponbpHas paboTa 1mo TeMe «INeKTPOCTATHKA. Butmorexa LIOK
66 ITocTosiHHBIN 21€KTpUYEeCKUH TOK. TOKM B pa3In4yHbIX 1 https://m.edsoo.ru/ff0c8asa
cpeaax» Am. .
67 Pesepsubiii ypok. KonTponbaast pabora o teme Bubmorexa LIOK
"DnekTpoguHaMuKa" 1 https://m.edsoo.ru/ff0c8c56
bub. OK
68 PezepBHeiit ypok. O6obmiaronmii ypok mo Temam 10 kitacca 1 htPtIp:'I;I/(;:ZI;JZ(I)_}) ru/ffOcsfee
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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NNOYPOYHOE INVTAHUPOBAHUE

11 KJIACC
N Kosmvecrso yacos Jlata DJleKTPOHHbIE HU(PPOBbIE
. Tema ypoka KonTpoabnsie IIpakTu4eckune o0pa3oBaTelbHbIe
n/n Bcero HU3YyYEeHUs
padoThI padoThI pecypcel
[MocTosIHHBIC MATHUTHI U KX B3aUMOJICHCTBHE. MarHUTHOE

1 B . T . 1 bubmmoreka IJOK

nojie. BexTop MaruuTHON MHAYKIMA. JINHUN MarHUTHOM
P AL https://m.edsoo.ru/ff0c9778
UHIyKIOU

2 MarHuTtHoe 1oJie IPOBOJHUKA ¢ TOKOM. OnbIT Dpcrena. 1 Bubnuorexa [JOK
B3auMopeiicTBIe IPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlabopatopHast padota «/3ydeHre MarHuTHOTO TTOJIS 1 L bubnmroreka [JOK
KaTYIIKA C TOKOM» https://m.edsoo.ru/ff0c98fe

eHCTBIE MarHUTHOIO I0JIs1 Ha IPOBOJHUK ¢ ToKkoM. Cuila

4 i epa. JJaboparopHas padbora II)/Icc He OBaHUeE JIeHC 1 1 bubmorexa [IOK

MImepa. TOpHAS Ta «ccnenoBanue neiicTBUA
P PaTopraip 8 A https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM»

5 JleficTBME MarHUTHOTO TIOJISI HAa ABIDKYINYIOCS 3apsHKEHHYO i bubnmoreka [JOK
gactuiy. Cuna Jlopenma. Pabora cuiber Jlopenia https://m.edsoo.ru/ff0c9df4
DrexkTpoMarHuTHast HHIYKIusA. [10Tok BekTopa MarHUTHOU

6 naaykun. DJ[C nHayKnun. 3aKoH 3IeKTPOMarHUTHON 1
nHaykunu Oapanes

7 JlabopatopHast pabota «MccnenoBanue sSBICHUS 1 1 bubmmnoteka [JOK
SJIEKTPOMATHUTHOU MHITYKIIAMD https://m.edsoo.ru/ff0cal50
NunykrusHocts. SBinenue camonaaykmuu. DJ1C

8 ca c?, K Omne aj }(:)lyou (o) Kji KU C 1 bubmorexa [IOK

MOUHIYKIIMU. DHEPIHs MATHUTHOTO TOJIS KATYIIKU
‘ P Y https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE MoJIe
TexHuyeckne ycTpoiicTBa M UX IPUMEHEHHE: TIOCTOSIHHBIE

9 MAarHUTBI, SJICKTPOMATrHHUTHI, 3JICKTPOJABUIATEIb, YCKOPUTEIH 1
3JIEMEHTAPHBIX YACTHII, HHAYKIIMOHHAS TTeYb

10 O6o0maromuii ypok «MarautHoe moje. DIIeKTpOMarHuTHas 1 bubmoteka [IOK
HHTYKIIAS https://m.edsoo.ru/ffOcab82

11 KontponpHas pabora mo Teme «MarHutHoe Imoie. bubnuorexa HOK
DJIeKTPOMarHuTHAs WHAYKIUS 1 1 https://m.edsoo.ru/ff0cad58

12 CBo0OoHBIE MEXaHHUYECKHE KosieOaHus. ['apMoHnveckne 1 bu6mmoreka [IOK
KoJieOaHus. YpaBHEHUE TApMOHHYECKUX KOJIeOaHu . https://m.edsoo.ru/ffOcaf06
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[IpeBpamienue sHEprun

JlabopatopHast padota «VccnenoBanue 3aBUCHMOCTH

13 MepUOJIa MAJTBIX KOJICOaHMIA Tpy3a HAa HUTH OT JJIUHBI HUTH U
MacChI Tpy3a»
Kone6arenpHbrit koHTYp. CBOOOIHBIC 3IEKTPOMATrHUTHBIC
14 KoJIeOaHUs B HJI€aJIbHOM K0JIeOaTeIbHOM KOHTYpe. AHAIOTUs Bubnuorexa [JOK
MEXKIY MEXaHUUCCKIUMU U DJICKTPOMArHUTHBIMU https://m.edsoo.ru/ff0ch820
KOJIeOaHUSIMU
15 ®opmyna ToMcoHa. 3aKOH COXpaHEHUsI SHEPTUH B Bubnuorexa [JOK
UJICATEHOM KOJIe0aTeIbHOM KOHTYpE https://m.edsoo.ru/ffOcb9c4
IIpencrasieHue o0 3aTyXaOIIUX KOJIeOaHUAX. BBIHYKI€HHEIE
16 P 6yx P B K Bubmoreka LJOK
MeXaHn4eckue koynebanus. Pe3onanc. BeiHy)1eHHbIE
Y https://m.edsoo.ru/ffOchb86
3JIEKTPOMArHUTHBIE KOJIeOaHUs
Ilepemennsiii Tok. CHHYCONTANBLHBINA ITIEPEMEHHBIN TOK.
17 M. P Y A P Bubmoreka LJOK
OIITHOCTPH MEPEMEHHOTO TOKA. AMIUTUTYIHOE U
. P A https://m.edsoo.ru/ffOchd34
JIeHCTBYIOIIIeE 3HAYCHHUE CUITBI TOKA U HAITPSDKEHUS
18 Tpanchopmatop. [IponsBoncTBo, Iepeaaya 1 NOTpedIICHUE
SIEKTPUYECKON SHEPTUHU
YCTpoiCTBO U MPaKTHYECKOE IPUMEHEHHE IIEKTPHUECKOTO
19 P P P . P Bubmoreka LJOK
3BOHKA, TEHEpaTOpa IMEPEeMEHHOTO TOKA, JIMHUI
’ patopa fep ’ https://m.edsoo.ru/ff0cc324
aNeKTponepenayd
DKOJIOTUYECKHE PUCKH MTPH IPOU3BOJICTBE AEKTPOIHEPTUH.
20 Kynerypa ncnons30BaHust SIEKTPOIHEPTUH B TOBCEIHEBHOM
KU3HA
MexaHndeckre BOJHBI, YCIOBUS pacipocTpaHenus. [lepuos.
21 C Y pactpocTp o P bubmmnoteka [JOK
KOPOCTh pacnpocTpaHeHUs U AJuHa BOJHEL [lonepeyunsie u
P pactipoctp p https://m.edsoo.ru/ffOcca54
TIPOIOTIHHEIC BOJTHEI
29 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTBH 3BYyKa. BbicoTa ToHA. bubmmnoteka [JOK
TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
93 ONeKTpOMarHUTHEIC BOJHEL, X CBOMCTBa U ckopocTh. Llkama Bubmoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIMITEL pagroCBsI3H U TEIEBUICHIS. Pa3BuTne cpenct
cBs13u. Pagmonmokarus
bu6mmoteka [JOK
25 KonTponbHas pabota «KonebaHus U BOJTHBI 1

https://m.edsoo.ru/ff0cc6f8
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[IpsimonHENHOE pacpOCTpaHEHNE CBETA B OJTHOPOAHON

bubanorexka [JOK

26
cpene. Toueunsiit ncTouHUK cBeta. JIyd cBeta https://m.edsoo.ru/ff0cd350
97 OTtpaxeHne cBeTa. 3aKOHBI OTpaxKeHus cBeTa. [locTpoeHue Bubmuoreka [JOK
H300paKEHHH B IIOCKOM 3epKaJie https://m.edsoo.ru/ff0cd4e0
28 IIpenomnenue ceeta. IlonHOE BHYTpEHHEE OTpaXKEHHUE. Bubnuorexa [JOK
[IpenenbHbIH Yol HOIHOTO BHYTPEHHETO OTPayKeHUS https://m.edsoo.ru/ffOcd7{6
JlabopatopHast pabota «M3mMepeHue mokazaTens bubnmoreka [JOK
29
MPETOMIICHUS CTEKIIa) https://m.edsoo.ru/ff0cd67a
30 Jlunser. [Toctpoenne n3zobpaxeHwuii B muH3e. Dopmyra bubnmoreka [JOK
TOHKOU JIMH3EL. Y BEJIMYEHHUE JINH3BI https://m.edsoo.ru/ffOcddle
31 JlaGoparopHas paboTa «lccnenoBanue CBOUCTB
HM300paKCHUH B IMH3AX»
39 Hucnepcus cBera. CnoxkHbIN cocTaB Oenoro ceera. L[Ber.
JlabopatopHast pabota «HabntoieHre qucrnepcuu CBETa»
WuTepdepennus creta. Judpakius ceera. JludpakunoHnas bubnmoreka [JOK
33 i
pemérka https://m.edsoo.ru/ffOced22
34 [omepeunocts cBeTOBEIX BOMH. [lonspu3amnus ceera bubamorexa LIOK
P ' prsatl https://m.edsoo.ru/ffOcf02e
35 Onrtuyeckue MpuOOPHI U YCTPONUCTBA M YCIOBHUS UX
0e30MacHOro NpUMEHEeHUs
36 I'paHu1LIBI IPUMEHNMOCTH KIIACCHYECKON MEXaHUKH. Bubnuorexa [JOK
IMocTynarel CrieNUanIbHON TEOPUH OTHOCHUTEBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCUTENFHOCTh OJHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHH Bbubnuoreka IIOK
U COKpAII[CHHE TTHHBI https://m.edsoo.ru/ffOcfad2
38 OHeprus 1 UMIYIbC PEISTUBUCTCKON YacTUIbl. CBsI3b Macchl bubnuroteka [JOK
C SHEPrHel M UMITYIIbCOM. DHEPTHS TIOKOSI https://m.edsoo.ru/ffOcfc68
Kontponsaas padora «Onrtika. OCHOBBI ClIEIIMANBHON Bubnuorexa [JOK
39
TEOPUHU OTHOCUTEIHLHOCTH https://m.edsoo.ru/ff0cf6f0
bu6 OK
40 ®oronbl. Dopmyina [Tnanka. JHeprus u UMIynbe GOToHA h::p::j;(:ie};ii.ru fff0cfel6
a1 OTtkpbiTHE U UccaenoBanue horodadderrta. OnbITel A. T bubmotexa [JOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akonbl hoTodddexta. YpaBHeHHE DUHINTEHHA 1715 bubmotexa [JOK

boroaddexra. «KpacHas rpanuma» Gotordderra

https://m.edsoo.ru/ff0d015e
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Hanenue ceeta. Onbitel I1. H. JleObeneBa. Xumudeckoe

bubanorexka [JOK

43 N
JIeHiCTBUE CBETa https://m.edsoo.ru/ff0d04a6
44 TexHuyeckre ycTpoicTBa U MIPAKTHUECKOE IPUMEHEHUE:
(hoTonIeMenT, GOTONATIHK, COTHEUHAs OaTapesi, CBETOINOT
45 p 5 . bubmoteka [IOK
SIICHHE 3a]1a9 TI0 TeMe «DIIEMEHTHI KBAHTOBOH OIITHKI
https://m.edsoo.ru/ff0d0302
6 Monenb atroma Tomcona. OmbiTel Pe3epdopaa mo paccesHuio bubnmoreka [JOK
o-yactui. [InanerapHas MoJenh aToMa https://m.edsoo.ru/ff0d091a
bubmnoreka IIOK
47 [ToctynaTs! bopa
Y P https://m.edsoo.ru/ff0dOafa
48 Wznyyenue u nornomenre GOTOHOB IPH IEPeXo/ie aToMa ¢ Bubnuorexa [JOK
OJIHOTO YPOBHS DHEPTHH Ha APYroil. Bumbl criekTpoB https://m.edsoo.ru/ff0d0afa
BonHoBble cBolicTBa yactuil. BonHsl e bpoitns.
49 K N 5 C P bubmmnortexa HOK
OpIYCKYJSPHO-BOJHOBOH Jyanu3M. CIOHTaHHOE U
PHYCKYIAP Y https://m.edsoo.ru/ff0d0ca8
BBIHYXK/ICHHOE U3ITy4YCHHUE
50 OtkpeiTHE panuoakTuBHOCTU. OmbITh Pesepdopaa mo bubmmnorexa HOK
OITPEIEIIEHHIO COCTaBA PATHOAKTUBHOTO M3IyUCHUS https://m.edsoo.ru/ff0d0fd2
51 CaoiicTBa anbda-, 6eTa-, raMMa-u3IydeHus. Briusaue
PaMOaKTUBHOCTH Ha JKUBBIC OPTaHU3MBbI
OTkpeITHE TIPOTOHA U HEUTpOHA. M30TOMEI. ANh(ha-pacma.
59 3 P pv P i 6 I $a-p A bubnuroteka [JOK
JIEKTPOHHBIN M TTO3UTPOHHBINH OeTa-pacnai. ['amma-
P P P https://m.edsoo.ru/ff0d1162
U3ITyYCHHE
3He TS CBSI3U HYKJIOHOB B siaipe. AnepHble CaKI 1.
53 )| ep i pea 0y IIpoGine o e i[ Ie) : JKOJIOTHYECKHE buommorexa LIOK
JIEPHBIN peaKTop. JIEMBI, IEPCIIEKTUBBI, DKOJIOTHICCKHU
p p Vp p - TP ’ https://m.edsoo.ru/ff0d1356
ACTICKTHI SICPHON SHEPTETHKH
DnemeHTapHble YacTUllbl. OTKpBITHE TO3UTPOHA. MeTObI
54 HaOTIOJICHNS ¥ PETHCTPAINH 3JIEMEHTAPHBIX YACTHIIL. Bubnuorexa [JOK
Kpyrinerit cron «®yHaaMeHTalbHbIE B3aUMOJICHCTBHS. https://m.edsoo.ru/ff0d0e38
EnuncTBO prznueckoll KapTHHBI MEPa)
55 Bun 38é3qH0T0 HebOa. Co3Be3nus, sipKue 3BE3/bI, MIAHEThI, UX
BUIUMOE BkeHHe. CoTHeUHas cucTemMa
56 Connue. ConHeunasi akTUBHOCTh. Mcrounuk sHeprun ConHua
U 3BE3]T
57 3BE3BI, X OCHOBHBIC XapaKTEPUCTUKHU. 3BE3IBI TIIABHOM

MOCJIe10BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3 .
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CoBpeMeHHbBIC TIPEACTABIICHUS O MTPOUCXOXKICHHN U
sposron CoJIHIIA U 3BE3NT

Mieunsiii [Tyte — nama I'anakruka. Ilonoxenue u

58 nemwkenne Connna B [Nanaktuke. ['anaktuku. YEpHbIE IBIPHI B 1
Apax TaTaKTHK

59 Bcenennas. Paz6eranue ranaktuk. Teopust bonbiioro 1
B3pbIBa. PeMkTOBOE M3MyUeHHEe. MeTaraiakThka

60 Hepeuiennsie npo6iaeMbl aCTpOHOMHHU 1

61 KonTponbHas paboTta «1eMeHThl aCTPOHOMHHU U 1
acCTpOPHU3UKI)
Oo6o6maromuii ypok. Poib ¢pu3nku u acTpoHOMUU B

62 SKOHOMHYECKOM, TEXHOJIOTHUECKOM, COLMAILHON U 1
3TUYECKOI! cepax AesTeTLHOCTH YelIOBEKa

63 Oo6o6maronwmii ypok. Posib u Mecto Gpu3uku 1 acTpOHOMHH B 1
COBPEMEHHOW HAYYHON KapTUHE MHUpaA

64 O6o0matomuit ypok. Pons pusndeckoi Teopuu B 1
(hopMHUPOBaHUH MIPEIICTABICHUH O (PU3UIECKON KapTHHE MUPa
O6o0maromuit ypok. Mecto ¢pu3nueckoit KapTHUHBI MUpa B

65 o011eM psiy COBpeMEHHBIX eCTECTBEHHO-HAYYHBIX 1
MIpeICTaBIECHUI O MPUPOJIE

66 PezepBHbIii ypok. MarHuTHOE Honie. DIEKTPOMarHUTHAS 1
WHAYKIHUS

67 PeszepBubiii ypok. Ontuka. OCHOBBI CIIEITUATBHON TEOPUHT 1
OTHOCHTEITLHOCTH

68 Pesepnbiii ypok. KBanTOBas (hrs3nka. JIeMEHTHI aCTPOHOMHH 1 bubnuroreka [JOK
1 acTpopH3uKH https://m.edsoo.ru/ff0d1784
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YYEBHO-METOANYECKOE OBECIIEYHEHHME OBPA3OBATEJIBHOI'O ITPOLECCA
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